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AHHOTaUKA

MpepnoxkeHo o6obLeHme NpUHLMNA NPUYUMHHOCTU. MNoTe3a NnpeanonaraeT, YTo NPUHLMN
NPUYNHHOCTM NPUMEHSAETCA OTAENbHO U HE3aBMCMMO ANA Kaxaolh oTandatowerica UCO.

Bblno 06HapyKeHo, YTO HabtogaTeNb UMEET TONbKO Ty MHbOPMaLMio, KoTopyto umeeT Ta NCO,
OTHOCWUTE/IbHO KOTOPOW OH HENoABUKeH. [JanbHenWniA aHanns NpuBe K BbIBOAY, YTO C TOUYKM 3peHUA
Habntogatens ntoboe cobbiTue cyuwectsyeT Bo Bcex MCO, garke ecnm OHO CyLecTByeT TO/IbKO B 4acTu
nco

fMnoTesa NpMBOAMT K TOMY, UTO BO3HMKAET ABa TUMa NpeobpasoBaHuii Npu Nnepexose Mexay
MHepLUManbHbIMKU cUCTEMAMM OTcyeTa. MNepBoe 3To Npeobpa3oBaHUA C TOUKKU 3peHUA HabatoaaTens.
BTopo# Tun npeobpasoBaHuii, 3TO NpsAMble Npeobpa3zoBaHMA NPOCTPAHCTBA-BpEeMeHMU U nonen. bbino
MOKa3aHo, YTO FMNoTe3a He NPOTUBOPEUUT COBPEMEHHBIM LLUMPOKO MPUHATLIM GUINUYECKUM TEOPUSIM.
Ecnu runoTesa BepHa, TO BCe COBPEMEHHbIE PU3NYECKME TEOPUM YAOBAETBOPALOT TO/IbKO NEPBOMY TUNY
npeobpasoBaHuii. [MNOTE3a NO3BO/IAET CO34aBaTh HOBbIM KNacc TEOPU, YYUTbIBAIOLLMA BTOPOMN TUN
npeobpasoBaHuWii. ITU TEOPUN MOTYT NPUBOANTL K HOBbIM NpeacKasaHMAM. [03ToOMy MOXKHO
YTBEPKAaTb, UTO rMNoTe3a ABNSAETCA, B NpuHUmnne, banbcubumumpyemont. M’MnoTtesa nokasbiBaeT Ha
BO3MOXHOE CyLLEeCTBOBaHWe Yero-1o bonee ¢pyHAaMEHTaNbHOIO YeM NPOCTPaAHCTBO-BpPEMS.

BeeneHune
ﬂpMHLI,MI'I NMPUYNHHOCTU ABNAETCA OAHUM U3 CaMblIX O6LLI,MX ¢M3W—IeCKMX NPUHUMNNOB.

KaK nokasbiBaet Nn3y4yeHwmne nnTepaTypbl, NONbITOK 0606LLI,EHMFI 3TOro nNpunHUuna He 6bin0.

Mouwem BO3MOXKHOCTM N5 TaKoro 0606weHns. PopmyanpoBKy NPUHLMMNA MPUYUHHOCTU CHMTaEM
BEPHOW, He NbiTaemMcs ee moandULUMPOBaTb. TOraa OCTAaETCA TONIbKO MOMUCK KAKOFr0-TO HESBHOTO
nocTynata NPUHLMNA NPUYUHHOCTU, KOTOPbIWA NPUHAT a priori, 6e3 saKCNnepMMeHTaIbHOTO
noaTeepxaeHua. Mocne Yero, HyXKHO ByAeT HaTN BO3MOXKHOCTb ero moguduKkaunn. Mpm sTom, Tak Kak
bopMynnpoBKa NPUHLMNE MPUYMHHOCTU HE MEHAETCA, TO HOBbIM 0600LWEeHHbIN NpUHLMN byaeT
NnepexoamTb B CYLLECTBYIOLMNI NPU CTPEMIEHUM K HY/IO OT/IMYMA HEABHOTO NOCTy1aTa NpMHLMNa
NPUYUHHOCTM OT ero mogmduKaumuu.

OuyeBUAHO, YTO 3TO MOKET BbITb TONIbKO KAaKOM-TO 0YeHb GYyHAAMEHTAIbHbIN NOCTYNAT, KOTOPbIN
BOCMPUHMUMAETCA KaK 0YeBMAHbIN 6e3 A0Ka3aTeNbCTB U 6e3 aKcnepumMeHTaIbHOM NPOBEPKU, U KOTOPbIN
HWKOr4a paHee He NoABEepPraac COMHEHMIO.

PaccmaTtpuBaem TO/IbKO MHEpUManbHble CUCTeMbl OTcHeTa. [InA NpoCTpPaHCTBA-BPEMEHM C KpMBM3HOI‘;1,
paccmaTpuBaem N0Ka/ibHble MHepUUMa/ZIbHble CUCTEMbI OTCHETA.

1. MpuHUMN NPUYUHHOCTH

PaCCN\OTpVIM npuHUMN NPUYNHHOCTU. anIHLI,VII'I NMPUYNHHOCTU TOBOPUT, UTO ntoboe cobbiTMe YeM-To
BbI3BAHO, UMeeT NPpUYmnHy. B Klaccuyeckom ¢M3MK€ no npeabiayuemy COCTOAHNKO CUCTEMbI BO3SMOXKHO
OAHO3HAa4YHO HaWTK cocTOHUE CUCTEMbI B 1t060oM FIOC}'IEAYI-OLLI,MIL;I MOMEHT BpeEMEHEM. B KBaHTOBO
¢M3MKe COCTOAHUE CUCTEMbI OObIYHO OMMCbIBAETCA yepes BO/IHOBbIE d)YHKLI,MM, N MOKHO NNLLIb HAlTH
BEPOATHOCTb HAaXOXAEeHUA CUCTEMbI B OnpeaeneHHOM COCTOAHUN NpU namepeHun. NMpuHumn
NMPUYNHHOCTUN NO3BOIAET, 3HAA COCTOAHME CUCTEMDI B KaKOM-TO MOMEHT BpeEMEHMN, HaWTK cocTosfHNE
CNCTeMbl, NI BEPOATHOCTb HAaXOXAEHNA CUCTEMbI B KAKOM-TO COCTOAHUN NPU U3MEPEHUN, B noboit
I'IOCJ'IELI,VIOU.I,VIVI MOMEHT BpPpeEMEHM. 3TO MOXHO 3anncaTb TaK:
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@(t +dt) = Ap(t) (1)

34ecb @ — COCTOAHME CUCTEMBI MW ee BONHOBAA GYHKLUMA NPW UCMOb30BaHMM KBAHTOBOIO OnucaHusa, t
— Bpems, A — HeKkoTopbIi onepaTtop. CoCToAAHME CUCTEMBI (0 BK/IOYAET B cebA TO MHOMKECTBO 3HAUYEH WA,
KOTOpoe HeobxoaMmo A5 onmMcaHma cuctembl. Hanpumep, Ana onmcaHna cMcTeMbl Tel Ha OCHOBe
3aKOHA BCEMMPHOro NpUTAXKEHUA HbloTOHa, ecn paccMaTpmMBaTb Tea Kak MaTepuasibHble TOYKK, ANA
OnMUcaHUs COCTOSIHUA A0CTAaTOMHO MAcc, CKOPOCTen N KoopanHat Tes. COOTBETCTBEHHO, 3HaYeHue
[O0MNKHO COCTOATb U3 MACChl, BEKTOPA CKOPOCTU M KoopAMHaT Tena.

CornacHo NpuMHUMNY NPUYMHHOCTU, COBLITUIM 6e3 NPUYMHBI He cyllecTBYeT. KTO-TO MOXeT Nnoaymarthb,
yTo, HaNpUmep, PaAMOaKTMUBHbIN pacnag aapa aToMa He umeeT NPUYMHbl. CMOTPUM Ha ypaBHeHue 1.
PafnoaKTMBHbIN pacnag aapa, O4eBUAHO, ONUCLIBAETCA 3TUM ypaBHeHWem. No3Tomy, OHO ToXe
COOTBETCTBYET NPUHLMMY NPUUNHHOCTU. MPUHLMN NPUYMHHOCTU He O3HaYaeT AeTepMUHN3M. UmeeTca
MHOXEeCTBO 06CyKAeHMMN 3TOro Bonpoca. OTMETUM, YTo ecnu Hbl 6bi10 Bbl XOTA 6bl 0OAHO ABNEHME,
HapyLuatoLlee NPUHUMN NPUYMHHOCTU, TO 3TO 03HAYaN0 Bbl ONPOBEpPKEHUE 3TOro NPUHLMNA.

YpaBHeHMe 1 onucbiBaeT NPUYMHHOCTb KaK NPU MCNOb30BaHWUM ONUCAHNA KNacCcuyeckomn GUsnKKM, Tak n
ON8 NPU UCNO0Ib30BAaHUM KBAaHTOBOM GU3MKK. MOHATHO, YTO MMeA BOSHOBYIO PYHKLMIO, MOXKHO
NONYYUTb BEPOATHOCTb HAXOXAEHWNA CUCTEMbI B KAKOM-TO COCTOAHMKU. Mbl XOTUM OonucaTb
npeobpa3oBaHNA KaK AN KNAaCCUYECKOro C/lyYas, Tak U A1 KBAHTOBOTO, NO3TOMY Aanee, ANA
KpPaTKOCTK, Korga roBopum npo npeobpasoBaHma coctoaHma mexagy MCO 1 npu sTom cuctema
KBAHTOBas, Mbl FOBOPMM Npo npeobpasoBaHMe BOAHOBON GYHKLMK, U3 KOTOPON MOMKHO NOAYUUTb
cocTofiHue.

KaKkune-To cobbiTUA He MOTYT BAUATL Ha Apyrue cobbiTiA, Tak Kak OHWM pa3geneHbl NPOCTPaHCTBEHHO-
nogobHbIM MHTEpPBaNOM. B KBaHTOBOM GU3MKeE, STO BbIPAXKAETCA KaK OTCYTCTBUE KOPPENALLUU
pe3ynbTaToB U3MEPEHWUIA B TOUKAX, Pa3geNéHHbIX NPOCTPAHCTBEHHO-NOAO6HbLIM MHTEpBanoM. MmetoTcs
Apyrve orpaHuyeHns gna apyrux opmyanpoBoK, Hanpumep ycaoBme MMKPO-NPUYMHHOCTU
boronto6o.a [1]. MogobHble OrpaHNUYEHMA MOXKHO PacCMaTPUBATb KaK AOMNOIHUTENIbHbIE OrPAHNYEHUSA
Ha onepatop A. s ueneit AaHHOW rMNoTe3bl, Kak 3T OrpaHMYeHun, Tak U Kakue-To AeTasibHble
CBOWCTBa onepaTopa A He BaXKHbl M paccMaTpUBaTbCA He ByayT. Ba’KHO TONIbKO TO, YTO MMeeTCs
HeKoTopbIM onepatop A, C KAKUMU-TO CBOMCTBAMM, KOTOPbI NEPEBOAMUT CUCTEMY U3 COCTOAHUA B
MOMEHT BPEMEHMU t B COCTOSHWE B MOMEHT BpemeHu t + dt.

MOHO OTMETUTb, YTO OAHOrO TONbKO ypaBHeHMA 1 AnA NpUHLMNA NPUYNHHOCTU HEAOCTAaTOYHO.
JonycTrm, Mbl 3HaeM COCTOSIHME CUCTEMbI B HEKOTOPO MHepLManbHoM cucteme otcyeta (MCO).
0603HaumMm 31y MCO Kak L MO3KHO M Ha OCHOBE 3TOrO HATU COCTOAHME cUCTEMbI B Apyroi UCO, L,
[ABUratoLLenca ¢ HeHyNeBOM CKOPOCTbIO OTHOCUTENBHO L? Ecnun 3TO HEBO3MOXKHO, TO COBbITUA B pa3HbIX
MCO HeBO3MOXKHO CBA3aTb Mexay coboi. OAHaKOo, MPAKTUKa NPUMEHEHUA NPUHLMNA NPUYNHHOCTA B
CoBpeMeHHbIX PU3nYeCcKMUx Teopmax NoapasymeBaeT, UTo, 3HaA COCTOAHME cucTemMbl B ogHon UCO,
MOXHO NOJIY4YUTb COCTOAHME cucTemsbl B Apyroin MCO. Taknum ob6pasom, Ans BbINOJHEHNA NPUHLMMA
NPUYMHHOCTU LOJINKHO BbINOMHATLCA ELLE W CNeAyIoLLee ypaBHEHUE, ANsA KaKA0r0 @) U t], ANA
npoussonbHoi L':

{<p£ (L) = Byip(L) @)

ti (L") = Bet;(L)

34echb @] - OAHO U3 MHOXeCTBa cocTosaHui B UCO L, t; — Bpems B L ans @;, i-ro anemeHTa MHOXeCTBa
@, t; - cooTBeTCTBYIOWEE Bpems B L/, B i — HEKoTopbIi onepaTop, NepeBoAALLMIA COCTOAHNE CUCTEMbI 3
oaHow UCO L B apyryto UCO L' ansa ¢;, B; — onepatop, nepesogawuii spemsa ns UCO L 8 UCO L.
CBoJiCTBa 3TMX OMNEePaTOPOB Mbl 34€Cb NMOKA HE pacCMaTpPUBaEM.



MpeobpazoBaHue Bbllle 06bIYHO 3aMMCbIBAOT YyTb MHaYe. [11A HaX0XKAEeHUA COCTOAHUA B HEKOTOPOW
TOYKE NPOCTPaHCTBa-BpemeHn B ogHoi MCO, obbiuHO 6epyT cocTtosHue B aApyroit MCO B HeKoTopoi
TOYKE MPOCTPAHCTBA-BPEMEHU. YPaBHEHME 2 BK/IIOYAET TaKOe ONMCaHMe KaK YacTHbINM ciyyail, Koraa ¢;
3aBMCUT He OT BCEX COCTOAHMUM B L, @ TONIbKO OT COCTOAHWSA B HEKOTOPOWM TOYKeE.

B cnyuae, ecnm age MCO MMEIOT HYNEBYHO OTHOCUTE/IbHYIO CKOPOCTb, OT/IMYAOTCA Hauya/IoM KOOPAMHAT
WU OpUEeHTaLMen ocei, To NPOCTbIM NpeobpasoBaHnem MoXKHO nepesect ogHy MCO B gpyryto. YTobbl
WCKNIOUYUTb M3 PACCMOTPEHMA Takne NpeobpasoBaHua, aanee byaem paccmaTpuBaTh TO/IbKO
oTnnyatowmecs MCO. Ons Hawwux uene, onpeaenmm, uto ase MCO oTMYaloTCA, €CNM OHU UMEIDT
HEHY/IeBYO OTHOCUTENIbHYO CKOPOCTb.

Tenepb BHOBb B3r/AsiHEM Ha ypaBHeHue 1. XoyeTca oTaennTb npeobpasoBaHune coctoaHma mexay MCO
OT U3MEHEHMNA COCTOAHUA BO BpemMeHU. U3ameHUMm ypaBHeHMe Ha cneaylollee:

e(t+dt L) =Ap(tL) (3)

Tenepb @(t, L) 0603Ha4aeT cocTosiHME CUCTEMBI HE MPOCTO B MOMEHT BPEMEHM t, @ ELLE U B HEKOTOPOM
MCO L. Onepatop A, COOTBETCTBEHHO, NEPEBOAMT COCTOAHME CUCTEMbI MEKAY Pa3HbIMWU MOMEHTaMM
BPeMeHM B ogHOM u Tou ke NCO.

Torpa, ons BbINOAHEHWUA NMPUHLMMNA NPUYMHHOCTU HEOBXOAMMO BbINOJHEHWE O4HOBPEMEHHO ABYX
YPaBHEHWUM, 2 1 3, 4TO NPUBOAUT K CUCTEME YPABHEHUNA:

e(t+dt L) =Ap(t L)
@i(L") = Byip(L) (4)
ti(L') = Bety(L)

YpaBHeHne 1 no3BoaAeT onmcaTh MPUHLUMN NPUYUHHOCTM, KOrAa Mbl He paccMmaTpuBaem AeTaNbHO
cBolicTBa npeobpasoBaHmin mexkay MCO. YpaBHeHUe 4 Hy»KHO an1a 6onee AeTanbHOro aHaan3a Toro, Kak
CBA3aHbl NPUHLUMM NPUYMHHOCTM M NpeobpasosaHma mexay UCO.

2. MpMHUMN NPUYUHHOCTU U UHEPLMANbHbIE CUCTEMbI OTCYETA

PaccmoTpMM NPOCTPaHCTBO-BPEMSA, C HEKOTOPbIMM MONAMM, COAEPIKallLlee HabaoaaTens.
Habntogatenem MorKeT 6biTb Kak HEKOTOPbI NPUBOP, Tak M pasyMHoe cyLecTBo. CiMTaem, YTO B 3TOM
NPOCTPaHCTBE-BPEMEHM BbINOAHAETCA MPUHUMN NPUYNHHOCTHU.

[anee cobbiTne byaeT 03HaAYaTb COObITME, KOTOPOE ONMUCLIBAETCA MPUHLMUNOM NPUUYNHHOCTU.

PaccmoTpym ciedytoLmii BONPOC: MOXKET M pacCMaTpMBaemMoe NpoCTPaHCTBO-BPeEMA CoAeprKaTb
NPUYNHHO-CNIEACTBEHHbIE CBA3M, HAaUMHatoLWMeca OT CobbITUSA, KOTOPOE He MPOUCXOANA0 B 3TOM
NpPOCTPaHCTBE-BpEMEHUN?

Mprmepom cobbITUA MOXKET BbITb CTOIKHOBEHME ABYX Te/. HeBaxHO, ABAAIOTCA /M 3TO 3IeMeHTapHble
YacTuLbl, ONUCbIBAaEMbIE KBAHTOBOM PU3NKON UK KaKme-To Bonblume Tena. BarkHO To, YTO, COrNnacHo
ycToaBwMmca B pusmKe B3rnagam, ecim coboitme, CTONIKHOBEHME ABYX TEN KaK NpUMep, MPOM30LLAO B
oaHon NCO, To oHo npoucxoauT Bo Bcex MCO. ITo 03HavaeT, YTo ypaBHeHue 2, npeobpasoBaHune
coctonaHua mexay NCO, fonKHO COXPaHATb cobbITUA. Y cobbiTUA, Nocsie npeobpasoBaHMsA, MOryT
MEHATbCA KaKMe-To CBOMCTBA, MOTYT MEHATLCA NPOCTPAHCTBEHHO-BPEMEHHbIE PACCTOAHMA C APYTUMU
CObbITUAMM, HO camo cobbiThe nponcxoamt Bo Bcex NCO.

MpUYMHHO-CNeACTBEHHbIE CBA3M, HAYMHAOLWMECA OT COBbITUA, KOTOPOE He MPOUCXOAN/IO0 B 3TOM
MPOCTPAHCTBE-BPEMEHM, MOMKHO ONUCATb KaK MHOXECTBO COCTOAHMI B HEKOTOPbI MOMEHT BPEMEHW t B
HekoTopoi MCO, KoTopble He CNefytoT M3 MHOXEeCTBA COCTOAHWUI B MOMEHT BpeMeHMU t,. To ecTb,
MHOKECTBO COCTOAHMIA @' () COAEPKMT TaK1e COCTOAHUA, KOTOPbIE HE BXOAAT BO MHOKeCTBO ¢(t), rae
@ (t) yA0BNETBOPAIOT ypaBHEHMIO 3 U MOJYHAETCA OT COCTOAHMA B MOMEHT BpeMeHMU t,. O4eBUAHO, YTO



3TO NPOTMBOPEUYUT YPABHEHMIO 3, M MO3TOMY HEBO3MOXKHO. OXKMAaemblli pe3ynbTaT, NOTOMY YTO MHaYe
6bl 3TO HapyLWwano 6bl NPUHLMN NPUYUHHOCTY.

PaccmoTprm Bonpoc 0 TOM, KaK MOXHO onmcaTb MHPOpMaLMIO 0 COObITUM C TOUKM 3PEHUS NPUHLMMA
NPUYMHHOCTU. MPOUCX0AUT HEKOTOPOE COObITUE, NOC/IE YEro UMEHOTCA NMPUYMHHO-CNEeACTBEHHbIE CBA3M,
HauYMHatowWwmeca oT 3Toro cobbiTnsa. Toraa MHGopMaums 0 COBbITUN — 3TO MHOXKECTBO NPUUYNHHO-
CNeAcTBEHHbIX CBSA3EM, HAUYMHAIOLWMXCA OT 3TOro cobbITuA.

MpeAnonoXunMm, 4To ypaBHeHMe 2 He coxpaHAeT cobbiTna npu nepexoae mexay NCO nnm Boobule He
BbINONHAETCA, ypaBHeHMe 3 BbINoHAETCA. Toraa, cobblTe MOXKET CYLLEeCTBOBATb B HEKOTOPOM
mHoxecTtee NCO u He cywecTsoBaTthb B Apyrom mHoxKectse MCO. 3To NnpeanonoxeHmne 03HavyaeT, 4To
NPUHLMN NPUUNUHHOCTU NPUMEHAETCA OTAE/IbHO U HE3ABMCMMO AN1A KaXKA0M OTAnYatoLLeinca
WMHEepLMaNbHOM CUCTEMbI OTCYETA. ITO OCHOBHOE NPesnoNoXKeHWe rMnoTesbl.

[ns cnyyvaa npeobpasoBaHUA BOAHOBOM GYHKLMU, HE COXPAaHEHWE COObITMIA Npu nepexoae mexay NCO
O3Ha4yaeT U3MEHEHWE BEPOATHOCTU HAXOXKAEHUA CUCTEMbI B KAKOM-TO COCTOSIHUM, BK/tOYas NoaBaeHne
HOBbIX BO3MOMHbIX COCTOSIHMI NOCAEe Nepexona U MCHe3HOBEHUE HEKOTOPbIX COCTOAHWUM, YTO
cywectsoBaiv B npeabiayuen NCO go nepexoaa.

Onpeaenmm, 4To Takoe NPUMeEHEHME NPUHLMMIA NPUYMHHOCTU HE3ABUCMMO U OTAENbHO A1A KaXKA0M
oTanyatoweiica MCO. Cumtaem, YTo NPUHLMN NPUYMHHOCTM NPUMEHAETCA OTAE/NbHO M HE3ABUCMMO A5
Karkaou otanvatowenca UCO, ecnu BbINOAHAETCA YypaBHEHME 3, @ ypaBHEHUE 2 He coxpaHAeT cobblTuA
npu nepexoae mexay NCO. OTMETMM, YTO YaCTHbIM CIy4aeM HECOXPaHEHUA cobbITMIA NpU Nepexoae
mexay MCO asnaeTca cayyai, Koraa ypaBHeHMA 2 BoobLe He BbINOIHAIOTCA, TO €CTb HA OCHOBAHMMU
COCTOAIHUA cucTeMbl B ogHOM MCO HeEBO3MOKHO onpeaennTb COCTOAHUE cuctemol B gpyroi UCO.

Ecnv npUHLUMN NPUYMHHOCTU NPUMEHSETCA He3aBMCcMMO ans Kaxaoi MCO, To B pasHbix MCO moryT 6biTb
pa3nnuna B NPUYNHHO-CNEeACTBEHHbIX CBA3AX. Pasnnuma B NpUYMHHO-CNeaCTBEHHbIX CBA3AX O3HAYaeT,
YTO KaKkune-To cobbITusi moram npouncxoantb B ogHoi MCO 1 He npoucxoauTb B Kakoli-To gpyroin UCO.
PasHuMUa B cOBbITUAX O3HAYAET eLle M pasHULY B 06bekTax. Kak npumep, B pesynbTaTte cobbiTuA
CTOJIKHOBEHMA ABYX 3N1EKTPOHOB B 0gHOM MCO 6b1/1M NOPOXKAEHBI HECKO/IbKO HOBbIX YacTUL, a B Apyroi
MCO 3TOro cToNKHOBEHMSA He BblN10, MO3TOMY M HOBbIX YacTML, HE MOF/1I0 NOABUTLCA. Mbl He
npeAnonaraem, 4To pasHMLA B COOLITUAX OrpaHMyYeHa MUKPOYypoBHEM. Mpn AOCTaTOUYHO 6O/bLLON
pa3sHuue B cobbITMAX, JlyHa MOXKeET cyliecTBoBaTb B ogHol MCO m He cywecTBoBaTb B Apyroin NCO.

OTAeNbHO OTMETUM, YTO CUTYaUMS, KOraa cobbITUA NPOUCXOAAT O4HOBPEMEHHO B oaHoW UCO u,
COrNacHO TeopMKN OTHOCUTENBLHOCTH, B pa3Hoe Bpema B Apyrux NCO, He BeaeT K OTINYMIO B MPUYNMHHO-
cneacTBEHHbIX CBA3AX.

Ecnu B pasHbix UCO nmetotca pasanuma B NpUYNMHHO-CNeACTBEHHbIX CBA3AX, TO 3TO BeAeT K
NPUHUMNNANBHOM HEBO3MOXKHOCTM Nepesayun nHpopmaumm mexay MCO o Tex cobbITUAX, KOTOPbIX HET B
apyroi UCO. ns nepefaum Takon MHpopmaLmm Heobxoanmmo, 4tobbl cobbiTe, KoToporo HeT B UCO,
OKas3blBa/10 BAUSHME Ha cobbITUSA, KoTopble B MCO ecTb, 4TO NPOTUBOPEUMT MPUHLMMNY NPUUYUHHOCTY,
€C/IN NPUMEHATb ero HesaBucumo ana pasHbix NCO.

Tenepb PacCMOTPUM, KaK BAUAET HE3aBUCMMOE NMPMMEHEHMEe NPUHLMMNA NPUYMHHOCTM Ha HabaoaaTens
W Ha JOCTYNHYO HabaogaTento MHGopPMaLmIo.

3. TpMHLMN NPUYMHHOCTK U HabaogaTenb
B Kakolt cucteme otcyeta Ha6J'II'OLI,aTe.ﬂb HaﬁJ'II'OABET? OTBeT Ha 3TOT BONpPOC A0BOJZIbHO OqEBM,ﬂ,HbIﬁ.
Ha6mop,aTenb Ha6ﬂ|'OLI,BET B TOM cUCTEMe oTc4yeTa, OTHOCUTENTbHO KOTOpOVI HenoaBum»XeH. Ecnm 6bl 370
6b1/10 He TaK, TO, HaNnpumep, nosy4yaa CUrHana co CNyTHMKa o ero Ha6}'ll'0ﬂ,EHMFIX, 6b110 6bl HEBO3MOMKHO



CKa3aTb, YTO CUIrHaAN CO CNYyTHUKa HeCeT MHq)OpMaLI,Mﬂ O TOM, 4YTO NPoOUnUCXoanT B TOM cucteme OTCYETa,
OTHOCUTENBbHO KOTOpOVI CNYTHUK HENOABUXKEH.

M3 aToro HemegneHHo cneayeT BbiBoA: Habntogatesib He MOXKET MMeTb MHPOpPMaLMK O CObbITUM,
KoTopoe He npoucxoamno B ero UCO, Toin MCO, OTHOCUTENIbHO KOTOPOWN OH HEMOABUMKEH.

OTO O4MH M3 Ba*KHbIX BbIBOAOB rMMNOTeE3bI.

MOMHO NbITAaTbCA CTPOUTb Pa3INYHbIE CXEMbI, KaK MoAy4YnUTb MHPOopmaLmio u3 6onee yem ogHoi NCO,
HO BCE OHM YNMPALOTCA B OA4HY HEYyCTpaHUMYto npobnemy. Mpobnema 3aKkno4aeTca B TOM, YTO A1
nosyyeHua nHGopmaLmm us Kakoin-to apyroit MCO, HyKHO YCTPaHUTb Npeobpa3oBaHue nepexosa
mexay NCO, ypaBHEHUE 2, YTO HEBO3MOXHO.

MpeAnonoXunMm, 4To ypaBHeHMe 2 He coxpaHAeT cobbiTna npu nepexoae mexay NCO nnm Boobule He
BbINONIHAETCA, ypaBHeHMe 3 BbINoHAETCA. Toraa, cobblTe MOXKET CYLLEeCTBOBATb B HEKOTOPOM
mHoxKectee MCO 1 He cylecTBoBaTb B Apyrom mHoxectee NCO. PaccmoTpum, Kak aTo byaet
BOCMPUHUMATbL HabntogaTenb, byayT an otanyaTbea cobbitna mexay MCO ¢ ToUKK 3peHuna
Habaopatena. na HaWux Lenei, Mbl CYHUTAaEM, YTO €C/IN KaKoe-To CobbITME CyLLecTByeT BO BCEX
paccmaTtpuBaembix MCO, To a3To cobbiTve mexay MCO He oTanyaeTcs, AarKe ecnu Kakue-To CBOMCTBa
Cob6bITMA MEHSIOTCS.

Habntogatenb MOXKET Nony4yatb MHPOPMaALMIO O TOM, YTO Npoucxoaut B gpyrux MCO, asyma cnocobamu.
MepBbIt CNOCOD, 3TO NOSIYy4EHME CUTHaNA C MHPOopMaUuel oT HabtoaaTe A, KOTOPbIN MOKOUTCA
oTHocuTenbHO Apyron NCO, ABUTAIOLWENCA C HEHY/IEBOM CKOPOCTbIO OTHOCUTE/IbHO NEepPBOro
Habnogatensn. Bropoli cnocob, HabngaTenb MOKET U3SMEHUTbL CBOK CKOPOCTb M NEPENTU B APYIYIO
MCO. PaccmoTpum, 415 KaXKA0ro U3 BAPUAHTOB, KaK Npu 3ToOM ByayT BbIrIAAeTb CODbITUA C TOUKHU
3peHua HabnwgaTens.

PaccmoTpum nepsblin cnocob. Myctb umeetca UCO L v UCO L', asuratowmeca ¢ HEHYNeBOW CKOPOCTbIO
OTHOCUTENbHO Apyr Apyra. B UCO L nyctb nmeeTca HabatogaTens 1, HENOABUXKHbIN OTHOCUTENIbHO Hee.
B L' umeeTca HabntogaTenb 2, HENOABUMHbIN OTHOCUTENbHO 3To MCO. Habnogatenn 1 1n 2
obmeHnBatoTca MHOPMaLMEN O TOM, YTO OHM HabatoaatoT. MNyCcTb CMrHaN, NOCbIAEMbIN KaXKabIM U3
Habntogatenen, coaepuUt MHGopMmaLmio 0 cobbiTUK, KoTopoe ecTb B UCO Toro Habaoaatens, 4to
nocbl1IaeT curHan, Ho HeT B MCO npuHUmatowwero Habatogatena. MoxeT i NPUHUMAOLLNIA
HabntogaTeNnb NOAYUNTb MHGOPMaALMIO O COOLITUN, KOTOPOro HeT y Hero B UICO? 3Ty MHbOopMaLuto
MOKHO OMNMNCaTb KaK HEKOTOPbIN HABOP NPUYNHHO-CNEACTBEHHbIX CBA3EM, HAUMHAIOLLMXCA OT CODbITUA,
KoToporo B gaHHoin NCO He 6bino. Nnn, nHaye, Kak MHOXKECTBO COCTOAHMUI CUCTEMBI, KOTOPOE He
YO0BNETBOPAET ypaBHeEHUIO 3. KaK 6bl/10 paCCMOTPEHO BblLLEe, 3TO HEBO3MOXHO. [103TOMY, HEBAXKHO UYTO
nocbl/1aeT Apyroi Habaogatenb, 4N NPUHUMatOWeEro HabatoaaTena noay4yaemMblii CUTHaA He MOXKeT
BXO4UTb B NpoTuBopeymne C npuHUMNoOm NpUHNHHOCTU N YypaBHEHUNEM 3.

Tenepb paccmoTpum BTOpon cnocob. Habatogatenb 4To-To Habaogan, COXpPaHUA pe3yabTaTbl CBOMX
HabtoAEeHUI Ha MHOTOYMCAEHHBIX MHCTPYMeHTaxX. [ocne Yero, HabatoaaTelb USMEHSAET CBOH CKOPOCTb
W HauMHaeT UMETb HYJIEBYIO CKOPOCTb OTHOCUTENbHO gpyroi NCO. MoxeT an HabatogaTtens
06HapyXuTb, 4To B HoBOM MCO OTCYTCTBYHOT KaKMe-To cobbITUSA, KOTopble Oblin B npeablaywein NCO?
CHOBa, 3Ty MHPOPMALMIO MOXKHO ONMUCaTb KaK HEKOTOPbIM HAbopP NPUYMHHO-CNEACTBEHHDIX CBA3EH,
HauyMHatoLWMXCA OT cobbITUA, KOTOPOro B AaHHOM MCO He 6bin0. UK, MHayve, Kak MHOXECTBO COCTOAHMUI
CUCTEMDbI, KOTOPOE He yaoBAeTBOPAET ypaBHeHUIO 3. KaK Obl10 pacCMOTPEHO BbILLE, 3STO HEBO3MOXHO.
Tenepb pacCMOTPUM, MOXKET N HabtogaTenb 06HapYKUTb, 4TO B ero HoBoi MCO ecTb Kakue-To
cobbITnA, KoTopbiX He 6blno B Npeapblayweit MCO. Ans aToro, HabaoaaTeNto Kak-To HY>KHO UMETb
BO3MOMHOCTb Y3HaTb, 6b110 1 Takoe cobbiTue B Npegblayweit MCO. To ecTb, HY»KHO HAUTU NPUYUHHO-
CNeacTBeHHbIe CBA3M, KOTOpble OTCYTCTBYIOT B Npeaplayliei MCO n nmetotca 8 Hoson NCO. Unu, nHave,
HalTN MHOXECTBO COCTOAHWUI U3 ypaBHEHMUI 3, KOTOpble UMetoTcA B HOBOM MCO 1 OTCyTCTBYIOT B



npegplaywen. B Hoson MCO Takol nHPopmauyum Het. MNonyunts ee us gpyroit MCO HEBO3MOKHO, KakK
6b1N0 paccmoTpeHo Bbliwwe. MonyyeHUe Tako MHOPMaLMK 03HA4Yano bbl, YTO TaKasa MHbOPMaLMA
noasmnacb B MUCO, npu 3TOM ee TaM He MOKeT bbITb. [T03TOMyY Aenaem BbIBOA, YTO HabAoAaTeNb He
MOXeT 0OHapYXMUTb 4YTO B ero HoBoi MCO OTCyTCTBYIOT KakMe-To cobbITuA, KoTopble bbln B ero
npeaplaywen UCO.

MNopa, 04MHAKOBOCTbIO COObLITUIM Mbl 0603HaYaeMm, YTO ec/in Kakoe-To cobbiThe npounsowno B ogHoi UCO,
TO OHO npowusowo Bo Bcex MCO. TyT Mbl He YyTBEPKAAEM, YTO CBOMCTBA NH06Oro cobbITUA OANHAKOBBI BO
Bcex NCO.

MpuxoauM K BbIBOAY, YTO C TOUKM 3peHua HabatogaTens, cobbitisa ognmHakosbl Bo Bcex MCO, garke npu
nX GaKTMYECKOM OTIMYNKN M3-3a TOTO, YTO YPaBHEHMNE 2 He COXPAHAET COBbITUA NPU Nepexose MexXay
MCO nnun Boobue He BbinonHAeTcA. aun, nHaye, ¢ TOYKM 3peHuna Habaaatena nioboe cobbiTne
cywecTsyeT Bo Bcex MCO, aaxe ecnm pakTuyeckm cobbiTMe cywecTByeT ToNbKo B Yactm UCO.

3T0 KNtoyeBom pe3ynbTaTt AnAa rmunoTtesbl.

OTMEeTUM, YTO TaKOM pe3ynbTaT BEPEH KaK A5 Cy4das, KOraa ypaBHEHUE 2 COXPaHAET cobbITUSA, TaK U
ANs cnyyasn, Korga cobbiTna He coxpaHatoTca.

MosyyeH KnoyeBon pesynbTaT a8 06006WeHUA NPUHLMNG NPUYUHHOCTU: HEBAXKHO, OT/IMYAIOTCA /1N
cobbITMA B pasHbix MCO nnu HeT, Ho Ana HabntoaaTens Bceraa 6yaeT BbIrNAAeTb TaK, YTO COObITUA BO
Bcex MCO ognHakoBble.

4. anMEHEHMe npuHUMNa NpnMYNHHOCTN U CYLLECTBOBAHKME YE/TOBEKA

MpeAnoNoX1M, YTO MOJIA B Pa3HbIX MHEPLMAbHbIX CUCTEMAX OTCYETA, MMEIOLLUX HEHYIEBYIO CKOPOCTb
OTHOCUTE/IbHO APYT APYra, NOAHOCTbIO HE3aBUCUMbI. MpK YCKOPEHUN UM 3aMeaNEHNN, Mbl
nepexoauan 6bl B Apyryto CUCTEMY OTCHETA, MOAA B KOTOPOM Hb1an Bbl MONHOCTBIO HE3aBUCUMbI OT
npeallecreytollei. B atom ciyyae, ecnm B ogHon n3s MCO nmeeTcs YesIoBEK, TO HET HUKAKUX OCHOBaHWM
ANA Toro, 4Tobbl OH 6bIn B Ntob01 Apyron UCO. Tem cambim, YENOBEK MOT Dbl CYLLECTBOBATb TONILKO B
ofHon NCO, 1 ncyesan 6ol NPU U3MEHEHUM CBOEN CKOPOCTU. HO 3TO 04EBUAHO NPOTUBOPEYUNUT
NnoBCeAHEBHOMY OMbITY - NMPU U3MEHEHUUN CKOPOCTU, Hallle CO3HaHME OCTAeTCA HeMPEPbIBHLIM, TENO
NPOAOIKAET CyL,ecTBOBaTb. McXoas 13 3TOro, A0/IXKHO CYLLECTBOBATbL OFPaHUYEHME Ha TO, HACKO/IbKO
OT/INYAIOTCA NONS U, COOTBETCTBEHHO, COOLITUA B PasHbIX CUCTEMaX OTCYEeTa.

MpeanonoXunm, 4tTo NPU CTPEMNEHUM OTHOCUTE/IbHOM CKOPOCTU MHEPLMA/bHbIX CUCTEM OTCYETa
OTHOCUTE/IbHO APYr ApYra K HYy/10, PasHULA MeXay NPpUMEeHeHneM NPUHUMNa NPUYNHHOCTHU
ogHoBpeMeHHO K o6omm UCO un oTaenbHo ana Kaxkaoin MCO fonKHa CTPEMUTLCA K HYA0. B aTom
C/ly4ae NosBAAETCA HEKOTOPaAs 3aBUCMMOCTb NOJIeN, HAXOAALMXCA B Pa3HbIX MHEPLMAbHBIX CUCTEMAX
oTcyeTa, Apyr oT gpyra. Npu JOCTaTOYHO ManoW PasHULLE CKOPOCTU MeXAY CUCTEMaMM OTCYETa,
N3MeHEeHMEe CKOPOCTU YeI0BEKOM He ByaeT NpMBOAMTbL K Ero MCYE3HOBEHMIO B TOM CUCTEME OTCYETa,
KOTOpas CTana ero HOBOM CUCTEMOM OTCYETA C HY/1IEBOIM OTHOCUTE/IbHOM CKOPOCTbIO. ITO YyC/0BME
ABNAETCA HEOHXOAMMbBIM ANA CYLLECTBOBAHMA YeN10BeKa.

3T0 MOKHO cHOpPMYINMPOBATL TaK: NPU CTPEMIEHUN OTHOCUTEIBHOM CKOPOCTU ABYX MHEPLMANbHbIX
CUCTEM OTCYETA K HYJII0, PA3HULA MeXAY NPUMEHEHMEM MPUHLUMNA NPUYNHHOCTU OTAENBHO ANA
Kaxkgoi us atux MCO ¢ npumeHeHMeEM NPUHLMMIA NPUYMHHOCTU O4HOBPEMEHHO K o6oum NCO ponkHa
CTPEMMUTBCA K HY/0. ITO elle OANH NOCTYNAT rMNOTe3bl, AONONHUTEIbHbIN K OCHOBHOMY
NpeanonoXeHNIO.

5. Tvnbl npeobpa3oBaHuii NPOCTPaHCTBa-BPEMEHM U NONEN

PaccmoTpum npeo6pa3OBava NPOCTPaHCTBA-BPpEMEHU U nonen, BO3HMKaOWMe Ha OCHoBe OCHOBHOIO
npeanonoxeHmnAa rmnoTtesbl.



MOKHO 3aMeTUTb, YTO C TOYKM 3peHUA HabogaTena, Kaxaoe cobbiThe cywectsyeT Bo Bcex MCO,
NPUHLMMN NPUUNHHOCTM CBA3bIBAET cobbITMA Bo Bcex MCO. Mpu 3Tom, daKTUYeCcKM cobbITUA MoryT
pa3nunyaTbCs, HEKOTOpbIe CObbITUA MOTYT cylecTBoBaTb B ogHoin MCO 1 oTcyTCTBOBATbL B APYrou.
Mo3Tomy TYT MOXHO BblAENUTb ABa TUMNa NpeobpasoBaHUi.

MepBbli TMN, 3TO Npeobpa3oBaHMsA NPOCTPAHCTBA-BPEMEHU U NOJIEN HA OCHOBE NoJei, HablogaemMblx B
PasHbIX MHEPLMANbHbIX CUCTEMAX OTCYETa HabAloAaTENAMM, HENOABUMKHBIMM OTHOCUTE/IbHO
COOTBETCTBYIOWMX MHEPLMANbHLIX CUCTEM OTCYETa.

BTopoit Tn npeobpasoBaHuii, 3To NpeobpasoBaHMA NPOCTPAHCTBA-BPEMEHW N MOEN C TOYKUN 3peHUsa
Habnogatenn. Habntogatenb MoKeT bbiTb HEMNOABUMKEH OTHOCUTENBHO OA4HOM M3 MHEPLUUANbHbIX
CUCTEM OTCYETA, OH MOXKET MEHSATb CBOK CKOPOCTb, HO, COTIaCHO pe3ybTaTaM Bbllle, Ans Hero Atboe
cobbIThe BbIrNAAMT Kak cyllectsytoulee Bo Bcex MCO.

PaccmoTpum 3TM TMNBI Npeobpa3oBaHuUii U UX OTAKYKA ApYT OT Apyra 6onee nogpobHo.

CHayvana paccmoTpum npeobpasoBaHMA NPOCTPAHCTBA-BPEMEHN U COBbITUIA C TOUKU 3peHun
Habntogatens. Habntogatens MoxKeT Hablo4aTh TO/IbKO B TOM MHEPLMAIbHON CUCTEME OTCYETa,
OTHOCUTE/IbHO KOTOPOW HenoAsu»eH. Bca nHbopmauma o cobbiTUAX B APYrMX MHEPLMabHbIX CUCTEMAX
oTcyeTa ABNAETCA KOCBEHHOM, M BOCCTaHaB/IMBAETCA Ha OCHOBEe Hablo4eHUI B cUCTEME OTcYeTa
Habntogatens. Habnopgatens HabogaeT, U HA OCHOBE Pe3yNbTaToB HADAOAEHWNI CTPOUT
NpPeAnonoXKeHMA 0 TOM, Kakune A0MKHbI 6bITb Npeobpa3oBaHUA NPOCTpaHCcTBa-BpemeHun. Habnogatens
BUAUT, YTO COBbITUA, KOTOPblE OH HabAoAaeT B OAHOW CUCTEME OTCYETa, NPOUCXOAAT U B APYIUX
cucTemax otcyeta. M3 atoro HabatoaaTeNb MOMKET cAenaTth BbiBOA, YTO eCn COBbITUE NPOUCXOANT B
OAHOM cncTeme oTcuyeTa, OHO NpoucxoamT B 060l Apyroit cucteme otcyeTta. Ha ocHoBe Takmux
Habto4EeHUI M OCHOBAHHBIX Ha HUX BbIBOAAX MOXKHO MOCTPOUTL Npeobpas3oBaHMA NPOCTPAHCTBa-
BpemMeHU, Noaei U COOTBETCTBYIOLLYIO TeopMto. HasoBem 3TOT TMN Npeobpa3oBaHnin HabalogaeMbiMu
npeobpasoBaHUAMM NPOCTPAHCTBA-BPEMEHU U NOJEN.

BTopoli TMn npeobpasoBaHMA NPOCTPAHCTBA-BPEMEHN M NoJei, 3To Npeobpa3oBaHUA NPOCTPaHCTBa-
BPEMEHU M Nosieli Ha OCHOBE MNoJiel, HablAaeMbIX B Pa3HbIX MHEPLMANbHBIX CUCTEMAX OTCYETa
HabntogaTeNnAmMm, HeNoABUMKHbIMU OTHOCUTE/IbHO COOTBETCTBYIOLNX MHEPLMAbHBIX CUCTEM OTCYETA.
Kak 6b110 06cy»KaeHo Bbille, HabaoaaTeNaM HEBO3MOXKHO MOAYYUTb MHPOPMALMIO O COBbITUAX,
Haxo4Aauwmnxca B UHepLUKMaabHbIX CUCTEMAX OTCHETa, ABUXKYLWLMMCA OTHOCUTE/IbHO HUX, U HAaNPAMYIO
CpaBHUTb MX. HazoBem 3TOT TMN Npeobpa3oBaHuUil NpAMbIMU NPeobpa3oBaHUAMM NPOCTPaHCTBA-
BpPeMEHU-MNoeNn.

M3 0CHOBHOIO NPeANONOKEHMA TMNOTE3bI, Mbl MOYUYNUIM, YTO AOKHO CyLLECTBOBATb ABa TUNa
npeobpa3oBaHWii NPOCTPAHCTBA BPEMEHU U NOJE.

Hannume ayx pasHbiX TUNOB Npeobpa3oBaHMii AenaeT HEBO3MOXKHbIM UCMO/Ib30BaHME HEKOTOPOTo
eINHOro KOHTUHYYMa NPOCTPaHCTBA-BpeMeHu, rae nepexos mexay NCO cooTBeTCTBYEeT CMeHe
KOOpPANHAT. B eAMHOM KOHTUHYYME NPOCTPAHCTBA-BPEMEHM HEBO3MOXHO NOMYYUTb pasinyaromecs
cobbITnA B pasHbix MCO. MosTomy, eciv runoTtesa BEPHa, TO OHa YKa3blBAET Ha CYLLECTBOBAHME YEro-To
6onee dyHAAMEHTANbHOTO, YEM NPOCTPAHCTBO-BPEMS.

6. [llocTynaTbl runoTessl
Tenepb MOXHO ONnCaTb BCE NOCTY/1aTbl TMNOTE3bI.

Hanuwem nocTynarbl lCl,aHHOl‘/JI rmnoTes3bl.

MocTtynat 1: NnpUHLUN NPUYNHHOCTU NPUMEHAETCA OTAE/IbHO M He3aBUCUMO AN Ka)K,CI,OVI OT}'IW-IaIOUJ,EﬁCH
MHepLI,MBJ'IbHOIZ CUCTEMDI OTCYETA.



otor NOCTyN1aT ABNAETCA OCHOBHbIM NpeanoaoXXeHnem runoTe3bl.

3TOT NOCTyNaT MeHee OrPaHNYNBAIOLLMIA, YEM OObIYHBIV NPUHLMN NPUYUHHOCTU, KOTOPbIN AeNCTBYeT Ha
cobbITUA BO BCex cucTemax otcyera. Moatomy, gobaBaeHMe 3TOro NocTynaTta He orpaHNYNBaET, a
pacwmpAeT rmnoTesy, no CPaBHEHMIO C CYLLECTBYHOLMM NPUHLMNOM MPUYMHHOCTH.

MocTynar 2: Npun CTpeM/IEHUMN OTHOCUTEIbHOM CKOPOCTU ABYX MHEPLMANbHbBIX CUCTEM OTCYETA K HYAIO,
pa3HMLa MeXAy NPUMEHEHUEM NPUHLUMNE NPUYNMHHOCTM OTAENbHO ANA Kaxaoh us atux NCO ¢
NpPUMeHeHNEM NPUHLMMNA NPUYMHHOCTN OAHOBPEMEHHO K 060uM MCO aonKHa CTPEMUTLCS K HYAHO.

MOKHO /11 3TOT NOCTyNaT PacCMaTPMBATb KaK OTAENbHbIM NOCTYNAT UK 3TO NPOCTO cleacTBue
npeablayLLero NocTyiata, He BMoJiHe MNOHATHO. Bbllle y»Ke 6bl10 NOKa3aHo, KaK BO3HMKAET 3T0
TpeboBaHMe. [M03TOMY MOXKHO CKa3aTb, UTO 3TO YyTBEPKAEHUE ABASETCA cneacTeBuemM dakTa
CYLLECTBOBaHMA YE/I0BEKA.

7. BO3MOXHOCTU NnpPoBEPKU TUMOTE3bI

MoNy4YeHHbIN Bbille BbIBOA YTO, C TOYKU 3peHMA HabatoaaTens, cobbiTUA BO BCEX CUCTeMax OTcyeTa
OAMHAKOBbI, UCK/HOYAET BO3MOMKHOCTb MPSAMOI NMPOBEPKN rMMNoTesbl, CPaBHMBAA COBLITUA B PasHbIX
cucTemax oTcyerta.

MmetoTca GpM3nYecKme Teopmm, KOTOPbIE OXNAA0T OANHAKOBOCTU COBbITUIN BO BCEX CUCTEMAX OTCYeTa.
Ecnn B KaKOM-TO CMCTEMe OTcYeTa NPOU30LLNO CTOIKHOBEHME Napbl YaCTULL, TO BCE COBPEMEHHbIe
dU3nYeCcKMe TEOPMM OXKMAAIOT, YTO TaKOE CTO/IKHOBEHME MPON30IMAET BO BCEX CUCTEMAX OTcYeTa.
Mony4yaercs, YTo BCe COBPEeMEeHHble pU3nYECcKne TEOPUN COrNAcyHoOTCA C 3TON MTMNOTE30M, XOTA 1
YO0BNETBOPAIOT TO/IbKO Npeobpa3oBaHMAM C TOUKN 3peHna HabaogaTtens.

MOoHO NoNbITaTbCA HANTH apyrue cnocobbl NPOBEPKU TMNOTE3bI. Oant CI'IOCO6, 3TO NOCTpoeEHUE
TEOPUN HA OCHOBE rMnNoTe3bl. N TOraa moxHo 6b110 6bl npoBepPUTb NpeacKkasaHuA Takou TEOPUMN.

BugeH cnocob KOCBEHHOW NPOBEPKM rMNoTE3bl, NONPO60BaTb HANTU OrPaHNUYEHMA CBEPXY U CHU3Y Ha TO,
HaCKO/IbKO COBbLITUA MOTYT Pa3IMYaTbhCA B Pa3HbIX MHEPLIMANbHbIX CUCTEMAX oTcyeTa. Kak MMEeHHO 3To
CAeNaTb He BMOJIHE NOHATHO, O4HAKO MOYHO BbICKa3aTb HEKOTOpble COOBPaXKeHUsn. Yenosek nsmeHsaet
CBOIO CKOPOCTb B A0BOJIbHO WMPOKMX Npeaenax. [pyn 3ToM, YeN0BEK CYLLECTBYET BO BCEX 3TUX CUCTEMAX
oTcyeTa. Mcnonb3ys 3TOT GaKT, M Ha OCHOBE PA3/IMYHbIX MOLENEeN O TOM, KaK MEHAIOTCA CoBbITUA MexKay
WHEepPUMaNbHbIMKU CUCTEMAaMM OTCYETA, CIYHaMHO UM KaK-TO eLle, MOMKHO NOYUYNTb OrpaHUYeHme
CBEpXy Ha TO, HACKO/IbKO OTNINYAIOTCA COBbITUA MeXAY MHEePLUMANbHBIMM CUCTEMAMK OTcYeTa. TaKasn
naes KoCBEHHOW NPOBEPKM HAXOAWUTCA AOBOJIBHO MPOCTO. ITO MOKET 03HAYaTb, YTO MOXKHO HANTK ewwe
Lenbl pag KoCBEHHbIX CNOCO60B NPOBEPKMU NOCTYNATOB FMNOTE3bI.

BO3MOMKHO, AeTanbHbIN aHaM3 NO3BOIUT HAUTK CNOCODObI A1A TOro, YTOObl HAMTU eLLEe U BO3SMOXKHOCTU
ONA NPOBEPKM OrPaHUYEHUA CHUZY.

8. lMpumep, rae umeetca pasHuLa B cobbITUAX B pasHbix MCO

O6bl4yHO cunTaetca, 4To MCO — 3TO HEKOTOPasA KOOPAMHATHAA CUCTEMA B MPOCTPAHCTBE-BPEMEHMU.
CooTBeTCTBEHHO, Nepexos mexay MCO, 3To BCEro 1Wb CMEHA CUCTEMbI KOOpAMHAT. OYEBUAHO, YTO
Npu CMeHe CUCTEMbI KOOPAMHAT B 1060M NpOCTpaHCTBe-BpemeHu Ntoboe cobbiThe, cyluecTaytoLLee B
ogHon UCO, byaet cyuwectsoBath U B Apyrux MCO. IT0 03HAYaET, YTO NPUHLMM NPUYUHHOCTU AencTByeT
ofHOBPEMEHHO Ko Bcem MCO, 4To He cornacyeTcs ¢ runoTesoi. MosTomy, eciv runoTesa BepHa, To
nepexog mexay MCO He MoxKeT 6bITb BCErO /IMLLIb CMEHOM CUCTEMbI KOOPAMHAT B NPOCTPaHCTBE-
BpemeHu. TyT UAK NPOCTPAHCTBO-Bpems 0bnasaeT KakKuMn-To 6osee COXKHbIMU CBOMCTBAMU, UK
CYLLECTBYET YTO-TO, YTO bosiee GyHOAAMEHTANIbHO, YEM MPOCTPAHCTBO-BPEMS.

an YTEHUU TMNOTE3bl Y KOFO-TO MOXET CN0XKUTbCA MHEHUE, YTO BPOAE BCE d)opN\aano npaBuUIbHO,
rmnoTesa ,CI,GVICTBVITE/'IbHO HE NPOTUBOPEYUT COBPEMEHHDLIM TEOPUAM, HO 3Ta d)opmaanaﬂ Norn4yeckan



KOPPEKTHOCTb He UMEET HUKAKOro OTHOLLEHWA K peanbHoi dusnke. OTMETUM, YTO TaKoe MHEeHUe
03Ha4aeT cKopee To, YTo MeTadm3nYeckan KapTMHa MMUpa TaKoro YNTaTena NPOTUBOPEYUMT AaHHOM
runoTese. MoaTomy, 3To PUNOCODCKMI APryMEHT, KOTOPbIV B HayKe He J0J/IKEeH paccMaTpuBaTbCA.

OpHako, Bce ke byaeT Nose3HO NoKasaTb, KaK 3Ty r’MNOTe3y MOXHO MCMO/b30BaTb A4 NOCTPOEHMA
Teopuit Ha ee ocHoBe. CHavana npuMBegemM NpMmep HEKOTOPOM TMNOTETUYECKOM BCENIEHHOMN, rae
peannsyoTcsa NOCTynaTbl rMNoTe3bl. [TOKaXKem, Kak Tam NoJsiydaeTcs, 4To cobbiTva B pasHbix MCO moryT
OT/INYATLCA. 3aTeM PacCMOTPUM, KaK NOCTPOUTb TEOPMIO, HA OCHOBE rMnoTesbl, B 0bwem ciydae.

WUTaK, ULLEM TMNOTETUYECKYHO BCENIEHHYHO, B KOTOPOW Bbl BbINOAHAANCH NOCTYNATbI FTMNOTE3bI. [py 3TOM,
€AMHCTBEHHOE YTO TpebyeTca — YTo6bl BbINOAHAACA NPUHLMN NPUUNMHHOCTU, U BbINONHAANCE NOCTYAATbI
rmnoTesbl.

PaCCMOTpMM BCE€NEHHYIO 6es BpeMeHUN N JUHaMUKN.

PaccmoTprm NAockocTb (X,Y), € 3a4aHHbIM Ha Hem nosiem f(x,y)=x+y. OueBnAHO, YTO TYT HUYETO He
MeHAeTCA, BpeMeHU 1 ANHaMUKK HeT.

Mounwem, Kak NpeobpasoBaTb NPOCTPAHCTBO (X,y) B NPOCTPaHCTBO-Bpems (z, t), rae z —
NPOCTPaHCTBEHHAA KOOPAMHATA, t — Bpems, U rae BbINOAHAETCA ypaBHeHue 1.

Bo3bMeM Kakylo-HUbyAb MMHWMI0. Hanpumep, pacCMOTPUM BEPTUKAIbHYIO JIMHWUIO, YAOBNETBOPAIOLLYHO
ypaBHEHUIO X=2. 3Ta IMHUA BbICTYNAET KaK NPOCTPAHCTBO, B KOTOPOM MNPOUCXOZAT n3meHeHuA. Nostomy
MOMHO CKasaTb, YTO z=Y. KaK BbIYMCANTb 3HAUYEHWUA NOAA B TOYKE Y Ha NOCAeAYOWMNX NapaniesbHbIX
JNINHUAX, Haxoaawmxca Ha paccToaHum I? f(x+l,y)=f(x,y)+| Nepexoas B (z,t), rae | BbicTynaeT Kak t,
nonydaertcs: f(z,t) = f(z,t=0) + t

Monyunnn ypaBHeHWe, rae ecTb napameTp U3meHeHM. ITOT NapameTp MOMKHO Ha3BaTb IMEPAKEHTHbIM
BpemeHeM, TaK KaK BblinoaHAeTcA ypaBHeHue 1. Nonyumnslieeca NpocTPaHCTBO Ha30BeEM
3MEpPAMKEHTHbIM NPOCTPAHCTBOM.

Takum obpasom, U3 4BYMEPHOMN NIOCKOCTN 6e3 BpeMeHU U ANHAMUKN Mbl NEpeLLIN B O4HOMEPHYHO
JIMHUIO CO BPEMEHEM U ONHAMMKOM, HALLN SMEPAMKEHTHOE MPOCTPAHCTBO-BPEMS.

Kak BUAHO, AN1A NOCTPOEHUA NPOCTPAHCTBA-BPEMEHN UCXOAHOE NPOCTPAHCTBO AOMKHO UMETb HE MeHee
OBYX U3MEepPEHUIA.

MOXHO B3ATb APYryO IMHWUIO, HE NAaPa/e/IbHY0 PAaCCMOTPEHHOMN IMHUM — U B 3TOM C/ly4ae, Noay4YnTCA
YyTb ApYyroe NPoCTPaHCTBO-BpeMsa. [yCTb NMHUA HAaKNOHEHa NoA, HEKOTOPbIM YI/IOM @& MO OTHOLLEHUIO K
paccmoTpeHHoMN nHuK. MNycTb Npm t=0 NnepecevyeHne AMHUIN HAXOZQUTCA B TOUKe Z,. Torga, B Apyroun
MOMEHT BpemeHHu t, nepeceyeHmne bygeTt B ToUKe € KoopanHaTamm z(t) = z, + t sin(a). Monyyaetcs,
YTO paccToAHUe byaeT pacTy paBHOMEPHO BO BpeMeHU. IMOXKHO CKas3aTb, YTO HalAeHbl aHaNorm
CKOPOCTU N MHEPLMANbHbIX CUCTEM OTCYETA.

MOHATHO, YTO PAaCCMOTPEHHbIV Npumep ¢ nonem f(x,y)=x+y ABAAETCA MaKCMMaNbHO MNPOCTbIM U
npvBeaeH ANa AeMOHCTPaL UK naen.

B nosy4eHHOM YypaBHEHUU COCTOAHUE B npep,blp,yu.l,wﬁ MOMEHT BpeMEHU BINAET HA COCTOAHUNE B
nocneayrowme MOMeHTbl BpemeHU. [103ToMy, MOXKHO roBOpPUTb MNPO NoABAEeHUE NPUHLLUNA
NPUYNHHOCTW.

Ecnv none 6osiee CNOXKHOE, MOXKHO Pa3/IoKUTb MNOJIe MO HEKOTOPOMY QYHKLMOHaNbHOMY 6a3ucy, 4To6bI
noJie B Kax4oW TOYKe PaBHANOCb Cymme GYHKLUMIA C HEKOTOPbIMUK KoadduumeHTamu. Hanpumep, npu
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pasnoxenun B pas Oypbe dyHKUMIO f(X) MOXKHO NpeacTasuTb Kak f(x) = X1Z . fre™™. Nocne uero
NPOBEPUTb, MOMKHO /11, NPWU NapanienbHOM NepeHoce NPAMON Ha HEKOTopoe paccTosHue |, noctpoutb
ypaBHeHWe n3meHeHUn Ko3GPULMEHTOB Pa3/ioKeHUA BMAa

(1) = A®(0) (5)

3pecb ®(0) — 3T0 MHOXKECTBO KO3DDULNEHTOB PA3NOKEHMUS MO HEKOTOPOMY GYHKLIMOHANBHOMY
6asucy, ANA KaxK40on TOYKN 419 HEKOTOPOM NPOM3BOIbHO BbIbpaHHOM Npamoi, | — paccTonHuMe, Ha
KoTopoW npsamas 6bina nepeHecera, @ (1) - MHOKecTBO KO3bPULIMEHTOB Pa3NOKEHUA ANA KaXKO0W
TOYKM A8 BbIOpaHHOM NpAMO Nocae ee napaniesibHOro nepeHoca Ha pacctosHue |. Ecamn Takoe
ypaBHEHMWE NoYy4YUI0Ch NOCTPOUTb, TO MOXKHO FOBOPUTb, YTO HalAEH KaHAMAAT Ha NPOCTPAHCTBO-
Bpems. [laniee HyXHO NPOBEPUTb, YTO TaKMe XKe ypaBHeHMA byayT paboTaTb NpM NOBOPOTE JIMHUM Ha
NPOM3BO/IbHBIN YroJ, 4To6bl MOXKHO 6bl10 Hbl FOBOPUTL NPO CYLLLECTBOBAHME CKOPOCTU. TEM cambiMm,
nepexog, 8 UCO, ABUKYLLYIOCA C HEKOTOPOM CKOPOCTbIO OTHOCUTENBHO NPeAblAYLEeN, COOTBETCTBYET
NOBOPOTY IMHUM Ha HEKOTOPbIN yro. Yem meHblue yron mexkay MCO, Tem MeHblUe pasHuLA B
CKOpOCTH.

MOXHO OTMETUTb, ec/i1 Noc/e NOBOPOTa YPaBHEHUSA, OMUCbIBAIOLLME 3BONIOLMIO PA3/IOXKEHNA NONA B
paccmaTpuBaeMoM NPOCTpaHCTBe-BpemeHn, byayT 6e3 usmeHeHuin, ogmMHakosbl Bo Bcex MCO, To 3To
6yaeT o3HaYaTb OAMHAKOBOCTb 3aKOHOB NpUpoabl Bo Bcex MCO 1 oTcyTCcTBME BblAeNeHHOW CUCTEMDI
oTcyeTa. Ty OAMHAKOBOCTb MOMKHO MOJIYYNUTb, €C/IN YPAaBHEHWE NOJIA HE UMEET BblAe/IeHHbIX
HanpasneHn. Ons uenen npumepa, OTCYyTCTBME BblAeIEHHOMN CUCTEMBI He TpebyeTca, TaK KaK HeT Lesm
NOCTPOMUTL KaPTUHY BCENEHHOM, COr/1acyoLLLYHOCA C U3BECTHbIMU GU3UYECKMMWN TEOPUAMMU.

[na Toro, 4Tobbl B TaKOI BCENEHHOW MOT CYLLLEeCTBOBaTb Pa3yMHbIii HabaoaaTenb, NOCTYANPYEM, UTO B
NPOCTPaHCTBE-BPEMEHM, MOCTPOEHHOM OMMUCaHHbIM 06Pa30M, MOXKET CYLLLeCTBOBaTb Pa3yMHbIi
HaboaaTenb. MOHATHO, YTO ANA cyllecTBOBaHWUA HabaoaaTensa Tpebyerca BbiNoSHEHME elle paaa
YC/0BUIA, KOTOPbIE 34eCh HE paccmaTpuBaem. s Leneit NocTpoeHns npumepa, Ham A40CTaToUYHO
NPUHLMNNANBHON BO3MOXHOCTU CyLLLECTBOBaHMUA HabiloaaTensa B TaKOM SMEPAKEHTHOM
NPOCTPaHCTBE-BPEMEHN.

OyeBUAHO, YTO B pacCMaTPMBAEMOM TMNOTETUYECKOW BCENIEHHOM, COCTOALLEN M3 MNAOCKOCTH (X,Y) C
HEKOTOPbIM rnaakum nonem f(x,y), v rae BO3MOXKHO NOCTPOEHME NPOCTPAHCTBA-BPEMEHM MO
OnMCaHHOMY MeToay, MPUHLUMN NPUYUHHOCTM NPUMEHAETCA He3aBUCUMO ana Kaxkaon NCO. OueBngHo,
YTO YeM MeHbLLE Yyron Mmexay TMHUAMK, COOTBETCTBYHOLWUMU pa3HbiM MCO, TemM MeHblLLe pa3HMLa
KoadduLUmMeHTax pasnokeHma nona. Jliobblie cobbITUSA B TaKOW BCENEHHOM A0NXKHbI ONMCbIBAaTbLCA Ha
OoCHOBe K03 PULMEHTOB pa3noKeHUs noas no GyHKLMOHanbHOMY 6a3ncy. ITO O3HAYAET, YTO B TAKOM
BCE/IEHHON YeM MeHbLLE pa3HMLLa CKopocTen mexay aAsyms MCO, Tem MeHbLUEe pa3HULLA B NPUMEHEHUMU
NPUHLMNA NPUYMHHOCTU HE3aBMCMMO ANA Kaxaoh MCO n ogHoBpemeHHo K o6omnm UCO.

MTaK, Mbl Hal/IM HEKOTOPYIO FTMMNOTETUYECKYIO BCENEHHYIO, B KOTOpOl‘a BbIMO/THAETCA NpUHUUN
NMPUYNHHOCTU U BbIMNOZTHAKOTCA NOCTYNATbl TMNOTE3bI.

nAapA Ha 3TOT NpUMep, MOXKHO NOKa3aTb, KaK CTPOUTb TEOPUM, HA OCHOBE paCCManVIBaeMOﬁ rMnoTes3bl,
B 06LLI,eM Cnly4vae, eC/iM UCKaTb YTO-TO 6onee d)pr,aMEHTa}'IbHOG, YeM NPOCTPaHCTBO-BpEMA.

MocTynnpyem cyw,ecTBoBaHue Yero-To 6onee GpyHAamMeHTaIbHOrO, YeM NPOCTPAHCTBO-BPEMS
Onpegensiem, Kak byaem nosyyatb NPOCTPAHCTBO-BPEMSA M MOJA, U3 NOCTY/IMPOBAHHOIO Ha NepBOM
ware. Mpu 3Tom, NoTpebyeTca Kak-To UAM MOAYHYUTb, UAN NOCTYANPOBATL MPUHLMM NPUYUHHOCTHU.
MPUHLMN NPUYNUHHOCTM AOKEH NPUMEHATLCA B COOTBETCTBME C NOCTYaTaMm rMNoTesbl.



3. [Janee, HYXHO 6y,£I,ET NOKa3aTb, YTO NMNOsIy4dnBLLMNECA NONA U CBOWCTBA NPOCTPaHCTBA-BPEMEHU
COOTBETCTBYHOT Ha6!'IPOLI,aeMbIM, B TOM 4YuMCne COOTBETCTBYOT KBaHTOBOM d)VI3VIKe.

Mbl BbINOAHUAYU nepsble ABa NYHKTa ANA BCceneHHon be3 BpemMeHn n guUHaMunKn. KaKkue eue nmetotca
BapunaHTbl 4Ero-T1o bonee d)yH,D,aMEHTaﬂbHOI'O, NOKa HeACHO. BO3MOXHO, MOXHO NONYy4YUTb 4YTO-TO
NMoxoee Ha OCHOBE BCe/IeHHOM ¢ bonee yem O4HUM BpeMEHEM. BO3MOXHO, MOXKHO HaNTK eLlje 4YT1o-To,
NOKa HensBecCTHOe.

BO3MOKHO, MOXHO 4,06aBUTb KaKne-To CBOMCTBA K NPOCTPAHCTBY-BpeMeHM, YTOObI BbINOMHAANCD
nocTynaTbl rmnoTesbl. Ho NOKa He BUAHO, KaK 3TO MOXKHO cAenath. MoaTomMy, BO3MOXKHO, TEOPMM Ha
OCHOBE rMnNoTe3sbl MOXHO NOCTPOUTb TO/ILKO UCMO/b3YyA YTO-TO bonee GyHAAMEHTANIbHOE, YEM
NPOCTPaHCTBO-BPEMA.

3aKkn4yeHue

PaccmoTpeHo npumeHeHue NPUHUMNE NPUYUHHOCTU K MHEePLUMaNbHbIM cUcTeEMam oTcyeTa. PaccmoTtpeHa
rmnoTesa 0 TOm, 4YTO NPUHLUUN NPUYNHHOCTU NpUMmeHAeTCcA oTAe/1IbHO U HE3aBUCUMO ONA KaH(AOVI
otaenbHoi UCO.

Bbl10 06HapyKeHo, YTO Hab o gaTe b UMEET TONbKO Ty MHGOPMaLMIo, KoTopyto nmeeT Ta NCO,
OTHOCUTE/IbHO KOTOPOW OH HENOABUKEH. JanbHeNWniA aHanu3 NPUBEN K BbIBOAY, YTO C TOUYKM 3peHUs
Habnogatena noboe cobbiTMe cywecTsyeT Bo Bcex MCO, gaxke ecnm dakTMYecKkn cobbiTue cyectsyeT
TOoNbKO B Yactn NCO.

3Ta runoTesa NpMBOAMUT K TOMY, YTO BO3HMKAET ABa TMMa NpeobpasoBaHUii Npu nepexoae Mmexay
MHepLManbHbIMKU cMCTEMAMM OTcyeTa. MNepBoe 3To Npeobpa3oBaHMA C TOUYKKU 3peHna HabatoaaTens.
BTopo# TMn npeobpasoBaHuUii ABNAAETCA HOBbIM TUMOM Npeobpa3oBaHMiA, 3TO NpAMble NpeobpasoBaHms
NPOCTPAHCTBA-BPEMEHW U NONEN.

TaK KaK BCe COBPEMEHHbIE LWMPOKO NPpUHATbIE GUBNYECKME TEOPUMN CUMTAIOT, YTO eCin cobbiTue
npowsoLwno B ogHon NCO, To oHo npousowwsio Bo Bcex MCO, To 3TO 03HAYaeT YTo 3T Teopumn
YA0BNETBOPAIOT TO/IbKO Npeobpa3oBaHUAM C TOUKM 3peHUs Habaogatens. ITo TaK e 03HayaeT, uTo
rmnoTesa He NPOTUBOPEUUT HU OLHOM LMPOKO NPUHATON PU3MYECKOM TEOPUM, HO NPU 3TOM TaKne
TEOPWUM OMNUCHIBAIOT TOSIbKO YaCTHbIM Cay4aii.

TaK Kak runoTesa npesckasbiBaeT BTOPOM TMMN NpeobpasoBaHnMil, KOTOPbIA OTCYTCTBYET BO BCEX LUMPOKO
NPUHATBIX TEOPUAX, 3TO 03HAYAET BO3MOKHOCTb NMOCTPOEHMSA HOBOTO K/1acca TEOPUI, KOTopble bbl
YUUTbIBANU AONONHUTENbHbIN TUN NPeobpasoBaHnit. Ecan gna npeobpasoBaHuUit NepBoro TMna,
npeobpasoBaHMA C TOUKM 3peHns HabatoaTeNs, MOXKHO CKa3aTb, YTO OHM COOTBETCTBYHOT
npeobpasoBaHmam CTO 1 OTO, Ana NAOCKOro NPOCTPAHCTBA-BPEMEHN U A8 NPOCTPAHCTBA-BPEMEHU C
KPMBU3HOM, TO TeOpMM, KOTopasa Bbl ONuMcbiBana NpeobpasoBaHMA BTOPOro TUNa, OTCYTCTBYET.

TouYHbIM BUA, NPAMbIX NPeobpa3oBaHNA NPOCTPAHCTBA-BPeMEHN-NONEN B PaMKax AaHHOMN rMnoTesbl
Noay4YnUTb HEBO3MOMKHO. [1ns aToro TpebyeTca 6onee rnybokasa Teopua. Takas TeopuUsA, BOSMOXKHO,
npvBeeT K NpeacKkasaHuio HoBbIX 3P dEKTOB, KOTOPbIE MOXKHO BYAET 3KCNEePUMEHTA/IbHO MPOBEPUTb.
Mo3TOMY MOKHO YTBEPXKAATb, YTO AaHHAA rMNoTe3a ABAAETCA, B NpuHuune, danbcupuumnpyemon.

PaCCN\OTpMM BO3MOXHbl€ BO3pPa*XeHUA NpPpOTUB TMNOTE3bl:



1. 3Toro He MoKeT HbITb, NOTOMY UYTO 3TOFO HE MOKET ObITb HUKOrAa

2. JTO He HayKa, 3To ¢unocodua

3. B nobom npocTpaHCTBE-BpEMEHM cobbITUE, eCcnN NpomucxoanT, nponcxoamt Bo scex UCO.
HeBO3MOXXHO HaMTN TaKOe NPOCTPAHCTBO-BPEMS, YTODObI COBbITUE NPOMCXOAM/I0 TONIbKO B YacTn
MCO. ChepoBaTenbHO, rMnoTesa HeBepHa.

4. CneupmanbHaa TeopuA OTHOCUTENIbHOCTU NPUBOAMUT K MpocTpaHcTBY MuUHKoOBCKOrO. B
npocTpaHcTee MMHKOBCKOro cobbiTMe, ecin npoucxoauT, nponcxoamnt so scex NCO.
CnepoBaTenbHo, 3Ta runoTesa npotnsopeunt CTO.

5. Tpe Teopwus, KOTopas Bce 3TO onuweT? MOXKET, TaKyto TEOPUIO BOOOLLLE HEBO3MOXKHO
NoCTPoOUTL?

OTBeT Ha NepBOe BO3MOXKHOE BO3parKeHMe A0BOJIbHO oYeBMaeH. [la, MOXKeT NoKasaTbCA, YTO rMnoTesa
NPOTUBOPEUUT 34paBOMYy CMbicNy. OAHAKO, B HAYKe 3TO He JO/IKHO ABAATLCA apryMeHTOM.

Mo Bo3parkeHuto #2. Bbiwe 6bl1 PacCMOTPEHbI BO3MOKHbIE BapuaHTbl MPOBEPKU FMNOTE3bI U MOKa3aHo,
yTO rMnoTesa ABAaeTca, B npuHuunne, panscudunumpyemoit. NMosTomy MoXKHO yTBEPKAATb, YTO OHA
OTHOCUTCA MMEHHO K HayKe, a He K dunocoduu.

Mo Bo3parkeHuto #3. Kak y»ke Obl/I0 YNTOMAHYTO, TMNoTe3a YKa3blBaeT Ha CYyLL,EeCTBOBAHME YEro-To, YTo
6onee GpyHOAMEHTaANbHO, YeM NPOCTPAHCTBO-BPEMSA, UMEHHO MO MPUYMHE HEBO3MOMKHOCTU NONYYEHUS
pa3HbIX cobbITUIM B pa3Hbix MCO B NpoCTpaHCTBE-BPEMEHN.

Mo Bo3parkeHuto #4. OTBET Ha Hero yrKe bbln AaH, HO HanuweMm elle pas, 6onee getanbHo. CTO nmeet
33aBMCMMOCTb OT NPUHLKUMA NPUYNHHOCTU. Tak, B nepsom noctynate CTO ynoMMHAOTCA 3aKOHbI
npupoAbl. 3aKOHbI NPUPOAbI CBA3LIBAIOT Ha4Ya/lbHOE COCTOAHME, KOTOPOE MOXHO PAacCMaTPUBaTb KakK
NPUYMHY, N COCTOAHWE B HEKOTOPbBIN NOC/eAYOWMA MOMEHT BPEMEHMW, KOTOPOE MOXKHO paccMaTpuBaTb
Kak cnegcteua. Bo BTopom noctynate CTO ynomuHaeTca gBUXKeHne cBeTa B BaKyyme. To eCcTb umeeTcA
YTO-TO, YTO ABUXKETCA B KAKMX-TO YCIOBUAX B KAKON-TO MOMEHT BPEMEHMU, N YTBEPXKAAETCA, YTO Aanee
OHO byaeT BecTh ceba Tak-To. TyT TOXKe BUAHA NPUYMHA M cheacteue. He BUAHO cnocoboB, Kak
cbopmynupoBatb noctynatbl CTO, He onMpaAch Ha NPUHLMN NPUYMHHOCTU. [MnoTe3a obobliaeT
NPUHUMN NPUYMHHOCTH, U NPUBOAUT K ABYM TMMam npeobpasoBaHuit. OgHo 13 NpeobpasoBaHnit,
npeobpa3oBaHMA C TOUYKM 3peHnA HabatogaTena, coxpaHaeT cobbiTha Npu nepexose mexay UCO.
CornacHo CTO, cobbiTue, ecnmn npomsowno, npomcxoamut Bo Bcex MCO. Moatomy CTO cornacyeTtca ¢
npeobpasoBaHUAMM C TOYKM 3peHUA HabatogaTena. CTO, ecam runoTesa BepHa, ONUCHIBAET TOJ/IbKO
npeobpa3oBaHUA NepBOro TMNa, npeobpasoBaHMA ¢ TOUKK 3peHna HabaoaaTens. f’mnoTesa,
OEeNCTBUTE/IbHO, He cornacyeTca ¢ NPOoCTPaHCTBOM MUHKOBCKOTO, KaK U € 1IloBbiM Apyrum
NPOCTPaHCTBOM-BpEMEHEM, HO 3TO He 03HayaeT, YTo oHa npoTusopeyunt CTO. MpocTpaHCcTBO
MWHKOBCKOTIO TYT OCTaeTCA KaK Nosie3Hbli MHCTPYMEHT, ONUCbIBAIOLWMIK TONbKO TO, 4To onncbkiBaeT CTO.
CTO npeobpaszoBaHMa BTOPOro TUMa He ONMUCLIBAET.

AHanorM4yHoe BO3MOMKHOE BO3PaXKEHUSs MOXKHO CHOPMYMPOBaTL AN 06LLEeN TEOPUN OTHOCUTENBHOCTH,
OTBET Takomn Xe.

Mo BO3paxKeHuto #5. ,ﬂ,nﬂ TOro, YyTObbI C034aTb TEOPUIO, HYXKHO NMOHATb, YTO 3TO B NPUHLIMNE BO3MOXKHO.
M'MnoTe3a NoKasblBaeT Ha/inuMe TaKo BO3MOXKHOCTU. OHa ,D,O6aB}1F|eT HOBbl€ BO3MOXHOCTU ANA
nocTpoeHunA Teopmﬁ. By,u,yT 1IN 3TN BO3MOXHOCTU NCNOJ1Ib30BaAHbI NMPU NOCTPOEHNE Teopmﬁ, NOKaXeT
Byayuwee.

B runoTese umeeTcs pag, OTKPbITbIX BONPOCOB. Hanpumep, Heo6xoaMMo AeTasbHOe paccCMOoTpeHue
BOMPOCa O TOM, MOYKHO /M KaK-TO NPOBEPUTb MPMHLMMN NPUYNHHOCTM U €r0 MPUMEHeHMeE K pasHbim MUCO.
BO3MOKHO, MOHO MOJIY4YUTb IKCMEPUMEHTA/IbHbIE OLLEHKM HA TO, HACKO/IbKO NPUMEHEHWE NPUHUMNA
NPUYUHHOCTUN OTAENbHO K pasHbim MCO MoXKeT NpMBOANTL K pasHuLe cobbiTuii mexay NCO.



[pyroi OTKPbITbIN BONPOC, TECHO CBA3AHHbIN C NpeAblayLLMMm, 3TO MOUCK BO3MOXHOCTEN
3KCMnepmMMeHTaIbHOM NPOBEPKK rMnoTesbl. Jas 3Toro, BepoaTHO, NoTpebyeTcs pa3paboTka bonee
rnyboKom Teopumn, KoTopan yumTbiBana bbl HOBbIN TMN Npeobpa3oBaHMA, KOTOPbIA BO3HUKAET B 3TOM
runoTtese. Ho, BO3MOXHO, 60Jiee AeTasbHbIiM aHa/M3 CNeaCTBUIM TMNOTE3bl NPUBEAET K TOMY, YTO byayT
HageHbl CNocobbl NPOBEPKK rMMNoTesbl 6e3 He06X0ANMMOCTU B MOCTPOEHUM Bonee rnyboKol Teopun.

Jlutepatypa

1. Borontobos H. H., LLUnpkos [. B. KBaHTOBbIE NoAa. — 3-e u3g. — M.: dusmataut, 2005



