Kocmornornyeckoe KpacHOEe CMELLEHNE — YTO 3TO
Takoe?

Moxanyn, ogHMM U3 CaMblX rMaBHbIX HAbNOgAEeMbIX NapameTpPoB BCEX KOCMOSOTMYECKMX
00BHEKTOB ABMSETCS TakK Ha3biBaEMOEe KpacHOe CMeLLEeHNe, Ha OCHOBaHUKM KOTOPOro caenaH
BblBOA O paclumpeHun BeceneHHon. CyTb 3TOro iBNEHNSA B KOCMOSOrMm COCTOMUT B
CMELLIEHMM NMMHMI CMEKTPa U3My4YEeHUs CBETALMXCSA OOBEKTOB B CTOPOHY HBonee AfIMHHbIX
BOMH. N3BeCTHO, 4TO BO30YXAEHHbIE aTOMbI pa3peXeHHbIX ra3oB UMY NapoB, KOTOpbIe
MOTYT BO3HUKHYTb MPU HarpeBaHum foboro XMMm4eckoro arnemMeHTa, UCrycKarT CBeT,
pasnoXeHne KOTOPOro Ha npuame obpasyeT NMHeNYaTbIi CNEKTP, COCTOSLLNNA U3
OTAErbHbIX LBETHbIX JIMHUIA. [py 3TOM KaXabli XUMUYECKUIA ANEMEHT UMeeT XapaKTepHbIN
MMEHHO AN Hero nMHenyaTtbln cnekTp. Bbl3BaHO 3TO TeM, YTO aTOMbI TaKMX NIEMEHTOB,
N30SIMPOBaHHbIE APYr OT Apyra, U3ny4atT CBET TOMbKO onpeaeneHHbIX AfVH BOMH. JTU
BOMHbI UMEIOT CTPOro onpeaenéHHble Pe30HaHCHbIE YacToThl, KOTOPbIE B CheunanbHbIX
npnbopax — CNeKkTPocKonax — BUAHbI Kak TEMHbIE UMK CBETSIbIE NMMHMM B ONpeaenEHHbIX
4acTsax CNeKkTpa, XapakTepHbIX UMEHHO A5 3Toro Bewectsa. COBUM 3TUX MCXOOHbIX
CreKTpanbHbIX IMHUIN XUMUYECKUX ANIEMEHTOB B CTOPOHY Boriee AfMHHbIX BOSH, B
"KpacHy" CTOPOHY M Ha3blBaeTCs KpacHbIM CMeLLeHneM. B kocmonornm kpacHoe
cMeLLeHMs 0603HaYaloT Yepes Z 1 ONpedenstoT ero Kak OTHOCUTENbHbIV MPUPOCT AMVHbI
BOMHbI: B 6onee obLem Buae aTo ypaBHeHME 3anncbiBaoT cnegyrowmnm obpasom: Bee
BENMNYNHBI, MOMEeYEeHHble nHaeKcoM 0, OTHOCATCS K MOMEHTY npuéma BonHbl t0 > t. Tak kak
B pacwumpstowencs BeceneHnHon a(t0) > a(t), To z > 0 u agnvHa BoMHbI NPUHMMAEMOro
curHana 6onblue, Yem n3nyyénHoro. Bennuuna z = (?077)/?, Ha3blBaemas napaMeTpoM
KpacHOro CMeLLEeHNs, paBHa OTHOCUTENBbHOMY YBEMUYEHUIO ASTMHBI BOSTHbI NPUHMMAEMOro
afieKTpoMarHnTHoro curHana" [4]. BennumHa KpacHOro cMeLleHnsa 3aBUCUT OT
OTHOCUTESNBHOW CKOPOCTU ABWKEHUS 0OBHEKTOB — NepedaTymka, reHepatopa BOSHbI, U
nonyyaTensi, NO3TOMY KpaCHOe CMeLLLEeHNe NO3BONSAET ONpeaenvTb 3Ty OTHOCUTENBHYIO
ckopocTb. BmecTe ¢ TeM, oyHKUMOHaNbHas 3aBUCUMOCTb MeXAY CKOPOCTbIO N KpaCHbIM
CMELLIEHNEM HepeaKo NPUBOANTCSA B pasHbiX BapnaHTax: "CMeLLeHne NMHUM B CnekTpe
HebeCHOro Tena K KpaCHOMY KOHLY (B CTOPOHY O0nbLUeln ANUHbI BOSHbI) B pe3ynbTaTe
ahbdekTa [Jonnepa npu yganeHum Tena, a Takke nog 4eMCTBMEM €ro rpaBUTaLUOHHOIO
nons. YncneHHo KpacHoe cmeLlleHne 0bbl4HO XapakTepuayT BenudnHon z=(? — ?0)/?0,
rae ? — ANuHa BOMHbI CNEKTPanbHOW NIMHUN B U3NTyYEeHUN, MPUXOASALLEM OT KOCMUYECKOrO
nctovHuka; 70 — AnNnHa BOSTHbI TOW Xe NUHUU, U3MEPEHHAs B CMEeKTpe HENOOBMXKHOMO
nabopaTtopHoro nctovHuka. Npu HebonbLLMX CKOPOCTAX ABMXeHUNA adpdekT Jonnepa
BbI3bIBaeT KpacHoe cmelleHne (unu ronyboe, ecnm NCTOYHUK NpubnmxaeTcs K
HabnogaTento), NPonopunoHanbHoe fy4eBor CKopocTu (V): z = v/c, rae ¢ — CKOpOCTb
ceeTa. [pu v ~ ¢ 3Ta 3aBUCUMOCTb CTaHOBUTCS crnoxHee" [7]: NpuBeaéHHoe B UMTUPYEMOK
3aMeTKe BblpaXeHne B nutepaType Hepeako MMeeT MHOW BUA: 3aMeTuM, Y4To B ABYX
nocnegHux umMtatax o6o3HavYeHUs AfIMH BOMH MME NPOTMBOMOMOXHYI0 MHAEKcaLUnio, HO
MO CMbICITY OHU TOXAECTBEHHbI. [puBeaEHHbIE AMana3oHbl NPUMEHUMOCTM KPACHOMO
CMeLLieHMS U COOTBETCTBYIOLLME UM YPaBHEHUS B iMTepaType BCTpeYarnTCs NOBCEMECTHO,
ofHako nx obocHoBaHME B LUMPOKOM LOCTYrMe OTCYTCTBYeT. Bo-nepBbiX, U3 Kakux
CoObpaxxeHnn BbIBEOEHO ypaBHEHME, CBSA3bIBAOLLLEE CKOPOCTM M KPACHOE CMELLEHNE Mpu
BonbLUMX cKopocTax? Bo-BTOPbIX, M3 Yero cnegyoT AvanasoHbl UX KOPPEKTHbIX
cooTHowweHnn? O630p manyeckon NuTepaTypbl Nokasan, 4To addekT JJonnepa, nexawun



B OCHOBE TPaAMLMNOHHOIO KPacHOro CMELLEHNS, K KOCMOMOrM4eCcKoMy KpacHOMY CMeLLLEHUIO
HUrge B 00LWwenoCTyNHON nuTepaType ABHbIM 06pa3om He npuBsa3biBaeTcs. OnucaHue
apdekTa 3ayacTyo NPUBOANTCA B 4OBONbLHO 0OweM Buae. Hanpumep, [5, ¢.159]: "... ? —
yron ... Mexagy HanpasfeHneM UCNyCKaHUs BOJSTHbl U HanpasSieHUEM OBUXKEHUS —
NCTOYHUKA, 1 Bblpaxaa ? yepes 70, nony4nm: 3gecb ? — 31O yrnosad yactoTa ("yactota
BOMHbI"), KOTOpast K KOCMOJSIOrMN UMEET, O4EBUAHO, KOCBEHHOE OTHOLLEHME.
HenocpeacTBeHHO B 3TOM ypaBHEHUM HE MPOCMATPUBAOTCA HU pacLuMpeHne
npocTpaHcTBa BceneHHOM 1 CKOPOCTU yaaneHus ranakTuk Apyr oT Apyra, HU CKOpOCTb
NMHENHOrO yaaneHus UCTOYHUKA W nosnyvyaTenst nanyyaemMmon BosHbl. [oxoxue ypaBHeEHMUS
npuBOAATCA U B ApYyrnx nsganusx [8; 3]. MoxHo BCTpeTuTb 1 MHble doopMarsbHble
BblKNagku, BeayLume K BblpaXKeHWU0 5151 CBA3M KPaCHOIO CMELLEHNS U CKOPOCTU yaaneHus
o6bekToB. Hanpumep, B paborte [2, ¢.1509] npuBoanTCs ypaBHEHME, N3 KOTOPOro U
BbIBOAUTCS U3BECTHOE BbIpaXXeHWe N9 KpaCHOro cMmelleHns: [lencTBuTensHo,
TpvBManbHble Npeobpa3oBaHns 3TUX YpaBHEHU NPUBOAAT K ypaBHEHUIO Bbilwe: U,
HakoHeL: BmecTe ¢ TeM, OTMETUM, YTO MPOUCXOXOEHNE NCXOOHOIO BbIpaXKEeHUS B
UMTUPYEMOM UCTOYHMKE OMUCLIBAETCA JOBOJSIbHO 3aMbICNOBATO, MPUYEM C NO3MLNN,
oTBepratowen camy naeto bonbloro B3pbiBa, paclumpeHns NpocTpaHCcTBa U 3aKoHa
Xabb6na: "MpeacTaBneH aHanmsa oWMB04YHOro NPOUCXOXKAEHNSA TaK HAa3biIBAEMOro 3aKoHa
ckopocTn Xabbna... B HacTosiLee BpeMs LWMPOKO pacnpoCTpaHEHHbIN B3rnsa o0bsacHAeT
KOCMOJIOrM4eCckoe KpacHoe CMeLLeHNe, NCMOMb3ys pacnsibiBY4aTy KOHLENUMIO
paclmpeHus unanyeckoro npoctpaHcTea. Hanpumep, HabnogeHns roBopsaT Ham, YTO
MPOCTPaHCTBO BHYTPW ranakTuk, KOTopble SBMSOTCA JOBOMbHO paccesHHbIMU obbekTamu,
He paclumpsieTcs. Torga rge HaxoguTecst «rpaHuuay B NPOCTPaHCTBE, KOTopasi pasgenseT
pacLmpsioLeecs NPOCTPaHCTBO OT HepacLumpsitoweroca? [lanee Ham roBopsiT, YTo camo
pacwmpeHue (MHNSLMS) NPOUCXOANT U3-3a KaKoro-To JOBOSIbHO TAUHCTBEHHOIO COObITUSA,
KOoTopoe B6bINo capkacTuieckn HasgaHo dPpegom Xonnom (4Tobbl BLICMESATb BCHO
KOHLIeNuuio), Kak 6onbLuorn B3pbIB. BMecTo aTtoro mbl npeanaraemM anbTepHaTUBHOE
peLLeHne, OCHOBaHHOE Ha npocTton reomeTpumn Jlobayesckoro" [2, ¢.1518]. XoTsa
NPOUCXOXOEHME KITaCCUYECKOro BblpaXXeHns1 3akoHa Xabbna n o6bsaBneHo ownboYHbIM,
TEM He MeHe, "npaBunbHbIN" BbIBOA, anbTEepPHATUBHOE peLleHne NpuBoamuT MMEHHO K
NCNONb3yeMOMY B KNaccuyeckom 3akoHe Xabbna ypaBHEHUIO KpacHoro cmelleHus. Kpome
TOro 3aMeTUM, YTO 3TO aNbTEPHATUBHOE peELLEHME ABMSETCA, N0 CYTU, peLleHneM
reoMeTpuYecKnM, a He (PU3NYECKNM, N HUKaK He OO BbACHSAET (PU3NYECKON CyTN KPaCcHOro
cMmelleHus. B paboTe [6] xO0Ts 1 NpUBOAUTCH BECbMa AeTarlbHbl aHanu3 addekTa.
OpHako Takasi, No cyTu, YpesMmepHasa getanusaumnsa u obunme pasrnmyHbiX NnepemMeHHbIX
3aTpyaHAT NOHMMaHWE U3NOXEHHOro MaTepmnana. B popmanuname cneunansHom Teopumn
OTHOCUTENBLHOCTN B OCHOBE KOCMOIOMMYECKOro KpaCHOro CMeLLIEHUS NEXUT apdekT
Honnepa, naMeHeHne nvHbl BOMHbI U3MyYEHHOr0 MCTOMHUKOM CBETa Unu,
COOTBETCTBEHHO, €r0 YacTOTbl MpY €ro NosydyeHnn NnpuémMHuKom (Habnogatenem), ecnum oH
ABWXETCS OTHOCUTENbHO UCTOYHUKA [8]. [OHATHO, YTO HabnaeHne U3MEeHEeHNs YacToTbl
(BNUHBI BOMHbI) B NpUHLMINE BO3MOXHO TOMBbKO B OAHOM Criyyae: Koraa U3BeCTHbl X
ncxopHble 3HaveHund. Koraga npmémMHuk, HabnogaTens perucTpupyeT HekoTopoe
n3ry4yeHune, OH nosnyvaeT KOHKPETHbIE 3HAYEHNSA 3TUX BENUYNH, KOTOPbIE B MOMEHT
perncTpaumm 0 CBOMX UCXOOHbIX 3HAYEHUAX HE HECYT HUKAKON MHGpopMaLnN.
OTHOCUKTENbHO AeTanbHbIN BbIBOA YPaBHEHUN A115 onNpedeneHns CKopocTu yaansoLerocs
06beKTa No ero KpacHOMy CMeLLeHNto, No Aonnep-addekTy NpuBeaéH B BuKnneann: "Ecnm
MCTOYHMK BOSH ABMXXETCS OTHOCUMTESbHO Cpeabl, TO PacCTosiHMe Mexay rpedHsamu BosH
(4nvHa BOMHbBI ?) 3aBUCUT OT CKOPOCTU U HanpaBreHust ABMXKEHNA. Ecnn cTouHnK



ABWXETCS N0 HanpaBIieHUIO K MPUEMHUKY, TO €CTb AOrOHSET UCMYCKaeMyto UM BOSHY, TO
AJIMHa BOJSTHbl YMEHbLUAETCH, ecnu yganaeTcsa — AfnHa BOSHbI yBenuuneaetcs: rge 70 —
yrnosasi 4acToTa, C KOTOPOW UCTOYHUK UCMYCKAeT BOJIHbI, C — CKOPOCTb pacrnpoCTpaHeHns
BOJSIH B cpefie, V — CKOPOCTb UCTOYHMKA BOSH OTHOCUTESbHO cpeabl (MonoXuternbHasa, ecnm
NCTOYHMK NpMbnmxaeTca K NPUEMHUKY 1 oTpuuaTenbHas, ecnm yganseTtcs). Yacrora,
perucTpmpyemas HenoaBuxHbIM NPUEMHNKOM ... B cnyyae pacnpoctpaHeHus
9NEKTPOMarHUTHbIX BOMH (Unun gpyrux 6e3amaccoBbix YacTuu) B Bakyyme, oopmyny ans
4YaCTOTbl BbIBOAAT U3 ypaBHEHUI crieLmanbHON TEOPUN OTHOCUTENBHOCTU. Tak Kak ans
pacnpoCTpaHeHUs aNeKTPOMarHUTHbIX BOSTH He TpebyeTca maTepuanbHas cpeaa, MOXHO
paccMmaTtpuBaTh TOSTIbKO OTHOCUMTESbHYIO CKOPOCTb MCTOYHUKA U Habnaatens ... rae ¢ —
CKOPOCTb CBeTa, V — CKOPOCTb MCTOYHMKA OTHOCUTENBbHO NPpUéMHMKa (HabnogaTtens), ? —
yron mexagy HarnpasreHneM Ha UCTOYHMK U BEKTOPOM CKOPOCTU B CUCTEME OTCYETA
NPUEMHMKA. Ecnn NCTOYHUK pagmanbHo yaansieTcs oT Habnogartens, To ? = ?, ecnu
npubnumxaetcd, To ? = 0. Ecnn npeHebpeyb ManbiMu Mo V/C BTOPOro nopsigka, 1o
penaTuBmncTcKkas bopmyrna cBoauTcs K Kraccmyeckomy adcekty Jonnepa" [8]. N3 aToro
ypaBHeHUs (4) MOXXHO BbIBECTM COOTHOLLEHNE MEXAY CKOPOCTbIO N KPAaCHbIM CMELLEHNEM.
B uutate mbl gobasunu Homepa k popmynam (0), (1) n (4), KoTopble B opuruHane
OTCYTCTBYIOT. ECnn B35iTb NleBOe paBeHCTBO ypaBHeHus (1) n3 npuBeaEHHON uMTaThl: U
Mcnonb3oBaTb €ro Ans NoACTaHOBKM B ypaBHeHME (4), paccmaTpuBas ABUXKEHNE CBETa U
006BHEKTOB BAOMNb OAHOMW MMHUMK, NPU KOTOPOM ? = ? (MCTOYHUK 1 NPUEMHMK yOanseTcs Apyr
OT Apyra), 1 TpaguLMOHHO NpuHsaB ¢ = 1, nony4yum: Nocne cokpalleHnsa nonyyaem:
YuntbiBasd ypaBHEHUE ON1S KPACHOrO CMeLLeHus: HaxoauMm: ocne cokpalleHnsa nonyyvyaem:
CTporo roBopsi, 3TO ypaBHEHME OJ151 KPACHOro CMeLLEHNst He AOSMKHO UMETb PeLLEHUHN,
MOCKOSIbKY Npu 060N CKOPOCTU BENNYMHA CMELLEHMS Z OKa3blBaeTCsl OTpuLaTeNbHON
BENMYMHON: TeM He MeHee, peLlas 3TO YpaBHEHWe, Haxo0ANM 3aBUCUMOCTb CKOPOCTU OT
KpacHoro cmelleHuns: inu B TpagmMumMoHHOM pasBepHyTon dpopme: CTpaHHbIN 3HaK MUHYC C
HeACHbIMM 060CHOBaHUAMM criegyeT oTopocuTb. M3 ncnpaBneHHoOro ypaBHeHUs,
oTOpacbiBasi BENUYMHbI BbICLLMX MNOPAAKOB ManoCTU, MOXHO MNOMy4YUTb TPaauLMOHHOE
ypaBHeHWe NpUBNMKEHHbIX 3HAYEHUI CKOpOCTU Ana z << 1 Hepepko B nuTtepaTtype
yKa3bIBaeTCs, YTO Takoe NpmbnmxeHne AonyCTUMO NPU KPacHbIX CMELLEHMAX A0 BENUYNHDI
nopsaka z ~ 0,1 [7]. OgHako Takoe npubnmxeHne caenaHo "Ha rnasok". PasymHee
BbISICHUTb, KaK 3aBUCUT NOrPELUHOCTb BbIYMCIIEHUS CKOPOCTWN OT KPACHbIX CMELLEHUM.
To4HOEe 3HaYeHne CKoOpoCTU onpeaensaeTcsa ypaBHeHneM (7). Nepexoa K npubnmkeHHoOMY
YpaBHEHWIO CBSA3M KPACHOIO CMELLEHNS U CKOPOCTU V = CZ MOXET OblTb NPOU3BEAEH TaKKe
oTbpacbiBaHMEM YIIEHOB BbICLLErO Nopsigka Yepes pasnoxeHve Tennopa, kak 3To onncaHo
B [1, ¢.406]: NorpelwHOCTb BbIMUCNIEHNA CKOPOCTU C €€ 3aBblLEHUEM NPU TaKoM
oTbpacbiBaHun 1 3HavyeHun z = 0,1 coctaensieT 5%: bonee TOYHO BENMYUHY MOrPELLUHOCTH
MOXHO HaTW 13 cnegyrowmx coobpaxeHunn. MNycte NpUBAMKeHHoe 3Ha4YeHNne CKOPOCTH
OTNIMYaeTCHa OT TOYHOro 3Ha4YeHUs Ha MHoXUTenb kK < 1, To ecTb: Toraa Npeobpasyem:
YpaBHeHMe No3BOMSET BblMUCINTD, NMPU KaKUX Z NOrpeLIHOCTb He ByaeT npesblwaTb
BennyuHy k. B yactHocTu, ons k = 1 Haxogum: OTO peLleHne, 04eBUAHO, HENPUEMITEMO,
MOCKOMbKY NO OnpefeneHunto KpacHoe CMeLLeHne npu pasberaHnm y4acTHUKOB
nonoXxntensHo. [ns Apyrux s3HadyeHu NpubnmxeHmsa NorpeLiHOCTb MOXHO HanuTK 13
ypaBHeHus (8). Hanpumep, norpewHoctv ang 3HaderHni z = 0,01 n z = 0,1 paBHbl: Kak
BUANM, OENCTBUTENBHO, NpY 3HadYeHusx z < 0,1 NorpeLHoOCTb BbIYUCIIEHUS] CKOPOCTU He
npesbiwaeT 5%. Ecnun xe z > 1, To norpelwHocTb npesbiwaeT 40%: Puc.1. Ygansawowwmica
HabnogaTens OUMKCMPYEeT MEHbLLEE YNCITO NeEpNOAOB BoNHbl  O4eBuaHO, n He TpebyeT
OTAerbHbIX JOKa3aTernbCTB, YTO U3MEepPeHHas ANMHa BOSHbI A4S HEMOABWXHOMO



HabnogaTens paBHa U3ny4yeHHOM ANVHE BOSHbI ?13n. B aTom crnyvyae NnpuémHuK,
HabnogaTens 3aduKcupyeT KonnyecTBo KonebaHui, paBHoe: rae NU3n — KONM4YeCcTBO
NoACYMTaHHbIX konebaHuin, a HAEKC O3HAYaET NPUHAANEXHOCTb UCTOYHMKY. B
ypaBHEHUN YMHOXEHHasA Ha 1 ceKkyHay CKOpPOCTb CBeTa — 3TO MyTb, MPOMAEHHbIN 3a 1
CeKyHAy nepecuymTaHHbIMK konebaHmamm ¢ AnNnHOM BOMnHbl ?u3n. Ecnu e nonyyartens,
NPUEMHMK yaanseTcst OT uanyyaTens, 4To COOTBETCTBYET paclumpstowencs BeceneHHon,
TO, KaK BUOHO Ha PUCYHKe, 3a 3Ty e CEeKyHOy OH HacYMTaeT MeHbLUee KONM4eCcTBO
konebaHui, NepmoaoB CBETOBOM BOMHbI. 3a 9Ty CEKyHAYy OTHOCUTENBLHO HabnaaTens,
NPUEMHMKA BOSTHA NPOMAET MEHbLUMI NYTb, MOCKONbKY NPUEMHUK NEPEMECTUIICA, ABUrAACH
CO CKOPOCTbIO Vv, NO3TOMY Habnogatenb U HacYMTaeT MeHbLUee Yncno nHab nepnoaos ?:
Bce aTn nepuoabl noacymnTaHbl 3a TO Xe Bpems — 1 cekyHAy, Y4TO "BUOHO" C TOYKU 3peHuns
nanydarens (MCTovHuka). [lencTButenbHo, Habnogasa 3a ABMXKyLLMMCA HabnogaTenem,
NPUEMHMKOM, OH OQHO3HAYHO (PUKCUPYET, YTO TOT NepecynTan MMeHHO Takoe KOIM4eCTBO
"nepmnogoB" BonHbl. V13 aTOro cnegyert, YTo Npy CBETOBOW CKOPOCTU ABMXXEHNSA BOSHbI
9TOMY KONM4ecTBy NepnogoB nHab cooTBeTCTBYET M Gonbluee 3HaYeHne ASMHbI BOSHbI
(onvHbl €€ ogHoro nepuoaa). B camom gene, 3a 1 cekyHaQy MUMO ABWXKYLLErocsi
HabntogaTensa npobexano nHab WTykK nepnogos obLuen ANNMHOW, paBHOW MyTw,
npongeHHOMY CBETOM 3a 3TO Xe BpeMmd, 1 cekyHay. CnepnoBatenbHo, hakTuyeckasa gnvHa
BOJHbI C TOYKM 3pEHNSA ABWMXKYLLLErOCH (A4a M HENOABWXKHOIO) HabntoaaTens pasHa: JTo,
04YEBUNOHO, BEPHOE COOTHOLWEHME. [lenctButensHo, ecnn v = 0, To gnnHa Habnogaemon
BOMHbI paBHa ANvHe nsny4yaemMon. MHave, npu yganeHun Habnogartens oT UCTOYHMKA,
AnvHa Habnogaemon BonHbl Bcerga 6onblue AnuHbl nanyvyaemon. Hanpotue, npu
conmKeHnn, oTpuLaTeNbHOM 3HAa4Y€HMUM CKOPOCTU, ANMHA BOSMHbI OKa3biBAETCS MEHbLLE
n3ny4yeHHon. Ecnv noactaBuTb 3TW 3HAYEHUS OJNIVH BOSH B ypaBHEHME OJ151 KPACHOro
cmeLleHus, To nony4mm: COOTHOLLEHME BbIrMSANT KOPPEKTHLIM, MOCKOSbKY,
AENCTBUTENBHO, NPU yaaneHu NpMEMHUKa BblYUCIIEHHAA NO HEMY ASIMHA BOSTHbI 7Hab
Bcerga 6onblue nsnyydeHHon. MiHave, npu HyneBown CKOPOCTU OHW paBHbI, a Npu ConmKeHnn
(ckopocTb oTpuLaTenbHa) BblMMCNEHHas AnMHA BOMHbI ?7Hab Bcerga okasblBaeTCs MEHbLUE
nanydyeHHon. OgHako 30ecb Mbl 0683aHbl y4eCTb eLé oamH adhdeKT — NopeHLEBO
COKpaLleHne AnunHbl. [1oCcKonbKy M3MepseMbI Y4aCcTOK BOSMHbI KaK hU3NYECKUIN 0O EKT
ABMXETCS OTHOCUTENBHO HEMNOABWMKHOIO HabnaaTens, ero BHYTPEHHSAS NMMHENKa
COKpaLLaeTca OTHOCUTENBHO HEMOABMXXHOW NIMHENKN HabngaTens. 3To NpAMo cnegyet us
NPUHUMNA OTHOCUTENBHOCTU: €CN NPUEMHMK ABUMXETCA OTHOCUTENBHO UCTOYHMKA C
HEKOTOPOW CKOPOCTbIO, TO 3TO TOXAECTBEHHO TOMY, YTO U UCTOYHUK OBUXETCHA C TOM Xe
CKOPOCTbIO OTHOCUTENBHO NPUEMHMKA. IOCKONBbKY HAC MHTEpPeCyeT KapTUHA C TOYKU 3peHUs
NPUEMHMKA, TO Mbl U MPUHUMAEM, YTO MMEHHO MCTOYHUK OBMKETCS OTHOCUTENBHO Hero. U3
3TOro crneayeT, YTo ABUXYLLEeMYCA HabnogaTento AfMHa BOMHbI U CBsI3aHHas C
NMCTOYHUKOM M ABMXKYLLAACS BMECTE C HAM NiHenKka Bnaatcs 6onee KopoTkmmu: bykBanbHO
9TO O3HA4aeT, YTo HabnwaaTenb BUOMT COKPATMBLLYHOCS BOSHY. HecMoTps Ha 3To
NOPEHLEBO COKpaLleHne, Mbl BHOBb OTMEeYaeM KOPPEKTHOCTb NOSTy4EHHOrO COOTHOLLEHUS:
npv No6oM 3HaYEHUN CKOPOCTU Habnogaemas ABVXKYLLUMMCS NPUEMHUKOM ASIMHA BOSHbI
Bcerga 6onblue n3nyyeHHOW AnvHbl BOMHbI, MOCKOSbKY BenuynHa apobu Bcerga 6onblue
eanHnubl: Mpy HyneBon CKOPOCTU AMNHBI CPaBHUBAEMbIX BOSTH paBHbl: VI, HaobopoT, npu
CcONMKeHNN y4aCTHUKOB, KOr4a CKOPOCTb OTpuLaTenbHa, Habngaemas AnnHa BOMHbI
BCerga MeHbLue n3nydeHHon: Takum obpa3omM, B COOTBETCTBUE C NPUHATLIMU BbILLE
obo3HayeHuaMn, Haxoamm: Kak BuamMm, nonyvyeHHoe COOTHOLLEHME SIBHO HE COBMagaeT ¢
ypaBHeHneM (6), Nony4YeHHbIM U3 ypaBHEHMI NPUBEAEHHON LMTaTbl, OAHAKO TPaaULMOHHOE
KOHEYHOe ypaBHEHME N3 HEFO BbIBOAUTCSA CTPOro KOPPeKTHO [3, ¢.5]: Npeobpasosas



nocrneaHee paBeHCTBO B ypaBHEHUWN, HAaXoaAnM: Ecnu packpbITb CKOBGKM, TO NONy4YnM Apyron
N3BECTHbIN BapmnaHT aToro ypasHeHus: OTcoga MOXHO caenaTtb BblBOf, YTO, MO BCEN
BUOUMOCTH, B uuTaTe [8] coaepXmMTca HETOYHOCTL: B 3HaMeHaTtene ypaBHeHust (4) AOKeEH
CTOATb 3HaK NSIKOC. ATY Ke HETOYHOCTb criegyeT OTMeTUTbL U B ypaBHeHUn (48.16) [5,
c.159].



