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Aeropur. TEMA CTATb14 cTpaHrqa

BonsQaox C.9.
npegce4arenb flpaeneuun Accoqnaqru opraunaaqufi aBharonnilBoobecne.reHils Bo3AyurHbrx cyAoB rpa4aHcnoil aeuatluu.

Boponeqxri A.E. l-euepanuusrfi AhpeKrop Hf.l[.] <Cneqreonapr>
Manuqee O.F, l-naexurfi ilHXeHep 3AO (T3K lJJepeuerueeo>

AEKnAPAql4t nPOMbtUnEHHOl4 EE3OnACHOCTI4 TOnIUBO3AnPABOI{Hblx KOMnIEKCOB AoPOnOPTOB.

Bopoxqoe A.C. saMecrilreflb HaLraflbH14Ka or4efla aapoApoMoB, aeponoproB u cepru$uxaqilu cr,rcreM TonnuBHoro

o6ecne.reHns Mry BT LIP OA BT

Marsrxo A.O. unxeuep orAena aspo4poMoB, aoponoproa ra cepruSnKaqhu chcreM TonnuBHoro o6ecneqeHuq
MTY BT UP OA BT

nPoqEcc ABI4ATOnTUBOOEECnEqEH!|' BO3AvrXHbrX CyAOB HA nOCAflOqHbX nnOqMKAX

llonorxpx E.E. OOO EAn dPOMflET-SKOIOThFD
n Pu M EHEH]4 E r$OAHAI|}|3ATOPOB KOI| 14OH-1 HA CKIIAAAX rCM

Pynpexr Sox Feuxnep Mess-und Fordertecnik Gwinner GmbH & Co. flpesr4eHr
Fporuoe B.K. Mess-und Fordertecnik Gwinner GmbH & Co. Pyroeogurens Aauaqnouusrx flpoerros
ol4ItOCOOl4t nPOTPECCA

Fo4xee A.F, -,pyrcoeogurenb aBraquoHHbrx npoeKroB $upuut <M+F>
MOAEIb nilHEl4HOl4 PETPECC14U nPU nPOBEAEH1414 vr{ETHbrX OnEPAql4t4 C HEOTEnPOAvrfiAM14.

Tnuupreee P.F., HaqansHur HlzlC OAO <Hl,4AT) g.r.H., npo$eccop
MrHexxoe A.A., HaqansHur.HIAII OAO <HL4AT> r.r.x.
Tpyuux O.14., uHxerep-rexHonor OAO (Hl,4AT), acnilpaHr
Opanxoe C,B. rnxenep-rexHoflor OAO <H14AT), acnhpaHr
MATEMATI4T{ECKA9 MOAENb [3MEHEH14R YPOBH9 

'{]4CTOTbI 
PAEOq[X X]4AKOCTE14 NP[ 3ANPABKE EOPTOBbIX C]4CTEM IIA

Fporrroe B. K. Mess-und Fordertechnik Gwinner GmbH & Co. Pyroeo4urens Aauaquonnurx flpoexroe
Curpoe4oe H.E. Kar4ugar rexHuqecKnx HayK, AoqeHr Mocroecroro l-ocygapcreeuuoro Texnrqecroro yHuBepchrera

rpax{AaHcKor4 aBt/.auvvl

npAKTt4KA BbtnOrHEHl4t TUAPABnUqECKI4X PACqETOB nP[ HECTAqI4OHAPHOM ABl4XEHl4il nOTOKOB TOnr[BA B C!4CTEMAX q3C

14 BbTPAEOTKA pEKOMEHAAqr4l4 nO CHlrXEHl4lO BO3AEl4CTBltfl r[APOyAAPHbTX nPOqECCOB HA TPyEOnPOBOAHyO CETb 14

oEoPyAoBAHl4E CT4CTEM q3C.

Fopoureecrni B.Il. x.r.n. OOO HTq <Tpancrop-K>
KaMaeea C.C. x.r.n. OOO HTU <Tpancrop-K>
M.14. fipyrapoB, K.r.H. OOO HTLI <Tpancrop-K>
MATHUTHA9 TOMOTPAOI4' TPyEOnPOBOAOB AOPOAPOMOB - nPOAOIXEHI,IE I,IHHOBAqHH

Gsrpoe4oe H.E. Kan4r,rAar rexHuqecKhx HayK, AoqeHT Mocxoecroro l-ocy4apcraeuuoro Texuuqecroro Ynuaepcltrera
Bonxoe C.14. acnrpanr MFTY TA

TEXHOTOT[fl Oq14CTK]4 TpvEOnPOBOAOB MOXET Ebrrb yCOBEPIIIEHCTBOBAHA

Fpouoe B.K. Mess-und Fordertecnik Gwinner GmbH & Co. Pyroeo4nrenu Aeraquoxxurx flpoerroe
OT ABTOMAT]43AUI414 K C14CTEMAM ABTOMAT]4I{ECKOTO YNPABIIEH14' 14 14CKYCCTBEHHOMY 14HTE'IIIEKry

llJra4noecxrai C.B. reuepansuurfi 4uperrop OOO flpousaulura
KA'{ECTBO. NPOBEPEHHOE BPEMEHEM!

Bonoetar T.B. - AilpeKrop OOO <llerporex Asanuturann
FTOT - HOBbll4 AHM143ATOP Atlt OnPEAEIIEHI4' TEPMoOKilCIuTEnbHOl4 CTAE]4I|bHOCTl,l TOnII[B Anf, PEAKT]4BHblx ABilTATEnEI

Ypreux G.fl. 4rperrop UC aeual-CM Ol-Yf] l-ocHhlzl l-A
Turuou.rexro A,H. gaMecrrrenb AupeKropa LlC aeual-CM Ql-Vl-l l-ocHlzllzl l-A

O PAEOTE NO OTMEHE OTPAH]4TIEH]414 HA NPIMEHEHI4E AB]4ATONTilBA TC.1 CO CTOPOHbI 3APYEEXHbIX flBilTATE'IECTPOI4TEIIbHbIX
KOPnOPAq1414

Tuuourerro A.H. saMecrilrenb ArpeKropa LlC aeual-CM Ol-Vfl l-ocHl,4h l-A

Yprenx C.fl. guperrop LlC aaual-CM Ol-Vfl l-ocHlz|I,4 l-A

Koenoe A. H. r.r.n. AoqeHr MI-TY TA

IIEHTP nO CEPT14OI4KALI1414 ABIAFCM OFYII FocH]4]4fA: BHEPA, CETOAHfl [ nflAHbl HA EyAylqEE

Ypneun G.fl. 4uperrop LlC aeual-CM Ol-Vfl l-ocHtzll,4 l-A

Koxqee E.A. npo$eccop MF|-Y I-A

BbIC0KOTEMnEPATPHbIE OTIIOXEHl4F (BTO) PEAKTI4BHbIX TOtlIl14B: HEFATI4BHOCTb, Bniltlolql4E OAKTOPbI, CflOCOEbI EOPbEbl
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22.

Tnuouexxo A.H. gauecrurenb.qnpeKropa l_lC aaraal-CM Ol-yFl l-ocH1414 lA
Yprerx C.ll. 4upexrop l-lC aeraafCM Ol-yfl l-ocHhlzl l-A
Kognoe A, H. r.r.x. AoqeHr MTTy l-A
FAME - NPf,MA' YFPO3A 6E3ONACHOCT]4 NONETOB

Tunrroluexxo A,H. safiilecrurenb A[peKropa {C aeraal-CM Ol-vfl l-ocHl4l4 l-A
Fpr4yxoa K.14. acnupanr MfTy fA
MATEMATI4I{ECKAfl MOAENb TPABXTAqI4OHHOl4 OI{14CTKI4 TONTilB OT MEXAHI4qECK],IX 3A|P'3HEHHI,I

Ocrnoe O.fl. graperrop HnO (ATPETAT) KaHA. rexH. HayK
MOHOnOnrcAqilr pbtHKA ABI4ATOnIIIBOOEECnEqEHilt

Tanaee A.F. pyroeo4lrrenb qeHrpa no cepna$rraquv, saM. pyKoBoAurenfl oc HAT, KaHA.rexH.HayK
Cenegxeea 14.E. ercnepr OC HAT, pyKoBo4ilrenb ceKropa fq fC ra Hnf
Ycaqeea H,H. ercnepr no craH4apru3a4nnAITC ra HAT
METOAI4qECKI4E OCHOBbI ooPM14POBAHl4fl KOPnOPAT14BHO14 C14CTEMbr CTAHAAPT143Arl1414 14 CEpTltOl,tKArll14 OEOpyAOBAH14fl
AB14ATONT IBOOEECNEqEH['

Trurpreee P.F., Haqanuxhr Hl,4C OAO (HhAT> 4.r.n., npogeccop
Murexroe A.A., HaeansHur<HAII OAO <HlzlAT> r.r.I
flaenoe A. B. eegyqufi ilHXeHep OAO <HI,4AT> r.r.r..
Tpyurax O.14., uuxerep-rexHonor OAO (Hl,4AT) acnhpaHr
Opaxroa C.B. unxenep-rexHonor OAO (HilAT) acnnoaHr
noBblllJEH14E TOqHOCTI414 AOCTOBEPHOCTI4 KOHTPOIIff qUCTOTbTABI4AXI4AKOCTE14 OnT[KO-SIIEtfipOHHblMt4 npilEopAM14.

Trurpreee P.F,, HaqanuHhr< Hlz'lC OAO (H14AT> 4.r.n., npoSeccop
Muxerxoe A.A., HavanupurHAII OAO <Hl,4AT> r.r.n.
Tpyurn O.h., nrxenep-rexHoflor OAO (Hl4AT) acnuoaHr
<Dpaxroe C,B. uHxexep-rexHonor OAO (HI4AT) acnuoaHr
PA3PAEOTKA TEXHOTIOTUU 14 OEOPyAOBAH14fl Ant nPOMbIBKI4 A3OTI4POBAHHbtM TOnIIBOM TpyEOnpOBOAHbtX KOMMyH14KAql4t4
ASPONOPTOB.

Cronrpoe h. e.4raperrop no pa3Bun4ro OOO (CTAHA)
Eor4axoe A. M. Ha,{anrH[K TexHuqecKofo orgefla OOO (CTAHrq)
COBPEMEHHbIE OIHECTORKl4E rIAPABT14qECKI4E X]4AKOCTX AN' rP$qAHCKOX AB]4AU}I1,I

Kosnoe A. H. r.r.H. AoUeHr MfTy fA
fle6egee O.A. r.r.n., cr. Hayvnurri corpyAHt4K L{C aeraafCM focHVlVl fA
AHAI[3 OnblTA nPuMEHEHl4t TUAPABnilqECKT4X MACEIT OTEqECTBEHHOTO U 3ApyEEXHOTO npofi3BOACTBA
B TPAXAAHCKOl4 AB14Aq1414.

Curpoe4oa H.E' Kan4ra4ar rexHilqecKnx HayK, AoqeHr Mocroecroro l-ocy4apcreerHoro Texunqecxoro Vnneepcurera
Eenucxni o.B. nayvnurfi corpyAHr4K oAy (2s locHl4Vi Mo poccura no xuluoronorrun
onblr ucnorb3oBAHl4t SIIEKTPOMATHITHOTO nOrg CBEpxBbtcoKol4 qAcrorbl npI npoil3BoAcrBE MOTOPHbtx MACEn

llonen B.3. saMecrurefib AupeKropa 3AO (HTO HOBI,4HTEX)
Crpunxrar A.A. ee4yu4afr hHxeHep OOO (CAOH-Cncreuar>.
Ooxrarr A.E. xonaueprecruri AupeKrop OOO (CAOH-CucreMa>
nPIMEHEH14E l43MEPI4TEI|bHblx cl4crEM B KOMnIIEKCAX ABTOMATI43AqUil KOMMEpT{ECKOTO yqETA ABl4ATOnrIBA

fly6acoe lO.E. r.r.u. 3AO <Anu6arpoc>, r. Mocrea
II3MEPI4TE'IbHbIE C14CTEMbI OEbEMHO,MACCOBOTO Y'{ETA AII' OEbEKTOB XPAHEHl4fi HEOTENPOAYKTOB

Koxsee E.A.4.ru., npogeccop oae. xagegpofr ATO ra pJtA MfTy TA.
Kosnoe A. H. r.r.x. AoqeHr Ml-Ty TA
Fony6eea M.F. r.x.n., AoqeHr Ml-Ty l-A.
cocTotHltE noAroToBKl4 14HXEHEpHO-TEXH14r{ECKt4X 14 Anfl oPrAHil3Aur414 ABl4ATOnnIBOOEECnEqEHUg
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I*Wa4nfibfi fiopttux

TeqeHhe 10 ner KoMurer aBilal-CM Accoquaqru <Asponopr>
l-A npoeogran pnA Meponpilsrili rexHuvecroro, TexHonoruqec-
Koro xapaKTepa. Surn paspa6oraH HaqroHanbHui craH4apr B

o6nacrn o6opyAoBaHhe aeila[CM. Koruurer oKa3brBafl nocrosHHoe
co4eicrare e pa6ore MfTy fA (ocnaulanrcu na6oparopuu, oxaeur-
Banacb noMorr.lb B pabore rypcoe f1K, oKa3btBanh co4eficrBile B

orKpbrr4r4 cnequanil3aquta no aeilal-CM). floesgxr aa py6ex, osHa-
KoMneHile c pa6oroi nepeAoBbtx npe4nprarrrari l-epuauru, Wtannu,
npoil3BoAsu{r4x xoeerlu.ryrc ronnnBo3anpaBoqHyrc TexHhKy n03Bofl 14fl u
npilBneqb HoBbre cpegcrBa 3anpaBKh BC l-A e An Poccuu. f'lpesenra-
qhr4, Koropbre KoMilTer npoBo4l4Jt Ha npeAnphlTl4sx Poccur nogHgnt4
rx xa Hoesli rexHil.{ecxhil ypoBeHb. B nocnegtue ro4ur eurulnu 4
14HQopMaqhoHnurx c6optuxa, nn$oprr,raqran B Koropbtx Aana Bo3Mox-
gocru T3K, KoMnneKcaM o3HaKoMl4Tbcs c ocHoBHbtMl4 npo6neuauu,
croqulhMr4 nepeA npeAnpuArvAMtA aeilafCM u cnoco6anar hx peue-
uns. B roxe BpeMe B ycnoBilex eKoHoMuqecKoro Kpr43hca 2008-2009
rr. Mbr oulyrilnu cepbeaHoe HerarvtBHoe BflilflHue (orcyrcraue cpe4crB

$rxaxcupoaanuq Afl fl nnoAoreopHofr AeerenbHocl4 o6u.lecreeHHofi
oprannsaqur). Arrue rorvl,trera nphHqfl peueHile o cos4atur Hoeofi

Qopt'itsr opraHil3aqrh ceoefi genrenunocru. B orrr6pe 2009 roga
6urna cos4aua <Accoquaqrn oprannaaqri aBharonnuBoo6ecne.le-
Hr49 Bo34yurHbrx cy4oB l-A>. OcHoeHofi ea4avefi uoeori opranuaaqru
FBneercn noMotlb B pa3Bnrl4t4 6usHeca ee gneHoB, coAericreile ux
KoMMepqecKoi AerrenbHocfl4, 3aulura ilx uHTepecoB B rocyAa-

BonuQaox C.9.
npeAcegarenb flpaeneuur
Accoqnaqru oprannsaqril
aBilaronn14Boo6ecne,{eFtng

BO3AyUrHbrx CyAOB

rpa4qaHcroi aBVaWV.

pcTBeHHbtx opraHax BnacTh, TecHoe coTpyAHhLtecTBo c opraHaMu
KoHrpoflc u HaA3opa. Accoquaqun nfiaHilpyer nphBneveHile qfleH-

cKhx B3HocoB c qenbo ShHaHcilpoBaHVA tA n3EaHuF uuQopruaqron-
r.rurx c6opnuroe, o6ecneqeHile Bcex MeponpilFtnh nnana pa6orur. Mur

nnaHnpyeM orKpbtrile cgoero caira, Hanhqne Koroporo no3Bonur
ilMerb nocronHHylo cBfl3b c perhoHaMil Poccuu, nnaH14pyeM aKThBHoe
yqacrile B BbrcraBKax, npoBeAeHile reMarhqecKux xou$epenquri,
ceMuHapoB. Accoquaqnr roroBr4Tcq npuHflTb aKTnBHoe yqacrile B

BbrcraBKe TlHTEPMAlll-2010. Ha.tanoM pa6orur enoeu coa4auxofr
Accoquaqru crano npoBe4eHile xa 6ase MFTy TA Mex<,4yrapo4nor7
HayeHo-TexHuLrecxofi rou$epenqru <fl yrra pa3Bvtrue ronnuBo3anpa-
Bor{Hbrx KoMnfleKcoB e ATI Pocct4t4). Kou$epeuqun co6pana 6onee
100 npe4crasurenefi ug MHorilx peruoHoB Poccnn. OAHori ils ocFtoe-
Hbrx 3a4aq Mbr craBuM paspa6orry HaqroHanbHoro craHgapra B

o6nacru rexHonorilil aeilal-CM. 3ro cepueanan pa6ora Bo3MoxHa
npu recHoM corpyAHr4LrecrBe Bcex r{neHoB Accoquaqun n npex4e
ecero l-ocHk1l4 l-A. OAy (25 focHVlVl Mnno6opossr Poccnu no xilMMo-
Tonoruu)), cneuilanucroe T3K u KoMnneKcoB.

B nepcnerruee ueo6xo4nvo nptaBnevb K AesrerbHocrr Accoquaqru
Han6onee reann$uqupoeaHHbrx 14 aBTopurerHbtx npegcraerreneri
Bcex 3ailHTepecoBaHHbrx npegnpunrrfr u oprauusaqvi. Xovy noxe-
flarb BHoBb co34auuori Accoqhaqnu ycnexoB B ee oqeHb ue npocroi u

oveus nyxHoil pa6ore.
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Manuqea O.l-
l-naeHurrZ !4HxeHeD

3AO (T3K UleoeMerseeo)

TilrynbHb|li nhcr;
AaHHbre o6 opraH143aqhfi -pa3pa6orvure 4exnapaqur;
o6ulhe cBeAeHHe;
pe3ynbrarbr aHanraa 6esonacHoctu ;

o6ecne,lesrs tpe6osan rati npoMbtufl eHHot 6egonacHocla ;

chTyaqhoHHbte nflaHbt;
gea o6nsarenbHbtx npilnoxeHrF: pacLterHo-noFcHhrenbHaR
3anHcKa il !4HeopMaqiloHHbtt nilcr.

OctaHoahNrcq Ha ocHoBHbtx pa3Aenax AeKnapallut4 npovurunenHofi
6eaonacHocrn:

<<Pelynstatur aHan n3a 6e3onacHocrl4).
Ceepeuun o6 onacHurx BeulecrBax y o6ulre cBe[eHut o

rexHo-norhqecKux npoqeccax n peAocraBfl ser 3axasqhr AeKnapaqil il
npoMbt ulfl eH Hoti 6egonacxocril.

Axanhe pucKa HavilHaercq c onpeAeneHuF nepeLtHq ocHoB-
Hbtx (paKTopoB 14 Bo3MoxHbtx nphLl,t H, cnoco6creyrculilx Bo3H 14KHoBe-

Hr,rlo il pa3BilTr4ro aBapvi4 Ha ronnilBonpoBoAe (K HLIM orHocnTct raKile
cpaKTopbr, KaK Hatilqhe roprcvei xilAKocrt4 14 Bo3MoxHocrb obpa3oBa-
HilF crarrLrecKoro oneKTpilvecrBa; TaKile npilLl4Hbt, KaK oulil6oqHbte
4eicreun nepcoHana, oTKa3bt apMarypbt il pa3beMHbrx coe4uuennrl,
npeKpauleHhe noAaLtil oneKTpooHeprilil, EetcrBrle BHeuHilx OaKTo-
poB t4nt4 npupoAHbtx ciln, HecaHKqrloHl4poBaHHbte ilnil !4Hbte AetcTBl,|9
Ha repp!4roprr/ onacHoro npou3BoEcrBeHHoro o6beKTa u np.).

PaccvarpuaarcTcn Bo3MoxHbte ctleHaphlt rilnorer!4LtecKilx
aBapvh Ha AeKnapupyeMoM o6beKre (Hau6onee onacHsrri cqeHapui r,r

HauMeHbuaq BepogTHocTb Bo3H14KHoBeHilq - (rilnboil4HHbti) pa3pbtB
TonnilBonpoBoAa c MaKcilMansHsru aul6pocoM onacHbtx BeulecrB,
o6pasoeaHnev o6flaKa ronnilBHo-Bo34yuJHori cuecu ra 4pera$ov
B3pbtBoonacHoro o6naKa ronnhBHo-Bo3Ayuluori cvecu; Hail6oflee
aeponruurti cqeuapufi c MeHee rgxenbtMl4 nocneAcrBr4nMl4 - yrevKa
onacHoro BeulecrBa il3 TonnhBonpoBoAa npu ero LtacrilrtHoi pa3rep-
uernsaqun.) Onncauus cqeHapHeB np14BoAt4rcr B pacqerHo-
notcHilTenbHoi sanilcxe.

[aHuure o pa3Mepax BepogTHblx aou getacreun nopaxaou.ll4x
cpaKropoB Anc onrcaHHbtx cqeHapueB aBapilfi. ,Qnn raxgoro ns
cqeHapfieB yKa3blBaerce paAhyc nopaxeHhs oTKpbtTbtM nnaMeHeM,
paAilyc nopaxeHhF ocKonKaMu, paAhycbt nopaxeHilF yAapHoil
BonHoi H rennoBbtM h3nygeHhev paslrvuofi hHTeHchBHocrl4.

Cse4errn o Bo3MoxHoM qhcne nocrpagaBuhx, BKnrcLtat
noru6urr,rx cpegr,r pa6orxuxoe u rnstx $r,rsl,iqecKhx n!4r1. B gagrculiroc-
TH or rpaHHq 3oH Bo3MoxHbrx nopaxeuui onpeAeJtgerc9 nepeqeHb
o6beKroB opraHh3aqilil, cropoHHl4x opraunsaqntZ v HaceneHAA
nonaBLr.thx B 3oHy nopaxeHilq. 9ucno netarbHbtx l4cxoAoB onpeAeng-
ercq c yqeroM 3Ha.teHili ycnoBHofi BepoflTHocl4 nopaxeHilg LtefloBe-

Ka onacH brMt4 cpaKTopaM il aBapw, B ToM rrilcfi e, t cxo4'' tA3 npeAnono-
xeHHg, Lrro aBapvilHaF, cvryaqnfl il ee AanbHefiuile pa3BilTile
npoilcxo4t4T B MoMeHT BpeMeHHoro npe6sreaHrr o6cnyxnaarculero u
peMoHrHoro nepcoHana Ha AaHHoM yLtacrKe rpy6onpoBoAa.

Ceegeuun o Bo3MoxHoM yu.lep6e or aeaprrl. B cnyvae
peanh3aqilu npeAcraBneHHbtx cqeHapheB aBapht Benil\.{l4Hbt yulep-
6a, npuvttueuuoro QrsuvecKHM h toplrAMLlecKrlM nuqarrl, 6y4er
3aBucerb or creneHh pa3pyueHuF h cro14Mocru rpy6onpoeoga, qhcfla
nogeil, nonaBuhx B 3oHy nopaxeHun, KoMneHcaUnn ceutuRu noru6-
ul4x, KocBeHHofo yqep6a, onpeAeneHHofo rar y6srrru u3-3a Hehc-
norb3oBaHHblx npoh3BoAcrBeHHbtx Bo3MoxHocrei h KoIilgecrBa
epegrsrx eur6pocoB, nonaBLL.thx a alvroc$epy B xoAe aBapfiil.

Peaynurarur oqeHK[ pt4cKa aaapnil. Onpegenrercn Beposr-
Hocrb so3Hl4KHoBeH!4t uar6onee onacHbtx no cBot4M nocnencrBt4gM
cqeHapileB pa3BVTVA aBapw la o6terre u BepoFTHocrb Bo3H14KHoBe-

sns Hau6onee BepoerHbtx cqeHapHeB pa3Bhrur aBapviA ua o6rerre
HahMeHee onacHoro no cBo14M nocle4crBl4rM. Onpegennerct
BepogrHocrb HacrynfieHns co6urruq nHAABt Ayan;Horo prcKa u
coquanbHoro pilcKa npH peanH3aqrH yKa3aHHbtx cqeHapheB aeapwit.
On pegenrrcrcn pilcKh HaHeceHr,rn yulep6a h MyulecrBy npeAnpilqrilg
v pt cKV HaHeceHhr yulep6a oxppxaror4eri npr,rpo4nori cpeAe nph
peanu3aqilr HailOonee BepoerHbtx cqeHapheB paslrrv+ aeapuh.
Pac.rerst Bcex yKa3aHHbtx p!4cKoB nphBoAqrcn B pacqerHo-
noq cH l,,1Tefl bH oi ga n u cxe.

<O6ecne,{eHHe rpe6oeaxti npoMbtuneHHoi 6egonacxocrnr>:
Ot^ae.taercn Hafl HqHe n h qeHarr PocrexHag3opa Ha oKcn-nya-

Taqfi rc B3pbtBoonacHoro npor3BoAcrBeHtoro o6terra v ntAqeH3uv
ML.IC PO Ha oKcnnyaraqrrc noxapoonacHoro npor.t3BoAcrBeHHoro
o6rerra.

Ortvre.laercs Hafl H.lHe no4roroBKt4 il nepenoAroroBKu nepco-
uana o6cnyxuBatoulero onacturi nporl3BoAcrBeHHsrrI o6lerr.
flpoeeprrcrcr nnaHbt. nporpauvur I rpa$nxr4 npoBepKu gHaHHfi no
npoMbll.x-neHHoi 6egonacsocl4 pyKoBoAt4Teneil v cneqilanilcroB

lEKnApAqt/fl npoMbt rrjIlEHHor/ sE3onACHocTt/
TONT il BO3AN PABOL{ H b IX KOM Nfi E KCOB ASPON OPTOB.

l'l exnapaqr,lfl npoMbruneHHofi 6eeonacHocru onacHoro npon3Bo-

f I Acreeuuoro o6uerra - AoKyMeHl B KoropoM npegcraBneHbl
f-f pesynurarbr BcecropoHuefi oqeuru pvcKa aBapw, alanvsa
AocraroqHocrr4 nphHflrbtx Mep no npeAynpexqeHtAn aBaptAu v no
o6ecneqeHilto foroBHocru opraHil3aqilu K oKcnnyaraqil!4 onacHoro
npou3BoAcrBeHuoro o6terra, a rapKe K noKanil3aqhil nocnegcreuti
aBapvtA Ha onacHoM n poil3BoAcrBeHHoM o6beKTe /4/.
B cooreetctg14u crpe6oeauuaMh, coAepxaulilMilcq B nocraHoBneHilL,l
llpaeurenscrea PO Ns 87 or 16.02.08 r. <flonoxenhe o cocraBe
pa3AenoB npoeKrHoi goryueuraquu ...> /5/ il nphKa3a Ns 36 or
01.040.08 Mr,rnperuoua P<D <O nopn4xe paapa6orxra 14 cornacoBaHile
cneqilafl bHbrx TexHlrLtecKhx ycnoeui't ... > /6/, npoerrHaq AoKyMeHTa-
qhs Ha o6beKTbt KanuranbHoro crpor4TenbcrBa (xax na npo[3Bo-
AcrBeHHbre, TaK il Ha nuHeilnure o6beKTbt) AonxHa coAepxarb
ABeHaAqarb pa3AefloB l7l. nocneparah il3 Hl4x, pa3Aen 12 - <V1uan

AoKyMeHTaLlile B cnyqanx npeAycMorpeHHurx Oegepanuuurwr,r
3aKoHaMu) AoflxeH coAepxarb lexnapaqurc npouurunetuori
6esonacFrocru onacHoro npoil3Bo4crBeHuoro o6texra, ecnil Heo6xo-
AhMocrb ee paepa6oxn gnn T3K nnu cnyx6ur l-CM aeponopra
BbrreKaer ng nonoxeuuil Oegeparuuoro saxoHa Ns116-03 /1/. flpra
paspa6orxe cneqilanbHbtx rexHuvecKilx ycnosrai (e ocuoerou,
nprMeHreMbrx npH peu.leHhh BonpocoB noxapxoi 6eaonacrocru) n

flemapaqlrlr npoMbtuneHHori 6esonacHocrh npu npoeKrhpoBaHHH
onacHbtx npoh3BoAcrBeHHurx o6lerroe ueo6xo4ruo nprMeHgTb
KOnHqecTBeHHb[  auanrg pucxa.

!nr o6rerroB TonnHBo3anpaBorJHblx KoMnfleKcoB a3oonoDToB
cornacHo npHnoxeHilrc 2 Oegepanuroro 3aKoHa l',&'116-<D3,'1;

flernapaqr,rn npoMbtuJneHHoi 6*onacnocrH lonxHa pa:pafuru-
BaTbct npH ycnoBHH:

npeAefi bHoe KonHlecTBo onacHblx roporHx xr*lxocrel4, Haxoag-
lr..lhxcr Ha roBapHo-cblpbeBb{x cKna.qax v 6asax npeBbtuaer
50.000 r;
n pe4enbHoe Kofl HqecrBo onacHblx roprcF{Hx xngxocreri, rcnofl b-
3yeM brx B TexHonoMqecxoM npouecce Hnh TpaHcnopTr4pyeMbtx
no Marhcrpaflbrouy rpy6onpoBoAy npeBbtujaer 200 r.

flepeoe ycnoBhe ManoBeporrHo. raK KaK Hh B oAHoM aoponopry
Poccuicroi $egepaqran Her ronnrBo3anpaBoqHoro KoMnneKca c
rarnn o6reuoM xpaHeHHF aaHal-CM. flpra erov ocoboe BHuMaHue
peKoMeHAyeM o6parnru Ha ro. qro noA BTopoe ycnoBue noAxoAsr
cilcreMbr l-{3C pnga KpynHbtx a3ponoproB crpaHbt, a ranKe, qro
Bcrpeqaerce HaH6onee qacro, rpy6onpoeo4bt Me4qy cKnaAar,rrra fCM.
flexnapaqran npoMbtulneHHoi 6esonacHocril Ha MexcKraAcKile r
TexHonorH!recKre rpy6onpoeogbt ronflhBHo-3anpaBovHbtx KoMnneK-
coB asponoproB AonxHbt eKnto.taru s ce6q /4/:



l4uQopu at4u onut ti c6 opH uK

opraHil3aqilil co6creeFrxilxa o6beKra h coorBercrBue ilx rpe6oBaHh-
eM HopMaruBHblx AoKyMeHroB Pocrexra4sopa (PA-03-444-02 l8l) u

MqC PO (<Texuuvecxril pernaMeHr o rpe6oaaurnx noxapHoi
6esonacHocla> /2/).

flpoeepnercn Haflilqile chcreMbr npoLt3BoEcrBeHHoro
KoHTpong npegnpusrr4s. Hanilvile flonoxenus o npoLr3BoAcrBeHHoM

KOHTpOne, nprKa3 o Ha3HaLreHilil oTBercTBeHHOrO 3a npOh3BOACTBeH-
guri rouroons.

CeeAeFrns o cr4creMe npoBeAeHilq c6opa uH$opMaurtri o
npou3oueAuux ,rHqhAeHTax t aBapt Ax v aHanu3e erofi ux$opua-
quu. Hannuve cnyx6 ee4yulnx perucrpalluro, yLrer il aHant 3 nphqhH

HHI-lilAeHroB u aeapuit. Hanuque hHcrpyKql4u o paccfleAoBaHuh 14

yqere hHquAeHroe n aeapni.
Cee4exnr o npilHlTbrx Mepax no npegorBpaqeHilp nocro-

poHHero BMeuaTeIbcTBa B AegTeflbHocTb Ha AeKnapupyeMoM
o6rerre, a raKXe no nporneoAeicrB14to Bo3MoxHbrM Teppopt4crhqec-
KhM aKTaM. Ha ocHogaHuil nocraHoBfleHhs Flpaehrenucraa PO Ns

1040 or 15.09.1999 r. <O vepax no npornaogeicrBr4rc reppopt43My)
/9/ gonxeu 6srru paspa6oraH KoMnneKc Meponphsl4i no npe4orBpa-
u{eHilo reppop14cr14qecKux nporBneH hi HanpaBfl eHHbrx Ha ilcKfl toqe-

Hre Bo3MOXHOCTil OcyulecrBneHile reppopl4cTl4qecKrx aKToB nyTeM

HecaHKL{14OHhpOBaHHOrO BO3AeiCrB14e Ha ycnOBilg gKCnnyaTaLlU14

onacHbtx npoh3BoAcrBeHHutx o6textoe, npeceqeHne HegaKoHHoro

o6opora npoursruneHHbrx 83pbrBqarbrx MarepuarroB h l4x ilcnonb3oBa-
HHe B Kp14MUHanbHbtx qeJrgx.

,Qnn onpegeneHuF Bo3MoxHbrx cqeHapueB Bo3HlrKHoBeHttq 14

pa3Buruq aaapnit, verroil roxxperu3aqhil AeilcrBilfr npoil3BoAcrBeH-

Horo nepcoHana cneqnoApasgenennfi AonxeH 6stru paspa6oran
<<flnax noranusaqlzr'z' v nvtBtt1aqrr aeapnfi uofi curyaquu (fl fl AC)>.

Cee4ernn o cocraBe nporl4BoaBapufrrstx cun, aBapiliHo-
cnacareflbHbrx v Apyrvx cnyx6 o6ecneqeHug npoMbtuneHHoi
6egonacnocrn. lonxno 6srru c$opurpoBaHo HeurarHoe aeaprfrno-
cnacaTenbHoe cpopM14poBaHhe c yKa3aHneM qilcneHHocrl4 flloAcKo14 14

cneqnanbHbrx rexHilqecKux cpeAcrB. Vragausr repphropilanbHbte
cneqxanu3upoBaHHbte noilcKoBbte v aBapviHo-cnacare.nbHbte
cnyx6ur cyraoaHile qilcneHHocrn nrcgcroil u cneLlhanbHoli TexHilKl4.

Cae4exun o ShHaHcoBbrx 14 MarepilanbHux pecypcax AnF
noKarh3aqilh v nt KBt Aaqvu nocneAcreufi aeapnil Ha AeKflapnpye-
r'rrou o6uexre. Meponpnnrnn no nhKBhAaqr4h (noranusaquu) nocne-
gcreri aaapurl ocyqecrenaercn 3a cver o6opornbrx cpeAcrB
npeAnpher14e.

Cee4eHrn o cucreMe onoBer4eHilF B ctyqae Bo3Ht4KHoBeHhtl

aBapw Ha AeKnapilpyeuou o6uerre c nprBeAeHheM cxeMbr onoBe-
uleHhe 14 yKa3aHileM nopqAKa Aeicrehil e cnyvae aeaputi.
Onoeeqexre ocyulecrBnsercs BceMil uMeou.14Ml4cq cpeAcrBaMu
cBe3il no 3apaHee paepa6oraursrM cxeMaM 4nr pa6overo ra Hepa6o-
qero BpeMeHil. Cxerrlta onoeeqeHilF nocroqHHo HaxoAl4TcF B noMeu.le-

Hr4il cMeHHoro HaqanbHilKa npoil3BogcrBa. Houepa refieQoHoB
onoBeu{aeMbrx nuq h opraHn3aqili yro.tHqtorcF He pexe oAHoro pa3a

B nojrroAa.
flepevenu ocHoBHbrx Mep, HanpaBneHHblx Ha yMeHbueHile

pucxa aeapuil. Heo6xo4rauo Hanilque rexHonorilqecKoro pernaMeHTa

Ha oKcnnyaraqrn o6rerra. Ceoeepeuenuoe npoBeAeHue AilarHocrt4-
ru o6uerra" ['lpoae4eurae peryngpHbrx yve6no-rpeurpoBotiHbrx
saHs:'uh, npoBepKa 3HaHnfi flflAC u r.n.

H ar6onee xapaKrepHbre ou.r u6ru n pra o$oprunen vu lexnap aqnu

npoMbtuneHHori 6esonacxocrh onacHoro npou3BoAcrBeHHoro
o6rexra:
- He yKa3brBalorc9 rpaHilqbr il pa3Mepbr AeKnapupyeMoro onacHoro

npoh3Bo4crBeHuoro o6terra;
- Aaercg He BepHoe onpeAeneHue vnv He nonnstfr nepeqeHb

clleHapileB aeapnil. He paccuarpueaprcn cqeHaphil c pa3neroM

ocKonKoB u xau6onee onacHoro cqeHapilg c ApefrQoM B3pbtBoo-

nacHoro o6nara ronn!4BHo-Bo3AyLuHolZ cMech, qro npuBoAl4T K

3HallurenbHoMy 3aHilxeHillo onacHbrx paccronxrfr (a 3-4 pasa),

Ha KOTOpbTX BO3MOXHO nopaxeHhe npil BO3HI4KHOBeHIAU V pa3BU-

tun aeapuh. Paccuorpenue cqeHapiln c ropeHueM TonnuBHo-

Bo3AyrlHoro o6raKa B pexilMe (orHeHHoro uapa) Heo6ocHoBaH-

Ho. B ycnoeunx aeaprafiHoil pa3repMern3aquu rpybonpoeo4a c

Kepocr4HoM rarofr uexauu3M ropeHug TpyAHo noATBepEurb
pacqeraMh rexHhLtecKr4x nporHo3oB BepotrHocrl4 raxoro co6ut-
'ft 9"

- pacqerbr 3oH nopaxeHh9 nph B3pblBe TonnhBHo-Bo3AytllHblx

cMecefi Heo6xoAr4Mo npoBoAt4rb Ha ocHoBe PA-03'26-2007
<Meroguvecxre yKa3aHuq no oqeHKe nocne4crenil aBapr4ilHblx

err6pocoe onacHblx BeulecrB) (ganuxocru 4pei$a o6naxa) u ua

ocuoee P[ -03-409-0 1 ( M ero4il Ka oqeH Kil nocneA ueuil aeapuir-
Hbrx 83pbrBoB TonnilBHo-Bo3AyLultutx clueceti>> (83pbtBbl ronnuBHo-
Bo3AyrxHbrx crvreceta). lzlcnons3oeaFrhe MeroAt4Kt4 oqeHKil 30H

pa3pyueHu9 nph B3pbrBe napora3oBblx cpeA B TexHonorhLlecKnx

6norax ne4onycn4Mo.;
- garracryro He npeAcraBnrlrcr aHaflu3 onacHoro paSBVTVA aBap|iJil,

cBfl3aHHbrx c gpeiQotr,t 14 B3pbrBoM o6nara e6nnsn pacnonoxen-

Hblx Apyrhx o6uerroe (cauoneroe Ha croqHKe, qexoB, aAMuHl4c-

TparhBHbrx gAaHilr4), a raKxe nocne4creufr aBapvil Ha rpacce
rpy6onpoeogoB B Mecrax nepeceqeHue aBTogopor u B3flerHbtx

nonoc;
- BbtnonHFercF HenpaBilnbHoe nocrpoeHile noneil noreuquanuuo-

ro phcKa nopaxeHilg n}oAei;
- cr,4ryaqhoHHbre nraHbr co6utrufr He coorBercrByrcr rpe6oeanurn

HopMarhBHofr n mepatypat l 4 l ;

- nph paspa6orre gernapaqrafi npoMbruneHHoi 6egonacnocru
onacHbrx npoil3BoAcrBeHHutx o6texroe ilcnofl b3ytorcs oapy6ex-
Hbre KoMnb|cTepHbre npofpaMMbl, npaBhflbHocrb pacLleToB no

KOrOpbrM HeBO3MOXHO npOBephTb 143-3a TpyAHOAOCTynHOCTI4 9rt4x

nporpaMM. 3ro moxer crarb raKxe h nphquHoi orKa3a B peruc-

Tpaqilu.qeKnapaquh.

Ecnr neo6xo4r4Mocrb paapa6orxu Aerlapaquh npouutuneuuoil
6egonacFrocril onacHoro npoil3BoAcrBeHHoro o6beKTa cBq3aHa c

BOnpocaMn npoeKTilpoBaHile peKoHcTpyKqilh, KanilranbHoro peMoHTa

uJru HoBoro croohreflbcrBa o6beKTa B uefloM vnv efo cocraBHblx

vacreri (sganrafi, coopyxenrti, rexHonorilqecKilx rounnercoa)
peKoMeHAyeM B eroM cnyqae il3yqurb TexHuqecxilil pernaMeHT o

rpe6oaanunx noxapuoi 6egonacHocrh l2l. C npnuntueM ororo
3aKoHa B nepeqeHb AoKyMeHroB, paspa6orxa roroputx xeo6xo4ilMa, B

oroBopeHHbrx cnyqaqx, nononHunct HoBblM AoKyMeHToM - leKnapa-
quefi noxapnoil 6eaonacnocrr,l. f'lpu oroM pa3pa6orKa oAHoli 143

AeKnapaquu, npoMbrurfleHHotZ unu noxapuoil 6egonacuocrl4, He

orvenser neo6xoAhMocrb pa3pa6orru gpyrofr AeKnapaqur.

1.

flrreparypa:
Oegepanunsrfr 3aKoH or 21.06.1997 r. Ns 116-03 (O npoMbluneHHofr 6e3onacHocrl4

onacHbtx npou3BoEcrBeHnutx o6uerrog>>.

Oe4epanuxurfi 3aKoH or 22.07 .2008 r. Ns 123-03 <Texsnqecxufi pernaMeHr o

rpe6oaauunx noxapnoi 6egonacnoctu>>.

Oegepanunsrfr saKoH or 27.12.2002 r. Ns 184-O3 <<O texuu,lecroM perynrpoBaHhn).

P[-03-14-2005. <f1opr4ox oSoprvrneuun Aernapar]r,rfi npoMbtuneHHoi 6esonacHocru

onacHbrx npou3BogcrBeHHutx o6texros il nepeqeHb BKnrcqaeMbtx B Hee cBeAeHhh).

<<Ilonoxeuue o cocraBe pa3AenoB npoexrHofi AoKyMeHTaquh u rpe6oaanun x ux

coAepxaHho). Yre. flocraHoefleHileM flpaerrenucrea PO or 16.02to2008 r. Ns 87.

<O nopn4xe pa3pa6orKl4 14 corflacoBaHilF cneqhaflbHbtx rexHhL{ecKux ycnosnil 4nn
paapa6orrn npoerruori AoKyMeHTaqu[ na o6uerrax KanilTanbHoro crpourenbcrBa>.
Munpernox PO, flpraras Ne36 or 01.04.2009 r.

Boponeqrufr A.E., Manurlee O.l-. <OpraHnsaqilg npoBeAeHue crpohreflbcrBa il peMoHTa

ra o6rexrax aBr4aronnilBoo6ecne.rexils B coBpeMeHHbtx ycroBt4ex). V1u$. C6.4
Kouurer aeual-CM, 2009 r.

PA-03-444-02. <O nopn4re noAroroBKl4 u arrecrallul4 pa6oruuroe opraHueaqnil,

ocyu{ecTBnqtou{14x AeflrenbHocru e o6nacril npoMbluneHHotZ 6egonacnocrh onacHblx

npoil3BoAcrBeHnurx o6rerrog, noflKoHrpoflbHbtx l-ocroprexuaA3opy Poccl414).

flocraHoeneFruq flpaeilrenscrBa PO Ne 1040 or 15.09.1999 r, <O trlepax no

n po14 BoAeicrB14 rc Teppop143My)

2.

4.

B.

9.



14 nSopmat4uonna rit c6opn ux

exper!4oHanbHoMy reppilropilanbHoMy ynpaBneHurc Bo3-

AyuHoro rpaHcnopra l-leurpanunulx palZoHoB OABT nogron-
Tpofl bHa aBuaqiloHHaq AegTenbHocrb aBnanpeqnpvgTvh n

aBr4aKoMnaH!4lZ Ha 30 -Tu aopogpoMax, Bepro4poMax il nocaAoqHbtx
nfloulaAKax, 3aHeceHHbtx B Peecrp Vnpaenenur.
['l por,rsaogcraeHHan AeqrenbHocrb aBuaKoMnaHilil HanpasneHa Ha
ocyulecrBneHile Bo3AyrxHbtx nepeBo3oK naccaxilpoB il rpy3oB, a
TaKXe BbrnonHeHilF aBilaqiloHHurx pa6or (aauaquouHo - xl,tMt4LtecKile
pa6orsr, aBilanecooxpaua, o6ner MarilcrpanbHbrx ue$re - ra3onpo-
BoEoB 14 Ap.).

AeuaqnoHuure pa6orbt BbtnonHqorcq aBhaKoMnaHhsMl,.l
Ynpaanexur h c noca4oqHbtx nnoulaAoK, Koropbte He BHeceHbt B

Peecrp, Ho HaxoAqrcn (Ha yqere).
Vnpaenenrrc noAKoHrponbHbr 6onee 60 - la aeraroMnaHilt Aeuanvu
o6ulero Ha3HaqeHile (AOH), 6onuuhHcrBo Koropbrx 6asnpyrcrcr Ha
nocaAoLtHbtx nfloqaAKax n B cB93t4 C 3Tl4M KOHTpOflb 3a ilX aBilaTonnil-
eoo6ecneqetileM 3arpyAHeH.

flpu ocyr4ecreneHilil rocy4apcrBeHHoro KoHrpone 3a Aee-
TenbHocrbto aBilaKoMnaH!4t il npoBeAeHr.t14 ceprr$uraqr,rr,r opraHil3a-
r.1,4i aBilaronnileoo6ecneqeFtilfl, B ToM qhcne il Ha nocaAoqHbtx
nnoulaAKax, oTcyTcTByeT qeTKoe il oAHo3HaqHOe TpaKTOBaHile
HopMaruBHbrx AoKyMeHToB l-A, a uveHHo nyHKroM 1 Crarulr B Bog-
4yurHoro Ko4exca PO or 1 9.03.1 997 r Ne 60-O3 (peA. or 30.12.2008 r)
<O6sgarenstorrr ceprnSr,rxaqnil nogrexar... topl4AilqecKile .nilqa,
ocyulecrBngto[!ue r (rnra) o6ecneqilBatou]ile KoMMepLtecKile Bo3Ayr!-
Hbre nepeBo3Kt4, BbtnonHeHr{e aBilaqhoHHbtx pa6or... >.

AguarovnaHuu, BbtnonHFrculile aBilaqhoHHbte pa60rbl c
nocaAoLtHbtx nnoulaAoK, npil nonHoM ql,lKne ocyulecTBnqq npoqecc
aBharonfl hBoo6ecne,legrg (npr,terv, xpaHeHile, noAroroBKy, KoHTponb
KaqecrBa il 3anpaBKy cBot4x Bo3AyrxHbtx cyAoB), eopManbHo Henb39
npilBneqb K ceprilcphKaqilr4, TaK KaK e <DegepansHbtx aBhaUiloHHbtx
npaBilnax <Ceprr$raxaqrae a3ponoproB. flpoqegypur >, yrBepx(qeH-
Hstx OC BT Poccura 24.04.2000 r Ns g8 (e peg. l-lprarasa MrHrpaHca
PO or 07.09.2007 r. Ne 1 31 ) He nponhcaHbt rpeboBaHile o ceprrgrxa-
Llt414 groro BrAa aoponoproBot AeFTenbHocril Ha nocaAoLtHbtx
nnoula4Kax. B roxe apevn orcyrcrByer Bo3MoxHocrb rpe6oaaru c
aeilaxoMnaHutZ ueo6xo4r,lvocrs ux cepla$ilKaqilh no AaHHoMy
HanpaBneHho c noauquri rpe6oeanri <OAfl. Cepl,t$hKaqiloHHbte
rpe6oeanun K opraHl,13aqilFM aBilaronfl fi Boo6ecneqeHile Bo3AyruHbtx
nepeBo3oK)), yrBepxAeHHbtx flpuxasov OCBT Poccrar,l or 18.04.2000
r No 89 (e pegaKqilil f'lpuraaa MunrpaHca PO or 1 3.09.2007 r. Ne 118),
TaK KaK B Ha3BaHil!4 OAfl orcyrcreyer $paaa (aBilaquoHHbte pa6o-
Tbr), ecTb (... Bo3AyUlHbtX nepeBo3oK).

B pesynurare aBilaKoMnaHhil, ilMerculue B cBol4x crpyKrypax
cneqharilcroB no l-CM (r 4axe cnyx6bt l-CM), a ua 6anauce (unu e
apeu4e) rexHileecKue cpegcrBa 3anpaBKlr (T3, AOT, O3A), cpegcrea
xpaHeHile (peaepeyapur, 6ovrorapy) il ocyulecrBnercque nonHurri
qilKn ABilxeHhfl aBilaronnilBa Ha nocaAoLtHbtx nnoulaAKax, $opvanu-
HO He nOEneXaT cepTilcpLlKaqilu.

C 4pyroft cropoHbt ecrb npeqeAeHTbt, KorAa aBuaKoMnaHilil
ilAF Ha onpeAefleHHbte QhHaHcoBbte 3arparbr (or6op npo6 aBila l-CM
il 3axlrcqeHile AoroBopa c UC aeua l-CM Oryn <FocHlzllzl l-A> ua
npoBeEeHue auanusoe), nonyvaor 3arnrcveHile no ypoBHto KaLtecrBa
t4 vl4crorbr aBharonnuBa B crcreMe ronnilaoobecneqeHus. B nanu-
Hei ueM, noEroTaBnuBar AoKa3aTenbHyto AoKyMeHTaqilp B cooTBe-
rcrBnl4 c rpe6oeatunuu OAf1, o6paularorcr e VnpaeneHr4e o npoBe-
AeHhil ceprrcptAKayr c nocnegyrculei esrgaverl Ceprn@urara
Cooreetcts14c no aBilaronnileoo6ecne.teHhrc Ha nocaao,lHoli
nnoula4Ke. Caoe perueure oHil o6tscHqrcT TeM, Ltro raK npoule il
AeureBne (pa3roBapilBaru> c flpoxyparypori r HanoroBbtMl/ opraHa-
Mt4.

Marsrxo A.O.
hHXeHep oTAena

a3poApoMoB, a9ponoproB
v ceprvgovKauur4 cl4cTeM

TonnilBHoro o6ecne.lenltg
MTY BT UP OA BT

nPouECC ABl/ATOnfl ilBOOsECfrEr.r EH ]/fi BO3Ey[JH btx CyIOB
HA nOCMOqH btx nflOUIAEKAX

,Qpyrre xe aerarounauuu o6paulatorcn e OABT c npocu6oil o
pa3becHeHu!4 Heo6xo4nuocril npoBeAeHilF ceprh$uKaqfi h npoqecca
aBilaronlrilBoo6ecne,leHr4R Ha nocaAoLtHbtx nnoulaAKax il nonyLtarcT
BnonHe npeEnoraraeM btt orBer:
- B cooreercrBilu c rpe6osaturuu Bos4yr_uHoro Ko4erca PO

paspa6oraHur Oegepansuure Aeraqrouusre flpaauna <Cepru-
(puKaqilq aoponoproB. flpoqe4ypul>r, Koropbte yrBepxAeHbt t4

BBeAeHbr a gerZcreue flpr4xasov OC BT Poccuu or 24.04.2000 r. Ns

98. leracraue AaHHoro AoKyMeHTa He pacnpocrpaHqercF Ha

cepril(pilKaqil|o agponoproBoli AeFrenbHocTt4 Ha nocaEoqHbtx
nnoulaAKax;

- lzluSoprvraqiloHHbtM nilcbMoM or 30.07.2009 r Ns AM 3.10-1373
OABT npe4naraer pa6ory no o6cnyxilBaHilrc h oKcnflyaraqril
ycTporicTB Ene onepaTfiBHoro xpaHeH!4r il pa3Aaq!4 TonnilBa Ha

nocagoqHbtx n-noulaAKax npoBoEt4Tb B coorBercreun c 4eicreyrc-
r!r4Mr4 B l-A HopraarueHsrlu rpe6oeaHurMil (Ne 9/r,r, < Ns EB-126,
ly'ucrpyrquu or 29.03.1993 r. il Ap.).

Bgaven cHsrbtx c npoil3BoAcrBa O3A-3 uY3C-76 npeAnara-
eTcg hcnorlb3oBaTb ycTpohcTBo Afl9 onepaTuBHofo xpaHeHilg t4

pa3Aaqil TonnilBa (y3BC), Koropoe MoxHo hcnonb3oBarb KaK Enq
aBraronnuBa, raxn gna aeva6eH3uHoB (evrocruro 6,5; 1 0; 25 ry6.vr. ).
Croulrrocru V3BC (e 3aBilcl4Mocrt4 or o6teva pe3epByapa Ant
xpaHeHilq 14 ycraHoBfleHHoro o6opygoeaHVA tAs nvrvpoBannoi cranra)
Ha\ruHaercg or 1 vnH. py6neta.

MHoronerHuil onbtr oKcnnyaraqt,til arperaroB AOT-3 (7,30,60,
90 r r.g.) noKa3an rx BbtcoKyto aQQexl,renocrb h HaAexHocrb B

cilcreMe aBilaronflilBoobecne.lexus. B 3AO T3K <CnaeHedTb -
TyHoura> arperar AOT-30 a sxcnnyaraqun c2005 roAa il Ltepe3 Hero
npoKaLreHo 17 rvtnu. nurpoB aBharonnilBa, qro roBopltr o 6onuruovr
pecypce AaHHoro n3qenne. Oupva HflO <Arperar> paepa6orana r
BbrnycKaer KoHretHepHbte arperarbt AOf-30-4-C122 c eMrocruto e 15
Ky6. M. AnF aBharonnhBa.

Aenaxovnarrr, oKcnnyarilpyroulile AH-2, Fx-18r, V1n-103 u
Ka-26, a raoKe Bo3AyulHbte cyAa ilHocrpaHHoro npoh3BoAcrBa,
BbrcKa3brBarcT npereH3ilLt o BbtcoKl4x qeHax Ha o6opy4oeaHue, npr,r
3ToM oHr4 sa6sreaor o6 o6ecne.tenuu 6egonacuocrh noneroB, a
Tao(e o crouMocrl4 npuo6peraeustx l4Mil xe ruocrpauuurx BC,
Koropbre croflT MilnnhoHbt Aonnapoe CIJJA.
Tonuro e VnpaeneHuu 6onee 30-na aBilaKoMnaHilli AOH ercnnyaru-
pytor HecKonbKo AecerKoB Au-2, Po6uHcouoe, Kopaeroe, Ceccu,
Aeilarur, X-30, AV1-1 0 n ap.

flpoqecc aBilaronnilBoo6ecneqeHilq BC aeuaquonuurw
Kepocl4HoM orpa6orau MHoronerHilM onbtroM, xorr 14 3Aecb Bcrpeva-
rcrcn npo6neuul. lzluor4a Ans rpaHGnopl4poBKl, aBilaronnhBa
ilcnoflb3yrorc9 aBToql4crepHbt, He npoueAtUhe onpeAeneHHyro
noAroroBKy il KaK pesynbral ua6nrcgaercs yxy4ueHile noKa3arenefi

Oco6yto o3a6oqeHHocrb Bbt3btBaer aBilaronfl ilBoo6ecne,le-
Hile BC aeila6eH3ilHoM.

B 2004 ro4y neQrenepepa6arsrearoulile 3aBogbt Poccnvt
npeKparunil Bbl nycK aBhaqiloHuoro 6engrH a 6-91 | 11 5.

Yra3aHhcl4l4 FC l-A u MrtrpaHca pa3peueHo npoBe4eH!4e
aBilaqiloHHo - xuMt4\lecKilx pa6or Ha cavonerax AH-2 c aeuranenaMt
AU-J-62IAP Ha aero6eHgilHe Ah-95 no I-OCT P 52105. Ho nparrrra
noKa3ana, vro 4o 6axoe BC rocroecrhli 6erisilH Al,4-95 npaKThltecKn
He AOXOA14T.

Sonee pecnrn ner Ha3aA, a roqHee, c HaL{anoM npou3BoAcrBa
caMoreroB I4n-103 na flyxoeuqxou 3aBoAe B Poco,trc cran nocrynarb
6eHsru aeuaqnounuril runa AVGAS 1 00 LL, rax rax sa BC vcraHoeneFl
ABilraTenb ilMnopTHofo npoil3BoEcTBa.
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MexperrouanuHoMy reppilTopuanbHoMy ynpaBneHurc Bo3Ayr!Horo
rpaHcnopra L]errpansusrx pafi oHoe OABT no4xoHrponbHa alnaq:r'-
oHHaq AelTenbHocrb aB!4anpe4npnntuirt h aBilaKoMnaHhrl sa 30 -ryr
asporqpoMax, BepToApoMax il nocaAoqHbrx nnoulaAKax, 3aHeceHHblx
e PeecrpYnpaeneunn.
flporaeogcreeHHan AenTenbHocrb aBuaKoMnaunri nanpaefleHa Ha

ocyulecrBneHile Bo3AyuJHbrx nepeBo3oK naccaxilpoB il rpy3oB, a
TaoKe BbrnonHeHilq aBhaq14oHHstx pa6or (aeraqnonuo - xr4MilqecKhe
pa6orur, aBuanecooxpaua, o6ner MarhcrpanbHbrx ue$re - ra3onpo-
eoAoe il Ap.).

Aeuaquouuure pa6orsr BbtnonHgtorcg aBhaKoMnaHilFMrl
YnpaeneHrn h c noca4oqHbtx nnou.laAoK, Koropbte He BHeceHbr B

Peecrp, Ho HaxoAFTcq (Ha yqere).
Ynpaaneurn noAKoHrponbHbr 6onee 60 - ru aailaroMnaHhil Aeua1nu
o6qero Ha3HaveHufl (AOH), 6onuLur,rHcrBo Koropbrx 6aoupyrcrcr ua
nocaAoqHbtx nflou{aAKax h B cB9314 c 3Tt4M KoHTponb 3a ilx aBuaTonflu-
eoo6ecneeer.r4eM 3arpy4HeH.

f1pr,r ocyulecreneHu!4 rocyAapcrBeHHoro KoHTponl 3a Aefl-
renbHocrbrc aBraxounanufr h npoBe4eH14il cepru$rraqlrn opraHil3a-
q!4i asharonnneoo6ecneqenilg, B ToM Ll4cfie il Ha nocaAoqHbtx
nnoulaAKax, oTcyTcTByeT LreTKoe H oAHo3HaqHoe TpaKToBaHile
HopMarnBHbrx AoKyMeHroB l-A, a uueuso nyHKroM 1 Crarsil B Bos-

AyuHoro Kogercca PO or 19.03.1997 r. Ns 60-03 (pea. or 30.12.2008
r ) <O6nsarenunofr cepru$nxaqr4il noAnexar. . . rcpr4gilqecKle nvqa,
ocyulecrBnFnu.lne r,r (ranra) o6ecileq!4Barculile KoMMepLrecKhe Bo3Ayur-
Hbre nepeBo3Ku, BbrnonHeHile aBilaqr4oHHbrx pa6or... >.

AeilaxorMnaHilLr, BbrnorHrror.t1He aBHaqhoHHure pa6orur c
nocaAoqHbrx nnoulaAoK, nph nonHoM r_lnKne ocyulecrBnrg npoqecc
aB!4aronnhBoo6ecneqeHilq (npuena, xpaHeH14e, noAroroBKy, KoHTponb

KaqecrBa il 3anpaBKy cBor4x Bo3AyrxHbrx cyAoB), (popManbHo Heflb3g

npHBneqb K cepTn(pilKaqHil, TaK KaK B QeAepanbHbrx aBHaqHoHHbrx

npaBilnax < Ceprr$uraquq aeponoproB- flpoqepypur>, yrBepx(qeH-

sstx OC BT Poccrar,r 24.04.2000 r. Ne 98 (e peg. flprarasa MuurpaHca
PO or 07.09.2007 r. Ne 1 31 ) ne nponhcaHbr rpe6oeaxrn o ceprr$rxa-
qHil groro BilAa agponoproBoi AegTenbHocril Ha nocaAoqHblx
nnoulaAKax. B roxe apenn orcyrcrByer Bo3MoxHocrb rpe6oaaru c
aer4arotMnaH!4il ueo6xogr,rruocrs ux ceprr$uKaquh no AaHHoMy
HanpaBneHilto c nosilquli rpe6oeanni <OAf1. Cepru$hKaqiloHHbre
rpe6oaaurr K opraHil3aqhFM aBilaronflhBoo6ecne.{eHhq Bo3AyurHbrx

nepeBo3oK)), yrBep44eHHbrx f'lpuxasou OCBT Pocculr or 18.04.2000
r No 89 (e peAaKqr!4 f'lpurasa MuHrpauca PO or 13.09.2007 r. Ne 11 8),
raK KaK B Ha3BaHh!4 OAfl orcyrcrayer $pasa <aeuaqrouuure pa6o-
Tbr), ecTb (. .. Bo3AyrxHbrx nepeBo3oK).

B peaynurare aBilaKoMnaHilil, hMercqile B cBol4x crpyKTypax
cneqhanilcroB no l-CM (n 4axe cnyx6ur fCM), a na 6anauce (unu e
apeuge) rexHr4qecKile cpeAcrBa 3anpaBKH (T3, AOT, O3A), cpeacrea
xpaHeHur (pesepeyapsr, 6ovrorapy) u ocyqecrBfleroulre nonuurri
LIHKfl ABilXeHil9 aB!4aTonnrBa Ha nOCaAOqHbrX nnOUlaAKaX, QOp-
ManbHo He noAflexar cepThcpuKal]vu.

C 4pyroi cropoHbr ecrb npeqe4eHTbr, KofAa aBt,raKoMnaHilh

ilAF Ha OnpeAeneHHbte shHaHcoBbre 3arparbr (or6op npo6 aena l-cM
h 3aKnoqeHile AoroBopa c Llc aBha TCM Oryn <FocHlz'llz'l l-A> na
npoBeAeH!4e aHanusoe), nonyvarcr 3axnrcLreHhe no ypoBHlo KaqecrBa

11 llhcrorbr aBilaronflilBa B cucreMe ronnileoo6ecnelreHug. B Aans-
nefiueu, noAroraBnilBas AoKa3arenbHyro AoKyMeHTaqilrc B coorBe-
rcrBl4lr c rpe6oaanunur OAfl, o6paulaorca e VnpaeneHue o npoBe-

4eHun cepnaSilKaquil c nocnegyrcqefr eurgaveri Cepru$nrara
Cooreercreilq no aBilaronnileoo6ecneqeHuo ua nocagovHorZ

nnoulapKe. Ceoe peueure oHu o6rscHqpr reM, qro raK npoule tl

AeueBne (pa3roBapilBarb) c flpoKyparypofi u uanoroBbtMr4 opraHa-
Mt4.

!pyrue xe aeuaKoMnaHrlr,r o6paqarcrcr e OABT c npocu6ota o
pa3bgcHeHnil Heo6xo4lrrrrocru npoBeAeHhg cepruSuxaqru npoqecca
aBuaronnilBoo6ecneqeurs Ha nocagoLtHbtx nnou.laAKax il nonyqarcT

BnonHe npeAnonaraeMuri oreer:
- B cooreercrBt A c rpe6oBaHhqMh Boe4yu.ruoro KoAexca PO

paepa6orauur Oe4epanunure Aeraquouuure flpaauna <Ceprn-

Snraqnr aoponoproB. flpoqegypur>, Koropbre yrBepx(qeHbr r
BBeAeHbr e gerlcreue flpurasoNir OC BT Poccun or 24.04.2000 r. Ne

98. fleficraue AaHHoro AoKyMeHra He pacnpocrpaHserce Ha

ceprilQuKaqhrc aoponoproBot AenrenbHocr4 Ha nocaAoqHbtx

nnoulaAKax;
- lzlx$opuaqiloHHbrM nhcbMoM or 30.07.2009 r Ns AM 3.10-1373

OABT npegnaraer pa6ory no o6cnyxueaHilp h eKcnnyaraqiltl
ycrpoicrB Ane oneparuBHoro xpaHeHhq h pa3Aaqu ronnilBa Ha

noca4oLrHbrx nfloulaAKax npoBoAl,rrb B coorBercrBt4r,'r c geicreyn-
ulr,rMr4 B l-A xopuarrenuruu rpe6oaaxnnvr,r (No 9/u, < Ns EB-126,
lzlucrpyxlgara or 29.03.1993 r. u 4p.).

BsaMeH cHflrbrx c npon3Bo4crBa Q3A-3 u V3C-75 npegnara-
ercq ucnoflb3oBarb ycrporicrBo Aflq oneparilBHoro xpaHeHrq tl
pa3Aaqh ronrilBa (y3BC), Koropoe MoxHo tlcnonb3oBarb KaK Ang
aBharonnuBa, TaKV An1 aeua6eH3uHos (evrocrsrc 6,5; 10; 25 xy6.rvr.).

Cronuocru Y3BC (a 3aBilcnMocl,r or o6r'eva p$epByapa Ane
xpaHeHhq 14 ycraHoBneHHoro o6opy4oeaHVA vs nvrvpoBauuofi cranu)
HaqhHaercr or 1 vnu. py6nei.

Muoroneruufr onbrr 3Kcnnyaraqhil arperaroB AOT-3 (7,30,60,

90 r r4.) noKa3an hx BbrcoKyro sQQerrueHocrb il Ha4exHocrb B

cucreMe aBr4aronnhBoo6ecneqeHilc. B 3AO T3K <CnaeHedTb -
TyHoura> arperar AOT-30 e excnnyaraquu c 2005 roAa il qepea Hero

npoKaqeHo 17 unr.r. nhrpoB aBr4aronnr4Ba, vro foBopr4T o 6onuu.tov
pecypce AaHHoro A3Aenve. Orapva HflO <Arperar> paapa6orana u

BblnycKaer xonrefiuepusre arperarbr AAI-30-4-C122 c evrocruto e 1 5

xy6.w. 4nr aeuaronnhBa.
AeilarovrnaFrill4, oKcnfl yaril pyror4rae AH-2, F x-1 8r, lzln- 1 03 r

Ka-26, a raoKe Bo34yrxHbre cyAa ilHocrpaHHoro npou3BoAcrBa,

BbrcKa3brBarcT npereH3ilr4 o BbrcoKrix qeHax Ha o6opygoeaune, npu

erov oun ea6urearcr o6 o6ecne.texilu 6egonacHocril noneroB, a raKxe
o crouMocl,4 npuo6peraevurx r4Mt1 xe ilHocrpaHHbtx BC, roropsle
croqr Mhnfl 14oHur Aonnapoe ClllA.
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flonorHrcK E. E.

OOO EAn (XPOM,qET-3KOnOTr4fl )
(495)789 8559,
www. ch ro md et. ru, sal e s@c h ro md et. ru

N Pil M EH E H T1 E TA3OAHAII I/3ATOPOB KOII 1/OH-1

HA CKflAIAX r-CM

OO EAn (XPOMIET-3KOflOIL1FD cneqilanil3npyercfl B

o6nacril paspaborxn il il3roroBneHilfl fa3oaHanilTilqecKoro
o6opy4oaanun, ocHoBHoe Ha3HaqeHue Koroporo - KoHrponb

3arpt3HeHHocn4 Bo3AyruHoi cpeAbt npoMbtufleHHbtx npegnpunrui
BpeAHbrMLr 14 B3pbtBoonacHbtMil BeulecrBavu. BurnycraeMbte HaMil
ra3oaHanil3aTopbr AaBHo 14 ycneluHo np/MeHffoTc9 B pa3nilqHbtx
orpacntx npoMbtuneHHocru. 3a oro BpeMq HaKonneH AocraroLtHo
6onuuoti npaxrrvecxuri onbtr gKcnnyara4nv' ettx npu6opoe. Hacror-
ulae crarbe npeAcraBnqer co6oil xparrurZ o6sop aosuoxnbtx npuMe-
Heu ni ragoauafi il3aropoB KOII t/lOH-1 Ha npe4npr4nrhrx He$ren po-

4yrroo6ecneveHile, K qilcfly Koropbtx orHocFTcn cnyx6ur l-CM.
Hecronsxo cnoB o KoHcrpyKq!4u ra3oaHanu3aropoe KOfl L4OH-1.

B ragoauanugaropax KOIIlzlOH-1 s aasucnuocrt4 or ilcnonHe-
HLlfl yCTaHaBnilBarcTCg OT OAHOTO.qO \leTbtpex AeTeKTOpOB:
- Soror4oHr43aquouuurri AereKTop - Ane h3MepeHne Ann il3Mepe-

Hhq yrneBoAopoAoB B Ailana3oHe KoHqeHrpaLlu14 or ,qonel4 nAK
Eo 5% HKnP;

- repMoKaranurhqecKili - Anq il3MepeHhe yfneBoAopoAoB B

4uanaeoue 4o 50 % HKflP;
- sneKTpoxr4Ml,,lqecKile - Ang il3MepeHile cepoBoAopoAa, oKcilAa

yrnepoEa, AuoKcilAa a3oTa il KucnopoAa.
Burnycrarcrcr KaK nepeHocHbte, TaK h craqiloHapHbte Mo4enil

ra3oaHanil3aropoe KOfl 1,4 OH- 1 .

B ernx npu6opax npilMeHqercs npilHygilrenbHbrrl or6op
npo6sr: auarnsrapyevsrrl Bo3Ayx npoKaquBaerce qepe3 AereKropbt c
noMoulblo BcrpoeHHoro MilKpoHacoca. 3Haqeuus l43MepFeMot4
KoHqeHrpaquil B Mr/M3 (%o6.) npe4craBfleerce e qnQpoeov BilEe Ha

xLlgKoKpucranfl ilLtecKoM l4HAl,1 Karope. lnn usvepeulr fi c novor4sro
nepeHocHbrx wo4enefi B y4aneHHbtx t4 TpyAHogocrynHbtx Mecrax
npilMeHetorcn yAruHilTefl b npo6oor6opunKa, AnilHa Koroporo Moxer
Aocrilrarb 10 v, a raxxe renecKonilL{ecKar uraHra Anwtoh 1,6 nnn
3,2w. fasoaHarh3aropbt ilMercT cBeroByro t4 3ByKoByro cilrHauil3aqhro
o npeBbrueHilr 143MepqeMoi KoHqeHrpaqilefi ycraHoBneHHbtx
noporoBbrx gsaqeHnfi. B craquouapHbtx Mo,qenrx ycraBneHbt pere,
cpa6arurearcque npu npeBbttlleHilh noporoBbtx glaqeHufi 

.

OcHosHste TexHilqecKhe xapaKTepilcTl4Kil pa3nilLtHbtx rrlogenei
fa3oaHa.nil3aropos KOJ1lzlOH-1 npilBeAeHbr B ra6nvqax 1 vt 2.

1. O6ecne.{exlae 6egonacHurx ycnoeni rpy4a. flpoeepxa
coorBercrBr,rs Bo3gyxa caHurapHbtM HopMaM u rpe6oBaHnrM
noxaproi 6egonacxocrr.

OcuoeHurur earpn3HrlreneMh Bo34yxa npegnpunruri He$ren-
pogyrroo6ecneqeH!4r eBfi rNcrce napbt yffreBoAopoAoB ne$renpogyr<-
roe. fleperocHbre MoAenh ra3oaHanh3aropoe KOfl lzlOH-1 no3BoIlFtor
,.3l{epcTb coAepxaHile napoB yrneBoAopoAoB He(pTl4 B Ehana3oHe
icHueHrpaqri or goneri fl[K eos4yxa pa6oqefr 3oHbt Ao 5% HKne
r:or,re roro. srr npr6oput ceneKThBHo t43MepgrcT cogepxaHile
r,'cjrooo.ra. oKchga yrnepoga u cepoBoAopoga. B 2009 r. uaqaro
:e:,,,i,oe npor43BoAcrBo Hoeot nilFteixil nepeHocHbtx MHoroAereK-
-::->x ',,o:enei KOI|l,4OH-1 (cv. ra6nraqy), B Koropbtx Ale t43Mepe-

-,'; _,---e3Of,opoqOB hcnOnb3yl0TCt ABa AeTeKTOpa, LITO nO3BOnilnO
! 3l-,'3,'-: tr,'3na3oH H3MepeHfita gO 50 % HKnP

,Qo uegaaHero BpeMeHil Al9 HenpepblBHoro KoHTpofiF

coAepxaHil9 yrneBoAopoAoB npHMeH9nucb craqiloHapHbte ra3oaHa-
nil3aTopbl AoB3pbrBoonacHbtx KoHqeHrpaqrt c noporaMV cvrHan43a-
qnv 10 r,t20 % HKnP. 3ro oqeHu eurcoKile KoHqeHrpaqilr4, Eocn/xeHile
TaKilx 3HaLfeHufi eog[4oxHo ronbKo npil aaapnilnoit cvryayt . fivana-
30H r43N4epeHhff craqfi oHapHbtx ra3oaHanil3aropoe KOfl lulOH- 1 B-0 1 C
n03Bonfler KoHrpofl t4poBaTb KoHqeHrpaqilil yrneBoAopoAoB or Eoflet
fllK eos4yxa pa6oqer4 3oHbr yrneBoAopopoB. Sonee Hil3Kile noporll
cnfHart 3aqt/lvl n03Bofl9toT cBoeBpeMeHHo, Ao Bo3H14KHoBeHh9

aeaprr'ituoh cvrya\nv, o6uapyxnearu Henofl aAKh (Hanprarr,rep, yrevrra)
B TexHonor/ qecrov o6opygoe aHW v npvlnMarb coorBercrByro lt1he

Mepbr.

2. florcxyrerex.
6naro4apr 6urcrpogeficreilrc il npilHyAilrenbHoMy npo6oor6opy
nepeHocHbre Ta3oaHanu3aropur KOI|l,lOH-1 npun,teunrcrcA ArtA
noucKa u onpeAeneHilr 14HTeHcilBHocTt4 yTeqeK B TexHonorilLrecKoM
o6opyAoBaHilu. ButcoxaR qyBcrBilTenbHocrb ra3oaHanil3aropa
no3Borner o6uapyxnears roqeLt Hbte yreLtKrl c HeBbtcoKotz !4 HTeHcilB-

HOCTbTO BbrAeneHfit KOMnOHeHTOB AaXe B yCItOBrltx CilflbHOt 3ara3o-
BaHHocrr4" Hanprvep, c noMoulbto fa3oaHan!43aropa KOfllzlOH-1
MoxHo KoHTponilpoBarb KaLrecrBo cBapHbtx rueoe, o6HapyxilBarb
LrcroLiHr,'rKr,l noBbrueHHo, KoHqeHTpaUil14 B HacocHbtx il np.

3. Koxrponu ypoBHs 3arpr3HeHHocrl4 noqBbt.
l-aeoaHanilsaropsr KOIItzlOH-1 senstorcs ygo6HbtM cpe.qcrBoM
npeABaprTenbHoro onepaThBHoro KoHTpont 3arpt3HeHHocTil n09Bbl
HecprenpoAyKraMil c qenbrc onpeAeneHhq Mecr MaKcuManbHot
3arpF3HeHHocrn 4nn npo6oor6opa il nocneAypulero aHantA3a,

oqeuxu rny6uHbr npoHr4KHoBeH!4F 3arpr3Hl4Tenn B noqBy r,r np. flnr
ororo il3Mepgercs coAepxaH!4e 3arpe3Hl4Tenei B Bo3Ayxe HaE

noBepxHocrbto noqBbr ilfiil B cnequanbHbtx ruyp$ax. Ha ocHoeaHilil
norasaHilil ra3oaHanh3aropa Moxer 6srrs cocraaneHa Kapra 3arpr3-
HeHHocl4 yqacrKa il onpeAeneHbt vecra npo6oor6opa gnn nocnegy-
rcu.lero aHar il3a. Snaropapn 6urcrpogeilcreu ro n pra6opa o6cnegoBa-
Hile Aaxe 6onsruux nroulaAetz Moxer 6btrb BbtnonHeHo 3a KoporKoe
BpeM9.

C novor4uro ra3oaHalil3aropoe KOflrlOH-1 woxuo noKanrl-
30BaTb MeCTO HerepMeTilLrHOCTil B nOA3eMHbtX pe3epByapax,
nocronsxy a6nr3il Mecra yreLtKil 3arpn3HeHHocrb noqBbt yBenilqeHa.

4. Koxrpons 3arpr3HeHHocrt4 Bo3Ayxa e aeapufixsrx
c14Tyaqxrx.
B vpeaasrvarluutx ct4Tyaqunx, cBe3aHHbtx c Bbt6pocaMu (unnpaenuaa-
rvru) epegHurx t4 fiAoBr4Tbrx BeulecrB, a raKxe nph tax nilKBl4Aaqw, c
noMorl]bro ra3oaHanil3aTopa MoxHo oqeHhTb cTeneHb onacHocTt4,

HanpaBneHne il cKopocTb nepeMeuleHuF 3arpfl3HilTenq B Bo3Ayxe,
ypoBeHb 3arpn3HeHuq v rny6uuy npoHhKHoBeHilr 3arpn3Hhrefir B

noLlBy.



Ta6nuqa 1

Ocsoenate mexHuqecKue xapaKmepucmuKu nepeHocHbtx uodened ea3oaHanu3amopoe KOIIL|OH-1

flpunqzn r43MepeHr.It Oorououu:a r.ronsrrfi . TeDMoKarilIl,ITr{qecrnfi . 3reKTpox14MI4.recKfifl

Or6op npo6u flor.trvaure,r HtIU

Curna-nugarur.t LBeroBat u tVKOBiUI

fa6aprrnue pa3Mepbr, MM 65x205x1 0

Macca. r<r

fluranve NiMH
BneNrc oa6orH or aKKvMvJItroDoB. q He rueHee 8

n,ruua npo6oor6opHoi rpy6rr, v Or1aol0r ) oT.4enBHOMV 3aKa3y

Pa6o.ue ycnonua 3Kcrrryaraul'il{:

relrneparypa, oc

%

or rr,rranyc 30

Or 10 ao 90

ro 45

treroTrleHc].{Dverlar)

Maonuposxa B3DbrBo3arulrrbl ExibIIBT4

Mexnoseooq Hsril rnreoear. uec T2

faoauruftsr,rft cDoK. Mec t8

Iuana:o r43MepeHnfi

MoAem
YB

lr/u3
YB

% HKNP

CO

lrrhr3

HrS

lrrhr3

Noz

rrar/rnr3

O2

%oo6

KOJII4OH B 0 - 2000

KOJII{OH- B-02 0 ,2000 0-300
KO,{I4OH- B-03 0 2000 0-30
KOJMOH B-04 0 - 2000 0-10
KOJII4OH B-05 0 - 2000 0-30
KO,TI4OH B-21 0 2000 0-50
KOru{OH B-22 0 - 2000 0-50 0-300

KOJII4OH B-23 0 - 2000 0-s0 o-10

KOJII4OH-1B-24 0 2000 0-50 0-30
KOJII40H B-25 0 - 2000 050 0-30 0-30
KOJ'II40H B-26 0 2000 0-50 0-300 030
KOJII4OH- B-27 0 - 2000 0-50 0-300 0-30

Ta6nuqa 2

Ocuoeuarc mexHuqecKue xapaKmepucmuKu cmaquoHapHbtx Modened easoaHanusamopoe KOflUOH-1

flpnsqlrn r43MepeHI4t (Doror.roHusauuoHHbrii. 3JTeKTpoxItM I'I'I ecKut

O16oo npo6st flnuuvrure:rsuufi

Clrrua,tu:atIul 2 nopora, cBeroBat, peJIetiHbIe cIlrHaJbt

Pere Korurr'lvrHpvevsrfi r on lA, 220B

Pa6o.rue ycnoBrrr f Kcnnyarauur.r

rer,rneparypa, oC

orHocI,ITeJIbHaJ{ glaNgocrl- ozi,

Or5ro45
Or l0:o 95 (HeKoH-reHcplpyeNtat)

ManKunoeKa 83obrBo3aIrt{TbI ExibllBT4

fllrrarure 220 B. 50 fu

Buxo.qnue c14rHa;rLI
I{uQpoear HH.q}iKaur,rr, (cyxI{e) KoHTaKTBI peJIe,

Bbrxo.f Ha KoMflblorep qepe: RS 232

MeNnosepo.{Hrrft r.rrnepsar, Iuec t2

faoaurufiuuii cDoK" Mec l8

[uan ou u:lrepesnq. ur/u'
MoAem YB H,S

KOJIIIOH-IB-O1C 0 - 2000

KO,TI4OH-18-O3C 0 2000 l0 30

1
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Itl uQopu a4uouut ril c6 opu ux

Haytuo-mexuuqecKue peeonp\uu, npoepecc, epeMg,

cu cme M omexH u Ka, u H m enn e Kmyan au u e da mq u xu daene u u q,

ueilpouuate cemu, uHxeHepul npoepaMMHoeo o6ecneqeuus,

u uSopu a 4uo u H bte mexHonoeu u, u H menne Kmyan bH brc

uu$opmaquouHae cucmeMbt, ucKyccmeeHHui uumennexm -

ece gmo cnpeccoeaHo e odHoM ompe3Ke epeMeHu, Komopbtu

Ha3bBaemce 6y0yqee.
Eydyqee omo mo, qmo Mbt denaeu ceeodnn!

OI/flOCOOIAfl NPOTPECCA

Fpouoa Bna4nurp Koxcraxrraxoerq
Mess-und Fordertecnik Gwinner GmbH & Co
Pyroeogrrenu Aeraquounutx f1 poexroe

Oduc e Mocree:
11 735Poccus. Mocrea.
Yn. Baehnoea 85, o6vtc 1

Ten.: (495) 980-26-73
@arc: (4950 980-26-74
E-mail : v.gromov@mfx-systems.ru

a3Burre coBDeMeHHbtx TonnileoganpaBoLrHbrx KoMnnercoe
(T3K), rar BnpoqeM, u ecefr uu$pacrpyKrypbr aoponoproB,
HaxoArrcfl noA Bo3EetcrBileM MilpoBoro HayqHo-TexHil'lecKoro

nporpecca. TepvuH nporpecc (nar. progressus 
- ABhxeHne anepdg,

ycnex) o n pegenff er Ha n pa BneH r e nyreri paslnr tAA, n ocrynarefl bHoe

ABilXeHile ynyqueHilfl xapaKTepilcT14 K cnoxHbtx TexHhLrecKux cl4cTeM.

O6ulerseecruo, rrro ABl4xyulei't cunoh HayqHo-TexHuqecKoro npo-
rpecca coBpeMeHHocTr4, 9Bn9eTc9 cTpeMneHile K nepexoEy oT

,rHAycrphanbHoro K nocl,rH4ycrpilafl bHoMy ycrporZcrey o6qecrea
no4 eos4efrcreheM HayqHo-TexHilqecKilx peBontoqrfi e qennx o6ecne-
qeHug pacryr..Llux norpe6Hocrei qenosera. Hayvxo-rexxilqecKag
peBonoLll4e (HTP) ecrs KopeHHoe KalrecrBeHHoe npeo6pasoeaHue
npoh3BoAilTenbHbrx chn Ha ocHoBe npeBpaqeHhg HayKh B BeAyu]HH

Sarrop npoil3BoAcrBa, B pe3ynbrare qero npoucxoArar rpauc$opua-
rlne 14HAycrp!4anssoro o6llecrBa B nocrrHAycrpHanbHoe.

Cospeveruoe HHAycrphansuoe o6qecreo (Heu.
Industriegesellschaft) ero run o6ulecrea, Koropoe Aocrrrflo raKoro
ypoenn obqecrBeHHo-oKoHoM14qecKoro pa3BuruA, npil KoropoM

HaH6onuuuri eKnaA B cro14Mocrb MarepilaflbHurx 6nar eHocr4tgo6utva
u nepepa6orra npupoAHbrx pecypcoB, a raKxe npoMbruJfleHHocrb.

TlugycrpuansHoe o6ulecrBo Bo3HilKaer B pe3ynbrare npoMbruneH-
noi peeonroqran. l-lpr erov npoucxoAlrr nepepacnpeAenenue pa6o-
qei crnsr: 3aHgrocrb HacefieHug B cQepe cenbcKoro xo3gicrBa
naAaer c 70-80% ao 10-15%, il Bo3pacraer Aone 3aHerocl4 Hacene-

Hue B npoMbrurrreHHocrr go 80-85%. lourxrpyrculuM QaKropoM
npoil3BoAcrBa craHoBilTcq npeAnpuHilMaTeflbcKa9 AerreflbHocTb B

pa3nilvHbrx o6nacrsx. OgHaro B pe3ynbrare HayqHo-TexHilqecKori
peBonrcquu uHAycrpuanbHoe o6ulecreo rpaHc$oplrnpyerce B

nocl4H4ycrpilanuHoe o6ulecreo.
flocrrn4ycrpranbHoe o6ulecrao npegcraenner co6ofi

o6ulecrBo, B KoropoM npon3BoAcrBeHHbrMu pecypcaMh craHoBFTcF

unQopr'laqun v gHaHVA. Hayvuure paapaborxu craHoBerce rnaBHoti
geuxyqeil crnoil grouorr,rrrr. Harbonee qeHHbrMu KaqecrBaMr4
qBrerorcr ypoBeHb o6pasoeauun, npoQeccuouanrau, o6yvaeuocru
h KpearhBHocrs pa6oruura.

PagMuruneHils o Aanunerauev nyrv pagllrnl T3K, gacrae-

netclr Hac AyMarb o Sygyqev xax o $nnoco$cxoil rareropnr. flpr
erou Sygyqee paccMarprBaercfl KaK qacrb nilHll,r BpeMeHil c
MHoxecrBoM co6srrrrl, Koropble eqd He npoh3ounr4, Ho npo!43ofiAyr.

Bsu4y roro, qro BcrKue co6brrl4l xapaKTepil3yrorcg KaK BpeMeHeM,

raK il MecroM, ro 6ygyulee 3aHilMaer o6nacrb npocrpaHcrBeHHo-
BpeMeHHoro KoHl4HyyMa. Sy4yr.qee Bcer4a 3aHilMano il 3aHhMaer

oco6oe Mecro B $rnoco$ru il B LrenoBeqecKoM pa3yMe eoo6qe. f1o

ognoi us reopuf (tlH4erepurnusvr) 6y4yqee He npe4onpe4eneHo Ll

nrcAu Moryr caMil rBopurb ero. flo 4pyroi reopur 6yayulee npe4-
onpeAeneHo 3apaHee (flerepvuuusrr,r) u nn4r He noABnacrHbl

BpeMeHu. 3Ha.rhN4ocru 6y4yqero no4vdpxueaercn reM, qro noAll
cunbHo Hyx( aorc9 B npeAcKa3aHH9x il nporHo3ax roro, qTo c Hr4Ml4

nponaoil4iir BogloxHo, vro pa3BilTile qenoBeLrecKoro Mo3ra B

6onuuoi csoefi qacru sto pa3Burile no3HaBarenbHbrx cnocobHocreil,
neo6xo4r,rrvrurx AnF roro, vro6ur nporuoailpoBarb 6yayulee, To ecrb
Karerophq pasBVTtAA eoo6paxeuun, n orvtKtA tA tAHAyKqut4

Oguaxo ecnu cMorperb Ha npo6neuy nporHmrrpoBaHhn 6y4yu1ero c
uuxenepxoi ToqKn 3peHhs, To npr4xoAl4rxb K BbtBoAy, qro ecrl4 Ll4cro

eMnilpuqecKu cKoHqeHTpr4poBaTb H cl4cTeMaril3hpoBaTb 3HaHVF. vl

onbrr rpynn nro4eft, 3aHgTbrx o4noi cQepoti EeqrenbHocrt4, To B

pe3ynbrare noqBnnercr Hoeurri npogyrl np!4MeHeHue Koroporo, B Tofi

nnn woil o6nacrn npor3BoAcrBa, coBceM He rpyAHo cnporHo3l4po-

earu. lnn ororo HyxHo Jluurb o4creMHo l43yqarb re npoqeccbt,
Koropbre npot4cxoAqr B HayqHo-TexHuqecKoM coo6tLlecree, il cBoeB-

peMeHHo pearilpoBaTb Ha Bbr30Bbr BpeMeHr.

lnr corpygHraroe Qrpuur Mess-und Fordertecnik Gwinner
GmbH & Co. 6yayqee MbrcnilTbcs KaK coBoKynHocrb npoeKroB B

o6nacrn T3K aeponoproB il peanil3yeMbrx ceroAHn Ha 6ase cilcreMo-
rexHhKr4 (aHrn. Systems Engineering), KaK cilHTe3a HayKvt v npaKTuKt4

npil co3AaHhil cnoxHbtx rexHhqecKux cilcreM. Cncrevorexuura
gBflgercq BaXHbrM HanpaBfleHneM HayKV v rexHr,lKl4, oxBaTblBaoulue
npoeKThpoBaHhe, co3AaH'1e, ilcnblTaHne il SKcnflyaTaqhp cnoxHblx
cucreM TexHr4LtecKoro fi coql,lanbHo-TexHilLtecKoro xaparrepa. B

o6qev cnyvae, o4creMorexHhKa gBnterct nphKfl aAHbtM Bonfl ouleHH-

eM Teopnu cucreM. B ysxorr,r cMbrcne cnoBa, cucreMorexHt4Ka 3To

hHXeHepHaq Ancq!,1nfl ilHa, nocBFuleHHafl :

- flpoexrupoBaHun v BHegpeHuto ronflilBHbrx cr4creM aoponoproB
Ha 6age uHxeHepilu ct4creM;

- l-lpoerrupoBaHurc il BHeApeHxrc annaparHbrx cpeAcrB Bbtr{ilcru-
ren uuo fr TexH h Kl4 t4 l/ HTenneKTyan bH brx Bbtq t4 cn urenefr na pa M er-
poB noroKa (anrn. Flow Computer) KaK cpeAcrBa ynpaBneHhe

TexHonoruqecKnMV nvHVflMVi

- flpoerrrpoBaHilto u BHeApeHilo cncreMHoro 14 cereBoro nporpaM-
uuoro o6ecne,leuuR;

- Paspa6orue il BHeApeHilto nphKnaAHoro nporpaMMHoro o6ecne-
LIEHilg;

- Ornapxe, Hacrporire, onutrnoti gKcnnyaraqilq n nooranHoMy

BBeAeHilrc B AetCTBile MOAynbHblX CilCTeM il annaparHb{x
cpeAcrB BbtqilcnilTenbHoi TexHilKl4 Ha ocHoBe ilHTenfl eKTyanb-

Hbtx KoMnbrcTepH btx c14cTeM ;

- TexuuqecxoMy o6cnyxueaFrilto T3K il hx ,tH$opMaqiloHHb{r
cucTeM;

- Oprauuaaqhu 3aruhrbr uu$opuaqnu a rnSopuaqiloHHb.r
cilcTeMax oT HecaHKqhoH14poBaHHoro Aocryna.

Pr'rc. 1. CucreuorexHilqecKfie cilcreMHbre uo4ynu Quptvtut M+F e c6opo,ltlou -Em



ltl u $o p u aquon n uil c6opx ux

BaxgerZruei cocraBnroulei crctevotexHuKu FBflsercn
/HxeHep!4r nporpaMMHoro obecne.reHilq gnr TonnueoaanpaBoqHbrx
ioMnreKcoB (T3K) aeponoproB, Koropan B cBoro oqepeAb FBneerce
-!finoxeHileM cilcreMHoro noAXoAa K npoeKrupoBaHhrc, onepupoBa-
r,|fo t4 o6c.nyxilBaHr4to npofpaMMHoro o6ecne.{eHHs T3K, a rapxe
/acneAoBaHu|o 3Tilx noAXoAoB; To ecTb, npilfloxeHile AilcqhnflhHbl
,4io|(eHepilu K nporpaMMHoMy o6ecneqeHil lo.

llporpauvxan hHxeHepilq B npilnoxeHhnx Ars T3K ero
,rHTerpilpoBaHile nphHqhnoB MareMarhKr4, ru$opllarrrn I KoMnbrc-
-epHblx HayK c hHXeHepHbrMn peueHilqMr4, paspaborauustvu ua
lcHoBe MexaHhRu, ft44paBnvKu, gfl eKTpoTexHLrKl4 il SneKTpoHtlKl4.

l-lo tvrserrto cnequanilcroB $raprvur Mess-und Fordertecnik Gwinner
3mbH & Co., gucqnnnnHa nporpaMMHori nuxeuepuu BKJroqaercn B

rpyr BonpocoB KoMnbpruHra (aHrn. computing) r uoxer paccMarph-
3arbct KaK hHxeHepHag o6nacrs, ilMetou.lag 6onee tecnule cB93r4 c
SasoesrMu AtAct1,vnnvHaMt - 

KoMnbtorepHbrMil HayKaMil il MexaHu-
<or. Cpe4n Apyfrix hHxeHepHbrx AtlcqilnnilH oHa KaqecrBeHHo
sblAengeTcg HeMaTepilaflbHocTbrc nporpaMMHoro o6ecneqeuus tt

.lucxperuori nprpo4oil ero $ynrqnonhpoBaHue. lz1xave roeopn,
(oMnbrcTilHr ecTb Ar4cr_l!4nnhHa, ocHoBaHHag Ha chHTe3e MexaHilKl4,

uareMar!4Ke u nporpavvHori 14HXeHepilu il 3aHilMaercfl paspa6orrotZ
:fi cTeMHbrx MoAene14 il MeToAoB npoil3BoAcTBa BbrcoKoKaqecTBeHHo-
-€ n pof paM M Horo o6ecne.rexilq. KoM nurcrilF{roesr il nogxo4 pacnpoc-
rpaHeercn Ha Bce ypoBH14 pasenrnn T3K 

- 
or reopilr4 il nprHqHnoB Ao

peansHoi npaKruKr4 co3AaHilr cr4creM il o6opy4oeauun 4nn T3K u

rgorDaMMHoro o6ecne.lexilg anF Hero.

Tepuuu (14HXeHepuF nporpaMMHoro o6ecne.reHr4q) nonBiln-
ce BnepBbre e 1968 rogy Ha Mex<,qyuapognoi Kou$epeHqrn <l,4uxe-

rephr nporpaMvuoro o6ecneqeHVl.> t npe4Ha3Haqancs AnF Toro,
.+ro6sr cnpoeoqilpoBarb pa3MbluneHils orHocilTeflbHo reKyu.lero B To

3peMF (Kpl43r4ca nporpaMMHoro o6ecne.reFitlq). C groro MoMeHTa,

,lH)i{eHephg nporpaMMHoro o6ecne.reHilq npoAonxaeT pa3BuBaTbcq

<ar npo$eccun u o6nacru uccneAoeaFrilrZ, nocBsuleHHbtx co3AaHhrc
'rpofpaMMHoro o6ecneqeFrils noA HoBbre rexHonorilh, Koropbre HMeer

5onee gutcoroe KaqecrBo, 6onee 4ocrynubt, h Ha ceroAHg np/MeHh-
ribr AnF peuJeHilr npo6neu rexH14qecKoro nepeeoopyxeurr T3K.

Tax xax o6nacru Bce eqe orHocr,rrenbHo MonoAa no cpaBHe-
HHro co cBohMr4 6asoestvlt4 o6nacrgur ilHxeHeouh. Ha cerollHg Bce

eule BeAyrcc Ae6arut eoxpyr roro, Lrro npeAcraBnger co6ofr <rnxeue-
pHq nporpaMMHoro o6ecneqeuilq), l,'t yAoBflerBopqer nil oHo noHgrr4lo

t,rHXeHepilu. eror cnop pa3BuBaerce ecrecrBeHHbrM o6pa3oM,
HaqaBuJl4cb c nonbrroK paccMarpilBarb co3AaHhe nporpaMMHofo
c6ecne.reHrq rorbKo KaK nporpaMMr4poBaHre. Ha ceroAHfl, c roqKr4

3peHr4e hHXeHepoe $rapr,rrur Mess-und Fordertecnik Gwinner GmbH &
Co., repuuu <Paspa6orra nporpaMMHoro o6ecneqeHilq) paccMarpu-

tsaercs KaK 6onee uoulnaF KoHcrpyr{qhoHHo-evxaq MeroAonorrq
nporpaMMHoro o6ecneqeFtLlg B cpaBHeHilr c npoqeccoM HanvcaHVA

MauuHHoro KoAa npofpaMMilcTaMu.

Paspa6orra npofpaMMHoro o6ecneqeuug recHo cBq3aHa c
TaKilMU Ar4cqilnflilHaMU KaK: hH(pOpMarUKa, ynpaBneHile npoeKTaMil h

hHxeHepilg cr4creM. B caqsil c erilM, Bce 6onsuee auaveuue npuo6-
peraer $oprvr,rpoBaHile e crpyxrypax T3K genaprarvreHroe (orgenoe -
xoMy KaK upaer,rrcn) hu$opuaqnoHusrx Texuonorui'r (Vf, or aHrn.

lnformation Technology, lT). !enaprauexrur hn$opwaqiloHHbrx
Texnonorufi B crpyKrypax T3K asponoproB AonxHbr onrparbcq Ha

urporui Knacc Ar4cllilnnuH, orHocgulilxc9 K TexHonorilqM ynpaBne-
Hr49, l4HxeHepw n o6pa6otKh AaHHbrx, a raKxe xuMMoronorilrl
aBhaqiloHHbrx ronnhB, cMa30K u xu4rocrefr r eonpocoe o6ecneqeHhF
6egonactoctn nofleroB.

B nocnegnee BpeMt noA ilHQopMaqiloHHbrMH rexHoflorueMt4
qaue Bcero noHuMarcT KoMnbrcTeoHbte rexHonornu. rax rax lzlT nvetot
Eefl o c r4cnonb3oBaH ileM KoMnbrcTepoB, Bbtgilcfi ilTer]ei napa MerpoB

noroKa il nporpaMMHoro o6ecne.reHils Anr xpaHeHilq, npeo6pasoea-
Hils, 3aulLrrbr, o6pa6orxn, nepeAaqu il nonyqeHhq rn$opuaquu.
OgHaxo, corflacHo onpeAeneHilrc, npilHeroMy IOHECKO, ly'T ero
KOMnneKC B3aUMOCBff3aHHbtx HayqHbtX, TeXHOnOrULreCKilX, ilHXeHep-

Hbtx AilcqhnnilH, il3yqaoulLtx MeroAbt s$$exrnenofi opraHil3aqhtl
rpyga nrcgeri, 3aHerbrx o6pa6orrofi u xpaHeHileM ru$opvaqur,
Bblqilcfl ilTenbHyrc TexHuKy rl MeroAbr opraHil3awv v B3ailMoAetcTBilfl
c nlogbMl4 u npou3Bo4crBeuHsrvr o6opygoBaHileM, ilx npaKThLrecKile

npilnoxeHilg, a TapKe cBg3aHHbre co BceM 3Tl4M coqilanbHble,
oKoHoMilqecK[e il KynbrypHbre npo6neuur. Car'au Vlf rpe6yrcr cnox-
uofr no4roroerh cneLlilanHcroe, 6onuu!4x nepBoHaqaflbHbtx 3arpar u

xayxoeuxori TexH'rKr4. lzlx eee4eune AonxHo HaqilHarbcr c co3AaHiln

MareMaril\recKoro o6ecne.leuun u $oprvrupoeauun unQopuaqhoHHbtx
nororoe T3K aeponoproB.

K ocHoeFrurv 3aAavaM coBpeMeHHbrx AenapraMeHToB t/T T3K
asponopToB cneAyeT oTHecTil :

- $opvupoeaHile hcxogHora nH$opuaqu!4 or Bbrqilcnureflei
napaMerpoB norora MFX-4;

- $opunpoeaxne un$optrraqt4oHHbrx noroKoe T3K r rxnoxanbHbtx

BbrrrilcnurenbHbrx cereri Ha 6a3e craHAaprHbrx nporoKonoB nepeAaqil
ganusrx CAN-Open, TCP\lP, Ethernet;

- KoMnbrcTepHan o6pa6orra nu$opnaaquu no 3aAaHHbrM anropttr-
MaN4 e ACV Tfl COTAS u ee xoaHeHue:

- ilHrerpallhs ACY Tfl COTAS c aeponoproBbtutt ERP-cucrevavu
(aHrn. Enterprise Resource Planning System - 

Crcteva nnaun-
poBaHile pecypcoB npegnpranrrn) - crcreuofrAODB (aurn. Airport
Operational Database);

- ,iHrerpaqils ACV Tfl COTAS c 6yxranrepcKrlu cucrenauu 1C

unu SAP n 6unflilHroBblM14 ct4creMaMil;

- nepeAaqa cqeroB aBHaKoMnaHilFM 3a 3anpaBKy Bo3AytxHblx

cy4oa na nrc6ure paccroeHl4e B orpaHhqeHHoe BpeMF.

B urpoxou noHuMaHhil lzlT oxearsreaor ece o6nacril nonyqe-
Hhe, nepegaqu, xpaHeHuc, Bocnpilel4e u nepepa6orxu uH$opvaqnu,
a He ronbKo KoMnbrcTepHbte rexHofloruil. f-lpu erou lzlT, t/ AoeonuHo
Lracro, accoll414pyror rMeHHo c KoMnbrcTepHblMil TexHoflorugM14, 14 3To

He cnyvafiHo, TaK KaK nosBfleHile KoMnbnrepoB BbrBeflo lzlT Ha Hoeutlz

ypoBeHb. Kar ror4a-ro rerieBilAeHue, a eqd paHee neqarHoe Aeno.
flpu erou ocnoeofi hT sengrcrcg TexHonoriltMil nonyqeHut, o6pa6or-
Kh, xpaHeHilr vt Bocnpuarve ru$opruaqnr.

B csqgil c or!4M, rxhpoKoe 3HaqeHr4e npno6peraer co3AaHile

rax$opr,irarlraouHbrx cilcTeM T3K, xoropure npegcraenrrcr co6ofr

coBoKynHocTb TexHilqecKoro, nporpaMMHofo 14 opraHu3aqiloHHoro
obecne.reHrls, a raKxe nepcoHana, il npeAHa3HaLteHbl Anq cBoeBpe-

MeHHoro o6ecneqeFrLls pyKoBoArulero cocraBa ua4nexauletl rHQop-
Maqilefi. OeAepansuutfr gaxoFr Poccuficxofi Oe4epaqru ot 27 wnns
2006 r. N 149-03 <06 raHQopt'raqnu, uu$opvaqiloHHbtxrexHonorhex
il o 3aulilre uHSopvaqnu> Aa6r cneAyrculee onpeAeneHile: (hHQop-

MaqiloHHae chcreMa - 
coBoKynHocrb coAepxalqeilcs e 6asax

AaHHbrx rn$oplraqrara h o6ecne.rilearcqux ee o6pa6orKy c noMoulbto
nH$optuaqronHbtx rexHonorui il TexHil.tecKux cpe4crB).

Coepe[reFrFr ure hC Ae-Sarro HeM brcfl l4Mbr 6eg ilcnonugoaa-

tus 6as AaHHbrx r CYE!, nooroMy repM!4H (ilH$opMaqiloHHan

cilcTeMa) Ha npaKThKe cnilBaeTc9 no cMblcny c repMtlHoM (cl4creMa

6aaAauuurx>.
Knaccu$uqrpyn uu$opuaquoHHbre cilcreMbr no apxilreKrype,

ilx B nepByro oqepe4b ornilqator no creneHil pacnpegenduHocril KaK:

- HacroflbHbre (desktop), uflil noKanbHbre lzlC, e Koropbtx Bce

KoMnoHeHrbr (58, CyE!, KnileHrcKile npunoxeHrn) pa6orarcr Ha

oEHOM KOMnblOTepe;

- pacnpegen6nnure (distributed) t4C, rge KoMnoHeHrbt pacnpe4ene-

Hbt no floKaflbHbrM BbrqrcnhreflFM noroKa MFX-4 u pa6oLtrlMtl

cTaHuL|gMt4.

f'l pe4craeureneM annaparHoro il n porpaMMuoro o6ecne,le-
HVe MA pacnpeAeneHHurx 1,4 u$opuaqiloHH brx Crcrev ronfl ilBo3an-
paBoLrHbrx KoMnreKcoB tBflgerct BbrqhcrilTenb napaMerpoB noToKa

(arrn. Flow Computer) MFX-4.
O6rerrileFro, Kofi 14qecrBeHHo h3MepHTb HayvHo-texuuqecrui

nporpecc BecbMa cnoxHo. OAsaro e uuSopvaquoHHbtx rexHonorilex,
MephnoM nporpecca Morfr cnyxurb cKopocrn pa6orut M14KponpoLiec-

copoe. Ogr,rlr r43 ocHoBarenelZ SHpMbr Intel l-opgon Myp (Gordon E.

Moore), ocHoBbrBagcb Ha oMnilpilqecKrx AaHHbrx, BbtcKa3an npeAno-

noxeHile, qro qilcno rpaH3rcropoB Ha Kpucraflne 6y4er y4eauaarucn

Ka4ble 24 vtece1a. flpegcraene e enge rpaQuxa pocr npoil3BoAl4-

TerbHocl4 3anoMilHarculrx MuKpocxeM, ou o6uapyxun oKcnoHeHqu-

anbHyro 3aKoHoMepHocrb: HoBbre Mo4enh MilKpocxeM paapa6arutea-

nucb cnycrr 6onee rnu MeHee oAilHaKoBbre nepiloAbt (18-24 uec.)
nocne nonBneHiln hx npeAUecrBeHHhKoB, a dvrocru ilx npil SToM

Bo3pacrana rai4qutt7 pa3 npilMepHo egeoe. Ecnu raKae reHAeHquq

npoAonxurcn, 3aKnrcvun Myp, ro Mou.lHocrb BbrlthcnhrenbHbtx
ycrporlcre ercnoHeHqilanbHo Boapacrdr na npornxeHilil orHocnrerb-
Ho KoporKoro npoMexyrKa BpeMeHh. 3ro npegnonoxeHhe nonyqnno
Ha3BaHile (3aKoH Mypa>. 
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Cornacuo 3arouy Mypa, KoMnborepHafl MhKpoMtlHrlarrcpil-

3aqht Ans qenet aeroMaru3aqril npovl3BoAcrBa, 6yger paeenearucn

ycKopeHHbrM14 reMnaMil. 5y4yr paserearbce MHorotAepHble

n p o q e c c o p br 1,1 M yrl bT il n p o q e c c o p H bl e c u cT e M bl .

M r xponauH narn phgaqvl l/HTerpanbHblx cxeM no3Bonufl a co3Aarb n

ocBo14Tb npoMbltulieHHocTbto 14HTenreKTyanbHblx AaTqilKoB

AaBrteHVA, KOTOpble npilMeHgrcTCs B TeXHOnOrilqeCrux CuCreVaX T3K

aeponoproe BuyKoBo u !oMoAe,qoBo.
fl pr,rH qun pefi crarn tlHTefl neKTyafl bHblx Aarq ilKoB EaBreH ile

nocrooeH Ha cnoco6uocr14 KpeMHeBoh nracrilHbl, l\AeHffTb

snerrpnvecxufr noreHqhan B 3aBilchMocrl,1 or BenilqilHbl l/3MeHeHilt

eoagericreyoulero Ha Hee AaBneHhfl. B o'leHs ynpouleHHoM BtlAe

pa6ory npu6opa MoxHo onucarb raK: ceHcop Ha ocHoBe

MoHoKp14crartnilqecKoro KpeMHileBoro sneMeHTa npeo6pasyer

AaBneHne B ofleKTpl4Llecxtt'h curuan, Koropbll,l yctAnvlaerca tA

nepeAaerce B M14KponpoL{eccop. ycraHoBneuusttZ s cauotvt npu6ope, a

He B qeHTpanbHoM KoHTponrepe ranr,r ACY Tfl, rax B KnaccrlLlecKhx

cxeMax. lzlueHlo noSToMy oHl4 u Ha3blBarcTct (t'lHTefifleKTyaflbHble

Aarq14Kr4 EaBneHt'l9). Vcrporicreou o6ecne'ieHht 14HTenfleKTa

gBfl terce M r4Kpon poqeccop, Koropbl t n poil3BoAl4r MareMarilqecKyto

o6pa6oruy r,rH$opvaqru HenocpeAcrBeHHo B npoqecce il3MepeHhq

laBfleHuF, a TaKXe aKTUBHO ynpaBlFer npoqeccoM l43MepeHil9'

O6pa6orxa AaHHbtx B caMoM npn6ope ocHoBHoe orfl14riile

ilHTenneKTyanbHbrx AaTqI4KOB OT Apyrl,lx npil6opoB Ang h3MepeHil9

AaBfleHilg.
Ha eutxoge uurenrleKTyanbHoro EarHilKa AaBrleHhn BblAaercF

aHanoro gutti sneffi pLt.lecxr4il r,rnra qu$poeofi cvllan, coBMecrtl M bl t c
nporoKoflaMh HART (nan6onee pacnpocrpauenHuttl), Modbus,

FieldBus il EpyrilMh. flt 6o estxoAHoi curuan voxer 6uttu KaK aHano-

roBbrM, TaK r qu$poeutu. l4nrennexryanbHble Aarlll4Krl AaBneHrt
uoryr 6stru 3anpofpaMMilpoBaHbl B 3aBilcl4Mocrl4 or rpe6oaauui
xolxperHoro T3K asponopra c yqeroM efo El'lHaMuKl4 Hanu'lile

MhKponpoqeccopa n03Bofl9er He TonbKo noBblcl4Tb ro9HocTb 143Mepe-

Hr,rri, Ho h gHa,rilrenbHo pacuttpraru Synrqru npr,r6opa. Taxue Earvurn

AaBneHilg rvroryr o6pa6aTblBaTb / xpaHhTb B naMgTl4 6OnSUtne

MaccrlBbr uusopr,rraqur, pa6oraru B aBToHOMHOM pexilMe 3HaLlhTenb-

Hsrfr nepuop BpeMeHh, (Ao Hecxonuxux uecnqee), npoBoAl4Tb caMoc-

ToFTeflbHyto AilarHocrt/Ky pa6orst ceHcopa il caMocroFTenbHo

KOppeKTtlpoBaTb Bo3HtlKaloul14e norpeuHocTl4.

l4urennerryanbH ble Aarq ilKtl AaBneH iln voryr 6utru Hagene-

Hur $yHrqnei cavoo6yueunn c SneMeHTaMu hcKyccrBeHHoro hHTen-

nexra. B H!4x 3anoxeHa Bo3MoxHocrb pacuupeHHoi KoMMyraqilu

(nepe4avu gaHHutx), MHoroKparHoro il3MepeHile napaverpoe. flo
cyrh oro Ml,rKpoKoMnblorep HanpqNryto coeAilHeHHblt c ceHcopoM.

lzlcnonu3oeaHt!e uHTenfleKTyaflbHblx EarqilKoB AaBneHht

MoxHo oxapaKrepil3oBarb tar: <<l-la3a u yLura T3K>. OHU uavepnrcr

ug6sttoquoe aaBneHhe, a6conorHoe 4aBfl eHile, pa3Hocru gaaneHui,

fl4ApocrarhLrecKoe AaBneHile (ypoeeHu) TonnuBa, cneqfianbHblx

TexHofloruqecKnx xu4xocreti, cxaroro Bo3Ayxa, tanh xe Apyrol4

cpeAbr.

lanuHetZruas cryneHb 3Bonrcuilh KoMnbprepHol4 TexHilKl4

Moxer npfiBecru K pa3BilTLlto l4cKyccrBeHHblx Hel4poHHblx cerei
B3aMeH HbrHe cyulecrBytoulilx noKanbHblx pacnpeAeneHHblx ceret
ynpaBneHile.

Teneps Aaeaire HeMHoro 3arrqHeM e 6ygyu1ee, ilcnoflb3yt

3aKoHoMepHocrn qenfi Maproea. Llens Mapxoea oro nocneAoBarenb-

Hocrs cnyvaiHbtx co6blrt4fr c KoHeqHblM ilnu c'lernstlvl tlucnoM

14cxoAoB, xapaKTepil3ytoulaFct reM cBolZcrBoM, Llro, roBopc Hecrporo'

npu Sr,rxcrapoaaHHoM Hacroeulerv - 6ygyu1ee He3aBilcl4Mo or npoulflo-

ro. Ho Hocl4T orneLtaroK npouJnoro. VlcxoAF 143 3Toro, AenaeM onpeAe-

neHile, qro lzlcxyccreenHute HeilpoHHble cern (l'4HC) npeAcraBnflrcr

co6ofi vareuarhLtecKue MoAenh, a raKxe ux nporpaMMHble untl

annapaTHble peanh3aqilil, nocrpoeHHble no npilHqilny opfaHV3a\tAV tA

$yurqraoHrapoeaHuq 6honoruvecrux uetipouuutx cerei - 
ceret

HeDBHbrx KneroK xt4Boro opfaHil3Ma. 3ro noHqrue Bo3HilKno nph

r43yqeHilil npolieccoB, npoTeKarculux B Mo3re' il npil nonblTKe cMOAe-

flilpoBarb gru npoqeccbl. flepeora taxot7 nonutrrofi 6utnu HetZpoHuule

ceru Maxranoxa n flurrca. Bnocnegcrauu, nocne paspa6orxn

anlopl,lTMoB o6yveuur, nonyLlaeMble MoAen14 craflh ilcnoflb3oBarb B

npaKTuqecKtlx qengx: B 3aEaLlax nporHo3t4poBaHut' pacno3HaBaHrfl

o6paaoe, B 3a4aLlax ynpaBneHhe 14 Ap.

-+

-+

Pr,rc 4. Cxerva npocrot,l uellpottttot,l ceru. 3en6lutu o6oglaqeggt BXoAHble

lzlHC npeAcraengrcr co6otl cllcreMy coe4uHeuustx 14 B3ailMo-

gericreyroulrax rr,rexgy co6ora npocrblx npoqeccopoB (ucryccraeHHstx

HeripoHoe). Tarue npoqeccopst o6utvuo 4oBorlbHo npocrbl, oco6euHo

B CpaBHeHt4h c npoqeCCOpaMil, ilCnOnb3yeMblMl'l B nepCOHanbHblx

KoMnbrcrepax. Kaxgurri npoqeccop noAo6Hoil ceru hMeer Aeno

TOJ]bKO C ChrHarlaMil, KoTOpble oH nepiloAl4qecKu noflyqaeT, vcvfHana-

Mr4, Koropbre oH nephoAt4qecKh nocblnaer EpyruM npoqeccopav. l'4

TeM He MeHee, 6y4yvra coegraueHHstvr B AocTarovHo 6onuruyrc ceru c

ynpaBnteMbtM eearuogefi creueM, TaKile noKarbHo npocrble npoqec-

coobr BMecre cnoco6Hut BbtnonHqrb AoBonbHo cnoxHble 3aEaLlil.

lzl aeropsr nonaralol qro yxe coBceM HeEaneKo ro Bperr'rq, rorAa tlHC

noeBercq e T3K aeponoproB, a 3a HuMl/ nocne4yer Ero Benilqecteo

lzlcxyccreeHuuri lz'lurennerr, sneMeHrbl Koroporo yxe npilcyrcrByror B

T3K aeoonooros.

Ta6nra r{a ncnon b3yeMofr texH h'lecKoi AoKyMeHTaqr h

$rapr'aui Mess-und-Fiirdertecnik Gwinner GmbH & Co.

3IIe[4eHTbl, - BblxoaH0rl 9ne[4eHT

0570 - MFX_4 Controller, Pyxoeo4creo

norlb30BaTe|fl

0601 - MFX_4 Terminal, PYroeogcreo

noflb30BarelF

0607 - MFX_4 EDI lzlHrepQettc conpqxeHufl

Ethernet, Pyxoao4creo nofl b30Barene

0531 - MFX_4 SDI l,4Hrep$eic nocneAoBa-

TenbHbrx conpnxenutZ, Pyroeogcreo nonb3o-

BaTeut

0428 - UPC_ Pa6ora c 6asoi AaFlFlutx 14

KonSr,rrypaLlur, Pyxoaogcreo nonb3oBarent

0374 - Butqracnr,rrenu MFX-100 Flow

computer, Sporurcpa

0369 - Bsrqucnr,rrenu MFX-90 Flow

computer, SpouJrcpa
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M OIEI b ilAHE\AHOT/ PE rP EC CtAtA n P il n POB E EEHTAIA

YL{ ETH bX ON EPAUI/ IA C H EOTEN POIYKTAM l/

Ha roqHocru onpeAeneHile vaccut ueSrenpo4yrroe (Hf1) e

:e3epByapax B peanbHbrx ycnoBilFx xogsricrsoeaHhn ueSre6as u

A3C enHrtor cnegyrculre $arropur.
Bo-nepaurx, BbtcoKorovHble pe3ynbrarbr r43MepeHilt, nony-

-eHHbre c AarL{uKo-npeo6pasyrcu1efi annaparypbr, rapaHrupoBaHHo

-e o6ecnequearcT BbtcoKoro\.tHuli peaynurar BbrqilcfleHilg vaccst Hfl
3 c€epByape, TaK KaK He npilHhMaerct Bo BHuMaHue cta6unuuocrs
TagyrpoBoLrHbrx xapaKrepilcTrlK caMoro pe3epByapa xax cpe-4craa
,'3r,repeHhs B 3aBilcr4Mocfl4 or Bo3AetcrBl4t Ha Hefo reMneparypbl
:<ppxarcqeil cpe4br, BenuquHbr cHexHoro noKpoBa Ha Kpbrue,

-,ioHeHHF CTeHOK pe3epByapa or pxaBneHil9, BeflilqHHbl HanonHeHilg

,, r.n. Kpot'le roro, MareMarilqecKag Mo4enb norpeuHocrr4 BbtLl,,rcne-

-rie Maccbr Hfl, xpauuuure B pe3epByape, no IOCT P8.595-2004
-paKTh9ecKil He yLr4TbrBaer Bll4sHile natorux gecra6ilnh3ilpytoull4x
oaKropoB Ha Befl ilLr,4Hy norpeuHocrrl rpaAyilpoBaqHbrx xapaKrepilc-
-rK. Bo-BTopbrx, TaKile napaMerpbr, KaK reMneparypa il nnorHocrb
''J[]. sengorcq HacronbKo neDeMeHHbtMl4 BenuqilHaMh no Bbtcore tl

,.sleHhlo pe3epByapa, Lrro Aaxe ilx BblcoKoToqHoe il3MepeHile oqeHb

-3CTO H€ OTpaxaer rX CpeAHeCTarilCTilqeCKOrO 3HaqeHil9 nO BCeMy

r5reuy Hf1, raxogruluxce B pe3epByape, qro B cBoro ovepegb,
3crecrBeHHo, npuBoEr4T x 6onsuorl nof peuHocrt4 BbrLl4cfleHilF
r..accsr. ly' B Tperbhx, npil pacLrere vaccur Hfl BaxHyro ponb ilfpaer
-DaBHrbHOCTb yCTaHOBKI4, paCnOtOXeHLl9 AaTqilKOB Ha pe3epByape.
-aK. HanpHMep, 6rrsxoe pacnonoxeHtle AarqhKoB nnorHocrt4,
-eMnepaTypbr, AaBneHhe K cTeHKaM vn1 AHVUJy peaepayapa o6nsa-
-enbHo nprBo4ur x 6onsrurv pacxox(AeH/tM r',rexgy t.raccota, Bbrqhc-

--seuofr Ha ocHoBe pe3ynbraroB h3MepeHr4r, r Sarrrtecxoi t'raccoi,
r.caHHMot B pe3epByape.

flpe4naraercn nphMeHflTb cne4yrculhri Mero4 noBbtueHile
-ai.{Hocl4 BbrqilcneHhq xpaurvofr t'raccut Hfl Ha ocHoBe Koppen9qil-
:rHOi CBq3il Mexqy pe3ynbraraMu h3MepeHl|/'i.nptA ornycKe He(pTen-

3o.tyfia qepe3 aBToMaril3t4poBaHHbrt croFK HarilBa ronrilBa no

'.,arce (ACH) ra $axruvecxnvu il3MepeHrqMil ypoBHfl 14 nnoruocru Hfl
3:aMoM pe3epByape.

Kar rggectHo, norpeuHocrb r/3MepeHilq ornycKaeMoi Ao3bl
*il norpe6nrenrc qepe3 vaccoeurt pacxoAoMep He npeBbruaer d: +
t.i,:5o;. a nph ilcnoflb3oBaunr o6reuuoro cqerqt4Ka 14 pyLrHoro r43Mepe-

-re nnorHocl4 - BenilLtlHbl a = + 0,3...0,4%. B yene yvera ACH
:.opMrpyerce pe3ynbrar revepeuurl Ene roBapHo-rpaucnoprnofr
*a<ra4Hofr, roropurfi ganee nepeAaercq e byxranrepnrc H hMeHHo Ha

3,:-ioBe 3rilx usvepeuui Qopvnpyercn 3a oTqeTHbrri nepuoA raK

-a3HBaeMbte (KHr'txHbte ocrarKil). flo orHoueHrrc K (KHt4xHbtM

l :-arKa M ) on pe4ennercn Ben ilLt h Ha gtm6anauca M exqy ( KH UxH bt M tl

:,:rarKaMu) n Sarruvecruuil r43MepeHr4FM14 B pe3epByape. flocxonu-
{-" -rBa /3MepeHun opuoit n rori xe Benilql4Hbr vaccsr Hll (npoLue4ueta

-eces ACH u oro6paHHorZ il3 pe3epByapa) xoppenupoeaHHbr Me4qy
:,c6oi, ro, oLreBhAHo, Bo3HilKaer Bo3MoxHocrb yMeHbur,rrb norpeu-
-Jcrb BbrqrcneHug Maccbr Hfl, ornycxaeuofi us pesepeyapa,3a cLrer

ee roqHoro u3MepeHue y3noM y.rera ACH r,r ogHoepeMeHHo c 3aAaH-

-c; BeposrHocrbro !4 norpeuHocrbro onpeAenurb BenhqilHy Maccbl

-l''l. ocraeLUetZcF B pe3epByape.

l43BecrHo, qro reopils Koppennqilh orHoq4rce K peuJeH!4ro

:a:a,rr obocFtoBaHHoro nporHo3a, T.e. K yKa3aHhto npeAefloB, B

rcropbrx c HanepeA gaAausorl HaAexHocrbro 6y4er co4epxarucn
,,rTepecyrculag Hac BeflilLrl4Ha, ecnil Apyrile cBff3aHHbte c Hei Benh-

:,,r H bt nonyLtarcT onpeAefl eHHbte 3HaLteHufl .

Havanun sre ycnoBile nocraBneuuori sagavu SopMyn ilpytorca
:-reayrculttw o6pagolvl.

flpegnonoxrv, Lrro Macca neQrenpogyrra f, xpaHhMbtx B

3$epByape, 3aBucr4r B cpeAHeM (6es yvera cnyvarinori norpeuHocrh
/3MepeHile vaccsr Hfl c noMorl1bro y3na yvera ACH r sa$rxcnpoeaH-
.on e 6yxranrepcKux AoKyMeHrax) nuuefruo or apryMeHra x. Mare-
r.rarngecKh oro o3HaLtael Lrro Ans MareMaruqecKoro oxr4AaHilF ynph

.laHHoM 3HaLreHilr XhMeeM ypaBHeHue perpeccnouuori npnvoti
M(Y/x|=aaPt, Q)

r,fe.r- HeKag Macca Au3enbHoro ronnilBa, oKrnupyelloro e 6eH30Bo3;

-r'- HeKar Macca Ah3eflbHoro ronnilBa, 0ro6paHHan ue pe3epByapa.

HaLua sagava Ha ocHoBe roqHsrx r,lsr'lepeunri oKilnilpyeMbrx Macc ACH
ycraHoBr4Tb Hau6onee 6nilsroe cooTBeTcrBile r'irexgy srrnn pyeuoil
u accoit m, o6ue vou v u nnorHocrbto p x : f (v, p) n t'taccoi,t m 1, o6te

MoM v1 il nnorHocrbro pl,sa1vpaeuoil rs pesepayapa. TaKXe 3aAaqa

3aKfiHCLraercff B TOM, qro KOrAa no 6yxranrepcxtttvt EoKyMeHTaM BCe

TOnrhBo Aonxuo 6urrg peanh3oBaHo H3 p€epByapa hnil qacrb ero, B

pe3epByape $arruvecxan Macca ronnhBa AonxHa coorBercrBoBaTb
6yxranrepcxurvr KHl4xHbrM ocrarKaM. B uAeanuuol cnyLtae rorAa
ypaBHeHue (1) ponxao ilMerb BrlA M(Y/x): p x, re. a -AoflxHa paB-

Hersca 0, a f =1, u npeMae perpecctll4 EonxHa K repMuHanbHoMy

MoMeHry npotrh qepe3 Hagaro KoopA/Har.

flporpavva no ornycKaeMblM Ao3aM x crpot4r ypaBHeHhe

perpecclrn u c ra44oti sanpaarofr 6eHeoeosa npoh3Bogt4r npofHo3

BblnonHeHr'fs ycnoeun:' a:0,f = l.
B crany eosgefrcrBhr HeyqreHrutx cnyvafiustx $arropoa h nphqhH Ha

rpaAyhpoBoqHyto xapaKreprcTrlKy pe3epByapa n r3MepeeMyrc

cpe4Hecrarilcn4qecKyto nnorHocrb p or4enuHste ua6nrcgeHrr y
6y4yr e 6onsuei unn veusuretZ Mepe orKnoHlrbcs or SyHKql,lt4
perpeccu14 . B erov cnyqae ypaBHeHile B3arMocBq3il AByx nepel4eH-

Hblx npeAcTaBilM B Br/Ae:

Y:f(x)+e,
rAe s - cny.iatHaq nepeMeHHar, xapaKrepu3yloqa9 oTMoHeHHe or

$yHrqr r perpeccwl f(x).
O4uaxo, vro6ur pearnsoBarb Bbrue onhcaHHyto MareMarhqecKyto

MoAenb xeobxoAn vo Bbr nor'r Ht4Tb creAytoultae nocrynarbt perpilccl4-

oHHOTO aHaIlH3a:
1. Bosr'ryuleHre a; (lrnu 3aBhcrMat nepeMeHHaF y) ecru

BenrqHHa cnyvaraHar. a o6rncHnoulat nepeMeHHag.r; - B€flt49t4Hd He

cnyrarauan (uacca ronnraa, oKhn!4pyeMoro B loKoMorl4B $ttxcrpyer-
cr s TTH 6es norpeurrocrn, re. sro a6conrcTHaF ucrrHa).

2. MareuarnqecKoe oxhAaHile Bo3Mlu-loH!1e e; paBHo Hyrtto:

M(e) : 0.

3. lncnepcun Bo3MluleHilg e; nocronHHaAne nrc6oro i:
D (eil:o2

vnu D(y) : 62 - ycnoB4e paBHor43MeHqilBocrn Bo3Myr4eHVe (3aBvcv-

vori nepeveHuorl).
4. Bosrvyuleur,re eivt q (nnv nepeMeHHbreJr;u y) ue Koppenhpo-

BAHHbI.

M(t;:tl:0 (i'rj)
5. Boeuyulexr,re ej (vnv 3aBVcvMaA nepeMeHHaq y) ecrs

HOpManbHo pacnpeAeneHHag cny9'atAHafl BenilLlilHa.

V13 nstu Bbrue nepeqilcneHHbrx ycnoenfi gau6onee xecrKt4M

FBnnercc ycnoBile noA HoMepoM 3. O4uaro gro xecrKoe ycfioBile

BbtnonHteTcg B ct4creMe KoMMepqecKoro yLlera HeQTenpoAyKToB

Vlzlfl-9602 sa cqer 3anareHroBauHori roHcrpyKqhil ypoBHeMepa.

Kaxgsrri Merp ypoBHeMepa pae6ur ra 8 no4grana3oHoB, Ka4qbttZ il3

Koropbrx oKaHLr Baercq granoguoti xouqeeoi Mepo14 c norpeLUHocrblo

cpa6arureauur d=+45MN4 (ctu.prc.1 ).

H3MEPhTENbHA'
N'IACT14HA

ul
E

i-nIl'li ]4i iiiL:il'l
i-li:.il,l l.f1i.

TEHEPATOPHAq
NNACT}tHAEII

s=
+6
=<
<=
F=ot

i-0
E5
s5
L<<E
3tr

t
:z
f}

I
*
'fi

,
&
t"

f
:A

?:

a

#

Prc,1



Itl n$ opu atluouua ri c6 opu ux

l-eueparopuure gneKTpoAbr 4nrnoti 1 25tvttr,t gutnonHercrcg

nyreu Qoronurorpa$nu ua SonsrupoeaHHoM rereHaKce c norpeu-
HOCTbtO CBOI4X pa3MepOB B HeCKOUbKO MhKpOH.

Taxrv o^6pasorit Becb 12M Er4ana3oH l,l3MepeHile B pe3epBya-

pe PBC- 1000rvrr nonyLraercq pas6ur ua 96 noAAilanagoHoB, KaxAbti
!43 Koropbrx oKaHqr4Baercr granoHuofr KoHqeBofi vepoti. ,Qucnepcnrc
d il3MepeHils Maccbr y e ra4qofr raxoti o6uevuotZ sqeire npaKrrqec-
Kr4 MoxHo cqilTars nocrognnofi or ornycraeuotl x.

To ecru nporpaMMa Quxcupyer npoxoxqeHilfl ypoBHe qepe3

oAHy KOHqeBy0 Mepy, 3areM qepe3 BTopyto t4 cpaBHhBaeT c pe3ynbTa-

ravr (o6rev, nnorHocrb, rvracca), noflyqeHHbtx c y3na yLtera ACH. B
ilAeafle Bce il3MepreMbre napaMerpbr (He 6ygu ouu6ox B rpaAyhpoB-
Ke, il3MepeHilex p) gonxuut 6stnn 6ut coBnaAarb. Pacxox<,4euue

N4eMy p$yrrbraraMr4 il3Mepennil ua ACH n no p$epByapy Ane
PBC-1000 npu oKunilpoBre 12500n He AonxHbt npeBbtularb no

o6reuy aenuvu ubt LV 0,8o/o, no nnorHocril 4p 0,1 %, no rvacce Lm 1ok.

f1pr,r ornycrce 50000n pacxoxAeHue vexqqy ACH n pe3ynbraraMtl

ravepeHui no pe3epByapy AonxHbt obecneqileatu cxoAltMocrb

pe3ynbraroB He xyxe o= + 0,2oh no Macce.

Tarr,rv o6pasoM npoh3BeAe 3anpaBKy 3x - 4x 6eHsoeogos

nporpaMMa paccqilTbrBaer xo1nvHvtv perpecchl4. B gaeilcLltvocril or
nporuoea (xoropsrrZ npu rax,qoi nocnegyoulelZ 3KilnhpoBKl4 yroqHeer-

cr) eHocurcr KoppeKrhpoBKa (e npe4enax + 0,5% o6st,lFlo no nnor-

uocru), vro6ur K repMr4HanbHoMy MoMeHry (peaepeyap nycr) x u y

6urnu paeuut Hynp. T.e. B ToBapHo-Tpancnopruoti narnaAHotZ 6yger
aBToMarilqecKil pacneqarblBarbcg nnoTHocTb ronnilBa no oTHoue-

nurc r uH$optr,tauvvt c nnorHoMepa or 0 4o +0,5% 6onuue rnu
MEHbUE.

Buecte c reu MHoroKparHo ButvepeuuuttZ o6teM B pe3epByape

Me)t(qy KOHqeBbrMh orafl oHHblMh MepaMil no3BonteT KoHTpofl t4poBarb

n cra6unuHocrb MerpoflorilqecKilx xapaKTepilcrl4K no obleuy r
caMoro ACHa. Tax nanpruep, ecnil pa3Hhqa no Mepe ornycKa

ue$renpoAyxroB Mex(Ay pe3yflbraraMil r,rsrvrepenui ysna yvera ACH u

obrevavu Melqqy granoHHbtMt4 KoHqeBbtMil MepaMu nocronHHo

yBefl HqilBaeTcg, npeBblua9 ycTaHoBneHHble npeAefl bl norpeuHocT14,

ro ACH nu6o nepenueael nn6o HeAonuBaer HeSTenpoAyKT npil ero

oTnvcKe.

Taxuu o6paaoM, aBroMaru3t4poBaHHbte cpegcrBa u3Mepe-

HUt, Ha TOnflilBHOM CKflaAe OXBaqeHHble CKBO3HblM14 KOppefi9qtloHHbl-

Mil CBn3gMtl nO3BOn9er nOCTO9HHO KOHTpOnilpoBarb cooTBeTcrBylo-

ul!4e MeTpoflorilqecKile xapaKTepilcTtlKrl cpeAcTB 143MepeHil9,

rpaAylrpoBoLrHbre xapaKrepucr14Kil pe3epByapoB, npoBoAvtrE A3

eAilHoro qeHrpa r4HBeHrapil3aqilp nrc6oti ue$re6asat, a rapKe B

npeEenax rocl4poBaHHoro ilHTepBara Heon peAeneHHocrtl KoM neH-

crpoBaTb Bo3MoxHble HeAonocraBKil TonnilBa npil ero npheMe.

| //'



Tuuupxeee
P.r.,
Haqanuurr
HL1C OAO
(HrlAT)

A.T.H.,
npoQeccop

Mnxexxoe
A.A.,
Ha,ransHHx

H'1II OAO
(HtlAT)
K.T.H.

TpyLuun O.14.

hHXeHep-

TexHonor

OAO (HL4AT),

acnilpaHT

14 n$opu a4u on n a r u c6o pu u x

Opaxxoe G.B.
ilHXeHep-

rexHoflor oAo
(HtlAT),
acnilpaHT

MATEMATI/LI ECKAfi MOEEN b il3M EH EH IAF YPOBHfi L{ I/CTOTbI
PASOI] UX \<IAIKOCTE 1/ N P1/4 3AN PAB KE 5O PTOB b IX C t/ CTE M IIA

au6onsuue cnoxHocnr o6ecne.reHul r.l4crorbr 6oproesrx
cilcTeM cBr3aHbt c aanpaBKot4 TonuilBHbtx cl4cTeM, LtTo cBr3aHo
He ronbKo c BbtcoKuMt4 tDe6oeaHilqMil no qilcrore, Ho h c

Lf ncneuHure peueHilr MoAen L't n peAcraBreH bl ta puc. 2

6oluruuvu o6levauu ronnilBa, a raKxe c HarilqileM HecnhBaeMoro
ocrarKa ronflilBa e 6arax flA c sarpe3HeHHocrbro Ao '1 5-1 7-ro KnaccoB
nofOCf 17216.

Tar xar pa6ovr,tti ypoBeHb qilcrorbt aBraronnvBa, B LracrHoc-

TH, onpeAen;ercn s$$errov nepeMeLxhBaHhr ocrarovHoTo ronnilBa
c BHoBb 3anpaBfleHHbtM, ro rpe6oeauilF K qr4crore npil 3anpaBKe
aBilaronnuBoM oco6eHHo eurcona, go 1 ,7 rln (6-rZ rnacc).

Ha puc. 1. npusegeHa rilnoBag cxeva $unsrpaq:r'VaBnaron-
nr4Ba Ha cKnagax l-CM sa flilCax saeogoB-il3roroBilTeneri IIA il e

asponopTax rpaxqaHcKot4 aBilaqil il.
Maccavexnpnueceiaa$nnurpoM M = M,r- M, qBnnerct

pasHuqerZ ve>44y rrraccori sarprsHeHufi, nocrynarcLil,rx nb Sunsrp r,rs

pa3AaroqHbrx eMKocrefi-xpaHun4|1 M,,, t4 yAepxilBaeMbrx Ha

Sranurpax: ^ /M,,'-to/, dr
/xP

rge 2", -o6reuxpaHfinhq.
llo uopvau l-pax,4ancroil aBttaqrztr' pernaMeHTilpoeaH orcroli
Tonfl[Ba il3 pacLrera 4 q. ua 1 M Hanuea. OgHaxo u nocne groro
qacrhqbr venuqe 20. - .25 MKM BcerAa HaxoAFTce e o6reMe xilAxocril.
3ror Sarr o6rccHgercg HanilqileM KoHBeKTilBHbtx roKoB, Bo3HilKarc-
lL.lhx KaK us-sa 6poyHoecKoro ABHXeHilfl, raK v il3-3a pa3nilqHbrx

TeMneparypHbrx rpaAileHToB (usueueuun noroAbr, BpeMeHil cyroK r,j

r.n.).
B erou cnyvae oca4AeHue Lracruq MeHee 25 urv npolrcxoAhr He no
npsMot ntAHtAvt, a no xaoril,{Hof h3roMaHHo-pa3HoHanpaBreHHori
rpaeKropl414. B cooreercrg!414 c MaKpocKonhqecKoh reophen arQQy-
sh[ 3fiHureina-CvonyxoecKofo paccroeHre / vexpy leyuc
ypoBHFM14 no BepTUKanU OnpeAerrrcTcq 3aKoHoM:

t {Npi : I =Corrsrr l/-
l-l pn eurcore Hafl hBa ronfl r4B a H n AVaMer pe e M Kocrr-xpaHu nv, ua D . .

HMEEM: n/
M ,,=7v D'tdt - ),,"1M ,,dr

rge I,o = Q/r," - 
^r, "r"rJ" 

oJt" n oo,-,".ca 3a n p aB Kh.

YpaeueHue MarepilanbHoro 6anaHca npnver srg:

d*/. - 
n/

/ dl L'o'!' 'q 
7'o'

Marevaruqecxag Mogenb npoqecca 3anpaBK/ nA tas ronnhe-
Hbrx eMKocret-xpaHilfl 14u-l qepe3 HageMHbre, aopoApoMHbre cpeAcrBa
ovncrxubyger: I t _:

l(1)./roA',.(I
r:l.rroexpl -_Qrl+ _ r exp - or >

t" 
-\ 2 ) Jq | -\' 

'tt
flonyueHuan Mo4enb orBeqaer cnegytott1uM ycnoBHr M :

4 - eurocrs-xparrrIu]e aBfiaronnIBa; 6 - Sunsrp-cenaparop
CT 2500 (1 .,,2 r.rxnr); 8 - $nnurp 5 uxr.r;

9 - aarosanpaaqur

10,0

5,0

1,0

0.2

t. MHH

5101520
Pr,rcyHox 2. - 9rcneruoepeueHile [,1oAen,r 3anpaBKH rrrporonttlBNbrx o4creM npil

pa3f r4r.rHblx oTHor! euuax""/*, rpaQuxr.r 1 ,2. 3. 4 u 5

npu"'"/ =2,9 0,9; 0,5; 0,25 tt 0,15, cooraercrseHlo.

Ananra peuenhi nogeonser cael-rarb creAyoulhe BbrBoAbr:

1) curxeHue Ha.ranuHoi 3afpr3HeHHocrr Bo3MoxHo rorbKo nph

orHoueHilr4'"'p/ <1 ./a
2) yeenr..reHne hHreHcrBHocrh npouecca Snrurpaqrr 3a cqer
yflyLiueHilF ToHKocrH or]Hc-rKH QHnbrpoB vnl v'x rpt3eeMKocrt4

e2paza. npHBoahr K cHf.rxeHHo ypoBHF KoHLleHTpaqr4h B KBaApare, To

ecrb B 4 pa3a.

3) sFraveHHe npe,fenbHoH KoHqeHTpaqhH x,,octa6unuzupyercF qe-

p* 5-6 r,rHH. npr pacrerHbrx 3Haveunrx 7.., =0,061, rilnilqHbrx Anq
a3po;por.rHbrx euxocrei-xpauhnhu.l nprl V" = 1000r il pacxoAe

aBHaronrHBa Q = 1 000 n/urrH npu 3anpaBKe;
4) yBeflHqeHHe Ko|t4qecrBa h noBbtuleHue KaLtecTBa Ha3eMHbtx

cpeacrB $r.rnsrpaqnn rBflFercs 6oree eS$exrilBHbrM cpeAcrBoM

ogr4crKu xr4gKocru, rreM ee o.{t4crKori, oco6enuo rilApaBnilvecKhx
Macen.

Cy ulecreyrc qn e cpeAcrBa HaseM Frori oq ilcrKr,r aBvar on ntlla
Ha 6ase $rnurpoe-cenaparoe CT-2500 n $r,rnsrpoe TO-2M c 5 urv
$rnsrpoereuenrarvru 8[2.966.063 Ha 3anpaBulilKax tuna f3-22
o6ecnequearcr npe4enbHyro oLrnctry xropo2,5 r/1 vro cooreercreyer
4-y uaccy vrcrorbr no lOCf 17216.

CoepeveHHsre ronnilBo3anpaBulr,tKu rilna T3-40 c coBMeuleHHbr-

M14 B OAHOM KOpnyCe CpilnbTpytou.ll4Ml4 Ll BOAOOTTanKhBarcUltlMlil

MarepfianaMil c yBenuLreHHofi vaccorZ il rpn3eeMKocrbto B cpaBHeHilu

c $unurpavr TO-2M 6onee qeM e 3 pa3a, no3Bonercr Aocrr4qb
gHa.reHuri x* x 1,5-1 .7 r/1 vro coorBercrByer Me4qyuapo4usttvt

HopMaM no lzlCO 9006.

1 - xJ4 qrcrepna; 2, 5, 7 - racocur; 3 - Sunurp 40 r,rxu;

xo'10-+, %

Prcyror 1 - Cxenaa $r,rnurpaqflu t,t 3anpaBK[ aBr4aronn4BoM IlA. B cxenre peanr,t
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Fporuoe B. K.

Mess-und Fordertechnik Gwinner GmbH & Co.

Pyroaogurens Aauaquonnutx fl poerroe

Curpoegoe H.E.
Kaugn4ar rexHrLrecKilx HayK,

AoqeHT Mocroecroro l-ocygapcreeuuoro
Texuuqecroro YHil BepcilTera
rpax(AaHcKoi aBAaWtA

Orcrcga BbrreKael qro 3a BpeMe 3aKpbtrtlg KnanaHa lt = 2 - 5 cexyug

6yper npoucxognru QoptunpoBaHile nepBrlqHbtx cfloeB cKaqKa

AaBfieHilF nepeA KnanaHoM h ecflu AaBneHile y KnanaHa Ao ero

3aKpbtl4q 6urno P, To EaBneHhe nocne 3aKpbtrl4n P,* xlanaHa 6yger

DABHO:

P,r:P+ lP
Ha ocHoeaxilil TeopeMbt Korll4qecrBa ABhxeHhF BenhqhHa AP paBHq-

eTcg:
/P:pcV (I)

l-ae:

p - nnoTHocTb xl4AKocTrl;

c - cKopocrb pacnpocrpaHeHht yAapHot BonHbl

($opuyra H.E. Xyxoecxoro).

flanee $oprvrapyercn eropor7 cloil ynnorHeHilg, Ha Koropblf AaBflT

cneAyrculile cnov, v r.4. flocrenenHo noBblueHHoe AaBneHile,
BO3HhKUee nepBoHaLrafl bHo HenocpeAcTBeHHo y KnanaHa, pacnpoc-

rpaHeercfl AaJree no BceMy rpybonpoeo4y nporl4B reveHr4g TonflilBa B

BhAe yAapHot BonHbr co cKopocrbto c.

Cropocrs pacnpocrpaHeHrq ygapHoti BonHbt Bblpaxaerct QopMy-
nor,r H.E. XyxoBcKoro, BnepBbte ilccrleAoBaBtxero 9BfleHile ruApaBnh-
qecKilx yAapoe e rpy6onpoeoAax MocroecKoro BoAonpoeoAa. B

ypaBHeH il14 Ane cKopocTh pacn pocrpa He HIAfl y AapHotA BonHbl Benuq il-

Ha cKopocrb ee pacnpocrpaHeHile c onpegenrrcr no Soplyne:
I

c: ___ (-rr/ce+)

n lL, 2P'

Y ,( a,e'

l-ae:

r - pa1tyc rpy6onpoeoga; E - r',rogyns ynpyfocrl4 vareprana rpy6ut;

d - roflulrHa creHxu rpybonpoBo4a; r( - o6teuHslti MoAynb ynpyfocrll

}KHAKOCT14,

B o6r.r1er'l cny{ae. fhgpaBnrqecKue yAapu a rpy6onpoeo4ax Ecnr npegnonox!4rb, Lrro rpy6sr unlercr a6conrcruo xecrKile
cucreu {3C KaK pe3ynbrar HeycraHoBlBLueroce HanopHoro lBhxe- ] creuxr. r.e. E = € , ro cKopocru ygapnori BonHbt onpeAeflvrc+ vt3

:: :J?H::ffi ' l?lK::' :: r;:r il 
"T;"ffi:" 

""ffi 
"T# 

H?: H | " ", 
p 

"*" " "
Bbl3blBarculee cMeqeH,e croeB ronnilBa H, KaK .";;;r:t, 

';; 
I 

" 
=t,E (.,,""*l

AaBfeHhe. Vtcxopn H3 ororo onpeAeneHrfl, paccMorpt4M FBa ocHoB- | Y p

Hstx $arropa Bo3HhKHoBeH|.1F rhApaBnilqecKrx yAapoB B HanopHblx 
I noan"Ar"" BbrpaxeHile npeAcraBnrer coborz cxopocrb pacnpocrpa-

-^.,4^-^^-^ ^^,,.rpyoonpoBoAax: 
I- cKopocrb 3aKpbrrhr KnanaHa ruapaHrHoro KonoAqa no oKoH\ra- | lrT:i"t"?tJtffi;:'J"""ffi::6"#il:3rJi-Tr:"#:ilil:t#rl"*[:?il,

Hil'o 3anpaBKil Bo3AvtxHoro cvA'Luo'-"'on""re 
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n PAKTI4 KA B bl nOfl H EH 14fl rIEPABII 14 
Ll ECK14X PACq ETOB

npil HECTAqI4OHAPHoM RBr4XEHr4l4 nOTOKOB TonflHBA B CI4CTEMAX q3C

14 Bbt PAEOTKA PEKOM EHAAqt4 14 n O C H 14XE H 1,1 lO BO3AE[4 CTB 14fl rnfl POyRAPH blx

nPoqEccoB HA TPyEOnPOBOIHy|O CETb 14 OEoPyROBAHHE C]4CTEM q3C,

\ ,.ler Bnt AHAq rilApoAilHaMilLtecKhx npoqeccoB npil Hecraqilo-

! napnurx pexilMax ABl4xeHill noroKa ronnhBa na rpy6onpoeog-

J Hyrc cerb u o6opy4oeauue, tBnflercs BaxHbtM 3TanoM rhApaB-

nilLrecKoro pacLrera nph npoeKTltpoBaHilil cl4creM L{3C aeponoproe.

B ocHoee MeroAl4Ku pacqera flexhr Knaccuvecxan pa6ora H.E.

Xyxoecroro <O frApaerl[qecxoM yAape B BoAonpoBoAHbtx rpy6ax) [1 ].
l-ngpaanuvecrvn ygap (rilApoyAap) - cKaLtoK AaBneHuF B

ganonFreFrFrori TonnilBoM rpy6onpoeognoti cncreue l-13C, eutsaauHutti

il3MeHeHileM CKOpOCTTI nOTOKa ronnilBa 3a BpeMg 3aKpblrl4g aBToMa-

TilLf ecKoro KnanaHa rhApaHTHoro KonoAqa. l-u4paenrvecrtAvt y4ap

cnoco6eu Bbr3brBarb o6pasoeaHile npoAonbHbtx rpeu.ll4H a rpy6ax,
Lfro Moxer npilBecTil K r4x pa3pyueHnn vnv noBpe)tt4eHil|o Apyrux
ofl eMeHroB rpy6onpoeo4a.

fleneHile rilApaBnilqecKoro yAapa Heil3MeHHo npilBneKano

BHhMaHile yqeHbtx t4 hHXeHepoB Bo MHorilx crpaHax B cBfl3tl c

HayqHbrM h npaKTilLtecKuM acneKTaMu npoeKTupoBaHilg l, crpot4T-

enbcrBa o,rcrev l-l3C B aoponoprax urpa. OcHoeuute Qrauvecxre u
rilApoAilHaMrllrecKile npoqeccbt, nporeKarculile B oneMeHTax rpy6on-
poBoAHbrx cr,4cTeM npil rilApaBnilqecKoM yAape, Ha ceroAHe B ocHoB-

HoM r43y9eHbr. B ro xe spevn, B peaflbHbrx cl4crer,rrax Ll3C aeponoproB
npil'.il4Hbr Bo3Hl4KHOBeHil9 rilApaBnilqecKhx yAapoB il MeToAbl cHuxe-
H!49 Bo3,qeicrBut rrlApoAr4HaMhLrecK!4x npoqeccoB Ha 3neMeHTbl

rpy6onpoeoguori cucrevur r o6opypoeaHnq He Ao KoHqa u3yveHbt,
qTo Bbl3blBaeT HeKoTopbre 3aTpyAHeHuF npil hx npoeKrnpoBaHnvt,

crpoHTefl bcrBe il 3Kcnnyaraqhh.
Olueruv, qro B crcreMax L.13C eo:Hr,txaicr creAyrcul/e Br4Abl

ru4poA14HaMHqecKHX npoqeccoB: fHApoyAaput - o6rrcHseMbte
ceoictea[4u cxhMaeMocrH KaneflbHblx xHAKocreH u xaauraqrr (or

nar. cavitas 
- 

nycrora) 
- 

o6paaoaanrle B xhAKocrH norocrer
(xaenraqroHHsrx ny3brpbKoB. unu xaaepr). 3anonHeHHblx Ta30M.

naDoM hnh ilx cMecbo,
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I/ - nepBoHaqanuxurri o6teu xn4Kocrn,
Torpa, uaueueHue nepBoHaganbHoro o6reua, npil yBenuqeHuti

AaBn eH ile ua aenuuuuy dP 6y Aet ilV. Ben uv u ua o6par uaa P, uasuea-

erce MoAyneM o6ueuuofi ynpyrocrl4 xuAKocl,4 il onpegeflcercc no
CDOPMVNE:-t

K:j- 1ll/n'z1p

Mogynu o6tevHori ynpyrocru He nocrorrHeH v saBncvr or AaBneHVe vl

reMneparypbr. flpn rngpaenrLrecKhx pacLrerax cxrMaeMocrbro
xhAKocn4 o6 ut.t Fto n pene6 pe rarcr il cLt urator xl4AKocl.4 n paKTil LtecKtl

Hecx!4MaeMbtMtt. cxarue xr4xocrelt B ocHoBHoM o6ycnoeneuo
cxarr4eM pacrBopeHHoro B Hilx ra3a. Pacreopnvocrb ra3oB B xr,rAKoc-

rrx xapaKrepusyercn o6reuoM pacrBopeHHoro ra3a B e4hHl,rqe

obteua xrgrocrl4 u onpeAenFercn no earouy l-eHpn:
P

Vz: Vwk; (nr)
rA

fge: Vz - o6rev pacrBopeHHoFo rasa: Vrc - o6r'eM )KVAKocrv: k -
xoeS$rqneHr pacrBopl4Mocrvt; P - AaBneHVe ronnhBa; Ps - arMoc-

QepHoe AaBneHue.
3aror l-enpu ycraHaBn!4Baer, qro npu nocrosHHofi reMneparype

pacrBopr4Mocrb ra3a B AaHHot xr4AKocru npFMo nponopllr4oHanbHa

AaBfleHurc ororo ra3a HaA pacrBopoM. 3arou npuro4eH nilub Aflg
rgearbHbrx pacrBopoB il HeBbtcoKr4x AaeneFtilfi. 3arox onucan
anrnuricruu xnuurov Y l-eHoil e 1803 r"

B 6onee ygo6lroil $oprrle 3axoH l-enpu aanucuraaerce cnegyoul4M
o6oaeou:

C:KP
rAe:

P - napqilanbHoe AaBneHue ra3a HaA pacrBopoM, C - KoHqeHrpaqile
ra3a B pacrBope B Aonex Mone, /t- roe$SrqueHr l-eupu.

flpu erov roe$$uquenr pacrBopr4Mocrv k vueer cneAyrc-
ulre 3HaqeHr'rr npr reMneparype 20"C: Ane Bo4br 0,016, xepocrHa
0,13, ronnilea Ane peaKrhBHbrx genrarenefr TC-1 0,292, MhHepanb-

Hbrx Macen 0,08, xr,rArocrn AMI--1 0 - 0,1 . I-lpr'r noHilxeHr4u AaBneHile
BbrAenfl erce pacrBop14 Mbrfr B xr4AKocrr ra3.

hs eutuecraeaHHoro, AenaeM 3aKfircqeHhe, Lrro:

Tonnugo B cucreMax L13C, nrr,ter eurcorhi xoeQ$lrqreur pacrBopr4-

Mocl4, coAepxur B cBoeM cocraBe onpe4enenxurrZ o6uev pacrao-
peHHoro ra3a, Koropbri Bbr3brBaer cMeu.leHile cnoeB Ton'|ilBa u ero
cxhMaeMocTb npu yMeHbueHilil cKopocTr4 noToKa B p$ynbTaTe

aBTOMaTilqeCKOTO 3aKpbrTl4g KranaHOB rhApaHTHbrX KOnOEqeB B

MOMeHT OKOHqaHhg 3anpaBKil BO3AyUrHbrX CyAOB, rlTO V ABnAerCfl

npuvunori o6pa3oBaHilF ru4paBnhqecKux yAapoB.

B peaynsrare cMeu.leHhq cnoeB TonnilBa B MoMeHT 3aKpbtl4n
aBroMaruqecKhx KnanaHoB rrApaHTHbrx KonoALleB o6paayercn
yAapHaq BonHa, Koropas pacnpocrpaHsercs no ronuqeeoil rpy6on-
poeo4uofi cucreMe co cKopocrbK) c. lnr eogsr ora cKopocrb paBHa

1435 rv/c, gnn 6eneilxa 1 1 1 6 r,r/c, Ane Macna 1200 - 1400 wrlc.

Cneqr$uxa nepexoAHbrx npoqeccoB nph rilApaBnilLrecKux
yAapax B ocHoBHoM onpeAen9eTcg MHoroKpaTHbrM HanoxeHheM
yAapHbrx BonH B 3aBilcr4Mocn4 or KoHcrpyKTl4BHbrx oco6eHuocrerZ

cucrev Ll3C B aoponoprax r rpauc$opuaqrefr srnx BoJIH npil ,1x

npoxoxqeHilu no ecei AflilHe Konbqeeurx rpy6onpoeoAoe [2]. B

cucreMax l-13C, xar 14 Bo MHorux Apyrux ilHxeHepHbrx 3aAaqax, nph
peueHilH 3Tl4x 3aAaq cfleAyeT yqilTbrBaTb MHoro(paKTopHocTb 14

Henuueri nocru rHApog14HaM ilqecKrx npoqeccoB.
Oco6oe BnveHVe Ha nepexoAHbre npoqeccbr oKa3brBarcr

raxue $arropbr KaK: noqBneuue e rpy6onpoBoAax rilApoyAapoB
(cravroe ynnorueuun) il npoqeccbr r4x 3aryxaHhe; HanuqHe e rpy6ax
pacTBopeHHofo B xl4AKocTr4 Bo3Ayxa il cBg3aHHbre c 3Tr1M npoqeccbl
KaBhraquil, Bbrpaxarculilecr B pa3pbrBe onnoLxHocrrl cpeAbr nptr

naAeHilu AaBneHr9 Hilxe BenilqilHbt AaBreHhg HacbrqeHHblx napoB

TOnnilBa.

BaxHsrlr BKnaAoM B MeroAr4Ky pacLlera rhApaBfluqecKoro
ygapa 6srno cosgaHue aHanilruvecrrx rpa$nqecKilx MeroAoa [2]. 3ro
no3Bonner cneqharilcraMn e o6nacril rilApaBnilqecKr4x yAapoB,

npoil3Bo,qilTb pacqerbr Anq KonbqeBbrx cucreM Ll3C 6es yvera
Henuneringtx KaBilTaquoHHbtx npoqeccoB. 3ru uero4uru no3Bonqlor
rapaHThpoBaTb AocTaToLtHylo ToqHocTb pacqera il Bo3MoxHocTb

MaccoBoro ilcnonb3oBaHhq Mero414K B noBceAHegFtoli npaKTilKe.

flourrreueuue qilcneHHbrx MeroltoB n03Boflger MaccoBo

ilcnonb3oBarb BbrLil/cnilTenbHyo rexHhKy il npoil3BoAt4Tb pacqerbl

cncreu Ll3C npaxrr,recru 6eg orpaHhqeHre c.noxuocru [3,4].
llprueHeHne MeroAoB MareMarhLtecKoro MoAefl ilpoBaHug

Ane peueHilq npo6neu, cBF3aHHbrx c ru4paBflilLrecKrlMil y4apaMil, a

Ta|ol(e npoBeAeHil9 qucneHHbtx oKcnepuMeHToB no h3yqeHilrc HecTa-
qr4oHapHbrx npoqeccoB B peanbHbrx rpy6onpoeo4ax cncrev Ll3C c
npilMeHeHueM HoBeiunx annaparHo-nporpaMMHbtx KoMnneKcoB,

no3BonilJro cyr{ecTBeHHo noBbrcrlTb TorrHocTb 14 AocToBepHocTb
pe3ynbraroB. ,Qnn eroro noua4o6rnocu cog4aHHe 6onee ro.rFrutx

HenuHefrHurx MareMarilvecKilx MoAefiei AnF il3yqeHilq pacnpocrpa-
HeH!4s yAapHbrx BonH B KonbqeBbrx rpybonpoBo4Hbrx cl4creMax il
yqeToM Bfi l49Hr49 KOHCTpyKTI4BHbIX SneMeHTOB CilCTeMbr.

Coepeveuuurvr noAXoAoM npu paspa6orKe nporpaMM Antl
pacqera pexhMoB pa6orur ilHxeHepHbtx cereti, e LracrHocru h AnF
pacqera HecraqiloHapHbrx rilApoAilHaMilgecKilx npoqeccoe e rpy6on-
poBoAHbrx cilcTeMax, FBfleerce co3AaHue nporpaMMHo-pacqeTHblx

KOMnneKCOB Ha OCHOBe t4CnOnb3OBaHil9 reOUHQOpMaqilOHHblX

rexuonorui (l-71C). 3ro no3Boneer peuarb Becb nepeLteHb 3aAaq,

cBe3aHHbrx c paspa6orrorT, npoexrnpoeaHileM il sxcnnyaraquefr
cucreu L{3C aeponoproB B oxl4AaeMbrx ycnoBVAx sKcnnyara\t v.

llplrueueHue fVlC pna npoeKrnpoBaHile cilcreM L]3C r, e

qacTHocT14, ilccneEoBaHur HecraqiloHapHbrx npoLleccoB Aaer
cyulecTBeHHoe npeuMyulecTBo no cpaBHeHilo c hcnonb3oBaHileM

Apyrhx nporpaM MHbrx npoAyKToB.

3aroH ynpaeneHuq Hacocriofr crauquei rilApaHTHolZ cilcreMbl
o6ecnequeaer nocroeHcrBo pacxoga v AaBneHVe (a u P) Ha Bcex

rcnanaHax rhApaHTHbrx KoftoAqeB. lulcnonnutenuubrMt/ MexaHu3MaMh

9BreroTc9 cr4creMbr qacrHofo peryflilpoBaHil9 oneKTponp!4BoAoB

HacocHbtx arperaroB il pacxoAoMepbr cl4creMbr o6paruofi cenau.

flosrovy cr4creMa Haxo4r4Tcfl B HecraqiloHapHoM pexilMe pa6orut,

cBq3aHHoM co crapr/cronHbtM pexuMoM pa6orbt 14 il3MeHeHileM
Lracrorbr BpauleHilF HacocHbrx arperaroB. Baurgy caoilcra pa60vefi

xl4gKocrr, nuneilno cBs3aHHbrx c nnorHocrbto u Bg3Kocrbto, 3To

npilBoAl4T K BO3HhKHOBeHillo CKaqKOB ynnOTHeHUg l/ pa3pblBaM

onfi our Hocrvr cpeAbt, T.e. c KopoTKonepiloAt4LrecKilMl4 noBbluleHu9 Ml4

AaBneHuF a rpy6onpoeogHoil cucteve.
flpr erolir 6onee ocrpori craHoBr4Tcq norpe6Hocru B Mepon-

pAATvlAx no yMeHbueHurc creneHil Bo3AeicrBl4g 3Tt4x gBfleHut Ha

rpy6ur, $r,rrrauru u 3anopHyro apMarypy cl4creMbr l-{3C asponopra.
Oco6o ocrpo crol4T Bonpoc eoagericrern srhx qeneHhi Ha KnanaHbl

filApaHTHbrx KonoAqeB, cKopocrb 3aKpbrrl49 Koropblx 9Bfl9eTc9

caMocrocrenbHbrM cpaKTopoM Bo3H14KHoBeHh9 rhApaBnilqecKtlx
yAapoB, Bo3AerlcrByroulHx Ha cpeAcrBa (phnbrpaqilh HacocHblx

crarqri !4 3anpaBoqHbre arperarbr Bo3AyruHbrx cyAoB. Hapngy c
gl4M, KoporKonepHoA14qecKile rone6aHrg AaBteHilg Bbt3btBalor

pa3MbrBaHHe 30H orcroq B H14xH14x roLrKax rpy6onpoeogHofr cucreMbt,
qro nphBoAHT K norBneHho eut6pocoe H3 Hux BoAbt 14 MexaHuqecKilx

npilMecei, cKonuBluhece 3a BpeMt Mex(Ay ApeHilpoBaHileM cepBuc-
Hbrx Kono4qeB, npeAycMorpeHHoe pernaMeHToM no obcnyxueanurc
cncreMbr U3C. B oroM cnyqae Bo3MoxeH noAcoc u3 3arpe3HeHHbtx

noKanbHbrx 3oH cucreMbr L{3C, r, KpoMe roro, Moryr npoeBnerbcq
eS$errur, cBq3aHHbre c Kaeuraquefi .

flpn eut6ope uerogoB cHilxeHile Bo3AericrB14F rilApoyAapoB tl
Kalnraq'vv Ha oneMeHTbr KoHcrpyKuur,'r cr4creMbr L13C, cyqecreeuuyto
noMollb MoryT oKa3arb MaTeMaTuLrecKile MoAenv AnF. KoMnbtorepHblx

npofpaMM, no3Bonercu.lat oqeHr4Tb oSQeKThBHocrb nflaHilpyeMbtx
Meponpherili.

Mareuaruqecral MoAenb nporpaMMbr pacqera rilApaBn/qec-
Koro y4apa B chcreMax !3C npegcraenser co6oti ageeueHHstfr

opileHrLrpoBaHruru rpaS. Tpy6onpoao4nas cerb cocrol4T t43 yt{acrKoB

(rpy6) r,r ysnoa (rrgpaHrHbre 14 TexHonoruLrecKhe Korogqbr, HacocHae

craHquF, pe3epByapHbri napK u raKAanee).
PacnpocrpaneHile BonH c>Karve v pa3pexeH hF a rpybax onucst eaer-

cq KBa314nhHefrsoil crcrevofi auSSeperqilaflbHbtx ypaBHeHili

nepBoro nopgAKa c qacTHbrM14 npoil3BoAHbrM14

I t4r4
h.+-V,+). -'=0

^2h,+ l-v-= o' c'
3Aecb I 7,r. r/ - cKopocrb, a h8, t) - nbe3oMerpileecxni uanop, ur,txuui,t

HHAeKc o3Haqaer qacrHyro npoH3BoAHyro no coorBercrByloulet
nepeueHrofr. Peurenue etoi crcrevst npoBo4r4Tcn vucneHHbtMl4

MeroAaM h xapaKTepHcTl4K:

! (ho - ho, ! vp - vp * 
2fnvllvnl: 

g
cR ''-r '-N d "

- 
fuor- 

h9 + vp- vr*4{ff: o

hcnonsayrcrcr cne4you1ue o6ogHa,reHuc: uuxuuil l4HAeKc R ilnr 
^S

o3Haqael qro coorBercrByroqafl SrervecxaR BenilqilHa 6epercR e

npe4brAyu.leM cnoe no BpeMeHil nil6o e roqre cneea, nh6o cnpaBa or
paclrerHoi ToLrKr4 c ilHAeKcoM P, c - cKopocrb 3ByKa, g - ycKopeHhe

cso6oguoro na AeHtAfl, d- AVaMerp rpy6ut,/- roeSS14qheHr rl4ApaBnil-
LtecKoro conooril BneHH9.

Cropocru pacnpocrpaHeHils BoflH BBr4Ay Hanr4vr4q pacrBo-
peHHoro Bo34yxa cyulecrBeHHbrM o6paaou 3aBncvr or AaBfleHhF
ynpyrocrb creHor rpy6ur.
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3Aecb /- gonn (o6uevran) nepacreopeHHoro Bo3gyxa B BoAe,

p - nnorHocrb cMecil KepocrlH-Bo3Ayx, .E - MoAynb lOHra 4nn cvecn
Kepocr4H-Bo3Ayx c nonpaBKofi ua ynpyrocrs rpy6ur, -K - MoAyfib
ynpyrocl4 KepocuHa npil orcyrcrBr4il HepacrBopeHuoro aos4yxa, d -

AilaMerp rpy6ur, d - ronulilHa crenrr rpy6ur, Co - r'ro4yns lOrra
uarepuana rpy6ur.

Ypaaueuur peuaercr npil HavanbHbrx ycnoBilffx c noMou..lbto

craqfi oHapHoro rilApaBfl ilqecKoro pacqeTa An9 qero ilcnonb3yeTcg
craugapruuri pacverusrri MoAynb c rpaHilqHbrM14 ycnoBileMr,1, onpe4e-
flfleMbrx KoHcrpyKTt4BHbrMil oneMeHTaMil ct4creMbl. Hanpuvep,
HopM r4poBaHH bt t pacxoA onucbr Baerct rpaHl|qHbrM ycnoBrleM BilAa

V(x7 t): V1, a p*epBlapur (npn AocraroqHo oonuu.rorZ noeepxnocrn)
ycnoBr4eM h(x2, t) : h2 .

K 6onee cfloxHbrM rpaHilLrHbrM ycnoBlrqM npilBoAgT coegilHe-
Hile HecKonbKux rpy6 e oAHoM y3ne (rexuonoruvecxrrZ rono4qur),
HacocHbri arperal 3a4BilxKr1 c 4eoiuurv ynrrorHeHileM DBV uec-
rHbre conporl4BneHrr Mrrpo$ilnbrpoB r Oun srpoe Bogoorgenure-
nei, usveprrenuHure veu6paHur, qu$poeure AncKperHbre vev6pau-
Hble KnanaHa, v Apyrue norpe6urenu c 3aAaHHbrM rilApaBnilqecKilM
conpoTuBneHileM.

Haril.rhe 3aABuxeK c geoiHurw ynnorHeHileM (DBV) npueo-

Ar,,rT K rpaHilLrHbtM ycnoBhtM
Vt=Vz

V/
h2_ hl= M)iE

3Aec6 ),(t) - 6espaauepuuri roe$$raqreHr conporuBneHue 3aEBuxKl4.

flnn xa>44oro KoHKperHoro rvna saABtA>KKtA ros$SrqueHr conpol4B-
fleHil9 MOXHO Bbrpa3ilTb Vepe3 CTeneHb 3aKpbrTr49 3aABilXKil, a

3aBilCl,lMOCTb nO BpeMeHil 3aKpblTl4F 3aAaeTCF TeXHilLleCKhMil XapaK-

TepucTilKaMil, HanpilMep, BpeMeHeM 3aKpbtTt4fl B pyLrHoM il aBToMaTil-
3ilpoBaHHOM pexhMe, npoAoflxilTenbHocTb npoqecca il Ha3HaLrrlTb

flilHetHyrc 3aBr4cilMocrb creneHr 3aKpbrTl4r or BpeMeHil, qro FBflger-
ce BaxHbrM Saxropol o6pa3oBaHilr ruApoyAapoB l/ creneHu ilx
Bo3AericrBl4q.

Bsauvo4erlcrene uacocttori rpynnbr c noroKoM xr4AKocrl4

onilcbrBaeTcg ypaBHeHileM IBhxeHrt
it"

I 
=: 

ttlt + Itlz+ Mrp
tlt

l-4e:1- voveHr ilHepqilu HacocHoro arperara, a -yrnoBae cKopocrb
BpauleHtaff pa6oqero Kofleca Hacoca, Mt - epaularculrri MoMeHr

oneKTpoABilraTenF,, M2: GH/a - trcvent c KoropbrM xl4AKocrb Bo3Ae-

racreyer ua pa6oLree Koneco Hacoe?, M7o- MoMeHT ciln rpeHilq.

flpocrefiuar MoAerb Hacoca onhcbrBaercl cnegyprlr4M
o6pa3oM.3aAaercs G-11 xapaKrepilcrHKa Hacoca B BilAe napa6orbr:

H: Aa2 + BaG - CGz

Tor4a rpanuvnure ycnoBqF npuMyr Br4A:

Gr = Gz,

h2-h1=lo2+BoG-CGz

PacxoA Go,reBilAHbrM o6pa3oM Bbrpaxaerce qepe3 cKopocrb G=ztdl4
flpn uanrvuu o6parHoro KnanaHa B cnygae Bo3Hr4KHoBeHril orpr4qa-

TerbHoro pacxoAa xilAKocil4 qepe3 Hacoc, cpa6arbrBaHile o6parHoro
KnanaHa npilBoAr4r K fpaHhqHoMyycnoB] 'n G:0.

B nporpauue ilMercTcs cnpaBoqHhKr,r no 3aABilxKaM il HacocaM, Lrro

n03BonFer nonb3oBarenn nh6o esr6paru ycrpoficreo na cnpaBogHilKa

nu6o 4o6aenru B cnilcoK HoBoe ycrporicrBo r,r BBecr!4 xapaKTepucrhKy

Ta6rilqHbrM cnoco60M.
Coe4nHeHne rpy6 B oEHoM y3fle npil rhApaBnuL{ecKilx

pacqerax rexHoflorrLrecKhx KaMep npilBoAr4T K cfleAyrcul!4M rpaHilq-
HbrM ycnoBLrgM:

Gt + Gz+ ... + G-= Q

h1=ht=...=7t^
B nparrure pacLreroB c ilcnoflb3oBaHue nporpaMMHbrx

KoMnneKcoB, rhgpaBflilqecKile pacverbr cracrervr Ll3C fllo6ori cnox-
HOCTU EengTCq Ha ABe CTaAHil: I CtaAUn EnF CTaqnOHapHbrX ycflOBr4ri

TeqeHhr ronflhBa c qenbrc onrvMn3aqvvt AilaMerpoB cprAepHbrx

nvtuttil, napannefl bHbrx KonbqeBbrx pa3garoqH btx rpy6onpoBoAoB il
orBoAoB; ll craAun Aflfl HecraqiloHapHbrx ycnoBilfr c qenbrc npolt3Bo-

ACrBa npogHocrHbrx pacLreroB, re. no46opa roflull4Hbr creuox rpy6 u

$uruuroe, Knacca npoLrHocrn sanopuor7 apMarypbr 14 Apyroro o6opy-
aoBaHrr.

lnn eurpa6orKil npaKTr4qecKilx peKoMeHAaqillZ no peKo-

HCTpyKqr4fi 14 CrpoilreflbcTBy HoBbrx q4cTeM u3c, paccMoTpr,rM

MareMaruLrecKoe MoAenhpoBaHhe c roLrKl4 3peHil9 BoflHoBoro ypaBHe-

Ht A Arfl cnyqaq r!4gpaBnuLrecKoro yAapa. npexqe veM nphcrynilrb K

eurpa6orxe peKoMeHAaqhil no cHhxeHilrc eosAericrenr rilApaBfl ilLrec-

KilX yAapoB, oTMeTilN4 TOT saKT, qTO CyulecTByroulue CilCreMbr Ll3c
6urnn cnpoexrupoBaHbr il nocrpoeHbr B Haqane 80x ropoe npourfloro
cronerilg, KorAa eqe He 6brr14 rax my6oro ilccre4oBaHbt rfiEpoAuHa-
MilLrecKile npoqeccbr B cyrcreMax L13c. Auanra cyulecrByrou.ll,tx

cilcTeM u3c noKa3brBael qTo oolrbrxl4HcTBo r,13 Hr4x nocrpoeHbr KaK

npocrbre pa3BerBneHHbre TynilKoBbre TpybonpoBoAbr. B npoqecce
oKcnnyaraqhil npoBoArlflacb HeKoTopa9 MoAepHu3aqile, oAHaKo oHa

Kacanacb B ocHoBHoM 3aMeHbr o6opyAoBaHilfi Bbrpa6oraBuero cBori
pecypc 14 He Kacanacb paAilKaflbHbrx ilsMeHeHhrZ c yqeroM Hoeeiul4x
TexHonorili.

Prc. 2. <KonuqeaaHuer rpy6onpoaoAa co crpofirerbcrBor\4

TexHo|of l4qecKoi KaMepbt c xonuqeaoi nepeMbrrlKor/

( KonbqeBaH[e

l20 l-T-
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Prc. 3. KoHqeeoe n rpy6onpoao4a
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h- 4. [mpaennvecu,ri y4ap B pa3BerBneHHoI TynilKoBoil cucreue !3C npu

qhrrvx KnanaHa n44paHrHoro Kofio4qa (croeHKa 104 npaaan). Bpeur 3aKpbrrne

rnna 3 cex. Kpacrurfi - 3aMep Ha KnanaHe rlApaHTHofo KonoAqa, rony6or -

aEp B cepBucHoM KonoAqe, 3eneHbil,r - 3aMep Ha HaKoHeqHuKe 3anpaBoqH0r0

aFara.

hc. 5. fugpaenr,rvecxufi y4ap B (3aKorbqoBaHHofir cnclelae !3C npu gaKpbtl414

rmnaHa MApaHTHoro KonoAqa (crorHKa 1 04 npaean). Bpeun sarpbrl,re KflanaHa

3 cer. Kpacrsrfi - 3aMep Ha Knanaxe fl4ApaHTHoro Kono4qa, rony6oi - salaep a

oepB[cHoM KoaoAqe, senenuri - oalrep Ha HaKoHeqrhxe 3anpaBoqHorc arpemra.

flocronury pacnpocrpaHenne y4apnofi BonHbr no rpy6onpo-
BoAy Hoo4r Bonuoeofr xaparrep, To BonHoBoe ypaBHeHhe AnF cnyLtat
rilApaBnhHecKoro yAapa nonyquM us o6u.1ero eonnoeoro 4u$Sepeu-
LluanbHoro ypaBHeHu9:

62u I--==--;lfu:
dlz az

flocne npoee4ennn Heo6xo4ut'rtutx npeo6pasoeauuil, nonyquM
ypaBHeHue Ang cnyqaF HeycTaHoBl4Burefoc9 HanopHoro ABuxeHilg
peanuuoi cxuMaeMoi xl4AKocn4 B ynpyrr4x rpy6onpoBoAax, u

npo4u$$epeuqilpyeM ero no I u t nonytnu:
a2H _ I a2H
AP c2 AP

flonyvenxue BofiHoBbre ypaBHeHilq, peueHilg Koropbtx npuHuMalor
BUEio,F' 

n-no=np-!)./t.:)'
ott I r , t"

v-vo:allt-! l-flt+-11 t" Cl\ C / -\ Crt'

B nonyvenuout BonHoBoM ypaBHeHuh Ans HecraqiloHapHoro ABhxe-
Hhs eqgxofr cxuMaeMori xr4AKocr4 B HanopHbrx rpy6onpoBogax

$yurqrn F xapaxrepr,rsyer h3MeHeHhe Hanopa (4aenexun) il cKopoc-

Th pacnpocrpaHeHug y4apHori eonFtst no HanpaBneHfirc ocil / co

cKooocTbto c.

AHanus Synrquu ,F BoflHoBoro ypaBHeHnq noKa3afl, qro AnF
yMeHbueHhe creneHil eos4efrcreun ruApaBnnqecKux yAapoB Ha

rpy6onpoeo4uyro cr4creMy u o6opygoeaxue cucreM l-l3C c paaeer-

sneHxoi cucreuori rpy6onpoeo4oe neo6xo4urvro yBenilql4Tb Ml4Hy
/ (nyru) Eeuxenug y+apHoil eonHut. flpurttt'rtaq Bo BHhMaHue Bg3KOCrb

u cvny rpeHnl TonnuBa o creHKr4 Tpy6onpoBoAa, MoxHo c yBepeH-

HOCrb CKaSarb, qro raKoe rexH[qecKoe Meponpilgrue npnBeAer K

cHilxeHu|o BefluLil4Hbt cKaqKa AaBreHug no AnhHe rpy60npoeo4a u

yMeHbur4T ero eosgefrcrane na SunsrpaqhoHHyto rpynny. Vcranoera
qu$poeoro An$Qepenquanunoro ueu6paHHoro KnanaHa Aacr
rapaHTupoBaHHyp 3aulrry Qunbrpylou{t4x ofleMeHToB or nptMoro
aos4efrcrenn ru4paBnnqecKoro yAapa. K rotty xe, yMeHbull4Tcc 14

oTp€u(eHHa9 BonHa.

C qenuo yeenui{eHhs nyru ABrot<eHue yAapHoi BottHbt MoxeM

peKoMeHgoBarb Ha cyu4ecrBypu{l4x o4creMax L{3C BbtnonHilTb
(KOJrbqeBaHhe> rpybonpoeqgoB nyreM crpoHTeflbcTBa AononHn-
TenbHbx rexHonornqecKxx KofloAqeB Ha Mapupyre rpy6onpoBoAHofi

cucTeMbr c ycraroexoi KonbqeBbrx nepeMbrqeK Htlr Ha KoHqeBblx

yqacrKax, TaK Kar( oro noKa3aHo Ha pucyHKe 2 u 3.9to npuBeAer K

HeKoropbrM 3arparaM, Ho no3Bonr4T yBenr4qhrb gnuuy rpy6onpoeo-

AOB, t{TO nprBeAer K raueHno ygapuofi BonHbl Ao npueMneMblx

3HaqeHhil. 3ry perouex4aqho Heo6xoAl4Mo yqurblBarb 14 nph

npoeKrupoBaHuu crponreflbcrBa HoBbrx o4creM q3C, oro no3Bonur:

- 3Ha.{urenuHo cH143r4Tb Benuqt4Hy ruApaBnilqecKhx yAapoB;

- Veenh.{uru eKcnnyaralluoHnyrc rn6xocru cucreMbt !3C nyrena

orKfl toqeHilH HeilcnpaBHbrx ygacrroe rpy6onpoBoAoB;

- fierxo h eSSeKrilBHo npou3BoAr4rb npoMbtBKy rpy6onpoeogoe
nocne 3aBepureHu9 cTponTenbcTBa u peKoHcrpyKq1414 ;

- EonsLue rn6xocru gnr npoBepKu repMeruvuocru rpybonpoBoAoB;

- Vuexuuurb cpeAHee naAeHue AaBfleHilq.

Ha pucynxe 4 u 5 norasaH eS$err peKoMeHAyeMbtx rexHu-
qecKfix Meponpuntuil no cHhxeHtato BogAefr crBr4n rnApaBnilqecKoro
yAapa. Pa3yMeerce, B Kax(AoM KoHKperHoM cnyvae xeo6xogutvlo
paspa6arurearb KoMnfl eKc rexHilqecKux Meponpuat ui, n03Bofi etot.t1l4x

cHr43r4Tb Bo3AeicrBhe rl4ApaBnuqecKhx yAapoB, oAHo 143 Ht4x, npocroe
u eQQerruexoe KorbqeBaHue rpy6onpoeo4nbrx o4creM.
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<TpaHcrop-K>

MArH ilTHAfi TOM O rPAO tAfl TPysOn PO BOEOB A0 POIPOM OB -
n PoIoIrxE HIAE l/ H H O BAql4 11

I-l npeaurayuleM BbrnycKe paccKa3btBaflocu o Hoeoli rexHonorhu

l{ o6ecneveuns 6eaonacuocrr nn$pacrpyKrypbt aopoApoMoB -

LJ uarunruofi rovrorpa$rara rpy6onpoaogoe (MTM), He noAnexa-

u.lhx BHyTp14rpy6uot'ity 14HcneKTupoBaHil|o cHap9AaMil-

Ee$errocronaur. B cnryaquh, Kor4a no4o6nute obterrst pacnono-

xeHbt noA xenego6etonnututt nepeKpbtrl,4gM14, HeBo3MoxHo nptlMeHe-

HVe V TpaAAqilOHHbrX MeroAoB oneKrpoMeTprlr'r. Paspa6orvurr
HoBoro MeroEa roroBbt noAefltlrbce onbtroM t4HHoBaqhil e KHIB rge e

hcreKueM roAy npoBeAeH nhfiorHbtil npoeKT no ilHcneKTtlpoBaHHn

rpy6onpoeogoB c AriaMerparvlr 159 u 377 ttu aeponopra Guilin,

sKcnnyarilpyrou44xce c 1996 roAa.

Xog o6cneaoeaHils 14 ocHoBHbte pe3yflbrarbl orpaxeHbl Ha

Baxuo, qro ycnex poccricroil rexsonoruil o6ecne'1hn efi

KoHKypeHTocnoco6Hocrb na xrrafrcrov .pblHKe 
rpy6onpoBoAHoro

cepBnca, nocKonbKy npaBhTeflbcTBoM 3TO14 CTpaHbl npilHfTa uilpoKo-

MacuTa6Hag nporpaMMa peKoHcrpyKLll4l4 6onee cra asponopToB.

f1o4o6uutfr onbtr Moxer oKa3arbct none3HblM 14 oreqecrBeHHblM

opraHh3aqil9M, ocyulecTBngou-lrlM cTpouTefl bcTBo hnil KanpeMoHT

ronnileFroi r,ru$pacrpyrrypbt, nocKonbKy o6ecne'l ilBaer AaH Hbl M tl o
peaabHoM TexH4qecKoM cocrogHnl,4 o6lexroe. B ycnoeunx, KorAa Ao

B0 % rpy6onpoBoAoB npaKrrqecKh sKcnnyarilpyorce Ha npeAene

pacqerHoro cpora cnyx6ur (6onee 30-rra ner), nogo6uste EaHHble

MoryT nocnyxuru ocHoeoil 4nn obocuoeaHht oLlepeAHocrl.4 14 cpoKoB

n poBeAeHhe peKoHcrpyKLl1414.

Pr,rc. 1 Xog MTM-nHcnerruPoaalur

TEXHilqECKOIO

l22 l-l--
I

Pnc. 2: Crpenxauu yKa3aHbl yLtacrKfl HeAonycrllM0l0 cocToflH14r, Hy)r.Aaloul[ecfl B nepBooqepeAHoM peMoHre
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Haflil3 onbrra oL0rcTKr4 Tpy60npoBoEoB, B ToM qucne rpy60npo-
BOAHblx KOMMyHtAKa!.vtil aspOApOMHbrx CKIaAOB TcM u CilCTeM

L{3C, norassteaer, vro B cyulecrByrolt1r4fi e ote,lecraeHHutx
HOpMaTr4BHbrX AOKyMeHTaX TeXHOfl Orilu, KOrOpbre paSpa6arsteanucs e

70-80 rogax, uoryr 6srru cyqecrBeHHo r43MeHeHbr Ane AocruxeHnff
rnagFtoti 3aAaLril: o6ecneqeHue Lrhcrorbt BHyrpeHHrlx nonocrei.
BaxHsrr,ir, npr orpa6orxe HoBbrx rexHoflorvi', nensetcg o6o6tleHue
oreqecrBeHHoro u sapy6exHoro onbrra, coBpeMeHHaq oqeHKa

eo3rvloxtocteri r 4ocruxeuuri HayKV tA TexHhKu. flo uaueuy MHeHilto

TaKXe AonxHbt 6utru paccutorpeHbt r,'r yroLrHeHbr opraHil3aquoHHo -
TexHuqecK!4e MeponpilFT14F o6ecne.teH!4q qilcrorbr nonocrefi rpy6on-
poBoAoB Ha Bcex oranax HaqilHar or npou3Bo4craa rpy6onpoeogoe n
HaHeceHhs aHThKoppo3l4oHHoro noKpbtn4g Ao npoMbtBKt4, ucn'traH|/'il
il npheMK!4 B oKcnnyaraqnrc. Moxtto raK xe orMerilTb, qro ora KoM-

nneKcHaq rexHilgecKan 3a4aLra Moxer 6urru peu.:eHa npo$eccuo-
HanbHo eutcrpoeFtFtofi rexuolorreti, noAKpenneHHoi TexHhqecKuM

ocHauleHr4eM Bcex ucnorHr4Tenet, B ToM Ltilcne BbrnonHfloull4x
pa6orsr no rpaHcnoprLrpoBKe, norpy3Ke, pa3rpy3Ke, pacKnagKe no
Tpacce, uHxeHepuori noAroroBKr4 coorBercrByrou.lerZ rpaccur, pa6orsr

no cBapKe cexqurl e HilTKy 14 yKnaAKe B rpaHuep. Kpoue rexnuvecrnx
npueMoB no yKa3aHHbrM npoqegypaM AonxHbr 6urrs qerxo onpeAene-
Hbl nporpaMMbt Ll opraHh3auiloHHo-TexHuqecKue MeponpilArl 9 no

npegynpexAeHilrc 3arpF3HeHrfr nonocrefr rpy6onpoeo4oe gnn
cHilxeHuq 3arpar Ha nocneAyrculyNc oril4cTKy cTpourenbHo-
MOHTaXHbrMr4 npeAnpil9Tr4gMr4, B TOM LrLlCne nO npeAynpexqeHhrc
nonaAaHile BHyrpb BoAbr, cHera, rpyHra il nocropoHHr4x npeAMeroB,

AorrxHbr 6urrs ilcrnrcqeHbr HeurarHbre cnyqah pa3rpysru rpy6 na

Heno4roroBfleHHbrx nnou.lagKax, BonogeHilr rpy6 no sevne u r.n.

Heo6xoguvurl ycnoBreM o6ecne.reHils qilcrorbr rpy6 4onxHo 6urru
qerKoe B3ailMoAefrcreue ucnonHurenei pa6or r 6y4yu1r,rx gKcnnya-

TaHToB B nilqe npe4craerreneil T3K, o6rsarenbHo c KoHTponeM

nocneAH!4M14 Bcex oranoB pa6or na aopoApoMe, HavhHaq c cornaco-
BaHue nporpaMvur pa6or no granaM il KoHKperuKr4 KoHrpofir4pytorl!4x
qilcToTy npoqeAyp hcnonHr4TeflgMil 11 sKcnnyaTaHTaMu Ao osopvne-
nrn Heo6xo4nvbrx AoKyMeHToB, B ToM Ltilcne npu noeranuofi npileMKtl

BBoA14Mbrx yqacrxoe rpy6onpoBoAHbrx KoMMyHnraqri.
Cneqn$ura crpohrenbcrBa rpybonpoeo4ubrx KoMMyHl/Ka-

qntl cucrev Ll3C na aopoApoMax rpe6yer HayLrHoro obocxoeaHils
TexHonoruh ogl4crKh u npoMbrBKt4 yLracrKoB rpy6onpoeo4oB, a raKxe
TexHonof ilt4 nepiloAilgecKoro KoHTpoIrfl Lr 14cToTbr BHyTpeHH!4x nonoc-
reri r oqucrxr,r r,rx B xoAe nocne4yrouleri oKcnnyaraquil. flpe4craenn-
ercq, qro Anl ororo AonxHbr 6urru e crponquxcn rpy6onpoBoAHbrx
KoMMyHilKaqhex o4creM Ll3C e roHcrpyKl4BHoM !4cnonHeHilu npeA-
ycMorpeHbr cneqilaflbHbre urarHbre ycrpoicrBa c pa3MeuleHueM B

rexHonorr4LrecKilx KonoAqax. flpu npoexrupoBaHilu rpaccbr rpy6onpo-
BoAoB, KaK noKa3brBaer sapy6exnurrZ onbrl AonxHbt 6utru .rerxo

npo4yMaHbr Bce acneKTbr 3a\rilcrKr4 il npovrbrBKn rpy6onpoeo4oe,
TaKxe KoHTponr Lil4crorbt r4x BHyrpeHHilx noflocrei.

Henogsonrren unor7 pocxor.uulo npe4craBneerce npoMbr BKa

rpy6onpoeogoB aBilaronnilBoM, npeAycMorpeHHan 4eilcreyrcu1u tvt

Pyroeo4creov. [o eeo4a B oKcnnyaraqhn oLl4crKa rpy6onpoeogoe
voxer 6srru BbrnoflHeHa e o6u1eu cnyLrae npoMbrexofi, npo4yaxotZ,

BbrrecHeHileM sarpgsHeHilfi B noroKe xilAKocrn l4ril npornrilBaHileM
oLil4crHbrx ycrporicrB cneLlilanbHoi KoHcrpyKquu.

Asanrg roHcrpyxqurl oqhcrHbrx ycrporzcrB sapybexuoro u

oTeqecTBeHHoro npoil3BoEcTBa noKa3btBaeT, LtTo npil coBepueHcTBo-
BaHilu rexHonorvtit ouuctru rpy6onpoeogoB npil BBoAe B eKcnnyara-
t14n nocne ilx crpor,4Tenbcrea eSQerrueHo npuMeHgercq KoMnneKc

ueponpnnrui. Cne4yer yLll,lrblBarb, Llro BBoE HoBblx yLlacrKoB

rpy6onpoeo4ubrx KoMMyHilKaqura npouseoghrce, KaK npaBuno, B

4ericreyrculux cr4creMax l-13C, noerouy ueo6xogurvro orpa6arutears

Bonroe C.14.

acnupaHr MI-TYl-A

TEXHONOTIAfl Ot{ ilCTKI/ TPY5ON POBOTOB MOXET

SbITb YCOBE PIII EH CTBOBAHA

MeponphgTlirg 6es cyr4ecreeHHbtx orKnpqeuvth n tevt 6onee 6eg

couraa o6ecneLreHilq noneroB. flpu rcnonugogaHtttt oq14crHbtx

ycrpoilcre AonxHbr 6urru nogroroeneHbr cneqilanbHbte Mecra ux
3anycKa il npileMa, o6opygoearur o6ecnevuaaot4ue npoxoxqeHhe

oqilcrHoro ycrpotZcrea no rpy6onpoeoAy B npoqecce 3aqttcrKt4,

cneqhanbHbre cpeAcrBa oli14crKr4 ocrarKoB npoAyKTa u 3arpfl3HeHn/',a
TaKXe UX yTr4flU3aqiln.

Paccuorpuvr Ann nphMepa cnegyrculile rexHonorilil oqilcrKtt
rpy6onpoao4oe.

flpousrera. flpotrrutaxa ocyulecrBnqercl c noMou.lbto

nponycKa oqilcrHoro vnu pa3lenvrenbHoro ycrpoticrBa B noroKe

xrlAKocru. OHa o6ecneqileaer yAafleHhe ne rpy6onpoeoga He rorlbKo
aarpraHeHurZ, Ho u Bo34yxa, qro l4cKrroLraer Heo6xogulocrb ycraHoB-

Kr4 BO3AyXOCnyCKHbtX KpaHOB, noBbrUaer HaAeXHOCTb O6HapyxeHilt
yreqeK c noMotqbto MaHoMerpoB. Cropocrs nepeMeqeHilq ovl4crHoro

ilnu pa3AerilTensuoro ycrpofrcrBa npil npoMbtBKe AonxHa 6ulru ue

ueuee 1 xvt/v 4nn o6ecneqeHl4s 6egoctaHoeo..l-toro ycrotZqilBoro

ABilxeHus ycrporicraa. flporirurera npoilcxoAr4T 3a cver uouluofr
KaBVT aLIAvt 3a ov 14 crH bt M ycrpoticraov. fl pol sr e ra cq ilTaerc; 3a Ko H-

qeuHoi, KorAa olr4crHoe unH pa34enhrenbHoe ycrpolzcrBo Bbti4er il3
rpy6onpoeoga Hepa3pyureHHbrM.

flpu npovsrexe 6es nponycxa oqucrHoro ilnh pa3AenilTeflbHo-

ro ycrpoticrea KaLrecrBo otntcrKn o6ecne.lileaercq cKopocrHbtM

noroKotvr xr4AKocn4. Cropocru noroKa xilAKocru npil npoMbtere 6ea

nponycKa oLrncrHbtx ,r pa3AenilTenbHbrx ycrpotcrB AonxHa cocraB-
nerb He veuee 5 xu/v. f'lpornxeHHocrb yqacrKos rpy6onpoeo4oa

EilaMerpoM 6onee 219 MM, npoMbrBaeN4utx 6eg nponycKa oqilcrHbtx
ilnil pa3EennrerbHbrx ycrpotcrB, ycraHaBnilBaercF c yLreroM rhApaB-

nilqecKilx norepb Hanopa e rpy6onpoeoge u pacnoflaraeMoro Hanopa

HacocHoro o6opygoeanur. flpoluexa 6es nponycxa oqilcrHoro unil
pa3AenurenbHoro ycrpoicraa cLruraercn gaxoHqennofi, KorAa il3
cnilBHoro narpy6ra esrxo4rr crpys He3arpF3HeHHoi xr4AKocn4.

flpo4yexa. flpogyery c nponycKoM oLtucrHbtx nopLuHei
BbrnonHsrcT cxarbrM Bo3AyxoM nocrynaloqhM il3 pecilBepa (6anno-
ua) unn BbrcoKonpoil3BoAhren bHbrx KoMnpeccopH btx ycraHoeor.,Qnn

npoAyBKu raKxe Moryr 6utts ucnonugoBaHbr ilHeprHbte ra3bt, noABo-

AilMbre K rpy6onpoeogaM or ra3oBbrx ycraHoBoK npoMbrufleHHbtx

npegnpnnruri. Pecueep Erq npogyBKu co3Aaerce Ha npilnerarculeM
yqacrKe rpy6onpoeoga, orpaHu\reHHoM c o6eux cropoH 3arnyluKaN4n

nnn sanopxorl apvarypoil. flpu sanonueuilil pecuBepa Bo3AyxoM

neperqBilxHbte KoMnpeccopHbre craHquil MoxHo l/cnonb3oBarb no
opuoi' unu o6regnnrru !4x B rpynnbr. B nocnegHeu cnyqae HarHera-

reflbHbre rpy6onpoeo4ur Kaxgoro KoMnpeccopa no4Knpqarcr K

KoflneKropy, no KoropoMy Bo3Ayx noAarcr B pecilBep. y3efl noAKntoqe-

Hue pacnonararcr B cepeAuHe npoEyBaeMoro yqacTKa, KoTopbll4

pa3Aen9eT ero Ha ABa nneLra, nonepeMeHHo 9BnF|ouluecfl pecuBepoM

il npoAyBoqHbrM nnelroM.

Ha4ger'/Hure, MoHTl4pyeMbre Ha onopax rpy6onpoeo4ut
cneAyer npoAyBarb c nponycKoM oLl4crHbrx ycrpoticra o6ner.teHHoti
KOHCTpyKqr414, MaCCa U CKOpOCTb nepeMeqeHilfl KOTOpbIX He Bbl3oByT

pa3pyueHhq rpy6onpoeoga ilnh onop. flponycr nopruuetZ no uagseu-
Hsrrv rpy6onpoBo4aM ocyulecrBnflrcr noA AaBneHileM Bo34yxa co

cKopocrbro ue 6onee 10 xl/..r. flpogyexa c nponycKoM olr4crHoro
ycrpoficrea cqilTaercfl 3aKoH.leHHoti, Kor4a nocne Bbrflera oqilcrHoro
ycrporicrea il3 npoAyBovHoro narpy6ra Bbrxo4r4T crpyfl He3arps3HeH-

Horo Bo34yxa. Ecnr nocne Bbrrera oLl4crHoro ycrpoticrea us rpy6on-
poBo4a BbrxoAr4T crpys 3arpe3HeHHoro Bo3Ayxa AntA rasa, ueo6xo4u-
Mo npoBecril noBTopHyro npoAyBKy yqacrKa. Ecnlt nocne Bbtflera
olt4crHoro ycrpor7crea il3 npoAyBor.tHoro narpy6ra BbtxoAlrr BoEa, no
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rpyoonpoBoAy Aonon HilrenbHo creAyer n ponycil4rb pa3AeII ilreII b.

ila MarilcTpanbHbrx ra30npoBoAax npoh3BoA14Tcg TpexKpaTHa9
npoAyBKa c nponycKoM o\.l4crHbtx ycrpoticrB.

Bstrectenne sarpasrenui B noroKe xlAxocrl4. O.rncrxa
nonocl4 rpy6onpoeogoB BbrrecHeHileM sarprsueHuil B cKopocrHoM
noToKe xuAKocTr,l ocyqecTBn9eTcg B npoqecce yEaneHilg xr4AKocTLr

nocne rilApohcnbrTaHufl c nponycKoM nopuH9-pa3EeflilTenr noA

AaBneHileM cxaroro Bo3gyxa t nv raga. Cxopocrs nepeMeuleHilq
nopuHe-pa3Aefl uTefl I B eAilHorvr coBMeuleHHoM npoqecce oqilcrKr4
noflocn4 tA yAaneHVA BoAbr AoflxHa 6srrs He veHee 5 rl4/.l 14 Fte 6onee
BenilqilHbt, onpegennevoi rexHrqecxorZ xapaKTepilcl4Koi npuMeHq-

eMoro nopuHe-pa3genilTenF. flporrxennocrb yqacrKa ovilcrKr4

nonocTl4 BbtTecHeHileM 3arpg3HeHilt4 B cKopocTHoM noToKe xilAKocTl4
ycraHaBflfiBaeTcF c yveToM penbecpa MecTHocTr,'r, AaBfleHhc B

rpyOonpoeo4e B Haqafle orilulaeMoro yLracrKa il xapaKTepilcl4Kh
nopur H9-pa3Aenilrene.

Bce nepevrcneHHbre Bbrue cnoco6ur npoMbrBKr4 rpy6onpoeo-
AoB r/Melcr cBoh nnocbr 14 Mr4Hycbr. Tax npovurexa rpy6onpoeo4oe
6es ovucruoro ycrpoficrea ue 4aer rapaHThro o Ll4crore HilxHr4x roLreK

rpy6onpoeoga. B cesgil c reM, vro K aBilaronflilBy npeAbqBrnlorcg
xecrKile rpeboeaHur K KalrecrBy, ero HeAonycrr4Mo, no orHoueHilrc K

cilcreMaM U3C. OxoH.rareflbHaq nooMbrBKa c ilcnonb3oBaHheM

oLl4crHbrx ycrpoicre cilctevrur l-l3C eoauoxna roflbKo c r/cnonb3oBa-
HileM aBilaronflilBa AflF l,lcKnlogeHilg nonagaHun a rpy6onpoeo4
Bo4br, a oro cBlsaFto c 6onulul4Mh MarepilaflbHbtMil 3arparaMn. Taxxe
cucreMbt l-l3C uvenr cilflbHo pa3BerBneHHbre cxeMbr, qro He no3Bo-
nqeT npou3BoAr4Tb npoMbrBKy Bcei chcreMbr B qenoM.

flpor'ruraxa cucren L{3C npo4yexori c nponycKoM oqhcrHbrx
ycrpotcrB TaKXe cBF3aHa LracrilqHo c npooteMaMrl, Koropbre Bo3H14-

Kalor u npu npoMbrBKe c nponycKoM orihcrHbrx ycrpoicra. Ho hMeer
HeKoropbre nflrccbr. flpogyaxa rpy6onpoaogoe He rpe6yer hcnorb3o-
BaHhe aBuaTonnilBa, 3To nprBoAr4T K yMeHbLxeHhrc MaTepharbHbrx

3aTpal Ho TpeoyeT HaflilLrile cnycKHbrx KpaHoB Anr 3anolHeHht
rpy6onpoeoga nocne oLl,rcrKu. Ecnu cilcrei.ia oKcnryarhpyercl
MHOrO reT' TO 3TO Bbr3btBaeT HeKOTOpbre TpyAHOCTH nph 3anorHeHHr
cilcTeMbr.

O,lilcrxa nofl ocll rpy6onpoeo4a BbtrecHeHileM 3af ps3HeHhH

B CKOpOCTHOM nOTOKe XhAKOCTI4 OCyqeCTBnreTCr TOTbKO B npOqeCCe

yganeHilF xr4AKocl4 nocne rilApor4cnsrraHuil. Sror cnoco6 raxxe
secer c co6orl 6onuuue MarepilanbHbre 3arparbr B cBq3r4 c ucnonb3o-
BaHueM Anff rilApoilcnbltauui aauatonnueo. 9au1e rilApohcnbtraHt,tt
npoBoAerce 3anonHeHueM rpy6onpoBoAa Bo3AyxoM (npu eeoge e

oKcnnyaraqilrc) u ronuro eo epeMe oKcnnyaraqnn pa6ovei cpe4ofi.
Ha Haur B3mqE peKoMeHAyeMbrM cnoco6ol oL{r4crKr4 rpy6onpoao4oe
npil BBoAe B oKcnnyaraqhrc 6urna 6sr npo4yexa rpy6onpoeo4oa. Tax

KaK nocne MoHraxa a rpy6onpoao4e cKanfluBaercs 6onsuroe xonu-
LrecrBo rpyHTa, BoAbr, oKanilHbr n r.n. f'lpn npoMbrBKe eroro rpy6onpo-
eoAa 6urno 6ut uspacxogoeaHo 6oruuoe KonilLrecrBo aBuaronrt'lBa
KOTOpOe MOXeT il He ilCnOnb3OBaTbC9 nocre npOMbrBKl4 nO npgMOMy

Ha3HaqeHilrc. flpo4yexa ne rpe6yer AonoflHilrenbHurx nprcnoco6ne-
urtril pna c6opa aeuaronflilBa Ha BbrxoAe !43 npovureaeuoro rpy6onpo-
aoga. 3ro o6nerqaer npoqecc ovucrxr cucreu !3C.

flpu ercnnyararllrn rpy6onpoaoAa MoxHo 6utno 6ut peKoMeH-

EoBarb coBMecrurb oq r4crKy norocl4 rpy6on poeoga BbtrecHeHileM

3arp93HeHhe B cKopocTHoM noToKe xuAKocTl4 il npoAyBKy c nponycKoM

oLil,'tcTHbrx ycrpoicre. B cegeil c TeM, LtTo /MetoTcg TpyAHocril npil
onopoxHeHile rpy6onpoaoga nepe4 npoAyBKoi r,r oKoHoMr,r,.recKr He

eurroAFrori npouurexoi rpy6onposoga o6ueguHeHue orilx AByx
cnoco6oe o6ner.taer npoqecc oLl4crKr4 nonocrh rpy6onpoao4a eo

BpeMr sKCnnyaraqnh.
PaccvorpeHHsre BaphaHTbr texgonoruti MoxHo paccMarp/-

Barb KaK anbrepHarilBHbre. Hoeure rexHonoru il oLr,lcrKr,r rpy6on poeo-

aoe Ll3C c peffiaMeHraqveil ux e HoBbrx HopMarilBHbtx AoKyMeHrax

AonxHbt 6utru paspa6oraHbr Ha ocHoBe onbrra il npoBeAeHrF, cneqh-
anbHbtx HayqHo-t4ccfl eAoBarefl bcKr.4x pa6or npegcraBr]terct, Ltro

3arpoHyrbre B crarbe Bonpocbr voryr 6strs paccr,rorpeHbt Ha (Kpyr-

floM crofle) cneqilanhcroB B xoEe npeAcroFUlero 3aceAaHuF KoMhre-

ra aeiaal-CM.

Cnucox 14cnofluayeuoi flHreparypbr :

Pyxoeo4creo no rexHHqecKoi excnnyaraqur cKnaAoB tl
o6rerroe ropKrqe-cMa3o.{Hbtx MarepHafl oB npeAnpxnrt4i
rpaxgaxcxoi aBual1lv. M.: Asponpoerr 1994 r

Hopuul rexHonoruqecKoro npoeKTHpoBaHlas pa3BerBreHHbtx
xe$renpo4yrron poBoAoB BHTn-3-90. M.: 1 989r.

14 rSoprvraqror x ur i c6opx nx Ns4 xorularera aaua l-CM. Crarsq :

<Onurr npovsrsKr4 14 BBoAa B oKcnnyaraqillo HoBoro yqacrKa

rpaHcnoprHoio ronrilBonpoBoAa B aoponopry <!ovoAe4oeo).
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Havafle 90x rogoe npourofo BeKa craflo FcHo, vro nyrb K

peLxeHhrc 3aAa!, croqulilx nepeA TonnuaosanpaBoqHblMt4

KOMnneKCaMil aSponoproB nexilT qepe3 opraHh3aqrloHHo-

rexHt4L1ecKile Meponpil9Tr49, HanpaBneHHbte Ha noBbrueHhe npoil3Bo-

AhrenbHocl4 TpyAa oneparopoe Aerovarr3aqhF, KaK npeAcraBrts-
nocb B Te roAbt, ecTb oAHo r43 npaBunbHbrx HanpaBneHur4 h eAil-
HCTBeHHO AOCTynHbtx CpeACTB AOCTilXeHhf qenh 

'4CKnrcqeHilFOnepaTopa r3 CilCTeMbl BeAeHus yqeTHblX onepaqill,l B TeXHOnOruqeC-

KoM npoqecce. [ns AocruxeHvtnstoit qenu rpe6oeanocb BHeApeHue

B npaKTrKy pa6orst TonnuaosanpaBovHbtx KoMnneKcoB HoBbtx

noAXoAoB B TexHrqecKoM o6ecneqerun rexHororilHecKoro npoqecca,
B TOM ql,4cr]e SfleKTpOHHbtX BbtqilCnhTer]bHblx cpeAcTB, SKoHoMl4KO-

MareMarilqecKhx MeroAoB n o4creM ynpaBneHilg, oceo6oxqarculrlx
qenoBeKa-onepaTopa or yqacrhg B TexHonoTilLlecKoM npoqecce
HarilBa aopoApoMHbrx ronnt,tBo3anpaBultlKoB. B re rogut crano FcHo,
lrro npocTag 3aMeHa TexHrqecK!4x ycTpol4cTB, y3noB 14 arperaToB, He

nphBeAer K xenaeMoMy ycnexy. ,qne paAilKanbHoro peueHile 3aEaLt,

norpe6oeanocb nprHFTile uoaoi xoHqenqur, HanpaBneHHot Ha

aBTOMaTr43aLlilrO OTAenbHbrx TeXHOnOfilqeCKilX npOLIeCCOB npOil3BO-

gcrea. 3ro B nepByro oqepegb npilBeno 6ur r cyqecreeHHoMy yMeHb-

uleHil0 cTeneqt4 yracrvF, oneparopa B yqeTHbrx onepaqhgx Ha

nyHKTax HanrBa il, KaK cneAcTBile, cHr,4xeHre TpygoeMKocTu caMilx
onepauuri HanilBa il o6ecne,reHhc KaqecrBa ronnrBa no AetcrBoBaB-
lrrM Ha ry nopy HopMaM. ,[nr eroro rpe6oeanocu nprMeHeHile, B

nepByro oqepeAb, SneKTpoHHbrx Bbrqrc|l,1Tereil, cneqharlbHblx

AarqrlKoB (ceHcopoe), ycrpotZcra eeoga/euteo4a, j/npaBntoul14x

oreMeHToB (rourponnepoe), ncnonunrenuHutx ycrporcra, ilcnonb3y-
rorl]t4x oneKTpoHHylo rexHLlKy il MeroAbr Bbt..tilcneHilt, Konilpyloulhe
MbrcnhrenbHbre $yHxqr,rra qenoBeKa. flpn yvacrnu cneqilafilcroB
Heueqrori $r,rprrrur Mess-und Fordeftechnic Gwinner GmbH & Co.

(coxpauleuuo M+F) 6urna paspa6oraua KoHqenqilfl il rexHillecKhe
peueHHF MoEytbHot aBToMaril3aqilil oTEenbHblx rexHorlorillecKilx
onepaqrarZ. Kouqenryansustfi nogxog vto4ynuuoti aBroMaru3aqilh
npeAycMaTphBan noSTanHyn aBToMaTil3aqhFo TexHorlorilqecKilx
onepaqr,rri c ganuuefiLuetZ rurerpaqrefr e Aerovaril3ilpoBaHHyro
Cucrevy Ynpaeneurr Texuonorutqecrrvu flpoqeccaun (ACV Tn).
3ror nogxog K peueHurc 3aAaq aBroMarrl3aqilil npolUen npoBepKy

BpeMeHeM il cefoEHF yxe HUKTo He coMHeBaeTcg B npaBilnbHocTl,4

ol,1x KoHqenryarbHbrx peuetuti t/ Ha ceroAHqtxuttfi geHu ilAer peqb o

ganuHeiruev pa3BVrwA crcreuuoi TexHilKr4 Ha 6age yrbrpacoBpe-
MeHHbrx rexHororui. Ha4o cKa3arb, trro K orBery Ha Bbt3oBbt BpeMe-

Hl4 coBpeMeHHute Tonn/eosanpaBoqHbte KoMnneKcbt a3ponoproB
Poccr,rn nogroroBreHbt ue clrnot7 rocyAapcrBeHHbtx t4HBecrilul4rl t4

nporpaMM, a, qro oco6eHHo BaxHo il npilFTHo, cilnoti co6craeFlHoi
uHvrJt aTvBbt r4 cpeAcTB.

B coepervreHHurx Astovatilg14poBaHHblx Tonnuaoaanpaeov-
Hbrx KoMnreKcax ilcnonb3yeTct TepMilH (aBToMaTil3hpoBaHHoe

ynpaBreHile), noAqepKilBaoulutZ oruocurenuHo 6onsruyo creneHb
yqacrrF LrenoBeKa B TexHonorrqecKoM npoqecce. flo +rnocoQilil
aBToMaril3rpoBaHHofo ynpaBneHilfl npoqecca 6stln nocrpoeHst u

BHeApeHbr aBToMaTil314poBaHHbre nyHKTbl HanhBa aSpoApoMHblx

ronnhBo3anpaBU-{l4KoB B agponoprax BHyxoeo, florr,rogegoeo, Cypryr
il pFAa Epyrilx agponoproB. Cero4s g rexHofl oTt4l,'1 aBToMar/31.4 poBaH-

Hblx npoqeccoB cranil rnaccnrotZ il HaxoAtr ece 6onee uilpoKoe
npilMeHeHfi e. !alsHerZuee pa3Brrue aBToMarv3a\atA TexHofl oruLlec-

Krx npoqeccoB npilBeflo K co3AaHh|o aBToMaTil3l4poBaHHblx cl4cTeM

ynpaBneHil9.
B xoHeqHov cqere, qerbn aBToMaril3aqilu tBflgercq noBbl-

ueHile npoilsBoAilTenbHocrr4 TpyAa, yryqtteHile KaqecrBa o6cnyxu-

Fporuoe B.K.

Mess-und Fordertechnik Gwinner GmbH & Co.

Pyroaopurens aBnaqiloHHbrx npoeKToB

BaHilF KlileHTyput TonnlraosanpaBoqHbtx KoMnneKcoB (aenaxovna-
nr.rrZ), onrrvnsaqufl ynpaBneHile, ycrpaHeHue qenoBeKa or npor3-
BOACTB, OnaCHbrx An9 3AOpOBb9 r4 COXpaHeHl4H KaqeCTBa aBl4aTon.f]148.

Aerovarnsaqlrr, 3a ilcKtrcveuurev npocreiuhx cnyqaeB, rpe6yer
KOMnneKCHOTO, CI/CTeMHOTO nOAXOEa K peueHilrc 3aAaq, noSToMy

TexHilqecKr4e peueHhfl croquilx nepeA aBToMaril3aqueh 3aAaLl

o6urqHo Ha3blBarcTcg cr4creMaMrl. Ha cerogHnututlfi geuu uau6onee

aKTyanbHblMr4 gnn TonnneoeanpaBoLtHbtx KoMnfleKcoB aoponoproB

cr4creMa Mil F BrF rorct ABToMarh3l4poBaHH bte crcreM bl yn paBneHltt

TexHorofr4qecKnM npoqeccoM ACy Tn u AeroMarilgrlpoBaHHaq

chcreMa ynpaBneHL4fl npegnpilqrilevr ACYfl.
Aeror.raru:upoBaHHbte cucreMbt ynpaBneHuF TexHotlo-

rhqecKuMl4 npoqeccaMu (ACy Tn) npegHa3HaqeHbt ArF peueHilq

3aAaq OnepaTtlBHOro ynpaBneHt/1A vt KOHTpOIIfl TeXHorOf l4qecKilMl4

o6uexravr TonnilB03anpaBovHbtx KoMnfl eKcoB aoponoproB. Cnequa-

nrailpoeaHHori 4nr TonnraosanpaBoqHbtx KoMnneKcoB gBrffercn

ACy Tn COTAS, Koropal npegcraBrler cobotZ xovnrexc nporpaM-

MHbrx ,'1 TexHnqecKilx cpeAcTB, npeAHa3HaqeHHbll4 An9 aBToMaTil3a-

qilu ynpaBneHilr rexHonoruLrecKilMil npoqeccavu. !nn KoMnneKcHoro

peueHrlr 3aAaq ynpaBneHr,rq ACV Tn COTAS ilMeer cilcreMHyto

cBq3b c aBToMaril314pogauuoi cucreuoi ynpaeneHnn npe4npillTileM
(ACy n). ACy Tn COTAS npegcraBnter co6oi rovnneKcHoe peue-
Hre, o6ecnequBatoulee aBToMar143aqilrc ocHoBHbtx rexHofi or!4qecKtlx

onepaqut B npoil3BoAcrBeHHotvl t-lt4Krte B qeroM ilnu KaKoM-To efo

o6oco6neuHorr,r yqacrKe. Tepvnu (aBToMar!43l4poeaHHbtti> B ornilLlile
or repMUHa (aBToMar/LrecKilt) noA.lepKtlBaer B03MoxHocrb yqacrL4t

qenoBeKa B orAerbHbrx onepaqilgx, KaK B qengx coxpaHeHil9 LlefloBe-

LrecKoro KoHTpong HaA npoqeccoM, TaK il B cBfl3t4 co cnoxHocrbto ilnil
ueqenecoo6pa3Hocrbro aBToMaril3aqhil orgeflbHbtx onepaLlrt.
CocraeHurvlr LracrFM14 ACy Tn COTAS tBfletorcq orAerbHble chcre-
Mbr aBroMaruqecKoro ynpaBneHtlF (CAV), aerouaril3l4poBaHHble
ycrpotZcrea il LreroBeKo-Mau!4HHbte uurepSettcut, cBt3aHHble B

eAilHbrt KoMnreKc.
9eroeexo-NralunHuuti uHrep$efic (9MLl), noHtrile, oxBarbl-

Barculee hHxeHepHbre peueHhF, o6ecnevraarculue B3ailNAoAe14crBile

oneparopa c ynpaBrFeMbtMt4 14M MauiuHavlt ltnn o6uexravr. Cosga-

Hue cilcreM LreroBeKo-MauhHHofo t4HTep$eica recHo cBF3aHo c

sprouovr,rxora, Ho He roxAecrBeHHo eri. flpoerrrapoeaHile 9Mtl
BKfoqaer g ce6q cograFtue pa6oqero Mecra: Kpecfla, crona, vnv
nynbra ynpaBfieHile, pa3Meuleuue npn6opoe !4 opraHoB ynpaBneHht,

ocBer4eHile pa6orero Mecra, il, no Bo3MoxHocrl4, Ml4KpoKnrMara.

Tarxe paccvarptaBarcrce EettcrBt4e oneparopa c opraHaMil ynpaBre-

HVIA, ux AocrynHocrb u Heo6xo,qrvue ycvnvF, cornacoBaHHocrb
(Henporueopevueocrs) ynpaBntrculilx aosgeficreuti il (3aulilra or

AypaKa), pacnoroxeHile AilcnneeB il pa3Mepbt upu$roa Eflt Hl4x.

Han6oree cnoxsoti saAaqei eBfleerce co3AaHile HMtzl Ans nilnoroB
cavonera. Peanusaqrn 9Mlzl e Tonn/eo3anpaBoqHblx KoMnneKcax

a3ponopToB, Lraule Bcero npotl3BoEl4Tct c ilcnoflb3oBaHheM KaK

noneBbrx rexHt4vecxrx ycrpoilcrB KaK, HanpilMep, eutvrcnltrenr MFX-

100 u MFX-4 Terminal npo/3BoAcrBa KoMnaHilu M+F, oneparopcrre
naHen!4 u Ap., TaK 14 cr4creMbt oneparopcKoro ynpaBneHilg. Kax

npaBuno, ACy Tn COTAS ilMeer eAilHyto o4creMy oneparopcKoro
ynpaBleHilg TexHonolilqecKrM npoqeccoM B Bl/Ae oAHOTO !4nU

HecKorbKhx nyrbroB ynpaBneH!4q, cpe4crBa o6pa6orxu il apxtlBtlpo-

BaHuff rHQopMaqilr o xoEe npoqecca !4 TunoBble SleMeHTbl aBToMa-

T14Kl4: AaT9tlKl,4, KOHTpOrrepbl 1,1 ilCnofl HilTenbHble yCTpOrCTBa.

Harbonee npuevneuoil c SKoHoMl4LlecKot ToqKl,4 3peH!4t

apxlrrerrypori nocrpoeHun ACY Tn COTAS qeneerce apx!4reKrypa Ha

6ase nprveHeHrt pacnpegeneurutx cl4creM ynpaBneHilq PCY

oT ABTOMATI/3ALll/1/
K C t/ CTE MAM ABTO MATI/ L] EC KO I-O YN PAB IIEHIAfl

IA IAC KYCCTB E H H O MY 14 HTEIITI E KTY
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(anrn. Distributed Control System, DCS). PCY unu DCS oacrevra 4nn
ynpaBfleHhe TexHonorilHecKHM npoqeccoM, xapaKTepu3yeTcg
nocrpoeHileM pacnpeAendHHorZ crcreuur eeoga/esrao4a !4 AeqeHrpa-
nu3aqveil o6pa6orxu AaHHbtx. B o6ulervr cflyLtae, PCV npuveurnrcn
Anfl ynpaBfl eHufl HenpepbtBH btt tn u rn5pvgnatMh TexHofl ofl4qecKhMrl
npoqeccaMil (xorn, crporo roBope, c$epa npr,rrvrenenrs PCV ronuro
srhM He orpaHilvexa). K HenpepbrBHbrM npoqeccaM MoxHo orHecru l4

npoil3Bo4crBeHHyrc AenrenbHocrb aoponoprol v vx Tonnneoaanpa-
BOtlHblx KoMnneKcoB, nocKonbKy ocTaHoB npoqecca, Aaxe KpaTKoBpe-

MeHHbri, Moxer npilBecril K cpbtBy nnaHa nofleroB, 3a KoropblM
cneAyer orBercrBeHHoctu. Tnnrqgutrvr npe4craBureneM annaparHbrx
cpegcrB PCV senqercq Bbtlrilcnr4TelrbHsrrl rovnnexc MFX-4, eKnrcqa-
ror4uti e ce6q 9Mtl MFX-4 Terminal h eur,tilcnurenu MFX-4 Controller
B KoMnneKTe c KoMMyHilKaqhoHHbtM14 ycrpofrcrean,lu. lnn nu$opua-
quouuoti cB93u pacnpe4efl eHHbtx cl4creM ucnonb3yKlrcg npoMbtrx-
neHHbre ceru c orKpbtrbtMil nporoKonaMV TVna CanBus, TCP\IP u

naKerHbrx rextonoruri KoMnborepHbtx cereri Ethernet (eaepnel or
nar aether 

- 
g$r4p), npeuMyulecrBeHHo noKaflbHbtx Bbtvilcnhreflb-

nutx cerefi (IIBC). Crauaaprur Ethernet onpeAenercr npoBo4Hbte
coeAhHeH!49 u sneKrpilqecKile cilrHanbt Ha cpu3hqecKoM ypoBHe,

QopMar KaApoB l,t npoToKoflbt ynpaBneHilF AocrynoM K cpe.4e Ha

KaHanbHoM ypoBHe MoAenr4 OSl. Ethernet B ocHoBHoM onucbtBaerce
craH4apraMil IEEE rpynnsr 802.3. Ethernet cran cauori pacnpocrpa-
siisHoil rexnonorrefr flBC co cepeAhHbt 90-x ro4oe npounoro BeKa,

BbrrecHhB TaKile ycrapeBur4e rexHoflornu, xaxArcnet, FDDI u Token
nng..

hHrerpupoeaHHac ACV Tn COTAS oro KoMnneKc nporpaM-
MHbrx, TexHhqecKtlx, ilHCpopMaqiloHH btx, JIilHrBilcTtlqecKilx, opfaHil3a-
r.l14oHHo-rexHonorhqecKilx cpe4crB n peilctevi' xeanu$nqupoeauHo-
ro nepcoHana, npeAHa3HaqeHHsri 4nn peureHilg 3aAaLr nnaH!4poBa-
Hiln u ynpaBneHilg Tontt'tBo3anpaBoqHbtM KoMnfleKcoM agponopra r.l

npeAcraBnrercg xax qactuurri cnyvari aerouarusrpoeaunoi chcreMbl
ynpaBneHile agponopra. ,Qnr peueurn saAaq uHTerphpoeaFtHorl ACY
Tn COTAS npilMeHeprce rexHoflorur4 MRP, MRP ll ra ERP-orcreu.
lzlHrerpupoeaHHaq ACV Tn COTAS peuaer 3aAaqH opraHh3allhH
npoil3BoAcTBa, BKnrcqafl ocHoBHbte npoh3BoAcTBeHHble npoqeccH. a
TaKXe BxoAnr-uyro 11 r4cxogfllt1yrc norilcruKy. C nouoqurc c!4creMbl
AFIS (aHrn. Airport Fuel Information System) ACY Tn COTAS ocyule-
cTBJlgeT KpaTKOCpOqHOe nnaHhpoBaHue npoqecca H MoHl4TopHHr

3anpaBKrl Boa4yuuurx Cy4oe c yvdrov npoil3BogcrBeHHbtx Mou{Hoc-
reil. Tarrv o6pasorrl, r4HrerpupoBaHHbre chcreMbr ACy Tn COTAS
npe4craBfi fl er co6ofi nporaeoAcrBeHHyro ilcnolrHurenbHyro cl4creMy,
peuarcqyrc 3aAaqy crlHXpoHv3a\AV 14 KoopAuHaqhu npoil3BoAcTBeH-
Hoi AetrenbHoctu Tonnilso3anpaBoLrHoro KoMnneKca B paMKax

raxux-nu6o npoil3BoAcrBeHHbrx crpyKryp, HanpuMep, [lpuevuoro u

Pacxo4Horo crflagoB h r.A..

flnn aerovaru3aquil KoHTponF KaqecrBa ronnilBa paspa6a-
rbrBaerce cl4creMa QCS (coxp. or aHrfl. Quality Control System -
Cncreva Kourponn Ka,recrea - CKK). Cracreri,ra CKK npeAcraBflrer
cobotZ rovnnerc na6oparopnoro o6opygoBaHue v nporpaMMHoro
o6ecne.reHhs, npeAHagHaqeHHoro Ane ynpaBneHhs noroKaMil pa60r
no na6oparopuoMy l4ccfle4oBaHilto KaLtecrBa ronfiilBa u reHephpoBa-
nurc flacnopra Kaqecrsa" Cncreua onrhMt43t4pyer o6op npo6 ronnr-
Ba, ux aHan!43, Bo3Bpar il orqerHocrb fla6oparopHbrx Aauusrx. CKK -

cilcreMbr, KaK npaBuno, $yurquouupyror coBMecrHo c ACV|I-
cilcreMaMu, ocobexno oro aKTyanbHo AnF agponoproe c 6onuLur,rl4

naccaxupoo6oporoM 14, KaK cneAcrBile, aBilaronnhBa, Ltro no3Bonger
cHl43l4rb pncr eosgericrB!4n qefloBeqecxoro Saxropa ua oLur6oqnure

Aeilcrails u, KaK creAcrBile, noBbrueHue ypoBHg 6esonacFrocril
noreroB. HagHa.rexilet4 CKK qensercq nonyqeHile gocroeepuorl
l4H(popMaquh no pe3ynbrarau ucnsrraHufr aBuaronruB, a raKxe
reHephpoBaHilt flacnopra xavecrBa u nepeAaqu nonytleHHbrx AaHHbrx
e ACV TTI il Asrol4arilghpoBaHHyro cucreMy BeAeHilq yrlerHbrx

onepauuil ACV Vqer. Baxnurv MoMeHToM sBnrercq hcnofl b3oBaH ile
ACy Tn COTAS EnF KoHrponr u fnxcal,1,uu rexHoflon4lrecKhx onepa-
qrfr , npe4ycuorpeHHbrx 4efrcreyrcquvh TexHonoril,{ecxruu Kapra-
vr (TK) Tonnnao3anpaBoqHoro KoMnneKca Afle npuHel4e KoppeKrHbrx
u cBoeBpeMeHHbrx ynpaBneHqecKhx peueHili.

Ha coepeveuHoM grane, rnaeHot qenup cog4aFrus AC
eBneercF He ynpoqeHile BbtnonHeHue TexHororhLtecKilx npoqeEyp, a
KaTeropil3aqHe u craHAapTil3aql4F TexHofloruqecKoro npoqecca AfiF
obecneqetuq cra6ununoctn u 6egotraguocru oa6orsr Tonnugogan-
DaBOqHOTO KOMnneKca.

[nn 4ocruxeHilq cornacoBaHHocrn $ynxrluonrapoeaHun
cilcreM ynpaBneHils TonnileoganpaBoLrHbrM14 KoMnneKcaMu c aBToMa-
Tr43r4pOBaHHbt Mn Cr,4CTeMaMil ynpaBneHilg aSpOnOpTa, npou3BoAilTcg
conpexeHhe KopnopaThBHbrx 14H(popMaqiloHHbrx chcTeM, KoTopbre

oxBarbrBanr ece un$opuaqiloHHbre npoqeccbr aeponopra. Tarne
cilcreM br r4Horga Ha3btBanr chcreMaMu xorrr nnercHori aBToMaril3a-
Llr4il npeAnphcrur. B aeponoprax l-pa6gaHcxoil aeva4vu npilMeHqtor-
cn ERP-cucreuur (anrn. Enterprise Resource Planning System -

Cucreua nnaHilpoBaHhe pecypcoB npegnpurrur) npeAcraBrqrcu.lhe
co6ofr ropnopar!4 BHyro ru$opvaqnouHyro chcreMy (KlzlC), npe4nas-
HaqeHHyro Ane aBroMarilsaqnu yvdra u ynpaBneHun B Maclura6ax
aoponopra. Kar npaauno, ERP-cucreuur crpolTcc no MoAynbHoMy

npilHqhny v a toir unu uuoit creneHil oxBarbrBapr Bce KfltolreBbre

npoqeccbr AeereflbHocr4 aeponopra. flprvenenue ERP cncreur
no3Bofifl eT ucnonb3oBaTb oAHy 14HTerpilpoBaHHyrc nporpaMMy BMecTo

HecKoflbKrlx pa3po3HeHHbtx. E4uHan cilcreMa Moxer ynpaBnnTb

o6pa6orxori, norucruxori, guctpu6yqueVt, 3anacaMil, 4ocraerorZ,
BbrcraBreHileM cveroe-$axryp r 6yxranrepcrurvr yvdrou.

Peanusyevan e ERP-cucreruax chcreMa pa3rpaHhqeHhe

Aocryna r r,rHSopvraqur,r npeguaCuaveua (e xounnexce c ApyrilMh
MepaMil ux$opuaquonnofi 6egonacxocril npeAnpunun) Ana
nporr4BoAetcrB14s KaK BHeuHilM yrpo3aM (HanpilMep, npoMbrurneHHo-

vy runuouaxy), raK u BHyrpeHuru (uanpuuep, xuqeuunu). Buegpne-
Mble B cBq3Ke c CRM-cucreuohu cucteuoit KoHrponn KaqecrBa, ERP-
cucreMbr HaqeneHbr Ha MaKcilManbHoe yAoBnerBopenre norpe6uoc-
reri aeponoproB B cpeAcrBax ynpaenennR 6usnecov.

flpruepov ERP cucreuur FBnqercq npilMeHFeMaF B nocneA-
Hee BpeMe cilcreMa GroundStarAODB. Crcreva GroundStarAODB
f,BJrrerce 14HTerpnpoBaHHori cucreuori ynpaBneHilF pecypcaMh

agponopra. flonyvexue uuQopvaqnu or MoAynF cucreuur RAMP
SERVICES - O6cnyxuaaurn fleppoua Aepoeoraana il raKilx ee
nogcrlcreM, xar Aircraft Movements (4eraxeHrae eosgyr-uHsrx cy4oe),
Aircraft Fuelling (3anpaBKa Bo3AyurHbrx cygoe), Aircraft Services
(o6cnyxueauue Bo3AyurHbrx cyAoe), De-lcing (o6pa6orra Bo3AyruHbrx

cyAoB npol4Boo6negeuurenuHbrMu xu4Kocrnuu) noaaonner aBroMa-

Tl,l3rlpOBaTb npoqeccbr nnaHilpoBaHilg 14 KoopAhHaqhr pa60rsr

TonnueosanpaBoqHoro KoMnfieKca h a3ponopra B pexr4Me peaflbHoro

BDEMEHil.

Kar vur BUAHM, coBpeMeHHbre crcreMbr ynpaaneHhF npeA-

craBnstor co6ofr xounneKc aBToMarH3hpyeMbrx crcreM. pa6orao-
ulue no npuHqHny 4y6nnpoeaunn qenoes{ecxori Mucnr Ha ypoBHe

l'1HTerp].rpoBaHHbrx annapaTHbrx r,! nporpaMMHbrx cpegcTB. no3Bofl fl rc-

ulHe eefloBeKy oneparopy npliHrMarb 6onee rnr MeHee onrrMarb-
Hble peueHHr npoH3BoAcTBeHHoro H TexHonofHr-{ec{oro xapaKTepa.

Kaganocs 6u. uens aocryrHyra. Oasaxo orBer Ha 3Tor Bonpoc

3€rcraBnger 3agaBarb cauxlr ce6e Hoeui Bonpoc: a HenL3r nr
o6oirue 6es erHx rporo34ro.rx Lr.rxaQoe q{crex ynpaBneHne. KaK

yBenHqHTb o6tenu naMrrrr. yBenreHTb cxoposru o6pa6orcr HHOotr
Mawri' u. oAHoBpeMeHHo. riorr)^.rxTb eule 6onee orrTl4ManbHbre

cHrHarbr ynpaBneHhe. OBe.{y - Moxfro. fro J.ne 3roro Hyxoo norMe-
Htrb BbrqHcnrrenbHbre ycrpo*crBa Ha oc$o€€ FcrryccrBeHHbrx

HeipoHHbrx cerei.
CerogHr hcKyccrBeH H bre Hei por rue ceru I l.'l H C r n pelcra B-

nsor co6oi MareMaruqecKxe MoAenH. a rap{e Hx nporpauMHue vrl'l
annapaTHbre peant 3aqut , nocTpoeHHbre no npHHuHfry opfurHH3€ruHH r{

Qynrqronrpoeaaus 6uonoruvecxnx Herponxux cgrex - 
csret

HepBHbtx KneroK xl4Bofo opraHh3Ma. 3to noxqrHe Bo3HHKno nprl

v3y9.eH|,!M npoqeccoB, npoTeKarcu{ux B Mo3re qenoBeKa. H npH nonbrr-
Ke cMoAenupoBarb erh npoqeccbr. flepeoi raxoi nonurxox 6suv
ueriDousure ceru Marxanora u Ilurrca. BnocneacrerH. nocJte
paspa6orxu anropr4TMoB o6yveuur, nonyqaeMbre MoAeflh cranu
!4cnonb3oBarb B npaKTilqecKilx qengx: B 3aEaqax nporHo3HpoBaHHg.

An9 pacn03HaBanun o6paeoe, B 3a4aqax ynpaBneH!4q h Ap.
lzlHC npe4craensrcr co6ofr chcreMy coeAilHdHrsrx h B3aHMo-

gerZcreyrculnx ve44y co6orZ npocrbrx n poqeccopoB (rcxyccreeuHurx
ueripouoe). Tarue npoqeccopsr o6urvuo goBonbHo npocrbr, oco6exno
B CpaBHeHilil C npoqeccopaN4u, hcnonbSyeMbrMl4 B nepcoHanbHbrx

KoMnbprepax. Ka44urra npoqeccop nogo6Hofr cer!4 uMeer Aeno
TOflbKO C CUrHanaMil, KOTOpbte OH nepilOAl4LreCKil nonyqael vcvfHana-
Mr4, KOTOpbre OH nepuoAugecKil nocbnaeT Apyn4M npoqeccopaM. ,4,

reM He MeHee, 6y4yvu coegnHeuHurvr e 4ocrarovHo bonbuyto cerb c
ynpaBngeMbtM 83ahMoAetcrBueM, TaKile fl oKanbHo npocrbte npoqec-
copbr BMecre cnoco6ttut BbtnonHqrb AoBoJrbHo cnoxHbre 3aAaqil.

C roqxn 3peHilq Mauilnnoro o6yvenns, neriponuas cers
npe4craBnner co6or7 qacrFruril cnyvari MeroAoB pacno3HaBaHhe

o6paso e, AncKpr4 M il HaHrHoro aHan il3a, M eroAoB Rnacr epv3a\w v r -
n. C uarevaruqecrofi roqru 3peHiln, obyvenre uefrpouuurx cerei 

-oro MHoronapaMerpilqecKaq 3agaqa HenilHeinor7 onrrursaquu. C

roqKh 3peH!4q xr6epuerurr, uefipouHan cerb ilcnonb3yercg B 3aAaqax

aAanrilBHoro ynpaBneH!4e u KaK anropilrMbr Aflr po6ororexHilKh. C

TOqKt4 3peHh9 pa3BUrVg BbtqUCflilTenbHOfr TeXHilKl4 il npOfpaMMUpOBa-

uun, nefrpouxan cerb 
- 

cnoco6 peuennn npo6neuu s$$erruenoro
napanneflu3Ma. A c roqru 3peHilr r4cKyccrBeHHoro uurennerra, lzlHC
qBflqercfl ocHoeori dunocodcxoro re\leHuq KoHHeKThBlr3Ma u

ocHoBHbrM HanpaBfleHileM B cTpyKTypHoM noAXoEe no u3yqeHilto

Bo3MoxHocl,1 nocrpoeHue (ruogen upoeaHiln ) ecrecrBeHHoro 14HTen-

fleKTa c noMoulbro KoMnbrcTepHbrx anfopuTMoB.

Hefipouusre cerh He nporpaMMrlpyrorce B nphBbr\.rHoM

cMbtcne 3Toro cnoea, oFtil o6y,laprcg. Bogtvtoxnocru o6yveuur 
-
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(aurn. Distributed Control System, DCS). PCY rnr DCS cucreva Ens
ynpaBneHuf, TexHororuqecKl4M npoqeccoM, xapaKTepil3yeTcfl
nocrpoeHileM pacnpegeneHrorZ cncrevsr aeo4aieureoga il AeqeHTpa-
nnsa1veil obpa6orxn AaHHbrx. B o6qev cnyqae, PCY npuveHntorcr
Anfl ynpaBneHrr HenpepbrBHbrvu u rr6pugnurMr/ TexHonorr4qecKilM14

npoqeccaMil (xorr, crporo roBope, cSepa npr,rrveHeHilq PCY ronuxo
grrM He orpauuveua). K HenpepsreHurM npoqeccaM MoxHo orHecru 14

npoil3BoEcrBeHHyrc AerrenbHocrb aoponoproe n nx Tonnreosanpa-
BOLTHbIX KOMnneKCOB, nOCKOflbKy OCTaHOB npOqecca, Aaxe KpaTKOBpe-

MeHHbrt, Moxer npilBecrh K cpbtBy nfiaHa nofleroB, 3a KoropbtM
creAyer orBercrBeHHocru" TrnlrqHsrw npegcraBilTeneM annaparHbtx
cpegcrB PCY sensercn BbrqncflilrenbHurrZ xovnnexc MFX-4, aKnb.{a-
touluti e ce6s u{M1,4 MFX-4 Terminal il Bbr.l,1cnilrens MFX-4 Controller
B KoMn-neKTe c KoMMyHilKaqiloHHbrM14 ycrpoicraavu. ,[nn nH$opva-
qr4oHHot c893il pacnpeAeneHHbrx cl4cTeM ilcnonb3ytoTct npoMbrrx-
neHHble ceru c orKpbrrbrMil nporoKonaMn rvna CanBus, TCP\IP r,r

naKerHbrx rexuonornfi KoMnbrcTepHbrx cereri Ethernet (saepHel or
nar aether 

- 
o$r4p), npeilMyulecrBeHHo noKaflbHbrx BbrLrLlcnurenb-

sstx cetetZ (flBC). CraHgaprur Ethernet onpe4enercr npoBo4Hbte
coeAilHeHilg il efleKTpr4LtecKile cilrHatbt Ha cpr|3l4lecKoM ypoBHe,

QoprvraT KaApoB r,4 nporoKonbr ynpaBneHile AocrynoM K cpeAe Ha

KaHanbHoM ypoBHe Mogeflrl OSl. Ethernet B ocHoBHoM onilcbrBaerct
craHAapraMil IEEE rpynnur 802.3. Ethernet cran cavor7 pacnpocrpa-
HeHHoi rexHoflorrei flBC co cepeAilHbr 90-x roEoe npounoro BeKa,

BbrrecHuB raKue ycrapeBurile rexHonorilu, rarArcnet, FDDI n Token
nng..

lz4urerpnpoeauHae ACy Tn COTAS oro KoMnreKc nporpaM-
M H blx, TexHilqecKilx, r,1 H(popMaqiloH Hbtx, fl 14Hf Bt4cTt4qecKvtx, opfaH'/ll.-

3aqiloH Ho-rexHonornqecKhx cpeAcrB v Aeilcr BtAh xeanu$rqu poeaH-

Horo nepcoHana, npeAHa3HaqeHHbri AnF peureHilr 3aAaLr nnaHilpoBa-
Hr4s il ynpaBfleHns TonnileoganpaBoLtHbrM KoMnfleKcoM aoponopra il
npeAcraBnFercs xar .racrHuri cnyvafi aerovaril3t4poBaH HolZ cilcre-
Mbr ynpaBreHile a3ponopra. lln peueHnn 3agaLt ilHrerpilpoBaHHof

ACy Tn COTAS nptaMeHgrcrce rexHonor/il MRP MRP ll n ERP-
cilcreM. l4urerpupoeauHar ACy Tn COTAS peuaer 3aAaLrl,l opraHil-
34qilil nporl3BoAcTBa, BKJrrolrafl ocHoBHbre nporl3BoAcTBeHHbre

npoqeccbr, a raKxe BXoAfiulyro 14 r4cxoAFr4yro nofncrhKy. c novor4uro
cracrenasrAFlS (aurn. Airport Fuel Information System) ACV Tn COTAS
ocyu-{ecTBnFer KparKocpogHoe nnaHilpoBaHile n poqecca il MoH r4To-

p!,rHr 3anpaBKil Bosgyruusrx Cygoe c yverov npoursBo4crBeHHbrx

wolrlxocrefi . Tarr,rrvr o6pasoM, 14HTerpilpoBaHHbre cilcreMur ACY Tll
COTAS npeAcraBrrer co6oi npoueeogcrBeHHyro ucnorHurefl bHyto

cilcreMy, peuiarculyro 3aAaqy cilHXpoHl,/.3aqvv il KoopArlHaqilLr

npoil3Bo4crBeH goil Aenrenuuocrn TonnileoganpaBoLrHoro KoMnneKca

B paMKax xaxnx-nu6o npoil3Bo4crBeHHbrx crpyKTyp, HanpuMep,

flprevHoro n Pacxo4Horo crnaAoB 11 rA..
lrr aerovarr3aqrlu KoHTponr KaLrecrBa ronflilBa paepaba-

rbrBaerce cr4creMa QCS (coxp. or aHrn. Quality Control System -
Crcreva Kourporn Ka.recrea - CKK). Crcreva CKK npeAcraBneer
co6ori rovnnexc na6oparopHoro o6opygoeaHvF v nporpaMMHoro

o6ecne,reHilq, npeAHa3HaLreHHoro Elfl ynpaBneHufl nororavu pa6or
no na6oparopuoMy LlccnegoBaHilo KaLrecrBa ronfluBa fi reHepilpoBa-
nurc flacnopra Kaqecrea. Cucreua onrilMr43r4pyer o6op npo6 ronrr-
Ba, vx aHanvg, Bo3Bpar il orqerHocrb na6oparopuurx 4aHHsrx. CKK -
cilcreNibr, KaK npaBilno, QyHxqrouupyror coBMecrHo c ACY|I-
cilcreN4aMil, oco6euuo oro aKryanbHo Anr aeponoproe c 6onulur,rr\4

naccaxnpoo6oporoM u, KaK cfleAcrBile, aBilaronnilBa, qro no3Bonfler
cHr43r4Tb pr,rcr aosAerzcrBilg qenoBeqecroro $arropa Ha ouj r,r6o.i Hure

peilcreua il, KaK cfleEcrBue, noBbrueHile ypoBHq 6esonacHocru
nofleroB. Haasa.reHreu CKK qengercr nonyqeHile 4ocroeepuori
l,lHsoplilaqhil no pe3ynbraraM ilcnblTaHilt aBnaronflilB, a raKxe
reHephpoBaHilq flacnopra KavecrBa h nepeAariil nonyqeHHbrx AaHHbrx
e ACY Tfl u AeroN,larrsrpoBaHHyro cr4creMy BeAeHilg y\reTHbrx

onepaqurZ ACY Y,rer Baxusrw MoMeHToM 9Bfinercn ucnoflb3oBaHile
ACy Tn COTAS AflF KoHrpone v $vxcatlur,t rexHonofilLrecK!4x onepa-
qri, n pegycvorpeH H brx Aefi creyrculh r\4u Texsonornqecxurvru Kapra-
vt,r (TK) Tonnraeo3anpaBoqHoro KoMnfl eKca Anr npttHnrt, KoppeKrHbrx
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COTAS Terminal Automation Systems,
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a nocneEHile HecKoflbKo ner nooh3ouen KavecrBeHHbrt cKa\]oK

B peueHilu npo6nevsr Kanrrafl bHoro peMoHra, peKoHcrpyKqr4h

t1 HoBofo crpotlTenbcrBa Ha o6texrax aBilaronfl t'tBoo6ecne.le-
Hilq. lr4sMeHeHut KacarcTcq He roflbKo 3aMeHbt l,43HoueHHoro rexHono-
rrLiecKoro o6opyAoBaHilq, Ho 14 peMoHTa il/ilnil crpohrenbcrBa
3AaHh14 14 coopyxeHili cKnaAoB aBral-CM.

Comacno Oe4eparuHoly 3aKoHy N 148-03 ot 22.07.2008
< O eHeceHt'1 14 r,rgrueHeHu ri s fpagocrpourenbHbri KoEeKc Poccr4ricKori
Oegepaqnlr il or4erbHbre 3aKoHoAarenbHbre aKrbr Poccr,ricrorZ
Oepepaqnlr> c 1 eHBapF 2009 roga npeKpauleHo npeAocraBneHile
nrqeusrfi Ha ocyulecrBneHre AenTenbHocril e o6nacril npoeKTrpo-
BaHilr, crpourerbcrBa h ilHXeHepHbrx ugurcxaHuri. C 01 rueapr 2010
foEa npeKpauleHo AetcrBue Bcex BbrEaHHbrx paHee nl,lqeH3ilt.
Crporrenuuan orpacnb nepeura Ha cilcreMy caMoperyn!4poBaH!4r.
Bce oprauuaaqnlr, pa6orarculile B crpo!4TerbHorl orpacrh, AnF
npogoflxeHile ceoeri 4enrenbHocrh o6r3aHbr Bcrynrrb B CPO fi
nony.il4Tb Caugerenucreo o AonycKe K pa6oraM. Koropbre oKa3brBaor
BnL4rHVe Ha begonacgocru o6rexroe KanrraltbHofo crponrelbcrBa.
9neHcreo e CPO npegnonafaer 83ahMHyfo orBercrBeHHocrb (a,+:c-c
ltfleHa naprHeocrBa. Bce craDanrcF oa6o-arD ra<. .-o5s -: e-a 

=,' 
-=

He npoLrcxo4rno Bbrnrar h3 Kor\,rneHcaqfioHuoro Sor - a.

CornacHo l-pagocrpor,rren su onry Koge xcy o6re x-'i aa,' a- a- -

nhgoo6ecne.leH!4t oTHoctrcq x oco6o onacHbtN,l l,l rexH/qec.:,,
cnoxHbrM o6rexrav. AHrrxoppoaroHHaF 3auJHTa srhx o6rexrcg
FBfltercq oEHUM t43 ofleMeHToB o6ecneveHhq 6esonacHocrh 3Kcn,.rya-

Ta|JvtA.

flnn nonyveHnr Ceu4erenucrBa o AonycKe Heo6xogul,ro
n peAcTaBilTb cBeAeH hF o Hanvv.tA|,/. KBanucpr,l qr4 poBaH Hofo nepcoHa-
ta, cneLlilanbHoro o6opygoeaH!4q, cilcreMbt KaqecrBa, noroxilTenb-
Hbre or3brBbr o BbrnonHeHHbrx pa6orax. flpuHagnexHocru x CPO
cBilAerenbcrByer o nonoxrlTerbHot penyraqril u HaAexHocl,4
KOMNAHilil.

OOO <flpolsaqilra) c 1995 ropa npoBoAr4r pa6orur no

aHr!4Koppo3l4oHrori saqure pe3epByapoB, Tpy6 il MerannoKoHcrpyK-
qu ti o6rerroe aBilaronn ilBoo6ecne.reFthr. f l peAn plrnrrae I Bfl eerce
LrreHoM HK CPO <Cooa crponrenbHbrx KoMnaHilf loxHoro Vpana> u

noryquno Cerperenucreo o AonycKe Ns CPO-C-030-0167-
7422023545-2009 or 1 7 4era6pn 2009 r

flepexo4 Ha caMoperynrpoBaHile crpoilrerbHofi orpacrll
4nr Poccur,r Aeno HoBoe. Bpevn noraxer, HacKonbKo e$$errneHori
oKaxeTcfl 3Ta cilcTeMa. ogrjo r,iroxHo cKa3aTb yBepeHHo, LrTo Ang
opraHh3auhrl c MHorofleTHilM nonoxilTeflbHbtM onbrToM cMeHa
nrqeH3ilLl Ha cBr,lAererbcrBo o AonycKe He u3MeHilT Ao6pocoaecrno-
ro il orBercrBeHHoTo orHoueHiln x csoei oa6ore.

flonycx, eurgaHHsrrl CPO, o6qaureaer npegnpilerile noBbr-

urarb KaLtecrBo BbrnoflHleMbrx pa6or ea cqer noBbrueH/s reanh$h-
Kaquil nepcoHana v VfP B co34aHHbrx ygebHo-aKKpe4uraLlHoHHbrx
qeHTpax. 3ru vepsr AonxHbr cnoco6crBoBarb ilcKnrcqeHilo pa6orbl
H143KoKBarilSilLl14poBaHHbrx noApqALil.4KoB Ha crpoilTenbHoM pbrHKe.

Ecnn eule Bqepa Aaxe cavure rpe6oearerbHbre 3arasqilril
roBopr4r14 o cpoKe 3Kcnflyaraqilil noKpbrl.4t nFTb neT, ro ceroAHr peqb

ilAeT O AeCrTLl r,r 6Onee rogax. To nlr Kprl3r4c Haygun cLrrlTaTb KoneeqKy,

To nil 3anagHar 6epexnuaocrb crana nonyflFpHa. lz4 ero npaeunuHo.
flyvue o4rr pa3 Broxl4rb cpe4crBa h Ha AecFToK ner 3a6brrb o
npo6reve, LieM perynrpHo 3aHilMaTbcfl peMoHToM noKpbrTr4g 14

caMofo pe3epByapa. TorbKo B03HuKaer o Bonpoc cKonbKo Bnoxnrs?
EcrecreeFrHo, qro cro14Mocrb BbrnoflHeHilF pa6or no aHTilKoppo3t4oH-
uoti saulure pe3epByapa co cpoKoM oKcnnyaraqrn noxpurrun 1 0-1 5

llluAnoecrhi C.B.
reHepanuHurri gilpeKrop OOO flpovsaqrra

neT' noqT!4 B ABa pa3a Bbtue, LreM cTor,4MocTb noKpbrTlrg co cpoKoM

cryxbbr 5-7 ner VeenilqeHile crol4Mocr4 pa6or obycroBreHo B

nepByro oHepeAb qeHorZ naKoKpacoqHoro Mareprlara. Eqe rog Haoag

e l,4H$opuaqnoHHol c6opHrxe Ns 4 Havn 6srn ocBeuleH Bonpoc

QopwnpoeaHur qeHbr no aHr!4Koppo314oHHoi 3aulure. floaroprv, vro
ilMeHHO UeHa flaKOKOaCOgHOTO MaTeoilana COCTaBrger 50 % CrOr-

MOCTh aHTilKOppo3r4oHHOrO nOKpbrrhr. HO Ue CneEyer 3KOHOT\ll4rb nprl

eur6ope aHTilKoppo3r4oHHoro Marepilana, BeAb ot eTo caotlcra
3aBilC14T KaqeCTBO nOKObrT149.

TaK, HanpilMep, npilMeHeHile 3noKo4AHbrx il nor'l,lyperaHoBblx

MarepilanoB co 100% cyxr,rv ocrarKoM (rax uassraaer"rb x r.rareci'ajroB
ropgqero uareceuur) HecN,lorpF Ha 6oree Bb co\\'Fo :-3irf,tocrb
3KoHoMhqecKh 6onee sOSexrrgso. [locrc.rs;] ,",';-l- 3F- tse3ci,':rX

npehMyUecrB. Bo-nepaurx. KaqecrBe!-o 3> -:.--a*-le -o-.t:-,re
o6ecneqnsaer HalexHyfo lo,q rcB3e',, e- -
BaHrF B TeLreHre ',1r!;1'.",'',' 'l-'e . e-
.10cTt/xeFt'F 33cia

-a-a:,'a:

lnn uaueceurr coBpelle--> { ,,'e-::,':.^::
AOflXHO 6UtrU OCHaUleuO rpO+eCChOra: =-='t :i::
annapaTax An9 HaHeceHHF \,rarephanoB co ':::. :.,

npeABaphTellbHo Harperbre go 70-BO'C ocHoB:c,' i:'.'-:-:-- ,'l

OTBepA!4Tenb nO pa3AenbHblM LJJrIaHTaNil C !OtlOIlHlr'T€il:-: ',' -lil-13-
BOM nOAaOTC9 B CMeChTenb, rAe npOhCXOAhT Fe3e'''3_,',34-,',4

flanee nog AaBneHileM Ao 350 arM. ocyu]ecrBraelcT -a-aaa-,'a
MaTepilana Ha 3au..ll4ulaeMyrc noBepxHocru. co6n nTrer-, f e -e',' - e : 3-

TypHoro pexilMa HaHeceHl49 BbrcoKoBr3Khx $4crer,r. -3--c3-:
MauJ!4HHOri AO3r4pOBKr4 O6ecne,.il.4BarcT KaqeCrBO Bb nCJ- re-*3-:
noKpbrT149.

Ho gaxe cavoil coapeveHHorZ MauhHoi ynpaarrer reroae<.
lz1 or uero 3aBttcvlr roriHocrb ucnonHeHht rexHotorhLtecKt4x 14Hcrp)i(-

qiltz il pernaMeHroe. Bor noLreMy Anq nonylreHht KaqecrBeHHoto

noKpbrTl49 TaK BaxeH onbtT t4 KBaflr,r(pr,1KaLlnf, hcno,,rHhrerbHoro
nepcoHana.

CornacHo cyr.lecrByrou44M Tpe6oBaHr4rM Bce pe3epByapbl

Ang XpaHeHilr aBVaTOnnvBa BoAgTCfl B SKCnnyaTaqHrc C BHyTpeHHtlN,l

aHrilKoppo3r4oH Hbr M noKpbrrilev. Tpy6onpoaogH bre KoM N/ y HvtKa4vtv

AnF TpaHcnopl,4poBKLi aB!4aronn!4Ba AonxHbr 6urrs aurnonreHu r:
HepxaBerculefi cTanv vnv ilMerb 3aulrlTHoe noKpbrrrle. Ho alrrxop-
po3r4oHHaF 3au.I/ra Tpy6 il +acoHrurx ueAennrT no cpaBHeHho c

pa6orofi Ha pe3epByapax 6oflee KponorrilBa h rpyAo3arparHa.
Moxer nveHHo no oroMy He raK MHoro npeAnphcl4r,4 3aHhNtaercF

aHrilKopp03LroHHori saqnroi rpy6.

KAL{ECTBO, NPOBEPEHHOE BPEMEHEM!
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Bonoeux T.B. - 4upexrop OOO <flerporex AHannruKar>

Hacroeulee BpeMe aKTyanuuoil sagaveti, crorqef nepe,q
vuornvu na6oparopl4Ftvl14, pa6oralou.14Ml,t e o6nacrh KoHTpo-nt
Ka\lecrBa HecpTenpoAyKToB, qBfi rercq r,rx ocuaqeuue o6opy-

EoBaHileM, ueo6xo4uvslrr,r Anr nogrBepx4eHnr coorBercrBl,4q
Tpe6oBaHVFM TexH!4LtecKoro pernaMeHTa
(O TPESOBAHI,4FX K ABTOMOSTIIIbHOMy tl ABI,4AU[4OHHOMy
5EH371Hy, lt43EIlbHOMy L1 Cy[OBOMy TonflilBy, Tonflr,tBy
EnF PEAKTI/BHblx .qBt4IATEIIE1,4 t4 TOnOLIHOMy MA3yTy).

B cooteerctgt4t4 c yKa3aHHbtM TexHilqecKuM pernaMeHToM
(TP) 4onxto ocyulecrBlerbcq o6searersHoe noArBepxgeHile
coorBercrBr4n B orHolueHuil BbtnycKaeMbtx B o6opor Ha reppilTopl4t4
PO aeroMo6ilnbHoro il aBhaqiloHHoro 6eHsilHa, Ah3elbHoro h
cyAoBoro ronnuBa, TonnhBa Aflq peaKTilBHbtx ABnrarenerZ !4 TonoqHo-
ro Ma3yra. Tpe6oeauul, npeAbqBnf,eMbre r 6egonacHocril nepevilc-
fieHHoR npoAyKql4t4, ycraHoBneHbt B coorBercrBytoulrlx npiluoxeHrrx
KTP

Tpe6osatrn, npeAbqBflFeMbte K Tonn!4By Aflt peaKTuBHbtx

ABrrarenet, npeAcraBneHbt B npilnoxeHilr,r Ne 4. Tonnileo Ans
peaKT!4BHbtx 4errarenefi Anq o6ecneLteHus 6egonacHocril no.neroB
AOflXHO KOHTpOnilpOBaTbCt no cneAyHct4l M noKa3aTengM: KilHeMa-
TuqecKar Be3Kocrb npil reMneparype MilHyc 200"C, revneparypa
HaLrana KpucTannil3aquil, TeMnepaTypa 3aMep3aHilg, coAepxaHue
MexaHilvecKrlx npilMecel4 il Bo4bt, QpaxqnoHuurri cocraB, Bbtcora
HeKonTflUlero nnaMeHr, TeMnepaTypa BcnbtulKl,l B 3aKpbtToM Tl,irne,
o6beMHaF Aone apoMaTr.lqecKilx yrneBoAopoAoB, coAepxaHile
(paKT!4vecKilx cMon, MaccoBas Aoflq o6u1ei cepsr, MaccoBag Aofit
MepKanraHoBoil cepsr, TepMooKilcnurenbHaH cra6unsHocru,
yAefl bHat SneKTptlLtecKag npoBoA!4MocTb.

1 9 aerycra 2009 r. Pacnopfl xeH ileM [1 paeuren ucre a Poccr,tit-
cxofi Oegepaqrar,r 6urn yraepx<,qeH nepeqeHb HaqiloHafibHbtx craHAap-
roB, coAepxaulrx npaBilna il Mero4bt nccne4oBaHni, (ucnurranuril) r,r

il3MepeHilt, B ToM qilcre npaBilna or6opa o6pasqoe, neo6xo4r,rruure
EnF nprMeHeHVA v ncnonHeHilg TP il ocvuecrBfleHilr oueHKil
cooTBeTCTB149.

SonsruilHcreo HaqiloHanbHbtx craHAaproB, pefnaMeHThpo-
BaHHbrx B 3TOM nepeqHe Ang KoHTpong noKa3aTenefi 6egonacuocru
TonrilBa Ant peaKTuBHbtx ABurarenei, AaBHo npilMeHrrcTcfl B

npaKTilKe poccr,licrux xLlMt4Ko-aHaflilTt4qecKilx na6oparopnri. Ho
no9Bilnilcb t4 HoBbte HaqiloHaJtbHbte cTaHAapTbt, B !iacTHocTt4

I-OCT P 52954-2008 < He$renpogyrrur. Onpegeneuile repMooKilcfi il-
renuHori cra6hnbHocrl,t ronnilB Ane rasoesrx ryp6rH. Mero4 JFTOT>,
Koropbl14 rAeHrilqeH craHAapry ASTM D 3241-2008 <Onpegeneune
TepMooKilcnureluHoil cta6nnutocru aBuaqiloHHblx ryp6uuHsrx
ronnre (verog JFTOT)).

TepuoorucnrreflbHaF cra6ungHocrs, onpeAeflqeMag B

AilHaMhvecKilx ycfloBLtcx B coorBercrBl4u c ASTM D 3241 , eBneercfl
oAH14l\4 143 Kpr4TilqecKilx ilcnbtraHVn AnA aBVaUt4oHHbtx ronnuB.

Cyr4Hocru MeroAa 3aKfloLtaercg B tAMtArag:lu ycnoeuit
pa6orur ronnil gHolZ cilcreM bt raaoryp6lrr.lr.t ulx 4enrarelefi . B ycraHoe-

FTOT - HOBbil/ AHAflt/3ATOp lItfl OnpEIEItEHl/F
T E P M O O KI/ CN IAT ENb H O 1/ CTA 5 I/ N b H O CT 1/ TO N NAB

Infi PEAKTT/BH btx flBil IATEI Er/

Ke ilcnbrryeMoe ronnilBo noABepraercn Bo3AeicrBl,to yctoBl4ti,
brrgrux K ycnoBnqM, co3AarculilMcs e ronnileHoli o4creMe ra3oryp-
buuHoro ABilrarenn. Tonnileo npoKaqhBaercr c 3aAaHHolZ B Meroge
nocrosnnoi o6beMHoi cKopocrbto Hepe3 afloMl4Hraeeyro rpy6xy
HarpeBaTeng, 3aTeM nocTynaeT Ha npeqr43litounutil $ltnurp !43 Hepxa-
Bercqet cranv c pa3MepoM nop 17 vrv, xoropurr,r ynaBnilBaer
npoAyKTbr pa3noxeHilg ronflilBa. OqeHilaaerMur[,iil noKa3areflflMfi
tBngtorcn KoflrlrecrBo ocaAKa Ha anrcMilHheBoi rpy6re uarpeearent
14 cKopocrb 3a6ilBKl4 npeqil3iloHHoro $rnsrpa, pacnonoxeHHoro
HenocpegcrBeHno aa rpy6xorl HarpeBarefl e.

,[o uacronqero BpeMeMil ua poccnicxov pbtHKe AnF onpe-
AeneH ilq repMooKl,4cttl,4TenbHoi cra6un guocrr ronfl hB Afl F peaKTilB-

Hblx ABr/Tarenei 6urna npe4craBneHa ycraHoBKa Svpvrtt Alcor.
OAuaxo Ha MilpoBoM puruxe na6oparopHoro o6opygoaaHrr rarxe
ilcnofl b3yroTcF anbTepHaT!4 BHbte ycTaHoBKt4 An9 OnpeAeneHilg OTOrO

noKa3arene. AvepuxaHcxar Svprvta Falex eBneerc+ npoh3BoAilre-
reM hMeHHo rarori ansrepuarlteHofi ycraHoBKl,.t - aHaflu3aropa
FTOT - Falex Thermal Oxidation Test. xoroosrrZ noriHocrbto coorBe-
rcrByer rpe6oeauuRv ASTM D 3241, a, cfieAoBareflbHo, r,r I-OCT P
52954. B nyHxre 6.3 I-OCT P 52954 yxaeauo, vro (/cnbtraHht
AonxHbr npoBo4l4Tbcr Ha o6opygoeaHilil, Koropoe npilMeHeflt4 EJlfl
pa3pa6orKr,r Hacrortlero Mero4a, ilnil gKBLlBafleHTHoM). floerovy
noflBfleHile Ha poccilncKoM pbtHKe ycoBepueHcrBoBaHHoro, KoMnaK-
rHoro, y4o6Horo e pa6ore il Ha4exHoro aHanil3aropa FTOT aaer
norpe6nrenr v HoBbte Bo3MoxHocl,l Alr onpeAeneH hr repMooKl4c-
nrrenuuorZ cta6nnuuocru ronnilB Afiq peaKTilBHbtx perrarenefi, a
3aoAHO rlcKnloqrB MOHOnOnhrc, CO3AaeT 3AOpOBytO KOHKypeHq/rc Ha
purure o6opy4oeauur-

flpn paspa6orue aHanil3aropa FTOT r,tcnonu3oBaHbt HoBbte
TeXHOrlOrhil, n03BOn9rcUlile lilaKC14ManbHO aBTOMaTil314pOBaTb
npoqecc BbrnoflHeHilr vcn5traHt4tA, a TaKXe ynpocTl4Tb npoqecc
xanr6poeru. BHeApeHa cucreMa aBToMaruLtecKoro KoHTpoflF aopa-
q14ft, ocyulecrBnfl ercq aBToMaruqecxuri eaog o6pasqa, aBToMarilLtec-
KOe COXpaHeHile TeMnepaTypbt ilcnbtTaHilF, aBToMaTr4qecKoe AeTeK-
TilpoBaHfie yreLreK il cl4creMa aBapfiiHoro orKnrcqeHhfl.,[nr xourpo-
n9 TeMnepaTypbr npilMeHreTct cepThcpl,4qilpoBaHHar TepMonapa,
rapaHThpyroulag BbtcoKyro ToqHocTb 6es ueo6xo4ur,irocTl4 AononHil-
TenbHori ranu6poerr no cBtiHt.{y. Ho npra xenaHilh MoxHo nerKo Lt

butcrpo BbrnoriHilrb xanu6poexy nonuori uKanbt repMonapbt no nape
BoAa/ndA h cBl4Hqy. llponeeognrens Falex npeAnaraer Aono.nH!4-
renuHur rZ ceprn$nqupoeaHu ur il graS$epeH qranuHsrri xanra6parop
AaBneHVA B KaLleCTBe OnLlhLl, KOTOpbll,l AaeT BO3MOXHOCTb t4CKnrcgHTb

TpaAilq!4oHHbre il3MepeHile il pacver, u 6urcrpo npoBepilTb ilnn
nepexann6poear6 / P 6es ilcnonugoeaHr|q BoAbl.

Harpeaarenuusre rpy6xra nonHocrbto cooraercreynr rpe6o-
BaHt eM craugapra ASTM D 3241 il npounil vcn;traHlzn B noAKotvlilTe-
re ASTM D.02.J0.

lnr ygo6crea pa6orbt r noBbtueHuq 6egonacuocrn B aHanil-
earop FTOT BcrpoeH Aepxarenb BopoHKlit npe,qBaphrenbHofo

QilnbTpa, qTo nofiHocTbto l,,lcKnrcLtaeT nponilB ilflil npoTeqKy Ton|ilBa.
,[nr xourponr npoKaqKl4 TonflilBa 9epe3 ceKqilrc HarpeBarenq npe4-
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ycMoTpeHo aBToMaTilqecKoe AeTeKTilpoBaHile npoxoxAeH[fl MnHvl'

ManbHoro KonilvecrBa ronlilBa - 405 vn. 3aL4ura aHan!43aropa or
nepeHanpgxeHu9 BbrnoriHeHa c noMoulbto aBToMaTilqecKilx npeA-

oxpaHurenei, Koropbre npil Heo6xoA14Mocril npocro nepe3anycKarcT-

cq nonb3oBareneM c noMorqbro KHonKh. Busyanuuan uHEVKa1tAr'

HeMeAfleHHo coo6ulaer nonb3oBarenrc o rotvl, vro npeAoxpaHurenb
BblKnloqilncg, 3TO nO3BOnfleT MilH14Ml,l3l4pOBaTb BpeN49 npOCTOt

aHanil3aropa u He rpe6yer Haflilqilq a na6oparopril 3anacHbtx

npeAoxpaHilrerei.

AHanuaarop FTOT pa6oraer 6es flK, ynpaenrercn c

nolaouluro 6onuuoro uBerHoro expaua "touch screen", 3auliluleHHoro

201 0

oT BO3AeI4CTB!4F TOnnilBa ilnH OpraHrqecKhx pacTBopl'-e:ar aa-a-
uleH coBpeMeHHbrM nporpaMMHutw o6ecne,leFtheM AttF ! i:3a3--:-,''
pa6ororZ npra6opa, AharHocl4Kr4 r o6pa6orrr AaHHbrx. ccxca-;:-
pe3ynbrarbr rr BbtBoAhr Aeran/3rpoBauuuti orqer o6 rcnutrarrt,' ra
gKpaH. Oqeuxa pe3ynbraroB vcnbtraHnil Moxer BblnorHFrDSt

BpyqHyrc c ilcnoflb3oBaHileM Bil3yanbHoro ry6eparopa c ua6opot't
qBeTHblx cTaHEapToB vnv aBroMaTvllecKil, nprMeHff9 annapaT co

ecrpoeHuotl BilAeoKaMepofi il xilEKoKpt4crannuqecKilt4 3KpaHoN4.

VnonuouoqeHHblM npe4craBilreneM Ha repplrroprr PO r
conpegenbHbrx rocyAapcrB no pacnpocrpaHeHurc aHaril3aropa Falex

9BngeTCg t<Ot'ttnanng lTempomex Ananum uKan,

FTOT - H0Bb[/ AHAIIr43AT0p TEPM00Kr/clil4TEflbHOr4 CTAEI4IIbH0CTl4 T0nllilB IflF PEAKII/BHblX !Bl/TATEIIEI/
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O PASOTE NO OTMEHE OI-PAHI/L{EHIAIA

HA NPNMEHEHTlE ABl/ATONflNBA TC.1 CO CTOPOHbI

3APv5 EXH b rX I B N rAT EIr E CT P O 1/ T EIr b H b r X K0 P n O PAq r/ r/

$eepane 2009 roga npoxoAhna oqepeAHar MexgynapogHan
BbrcraBKa <AeilaronnhBoo6ecne,reHile-2009>. flaoannenuro
c pa6oroi BbrcraBKr4 Kowurer aeual-CM Accouuaunn

<Aeponopr> l-A peanrasoean o6ur4pHyto nporpaMMy no HaflaxilBa-
H14lo KoHTaKTOB MeXAy yLlaCTHtlKaMil OTpaCneBOrO CerMeHTa aBilaTOn-
nileoo6ecneqeHilq, Ltro FBnqercfl, Bo3MoxHo, He MeHee qeHHbtM

KoMnoHeHToM, qeM caMa BbtcraBKa. B paurax nporpaMMbt KoHTaKToB

olreHb BaxHbrM MeponpilflTileM cra.n (Kpyrnbti cror) c yLracrileM

npeAcTaBrrefler,r lATA.Hecvorpe Ha ro, qro IATA npoBoAl4r o6runp-
uyrc pa6ory y Hac B crpaHe, Ha orofi BbtcraBKe BnepBbte npegcraBil-
nacb Bo3MoxHocru noo6ularscn c npeAcraBilTensvra IATA 6onbuoMy
Kpyry cneqilanilcroB npeAnpil aruit otpacnu. 3ro eaxHo nocKofl bKy

IATA - 6onsLuae MoqHaq opraHh3aqile, Bbtcrynarcular or ilMeHrl
o6re4nHeHHorZ EBponbt.

B ceoeN4 BbrcrynneHilil Ha BbtcraBKe npegcrasurenu IATA
flurep Becr$anb roBopilfl o KntoLreBbtx Bonpocax aguaronnrgoo6ec-
neLteHhs. Hapn4y c rexuuqecKilMr 14 opraHil3aqiloHHbrMu BonpocaMil,
rocnoAuH Becr$anu AoBen Eo cBegeHue yqacrHl4KoB <Kpyrnoro
cTona) no3hqurc aMepuKaHcKt4x ABilfaTeaecTpoilTenbHbtx Kopnopa-
qutZ <flparr-Vurun> u <flxenepan Snerrpnx> o roM, r.tro eru $rapuur
cqilTaor KaLrecrBeHHbte noKa3arenil poccrllicKoro aBilaKepocilHa
TC-1 Hugrunu u nonaraor, qro ABilrarenil srux Srpv He Moryr
o6ecneeilru pecypcHbre xapaKTephcl4Kn npr pa6ore Ha AaHHoM
ronnr4Be. Flprrorvr rocnoAilH Becr$ans noAltepKHyfl, vro y eeponefi-
cKr4x ABilrarenecrpoilTefl bHblx ropnopaquil (<Ponnc-Pofic>, (CFM))
npereuani rTC-1 uer.

f losr,rrlur <flparr-Vrrsn> B orHoueHilil pocclltcroro ronnuea
TC-1 hseecrHa yxe AaBHo. Orqacru ora no3ilqnfl nocnyxhna npilqil-
Hof ocBoeHhF HeKoropbrMh poccufi cKilM14 He$renepepa6arbtBarculil-
Mil 3aBOAaMil BbtnycKa aBilaronnnea JetA-1.

B ro xe BpeMs B cBoeM BbrcrynneHilu npeAcraBilTenb IATA xe
cMor oTBeTilTb Ha Cr]eAyrcu.lile Bonpocbt:
- Kaxne co6creeHHo npereH3hr4 y <l-lparr-YurHt> r <flxeHepan

Snexrpnr> K KaqecrBy ronn neaT C-1 ?
- Ha ragexuocru r pa6orocnoco6nocru, KaKux y3noB ABHrarenei

oKa3brBaer HerarfiBHoe BnHf,Hlte TC-1 ?
- l-Ae MoxHo o3HaKoMr4Tbcq c o+ilqilanbHbtMl4 AoKyMeHTaMh rnH

orveraMh <llparr-VrrHn> u <n[xeuepan Snerrprr>, B Koropbrx
o6ocHoestgaetcn Heo6xo4uuocrb raKoro paArKanbHoro cHhxe-
Hhq pecypcoB ABnrar eneil?

IATA osFraxoMhna c nosuquefi <flparr-VnrHn> u <flxeHepan
Snerrpur> cneqilanhcroB no aBilaronnilBoobecneLteHilto, Ho Bo3H14-

Kaer Bonpoc: o3HaKoMneHbt oguquanuxo c sroi no3rqr4eil poccnil-
cxue aenaxortnauvu?

HeqcHo orHoureHrie K oroil noo6neue caMoi IATA: ecnil TC-1

AeicrBilTenbHo FBngercg Ton.nhBoM, ilcnoflb3oBaHre Koroporo He
o6ecneqilBaer pecypcHbre xapaKrepucrrKr aapy6exHsrx aBVaABura-
rener4 , ro gra opraHil3aqhfl AonxHa npoilH$opMt4poBarb 06 oroM
pyKoBoAcrBo v npe1npvarvs rpax4aHcKofi aBvaqw Poccr,ru, a ne
BbtcrynaTb B KaqecrBe (o3Byr.tilBaren9) no3r,fl_1il1,4 <llpatr-Yuruu> tt

<!xeuepan Snerrpur>
Hago nourvaru, .{ro poccuicKoe ronflnBo TC-1 6urno r

ocTaHeTcff eule Ha Aonrue roflbt caMbtM MaccoBbtM TonnuBoM B

Poccnu. flpr,rverv oHo AeueBne, ,reM Jet A-1, u se xyxe ero Hta no
oAHoMy r43 sKcnflyaraqiloHHbrx noxagarenei (rev 6onee nocne
BbrxoAa coorBercrByroulero rexHilqecKoro pernaMeHTa). 3ro noA-
rBepxAaercn reu $axrou, Lrro B Hacroflulee BpeMs TC-1 ocraercn
npuBneKarenbHbrM l,r Ang poccl4ticKl4x n 4nn sapybexHbtx aBila-
KoMnaHui.

B cooreercrsr4u c I-OCT 10227-86 c t,l3MeHeHileMvt 1-4 e

Hacroqulee BpeMr KaqecrBo aBilaqhoHHoro Kepocl/Ha e Poccr4r,

KoHrponupyercl no 28 noKa3arenqM, qro rapaHrilpyer ero BbrcoKoe

KaqecrBo. flo vseuup focHVlVl l-A, xoropsrri nocroFHHo ocyulecrBfle-
er MoHr4Topil Hr aBilaqiloHHoro KepocilHa, BbtnycKaeMoro poccr4iclfl,4-

vn Hfl3, co3AaHbr Bce ycnoBhe Ane il3MeHeHilF nosuqun sapy6exuurx
ilgroroehrenei aBhagBurareneil v cHArvA 3KcnnyaraqiloHHbtx
orpaurveurri no pa6ore aBilaEBilrarenei ua poccrrlcrou aBilaronnh-
ee TC-1 .

TonueHegxueHT BeAyul14x aeilaxoMnaHrfi Poccur nporHosr,r-

pyer noqBneHile Ha HaueM psruxe 6onsiuoro .l4cfla Bo3AyrxHbrx cy4oB

sapybexHoro npou3BoAcTBa. BogNroxFro, LrTo KaKile-To pocchficKue

aBuaKoMnaHuil ocraHoBqr caotl eut6op Ha caMoflerax c ABilrarengMLr
<flparr-Vrrnu> il (!xeHepan Snexrpur>. Oveeu4uo, qro nph

coxpaHeHilil cyulecrByrou.[4x orpaHilqeHili B orHoueHl,1il poccr,ricKoro
TonflilBa TC-1, eKoHoMr4qecKan eS$exruenocrb ucnonb3oBaH!4q

6y4er veHsue y rex Bo3AyLxHbrx cyAoB, Koropbre ocHauleHbr ABurare-
n9M!4, r4MepUll4MU peCypc Hilxe, qeM nepBoHalraflbHo 3aqBfleHo

npou3BoAilTefl eM, iln11 Tpe6yoqnvu 6onee popororo Kepoo4Ha.

Ecnr xe TC-1 HerarheHo Bnhfler ronbKo Ha EBtArarenv BbrueynoMrr-

HyTbrx npoh3BoAurenei, ro rorAa ero npo6neva 3Tilx npoh3BoAilre-
net il KoHcrpyKl4BHbrx peueHilri, peafiu3oBaHHbrx e rx4eurarennx. B

eroM cflylrae poccl4tcKt4M aBuaKoMnaHilgM nphAerct cAeflarb ogeHb
eHuMarenuHutil oKoHovlt4LtecKhit atanne: voxer 6urtu, caMolerbt c
ABilrarenFMt't eBponetcKilx Kopnopaql,1t oKaxyrcs npeAnoLr14-

TeflbHee.

Haroueq, ecfih y (flparr-Vuruu> 14 (rqxeHepan Snexrpux>
Her o6beKTilBHbrx cBr,raerenbcrB HerarhBHoro BnilFHr4F TC-1 na
KoHcrpyKqr,r4 r4x ABhrarenei, a peqb ilAer ronbKo 06 onaceHilgx

ABilrarenecrpot4Teteil, To, Moxer 6strs, gro Ha caMoM Aefle qBflger-

cr nonuttxoti BeAeHut KoHKypeHTHorZ 6opu6ur <Herapr$usrwr,r
cnoco6atdh)?

3ro cepsesHar npo6neua, h 3arparilBaer oHa, B KoHeLrHoM

cqeTe, Bcfo rpax(qaHcKyrc aBhaqilrc Poccilr,l-

B Hon6pe 2009 roaa B BeHe npoxoAiln Me4yHapoAHbrr4

Qopyr'r , opraHil3oBaHHbri IATA, e pa6ore Koroporo npilHilMana
yqacrile Aerieraliue LlC aaual-CM focHVlVl l-A, ra rge o6cyxgancn
eonpoc o6 o6ecne,leHilu repuocra6nnsuocru ooccr,ricKux aBilaron-
nt B.

O6cyx,4erue eonpoca cocroeno il3 AByx qacreri: 4oxna4a [-lC
aailaf-CM focHVlVl l-A ra co4orna4a npeAcraBilTeflI ABilrareflecrpol4-
renunofr Kopnopaqilil. Co4oxnagvuxona ua $opyve 6srn CrsH Cero -
npe4craBurenb <,Qxeuepan Snerrprr AeiloliueH). B goxnage Ha

$opyue 6srna orpaxeua MHoronerHer pa6ora L]C aeilal-CM focHVlVl
l-A no 4aunouy Bonpocy. [4 rev npnnrree 6urno BilAerb, vro ora
pa6ora uavuuaer npilHocurb cBoh nno4br. 6srno orpagHo cfl bruarb o
HaMepeHhrl <flparr-Yrrun> n <flxeHepan Snexrpux> paccMorperb
aonpoc o6 orMeHe cyulecrByrorll4x orpaHnveuui Ha ilcnonb3oBaHue
TC-1 e 4aurarenqx on4x xopnoparlrari. C rlenurc orMeHbr orpanuvennrl
Kopnopaqhil nnaHhpyror Bbrnycn4rb cepBhcHbte 6onneretlr. Xors
pa6ora no orMeHe AhcKpr4MilHaqiloHHbrx Mep B orHoueHil!4 TC-1 ue
3aKoHlr4flacb, uo 6onuulori uar B oroM HanpaBfleHuu a 2009 rogy 6srn
cEenaH.

Xoqercg HaAeflTbcn, vro e ganuHefiureM B Bonpocax Mexqy-
HapoAHofo corpypHr4qecrBa Melt1qy poccurlcxnvu r sapy6exusrvu
opraHil3aqilFMil e o6nacrla aBilaronnuBoo6ecneqenug rpaxAancrota
aBt4aUnv, cropoH br 6ygyr pyxoeo4crBoBarbcn Bon poca M il esa il r'it Ho 14

BblroEbf il rapMoHr/3aqilv , a He AilcKprlMrlHaqiloHHbtM14 MepaMil B

orHoueHilil poccuricxofi cropousr.



Itlu&opuaquonuatil c6opnux

Orxputrue $opynra IATA no aBfiarofffBa[4

06cyx4eHue npo6nev c rpeAcraB14TerreNr flxerepan 3rerrpnr
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UEHTP nO CEPTT/OI/KAql/il ABI/AI-CM Oryn I-ocHVltAf A:

BL{EPA, CEI-OflHfl il NIIAHbI HA EYIYIIEE
rgen aaual-CM 6srn opranusosar.l e 1931 rogy nph co34aHhil
Hlzllzl l-BO (rpa4aaHcKoro Bo3Ayrxnoro Srora).

C 1931 no 1946 r. orlefl Bo3fnaBnerl
KaHAilAar rexHhqecKilx nayx Kotcrauruu Kapno-
ehq flanoK ($orol), B nocneAyrouleM AoKrop
rexHhqecKux HayK, npocpeccop, 3acnyxeHHbil4

Aeerenb HayKV t4 TexHuKt4 PCOCP, ocHoBononox-
Hil K HayKil, nonyLtt4B-Luei Ha3BaHhe xil MMorono-
ft fl.

C nepeurx 4Hefi cyqecraoBaHun orgefla
reMarilKa ero pa6orur onpe4eflgflacb KoHKperHbt-
Mu Hacyu-lHbrvu norpe6HocreM14 uonogorl
oTpacn!4 HapoAHoro xo3etcrBa - rpd{AaHcKoro
Bo3AyurHoro $nora - il BKnKlqana c.neAyrculue
HanpaBneHilq:
- npilMeHeHue xhMr4qecKilx peareHToB AnF oltLtcTKl4 MOTopoB;
- o6ecne.reHue yBepeHHoro 3anycKa aBilaquoHHbtx MoropoB B

3UMHee BpeM9;
- pereHepaque aBilaqroHHbtx Macen u KoHcrpyl4poBaHile annapa-

roB no pereHepaqilh;
- yBenhqeHue pecypca pa6orbl aBilaqiloHHbtx Macen.
- uccfleAoBaHilF oKcnflyaraqnouHurx ceoricre aeilal-CM (6eusuxoe,

uacen, cua-aor);
- ilccneAoBaHng. BnvP.Hvtn aMepilKaHcKot npilcaAKil (naparoHD,

noBbruarculei ilHEeKc Bl3Kocril aBilaqiloHHbtx il aetoMo6nns-
Hbtx Macen;

- BHeApeHile (cB!4HuoBbtx) 6eHer,tHoe c 6onee BbtcoKl,tMt4 oKTaHo-
BbtMh Lil4cflaMh.

B sror nepro4 6urn npoae4en 6onuuori KoMnneKc pa6or no
nepeBoAy oreqecrBeHHbtx caMoneroB Ha orilnupoBaHHute 6eugutrsr u
crabunrsnpoeaHHbte KpeKilHr-6eHehHur, BbtnofiHeHbt l4ccnegoBaHilg
no yBeflilqeHilrc cpoKoB cnyx6bt Macen, paspa6orano il BHeApeHo B

oKcnnyaraqilto llacno <Kacrponu-23> ta 4erratensx M-22, paspa6o-
raH <AsponrH) Anr 6ulcrporo 3anycKa B 3ilMHee BpeMe
neilrarenelZ M-11 .

B 1935-1936 rr. B coorBercrBl4[ c npoeKrHo-MeroEl4LtecKilM14
paspa6orxavu orgena aeral-CM (e ro apervn oH Ha3btBancn or4enoM
ronnhB ,r vacen) e 35 aeponoprax crpaHbr 6urnu coa4aHur KoHrponb-
r ute na6oparop vrv aeuafCM.

B 1940 r K.K.flanoxr,r H.A.ParosilH ony6nuxoeanu <Cnoeapu
no TonnilBaM, MacnaM, cMa3KaM h cneqHanbHbtM xt4AKocTFM),
Koropbri B nocnegypuleM neper3Aa-Bancq e 1 955, 1963 u 1975 rr
K.K. flanor cran ilHilqr4aropoM opfaHn3aqilu e Mocxee xonrponuuori
na6oparopnr no npoBepKe KaqecrBa FCM, npuvennevoro eo $pon-
roBbrx noApa3AeneHilsx l-BO u A[,[ (aeuaquu 4anurero gerlcreur).

Sonsuoti BKflaA B craHoBneH!4e orAena Bnoxunr K.T.H"

H.A.PorosnH n r.r.n. fl.fl.TperbrKoB. B nocneeoeHHbte ro4bt oHrl
Bo3rnaBnefl14 nocneAoBarenbuo or4en aeuaFCM (Soro 2,3).

C Ha.rana nqrilAecffTbtx roAoB no 1978 r or4en Bo3rnaBnsfla

AoKrop rexHilqe-crnx Hayr K.C.9epnoea ($oro 4).
OcHoeFf srrvh HanpaBneHilqMt4 l4ccnegoBaH ufr ot1ena aeu-

al-CM e nocneeoeHHbre rogbt t4 Ao cepegilHbt 90 ropoe nennnrcu:
- aHanv3 onbrra gKcnnyaraqw v ycraHoBneHile 3aKoHoMepHocrei

egailftirocecgeil KaqecrBa aehal-CM c na4dxxocrurc, AonroBeq-
Hocrbro t4 oKoHouuvuocrso pa6orbt aBhaqiloHHorZ rexuuxu;

- ycoBepueHcrBoBaHile xapaKTepilcrt4K aeuaquouuori TexHuK!4 c
yvdrou sanaca raqecrea aeilaFCM;

- o6ocHoeaHhe onrrlManbHbrx rpe6ogaHilti x xa.lecrav aeilal-CM:
- o6octioeaHue neo6xo4ruurx ycnoaufr no coxpaHeHtan, cHilxeHurc

norepb il BoccraHoBfleHro KaqecrBa aehal-CM nph xpaHeHilLt,
TpaHcnopTrlpoBaHilu, 3anpaBKe il npilMeHeHilrc Ha aBhaLlnoHHolz

TEXHhKE;

- co34aHile HoBbrx coproB aeilal-CM u coBepueHcrBoBaHile
chcTeMbl L1x BHeApe-Hil9;

- paspa6orua ocnoe ynr$uraqnr aer,ral-CM;
- paspa6orxa HopMarhBHo-Mero414LtecKoi 4oxyueHraqilil no

KoHrponto Kaqecrea aeual-CM ;

- paspa6orxa reoperilLrecKilx ocHoB Sr,rnurpaqru il BoAoorAene-
HIAfl:

- MeroAhvecKoe pyKoBoAcreo na6oparophflMil no KoHTponrc
KaLf ecrBa aBilaFCM npe4npr,rnrufi rpa44aucxoil aenaqnu.

Pesynsrarallu pa6or eroro nepilo4a, Koropbte Ao Hacronule-
ro BpeMeHu npilMeHeorce B rpaMaHcKo,h aBValAw, sBnqorcq
paspa6orxa il BHeApeHue aBuaKepochHoe tA aaua6eusnHoB c ynyq-
r.ueHHbrM14 oKcnnyaraqiloHHbtM14 cBotcrBaM14, rilApoxt4AKocr14
AM l-- 1 0, n poru Bo BoAoKp vcr anntsaqtAoH H btx xrl4Kocre i (< lzl -M > ) r,r

HopMl4poBaHile ee gobaeneHrq B aBilaKepocllHbt, MilHepanbHbtx
Macen HoBbrx copToB pa3nilqHofo Ha3HageHVR t ycraHogneHile nx
onrhManbHbtx cpoKoB cnyx6sr, paspa6orxa $nnurpoa-
BoAoorAenuren eit r nna CT-2500, nprcnoco6nenrs f lO3-T (n Hgrara-
ropa f13K-T), peAa MeroAoB oqeHKil eKcnnyaraqiloHHbtx ceolicre
aailal-CM (xoropure 6urnu npHHflrbt xar reanlrQnraquoHHure verogsl),
paapa6orxa pyKoBoAcrB no npheMy, xpaHeHhto, noAroroBKe K BbtAaqe
Ha 3anpaBKy !4 no KoHTporto KaqecrBa aailal-CM u cneqxu4xocrerZ a

aBilanpegn phrtrnrx l-A.

C 1979 no 2000 r. oraefloM aeilal-CM
focHVtVl l-A pyroeo4un x.r.n. fl.A. Mrxeu,lee
(goro 5).

B 1980-81 rr. 6urna nonHocrbto Mopep-
H14314poBaHa na6oparopHas 6aga orAena,
nepeBeAeHHoro B HoBoe 3AaHile na yn. flnauep-
uas,22a.

riB 1983 r. n3AaH cnpaBoqHi4K <<Xr,lrrllrro-

roflorun e rpax<,qaucroil aBnaqllv'r>. C eue4peuu-
eM aBilaqiloHHofi rexunru nocneAylou.lnx
noKoneHilt4 Ha gKcnflyaraqurc 6urnu npilHqrbl
HoBbre BilAbr u MapKil aeilal-CM. Bce 6onsuvro
Aonrc B Ho-MeHKnarype vacen, pa6ovlrx xlt4xocrerl, cMa3oK 14

nporneoo6ne4eHilTenbHbrx xltgrocrefi cranu 3aHuMaru aeilal-CM,
u3roroBfleHHbre il3 cr4HreruqecKoro cbtpbn. 3ro uacna ilnM-10,
BH kl 1,4 H n-50- 1 -a$(y), 53-B, rilApoxr4AKocrb H l-X-Sy, cuaaxr <<3pa>,
<CanSup>, <<ArnaHrar> il Ap. B oror nept4og corpyAHl4Kl4 orAefla
npuHHManil yqacTne Bo Bcex eranax ilcnbtTaHilt u BHeApeHAA aBtA-

al-CM, rcnsrraHnl' aeuanexuvtxr (navrHan c pa6orur B MaKerHbtx
KoMl4cd4flx Ao oKcnnyaralliloHHbtx ilcnbtTaHili aBilarexHilKl4 il Aanee
no conpoBoxAeHil|o aBraTexHilKl4 B SKcnnyaTaunil B LtacTu npilMeHe-
uun aeuafCM), ycraHoBfleHile pecypcoB arperaroB. Cne4yer orve-
rurb aKTilBHoe yvacrile Be4yull4x corpyAHl4KoB or4ena aenal-CM e

pa6ore rounccurl uayvtoi oKcnepru3bt npra l-ocy4apcreeHHofi
MeXAyBeAoMcrBeHHot KoMt4ccl4t4 no ilcnbtTaHilro ronnilB, Macen,

ffi
1
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-r.'33oK 14 cneq!4arbHbrx xngxocrefi npu l-occraHgapre. KoHevHo, ecr
,-a pa6ora npoBoEhnacb B recHoM esanuogeicreilt4 c KoHcrpyKrop-

:.,rvfi 6rcpo, BeAyulr4Mil HayqHo-r4ccneAoBare|bcKl,lM14 0praHil3aqile-
,r,, aB ilalluoH Horl npov sr runer uocrr, ue$renepepaborxu, M l4H l4cre-

::-ea o6opouur. Orgen npro6pen orpouHurri onbrr no oKcnnyaraqil-
:-rblM hcnblraHilrM aBilarexuuxu n aeuafCM, no uccneAoBaHiltM
:-ia3oB vi aeaprr'frtax cnyqaeB, Hapa6oran vouluerTuyto 6asy gnn
-:;o6rurx uccnegoaaHuri, c$opvnpoaar u nocroqHHo pacuilpfln
:-arhcrr4lfecKyro 6asy gaHHurx no oKcnnyaraqtlr aBVarexHtAKtA vl

::ral-CM.
B 1992 r aBilaqiloHHbrvrtl BflacreMl4 PocamfocHVtlzl l-A6utn

_,;raHoBfleH craryc ronoeHofi orpacreeot7 opraHtrca\tAtA no aeual-CM.
J nplrHrrueu pelxeHur o nepexoAe oKoHoMr4Kr,4 crpaHbr r pa6ore e

_.3,',roBL1rX pbrHKa focyAapcTBo oTKa3anocb or npgMoro AupeKrilBHoro
_,'rpaBneHur npeAnp/rrurMu. flpu erov focyAapcrBo coxpaHilno 3a

:o6or,r purvar eosgericrern ua cybrexrsr xoesicreeHHoi AeqrenbHoc-
-h B BilAe nhqeH3ilpoBaHran r,r ceprlt$v<awv. Cepru$uxaqrn
c6ecneqilsaer 3aulilry r/HTepecoB rocyAapcrBa n o6ulecrea, oxaest-

3ar Henp9Moe BnvqHVe il ynpaBnflr ocHoBHbtM14 acneKTaMh Ae9Tenb-
rocru npeEnpilqTnP. v xapaKrepucl4K npoAyKqr4r4, He Bropratcb B

rptMbte noflHoMoLl4r npe4npiltl4g. Oco6eHHo ocrpo co3HaBanu

reo6xogrvocrb Hanilgufl TaKofo pbrLrara aBilaqroHHbte Bnacru
Poccun. OcosHaHile Heobxogr,rr'roctv Hanvqug B crpaHe cilcTeMbl

cepruSuxaqru Bcex KoMnoHeHToB, Brr4qror{nx Ha 6egonacHocru
rofleroB, npoilcreKano He ronbKo or Ha6nrcAeHrg ga AeicreilnMta
N4eHeAXepOB neproAa (AilKolo) KanilTaflu3l\ira B (fir,lxhe)) AeBgHoc-
rbte.

Poccilq sersercr qneHoM MexgyHapognoil Opranusa4un
fpa44aucroil Aeua-r4ru,t - L1KAO (ICAO). B ocHoeononaralcull4x

AhpeKTuBHbrx AoKyMeHTax [z1KAO ueo4uoKparHo yKa3brBaflocb Ha

KoMMepqharil3aq!4rc KaK ua ocHoguoi $arrop, co3Aarculr4l/ yrpo3y

6egonacuocrn noneroB (uanpravep Doc 9734-AN/959). lzl6o o6ecne-
.reHue 6egonacHocril noneroB BcefAa FBrrercr aarparrofr crarueti
6rcpxera. Cnoco6ol pa3peueHht nporuBopeqt e vexgy rpe6oaarr-
rvu o6qecrea r 6egonacuocrh noreroB 1,4 L{acrHbrtulh fiHrepecar'r!r

IHBecropoB no il3Bne.]eHhrc MaKchMarbHorZ npr6utnr Iy'KAO c,.tr-ae-
Hanilvue e$$errueHori crlcreMbr cepru$nxar-lrr. Ho ero He -c:bii3
rpe6oeaHile hKAO. 3ro raxxe roe6oeasre ooccttrZcxoro 3aKoBc.ta--

enscrea-Boa4yuHoro KoAeKca Poccricxor,r OeAepaqr.rra n gaxosa ,,O

fOCyAapCTBeH HOM perynil pOBaHW pa39vr vF aBt4aUAVt D .

Vlcxo1s 143 ororo, aBilaur'roHHbrMil BracrtMh Poccru 6stno
nphHrro peueHile o co3AaHuu cern ceprrSnKaLlt4oHHblx qeHrpoB,

oxBarbrBarculilx no HoMeHKflarype KoM-noHeHTbr orpaclh. OcHoeoi
cucreMbr cepru$rxaqnn e rpaxgaHcxoti aBtlaWV AonxeH 6stn crars
l-ocHlzltzl tA.

B caere HoBbrx 3aAaq, c Llenbrc obecneqeHltr KoHTponq

KaqecrBa aeila l-CM, no-craBnneM brx B opraHil3al.lrt/ aBilaronnu Boo-

6ecneqeHlrr rpaxgaHcxofr aBVaL1AtA. orAe-noM aeilaFCM 6utna

npoBeAeHa noAroroBhrerbHar pa6ora no ero aKKpeAilTaqiltl B

KaLrecrBe opraHa no ceprn$rxawtt n vcnstrarensHoti na6oparopt4t4 B

cilcreMe FOCT P lrr eroro na6oparopr4n orgena 6utna 4oocHauleHa
coBpeMeHHbrM ilcnbrrarenbHbtv o6opygoeaHreM, n03BoflFtot!14M

npoBoAr4Tb 14ccneAoBaHuF as!,tal-CM orevecrBeHHofo npoil3BoAcrBa,
BbrnycKaeMbrx no I-OCT, OCT, Ty, a raKXe pa3nilLrHutx er4oe aanal-CM
sapy6exuoro npoil3BogcrBa, BbrnycKaeMbrx no cneqhQilKaqilFM.
10J21993 r. orgen aeual-CM focHlAlA fA 6utn oAHl4M t43 nepBbtx B

Poccru axrpe4ilToBaH B rocyAapcrBeHHorZ cucreve ceprlt$tlxaqnu
I-OCT P KaK ilcnbrrarenuuan na6oparopnr ueQrenpoAyKToB, a

28.07,1994 f. raKxe oAH14M ,r3 nepBbrx KaK opraH no cepru$uxaquu, tt

noayLtiln craryc l-{eHrpa no cepru$uxaquu aaual-CM.
But6op orgena aehal-CM KaK ocHoBbl Ane opraHil3aquu

qeHrpa no cepla$rxaqr,rra, KoHeLrHo, 6stn ue cflyqaeH. Or4en aar-
al-CM ypoenerBopqn BceM rpe6oeaHHstv K qeHrpy no ceprilSuKaqhu:
HaruqileM vouluori na6oparopuorl 6asut, nognuHuoi (a He Houttt-

nanunofr) He3aBucr4Mocrbro or npou3BoAilTent fi pa3pa6orlthKa

npo6yKl4414, KoMnereHrHocruro (orgen K MoMeHry ero npeo6pasoea-
Hr4fi B qeHrp no cepru$nraqur,r aeraafCM Ol-Vfl l-ocHtzltzlfA tttren

oqeHb cepbe3Hutrl 63-ex neruuti onstr pa6orst). Ho ue tonsxo srlt

Saxropur noBrilqnil na esr6op aBilaqrloHHbrx enacreil. Korga pevu

!4ger o ceprn$nraqru npoAyKqr,1l4, BcerAa Bo3Hl4Kaer Bonpoc o

AoBepilil norpe6ureneti K cilcreMe cepruSnraquu. 3ro xopot-uo

il3BeCTHO CTpaHaM C pa3BLrTblMr4 CI4CTeMaMU V Tpa-E 4[]y'F'MV Cepll'
cpl,lKaqilh, a raKxe oreqecrBeHHbrM yLlacTHilKaM Mex(qyHapoAHoro
purura. flericreilTenbHo, B coorBercrBr4u c poccutTcxttM 3aKoHoAar-

efibcrBoM ceprt,r$r,rxaquefi oAuoro il roro xe BhAa npoAyKqilil Moryr

3aHrMarbct pa3nuLtHbre qeHTpbr. Ho HeotteuneMbtM npaBoM

norpe6urenn npoAyKql414, a 3Ha9ilT norpebnrenn npoqecca ceprilSil-
Kaqil!4 orot npoAyKqr4r,l, FBnfiercF npaBo AoBeptrb aBTopilTery roTo

ilfl14 r4Horo qeHrpa no cepl,r$raraqru. Y orAena aeilal-CM aBropurer B

orpacnil 6urn norcruue orpoMeH.

C 2000 no 2007 r Uenrp Bo3rnaBner
A.C. flonnereee ($oro 6).

Oree,.{ag 3aAaqaM HoBoro BpeMeHr, Aetreflb-
Hocrb qeHTpa 6urna HanpaeleHa Ha oKa3aHUe

HayqHo-TexHilLrecKhx ycnyr aBilaqiloHHbrM
BflacrFM, npeAnphrilrrM rpaxAaHcKot aB/a-
r-lr114 h npoMbttllneHHocl,4 xar no rpa4nqroHuoti
TeMar,4Ke oTAena, TaK u no peueH/rc 3aAaq,

Bbr3BaHHbrx nepecrporTxori orpacnu. B nepltog
1997- 1998 rr. B orpacnh BHe4peracb Cucreva
ceprilSilKaqilh Ha Bo3AyurHoM rpaHcnopre.
f1epe4 or4enou 6srna nocraBreHa 3aAaL{a 6

paspa6orur MilH14NrarbHbrx rpe6oeaHnri rocy4apcrBa K optaHil3aqil-
FM, npereHAyroulr4M 3aHuMarbcfl asponoproBot AeflTenbHocrbrc no

aBilaronu il Boo6ecne.leHhrc. OEH ill,t us rnaBH brx pe3ynbraroB npoBe-

AeHHblx 14ccnegoeaanAh neunacb pa3pa6orKa rpe6oBaHilfr K opfaHr't3a-

LIilFM aBilaronl il eoo6ecneqeH vn u r'a6opar opLttM KoHTporF Kaqec-

rea aeral-CM rpaxgaHcxoti aBnaqw, pean!43oBaHHbtM B oegepafib-
Hbrx aBilaqrloHHbrx npaBilnax (OAl1) <Cepru$nraqrr aoponoproB.
flpoqe4ypur> (OAn-98), <CepnrSr,rxaqr,rouxute rpe6oeaHile K opraHu-

3aqileM aBL4aronrilBoo6ecne,reHilt) (OAn-Bg), <Ceprr$uxaqroH-
uure rpe6oeauuq K opraHt,t3aLlucM, ocyulecrBnqrculllM KoHrportb

KaqecTBa aBilaqhoHHbrx ronflilB, Macefl, cMa3oK il cnellilanbHblx
xu4xo-crefr, 3anpaBnfleMbrx B Bo3AytxHbre cyaa> (OAtl-126). lrg
ilcnonHeHilg yKa3aHHbrx AoKyMeHToB qeHTpy nopyqeHo npoBeAeHhe

ocHoBHbtx oranoB ceprilSuraqnu: oKcnepr!43bt AoKa3arerbHo14

AOKyMeHTaqilil 3affBr4Teflg, npoBepKil EecTerbHocTl,l 3a9BrlerlF Ha

MecTax, noAroToBKr,l 3aKnto\reHl'lq no pe3ynbTaTaM cepThQ[Kau/fl. a

TaKXe OCyUleCTBleH!4e eXerOEUOtl Uscne<uu1oFHotl rooBe3",/ - a -:or'
ceprra$r,rqrapoearHot7 oprauur3auhh aB!4aronf la eoo6ec.e' e -,' 7 - z
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caM noAroroBKl4 u np!4MeHeHhr aehal-CM. reFTe.i>F33i,' -3-.-,r-

Bo3anpaBoqH brx KoM nfl eKcoB l,i na6o paroput r l-C lv1 :

- craxrpoBKa nepcoHafla na6oparopnri rl cnyx6 l-CNl aartaroe--
notAqrVn'.

- rapMoHu3aqrn poccttticxtlx il MexgyHapogHbtx Hop[4ari4BHblx

AoKyMeHToB e o6nacril aeraronnneoo6ecneqeHilF.
l-apvoHnaaqneil poccuucrnx il Me4qyHapoAHblx HopMarr BoB

LlC aeuafCM 3aHilMaercfl co eropoi nonoBltHbl 90-x rogoe. A Ha'lano

orsoLueuni c MexgyHapogHoil accoqutaqretZ excnnyaraHroB Bo3-

AyurHoro rpaHcnopra (71ATA-IATA) Bocxogllr r 70-trl roAav. Y erol.t

aeroprrerHoi MeMyHapoAHo t opruHv'sal1t"l'V qeHTp nonyLl ilr 3acry-
xeHHoe npil3HaHile. ,[ee uerognrn L]C aeual-CM (no nccnegoeaurn
ouoxeuuri Ha $nnurpoeneMeHTax il no paccnegoBaHr4rc np/qt4H

orKa3oB arperaroe) 6srnu aocnpousBeAeHbt B AilpeKrhBHblx AoKyMeH-

rax Eepocopea, a B AanbHeilrueu 6utnu BKnoqeHbt e l-ro6altuHutla

craHAapr lzlATA no paccneAoBaHurc npilLtt4H orKa3oe aeilarexHilrt4. 3a

BKnaA B pa3Blrrile e o6nacril obecneve- 7
Hue MexAyHapoAHo14 rpaxAaHcKot'l
aBtAa\vtA aeilal-CM qeHrp 6utn Harpax-

AeH xpycranbHurl ry6rov L4ATA (Soro
7). K uavary 2000-x rogoe o6ocrpunacu
npo6neva HeKoHAilqiloHHocril nocraB-
nffeMbrx ronflilB r,r xnarocrefr" ero
crano npeAMerolit oco6oi osa6oqeH-
Hocril ueHrpa. C 2000 no 2009 rog e

pe3yflbrare uccreAoBaHilta npo6
aeilafCM t,l cneqxilAKocref, nocrynhB-
LUt4X t43 npeA-npil9Tr414 rpaxAaHcKo,
aBVa\VVt C nOAO3peHUeM Ha HeKOHE14l-11,1-

oHHOCTb HeCpTenpOEyKTOB, r.43 3Kcn|ya-
taquvt 6unvt u3r'ffTbr oxono 100000r ue
orBeqaBrt.tux Hoorve aeual-CM.
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cMa3oK 14 cneqilarbHbtx xrgrocrefi npu l-occraugapre. Konevxo, ecn
era pabora npoBoAilnacb B TecHoM esauuo4ericrsilil c KoHcrpyKrop-
crnvu 6topo, BeAyq14M14 HayqHo-t4ccneAoBarefl bcKrMrl opraHil3aqilr-
M il aBuaqiloHHot npoMbtuneHHocrt4, ueQrenepepa6orKl,t, M14 Hhcre-
pcrea o6opoHsr. Or4en npr,ro6pen orpovlrurrZ onbtr no gKcnnyaraqx-
oHHblM ucnblraHntM aBharextuxu v aeuafCM, no ilccneEoBaHilqM
orKa3oB il aBapill4Hbtx cnyqaeB, uapa6oran voqueiluylo 6azy gnn
noAo6Hbrx uccnegoeauufi, c$opri,rr,rpoean il nocroflHHo pacuilpen
crarilcrr4lrecKyrc 6aay AaHHbtx no oKcnnyaraqw aBVarexHVRvt t/l

aenal-CM.
B 1992 r. aBilaqiloHHbtMl4 BnacrlMl4 Poccvtu focHlAlA f A 6un

ycraHoBneH craryc ronoeHoi orpacneeofr opraHtl3aLJviv no aeilal-CM.
C npuHnruev peueHnq o nepexoge eKoHoMl4Kl4 crpaHbt K pa6ore B

yclroBnrx pbrHKa rocyAapcTBo oTKa3anocb oT npeMoro A!4peKrilBHoro
ynpaBneHilr npegnpilerl4eMu. flpu erov rocygapcrBo coxpaHuflo 3a
co6ori purvar eo3AeticrB14g ta cy6texrsr xoanrlcraeuuora 4errefl bHoc-
rr4 B BilAe flhqeH3ilpoBaHnn n ceptvtQvKaqnt4. Cepru$rxaqrr
o6ecneqhBaeT 3aulilTy r4HTepecoB rocyAapcrBa 14 o6t4ecrBa, oKa3bt-
BaF Henp9MOe BnilgHile il ynpaBngg ocHoBHbtM14 acneKTaMil AegTenb-
HOCTil npeAnpilervP' t4 xapaKrephcTt4K npoAyKqt4t4, He BTopragcb B

npFMbre nonHoMoqilq npeAnpil9Tl,tg" oco6eHuo ocTpo co3HaBanr.l
neo6xo4rvocr6 HanA'qvA TaKoro pbtqara aBilalliloHHbte Bfiacrrl
Pocct'tvt. OcoauaHne neo6xoguvocrv Hanvvv+ B crpaHe cilcreMbl
ceprnQuraquu Bcex KoMnoHeHToB, Bnl4ntotlll4x Ha 6e3onacHocrb
nofleroB, npoilcreKano He ronbKo or na6nrc4eHrn la geilctaual.l'u
MeHeAXepoB nepiloAa (Al4Koro) KanuTa.nil3NAa B (nuxhe) EeBgHoc-
Tbte_

Poccus sensercfl LtneHoM MexgynapogHori OpraHusaquu
l-pax4ancxoi Aava+1nv - I4KAO (ICAO). B ocHoeononarapulux
AilpeKrilBHbtx AoKyMeHrax hKAO HeognoKparHo yKa3btBanocb Ha
KoMMepqilanu3aqrirc KaK sa ocnoguofi $axrop, cosgarculurZ yrposy
6esonacnocrr,l noneroB (nan pra rr,rep Doc g734-

AN/959). lz16o o6ecne,leH14e 6e3onacHocrh
noreroB BcefAa sBnrercr sarparuoti crarsei
6rcgxera. Cnoco6ov pa3peueHhr nport4Bo-
peLrilF Mex(Ay rpe6oeaunnvu obulecraa x

6egonacuocrr noneroB h qacrHbtM14 14HTepe-

caMil ilHBecTOpOB nO il3BneqeHHto MaKcil-
vansHori npu6urnN hKAO cqr4raer Hanuqile
sS+eKThBHot4 cl4creMbl ceprr$uxaqrn. Ho
oro He ronbKo rpe6oeaHne [zlKAO. ero rarxe
rpe6oeaHre poccnficxoro 3aKoHoAarefl bcrBa

- Bos4yunoro KoAeKca PoccraricxorZ Oe4epa-
qilil il 3aKoHa <O rocygapcreeHHoM perynilpo-
BaHW pa3BnT n9 aBnarltAu>> .

l4cxogn r43 eroro, aBilaqiloHHbtMu BflacrqMil Pocculr 6srno
npilHRTo peuJeHile o co3AaHhil cerlr cepru$uKaqiloHHbrx qeHrpoB,
oxBarbrBatoLqilx no HoMeHKflarype KoM-noHeHTbt orpacnil. OcHoaofi
cilcreMbr ceprLtcpl,4Kaqilil e rpaxgaucxori aBvauw AonxeH 6urn crars
focHl4VlfA.

B ceere HoBbtx 3aAav, c qeflbrc o6ecne.leHnq KoHTpong
KaLf ecrBa aena l-CM, no-craBnfl eM btx B opraHu3au vA alnaronnvBoo-
becneqeHns rpax,4atcrori aBVaUVn, orAe-noM aeilal-CM 6urna
npoBe4eHa noAroroBnrerbuan pa6ora no ero aKKpeAilraqilil B

KaLrecTBe opraHa no cepThQrKaqt[V v ncnhfiarenuHofi na6oparopvt/1 8
chcreMe TOCT P. lnr eroro na6oparopr4fl or4ena 6urna 4oocHauleHa
coBpeMeHHbtM ilCnbtTaTeflbHbrrvt o6opy4oaaHileM, n03Bofl9tot414M
npoBoALlTb t4ccfi e4oBaHilF aeual-CM oreLtecrBeHHoro npoil3BoEcrBa,
BbrnycKaeMbtx no [OCT, OCT, Ty, a raoKe pa3flilqHbtx Bt4Aoe aehal-CM

3apy6exHoro npoil3BoAcrBa, BbtnycKaeMbtx no cnequ$uraqunu.
10.12.1993 r. orAen aBilal-CM focHVlVl l-A 6srn oAHhM ,r3 nepBbtx B

Poccr,ru arxpeghroBaH B rocyAapcrBeHHori cucreve cepruQr4Kaqilil
I-OCT P KaK ilcnbtrarensuar na6oparopran neQrenpoAyKroB, a
28.07 . 1 994 r. ra KXe oAHvtM u3 nepB btx KaK op ra H no cepr uQ uxa1nn, n
nonyqiln craryc qeHrpa no ceptv$nxatlun aailaTCM.

Bsr6op orgena aeual-CM KaK ocHoBbt Anl opraHh3aqilu
qeHTpa no cepruQuxaquu, KoHeqHo, 6urn ue cflyqaeH. Orgen aeu-
al-CM y4oenerBopen BceM Tpe6oeaHils[4 K qeHrpy no cepru$uraqrr:
HanuvueM vor4HorZ na6oparopHori 6aeur, no4nrunoft (a He HoMl4-

uanuuori) He3aBilcl4Mocrbto or npor3Bo1tren+ il pa3pa6orq4Ka
npoAyKr.l4r4, KoMnereHrHocrsro (or4en K MoMeHTy ero npeo6pa3oBa-
Hue B qeHrp no cepruSuxaqw aBVafCM <Dl-Vfl l-ocHlzllzll-A r,rrrlen

otreHb cepbe3HurrZ 63-ex nerHuil onurr pa6orbt)_ Ho ue ronuxo err
$axropur noB.nilenil Ha Bbt6op aBuaqhoHHbtx enacrelZ. Kor4a pevu
hAeT o ceprilQilKaql4il npoAyKql,4l4, BcerAa Bo3Ht4Kaer Bonpoc o
AoBepril norpe6nrenei K ct4creMe cepru$nraqrr. 3ro xopou.ro
il3BeCTHO CTpaHaM C pa3BhTbtMt4 Cl4CTeMaMil t4 rpa-EV[tAAMV CeprtA-
qvKaqnv, a TaKXe oreLrecTBeHHbtM yqacrHilKaM MeMyHapoAHoro
puruxa. fletlcreilTeflbHo, B cooTBeTcTBt4u c poccvfrcrnM 3aKoHoAaT-
enbcrBoM cepru$uraquei ogHoro h roro xe BilAa npoAyKql4il Moryr
3aH!4Marbcr pa3nnqHbte qeHTpbt. Ho HeortevneMbtM npaBoM
norpe6urenn npoAyKql,4r, a 3HaqilT norpe6ilTenF npoqecca ceprraSra-
xaqun eroi npoAyKqrrrl, eBnqercfl npaBo AoBeprrb aBropilrery roro
ilnil ilHoro qeHrpa no ceprrSrxaquu. V or4ena aBilal-CM aBropilTer B

orpacnr 6urn noilcruHe orpoMeH.
C 2000 no 2007 r. Lleurp aoarnaenqn A. C. flonnereea (goro 6).

Oraevaq 3aAavaM HoBoro BpeMeHu, AeqrenbHocru qeurpa 6srna
HanpaBneHa Ha oKa3aHile HayqHo-TexHilL{ecKilx yctyr aBilaquoHHbtM
BnacrsM, npeAnpuflTr4FM rpax(4aHcKot aBti'aqt/1v h npoMbtuJneHHocrLr
KaK no rpaEhqhoHHot TeMaruKe orAena, TaK il no peueHilrc 3aAaq,
Bbr3BaHHbrx nepecrpotlKoli orpacril. B neprog 1997- 1998 rr e

orpacnH BHeAperacb Crcreva cepru$rxaqr,rra Ha Bo34yulHoM
TpaHcnopre. flepe4 orgenou 6srna nocraBfieHa 3a4ava pa3pa6orKl4

i414HhManbHbrx rpe6oBaHhi focyAapcrBa K opraHil3allhsM, npereHAy-
fol{hM 3aHhMaTbcff a3ponopToBoh AerTenbHocTbn no aBhaTonnuBo-
o6ecneqennrc. OAHill,r ils rnaBHbtx pe3ynbraroB npoBeAeHHbtx
ilccnegoBaHhfi eBilflacb pa3pa6orKa rpe6oBaHhli K opraHh3aqurM
aBuaronnilBoo6ecneqegrs u na6oparopnnM KoHTponH KaqecrBa
aeilafCM rpax,4aucxori aBuaq.vu, pean il3oBaHH br v e Oegepanuu urx
aBilaquoHHbtx npaBunax (cDAf1) <CeprvqvKa\Ae aoponoproB.
flpoqe4ypsr> (OAn-98), <CeprraSraraqraoHHbte rpe6oBaHile K opraHh-
3aqileM aBilaronflilBoo6ecneqeHuq) (OAn-Bg), <Cepna$raraqroH-
Hure rpe6oeaHile K opraHh3aqilqM, ocyqecrBnnpull4M KoHrponb
KaLrecTBa aBilaqiloHHbtx Ton-nilB, Macen, cMa3oK il cneqfianbHbtx
xr44Ko-cret, 3anpaBnfleMbtx B Bo3AyruHbte cyga> (OAf'l-126). ,Qnn
hcnoJrHeHile yKa3aHHbrx AoKyMeHToB qeHrpy nopylteHo npoBeAeHue
ocHoBHblx oranoB cepru$uxaqnn: oKcnepril3bt 4orasarensnoti
AOKyMeHTaqhil 3aqBt4renq, npoBepKil AegTenbHocTt4 3arBUTen9 Ha

MecTax, noAroToBKr4 3aKflrcqeHr|g no pe3ynbTaTaM cepTil(puKaqufi, a
raKXe ocyqecrBfl eHr4e exeroAHoi uHcneKqilouuoi npoaepxu ra4qofr
ceprnQrqilpoBaHuorZ oprauusaqvu aBlaronnuBoo6ecneq eHVs Ha

npe4ver o6ecneqeHilg HopMaThBoB KaqecTBa il \.il4CTOTbt aBVarOnnV-
Ba Ha Bcex oranax rexHofloft4qecKoro npoqecca. Peanveatlua etux
Tpe6oBaHili, noArBepxAeHHae B npoqecce ceprnSraxarlr,rfi , cnoco-
6creosana cyr4ecrBeHHoMy yfl yLtueHhto KaqecrBeHHbtx noxagateneri
npoqeccoB aBilaronnreoobecneqeHilF.

Pasyveercr, LlC aenal-CM 3aHnMance h 3aHr4Maerce He
ronuxo ceprn$vKauveil. 3agav, cronqilx nepe4 HilM KaK nepeA
HayLlHO-l4CCneAOBaTeJibCKl4 M noApa3EeneHileM h HCTttTyTa, HilKTO He

cHilMar. lz1 HanpaeneHrrZ pa6orur y qeHrpa MHoxecrBo. OcHoeHsre ug
HI4X:

- opraHil3aqfifl u npoBeAeHre uccneAoBaHvit, vcnatatvil HoBbtx 14

M oAil S il q n po- Ba H H urx a eila FCM u cneqxn4xocre ri ;

- pa3pa6orKa il BHeApeHile coBpeMeHHbrx rexxonorurrZ noAroroBKl4
h npilMeHeH!4F Ha aBharexHilKe aBilal-CM u cneqxu4xocreil;

- r/ccnegoBaHt4a aBVafCM aBapvftHoit 14 orKa3aBuefi aBilarexHu-
xr, ap6rrpax-Hble ilccneAoBaHilfl ;

- pa3pa6orKa rexHilqecKux rpe6oBaHilfi x o6opygoeaHurc aBilaron-
nhBoo6ecneqeHilg, opraHil3aqilr u npoBeAeH ne ero vcnsrannil u

cepril(pilKaqil!4;
- pa3pa60rKa HopMar14BHo-rexHilqecKorZ 4oxyueHraLIilil no

BonpocaM noAroroBKl4 il npilMeHeHhF aeilafCM, AeqrenbHocn/
ronfl ilBo3anpaBoq Hbtx KoM nnexcoe r na6oparoprlt4 l-CM ;

- craxilpoBKa nepcoHana fia6oparopilfi u cnyx6 l-CM aeuanpeg-
npuarttit;

- rapMoHr/3aqilfl poccl,'il4cKl4x il Mex4yHapoAHbrx HopMaTilBHbtx

AoKyMeHToB B o6nacril aeharonnuaoo6ecne.leHug.
l-apvor.rusaqueh poccvlhcxux il MeXAyHapo4Hbtx HopMaruBoB

LlC aaual-CM 3aHilMaerce co eropori nonoBrlHbt 90-x roAoe. A Ha.lano
orHoLUeHili c Me44yHapoguori accoquaquerZ srcnnyaraHroB Bo3-
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HilTenbHbrx xngxocretZ, MeroAoB KoHTponfl vuxpo6uonoruqecKoro
3arpt3HeHilq aBvaronnnBa, a raKxe paspa6orxa MeroAr4xr4

ilccl]eAoBaHhi aBuaronflilBa nocfle KoHTaKTa c aHTrlKoppo3uoH-
HbrMil naKoKpacoqHbtMl,4 noKpbtThfi Mil;

- coBepueHcrBoBaHre focyAapcrBeHHot, orpacneBot n Mexor-
pacneBot HopN4a-rilBHo-npaaoaori 6agur e o6nacr,4 aBilafCM;

- paepa6orxa opfaHil3aqiloHHo-npaBoBbtx ocHoB Tonn!4Bo3anpa-
BorrHbrx KoMnreKcoB aoponoproB (paspa6orxa rpe6oBaHr4li K

HOBbTM TonnrlBO3anpaBOLtHbtM KoMnreKcaM, c yLteToM nepcneK-
rtAB pa3BV'nAU aBilanepeBo3oK 14 /cnofib3yeMoro napKa Bo3Ayur-
usrx cygoa);

- paapa6orua nporpaMMbt MoEepHil3aq/il ronflr4Bo3anpaBoqHblx
KOMNNEKCOB;

- paspa6orxa rexHhqecKrlx rpe6oeaunrT K npuMeHeH14to, ilcnbtraHil-
flM r,4 BHeApe-Hrro Hoaoft HagevHorZ aalraqlrouuori TexHuKt4

a B 14aro nfl il Boo6ecn e.t e Ft Lt g 
;

- MexAyHapoEHoe corpyAHhqecrBo, yqacrile B pabore Mex(qyHa-
poEHblx opraHL13at $h n accouvaqtAh.

V.{rrureac, vro sapy6exHute aB!4aKoMnaHilil 11 orevecrBeH-
Hbre aB,4aKoMnaH14r, gKcnnyarilpyrot!ile hHocrpaHHbte BC, opreHru-
pybrca Ha 3apy6exrure rpe6oeaurn (e nepByto oqepeAb Ha peKoMeH-

pa4nu V1Af A, a raKxe BeAyul4x M14poBbrx xorvnaHrari), ogHol4 13 3aga.l
qBrrercr npoBeAeHile pa6or no rapMoHrl3aqrr4 Halir,loHarbHbtx 1,4

Mex,AyHapoEHbrx rpe6oaaHurZ. B qacrHocrl4, yqacrile e paspa6orre
l-no6anuroro craHAapra tzlATA no npheMy, xpaHeH!4to, KoHrpor'uo

KaqecTBa, il npuMeHeHillo aBilaTonnilBa B a3ponoprax.
3rn pa6orur L[eHrp nnanrapyer npoBognrb KaK caMocrocreflbHo, raK rl

coBMecT-Ho c npeAnpil9TtlFMl/ npoMbtrxreHHocTt4 14 fpaxAaHcKol,4

aBttawv.
CoapeveHHan HayLlHo-l4ccneEoBarefl bcKaq 6aga !4 eutcoxox-

Bar il+il qilpoBaH H ur ri urrar corpygH 14KoB no3Bone tor LleHrpy peuarb
3aqaev. cron l! il e n e peA rpax4a H cxoil aenat4tei'.



h n S opu aqu ou u a r d c6 opu u x

poqecc oca4KoobpasoeaHnn B peaKTilBHbtx ronnilBax oKa3bt-

Baer Herarr,rBHoe BntAAHVe Ha HaAexHocrb pa6orut aBilaqiloH-
usrx rasoryp6nHHbrx ABilrarenelr (l-T!). BTO e ronnileFiotz

cucrerae fT! npuBoAr4T K:

- npe)]{AeBpeMeHHoMy3acopeHiltocphflbrpoB;
- 3aeAaHilrc 3OJTOTHT4KOB B HaCOCaX-peryIltTOpaX, L|TO BeAeT K

(3aBilcaHho) o6oporoe, noBbrueHt'tto BpeMeHr,r npileMilcrocrh,
noMnaxy iln il caMoBbtKr toLteHu rc ABuraTent;

- yxyAueHurc pacnbrna ronnilBa cpopcyHKaMil, conpoBox(qaeMoro
xopo6neruev il nporapoM xapoaurx rpy6.

lzlccnegoeaHne npoqeccoB oca4roo6pasoBaHile yrneBoEopoE-
Hbrx rontilB BbrqBilflil ocHoBHyro 3aKoHoMepHocru: o6paaoeaHue
oCaAKOB npOilCXOAl4T BCIIeACTBUe nOBblUleHilF TeMnepaTypbl l,lX

HafpeBa (1,2). pnn Ka4qoro ronflilBa cyulecrByer reMneparypa
MaKcilMafl bHoro ocagxoo6pasoaaunn:

lnrT-2-135oC;4nnTC-l - 150oC; gnrT-1 - 160oC, gnrT-6- 1B0oC.

TeMneparypa Bn!4rer He rotbKo Ha KonilqecrBo ocagKoB, Ho 14

Ha ilxAr,rcnepcHurrT cocrae (2)- C yaerureuileM TeMneparypbr ronnhBa
pa3Mepbt qacrrq ocaAKa B HeM yBerilrl4Baorcl. Tax npu reMnepary-
pe 120oC B ronn!4Bax TC-1, T-1 orcyrcrByror qacrhqbr pa3MepoM

6onee 50 vxv. flpu noBbrLl.teHL,l4 reMneparypbr go 150oC ua6rngaer-
cn o6pasoeaHrle qacrilll pa3MepoM 50...120 uru. lg-sa varutx
3a3opoB B 3onorH14KoBbrx napax ronn14Boperynhpyfou.let annaparypbl
(ra6n. 1 ) Bo3H ilKarcT pa3nuvH bre a Ba p!4 r,4 H bre cvr y awh, orMeqeH H br e

Bbtue.

Ta6nnqa 1, 3asopur B 3onorHl4xoBbrx napax.

Puc 1. Bnrssue raaoeou cpegsr

ra sa6raxy ronrranoro Srnrrpa ocaAra[.rI ronnnea TC- 1

NsNg eneuesrur TPA 3a30pbt, MKrv

1 l-lpoccen bHbr14 KpaH-BrynKa 8...12

2 3onoruur KnanaHa
nocTogHHofo nepenaaa - BTynKa

7...9

3 Pacnoenenuren uH urfi rnanaH-etvnra 10.. 14

4 IJJror rugpoaaueEnnrens - uy$ra 6...8

5 flnyuxep - rnruea 15...22

6 3onoruuru xnanaua cbpoca - BTynKa 5...8

tu

F

ar

280

)40

204

160

r2a

Kepocun TC-1

I - o cpede oo:dyxa npu 1 50'{; 
f

j : " a cpede or:nmo npr.r 1.50"f' 
I

] -i - nod daaneaueru codrnra.nno,* l

napos npu 2A0 C;

123456789
11 podon x u m en rraocrnb u c n d m a H u fr

{l

KoHnee E.A.
npo$eccop Ml-TY l-A

BbrcoKoTEM fl EPATyPH bl E OTIOXEHTAfl (BTO)

PEAKTI4BHbIX TONTVlB:

HEI-ATI/BHOCTb, BIIUnDUti|E OAKTOPbI, CflOCOSbl SOPbSbl

lloeurueHile teMneparypbr ronrtilBa Bbt3btBaer yBefl ilqeHile B

cocTaBe ocaAKoB opraHilLlecKilx cMonilcTbrx coe+uHeHtAvt, a TaKXe

yrnepoAa, cepbr il a3ora.
TepuooxucnurenuHaq cra6unbHocrb peaKTLtBHbtx ronrilB

cHhxaercfl B np/cyrcrBr4r4 cMonilcrbtx r cepHucrblx coe1uneuufi n,

oco6elHo. nov Hanvq/tv MeDKanraHoB.

Krrcveeyrc poflb B oKilcneHhil yrneBo4opoAoB l4rpaer Kr4cno-

poA, npilcyrcrBhe KoToporo B ronnilBe h HaATonIlilBHoM npocTpa-

Hcrse cnoco6creyer urreucuSuxaqur o6pasoeauur oca4xoe (puc.1 )

Pr4 xoHcrpyxqiloHHbrx Marep!4afioB oKa3btBaorcn Karanil3a-

ropaMil (Pb, Cu, Sn, Cr,Al, Fe) u uurn6vtopar'tv (Nb, Zn, Ni, rY, Ms, Mo)

oKl/cneHilt oeaKTLrBHbrx ronnile (PT).

Sonuuoe BHilMaHue B Hacrogulee BpeMt yAengercq noBbt-

ueHhrc TepMocta6rnsuocrn PT c novor4uro r/EpoolttlcrKll, Koropaq

cnyxilT Arr yAaneHu9 cepHilcrbrx coeAhHeHht, npoAyKToB oKt4cfle-

Hl49 l/t CMOfl.

floaurLUeHuHc repuocra6nnbHocrr PT cnoco6creyrcr
pa3nilLiHbte nptlcaAKrl: aMilcpaTrlqecKile aMilHbl, conorilMepbl SQrlpoB

Merarprroeoi Kl4cnorbr u 4p. flptt BBeAeH!4e rx B TonfluBo B Korl4qec-

ree go 0,1 % repuocra6r,rnbHocrb yBerlrqilBaercn Eo 200oC (puc.2).

Cxopocru npoKarKu ronnrBa ilrpaer cyulecrBeHHyto ponb B TonrilBo-
noAaqe r oxraxqqeHrlrl afperaroB l-T!, oua npilBoAr4T K l43MeHeHilsM B

crpyKType norpaHrlqHoro ctot, a, cneAoBarenbHo. K ugveHesurc

cKopocrr ocagxoo6paooBalnl Ha Qnrbrpax t,t rperculilx creHKax

rauanoe (r-ranpuvep. TMP).
Oaxrop BpeMeHh B npoqecce ocagxoobpaeoBaHne nfpaer

oveHu 6onuuyro ponb, oco6euro e Ha.ianuHoi cra4rar,r pa6orsr ('1 ).

3gecu xe HyxHo orMerilrs r,r $axrop qilKnil\-iHocrt4 pa6orut l-T!
(qr,rrnorv HyxHo cvilTarb 3anycK - ocraHoB tAg1envl gaxe 6ee yvera

BpeMeHil pa6orsr). uleu 6onsue quxnoa, rerir 6onuue oca4ra.
TaxhNt o6pagov MoxHo orMerurb, ltro ocaAKoobpasoeaune

(6o) B aBtAaqt oHuov l-T! saencilT or MHoroLl4cneHHbtx QaKTopoB:

6o":.f (TcriTri Pr; w7;M67;IIp ;Rozi KNz ; X; N)

rge 767 
- 

reMnepaTypa creHKil; Zz 
- 

reMneparypa ronnilBa;
P7 - paBneH[e TonnilBa; w7 - CKOpOCTb nporauxu;Ms7 - MaTepilan

cTeHKu; IIp - npnca+xn; Rs, - Hacbru.leHHocrb Kl/cnopoAoM;
RNz - HacbruleHHocrb ilHeprHbrM ra3oM (a3oroM); X - Qu3uKo-
xuMr4lrecKile cBoricrea ronnilsa; N-,iilcno quxnoe pa6orut fT[.

40

35
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- cMonucmafr qdcmb ocadKl;

ffi rnu*rrao fr qacmb ocadxa:

1 - 6et npucadxu;
2- 2,8 dumpem 6ymunxpezon;

3-0\t6;
4-$eaun-n-aMuHaqeHon

Puc. 2. Bnusrne npflcagoK ra o6pasoeauue omoxerrr e ronnuae TC-1
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Paccvorpuu cnoco6ur npeAorBpauleHue, yMeHbueHre r'l

yEaneHtAA BbrcoKoreMneparypHbtx ornoxeHilt c Aeranei il y3noB
rr!.

K cyLqecreyro u1r,4 M TexH ono rilq ecKr M MeroAa M cuvxeava 6 o 

"MOXHO OTHECTil:

- yfiyqueHue TexHonorilil noflyqeHilg TonflilB c npuMeHeHileM
rilApoKpeKilHra;
ynyqueHile rexHororilil orlt4crKl4 TonfiilB Ha Hfl3, rugpoovucrxy;
4o6aexy auruocagroo6pasynqux npilcagoK;
npeABapilTenbHyro vr,rxpo$nnbTpaqillo.

K cyqecrayrculuM KoHcrpyKTopcKLlM MeroAaM cHtAx<eHVs 6o"

MO}KHO OTHECTil:

- esr6op varepuafla creHKLt;
- co3AaHuenonilpoBaHHot4 noBepxHocTl4.

K nepcnexruaHbrM KoHcrpyKTopcKt4M MeroAaM no yMeHbLle-
sr,rro 60c woxHo oTHecTil:
- o6ecneqeHile pacLterHoro Heo6xogruoro oxnaXEeHHt creHKil Ao

reMneparypbr Hr4xe 1 00"C;
- ilcnorb3oBaHile oreKrpo143onupyroulero (xepavrvecxoro)

noKpbrT149 cTeHoK KaHanoB.
Cyqecreyrcr4r,re oKcnnyaraqhoHHbte MeroAbt no cH!4xeHr4rc

6oc oxearstgarct:
- yMeHbueHile KoHraKTa ronnnB c oKpyxaoqilM Bo3AyxoM (nnaea-

rculile Kpbrur4 Ha pe3epByapax cxna4oa I-CM);
- ooecne,{eHile npoEyBKr4 Harperbrx ns$enuil ronnilgHoli crlcreMbl

nocne ocranoea l-T!;
- obecneqeHile MilHuManbHoro AaBneH!4g npil 3anycKe il ocraHoBe

rr!;
- o6ecneqeHile 6onee BbrcoKofi creneHil $ranurparlr,rn ronnilB npil

oKcnnyaraquil TTA.
flepcnerrneusrM14 oKcnnyaraqiloHHbrMlr MeroAaMil cneAyer cLl,lTarb:
- yAaneHileKilcnopoAail3TonflilBHbtxcl4cTeM;
- 3anoJrHeHue HaATonnilBHoro npocTpaHcTBa ilHepTHbtM ra3oM

(aaorov).

Cne4yer orMerilTb, vro Bce BbruenepequcfieHHbre Merogbr r,l

cnoco6ul no cHuxeHrlro BTO woryr ocyulecrBnerbcr 6e3 cHenls
tlBr,4 faTefl I c caMoneTa.

Cyulecreyror4ue Merogbr yAaneHils BTO eKntoqarcr:
- $ranro-vexauuqecruti t'rerog (ovncrxa pylrHbrM r,4HcrpyMeHToM;

necxocrpyiHan o6pa6orra; oLl,rcrKa KocroqKoBofi rpourxorZ,

A14cKoBbrM14 npoBonoLr H br M 14 ulerxauu);
- $usuro-xr,rMr4qecKile Merogbr (y4arerne BTO nocpegcreour

ule-norrHbrx coeAilHeHilr, noBepxHocrHo-aKTrBHbtx BeulecrB,
o4HrerilqecKilx Moror!r4x cpeAcrB );

- xr4M14Ko-TepMilvecKile MeroAbr (xrvrvecxoe pa3pylxeHile Harpe-

TbrM peaKTHBoM, BbrxhraHhe BTO. o6revuo-TeMneparypHoe
reueHeure).

QH3l4Ko-xHMrrqecKhe MeroAbr Moryr npoBoAhrbct Bo BpeMt
npoQrnarrurvecxux pa6or npta nep!4oArlqecKor,i rexHhr{ecxov o6cny-
:xvBaHllrl. Ocranuuure npoBoAFrcF ronbKo Ha peMoHTHbrx 3aBoAax.

K nepcnerrureHbrM MeroAaM yEaneHA, ornc;+<eHnil ttnv
cHhxeHht hx HeTarhBHofo eoeaeicreH.s MoxHo orHecrll:
- nphMeHeHHe B TonnHBHoli annaparype cMeHHbrx gueMeHToB h

Aerarei (Sururpoe, Sopcynox, 3onorH14KoBo-pacnpeAenil-
TenbHbrx ycrporZcre), Koropbre uornu 6sr 3aMeHFTbcg aBToMar!4-
LrecKil, nofiyaBToMarhLrecKil (e nonere) ilrrl BpyqHyrc (ua senne
npu TO);

- ucnonb3oBaHile ynbrpa3ByKoBoro Bo36yxAeHue Kore6aH!4lZ

3oflorH14KoBbrx-pacnpeAenilrenbHbrx ycrpotcrB Ane npeAorBpa-
LqeHh9 l,lx 3aeqaH[fl Ha BpeMeHHblX l4HTepBaIaX noneTa, COOTBe-

rcrByronl4x 14x pa6ovevy guanasouy.

3ro orHochtcc K 3onorHl4KoBbtM napaM KflanaHoB nepenycKa

Bo3Ayxa, ynpaBreH!4s nepeKnaEKot ronaroK HanpaBnq|oulero
annapara, nocToFHcTBa nepenaAa AaBneHrq, ynpaBneHile peBepcoM

vt Ap.
9acrora u Molr.lHocrb ynbrpa3ByKoBoro Bo3Aefi crBr4F, Heo6xo-

Al,4Mble Art CTparhBaHUq 3OnOTHl/Ka V 3aBt/lCAu-Jl e OT Cilnbl TpeHug,

MaccoBblx il reoMeTpnLrecKilx xapaKTepilcTr4K 3onoTHt4KoBbrx nap,

voryr 6urru onpe4eneHbr no Mero4rKe, ugnoxesuorZ e pa6ore (3).

1.

2.

Cnucox nrreparypbr:

fiy6oexrx H.O., MananuqeBa B.f. u 4p. @usuxo-xuMuqecKue

u SKcnnyamaLtuoHHbrc ceodcmea peaKmueHbH monnue.
Mocxea: XuMile. 1985. cr0.240.

FHoecxri fl.G., 14eaxoe 8.O., Fanruoe O.M. u np.
Koxcoomnoxeuus e aeuaquoHHbtx u paKemHux deueamensx.
KasaHu : A6ax, 1999. crp.284.

Koxree E.A., Yprerax C.ll. Paspa6omKa Memoda
o6ecneqeuun uadexuocmu gonomHuKoebx nap
mon n ueope eyn u pytout e i an n a p a my p bt f-[. Mocrea : HayvHur ri

BecrHr4K MI-TY fA Ns143, 2009 r

3.
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pyAHo ToqHo cKa3aTb, KorAa B aBhalliloHHoM coooulecTBe
Poccrr 3aroBopilnil o FAME. locroeepno u3BecrHa ny6rura-
qhe B xypHafie <Aauarnobyc> or 4era6pn 2008 ro4a, Koropbni

paccKa3an o npo6neuax e Eepone. lz1 oro oqeHu cepbe3Hbre npo6ne-
Mbt, Koropbre oLreHb cepbe3Ho yrpoxaor begonacHocru noneroe, h6o
FAME - 6ro4rsenuuoe ronnilBo - oKa3brBaer xparZHe HerarueFroe
eosgeticreue ua pa6ory ronfluBHbrx cl4creM Bo3AyrxHbrx cyAoB.
floxoxe, Ha ceroAHq noqrh BcF cerb aBilaronflueoo6ecne.reHilq
Eeponsr yxe 3apaxeHa FAME. 7l Ans IATA (nae44yHapognorZ acco-

Wawv aBilarpaHcnopra) FAME - ero Heyruxaoulae ronoeHaq 6onu.
Ho eegu poccuicrue Bo3gyrxHbre cyAa aKrrlBHo flerapr sa py6ex.
Cne4oeatensHo, Bo3MoxHo (3apaxeHile) !4 Hau!4x caMoneroB 14

BeproneroB. Kpoue roro, h Haua npoMbtuneHHocrb foroBr4Tcg
npon3BoAr4rb FAME. 3ro 3Haqill rrro u poccr,ricxan rpax(qaHcKat
aBuaqilfl cKopo conpilKocHercn c eroi npo6nevoi.

ABTopbt crarbil craBgr csoelZ uensrc no3HaKoMr4Tb rlilTaretef
c npoqeccoM nohcKa 3a py6exovr nyrefi pa3peuexur roHSnuxra
ue4gy FAME u rpaxgaucxofi aen'at4aeh.

Ho cuaqana o roM, .rro raxoe FAME r noLteMy oH HerarilBHo
enilger Ha 6egonacHocrb noneroB.

He$ru - rcroqHuK oHeprilil, norpe6nnevori Ml4poBbrM

HaceneHileM e o6rerue, 6onuuev, qeM yro-nb, npnpogHurfi raa,

tAepHaF oHepr!4fl, rhApooHeprilg, oHeprhq ilg eogo6Hoenser'irsrx
r4croqHnKoB. B uaruu AHt4 ycneulHo pa3BhBarcTct rexHoflofl4u cxura-
HIAA yffiA, rop$a, rasa. Arovuas eHeprue npn go6pocoeecrHoM
noAXoAe SKOnOrilqHa il AaeT (qilCTOe) OneKTpr,4qeCTBO il TennOByrO

oHeprilrc. l-naeHac npo6neva cefr.lac Fte B HexBarKe oHepril!4 KaK

raxosorZ, a B HexBarKe rovnaxruori oHeprilil, ror7, roropan 6y4er
ABilrarb rpaHcnoprHbre cpe4crBa. B Hacronulee BpeMe ora KoMnaK-

THae oHeprilq nonyvaercq nyreM nepepa6orrr ue$rr. Oguaxo
3anacbr He$rr ue 6ecroHeqHbr. B sroil cessu MrpoBaff HayKa HanpaB-

ngeT cBor4 ycvnvF. Ha noucK anbTepHaTuBHbrx HecpTl4 14, B nepByro
oqepeAb, aogo6Hoengetvbtx t4croqHl,rKoB oHeprril. Ha cero4nn Lu nui
!eHu rnaguutfr gogo6HoenqeMsrri r/croqHilr oHeprilil Ha uauletZ

nnaHere - 6novacca pacreHurl. OrcrcEa 3a ronflilBoM, nonyLraeMbrM

ug 6ttouaccsr oacreuui. 3aKoenuflocb Ha3BaHile 6ilotonnueo. Xors
gro Ha3BaHue He BnonHe roLrHoe. Boo6qe e o6nacr!4 oHeprerilKr Ha

ocHoBe nepepa6orur 6uouaccsr repMuHoflorhr eqe He ycraHoBl4-

flacb, oHa BecbMa pa3MbtTa, ycnoBHa 11 Aaxe npoThBopeLrHBa.

floerovy e 4anuneri urev e pasroeope o 6horonn h ee rusr 6y4eu oco6o
oroBapuBaTb npilMeHfleMbre TepMilHbr, opileHrnpyecb npeHMyulec-
TBeHHo Ha eBponeicKyro repMhHonorhp B cvny nv+Vpylou.lilx no3h-

uilfi Eeoonur e sroil o6nacrh.
Boo6qe tAcropnA nphMeHeHhq 6r4oronnhea B ABhrarenex

BHyTpeHHero cropaHil9 HacLil4TbtBaeT cTonbKo xe r|eT, cKoflbKo u caM!4

ABilrareflu BHyrpeHHero cropaH!4fl. Hanpuuep, a 1 897 ro4y ueueqxuil
ilHXeHep PyAonbS flnsenu co3Aan ABilrarenb, Ha3BaHHbrrZ gnocne-

AcrBr4u ero ilMeHeM. flepBbri o6paaeq Ail3enbHoro EB!4rarene
pa6oran Ha pacrurellbHoM Macne. Ho ero ronnileo 6utno cflr4ruKoM

Bfl3Kr4M, TFXeflbtM, c estcoxoli cKloHHocrbto x Harapoo6pasoBaHilro.
floerouy npaKrilLrecKu cpa3y oHo 6srno 3aveseHo Ha 6oflee KaLrec-

TBeHHoe, AocrynHoe il AeueBoe ronfluBo r,43 He$ru. O 6roronriilBe Ha

speun sa6urnr il He BcnoMhHanu 4o ueSrnHoro Kpn3uca 70-x rogoe.
Ho rcorga BeAyulile oKoHoMr4Kr4 Mnpa cronKHynilcb c npo6neMaMtl
r4crouleHhn neQrnHsrx Mecropo44eHilfr, ycroilvneurv rpeHAoM K

pocry qeH na ueQrs, 3arpn3HeHheM orpyxanqefi cpeAbr, il3MeHeHh-

eM Knr4Mara, To BHoBb BcnoMHhnil o 6t4oronnilee. B nacrosulee
epeun 6ygyqee BVAVrce 3a (3efleHbrMr,4) npoAyKraM!4 h rexHoflortln-
M14, Koropbre cnocobnsr KapAilHanbHo ynyLrrxurb gKonorhrc H Ka\lecrBo
>r4 3Ht 3a CLrer cHhxeHilg 3afpg3HeHHOCTU npilpOAHOt CpeAbt 14

cyulecrBeHHo yEeueBilTb 3HeproHocilTeflil, Bclo BbrreKaoulyro
orc|oAa qenoqKy npoH3BoAcTBa !4 npor3BoA14Mbre ToBapbr.

9ro nouuuaercq noA 6rloronnheola? B Hacronqee BpeMe no4
6iloronnneoft, noHilMaercq rBepAoe, xhgKoe unr rasoo6pasuoe
TonriilBo. nonvqaeMoe ug 6lrouaccur xyrMilqecKLrM rnr 6llonoru.lec-

Turuourexxo A.H.
3aMecTilTeflb AilpeK-
ropa LlC aeilal-CM
OfYf] l-ocHlzllzl l-A

Ypnerx C.fl,
guperrop L{C

aeilal-CM OfYn
l-ocHlzllzl l-A

Koenoe A. H.

K.T.H. AOqeHr
MTTY I-A

FAME - NPfiMAfi YTPO3A 5E3ONACHOCT1/ NONETOB

KhM CnOCOOOM.

Mur roeopnnu Bbrue o HeKoropoM nporuBopeLril14 B onpe4ene-
uuu 6uotonnnea. Hecronuro sa6eraq Bnepe4, cKaxeM, Lrro npr
npoil3BogcrBe HeKoropbrx er4oe 6uoronnilBa xuMt4qecKnr,r cnoco6ow
B pgAe cnylraeB ilcnonb3yercfl MeraHon. Koropbri tBflgercF cilnbHei-
ul4M rAoM il caM sBnserce npogyKroM ne$renepepa6orrr. To ecru
TaKOe TOnflUBO He MOXeT CqnTaTbCfl nOnHOCTbTO nonyqeHHbrM t13

eoao6Ftoengev btx l4croq Hl4 KoB 14, crafl o 6utru, 6esynpeL{Ho oKonorh-
qecKyt Ll4crbrM. Msr He 6ygerr,r paccvarphBarb ece unoroo6pasue
6iloronnue, tax KaK B Hacrosulee BpeMg eurpa6arsreaetcn B npoMbttx-

fleHHbtx trlacura6ax r norpe6ngercq Ha pbrHKe ronbKo ABa ero BilAa:

6uoeranon u 6vioavsenY.
Sroerason npe4craBnqer co6ori erilnoeurfr cnupl nonyqae-

vurrl nyreu 6poxeHrr pacrurenuHoil t'raccsr. Butxog 6uoeraHona revr
6onsue, qev 6onulue pacreHils coAepxar caxapa v KpaxMana.

floerouy cauurMh npoAyKTnBHbrMu pacreHileM14 rBngrcTcfl caxapHbn4

TpocrHr,4K 14 KyKypy3a. Broerauon ,rcnonb3yerce rax 4o6aexa x

6eHsnny u 4anee He 6y4er paccMarpilBarbcs s uaruefi crarue.
flprueuurensuo K aBhaqr4il BaxHo paccMorperu 6uo4ugens. flepao-
HaqanbHo 6uoguseneu Ha3brBanil cMecb MilHeparbHoro Eil3enbHofo
TonnilBa c pancoBbrM (u ronuro pancoesrvr) MacnoM. Tarne cvecn
roroBilnil B coorHoueHilu 5-30% pancoeoro Macna v95-70Youuse-
panbHoro ronnhBa. 3areu cranu npoBoArlrb oKcnepilMeHTbr c
coeBblM, KyKypy3HbrM, naflbMoBbrM tA ApynAMtA MacnaMil. O4naro
npoAyKT nonyqancg HeKaqecTBeHHb[,4 B nepByro oLrepeAb B cilny
ceoefi Frecra6hnbHocn4: nocne onpeAeneHHoro nepilo4a BpeMeHil

npoucxoAhno paccnoeHile cMectl Ha Macflo 14 Ail3eflbHoe ronflilBo,
qro flBnflnocb nprvruori Hecra6rnsHori pa6orur ABilrarenn. floerovy
crorna npo6neva raroil noAroroBKr4 (rpaHc$opt'raquu) uacna,
.lro6ur oHo oKa3aflocb noxoxuM no cBouM duguro-xrlluqecxuv
cBoicrBaM Ha MhHepanbHoe Eu3efibHoe ronnuBo il nptlroAHbtM AnF
nphMeHeHilff B KaqecrBe roprcqero B ABilrarengx BHyrpeHHero

cropaHilg KaK B L{r4croM BhAe, TaK h B cMecil c t\ilhHepanbHbrM Tonnh-
BOM,

lnn 4anuHeiruero noHilMaHhr aos4eicrenR 6ilo4ilseng Fra

aB!4aquoHHylo rexHhKy H aBilaqiloHHoe peaKThBHoe ronnueo Heo6xo-

AhMO npoaHanh3hpoBaTb cocTaB ilcxoAHoro cbtpbfi ,l TexHonorilrc
nonyqeHhq 6rogn:enr. lzlcxoguur v cbr pbeM I BnqrcTcF pacrilrenbHbre

uracna. PacrrrefibHbre Macna - gro xt44Kile xilpbt pacrilTenbHoro

npoHcxoxqeHiln. lpyroe Ha3BaHue xr4poB - rprrnuqepugur (unu

Tpharlhnrflilqepransr). Tpr,rrnilqepilA npeAcraBnqer co6oil ocroe
ffl 14qepuHa, K KoTopoMy npuKpenneHbr paAilKanbr xr4pHbrx Kr4cfl oT.

o

cH, -oH HO-C-R'
lo'tl

CH -OH + HO_C_R,

I o -JHro'tl
cH, -oH HO-C-Rl

ruuqepuH xupHbreKtrcloTbr

o

cHr-o-c-R'
lg
cH -o-c-R'
lo

I

CH,_O_C_R,

Tpurrtrqeptra

l-n rqepn n C3HS(OH )3 - npocrerZu nri npepcraBilrenb rpexaroMH btx

cnilproB. Xupuure (anrQaruvecxue) rucnorur - ero MHoroqilcneHHae

rpynna ilcKnnqilTefl bHo Hepa3BerBneHHbrx oAHococraBuutx rap6ouo-
Bbrx Kl4cnor c orrputroil qenup. HaeeaHue Kilcflor rcropt4tlecKil
ocHoBaHo Ha o6HapyxeHw vx B npilpoAHbrx xrpax. Rl, R2, R3 -
paAvKanur (nuorga pa3nilqHbrx) xilpHbrx Kilcnor.
B pacrurenunurx Macflax ceMflH Bcrpeqaercq 6onee 400 crpyrryp
xr4pHbrx KhcnoT, xoTg rur,rpoKo pacnpocrpaHeHbr roflbKo 12. Butcoroe
npoqeHTHoe co4epxaHile peAKilx xl4pHbrx Kilcnor Ha6nrcAaerca B

ceMeHax onpegeneHHbrx pacreHilil. B qacruocru, pancoBoe Macno
coAepx!4T B cBoeM cocTaBe paAilKanbr cneAy|orl]l4x xilpHbrx Kilcnor
(ra6n.1).

il

l_



Kncnora uoAepxaHile

,o/ouaccHageaHue tiln QopMyna
llanbMl,|HToBat

-

uTeap14HoBat
Hacbil4eHHaq |l-rcf1p()c 4.8
HacbluleHHag 1.7

Onerttoean MOHOHeHaCbttlleHHafl

c 1 ABofiHoi cBfl3bto
t-16H34U2 +J, /

tll,tHoreBat I ronhHeHacbtuleHHa9

c 2 lBoliHbtMrl cB.F3rMt4

C1sH3202 20,9

JlltHoneHoBat I lofluHeHacbtueHHat
c 3 AeorlHsrrun cBq3qM!4

U1gFi36()2 6,C

ultKo3eHoBag lvloHoHeHacbtuleHHaq

c 4 ABotiHbtM14 cBF3eMrl
C2qH3602 4,8

SpyKoBat rvroHoHeHacbtueHHa9

c 1 geofiuoi carssn
C22Ha2O2 15,4

Ta6nuqa 1

To ecru rpt4fn14qephAbt npeAcraBnsor co6oil nonHbte
ctfoxHble 3silpbt KaK npoAyKT B3ailMOAeilCTBt4fl CnhpTa (fnhqepnHa)u
xr4pHbrx KucnoT. PacTilrenbHbte Macna Ha 95-97% cocroer 1,43 Tprfnn_
qepuAoB. Ocraeluascs qacTb npuxoAl4rcs Ha BocKl4, $ocearra4ur ,

xr4pHbre KilcfloTbt, nhnoxpoMbt, roKoseponbt, BilTaMuHbt vt Apyue
Beu.lecTBa, coo6ularculue MacnaM oKpacKy, BKyC il 3anax.
Kar yxe roBopt4ftocb Bbtue, pacrilTenbHbte Macna ilMercT cnuuJKoM
6onuuyto Bfl3Kocrb, Koropaq npenflTcrByer rx npgMoMy ncnonb3oBa-
HX|o B KaL{ecTBe Ah3enbHoro TonnilBa. floeroni|y HyxHo yMeHbult4Tb
B93KOCTb pacTrTeflbHoro Macjla. Bff3KOCTb t4 nnoTHocTb DacTrTeflbHo_
My Macny nphAaeT ocToB rnilqephHa B cocraBe MofleKyn Tpurnilqeph_
EOB. ECnU B MoneKyne TphfjtxqepilAa ocroB rnilqepilHa 3aMecThTb Ha
6onee nerxuri ocroB oraHona ilnh MeraHofla, To 6yAer noflyqeH MeHee
BF'3Knn n MeHee nnoTHbrri e$rap, cooTBeTcrBeHHo sTilnoerri t4nH
MeTujloBbti . flonyvenusre npoAyt{Tbt BnonHe nphfoAHbt Ann npgMoro
ucnorb3oBaHhg B KaqecrBe 6u o+usena vnu 6l4oKoMnoHeHTa 6uopuze_
nq. PeaKqhlo o6uexa rnuqeprHa B cocraBe xhpoB Ha ocroBbt Mer!4na
vnv orvna Ha3btBarcT nepesTephsilKaqnefi (ranu rpancerephs14KaLlH-
efi). B cflyqae peaKqur c MerhnoBbtM cnilproM ypaBHeHHe xrMhqec-
Koi peaKqhil 6yAer BblffrqAerb c-neAytotl]14M 06pa3oM :

o
cH2- 0-c -Rr

o
cH-O-C-R'z + 3CH3OH

o
cH2 -o- c- R3

META[OI

pacThTeflbHbte Macna.
MeTaHOfl,
qenovt4 (NaOH, KOH).

flnn noeuruenug BbtxoAa cfloxHoro oshpa Heo6xoAl4Mo

To ecrs cnoxuult o$up rnhqepilHa (rpr,trnr,rqepra4) + MeraHon
= cnoxHbte osilpbt MeTaHor|a + rnilqepuH.
Becu npoqecc cocrot4T 143 HecKonbKilx nocreloBareflbHbtx peaKuulz.
Hexoropure peaKql4n eBngrcTce o6paTuMbtMl,4 (rrloryr nporerars e
o6parHoM HanpaBneHril). Pearqrr nepesrepu$uraqul4 ilAer oLteHb
MeAneHHO il npoTeKaeT nuub B nphcyrcTBilh KaTanu3aTopa. B
npoMblu.lneHHblx MacuTa6ax B KaqecTBe KaTanh3aTopa hcnonb3yloT-
cq rhApoKcrAbt uleno\.tHbtx MerannoB (NaOH, KOH). O6paeoeaHile
s$hpa KaK npu peaKllhl4 orepuQuKaquu, raK h nph peaKqur4 nepesre-
pt4$hKaqilu Ht4KorAa He hAeTAo KoHqa, KaK6btAoJlro oHa Hh coBepua-
nacb. fny6hHa nepeorepil+ilKaLlhu npu 6naronpuRruurx ycnoBugx
Aocruraer 95 - 96%. Pearqur nepeerepusnraquil c flpnMeHeH[eM
cn!4pToB Ha3brBaeTcs afiKoroflu3oM. c yeenuvenueM MoneKyflgpHoi
Maccbr cnupTa aflKofoflt43 3aMeAfleeTcg. BenuqilHa e g5 _ g6%
BblxoAa Scpupa oTHocl4Tcg K Cnyqap ucnonb3oBaHug MeThnoBoro
cnilpra. flpu ucnonusoaaHuu oTunoBofo cnnpTa rny1nHa anKororil3a
coorBercrByer npilMepHo 35%. B orofr cBa3tn, HecMorpr Ha ro vro
sTilnoBbri cn[pT ropa3Ao 6onee exonorilqeH, qeM MeTUJiOBb[i,
,MeHHo MerhnoBbti cnhpr HaxoAl4T 6oflbu:ee npnMeleHue. lA

3apy6exHbre craHAaprbt Ha 6uoAu3enb pacnpocrpaHgrcrce ilMeHHo
Ha MeruJloBbte o(phpbt.

Taxnu o6pasorvr, B HacTogulee BpeMq Ang npo43BoAcrBa
6rogusenr ilcnonb3ytorcs cneAytolt1ue KoMnoHeHTbr:

yBeflr4quBaTb KoHqeHTpaqilrc oAHoro il3 l,4cxoAHbtx BeulecTB u (unn)
yAan9Tb 143 C(pepbt peaKquil 06pa3oBaBuuecg Bet4ecTBa. f-locne4nee
ocyqecTBr4Tb TexHoJlofl4qecKil HecKofl bKo 3aTpyAHilTenbHO. nOsTOMy

Anq nonyqeHilr MeTnnoBoro osilpa K AeB''rv MaCCOBbtM qaCTgM
pacrhrenbHofo Macna (1000 Kr) Ao6aBnercr oAHy MaccoByro qacrb
MeraHona (111 rr) B npucyrcrBl4l4 He6onbuoro KonuqecrBa (12 Kr)
qefi oqHoro Karafi u3aTopa. lr4nrpeAuexrsr nepeMeuuBapT B peaKro-
pax npil reMneparype 50 - 80'C il HopManbHoM arMoc$epHoM
AaBneHhu. lzle yrasaxuoro KofiilqecrBa noflyqaercfl nprMepHo 970 Kr

14uQopuaquouuail c6opuux

CHOH

o

cHr-o-c- R'

lo'tl
cH -o-t---R'
lo

tl

CH, _O_ C -R3

xup

I

+3NaOH-CH*OH

(1135 nurpoe) MerilnoBoro e$ilpa u 153 rr rnraqepnsa. fiolrr,rri,ro
MeTilJIOBOTO esilpa il rflilqepilHa nocne saBepueHilr peaKquh B

peaKrope 6yAyr npuclrrcrBoBarb cneAy|ot{ile BeLuecTBa :

1. flanero He BcerAa B npor3BoAcrBe ilcnoflb3yercn paSr,rnrapoeaH-
Hoe pacrurerbHoe Macno. B 6onuuntjcree cnyLtaeB B HeM npficy-
TCTBy|OT MeXaHULteCKUe npilMecil, KoTopbte oKa3btBarcTcg B roToBoM
MerilnoBoM e$rpe, a raKxe caMil sBnqorcg y'vacrHnKaMu vnv
Karanu3aropaMu no6oqHutx xl,4urqecrnx peaxuuti.
2. npu n3roroBneHril 6no4rsenn Nrerranoeut cnhpr noAaercg B

peaKTop e ilg6trro,lHovt Kofil4qecrBe, qro nphBoAl4T K ToMy, qro B

roToBoM npoEyKre coAepxilTcr HeKoTopoe KoIl4qecTBo ceo6o[Horo
METAHOTA.

3. 9acru pacrilTenbHbtx xl4poB B peaKTope Bcrynaer Bo B3ailMoge-
icrBre co u.lenoltbo (rarannsaropoM), To ecrb npoucxoAl4T Krlaccv-
vecxar ueo6parvMag peaKqilg oMbtfleH4g - fn$ponvsa cfloxHbtx
ocpr4poB xl4pHbrx Kucnor co ulefloqaMu. B pesynsrare peaKqilu
06pa3yprcq conil qenoqHbrx Merannoe (usrna) u cnraprur.

o
x"-o-3-n'

o
+ xa-o-b-n'

o
\a-O-C-R3

EaTpEeBHe MbI.[a

cH2oH

o
+R' C-O-CH3

o
+R'?-C-o-cHJ

o

cHroH +R3-t-O-CH3

u{rleptrH uermomrerQuprr

r.lf,uepEE

l4rax, npogyrraM14 TexHoflorhqecKoro npoqecca npoh3Bo-
AcrBa MeruJloBbtx oSHpoB pacrhrenbHoro Macna flBne|orcr :

- MerrnoBble e$upu,
- ceo6o4nui rflhqeprH,
- MexaHHqecKHenpHMecu,
- Mbtna,
- ocTaTKU pacTHTenbHoro Macna,
- ocrarKx Karafl,l3aropoB (r.qeno.rn),
- BO3MOXHO nprcyrcrBue BoAbt.
B npoqecce npoh3Bo4crBa nocne noAaqr4 KoMnoHeHToB xt4Ml4qecKoi
peaKqHH B peaKTOp CMeCb HeKoropoe BpeMe nepeMeuuBaeTce, a
3areM orcrahBaercc. B p$ynbrare nocne4ypqefo orcranBaHu+
cMecb paccnauBaercs. B eepxneu cnoe ocraercn uerunoesri eSup.
3areu r4er cnoti, co4epxaquri ruuoro uutna. Ha .oHe ocraercg
rnhqepilH. l-nrqepuH r,r rrlurnuHuri cnofi sareru oTAenflpTcg. flprroroe-
neuxurri Merunosuni s$r,lp unaeer qBer MeAa, fnilqepuH reMHee il
uMeer qBer Bnnorb Ao Kopl4qHeBoro. floryveuusrri rnhqephH nMeer
TeMneparypy 3arBepAeBaHuF npil6nhstarenuxo 38"C.
f1o :aeepLuenuv peaKqvtu cfieAyer npoqecc oqhcrKr4 Mer!4noBoro
eQilpa or no6o,lHurx npoAyKToB. l-lpoqecc oqilcrKt4 cnoxnurfi r,r

rpe6yer bonuuilx BpeMeHHbtx 3arpar. Oqncrra or rnilqepilHa il Mbtn,
KaK yxe foBopunocb Bbtuje, ocyu.lecTBflgeTce B nepByto oLtepeAb
nyreM orcrauBaxrs. Ho ocax{,AeHile rnrqepilHa npoilcxoAl4T HepaB-
HoMepHo. Kaxan-ro ero Ltacrb ocraercn B MerilnoBoM e$rape 4axe
cnycrn 5-6 qacos. nosrouly B peAe rexHonoruqecKrx npoqeccoB
oqucTKl4 oTcTauBaHUe npoAonxaeTcfl Ao ceMh cyToK.

3arev cnegyer $unsrpaqun uerrnoeoro e$upa.
Bcne4 sa $ranurpaqraera npoh3BoAr4TcF HeoAHoKparHae

npoMbrBKa roroBoro ronnhBa eo4ofi. lzlnorga B oAHoM h3 granoB
npoMbrBKr,4 npuMeH9eTcg nOAKUCI|UBaHile BOAbt Ane yAaneHiln
ocrarKoB ulenovr (rarannsaropa).

3areu npouseo4urcg cyuKa roroBoro ronnhBa BbtBerpilBaHil-
eu unu cop6errou.

Teu se ueuee, B roroBoM TonnuBe ocraorcn Bpe4Hbte npilMe-
cu, npucyrcrBre Koropbrx HopMupyercr sapy6exHbtMt4 craHAapraMil:
- BoAa - ne 6onee 700 vrlxr
- MeTaHofl - ne 6onee 0,3%o uacc.
- cao6o4nuri fnuqepilH - He 6onee 0,02o/o Macc.
- o6u4ait rnhqepilH - He 6onee 0,25o/o Macc.
- rprrnuqep!4Abt - He 6onee 0,2% uacc.
- AfinttqepvAbf - He 6onee 0,2Yo vacc.
- MoHorflilqepnAbt - xe 6onee 0,2o/o vacc.
Taruv o6pasoM, npoqecc npou3BoAcrBa MerhnoBoro e$lrpa - ero
cjloxHbtt npoqecc r c roqKt4 gpeHrq opraHilqecKofo cl4HTe3a, t4 c rortKl4
3peHng rexHonoruu o6ecneqeHuq npheMneMoro KaqecrBa BbtxogHoro
npoAyKTa. Teu se MeHee, r4HTepHer (gaBaneH) npeAfloxeHhgMt4 o
npoAaxe (MuHil3aBoEoB) no npoil3BoAcrBy MerilnoBbtx o$upoe runa
<3aao4 y Bac e rapaxe (na yqacrKe, B capae...)). Bo rusorux n3 arux
npeAnoxeHilr4 oqilcrKy MerufloBoro e$rpa or no6oqHbtx npo4yKroB
npeAnaraeTcr npoil3BoAl4Tb no ynpouleHHot cxeMe: sunurpoaaHu-
eM, cenapaqheit nnn qentpn$yrnpoeatraeu. A ra,.tecreo roroBoro
oQhpa npeAflaraerce onpeAengTb (npexAe Bcero, Ha rna3 il c
noMoulbrc naxuycoeoil 6yuaxrr>. B nprnqr,rne, Anq nonyqeHilq
6no4usenn n,toryr 6urrs ilcnorb3oBaHbt no6ure er4ur pacrilrenbHbtx
Macen. PasHure crpaHbt c yqeroM KnhMaruLtecKhx30H il arpapHbtx



'/ra(. npoAyKraMil TexHoflorhLtecKoro npoqecca npoil3Bo-
lcrBa ,,,er.,rroBbrx 3cpl4poB pacrilTenbHofo Macna tBrlglorcF :

- r,'e-i1i-oBbte3ehpbt,

- cao5olHsrrifnuqepilH,
- r,fexaH[qecKrenphMecu,
- t.tbt|4.
- ocTaTKh pacTuTenbHoro Macna,
- ocrarKh Karanil3aropoB (ulenovu),
- BO3MOXHO nprCyTCTBhe BOEbr.

B npoqecce npou3BoAcrBa nocne noAaHil KoMnoHeHToB xhMilgecKot
peaKLlhh B peaKTop cMecb HeKoTopoe BpeMs nepeMeuuBaeTcc, a

3areM orcrauBaercR. B pe3ynbrare nocnegypulefo orcrailBaHilg

cMecb paccnailBaercg. B eepxueu cfloe ocraercff MerilnoBblh 9Ql4p.

3areu uEer cnoti, copepxaqrti vuoro uutna. Ha AHe ocraerce
rnuqepilH. l-nuqeprau u usnsusti cnotZ sareM orAenelorcg. flpuroros-
neHHsrfi ruerrnoaurZ e$rp nveer qBer MeAa, rflilqepuH TeMHee il
ilMeer qBer Bnfiorb Ao Kopr4qHeBoro" flonyveuuuttZ rnhLlephH !lMeer

TeMneparypy 3arBepAeBaHhe n pra6nr,rsurenuuo 38'C.
flo aaeeprueuuil peaKqilil cne4yer npoqecc oqilcrKt4 MerufloBoro

ssrapa or no6o.lHsrx npoAyKToB. flpoqecc oqilcrKl4 cnoxuutfi u

rpe6yer 6onuurnx BpeMeHHbrx 3arpar. Ovucrua or rfluqepilHa il Mblrl,

KaK yxe roBopunocb Bbrue, ocyulecTBrqeTc9 B nepBylo oqepeAb

nyreM orcrailBaHilq. Ho ocax(qeHile rnhqephHa npoilcxo4l4T HepaB-

fpynna
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1.flporseogcrao 6ro4ueern no3Bonner BBecru B

o6opor Hencnonb3yeMbre cenucxoxogtilcrBeHHbte
3eMrLr, co3Aarb HoBbre pa6ouue Mecra B ceflbcKoM

xo3gtZcrBe.

2.3$Serr gKoHoM14qecKoro MynbrunnuKaropa:
pa3BL1Tile censcroxogqfrcreeHHoi u cuexuoi otpac-
net.
3.Pacurupenue ronfi ilBHbrx pecypcoB: noBbrueHhe
oHeDrerhLrecKorZ il exoHotr4 il.lecKoi 6e3onacHocru 3a

cqeT yfiyqueHHoro npoqecca ropeHil9 BcnegcTBue

npr'rcyrcrBue e e$rapax pacrilTenbHbrx rtacen 10-12o/o

MaccoBblx KhcnopoAa.

4.Meuuuas 3aBilcr,lMocrb or qeH oQilpax pacrilTeflbHbtx Macen Ha

ue$renpogyrrur.
5. H r/srar ce6ecrou vocrb n poil3BogcrBa BcneAcrBHe orHocl/Tefi bHo

npocroi TexHonorhil npoil3BoAcrBa v HV3RtAx oHepro3arpar.
6.Xrvr urx, nonyvaevsrri B npoqecce npoil3BoAcTBa pacrurenbHoro

Macna, hcnoflb3yercg B KagecTBe KopMa Ang cKoTa, LlTo no3BoflteT

6onee nnoruo yrhnu3llpoBarb 6uouaccy pacreHntl.

7. llo6o.rFlunz npoAyKT n pou3BoAcrBa sQilpoB pacrilren bHbtx

Macefi - rnilqephH, xoroputti aocrpe6oean Bo MHorilx orpacnex
HapoAHoro xossicrea.
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l.Orcryrcreue a eSnpax pacrureflbHbrx Macen

KaHqeporeHHbtx Ber4ecrB, a uMeHHo nonilqilKnilqecKilx
apoMaTilqecKux yrneBoAopoAoB.

2.3$rpur pacrilTenbHbrx Macen noABepraerce npaKru-
qecKil noflHoMy 6ronorrqecxoly pacnaAy: B novBe

ilnu B BoAe MilKpoopraHh3Mrl' sa 28 pneil nepepa6a-
rbrBanr 99% eSilpoe pacrurenbHbrx Macen, vro
no3BongeT roBopr4Tb o M14HilMafi il3aqhil 3af p93HeHu9

BOAOeMOB.

3.3$npsr pacrilTenbHbrx Macefl He coAepxur cepbt, a,

cfl eAoBarenbHo, asr6pocur He coAepxar oKct4AoB

ceDbt.

4.Corpar.rlenr,re eur6pocoe CO2. llpr't cropaHh14 eQupoe pacTilTenb-

Hbrx Macen BbrAen9ercq raKoe xe Konu\iecrBo yrneKilcnoro ra3a,

Koropoe 6urno norpe6neHo na arvoc$epbt pacreHileM, tBnqrculilM-
c9 ilcxoAHbtM cbrpbeM Anr npoh3BoAcTBa Macna 3a Becb nepiloA

ero xil3Hr4. lerrarenu, pa6oranulue Ha cMeceBoM 6no4nsenuuolt
ronfilBe, esr6pacureaot CO2ua 10-30% MeHbue.
S.CHlrxenue aur6pocoe CO, CH, rBepAbtx vacrutl Ha 43-56% sa

cqer ynyqueHHoro npoqecca ropeHil9 BcneAcrBile npucyrcrBllfl B

e$rapax pacrhrer bH brx r,tacen 1 0 -1 2ok MaccoBbtx Khcnopo4a.

5
CL
o
F-(s
a
(D

s-
C'
(l,
Js-x
o
F

l.Bsrcoxas reMneparypa BocnnaMeHeHilq. Toqra
Bocnfl aMeHeH il a 6uoputenn npeBbr uaer 1 200C, qro

no3Bonqer Ha3Barb 6uo4usens orHocurerbHo
6eeonacHurM BeulecrBoM.

2.Xopor-u re cMa3o\.rHbre xapaKrepilcl4 Ku oQhpoB
pacrrrenbHbrx trlacen (u r HepanbHoe Ah3efl bHoe

TOnfll/lBO nph ycrpaHeHhu r/3 Hero cepHllcrbrx
coe4uueuuil Tepfler cBor4 cMa3oLrHbre cnoco6Hocru)
3. Sonee BbrcoKoe LleraHoBoe qilcno.

4.Xopouue Mooulile cBoricrBa.
5.Orcyrcreyer neo6xo4uruocrb MogepHh3tl poBarb

.EBhraTenb.

1 .Hexropsre cBoilcrBa e$npoa pacrilTenbHbtx Macefl 3aBilcsr or
BilAa ilcxoAHoro curpun (pacreuun).

2.Ka.{ecreo e$upoe pacrilTenbHblx Macen 3aBhcl4T or creneHh
noAroToBKl4 pacTilTenbHofo Macfla u oT TotlHocTh BblAepxuBaHhq

TexHonoruqecKoro npoqecca npoh3BoAcTBa.

3.OruocnrenuHas npocrora rexHonorilil npoil3BoAcrBa npnBoArtr K

rx14poKoMy pacnpocrpaHeHuto nonyKycTapHblx ycTaHoBoK, He

o6ecne.lilaatou.ll4x xapaKTepilcn4Kr4, 3aAaH Hbte B craHAaprax Ha

3Cpnpbt pacrhrefl bHbrx Macen.

4. flpra nponsaogcree 6uognsenq cMeueHile HeQTqHoro Ail3enbHoro
TOnnilBa c oQilpaMil pacTurenbHbrx Macen Bo3MoxHo He TonbKo Ha

craguh npoil3BopcrBa, Ho h Ha cra4uu o6paqenus. CueLuexne
TOnflhB B npoqecce peant/aauvv vntt npv npilMeHeHuu HoctlT

cnyvaiuuril xapaKrep !4 Moxer cepbe3Ho yxyAuarb oKcnnyaraquoH-
Hbte xapaKTepucrnKh ronnilB. Haubonee yn3Bt4Mbt ronnilBa c
nphcaAKaMh, eQSerruaHocrb Koropbtx cyulecrBeHHo 3aBucl4T or
cocraBa 6asoeoro ronnuBa. B Augenunoe ronnilBo BBoAttrcF

AenpeccopHbre, npol4Bor43HocHbte, qeraHonoBbluaoulue il Apyrue
npilcaAKu. Cosvectuvoctb raKilx Ail3enbHbtx ronnuB Apyr c,qpyroM

npaKrilqecKh He il3yqeHa. lz1, reu 6onee, He il3yqeHa coBMecril-

MOCTb TaKUX TOnnnB C OCpilpaMil pacThTeflbHblx Macen

5.Butcorne Motoulhe ceoficrea Bbt3btBarcT 3arpfl3HeH!4e 6uo4raenr e

npoqecce ero TpaHcnopThpoBKh, nepeKaqKu, xpaHeHiltl B cB93l4 c

TeM, L|TO OH CMbtBaeT 3arpfl3HeHilt C BHyrpeHHet noBepxHocTl4

pe3epByapoB h rpybonpoBoAoB.
6.Hexoropoe yBefl ilqeHile est6pocoe o3oH006pa3yrcu.ll4x KoMnoHeH-

ro e (apo rrilal.rvecKux yfneBoAopo4oB, one$lt noe ra an u4erugoe ).
floerony ABhrarefiil, pa6orarcu1lre Ha 6uo4raene, 4onxuut 6utru

o6opy4oaauur KaranhrhqecKilMh HetTpanh3aropaMil.
T.Tennoraopras cnoco6uocru e$rpoe pacrilTenbHbtx Macen

cocraBnrer npMMepHo BB% or rennoreopHoti cnoco6nocru ueSrn-
Horo Ail3enbHoro ronfiuBa. OgHoapeueHuo nnorHocrb sQupoB
pacruTeflbHbtx Macen HecKoflbKo Bblue, qeM y HecpTgHofo Au3eflb-
Horo ronflr4Ba. Cyrr,rrvrrapyr gril ABa noKa3arefis, pacxo4 6rogusenn
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HoveHuarypa roBapHbrx MapoK oQilpoB xupHbrx Kilcnor
HeyKnoHHo pacul4pqercq. MHor!4e crpaHbr (e nepeyrc olrepegb
esponeticrue) yxe pa3pa6oTanil HaLliloHarbHbre cTaHAaprbr Ha

6r,toEu gen suoe ronfl il Bo :

- l-epuauur - DIN V 51606 (1997, FAME);
- Aecrpnn - ON C 1191 (1997, FAME);
- [JJeequr - SS 155436 (1996, FAME);
- Opauqrn - Journal Official (1997, VOME);
- Vlranvn - UNI 10635 (1997, VOME);
- 9exnq - CSN 656507 (1998, RME);
- cLltA - ASTM D 6751 (2001 , FAMAE).

C 2003 roga 4ericreyer Eeponeicrui craHAapr EN 14214:
2003 <AeroMo6ilnbHbre ronnrBa. Merilnoesre s$upur xnpuurx
xncnor (FAME) Ang ,qilsenuHurx 4errarenerZ. Tpe6oeaHun h Merogbl

hcnbrraHut).
flpeuvyr.qecrea n HeAocrarKil MerilnoBbrx g$ilpoB xupHbrx Kllcnor
KaKTonnhBa npegcraBfleHbt B Ta6nxqe 2.

f a6nat4a2.

HEAOCTATKil

B.OcHoeHste eBooneficKile u3roroBurefl il aeroMo6ilnefi B Hacror-
ulee BpeMr noKpbrBarcT rapaHTilei MauilHbr, ilcnonb3yror!ile
6uo4rsens. Ognaxo HeKoropbre npoil3Bo4hrenu HacrauBarcr Ha

noKpbll4 14 rapaHTilei TonbKo 6/oAr,r3enl r una RM E (pancoaoro
MerilroBoro e$upa), xoropurri yKa3aH B eeponeficxov 6r,roglraenu-
HoM craHgapre, u He noKpbrBarcr rapaHruefi Alrrarefiv. Llcnonb3yro-
ulue SME (coeesrri Merilnoeuri eQrap), racnonusyeuurrZ e CUIA il He
yKa3aHHbri e eeponericrov 6rogreenuuow craHAapre,

1.Sonuuas 3aBr4cuMocrb or qeH Ha npoAyKTbr nvraHne.
CpaeHhrensHo BbrcoKafl crol4Mocrb: cror4Mocrb RME e 2009
rogy 6urna B ABa pa3a Bbr.!e, qeM cronMocrb HeSrnuoro
Eil3enbHoro TonflilBa.
2.f1o4 npouaeo4crBo cbrpbn gnR 6nogusenR orqyx(qaorcn
6onsune 3eMefl bHbre nnoula4il.
3.flo6aenenrae a 6uo4usens KoMnoHeHToB, npilroAHbrx Anc
cHilxeHuF TeMnepaTypbl 3aMep3aHilg, 3HaqilTenbHo yBenuLl14-

eaer ce6ectorMocrb ronnhBa.

VlleuuLuetne oMlccttu BpeAHbrx BeqecrB e otpa6otaelut.lx rasax
no3Boflfler ilcnoflb3oBarb 6r,ro4uaelu B ABr4rarennX npr lrx pa6ore a

oKoflon4qecKu yq3BhMbtx rrrecrax ( fopogax, 3oHax orgbtxa, Kapbep-

uurx paspa6orxax).

'l.flpaxruvecxr He /ccne4oBaHbr xhMr4qecKre cBoficrBa
orpa6oraeurrx rasoa e$rpoe pacrilTeJtbHbrx ruacen. Her

AaHHbrx o KaHrleporeHHblx 14 MyrareHHbrx cBotcrBax nojiyqeH-
Hbrx BeulecrB, qro oco6euuo BaxHo Ans censcxoxoggt7cteeH-
noil rexnuxu, rar xax asr6pocur 6ygyr oceAarb Ha nonqx, r4e
Bbrpau.luBarcTc9 npoAyKTbr.

2.Ha 6onsunx 3eMeflbHbrx nnou.laArx HepeAKo hcnoflb3yror
noBbrueHHbre Ao3br cpeAcrB 3au.p4Tbr pacreHufr. 3ro npueo-
gur r 6uogerpaAaquil rpyHToB 14 cHHXeHilo KaLrecrBa novB.

AoJrxeH 6srrs sa 6-8% 6onsue, qeM pacxoA ue$rRuoro Ail3erbHoro
ronnilBa. O4Haro Ao s%-Hofi Ao6aBKu e$upoa pacrhrenbHbrx
Macefl B HeSTgHoe Au3enbHoe ronflilBo nepeperyflupoBKl4 ABhrare-
nn ue rpe6yercr.
B. flpu r,rcnonuaoBaHilu 6uograenn Mor4Hocrb Au3enbHoro ABn rarere
cHuxaercq ua 5-B%.

9. l-loeut LueH Haq Bq3Kocrb 14 BbrcoKal TeMneparypa 3acrbr BaHilF

e$upoe pacrilrenbHbrx uacer. B xonoAHoe BpeMF roAa Heo6xo4n-
Mo noAorpeBars 6r,rogueenu, ugylluu u3 TonflhBHoro 6ara e genra-

Tenb ilfl14 orpaHilquBaTb npilMeHeHile o$rlpoB pacThTenbHbrx Macen

20o/o- Mt . YxygueHre 3anycKa 4errarenera npil TeMneparype Hhxe
B0c.
l0.Burcoxaq cKJloHHocrb s$rapoe pacrilrenbHbrx Macefl K pa3floxe-
aun:6uogvsenb He peKoMeHAyercn xpaHrirb 6onee rpex MeceqeB.

Karanusaropou npoqecca pa3fl oxeHrlr e$npoe pacrhrefl bHbrx

Macen gBfiFeTcF HAnV9,Ve B TOnflilBe KhCnOpOAa, BOAbt, npilMecei,
noesrlueHHofi TeMneparypbr. f1 pogyxravu pa3noxeHuq nennrcrcn : 1 )
MypaBbilHae Khcnora, 2)yxcycuaa Kilcflora, 3) Apyrue opraHilqec-
Kile Kilcflorbr, 4) eo4a, 5) ueranon, 6) npo4yxrur nonilMepil3aqilil,
o6pasyou4aece n ph B3ahMoA ehctenu KoM noHeHra c ne$rrHsrlr
Ail3enbHbtM TonnilBoM. Vlcnan auun noKa3afl il, qro pa3fl oxeH/e
e$upoa pacrilTenbHbtx Macefl Bo3MoxHo e caN4olz cilcreMe ronnil-
BOnOAaqil TpaHCnOpTHOTO CpeACTBa.

1 1 . Merunoeue s$rapsr xnpHsrx Kilcnor - xlrMr4LrecKu aKThBHbte

(arpeccu eu ure) xu4Kocl4. OH h eurgureator BbrcbrxaHue, 3arBepAeH14e

il pa3pyureHhe pe3hHorexHilLrecxnx ilggenui. flpr ero ilcnoflb3oBa-
Hr4l,1 TonnilBHbre 6axu, rpy60npoBoAbr 14 Apyfile sfleMeHrbr KoHcrpyK-

tlt4r4 TonnilBHori cl4creMbt EojlxHbt hMerb 3aulilTHbte noKpbrrhs.
Merilnoesre eSupsl arpeccuBHbt 14 B orHoueHilil naKoKpacoqHbrx
norpsrrufi. flona4aHre MerilnoBoro s$npa a MoropHoe Macno
npuBoAr4T K erc pa3xilxeuuo. flosrovy peKoMeHAyercq npor43Bo-

Eurb cMeHy Macna B 2 pasa vaqe, veM npil pa6ore geurarenn ua
HeQTTHOM Ail3enbHOM TOnnhBe.

12.Merilnoeure e$npbr xl4pHbrx Kilcnor o6nagarcr 6onuruori rnrpoc

KonhqHocrbro. Hapsay c eoAoil, yxe coAepxau.lerics e 6iloron-
nuBe npil il3roroBneHilu, o6eoAHeHFtoe ronnfiBo hMeer cKfloH-

Hocrb K pa3Bhrhro M 14KpoopraH h3Moe. fl pracyrcraile ceo6oAFrofi

Bogbl B TonnHBe nphBoAr4T x npeo6pasoaaHilrc MerunoBbrx

e$upoe B xhpHbre Kucnorbr, o6pasoeaHurc neperncei. Boga
oKa3brBaer Koopo3l4oHHoe Bo3aetcrBhe Ha oreMeHTbt ronfl14B-

Hoi clicreMbl, yBer hLruBaer orieKTponpoBoAr4 Mocrb ronnhBa,
cnoco6creyer 3acopeHilrc Sunurpoe.
1 3.floeurueHHoe KonnLrecrBo yrnepoEr4crbrx orfl oxeHuri
MeTilfiOBOTO 3Qr/pa Ha nOBepXHOCTr4 KaMepbr CropaHile 14

3aKoKcoBbrBaHile connoBbrx oreepcrri pacnsrnnrelefr Sopcy-
HoK qepe3 100-200 LracoB pa6orbr Ha HeM.

14.Cao6ognurfr rnilqepilH, MoHo 14 AufnilqepuAbr Bbr3brBarcT

Koppo3l4ro qBerHbrx Merafi rloB, 3acopsror Snnsrpur (oco6eHuo
6yrriraxHsre), conna ronn14BHurx Sopcyuor, cnoco6creyrcr
o6pasoeaurrc ocaAKa Ha Aerangx H Ha flaKoKpacoqHbtx noKpbr-

TtAflX.

15.Murna 3acopgror $rnurpur, cnoco6crayrcr o6pasoaaHnrc
Harapa il cMon B KaMepe cfopaHhF.
'1 6.Ceo6oFr uri MeraHofl Bbr3brBaer Koppo3r4ro afl loMr4Hr4e 14

r-$4HKa, qBnqercq npu.il,lHot4 Hr43Kot TeMneparypbr BcnbrurKr4 B

3aKpbrroM cocyAe.
1 7.Cao6opnsre xilpHbre Kilcnorbr o6paayror oneKTponhr il
ycKopqrcT Koppo3riro quura, o6pasyrcr conil opraHilqecKilx
Krrcnor t4 Apyrile opfaHuLrecKue coeAilHeuus. 3ru npoqeccbl
npuBoEgT K 3acopeHilto Qr/nbrpoB Ll Bbr3btBarcT ornoxeHl4e
ocaAKoB Ha AeTaflgx.
lB.MypaesnHafl il yKcycHas Kucnorbr Bbr3brBarcT Koppo3l4ro

oreMeHToB TonnilBHot cilcreMbt.
1 9. flpo4yxrur nofl uMepil3arlil14 Bbr3brBarcT ornoxeHile ocaAKoB,

oco6eHHo B cMeceBbrx TonnilBax, il npilBoAgT K 3acopeHilflM

$unurpoa. 20.Kopposrar ronnilsHofi annaparypbr u o6paeoea-
Hile ocarqKoB B TonflhBHbrx 6arax npu ilcnonb3oBaHril Merilno-
eurx s$upoe e 6uogusene ceurue 5%.
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l4a ra6nrqsr 2 auglo, qro AoBoAbr B non$y npuMeHeHun
6uogusenn nexar He e o6nacru rexur,lecrofr qenecoo6pasFtocril, a B
nepByto oqepeAb a o6nacril oKoHoMr4Kn 14 qacrur.rHo B o6nacril oKono-
rHr4 (xore sKofloruqecKile npeuMyu{ecrBa Hocer yMo3pl4TenbHbrt

xapaKTep u nonnoi oqeHKn oKoflorilqHocl4 6vtopuzena He npoBoAr4-

nocs). B Hacronulee BpeMq B Milpe npoilcxoAur 6urcrpoe ynpoqeHhe
nosnqui 6uo4ueenn, 9To B nepByto oqepeAb o6bqcHqerca crpeMne-
Hl4eM nonhThKoB noAAepxarb cefl bcKoxo3qlZcTBeHHoro npoh3BoAhTe-
nc. B 2005 roAy crpaHaMu EC nporaeegeuo 31 80 rurcnv ronu 6uogu-
senn. flpor,rseo4crBeHHbre MoulHocl4 3aBoAoB EC no npouaeo4crey
6rognsenn e 2008 rogy cocraBnenu 1 3800 rsrcsq roxx. B 2008 rogy e

l-eplranura nog panc 6urno gaHqro 30% censcxoxogqficrseFrHurx
nnou4agei.

flpouseo4creo 6nopusena nocronHHo yBenilqhBaercs.
Cosoxynxan 4ons EC ra ClllA e rno6anunov norpe6neuuu6uoguzena
cocraBnqer 6onee 95%. B crpaHax EC nporaseo4lrrenu 6taoronnilea
nveor 6onuurue npe$epeuqrau. Orono nolroBuHbr ypoxafl panca B

EC nepepa6arurBaercs ua 6rognsenu.
6ro4rsenu, nonyveuusrrZ r43 pa3Hbrx Macefl, ilMeer orn!4que B

nepByro oqepeAb no rennorBopHoil cnoco6uocru il no reMneparype
3acrbrBaHhe. Hanpuuep, Macfla il e$upur rorocoBoro il nanbMoBoro
Macen ,,rMebr BbrcoKyro rennorBopHyro cnoco6uocru, oAHaKo il
TeMnepaTypa 3acTbrBaHu9 y Hl4x Toxe BblcoKag, qTo HararaeT orpaHu-
qeHug Ha ilx ilcnonb3oBaHhe B KaqecTBe roprcqero Ha Bce ce3oHbr,

KpoMe nerHero. Pancoeurfi e$np ycrynaer ilM no renfioreopxoi
cnoco6nocrn, Ho ilMeer Hu3Kyro reMneparypy nnaBneHilg il nyque
nogxoAr4r Anr crpaH Craugnuaevu, Kaua4ur u Poccuu. OgHaro
pancoesril e$up uveer 6onuruyrc cKnoHHocrb K aBTooKucneHurc u

nonilMepu3aqilu B nnorHyrc Kayvyrono4o6nyrc Maccy.
B uacrorulee BpeMfl peanbHbrM orpaHuLrnrefleM HapauluBa-

HnA Aonv MerunoBoro e$rpa e Ail3enbHoM TonflrBe Bbtcrynaer
HeAocraroqHo Hr43Kas reMneparypa 3acrbreaFrus. B npilHqilne,
MoxHo ilcnonbsoearu auru$pu3br, Ho Aocruraeusrri gSSeKT (noHu-

xeHile reMneparypbr 3acrbrBauun xa 3-5%) He3HaqilTeneH, K roMy xe
HX BBeAeHhe He AOnxHO Ar4CKpeAUTl4pOBaTb CaMy nAe|o sKOnOrhqHO-

ro (3eneHoroD TonnuBa, Bbtpau.leHHoro Ha none.
hs eroro xparxoro aHafih3a craHoBr4TcF scHo, KaKoBbr orp14qarenbHbre
nocneAcrBr4r FAME e cnyqae ero nonaAaHile a 6aru eoa4yurusrx
cyAoB:

1 . FAME cnoco6en uapyr-uurb ronruBonhraHt e aBua4Btrarenei ug-
ga sa6uet<u Qunsrpoe, 3a3opoB, 3onorH14KoBbrx nap ronnilBopery-
nupyroqei annaparypbr 4enrareneil, KaHafloB $opcyxor no
nouquHaM:

1.1 nanuvuq B ero cocraBe vurn, cao6o4ubrx rnrqepilHa, MoHo- 14

AUrnilqepuAoB;
1 .2 o6pasoeaunq n poAyrfioB non!4 Mepil3aqhil npu esailMoAehc:'auu

FAME u KepocilHa (ocobenno B npilcyrcrBtit4 BoAbt, Koropaq, KaK

h3BecrHo, BcerAa npilcyrcrByer B TonnilBHbrx 6arax eos4ylrnurx
cyAoB);

1 .3 o6paaoear!4F xr4pHbrM14 Kr4cfloraMil conefi il Apyrilx opraHilqecKux
coe4ruennil.

1.4 noeurLuexFrofr gs3rocru h esrcorot TeMneparypbt 3acrbtBaHhrl
FAME.

2. FAME cnoco6eu orpaH!4rlhrb pecypc aBhaAeilrarenefi ilg-ga
noBbrueHHbrx yfnepoAl4crbrx ornoxeuufr Ha noBepxHocrl4 KaMepbl

cropaHilF il pacnbrnurenei $opcyuor no npuqhHe eHcoroi
cKnoHHocl4 x narapoo6paaoBaHurc Merufl oeurx eQlrpoe, uurn-

3. FAME cnoco6eH orpaHhqurb pecypc aBr4agBurarenei h caMux
nerarenbHbrx annaparoB r43-3a Koppo3r4onnurx noepe4qenrfr
arperaroB h KoHcrpyKqilfr Bo34yluHbrx cyAoB no npurruHe Koppo314-

ottHoi arrueHocrt4 xt4pHbtx Kilcnor, ceo6o4Hsrx MeraHofla h

rnilqepuHa, uypaeuuuoil n yrcycuofi rucnor (npo4yxroB pa3roxe-
Hhe MerhnoBbtx oSupoB).

4. FAME cnoco6eH orpaHilLn4Tb pecypc aBuagBurateneil v cautx
neratensuslx annaparoB 143-3a pa3pyueHnq pe3uHorexHqLrecKilx

h34enxfi no npilqilHe arpeccilBnocru FAME B orHoueHilil pe3ilH.

5. FAME cnoco6eH oKa3arb pa3pyurilreflbHoe Bo3AeficrBile Ha

flaKoKpacovHoe noKpbtrue ronnheHsrx 6axog u arperaroB TonrilB-
noti crcreuu no nphquHe esrcorofi arpeccuBHocrr4 MerhfloBbrx
SQl4pOB CO BCeMU BbrTeKapU{l4Mt4 OTC}OAa HeraTilBHbrMh nocne-

ACTBhqMil.
6. FAME - uecra6ununsrra npo4yrr c eurcorori cKnoHHocrbro K

pa3noxeHuto. Cpox ero xpaHeHuq orpaHhqeH TpeMs MecnuaMil.
Karanusaropou pa3noxeHug qBfl sercr BoAa, nocrosHHo npucy-
rcrByroqar e 6arax Bo3AyurHbrx cyAoe. flpogyrramil pa3noxeHfin
9BflgoTCg:

- opraHuqecKileKucnoTbt.
- MeTaHOfl;

- npoAyKTbr nonhMepil3aqu!4 or B3auMoAe'ncrBnq MerufloBbrx
e$upoa c repocr,r Horvr.

flpo4yrrur nonnMepil3aquu o6pasyror nnorHyro rayvyrono4o6-
Hyrc Maccy.

7 . FAME cnoco6crByer unu qBflFercF npuvuuorl runxpo6ronoruvec-
Koro 3arpg3HeHq ronnilBHbrx o4creM Bo34yurnurx cy4oe. FAME
coAepxuT BoAy yxe npu u3roToBneHilil, KpoMe Toro, MeTunoBbre

e$upur o6na4arcr eurcoxoil rilrpocKonhLrHocrbro, rrro noBbruJaer

o6ao4ueHHocrs ronnnsusrx 6aKoB Bo3AyurHbrx cy4oB. O6eogueu-
nurra FAME uueer cKnoHHocrb K pa3Burl4ro M14KpoopraHu3MoB.

8. FAME cnoco6creyer o6pasoBaHilto ornoxeHilfr Ha Aeranqx
ronnilsHofi cilcreMbr tAo-ga Hanwl:' A ceo6ogustx rnuqepilHa,
xhpHbrx KucnoT il nphcyrcTBl49 npoAyKToB nonhMepu3aqhil.

f lo-au4urr,ror,ry, coBepueHHo He ilccneAoBaHbr xapaKTepilcl4-
ru repuocrabunbHocrh FAME. tl noxoxe, qro Aaxe MeroAr4Kr4 oqeHKu

repuocra6unssocru FAME eule He eurpa6orauo. flocroeepHo
ycTaHoBneHo TonbKo To, qTo npil neperoHKe pancoBoro Macna B Llentx
ilccneAoBaHile ero repuocra6ilrbHocr4 npu reMneparype 3150C
nponcxo4r4T ueo6parruan xrMr4qecKas peaKqilF, il B npileMHnKe

neperoHHoro annapara KoHAeHc4pyercF noABhxHafl gpKo-3eneHag

xr4AKOCTb C xapaKrepHbrM pe3KilM HenphqrHbrM 3anaxoM, npil sToM

BbrAengeTcg eArui 4urrvr, pa3Apaxa|ou-{14ri cnnsncryrc o6onoqKy rna3 il
HocofnorKr4" B neperourofi ron6e ocraercn vepnurri rycrofr cybcrpar.
Cnerrpocxonrqecrrri ananna nonyvexuofr seneHoi xrlAKocl4
noKa3an, qTo 3To nonhHeHacbil4eHHbte opfaHilqecKue KilcfioTbr,

ilMerculile conprxeuxrre gaoiusre cenau[4]"
Tar .lro 4ansueriuue uccneAoBaHilq oKcnnyaraqiloHHbtx

xapaKrepilcn4K FAME uoryr npilBecril K caMbrM HeoxuAaHHbrM tl
HenpeAcKa3yeMbrM crcpnpil3aM.

Karuu xe obpaaou rarofr oguosusrri npogyrr, rar FAME,
nonaAaer a 6aru aosgyruHurx cygoa? !a cauurrvr npocruul flpn
rpaHcnoprhpoBKe FAME u ue$rnusrx ronnhB ilcnonb3yror o4Hvt vt re
xe rpaHcnoprHbre cpeAcrBa (aerouo6ununure il xenesHoAopoxHbre
r.l4crepHbr, raHxepur) u rpy6onpoBoAbr.

B EBpone r Auepnre yxe u3.qaHo AocraroqHo MHoro AhpeK-
n4BHbrx il peKoMeH4arenbHbrx AoKyMeHroe no npo6neue FAME. Bor
HeKOTOObTe h3 Hr,4X:

- Spnnerenu JIG (Joint Inspection Group - O6ue4rHeHHoti
uHcneKll4oHHofi rpynnur) No '1 5 <Tpaxcnopr4poBKa 6uoAugenq no
MynbrunpoAyKroesru rpy6onpoBoAaM) (Hon6pu2007 r);

- Srcnnereus JIG Ns 20 << Bogrvroxnocru eaauuo4ericreuq peaKTuB-

Horo ronnhBa c 6hoAhgefieMD (orrn6pu 2008 r.);
- Sonneresu JIG Ne 21 <Onacnocru or B3ailMogeficrBne aBraq:"t'-

oHHoro Kepoo4na c 6ro4rseneu> (nor6pu 2008 r.);
- fioxna4 IATA no anbrepHarxBHbrM ronn[BaM sa 2008 ro4

(Aexa6ps 2008 r.);
- Cnequ$raraquq ASTM D 7566 - 09 <Crangapruan cnequ$ura-

qve AnA aBilaqiloHHoro ryp6uuuoro ronnhBa, coAepxaulero
cr/Hre3upoBaHHbre yfneBoAopoAur> (2009 r.);

- Eonnerexu JIG Ns 26 <flpe4orepauleHr4e eoauuogericreun
FAME c pearruBHbrM ronfluBoM B aoponoprax> (rrcnu 2009 r.);

- Cneqnanuuurfr un$oplraqnouusril 6rcnnereuu nerxoi ro4Hocl4
OegepanuHori aeuaquoFrHofr a4MhHr4crpaqru (FAA) CIXA SAIB
NE-09-25 R 1 <Cogepxauue 6uognsenr B peaKr!4BHoM ronnuBe))
(19.08.2009 r).

l-lurara ils 6tonnereHs FAA USA SAIB NE-09-25R1 <6uono-
rhqecxui ron,lnoneHr 6roAh3enbHoro ronnhBa - FAME - npe4craBng-
er co6oi noBepxHocrHo-aKrrBHoe BeqecrBo. Oro ognaqaer, .lro
reoperr4qecKh oH Moxer Hanhnarb Ha creHKh rpybonpoeogoe r
pe3epByapoB B npoqecce npoxoxqeHue no HUM bno4nsenuroro
TOnnHBa, a 3aTeM OTLlenfigTbcg OT 3Tr4X CTeHOK C nOnaAaHUeM B

cneAytouluf npoAyKT, Kor4M Moxer sBnqrbcs peaKTuBHoe ronflilBo.
Kpor'le roro, xe6onsuue KonhqecrBa An3eflbHoro ronnhBa, co4epxa-
qero FAME, ocraoulnecq B pacnpegenrreflbHbrx Marucrpaflsx,
p$epByapax, aBror44crepHax u rpy6onpoeogax, MoryT Bbr3brBarb

nogBfleHue cJreAoB FAME e aBhal{uoHHoM TonflilBe, rpaHcnopl4pye-
MoM qepe3 Te xe caMbre eneMeHTbr BnocneAcrBr4l4. flpu 4ocrarovuo
BbrcoKux KoHqeHTpaqhgx FAME cnoco6eu Bfll4rrb Ha repMilqecKyro
cra6ununocru ronnilBa, qro Moxer npilBecril K ornoxeHilrc KoKca B

ronnuexofr cucreMe. 3arpnaueuue MerilnoBbrMr4 e$rpavu xr4pHbrx

KncnoT TaoKe Moxer il3MeHrTb TeMnepaTypy SaMep3aHl4'| peaKTuBHo-

ro ronnilBa, nphBoAg K3arycreBaHilrc noclreAHero. Pesynurarov eroro
MoryT crarb npo6fieMbr c $yurcquouupoBaHheM ABilrarens il Bo3Mox-

Hbrfi cDbrB nnaMeHil).
To ecru B oroM AoKyMeHTe orMeqaprcn Bce re npo6neuur, o

KOrOpbrx yxe roBopurocb Bbrue.

Baxno o6parrrb BHuMaHhe Ha ro, \.rro FAME e cilny cBoero
KOMnOHeHTHOTO COCTaBa qBfl reTCg nOBepXHOCTHO-aKThBHbtM BeUleC-

rsoN4. TexHhvecrufr pernaueur <O rpe6oeauunx x asrorr,ro6unbHoMy 14

aBilaqhoHHoMy 6eusruy, Au3enbHoMy 14 cy4oBoMy ronnhBy, TonnhBy

Ang peaKrhBHbrx ABilrarenefi u ronoqHoMy Ma3yry> rpe6yer, vro6ut
TonnilBo AnF peaKThBHbrx ABhfarenef He coAepxano noBepxHocrHo-
aKTilBHbre BeulecrBa B Koflr4LrecrBe, yxyAuarculeM ero ceoilcrea. A e
cnyqae nonaAasus FAME B Kepocr4H KaK pa3 npohcxo4r4r 3apaxeHhe
aBilaKepocuHa noBepxHocrHo-aKrilBHbrM Beu.lecrBoM. OrcoAa



3no6oEHeBHbri Bonpoc: KaKaF KoHlleHTpaqre FAME B aBilaqr4oHHoM

KepochHe gBnrercq 6$onacHolZ?
C 9 no 12 uos6ps 2009 roga npoxoAhn Me4yHapoAHbli

Sopyrr,r IATA no aBilaqiloHHbtM ronnilBaM. 06 oea6oqeHHocrl4 rpax-
gaucxotz aBVaqAV BblujeyKa3aHHbtur npo6neuav!4 cBrlAerenbcrByer

ror Sarr, qro ils 40 EoKflaEoB no npo6neual,l, cBe3aHHblM c FAME,

6;rno noceculeHo 9 goxna4oB, Koropble 3aHenv 30ok BpeMeHil

pa6orbl Qopyva. Hau6onee oxecroqeHHble EucKyccnv pa3BepHy-

fiilcb no BonDocaM, cBg3aHHbtM c Bo3MoxHblM cogepxaHileM FAME e

aBuaKeoocuHe.
Ha cero4un copepxaHue FAME e aeuaxepocuHe 4fl9 Bo34ytrl-

Hblx cyEoB c ABr4raTenflMtl aMepilKaHcKl4x npoH3BoAilrefleil f|nMtAll4-

pyerce nMeHHo 6rcnnereneu FAA SAIB NE-09-25R1. B 6onnereHe

onilcaHbr Tpr4 Bo3MOXHble cuTyaquil.

1. KoHqesrpaqraq FAME B KepocilHe veHee 5 rvrr/rr (uenee Sppm;

ppm - parts per million - MhnniloHHae gonr; l ppm = 0'0001% =

A

2.

14 n Q opnr atquon n u d c6 opu ux

1 0-6 ) cvr,rraercq 6eeonacFlof .

flpu roHqeHrpaqilr4 or 5 Ao 30 ur/rr rpe6yerce BblnonHilTb

4eoftnyro npoMblBKy ronnHBHbtx 6axoe eosgyu.tHoro cyAHa

q14cTblM TonnnBoM h cBg3aTbcg C npO!43BOAhTeflFMil fleTaTenbHo-

ro annapara v ABnraren+ Ant onpeAeneHul Heo6xogt'tuoro

o6reva pa6or Ha rexHilKe c pa3peueHhfl FAA USA.

KonqeurpaquR FAME e KepochHe 6onee 30 ur/rr rpe6yer neueg-

neHuofr nocaAKu Bo3AytlJHoro cygHa B 6nuxaiueu noAXoAFUleM

aSponopTy,3anpeTa Ha BblneTbl, a TaKXe cBg3aTbcg C npOU3BOAI4-

TeflgM14 nerarenbHoro annapara u ABilraTeng An9 OnpeAeneHilg

ueo6xoAuuoro o6beMa pa6or na rexHilKe c paapeuenun FAA

USA. Ho, noAqeprueM, 3Tl,t HopMbl cpaKTilLlec-

Kil yCTaHOBfi eHbl aMep!4KaHCKrlMl'l ABilraTeneCTpOl'4TenbHblM14

ropnopaqnnnau (e nepeyro oqepeAb Pratt-Whitney u General

Electric) Anfl caMofleroB c EBhrarenrMvt ortAx Kopnopaqilt.

SesonacHsui HopMaruB Ha co4epxaHile FAME B KepochHe AnR

poccr,rficrrx Bo3AytxHblx cyAoB AonxHbl ycTaHoBl4rt t'lMeHHO

OKE - pagpa6orLthKtt Bo3AytuHbtx cyAoB n ABrl'rarenetA.

Ha cero4tg e Poccl4t4 norcK pa3pe[leF]"F --ar*-:ur :':-:';:-
HeHil9 aBilaKepocrlHa 6ro4usenev AorlxeH ttJ-t' -i --€j"+:--J/r\r
HanpaBneHilqM:

1. Paepa6orxa HopMarilBHbtx npaBoBbrx aKToB no 3a-:':':;r', -:aa:-

noprHpoBKl4, nepeKaLlKl,l, xpaHeHhfl 5uotonr,'--a,' :Lii:-{r'r
p$epByapoB nocne 6uoronnilBa (Bnnorb Ao pazpae':-'i' :r:':-?+
TCTByloUlerO TeXH ilqeCKOrO pemaMeHTa unh froe He - r'F r' \fe+: !,:-
rocr).

2,

6.

7.

flpoeegeFfr4e HayqHbtx vccne4oBaHrvt no r3yqeHrc a-,';-'n:

6iloronnilea na pa6orocnoco6Hocru aeilaqhoHHot4 TexHt4K,'

l-lpoeegeHile HayqHblx 14ccneAoBaHhli no h3yqeHhrc BnLlt-r't

6uoronnuea Ha oKcnnyaraquoHHble xapaKTepucrl'lKn aBrarofr-

n!48.

Paspa6orra veponpunl,rrZ Erlfl opraHil3aquti asilar,onrrsoo6ec-

neqeHng noneroB Bo3AytllHblx cyAoB rpax(qaqcKon asvawv v

aeilarotrilnaF{ilfr c yqeroM Bo3AeficrBt4F Ha npoqecc ATO Hoeoro

HerarileHoro Saxropa - 6roronnuea
Cpovuan Aopa6orKa pefflaMeHToB TexHilLlecKoro o6cnyxuealrr
poccuficrux Bo3gytxHblx cyAoB c qenbrc yxecroveuur rpe6oaa-

urfi no qactote u KaLtecrBy cfiylBa orcroq aBl aronnvBa (BoAbl) l'13

6aroe BC, oco6eHHo npil 3anpaexe e sapybexHblx a3ponoprax'

CpovHar paspa6orra, ilcnblraHuq il nocraHoBKa Ha npotl3Bo-

AcrBo npil6opoB Anq npoBe4eHilg aHanu3oB aBuaronnilB Ha

n pe4vret co4epxaHuq 6uoronnuea. Paapa6orxa peroruenAarlui

no ocHauleHilrc oTuM14 npra6oparvrr,r na6oparopnt't KoHrponn

KaqecrBa aBhal-CM aePonoProe.

l4ayveHne 3apy6exHoro onblra no nporl4BoAel4crBl4 rc 3arpt3He-

HVn aBttaronnve 6ro4nsenev.
Paapa6oxa pexoveH4aqufi pnr pocctzficrnx aanaxounarnfi npr

nonerax 3a rpaHilLly.

J.

8.
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Ll uQ o pu aquou n a ti c6o p u u x

Tuuor.uexxo A.H.
3aMecTilTenb AhpeKTopa
LlC aenal-CM Ol-Vf1
focHl4l/t fA

/na"rt t/g cnoco6oe oLl4crKr4 TonnilB or MexaHilL{ecKilx npilMe-

f fcera qBnflerce orcrailBaHile. Hopvarne Ha orcrahBaHile
\/ ronnhea B pe3epByapax cnyx6 l-CM ycraHoBneH npilKa3oM Ns

126ATB MT PO or 1992r. ucocraenser4 qaca Ha 1 M ypoBHe. SroMy
HopMaril By coorBercrByer cKopocrb oce4aH ilF qacru 

t l - 0, 07 wrr,r/c.

f1 pousee4erv oqeHKy pa3MepoB Ltacrut l, yAoBnerBopr Hclt1llx HopMa-
Tl,rBHOt CKOpOCT4 OCeAaHV',, B 3aBhcrlMOCTI4 0T MaTep!4a|a LtaCTilt_.1,

nrloTHOCTI,4 t4 Bt3KOCTI/ TOnnrlBa.

Ha vacrrqy 3arpr3HeHilF uapoo6pasnori Sopr'lur pafliA\coM 13

AetcTByroT cneAy|otl|4e cunbt :

- cilnartxecril F,=ffi.'g = p,.V,.S =:.n.rj.g.p, , (1)

rge p3,Vr, mj - nflorHocrb, o6beM il Maccaqacrilqbt;

- apxilMeAoBa cuna {0" = mr ' g = P, ' Vt ' s = :' n ' r"3 ' g ' pr ,(2)

r1e pr, mr - nfiorHocrb v Macca ronn!4Ba B o6beMe vacrrt-lbl
3arpfl3HeHile; g = 981 0 wru/c2 -ycKopeH/e cBo6oAHoro naAeH!4r;
- cilIlaBF3KoroTpeHur Frp.

B 1851 r. aurnvi,cxuit yveHsril lxopgx l-a6puenu Croxc Ha

ocHoBe aHanu3a pe3ynbraroB oKcnepilMeHTat bHbtx tAccneAoBaHn[/'
cQopMynilpoBafl 3aKoH, onpeAerrrtou-ll,4t cnny Bfl3Koro rpen4n F7p ,

ilcnbrrbrBaeMyrc reepgori uapoo6paeHori vacrnqeri npil ee MeAneH-
HoM ,qB!4xeHiln B HeorpaHilqeHHoi essxoi xl,lAKocl4 c nocronHHolZ
CKopOCTbtO Yo:

4p = e' T' lrr' ra'Vo = 6' T'lr' pr' rr'V6, (3)

f4e pr, vr -A4HaMilqecKag il Kl/HeMaTilgecKag B93KOCTI.4 TOnflrBa.
- EhHaMilLtecKar n KrHeMaTilqecKag B93KOCTrl TOnnUBa.

lttuavuvecral BF3Kocrb pr cBAgaHa c KrHeMarilvecxoi esgxocruto
vz cfl eAyrculrlM cooTHoueHL4eM:

3axoH Croxca cnpaBeArilB nhub Anq vanurx qncen PefiHo-

ntpca (Re < 1.), r.e- 4nr ycnoeilfi naritr4Hapuoro o6reraHur qacrrqbt.

lnr ycranoeneuerocg ABhxeHils qacrilt-lbt 3arpt3HeHur ypaBHeHue
paBHoBecil9 hMeeT BilA:

Fr, = F, - For^ (4)
flocne no4craHoBKt4 BbrpaxeHnit (1), (2), (3) e ypaeHeHr,re (4) nony-
qt4M:

6'n'vr'pr'rr'Vo= 4/3'n'rss '( pt- pr)'g (5)
143 ypaBHeHile (5) tuoxuo noryLit4rb BbtpaxeHr4e Ane ycraHo-

BilBuer4cr cKopocrl,4 oceAaHilfl V0 (],acTr/':]bt'.

V^_2taorl./p._r\o- \ '\;-'l (6)

Ooplyna (6) nonyveHa npil ilcnoflb3oBaHilil cneAyotll4x
pa3MepHocrei : V o - t tt t/c; r 3 - Jvuvt; v r - nnz / c.

AHanils BblpaxeHile (6) noraaureaer, vro cKopocrb oceqaHttn V0

3aBhCtlT OT Kt4HeMaT/LleCKOl,l Bfl3KOCTLl TOnflilBa yr il efo nnOTHOCTt4

pr, KoTopbre, B cBoro o9epeEb, 3aBilcqT oT TeMnepaTypbt TonnhBa t
CnpaeovHure AaHHbte no 3aBilcrlMocl4 KhHeMarilLtecKoi Bg3Kocnl
peaKTilBHbrx ronflhB or reMneparypbt npeAcraeneHur e ra6n.1 .

!nr pacveruoro onpegeneHilr Bq3Kocru rr?Ton fitABaB3aBncv-
Mocni orreMneparypbt f peKoMeHAyercr esrpaxelue [1]:

lg(lg(105 . v, * 1)) = =l- - e, (7)

t}e vr-r42/c,t:'C,

3HaqeHue roe$$uqreHroB A, B B ypaBHeHilil (7) ra cpe4Hlre
KBaAparrLrH bre orKfl oHeH/s (CKO) Mex,qy oKcnepilMeHTanbHbt M t4 14

pacqeTHbrMrl 3HaleHil9M14 893KOCTI4 peaKTilBHbtx TOnnilB npeACTaBne-
Hsr ara6n.2

Fpn4yxoe K.14.

acnnpaur Ml-TV l-A

Oopuyna (7) aarpygHner noryqeHile 3aBVcttMocrtt KilHeMaril-
.recroi eRgrocril vr or reMneparypbr.
flosrouy c ilcnoflb3oBaHileM norilHowuansuori annpoKcilMaqilil
nonyqeHa 3aBrcnMocTb B93KocTrl oT TeMnepaTypbt B BilAe:

v,=(10-10 . t6 - 1-o-7. ts - l-0-7. t4- 10-s. t3 + 0.0007 . * - 0.0362. t +

t-oc. L.87 42), (8)

fpa$rr ororz +yHKql,lr4 n ee cpaeHeuue c 3aBilcLlMocrurc (7)
npilBeAeHbt Ha phc.1.

Benuquua KogSSilqileHTa KoppennqilL4 R2 6nrttgra K eAilH14qe,
trro cBtlgererbcrByer o aurcoxofi ro,-rHocr!4 annpoKcuMaqil!4.

lnr pacveruoro onpe4eneHuq nflorHocrh ronrilBa pr B

3aBilC14MOCT14 OT TeMnepaTypbr ilCnOnb3yeTcg BbrpaxeHile:

p, = pro+ B.g_20), (9)

rA€ pzo vt pr - nnolHocrb ronnhBa npil 20'C il reMneparype t, B -
cpeAHeereMneparypHarnonpaBKa xr/(vr3'C)

p =-(820,s-0,13p,)'10s (10)

@optuynsr (9) r (10) no3Bofleror noryel4rb 3aBilct4Mocrb nrorHocrh
TOnrilBa oT TeMnepaTypbr B rBHoM BrlAe:

pr = pzo-({sto,s- 0,1s.p,0).10-') (r- zo) (il)

OroHqaren sHoe Bbr paxeH!4e 3aBhcnMocrt4 cKopocrt4 oceAa-
Hl,|g qacTrq 3arp93HeHil9 B TOnUilBe OT paAl/lyca il nnOTHOCTLI LlacTill-I,

reMneparypbr ronnuea cSopvl,rpoBaHa Ha ocHoBe aulpaxeuurZ (6), (8)

n (11):

(10-ro t6-10-7.t5-10-7.t4 - 0.0362.t + 1.8742)

(12)
Bocnonuayevcq oroi 3aBilcl4Mocrbro AnF onperqeleHilq

cKopocrli oceAaHile Ltacr!4q KBapqa (nnoruocru 2400 xrha3) papuyca-
vu 0,03 ww, 0,005 ww, 0,01 MM il Kanenb BoAbt paAilycaMlr 0,01 rrltrr,l,t

0,02 vw.
Peaynurarur pacqdra npeAcraBneHbt Ha pvc.2. Tav xe 4nn cpaBHeHile
npoBeAeHa nilHilr HopMarrBHot cKopocfl4 oceAaHilF. cocraBnFrculerl
0,07 wwlc.

AHanils pe3yrbraroB noKa3btBael \-iro Lracrilqbr KBapLla
pagilycoM 0,003 ww (3 vru) Bo BceM Ailana3oHe reMneparyp He

yAoBrerBope ror rpe6oeauur v HopMarilBa, qacrut-lbt pagr,rycorv 5 vxrvr

yAoBlerBoperor rpe6oeaurnM npil reMneparype 6oree +12"C tA

paghycoM 10 vru - npil reMneparype Bbrure -40"C. flauuure no BoAe

nprBeAeHbr ronbKo AnF nonoxilTenbHbtx reMneparyp. Peaynsrarut
noKa3brBatot, 9To HopMar!48 orcrailBaHilF co6no4aercq AnF Kanenb
Bo4br paguycoM 20 vru.

flonyveHHar MareMarhqecKan MoAerb (12) noseonrer
paccLil,4Tbl BaTb cKopocTb oceAaH il9 MoAenbHbrx LtacTil t_l B 3aBilcl4 Moc-
Til OT nIIOTHOCTTI r/ TeMnepaTypbt TonrilBa, a TaKxe oT pa3Mepa Ll

nnoTHocTrl qacTnubr 3arofl 3HeHufl .

14 c n o n b 3 o B a H a .n u r e p a r y p a :

1. fiy6oexun H.O, 9roecrurt fl.C., v Ap. TonnilBa Afifl Bo3AyLxHo-
peaKrilBHbrx gaurarenei. Mocxsa : MATlzl, 2001 . - 443 c.

MATEMATI/L{ECKAfi MOIEIIb [-PAB IAT AI]IIOH HOI/ 
V

OL{ il CT K I/ TO N fl il B OT M EXAH I/ L] E C KI/ X 3AT Pfi 3 H E HIAIA
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vr peaKrilBHbrx TonfluB B 3aBilcl4MocTl4 oT TeMnepaTypbl

Ta6nu4a2

3Ha,{eHIg BICKOA

y = 1E-10x6 - 1E-09x5 -7E-07xa - 1E-05x3 + 0,000x2 - O,O36x+ 7,874

R'?= 1 1a

KilHe[,lallqecxas

B'3KOCTb, vr,MMaC

I

* 3aahormocrb Bs3Kocil

TonrHBa TC-1 sr
remneparyfr {no +re
tTtl

- - . l'lorxxousanupn
annpoKcvr€4xn

reMneparypa,'c

Puc 1. 3aeucuMocrb Be3Kocll TonJrilBa TC-1 or reMneparypbl

,1;r Te[4neparypa,'c

Teuneparypa'C Vr, MM2/C

TC-1 PT T-88

-50 8,09 714 11 \)
-40 \4) 5,00 t0,46

-30 3,89 3,68 6,91

-20 ?q5 2,83 4,91

-10 2,26 3,68

0 1.89 I.86 2,88

20 1.34 t.34 1.93

40 1.01 1.03 1.40

Pr,rc 2. 3ae[c[rirocrb cKopocl4 oceAaHils qacruqbt or
paAilyca qacTuqbt u e6 MaTep[ana

reMneparypbt TonnIBa,

l,
l47 ll-

I
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Ochnoe O.fl.
.quperrop H 11 O (Al-PETAT)

KaHA. TeXH. HayK

M O H 0 n OI il 3Aunn p b I H KA AB 1/ATO nI il B 0 O 5 E C n E L{ E H t/ F
loxnag ra 3acegaH[,4 accol]ilaqril 0AT0 8C fA 09.02.10

a nocneAHile ntTb - uecTb IteT HaMeTilIil4cb 3HaqilTeflbHbte
h3MeHeHils B opraHilgaqiloHHblx crpyKTypax npeAnpilFrrt
aBilaronflilBoo6ecne.reHus. flpousouna ilflil npohcxoAt4T

cMeHa co6creesHuxa. Bcd KoHqeHrpnpyercn B crpyKrypax KpynHbtx
He$reHbrx rovnaHri. flyxor,rn, l-asnpourue$ru u r.g. He rax yx r,ruoro.
Kar ecerga 4ee cropoHbt MeAanil e no6oi vHrerpaqt tA, MoHonolil3a-
ql4r4, MoxHo noAo6parb il 14Hbte repMilHbt u onpeAeneHht.

be3yclloBHo, MalloMou.lHoe npeAnpil9Tile, cBoAffulee SKoHo-
MLrLrecKile KoHtlbt c KoHqaMil He B cocroqHilil npoBoAltrb ueo6xogu-
Mble ilHBecrr4qiloHHbre npoeKTbt 11 AonxHblM o6pa3oM o6ecnequearu

Syurqr,rourapoeaHt,te Aaxe rvercqerZcr rexHorofllt4. Mur yxe BVAefiu
eQSerruauocru pa6orur aeilaxoMnaHillZ, cocroet!l4x l,t3 EByx crapbtx
aepror6roe Mn-8. C srori ro,lxll 3peHile MoHonortv3agfl - 6onuuori
nnloc.

He$rnHure KoMnaHil!4 HaL{anil cBorc AerrefibHocrb no
peKoHcrpyKqhl4 cKnaAoB aeual-CM oleHb npaBilnuHo. C 6ilsHec
npoeKToB, npoeKTilpoBaHilg. O6lsengnilcg tr o6tqensrcrct reHAepbl
Ha npoeKThpoBauue. To xe oqeHb xoporxo. Ho, eor ryr-ro il o6o3Haqil-
racu npo6neva:
. Orpacneesre il npoeKTHbte HHcrt4Tyrbt e ceod epevn 6antt nv6o

3aKpbrrbr eogce, nil6o cLinbHo cAant4 cBovtno3vqttvl
. TaKoe HanpaBneHile, KaK npoeKTt4posaHue o6rexroe aeilal-CM,

3a orcyrcrBileM cnpoca, e 6onsurlticree uucruryroe 6utno
yrpaqeHo. lz1 rau, r4e grilM HanpaBneHheM HaLtaflh ceigac BHoBb
3aHilMaTbC9, npOil30Una noTept npeeMcTBeHHocTt4.

. Cavu no ce6e reHgepbt roxe uMeor onpegeniiHHyro cna6ocrb.
3araavlrxy rpyAHo oqeHilTb HayqHo-TexHilqecK!411 ypoBeHb
npoeKTHoro l,lHcrl4Tyra, a rev 6onee ro, qro oH npoexrupyer Ha
nepByro llt4Hhro BbtxoE9T oco3HaBaeMbte noKa3aTeflr.t: no ueHe,
cpoKaM, ycTynltilBocTt4 npoeKTaHTa K oKoHOMl4qecKil Bbtt-OEHbtM,

Ho rexHuqecKn HeBepHbtM peueHilrM t/ noxenaHiltM 3axae,lilra.
. K gruli npo6neuau npn6aennercn HepaghBocrb tr, attt6n4vot-

HOCTb OTAenbHblX CoTpyAHl,4KOB 14HcTlilTyTOB.
. Y npoerruutx 14Hcrt4TyroB He AocraroLtHo uopvanefi gnn npoeKTr4-

poBaHilt, HeT TilnOBOtl TeXHOnOrilqeCKOli CXeMbt aBilaTonnhBoo-
6ecne.reHhq, oLteHb vacro repqercq B3auMoyBg3Ka o6opyAoBa-
Hilg nO TeXHilLteCKilM XapaKTepUCTilKaM il pecypcaM.

. Hauerrnacb reHAeHqrlr npilBneqeHilg l4HocrpaHHbtx xavnaHurZ r
npoqeccy npoeKr!4poBaHilr. 3ro xoporuo, Ho ronbKo B npilHqune_
Mst yxe 3HaeM Tpl4 npoBanbHbtx cepueslsrx npoeKTa no Poccr,rr,r.

3apy6exnste KaMnaHilLl He ilMercT onbtra npoeKTltpoBaHht B

Poccnv, a oro oL{eHb cepuiisHsre oco6eugocrn ut no rpe6oeannru
Pocrexna4aopa, u no KnilMary u no MeHraflilTery. Pa6orbl
l4HOCTpaHHbtxKaMnaHAnno npoeKTilpoBaH iln oKa3bt BarcTc9

QaKrilLrecKil pacuJl/peHHbtMu T3 Ha npoeKrilpoBaH/e n He 6onee.
Hyxuo o6nsarenbHoe esauvogeficreile c HaulrMil npoeKTHblvlt4
LrHCTL1TyTaMil.

Moxno npneectr MHoxecrBo npr,laepoe.,Qonycrl,lM, qro r KaK

Ha cKnaAe aeilal-CM AnF Hauero KpalZHefo Cesepa npoeKThpyer
oguu Vxpauucruh vtnctutyt us flyraHcra. 3anpaLuuaaer o6opyAoBa-
Hhe AnH oTKaLtKl4 ronrihBa ils T3A-10 c npoil3BoAl,{TeflbHocTbo B0-
9Orrr3/,rac. Kcrarn, Bbtilrpan reHAep.

A xaxue nphcbtnator 3anpocbt il onpocHble nucrbl Ha o6opy4o-
eaHue! 3anpauhBarcr pa3pa6orKll 50-x ro-gos npoulnoro BeKa"

!onycl,rv, nphcbtflator onpoc-uurri nucr ua cenaparop CT-S00!
<flpoerrHe$rel-as> npocrr npilc-narb onpocHsrri n!4cr Ha npo6oor-

6opHux. Muoro taxoro. Hacronuxo MHoro, qro Heo6xognvo roBopl4Tb

o6 erov B KoHTeKcre npopa6orrn Mep no KoHTpolHc (gonycrur,rr,

o6qsarenuHoi ceplaSraraqr,rr,r) Kax(Aoro npoeKra -

f lpoexrnpyrcrcl vHol1a npocro rexHuvecKil orcranble ilnr1

HeBepHbre peueH!4F. flprvev Ha Aonrile ro4ur enepeg. 3axnagureaer-
cF 6ygyqee. A ouo yxe il3HaLtafibHo noporlHo l4nl,1 orcranoe Ha

ceroEH9.

flpn ec6v npil oroM HeKoropbte npoeKrHbte opraHlsatlut
npilcblflaHcT AofoBopa c npeAfloxeHileM 3an|aTr'tTb vM ry vnv vHya
cyMMy 3a To, r-rTo oHLl BKfltoqaT B cBoil cnilcKtl 3aBoAbt, npoeKTt'tpyto-
r-t1r4e h h3roraBnuBarcqile o6opyAoBaHile aB14aronnuBoo6ecneveHilg.
Ecru u nonoxr,lTerbHbre npilMepbr. [,'lx vory Ha3Barb no ilMeHaM -
fl eHasponpoexr (l-lz1 11 5y6Hoa), Cu6aeponpoexr (f lz1 f'l flo4craarar ),
Hlz1f1lz1 raanepepa6orKa r. KpacHoAap (l-lz1f'l Ouapoa). Moxno Ha3Barb
eu16 necronsxo. Ho sce pa6orbt orl4 opraHu3aqttv'toxBarvr; He Moryl
Aa il qeHbr o6ocHoBaHo 6onee eurcorile u, coorBercrBeHHo, He

KoHKypeHrocnocobHbte.

Brxy uecxonuxo nyreil peueHilq npo6neMbt B paMKax eogvloxHocreti
Accouuauur OATO BC l-A:
. MarcuvanbHo BoBfleqb B pa6ory Accoquaqrn Agfiaronrilso-

o6ecne,reFiils (OATO BC l-A) npoexrusre Hl/14 n oprauuta]nn,
o6ecneqntu nx rHdopr,lauuett:

. flop errgoi Accoquarlrar,r OATO BC l-A opraurasoBbtBarb coBeula-
Hilc cnellilan!4croB npoeKTHatx HVtVt c yqacrileM BeAyull4x
cneqrlanrlcroB HeQTFHbtx rovnaHufi, T3K h vneHoe Accounauuu
OATO BC fA c qenurc o6veHa r,tnQopvraqraerZ, rpe6oBaHileMl,t 14

cilcTeMaTil3aqhil B npoeKTilpoBaHilil;
. lars npeAnoxeHue a ue$rRuure KoMnaHilil o qerecoo6pa3Hocrh

npoBe4eHilfl srcnepruorZ oqeHKh T3 Ha npoeKTilpoBaHile h caMilx
npoeKToB cilnavu TK-1 8 unr B paMKax cilcreMbt ceprilShKaqilil;

. Pagpa6orarb rilnoBbte T3 Ha crnaaur aBhal-CM il TexHonorilLtec-
Kue cxeMbt aBilaronnrBoo6ecneLteHilq;

. Paspa6oraru I-OCT P <TexHonorilq aBilaronnilBoo6ecneqeHilq.
O6ulile rexHil.tecKile roe6oBaHilg).

Bropoe.
flrc6oe nponseoAcrBo, B ToM Ll,lcne u aBilaronnilBoo6ecne,le-

Hne, Aepxurce Ha qerbtpdx Kilrax. OpraHnsaqrn npou3BoAcrBa,
TexHoflorilq, 060pyAoBaHile u nepcolan.Bce oqeHu B3ailMocBF3aHo tl
He BbrAenilub, r]To B nepByro, a LtTo Bo BTopyto oltepeAb.
B cooreercrgr414 c orMeL{eHHbr[/!4 paHee opraHil3aqhoH Ho-crpyKryp-
HbrMr4 r43MeHeHil9Mr/ B nOCfleAHile roAbl CTanO npOCMaTpilBaTbCt
cHilxeH!4e 3ailHTepecoBaHHbtx pyKoBoAt4Tenefi il cneqilanilcroe T3K
u cnyx6 aeual-CM. Hecroluro KocBeHHbtx npilMepoB:
. B 2008 roAy Ha BbtcraBKe <<AeraronnxBoo6ecneqeHue 2008> e

Kpoxyc excno ra roH$epenqril, He cMorpe xopoulyto opraHu3aqil-
oHHyto noAroroery, re cnyx6 aeilal-CM aoponoproB 6urno orxpo-
BeHHo Maro npeAcraBilrererT. He nycrunh B KoMaHAupoBKy
KoMaHA!4 pbr. f1 pu Lunu MeHeAxepbt 143 Bbt uJeynoMr Hyrbtx KoMna-
Hili il ece. flpu ecei ilx esrcoxoti t<eanvt$vxatluttt yBilAenil He ro,
qro Moryr yBilAerb 11 y3Harb cneqilanilcrbt ta3 T3K. Kpove roro sa
npo!43BoAcTBeHHilKOB HI4KTO 14 Ht4qero He yBllArll il He BflOXLIT t4M B

ronoBy.
. Ha xypcsr noBbLleHhfl reanu$uxaquu cranil npile3xarb rpynnbt,

cpeA!4 Koropbrx Her 6urnofi gaunrepecoeaHHofi ny6nuxu.
. B saxasax o6opyAoBaHilF crariil MeHbue yLtacrBoBarb cnequa-
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rt4crbr r43 T3K. CornacoBaHue nycrflKoBoro Bonpoca AnilTcF
HeAentMu, MecqqaMil, AonbuJe, qeM 3aHuMaeT qrKI Bcefo
npou3BoAcTBa Bo MHofo pa3.

. HanaernnacbreHAeHqt4q KcHnxeHilm raann$rraquu nepcoHana,

Aaxe B KpynHbtx asponopTax.

He 6yger 3auHTepecoBaHnoro, raanu$ilqhpoBaHHoro rl

orBercrBeHHofo nepcoHafla Ha Mecrax - MoryT Bbtne3Til cepudsnure
npo6neusr. h e eroN4 Br4HoBar He Kpil3l4c, a opraHil3aqrs npoh3Bo-

ACTBa.
flyrn peueuun 3Hapr B KoMMepqecKilx crpyKrypax npeKpac-

no. Hyxlro rorbKo noHuMaHVe Hanuv,ug npo6neuul u xenauue ed
OElllilTb.

Accoquaqun OATO BC lA, lroxer nnuu o6paruru BHhMaHile

KoMMepqecKrx crpyKTyp Ha cyulecrBoBaHile npo6neMbl.
[4 nocnegnee. O reu4epax na sarynry o6opy4oBalue.
CaMas rnaeHan npo6neua reHAepoB 3aKnrcqaercs s rotur, qro 3arag-
quK He npeAcraBnner, qro 3aKa3brBaer h rAe oro MoxHo 3arasars. flpn
Bceri urhpore un$opuaqur il y3ocn4 pbrHKa npeAnoxeHilc. 3ra
npo6neua, KaK cneAcrBile AByx npeAbrAyrlr4x.

Ha rarux uenpopa6oraHHurx reH4epax $uryphpylor Bo rnaBe
yrna ABa noKa3arenr - Llena (nprav6r'r He noHerHo, sa raroe o6opy4o-
aaHrae) u cpoKr/ r43roroBnenrn. flpr eroM perhBbre cnlDx6ur 6esonac-
Hocl4 crapaorcR co6paru ug6srro,uoe KonhqecrBo pasHoo6paeHsrx

AoKyMeHroB o nocraBuluKe. Oco6Hqxou cronr rnu6a KoMMepqecKHX

a6cypgoe u npoqhx opraHil3aLlroxxux nponanexui.

MHeel,rocxeMa cMana ae[afCM
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Tanaee A.F.
pyKoBoAr/renb qeHrpa
no ceprhcpt4Kaqhil,

3aM. pyKoBoA!rTene

OC HAT,

KaHA.TeXH.HayK

CeneaHeea 14.E.

oKcnepr OC HAT,
pyKoBoAhTefib ceKTopa
lzl! TC n HAT

Ycaqeea H.H.
sKCnepT no
craHAapTu3aqhh
tzll-.[ TC n HAT

10.1 .2 OcHoeFrure napaMerpbt, xapaKTepu3ytor4rae runax o6opy-
AOBaHil9

10.1 .3 06u.rue rounonoBoqHbte cxeMbl
10.1.4 Cxevul npuuqrnilanbHbre(rn6paanuvecrile, nHeBMarhqec-

xue, snexrpuvecxne)
10.1.5 flpaeunaaanrcuycnoetoroo6ogHaveHilso6opyAoBaHilg
10.1.6 Tpe6oeaHrn K rexHr4LtecKoi AorryMeHTaqril, ee ilcnonHe-

Hr4lo, KoMnfl eKraqur, obosuaqeH ilto craA/ il KoHcrpyKTop-
cxorT paspa6orrr.

10.2 O6querexurvecKilerpe6oBaHilq
10.2.1 Tpe6oeaHurua3HaveHile
10.2.2 Koucrpyrrueuurerpe6oaauun
10.2.2.1 Koncrpyxrueuoe ilcnonHeHue cocraaHsrx.lacrefi
10.2.2.2 Koucrpyxquouubre Marepuanbt il noKpbll4q, B ToM vhcne

orpaHilLteHil9 B ilx nphMeHeHilh
1 0.2.2.3 lzlcnonsgoeaHhe ynra$rar1r,l poaaH Hbtx y3noB il arperaroB
10.2.2.4 locrynuocrs K orAenbHbtM cocraBHbtM vacrru o6opy4oaa-

HVq n tAXSaWVUeH HOCTb

10.2.2.5 O6ecneqeuuocrb npaBilnbHocrr MoHTaxa il c6opKl4
coctaeHutx .lactei

10.2.2.6 Tpe6oeannn K nphMeHeeMbtM MarephanaM il KoMnneKryto-
t4l4M l/3Aenil9M

10.2.2.7 Tpe6oeaHilq rexHonorhqHocl4
10.2.2.8 Tpe6oeaHrar K MaHeBpeHHocril noABt4xHbtx il nepeABilxHbtx

TEXHHLIECKhX CPEACTB

10.2.3.9 TpeboaaHun ycrofi vueocrn K BHeulHt4M Bo3AericrByroull4M

QaKropaM
1 0.2.2.1 0 Tpe6oaaxun eproHoM14Kr,'!

10.2.3 KounnerrHocrs
10.2.4 Maprnpoera
10.2.4.1 Mecro uapxrpoaxr
1 0.2.4.2 Cnoco6 uaueceHhn MapKupoBKt4

10.2.4.3 Cogepxauue vapKrpoBKt4
10.2.4.4 Cnrsanunas orpacKa u HaHeceHile gHaxoe 6esonacHocrh
10.2.5 Vnaxoera
10.2.5.1 flpaenna noAroroBKll o6opy4oaanran K ynaKoBbtBaHilrc

(BKnoqaq xoucepeaqro) c yKa3aHileM npilMeHeeMbtx
cpeAcrB

10.2.5.2 TpaHcnoprraR rapa
1 0.2.5.3 Kon nvecrao npo4yKqt4l4 e rpaucnopruofi rape
10.2.5.4 Cnoco6sr ynaKoBbtBaHhff npoAyKt-ll4r4 B 3aBhcltMocn4 or

ycnoBhi rpaHcnoprhpoBaHhg (e rape, 6es rapur u r.n.)
1 0.2.5.5 flopngor pasveuleHile il cnoco6 yxnagureauun npogyKqt4 14

10.2.5.6 flepeveHu AoKyMeHToB, BKflaAbtBaeMbtx B Tapy npu ynaKo-

BbrBaHhu, u cnoco6 ilx ynaKoBbtBaHhF

10.2.5.7 flpurueuenue rpaHcnoprHbtx naKeroB, KoHTeiHepoB ilnil
noAAoHoB

10.3 Tpe6oeaHraq6e3onacHocrr4

10.3.1 Tpe6oeaHrnsnerrpo6esonacnocrn
10.3.2 Tpe6oeaur,rr noxapuori 6esonacHocrl4
10.3.3 Tpe6oeaurnespsleo6esonacuocru
10.3.4 Tpe6oeauur 6esonacFtocril np!4 BbtnonHeHril QyHKtlro-

HanbHbrx oneoauhi
10.3.5 Tpe6oeannn 6egonacuocrn or eosgerlcrerq x!4Mt4\lecKilx 1,1

3afpF3H9lOu.ll4x BeulecTB, B ToM qilcfle npeAenbHo AonycTl,t-
Mble KoHqeHTpaqilil BeulecTB vnuBxo4flu_\t4x B Hero KoMno-

HCHTOB

10.3.6 Tpe6oeaHrar 6esonacHocril npil o6cnyxuBaHttt MauvH t4

M ETOII/rl ECKN E OCHOB bl

Sopu n poBaH iln Kopnoparil BHolt cncreu ul

craHlapTil3allil14 il cepTnsilraqilil ooopyEoBaHilff

a BilaTonn h Boooecneq eHnA

opnoparhBHafl c!4creMa craHAapril3aql4v n ceprvqvKau,t v
o6opygoearr,rn aBilaronnilBoo6ecne.teHils r uaoevuori aenaqr-
oHtoil texsrrn - coBoKynHocrb HopMarhBHbtx AoKyMeHToB t4

npoqeAyp noATBepx(AeHiln cooTBercrBile rpynnbt cneqranbHbtx
TexHilLrecKhx cpegcrB rpe6oeauurv HopMarilBHbtx AoKyMeHToB,
npu3HaHHbrx coo6ulecreov npoil3BoAilTenefi, nocraeulilxoe 14

sKcnnyaraHroB B ccpepe aoponoproBoi AeFTefl bHocrl4.
CoeepueHHo oqeBr4AHo, vro QopvupoeaHue xopnoparueuoi

cilcreMbl craHAapril3aqil n v ceptu$uraqrn o6opy4oeaHilr aBilaron-
nusoo6ecneqeHile AoflxHo 6srru opueurupoBaHo Ha peuJeHile
npo6nev o6ecne.leHilg 6egonacHocru noaeroB Bo3AyrxHbtx cyAoB npr.l
ycnoBilt4 qerKoro co6n rcgeuun pernaMeHTupyelloil OegepansHur rvrr,r

aBilaqiloHHbrM14 npaBVnaMV TexHonorh14 aBilaronlrilBoo6ecneqeuug,
npeAycMarpilBarcqefr ucnonu3oBaHile coBpeMeHHbtx t4 KoHKypeHToc-
noco6nutx rexnilqecKilx cpe4crB.

fl poqegyp ur M eroAofl o ril il Qo pvr r,r poea n r,rn cncre M bt Aofl xH bl

o6ecnequears Bo3MoxHocrb rr6xoro pearupoBaHuq Ha AuHaMilqecKh
u3MeHercu.lIecr rpe6oaarur npoil3BoAilTenerZ u norpe6ureneri
o6opygoeauur aBuaronlruBoo6ecneveHils, c yqeroM cneqn$uvecxux
ycnoeufi opfaHu3aqilh aBilaronrilBoo6ecne.{eHhq B KoHKperHoM
aBilanpeAnpilernn, T3K, cnyx6e l-CM; noverrnarypur o6cnyxreae-
Mbrx Bo3AyulHbtx cyAoB; KBanil(phKaqilr4 nepcoHana u ypoBHr TexHil-
qecKofo cocTotHl,49 l,4cnonb3yeMbtx TexHuqecKilx cpeAcTB.
Taxuu o6paaov, co3gaBaeMag cilcreMa AonxHa He roJtbKo orpaxarb
obulre rpe6oeanun gericreyrculeil rextonornh aBilaronnilBoo6ecne-
LteHilfl, Ho il oneparuBHo pearilpoBarb Ha peanil3aqilrc rpe6oeanrfr
KoHKperHbtx norpe6ureneri.

flpu erorv cyrb cyulecrBoBaHile xopnoparrauorl cilcreMbl
craHAapril3aqh v v cepr vqnKaqun o6opy4oeaHIAA aBnaronnvsoo6ec-
neqeHilg - cTl4MynilpoBaTb npeAnpilgTr/g K BbtnycKy TexHuqecKilx
cpe4crB, orBeqapult4x rpe6oeaHnn v 6egonacuocrr, Synxrlr,ronanu-
Hot npilMeHilMocrt4 t4 oxpaHbt orpyxaroulera cpe4sr.
Tarne rpe6oaanrn voryr 6urru il3noxeHbl B KopnoparhBHoM craHAap-
Te - craH4apre opraHil3aqr4il (no repuuuonorrara <D3 <O rexHilqecKoM
perynupoBaHuh>), uopuarueuoM AoKyMeHre Accor.lraqnr opraHlt-
3aqnli aBtaaronnr eoo6ecneqeHrr Bo3gylu Hbtx cyf, oB rpaxAaH-
cKoi aB,|aquh.

Cogepxanne yKagaHHoro HopMaruBHoro AoKyMeHTa, B

coorBercrBr,4u c rpe6oeauurur I-OCT 1 .5-2001 , MoxHo npeAcraBilTb
cnegyoquv o6paaov:
1 TnrynuuurrZ nncr
2 flpeaucnoBue
3 Co4epxaHue*
4 BeeaeHue*
5 HararrleHoBaHile

6 O6nacrbnohMeHeHile
7 Hopllatrgnsre ccutnxr*
8 Tepunuur u onpegeneurr*
9 O6oaHaqeHilqt4coKpauleura*
10 Toe6oeaHilq
10.1 Knaccra$uraqraq, ocHoBHbte napaMerpbt r (nnu) xapaxreprac-

ruxu o6opygoeanuR
101.1 fnnax o6opy4oeanua c xnaccr$rxaquei no ocHoBHbtM

oKcnnyaraqhoHtulw (norpe6urenucxnu) xapaKrepucrilKaM

* npraoprrcn B Hop[4ar[BHotv AoKyMeHTe npu teo6xogr,trrlocru,
r4cxo4fl r43 ocobennocrei ero coAepxaHils 14 u3noxeH[t



l'1 u fi opu a tquon n a fi c6 opu ux

o6opygoeannn, B roM Lrrcfle npr4 otun6oqHsrx 4eicrennx
o6cnyxuearcqero nepcoHana il caMonpoil3BolrbHoM Hapy-
ueHhil (pyHKqtroH14poBaHht

10.3.7 Tpe6oeaHilF K 3aulhrHbtM cpeAcrBaM u Meponpuerl4nM
o6ecneqeHils 6e3onacHocl,l

10.4 Tpe6oeaHrn oxpaHbt oKpyxaNculeri cpe4ur
10.5 Flpaarna npneurn
10.6 Mero4sr KoHTponF nvcnsrauvh
10.6.1 Cpe4crBa KoHTpone, cpeAcrBa il3MepeHilF t4 hcnbtrarenbHoe

o6opygoeaHrae
1 0.6.2 f'lopn4oK no4roroBKh K npoBeAeHilro KoHrponn u ucnurrauuri
10.6.3 f'lopngoKnpoBeAeHuq KoHrpons u Mero4bt ncnrltaunil
1 0. 6.4 f1 pa erana o6pa 6orrr,r peayn braroB KoHr pona u ucnut auuit
10.6"5 f'lpaeuna oQopuneunn pe3ynbraroB KoHTponfl il ucnsrrauurl
10.6.6 Mero4r,rra ucnsrratufi c o6ocxoeaHileM AonycrhMbtx norpeu-

Hocret
10.7 Tpaucnopl,rpoBaHileilxpaHeHhe
10.7.1 TpaHcnoprupoBaHr4e

10.7.2 MecroxpaHeHtte
10.7.3 YcnoeilexDaHeHue
10.7.4 Ycnoene cKrraAapoBaHue
10.7.5 CneqranbHbre npaBilna il cpoKl, xpaHeHue
10.8 Vragarrsnoercnnyarayn
10.9 Yntnnsa4un
10.10 l-aoaurrn
11 flpunoxeuus
12 Er6nraorpa$ravecKileAaHHbte

AHanug crpyKTypbr coAepxaHilF craHAapra noKa3btBaer, qro

e paspa6arureaeMoM AoKyMeHTe AonxHa 6urru npuee4eHa KoHKper-

Ha9 il AeTanbHae hHCpopMaqilr o KoHcTpyKl4BHbtx, (pyHKtjl4oHanbHblx

u norpe6urenscrilx ceoilcrsax o6opygoeanrar; rpe6oeauur 6egonac-
Hocrrl; MeroAbr ucnulranurZ; npaBhna np!4eMKLt, MapKilpoBKti, ynaKoB-

Kh, TpaHcnopn4poBKn, xpaHeHil I u yrvntrcaqvu o6opygoaauun.
Heroropsre Kopnopar!4 BHbre chcreMbt g o6nacrr aBharonfl !4-

eoo6ecne,reHiln (t ux goryuenrur), uMeou.lile $opr'ransHo uaqro-
HanbHyro npilHaAnexHocTb, Ha onpeAeneHHoM sTane cBoero cyulec-
TBOBaHilT noflyqilnil MeMyHapoAHoe nph3HaHue !4 pacnpocrpaHe-
Hue. Kopnoparuenurri craugapr Accoquaquu oprau rsa qufi aB[aron-
n h eoo6ecne,{eH ilF Bo3Ayul H bt x cyAoB rpa44a n cro ri aBaan,1lr'V Aofi xeH
BKnrcqr4Tb B ce6q Bce nyquee, qro ecrb B HopMarilBHofi 6ase arilx
cncreM u yqecrb Aocrl4xeHilq MexqyHapo4Hot craHgapru3aqilh. B

cB93t4 c 9Tt4M, Anfl o6ecne,leHilg 6egonacHocttt noneroB Bo3gyulHbtx
cyAoB, craHAapr AonxeH 6urru rapvouu3l4poBaH c ocHoBHbtMrl
rpe6oBaHilfl Mr1, pernaMeHTupyeMbtM il cneAyou.ll4Mt4 Mex.qyHapoA-
HblMt4 HopMaMh u npaBhnaMil a rpax,qaucxoti aBuaqw'.

Gnequ$raraqrara (craxgaprur) Arrleprxancroro ueSrn xoro
nrcuryra (APl) n l4xcruryra HeQrx BernKo6pnraxrr (lP):
API 1529: Cran4aprAPI gnAaBnaronnvBHbtxulfiaHroB;
API/IP 1 581 : Cneqra$raraqrar 14 rexHonoruu. Ornsrpsr-cenaparopbl

aBuaqiloHHoro peaKTHBHoro Tonr]HBa;
API 1582: CnequSrraqrae, Kacapulaece cxoAcrBa API/IP 1581

QUnbrpoB-cenaparopoB aBl4aquoHHoro peaKTuBHofo

TOnn!4Ba;

API 1583: CnerlnSuraqnil ta rexHonorhil. Oilnbrpylou.lile ruApoMo-
Hr4ropbr c oneMeHTaMu a6cop6r4pyroulero rilna Aflg
aBnaquoHHoro TonnhBa;

API 1584: Crau4aprAPl Aae y3noB, Aeranefi h MoHraxa cilcreMbl
Lrerbr pexArciMoBoro rhApaHTa.

Cneqr$raxaqrail il craHgaprbr API (APl Spec... ra API Std...)
tll4poKo nphMeHercTcq B Pocct4t4 c 1924 roga. Ha.tilHaq c 60-x roAoB
cnequ$nxaqur API/IP cranu ilcnoflb3oBarbce np!4 npoBepKe il
BHeUHeM ayAUTe aspOnOpTOB Ha COOTBeTCTBile rpe6oBaHilqM
3anpaBKil Bo34yluH brx cyAoa sapy6exuurx aBilaKoMnaHilfi .

floxymexrur Mexgyxapogxofi Accoqxaqut,t Bo3Ayl!Horo
rpaHcnopra (IATA):
1. Pyroeogcreo no KoHTpoflto KaLrecrBa aBuaquoHHoro ronnhBa
u rexHonorhsM pa6or Ans coBMecrHbrx cnyx6 3anpaBK!4 Bo3AyurHbrx

cy4oB ronnilBoM, pa3pa6oraHHoe CoBMecrHofi klHcneKquoHHofi
l-pynnofi B cocraBe KoMnaHhfr: ENl, BP, Chevron Texaco, Exxon Mobil,
Shell, Statoil, Total, Kuwait Petroleum.
Perouen4aquu u rpe6oBaHilq yKa3aHHoro pyKoBoAcrBa ucnonByrcT-
ce npu opraHilga\tAA v pa3pa6orKe rexHonorru aBilaronlrilBoo6ecne-
r{eHL4q 14 npoBeAeHhg BHeUHeTO ayqt/l'la B aBilanpeAnpilrTiltx,
Ha.ruHas c 2001r. (JlG-1 , u3AaHue 8, 3arervr rasAaHr,rn 9 r,r 10).
2. Pyxoeo4creo no o6cnyxilBaHhrc Bo34yulHbtx cyAoB B aepo-
nopry. Vacru 3 r 4 <Texuuqecxre rpe6oeauile K o6opyAoBaHilp Ane
Ha3eMHoroo6cnyxhBaH!49 Baoponopry>, B T.r.t.:

AHM910 OcHoeHure rpe6oeanur K Ha3eMHoMy o6opyAoBaHnp Ene
o6cnyxilBaHuq u o6ecneqeHilr Bo3AyluHbrx cyAoB;

AHM913 OcHoeHsre rpe6oBaHilr no 6egonacuocru o6opygoeaHrr
no Ha3eMHoMy o6cnyxueaHurc eo3AyurHbrx cy4oB;

AHM914 CoeuecrilrMocrb Ha3eMHoro o6opyAoBaHile c runoM
BO3AyUTHOTO CyAHa;

AHM 91 5 Cran4aprHsre chcreMbr ynpaBneHue;

AHM 952 OynxquoHanuHar cnequ$rraqile caMoxoEHoro rpaHcnop-
THOrO CpeACrBa An9 nepeBO3Kr4 TOnflUBa

flparruvecroe ilcnonb3oBaHue yKa3aHHbrx npaBun B Poccnil peKo-

MeHAoBaHo c 1999r. nocne o$ilqilanbHoro ux nepeBoAa Supvora
<Tpaucnpoexr>.

Texxr.{ecxre craHAaprbr go6poeonsxoro npxMeHeHtat
Mex<gyxapognot opraHlr3aquh no craHgaprueaqnu (lSO)

B Poccur4 yKa3aHHbre craH4aprbr Lr3AarcTcs H BHe4psKlrcr c
o6o3Hai.reHileM I-OCT P VICO n B ocHoBHoM ucnonb3yrorce npil
cepru$uxaquu cl4creM MeHeAXMeHra KaqecrBa (eepcun ISO 9001);
oKonoruvecKoro MeHeAXMeHTa (eepcur ISO 14000) u 6egonacHocru
rpyAa npu pa3nnqH brx BxAax Ee9TerbHocTr4.

B nacronr4ee BpeMg KaLrecrBo BbrnycKaeMoro o6opyAoBaHhfl
aBilaronfl taBoo6ecneqeHuc Ha npeAnpuFTr414-l/3roroBt4Tene oqeHrBa-
erce no I-OCT P IACO9001-2008 <Cucrevsr MeHeExMeHra KaqecrBa.

Tpe6oaaHrn> r I-OCT P 40.003-2008 <Crcreua cepru$rraLlur
TOCT P. Perrcro cilcreM MeHeE)KMeHTa KaqecrBa Ha coorBercrBile
I-OCT P tlCO 9001-2008).

Gran4aprur KoMurera no CraH.qaprusaqnu (CEN)
Craugaprsr CEN uuercr o6ogFtaqeFrile EN (c rr4ercaqrera

npu ueo6xo4nuocl4 crpaHbr - DIN EN, BS EN r r. a.), npilMeHercrce B

sone Eeponeicroro Srouorr,l4qecKoro Coo6u.qecrea !4 B crpaHax
Eeponeracroil Accoqilaqu h cBo6ogHorZ roprosnu.

Hau6onuuuri l4Hrepec AJrc rapMoHr,43ar\un npv paspa6orue
KopnoparilBHbrx craHAaproB npe4craenrer DIN EN 12312 Ha3evHsre

cpeAcrBa o6ecneqeHilq noneroB. Oco6ure rpe6oeaHilq. 9acrs 5
<Cpe4crea sanpaBKu Bo3AyurHbrx cyAoBll.

CnegoearensHo, npeAnoxeHHbre MeroAyrLrecKile ocHoBbl
paapa6orru craHAaproB Accoqraqnr opraHrsaqufi aBilaronfl ilBoo-
6ecne,leFrrq Bo3AyluHbrx cyAoB rpaxAaucxoi aenaqril nogBonnor
cQopruupoaars Song nopuarrBHbrx AoKyr\reHToB, npil3HaHHbrx BceM

coo6qecraou cneqilanucroB aBharon.nilBoo6ecne.leFtng B rpax(qaH-

cKor aBl./'a|],yM npu npoeKThpoBaHL/M, il3roroBneHuil, ucnbrraHhFx,

oKcnnyaraquil r ceprr$uraqur o6opy4oeauue aBr4aronnilBoo6ecne-
qeHuq oTeqecTBeHHoro h uMnopTHoro npoil3BoAcTBa.

flpoqe4ypsr paspa6orrr yKa3aHHoro HopMaruBHoro craHAap-
ra pernaMeHrupyorcr I-OCT 1.5-2001 r,r I-OCT P 1.5-2004 h nphBege-
HbI HA CXEME:

Moruroprnr ocuoarurx rpe6oeaHur,l

n napalrerpoa o6opyAoBaHnF, BKnpqaeMbrx B craHAapr

OpraHrsaqur
pa3pa6orKx

cTaHAapTa.

Cosganue
paborer,r rpynnur

Cosgauue u yrBeplttgeHue

nnara paspaborr[ craHAapra

Ha 3aceAaH[il AccoqilaqIu

QopM14p0BaHIe

QOHAA

Srrarcrpoearun
paspa6orxu

craHAapra

Paspa6orra npoeKra craHAapra

Paccunxa Ha or3brBbr
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Tnuupxeee P.F.,
HaqanuHrr H14C

OAO (HrlAT)

E.T.H,,
npo$eccop

MrHeHxoe A.A.,
Ha.ransHilr Htlfl
OAO (HtlAT)
K.T. H.

llaenoe A. B.

BeAyuI4t 14HXeHep

OAO (H71AT),

K.T. H..

Tpyunu O.14.,

ilHXeHep-TexHonof
OAO (HI,4AT),

acnilpaHT

Opanxoe C.B.
hHXeHep-TexHonor

OAO (H[/AT>,

acnupaHT

NOBbIIIIEH14E TOL{HOCTI/ I/ IOCTOBEPHOCTT/
KOHTPOIIfi L{ 1/CTOTbI ABNNXNIKOCTE 1/

ONTil KO.Ofl EKTPOH H bI M il N Pil 5OPAM 1/,

ornacHo rpe6oBaHileM TOCT 1 0577 MaccoBae Eofle 3arpF3He-
HVn aBnaronnvB u rhgpoxt4AKocrelr nepeg sanpaeroil BC He

AonxHa npeBbtuaru 2 r/r (0,0002% rrraccur), vro coorBercrByer
6...7 xnaccau Ll4crorbt no I-OCT 17216 npu aHanu3e rpaHynoMerpil-
qecKoro cocraBa sarptsueuui. Xorn xonrpons no rpaHynoMerprlvec-
KoMy cocraBy 3arpnaHerufi n 6onee rpy4oervxrarZ, Ho Eaer ocHoBaHile
AnF hHTepnpeTaqilh pe3ynbTaToB, a TaKXe nO3BOnteT yBenilLil4Tb
ToLrHocrb, cra6rnuHocts 14 EocroBepHocrb KoHTponF. B ore.lectgeH-
HotZ npovruruneHHocril nphMeHtrcTcfl onrilKo-oneKTpoHHbte npra6opur
runa fll0K-904, flOTOK-gOs, OC-152 il Ap" Afle KoHrponr qilcrorbr
pa6orihx xn4xocreti c aBToMaril3LrpoBaHHblM cqeroM KonilqecrBa
qacrilq 3arpe3HeHilt B rocrupoeaHuori npo6e o6teuov 0,1 nrarpa.
Xorn yxasalHure npr6opur ocHoBaHbt Ha eEnHbtx Silgnqecxr4x npil-
Hqilnax u3MepeHil9 rA aHan[3a no aMnltilTyAe il BpeMeHHoMy l,4HTep-

Bany oTpaxeHHofo vnv 3aTeHeHHoro nylta cBeTa oT TBepAbtx LtacTuq

sarpnsueHufi, Ho t43-3a pa3fiilqHbtx MeroAuK TaphpoBKt4, Ha pa3ul4v-
Hbrx orafloHHbtx Ltacruqax, u3-3a KoHcrpyKTt4BHbtx oco6eutocrei
cqerHorl 3oHbt Bo3HilKarcr rpyAHocrl4 ilHrepnperaqur| p€ynbTaToB.

[o uacronulero BpeMeHrl Her p$ynbraroB cpaBHilTenbHbtx ,tcnbrra-
Hilt yKa3aHHbtx npn6opoe. eru $axrsr o6tqcHqlorcq raKxe orcy-
TCTBileM MeTOAl4Kt4 OqeHKr4 OCHOBHbtx MeTpOnOrUqecKnx napaMeTooB
(npu6opHora norpeuHocru, HagexHocrt4 t4 AocroBepHocl4 r43Mepe-
I r,rr,r ). flpe4naraeMag Mero4l4 Ka onpeAerreH uF ocHoBH btx Merpofi oril-
qecKhx napaMerpos (rovHocrb, HaAexHocrb 14 AocroBepuocru)
ocHoBaHa na o6pa6orxe crarucl4qecKhx AaHHbtx, Ha 6ase MareMal4-
LrecKoro annapara AilcnepchoHHoro aHanh3a ogHoeaxropusrx
AucnepcuoHHbrx KoMnneKcoB yKa3aHHbtx Kon/LtecTBeHHbtx npil3Ha-
KOB.

9ncrora xilAKocrefi no IOCT 17216-2001 onpe4eneerce
trilcnoM Lracrilq no 6-rn pasvepHurrv $paxqnrrvr: 5...10, 10.,.25,
25. . .50, 50...1 00, 1 00. . .200, 6onee 200 rvrrrll a npo6e o6reuoM 0,1 n.
Tax xar pacnpeAeneHile MeflKilx rBepgbtx Ltacr!4q nogvt4Hflercq
norHopMaflbHoMy 3aKoHy, To Anfl KflaccoB Ltncrorbt c 3-ero no 12-rutti
MareMarilqecKilM oxl/AaHileM, onpeAeneoulru o6ulnri macc npo6ur
tBneercfl Knacc QpaKqilu 10...25 uru, a orKfloHeHile KnaccoB Epyfhx
Qpaxqnri onpe4enger norpeuHocrt4 KoHrpons.

Teoperuvecrn, ocHoBHaq rpyAHocrb opfaHil3aquil KoMnneK-
ca il ero eQ$errueHocrb B oqeHKe KonilgecrBeHHbtx npH3HaKoB
3aKnpqaerce e aul6ope ocHoBHoro (o4Horo) Saxropa B h3yqaeMoM
co6srrru il Auana3oHa ero h3MeHeHilF no rpaAaqrFM.
f1pr,r opraHueaqilil KoMnneKca npil KoHrpone qhcrorbl xu4xocrei e
KaqecTBe oEHoro ocHoBHoro $aKTopa o6ocHoBaHo npilHgTb Lil4clto

vacrrq oguorZ $parqrar,r, $paxqrara 10...25rvtxvr, a rpa4aqr,rrrvra 6ygyr
orAefl bHbre aHa.nn3u pyeM bre npobur, npillieM LUTyLtHyto KoHqeHTpa-
qurc e npo6ax ueo6xo4ulo t43MeHerb e $rauvecxu onpaBAaHHoM
ahana30He.

f1 pu oprar-rr,rsaqru oAHoSaKTopHoro KoMnneKca Heo6xoAr,rwo
ilcKnpqt4Tb Bnv9.HtAA Apyrilx cpaKTopoB, To ecTb oranoHilpoBarb B

AaHHoM cflyqae Marepilan n $oply rBepAbtx qacrill1, a raKxe pac-

npeAeneHhe vilcna LtacTuu no pa3MepaM.

lnn peruenrn nocneAHux 3a4aq cneAyer B KaqecrBe oranoH-
Hbrx 3arpn3HLlTenefr hcnonb3oears ranu6poeauuure utnu$oBarbHbte
nopouJKl4 c AocraroLtHo BbtcoKoi MoHoghcnepcHocrurc. Hanpuuep,
uflr4(poBanbHbre noporxKl4 sfleKrpoKopyHAa MapKh 75 (I-OCT 3647-
71 ) c aepHncrocrsrc Ns4 uft,tercT cpeAHUe pa3Mepbt qacrrq B npeAenax
10 - 25 MKM, Ha Koropbte npr4xoAt4rce 60 - 65 o/o uaccur, a SopMa
nopourKoB or c$epilqHocrl4 l43MeHFerct nhub B npe4enax te 6onee
20 ok, a pacnpeAefleHre vilcna qacrilq no pa3MepaM y unr$oeanu-
Hblx nopotuKoB 14 TBepAbtx qacruq no I-OCT 17216taxxe ogl4HaKoBbt.

lnn aaeo4cxux ycnoevtit MoxHo npilMeHFTb peanbHbte 3arpn3HeHilg.
B srov cnyvae norpeLJHocn4 KoHrpone sarpnsHeHufi 6ygyr veuur_ue,
qeM nonyqeHHbte Ha STanoHHbtx 3arpg3HuTenrx.
lzlcxyccrsennsre 3arp93H ilTefl h, rcnol b3yeMbre no pauuori MeroAhKe,
no3Bonlor Becru cpaBHilTefl bHbte vcntl'raHnl ruerculrxcr npu6o-
poB.

flnn oqeuxr uayvHo o6ocHoBaHHoro Ahana3oHa u3MeHeHilF
uTyLlHoi KoHqeHTpaqilil e npo6ax yLtreM cneEyoqre o6cronr-
efibcTBa-

Konh.recreo (uryvtan KoHqeHTpaqile) vacruq N e coceguux
Knaccax qilcrorbr N1 n N2 no IOCT 17216 oasaffir,cn e 2 oasa.
no3roMy EonycrrMae orHocllTen bHar norpeuHocrb [e] perrcrpaqnr
Kracca no oAHorZ paauepHorZ $paxqur 6yger paena:

ta=f=j(ff)=0,+ (1)

rAe - cpe4Hee KBa4parnqecKoe oruoHeHile; d = 2,54 - npil Ha4ex-
Hocn4 oqeHKh a = 0,9 cenqercq ra6nilqnurN4 xos$SraqueuroM oqeHKil
no pa3MaxyNz -N, e goprilyne (1).

Kar o6ut.lHo nprl roqeqHbtx l43MepeHilrx, our46Klt uauepeuutZ uryv-
Hol,4 KoHqeHTpaqilil, noEqilHgrorcfl HopManbHoMy 3aKoHy iD(z), rpe zo
KBaHrhnb QyHKq14 14 fl annacca-l-aycca. f'l pra cilMMerpLtLtH btx rpaHilqax
orHocilTenbHo MareMarhqecKofo oxuAaHilq (cpeAtero rnacca
vucrorsr 7)

t{+} : zd , orcrc,qa Y -l :2 zq o (2)

flpn Hagexuocrl4 oqeHKil or = 0,95, oxoH,larenbHo 6yAer

Y -T = 2.2,6.0,4 -- 2Knacca (3)

Taruv o6paaou Anq opraHil3aqnv AtAcnepcvloHHoro KoMnreK-
ca uryvHal KoHqeHTpaqilq 3TanoHHbtx nopoulKoB-3afpnaurrenefi e
npo6ax-rpa4aqilgx AonxHa ucnofl b3oBarbcg B coorHoueHilu KaK:

7:2:4.
Tarue npo6ur nerKo nprroroBt4Tb B xuvuqecxn qltctoti

eMKocl4 o6beMoM 0,3 n. 3acsrnarb B ory eMKocrb 12 - 15 rr,rl- sranoH-
HOrO nOpOUJKa V Sanvtrb qilCTylO STaIIOHHyIO XIIAKOCTb, HanpilMep
rilApoxr4AKocrb AMT-10A. Pasnilrs gry KoHqeHrpt4poBaHHyto xl4A-
Kocrb no rpeM xonOau no 0,1 n, 3areM Bo Bropyto npo6yAonilTb 0,1 n,
a B rperbrc npo6y gonrru 0,3 n .lilcroti xl4AKocrr4. lzle yxaaaHHurx xon6



nocue rularenbHoro nepeMeuvlBaHu+ oro6parb 3 xoHtponuHsre
npo6sr-rpa4aq nu no 0,1 n.

B raqecree pa36aBilTeflq cfleAyer ilcnoflb3oBarb ry xe Lihcryro,

ABax{Abr npoSrnsrpoeaHHyto qepe3 na6oparopusre aqerarqeflflrc-
no3Hbre $unurpur No4 c pasrvepaMil KanilnflgpoB 0,B...1,2 MKM

STatoHHyto xl4EKocTb.

flo4roroaneuubte yKa3aHHbte rpra npo6ur ueo6xogrlrr,ro nponilBarb
vepea (npoeepnevurrZ) npr,r6op KoHTporrF Lil4crorbt no 3...5 pa3,

3anilcbrBaF pe3ynbrarbr ueuepeuui B nepByro crpoqKy ra6nnqur No1.

no 3-v rpagaqunu.

MareMart,l.recxar o6pa6orra gilcnepcroHHoro KoMnfl eKca n03Bofl Fer
nofi yL|l/tTb Tp14 He3aBuc14Mbtx Ailcnepcil14 :

- SarropranbHyrcMexrpynnoByroAl,4cnepc!4ro cr : ln(M,- Mr)2;

- cnyvariHyroBHyrpilrpynnoByloAr,lcnepc!4ro cz=t(Nr- Mr)z,

- o6ulyro gr,rcnepcilto c" = l(N, - M")2;

3Eecu N. - r.tilcfio qacrilq pa3MepHof SpaKqril10...25 rvxrvr;

M, - qacrHoe cpeAHee no orAeflbHbtM npo6aM qvcno .vacrt \: M, -
06ulee cpeAHee Lrilcto vacrilr-l; r- HoMepa npo6 c pa3nilLrHofr roHqeH-
rpaqilet.

lAcxoga r3 MareMar!4r.recKoro onpeAeneHrr E!4cnepcut4,
cocTaBilvl t4x CoOTHoueHuq, onpeAerrrcqhe hx Sil3li.lecKrt cMbtcn

AnF oUeHKil MerponorilLtecKilx xapaKTeprcrux. lzlrrleev:
c-,

- u= €ip - TeOpeTilLleCKil OnpeAenFeT Bflr49HUe Cnyqal4Hblx

Sarrop6a Ha o6u4,rrZ pe3ynbrar, qro B AaHHoM cnyvae Saxruvecrn
onpeAefl eer npr6opuyro norpeuHocrb;

c-,
- r"=o;r- TeopeTilLlecKh onpeAenqeT BepoqTHocTb (Ha4ex-

Hocrb) pacno3HaBaHile (perncrpaqur) il3yLraeMoro $axropa (xonr-
qecTBo STafioHHbtx LracTilq) !43 00u.lero Kont4qecTBa

9acT!4q BCeX pa3N/epHbrx cppaKqili !4 SreKTpoHHbtx rxyMoB
u3MephrenbHorZ ct,tcreMbt nplr6opa;

cx
- cz - onpeAenrer coorHoueHile HecryqailHbrx t4

cny.rafiHbrx $arropoe, r. e. B AaHHoM cnyvae $opvanu-
syer rpe6oeaHfiq Merponoriln npr6oploro KoHTporr,
KOrAa Hecnyqar,r H ure (npu6opHure) norpeurocTt4 3Haqr-
TerbHo, a 1,5...3 pa:a,4onxHbr npeBbtularu cnyvafiHsre;

- Ilnnrnoanunnrr ,- nonyqeHHoro pe3ynbrara
aHanv3a reoperhqecKu onpeAennercfl no ra6nuquurl
3HaqeH!,rFM craHAaprHoro F il MoAepHu3l4poBaHHoro @

KpurepileB Ouuepa, Koropbte Bbtr{ilcflrrorcr no SopMy-
naM:

l4e mi - norpeuJHocTb otleHKil HaAexHocTu q.

il3MepeHilr, il pacc\]ilTbtBaercr KaK:

ni = (r -aio)ffi (5)

rqe tn - cyMMa Bcex rsvepeHri; Er - cyMMa
npilHflrbrx rpagaUht4 (npo6).

,Qocroeepuocru p lrsvepenrarl Haxogr4Tcq no ra6nilqe [2],
c ylferoM paccqilTaHHbrx Kpr/TepileB <D nnu F, h c yqeroM
qilcna creneHefi ceo6o4sr vltA v 2 paBlbtx'.

vr:lr-lnvr=X"-Ir (6)

3ua.leHuR AocroBepHocr.4 B a :m6nv4e l2],
AarcTC9 npil pa3Hbrx 3HaLteHhrx nopora AocToBepHocTt4,
OABHbIX

0,6; 0,8; 0,9; 0,95; 0,99.
3HaqeHile B< 0,6 cltilraerce HeAocraroqHbtM Ant
npubopuurx usvepeuri. 3Ha.reHile p . 0,8 qBflqercq

rpaHuvHbrM, Ho npileMfleMurv. 3HaveHue p ) 0,99
cBflFercq npileMleMbtM TonbKo nph il3MepeHilFX o6ur..rHo

Hecra6unsusrx, cilnbHo Bapila6enbHbrx no Susr,rvecxorZ
npilpoAe QaKTopoB, TaK KaK crflaxnBaercq BntAAHVe

SaxroprarsHsrx (usvepreusrx) ra clyvarZuurx $axropoe.
flnn o6nerveuilF npoBeAeHhr pacqeroB, B roM

qilc.ne il c npilMeHeHileM 3BM, BBoAFTcT nogco6Hbte
Beriilq 14 H bt:

-qacrHbreBcnoMorareflbHbreq!4cna r, =trY,
-t4xcyMMa tH,i
- o6ulee BcnoMorareflbHoe qilcflo ,, - ry!.
C yverou orr4x BcnoMorarenbHbrx eenilqilH

BblueyKa3aHHbte Ailcnepcril nerKo paccqrlTbrBaTb KaK:

cx = tHr - H" ; c" = zN;, - l,Hr ; c" = LNI - H"

Pesynurarut na6oparopHbrx vtcnanautttit npil npoMbr BKe Ha

npn6ope nOTOK-905 noAroroBfleHHbrx rpex npo6 c paHee yKa3aH-

Ll u S o pu aqu ou n uil c6o p n u x

r.=c,..X"-:' "o=1i'.. cv rr_r '.. - mt (4)

HbrM r4cKyccrBeHHbrM 3arpqsHeHileM il o6ocHoBaHHbrM asr6paHuurlr

CoOTHOueHileM UTyLlHblX roHqeHrpaqrtZ xax 1'.2:4 ilnil C pa3Htlqefi B

Knaccax Ao 4 no3Bonilml Ha'nrv cneAypulhe Merpotior!4\lecKile
xapaKrepilcrr4Kil (ra6fiilqa Ne1 ):
- npu6opnan nofpeuHocrb e =0,39 npil HaAexHocttrt tttzttepeavtl

a= 0,91t0,18;
- AocroBepHocrb r43MepeHilrZ e npegenax B = 0,6. . .0,8;
- npeBbrueHHe np!460pHbrx norpeuJHocreli HaE

A=2.32:
Bce verponoruqecKhe noKa3areril yKnaAbrBaorcq B

npeAeabr, paccqilraHHbre e $opvynax (1 ) n (2).

Tarnv o6paaov, npeAcraBneHHat MeroAr/Ka, no3Borrer B ycnoBilFx

cepnfrHoro npon3BoAcrBa 6ee nepnognvecKofi ornpaBKr npr6opoa
r,43TOTOBilTeno An9 npoBepKil, OnpeAengTb MeTponorilqecKfie napa-
Merpbl onrilKo-gleKTpoHHbtx npr6opoe xonrpong Ll4crorbr xvAKocrtA.
flonyveuusre pffynbrarbr crarhcrlrqecKor,r o6pa6orrn KoMnfleKca
(ra6n. Nol) nogrBep)+lqarcr pa3pa6oraHHyro e OCT 1 .41 .144-2006
MeroplrKy arrecraqril o6ulefo Kracca gilcrorbr xr4AKocrefi no Knaccy

Qparqru 10...25 rvxrvr c pa3MaxoM He 6onee 4 e xnaccax ocraflbHbrx
S-rn $paxqula, KaK noKa3aHo B $opvyre (3).

flpu yeerr,reunv vvcra rpapa4uit vt evcna KoHTponilpyeMbrx
pa3MepHbrx SpaKqilr/ EaHHas MeroAr/Ka Moxer Hcnonb3oBarbct
TaKXe il Ang npoBeAeHilg noBepKil npil6opoB c 3aHeceHheM norygeH-
Hbrx MerponorilLrecKilx noKa3arenefr e nacnopra nplr6opoe.

flocrouHcreou gaHHoi MeroAnKl4 sBnnercn To, qro oHa

no3Borqer nonyLr l4Tb egnroo6pasuyro r4HTepn peraLlurc pe3ynbraroB
r43tvrepeHt,tfi TaKilx croxHbtx obbeKToB KaK r3MepeHrr MenKogilcnep-
cHoro cocraBa pa6ovrx xugxocrerl.

Ta6rilqa 1. Arropuru AilcnepcfioHHofo aHanfi3a oAHo$aKropHoro Ko[4nneKca ArrF

Kon14r.rec-rBeHHbrx npil3HaKoB (vr.rcra vacruq) npx ilcKyccTBeHHoM peryrilpoBaHt,til

uryvHoi xoHqerrpallxr/ B coorHorxeuuu t<ax 1.2.4

Cnncox nxreparypbr:
P.F. TurrrupxeeB, B.M. Canoxnuxoe flpolsrrufleHHar \.l4crora h

rouxar Sunsrpaqun pa6ovttx xugrocrera nerarerbHbrx annapa-
roe. M, MaLUuHocrpoeHr4e 19BO r.

lon.!. Kex4en. Teopun crarvcrnK . M. l-occrarns4ar, 1960 r.

cnyLrat4HblMl,l

rpe6yeMbte

(7)

N9 I raPaMerF 9pa npoo c pa3fucHoil (ocqeHTpauxeu (rpalauuerj, r bbtqucn€

1 3

9rcro vacrrq N, (O 10-25uxr) d: oot f6: vu JE. 4ll. 2E: l t ld; to; -1t; t6

2 YXC|O AHanX3oB n J I
J IN, t9) 149 )3 t(tN..)=534

4 2922 1 Lg2-- 
=5550

932 tI,=29028

5 r(Nt) 7a' + 66"
+ 582 + 90'

= 27904

4a'+40'+24'
+ 332 = 5777

28' + 162

+ 3',12 + J.B2

>(t
(N,1)=30006

6 LlacTHag cpegHss M, = al! 73 37 23

061{ae cpeAHfle l\,4, ttN" 534M"=:---=rze
I 06qee BcnoMofarenbHoe

qilcno
2(2N-)'/ 5342

u 

- 

_-)aaaa
In 12

I 0afroplanbHar Ailcnepcug

toqeqtoti ouetxn

c"=rH,-H, C. = 2902R - 2176r :5265

l0 CfrycaiHar AilcrepcuF

ToqeqHoil oqeHKu

c,=r(r(N, ))-rH. cz=30006-29028=978

l1 06uaq nucneocur c.=r(r(N,')-H C" = 10006 - 2.r76.1 = 6241

12 K0HT0ofl b ToqH0cTx DacqeToB C,=C,+C C,=5265+978=624-l

flpr6opras norpeurocb e t"

rl "Y

I gza

'= ,16r*= 
o'zs

14 HaAexHocrb u3MepeHfffl onp !
cy

15265
a,o = ,!-*= oez

l5 CoorHoueHile f pff6opNori h

cryrainoi nopeunocreti,,l
lc- 15265

l- l:=2,32

16 Kpxrepffi 0xuepa, F L- ).n- >.r 5265 tZ - J
F =-1-=2L22tt6 5 - I

17 L{ucfra v1 I v2 creneHei

cBoborbr flo F

v1 =3-l=2
y2-12-3=9

l8 npI KpilTeplil F paBHoM

24 ,22 v sucnax d eneHei

ceo6onst vr=2 u vr= I Br

pt-E(F;vt;vr)-0,6

,I9
Ou[oKa B oqeHKe

ragexrocru nsueperri, m" '3 = 1r -"fr,)fr$ = u -o.gz't -1.)=\= 0033; m" 0,IB

20 MoAepHx3npoBaHHb[i

KpilTepili 0fuepa, O
r=p o =....:- = 25,45

21 npr KpilTepilr O=25,45 il

vtcnax crenenei ceo6ogst

v1=2 u v2= 9, il3 Ta6nilL{bl

fMeeM tocroBeDHocrb. B2

pr=E(Qtvr;vr)-0,8



Tuuupxeee P.l-.
Ha.ranuHilr HrlC
OAO (H|4ATI>

A.T.H.,
nposeccop

MrxeHxoe A.A.,
Ha.ranuHilr Hr4fl
OAO (Hl,4AT)

K.T.H.

Tpyuun O.14.,

ilHXeHep-
TexHoflof
OAO (HL1AT>,

acnilpaHT

ll n Q o pu at4u on n uil c6o p n u x

n9 HOpMarbHoro cpyHKqlroHLlpoBaHilfl ruApaBnilLrecKllx Lr

TonnrBHbrx cucreM flerarenbHbtx annaparoB Hail6onbuyro
onacHocTb npeAcTaBngrcT KpynHbre TBepAbre qacThr.lbt Tilna

cTpyxKr4, cKonoB u T.A., oTBeTcTBeHHbre 3a aBapilr4Hbre vnv AaX.e
KaTacTpoQ 14q ecKVe cvr y auvtrt.

B roxe epevr yAaneHile ilMeHHo KpynHbrx qacrilq AilaMerpa-
wu 6onee D >ZOO MKM B TexHororilqecKhx npoqeccax npoMbtBKrl
yKa3aHHbrx rpy6onpoeognbrx chcreM IIA ra rpy6onpoBoAoB agponop-
ToB npeAcraBrqrct Han6onsLUile rpygHocn4. 3rr Saxrur o6r'qcHslcr-
c9 KaK BepoqTHocTHbrM xapaKTepoM oTpbrBa il nocneAy|oulero BbrHoca

t43 cl4creMbt KpynHbrx qacrlr-1, TaK il TpyAHocrsNlu o6ecne.reHils
6onuulr,rx pacxoAoB xl4AKocrh Anq EocrilxeHun Typ6yfleHrHofo
pexuMa TelreHr|g, B KoTopbrx ToflbKo t4 cyu.lecTBytoT npoAonbHbre u/ rl

nonepevHure fr cocraBrnoulue cpegHei pacxogHol4 cKopocl4
w:w+ff npilLteM ilf :(0,1...0,2)w.

Paccvorprv rt,tApoAhHaMhLrecKue ycnoBLrr orpbrBa il BbrHoca

TBepAbrx qacrfiU 3arpr3HeHurZ nororov xr4AKocrl4. ,Qeuxyular cuna
norora G B AaHHoM cnyLrae qBflFercq pe3ylbraroM Heynpyroro
esauuo4eficranr ryp6yneHruoro FApa noroKa xilAKocl,4 c rBepgoli
vacrrqei. B pesynsrare raKoro Heynpyroro B3ailMoAericreilr ene-
MeHTapHaF Macca xilAKocru AM6 il3MeHilT cBoro cpeAHrcrc pacxoA-
Hyto cKopocTb c I,y Ao cKopocTt4 ABilxeHilg qacThLlbr 1,179 , T. e. LracTL4qa

ABUXeTCq C OTHOCtITeItbHOfi CKOpOCTbTO "LLs : t+' - :y,'q cO rn a C r O

3aKOHy COXpaHeH t19 KOnULTeCTBa AB!4XeH14F hMeeM :

LMp(w -w") : G67

fEe, At - BpeMg B3ailMOAeitCrBtA' qaCT!4r-lbr C SneMeHTapHOrz rrraccorT

xu.aKocTtl.

Sneveurapuyro Maccy xr4AKocrl4. B3ar MoAerzcrByrorlyro c qacril qei,
MOXHO npeACTaBhTb B Br/Ae

An4j{ : ; Dzpwar

Vtz geyx nocnegHilx ypaeHeHufi nonyqaeM cuny, c xoropori
noroK AeilcrByeJ Ha rpaHcnopl4pyeMyrc qacrilL1y

tf,_
6 : - D/owu"

4
3anlturev npoeKqilo AeicrBytoull4x Ha Llacruqy ciln Ha ocb

noroKa c yrrerov cunur <Croxa> conporilBneHilff ABilxeHun B Bilfle:
T - A1II lf
;D'p"-= - ; Drpwue-3nyDuq
er '" flt 4

rfle P, Pq - nflorHocrb xr4AKocilr 14 TBepAoti qacTilL.lbt cooTBercrBeH-
Ho, p -a6conrcrnanBF3Kocrbxl4AKocrl4.
Peu:eHue nonyqeHHoro ypaBHeHhr nph HaqanbHbtx ycnoBilflx
f:0; U.r-Wg , I e., KOfAa qacTLtqa eule He yBneqeHa nOTOKOM,

Opanxoe C i
ilHXeHep-

TexHonof c r.

(Hr4AT).

acnilpaHr

PA3PASOTKA TEXHOItOf tAtA tA OSOPyIOB AHIAF

Inf nPoMbrBKr/ A3oTr/POBAHHbTM TOnfl ilBOM
TPvsOn POBOIH brx KOM MyH r/ KAU tAn AeponOproB.

(1)

MOXHO paccMaTpil-

Barb no reopilr4 ara4. l-. flor7qnucxoro [1] KaK BpeMs peflaKcaqilh
(gocruxeure 67o/o saaueavh Synrqr,rr,r) cxopocTt4 Lracr!4r-l npu pa3roHe

14 TOOMOXEHilil.

lz4s peruenrn (1) eu4uo, Lrro B 3aBilcr4Mocl4 or 3HaqeHur4

cnafaeMbrx B noKa3arele oKcnoHeHTbt qacrnua Moxer hflil 6btrb
yBenilqeHa noToKoM, KorAa url + 0 vtntr,3aMeAnilTb cBoe ABilxeHhe
u,! - wq t4 BbtnaAaer Ha AHo KaHana.

l,4s ypaaHeHnr (1) cne4yer raKxe, qro Lracr!4qa ABilxerce
nepiloAilgecKil 14 cKaqKaMil, TaK KaK cny.lai I ) co il3-3a xaorilLtHo-
ro, Bt4xpeBoro u nynbcaquoHHoro ABuxeHufl xl4gKocrt4 B Typ6yneH-
THOM nOTOKe npaKTUqeCKL| Hepearil3yeM.
lula $usuvecxoro cMbrcna ypaBHeHur (1) rvoxHo cLrilrarb rpaHcnopl,r'
poBKy LracTilq H ilx BbrHoc t13 3oHbr oL|l/lcTKrl BeposTHocTHbrM npoqec-
coM, a noroMy caMo ABilxeHile Lracrilq cKaLrKoo6pasusrw.

Taruv o6pasoM, Lracrilqa_oAHoBpeMeHHo yqacrByer B AByx

ABrXeHil9X: CO CKOpOCTbIO tr'r: w - B OCeBOM HanpaBneHilil 1,1 CO

cKopocTbto s'y :ii -BpaAilanbHoM.

^ Torga BeporrHocl4 TpaHcnoprl4poBKl4 LracrilLl B'" u orpsraa
6orc e ryp6yneHrHoM noroKe onpeAenqtorcq KaK orHoueHilq
cooTBeTcTBytorlr4x Bo3MoxHbrx fopr43oHTalrbHoro il BepTilKarbHoro
uanpaenennrT 4BilxeHilrz 3a ux BpeMF peflaKcaqw 1 | vt, T r r. e.

_ lwr.r,f ^ lfi.rrlBp: l---:" ----' l; Bnn: | 'l
" Iw.i,.l ' [w.zr.l

rpe, W_I : Wcr - CKOpOCTb OCaXAeHil9 tlaCTill-lbl AaHHOTO pa3Mepa;

wt' : w - nonepelrHaf cocTaBrrroulafl cpegHera pacxoAHoi cKopocTr,4.

B 6onsruilHcree cnyvaiuurx npoqeccoB, Korga Her npeBarL't-
pyroulero QaKTopa, yKa3aHH bre BeporTHocTLl noEq ilHF rorce HopManb-

r-rovy sa rouy fl anraca-Taycca. Torga nonyqaeM :

_ lwt. 'rtl lwm . Dl lfr .2, t IW 1B#l
Bn : olffl : *l-,il| ; Bon : *li;l: *h,;l

rAe, U - KilHeMarilgecKaF Bfl3KocrbaB!4aronflilBa.
PacverstAarcrgnn D : 200 MKM npil ee wot :S.l|-lrvtlc creAyrc-
ul'4e BerilqilHb" 

[s ' 10-t . 200 . 10-6]
B7-e - @l ,.- l* Ol0,Zl; Brp t 0,52

[ 1r1 .t'r\]- I

llpn cxopocrur nq19s3 F : 0,5 v/c, cyverovauaqeHile
{ii:0)W gnn Bor,, l4r\ireeM:

ln?.nE.1f,.?.rn sl
t*'" "'* -* 

;;_i- l: @[0,4]; Borp:0,76 (3)oorr : *[ 
05 200.r, _ 

]
Taxrv o6paaov, coBMecrHaff eeporrHocru 6y4er paBHa:

Br : 0,52. 0,76 tv 0,4

lrr vacruq D < 50 MKM il npil npexHei cKopocril noroKa ulireeM:

Brr : 0,9; Eow : 0,8; Br : 0,9' 0,8: 0,75

Orcrcga BilAHo, qro Aaxe raKile npocrbre ilHxeHepHbre
pacverbr noKa3brBarcl qrognn rpynnsrx (D > 100 rvrxv) vaclaq Bo*u
B?p < 0,5... 0,6, rorga xaxBoo t 0,8 Enc lirefl Kilx qacrlr-I, a B ry - 0,9,
r e. !4x yAareHile oQSeKTUBHo npocrofi npoKaeKoi.

Taruv o6pasoM, aHaflilTl4rlecrni aHanng coBnaAaer c
peanbHblM, npaKTilLrecKuM onbrToM, KorAa 3aTpyAHeHo yAaneHhe

hMeHHO KpynHbrx qacTilq.

Tenepu oqeuuvr rau6onee BeponrHyrc AnuHy Al eAilHr4LrHoro

cKaqKa KpynHbrx vacruq. YvreM, .rro Hau6onee BepoflTHoe BpeMg

ocaxAeHilfl KpynHbtxHacriltlKaK toa,: uo/**, 
a BpeMc ilx BbrHoca

il cKaHKa nponopqiloHanuHo t1p : at/* rorga Hau6onee eeponrrar
An!4Ha cKagKa Al 6yger paalra:

AI:!_. DE Q)
w64

Hanpruep, ArF ycnoBufi npoMbrBKr4, yKa3aHHbrx e l2l, p,na

vacruq D : 200 rvrxna npu cKopocrr4 noroKa rv : 0,5 r,irlc rir AilaMerpe
rPY6onPoBoAa D\p: O,Zr,t, ilMeeM:

0.5Al: .0,2:2t
5' 10-2

Muuuvansras AnilHa cKaLrKa, onpeAefiseMaq B ocHoBHoM

BpeMeHil ropMoxeHilr, Aflr vacrra1 D :200 rvrr'rr

Al:w.Tz:w.pr'D'/tAt,
t.0'7 . 200. 200. 10-12

ry1c1{
18. l. . L0-s

Taxnu o6paaov, MaKcilMaflbHag AnhHa cKaqKa onpeAengerct

$opvynora(2). llonyveHHure pe3yflbrarbr no3Boflrtor onpeAenerb
BaxHerzLU il i napaMerp n poqecca oqhcTKr4 rpybon poBoAH brx cLlcreM

MeTOEOM npoKaqKr4, a ilMeHHO BpeMg npoKaqKil.

uMeerBuA: lr fl
ulr: wexpLr---l

PsD ovDz
rAe 1r - e*- 

; T2 -;8r - cooTBeTcTBeHHO



flpr paccuorpeHilh npoqecca rpaHcnopl4poBKl4 qacriltl
cneAyer yqecrb, qro raKue cKavrr 4onxnur 6utrb nponopquoHaJrbHbl
qacrore nynbcaqrfr ryp6ynerrHoro noroKa, KaK fo : w 

I n_
Tor4a sa BpeMr npoMbrB KA eucno eacruq coBepunBrx14 ii{*on .*arorc
Lrepe3 (p14Kcl4poBaHHoe ceqeHre [a] 6y4er paauo:

rv"'fi.B2.fodt
gucno vacruq Il, ocraiLuir'xcr or nepBoHaLranbHoro Lrrcna qacrilr.l
y'fo na4nrane Ln-: L - 1,, onpe4enReu xar:

iY'-lf":dlirl(l -Br)
Tar xar c pocro u dt ,avcno octaBuilxcr qacrnu vMeHbuaer-

c9, ilMeeM:
dI\IL(1 - Br) : -1{o . LI. Br' fodt

Peuran nonyveHHoe ypaBHeHile npil rpaHuqHbtx ycnoBhex, Korga

t : 0; lV: /Vo, il t: t; N : rVs nonyvaerra:

iV- / LI B.r
n: expl- ; - t. f_r (3)
rro . rp 1-Bt/'u-

hs $oprvrynsl (3) nar,t4er,,r neo6xogr,rruoe BpeMe npoMbtBKil,
Afis qero npuMeM ycnoBhe, qro B nocneAHrx npo6ax qhcfio qacrrq
D,t> 200 MKM He npeBbtul aet 2o/o ot hx qucfla B nepBbtx npo6ax. 3ro
ycnoBhe BbtnoflHcercn, ecnh noKa3areflb oKcnoHeHTbt oaeeH 5...7.
floerouy c yveroM cpeAHero 3HaqeFtug AI r,rs $opnaynsr (2) rrrleerr,r:

'*:'+(+):ru**o6(=*l

14 uQopu atqu ou n uil c6o pu u r

Pac'rerst npuDlp :0,2 u, L=100 M, cKopocl4 F = 0,5 Mlc AnA
Dq =200 MKM il paHee nail4enuofi cost'AecrHofi BepoerHocl4 rpaHc-
noprupoBKr4 Br :0,52.0,76 + 0,4 4aror:

_ 100. 5 . 1.0-1 rl. - 0,4r
f _ _'t_,___;-, 

I r 2100 c:35nnt-'t 
0,5 . 0,5 \ ,,+ r

Tor4a gnr vacrraqD : 50 MKM !t w5s : 3,1. 10-2 npil rex xe
ycfloBilgx rMeeM:

_ 100. 3,1 ' 1-0-2 r! - 0.75\to:'l -' | * l:30c:0,5.uun" 0,5. 0,5 \ 0,75 /
lule pacveroe $oprvrynur (4) eragxo, Ltro c pocroM pa3Mepa

\racruq peoKo yBenrLtnBaercl rpebyeuoe epevs npoMbtBKl4.
3ru gur.tilcneHhs no3BongrcT cAefl arb cneAytotlt4e BbtBoAbt.

lzls nparruxu t43BecrHo, qro xar6onee eQQerrraena npoMbtBKa npu
cKopocrrx noroKa nopeAKa 10-2O w/c, ror4a BepoqrHocrb orpbtBa
KpynHbrx vacruq 200 MrM 6nilsxa K 0,5. BepogTHocrb orpbtBa MeflKux
uacrrq 6nusra K eAhHl4qe yxe nph cKopocrsx 6onee 0,5 v/c, r. e.
eSSerrraHocrb npoM bt BKl4 onpeAengercs oAHoBpeMeHHbtM Bbt nofl -
HeHheM ycnoBilt orpbtBa il BbtHoca ilMeHHo KpynHbtx vacruq. Sror
BblBoA coBnaAaeT c BbtBoAaMV TeOpVU ABtA),<eHtAA qaCTUq AOHHb|X
HacocoB, uMeou1l4x B ocHoBHoM pa3Mepbt 6onee 200 MKM, il Teopill4
ABilxeHile nynbnbt B rhgporpaHcnopre [1].

l-lonyvennure Bbtule peaynbrarbt no3BonsrcT onpeAenhrb
BpeMq npoKaLrKt4 B 3aBilCt4MOCTI4 OT AflilHbt Ct4CTeMbt, Ml4HilManbHOrO

AilaMerpa rpybonpoeoga 14 pacxoAa xuAKocn4. Oguaro, ecnu
3arps3HeHilF ilMercT Aocraroquo 6onrure agre3uoHHbte ceoficrea,
torga B1p: Bon :0,1.

Teoperuuecxu AnF cilrbHo 3arpq3HeHHbtx cvonono4o6Hsrx
npogyrroe rpy6onpoBoAoB hMeeM :

/L - B"\
l--=----: | : 99
\6F./

r e. BpeMs npoMbtBKh Bo3pacrer e 60...300 pas.

Hau6onee e$Qerlaeuurru cnoco6ol oqilcrKr4 h npoMbtBKt4

TonnilBonpoBoAoe u rpy6onpoBo4Hbtx rouuyurxaquri gBnnercfl
npuMeHeHile ra3oxl44KocrHbtx noroKoB. B qactuocru nepcneKTnBHbtM
9Bn9eTCg npilMeHeHile aSOTl4pOBaHHOrO aBt4aTOnnilBa 3a cqeT BBoAa
B noroK aBilaronnuBa cxaroro ra3a - a3ora. flpr erov B 3aBucl4Mocrl4
oT Maccbr BBoAl4Moro ra3a, Bo3MoxHbt Tpil pa3nil\]Hbtx cTpyKrypHbtx
pexhMa: nysurpuroauri, cuaprguurrZ u npo6xoeulfr. ,[nn r4eneri
MaKcuManbHoro nporenenur s$$erra $norarlnu rpe6yercn venxo-

Pucyrox 1.

1 - racocuas craHqxe;

2 - arorosanpaeulux;

3 - eosgyururil Sunurp;
4 - yser o6ecneqetns nocroflHcTB

pexu[4oB BBoAa a3OTa;

5- uarouerpur;

6 - eerrnnu;

7 - cenaparop-xanfi eynoB[Ter]b:

8 - c6opnan eMKocrb;

9 - nponltursaeuure rpy6onpoeogur;

10 - rasu$llxarop c rueur6patrtror,t

rpy6ror,t;

AhcnepcHaF ny3btpbKoBaq crpyKrypa, o6ecnesuearculafl nnaByqecrb
rBep4brx aarpnaHeHufi. B sroM cnyvae o6ecner{ilBarcTcl nyqulue
ycnoBhr noxapo6esonacHocl4, a raKxe yMeHbuarcrce cKopocrl4
ocax(4eHuc rBepAbtx 'lacTilq nprMecet 3a cLter npnnunaHnfl Snora-
q1414 K HilM ra3oBbtx ny3btpbKoB.

OveHu aaxHstM qBlrqercq onpeAeneHile onruManbHbtx
ycnoBnti BBeAeHhq cxarofo a3ora B noroK aBraronflilBa B l-leflttx
obecneqeuus onruuanunor7 MenKogucnepcnori crpyrrypst v MVHI -
MaflbHoro ra3oco4epxaHiln (o6ueuuori KoHqeHrpaqilil a3ora B

xr,r4xocrr), qro o6ecnevueaer MilHrManbxure o6teuur ApeHaxa ra3a
e aruocSepy Ha Bbtxo4e il3 KoMMyHhKaqufi. Onsrrul noKa3anil, qro
Hah6onuuac cra6unusocru MenKoAucnepcrouuori crpyKTypbl
a3ol4poBaHHoro ronnilBa Aocrvraerca' npil hcnonb3oBaHuv B fa3l/.du-
Karope noBbruJeHHoi AnuHbt KanilnnepHbtx uev6patnurx SilnbrpoB c
pa3MepaMh nop MeHee 1 uxu, a a3or BBoAl4Tce npil aKycrilqecKrx
xone6anugx,{acroroil 6...8 rcl-q 3a cqer npilMeHeHilF opur/HanbHoro
crpyf Horo 143nyvarejrr.

flpyrori eaxnsri SaKrop pexilMa 3aKflpqaercn B onpeAene-
HVU AaBneHVg B noroKe, Koropoe o6ecnerlileaerct coxoaHeHhg
Mefib,raiuux pa3MepoB Ao 20 MKM ra3oBbtx ny3btpbKoB il HeAonyu.le-
HUF.tAXKoarynqq|,,!.|,i..

3ro ycnoaue onpe4engercg, ecnil Her npeBbtueHilg Kanr4fl-
nspHoro AaBfieHiln P :o/n HaA TeKyu.ll4M 3HaqeHileM MecrHoro
AaBneHilg B nOTOKe, Bbt3BaHHOe naAeHI4eM HaqaflbHOrO AaBneH4fl nO

AnhHe KoMMyHVtaqttv.3ro ycnoeue uoxHo 3anilcarb B BilAe:(4)

o- ,L'Re . w2'Y *25'_' 64 'Drp,zq= 
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peiHonbAca; q

7 - y4ensHsiri Bec ra3oxl4AKocruori cvecu,d
xHocTHofo HaT9xeHuF xt4AKOCTI4.

- ycKopeHre cujibt Beca;

- roeQ$rquerr noBep-

Pac.rersr noKa3btBarcT, Ltro B KoHqe rpy6onpoeo4toi rovrvry-
HvKaqvvt He AonxHo 6urru gaeneurr B noroKe r,,lenee 0,23...0,25 Mfla
(2.3...2.5aru).

Ha prcyure 1 gana nphHqr4n,tanbHaq cxeMa npoMbtBKt4
a30Tl4poBaHHbrM TonnrBoM.

flpn pacxo4e aBharonfihBa Q= 1000 nluuagnr o6ecnevenun
ra3ocoAepxaHt4s e 8-15% npr4 AaBneHhu 0,2...0,4 Mfla a rpy6onpo-
eogeDr"=0,2uu L=2O0ueecoaoi pacxog aaora cocrasilr 36...40 xl-.

S$Sernaexocrb yAaneHug xanenusofi xu4Kocrl4 t43 ApeHupyeMoro
rasoo6pasnoro a3ora Aocrhraer g8% (no uaccoeoi roxqenrpaqrar,r)
npil npuMeHeHilu cenapaTopa c xaoThLtHbtM pacnofioxeHueM noflbtx
ropoxux rpy6ovex.

Kaqecreo il npou3BoAl4TenbHocrb npoqecca npoMbtBKt4 B

cpaBHeHilil c npouueroi npocrbtM ryp6ynenrxurrr,t noroKoM ynyqua-
erca B 3-4 pa3a, 3aMerHo cHilxaercn norpe6nuri pacxog noroKa, a
fnaBHoe e$$errrsuocrb yAaneHuq aarprsnenui B BuAe Meranril-
qecKoi crpyxKu pa3MepaMil Ao 6 vv yeenrvraaercn e 8...1 0 pas.
Hecnoxnas nepecrpofixa 6nor-cxeusr no3Boneer Becril npoMbtBKy

rpy6onpoeogoa Dr 2 250vtwr B cHapsAHoM nepiloAt4qecKoM pexrMe
TeveHue a3ol4poBaHHoro ronnuBa, rorga e$$errur $noraqrara
npolBnnrcTcq ronbKo no rpaHilqaM rasogoli npo6rr, a noKanbHo-
BhxpeBas ryp6ynexrnocrb Ha ropqe npo6ru oraeuraaer Hau6onsutee
chnoBoe BnusHue Ha orpbtB 3arpr3HeHue. B erou cnyvae 6e3Bo3Bpar-
Hbre noreph a3ora ocraK)Tcg Ha npexHeM ypoBHe, il ynyHujaeTct
e$$errueuocrb npoMbtBKtl or Be3Ko-TeKyvnx, cwonono4o6uurx
sarpnsteHui. Taxr,rri,r o6paeoM, Haufl yrllut4M cnoco6orr,r npoMbtBKt4
eBnnercn xou6uuaqun cHapegHoro u npo6roeoro pexilMoB TeveHhg
a3oT14poBaHHofo aBilaTonr|uBa.

Cnucor rureparypbt:
1. Ttttr,tupxeee P.F., Canoxxuroe B.M. llpovuru:fleHHaq qficrora fi roHKaF

Qhfl brpaqhn pa6oqnx xh,qKocrei nerarefi bHbtx annaparoB.
2. Oununnoe C.A., Xnnnea O.H. Onsrr npouuerr h BBo,qa B oKcnltyaraqno

HoBoro yqacrKa rpaHcnoprHoro ronnhBonpoBoAa B aeponopry EoMoAeAo-
Bo. - hHOopMaqhoHHuri c6. Ns 4" 2009. KoN,lhrer aaha l-CM.

3. Clrporruu O.C., Ilnnxynoe 8.B., flyuxoe 8.n., TxMr4pKeeB P.f.: nareHr
PA 2 289 482 Cl Cnoco6 npouuaxr ronnhsHoi cl4creMbt caMonera,
KoMnneKc u annapar ragoHacbtu.leHhr Ans ero ocyt{ecrBneHhe. Ony6nrxo-
eaao:20.12.2006 6lon. Ne 35.
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h uQopu atquon n a til c6opn u x

EorAaxoe A. M.

Haltafl bH t4 K TexH hqecKoro

orgena OOO <CTAH.QT

Cronnpoe h. g.

AhpeKrop no pa3Bhl4lo

OOO (CTAH,q)

c o B P E M E H H b I E O r- H E CT OIKAE r ilfl PABfi L4 
L{ E C Kt/ E X 1/I KO CT tA

lIlfi |-PAXEAH C KO 1/ AB\A AtJtAtA

cnorb3oBaHue orHecroriKr,4x filApaBnr4qecKilx xu4rocreil Ha

ca Monerax rpax<,4aHcrofr aBnaqut ore.{ ecreeH Ftofi u aapy6ex-
uofi paspa6orru 6srno Bbr3BaHo cyulecrBoBaHr4eM xecrKux

rpe6oaanuri r noxapuofi 6egonacsocru npoeKrupyeMbtx Bo3AyrxHbtx
cyAoB, B r.e. r4x rhApocr,4creu (Af'l-25, n.25.863; FAR, part 25, section
863 r np.). B xaqecree ornecrorixux ruApaBnilqecKux xr,lgrocrefr,
npilMeHgeMbrx B rpaMaHcKof aB4a$vt , pacnpocrpaHeHhe nonyqilnI
rh4poxl4AKocll Ha ocHoBe eQnpoe Soc$opuofi Kilcnorbt, KaK

o6na4arcque uan6onsueri oruecroixocrsro cpeAh npoqhx xl4gKoc-
TerZ Ha nonhanuSaone$unoebtx, nonr,trnilKoneBbtx 14 opraHcuroKca-
HOBbtx OCHOBaX, a TaKXe MUHepanbHbtx.

Onsrr ucnonuaoBaHuq oprano$oc$arHbtx rilApaBnuqecKhx
xugrocrefr sa py6exovr HacqurbtBaer 6onee 50 ner, a nepBag
oregecrBeHHag orHecrorZraq rilApaBflhLtecKan xugxocru Hl)l(-4
6srna npuveueHa B KoHqe 1970-x ro4oe, c HaqanoM flerHbtx ncnbtra-
uuil cauonera t4n-86. B gansHefirueu, B cBs3t4 c ueo6xoguuocrurc
ynyqueHue gKcnnyaraqiloHHbrx xapaKTepilcrt4K xl4AKocreil rvna
Hl-X, 6urnr paspa6oraxur HDK-4y, HI-X-S r,r Hl-X-Sy, ucnonb3oBaB-
uilece Ha caMonerax k1n-86, L,ln-96, Vln-114,fy-204,Ty-214, a raKxe
na cauonere Au-148 na erane nerssrx ucnsrraxufi.

B npoqecce aKcnnyaraLlh14 rilApocllcreM caMoneroB c
oprano$oc$arHbrMH rhgpaBnuqecKnMil xrAKocrqMu BbtsBl4flcg
qenbri pqA He.qocrarKoB, Bnhqou{hx Ha Ha4exHocrb pa6orur r/c BC, a
raoxe He6esonacHocrb raKux xl4gKocrefi 4nn o4opossn o6cnyxrsa-
rculero rexHilvecKoro nepcoHana, Bonpocbt yrt nvgaqnt orpa6oraH-
Hot rhApoxrlAKocrr4, orHoc14Moil r2-uy xnaccy onacHocn4.

Ecnu cpaanrsarb Heroptovile ruApaBnhqecKue xu4Kocl4 c
ucnoflb3oBaBLu14Mt4cg paHee TpaAuLlt4oHHbtMt4, Ha MuHepanbHoli
ocHoBe, raKuMr4, rar AMF-10, To eAuHcrBeHHbtM h peuJaoull4M

npeilMyqecrBoM orr4x xugxocrei HaA MilHepanbHbtMu rBflqercq
TonbKo hx cyulecrBeHHo MeHbuaq BocnflaMeHseMocrs. HerarilaFlsre
acneKTbr oKcnnyaraquh oruecroilrrx xrAxocreri uoryr 6urru cenaa-
Hbr, npex(Ae Bcero, c o6paeoeaHuev ornoxenufi pasnrvnofi npilpoAbl
B y3nax il arperarax r/c BC, e r.q. rBepAbtx ornoxesurl Ha ropqeBbtx
ynnorHeHuex rHApoHacocoB, onacHbtx pa3repMerh3aLlilei ynnorHe-
Hl49 14 BO3MOXHbTM pa3pyueHheM rilApOHaCOCa, eBneHheMh eneKTpo-
ruHerh.recrofi op031414 3onorH14KoBbtx Ao3npytoul14x ycrpoficrB
pyneBbrx nphBoAoB cl4cTeMbt ynpaBneHhe caMoneToM.

O4narco, Ao Hacrosulero BpeMeHu, pa3flhrlHbte hccnegoBa-
Hhq e o6nacril eogNloxHoi 3aMeHbt oprar.ro$ocSarHbtx rr4ApaBnhqec-
Kl4x xr4AKocrefi xaxuuu-nubo HefoptoLliMt4 xl44KocreMt4 xa 4pyrora
ocHoBe He npuBenil K npeAnoxeHilrc KaqecrBeHHot anbrepHarhBbt,
o6nagaou4efi nyqunMil oKcnnyaraquoHHbtM14 xapaKTephcr[KaMu nph
coxpaHeHhu BbtcoK14x orHecrofi Kt4x ceoilcra.

Tanxe, coapeueHHaF KoHqenqilq (efleKTpl4qecKoro caMone-
Ta), npegnonaratou.lag BbtrecHeHue chfloBoli rilApaBnil,lecKoti
nolcr4cTeMbt il 3aMeHbt ee ucnorH4TenbHbtx MexaHil3MoB 3fleK-
rponpilBoAHblM14, peafiu3yeMaA Ha aBuanaiuepe <Dreamliner>
KoMnaHuh BOEING h qacruqHo Ha caMoflere Ty-204CM paspa6orrra
OAO <TynoneB), no MHeHilto pFAa cnellilaflr,lcroB, He rBnqerce
6eccnopnofi Hu c roqKil 3peHul BecoBblx nperMyqecre, nu c noouquri
noBbruJeHilg HaAexHoclt pa6orst raKr4x MexaHil3t'loe r ysnoe. fiaxe
npu ycnoBhr4 peafiil3aqilil Ha npaKrrKe onepaq!4fr, cBs3aHHbtx c
esrnycrou-y6oprora onopturx ycrporicre, esnerno-nocagovnorZ
MexaHilSaqr4h caMofleTa h TopMoxeHileM Konec c noMotl]bK) 3fleK-
rponpilBoAoB, ux 6srcrpo4eilcrBr4e HeAocraroqHo Anfl ynpaBneHilfl
pyneBbrMr4 noBepxHocreMu fl A. flpegnaraeMbte Begyu.lt4M[ pa3pa-
6or.rhxaN414 BapuaHrbt nepcneKTuBHbtx arperaroB cl4creM ynpaBneHilt
BCe Xe npeAycMaTpilBapT ucnoflb3oBaHue KoMnaKTHbtx ruApaBnil-
qecKilx KoHTypoB B pyneBbtx npuBoAax.

Taruu o6pasovr, opraxo$oc$arxsre orxecroriKile rugpaBnu-
qecKile xhAKocru 6ygyt ucnolrb3oBarbcs B ruApoct4creMax Bo3Ayul-

Hblx cyAoB eqe AnurenbHoe BpeMq.

Srcnnyaraqur ashaqiloFrFrofi TexHilKr4 ua poccuilcrori
HeroppLrei rilApaBnilqecKori xl4AKocfl4 BbrnBHna pFA ynoMgHyrbrx

autrue npo6neu rexHilqecKoro xapaKTepa, nphBogqulux K cHnxeHilrc
HaAexHocrr e pa6ore aBuarexHuKr,4 il HanptMyto Bnilnrcr4hx Ha

6esonacxocrs nonera. OcrioeHsre HapeKaHilF cBoAilnhcb K HeAonyc-
Tl4MoMy cHuxeHuto KaqecrBa pabovefi xr4rocrr B npoqecce oKcnflya-
raqvvt tA BbrBoAy t43 crpo9, no orori npilvilHe, arperaroB cr4creMbl
ynpaBneHilg caMoneToM, rilApaBnilqecK[x HacocoB v Epytvx
ycrpoilcrB.

HeogHorparuure o6pauleHile ae!4arovnaHufi PO, ercnnyaru-
pytou.14x BC Ha ore.recreeHHofi xuAKocrr4 B aApec paspa6orvrroe
aeuaqnouuori rexHuKr4 t,r KoMnneKTyroulnxuzgenuil, a raKxe e Vnpae-
neHhe Ha43opa sa nflF TBC OCHCT il orpacneBbre uHcrl4ryrbl
npoMbluneHHocril, rpaxqaHcxoit aeva4nu, BbrBenh o6cp64euue
ororo Bonpoca Ha MexorpacfleBofi ypoBeHb.

flo rrorav coBeulaHufl, cocrolBueroca e 2002 rogy a

areHTcrBe <<PocaeuaKocMoc)) c yLtacrileM npeAcraBilTeneti npouutt-u-
neHHocn4, opraHoB l-A,6urno npuHnro PeueHne no eonpocy: <f1o4-

AepxaHue HagexHocl,4 r pa6orocnoco6uocnr rra4pocr/creM Bo3Ayrx=

Hbrx cyAoB c paboverZ xilExocrsrc HDK-Sy>. f'I.7. Peuenns npegnucbt-
Banocb (...pa3pa6omamb ueo6xoduuttil KoMnneKc opeaHusaLluoH-
Ho-mexHuqecKux Meponpuflmud no npuueHeHun Ha eosdywnatx
cydax sapy6exuux aH anoeoe pa6o'teil xudxocmu H IIK-Sy... >.

flpyruuu nyHKraMu yKa3aHHoro Peuenus npegycMarpuBa-
nocb peaflu3aqhq uaroB, HanpaBneHHbrx Ha noBbrureHre KaLrecTBa

xr4AKocn4 Hl-)K-sy t,t3 Koropbrx, K coxaneHup, npaKTilqecKh Hl4 oAr4H

He BbrnonHeH Ao ceroAHfluHero AHg.
Vqututaag 3HaLthrenbHbte nepepblBbt B npoh3BoAcrBe

poccrilcrofi rhApoxr4gKocrl4, ee 6onee BbrcoKyro qeHy u Mafloe
KonhqecrBo coBpeMeHHbrx BC oreqecreeHHori pa3pa6orKu, rAe oHa
Moxer npilMeHArbcl, a rarlKe h3MeHhBrxyrocn crpyKTypy napxa BC
poccurlcrrx aeilaroiAnaHhri c npeBaflupoBanneu AT oapy6exuoro
npoil3BogcrBa, norpe6neuue HDK-5y npaKTilgecKu npexparrnocu. B

Hacroqulee BpeMq Bce Be4yulile paspa6orvuru poccuricroil AT

Aonycrl4n14 K hcnorb3oBanun sapy6exHbre aHaflorr4 xr4AKocrr4

Hl-X-Sy- Kax npaeuno, oKcnnyaraq!4r aeuaquoHuoi rexHHKl4 B

aBr4aKoMnaHutx, obnagaoqux cMeuaHHbrM napKoM, cocrogull4M t43

coBpeMeHHbrx poccuficrux u sapy6exnutx BC, npoeo4nrcs c ilcnoflb-
3oBaHileM ruApaBnr4qecKuxxugxocreri $rpu ExxonMobil r Solutia. B

KaqecTBe nphMepa MoxHo npilBecTh ilcnonb3oBaHhe rhApaBflilqec-
rofi xugrocru Exxon HyJet lV-Ant," r" BceM napKe BC OAO
<Aepo$nor-PAfl>, exnnvarcu4e[l e ce6s 75 BC aapy6exHoro npon3-
BoncrBa r 6-rh ore.recrBeHHbrx 71n-96-300. B roe6oeaFrugx Fra

nocraBKy caMoneroe Sukhoi Super Jet aauaKoMnaHils rapKe BKJloq14-

na yKa3aHHyro xr4AKocrb. hcnonsgoeaHue eAnnofi xn4rocru no3Bonq-
eT aBilaKoMnaH149M OnTUMl43l4pOBaTb 3aTpaTbt Ha TeXHilqeCKOe

o6cnyxueauue BC.

Png ocrpurx BonpocoB, cBs3aHHbrx c o6paaoeaHueM TBepEbrx

r reneo6pasuurx ornoxexufi, 6ucrpuu pocroM KilcnorHocrr4 il
Koppo3l4oHHoti aKTilBHocrbto, a raKxe c qBfleHrsMil ofleKTpoKuHerH-
,recKoi gpo3xr4, xapaKTepHbrx Anfl xu4Kocrefi pauuux noroneuufi,
oKoHqarenbHo 6utn peuleH xilAKocrflMr,4 4-ro noroneurs, TaKilMh KaK

Exxon HyJet lV-Aplus n Skydrol LD-4.
Oveeu4no, vro gansuefiuee pa3Burile AT npe4rnenner 6onee
sstcorue rpe6oBaHVr.u r oruecrorixuw rugpaBnnLtecKilM xr4AKocrnM c
ToqKil 3peHile noBbrueH!4e pecypca rx pa6orur, coxpaHeHils Ha

BbrcoKoM ypoBHe pa6orocnoco6Hocril arperaroB rilApoo4creM il
cucreM ynpaBneHilq flA, cHilxeHils, TeM caMbrM, 3arpar Ha oKcnflya-
rauurc BC.

Cos4anre orsecrorlxux ruApaBnhqecKux xn4xocrefr HoBoro,

5-ro noxonerlre nogBoflilno yBenur{hrb pa6ovre reMneparypbt ,l
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EaBneHhF B rrApocl4creMax HoBbtx il nepcneKrhBHurx obpasqoe AT.
flogurcile Harpy3Kl4, crano Bo3MoxHHM npilMeHeru 6onee KoMnaK-
THbre r MoulHbte rh4poMexaHil3Mbt, cHuxas o6qrfi eec y3noB il
arperaroB fr4Apocr4creMbt BC 4nr noBbtueHilq BecoBoli orAavil,
Bepyu{ero, B t4Tore, x pocry e$$exrilBHocrLt nepeBo3oK.

B nacronqee BpeMq KoMnaHre Mil, npoh3BoAeu_ll,1Mri n4gpaB-
nilqecKue xilAKocTr HoBoro noKofleHilg, npeAnarapTcg xl4EKocTl4
Exxon HyJetVn Skydrol 5.
Ynournyrure pa6oque xilAKocrl4 npouJnu BcecropoHHue creHgoBbte
I4cnbtraHils B KoMnaHilflx AIRBUS r,r BOEING B coorBercrBrll4 c
co6crseHHurrv[4 MeroAuKaMh, il3noxeHHbtMt4 a cneqr$uraqrnx
NSA 307110 (AIRBUS) u BMS 3.11 (BOEING). Tarxe saaepuena rx
npoBepKa B ycfl oBuex fl erHoi oKcnnyaraqilu.

B SIL 29-090 (Service Information Letter) xorr,rnaHrag AIRBUS
yKa3ana, Lrro cneAyeT orAaBaTb npegnoqTeHile filApaBnultecKoli
xrrAKocl4 Exxon HyJet V Ang ilcnonb3oBaHuA Ha HoeefiuerM caMofle-
re A380. B 4oxyueure orMeqeHo, qro cauonerur 4380 nocraansorcs,
3anpaBneHHbre ruApoxl4AKocrbro HyJet V, xoropan aBTopl,t3oBaHa

4nn paborur c noBbtueHHbtMu Ao 5000 psi 4aeneturuil il yBenhveH-
HbrM cpoKoM cnyx6ur. HecMorpn ua $oprvranunoe pa3peuleHile
npoAonxeHilg pa6oTbt ua xu4rocrnx lV runa, rovnashq peKoMeHAyeT
orgaBarb npeAnoqreHile xugKocl4 runa V lnq Bcex ocranbHbtx
nporpauuAlRBUS.

Kounauus BOEING Bbtnycl/fla aHalroruLtHoe Cnyxe6Hoe
nilcbMo, Kacarculeecn np!4MeHeHhl xuAKocrl4 Exxon HyJet V u
pacnpocrpaHreMoe Ha nuuefiry caMoneroB Boeing 707, 727,737,
747, 757, 767,777. Oruevaercn, qro rhApaBnilLtecKae xu4Kocrb
o6na4aer ynyvuennofi TepMooKt4cnhrensuofi cra6unsuocrsro,
AeMoHcrpilpyer BbtcoKyro 3au.lnry or qBfi eHill,, grreKTpoKilHeruqecKofi

opo3rrr npu noBbruleHHbtx Ao 275"F reMneparypax il coBMecrhMa co
BceMil KoMMepqecKilMr4 rrrApaBrt4qecKrMil xl44KocrqMr runa lV h V e
np6ou cooruoutexrn. Exxon HyJet V ranxe o6na4aer rarofi xe
Hu3Kofr nnorHocrurc, sau4rroil or Koppo3nl4 r c6anatcnpoeaHHbtMl4
B93KOCTHO-reMnepaTypHbtMt4 xapaKTepilcTt4KaMu, L|TO t4 f4qpaBnv-
qecKaq x!4AKocrs Exxon HlJet l!-4ntus.

Cornacso QPL BMS 3-11N {Qualified Product List of Boeino
Material Specification 3-11 N) or lOlOgl2OOT Heroprcqile rilApaenr4vesl
Kile xilAKOCTI4 OTHOCgTCT K CneAyrcU.l14M Tilfl aM h Kfl aCCaM:
Trn 4, Knaccl: HyJet l!-4nt,"

SkydrolLD-4
Tvn4,Rnacc2'. Skydrol 5008-4 (no NSA 307110 Appendix

El - Qualified Manufacturers and Products -
He ilcnonb3oBarb Ha nuHuFX npouaao4craaAirbus r,t

3anperilTb An9 HoBbtx nporpaMM).
Cnegyrculee noKoIleHile:
Tun 5, CoprA: HyJetV
Tiln 5, Copr B: HyJet lV-Aprus

Skydrol 5
Skydrol PE-5 (eran srcnnyaraqiloHHbtx racnurranrari)

Skydrol LD-4
Tun 5, CoprC: Skydrol LD-4

B cooreecreuu c BMS 3-11N, xHEKocl4 xnaccuQrqupyrcrcn
$r,rpvori BOEING no cneAyrcqhM KprrepilflM:
-tun4,xnacc1- xh4Kocrl,4 uugxofi nnoruocrt4, yAenbHsrri eec

0,970-1.020
xnacc2- xilAKocrl4 eurcorofi nnorHocrn, y4enuuurri aec

1 .021-1 .066
-rnn5,coprA- xr4AKocl4, hcnbtraHHbte nph noBbtuteHHbtx reMne-

parypax (ot 275"F) Ha HacocHoM creHAe il Ha
conporilBneHue gJteKTpoKhHerh.lecKoi 3po314h.

coprB- xhAKocrl,4, rcnbtraHHbte nph reMneparypax Hhxe
27 5" F ua nacocHoM creHAe
il Ha conport4BneHhe elreKTpoKuHeril,{ecKoli epo314t4.

Tecr npoBoAlrcl B npegenax 4eicraynqux
TeMneparypHrrx rpe6oeauui x xngrocrnvr
4-rotnna,

coprC- xuAKocrl4, ucnbtraHHbte np!4 reMneparypax oKono
250'F ua HacocHoM creH,qe r Ha conporhBneHile
oneKrpoKilHerilgecxoli op03t4t4 npu pa6oueu
aaeneuru 5000 osi.

OcHoea Heroprcqilx rilApaBnfiqecKux xu4rocrefi npeAcraBnqrcT
co6otZ cnaecu anrr,ln- u aprne$rapoe Soc$opHofi rucnorur, o6ecneqil-
Baloull4x onTilManbHbte Bq3KocTHo-TeMnepaTypHbte xapaKTeprcTilKr4
h Heroprcque ceofrcrea coorBercrBeHHo. Toaapuyro xugKocrb
nonyqarcT nyreM EobaBneHile KoMnfleKca nprcaAoK, BbtnonHflrculux
3a!aqh:
- KOHTpOnfl B93KOCTI4

- norflouleHu9(cilflbHbtx))Kl4cjloT
- 3aqilTbt oT Koppo3t4l4

- npengTcTBoBaHil9 OKilCnUTenbHbtM npOqeCCaM
- npol4BoAericreun o6paeoBaHilto neHbl

- c6poca HarannuBarcqerocq oneKTponoreHqrana (4nn saqurur or
npoqeccoB afi eKrpoKilHerilvecrofi eposur).

Knto.leeurM eBreercn npaaunuusri noA6op npucaAoK,
nepBooqepegHo Bll4nrolt1r4x Ha pecypc pa6orur xl44Kocn4 t4 orBevato-
qhx 3a HopManbHoe cpyHKqr4oHt4poBaHhe y3JloB 14 arperaToB fl4Apo-
chcreMbr. flpesanrapyrcquM npoqeccoM, Bnt4erou.ll4M Ha AerpaAaqhrc
xr4gKocl4 B npoqecce ee pa6orur B rhApocl4creMe eBnqercn
eudponua, esr3ursaeNtuli HanrLtheM Bnaril B rrgpoxl4AKocrt4 1,4 TeMne-
parypbr, cnoco6creynqei ycropennrc eroro npoqecca. B oprano$oc-
cparHbrx xnAKocrgx npeAbtAytIr4x noronenri yxe 6urnr peueHbl
Bonpocbt nhpoflt4Tt4LrecKoro pa3noxeHufl ocHoBbt xnAKoctr u o6ecne-
qeHa ee 3aulrlTa oT oKrcfleHr,r9.

Ocrpora Bonpoca rvqponuga cBr3aHa, B nepByto oqepeAb c
BbrcoKoi fhrpocKonilqHocrso s$rpoe SocSopuori Kilcfiorbt 14

HaKonfleHueM Bnaril B rilApoxl4AKocl4" Oco6euuo ero aKTyaflbHo Ang
caMofieToB, gKcnnyaTupyroull4xcg B pefiloHax c qacTbtMil 14 3Haqil-
renbHbrMl,r nepenaAaMil TeMneparyp, BbtcoKotz BnaxHocrbto u
ilHreHcuBHbrMu ocaAKaMu, a raKxe co cxeMaMil HaAAyBa rngpo6aroe
Bo3gyxoM, o16rpaeuurw or KoMnpeccopoB MapuJeBbtx ABrrareneri.

B qacrHocril, e Maintenance Manual cauoneraBoeingT4T
noAqepKilBaeTc9 onacHocTb noBbtueHHoro coAepxaHhg BoAbt B

xl4AKOCTr4 14 yKa3aHO CneAy|ou{ee: (... h3fliluHee KonuLtecTBo BoAbt B

rhApaBnugecKori cucreue ry6uren;xo Ann Hee t4 Moxer BH3Barb
cHilxeHile KalrecrBa rilApaBnuqecKoli xl4AKocl4, t(oppo3hto y3noB h
arperaroB, Hapyull4Tb pa6ory ecefi cilcreMbt. Pa6o,las xilAKocrb
Moxer noffroulatt or 2 4o 3% eogur. SrcnnyaraquoHHoe orpaHilqe-
Hue e 0,8% rapaHrrpyer repuocra6unsHocrb n4Apoxu1Kocrv u
npe4orBpauleHue o6pasoeanilr KhcnorHbtx coeguueuuil. Tsxenrre
Koppo3r4oHHbre noBpex(AeHr4q I cpopMhpoBaHhe ornoxeHht Moryr
6urru eurgeaHst HaflilvileM cso6o4nori Bo4bt, r.e. nph coAepxaHurl
BOAbr B XrlAKOCrr 6Onee 3olo, ecneEcreue qero MoxeT 6ulru eutseaFta
Bgnae peaKqilg Ha ynpaBflqrculile curHanbr h HepaBHoMepHoe ilnh
HeynpaBJrfl eMoe ABuxeHue ynpaBfl stou.lt4x noBepxHocrei caMonera.

lnn eoccrauoBneHun pa6orocnoco6Hocrl4 cl4creMbr, co4epxar4ei
u3nhuHee KonhLrecrBo BoAbt, Moxer nota4o6nrscr npoMurexa eceli
cucTeMbt u 3aMeHa Bcex KoMnoHeHToB, noABepruuxc9 Koppo3l414...>.

K srovy voxno go6aeurb, qro ceo6o4Han BoEa Moxer Bbt3Barb
noBpeXAeHhe HacocoB r,r o6vepaauue BHyrpeHHilx y3fioB rilApaBfiu-
qecKux afperaToB npil onpeAeneHHbtx ycnoBnflx sKcnnyaTaqhu.

Har6onee cKnoHHbt K rilApofit4rt4qecKoMy pa3noxeHuo apun-
u apnnlan*vtnSocSaru no cpaBHeHilrc c anrran$oc$arauu. Teu ne
MeHee, npu noBbtuleHnil reMnepaTypbt, B AonoJrHeHhe K rilAponil3y
3anycKaoTcg MexaHh3Mbt n!4pofl l,tTl4qecKoro pa3noxeHilg u oKHcnu-
TenbHbre npoqeccbr, KoropbtM cnoco6creyer raKxe Karafl urilqecKoe
AeicrBile nphcyrcrBytou.lt4x B rilApocl4creMe xefle3a v MeAt . Bo ecex
cnyLragx BpeAHbrM no6o,{Ftuttv npoAyKToM gBngrcTcfl npo!43BoAHbre

coeAilHeHilr $oc$opnoil Kucnorbt. floseneHurc cunbHbtx Kncflor
npenrrcrByfor gnoKchAHbte nphcaAKil, HetTpafl il3ytou.lve orv coequ-
ueHrr socsopuofr rrcnorsr. B ocHoeFtorvt, pecypc xt4AKocTil onpeAe-
nfleTcr ypoBHeM (pacxoAa) aHTiloKilcfll4TenbHbtx npucaAoK B

npoqecce oKcnnyaraquh. lzlx nparruvecKil noflHaq eurpa6orra
npnBoAl4T K TOMy, L|TO HaLtilHaeT peSKO pacTh KilCflOTHOe qilCno.

O4uaro, coAepxaHue raKilx npilcaAoK orpaHilqilBanr, raK KaK oHl4

arpeccuBHo Bo3AetZcrByror Ha ynrorHilTenbHbte MarephanE/ v
cHilxarcr nopor BocnnaMeHfl eMocrrl ru4paBfl l,4qecKoi xr,rgxocrr. f1o
erorZ npuuune xuAKocrl4 lV u V runa copepxar o4l4HaKoBoe Konhqec-
TBO SnOKCilAHbtX nphCaAOK.

B ycnoarrx peanunoi oKcnnyaraquil npoilcxogsr npoqeccbt:
a) xenpepureuoro nofnot4eHle Bnarv h3 oKpyxaouleri cpegur u
HaKonJreHhfl ee B xh4Kocrh; 6) nepilo4hqecKae nognurKa, npil
Ao3anpaBKax, HoBoi xl,4AKocrbto, B Koropori co4epxarcR Eocraroq-
Hbre KoHqeHrpaqrn <uecpa6oraHHbtx) npilcaAoK-nornorrrenerZ 4nn
nefirpanusaqnu o6pasyrrcr4raxcr B peeynbrare rh4poru3a Kucnor.
OaKrilLrecKu, cBexafl ruApaBnuqecKas xhAKocrb coAepxhr npilcaA-
Kh, n03Bofisror!re ueirpann:oBarb npopyKTbt n4Aponil3a np!4 coAep-
xaHilu oKono 0,4% so4ur t4 xt4AKocrb npu groM o6nagaer eqe 4ocra-
roLrHo BbrcoKoil cnoco6uocrun nporueogerZcrBoBarb o6pasoaauurc
rrcnor. O4Haro npn HenpepbtBHoM npoqecce nornouleH!4A Bnarv
HepeAKI4 Cnyqa|,/., KOrAa ypOBHl4 BOAbt npeBbtruapT Bo3MoxHocTl4
TaKilx npuca4oK, npeAorBpaulaou.qr,tx obpasoBaHile Khcnor" Hanpu-
uep, 6onuurucrBo npou3Bo4t4renefr cavoneroB AonycKarcT oKcnnya-
raq!4rc Ao ypoBHei coAepxaHilF BoAbt B ruApoxl4AKocril Bnnorb Ao
0,8%. 3ro ocHoBaHo Ha oxilAaHut4, qro BbtcoKue ypoexu cunsuorl
KilcnorHocrlr He Bo3Ht4KHyr Ao oqepeAHoro or6opa npo6ur xrAKocn4
BCfleACTBUe UOpt'lanSUO' nOAn!4TKr1 CeeXefi XUAKOCTbTO 14, KaK

npaBilno, vanoi cxopocrv ilAI;ponvsa npil yMepeHHbrx reMnepary-
pax, TilnuqHbrxAng filApaBnl4qecKhx chcTeM.

O4xaro, on peAenq pult4 r'ir cpor pa6orut xugKocl4 I Bnqercq
pocr KucnorHoro qrcfla, rK- ero noBbLJeHre cnoco6ctgyer pa3Burl4ro

Koppo314oHHbrx noapex<,4euui oneMeHToB u arperaroB rr4Apoct4creMbt,
o6pasoaanuo rBepAbtx r reneo6pasnstx opraHilqecKilx ornoxetnfi ,

Hapyuarcqr4x HopManbHylo pa6ory rrgpaenr.tecxoli crcrevsr- Kar



npaBilno, 3apyoexHbre npoil3BoAuTenv aB|,i.auvoqHou TexHttKl4,

peKoMeHAytoT 3aMeHy xr4AKocl4 npr AocruxeHilil KilcnoTHoro Llhcna

1,5 rr,rrKOH/r. Poccufrcxue il HeKoropbre sapy6exrste paspa6orvrxut
peKoMeHgytor crtnrarb npegenbHbrM 3HalreHileM xltcnornocru 0,5
UrKOH/r. Cqr4raercq, qro cepbe3Hbre noBpexEeHhg HaqilHaprcg c
ypoBHfl KhcnorHbrx qilcen e 5 rurKOH/r, nphLreM, creneHb noBpe4e-
HV'' 3aBACVr OT Ben!41|l4Hbr KUCnOTHOTO qilCna, npoAonxilTenbHocTh h

reM neparypbr Bo3AeicrB14F.

Krcnornocru, 3aMepeHHag B xl4AKocrt4 h3 ruApocl4creNilbl

caMonera geo6sgatenuuo FBflqercq (cr1flbHof> KucnorHocrbto,
eutssaHHofi pa3noxeHueM e$npoe $ocSopltott Kilcnorbt, Koropaq

Moxer qBl.4Tbcg ocHoeHot npnvnuoti noBpeMeHhF eneMeHToB

rrApaBnilLrecKofr cncrevsr caMonera. B xuArocru raKxe coAepxarct
cna6ure K!4cnorbr (nanpr,rrvrep, rap6oHoeute), o6pasyrculrecr ecne-

AcrBue pa3noxeHilg npilcaAoK B xl4AKocrh. OaKTuLlecKrl KtlcJlor-

HOCTb, l43MepeHHa9 B rUApaBnilLleCKtlX CilCTeMaX CaMOflerOB C

KrcnorHbrMr4 qilcnaMh Hr,rxe 1,5 rrrrKOH/r tBflFercfl cneAcrBueM
cogepxaHufl rnaeuurvr o6paaov cna6utx xt,tcnor, Koropbte nocreneHHo
HaKanflilBarcrcs u He HetTpanil3yrorcg gnoKcr4AHbrMil npilcaAKaMil.
flpnunro cvuraru, ,lro cna6ure Kilcnorbr onacHocrt4 He npe4craBntlor.
Oura o6paayrorcr oAHoBpeMeHHo c cr4JrbHbtMu xucnoravn. Ecnr
<ct4flbHbre) Kilcnorbt uetirpanusyrcrcn npilcaAKaMr, ro cna6ute
KLrcnorbr cKnoHHbt K HaKannuBaHilrc. K MoMeHTy AocruxeHr'tq BertilLl4-

Hbt Kl4cnorHoro ..ttlcna 1,5 rurKOH/t, Aaxe ecnil era KucnorHocrb He
gBnqeTcq CfieACTBheM COAepXaHh9 npeilMyqecTBeHHo Cl,lflbHblx

KilCnOT' XUAKOCTb yxe (Co3pena) Ang BHe3anHOrO noBblueHhq
c!4nbHoi KilcnorHocl.4, 14, cneAoBarenbHo, Hacryniln cpoK 3aMeHbl

x14AKOCTLr.

B uaqane 90-x ro4oe OAO <hn> r OAO <TynoneB) npoBogl4-

nr pa6orur no ceprn$rxaqilt4 caMoneroe 71n-96T n fy-204-120 sa

py6exorv, Ha coorBercrBr,re FAR-25. lnn ygoenereoper.run rpe6oea-
Hrnu ceprn$nKaqiloHHoro 6ashca FAR-25 e cat\tonerax AoflxHbl
6urnu 6urru npilMeHeHbr ceprn$uqr,rpoeaHHbte no craH,qapry SAE AS

1241 orueqoittKhe rrApaBnilqecKue xilAKocrn rvna lV rarre xax

HyJet lV-A, HyJet lV-Apt'" $r,rprvur <Chevron> n Skydrol LD-4, Skydrol

5008-4 Supt'it ut < Monsanto>r.

lng onpeAeneHilq Bo3MoxHocrt4 ucnonb3oBaHilg TaKilx

xn4xocrefi B rilApoo4creMax caMoneroB poccttticrofi paspa6orru, ux

coBMecTilMocl4 c oTeqecTBeHHbr Ml4 KoHcrpyKLll4oHH bl M 14 rl ynnoTHl4-

TeflbHbrMr4 MarepilanaMil, pa6orocnoco6Hocrvt r4x cuecetl c Hl-X-Sy
l-Hl-l PO Oryn (BtlAM) npoBefl o6t-uupnoe HccfleAoBaHile yKa3aH-

usrx xugxocrefi u ux cveceri c Hl-X-Sy.
hccnegoeaultcvH B[,4AM orMeLteHo, Ltro xl,lAKocrb

HyJet lV-Aptus aHanorilqHa no cBoHM Qrsrxo-xruuvecxHv cgoicrgatul
xr4AKocrt4 H l-X-Sy il rr4gpaBnhqecKuM xr4AKocrFM Sraprr,r sr <Solutia>
(Ex-<Monsanto>), ornuvaercr or Hr4x B nyquylo cropoHy no noKa3are'
nrM rhAponhruqecroi ycroli..rhBocrh il nporHocrilqecKoMy pecypcy
pa6orbl (Texuuvecrue orlrerbr BtlAM <lzlccnegoeaunq v vcnb'traHnq

sapy6exnsrx aHanoroB xr4AKocrr4 Hl-X-5y gnn cepru$rlxaqnn
caMonera Ty-204-120 (lz1n-96M), 1996r.>). B gaxnrcqeFtill4 orMeqaer-
cfl, qro Bce nepeqhcneHHbre xh4Kocril aHafiofttLtHut no $usuro-
xilMHqecK!4 M 14 oKcnnyaraqiloHHbrM xapaKTepricrilKaM, Bo3Aef crBl4to

Ha KOHCTpyKqilOHHbre il ynnoTHhTeflbHbre MaTephanbl, 14 MoryT

nphMeHqTbcg B rhApocr4cTeMax caMoneToB HapaBHe c xilAKocTbto
HI-X-Sy, B roM qucne B cMecqx c Hei s no6oN4 coorHoueHhu.

f rgporrrnvecxar ycror,lvreocru

$
14 u Sopu at4uonu a til c6opu u x

Fngponrrrvecxar ycrofi sueocru. Keanr4Quxaqnouuutil tuero4.

BlzlAM.Onpe4enqercfl no il3MeHeHhto KucllorHoro Ltucna, KuHeMaril-
.recroil ecgrocrl4, Koppo3ilil MeEHoro o6paaqa il peaKqilu BoAHoro

cnofl nocne ucnbtraHh; xr4AKocrt4 B cMecu c eogofr (e cooruoueuuu
1:3) npr reMneparype 96'C e reqeFrilil 48.lacoe B npilcyrcrBtll4 B

xugxocru obpa3qa MeAil.

Kar eilAFio rs ra6nuqut, l4ccfleAoBaHilg noKa3anil sstcorilil
ypoBeHb ruAponuruqecKoi cra6nnsuocrt4 B xr44Kocrex HyJet lV-A u

HvJet lV-API'"'

Kuuernxa [3[,1eHeHu9 Kr4croTHoro qnma xilAKocret/ npI pecypcHblx IcnblraHIRX

Ha reMneparypHyo cra6uruuocrs npr,t renrneparype 125'C

TepuooxncnurenbHag cta6nnuxoctu. Keanr$rraquoHHblt Mero4

Bl/1AM.

Vlcntnauus npoBoEFTcF B cranbHbtx, repMerilqHo 3aKpblBato-

qilxca KoHTeiHepax c noMeuleHueM B ilcnblTyeMyrc xhAKocTb

Meranfl hqecKhx o6paeqoa. Onpegenrercr il3MeHeHile qepe3 onpeAe-

fleHHoe BpeMq ilcnbtraHili KilcnorHoro qucna xilAKocrl4, KilHeMaru-
.recrofr eqgrocril, noKa3areng Koppo3tt14 o6paaqoa MerannoB.

lzlccnegoeannR 6urnu npoee4eHbr npil reMneparypax 1 25'C u 1 50"C.

Pesynurarut recra <TepuooKl/cnilTenbHaq cra6unuuocru>

Enn xuAxocrei rHna lV no reanu$nxaquoHuotly r'irerogy BlzlAM t'roryr

6urru AocraroqHo roqHo npoKoppenilpoBaHbt c AaHHblM14, nony\leHHbl-

Mil KoMnaHrefi ExxonMobil npn auanorhqHoM t4ccneAoBaHhrl

co6creeHFrsrvr xaanr$nraquoHHbtM MeroAoM. (lzlcnstrauue npoeo-

Ahrcg B repMeTuLtHo 3ana9HHbtx aMnynax, c noMeuleHheM cranbHblx H

MeAHbrx o6pasqoe B xilAKocrb tt go6aeneHneu 0,5% eoAut. floaaep-
xr4Baerce reMneparypa 1 25'C.):

Cpox cnyx6ut xltgKocrl4 MoxHo cLtilTarb oAHl4M 1,43 ocHoBHblx

SKcnnyaraqhoHHbrx Kpr,1repileB, HanpFMyto Bnileoull4x Ha 3arpaTbl

npu o6cnyxueaHru rvqpocvcrevut BC. Oguaro, yvl4TbtBag, qro or
Hagexnoi pa6orsr fu4poarperaroB 14 pyneBbtx nphBoAoB cucreMbl
ynpaBneH!4q caMoneroM HenocpeAcrBeHHo 3aBilcl4T 6egonacuocru

noflera, crol4Mocrb o6opy4oaanun BblcoKa, 6onsuoe 3HaLteHile

uueer pabora npilcaAoK no 3auluTe arperaroB il npilBoAoB or sneK-

rpoKilHer!4qecKot op03r,il4 Ao314pytottl14x KpoMoK ynpaBn9rculhx

3OnOTHI4KOB, OT KOppO3r4OHHbrX nOBpeXAeHhil, CBfl3aHHblX C HaflilLlt4-

eM B Xr4AKOCrl4 paCreOpeuuoil aoAst u <cna6ulx) Ktlcnor, or o6paso-

BaHilF TBepAbrx ornoxeHili Ha ropqeBbtx ynrlorHeHhnx fl4ApaBfltlLlec-

KUX HaCOCOB, a raKxe OT CHUXeHU9 l43HOCa.

Bonpoc gpo3l4oHHbtx noBpe4eHilt Ao3l4pytoull,tx KpoMoK

pacnpeAefl ilTenbHbrx y3noB rhApoMexaHil3MoB 14 pyneBblx nphBoAoB

ynpaBneHuq ocrpo nposBnsn ce6n Bnnorb Ao rouqa 70-x ro4oe.

BcneAcreIe opo314oHH btx noapexgeuri pocnu yreLl Kl4 rHEpoxl4AKoc-

Tu B pyneBbrx nphBogax, cHhxanocb ux 6stcrpogeilcrBile, orMeLla-

nilcb noBpeXqeHI4F rilApoHacocoe. OcHoeut ecex 6eg hcKnolleHile

oprauo$oc$arHbrx xr4AKocrei MoryT Bbt3btBarb sneKTpoKilHeruLlec-

Kyro opo3t4ro. f-lpravr,rHofr etoro ue6naronprlgTHoro flBneHttr. cltl4Taercg

BbrcoKat nonnpHocrb e$ilpoB $oc$opHott Kilcnorbt. B yrasauHstti

nepuoA noFBtlfl14cb nepBbte eQ$exrraeHue npilcaAKil, cnoco6creyn-
ulue cHhxeHhrc oneKTpoKhHerilqecKotZ opo3ilr4. B nepeyrc oLlepepb,

oHil noBbil.lanil SneKTponpoBoAHocrb, no3Bonflfl fioKanbHo c6pacst-
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l4guererue rucnornoTo
qucna,urKOH/1 r +1,07 +1,86 +0,05 +0,08

Pearqun aogrroro cnor KUCnaA KilCItAfl KilC'IA9 HeilTpan He14Tpan.

Kopposrr uepu M-1,

ur/cu2 -1,06 -3,1 9 -'1,89 _o6 -0,02

l/l3MeHeHile Bs3KocT14

npil+50"C,MM2/c +0,27 +1,12 +1,68 -0.33 -0,48
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Barb ofl eKTpr4LrecKrl t noreH qilar, HaKanr il Baev ur i xlr4xocrlun npvl
6onsruux cKopocrtx reLteHilc. Ognaro, ecnu xilEKocrb He hMefla
HaAexHbrx nphcaEoK, npenflTcTBytotl]rlx o6pa3oBaHl/|rc noBepxHoc-
THblx oTfoxeH[tt, cny)t<tABuvtx Al4SteKTpl KaMn B orr,4x ycnoBilFx, To
oQSeKTilBHocrb pa6orbr aHTuop03t4oHHbtx KoMnoHeHToB cHl,1xafl acb.

Cnoco6Hocru roBapHofi xilAKocrrl npenrrcrBoBarb qBneHurc

opo3l4il pa3pa6or,lilxl4 aBnarexHvtKvt onpeAennrcT noryHarypHbtMLj
ilcnbrTaHhrM14 Ha cneqharbHbtx rilApaBn!4qecKilx cTeHAax c ,1cnoflb-
30BaHr,leM 3TairoHHoro f!4ApopacnpeEeflrrenbHoro ycrpoicrBa
(cepsornanaua). Pocr pacxoga xnAKocrl4 npil craHAaprHbtx nepe-
KnaAKax 3onoTH14KOBOrO pacnpeAenhTenq tA Haf|v9ve yTeqeK npil ero
3aKpbrToM nofloxeHuil cBilAeTerbcTByeT o nocBneHilrl 3po3rloHHbtx
noape44eurla. flpuaegeHuurrl HuNe rpaSux noKa3btBaer pacxoA
xr,4AKocl4 vepee orrcann6poBaHHyto A0314pyNculyro KpoMKy 3onorHt4Ko-
Bofo pacnpeAenvrene Ha creHge no MeroAilKe KoMnaHr4l,l BOEING
(BMS 3-11 ; part 8.9). Ycnoe!4svn npoBeAeHre ucntrasuil B xl,4AKocrb
go6aenrercr xnopilpoBaHHbrra pacreopurenb Eo KoHqeHTpaqilil
xnopa 0,02ok. Tevneparypa xuAKocrt4 npil npoBeAeHril 500-qacoesrx
ucnstawit cocraBnner '135'C gnq xu4xocrera Y ttna v 107"C ann
xuarocrei rrna lV.

a_,!^!rryr_
': R g,'t 3;:e Y ? f ;3 e 3 *:: g J:59 S; g I3 A €; a 3 3 9

gp'.rr'rinl turru. ,iac. 
' '

Cra6unsuocru pacxoga xilAKocn4 HyJet V nocne BBeAeHilF
0,2o/o fXO noKa3btBaer BbtcoKyto e$SerrneHocrs pa6orur nport4Bos-
po314oHHbrx nphcaAoK, HaMHoro npeBbtuatoulyrc rpe6oaaurr
BOEING. KovnaHur AIRBUS npoBoAl,4r aHanorilqHbte creHgoBbre
ilcnbrraHilq Ha arperarax rr4poo6opy4oBaHhr naccaxr,tpcrrax BC e

TeveHHil 1000 ,{acoe, npil reMneparype 96"C npn KoHqeHrpaq!4rl
xnooaO.02To.

flpu nonagaHuil B rilApocr,4creMy 3HaLt!4TenbHoTo Kon!4qecrBa
BoAbt n pa3Brnlr npoqeccoB rilAponilTilqecKoro pa3loxeHilr pa6o-
vei xugxocrr - o6pa3oBaHilH Kucnor pacrer yrpo3a Koppo3t4oHHbrx
nopaxeHilr cranbHbrx ofi eMeHroe rugpoo6opyAoBaHrF BC. lzlccnego-
BaHile n pol4 BoKoppo3noHH btx ceoicre npoBoAt4Tcfl no craHgaprHori
MeroAhKe ASTM D665A (10% H2O; T=60"C, 24 eaca). Hnxe npeg-
craBneHbr cransusre o6pa3qbt nocfl e npoBeAeHilq 14ccneAoBaHilq:

O6pasoaaHue rBepAbrx opraH/qecKilx ouoxeHrfi Ha ropqe-
Bblx ynnoTHeHhqx rilApaBnilLrecKilx HacocoB npuBoEl4T, KaK npaB4flo,
K noTepe fepMeTuLrHocTtl ynnoTHilTenbHofo y3na, cHilxeHilrc npoh3Bo-

AhTenbHocTl4 Hacoca u no9BreHilrc, BnocneAcTBl4l,l, BHyTpeHHhx t4

ApeHaxHbrx yreqeK xilAKocTu, neperpeBy Hacoca, a B HeKoTopbtx
cnyqaflx K ero pa3pyueHurc c norepetZ xilAKocrl4 ns clrcrevur. 3ry
LracTo BcTpeLraB[Jytoc9 paHee, npil ilcnofi b3oBaHhil rilApaBnrLtecKilx
xr4AKocrerZ ll r,r lllruna npo6neMy npoil3Bogurenu opraHo$oc$arHurx
xugrocrerZ pa3peurnu c Bbtxo4ovl xugrocreri nana lV. Cxnortocru
rr4ApaBnilqecKilx xl4AKocreil r o6pasoeaulrro rBepAbtx orfloxeHhfi Ha

TopqeBbrx ynnorHeHr'rsx rilApoHacocoB BOEING hccneAyer Ha

HaTypHolvl ruApaBflilqecKoM cTeHAe, BKfltoqaou.leM aBilaqiloHHbtt
rilApoHacoc, pe3epByap, $unurpsr, Tennoo6MeHHilrr, ycrporicrea

ynpaBneHuc 14 r43MepilTenbHoe o6opyAoBaHVe. l/tcn5traHhe npoBo-

Ar4Tcn B reLieHil!4 500 ,racoe qupxynrquerl pa6o.lei xilAKocrr npn

AaBneHntt 3000 psi, reMneparype 121"C gnn xilAKocreri runalY u

reMneparype 135"C gnn xugrocrerZ rrna V. flpn erona KoHrponilpy-
toTct oCHOBHble Q113l,'lKO-X14Ml,1qeCK!4e napaMeTpbl Xt1AKOCTl,1, ypOBeHb

il3Hoca il Hanhque ornoxeHilt.
l-r,rgpaenuvecruM xrlAKocrcM rrna V, ycneuHo npoueAuilM

ilcnbrraHue Ha HacocHoM creu4e BOEING r,t ncnurraHre Ha 3aulury
orafioHHoro cepBoKnanaHa or ofleKTpoKr4Herr.lecxori opo3l4il npu
noBblueHHblx ao 135'C reMneparypax, npucBanBaercu (copm AD.
flpoueguuv ronbKo oAHo ilcnbrraHile - Kcopm Bn (crv. xeanu$uxa-
qnoHHurri nepeveHs QPL BMS 3-11N).

flporrsorsuocHbre cBofcrBa filApaBnilvecKilx xr4rocrei
onpeAefirrcr Ha tltllM no craHAaprHorZ lreroguxe ASTM D 4172
(npogorxurensHocrs 1 ,rac,800 o6/rvr,rH, T=75'C npu rpex Bap!4aHrax
uarpyxeHun: 4 xrc, 1 0 xrc r 40 xrc). ,[uauerp nnrna usuoca (n u ):

flo4eogr !4ror, MoxHo orpa3ilrb cnegyrculee:
Ha coBpeMeHHbtx MarhcTpanbHbrx Bo3AyurHbrx cyAax He ,4cnonb-
3yrorct H ne voryr 6stru r4cnoflb3oBaHbt MilHepalbHbre flA1paBnu-
LrecKne x!4gKocrn. (oveHu orpaHilLreHHo ilcnonb3ytorcl norilaflb-
$aone$nHoeure xilAKocl,l coorBercrBylculre Ml L-PRF-83282

Afi r Beproneroe sapy6exHoro nponseogcrea).
Her ansrepnarilBbr opraHoSocSarHbrM rt,tApaBn14qecKilM
xr4AKocrgM c rolKt4 3peHilF orHecrorZrocru. Oguaxo pa3Bnrile
TexHonofill4 14 KoHqenqilil (3neKTpr,4LrecKoro caMoneTa) MoryT
npilBecril K cHilxeHilto ee norpe6netun.
Hecvorpn Ha Hanilque npilcyull4x l4M HeKoropbtx HerarilBHbtx
oco6eHHocrelZ, coBpeMeHHbre Heroportre rilApaBnnLtecKhe
xr4AKocl4 il36aBneHbr or ocHoBHbrx HeAocrarKoB, cyulecrBeHHo
3arpygHr Brxl,ix sKcnnyaraqilto AT c ilcnonueoBaHileM nogo6l srx

xr4AKocret paHHhx noKoneH!4t.

l-lpu ucnonuaoeaunr.r <Xafiflxer V> pocra pacxoAa
yrevKil 3a 500.1 ilcnsrraF{ui npr +135'C no MeroAilKe
BMS3-11N He 3adilKcr,j

[onycruvurri npegen no BM53-

(cru3/mrH/v)

200-500,1 0,67

(0}%) ua 209,r. ilcnsrraHilil

0,90
0,80
0,70
0,60
0,50
0,40
0,30
0,20
0,10
0,00

HyJet V Macna V HyJei lV-A Macna lV Macna lV
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MapoK MapoK MapoK
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Haeane S0-rurx ro4oa npounoro eera focHl,4t1 l-A 6utna
pa3pa6oraHa t npv{g'ra Ha eKcnnyaraqilrc B KaqecrBe eAilHoi
pa6ovefr xilAKocrl4 gnn eoennofi r rpax(AaHcKoit aeua4nu

xhAKocrb no4 uapxori AMI--10 (aeuaqnounoe Macno ru4paBnuvec-
Koe, Bfl3Kocrb npu 500C ne uenee 1 0 cOr).

OcHoeFrurvl4 npo6neMaMh, Koropbre cronnv v peuanucb
npilMeHhrenbHo rAMl--10 6urnu cnegyoque :

- pacuilpeHuq cbrpbeBbrx 14cToLlHl4KoB noryLleHhtl cneqAilcrunnqra;
- coBepueHcTBoBaHherexHonorilu nofiyqeHil9 ocHoBbl;
- ynyqueHhe ocnnyaraqhoHHbrx cBotcrB.

f1o nepaouy HanpaBreHtaxr peuanilcb Bonpocbt ilcnorb3o-
BaHt A AnA nonyqeHilF h3 pa3flilLrHbrx He$refi cneq4ucrttnnr'ra.

Bo eropon HanpaBneHxu ocHoBHae npo6neua, Koropan

rpe6oeana peueHuq, ero ucnonb3oBaHhe Ans yAaneHhfl apoMaril-
qecKHX yrfi eBoAopoAoB cepHoKilcnorHoli oqt4crK14.

3la npo6neuur 6urnu perueuul B Haqane 90 roAoe, nocfle nycKa Ha

Bonrorpagcxorr,r Ml'13 6nora KM-3 Ang nonyqeHue Ha HeM ocHoBbl

uacnaAMl--10.
flo rperueuy HanpaBreHup focHVlVl l-A u pngou npeAnpu-

atuil aeua1tttouuofi npovurr.uneHHocrr4 6urnu npoae4eHbl HayqHo-

uccne4oBarenbcKhe pa6orbr no ynyqueHho eKcnnyaraquoHHbtx

ceoficre pa6ovefi xu4rocru AMI--10.
f'lpuuuvan Bo BHhMaHile, vro pa6ovan xilEKocrb AMI--10 e ror
nepuoA 6urna e4nnofi xuAKocrbro Ha He$rnnotl ocHoBe Anq rilApo-
chcreM Bo3AyulHbrx cygoB rpax<,4ancroi u eoeFrFrofi aBVauAV, vccne-

AOBaHUfl npOBOAhnilCb B AByX HanpaBneHugx, nO ynyqueHhrc Mexa-

uuvecrofr il TepMooKhcnurensuoil cra6rnbHocrh.
B pesynsrare erux pa6or 6utnn paspa6oraHbt cneAyoulile

rr,ro4nSnxaquu pa6overi runa AMI--1 0:
- AMI--l0A,ynyqueHHaF norepMooKucnrrenuuofr cta6unuHoctue

peqenrype roroporZ BMecro aHruoKr4cflhreflbHoi npilcaAKu
MapKu - uaSrona 6utna BBeAeHa aHThoKr4cJlurenbHae nphcaA-
ra $enran - -Ha$rhflaMhH (HeasoFr <A>fY 6-14-202);

- AMf-108, ynyLrueHHae He ronbKo no repMooKuctlurenbHot
cra6unsuocru, Ho u no MexaHu.lecroi cra6hnbHocrl4. B peqenry-
pe groli xt4AKocl4 l43MeHeHa He ronbKo aHThoKhcnrrefibHag
npucaAKa, Ho h 3aryulapulafl npnca4Ka BilHunon B5-2 (Ty 6-01-
744-74), Koropae hMeer 3aryulaou4yro cnoco6uocrb B npe4enax
22-32%, Ha BuHhnofl BE-3, xoropurri ilMeer 3aryu{arcu4yrc cnoco6-
Hocrb B npe4enaxlS-23o/o(IY 6-01 -938-74)

Tar xe 6urnn npopa6oranut nyrlt 4ansueiluero ynyqueHilg
vexaurqecxori cra6rnuuocru pabovei xr4rocru.

Ognaro u3-3a opraHu3aqrioHHbrx rpyAHocrefr MexBeAo-

McrBeHHoro xapaKTepa peaynbrarbr erilx pa6or 6utnn peanraoeanut
LracrilqHo. B cocrae rvracna AMI--10 6urna aeeAeua nprcagra <Hea-
gou A>, a peAaKqilrc I-OCT 6794-75 <Macno AMI--10> aee4eu noKa3a-

renu <Cra6rnbHocrb Bl3Kocru noclle o3ByqilBaHun Macra Ha

yfibrpa3ByKoBorl ycraxoexe y3!H-1 B reqeHr4e 50 uuu., %

ue 6onee -45>.
B npor.lecce reanilSilraqiloHHbrx ilcnbtraHilfi o6pa3qa Macna

AMT-10 e focHVVl l-A npoao4nvutx e '1991 ro4y 6utno BbteBneHo, qro

nonylreHue ocHoBbr ua 6nore KM-3 npoeogur K yxyAueHilrc nporl4Bo-

143HocrHbtx cBoicrB Macna

B pesynurare 6brno npeAnoxeHo AnF ynyqueHne nporl4Bot43-

HocHbrx ceolZcre Macna BBecril 0,5 % wacc npilcagKr Tpl4Kp$l4tl-

$oc$ara (TKO).

B 1998 ro4y r43-3a Bbrxoga il3 crpoq ua 6noxe KM-3 OAO
<flVKofin-BHfl) Bbrue ynoMeHyroro Karanu3aropa 6utna nperpaqe-
ua esrpa6orra ocHoBbr AMI--10 n npou3BoAcrBo caMoro Macna

npeKpaTilnocb Ha ABa roAa.

Koenoe A. H.

K.T.H. AOqeHr
MTTY TA

Ile6eAee O.A.
K.T.H., cr. Hay.{Hbri corpyAHl4K

llC aehal-CM l-ocHl,4l,4 l-A

AHAII t/3 On btTA npilMEH EHtAfl rnEPABfl ilt{ ECKI4X MACEII

OTEL{ECTBEHHOTO il 3APYSEXHOTO NPOil3BOECTBA
B I-PAXIAH C KO t/l nn tA At-ItAtA .

B raqecrge 3aryulapulel4 nphcaAKlt 6utn ilcnonusoeaH

nofl nB14Hiln-H-6ynanoesti e$rap rvraprra B6-2(Ty650PK05600294-21 -

95), nporaseogcrBo Koroporo 6stno Hanaxeno Ha repprTopl,4rtPoccun

H uxeropo4cxru OAO <Oprcunres>.
Peqenrypa npegfioxeHHoro Macna AMT-1 0:

- BuuunonBS-2fiy650PK05600294-21-95)-
ne 6onee 9.0% uacc.:
flpnca4ra HeasoH (A> (Ty 2-14-202-74)
0,30-0,35% uacc.;

B npeAeflax)

- Kpacrrenu, xr4popacrBopt4Mbti reMHo rpacxutil <<Xn uapru <<X>r

(Ty 6-14-37-80), ne 6onee 0,01 o/o MACC;

- flpucagrarprarpesran$oc$ara(TKO)(I-OCT5728)-0.5 %uacc.;
- OcHoaa MacnaAMl--10 (TY 38-301-29-21-92) ao 100%.

1. Tpe6oeaxun HopMar[BHo-TexHnqecKoi Aol(yMeHTaqxta no
ycnoBxrM sKcnnyaraqln AMr-10 B rrApocxcreMax oreqec-

rBeHHbrx Bo3gyurHbrx cy4oe (BC) rpd(f,aHcKoi aBuaqun

Ha uaqanuuol orane eKcnnyaraqun pa6oltei xrgrocrr
AMI--1 0 6urnr,r ycraHoBrreHbr cne4ytclu{ue Kphrepilt4 ee pa6010cnoco6-

Hocl4: Br3Kocrb KuHeMarilqecKag He ueHee 8 cCr. npr 500'C,
r.{hcrora orcyrcrBne MerannilqecKilx Llacrl4q npil cpunbrpoBaHilu
qepe3 3aMtuy.

B nocnegyroqeM nepeqeHb KoHTponilpyeMblx noKa3arenet

6urn pacuupen il no grl4M noKa3arenqM 6utnu ycraHoeneHbl HopMbl

(crvr. ra6n. 1)

Ta6rnqa 1

Tpe6oaarun HopMarltBHo-TexHu']ecKot A0KyMeHTaqw n0 K0HTporllo KaL{ecrBa I
,1[crorur AMf-10 B npoqecce sKcnnyaraLlul4 B ft4Apoo4creMax ore,]ecreeHHutx BC.

2. Oarruqecrue AaHHble lt3MeHeHrt Srsuxo-xnunvecKux noKa3a'

renei, nonyveHHbrx npu npoBef,eHx[ gKcnnyaraqnla nog xa6-
nxlAeHlaeM AMf-10 B rrApocxcreMax BG rpaxgaxcxoi aeraqrr.

O6o6u{enue pe3ynbraroB 14ccne4oBaHhi Qusuro-
xr4Mr4qecKux noKa3arenefi KaqecrBa npo6 pa6oraeuefr xrgrocru
AMf-10 norasan:
- KhHeMaTUqecKaF BF3KOCTb Xl4AKOCTl,l B rhApOCl4CTeMaX CaMOne-

toe V1n-62, An-18, Au-24, An-124 il Bepronerax cHhxaerctl
He3HaqhrenbHo. flpoLleHT cHuxeHhg Bn3Kocrl4 cocraBnter
nopFAKa 1 0-1 5% or nepeoHaqafibHoro 3HaqeHile.

- B r-r4Apocr4creMax caMoneroB fy-134, fy-154, flw-40. Ar-42

ua6nrcAaercg ilHTeHc[BHoe cHuxeHile KuHeMarhqecKoil eggroc-

Tr,r xr4AKocrl4, Koropae sa 50 ,lacoe eKcnnyaraquil Aocr!4raer
nepBoHaqaflbHo ycraHoBfleHHoil HopMbt - 8 cCr. f'lpu 50"C.

Auanrg u3MeHeHht gpyrrx $nsuro-xt/tMl4qecKhx noKa3are-

neil raqecrea pa6oraBueil xuAKocrt4 AMT-10 (rucnornoe vrcno,

Tun BC

HaHueHosaHle noxagatenet4

Ty-134 Iy-154 Ty-154trl A+74

1 . KrHeuail,leq(ag eff(ocrb nDr nnnc 50 o 
C

cCr. rc rrye /,uc 7.9 7,05 7.0

2. kcnorHoeqilcno ur KOH na '1 
r. x[A(ocTr/

xe 6onee 0.15 0, t5 0,15 0,1s

3.CoaepxaHle ao[ur, %, rc 6onee 0.03 0.03 0.03 0,03

4, Te[rneoaryDa ecnuurn, oC, xe rnxe 90 90 90 90

5.tlucrora:

-Knacc no IOCT 17216, re rpybee 14 tz 13

- Aonyc(aeTcfl onpeAeneH[e EemBbrM

rlreronor,r no foCT 10577, %, He 6onee 0,008 0,008 0,0032



hu$opu aquonnuil c6opn ur

TeMneparypa BcnbruKrl, coAepxaHile eogsr) noxaaan, Ltro ort4 noKa3a-
Teflil il3MeH9eTCr He3HaqilTenbHo h HaxoAgTCg B npeAenax ycTaHoB-
fleHHbrx nopvr.,[ononnnrenbHo npoBoAhnHcb ilcnbtraHilF Ha repMoo-
Khcnilrefl bHyro cra6un usocru r Koppo3t4oHHyo aKrhBHocrb. Peaynu-
Tarbt noKa3anH Aocraro.tHbtt 3anac KaqecrBa no 3ToMy noKa3arenn.

llepeoxaranuHo HopMa no cHrxeHxxl eggrocru 6slna
ycraHoBreHa - He Hrxe 8,0 cCr npn 50'G. f1o pesynuraraM ilccfle-
goaanufr focHIAVl l-A ona 6slna yroqHeHa 6,7 cCr npu 50"C,.necuorpn
Ha noHhxeHile HopMbr cpoKt4 cnyx6ur AMI--10 4o aaueHbt B r[Apoct4c-
TeMax caMofierax pa3flilLtHbr. (cv. ra6n 2).

Ta6natp2
Cpor cnpx6ur [4acfla AMT-10 B n4Apocl4cTeMlax oreqecrBeHHbtx ca[4oleroB

Ns T[n caMoneTa CpOK CryxObl [4aCna AIVI | -1 U B rilApOCtlCTe[,lax, L]aC.

1 Tv-'154 300

2 Tv- 1 34 750

3 ffr-40 400

4 Fx-42 400

5 l4r-'18 5000

6 V1n-62 6000

7 An-24 5000

3. Ananrg onbrra nprMexexnn sapy6exHbtx aHaroroB Macra
AMf-10 B r[Apocl4creMax oreqecrBeHHbtx caMoreroB

rpax4axcxori aBna\un.
Pe:ynurarsr oqeHKta t43MeHeH]4t $rsuxo-xlrrvtttqecKux noKa3are-
nei Ka.{ecrBa pa6oraBulei xngrocrn Fu4poxraxoin FH-51
(Onpua HhKO Opaxqrr).

flpexpaqeune e 1998 r. npoil3BoAcrBa AMI--10 nocraBilno
fpaxAaHcKyro aB4awn B oLteHb T9xenoe nonoxeHhe.
Aeuaquouuutuil BnacrqMl4 B errx ycnoBhnx 6urno npuuro peueHr4e

npoBecril pa6orbr no no46opy h npoBeAeHhp nogxorrponuuori
oKcnfiyaraquil rngpaenuvexoi xhAKocrH 3anaAHofo npoH3BoAcrBa B

qennx e6 BHeceHile B KaqecrBe ocHoBHoro copra HapaBHe c AMI-- 1 0.
B ra.{ecree o6reKTa uccnegoeauuil 6srna esr6paHa xnAKocrb
Fn4poxuxoin FH-51 (Oraprua HlzlKO Opanque) orBe.tarcqaq rpe6o-
eaunnu cneqrSuraquu Ml L-H-5606F.

B npoqecce npoBe4eHilF oKcnnyaraqilu nog Ha6noAeHueM
npou3BoAilncq or6op npo6xilAKocril TilApoHrarofrn FH-S1 h3 rugpaB-
rilqecKilx cr4creM noAKoHTponbHbtx BC. flpo6sr uanpaennnucu l_lC

aeilal-CM focHVlVl l-A, r4e uccne4oBafiilcb no cneAybu.ll4M Qr,rsr,rxo-
xt4Ml4qecKr4M noKa3areflgM: KilHeMarilLtecKag Bq3Kocrb - no I-OCT 33;
KilcnorHoe vhcno - no TOCT 5985; revneparypa BcnbtuKt4 - no TOCT
4333; cogepxaHile BoAbr -no|OCT 2477; cogepxaHile MexaHilLtecKux
npilMecefi - no I-OCT 10577;
- B orgerbHbrx npo6ax oflpe4enenrcb nporr4Bol43HocHbte
ceoilcrea (Anauerp nrrna nsuoca) - no I-OCT 9490. 3a apervrn sKcnny-
araLlilu no4 ua6nn4enuena e LlC aeral-CM nocrynrno il 6btno npoa-
Hanil3upoBaHo nopegKa 400 npo6 pa6oraBuefi xhAKocrl4 frApo-
xnxoran FH-51.
- Sxcnnyaraqxf, no4 xa6nrc4eHreM xlt4Kocrra Fra4poxra-
xoin FH-51 npoBo4rnacb B rn4pocncreMax caMoneroe Ty-154,
flx-42 u eepronerax M n- 8.

flepexog Ha xilAKocrb Fngpoxraxofin FH-51 caMofleroB
Ty-154 npoxo4iln B npoqecce KanuranbHoro peMoHra, T.e. 3aMeHa
6urna nporsee4eHa B MaxcxManbHo Bo3MoxHoM o6rdMe.

flepexop Ha npilMeHeHue x[AKocrn Frgpoxuxofin FH-51
napKa caMoreroB AK-42 (1 1 6oproe) lr napKa BeproreroB Mr-8 (20
6oproe) ocyulecrBnencr MeroAoM Ao3anpaBKil. 06quri naner
caMoneroB flt<-42 ga BpeMF oKcnnyaraquh cocraBil n 34340 qacoB 

14

16288 noca4or. Cyrvrrvapnan napa6orxa xugrocrll FH-51 h ee cMecet
c AMf-10 cocraBilra: Ha 15 eepronerax Mil-B 6568 qacoe; Ha 5
eepronerax Mil-8AMT 1 704.taca.

O6o6qeune MarepilanoB oKcnnyaraqhil nog ua6nrcgeuueu
npoBeAeHHorZ B npeAnpilerrex l-A e nepuo4 1999-2001 yKa3btBaer Ha

cneAyrculee:
f1o uepe yBenilqeHrn cogepxaHile xr4gKocn4 FH-S1 e c^,tecrl

c AMI--10 cHilxeHhe Bq3Kocl4 B rrApoct4creMax caMoneroB fy-154 n

Ax-42 npuo6peraer 6onee yvepenuurfr xapaxrep.
- Apyrile$nsnro-xulr,rvecKuenoKa3aTen!4KaLrecTBapa6orae-
u:ei xrgrocru FH-51 e npoqecce nphMeHeHile e ruApocucreuax BC
il3MeH9rcTC9 He3HaqUTeJIbHO;

- napaMerpsr pa6orur rilApocl.4creM BC naxo4rnrcb B npe4e-
flax, npegycMorpeHHbtx oKcnnyaraqhoHuorZ 4oryveuraqhefr . Konr-
LrecTBo AecpeKToB, HeucnpaBHocTei, a TaKXe AocportHo cHqTbtx

arperaroB ruApod4creM HaxoAt4Tcg npaKTilgecKu Ha roM xe ypoBHe,
Ltro il npil oKcnnyaraqhil BC c npr,rrr,reneHileM xuAKocll AMI--'l0.
Karrx-nu6o HexapaKTepHbtx 14 HoBbtx orKa3oB c HaqafloM npilMeHe-
Hl4e xr4gKocl4 FH-51 ue BbtsBJreHo. Png excnnyaraHToB orMeqaer

yBenulfeHue BpeMeHil Hapa6orxu uzpenuil Ha oAilH orKa3. hcxogs 143

noroxurenbHbrx p€ynbraroB oKcnnyaraqw no1 Ha6nrc4euuev,
oqeHKh 143MeHeHil9 (DLr3ttKO-X'IMil9eCKr4X nOKa3aTenet KaqeCTBa

xrAKocrh l-n4poHrxoin FH-51, cra6ranuHocru pa6orst rilApocilcreM
BC 6urno npilHero peueHile BHecril B gKcnnyaraqiloHHo-

TexHilqecKyro AoKyMeHTaqilp BC gononuennl B qacril Bo3MoxHocrr4
npuMeHeHile yKa3aHHorZ xh4Kocl4 HapaBHe c MacroM AMI--10, e roN4

qilcne B cocraBe MacflocMecei.

4. CpasxrarerbHbre taccreAoBaHrs xx4xocrefr AMF-10 r,r

Fugponrroin FH-51.
B 2000 rogy 6brno eogo6HoeneHo npoh3BoAcrBo Macna

AMI--10. VrasaHHoe Macno no cpaBHeHurc c roBapHbrM MacnoM
AMI--10 eurpa6orauo Ha BHoBb eogobHoanexHofi e npousao4cree
ocHoBe, no H3MeHeHHoil peqenType, c BoBreqeHileM 3arycTuTenq
(Br4Hhnora BE-2> gpyroro 3aBo4a il3roroBtrenfl v Ao6aBneHileM
nporuBor43HocrHoi npilcaAKil rpurpesunQoc$ar 4nn cra6vnvsallttt
cMa3oqHbrx ceoilcre AMI--10. 3AO <AeilaTexMac) npilroroBun Ha

oTot ocHoBe onbrTHo-npoMbruneHHyro napilo rhApaBJrilriecKoro
Macna c ynyqueHHbtM14 npoTr4Bo3HocTHurrvr14 caofr cteaN4il.

B qennx oqeHKh KaqecrBa BHoBb Bbrpa6oraHHbrx o6pa3qoB
xuAKocl4 AMI--10 6srnu npoee4eHbt cpaBHilTenbHbte ilcnbtraHug
obpa3qoB xxAKocrefi BbrnycKa 2000 roga cfleAyrcr4rx npou3BoAilre-
ner4: OAO <Pocre$ru-MOfl3 <HeSrenpoAyKr), OOO <flVKoran-

BHn), OAO <MocroacKui Hf-13>, roeapHoro AMI--10 esrnycra 1992
r opa u f u ppouuKol4n F H -5 1 n po u3 BeEeH Horo B 2000 roAy.

hccne4oeannr npo6 AMf-10 x fnApoHxKoin FH-51
npoBoAilfiocb no noKa3aTen9M KaLrecTBa, npeAycMoTpeHHbtx
focT6794.

flnn oqexru cBoicrB yKa3aHHblx o6pa3qoB AonoflHl4-
TerbHo npoBoAunilcb r4ccneAoBaHilg TepMooKilcnilTenbHoli cra-
6rnunocrrnpureMneparypel50'C e regeHue 50 .racoB 14 oqeHKa
KagecrBa xrgrocrei nph xpaHeHr4il B pa3nilqHbrx reMneparypHbrx
ycnoBr4sx (aur4epxneauue Ha coflHqe n s xonope). Tervrneparypa
onpeAeneHHe repMooKilcfl r4TenbHofr cra6unuxocru 6urna ssr6paua
HcxoAe H3 reMneparypHbrx pexhMoB 6nilsx!4x K ycnoBheM pa6orbl
rr4pocrcreM caMonera fy454.,!o n nocne npoBegeHue oqeHKr
TepMooKHcnHTenuHoi cra6HnbHocrH onpeAentn14cb npon4Bou3Hoc-
THbte cBorcrBa no noKa3arenrc [n, coEepxaHre aHThoKt4cjlilTeflbHbtx
npilcaAoK MeroAoM rosxocnoiroi xporrrarorpa$nil, xapaKrep
h3MeHeHrrr nrcMH H!4cqeHTHoro cBeqeH Hq v cpaBHnBanvcs ru$pax-
pacHbre cneKTpbt nornouleHhr.

flo pe:ynsraraM npoBeAeHH btx cpaBH rrerbH brx Hcnbrra-
Hhi MoxHo cAenarb cneAyK)rqhe BbrBoAbr:
- Qr43ilKo-xr4Mt4LtecKile noKa3arenh HccueAoBaHHbrx o6pasqoe

xu4rocrefi AMI--10 u l-r,rgpoHuxorin FH-51 coorBercrBeHHo
orBeqarcT HopMarr4BHbrM rpe6oaaurRna I-OCT 6794 r HopMaM

cepTilQilKaTa KagecTBa.

- Btt3Kocrb o6pa3uoB rvracna AMI--10, u3roroBreHHbrx B 2000 r.

hMeer MeHbul4il 3anac KaLtecrBa no coaBHeHilo c roBaoHbrMl4

naprnflMr4 rr,racna AMI--10 npoil3Be4eHHbrvrra 4o 1998 r. vluppo-
unxorin FH-S1;

- nocfle oKilcfleHhq BenhqilHa Be3Kocru AMT-10 BbtnycKa 2000 r.

3HaqurenbHo yMeHbuaerce. Bqgrocrs roBapHoro Macna AMT-10
r,r l-r,r4pouurofrn FH-51 He3aBhcl4Mo or npogonxilTenbHocn4 rl

TeMnepaTypbr oKr,4cneHilg yBenuqilBaeTcn no cpaBHeHurc c
nepBoHaLranbHbtM 3HaLteHileM;

- nocne onperqeneHuF TepMooKilcflilTensuorZ cra6hnbHocrr,r
(1 50'C, 50 v) e geyx u3 rpex ilccneAoBaHHbtx npo6 Ha6nlo4aercq
BbrnaAeHile ocaAKa.
npuMeHilTenbHo K ycnoBhrM 3KcnflyaTaqilil ABa nocneAHrlx

QaKTOpa yKa3brBarcT Ha BO3MOXHOCTb CHl4XeHl4g CpOKOB

cnyx6br xr4AKocl4 !4 noqBfleHilg orKa3oB arperaroB rilApocl4c-
TEM;

- KoMnoHeHrHbri cocraB Macen AMI--10 BbrnycKa 2000 r pagHsrx

npoil3BoAilTenei npaxrnvecru taAeHrilqeH Mexqy co6oil (ue6onu-
uile orfir4ql4F nMeer obpa3eq nporr3BoAcrBa Mocxoecxoro HM3) u

ilMeer ornilvile or [iacen AMI--1 0 eurpa6aruleaBuuxca Ao 1998 r.

- no AaHHbrM na6oparopHbrx nccne4oeauri xapaKTep n3MeHeHilF
noxaaarenefi KaLrecrBa o6pa3qoB AMT-'I0 il3roroBfleHHbrx no
HOBOI,4 peqenType oTnuLtaeTcg oT ero il3MeHeHil9 B ToBapHbtx
Macnax AMT-10, npilMeH9Bur4xcs B rilApocl4crerr,rax BC Ao 1998
roAa.

Yqtaturga.f, BbruJer3roxeHHoe, 6btno peueHo cqhrarb Bo3Mox-
HbrM Aonycrr4Tb Macno AMf-10, Bbrpa6arbtBaeMoe no HoBoi
peqenrype K oxcnnyaraqur nog xa6nrc4eHheM B npegnphf,Txrx
FA no nporpauMe corflacoBaxxoi c arperarnsrun KE.

il
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2. Axanrs onbrra nphMeHeHiln B3pbtBo6egonactstx pa6ovux
xuAxocrei Ha ocHoBe cnoxHblx s$upoe soc$oprota Kucnorbl

n ux sapy6exxbtx aHanoroB B rpax,qaHcxoi. aeuanluu.
2.1. AHanhs onbrra npuMeHeHufl oreqecrBeHHblx pa6ovux
xngxocrei Ha ocHoBe croxxutx s$npoe QocSopxota Klacrorbl B

ruApoct4creMax oreqecrBeHHbtx caMofleroB rpaxAaHcKot
aBVauAu,

C Haqanov npoeKTupoBaHun aepo6ycoe norpe6oBanilcb
pa6ovne xilAKocl,r o6ecnevreaoqhe B3pbtBonoxapo6eaonacuocru.
Ha sanaAe B Haqafle SO-rstx rogoe npounoro BeKa B coorBercrBrl14 c

rpe6oeauunvu aBilacrpoilTeflbHutx xounaHltil 6utnn paspa6oraHut

espurso6esonacHocrHbre pa6ovue xilAKocrl,l Ha ocHoBe Soc$aruutx
3Q14poB.

Xugrocru eroro Knacca nog vaprofi HfX-4 6utna npilHnra Ha

cua6xeHue B npeAnpilqrl4qx rpaxAaHcKot aBVa\tAt oAHoBpeMeHHo c

BHeApeHileM lzln-86 e 1980 ro4y.
C npuHrrrev Ha oKcnnyaraqurc caMonera lr4n-96 Ha cHa6xe-

Hile B npepnpvsrun fA B3aMeH HDK-4 6urna npilHtra pa6ovan

xl4AKocrb HfX-Sy.
C 1981 r. focHVlVl fA nocroeHHo npoBoAl4r pa6orut no

ua6nrc4eunn aa pa6orocnoco6uocruto espsteo6eaonacHstx pa6ovux

xugrocretT Ha ocHoBe cnoxHblx e$upoe socsopHott Kucnorbl 14 hx

sapy6exHurx aHaroroB B rilEpocucrellax BC rpart1gaHcKo14 aBhaqilil.
3a sror nepno4 6utnu npoeepeHut pa6orut no HfX-4, Hl-X- 5y

B rhEpocr/creMax caMoneroe l,4n-86, l,4n- 96.

Tpe6oearurr Hopr\.4aruBHo-TexHnvecxoi goxytueHraLlrtt4 no K0HTpottl0 KaqecrBa 14

vucrorsr H[X-5y B npoL{ecce gKcnnyaraqt,tI B rfiApoct4creMax ore,]ecteeHHstx BC,

14 u$ o pu au,u ouua tu c6opn u x

run BC

ffi
L4n-86 14r-96 ry-204

1. KuteMarilqecxas Bfl3Kocrb npil nrpc 50'C

cCr, He Hrxe 6,0 6,0 6,5

2, Kucrouoe qrcno ur KOH

Ha 1 r. xuarocru, He 6onee 0.3- 0,15

3. CoAepxaHr,re eogur, %, se 6onee 0,5 0,5

4. Teuneparypa Bcnbru.rKrl, 'C, ue ruxe 155 toc 165

5. Vrcrora: macc no I-OCT 1721 6, re rpy6ee 11-- 1 0.. 12

6. CopepxaHue sreMeHTapHbrx npu[4ece14,

%, He 6oree:

Kanuqur
Harpnn
Kanus
Xnopa
Ceput

0,005
0,005
0,005
0,02
0,05

* ponycxaercr lo 0,5 nrr KOH sa 1 r. xugrocru npil coAepxaHilil BoAbl He 6onee 0,1 %

ecnI qficrora xilAKocrl rpy6ee 1 0 rnacca npottoire r[Apoct/creMy

c ilcnorrb3oBaHr4eu Vl-lf-300 HTX Eo I Knacca.

2.2. OaxtnqecxueAaHHbte h3MeHeHHt Su:uxo-xutuur{ecKux
noKa3areflei, noryr{eHHbte npu npoBeAeH14x gKcnnyaraqhu noA

xa6nrc4exueu HFX-5y a rngpocrcreuax hn -86 .

flogrourponuHal oKcnlyaraqrlff npoBoAl4Tbcg B Hacronulee

BpeMF Ha 6 cavonerax lzln - 86. Hapa6orra nnaHepa B Hacroqu.lee

BpeMs cocraBflser or 1 7000 Eo 27000.tacoa, uapa6orra xugKocrl4 or
Haqafla Ha6nrcAeHile cocraBner or 500 go 2500 qacoe. Ha aHanilg e

UC aeilal-CM l-ocHrltllA npegcraBrteHo 131 npo6ur, oro6pauuutx ns

verbrpex rrApocucreu rax(qoro BC

flpo6ut Hl-X-5y ilccneAoBaflhcb B coorBercrB14!4 c rexHoflorll-
LrecKrlM14 KapraMil Pyroeogcrea no rexHilLlecKo, SKcnnyaraqhil

caMo.nera ly'n-86 no noKa3areflgM: oueHKa BHeuHero BuEa, KilHeMaril-
LrecKaF Bg3Kocru npr,r 50'C, KucnorHoe qhcno, coAepxaHile BoAbl,

Knacc 914cToTbt, yAenbHar eneKTphLlecKa9 npoBoA14Mocrb.

CogepxaHne eo4st a npo6ax pa6oraeuletZ xltAKocrt4 onpegennflocb c

npilMeHeH!4eM peaKThBa oiluepa.
Oqerxa BHeuHero en4a. B HaqaflbHbtli nepilop 3Kcnfiyara-

qrr oro6paHuute npo6st no BHeuHeMy BhEy l,lMenh $uoneroao-
cilHeto oKpacKy

Krneuatuqecxaq Bs3xocrb. Hopva ue unxe 6,0 cCr npu

50'C. flonyveHHbre AaHHbte no il3MeHeHurc KilHeMarilLiecKot Bt3Koc-

ru npo6 pa6oraaueri xlrAKocn4 Hl-X-Sy noKa3btBaor, t'lro 3HaLleHile

HaxoA9rce B npeAenax or 8,7 go 6.3 cCr. 71To sua'aeuni' Bq3Kocrl4

ueHee 7 cCr. 3uaqenr,rrZ noKa3arenq Bg3Kocrb MeHee ycraHoBfleHHot

HOpMbr He BbttBneHo.

Kucnorroe qncno. Hopua re 6onee 0,3 vr KOH/ 1 rxuAKoc-
nr (0,5 rvr KOH/1 rxu4rocrn npil coAepxaH!4r eo4urrre 6onee 0,1).

3Ha,{eHilq KilcnorHoro qhcfia HaxoAgrct B npeAenax or 0,008 Ao

0,5 r,,rr KOH/ 1 r xrgrocru. 61 npo6a rc 131 (670/o) npob uttrercr

3HaqeHile 6onee 0,3 rvr KOH/ 1 r xngrocru, uz ttux 17 npo6 nueer
3HaqeHur 6onee 0,3 ur KOH/ 1 r xr4rocr[ npta coAepxaHnH BoAbl

6onee 0,1 7o, r.e. xuAxocrb noArexhr3aMeHe.

Knacc qncrorut. Hoptrla He rpy6ee 11 xnacca .

3HaqeFtug Knacca qucrorut npo6 pa6oraeuett xl4gKocrl4

Haxopercr B npe4enax or 9 4o 13 Kracca. f1o peeynuraraM aHaflt43a

22 npo6 npoaogunucu pa6orut no oqilcrKLl rl4Apocl4creM.

Go4epxaure eogst. Hopva se 6onee 0,5 %.

Onpe4eneurev coAepxaHilg BoAbt B npo6ax pa6ovux xugxocrelt
ycraHoBneHo, qro e6 co4epxaHile Haxop14Tcg B npeAeflax

0.03-0.21 %. OnpegeneuHbtx 3aBilct4Mocrel4 cogepxaHtln BoAbl or
BpeMeHil napa6oxu xuArocrefr B ruApocl/creMax He ua6nrcAaercs.

3a apevr npoBeAeHilfl sKcnnyaraquoHHo, npoBepKu coAepxaHue

BOAbr He npeBblcl/no npeAelbHol4 HopMbl, oroBopeHHol4 3Kcnnyaraqu-

oHuori goryveHTaqilet.
YAensxan gneKTponpoBoAHocrb. Hopva ue tteHee

40 rvr Cv/w flony.leHHble AaHHble yKa3blBarcT, Llro BenilqilHa yAenb-

uofi enerrponpoBoAHocrrl npaKTilvecKil Bo Bcex npo6ax npeBblulaer

41-53 mx Crv/rv. Karor,r nu6o gaxouolepHocrl4 rvrenqqy napa6orxoi

xl4AKocl4 B rilApoct4creMe r aenuqilHofi ygeluuoti 3neKTponpoBog-

Hoctu ue Ha6noaaercs.
flpu arov creAyer orMerilTb, ttro BenilqhHa SneKTponpoBoA-

nocru pa6oraeuetZ xngrocru HDK-SY HaxoAtlrbcF B npeAenax

HOpMbr.

B npoqecce noAKoHTponbHae sKcnnyaraqhn B rhApocl4c-

reuax hn-86 6urnu o6xapyxeHbt reneo6pa3Hble ocagKx, Koro-

pbre MoryT orp14qarenbHo Bttt4gTb Ha chcreuutynpaenetlun BC'

Vqilruteal, qro B npoqecce npuMeHeHile Hl-X-sy B rllgpoctlc-

rervax lzln-96-300 npr,r uapa6orre noptAKa 20000 qacoe 6stn/
o6napyxeHur aHarorilLrHbte reneo6pasuute ocaAKLl, a raKXe yqacrtlB-

uhe cnyllail oTKa3oB arperaroB rilApocl4creM aBl,,1aqt10HHblM14

BnacreMrl 6urn paapa6oraH nnaH Meponpunrni, xoroputtT npegycMar-

phBan prA Mep no ycrpaHeHilrc Bo3Hl4Ktllel ctAryawvt, B ToM Lll4cfle

nog6op pa6oveti xl4AKocrl4 3anaAHoro npoil3BogcrBa Anfl npilMeHe-

Hue B rugpoo,rcreva BC rapaeue c HllK-Sy

2.3. Oaxrnqecxue AaHHble h3MeHeHh-a $uarro-xutuuqecK[x
noKa3arenei, nonyqeHHbte nph npoBeAeHhu sKcnrryaraqr14 nof,

xa6npAenueu pa6ovefr xrAKocrl4 Hy Jet lv-Aprus B rh4pocl4cre-
uax hn-96-300.

B cooreercreilri c nnaHoM veponpunruti, 6utna paspa6oraua

<flporpavva oKcnnyaraqhoHuoti npoeepru caMonera tzln-96-300 c

npilMeHeHileM ril,qpoxl4AKocru Hy Jet lV-Aprus)

B nneape 2006r. 6stna npouaeeAeHa 3aMeHa rilApoxl,lAKocrh HTX-5y
Ha xfiEKocrb Hy Jet lv-Aplus . 3aveHa xilAKocrl4 ocyulecrBflflnacb
nyreM BbtBeuilBaHilF caMoneroB c nocflegyrcqefr npoxavxota 3anpaB-

nqeMoil xilErocrt4 c ucnoflb3oBaHileM ycraHoexn $upwut (PALL).

Comacuo nporpaMMbt sKcnflyaraqiloHHot npoBepKil nepeg

saMeFrofi xunKocrt4 HTX-Sy 6str npoilseeAeH or6op npo6 erotZ

xhflKocn4. l'locne gaveusr HDK-SV Ha xrgxocrs HyJet lV-APlus ot6op

npo6 nporaseogilncl qepe3 250, 500 n qepe3 KaxAble 500 nernutx

vacoe. Oro6pauHute npo6ut HanpaBnflrilcb Ha ilccneAoBaHilt B

na6oparopuu l-.[C aar,rafCM Ol-Yl-l focHlzllzl l-A r,r $rpvut <3xcor

Mo6nn>. flo gauuutl na6oparopur <3xcou Mo6un> cogepxaHile

xr4pKocl4 HyJet lV-Aplus no orHoueHilo K xl4AKocrl4 H|-X-SY, nocne

3aMeHbr HaxoAr4flocb Ha ypoBHe nopqAKa 80%, 'lro cBl/AerenbcrByer

o eurcoxorZ e$SeKThBHocrh pa6or no saverte xugrocretl.
fla6oparopnei {C aeraatCM Ol-Vll l-ocHtzllzll-A npo6ut

rhApoxl4AKocrei ilccneAoBanilcb B coorBercrBtl 14 c rexHofl orilqecKil-

Mh KapraMt4 Pyroeogcrea no rexHhqecKot sKcnnyaralltll,l caMonera

lr4n-96-300 no noKa3arefltM: oueHKa BHeuHero BuEa, KilHeMaruqec-

Kar BF3Kocrb npr,r 50'C, KucrtorHoe qilcflo, coAepxaH/e BoAbl, Knacc
Lt4crorbr. IononH rtenuuo KoHTponil poBanilcb: yAenbHag 3neKTpl4-

qecKat npOBOAl,lMOCTb, COAepXaHile Kanbqilg, Kant4F tA Harpvlfl'

coAepxaHre enoxcnguoil npilcaAKll. Sutna raxxe npoBeAeHa oqeHKa

sosgerZcreur xilAKocl4 HyJet lv-Aplus u ee cvecu c H|-X-SV Ha

ynnorHr/TeflbHbte pe3t1Hbt. OrAensuste npo6ut nccneAoBanilcb

MerogoM ran$paxpacnorZ cneKrpocKonilil. Co4epxauue BoAbl B

npo6ax pa6oraeureil xugrocril onpeAettqflocb c npuMeHeHileM

peaKTuBa Onruepa. B pesynurare ilccregoBaHut no oqeHKe il3MeHe-

Hilq Silailro-xl4MuLrecKttx t4 SKcnrlyaraquoHHblx noKa3arenet Kaqec-

TBa xilAKocrh HyJet lv-Aplus n ee cuecu c H|-X-SY pa6oraeurx e

rilApocr creMaxcaMofleroB tzln-96-300 ycraHoBneHo cfiegyrculee:

- exeuHlafr euA npo6 B Haqane SKcnnyaraliill4 ilMelt cpl,loneroBo-

o4Hrlro oKpacKy nocne uapa6oxn 3000 q. npuo6pen cBerno'

6ypurfi qeer;

- AlrHaMuKa h3MeHeHhf, KnHeMaruqecKoi Bt3Kocrl4 HeoAHo3-

raqxa. Kuueuar/qecKaff Bg3Kocrb npo6 xn4xocru u3 rilApocl4c-

reM caMonera luln-96-300 Ne 96008 ilMeer He3HallilrenbHyl'o

TeHAeHq/rc K cHuxeHilrc, npr 3ToM 3a Becb nepilog ua6no4euur

npe4enuHoti HopMbt He Eocrt4rfla. B npo6ax xilAKocrl,l HyJet lV-

Aplus oro6paHHbtx 143 rilApoct4creM caMonera lzln-96-300 Ns

96007 orrveqaercn naAeHile Be3Kocrl4 Hilxe npe4efla (6,0 vtrr2/c),

ycraHoBfi eHHoro oKcnnyaraLlLloHHotZ 4oxyveHraqreli. Oco6eHHo

HaffltAHo gro npoqB!4nocb B Tperbet rtlApocl,1creMe.
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- KhcrorHoe qrcno no N/epe yBefiilqeHna uapa5otru xLtAKocrn B

ruEpochcTeMax 4MeeT He3HaqilTenbHyto TeHAeHql4rc K yBenilLte-

Ht4n n nptt uapa6oxe 500-1000 Lt. npaKrilqecKil cta6unusupyer
cn. flpegensrori Hopvur 3a Becb nepLloA ua6nrc4eunn He Aocr!4r-
flo;

- Kflacc qucrorbr npo6 pa6oraauetz xilAKocrl4 HecKonbKo yBell4-
vilBaercn c pocroM uapa6orxn B r!4Apoct4creMax. - 3a Becb
neplroA gKcnryarallhr,r Kflacc qhcrorsr npo6 pa6oraBuleti
xr4Kocrh He npeBblct4n HopMbt, npeAycMorpeHHolZ sKcnlyara-
UtloHHoi AoKyMeHraqilefi :

- yAenbHaq 3neKTponpoBoAHocrb npaKTllqecKil Bo acex npo6ax
npeBbruaer ypoBeHb 90-100 ur Cv/v. KarorZ-nu6o saxoHouep-
Hocrlr Mel14y Hapa6orxori xl4AKocrl4 B rilApoct4creMe il Benilqil-
uoi e6 y4enunorZ snexrponpoeoAHocrlt ue ua6nngaercR;

- coAepxaHue Boflbt a npo6ax pa6oraeuefi x!4AKocrr Haxogl,trcf,
B npeAenax 0.04 - 0.45%, onpeAeneHHbtx 3aBucrMocrei coAep-
xaHile Bogbr or BpeMeHil uapa6orxr B rhgpocl4creMe He Ha6no-

Aaercr. Iloxagarens-coAepxaH/e BoAbt 3a BpeMq npoBegeHilg
oKcnfi yaTaqhoH Hot n poBepKrl n peEenbHoro 3HaLteH ilr He Aocrt4-
fan;

- coAepxaHue gnoKcr4AHoro KtacnopoAa u MerannoB (xanuqnn,
Harpvl n ranur) e xoAe oKcnnyaraqiloHHoli npoBepKrl h3MeHe-
tocb He3HaLrurefl bHo. Ll!4creHHbte 3HaLteHhr yKa3aHHbtx noKa3a-
Tenei ocraBaflilcb npaKTuLrecKil Ha oAHoM ypoBHe; coAepxaHile
xnopa MeHee 10 ppr.

- Bo3AehcrBre xu,qKocrei Ha LxrarHbte ynflorHl,4TeflbHbte pe3ilHbl

vapox lzlPfl 1375 HTA u lAPn 1377 HTA noxaearo. Ltro oe3ilHbl
n3roToBneHHbte B cooTBeTcTBl4 14 c TexHonof hqecKhM oeffl aMeH-
roM Ll peqenrypoi paspa6orvura (<AYT>), Ha Koropoti npoilcxo-

Al4Il14 ilCnblTaH|,/'fl aBvarexHuKl4, MOXHO hCnOfib3OBaTb B KOHTaKTe

c xr,4AKocreMt4 r,r Hy Jet lV-Aptus HDK-5y 6es orpaunveHuir'. p,na

pe3 il H Apyrllx lul 3roTo Br4Ter e 1,4 n pr orOyrcrBl,l 14 noETBe pxqe H ile 1,1 x
Ka9ecTBa il peqenTypbr cneAyer pyKoBoAcrBoBaTbcf, peKoMeHAa-
qunvu Ol-Yfl (B71AM) - npoBoAt4Tb ux sKcnnyaraqilo B KoHTaKTe

cxr4rocrso HyJet lv-Aplus nog ua6nrc4eHnev.
- 14K-cnexrpbr npo6 pa6oraarurx xilAKocrei B npoqecce oKcnnya-

Taqilil il3MeHgloTcg He3HaqilTenbHo, qTO MOXeT CBUAeTefl bCTBO-

earu o cra6ilnsHocrh cocraBa xunrocreri.

Bsreo4sr.
Ha ocHoeaHilr pe3ynbraroB npoBeAeHHbtx t4ccnegoBaHilt4,

cLrilTaTb B03MOXHbtM, BKflNCLil4Tb 9KCnnyaTaqhOHHO-TeXHil!leCKyrO

AoKyMeHraqilrc caMofleroB lzln-96-300 Bo3MoxHocrb nphMeHeHilt
xr4gKocl,l Hy Jet lv-Aplus HapaBHe c xr4AKocrbro Hfx-sy Ha BceM

napKe caMofleroe lzln-96-300 oKcnnyarilpyeMurx OAO <Aepo$nor
Poccr,r tZcxue aetAantAHvlzr>.

flpe4enuuoe 3HaqeHile noKa3arerc (KhHeNilart,tqecKat

Be3Kocrb) ycraHoBl4Tb B npegerax 5.0-5.2 cCr llepro4rvrocru
KOHTpOnT BbrUeyKa3aHHbtx noKa3aTereh ycTaHoBrlrb no comacoBa-
uurc cOAO <Asoodnor).

3AKN|oqEHIE
Cyllupyn pe3ynbrarbr n poBeAeHHbrx rccne4oear ri voxlro

KoHcrart'rpoBars, ,{ro o6e xupKocrr AMt-10 rz l-r,r4poHr,rxofin FH-51

6nusxr no $usLtKo-xl4Mr4qecKilM ceoficreav, B npoqecce nphMeHeHilg
Ha6nrcAaeTca o6ulile 3aKoHoMepHocl4 l43MeHeHilq ilx napaMerpoB.
flpu erou 6onee cra6nnsHbre napaMerpbl lilMeer xilAKocrs FH-S'l . Ho

o6oux cryvanx Mbr roBopr4M o6 lrsNreHeHilqx noKa3arenerZ xr44xocrrl,
yxyAuarcu-.lrlxce B npoqecce oKcnryaraqilil, a oHil AorrxHbt 6btrb
crabilflbHbrvl,r. To ecrs o6e xilAKocn4 He B nonHoi Mepe yAoBlerBo-
pqror ycnoBilFM np14MeHeHilq e ru4pocncrevax BC.

l1o uaruenay MHeHilo uar6onee np!4eMneMbtM BapilaHToM
eBrrerce pa3pa6orKa il BHeEpeHile xhgKocl4, oraevarculefi rpe6o-
BaHileM 3apy6exHbrx cneqr,r$r,rraqnrl MiL-H-83282 n' MilH-87257 aa

ocHoBe nofiil-anuQa-one$lrHoB y Koropbrx reMneparypa Bcnbr[rKr4

cocraBnler noprAKa 200'C, a Be3Kocrb npil Mr4Hyc 54'C noprgra
2500r'uvt'lc.

B qenou peuJeHhe npo6neM npilMeHeHrr rilApoxr4Ar(ocrefi
B'1.AVTCfl B CneAyrculeM B!4Ae.

yny,lLUeH14e oKcnnyaraqiloHHbrx ceoicre:
- Anr pa6or{ef xh4Kocn4 B3aMeH AMI--10 no MexaHoxr4Mr,rLrecKofi

cTa6ilfibHoc14;
- Aflq pa6oqer4 xlirgKocn4 B3aMeH Hfx-sy no repMooKr,4cnilTenb-

Hofi cra6unurocru;
- Anq O6eUX XI4AKOCTei B COCTO9Hh14 nOCTaBKLT nOBbrCr4Tb ypOBeHb

Lil4CTOTbt.

- o6ecne,reHhe coBMecruMocnl c roBapHurvu pa6ovnvu xrilAKoc-

TflM11, MeTannaMil, C pe3ilHO-TeXHilqecKilMl,t, 143oflttll4OHHbtM14,

naKoKpacolrHbrMr/ MarepilaflaMil, pacrBopt4TerrMil (npilMeHne-
MbrMr Anq oLl,4crxu)lr r.g.

flonNuur 6urru paepa6oraHbr PeKoMeHAaqtteutl no o6paqe-
Hilrc C npoAyKTaMU, KOTOpbre BKntoqaor cneAy|or!ile HanpaBneHile:
- nop9AoK oQopMneHuF AonycKa K npilMeHeHilrc il BHeceHile B

HopMarilBHo-TexHilgecKyro AoKyMeHTaqilrc no ercnnyaraquu BC

co croooHbr aBilacrooilTefl buurx xovnauui.
- opraHu3oBaHa cilcreMa noAgepxKr4 c6brra npogyKTa, BKnrcqato-

ulag:
Hanil\.rile cnell!4anbHo noAroroBneHHoro AnF pa6orbl B o6nacril
aBvaqvn nepcoHafla, 3aHilMarculeroca c6brroM, TexH!4LrecKorZ

noggepxxor7 r oKa3aHileM ycnyr norpe6nrennv;
- Hanil\.iilecilcreMbtpacnpeAelreHilgnpoEyKTa;
- opraH!43aqile cr4creM br aHann3a pa6oraBUhx rhgpoxu4xocrei ;

- o6ecneqeuile recHoro B3ailMogerzcrBile norpe6ilTenev ( aBua-
KoMnaHilgMl4 l,t t4HXeHepHblwu cnyx6avu), npotsao4ltrenrvr
o6opyEoBaHhff;

fl pe4nprnrnru l-A gonxHur 6srru npe4craaneHbr peKoMeHAa-

wv no yrvnv3auvlvt oTpa6oTaHHoi xr4AKocTh, yLteToM MecTHbrx

y c no BVn, T. e. M H o ro Ba p il a HTH ocTh yr v nv3awv (cxnr antr,a, c)K f aHt4A

c qejlbo r43BfleqeHhr 3Hepr|414), ycroBvn 3axopoHeHr4r B rpyHT,

HCnOfib3OBaH|,1r B KaqeCTBe Cbrpbr ArF noryqeHilg cBexeh xilAKocTr4
Hrr noBTopHoro hcnonb3oBaHfiF B cr,icreMax BC rnr rrgpochcreMax
HaseMHolZ rexHtaKt4.

Heo6xogrvur raoKe peKoMeHAaWttA no rexHoflorilil r cpeAcrBaM

oLi14crKr4 r[Apoo4creM BC n cpegcra nx HaseMHoro o6cryxr,4BaHrr.

14-
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Eenscxui O.B.
HayvHuril corpygHr4K OAy (25 focHVlVl
MO Poccnu no xuMMorofloruil)

Curpoegoe H.E.
KaH4ugar rexHilqecKilx HayK,

AoqeHr MTTY l-A

onbtT ilcnofl b3OBAHnfl eilEKTPOMAI-Ht/THoro noflf
CB E PXB bI CO KO 1/ I{ACTOTbI

nPil nPoilSBOlCTBE MOTOPHbIX MACEII

oMnneKcHyro 3aAaLry eueproc6epexeHile qenecoo6pasHo
peuarb, nepexoAg Ha rexHororilil HoBofo rilna il co3AaBarb

HOBbte Knaccbt annapaToB, ilcnonb3yrculilx Q143l,4qecKhe
F.BneHVq, KOTOpbre OTKpbtBaloT AOnonHilTenbHbte BO3MOXHOCTI.4

eueorouaccoo6r'reHa.
B 6onsuuncrBe coBpeMeHHbrx npoil3BogcrB MoropHbrx

Macen npuMeH9pTc9 BapoqHbre KoTnbr, Koropbre npeAcTaBllfftoT

co6ofi euxocru o6revou orono 2000 n, ocHaqeHHyro vexaur.recrotZ
veruanrofi c nonacrflMr4 r cua6xeHuyro py6auroi 4nr BognHoro ilnil
napoBofo HarpeBaHilF eceil evxocl,'t. 3ta texnonorng ornilLraerct
cyulecrBeHHblMu eHepfosarparatav (pvc. 1) | 21.

FeneHue HarpeBa MarepilanoB B sfleKTpoMarHurHoM il3nyLre-

Hvl:'A At ana3oHa caepxesrcoxori Lracrorbr (CB9-guanaaoHa) no:eonner
!/cnoJrb3oBarb rexHonorilqecKue cpe4bt c Eoctaro.rloi Ailofl eKTpr4-

vecrori nponuqaeMocrblo KaK HaKonilrenh oHepruru CB9-nonr (CBLln)

AnA vx caMopa3noxeHll, Rarant ga h nepeAallil renna. flpn srov
rpaHccpopMaqur oneKrpuqecKot gHeprilh B rennoByro npohcxoA14r 3a

cver eos6y4qenr,rs CB9-noneu rone6auuil MoneKyfl TexHonoruLrec-

Kot cpeAbr - Ar/gneKrpl4Ka, qro 3HaqhreflbHo ilHreHcu$hr.ll4pyer
eueproo6veu, TaK KaK TennoBbrgeneHle v1er Bo BceM o6ueue
Beu{ecrBa. flpr npaennsuoM noAXoAe r paspa6orre CBt{-rexHonorrti
Bo3MoxHo ux e$$errusuoe npt,tMeHeHile Bo MHorhx rexHonorilqec-
KilX npoqeccax coBpeMeHHofo MauuHocTpohTenbHoro nporl3Bo-

ACTBa, HanpilMep, npu npoil3BoAcTBe MoTopHbrx Macen.

,[nr oqeurr BnAAHIAA gneKTpoMarHurHoro CBLI-nonF Ha

npoqecc pacrBopeHils npucaAoK a 6asoeorir uacne lz1-20A 6utnr
npoBeAeHbr na6oparopnsre ilccne4oBaHile Ha 6age xounoauqnfr,
npegocraBneHnurx OOO <Hflfl Keannrer), B Koropbrx pa3nrqHoe
Kofir4qecrBo 6asoeoro Macna c npilcaAKaMu B nnacrMaccoBbrx
eMKocrFX noMeulanocb B KaMepy o6beMoM 25-30 n, e xoropori
co3AaBaflocb oneKrpoMarHilrHoe C89fl c onpeAeneHHoi Hanpnxen-
Hocrbro gneKrpr4qecKoro nonn E (puc. 2). HenocpegcrBeHHo nepeA
pa3MeuleHileM B KaMepe Macflo c nphcaAKaMil nepeMeuilBaflocb
nyrev es6anruaaHtn vt BcrprxilBaHhq B TeqeHne 1 0 c. flo pe3ynbra-
rav pa6orur ycraHoBneHo, vro o6pa6orra KoMno3ilr.l,rri nprcaAoK
oneKTpoMarH!4Tgutl CB9fl npilBena K nonHoMV cueLuenurc ee
KOMNOHEHTOB

lnn oqeHxn Bo3MoxHocru npilMeHeHilq cnoco6a cMeuJeHilq
ueo6xo4r,rlo npoBeAeHile pa6or no o6pa6oxe KoMno3lr-14r4 B EilHa-
MhqecKoM pexhMe o6pa6orxu, re. c npilMeHeHileM qilpKynnquil
(puc. 3). O6pa6orra oneKrpoMarHilrnurrra CBH fl rpaHcMlrco4oHHoro

vacna TAfl - 158 e oKcnepilMeHTax npuBena K yflyqueHhn ero
rou6onoruqecrilx ceofi cre:
- AilaMerp nqrHa h3Hoca yMeHsurilncq c 0,73 rvrrvr Ao 0,64 wna;

- Harpy3Ka cBapuBaHilF yBenuq unacs or 3 1 5rrc Ao 335rrc;
- Kpilrr4lf ecKae Hafpy3Ka yBefl uuunacs go 11 2 xrc.

ocranunute dueuxo-xt4tililqecxue ceoicrBa SToro Macna

cooreercreoeanil TY
Ha ocHoee noilcxoeofr npopa6orru 6srna coa4ana npoil3Bo-

ACTBeHHa9 yCTaHOBKa Anq npilroToBneHhq MOTOpHbtX Macen pa3flLrlr-

Hbrx MapoK Bo3AeilcrBheM oneKrpovarunrHoro CB9f1.
O6pa6orua MoropHoro Macna SAE 5W40 CF-4|SG B Konr4qecrBe

1 00 n npoeognflacb Ha rexHofloril.recrori ycraHoBKe AByMg reHeparo-
paMil 3neKTpoMarHilTHoro nong cBepxBbrcoroi qacrorsr. B pa6ovyto

eMKocrb ycraHoBKl4 3aKavilBanocb 6asoeoe Macno il 4o6aennnncu
npilcaAKil. lauuar cMecb nepeMeuhBaflacb HacocoM e re,{eHile 30
rvrru. B npoqecce nepeMeuilBaHilF r43Mepqracb reMneparypa Macna.

flocne nepeveuilBaHile Ane npoBeAeHVA aHanv3a or6upanacu
npo6a vacna il BKnrcLranacb ycraHoBKa, Koropas e reqeHue 5 MilH

o6pa6arsreana Macno npil nepeMeuilBaHun e eMxocril CBt{fl.
Tenaneparypa Macna 3a 40 rvulu B npoqecce o6pa6orxu

yBenuqilnacb c 11 Ao 20 oC n Ann npuroroBneHut Macna c npuMeHe-

ur,rev CB9f'l 4ononHilrefl bHoro pa3orpeBa ero He norpe6oeanocu.
Pesynurarur oqeHKil noKa3areneti vacna SAE 5W40 CF-4/SG

il3roroBneHHoro rpaAilqhoHHsrl cnoco6ola u c ilcnonb3oBaHueM

CB9fl, npraeegeHur e ra6nilqe. Kar auguo ra ra6nnust , ocHoBHbte

noKa3arenh cooreercrayrcr TY
flpu rpa4uquoHHofi rexsonoruil npoil3BoAcrBa (pa3orpeB ,4 nepeMe-

urreauue) 3arpaqilBaercg or B0 4o 100 rcBrq oHeprilil, a npu h3roroB-
neHytr. c ilcnoflb3oBaHilev CB9fl - oKono 12 xBr,r, re. e 6-8 pas

MeHbuJe. Kpoue roro, coKparilfiocb s 10 il 6onee pa3 BpeMfl Ha

il3roToBneHile Macefl.

Corpauleune e 2-3,6 pasa eHeproeMKocrl4 npil ucnonb3oBa-

H14r,4 oneKrpoMarHilrHoro CB9f1 nonyveHo raKXe npil onbrrHoM

u3roroBneH!414 Aeyx naprui naKeroB npilcapor flflK-473 Ha cneqhanb-
uori ycrauoexe BMecruMocrbro 1 000 nurpoe, a o6qee epevr il3roroB-
neHilF coKparilnocg c 3 ,lacoe 4o 45 r'rnuyr.

Taruv o6pasoM, ucxoAt t13 npoBeAeHHbrx uccne4oBaHili l,t

pacv6roe, AoKa3brBarculhx s$$exrreuocrb n gKoHoMrlrc eHepreru-
LrecKhx pecypcoB npil HeBbtcoKl4x BpeMeHHblx noKa3arefltx npoqec-
coe o6pa6orrr, nphMeHeHhe CBL|fl npu il3roroBneHur Macen MoxHo

paccMarpuBarb KaK nepcneKTilBHoe HanpaBneHile coBepueHcTBoBa-

H14q cyulecrByrou-I4x rexHofl orilt npoil3BoAcrBa MoropHbtx Macefl .

Cnucox nureparypbr:

1. He$ru u ue$renpo4yxrur. 9acru 4. Macna, cMa3Kil 14 npuca4Ku,

1994,320c.

2. Euensssoe B.E., Mrrycoea T.H. Paapa6orra u npou3BoAcrBo

oKonorilLrecKil yny\rueHHbrx MoropHbtx Macefl. - M.: OAO
l-.lH l/ l/TO ne$rexuv, 1 994r-53c.

3. EropoB 1O.M., Eo6xoe C.H., Jlrcurar B.B., flaprcouxnx A.H.,

flunrxoa GB. flareur PO Ne 2138175 Cnoco6 cMeueHhe
xr,iAKl4x BeulecrB. - Ercn. Ns30, 2000r.

4. 9ynroe fl.B., 9ynxoa 14.fl. Tonnileo il cMa3oqHbre Marepilanbl:
accopTuMeHT, KaqecTBo, npilMeHeHile, 3KoHoMtlfl , eKonorilt.
CnpaeoqFroe il3AaHue. - M.: <flonurexHilKa), 1996r. - 304c.

5. Mareneecxni O.M., flaurxn B.fl., Eyrxoecruh V.A. vt pp.

Cuagoqgute Marepilanbr: AuruSprrqnouHbre n npol4Bo143Hoc-

Hure ceoilcrea. Meroagr ucnurrauuri. CnoaeoqHilK/ - M.: Maruu-
HocrpoeHue, 1989, 224 c.

6. Acraxoe A.8., lllrapoxoe lO.M. 3nexrpouarnuruoe none. Kypc

$usurn. Torvr ll - Mocrea.: Pegarqur $rsuro-vareuarilLrecKat
nilreparypa, 1980r - 360c.
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Ta6nuqa - Peaynurarsr oqeHKil noKa3aTerer uacna (SAE 5W40 CF-4lSG [aroroereHHofo rpaguqxoHHunr cnoco6onr 14 c ucnonb3oBaH[errr CB9fl
(noryveHo cMeuuBaHue[, npuca4ox c 6asoebr[4 [4acnoM u o6pa6orxor.r CBr-]-noreu B ycraHoBKe o6rer'.ror',r 120n)

NgNI

HauliteuogaHne
noxagatenefr

Hoprvra

Tv 0253-0'l 540065452

Macno nprro-

T0BneHHOe no

TpaAhqiloHHol/

TexHofl0rfifi

Sasoeoe

)no, nepeMe

UJAHHOE

c Ao6ae-
rHbrMil np[-
ca.qKaMI

llocre o6oa6orrr CBr-lfl
HA VCTAHOBKE B TEqEHIC

5 uun 10 tr.run

ooo
<Kgalutetl

25locHVlVt ooo
<Kgalutet>

25locHVtVl

bR3KOCTb Kl,lHeMaTrq eCKa9

nou 100'C. uvz/c 13,5 - 14,5 to,o 15,6 'lE e,.1 16 E 15,12 15,6

2. l4HAexc sssxocrrl He uesee 135 161 183 164 165

3 3onurocrs cyns$arran, % He 6onee 1.5 1.11 4At.T 1.4 t.a
A llenovxoe vncno, rvrr KOH

Ha 1 r Macna

He ueree
85 9,44 11 18 11,3 11, 0

5. Maccosas AonF Mexa-

HLrqecxurx nnruecefi %
He6onee 0,015 0,0052 0,0052 0,005 0,005

6. Maccosas AonR BoAbl He 6onee
Cnonrr

Cneaur Cne4ur Cneau Cre4u

7 MaccoBa9 Aonfl aKTl4BHbrx

etellleHroe, %
- Kanbqilt
- q[HKa

0,32
0,10

0,38
0.'14 n 44

0,38
0,15

I eMfl epaTypa 3acTbrBaHu9,
oa

He BbtuJe
-36 -JO

9. !ltarvrerp ngTHa t43-

xoca, Ilr, uu:
0,34 0,45 0,35 0,43

10 nalpy3Ka Kpl,lTr4qecKafl ,

Pu, rrc
94 106 119 119
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Ooxrx A.E.
rovuepvecrui AupeKrop
OOO (CAOH-CilcreMa)

NPilM EH EHIAE 1/3MEPI/TEIIbHbIX C]4CTEM B KOMNfi EKCAX
ABTOMATI/3AU1/ 1/ KOMM EPLr ECKOTO yLl ETA AB]4ATOnfl il BA

oBpeMeHHbre chcTeMbt KoMMepqecKoro yqeTa Ha TonnuBo3an-
paBoLrHbtx KoMnfleKcax cTpogTcfl Ha ocHoBe aBToMaTil3hpo-
BaHHbrx pabovlrx vecr (APM), npeAocraBnerculux ua6op

cpyHKqhlZ AflF aBToMarilsupoeaHuoi peafl il3aqilh rexHonorilLtecKilx
npoqeccoB. Fpruu npe4craBilTeneM nogo6Hbtx chcreM gBnnercg

KOMnneKCy ynpaBneHh' TexHonorilqecKilMu npoqeccaM[ HanABa vl

KoMMepqecKoro yvera T3K aeponoproB (ACCOJIb-AOPO>, npouaeo-
4crea OOO <CAOH-Cr,rcrervra>. APM, BXoAsulile B KoMnfleKc aBroMa-
rv3a\ttvt, pa6orarcr c qeHTpanil30BaHHoil 6a3oi AaHHbtx, coxpaHerc-
ulerz Bc|o ilH$opMaqurc o TexHonorilqecKux npoqeccax npileMa,
HaruBa il xpaHeHhr. Tarnv o6paeov $opruupyercr egilHoe nu$op,
MaquoHHoe npocrpaHcrBo no3Bonerculee eS$exrueuo ynpaBnsrb
pa3flilrtHbrM TexHonoruLtecKuM o6opy4oBaHheM, ilHTerpupoBarb
chcreMbr nporr4BoaBapilfiuofi saulnrut, +opM14poBarb pa6oqyro

AoKyMeHTaqilrc !4 aHaflil3r4poBarb pa6ory ronn,4Bo3anpaBoLtHoro
KOMnneKCa.

BaxHyro ponb npil nocrpoeHuil KoMnneKcoB aBroMarv3aqvvl
BbrnonH9|oT clrcreMbt l43MepeHur napaMerpoB xt4AKocTt4 B pe3epBya-
pax. B censu c reM, vro Kon!4qecrBeHHbti yger HeSrenpoAyKToB
BeAercF B eAuHl4qax Maccbt, K no4o6ttutv cl4creMav npegbgBnttoTcq
xecrKile ycnoBug no roLtHocl4 l43MepeHilt ypoBHfl, nnorHocril Lr

TeMneparypbr npopyKra. Cnequ$raxa pa6orbt c aBharonrilBoM
HaKflaAbrBaeT AononHilTer|bHbte orpaHilqeHil9 Ha npilMeHgeMbte
Marepuanbr npu il3roroBneHuil nepBilLtHbtx npeo6pa3oBarereft .

Ha ceroguaunilf AeHb BceM npeAbnBflFeMbtM Tpe6oBaHhFM
coorBercrByer il3MepilreflbHae cilcreMa (CrpyHa) Qnpuur
<HoeilHTex). B ocHoee npilHLlilna il3MepeHilg flexr4T MarHhrocrpl4K-
qr4oHHbrfi oSSeKT. Snexrprvecxuri ToK, npoxoAfl no BonHoBoAy 

-crpyHe, B3ailMoEetcrByer c MarHilTHbtM noneM nocrogHHbtx MarHh-
ToB, pacnonoxeHHbrx B nonnaBKax. B pesynurare B BonHoBoEe
nopoxAaeTcg aKycrr,4qecKa9 BonHa, BpeMe pacnpocrpaHeHilt
KOrOpO14 nponopqiloHanbHo ypoBHro ronnilBa B pe3epByape.

l,4suepenue nnorHocr14 ocyqecrBnfl ercn c noMou.lbro nonfl aB-
Ka il ypaBHoBeuilBanulux qenoqeK, Harpyxa|oult4x non|aBoK, ycTa-
HoBneHHbrx KoHqeHTpr4qHo orHocilTenbHo uraHril. flpu usveHeunr
nfl oTHocTr4 xr4AKocTil MeH9eTC9 BbtTa|KLlBarcUla1 CVna, nOnnaBOK

nepeMeulaercfl orHocilTenbHo rpy6bt Ao rex nop noKa He Hacryn!47
paBHoBecHoe cocroFHue 3a cqer nepepacnpeAeneHil9 Maccbt c
noMou.lbro ypaBHoBeuihBarcqux qenoqeK. BenuqilFta nepeMeu.leHuq
nonnaBKa nponopqt4oHarbHa u3MeHeHr4rc nnorHocrll. flarvux nnor-
Hocl4, ocHoBaHHbnZ Ha onilcaHHoM npr4Hqilne, nyreu nop6opa
o6teMHo-eecoBbrx xapaKTepilcrilK nonnaBKa il qenoLteK, voxer 6urru
HacrpoeH Ha nnbori no4guana3oH r43MepeHhe nnorHocrt4 or 450 po
1 500 rr/uJ, qro no3Boflqer npuMeHRTs ero Aflq l43MepeHilr nnorHocrh
pa3nuLrHbrxxllArocrefi, e rov qilcne il flBKX.

lzlsrrrepeuue Maccbr aBharonflilBa c noMorr{bto ct4creMbl
u3Mept,tTenbHori <Crpyua> npoBoAer KocBeHHblM MerogoM crarilqec-
Kr4X l43MepeHil14 nO pe3ynbTaraM il3MepeHili:

- ypoBHF - KaHanaMh il3MepeHr'[i ypoBHF B cocraBe cilcreMbl
<Crpyua>;

- cpeEHe, nnoTHocTl4 - KaHanaMn usuepeuuri nnoTHocTu B

cocraBe cilcreMbt (CrpyHa) 
;

- cpe4Het4 reMneparypbr - KaHanaMil usuepeHui reMneparypbr B

cocraBe cilcreMur <Crpyna> ;

O6ueM aeharonflhBa aBToMarilqecKu BbtLtilcrgercg no
rpaAyilpoBoqHbtM Ta6nuqaM pe3epByapoB no u3MepeHHoMy 3HaLte-
Hr4lo ypoBHe Hl1. B ma6nuqe 7 npegcraeneHbt ocHoBHbte Merponorn-
qecKhe xapaKTepilcTr,|KLr chcTeMbr.

!aHHurri nnorHovep, o6na4aer BbtcoKhMh MerponorilLtecKilM14
xapaKrepilcn4Kavn (a6conrcrnaF norpeuHocrb 143MepeHhfl nnorHoc-
ru 1 rr/vJ c 6onbuhM Merponoruvecxuu aanacov).

Ta6nuqa 1

flaparlterp Bennqusa

!uanaaor il3MepeH,4F ypoBHF, tMt\4 200..1 8000

fl pe4enur 4onycxae[4on a6conorHor4 noneuHocri4
,r3[repeHue ypoBHfl , t\4M

!2

fl pe4en gonycxaeMor4 a6conorHo14 noTpeuHocr4

u3[re0eH[F nI]oTHocTil. Kf/t\4"
r1

fl pegen gonycxaeMor4 a6conorHo14 norpeuHocl4
r/3[4epeHt,te reuneparypur,'c

10.5

flpe4ensr 4onycxaeuor,t orHoc[TenbHoil

nOrpeUHOCTli4 trtstrlepeUf tl l\,la00bl, %
10.5

lnn peanrsaquh yAaneHHoro KoHrpone pa6orbr T3K B

KoMnneKce (ACCOIIb-A3PO> npe4yclorpeHo APM yAafleHHoro

c6opa 4auuurx (pnc.2).3ra onquR nensercq Hail6onee Bocrpe6oBaH-
uoi gnn KoMnaHilfi, cKflaAbr l-CM xoropurx reorpa$ilvecKu pa36poca-
Hbr no Bcei TeppilTopr4l4 crpaHbr, a peueHilq no ynpaBneHurc npilH14-

MarcTcff B TOnOBHOM OCpvrCe OnepaTilBHO il Ha OCHOBaHilil AaHHbtX,
nonyLf eHHblx c o6rexroe xpaueHVg aB4arvnnvBa.

Cncreua MoHl4ropilHra no3Boflser B ygo6Hor/ $opue npo-
cMarpilBarb pe3ynbrarbr 143MepeHilt, no Kax(AoMy pe3epByapy,

BKnpLlag noKa3aHilg oT,aenbHbtx aaTqilKoB nnoTHocTl,4 tl 3HaLteHilg

TeMneparypbr Ha Bbrcorax ilx ycraHoBKu. flpu nocrynneuuil HeKoppeK-

THbrx flaHHbtx or r43MepilTenbHori cilcreMbt nporpaMMa BbrAaer
cooouleHile o c6oe KoHKperHoro r/3MepilTenbHoro KaHana. B npo-
rpaMMe npeAycMorpeHa Bo3MoxHocTb BbrBoAa Ha neqarb hH(popMa-
qilH o reKyuleM cocrorHrll4 pe3epByapHoro napKa c pa3nilqHot
creneHbrc Aeranr43aqilh (aurao4 Sopr'irar ODF, c nocneAyou-I4M

orKpbrrileM B naKere Open Office); APM npegcraBneHue AaHHbtx
no3Boflqer paborarb c apxhBoM AoKyMeHToB, oQopMneHHbrx c
npilMeHeHileM flO xor'rnnexca. flpe4ycvorpeHa Bo3MoxHocrb
npocMorpa aKroB npheMKil Tonflr4Ba, cMeHHbrx orqeroB no Hanuey (e

nhrpoBoM 14 KilnorpaMMoBoM 14cLrrcneHiln), peecrpoe il nop$epByap-
HbrxxypHanoB.

flo4nporparvrva a+ann3a AaHHbrx n03BonFer npocMarpilBarb
apxilBHyro ilH$opMaqilo 06 il3MepeHilFx napaMerpoB xl4AKocrr4 B

pe3epByapax. flpe4ycuorpeua Bo3MoxHocrb nonyqeHilr ilH+opMa-
qilr4 Ha nrcbori MoMeHT BpeMeHil 3a nepiloA apxilBa. Ha prc. 3 npe4-
craBneHbr rpa$uxu l43MeHeHut napaMerpoB B TeLreHile Mecsqa B

oAHoM 143 Bepril KanbHbrx pe3epByapoB T3K nyKOr'lIl-AOPO. f locrpo-
eHHSre rpasnril hMercT Bo3MoxHocTb Mac[JTa6upoeauvtn.

Ha rpa$ure ypoBHe MoxHo pa3nhLl4Tb $axrsr or4enuusrx
cnilBoB aBilaronnilBa B TonnilBo3anpaBull4Kil. CKaqoK nlorHocril Ha

coorBercrByrou.lev rpa$nre o6ycnoBfleH Typ6yneHTHbtMV ABneHVA-

Mil B p$epByape npr npueMe ron-nhBa. flo er4y 3aBuct4Mocn4
TeMnepaTypbr 1,1 nfloTHocTl4 MoxHo cAeflaTb BbrBoA o ToM qTo ct4cTeMa
paooraer npaBuflbHo, orcnexilBa9 TeMneparypHbre Kone6aHil9 B

nphAenax 0.5'C, qro Moxer roBopr4Tb o BbrcoKofr Merponoril\recKofi
HaAexHocTr4 KaHanoB nfl oTHocT14 u TeMnepaTypbr.

Tarru o6pasoM ycraHoBKa cilcreMbr ,r3MepeHilq qBnflercn

Mot"t{HbtM t4HcrpyMeHToM Anfl o6ecneLreHug KoMMepLrecKoro yLrera.

YctaHoera cilcreMbr MoHnropuHra, B qeHTpanbHor'r o$uce
ynpaBflflroulerZ KoMnaHilLr Aaer Bo3MoxHocrb yganeHHoro c6opa

AaHHbrx o sil3uqecKilx napaMerpax ue$renpoEyrroB Ha cKnaAax
l-CM rounaunu il npegocraBnner uupoKue Bo3MoxHocl4 no BbrBoAy,

B yAo6Hori $opue, o6beKTilBHbrx AaHHbrx o cocroeHiln HeorenpoAyK-
ToB B pe3epByapHbtx napKax c pa3flL1liHot creneHbrc Aeranh3aqilh,
HaLrhHaq or cBoAHoro orqera no HecKonbKuM He$re6asav u 3aKaHLu,r-

Ba9 OTAenbHbrMil p$epByapaMil.
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fly6acoe to.E.
K.T.H.

3AO <Ans6arpoc>, r. Mocrea

1 ) KoHrponnep MilKponpoqeccopuulri l-AMMA-1 0
ucnonHeHile3 -'1 Lur;
2) garuvrruypoBHfl yflbrpa3ByKoesre ,[W2M-10-0 - or 1 go 4 Lur;
3) garvraru reuneparypbt MHororoqeqHbte .QTM2-1 -or 1 Ao 4 ur,

fAMMA-1 0M/nyys/Eyy2M rAMMA.10M/Ayy6

(DyHKql414, BbtnonHqeMbte cilcTeMaMu B 3aBr4cilMocrl4 oT ilcnonHeHilff.
Crcrevsr [AMMA-10EyV5 r,r l-AMMA-1 0lE)/y'2 o6ecne.rilsa-

ror l43MepeHile ypoBHei H reMneparyp xr,rgxocrerZ B p$epByapax
4arv u ra v n,QVY 5 n lW 2M- 1 0- 1 (4o aocsrv ra u Lterbt pex pe3e pBya poB )
coorBercrBeHHo, KoppeKqiln il3MepeeMbtx AarltilKaM!4 ypoBHei c
yLreroM TeMneparypbt KoHrponilpyeMoil xugrocru, BbtrlilcleHile
o6reua xilAKocrr4 c r4cnonb3oBaHileM rpaAyupoBoqHbtx raonilq
pe3epByapoB.

Cucreva l-AMMA-1 Ofiyy2l Af M2 o6ecneqhBaer il3MepeHue
ypoBHet x,44Kocrl4 B pe3epByapax AarLthKaMil [W2M-10-0 (ao
Lrerbrpex roqeK il3Mepeuun), nsvepeuhe reMneparypbt cpe4bt B

pe3epByapax AarLruKaMil EfM2-1 (Eo verurpex KaHanoB u3MepeHhn,
npil groM B KaKqoM KaHane Ao 16 To.leK il3MepeHilq rervneparypur),
KoppeKqilrc h3MepreMbtx AarLtrKaMil Ayy2M-1 0-0 ypoBHei c yqeroM
reMneparyp, r43MepqeMbtx AarqilKaMu !TM2-1, eurqr4cneHile o6beMa
XHAKOCTI4 B pe3epByapax c ilcnonb3oBaHileM rpaAyupoBogHbtx
ra6nilq pe3epByapoB.

Ornrqns MeX4y chcreMarvrra l-AMMA eaKnrcvatorce B cnegyto-
ueM.

Cncreua FAMMA-10/AyY5 a oany orpauuveuufi no AnuHbt
AarquKa (4o 4 v) npilMeHflerce Ha ropn3oHranuHurx eMrocrqx. B
KaqecTBe eneMeHTa KoppeKqhh no TeMnepaType AaHHbtx fpaAyilpo-
eovuoil ra6nrqbr KoHTponupyeMofi Mepbr BMecTilMocrl4 BbtcrynaeT
repMoMerp Aarltr/Ka [w5. flpr He6onsutux Bbtcorax p$epByapoB
ilMerculuri Mecro Bo3Moxlrstfr rpa4ueHr reMneparypbt no BeprilKaril
He oKa3blBaer cyrJ.lecrBeHHoro BnnAHVA. Kpone roro, e 6onuuhHctge
cnyqaeB KoHTponilpyeMbte eMKocTt4 9BftfltoTc9 noA3eMHbtM14, 14

aKTyaflbHocTb BepTilKaJrbHoro TeMnepaTypHoro MoHrlTopuHra
oTcyrcrByer.

Cucrevur fAMMA-10/!yV2 u l-AMMA-1O1AYYUAIM2
ucnonb3yrorcs Ha BeprilKanbHbtx pe3epByapax Bbtcorot, npeBbrula|o-
ulefi 8-10 rrr. Ornuque oAHolZ cilcreMbr or4pyrorZ yKa3aHo B Ha3BaHilil
cucTeMbf il 3aKn|oLtaeTct B Hanu\w ttnn orcvrcTBt4Lr B cocTaBe

1/ 3 M E P ]4TETI b H b I E C I/ CTE M b I O 5b E M H O- MACC O B O rO YL{ ETA

[nfi OSbEKTOB XPAH EHIAfl H EOTE n POEyKTOB

llf r.racronr.rlee BpeMfl npoqeccbr yqera Heeril h HecprenpoAyKroB

lt\EocrarovHo crporo perflaMeHrilpyer prA pyKoBoAflulr4x
lJ goryvreHroB, cpeArl Koropbtx Har6onee nonynrpHbtM c\.tilTaer-
cs I-OCT P 8.595-2004 11l. ?to HeyAuBilrenbHo, raK KaK B HeM pac-
cMaTp4BarcTCt BCe MeTOAbt l43MepeHhq il !4x xapaKTepHbte norpeul-
Hocril KacarenbHo Maccbt HeSru u ue$renpo4yxroe.

Flpoqecc yqera MoxHo pa3Aell4Tb Ha rp/ ocHoBHbte grana:
npneMKa, xpaHeHile n ornycK npo4yKra. Ecnr s rexuonorilu o6beKra,
B ocHoBHoM, npilcyrcrByor nepeurfi u rperni eransr, ro HeocnopilMoe
npeilMyqecrBo ilMelor npFMoti n rocgeuHsrri MeroAbt AilHaMhvecKilx
il3MepeHili, TaK KaK npeEenbt AonycKaeMori norpeuHocrt4, onpeAe-
fieHHbre e /1 / e4eoe u 6onee pa3 MeHbue, LteM y MeroAoB l43MepeHilF,
ocHoBaHHbtx Ha rhgpocraruLtecKoM npuHqune. B raxux ycnoBhqx
(xaparrepHo 4nr A3C) yver neQrenpo4yKroB B pe3epByapax Hochr
pe3epBHb[i xapaKTep, a ocHoBHbtM ABnAercA npilMeHeHile noroqHbtx
MaccoMepoB 14 nfl oTHoMepoB.

lzhave peLlaercn 3aAaLta yLtera, KorAa e pernaveHre $yuxqu-
oH14poBaHilg o6uerra npeBanilpytou.lhM granoM qBagercs gran
xpaHeHilg n poAyKTa. 3gecs xonuvecreeH Huui yqer AilHaMilLtecKh tvll4

MeroAaMil 3arpyAHeH il HegQQeKrhBeH, rK. rpe6yer Hant etAe
pe3epBHbrx pe3epByapoB n ueo6xo4u raocr/ peryfl FpHorZ nepexavru
xr,'rgKocn4 ua o4noi eMKocl4 B Apyryrc. floerovy ocraercg ToJtbKo
cnoco6 xourpong 3a cocToflHl4eM npoAyKra B pe3epByape xpaHeHnF.
B eron cnyvae ueo6xogr,rwsrv ycfloBheM npoqeAypbt yqera eBneerce
arrecraqile pe3epByapoB, KaK Mep BllecrilMocrh. Cyqecrayer u eule
pgA OrpaHilqeHhh B npilMeHeHhil AhHaMilqecKilx MeToAoB:
- oqeHb BbtcoKag cTot4MOCTb nOTOL|Hbtx MaCCOMepoB:
- HeoAHopoAHbtt cocraB yLlitrbtBaeMoro npoAyKra (ero, e nepeyro

oqepeAb, orHochrce K pacTBopeHHbtM B npoAyKTe BOEe il fa3y h
xapaKrepHo Anq npoqeccoB noAroroBKr4 n nepepa6orru He$rh).

B ycnoeunx xpaHeHilq ne$renpogyrra vFV ero HeoAHopoA-
Hofo cocraBa nau6onee npaKTrLtHbtM c rortKl,t 3peHilF 3arpar u

TOqHOCT!4 KOnhVeCTBeHHOTO yqeTa gBnreTcg MeToA onpeAefieH4g
Maccbl, ocHoBaHHbti Ha rhApocraril\iecKoM nphHqune. f'lpospavuar u
noHFTHag cxeMa BbtLtilcneHilF Maccbt (gaeneuue cron6a xu4xocrr,
AeneHHoe Ha ypoBeHb, Aaer ilHTerpajrbHy|o nnoTHocrb, LtTo B Kyne c
rpagyhpoBoqHofr ra6nuqei oAHo3HaqHo onpeAeneer Maccy npogyK-
ra) obnervaer pa3peuleHile yLterHbtx cnopoB, excnnyaraqrn o6opy-
AoBaH!4q H AilarHocn4rry HeucnpaBHocret.

Gncreuur t43MepltrenbH ure FAM MA gnn o6reM Horo yqera
Ha 6a3e KoHrpornepa FAMMA-10 (crvr. puc- 7) npe4Hasnavensr 4nn
il3MepeHilq ypoeueri pa3nuqHbtx xuAKilx npoAyKToB, a raKXe il3Mepe-
Hilg reMneparypbt KoHrponHpyeMoi cpeAbt e oguori ilnh HecKoJtbKl4x
rovxax (e 3aBilcl4Mocn4 or rrna nogKnrcLteHHbtx 4arvraroe), KoppeK-
qhil il3Mep9eMbrx AarqilKaMil ypoBHei c yLteroM reMneparypbl
KoHTponilpyeMof xilAKocl4 14 Bbtrl4cueHilg o6tena xilAKocn4 c
ilcnonb3oBaHueM rpaAyilpoBoqHurx ra6nnq pe3epByapoB c t Hp.tr',tKaqv-

eh il3MepeHHbtx napaMeTpoB Ha BcTpoeHHoM t4HAl,4KaTOpe, a TaKXe
Bo3MoxHocrbro ocyulecrBneHiln qn$poaoro o6MeHa no nocneAoBa-
renbHoMy 14Hrep$eracy c eBM BepxHero ypoBHe.
Cncreuut BbinycKarcTcF B cne4ytoulr4x LtcnonHeHr4qx:

- cr/creMa !43MepilrenbHae fAMMA-10/!yy5 (ncn. 0) e cocraee:
1 ) KoHrponnep l-AMMA-10 racnonneHne 1 - 1 rur;
2) 4arvr,rxra ypoBHe ynbrpa3ByKoeure [W5 - or 1 go B ulr;

- cilcreMa il3MephrenbHan l-AMMA-10flW2(ucn.1)ecocraae:
1 ) ronrponnep MrKponpoqeccopnsrri I-AMMA-1 0
ilcnoflHeHile 2- 1 ut.:
2) pauuxrttypoBHe yltbrpa3ByKoesre [W2M-10-1 -or 1 Eo 4 ur;

- cucreMa il3MephrenbHas |-AMMA-10/.4W2lEfM2 fucn.2) e

cocTaBe:
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cilcreMbt AarvuKa ,[TM2. eror AarquK no3Bon""r p"unr.oruro I Ayy4MAcocrohrras6noxaconpexeHilecAarqilKoM FlC|.4u
il3MepeHue reMneparypbr no Bcef Bbtcore eMKocrr4, TeM caMbtM, I oAHoroil3AarquKoB:
ToqHeeonpeAenilTbtt3MeHeHilereoMerpilqecKhxpa3MepoBpe3epBy- | - AarLrilKa ypoBHq ynbrpa3ByKoBoro !yy2M, o6ecnevreaor4ero
apa. floerouy ct4creMa TAMMA-1O/.qyy2l[fM2 uveer 6onee I raarr,repeHue reKyu.1,4x guaqeHufi ypoeHeri, ypoeHeri pa3Aena cpeA,
BbrcoKile MeTponorueecKile xapaKTepilcTt4Kn no onpeAeneHhto I reMnepaTypbt,AaBneHilr;
o6uenaa xilAKocl4. llpae4a, v crour oHa Aopoxe ua senlrvur.ry | - AarqhKa ypoBHe ynbrpa3ByKoBoro AW6, o6ecneqhBaou.lero
crol4Mocrl4 BxoAstqr4x B cocrae garvnroe !TM2. I usnaepeu[e reKyqr,4x 3Haveuurl ypoeur, reMneparyp, n44pocraril-
OcHoexuterexHr4qecKileAaHHbteu MerponorhqecKuexapaKTepuun- | LrecKoroAaBneHhq.

Kil npuBeAeHbl e cao4Hoti Ta6nuqe 1 . I Eyy4MA B KoMnneKre c flW2M peuaer saAavu o6reunoro
flapauerputKoHTponilpyeMoficpe4ur: I yvera aHanorrqHo o4creMaM FAMMA, o6napan AonoflHilreflbHbrMl4

- pa6ovee ils6utro.{Hoe AaBJreHue ue 6onee 2Mna gna AarqilKoB I Synrqranrvru: LrerbrpexKaHanbHbrM ToKoBbrM raHrep$efrcou u napoit
[W5, ne 6onee 0,15 Mfla 4nn AarvuKoB Ayy2M-10-0, !yy2M- | cunoesrx rnovei 4nn ynpaeneHile BHeuHrMh ycrpoficrBaMil.
10-1 n lTM2-1; I AW4MA (cr'ir. puc. 2) a rounnexre cAarqurou EWO (Ayy6-1)

- pa6ovttti4ilana3oHttguexeuurireMneparypbrcpeAbrorMr4Hyc45 | nporaaeograr h3MepeHue ypoBHF npo4yKra, ypoBHF nogroeapnori
4o+65C; I eogut, TeMneparypbr v AaBneHVA r!44pocraruqecxoro cron6a eurquc-

- nflorHocrb xu4rocru or 600 go 1500 rr/r\ir3; I neHile reKyulr4x gHa.{eFrhfi nnorHocl4, uaccur 6pyrro, Maccbr Herro 14

- BF3Kocrb xr4AKocrr4 He orpaHilquBaercq npu orcyrcreuu sacrurea- | nphBegeHHbrx K HopManbHbrM ycnoBhrM sFraveHufi o6ueva il nnor-
Ht4e KoHTponilpyeuori cpegur Ha oneMeHTax KoHcrpyKr.lvrh garvu- | uocru. lzlsvepeHue ypoBHq npogyKTa ocHoBaHo Ha u3MepeHun
KoB 14 orcyrcrBr4r4 orfloxeHui Ha AarqilKax, npennrcreyoullrx I BpeMeHh pacnpocrpaHeHuq B craflbuoil npoeonore KoporKoro
nepeMeuleHrlononnaBKa. I uunynuca ynpyrofr Aesopuaquu. l-uApocrarnvecKoe AaBneHr4e

Kounnexcut r43MepilTerbHbre aBToHoMHbre Anr onpeAe- | cron6a KoHTponilpyeMoro xu4Koro npo,qyKTa npeAcraBnler co6ofi
neHtan nnorHocrr4 r Maccbr cBerrbrx xe$renpo4yrroe Ayy4MA I pasuocru 4aeneuufi, il3MepeHHbrx uuxuerl n eepxneri s.{efirarMrl
(4anee <[W4MA>) e saercuMocn4 or KoMnneKraquh, npegHa3Haqe- | gaaneurn. f'lo pesynuraraM il3MepeHiln ypoBHr 14 rugpocrarhqecKoro
Hbl Anq il3MepeHilq ypoBHg pa3nilqHbrx xhAKilx npoAyKToB 14 ypoBHei I AaeneHhs 6nor 5C,44 no rpaAyilpoBovr.ruu ra6nuqaM Mepbr BMecril-
pa3Aena cpeg uuoro$a3Hbrx xl4AKocrefi, a raoxe il3MepeHils reMne- | Mocn4 B coorBercrBl4l4 c /1/ aurqilcnqer nflorHocrb il Maccy 6pyrro.
parypbt, AaBneHus, o6ueua, nnorHocrl4 u Maccbr xourponrpyeuoi I Kporvreroro,6noruMeereogMoxHocrbnpilHqrbBKaqecrBecobcrBeH-
cpeAbl. I Hbrx HacTpoeK MaccoBbre Aonil BoAbr, MexaHhqecKnx nprueceil n

,flW4MAtuoxerocyqecrBntrb: I xnopucrstx conei e npogyKTe. 3ro noseonser Bbrqilcflrrb Maccy

- KoHTaKTHoe aBToMarilqecKoe h3MepeHile ypoBHe xl4AKr4x I uerrorourponupyeuofrxnAKocl4.
npoAyKroB; I TexHilqecKile AaHHbre lyy4MA nph KoMnneKraUun AarllilKa-

- KoHTaKrHoe aBToMarilLrecKoe h3MepeHhe Ao qerbrpex ypoexefi | un EW2M aHafloruqHbr o4creMaM TAMMA. OcHoeFrsre rexHuqecKile
pa34ena HecMeuuBaeMbrx xr44Knx npoAyKToB; I u uerponorrqecKile xapaKTepucrrKl4 nphBeAeHbt e Ta6nu4e 1 .

- il3MepeHilereMneparypbr KoHrponilpyeMoi cpe4bt; 
I

- il3MepeHileAaBneHus KoHrponupyeMofi cpegur; I careu c 3BM eepxrero ypoaur pllc. 2 Cxeua nocrpoeHfis KollnneKca

- il3MepeHile o6ueua KoHrponil pyeMofi cpeAbr no rpagyupoaovHofi | (RS485, Modbus RTU) r3rrepurenbHofo aBroHoMHofo Anfl
ra6nuqe pe3epBvapa (e pa6ovrax vcnoBhex ra npraeenennoro I f ;,1!._i:#itlriir.iiiwul."r..t'x 15"C); | |

- u3MepeHue nnorHocrh KoHrponupyeMofi cpegsr (e pa6ovux | \
ycnoBuex 14 npraee4exr.rori r 15'C); I I ffi_ H Ypoeeur

- ;iffi3:i?'ilffi'J;JJn#ofl.."J,'f;^"Jlou'",0o" , 
",oo | iffi ""no F---. YpoaeHspassenacpes

HacrpoeK; | ^ $-+flr4pocraru,lecroeAaBfleHue
- $opnarapoeaHile qerbrpex roKoBbrx cilrHafloB B Ailana3oHax | + [ -

0...20, 0...5 n 4...20 ruA, e eenhqhHe Koropbrx coAepxilrcr | | Ayy6 f ils6utrovnoegasnerne

l4HcpopMaqileO3HaLteHUgXl43MepeHHbtxnapaMerpoB: I t-] 
t___+ Teuneparypaa5rovxax- ynpaBneHile BHeuHuMr4 ycrpoicreanlr no"p"q"rr^or^ lgyl I 6, Ku3onupoBaHHbrx rnrcqeil c BbtxoAoM rnna "cyxorl ronrarr" c I fL !-----; 06#r,l

'ffi;;il*flF-d#i**ri***r**ir# 

| * 
=;::::"'

Ta6nuqa 1. OcHoeHute rexHuqecKile r Merponon4qecKfie xapafiephcl4Kt4 c]4cTeM ,t KoMnneKcoB Koril4qecrBeHHoro yqera.

HAIMEHOBAHIC

napaMeTpa

cilcTeMbl

il3MepfiTeflbHbre

rAM MA

K0[4nneKc

rsllepurenututtt agtotolitgrrfr

IIYY4MA

cIcTe[44

hSMeplTenbHat

Anu6arpoc Tarx

Cvnepear4seplrcn.0 vcn.1 ncn.2 [vv2M Ivv6

fiuanasor r43MepeHilfl ypoBHfl, M ao4 no 25 ao 25 Ao 25 Ao6 Ao6
HuxHur,l reusuepneuurfi ypoeetu, rvrrvr Ao3 Ao3 Ao3 Ao3 Ao3 Ao3
Bepxrui reusuepnellurfi ypoaexs, te 6onee uu 250 250 250 250 242 242

A6conprraR ocHoBHar norceuHocrb
u3MepeHnr ypoBH9, t\4M

!1 r3 r3 r3 +1 +1

A6conorHaq ocHoBHafl norDeuJHocrb

il3MepeH[9 ypoBH9 pa3Aena, MM

r5 t5

A6conouaR norpeulHocrb 143MepeH[F

reuneparypul, rpa4.c
r0,5 r0,5 t0,5 r0,5 r0,5 r0,5

OTHocurenbHas norpeuHocrb l,l3MepeHilF o6rcua, % r0,35 +n 24 r0,1 8 +n ?q 10,1 8 i0,1 8

OcxogHac noneuHocrb r43MepeH[s

fr,4ApocTaTutrec(oto 4aaleHun, %

r0,1 +nl

Ouocutensras noroeuHocrb
[gMeDeHrr nnorrocru. %

ao 10,3 r0,4

0rHoc14reruHaq nomeuHocrb
u3[4epeHus llaccsr. %

or +0,4

Ao 12,6
t0,5 cesrue 120 r

t0,65 Ao 120 r
Kofl [9ecTBo KoHrpofl 14pyeMbtx pe3epByapoB AOB Ao4 Ao4 1 1 4o 108

Kofl l4'tecTBo BbtxoAoB ynpaBneH[t 6

Cereeor,l rurepgefic RS-485, Modbus RTU

69
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{o,,rnnerc lyy4fMA rBrrercq pa3BfiTheM uAeonorhil Konh-
-::-5er.cTo wera, 3afloxeHHoli B cl4cTeMax l-AMMA. flou ero
:a::aScrxe 6lrna npegnpnHffra nonbrrKa coxpaHilTb,qocror/HcrBa
:,r3-e", ,1 rtecTb hx HeAocTaTKh. Kpove roro, cTaBilflacb 3aEaqa
:5ecrs-irru He6onuutue (ogna, 4ae Mepbt BMecrLlMocru) o6beKTbl
L ! 3 :€F Hf h HCTpyN,leHTOt\4 KO| l4lteCTBeHHOrO yqeTa.,IOCTOU nCreOV
;3',r'r-"1eKca qBr'trtorcn ero SyurqroHanbHbte cnoco6gocrr. B cpaBHe-
-,,,' o cHcreMaMr l-AMMA rovnnerclqW4MA:
- f,,!oxer Becru He ronuxo o6tevHsrri, llo r Nlaccogsrfi yqer KoHTpo-

rHpyeMot xhAKocn4;

- ocHau.leH aHa|oroBbtMt4 14 Al,lcKpeTHbtMl4 Bbtxo,qHbtM14 KaHanaMh,
.rro no3Bo.nFer HaAenqrb ero QyHrqunvn ynpaBneHug (gr,tcxper-
Har chf Haril3aqile, Al4cKpeTHoe il nponopquoHafl bHoe peryfl npo-
aarure). lzlveuuo BbtxoAbt KoMnneKca npeBpaularcr ero B noflHoc-
Tbrc aBToHoMHbrrI npn6op;

- KoHcrpyKnrBHo npilcnoco6neu gnn pa3MeuleHhn e uxa$ax
aBTOMaThKr,4 TpaArquoHHo ilcnonb3yeMbtx AnA pean[3a\nv
a BTO M aTil 3 14 pOBa H H btX C14 CTeM.

AeroHoN,rHuri KoMnfleKc lyy4MA npu scefr cBoei nprBneKa-
Ter bHocTr,4 : KoM naKTHOCTb, HeBbtCOKag CTOI4MOCTb, CaMOAOCTaTOL|-

HoCTb B l43MepeHhtx l,l Bbl9l/CneHuffX, - BMeCTe C TeM ilMeeT CyUleC-
rgeHHuni HeAocraroK. 3to racaercs co3AaHilfl orLterHbtx AoKyMeHToB
no ycraHoBneHHoMy o6pa3qy. Peulurs ory 3agaLty 6ee nprveueHnn
KoMnbrcrepa HepeanbHo, nogroMy pa3pa6orra raroi il3MepilrenbHofi
ct4creMbr c gueMeHTaMil BbtqilcflnrelbHoli TexHhKl,l 6srna eecsrva
aKTyaflbHa.

Cucreua u3MeprrenbHas <<Ans6arpoc Tarx CynepBai3epD
(crvt. puc.3) npe4HaeuaveHa Anc il3MepeHils Maccbt roBapHbtx He$ril
il HecpTenpoAyKToB B Mepax BMecTilMocrt4. Pesynurarur uavepeHni,
BbrnoflHeHHbtx cncrevoi, Moryr 6btrb ilcnonb3oBaHbt Anff BbtnonHe-
Hlrr yverusrx onepaqufi u ynpaBneHilq rexHoflorilqecKilMu npoqecca-
Mn.

Cucreva o6ecneqileaer aBToMarilLtecKoe BbtnonHeHile
h3MepeHilt il pacqer ocHoBHbtx napaMerpoB npoAyKroB, xpaHFult4xct
B Mepax BMecTrlMocTrl: ypoBH9, TeMnepaTypbt, AaBneHur, nfloTHocTt4,
o6beMa, Maccbt.

Cucrena cocror4T il3 npoMbtuneHHoro KoMnborepa (Kfl) c
ycraHoBneHHbrM cneqilanil3ilpoBaHHbtM npoTpaMMHbtM o6ecne.leHil-
eM, rcrolfHr,4Ka 6ecnepe6ofruoro nvraHVF (lz16fl), 6noxoe nvraHVA
u3ofl 14poBaHHbx 6nV4 il KoMnneKcoB r.t3MepilrenbHbtx !yy6-5C!

(Eanee "xol,rnnexc").

Kovnnexc cocrot4T t/3 AarHr4KoB ypoBHf, ynbrpa3ByKoBbrx

!W6 e ronrvecrBe He 6onee rpex u 6noxa conpnxeHtlF c EarqilKaMh
5C!-3

Konh.recteo KoMnfleKcoB onpeAengercfl npil 3aKa3e cilcre-
Mbr, npil eroM Ha oAHoM KoMnneKce uoryr 6urrs pealil3oBaHbt Ao rpex
KaHanoB il3MepeHnn vaccur (l,4KM).

Koucrpyxrueuo npoMbr utfl eH H brrZ xorrl n sorep, V1611, 6t1lA4 u

6C,4 hg cocraBa KoMnfleKcoB l4HTerpilpoBaHbt B nynbr oneparopa
craquoHapHbri nOCT-1 (4anee "nynur"), pacnonararcqnracn e

oneparopHoi, a EarqhKil t43 cocraBa KoMnneKcoB pa3MeularcTc9 Ha

KOHrpOnilpyeMbrx Mepax BMecrilMocl,t.
Konhqecreo AarquKoB (cooreercraynulee vilcny lzlKM e

cucreue) onpegenqercf, npil 3aKa3e crcreMbt l/ He AolxHo npeBbt-
ruaru 108 ruryr. KonuvecrBo 5C!-3 t,t3 KoMnneKTa KoMnneKcoB

il3MepilTenbHbtx, BXoAru.ll4x B cocTaB nynbTa, EorrxHo onpeAeflgTbcF
il3 pacLrera Bo3MoxHocn4 noAKnoqeHilg K orqHoMy 5C! He 6olee rpex
.traTqilKoB.

OynrquoHansHo o4creMa cocrot4T il3 t1KM, Koropbte BKntoqa-

loT B cBot cocTaB KaHanbt il3MepeHilg ypoBHg, ft4ApocTaTilLtecKoro

AaBneHilF, reMneparypbl.
06pa6orxa, xpaHeHile u oro6paxeune il3MepilrenbHo14

ilHQopMarlilr4 B crcreMe npoil3Bo4r4Tcl nporpaMMoti "Anu6arpoc
Tanr.Cepeep", esrnonunrcr4eicn Ha Kfl rhna IBM PC, exognqun a

cocraB nyfl bra.flporpavva cucreMbt no3Bonger BbtnoflHgTb u3Mepe-
Hr4F oAHoBpeMeHHo B 108 vepax BMecriltvocl4. flporpavua
"Ans6arpoc TaHK.CepBep" BbrnolrHeer cnegyolqile SyHKqu14:

BeAeHile KoHOilrypaqilil o4creMbr il o6beKra;
BBoA r/ xpaHeHne uH$opvaquil o Mepax BMecr!4Mocl4 o6texra
(narueHoeaHus r,r o6ogna.leuuF, rvnri, BLtpbt npogyKroB, rpaAyrl-
poBoqHbre ra6nrqur, Ta6nilqbr xoe$SraqraenroB o6beMHoro
pacuilpeHur npogyrroe n r.g.);
BBoA r,4 xpaHeHile ycraBoK n npeAenbHbtx (aaapufrHsrx) gHaqernr7

Ang il3MepgeMbrx napaMeTpoB Mep BMecTilMocTt4;

- c6op il nepBilLrHyro o6pa6orKy r43Mephre.nbHorZ rnSoprvraqr,rr,r

t/KM;

- BropnqHyrc o6pa6orKy l43MepilrenbHori rat$oprr,taqr,rra no aAan-
Tt4BHbrM artropurMaM, o6ecnevuearculilM onrilMafl bHyto KoMneH-

caqurc $axropoB Bnn'Hng Ha il3MepeHil9;

- oro6paxeHue il3MepilrenbHorz ru$oprrlaqnu e ypo6uorrl gnr

prc. 3 Crpyrrypa crcreMbt uauepurensrofi

Ans6arpoc TarxCynepear,tep

flnorrocrs

-.....) lVacca

n ocT-1 fl porpaMMHoe o6ecneqeHhe
"Anr6arpoc TaHK.CepBep"

Kounnerc ta3MeplrTenbHbli

Ayy6-ECg

ECA
i
I

I

+ YooaeHu).
i

i -----> f ngpocraruvecroe AaBneHile

I 
----+ lz'lsosrrovroe gaeneilre

l

l

i--+ Tenrneparypa (a 5 rovxax)

i
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aHanh3a BuAe;
BeAe H il e a pxu BoB 143Me phren buo i r,t HSo p va q n r ;

pacver 6anauca npoAyKra 3a 3aAaHHbli 14HrepBan BpeMeHil;

QOpM 14pOBaHile il neLtaTb oTqeTHbtx AoKyMeHToB;
nepe4aqy il3MepilTenbHora uu$opvaquil B cl/creMbr 6onee
BbrcoKoro ypoBH9;

AilarHocT14Ky TexHilqecKilx cpeAcTB il npoqeccoB ct4cTeMbt.

flporpavua Syurquour.rpyer nog OC Microsoft Windows r,r

ilcnofl b3yer KoMnoHeHTbt Microsoft Office.

OcHoeHsre napaMerpbt cxcreMbt.
Clrcrelaa npoil3BoAt4T t43MepeHhe:

- ypoBHfl, AaBneHils rilApocrar!4qecroro cron6a il reMneparypbl
npoAyKra B Mepax BMecrnMocru no BceM lzlKM e aeroMaruqecKoM
pexilMe.

- Maccbr 6pyrro n Herro npoAyKTa B Mepax BMecrilMocrl4 oAHoBpe-
veuro no ecev lzlKM;

- sHa,leFrilri nfiorHocl4 r,r o6teva npoAyKTa 4nn pa6ovlrx ycnoBvit,
a raKxe np!4BeAeHHbtx K HopManbHbrM ycnoBilrM (+1 5'C) no BceM

lzlKM e aerovarilqecKoM oexilMe.
OcHoaHsre MerponorilvecKile xapaKTepilcrt4Kil npilBeAeHbt B

ceogHori Ta6nut4e 7. KoHrperHoe sHaqeHile norpeuHocl4 ravepeuurZ
Maccbr npoAyKTa, a rarofie MilHilManbHbilZ ypoBeHb ocrarKa (B pexhMe
xpauenrn ) !4 3HalreHue Ao3bt npilHt/Maevoro (ornycxaervroro) npo4yr-
Ta AofixHbr onpeAenFTbc9 B coorBercrBt4n c MeroAl4Koti BbtnofiHeHilg
r,rsrrrepeH nri, pa3pa6arbtBaeMofi Ane KoHKperH blx ycnoBilri npilMeHe-
HVF..

Ycnoeuq 3Kcnryaraqnr r creneHb 3atqllrbt Aarq[KoB
Cl4CTeM l,l KOMnr|eKCOB.

Horvrnuanunute 3HaqeHilg KnilMarilLtecKrx $axropoa -
cornacHo I-OCT 15150 anq KnhMarilqecKoro ilcnoflHeHilq OM1,5. Ho
nph oroM 3HaqeHhF cneAyou44x $axropoe ycraHaBnhBator paBHbtMt4:

- pa6oqafl reMneparypa BHeuuerl cpe4ur or MhHyc45Ao +75'C;

- BnaxHocrb Bo34yxa 100ok npu 35'C (xareropnn 5
ucnonHeuun OM);

- npegenbr il3MeHeHilr arMoc+epHoro AaBneHuq or 84 4o
106,7 rfla;

- run aruocQepbr lll, lV (MopcKaq il npilNropcKonpoMbtuJneHHaF).
CreneHs 3au.prrbr AarLrLrKoB lP68 no IOCT 14254 (nurreuenpoHnqae-
Mocrb h 3au.ll4Ta npu AnilrenbHoM norpyxeHilu a aogy)
flo ycrofivneocl4 K MexaHilqecxnu eospetZcrBt4gM Aarvt4Kl4 coorBe-
rcrByror ncnonueuuto N 1 no I-OCT 12997.

O6ecne.rextae erpureo6eeonacxocrr. larvilKu npeAHa3Ha-
LreHbl AflF ycraHoBKr,i Ha o6beKTax B 3oHax xnacca 0, xnacca 1 vt

xnacca 2 no I-OCT P 51330.9, rAe Bo3MoxHo o6pa3oBaHile cMeceli
roprcq!4x ra3oB il napoB c Bo3AyxoM Kareropill4 llB cornacuo TOCT P
5 1 330. 1 1 reM neparypHoil rpynn sr T5 exnrc,lilrenuHo.,qarqr4Kil ilMeer
83pbrBo3aulilu{eHHoe ilcnonHeHue, coorBercrByer rpe6oBaHhnM

1.

I-OCT P 51330.0 n IOCT P 51330.10, ilMeer BrlA B3pbrBo3aulilrbl
"lzlcrpo6esonacHag orieKTphqecKaq qenb", ypoBeHb B3pbrBo3au.I4rbl
"Oco6oespureo6eeonacFrulz" Ane B3pbrBoonacHbtx cMecefi ra3oB rl

napoB c Bo3AyxoM Kareropilh llB no I-OCT P 51330.11 reuneparypuori
rpynnut T5, MapKilpoBKy B3pbrBo3aulilrbr "0ExiallBT5 X" no IOCT P

51330.0.
flpaxuvecxoe rcnorb3oBaHxe paccMorpeHHbrx BbruJe

chcTeM o6beMHoro u o6revuo-MaccoBoro ygeTa cBff3aHo c: ToBapHbr-

Mil napKaMh ue$rego6urearculux rovnaurfr, He$re6a3aMil il cKnaAa-
r'rrr,r l-CM, ronfl uBHo-3anpaBoqHbtMl4 KoMnneKcaMil (T3K) asponoproe,
6agavn xru. DeareHToB.

H a u 6on s ure tI AVH aMVKoil B AB ilxeH il yr xr4AKocre rZ o6n aga or
T3K aeponoproe. PaccvorpeHHbrMr4 Bbrue u3MephrenbHbrMr/ cpe-

ACTBaMil s tOil vnU rHOfi XOn$Urypaquil ocHauleHbr q4cTeMbr ynpaB-
neHilt T3K aeponoproB B ropoAax flerponaenoecK-KaM.rarcKilrz,
Canexapg, KanilHilHrpaA, KpacHonpcx 14 Ap. flpuqeM Anr nepBbrx

4eyx o6uerroB peanil3oBaHa nepeAaLra rexyuleri l,1H$oprr,raqrara o

cocrosur,rr,r T3K Ha AaneKhe paccroflHr4e (e r. Mocxaa)/5/.

Bsreogsr.
PaccvotoeHgste Bbrue cilcreMbr o6beMHofo il o6beMHo-

MaccoBoro yqeTa:

- nonHocrbro yAoBnerBoperor rpe6oeauunM cyqecrByroulero
craHAapra Anfl yLrerHbrx onepaqilr4 nph xpaHeHilil HecpTr4 14

He$renpogyxroe;

- 6narogapn nexaulilM B r4x ocHoBe npoqeAypaM il3MepeHilg
ypoBHr 14 l/cnoflb3oBaHhe fpagyilpoBoqHbrx ra6nnq o6naAaor
KoMnaKTHocrbro il Hegurcoxoi cro14Mocrbro;

- nocTpoeHHbre Ha ilcnonb3oBaHt4tA rilApocTaTilqecKoro nphHr_lilna

rBflqrcTcg oAHhMr4 l/3 HeMHOfrlX CpeACTB KOHTpOfl9 npOqeCCOB

xpaHeHile HeSril il HeQrenpoAyKroB;

- no cBol4M Bo3MoxHocTflvl oxBaTbtBaoT nDaKTilLrecKrl Becb h3Bec-
ruuri cnerrp Mep BMecrilMocl4, B ToM vilcne h annaparoB,
pa6orarcqilx noA AaBneHheM;

- nocpeAcrBoM pa3Hoo6pa3ile cBollx BTopr4vnsrx npu6opoeAenaor
peanbHbrMr.4 KaK aBToHoMHyrc pa6ory eAilHr,rr.tHbrx cr4creM yvera,
TaK il MHoroKaHaflbHbrx cucreM (nopngxa corH14 KoHTpon!4pyeMbrx

Mep BMecrilMocril), ocHauleHHbrx cpegcrBaMil AnF +opMl,rpoBa-
Hile ycraHoBfleHHoi orqerHocil4 14 cpeAcrBaMI nepeAaq14 ilHQop-
Mauvn 3a AecFTKr4 TbrcqLr KM ;

- orHocrrcfl r oco6oespureo6esonacuovry o6opyAoBaHilrc, uMetor
Br4A 83pbrBo3aulurur < lzlcrpo6e3onacHan ofl eKTpr4qecKan qen b) rl

aTTecToBaHbr K npilMeHeHilrc Bo 83pbtBoonacHbtx ycnoBil9x;

- cnoco6Hsr Becr!4 xr,rEKocrHot 6anaHc no o6beKTy, MoHr4TopilHr
qenocTHocTil Mep BMecThMocTt4, Bbrfl Bn9Tb cpaKTbr HecaHKqhoH14-
poBaHHoro AocTyna K xpaHrul14Mc9 pecypcaM;

- npocro l4Hrerpilpyrorcr B cocraB cropoHHl4x ACY Tf1 nocpe-

AcrBo M craHAa prH brx n po M br un e H H br x r/ HTepQe i co 8..

A

Gnncoxnlrreparypbr .

I-OCT P 8.595-2004. l-ocypapcreenxae cilcreMa o6ecneqeHilfl eAilHcrBa
il3MepeHhri. Macca He$rn h HeSrenpoAyKToB. O6ulile rpe6oBaHile K

MeroAilKaM BbrnonHeHile navepeHurl. M: lzlflK lzla4arenucreo crau4aproa, 2005.

fiy6acoe 10.5. 3AO <Ars6arpoc>. Texuonorru B3pbrBo6e3onacHoro

MoHilropl/Hra. // flpoluruneuHbre ACy il KoHrponnepbr, 2007 r., Ns9.

fiy6acoe 1O.E. Tilnoeac ACY ronnileFro-3anpaBoqHoro KoMnneKca. //
flpovururreu-sbre ACy il KoHrponnepbr, 2008 r., Ns3.

[y6acoa 1O.E. AeroNraru3LrpoBaHHbre rexHo.norilil 83pbr806es0nacHoro
MoHr4rophHra AnF ycraHoBoK no4roroBKl4 te$rvr. ll Tearcur AoKnaEoB HayqHo-
npaxrnvecrorZ KoH$epeHqilil <MareuaruqecKoe MoAenilpoBaHr4e il
KoMnbrcTepHbre rexHonoruil B pa3pa6orKe MecropolqqeHhrT>, V$a, anpenu 2008.

Fepacuuoe e.A., fiy6acoe 10.E., Kornoe C.A. ACy Tfl ronnueHo-
3anpaBovHoTo KoMnfleKca aoponopra r. Enu3oBo. // Korr,rrrer no aBilaFCM.
Marepuanur sacegauuri. lzlH$opvaqroHHsri eurnycr Ns4, 2009 r
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ecKoflbKo cnoB o Bo3Ht4KHOBeHhrl 3aAaLth nO nOETOTOBKe

ilHXeHepHo-TexHilgecKilx KaApoB AnF opftH/'3al',,]Mit aBr4aron-
nneoo6ecne..{eans e PocctAhcr<or,r OeAepar.lru. Bo epeveua

CCCP no4roroBKa ilHxeHepHo-rexHilqecKilx KaApoB Ane cnyx6 l-CM
asponoproB 6srna eognoxena Ha Ktzllzll-A. flocne paseana Corcsa e

Hoeoti Poccul4 B TeLteHhe 6onee 10 fler on4M BonoocoM Hl4KTo He

3aHhMancq. C 1997r ynonHoMoqeHHsre e obnacril fpa4aHcKoli
aBwa\nv Bracril +opcr4poBanil pa6orur no opraHh3aqilh ct4creMbl
ceprvquKaLlnvt no aoponoproBoi AenTenbHocrt4, B ToM vilcne h no
aBuaronflilBoo6ecneqeHilrc. Boguuxna ocrpag Heo6xoA14Mocrb B

co3AaHilil KypcoB noBbtueHhe KBafl ilcpuKaqilil pyKoBoAFU.lero cocTaBa
u cneqilanilcroB opraHil3aqilil aeilaronnileoo6ecneqeHilt Bo3gyul-
Hbrx nepeBo3oK (KypcoB (nK nn FCM>). Peuerhe sroi 3agaqh 6btno
Bo3noxeHo Ha KaSeApy Peuoura flA u A,[ Ml-Ty fA. Yqilrureas
HoBr,43Hy 3aAa+t AnF MTTy l-A npenoAaBarefiucrui cocrae rypcoe
6utn cSoprvrapoBaH He roflbKo u3 npo$eccopcxoro - npeno4aBare-
nbcKofo cocTaBa yHilBepcilTeTa, Ho il BeEyU"ll4X CneqrlanilcToB B

xr4MMororf on414 HIAA rpaxgaucxoil aenaqvn, MuHl,tcrepcrBa o6opoHbt,
npou3BoAr,rreneu aeilal-CM, a raKxe rexHilvecKhx pyKoBoAilTenei
TonnhBo3anpaBoLrHbrx xovnauurZ Mocxoacroro rpaHcnoprHoro y3na.
Haronue B reqeHile 6-7 ner pa6orbt onpe4eneuusrrZ onbtr npil npoBe-

AeHrtir'3aHervfi Ha Kypcax (flK fln TCM) no opraHil3aqhil npoBeAeHne
3aHqrvn, nocro9HHoM coBepuieHcrBoBaHilil nporpaMM KypcoB,
npoBeAeHilil npaKTnK 1,4 craxilpoBoK, aHanh3y BbtnycKHbtx pa6or r,l

caMoe fnaBHoe c yqeroM noxenaHili r,l gaveqanrfi cnyuarenetZ
raSegpori 6urn nocrasneH Bonpoc o Bo3MoxHocril noAroroBKil
uHXeHepoB no l-CM. C eroi qenurc, npil nogAepxKe aBilaqiloHHbtx
eracreri r oco6enuo Kovnrera no aBilal-CM Accouuaunu
<Aeponopr> l-A (nurne Accoqnarlrr opranuaaqui,t aeilaronnhsoo6ec-
neverrn), pyKoBoAcrBoM MTTy l-A e 2003 ro4y 6urno npilHflro
peueHile Ha 6ase MexaHilqecKoro $arynurera orKpbtrb noAroroBKy
ilHXeHepoB no cnellilanr43aqnn 160901 (08) <3rcnnyara\tA t

o6cnyxueatne o6beKToB Lt cl/creM Tonfl ilBoo6ecneqeHilq aoponop-
roe il BC l-A>, a e 2007 rogy KaSeEpa P fiA r,r A! 6srna npeo6pasoea-
na e raSe4py Aauaronnueoo6ecneqeuns il peMoHra flerarenbHbtx
annaparoe ( xage4pa ATO u P fl A).

fl pr recuorvr esauvo4eilcreru MexauuqecKoro SaKynbrera,
Ka$e4pbr ATO r P flA Ml-TY l-A c Eropseecruu aBilaqiloHHoM rexHil-
LrecKilM Koflfle4xeM s ceHrn6pe 2004r h3 nyquilx KypcaHroB, npo-
uegLuLrx AByx ro4uvuurri Kypc obyqeHrlq B Koflnegxe, 6urna c$opvra-
poBaHa rpynna cryAeHroB il npilHera Ha rperilfi xypc MI-TV l-A ua
obyveuue no Bbrue yKa3aHHolZ cnequanh3aqilv. faxas cilcreMa
ua6opa cTyAeHToB npocyulecrBoBana B reLteHile Tpex neT il 6btna
HapyueHa He aoeo6HoeneHheM nilqeH3nu EATK Ha noEroroBKy
KypcaHroB c HenorHbrM eurcr-ur,rrrl o6pasoBaHueM. 3S$erlaeHocru

Koxsee E.A.

E.r.H., npocpeccop

3aB. KaQeEporZ

ATO u PIIA
MTTY TA.

Kosnoe A. H.

K.T.H. AOqeHr
MTTY FA

Fony6eea M.F.

K.X"H., AOqeHT
MTTY I-A,

C O C T 0 FHtrtE n O[ f O T O B KtA IAH X E H E P H O - T E X H l/ L{ E C K l/ X

I/ HAYL{HbIX KAEPOB

[fi fi o P l-A H t/ 3A U il t/,l n g il ATO n fl t/ B O O 5 E C n E L-t EHtAfr

yxaaauHori cr4creMbr 6srna nogrsepx(qeHa Lrepe3 rpn c nonoeuHori
roga o6yveuur - ns 1 B eurnycxnrroe 4 nonyvun( (KpacHbre) Ailnnolirbl
(Bcero B eroM BbrnycKe no MexaHilLrecKoly Saxynurery nx 6urno 5).
Tpu uaruux 6uteurlrx crygeHTa npoAonxltnu ceoe o6yvexue e gao..tHol4

acnnpaHrype Ml-Ty l-A" flpr,rr'repno 60% cegsanil cBorc xil3Hb c
aauaqneil. llo gaseneHuto pyKoBoAcrBa 3AO (T3K Bryroao> ua ror
nepuoA erorZ xolrnaurefr 6urn peueH KaApoBurfi eonpoc 3a cLrer

noAroroBneHHbrx ra$egpora cnequanilcroB BbtnycKa 2007 v 2008 rr.

Hauu aurnycxHl4Kh B Hacroerlee BpeMe rpy4srcn B TonflilBo3anpa-
BoqHbrx KoMnneKcax aeponoproB IJJepeuerseeo, !owo4egoao,
Poqrno, aBilaKoMnaHuflx PMAII - Aepognol Cn6vps, BtlM-ABtlA,
flenoean aBVar1tAF u rn. CrygeHrbt BbtnycKoB 2008 u 2009 r.r. raKxe
nocrapanilcb noAAepxilBaTb BbrcoKyro nnaHKy ycraHoBfleHHyto

nepBbrM BbrnycKoM, rg 6onee vev 50 gnnnolirHuxoe, l-ocy4apcreeu-
Hag KOMUCCVfl, Bo3rnaBfl9eMar 

'43BeCTHbrM 
CneqhafiilCTOM B aB'./.arl|/t-

oHHblx Kpyrax rpaxgaucrofi aBttayn A.A. Euqossrl, oqeHuna

AilnnoMHbte pa6orbr 65ok na orfll4rtHo, ocraflbHbte Ha xoporxo, 3a gril
rogsr 6urna ronbKo oAHa rpo14Ka.

B nacronulee BpeMe npenoAaBarenh ra$egpur pa6oranr co
cryAeHTaMil 3, 4 tr' 5 KypcoB, Koropbte nu6o nonHocrbrc oKoHvilfit4
EATK, nu6o rrvercr cpeAHee 06pasoeaFthe.

Tarrv o6pasolit 3a4aqa, Koropan uecrb ner Ha3aA craBilflacb
nepeg Ml-TV FA, pyroeo4creoM yHilBepcurera npil aKruBHoi nogAep-
xKl4 KoMilrera aeual-CM Accoquaqru <Aeponopr> l-A r,r aBuaLliloHHbtx
enacrera, ynoflHoMogeHHsrx e o6nacru rpaxAaHcKoh aeuatlnvt,
peueHa, e Poco4r,r Havara noproroBKa cneqilanucroB no cneqilafiil3a-
quu 160901 (08) <Sxcnnyara\uA v o6cnyxueaHue o6r'erroe il
cilcreM TonflilBoo6ecneLreHuF aoponoproB l,i BC l-AD .

Pyroeo4creo il npeno4aBarenr,r ra$egpur HanpaBneHilr aailal-CM
noHilMarcT' qTo B Aene noAroToBKl4 l4HxeHepHo-TexHrqecKilx KaApoB

nepeA HLrMr,| croqr 3aAaqil no AanbHeiueMy pa3BilTl4|o npoqecca
o6yveHur il, npex4e Bcero:
'1. Coeepr-ueHcrBoBaHilrc npoqecca o6yveHun cryAeHroB, Koropbte
BKnrcqaeT:

- paapa6orxy yve6no-vero4uvecxorl nureparypbt no flilcrlunfl ilHaM
cnetlvann3a\lAtt;

- HanilcaHile yve6Hnroe c yqeroM AocrrxeHuri v ngrteueuvtit,
Koropbre npoh3ounil 3a nocneAHile 10 - 15 ner B Aene aBilaron-
nileoo6ecne.reHilq e Poccll14 r ea py6exorvr;

- npuMeHeHilto HoBbrx MeroAoB o6yveHrn, BKnrcvatoulux npilMeHe-
H14e KoMnbrcTepHbrx rexHonorufi, o6nerqarculilx ycBoeHile
Marepilana u o6ecnequeanqux o6uerrranurfi rourponu nony-
LteHHbtx 3HaHilt.

2. OceoeHilrc yxe 3aKynneHHoro o6opy4oeaHilF, npilMeHneMoro B

TexHonort,,tnx aeilaronnileoo6ecneLreHuR npil KoHTpone KaLtecrBa
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B Hacronqeri crarbe xorenocu 6sr o6parrrb BHr,r\iraHile

o6t4ectaeH Hocrh,,qerrer bHocru xoroporZ cBr3aHa c aBilaronfl il Boo-

6ecneqeHuev Bo3AyrxHbrx nepeBo3oK r or xoropori saBncvlr 6yAyulee
pa3Bl4Tile HanpaBneHhe aBilal-cM KaseApbr, Ha npo6neMy Ha60pa il
pacnpeAeneHiln 6y4yu1nx crygeHrog" Hau Vuuaepcrrer orpacneBoil
u norpe6Hocru B KaApax no cneqharil3aqil/ ilcnbrrbrBaer He roflbKo
Mocxoacxhlz aBilaquoHHbri TpaHcnoprHbu4 y3en, Ho il aoponoprbl
Bceli Poccl,l4.

Cosercras c!4creMa pacnpeAeneHilr BbrnycKHr/KoB pa3pyue-
Ha u peaHhMaq!4il He noAnexilT, il no sToMy Bonpocy rocyAapcTBoM

noKa He npeAnoxeHo HilKaKoro peueHilg.
KaK B Hacroqu.lee BpeMff cKnaAbrBaercr npoLlecc rpyAoycrpo'

icrea HaLUrx cryAeHToB no cneqilanbHoctu? Ha Kypcbr noBbrueHilt
xeanu@uxa4nu npn6sraaer pyxoeogr u1r rZ corpygH r4K T3K, npeno4a-
Barenb Ka$eApbt 3HaKoMr4Tb ero co cryAeHTaMh, Koropbte npoxhBarcT
B ropoAe, fAe ocyulecrBneer cBoro AeerenbHocrb T3K. Ecrn oril ABa
nilqa, EoroBapr4Barcrce KaSeApa HanpaBnrer cryAeHra Ha Bce BilEbl

noaxruxh e ero T3K.

f1o raxovy cl.leHapurc npoBo4r4Tcl pa6ora c T3K a3ponoproB
r. flKyrcK u Poulr,4Ho. Ho sro He cilcreMa, a qacrHblil cnyqai, raK KaK

ilHOrOpOEHr4X CTyAeHTOB y HaC HeMHOTO.

Pyroeo4creou yHuBepcilrera, ra$e4pur 14 pyKoBo4nrefleM
KoMilTera aeual-CM Accoqraqru <Aeponopr> l-A Heoguoxparuo
obcyxqanilcb oru Bonpocbr il onpeAeneHHble Meponpilqrttfl c ttx
cropoHbr HaMeLreHbt. O4uaxo, no HaueMy MHeHilrc yvacrHhKaMil
pa6orbr B orotvr HanpaBneHhrl AoflxHbr 6utru npegcraBurefiil rocyAa-
pcrBa, B nhUe (PocaBilaqwt>> t pyKoBo4ilTenei opraunsaquil.
ilMerculilx cepTucpuKaT Ha aSponopToByn AeflTenbHocTb no aBilaTon-
nil eoo6ecneqeH ilFo.

O4Horvry il3 aBTopoB oroi crarbn npilurrocb npilHilMarb
yLracrile B npoqecce ceprr$hKaqil!4 cnyx6 l-CM aBvanpeqnpvervti'
PO ,roropurri npeAycMarprlBan il arrecraqilrc nepcoHana. flpoeo4r
aTTecTaqilrc nepcoHana SKcnepTbr ilMeflil Aeno B cepeAilHe AeB9Hoc-
Tbrx rogoB npounoro BeKa c uHXeHepHbrM cocraBoM, 6onuruilHcrso
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npuo6perennrc uoeoro o6opy4oBaHuff, npilMeHFeMoro B ronril-
Bo3anpaBoqHbrx KoMnfl eKcax aeponoproa l-A.
<DopvupoeaHno HayeHbrx HanpaeneHnfi ra$egpsr e o6nacrrl
npoBeAeHilg t4ccueAoBaHil14, oTBeLra|oul14x coBpeMeHHblM
npo6nevav npe4npunrnrZ fA, cecsaHHsrM c npilMeHeHileM

aelaal-CM, ernrcqas T3K, HHXeHepHbre cryx6ur u aeraroMnaHilh.
Oopr'rrpoeaurrc Heo6xo4uuorI AoKyMeHraqilil no orKpbrrhro

3aogHoro o6pasoeaHno no cneqilanr3arlr,tr FCM e MI-TV l-A c
yverou norpe6uocrerZ opraHnsaqura ATO.

Koroporo 6urnn eurnycruvxa-r'nu KVlVlfA. OAuaro BpeMr ilAer, cKa3bt-

aaercs 6onee qeM AecqrilnernurZ nepepure B noAroroBKe ilHXeHepoB

l-CM e Poccilil. 3a npouegu.ree BpeMe 3HaL{ilreflbHo obttosrnocu
o6opygoeaHue, npilMeHqeMoe B TexHonorhflx aBilaronrilBoo6ecne-
geHVAV B npouecce KoHTpong KaLrecrBa, B aBilarontilBoo6ecneveHuu
hcnonb3yrorct cneLluanilcrbr HoBbrx cneqilanbHocret, BHeApeHile

eanaguori aBrarexHrlKr,4 rpe6yer or 3anpaBullirKa 3HaHVil He ronbKo
o6opygoeaHnn aBharonnfiBoo6ecneqeuus. Ho u 3HaHili TonflilBHoro
o6opy4oeaHr,rr Bo3AyrxHoro cy4Ha u yN4eHuF c uuu pa6orarb KaK B

urrarsori ctAryawtA, TaK il B ycnoBilFx orKa3a aBToMaruxn. Bce gto

rpe6yer nepecMorpa il o6HoeneHilq pa3AefloB OAfloe, cBe3aHHbrx c

rpe6oaauuruu K pyKoBoAeuleMy il r4HxeHepHorr,ry nepcouany. OgHo
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estcunv o6paaoBaHheM no npoSunrc 4eqrenbHocl4.
B nocnegHee BpeMR Ha pbtHKe aBilaronnileoo6ecneqeHilt npoilc-

xoAFT 3HaqilTerbHbre opraHh3aqiloHHbre il3MeHeHilq. Ecnu e xoHqe 90
roAoB 14 Havane eera e 30 ua 60 SegepanbHbrx aoponoproB AeficrBo-
Banil caMocToqTetbHbte TonnilBo3anpaBoLtHble KoMnaHilr, To B

Hacronulee BpeMF pqg KpynHbrx He$rnHurx poccr,rrlcxux KoMnaH!4rZ

opraHil30Banil Beprl,lKanbHo r,4HTerpilpoBaHHbre cTpyKTypbl no
aBilaronrilBoo6ecne.reuurc. Cpegra Hrax - HK Pocue$rs, OOO
(flyKoklfl -AOPO), 3AO (l-A3nPOMHEOTb-AOPO), HK (THK-BP

Aeila), a raKxe rpynna rounanuil (AePOObefi3>. Taxnrvr o6paaov
npoilcxogr,4T KoHqeHTpaqrr oprae,vea1uit aBilaronfl ilBoo6ecne.reHils
14 c yL{eroM norpe6uocrerZ T3K Mocxoecroro aBilaqiloHHoro y3na

MoxHo oxu4arb, Lrro orr KoMnaHilil Moryr crarb ocHoBHbrMr4 pa6oro-

AarenqM!4 Eflq Hauilx BbrnycKHr4KoB. Pyroeogcreou ra$egpst 6stna
paccMorpeHa cxeMa noAforoBKil nepcoHana, npeAnoxeHHat oAHot
t,t3 nepeqhcneHuurx ue$rnHutx xot'lnannti. Cxeua oxBarbtBaer
nflaHoBoe peueHile BonpocoB HanpaBfleHilr nepcneKTrBHoro
nepcoHana, ,oro6paHHoro pyKoBoAcrBoM HK4nn nogrorosril e EATK,

Eanee B Mffy tA, HanpaBneHile cnellilan!4croB nMepult4x cpeAHee

rexHhqecKoe tariil Bbicuee o6pasoeaure Ha nepenoAroroexy e EATK

r,rnra Ml-TV l-A (re. nonyveHile Broporo o6pasoeaHun no cneqilanu3a-
qun), a rarxe HanpaBneHue B nflaHoBoM nopsAKe Ha Kypcbr noBbrure-

uun xeann$uraqilu B ynoMrHyrure yve6Hsre 3aBe4eHile. K coxane'
Hrlo 3Ta pa6ora ue nonyqilra ganuHeiuero pa3BVrvA, Ho ocHoBHbre

nonoxeHrls vornu 6ur craru ocHoeori anq coBMecrHotZ pa6orst

nepeqilcueHHbtx ue$rnuurx xorunaunri, yve6usrx eaeegeurti cilcreMbl
fA u aeuatquoHHbtx Bnacrefi, ynorHoMo.reHHbrx no eutpaborxe
cornacoeaHHorz KaApoBorZ nonvrvKn il ee peanu3auilu, qenbrc

roropoil 6srno 6sr M t4 Hl,l M il3a[.lt4F orpil qarenbHoro BntlnHun LtenoBe-

\recKoro sarropa B Aene aBilaronflilBoo6ecneqeHhq, 3aAa.lei
Koroporo sBnqercq o6ecne.{eFrile begonacuocru il perynqpHocrl4

BO3EyUrHbrX nepeBo3oK.
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