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HALUMWOHANBHBIN CTAHAOAPT POCCUUCKON GEAEPALUNMN

BHelwHue BO3AeNCTBUA
OAHHbIE O BO3ENCTBUN HA SNEKTPOTEXHUYECKOE OEOPYAOBAHWE BUBPALIMU U YOAPOB
YacTtb 2
O6opynoBaHue, TpAaHCNOPTUPYEMOE PeaKTUBHbLIM CaMOJIETOM C HEM3MEHSAEMOI reoMeTpuen Kpbina

Environmental conditions. Data about influence of vibration and shock effects on electrotechnical equipment.
Part 2. Equipment transported in fixed wing jet aircraft

Dara BBegeHusa — 2017—10—01

1 Obnactb NnpuMeHeHus

Hacroswui ctangapT ycTaHaBnuBaeT METO4 MCMONb30BAHMA AaHHbIX AUHAMUYECKUX NPOLECCOB, Ha-
Gniogaembix Ha GOPTY peakTUBHLIX CaMOMETOB C HEUM3MEHSEMOW reoMeTpuelt Kpbina, ansi GopMMpoBaHuA
TUNUYHBIX YCNOBUI BO3AEWCTBUMI BMOpauun M yaapoB npu NepeBO3Ke INEeKTPOTEXHMYECKoro obopyaoBaHua
BO3AYLUHbIM TPAHCNOPTOM. [onyyYeHHbIe YCNOBUSA CPAaBHMBAIOTCA C YCTaHOBMEHHbIMU B MOK 60721-3-2:1997.

Mcnonb3yemble faHHbIe AMHAMUYECKUX NMPOLECCOB OblnM MOMyYEHbl U3 HAAEXHBIX NUTEPATYPHLIX UC-
TOYHWKOB. TEM HE MEHee, BCE OHM MPOLLNW Npoueaypy NPOBEpKU OCTOBEPHOCTHU cornacHo [14]. B ctanaapre
NPeACcTaBneHbl TAKKe JaHHbIE, ANS KOTOPbIX MOMHAas npoueaypa NpoBepkU JOCTOBEPHOCTU He Obina Bbinor-
HeHa BCneacTBUe OTCYTCTBUA HeoOxoauMol uHopmMaummn. OHM Obinu MCMONb30BaHbI ANst KOCBEHHOMO NoA-
TBEPXAEHUSA COrMacoBaHHOCTM AAHHBIX, NPOLLEALUMX NPOLEAYPY NPOBEPKY.

[laHHble, ucnonsb3yemsble B HACTOALLUEM CTaHAAapTe, Obinu NONyYeHbl ANA HECKOMbKUX MOAENe BO3AYyLL-
HbIX TPAHCMOPTHBIX CPeACTB. HEKOTOPLIE N3 3TUX TPAHCMOPTHLIX CPEACTB B HACTOALLEE BPEMS BbIBEAEHbI N3
aKcnnyarauum, 0gHako cobpaHHbie N0 HUM AaHHbIE MOTYT ObiTb UCNOMbL30BaHLI ANA (POPMUPOBAHUSA TUNUY-
HbIX YCMOBMII BUOPALMOHHOIO BO3[1€ICTBUA HA BO3AYLUHBIX CyAaxX.

2 HopmaTuBHbIE CCbUKU

B Hacrosfiem CTaHgapTe UCMONb30BAaHA HOPMATUBHAS CCbiNlka Ha CneaylowMii CTaHaapT:

IEC 60721-3-2:1997, Classification of environmental conditions — Part 3: Classification of groups of en-
vironmental parameters and their severities — Section 2: Transportation (Knaccudukauusa ycnosui BHELUHUX
BosgencTteun. Yactb 3. Knaccudumkaums rpynn BHEWHUX BO3AEWCTBUMIA U UX XeCTkocTen. Paspen 2. TpaHc-
nopTMPOBAaHKE).

3 UCTOUYHUK AaHHBIX U UX KaYeCcTBO

3.1 CamoneTt Lockheed Tristar KC Mk 1 (Jlokxua Tpuctap)

HanHble 0 Bubpaumm camonera Lockheed Tristar KC Mk 1 BO BpemMsl NETHbLIX UCNbITAHUI NOMy4YeHbl U3
otyeta [1]. UamepeHus Obinu BbINONHEHbI B X0A€ OAHOIO NosieTa B ABYX TOYKAX M3MEPEHUI ANA BCEX PEXM-
MOB MOJIeTa, KaK NokasaHo B Tabnuue 1.

McnbiTaHus npoBoAUNUCH ANA NOAHOCTLIO CHAPSPKEHHOTO CaMOoreTa C CUAEHbSIMU, YCTPOUCTBAMM Kpe-
nnexus rpy3os. Macca camonera Bo BpeMs noneta cocraensina ot 190000 kr (npu B3nete) go 165000 kr (Bo
BpeMSsi NOCaAKH).

U3paHue ocbuumansbHoe
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Mecrta usmepeHnuii 6binu BoibpaHbl 6nmM3ko k ocu drosensbka B Toukax 804 u 1218 (cm. pucyHok 1). Bro-
pasi ToYka, CoBMajaoLLas ¢ LLEHTPOM TSXKECTU caMorneTa, Obina pacnonoxeHa Ha ONnoOpHOW KOHCTPYKUMK nona
rpy30BOrO OTCeka, a nepBasi — Ha KpblLLie kKabuHbI NUNOTOB, 1€ KPeNneHue akcenepomMeTpa oCyLeCTBAANOCh
C NMOMOLLbIO CreLmManbHOro NPUCNocobneHunsi, COeUHEHHOTO C KOPNYCOM caMmornerTa.

BuayanbHblii aHanu3 gaHHbIX, NPMBEAEHHbIX B OTYETE [1], HE BbISABUI KAKUX-NTMOO HECOOTBETCTBUIA, 0A-
HaKo NNOX0€ Ka4yecTBO mpunaraembix ¢otorpaduii He NO3BONSET TOYHO BOCMPOU3BECTU HEKOTOPLIE CNEK-
TpanbHble kpuBble. OTAENbLHO ObiN 3anucaH LWyM OT BOPTOBLIX CUCTEM, KOTOPbI OKa3ancs AOCTaTOMHO HU3-
KOro ypoBHs. [ns OLeHKW LyMOBOIO NMbejecTana, onpeaensiemMoro CoO6CTBEHHbIMU LLyMaMu U3MEPUTENbHON
cucTeMbl, Obina BbINOMHEHa 3anuCb B OTCYTCTBME curHana Bubpauuu. MamMepeHus Luyma, noka3aHHble Ha
PUCYHKE 2, ObInK caenaHsbl, koraa nuTaHue 60pPTOBLIX CUCTEM OCYLLECTBASINOCh TONbKO OT HA3€MHOW CUNOBOWA
YCTaHOBKM.

Ona papa pexxumoB noneta (CTpoku 2, 3, 7, 9 u 10 Tabnuubl 1) ObINo BLINOMHEHO A0 YETLIPEX 3anucen
BuBpauuu. Ains aTux 3anucem Gbinv pacCcunTaHbl CNEKTPanbHbIE NIOTHOCTU MOLLHOCTU, MO KOTOPLIM HA OA4HOM
rpadmke NOCTPOEHbI KPUBLIE ANSA CPEAHUX U MAKCUMArbHbIX 3HAYEHUI B cnekTpax (CM. pucyHku 3—7). U3
3TUX PUCYHKOB BUAHO, YTO U3MEHEHUSI BUOPpALIMM OT 3aMUCK K 3anucu HeaHaumTernbHbl. o ornbaiowen cnek-
TpOB GbiNM paccUnTaHbl CPeAHEKBAAPATUYHbIE 3HAYEHUS YCKOPEHUS.

W3 otyeta [1] cnegyerT, 4TO pacyeT cnekTpasnbHON NANOTHOCTU MOLLHOCTU YCKOPEHUSA BbIMOSIHANCA NO 3a-
nucK ANUHOM He MeHee 45 ¢ B nonoce aHanusa Ao 12725 Mu. MNMpu Taknx ycnoBusix OTHOCUTENbHOE CTaHAapT-
HO€ OTKOHEeHWe cryyanHoW NorpelHocTu coctaBnsieT 13 %, YTO MOXHO NpU3HaTh YAOBNETBOPUTENBLHLIM.
B oT4yeTe ykasaHo, 4TO u3amepeHusn Obinn NPOBEAEHbI C UCMONb30BaHMEM KanuMbpOBaHHON annapaTypbl.

McxoaHble crniekTpanbHble KpuBbie Oblny Bpy4uHyio oLudpoBaHbl B 80 TOUKaX M HAHECEHBI HA OAWH Tpa-
duk. B Tex crniyuasnx, korga HeweTkoe u3obpakeHue KPUBOW He MO3BONSANO NPOBECTU TOUHYIO OLMMPOBKY, UC-
nonb3oBanack ee ornbarowas, YtoGbl UCKITIIOYUTL NPOMYCK OCHOBHbLIX MUKOB.

B uensix CpaBHWUTENLHOIO aHanu3a AaHHble Obinu CrpynnuMpoBaHbLI Ansi YCNOBUMI B3neTa, Nocajku,
a TaKke Kpeiicepckoro pexxuma noneta. Baner u nocagka Bkniouator B cebst pexxumsl 2, 3, 9 u 10 Tabnuupi 1.
Kpencepckuin pexxum BKIOYaET B ce0s noneT no Kypcy Ha 60nbLuon BbicoTe (pexxuM 7 Tabnuubl 1).

3.2 Camonet BAe VC10 K (Bukkepc)

B otuete [2] npuBeaeHa oLeHka BUGpaLuu U yaapos, 3aNMCaHHbIX BO BPEMS NETHLIX UCMbITAHUM, KO-
TOpble Bbinn BbiNONMHEHbI B anpene 1985 r. Ucnbitanus Bkniovanu B ceba TpaHCNOPTUPOBKY ABYX IPY30BbIX
KOHTelHepoB maccon 1800 kr kaablii. U3amepeHus Bubpaumm oCyLeCcTBAANUCL Y OCHOBAHUSI KOHTEMHEPOB.
TpeboBaHUs K UCMbITAHUSAM U aHANU3 Pe3ynbLTaToB NpeacTaBneHsbl B [3] — [6].

JleTHble ucnbiTaHusa BKNoYanu B cebs He TONbKO BnaronpUATHLIE YCNOBUA NONETa, Takue Kak noner B
KpericepCcKkoM peXXMMe Ha 3a[aHHOW BbICOTE, HO TaKKe XXECTKUE PEXUMbl, aCCoOLMUPyeMble C aBapuiHbIMKU
cuTyaumsimu (OTKa3 OAHOrO ABUraTens, XXeCcTkasa nocagka v T. n.). MonHbii nepeyeHb peXxMMoB Mnonera, uc-
NOMb30BABLUMXCS B JAHHOM UCMbITAHUM, NPUBEJEH B Tabnuue 2.

Pa3meLleHue rpy3a B CaMONETE CXEMATMUYHO MOKa3aHo Ha pucyHke 16. KoHTelHepbl Obinu 3akpenneHsbl
06bI4YHBLIM CNOCOBOM B NpeAHa3HAYEHHbIX AN 3TOr0 y3nax.

[ns usmepenuii Obinn ncnonb3oBaHbl 11 akcenepoMeTpos, NO3BOMMBLUMX 3anMcaTb BUOpaUMIO KakK Ha
KOpryce camoreTa, Tak U y OCHOBaHWA TPaHCNOPTHBLIX KOHTEWHEPOB. B nepBoM cnyyae akcenepoMeTpbl XKeCT-
KO 3aKpennsinuch Ha nosny camorieta BOnm3u y3nos KpenneHus rpy3os. [ns uamepeHus subpauum KOHTENnHe-
POB aKcenepoMeTpbl yCTAHABNMBANUCH BOKPYT UX OCHOBAHUS B TOYKAX, FA€ XECTKOCTb ONopbI Obina A0CTaToy-
HO BbiCOKA. TOUKM U3MepeHuii BUOpaumm nokasaHbl Ha pUcyHke 16.

Ha6bniogaemasn BuGpauusa npeacraensana co6oit B OCHOBHOM LUMPOKOMNONOCHLIN CIly4ailHblil NPOLeCe.
Ee makcumanbHble 3Ha4YeHUsA B TOUkax BONM3KM KOHTEWHEPOB NPUXOAUNMUCL HA AnanasoH yactoT ot 200 ao
600 I'u. JaHHble n3Mmepenuii 6binu NpeacTaBneHbl B BUAE CNeKTPanbHbIX NAOTHOCTEN MOLHOCTU YCKOPEHUSA B
AunanasoHe yacrtot ot 3,25 ao 2000 'y u B BUAE BpeMeHHbIX peanu3auuin. Kpusbie cnekTpanbHON MOLWHOCTH
yCKOpEeHUsi OblnM NonyyYeHbl yCpeaHEHMEM MO HECKONbKMM U3MEPEHUAM ANA KaXAO0ro pexmma noneta. Takas
06paboTka AaHHbIX JONYCTMMA A11sl YCIOBUM, KOTAa NPOLIECC SIBNAETCA CYLLEeCTBEHHO CTaLMOHAPHBIM, Hanpu-
MEp B PEXUME NMPSAMONMHEWHOTO ABUXKEHUSI CAMONETA HA OJHOW BbICOTE.

M3 nokyMeHTauumu Ha CpeacTBa U3MEPEHMUIA CeoBarno, YTo npeaen NorpeLwwHoCT U3MEPEHU COCTaB-
nan 5,9 %. Pa3spelueHue no yacrore cocraenano 3,25 Ny, a BbiGopoyHas gucnepcus sapbuposanach ot 3 %
00 12 %. Pe3ynbrarbl 06paboTku AaHHbIX NpuBeAeHbl B [2] — [4].

NcxoaHble cnekTpanbHble KpuBbie Obinu Bpy4Hyo ouudpoBaHbl B 80 TOYKaX U HAHECEHbl HA OAWH rpa-
duk. B Tex cnyyasix, Korga HEYETKOe U300paXKeHNE KPMBOW HE NO3BONANO NPOBECTU TOYHYIO OLMMPOBKY, UC-
nons3oBanach ee orubatoras, YTobbl UCKMIOYUTL NPOMYCK OCHOBHbIX MUKOB.
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3anucu, npuBeaeHHble B [2], NOKa3bIBAIOT OTCYTCTBUE BUANMbIX YAAPOB Kak npu 0ObIYHON Nocaake, Tak
U NpW Nocagke ¢ HEMEANEHHbIM B3NETOM.

Xots uzHayansHo BAe VC10 K npoekTupoBancsi Kak rpaXkgaHckuin rpy3onaccaXXupckuii CamoneT, €4uH-
CTBEHHbIM MECTOM €ro UCNosb30BaHUs ABNANNCL BoopyxeHHble cunbl Benukobputanuun. JaHHbie o Bubpa-
LMK Takoro camosieTa BKIOYEHbI B HACTOSALLMIA CTAHAAPT, NOCKOSbKY NOTEHLMaNLHO OHW MOTYT BbITb MCMOMb-
30BaHbl ANsi NOATBEPXAEHUS HAAEXKHOCTU AAHHBIX U3 APYITMX UCTOMHUKOB.

3.3 py3onaccaxupckuit camonet Boeing 747 Combi (BouHr)

IleTHble ucneiTanus Obinu NpoBeaeHbl Ha BOpPTy camoreTa, criegoBasLuero pencom CTOKronbM — Hblo-
Mopk — CtokronsM (4epes Ocno). AHanuay 6biny NoABEPrHYTHI 3anNMcK BuBpaumn 1 yaapos, CAENaHHbIe BO
BpeMs nonera.

MccnenosaHue 0xBaTbiBano BCe CTaaum NONeTa, BKIOYas BbpynuBaHue, Habop BbICOTbI, CneoBaHue
Nno KypCy B YCNOBUSX CMOKOWHOTO U TYpOYNEHTHOrO MOTOKOB, CHUXEHWUE M 3aX0A Ha NOcafky, Npu3emneHue
(BKMIOYAA KacaHMe NOCagoYHON NOMOCH! U PYNEeHWe 40 MecTa CTosiHKK). Kak Haunbonee MHTEpECHbIE C TOYKM
3peHus BNuaHWA BUOpauum Ha TPaHCMOPTUMPYEMbIV rpy3 AN NOCNeayoLWero aHanu3sa Obinu BelbpaHbl cnegy-
IOLLIME PEXUMbI:

(i) pynenue;

(i) B3ner;

(iii) HayanbHbIN Habop BLICOTHI;

(iv) nonet no mMapLUpyTy B HOPMarnbHbIX YCIOBUAX;

(v) nonet No MapLUPYTy B YCNOBUSAX NOPbLIBOB BETPA U BO3AYLUHbLIX SM;

(vi) CHWKEHNE U 3ax0a Ha Nocaaky;

(vii) npusemneHue (kacaHue NonocChbl U TOPMOXKEHWE A0 NOSTHON OCTAHOBKMW);

(viii) pyneHune K MecTy CTOSIHKM.

PesynsraThel uCnbiTaHuii npuBeaeHsl B [7]. JaHHble Obinv N0aBEPrHyTbl 0ObIMHOMY YACTOTHOMY aHamNu3y,
a TaKKe aHanu3sy ¢ NOMOLLLI0 MaTemaTu4eckux mogenei. C uensio 0606LLEHNS pe3ynbTaToB NOMUMO AAHHbIX
NETHbIX UCNbITAHWI ObINK BKIIOYEHbI TAKXKE AaHHbIE APYrMX NONETOB.

[ns namepenuin BUOpaUnum TPEXKOOPAUHATHbLIV aKCenepoMeTp 3akpennsancs npubnuautensHo nocepe-
AWHE rpy30BOro noagaoHa Ha pacctosiHuu 0,5 M OT ero Kpas ¢ NOMOLLbIO ABYCTOPOHHEW KNEesLWen NEeHTbI.
KpenneHue Ha NOAAOH, @ HE HA NOM 03Hayarno, YTO U3MEPEHUIO NOANEXAano YCKOpeHue, nepeaasaemoe Cco
CTOPOHbI MOAAOHA HA NEPEBO3UMbIN IPy3, B TO BPEMS KaK KpensieHne Ha rpy3 npueeno Obl K TOMY, 4TO 3anuChbl-
Baemasi Bubpauus CyLleCTBEHHO 3aBucerna Obl 0T CBOICTB rpy3a. flaXke npu KpenneHun Ha noaaoH Bubpauums
3aBMCUT OT MacChl U APYrMx MEXaHMYECKUX XapaKTEPUCTMK rpy3a, NOSTOMY ANA UCNbITaHWi 6bin BbIOPaH He-
KOTOPbIN TUMUYHBIN rPy3. B nepBoM ucnbitaHun macca nogaoHa cocrasnana 1470 kr, B0 BTOpoM — 2550 Kr.

Camonert Boeing 747 siBnseTcst oAHMM U3 Haubornee LWMPOKO pacnpoCTpPaHEHHbIX NanHEPOB, UCMONb3Y-
€MbIX AN NepeBO30K NACCAXXMPOB U rpy30B. B ucnbiTaHUsIX MCNONbL30BanNca camonet 747-n cepum noa Home-
pom 500 ¢ HasBaHueM Dan Viking B Bepcuu Combi, BbinyLeHHbIV B 1981 roay. B 060ux ucnbitTaHusx rpy30Bo
noAZ0H pasMeLLancs Ha nory OCHOBHOWM KabWHbI BONU3M LIEHTPa TAXECTU CaMOoseTa cnpasa OT Hero.

AHanu3 3anucei Bubpauuu Obin NpPoBeAeH Kak B YaCTOTHOW, Tak U BO BpeMeHHOn obnactax. Cnek-
TparsnbHbIVi aHanu3 Obin BbINOMHEH KaK 0ObIMHBLIM CMOCOOOM, TaK U C NPUMEHEHUEM MOAENU aBTOPErPECCUM.
Yacrota Bbibopku cocrtaensna 100 'y. CurHan 6bin noABEPrHyT HU3KOYACTOTHON (hunbTpayumn B nonoce 4o
31,5 'u. OgHako BBUAY BbICOKOTO OTHOLLUEHMS1 «CUrHan/LuyMm» nonoca aHanu3a 6bina pacwmpena ao 50 'y,
3710 6bINO CAENaHO MyTEM KOMMEHCALUM YACTOTHOW XapaKTEPUCTUKN (PUNBLTPA HWKHUX YacToT. Kaxaas 3a-
nucb BMOpauuu cogeparna no 256 3HaueHuit yckopeHusi. Yucno 3anucen BapbupoBanoch B 3aBUCUMOCTU OT
uccneayeMon ctaaum noneta. Yucno sanucei B KpencepckoMm pexxume coctasuno 350, 1. e. o6wee Bpems 3a-
nucu BbINo paBHO NPUGNM3UTENLHO 15 MUH. OBbIYHLIN CNEKTPanbHbI aHanu3 Obin NPOBEAEH C UCNONb30BA-
HueM okHa bnakMaHa, a cnekTparnbHbI aHanuM3 ¢ NPUMEHEeHeM MOAENU aBTOPErpeccun ¢ UCNONb30BaHMEM
OKHa X3MMUHra.

B Tabnuue 5 npuBeaeHbl MAKCMMArbHBIE U CPEAHEKBAAPATUYHBIE 3HAYEHUA YCKOPEHUA B eanHULax g
(yckopeHusi cBOGOAHOrO nageHus). YckopeHue V2 Obino nony4eHo ¢ NOMOLLBLIO OTAENBHOrO akcenepoMeTpa
AnA uamepeHus Bubpayuu B BEPTUKANbHOM HaNpaBsieHMK, YCTAHOBMEHHOrO Ha yrny nogaoHa. Yckopenus V1
(B BepTUKansHOM HanpasnexHuu), T (B nonepeyHoM HanpasneHuu) u L (B NnpoaonbHOM HanpasneHum) Obinu
NonyYeHbl C MOMOLLbIO TPEXKOOPAUHATHOIO akCcenepoMeTpa, YCTAaHOBIEHHOTO NPUONN3NTENbLHO B LIEHTPE Noa-
AoHAa. NMockonbKy B 0T4ETE He ObINo YETKOro paszaeneHusl AaHHbIX No dhasam nonera, AnNg Takoro pasaeneHus
6bINK UCMONb30BaHbI XapaKTEPUCTUKKU CUrHaNa BMECTE C 3anucsMuU B NPOTOKONE UCNbITaHWIA. Tak B Tabnuue 5
nepBbie YETbIpe 3anUCKU COOTBETCTBYIOT (hase KacaHMs LLIAacCU NOCAA04HOI NONOCHI HA CTaauN NPU3EMITEHUS.
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B Tabnuue 6 npuseaeHbl pacCYMTaHHbIE HA OCHOBE CTAHAAPTHOrO OTKIMOHEHUSA (B NPEANONoXeHUU Hop-
MarnbHOro pacnpegeneHus subpaumn) 3Ha4eHusi YCKOPEHUs!, BEPOATHOCTb MPEBbILLEHUS KOTOPbIX COCTaBNAET
He 6onee 1 % (no 0,5 % B CTOPOHY NONOXMTENbHbIX U OTPULIATENbHbIX 3HAYEHUI). B cooTBeTCTBUM C Tabnu-
Lamu HOPMarnbLHOro pacnpeaeneHns 3TW 3HaYEHWUS MOMyYeHbl YMHOXEHWEM CTaHAAPTHOrO OTKMOHEHWUs Ha
KoacppuumeHT 2,576.

3.4 AonosnHuTenbHble UCTOYHUKU OAaHHbIX

3.4.1 OOwume 3amevyaHus

Mouck nHdopmaumn o HabnLaBLUMXCA AMHAMUYECKUX BO3LENCTBUSIX HA TPAHCMNOPTUPYEMbIA Camo-
neramu rpy3 no3sonun 06Hapy>XuTb €LLe HECKONBbKO UCTOUMHMKOB, 3aCIyXXMBAIOLLUMX AOBEPUS, HO AN KOTOPLIX
He OblNo BO3MOXHOCTM NPOBECTM MOSHYIO NPoLUeaypy NOATBEPMHAEHWUA HAAEXKHOCTM JaHHbIX. cnonb3oBaTtb
JaHHbIE U3 UCTOYHUKOB, OMUCAHHBIX B HACTOSILLEM MYHKTE, CNeayeT C OCTOPOXKHOCTLIO. OHUM BKMHOYEHBI B Ha-
CTOALLMIA CTaH4apT, B MEePBYIO 04epeb, B KAYECTBE BCNOMOraTenbHOro Matepuana Ans NoATBEPXAEHNUA UH-
dopmaumu U3 Apyrux UCTOMHUKOB.

3.4.2 McDonnell Douglas DC8 Cargo

[aHHble 0 AMHaMu4yeckux BO3AEWCTBUAX BHYTPU camMoOneTa AaHHOro Bmaa npueeaeHbl B [8]. 3anucu
ObIny nony4YeHsl ¢ NOMOLLLI Tpex npeobpasoBaTenelt B BOCbMU NETHLIX pexumMax. UToroeoie ceeaeHue o
YKECTKOCTU MOSETHBLIX PEXMMOB NpUBEAEHbI B Tabnuue 7, a CNeKTpbl ANA CaMbIX XECTKMX NOMETHbIX Pexu-
MOB — Ha pUCYHKax 24—26. B 60nbLUMHCTBE CBOEM AaHHble U3 [8] HEBLICOKOrO Ka4ecTsa M3-3a GOnbLLOro
nbegecrana co6CTBEHHbIX LUYMOB U3MEPUTENbHON CUCTEMBI (CM. PUCYHOK 26).

3.4.3 Lockheed C5A (Galaxy), Lockheed C-141 (Starlifter), Boeing NC-135 (707)

McnbiTaHua ana camoneToB AaHHOro Buga Obiny npoBefeHsbl B Havane 70-X rogoB NPOLUMOro Beka ¢
Lernbl0 YCTAHOBUTb TUMWUYHBIE XKECTKOCTU AMHAMUYECKUX BO3AEICTBUI BO BPEMS NONETA ANA pPsiga rpy30BbIX
nnartgopm B amepUMKaHCKOM BOEHHOM cTaHgapte [9]. MMelowmeca AaHHbIe UCNbITAHMI HE MO3BONAIOT Onpe-
JenuTb, ANA Kakoro ux Tpex TUMoOB CaMONETOB OHKM MOny4YeHbl. Kpome Toro, npu o6pabotke AaHHbIX Obinu
MCMNonb30BaHbl cneuuduryeckne NnpuemMbl, He xapakrepHble 4ns o6bI4HbLIX METoA0B Npeobpa3oBaHMA CUrHa-
noB. TeM HE MeHee, NonyyYeHHbIe cnekTpbl (pucyHkn 27—30, Tabnuubl 8 1 9) MOryT ObITb UCNONbL30BaHbI ANS
CpaBHEHUs C AaHHbIMU U3 APYrMX UCTOMHMKOB, NOMYYEHHbIX APYTMMU METOAAMM.

4 ConocTaBrieHune 3anucen u3 ogHoOro UCTOUYHMUKA

4.1 O6wme 3amevyaHunA

JaHHble U3 KaXaoro WCTOYHMKA MOABEPrNMCH NPOBEPKE HA CaMOCOrMacoBaHHOCTL. IMpoueaypa npo-
BEPKM 3anucei BUGpaLMK yYuTbIBaNa ee M3MEHYUBOCTb BCMEACTBUE M3MEHEHUI NIETHOTO PEXMMA N XapakTe-
pucTuk camoneta. CTeneHb A0BEPUA K NOMYYEHHLIM JaHHLIM HENOCPEACTBEHHO BIUAET HA YPOBHU CEKTPOB,
MCMONb3yeMbiX 4N ONUCAHMA YCNOBWIi TPAHCNOPTMPOBAHUS FPY30B CaMONETaMM.

4.2 CamoneTt Lockheed Tristar KC Mk 1 (Jlokxua Tpucrtap)

4.2.1 Obwue 3ameyaHusa

[ns aaHHbIX, npuBeaeHHbIX B [1], Obina BbINOMHEHA OLIEHKA OTHOCUTENBHON XeCTKOCTM BUubpauuu ans
pasHbIX PEXXMMOB NOSIETa, Pa3HbIX NOSIOXKEHNI rPy3a U Pa3HbIX HANPaBNeHWin U3MEPEHNIt ANA camorneTa AaH-
HOro Tuna. Bo3amMoXXHOCTb CONOCTaBUTENBHBLIX OLIEHOK OFPaHUYeHa TeM, YTO AaHHble ObINn NOJTy4eHbl BO Bpe-
MS €4MHCTBEHHOrO NOMEeTa M TONbKO ANA OAHOrO0 CaMOfEeTa, YTO 3aTPyAHSAET UX pacnpoCTpaHeHue Ha apyrue
CaMOoneTbl TOr0 Xe TUNa U Ha NONETbl C rpy3amu pasHol macchbl. Kpome Toro, uamepenus Guinv npoBeeHbl
TONbKO B AABYX TOYKAX, YTO HE AAET BO3MOXHOCTb OLUEHUTb pacnpeaeneHne sBubpaumm no BCEMy TPaHCMOPT-
HOMY CPEACTBY.

4.2.2 OTHOCHTENbLHAA XeCTKOCTb BUOpaLun B pasHbIX pexumax nosiera

MakcumanbHas »eCTkoCTb BUbpauum Habnoganack Ans TeX PEXXMMOB MONETa, B KOTOPLIX ABUratensim
NPUXOAUNOCH Pa3BUBaTh HaMOOMbLLIYIO MOLWHOCTb, B YACTHOCTU, NPU B3NETE U NPU ABUXKEHNU NO NOCAA04HON
nonoce. B ycnoBusx noneta Habop BbICOTbI U YCKOPEHUE ABMKEHUSI CaMosieTa Takke CONPoBOXaanock bonee
BbICOKMMMW 3HAYEHUAMU CNEKTPASIbHON NAOTHOCTU MOLLHOCTU YCKOPEHUS, YEM NPU NOsIETe C NOCTOSIHHOM CKO-
pocrtblo. Bonee Bbicokne ypoBHU nonepeyHon Bubpauum Habnioganucb Npyu Npu3eMneHun BO3AYLIHOIO CyaHa,
OJHAaKO 3TO B OCHOBHOM 0Oblfi0 00YCNOBNEHO NPUMEHEHNEM peBepca.

4.2.3 N3meHeHue BUOpaLmm No naowaau KpensieHus rpysa

B o6wiem cnyyae npu 0AHOM U TOM XXe pexume noneta Bubpaums, MamepeHHasa akcenepoMeTpoMm B HO-
COBOI 4YacCTH, OKa3blBanach BbILLE M3MEPEHHOI B LEHTPe TsxecTn camorieta. OCOBEeHHO 3TO xapakTepHO ANA
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YCKOPEHMWS B NPOAOSIEHOM HaNpaBneHum, Anst KOTOPOro CpeAHEKBaAPATUYHbIE 3HAYEHUSA YCKOPEHUS pa3nuya-
NUCb NOYTK B YeTbIpe pasa. Bubpauus B LEHTPe THKeCTU camoneTa Obina Bbille TONbKO B PEXUME MOcaaku
camorneTa BCneacTBME NPUMEHEHUSA PEBEPCa NMPU TOPMOXKEHUU U BbI3BAHHOIO 9TUM OTKIMKOM ABWUraTtenen B
nonoce ot 200 go 600 u. Bua cnekTpanbHbIX KPUBLIX, MONYYEHHbIX ANS Pa3HbIX TOYEK U3MEPEHUR, TaKXkKe
oTnuyanca mexay coboi. Ha pucyHkax 8, 9 u 12, 13 nokasaHbl TUMMYHbIE XapaKTEPUCTUKKU BUOpaLUMmn B HO-
COBOW 4acTu U B LIEHTPE TSHKECTM CaMOrfieTa B YCNoBuMAX B3neTa (pexxumbl 2 u 3) n nocagku (pexumbl 9 1 10).
Ona sBuBpauumn B HOCOBOI YacTu HabnoaalTCa xapakTepHble NMku Ha vyactotax 35, 100 n 130 'y, a Takke B
ananasoHe ot 180 go 250 Ny u oveHb Hu3kasa Bubpauusa ebiwe 250 My, B TO BpeMs Kak Ana Bubpauun B LEH-
TPE TSHKECTM camoneTa AOMUHUPYIOT niiockue nukn B nonoce ot 400 go 600 'y, TunuyHble XapakTepucTukm
BMOpaUMn ans Kpencepeckoro pexvma noneta B AByX yKa3aHHbIX TOYKaX U3MEPEHUN NOKa3aHbl HA pUCYHKaxX
10 mn 11.

4.2.4 OTHOCUTESIbHAs XeCTKOCTb BUOpaLMK B pa3HbIX HanpaBrieHUAX U3MEPEHUN

Bubpauua, namepeHHasi B LEHTPE TSHKECTU CAMOMETa, NOCTOAHHO BbILLE B MONEPEYHOM HANpPaBneHun,
4YeM B ABYX ApPYyrux. 3T0 0OBLACHAETCA B OCHOBHOM TEM, YTO TOYKA M3MEPEHUI HaxoauTca Brnusko K ABurare-
naMm caMoneTa u Mexay HUMW. B aTon Touke xapaktep Bubpaumm B NONEPEYHOM M BEPTUKANbHOM Hanpasrne-
HUW MOYTU OMH U TOT Xe. [ina TOYKM M3MEPEHUI B HOCOBOI YacTu BUOpauusi B NPOAOSNILHOM U NOMEPEYHOM
HanpaeneHMn ConocTaBuma no XeCTKOCTU U UMEET NPaKTUYECKU PABHOE YNCIIO NUKOB BbICOKOW MOLLHOCTH, B
TO BpeMs Kak B BEPTMKANbHOM HanpasneHuu Habnogaetca subpaumsa 60onee HU3KOro ypoBHS.

4.3 Camonet BAe VC10 K (Bukkepc)

4.3.1 O6Gmne 3amevaHun

[na yctaHOBNEeHMA 3aKOHOMEPHOCTEN U3MEHEHUSA JMHAMUYECKUX BO3AEWCTBUI BHYTPU CaMOneTa aHa-
nu3y ObINKn NOABEPrHYTHI TOMbLKO AaHHbIE, MONTYYEHHBIE B TOUKAX Ha €ro kopnyce. Bubpauus B aTux Toukax, ne-
penaBaemas Ha OCHOBaHWE YCTAHOBKM rpy3a, Haubornee nonHO ONUCLIBAET YCNOBUSA AUHAMUYECKUX BO3AEN-
cTBUiA. B uensix aHanusa 6blnu UCNONb30BaHbl CpeHEKBaAPaTUYHbIE 3HAYEHUA YCKOpPEHUs (B eauHMLax g)
B AuanasoHe 4actot ot 3,25 go 2000 Iy (cm. Tabnuuy 3). CpeagHekBagpaTUYHbIE 3HAYEHUSA YCKOPEHUSI
(B eanHuLiax g) B gmanasoHe vactot ot 3,25 0o 400 Iy, ounLLeHHbIEe OT LWYMOB CUCTEMbI MUTAHUS CaMOneTa,
npeacTaeneHsbl B Tabnuue 4.

4.3.2 OTHOCUTESIbHAs XeCTKOCTb BUOpaLMM B pasHbIX pexumax norneta

Bubpauusa B kpencepckoM pexxmme noneta Ha Boicote 11000 m ¢ yncnom Maxa 0,83 okaszanucb BeCbma
HU3KOI, CO CpefHeKBAAPATUYHbLIM 3HAaYEHUEM YCKOPEHUA (&), He npesbiwatouem 0,156 g (B XBOCTOBOI
yacTu nNo npaBomy OOPTY B BEPTUKANBHOM HanpaeneHun). Ha pucyHke 17 nokasaHbl pe3ynbraTbl U3MEPEHUN
cnekTpanbHON MNIOTHOCTU MOLLHOCTU YCKOPEHUSI, UX KOTOPbIX BUAHO, YTO 3HAYEHUS STON BEMUYMHLI HE npe-
BbilwatoT 0,0001 g2/Iy. MakcumanbHas BUBpaLms MMeeT MECTO B PeXUMaX B3NETa, CHUXKEHUS U TOPMOXKEHNS
C BKIIOYEHUEM peBepca. B aTux pexxumax oHa npubnmauTensHO B YETLIPE pa3a Bbille TOW, YTO Habnganach
npu nornete B Kpencepckom pexxume. MakcumanbHaa Bubpauusa mMena Mecto nocne BKIIOYeHUs peBepca,
KOraa cpefHeKkBaApaTMYHOE 3Ha4YeHWe YyCKOPEHMs B XBOCTOBOI 4acTu No npaBomy 60pTy B BEPTUKANbHOM Ha-
npasneHun coctasuno 0,674 g. COOTBETCTBEHHO, CneKkTpasibHaa NIOTHOCTb MOLLUHOCTU YCKOPEHUA AOoCTUINa
3HayeHus 0,0014 g2/Ty (cMm. pucyHok 18). Mpu NOBTOPHOM BKITIOYEHUN O HOTO U3 ABUTaTenein CaMoneTa HUKa-
KMX 3aMETHbIX U3MEHEHMI BUOpaLun He Obino BbISIBIIEHO.

4.3.3 N'aMmeHeHue BUOpaLum No Nowaau KpenneHusa rpysa

Mo nnowaan yctaHoBKM rpy3a Bubpauusi Bo3pacrana no HanpasneHMIO K XBOCTOBOW 4acTu (T.€. K MeCTy
pacnonoxeHus agsuratenen). 3To CTaHOBMIOCL 0COOEHHO 3aMETHO ANS TeX PEXXMMOB NONeTa, Koraa aBurare-
nu paboTtanu Ha MakCUMarnbHON MOLLHOCTU, HANPUMEpP npu B3nete. [pu 9TOM CpeaHEKBaAPaTUYHOE 3HaYe-
HUe yCKOpeHue B XBOCTOBOM 4YacTu MecTa YCTaHOBKM rpy3a 6bino B Tpy pasa 6onbLue, Yem B HOCOBOW.

4.3.4 OTHOCUTeSNIbHAA XeCTKOCTb BUMOpaLMm B pasHbiX HANpPaBrieHUsIX U3MepeHun

OTHOCUTENBHAS XECTKOCTb BUBpauum no TpEM M3MEPUTENbHbLIM OCAM OLEHUBANAach C UCMOSb30BAHNEM
JaHHbIX OT TPEXKOMMOHEHTHbIX akcenepoMeTpoB. Pe3ynbraTbl M3MEpPEHUit NOKasbIBAKOT, YTO MakCUMarnbHasa
BMOpauusa B BEPTUKANbHOM, NOMEPEYHOM M NPOAOSIEHOM HaNpPaBNEHUsIX HAXOAUTCA B CPEAHEM B COOTHOLUE-
Hun 1,0:0,8:0,3. OTO COOTHOLWIEHUE, OAHAKO, HE BLINOMHAETCA ANA AAHHbLIX, MOMYYEHHbIX HA KOHTEWHEPE B
HOCOBOW Y4acTu, YTO MOXET BbiTb OGbACHEHO BNUAHUEM LUYMOB OT GOPTOBOW CUCTEMbI NUTAHUSA Npu obLLEM
HU3KOM ypoBHE Bubpauun (CMm. Takke pucyHkn 19 n 20 ona cpaBHEHUA CNEKTPOB KOHTENHEPOB B HOCOBON 1
XBOCTOBOW 4acTtu). OAHAKO, €Cnu CUrHamn O4YMCTUTb OT wyma (CcM. Tabnuuy 4), TO ykazaHHOe COOTHOLUEHUE
Ha4YMHaET BbIMOMHATHLCS.
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4.4 M'py3onaccaxupckuit camonet Boeing 747 Combi (bounr)

4.4.1 O6wme 3amMevaHusA

[aHHble NETHLIX UCNbITAHWIA, OTPaXXEHHbIE B [7], ObINKM B TOM e OT4eTe AO0NOMHEHbI UCCNEN0BAHUSIMU
BnGpauunii u yaapos npu o6paboTku rpy30B HazeMHbIMU cryx0ammu asponoprta. U3 aTux gaHHbIx Obin caenaH
BbIBOZ, YTO BO3AEWCTBUIO MAKCUMAaInbHOW XECTKOCTU rpy3 noaBepraeTca npu ero o6paborke n TpaHCnopTu-
poBKe B npeaenax asponopra. Cnegyowmumm No CTeNeHn XXeCTKOCTU UAYT PEXUMbI B3NeTa M nocaku, a npu
HaxoXxaeHUn caMmoreTa B BO34yXe XXECTKOCTb BO3AeCTBUSA MUHUMATIbHA.

4.4.2 OTHOCUTENbHASA XECTKOCTb BUOpaLumM B pasHbIX HanpaBrieHUAX U3MepeHui

YCTaHOBMEHO, YTO XECTKOCTb BMOPALIMOHHOIO BO34ENCTBMA (YCKOPEHMS) MakCUMarnbHa B BEpTUKAlb-
HOM HanpasreHun. Habnogaercs pasHuua Mexay yCKOPEHUsIMUM B BEPTMKAnbHOM HANpaBlEHUMU B LIEHTpe
W Ha yrnax rpy3oBOro noaaoHa, XOTS OHA U HEBENUKAa, U €€ MOXHO OTHECTM Ha c4yeT apebeaxallero 3ey-
Ka Ha yrrmax nogaoHa. YCKkopeHusi B MonepeyHoM M NpoAoSibHOM HanpasreHusiX B 00LWEM Cryyae MEHbLLe.
COOTHOLUEHME MeXay HUMU 3aBUCWT OT basbl nonera. Npu HaknoHe kopnyca cyaa npu Habope BbICOThI U
npu CHUXKEHUK NPOAoNbHaA Bubpaunsa CTaHOBUTCA NpeobnaaaioLleii. 3TO e UMeEeT MeCTO NP B3NeTe U npu
TOPMOXEHUM BO BpeMSI NOCaJKu. B pexxume xe nonera ¢ NOCTOSIHHOW CKOPOCTbLIO HECKOMNbKO GonbLueli Oyaer
nornepeyHas subpauus.

4.4.3 OTHOCUTENbHAA XECTKOCTb BUOpaLMM B pasHbIX peXumax nonerta

MakcumansHoe nukoBoe 3HadeHue yckopenus (0,42 g) B AamanasoHe 4acToT u3mepeHuin Habnioaanoch
B MOMEHT KaCaHMA N0Cag04HOM NOMOChI.

5§ ConoctaBneHue 3anucen U3 pasHbIX UICTOUHUKOB

BOnbLUMHCTBO AaHHbLIX, PACCMaTPUBAEMbIX B HACTOSALLEM CTaHAAPTE, AEMOHCTPUPYIOT XOPOLUYIO Corna-
COBaHHOCTb He TOMbKO B Npefernax 04HOro MCTOUYHMKA, HO TaKKe U MO Pa3HbIM UCTOMHUKAM, YTO NOATBEMKAA-
€T UX HaeXHOCTb.

YCTaHOBMNEHHbIE 3aKOHOMEPHOCTM NMPOSABAAIOTCA AN CAMONETOB BCEX PACCMOTPEHHbIX TUNOB. B vacT-
HOCTWU, BCE UCTOYHUKM NMOATBEPHAAIOT, UTO XECTKOCTb BUBPALIMOHHOIO BO3AENCTBUSA NPU B3NETE MEHBLLE, YEM
npu Nocaake, Ho Ans 000MX 3TUX PEXMMOB OHA CYLLUECTBEHHO BbILLIE, YEM B YCIIOBUAX KPeiCcepCKoro nonera.
B page crnyyaes ykasaHo, YTO Npu NpU3eMneHMn makcumansHas subpauus Habnogaerca B0 BpeMs BKIOYe-
Hus peBepca. CTeneHb NOBbILLEHUsI BUBpauun u UsMeHeHUe ee YaCTOTHOFO COCTaBa MOTyT ObITb Pa3HbIMK, HO
3TO Nerko 06bACHUTL Pa3HON KOHbUrypaunen asuraTeneit CaMmorneToB.

[Ba n3 Tpex UCTOMHMKOB YKa3blBaloOT, YTO BUOpaLMsi B BepTUKANIbHOM HanpaBfieHUU HECKOSILKO BbILLIE,
YeM B NonepeYHoOM, a Ta, B CBOIO OYEPEAb, YYTb BbILLE, YEM B NMPOAO0SIbHOM. UTOBLI HAAEXHO OLIEHUTHL pacnpe-
AeneHue Bubpaumu no ArMHe camosieTa NnpuBeeHHbIX AaHHbIX HEAOCTATOMHO, HO B LIENIOM OHU NOATBEPKAA-
0T OXXUZaHUe Toro, 4YTo BUGpaLusi B XBOCTOBOW YaCTu CUIbHEE, YEM B HOCOBOI. OTO 0BbACHAETCS GonbLueit
TOJLMHONM MOrpPaHUYHOrO cnosi, Bnn3ocTbio ABUraTenen 1 ra3oBoi CTpyu ABUraTens.

Bce uctouHuku (3a UckniodeHnem [9]) B uensax aHanusa Bubpaumm UCMONb3YIOT CreKTparnbHYIO NMoT-
HOCTb MOLLIHOCTU YCKOPEHUSA. OTO BNONHE 060CHOBAHO NPU PaCCMOTPEHUN JUHAMUYECKUX BO3AEWCTBUIA B pe-
KUMe KpencepcKkoro nomneTa, korga Bubpauuio MOXXHO paccmaTpuBaTh Kak CTaLMOHAPHBIN LUMPOKOMONMOCHbIN
cnyvaiiHblil npouecc, 06yCNOBNEHHbIN, B NepByl0 odepedb, ob6TekaHnem hrosensia Bo34YLUHbIM NMOTOKOM.
OgaHako npu aHanu3e peXXMMOB B3feTa M NocaAku Takol NoaxoA Bbi3blBAET BOMPOCHI. [NUTENbHOCTL 3TUX
PEe>XMMOB HEBENMMUKA, a CaMble XXECTKUE YCroBUsi HAbnoaalTCs B TeYEHME BCEro HECKONbKMX cekyHa. OaHako
BPEMS aHanm3a B pasHbiX UCTOMHMKAX pa3nnyaeTcs BECbMa CyLLECTBEHHO.

6 OnucaHue ycnoBui AMHaAMUYECKNX BO3OENCTBUMN

6.1 Camonet Lockheed Tristar KC Mk 1 (JlTokxug TpucTtap)

CoOpaHHbIe AaHHbIE U PesynbTaTbl aHanu3a NoATBEPXKAAIT HaNW4Me pasHUlbl B yCNOBUAX AUHAMMU-
YeCcKOro BO3AENCTBUS B MPOLECCE MOSETa B KPEWCEPCKOM PEXMME U B pexume B3feTta/mocagku, nosroMmy
onucaHue Takux ycrnoBuii NPUBEAEHO AN yKa3aHHbIX PEXUMOB pasaensHo. OnucaHue npeacraenser coboi
MPOCTYIO KOMNUNALMIO BCEX OLUUMPPOBAHHBIX CNEKTPOB BUOpaumm ana o6omx pexxMmMoB BO BCEX TOUYKAxX U Ha-
npasreHnsX U3MEPEHNIN U ONPEeAEeneHns Ha UX OCHOBE CMEKTPOB, XapakTepusyoLwmx Hanxyalume (Hanbonee
ECTKUE) YyCNOBUSI BO3AENCTBUA AN STUX PEXMMOB.

OnucaHue ycnoBuin UHaMUYECKMX BO3AEWCTBMI ANA NONeTa B KPEMCEpPCKOM pexxMme NpuBeAeHO Ha
pucyHke 14. OHO BKMOYaET B ¢e0A BCe CNEKTPbI, MONYYEHHbIE ANS peXxuma noneta 7.
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OnucaHune ycnoBuin AMHaMUYECKUX BO3AEMCTBUI ANS CTaaui B3neTa M Nocagku NpuBeAEHO Ha pUCYHKe 15.
OHo BKntovaeT B cebs BCe CnekTpbl, NONyYeHHbIe ANs pexXxumoB noneta 2, 3, 9 u 10. B onucaHue BxoaaT Mak-
cuMarbHble 3Ha4YeHNsa yckopeHus Ha Yactotax 35, 10, 130 'y n B gnanasoHe yactot ot 180 go 250 Iy, nony-
YEHHbIE B TOYKE 3MepeHuin bnmxe K HOCOBOIM YaCTU CaMOrETa, a Takke 3Ha4YeHUs yCKOPEHMS B AnanasoHe oT
400 po 600 Ny B TOYKE M3MEPEHMIA, COBNAZAIOWEN C LIEHTPOM TSXKECTU camorera.

6.2 Camonet BAe VC10 K (Bukkepc)

Haubonee xecTkne ycrnoBusi AMHAMUYECKOTO BO3AEiCTBMA Obinu onpeaeneHsbl yepes ornbatoLme cnek-
TPOB, NOMYYEHHbLIX ANA KaXXA0ro pexxuma noneta (CM. pucyHok 21). YcnoBua AUHaMU4ecKoro BO3aeNCTBUS B
opme yaapoB He OnpeaeneHbl, MOCKONbLKY 3aMeTHbIX YAapoB B X0A4€e UCMbITAaHWI He Habnioaanocs.

6.3 Mpy3sonaccaxupckui camoneT Boeing 747 Combi (BouHr)

[na gaHHOro Tuna TPaHCNOPTHOrO CPEACTBaA YCNOBMA AMHAMUYECKOrO BO3AENCTBMA B [7] onpeaeneHsl
He Obinu.

7 OononHuTenbHbI€ NCTOYHUKU JaHHbIX

7.1 OOwue 3amMeyaHus

OnucaHne ycrnoBuii AMHaMUYECKOTO BO3AENCTBUS ObINO MOABEPrHYTO aHanuay Takke ANst 4OMOSHU-
TenbHbIX MCTOYHMKOB UH(pOpMaLuUK, yKasaHHbIX B 3.4.

7.2 McDonnell Douglas DC8 Cargo

OnucaHue ycrioBuit AMHAMUYECKOTO BO3AENCTBUS AN AAaHHOTO TPAHCMNOPTHOTO CPeACTBa OTCYTCTBYET.

7.3 Lockheed C5A (Galaxy), Lockheed C-141 (Starlifter), Boeing NC-135 (707)

,D,J'Iﬂ CaMoneToB AaHHbIX TUNOB yCnoBuA AUHaMU4Y€eCKoro BOBAGVICTBVIFI Obinn onpeaeneHbl No pesyrib-
TaramMm aHanu3a gaHHbIX, HECONnoCTaBMMbIM C aHarNMnM3oM, NnpoBeAE€HHbIM AnA APYrnx NCTOYHNKOB. Kpl/IBbIe nu-
KOBbIX 3HAYEHUW YCKOPEHUSA, NOCTPOEHHbIE B [9] (CM. pUCYHOK 27), NONy4YeHbl C UCMOMb30BaHMe Npoueaypbl
dunsTpauumn BpEMEHHbIX peanu3aumin Habopom MonocoBbIX huUnbTpoB. Ha pucyHke 28 nokaszaH NOCTPOEH-
Hbli B [9] yAapHbIV CNEKTP AUMHAMWUYECKOrO BO3AENCTBUA Npu npusemneHun. OnucaHue ycrnosuin auHamumye-
CKOro BO3aeNCcTBUA B hopme ornbaromnx CnekTpoB NpuMBeAEHO ANsl PEXMMOB B3neTa/nocaaku (PUCYHOK 29 u
Tabnuua 8) 1 noneta ¢ KpencepcKkon CKOPOCTbIO (pUcyHOK 30 1 Tabnuua 9). XapakTepHbIi PeXXuUM UCTbITaHUI
onpeaeneH B [9] B BUAE LULMPOKOMOIIOCHON CNy4anHon BUGpaLmMu C HanoXeHneM AUCKPETHLIX FAPMOHNYECKUX
COCTaBnNALMX, 0O4HaKO 000CHOBaHNE AaHHOTO NPeACTaBneHns He npuBeaeHo. MOXHO NPeanonoXnuTb, YTO
YacCTOTbl TAPMOHNYECKMUX COCTaBNAIOLNX CBA3AHbI C yacroTton 60pTOBOI7I CEeTU NUTAHUA U €ee rapMOHUKaMN.

8 ConocTtaBneHue ¢ MI3K 60721-3-2:1997

Bce MCTOYHUKM AaHHbIX NOKA3bIBAIOT, YTO YPOBEHb CMEKTPanbHOW MIOTHOCTU MOLLHOCTU B YCNOBUSX
noneta He npesbiwaet 0,001 g2/My, ysenuunesasics Ao 0,005 ¢g2/I'y B ycnosusx saneta/npusemnenns. Mak-
cuMarnbHOe cpefHeKBaapaTUUHOE 3HAYeHMe YCKOpPEeHUsl Ha nmony camornera cocrasuno 0,67 g, ogHaKko OHO
Habnioganock BO6MM3n ABurateneii npu BKIIOYEHHOM peepce. Moatomy 6Gonee 060CHOBAHHO B KayecTBe
MaKCUMarnbHOro CpeaHeKBaAPaTUYHOIO 3HAYEHUS YCKOPEHUS Ha nony npuHaTe 0,35 g u BABOE MeHbLLEe 3Ha-
YEHWEe Ha rpy3oBOM KOHTeunHepe. Mpu ToM 4TO POPMbI CNEKTPOB pas3nMyanucb AN pPa3HbiX CaMONETOB U
pasHbIX TOYEK U3MEPEHUI, B KAYECTBE XapaKTepPHOro BUAa CNekTpa MOXHO MPUHATL NIOCKMI CNEKTP B MONOCe
yacToT npubnusutensHo ot 10 go 1000 'y. Bubpauus, namepeHHasa Ha TPaHCNOPTHOM KOHTENHEPE, NPaKTu-
Yyecku Bca cocpeaoToyeHa B obnactu Hmxke 100 'y, a ee pacnpegeneHne 3aBUCHT OT AUHAMUYECKUX CBONCTB
KOHTEWHepa.

Ha pucyHkax 31 u 32 nokasaHbl >ECTKOCTM BUOPALMOHHOrO BO3AENCTBUS, ONPEAENeHHble B
M3K 60721-3-2:1997 [tabnuua 5, kateropus b) ans craumoHapHon subpauuu u Tabnuua 5, kareropus ¢) ans
HecTauuoHapHoW Bubpauun] Ans BCexX BUAOB TPAHCNOPTUPOBAHUSA, BKIIOYAsA NEPEBO3KY HA PEAKTUBHBIX BO3-
JyLWHbIX cyaax. TpaHCNOPTMPOBKA PEAKTMBHBIMU CyAaMM BKITOYAET B cebs BCe TPW KnaccuuKaLMOHHbIE rpyn-
nbl 1o MOK 60721-3-2:1997. ConocTaBneHne ¢ AaHHbIMK, NPEACTaBNEHHLIMU B HACTOALLEM CTaHAapTe, noka-
3biBaeT, YTo MOK 60721-3-2:1997 npaBuibHO OTHOCUT YCIOBUA AMHAMUYECKMX BO3AENCTBUI HA PEaKTUBHbIX
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camoneTax K CTauuMoHapHOM cryyanHon BuOpaumn. Kpome TOro, XeCTKOCTb BO34EMCTBUI, BBEeAEHHas
M3K 60721-3-2:1997 [tabnuua 5, kateropus b) ans knaccos 2M1, 2M2 n 2M3], BbiLue TOKI, YTO NOMy4YEeHa No Uc-
cnefoBaHUSAM, paccmaTtpuBaeMbiM HaCTOALLMM CTAHAAPTOM, @ B Criy4ae, KOraa »KeCTKOCTb BO34eNCTBUA onpe-
AEnsieTca Yyepes CnekTpanbHYI0 NAOTHOCTb MOLHOCTU, TO NPEBbILLEHME BeCbMa CyLwecTBeHHO (B 10—100 pas).

B npoBeaeHHbIX uccnenoBaHuaxX He ObINO OTMEYEHO MPUCYTCTBME YAAPHBbIX BO3AEWCTBUIA, KOTOpbIE
x0T Obl B OTZaNEHHO CTeneHun Oblnu CONOCTaBUMbI C XXECTKOCTbIO MEPEXOAHbLIX NPOLIECCOB, BKINOYas yaaphl,
onpegenexHon B MOK 60721-3-2:1997 [rabnuua 5, kateropusi ¢)]. 3TO HEYAUBUTENBLHO, €CMNU NPUHATL BO
BHUMaHue pakT, yka3aHHbIi B [7], 4TO BO3AENCTBUIO MaKCUMMAaIbHOW XXeCTKOCTU rpy3 NogBepraerca npu ero
06paboTke U TPAHCNOPTUPOBKE B Npejenax asponopra, CneayowmumMm no CTeneHu XeCTKOCTU UAYT PeXUMbI
B3/eTa 1 Nocajku, a Npyu HaxXoX4eHUn camorneTa B BO3AYXE XKECTKOCTb BO3AENCTBUA MUHUMATbHA.

Mo>XHO ObIn0 Obl MPEAnoNOXKNUTbL, YTO AaHHbIE Tabnuubl 5 (KaTeropusi ¢) OTHOCATCA TaKKe K pexumMam
B3€Ta U Nocajku, HO B TaKOM criydae pekoMeHgyemas opma BO3aeiCTBUSA AN UCNbITAHMIA NNOX0 cornacy-
€TCH C BO3AEeNCTBUAMM, KOTOPbIE HAOMIOAANUCH B 3TUX ABYX PEXMMax. XOTA BO3AEHCTBME B YCIIOBUSAX B3feTa
M NocagKkyn OTHOCATCS K NEPEeX0AHbIM MPOLECcam, OHO fydLle ONUCLIBAETCA Yepes NPOCTON yaapHbIi UMMYNbC
B COYETaHUM CO CTauMOHapHoON Bubpauuen.

MoMmumo MOK 60721-3-2:1997 cyLLECTBYET eLe psd AOKYMEHTOB, YCTaHaBMMBAIOLMX KECTKOCTb BU-
OpauUMOHHOro BO3AENCTBUA ANsi 000pyaoBaHWSA, TPAHCNOPTMPYEMOrO peakTUBHbIMKU camonetamu. K HUM oT-
HocAaTcA [9] (pucyHku 27 u 28), a Ttawke [10], [11], [12] u [13] (puCcyHKkn 33—36 COOTBETCTBEHHO). Pasnuune
B pEeKOMEeHAYeMOW ANS UCMbITaHUA XeCTKOCTU BUOPaLMOHHOrO BO3AEMCTBUA NO STUM MCTOYHMKaM BECbMa
3HauuTenbHO. B BGonbLUMHCTBE CriyyaeB BO3AENCTBUE ONUCHIBAIOT Yepe3 CrEeKTP NIOTHOCTU MOLLHOCTM YCKO-
peHusa Ha nony camonera, XoTA B [11] n [13] onucaH Takke OTKNMK Ha TPaHCNOPTHOMN Tape. U3 nepevncneHHbiX
MCTOYHUKOB TONbLKO B [13] pekOMeHAO0BaHbl TUMOBbIE BUOPALMOHHLIE BO3AENCTBUA ANSA UCMbITAHUI B rPaX-
OaHCKuUX Lensax.

OBBbACHUTL CTONb 60OMbLUOK Pa3BtpPOC AaHHBLIX MO Pa3HbIM UCTOMHUKAM 3aTPYAHUTENBHO. MOXHO npea-
NOMOXMTb, YTO XKECTKOCTb BO3AEWCTBUS ANA UCNbITAHWUI Obina YyCTaHOBNEHa C HEKOTOPLIM KO3(hULMEHTOM
3anaca no CpaBHEHWUIO C BO3AEHCTBUAMM, HAOMIOAAaEeMbIMU B peanbHbIX YCNOBUAX, OQHAKO Kakas-nnubo uH-
cdopMauns 0 BO3MOXHbBIX 3HAYEHUAX NPUMEHEHHOTO KO3UUNEHTA OTCYTCTBYET. [pyron NPUYNHON MOXET
ObITb TO, YTO XXECTKOCTW BO34ENCTBUA Oblnu YCTAHOBMEHbI NO pe3ynbrataM U3MEepPEHNii B YCNOBUAX B3NeTa U
rnocazku, KOTopble BCNEACTBME UX KOPOTKOW ANUTENbHOCTU 06naaaloT nnoxon BOCNPOU3BOAUMOCTbIO.

Tonbko B [10] XECTKOCTL BO3AEWCTBUA CBA3LIBAIOT C €r0 ANMUTENbLHOCTLIO B 3aBUCUMOCTU OT YCITOBUIA
TPaHCNOPTUPOBAHUA. |-|pl/l 9TOM UCMNbITAHUA B TE4EHUE OQHOI0 Yaca CHUTAIOT SKBMBAJNTEHTHLIMU BO3,qel7ICTBMIO
B TEYEHME LIecTUYacoBoro nomera. Kak yxe ormeueHo, Haubonee ecTkue Bo3gencTBus HabnioaaloTca BO
BpeMs B3neTa u nocaaku. YpoBHU BUOpaLmMmn BO BPEMSI KPEMCEPCKOro nornera 00bIYHO B MATb Pa3 HUXKE, YEM
B 9TUX ABYX pexumax. C y4eTom 3T0ro AnNUMTenbHOCTb BOCNPOu3BeaeHus Bubpayuum, yctaHoBneHHas B [10],
KaXKeTCA Ype3MepPHON.

XOTS HUKaKMX MCCNeA0BaHUM NO BbIGOPY ANUTENBHOCTW BUOPALIMOHHOTO BO31ENCTBUA HE NPOBOAUNOC,
n3 0BbLWwmx coobpa)keHni CneayeT, YTo OHa A0IMKHA ObITb HEOOMNbLLUON U COOTBETCTBOBATH TUMUYHLIM BPEME-
Ham BO3JENCTBUSI B YCIOBUSIX B3NeTa U nocaaku. [ins ogHOro peica atu ycrnosusi Habnogaior o6biuHO oT 30
00 60 c. Ecnu ucnbiTaHUsi NPOEKTMPYIOT HA OCHOBE AAaHHbIX, MOJSIyYeHHbIX BO BPEMS B3fi€Ta U nocagku, To
ANHamMUYeckoe BO3AenCTBUE HA 0ObEKT B TeueHne 60 ¢ CnoCOOHO BbI3BaTh NPMONU3UTENBLHO TE Xe NOBPeX-
AeHus, 4To U nonert, anawuinca 50 u. CnegosBaTenbHO, B rpyooM NPUOAMMEHUN MOXKHO CYUTATDb, YTO TUMUYHbIE
YCINOBUS NONETa AOMKHbI ObITb BOCMPOU3BEAEHbI B TEYEHWE OAHON UMK ABYX MUHYT NPU YCIOBUU, YTO BUOpa-
LMOHHOE BO3aeicTBNe OyAEeT xapakTepHbIM AN YCNOBUI B3NETa U NOCAAKU.

9 3akntroueHue

B HacTosiLem cTaHgapTe pacCMOTPEHbl AaHHble HAANeXallero KayecTsa, NoMy4YeHHbIe U3 TpexX UCTOY-
HUKOB. Kpome TOro, A4OCTYMHbI A3HHbIE eLle U3 ABYX UCTOYHUKOB, NOMb3YIOLLMXCS XOPOLLEW penyTauuen, HO
9TW AaHHbIe He MOTyT ObITb A0MKHBEIM 00pa3oM NPOBEPEHbI.

Mo GonbLueit YacTu AaHHbIE U3 KaXKA0ro UCTOYHUKA XOPOLLIO COrNAacyloTCA HE TONbKO Mexay COBOM, HO U
C aHanorn4YHbIMK AaHHLIMW APYrMX UCTOMHUKOB. HU ANA 04HOr0 U3 UCTOUMHMKOB He 0BHapY>XeHO pe3ynbTaToB
HabnoaeHWi, BeiNaaaoLLMX 10 TaKOW CTENEHM, YTOObLI NOCTABUTL KAYECTBO AAHHbIX NMOJ COMHEHUE.

BbIsiBNEHHbIE 32KOHOMEPHOCTU XapaKTEPHbI 4518 BCEX paCCMOTPEHHbIX TUNOB CAMONETOB. B yacTHoCTH,
BCE UCTOMHUKM NOATBEPKAAIOT, YTO YCNOBUSA BO3AENCTBUA NPU B3NETE HECKOSIbLKO MEHEee XEeCTKue, YeM npu
nocagake, Ho aAns 060MX 3TUX PEXMMOB OHM ropas3no bonee xecTkue, YeM NPU NoseTe C KPencepcKon CKopo-
CTbi0. B HECKOMNBKUX Cry4asx yCTaHOBIEHO, YTO Camble XKECTKME YyCNnoBuA nNpyu npusemneHuu Habniogatorca
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Mpu BKMIOYEHUN peBepca. YPOBEHb U YacTOTHbIN COCTaB BUOpaLuK NSt pasHbIX UCTOYHUKOB Pa3NUYeH, HO 9TO
obbsicHAeTCA pasHoobpasmem KOHMUrypauuin geuratenein caMmoneTos.

>KecTKOCTb BO3AENCTBUA ANg CTauMoHapHOW Bubpauun, yctaHoeneHHaa MOK 60721-3-2:1997 [tabnu-
ua 5, kareropus b)], oxsaTbiBaeT BCE YCNOBUA TPAHCNOPTUPOBAHUSA, BKIOYAas TPAHCMOPTMPOBaHUE PeaKkTUB-
HbIMW cCaMoneTamu.

ConocrasneHue ¢ cobpaHHbIMU JaHHbIMK NoKasbiBaeT, YTo M3K 60721-3-2:1997 npaBunbHO rpynnu-
pyeT peakTMBHbIA BO3AYLUHbLIA TPAHCMOPT NO KaTeropusiM Ans crauuoHapHoi eubpauun. Bonee Toro, Bce
BO34ENCTBUSA, HAbnogaemMble B pearbHbIX YCOBUAX, OXBATbIBANIUCH XXECTKOCTLIO BUBpALIMK, YCTAaHOBNEHHOM
B MOK 60721-3-2:1997 [trabnuua 5, kateropus b)] ana knaccos 2M1, 2M2 n 2M3. BmecTe ¢ TeM YCTaHOBNEH-
Hbl€ YPOBHU CMEKTPanbHON NAIOTHOCTM MOLLUHOCTU YCKOPEHUA OKasaniCb 3HAYMTENbHO Bbille HAONaaeMbIX
B YCIIOBUAX pearbHbIX NONETOB PEAKTUBHbLIX CAMOSIETOB.

B npoBeaeHHbIX MCCcneaoBaHUsAX He Obifo OTMEYEHO MPUCYTCTBUE YAAPHbIX BO3AEWCTBMWIA, KOTOPbIE
x0TA1 Obl B OTAANEHHON cTeneHn Obifin CONOCTaBUMbI C XXECTKOCTBIO NMepexoAHbIX NMPOLECCOB, BKMOYas yaa-
pbl, onpegeneHHon B MOK 60721-3-2:1997 [Tabnuua 5, kateropus ¢)]. MOXHO 0XXuaaTh, YTO CaMbIM XKECTKUM
yAapHbLIM BO34ENCTBUAIM rpy3 noABepraeTcs npu ero o06paboTke u TPaHCNOPTUPOBKE B Npeaenax asponopra.

[aHHble uccrnegosaHuii MOKa3bIBALOT, YTO HabNAaeMasa B pearnbHbIX YCIOBUAX XKECTKOCTb BUOpauuu
3HAYUTENBLHO HWXE TOW, YTO YCTAHOBMNEHA PasHbIMU HOPMAaTUBHbLIMWU AOKyMeHTaMu. C TOYKM 3peHuns Bubpa-
uumn, HabnagaeMon Ha rpy3oBoii Tape, Haubonee COOTBETCTBYIOLLMM pearibHbIM YCIOBUSIM ABNSETCA CNEKTP
BOCMNPOU3BOANMON NPU UCNbITAHUAX BUOpaUMmn, yCTaHOBNEHHBIN B [13].

Tabnuya 1— Pesynsratsl n3aMepeHuii BUGpaLyMm Ans pasHelX PEXUMOB noneta camoneta Tristar

CpefHekBagpaTuiHble 3HAYEHUS YCKOPEHUS, g
Ycnosusa nsmepeHun B HocoBoit yacTu (Touka 804) B LeHTpe TAXecTU crosensxa (Touka 1218)
(pexum noreTa)
BEpTUKanbHOe no:izeq- npc:ﬁ)znb- BepTUKanbHoe no::ip;eu- np?-‘%znb-
(doHoBOE U3MepeHue Lyma 0,004 0,011 0,005 0,007 0,005 0,014
1 PyneHue 0,034 0,036 0,048 0,035 0,017 0,035
2 Banet 0,247 0,222 0,345 0,114 0,109 0,128
3 Ha6op BbICOTBI HAa Manoi Bbl- 0,153 0,300 0,207 0,085 0,073 0,144
cote
4 YckopeHune Ha Maroun BbicoTe 0,068 0,077 0,111 0,053 0,038 0,082
5 Habop BbicoThl Ha Gonbluoit 0,085 0,163 0,122 0,084 0,042 0,111
BblCOTe
6 YckopeHue Ha GONbLIOKH Bbl- 0,084 0,217 0,142 0,082 0,056 0,142
cote
7 Kpeiicepckuit pexum Ha 6onb- 0,120 0,224 0,152 0,086 0,059 0,150
LUOW BbICOTE
8 CHuxeHue c 6onbLLUOK BbICO- 0,080 0,168 0,119 0,071 0,046 0,121
Thl
9 CHWXeHue ¢ Marol BbICOTbI 0,168 0,130 0,214 0,079 0,074 0,111
10 KacaHue 3emnu 0,114 0,127 0,171 0,119 0,144 0,4
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O - TOYKM N3mMepeHns

PucyHok 1 — Cxematuyeckoe nsobpaxeHue camoneta Tristar

CnekTpasnbHas NI0THOCTb MOLLHOCTYW ycKopeHust, a2/,

PucyHoK 2 — M3MepeHue COGCTBEHHOTO LWyMa U3MepuTenbHO cucteMsl camoneTa Tristar
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CnekTpanbHas MJ0THOCTb MOLLHOCTU yckopeHus, g2/Ty,

— -nonepeyHasd, B LeHTpe TAXeCTn,;------ BepTuKasibHasA, B LEHTPE TAXECTU;
- BepTuKasnbHafd, B HOCOBOW YacTu;- ---nonepe4yHas, B HOCOBOWA YacTu;
— -NpoAosibHasA, B LEHTPE TAXECTHU; npoaosibHasd, B HOCOBOW YacTu

PucyHok 3 — V3mepeHusa Bubpayun Ha camonete Tristar (pexum 2 — cm. Tabnuyy 1)

CnekTpanbHas NA0THOCTb MOLLHOCTU ycKopeHus, a2y,

YacTtoTa, Iy,
— -nonepeyvyHas, B LEHTPe TAXeCTU; — - BepTuKalbHasl, B LLEeHTpe TAXecTy;
- BepTuKasbHas, B HOCOBOl YacTu; — MonepeyHasi, B HOCOBOW YacTu;
— -NpoJonbHas, B LEHTPE TAXECTU; — - NpPoAo/bHasA, B HOCOBOW YacTu

PucyHok 4 — V3amepeHus Bubpauum Ha camoneTte Tristar (pexum 3 — cM. Tabnanuy 1)
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CnekTpasibHas NI0THOCTb MOLLHOCTK yckopeHus, 4210

— -nonepeyHas, B LLEHTPe TAXeCTN; — - BepTUKasibHas, B LEHTPE TAXECTH;
- BepTMKa/nbHas, B HOCOBOW YaCTU;------ nonepeyHas, B HOCOBOI YacTu;
— -NpoAoNbHAsA, B LEHTPe TAXECTU; — - NPOAO0JIbHAsA, B HOCOBOI YacTu

PucyHok 5 — V3mepeHusa Bubpauum Ha camonete Tristar (pexum 7 — cm. Tabnuuy 1)

CnekTpanbHas NIOTHOCTb MOLHOCTM yckopeHust, A2/

YacToTta, Ny
— -nonepeyHas, B LEHTPE TAXECTU;------ BepTMKanbHas, B LLeHTpe TSXeCTu;
- BepTUKasbHas, B HOCOBOW YaCTW;------ nonepeyHasi, B HOCOBOI YacTu;
— -NpOoAoOSbHAasN, B LEHTPE TAXECTN; — -NpoAO0/SibHAasA, B HOCOBOW YacTun

PucyHok 6 — N3mepeHns Bubpaumm Ha camoneTte Tristar (pexum 9 — cm. Tabnuuy 1)
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CnekTpasibHas NAOTHOCTb MOLLHOCTM yCcKopeHus, A2/

------ nonepeyHas, B UEHTPE TAXECTU-------B€pPTUKasibHadA, B LEHTPE TAXECTHU;
- BepTuKanbHas, B HOCOBOIWi YacTun;— nonepe4yHas, B HOCOBOI1 YacTu;
------ npoaosbHasd, B UEHTPE TAXECTU;-------NnpoAgosibHas, B HOCOBOI YacTun

PucyHok 7 — M3mepeHusa Bubpaumm Ha camoneTe Tristar (pexum 10 — cm. Tabnuuy 1)

CnekTpasibHasi MI0THOCTb MOLLHOCTW ycKopeHus, g2y

------ nonepeyHas, pexum 2; — - BepTukasibHas, pexuMm 2; - BepTUKasibHasA, pexum 3;
- nonepevyHas, pexum 3; — - NpofosibHasA, Pexum 2; — - NpogosbHas, pexum 3

PucyHoKk 8 — M3MepeHus Bubpauum Ha camosnete Tristar (AaTumk B LEHTPE TSHXKECTU, B3NEeT U Habop BbICOTbI)
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CnekTpasibHasi NN0THOCTb MOLLHOCTY yckopeHust, A2/TL

— - nonepeyHast, PeXum 2 ;------ BEPTUKA/IbHAA, PEXUM 2; - BEpTUKa/IbHasA, pexum 3;
- ronepeyHas, pPexum 3 ;------ NpoAobHas, PEXUM 2 ; ------ NpoAo/bHas, Pexnum 3

PucyHok 9 — M3mepeHus BuGpauuu Ha camorsneTe Tristar (4aTumk B HOCOBOM yacTu, B3neT U HA6Op BbICOThI)

CnekTpasibHas Ma0THOCTb MOLLHOCTY yckopeHust, A2/TL

PucyHok 10 — M3mepeHus BuGpauumu Ha camonete Tristar (4aTumk B LEeHTPe TSXecTu, Kpelicepckuii pexum)
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CnekTpanibHas NNOTHOCTb MOLHOCTU yCKopeHus, g 2VY,

PucyHok 11 — V3mepeHus BUGpaLumn Ha camoseTe Tristar (4aTumk B HOCOBOI YacTu, Kpeiicepckuili pexunm)

CnekTpasibHas Ma0THOCTb MOLLHOCTY yckopeHust, A2/

— - nonepeyHas, pexum 10; — - BepTuKanbHas, pexum 10; - BepTUKa/lbHasA, pexuMm 9;
- morepeyHas, pexum 9; — - npopAonbHas, pexum 10;------ NPo/oNbHasA, pexum 9

PucyHok 12 — N3mepeHus Bubpauum Ha camonete Tristar (4atynk B LEHTpe TAXeCcTU, nocanka)
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CnekTpasibHas Ma0THOCTb MOLLHOCTY yckopeHust, A2/TL
01
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0,001
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0,0000001
1 10 100 1000
YacTtoTa, Ny

— - nonepeyHasi, pexumm 10;------ BEpTUKasibHasA, pexum 10; - BEpTUKa/IbHAsA, Pexum 9;
- ronepeyHas, Pexum 9 ;------ npofosnbHas, pexum 10;------ NpoAonbHasA, pexum 9

PucyHok 13 — MN3mepeHus Bubpauumn Ha camoneTe Tristar (gaTynk B HOCOBOW YacTu, nocapjka)

CnekTpasibHas MaA0THOCTb MOLLHOCTM YCKopeHws, A, 210y

O,lg
L
0,01 é
L
0,001 :E
- i f 111
1
| \
n rl 1|_l % I |
0,000 § . , I' / y A
- 11 /

0,00001

1 1 1 1 1111 1 1 1 1 L1 11 1 1 1 1111

0,000001
1 10 100 1000

YacrTora, 'y,

PucyHok 14 — M3mepeHus Bu6pauymmn Ha camosneTe Tristar (yCnoBua guHaMUYeCKUX BO3AeicTBUIl B Kpelicepckom pexu-
Me. ans = °.343)
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CnekTpasibHas MA0THOCTb MOLHOCTM yckopeHust, A2/TL

PucyHok 15 — M3mepeHua Bubpauun Ha camonete Tristar (yCnoBMA AUHAMUYECKUX BO3AENCTBUIA B pexnmax B3netal
npusemnenus, arms = 0,74q)

Tab6nunuya 2— Pexumbl noneta B UcnoiTaHnax camonerta VC10

Pexvm noneta MpumevaHns

B3net —

Hab6op BbICOTbI —

Kpelicepckunini pexum MpsamMbIM KypcoM Ha BbicoTe 11000 m, yuncno Maxa 0,83M
CHuxeHwne C ncnonb3oBaHWEM CUCTEMbI BO3JYLIHONO TOPMOXEHUSA
Mocagka —

PeBepcHoe TopMOXeHue —

17
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MpumeyaHne — TouykaMu ykazaHbl MecCTa yCTAHOBKW AATUMKOB BuGpaLuu

PucyHok 16 — CxemaTuuyeckoe msobpaxeHue camonerta VC10

Tabnuuya 3 — Pe3ynbTaTbl U3MepeHuii cpegHeKkBaapaTUYHOrO 3HA4YeHUA YyCKOPeHUa B LUMPOKOW mosoce 4acToT (OT
3,25 go 2000 l'u) ansa camoneta VC10

ToukM n3MepeHuii B3net B':i?)?_il Kypc CHWxeHne Pesepc
Kopnyc camoneta
XBocCTOBas 4acTb, BepTukasibHas 0,393 0,173 0,155 0,274 0,665
XBocTOBaa 4acTb, nonepeyHas 0,238 0,146 0,139 0,185 0,107
XBocCTOBas 4acTb, NPoOAO/bHAsA 0,134 0,076 0,05 0,074 0,239
NaBHblIli NOHXEPOH, BepTuKanbHas 0,13 0,109 0,151 0,158 0,211
[NaBHblIli NOHXEPOH, nonepeyHas 0,079 0,069 0,084 0,092 0,139
[NaBHbIli NOHXEPOH, NPoAo/bHasA
KoHTeliHep B XBOCTOBOW 4acTu
BeptukanbHasn 0,144 0,106 0,107 0,166 0,178
MonepeyHas 0,117 0,095 0,096 0,109 0,125
MpoponbHasn 0,061 0,043 0,045 0,055 0,071
KoHTeliHep B HOCOBOW YacTu
BeptukanbHasn 0,107 0,089 0,088 0,094 0,108

18
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Toukv n3mepeHuii Banet B':iiisl Kypc CHuxeHne Pesepc
MonepeuHasn 0,177 0,153 0,153 0,162 0,178
MpogonbHas 0,117 0,059 0,058 0,085 0,136
MpunmevyaHne — [laHHble BKIOYAIOT WYM CUCTEMbI NUTaHUA camosieTa Ha vyactoTe 400 'y 1 ee rapmMoHMKax.
B Tabnuue 4 npuBegeHbl AaHHble B nonoce Ao 399 Ny 6e3 atoro wyma.
Ta6nuuya 4 — PesynbTaThl U3MEpPEHUl cpefHeKBaApPaTUYHOTO 3HAYEHUA YCKOPEHUS B LUMPOKOW nonoce 4actoT
(ot 3,25 po 399 l'u) ansa camoneta VC10
Touku nsamepeHuii B3net HaGop Kypc CHuxeHne Pesepc
BbICOTbI
KoHTeliHEp B XBOCTOBOI YacTu
BeptukanoHasn 0,097 0,04 0,036 0,129 0,141
MonepeuHas 0,069 0,036 0,035 0,059 0,08
MpoponbHas 0,043 0,019 0,018 0,036 0,055
KoHTeliHep B HOCOBOW YacTu
BepTukanbHas 0,105 0,024 0,021 0,065 0,122
MonepeuHas 0,087 0,052 0,047 0,057 0,084
MpoponbHas 0,059 0,036 0,028 0,039 0,062

CnekTpasbHas NA0THOCTb MOLLHOCTW ycKopeHust, 42/,

PucyHok 17 — WN3mepeHnsi BepTUKanbHOW BUGpaLum B XBOCTOBOI YacTu kopnyca camosieta VC10 (kpeiicepckuii pexum,
arms = 0,156g, Bk/oYas WyMm 60pTOBOI CUCTEMBI)
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CI'IeKTpaI'IbHaH NI0THOCTb MOLWLHOCTN YCKOPEHUA, ,CI,2/FLI,

PucyHok 18 — Vi3amepeHnsi BepTukanbHO BMGpauum B XBOCTOBOM YacTu kopnyca camosneta VC10
(makcumanbHas Bubpauus, arms = 0,674g, BkAOYasa Wym GOPTOBOI CUCTEMbI)

CnekTpaibHas NA0THOCTb MOLYHOCTM ycKopeHus, A2y

PucyHok 19 — Vi3mepeHuns BepTUKaNbHON BUGpauumn y KOHTeliHepa B HOCOBOW YacTu Ha camonete VC10
(peBepcHoe TopMoxeHue, arms = 0,122a, 6e3 wymMa 60pTOBOI CUCTEMBI)
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CnekTpasibHasi NI0THOCTb MOLLHOCTY yckopeHust, 42w

PrcyHok 20 — VI3MepeHusi BepTUKabHOW BUGpaLmMmn y KOHTeliHepa B XBOCTOBOI yacTn Ha camonete VC10
(peBepcHoe TopMoXxeHue, arms = 0,141g, 6e3 wyma 60pTOBOIT CUCTEMBI)

CnekTpasibHasi MI0THOCTb MOLLHOCTY yckopenust, A2 L

MakcumasibHasi BUobpauysi KOHTelHepa, PeXuM Mocagkn — peBepcHOro TopMoxeHusa ams = 0,06g; 2 — makcumasnibHas Bropaums
Kopnyca, arms = 0,6749g

PucyHok 21 — W3mepeHus Bubpaymm Ha camonete VC10 (ornbarouime cnekTpos)
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Tabnunya 5— PesynbraTel MU3aMepeHuii BuUGpauun ana camoneta Boeing 747

[nKkoBoe yckopeHue, g CpeaHeKBaapaTUYHOE YyCKOpEHUe x103, g Yoo

Pexum noneta Aapoapom sanvceli
PyneHue JFK 026 | 0241015 | 01 26,2 24 19,3 16,2 150
Banet JFK 0,36 | 0,380,114 | 02 70,1 67,6 33,5 60,2 20
Habop BbICOTHI JFK 0,2 0,19 | 0,19 | 0,15 33,8 349 10,8 52,9 462
Kypc, HopMmanbHbI 0,05 | 0,05 | 0,04 | 0,03 9,3 10,6 6,5 54 350
Kypc, TypOyneHTHbIN 0,16 | 0,16 | 0,07 | 0,04 38 38,5 12,7 75 20
CHUXeHMe GEN 2 021 | 021|008( 014 | 365 37,9 15,8 55,5 207
Mocagka GEN 0,42 | 0,42 | 029 | 0,41 79,6 85,4 62,3 89,9 3
KacaHue semnu GEN 0,42 | 0,42 | 0,29 | 0,42 113 118 93,3 91,2 4
PyneHve fo cTOAHKK GEN 0,08 | 0,09 0,1 0,12 17,6 20,3 32,1 34,7 64

) Ixon duumxepansa Kenreau, r. Hito-Aopk.

2) FappepmyaH, 1. Ocro.

3) laHHble oTCYyTCTBYIOT.

Tabnuuya 6 — 0,995-kBaHTUNL pacnpegeneHns yckopeHust Ans camoneta Boeing 747
0,995-kBaHTUNb pacnpeaerieHUa YCKoOpeHus, g
Pexum noneta Aspogpom
v13 v24) T9 L®

PyneHue JFK D 0,07 0,06 0,05 0,04
Banet JFK 0,18 0,17 0,09 0,06
Habop BbICOTHI JFK 0,09 0,09 0,03 0,14
Kypc, HopmanbHbIi 0,02 0,03 0,02 0,01
Kypc, TypbyneHTHbI 0,1 0,1 0,03 0,02
CHWKeHne GEN 2 0,09 0,1 0,04 0,14
Mocagka GEN 0,21 0,22 0,16 0,23
KacaHue 3emnu GEN 0,29 0,3 0,24 0,23
PyneHue 10 CTOAHKK GEN 0,05 0,05 0,08 0,09

2) rapaepmysaH, . Ocno.

1) Dxon duuaxepansg Kennean, r. Hoto-Mopk.

3) V1 — usmepeHune BepTuKanbHoi BUBpaLn B LIEHTPe Moj10Ha TPEXKOMMOHEHTHBIM JaTYNKOM.
4) V2 — usMmepeHune BepTuKaribHoN BUGpaLuUi B Yy Noa/ioHa OTAENBbHLIM JaTUMKOM.

5 T — namepeHne nonepeyHoit BUBpaLMK B LEHTPE MOAA0Ha TPEXKOMMOHEHTHBIM [aT4UKOM.

8) L — usmepeHue npoaonbHoi BUBpaLmn B LEHTPe Nof0Ha TPEXKOMNOHEHTHBIM AaT4UKOM.
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CnekTpasibHas N0THOCTb MOLLIHOCTU yckopeHus, 02/,

1— pyneHwue; 2 — Habop BbICOTbI; 3 — B3neT

PucyHok 22 — WN3mepeHue V1 (cm. Tabnuuy 6) Ha nogaoHe camosieta Boeing 747

CnekTpasibHasa M/I0THOCTb MOLLHOCTU yckopeHus, 4,2y,

1— pyneHwue; 2 — B3neT; 3 — Habop BbICOThI

PucyHok 23 — WN3mepenne V2 (cm. Tabnuyy 6) Ha nogaoHe camoneta Boeing 747
23
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Tabnuuya 7— Pe3ynbTaTbl U3MepeHusa Bubpauumm Ha camonete DC8

CpenHekBagpaTuyHoe 3HayeHue ycKopeHus, 4
dPaza noneta

OcbX Ocb Y Ocb Z
Pynenune 0,05 0,06 0,05
PasroH u B3net 0,09 0,19 0,18
Hab6op BbICOTbI 0,09 0,17 0,11
Kpelicepckuii pexum 0,09 0,16 0,07
CHuXeHue co ckopocTbio 1200 M/MUH 0,07 0,12 0,09
3axopf Ha nocafgky 0,06 0,08 0,06
Mocapaka 0,05 0,09 0,11
PeBepcHoe TOpMOXeHune 0,1 0,22 0,16

CnekTpasibHas MaoTHOCTb MOLLHOCTY yckopenust, A2/ L

1— BepTukanbHas (amms = 0,16g); 2 — nonepeyHas (ams = 0,224\ 3 — npogonbHas (ams = 0,19)

PucyHok 24 — WN3mepeHnsa Bubpauyun Ha camonete DC8 (peBepcHOe TOpMOXeHue)
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CnekTpasibHas NA0THOCTb MOLLHOCTY yckopeHus, 21Ty

1 — nonepeyHas (ams =0,190)\ 2 — npogonbHasa (ams = 0,09q); 3 — BepTuKanbHan (arms = 0,184)
PucyHok 25 — N3mepeHuns Bubpauum Ha camonete DC8 (pa3roH u B3ner)

CnekTpasibHas NI0THOCTb MOLLHOCTY yckopeHus, 21y

1 — BepTukanbHas (arms = 0,074)\ 2 — npogonbHas (ams = 0,09g); 3 — nonepeyHas (ams = 0,167)

PucyHok 26 — MN3mepeHus Bubpaumm Ha camonete DC8 (kpelicepckuini pexum)
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YckopeHue, 4
10-c-----------

0,01

10 100 1000 10000
Yacrora, Iy

0,001

1— fBvKeHUE Mo Kypcy B KPeMCepckoM pexuve; 2 — B3/eT U HAbop BbICOTbI

PUCYHOK 27 — YCNOBUS AUHAMUYECKUX BO3AelicTBUI (MMKOBble 3HAUYEHWUS YCKOPEHUs B MOJ0Cax 4acToT) A4/ caMosieToB
NC-135, C-141, C-5A cornacHo [9]

MVUKOBLIA OTKVK pe3oHaTopa, 4

PucyHok 28 — YcnoBusa gmHamumyeckmx Bo3felcTBUIA (yoapHbliA cnekTp) npu nocagke cornacHo [9] (Q = 16,66)
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CnekTpasibHasi NN0THOCTb MOLLHOCTY YcKopeHus, A2/,
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1— BepTukanbHas (armms = 0,54g); 2 — nonepeyHas (arms = 0,409); 3 — npozonbHas (arms = 0,287)

PucyHok 29 — PekomeHayeMble TECTOBblE BO3AENCTBUA (CnyvaiHasa Bubpauus) Ana ycnosuii B3neta/nocagku
cornacHo [9]

Tabnuuya 8— XecTKOCTb UCMbITAHUIA Ha rApPMOHMYECKYO BUGpaLuio ANa pexnma B3neTta/nocagkn no [9]

YacTtora, Iy,

20
50
160
400
800
1600

Amnnutyga, 4

0,5
1,0
0,8
2,2
2,6
2,5

HanpasneHue npunoxeHus

Bce HanpaBneHus
ToNnbKo BepTuUKanbHoe
ToNnbKo BepTuKanbHoe
Bce HanpaBneHus
Bce HanpaBneHunsa

Bce HanpaBneHus
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CnekTpasibHass MOLHOCTb NI0OTHOCTM YKOpeHus, 4 21Tiy

PucyHok 30 — PekomeHAyeMble TeCTOBble BO34elicTBMA (cryvaiiHas Bubpauua) 4NS yC/oBUil KpelicepcKkoro pexvmMa
cornacHo [9]

Ta6nuya 9— XKecTKocTb UCNbITAHUI HA rapMOHMYECKY BUGpaLnio ANs Kpelicepckoro pexuma noseta no [9]

YacTtora, Iy, Amnnutyga, A HanpasneHue npunoxeHuns
200 0,3 Bce HanpaBneHunsa
400 1,0 MpoponbHoe
400 0,7 lMonepeyHoe
400 0,3 BepTtukanbHoe
800 0,5 Bce HanpaBneHunsa
1600 1,0 Bce HanpaBneHnsa

28



FOCT P 57211.2—2016

CnekTpasibHast NN0THOCTb MOLLIHOCTM yckopeHust, A 2T,

PucyHok 31 — TecToBble BO34elCTBUA ANA CTalMOHAPHOW cny4yaiHoil Bubpauum no M3K 60721-3-2:1997

MVKOBbLIA OTKNMK pe3oHaTopa, [

YacToTa pe3oHaTopa, Iy

1 — knaccbl 2M1/2M2; 2 — knacc 2M2; 3 — knacc 2M3; 4 — knacc 2M3

PucyHok 32 — TecToBble BO3AeiCTBUA ANA HECTALWOHAPHOU cny4yaiHoli Bubpauumn no MK 60721-3-2:1997
(yAapHble cnekTpbl)
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CnekTpasibHas N0THOCTb MOLLHOCTY yckopeHust, 42w

CnekTpasibHasi N0THOCTb MOLLHOCTY yckopeHust, A2 L

PucyHok 34 — TecToBble BO3aelicTBMA MO [12] Ans pasHbix Mogeneli caMoneToB
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CnekTpasnibHas NNOTHOCTb MOLHOCTU ycKopeHus, A 210y,

1— Ha koHTeliHepe (anmrs = 0,8q); 2 — Ha nony (ams = 7,74)

PucyHok 35 — TecToBble Bo3gelicTBusa no [11]

CnekTpasibHasi N/I0THOCTb MOLLHOCTY YCKopeHus, 4 21,

10 100 1000 10000
Yacrora, Ny

1— npogonbHas (ams = 1,3g); 2 — BepTuKkanbHas/nonepeyHas (ams = 1,770)
PucyHok 36 — TecToBble Bo3aenicTans no [10]
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Mpunoxexnue JA
(cnpaBouHoe)

CBefieHUS1 O COOTBETCTBUM CCbINTOUYHbLIX MexayHapoAaHbIX CTaHAAPTOB HAUUMOHAaNbHbLIM CTaHOApPTaM

Poccuitickon ®egepaumnn

Tabnwuya QA1

O6o3HayeHMe CObINOYHOMo MeXay- CTeneHb cooT- OGo3sHayeHUe U HaUMeHOBaHWe COOTBETCTBYHOLLErO HaLMOHaMNBHOro
HapoAHoro ctaHaapta BETCTBUA cTaHgapTa
IEC 60721-3-2:1997 — *

NepeBof Ha PyCCKUIA A3bIK [laHHOro MeXAyHapogHoro cTaHfapTa.

* COOTBETCTBYIOWMA HalMoHarbHLIA CTaHAapT oTcyTcTBYeT. [lo ero yTBepKLeHUs pekoMeH4YeTcs Mcnonb3oBaTb

(1]
(2]

(3]
(4]
(3]
[6]
[7]

(8]
9
[10]
(1]
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