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Hay4Hoe no3HaHne — 3To BUA 7
YPOBEHb NMO3HAHMS,  HanNpaBneHHbIK  Ha
NPOU3BOACTBO  UCTUHHbLIX  3HAHUA O
OENCTBUTENbHOCTU, OTKPbITUE ODOBLEKTUBHbIX
3aKOHOB Ha OCHOBe 0000LLEHNA peanbHbIX
dbaKTOB.



OCOBEHHOCTU HAYHHOTI'O
[MTO3HAHWNA

OOBbLEKTUBHOCTb
CUCTEMHOCTb
[lpoBeEpPAEMOCTb
PaunoHanbHOCTb
YHuBEpCanbHOCTb

lcnhonb3oBaHue cneumnanbHbIX CNOCO00B U
MEeTOO0B No3HaBaTeribHOU OeATENbHOCTU

Pa3BUTOCTb MOHATUMHOIO annapara



YPOBHUW HAYHHOI'O NO3HAHUA

OMMNPUYECKUN YPOBEHDb MO3HAHMUS.
Ha amnupunyeckom(onbITHOM)YPOBHE NO3HAHUS
NCNOMNb3YTCA METOAbI, ONUparLLMecs Ha
YyBCTBEHHO-HArNAaHbIe NPUeMbI U CNOCOObI
NO3HaHMA: cucTemMaTn4eckoe HabnwageHue,
CpaBHeHWe, aHanorns v T.4.



YPOBHUW HAYHHOI'O NO3HAHUA

TeopeTnyecknm ypoBeHb NO3HAHUS.
YPOBHE CTAaHOBUTCSHA BO3MOXXHbIM

la aTOM

doopmynupoBaHMe 3aKOHOB, ABNAlOLLEECH

Lenbio Hayku. [ maBHaqa 3agadva
TEeopeTU4YeCcKoro ypoBHA NO3HaHUA

3aKrn4yaeTcs B TOM, YTOObI NPUBECTU

nony4vyeHHble gaHHble B CTPOUHYIO CUCTEMY U
co34aThb U3 HUX HAaY4YHYI KapTUHY MuUpa.



®OPMbI HAYHHOI' O NO3HAHWNA

daKkTbl
[Tpobnemsl
[ MnoTesbl
Teopun



Hay4yHbln akKT — 3TO OTpakeHue KOHKPETHOrOo
SBMIEHNA B YEriOBEYECKOM CO3HaHWW, T.e. €ero
OonncaHue C NoMoLLbIO A3blka Hayku (0bo3Ha4eHune,
TEPMUHbLI U T.M.). OgHUM M3 Ba)KHEWLLUX CBOWUCTB
Hay4yHOro goakTa aBnseTcd ero 4o0CTOBEPHOCTD.

[Tpobnema onpenenseTcs Kak «<3HaHUE O HE3HaHUWNY,
Kak dopma 3HaHWA, coOepXaHUEM KOTOPOWU
SABNSAETCA OCO3HaHHbLIM BOMPOC, ANA OTBETA Ha
KOTOPbIN UMEILLINXCA 3HAHUN HEOOCTATO4YHO.



[unotesa — 3TO 3HaHMe B  QOpMme
npennonoXeHnsa,  copMynmMpoBaHHOIO  Ha
OCHOBE psja OOCTOBEPHbLIX paKTOB.

Teopnss — 93TO nornvyeckn 0OOOCHOBaHHaA W
NPOBEPEHHAsI Ha MpakTUKe cucTtema 3HaHun,
aaroLlas LenoCTHOoe oTobOpaxkeHune
3aKOHOMEPHbLIX W CYLUIECTBEHHbIX CBHA3EN B
onpeneneHHou obnactu OOBbEKTUBHOM
pearnbHOCTMW.



METOLblI HAYHHOI' O NO3HAHWA

Hay4HbI MeTO4 — 3TO COBOKYMHOCTb
NpUeMoB 1 ornepalunm NpakTU4YeCcKoro u
TeopeTn4ecKoro Nno3HaHu4
NencTBUTENbHOCTW.




OCOBEHHbIE SMINMMPUYECKWE METO/bI
HAYHYHOI'O NMO3HAHUA

HabntogeHne — 310 LeneHanpaBieHHbIN CTPOrMN
npotecc BOCMNPUATUSA npeamMmeToB
OEVNCTBUTENBbHOCTU, KOTOPbIE HE OO0IMKHblI ObITb
N3MEHEHDI.

IamepeHue — 3TO onpenerneHune
KOSIMYECTBEHHbLIX  3HAYEHUN  (XapaKTEPUCTUK)
N3ydaembiX CTOPOH WIN CBOWCTB OObEKTa
UCCIEeOdoBaHMA C  MOMOLLbIO  creunarbHbIX
TEXHUYECKNX YCTPOUCTB.



OCOBEHHbIE SMINMPUYECKWE METObI
HAYHHOI'O NMO3HAHUA

OKCMEPUMEHT — 3TO LefieHanpaBfieHHoe WU
CTPOro  KOHTponupyemoe  BO3OEWUCTBUE
nccriegoBaTtenda Ha UHTepecyrwun ero
OOBLEKT AN N3y4eHns pasnnyHbIX Ero CTOPOH,
CBA3eU Y OTHOLLUEHUI.

Y4YyeHblin MOXET BMELIMBATbCA B
eCTECTBEHHbIV xoa NpoLIeCCOB,
npeobpa3oBbiBaTb OOLEKT wUCCregoBaHUs,
NoMeLlaTb ero B UCKYCCTBEHHbIE YCITOBUS.



OCOBEHHbIE TEOPETUYECKWE METO/bI
HAYYHOI' O NO3HAHUA

AbcTparnpoBaHne — MbICIIEHHOE
OTBIiIe4YeHEe OT BCEX CBOUCTB, CBA3EUN U
OTHOLLEHUN U3y4aeMoro obbeKkTa, KoTopble
NpeacTaBnAOTCA HECYLLIECTBEHHLIMU A1S
OAaHHOW TEOPUN.

dopmanusaunsa — ncnonb3oBaHue
crneymanbHOM CUMBOIUKUA BMECTO pearibHbIX
OOBEKTOB.



OCOEEHHbIE

HAYY

Ororos

EOPETUYECKWE ME

AHUA

OLbl

oeannsaumna — 310 onepauust MbICIIEHHOIO
BblAerneHus Kakoro-nmdo oaHoro, BaXKHOro

Onsa JaHHOW TEOPUKM CBOUCTBA UMK
OTHOLIEeHUd (He obasaTernbHO, YTOObI 3TO

CBOMCTBO CYyLLECTBOBASIO pearibHO), 1

MbICIIEHHOIo KOHCTPYMPOBaHNA ODOBLEKTA,
HagerneHHoro 3TM CBOUCTBOM.



OCOBEHHbIE TEOPETUYECKWE METO/bI
HAYHYHOI'O NMO3HAHUA

NHOyKuma — metog Hay4YyHOro no3HaHug,
npeacrasnsaoLwmm cobon popmynmpoBaHue
JTOrMYECKOro yMo3aKto4eHnUa nyTem
0000LeHns AaHHbIX HAbNaOeHUA U
9KCrnepuMeHTa, rnosty4eHme obLero BbiBoaa
Ha OCHOBaHMM YaCTHbIX MOCbINOK, ABMXEHNE
OT YaCTHOIO K 0bOLLEeEMY.



OCOBEHHbBIE TEOPETUYECKWE METO[bI
HAYHHOI'O NMO3HAHUA

[enykuna — meton Hay4YHOro no3HaHug,
npeacrasnaroLwmm cobom nonyyveHme
YaCTHbIX BbIBOOOB HA OCHOBE O0LLMX 3HAHWUW,
BbIBO/ OT OOLLIErO K YaCTHOMY.



OCOBEHHbIE YHUBEPCAJIbHbIE METOADbI
HAYYHOI' O NO3HAHUA

AHarnorma — meto No3HaHus, NP KOTOPOM
NPONCXOQNT NepeHOC 3HaHUA, NoNy4YeHHOro Npw
PACCMOTPEHUN KaKoro-rindo oaHoro oobLeKTa, Ha
Opyroun, MeHee U3y4eHHbINU, HO CXOXUWU C NEPBbLIM
OOBLEKTOM MO KaKMM-TO CYLLLECTBEHHbIM
CBOMCTBaM.

MeToag mogennpoBaHua npearosnaraet n3yvyeHue
Kaknx-nmbo o6 beKTOB NOCPEACTBOM MX MOAENEN

C JanbHEenLmM NepeHoCcoM Mory4YeHHbIX JaHHbIX
Ha opuruHarn.



OCOBEHHbIE YHUBEPCAJIbHbIE METOADbI
HAYHHOI'O NMO3HAHUA

AHanNn3 — MeToa Hay4YHOro No3HaHus, B OCHOBY
KOTOPOro NMonoXkeHa npoLeaypa MbICIIEHHOIO UK
peanbHOro pacyyieHeHusa npegmMeTa Ha

coCcTaBndaloLLMe ero YacTu U nx otTaerbHoe
n3yyeHue.

CUHTE3 — MEeTo Hay4YHOro NO3HaHMS!, B OCHOBY
KOTOPOro NosfoXeHa npoueaypa coeanHeEHUS
Pa3fINYHbIX NIEMEHTOB NnpeamMmeTa B eauHoe
Lilenoe, cucrtemy, 6e3 4ero HEBO3MOXHO
OEVUCTBUTENBHO Hay4YHOE NO3HaHUe 3TOoro
npeamerTa.



OCOBEHHbIE YHBEPCAJIbHbIE METObI
HAYYHOI'O [NTO3HAHUA

Knaccugpukayma — meton Hay4yHoro
NO3HaHUA, N03BONAKLWNNA 0ObeanHUTb B OOUH
Krnacc 00bEKThI, MaKCuManbHO CXo4HbIe APYr
C APYroM B CYLLLECTBEHHbIX MPU3HaKax.



BUAbl OBLLEHAYYHbLIX NMOOXOL0B

CTPYKTYpPHbIN noaxon
OyHKUMOHaNbHLIN NOAXoA4
AnropntMmmyeckmn noagxoa
BepoAaTHOCTHbLIN nogxon
MHdopMaLnOHHLIN Noaxoa



[ nobanbHbIV 3BOSTIIOLNOHUN3M — 3TO
ybexaeHme B TOM, YTO Kak BceneHHas B
LernoM, Tak U oTAerNbHbIE ee 3reMEHTbI HE
MOTYT CYLLLeCTBOBaTb, He pa3BuBadch. [1pu
9TOM CUUTAETCH, YTO pa3BUTME NOET MO
eauHOMY anropuTMy camMmoopraHmusauun.



[loa cncteMHbIM NOAXOA0M B LLUMPOKOM
CMbICIe NOHUMAaKT MeToa uccrneaoBaHuUs
OKpY>KatloLLEero Mmpa, npu KOTOpom
MHTEPECYIOLLNE HAC NPEOMETbI U SBMEHUS
paccMaTpUBaOTCH KakK YaCTu UM SNEMEHTD
onpeaereHHoro LenocTHOro oopasoBaHuUS.



TEOPUA OTHOCUTEJIBHOCTWU

CTOunOTO



NMPUHUNTIT OTHOCUTEJIBHOCTI
[ATTVITEA

MexaHu4yeckue
ABNeHna  npoTtekaroT
OOMHAKOBO BO BCEeX
MHepLUManbHbIX
CUCTEMAX OTCYETa, T. €.
onucbiBawoLLnE NX
3aKOHbI ANHAMUKN
OOWNHAKOBbI.




N3 NCTOPUN CTO

CneunanbHaa Teopus OTHOCUTESNTLHOCTHU ObINna
pa3paboTraHa B Ha4yane XX Beka ycunuamu I. A.
JNlopeHua, A. lNyaHkape, A. SUHLWITENHA N ApPYTrUX
YYEHbIX. JKCNepMMeHTarnbLHOU OCHOBOM AN co3aaHunsA
CTO nocnyxun onbiT MankenbcoHa. Ero pesynbraThl
OKa3anucb HEOXXUAAHHbIMU A1 KITaCCUYECKOWU
don3nkm cBoero BpemMeHun: He3aBMCUMOCTb CKOPOCTH
cBeTa OT HanpaBreHus (M30TPONHOCTL) U
opoutansHoro aosmxeHuna 3emnu Bokpyr ConHua.
lNMonbiTKa UHTEepNpeTUpPOBaThb ITOT pe3yrnbTaT B Havyarne
XX BekKa BbInnsiacb B NepecMoTp KriacCu4ecKux
npeAacTaBneHun, U NpuBena K co3gaHuio cneyuarnbHOU
TeoOpUn OTHOCUTENTbLHOCTMW.



AHpu lNyaHkape

NHLWTENH

A.3

[.A. JlopeHL,



CTO

CneuvanbHasa Teopua otHocutenbHocTU (CTO) —
Teopud, onncbiBalollasa ABMXXeHne, 3aKoHbI
MeXaHWKN N NPOCTPaHCTBEHHO-BPEMEHHbIE
OTHOLLEHMA NPW NPOU3BOJIbHbIX CKOPOCTAX
ABWKEHNSA, MeHbLUNX CKOPOCTU CBETa B Bakyyme, B
TOM uuncne 6/IM3KMX K CKOpPOCTU cBeTa. B pamkax
crieuvasibHON TeopPUnN OTHOCUTENIbHOCTU
K/laccuyeckasa mexaHuka HbloToHa ABAAeTcA
NPUGNMKEHNEM HN3KMX CKOPOCTEWN.

OnucbiBaemble creunasibHON Teopunen
OTHOCUTE/IbHOCTU OTK/IOHEHUA B NPOTEKAHNY
dom3nyecknx npoueccos OT npeackasaHnu
KNaccnyeckon MexaHMKN Ha3biBatoT
PENATUBUCTCKUMMN pdoeKTamMmn, a CKOPOCTU, NpPu
KOTOPbIX Takme adppekTbl CTaHOBATCA
CYLLIeCTBEHHbIMWN, — PENATUBUCTCKUMU CKOPOCTAMM.




OCHOBHBbIE MOHATUA CTO

Cuctema oTcyeTta npeacraBnsier cobown
HEKOTOPOE MaTepuarnbHOE Teno, BbiIbpaemMoe B
KayecTBe Hadana 939TOWM CUCTEMbI, Crnocob
onpeneneHuns NONOXEHUS 0OBbEKTOB
OTHOCUTENbHO Havana CUCTEMbl OTCYETa W
cnocob N3MepPEHNS BPEMEHMW. OObIYHO
pasnM4yarwT CUCTEMbI OTCYETA U CUCTEMBI
koopauHat. [JobaBneHne npoueaypbl USMEPEHUSA
BPEMEHN K CUCTEME KOOPAUHAT «MNpeBpaLlaeT»
€€ B CUCTEMY OTCYETA.



UHepumanbHaa cuctema orcyeta (UCO) —
9TO Takasl cuctema, OTHOCUTESIbHO KOTOPOW
OObLEKT, HEe nnoaBEPXEHHbIN  BHELUHUM
BO3OEeNCTBUAM, OBWXETCA pPaBHOMEPHO W
NPAMOITMHENHO.



[MOCTYNATbI CNELUMANBHOW TEOPUUA
OTHOCUTEJIBHOCTU (CTO)

[TpnHUMN OTHOCUTENbLHOCTW. Bece
MHepuuarnbHble CUCTEMbI OTCYETA
paBHonpaBHbLI. Bo Bcex nHepumanbHbIX
cucTemMax oTcyeTa He TONTIbKO MexaHun4eckue, HO
n apyrue aBneHns npupoabl npoTekaroT
OQMHaKOBO.

[MpnHLUKMN NOCTOSAHCTBA CKOPOCTU cBeTa. Bo Bcex
MHepLuanbHbIX CUCTEMAX OTCYETa CKOPOCTb
CBETAa B BaKyyMe oMHaKoBa 1 paBHa

c =300000 km/c



Teopua taroteHna HbOTOHaA HenpuMeHuma
ONa ONMCaHUS AOBWXEHUA YacTul, BOMmM3u
MaCCUBHbIX Ten (B YaCTHOCTKU, AN ONUCaHUS
TpaekTopumn OBWXKEHUS CBETA B MNoOJe
TAroteHus). HenpumeHnma Teopusi TAroTeHUS
HbloTOHA U Ona onucaHua MnepeMEHHbIX
noneu TATOTEHUS, co3adaBaeMbIX
apmxywmmmuca tenamu. ObobLLeHne Teopun
TATOTEHUA Ha OCHOBE ChneuuanbHOU Teopun
OTHOCUTENBbHOCTU  ObINO  coenaHo  A.
ONHWTEenHOM B 1908 - 1916 rr. OTa Teopusd
bbima HasBaHa UM obOWEen Teopuen
oTHocuTtenbHocTu (OTO).



B OTO onucbiBaOTCA CUSbHbIE
rpaBMTALIMOHHbIE MOMS U ABMXKEHMNE B HUX C
DOONbLLIMMM CKOPOCTAMMU

B OTO yuyntbiBaeTcs BO3QeNCTBME MATEPUN
Ha CBOMCTBA NPOCTPaHCTBA U BPEMEHU, a 3TU
N3MEHEeHHbIE CBOUCTBA NPOCTPaHCTBA-
BPEMEHMU BNUSAIOT Ha CaM XapaKkTep
don3nyecknx NpoLieccos.



Bce pmsmnyeckume npoueccbl B UCTUHHOM Mone
TAFOTEHUSA N B YCKOPEHHOM CUCTEME OTCYETA, B
OTCYTCTBUMN TATOTEHUS], NPOTEKAOT OAUHAKOBbLIM
obpa3om. 3To dyHOAaMEHTAbHbIW 3aKOH
npupoabl. CneacrBmem 3Toro 3akoHa siBfseTcs
TO, YTO HaXOAsICb BHYTPW 3aKPbITON KAOUHBI,
HEBO3MOXXHO onpeaennTb, Yem Bbi3BaHa cuna
mg, TeEM, YTO KabnHa ABUKETCH C YCKOPEHUEM
NN AeENCTBMEM NPUTXKEHUSA 3EeMIIN.



Apyaniumm gokasaTenbCTBOM paBEHCTBA CUI
NHEpPLUMN N TpaBUTaLIMKN SBNSETCA COCTOAHUE
HEBECOMOCTN KOCMOHaBTOB B KOCMUYECKOM
kopabne (nagatoT nog AeUCTBUEM
rpaBUTaALMOHHBLIX CUIT U OTNETAIOT NoA
NENCTBUEM LIEHTPODEXHBLIX CUN UHEPLIUN).

[TpUHUMN 3KBMBANMEHTHOCTU —
ocHoBononarawwmn B OTO BnHwTenHa.



OBLWAA TEOPNA OTHOCUTEJIBHOCTU
(OTO)

ObLwas Teopmsi OTHOCUTENBLHOCTU AENaeT Mup
YeTbIpEXMEPHBLIM: K TPEM MPOCTPAHCTBEHHLIM
n3mepeHusam gobasnsieTcs Bpems. Bce yetbipe
N3MEPEHNA HEPA3PbIBHbLI, MO3TOMY peYb UOET
y>Xe He 0 NPOCTPAHCTBEHHOM PACCTOAHUN MEXOY
OBYyMSl OO beKTaMU, Kak 3TO UMEET MECTO B
TpexmMepHOM MUpe, a 0 NPOCTPAHCTBEHHO-
BPEMEHHbIX MHTEPBANax Mexay coobITUaAMMU,
KOTOpble OOBLEANHAOT UX YOANEeHHOCTb APYr OT
apyra — Kak rno BpeMEHM, Tak 1 B NPOCTPAaHCTBE.



[TOCTVYJIATBI OTO

1. [MpnHUMN 3KBUBANEHTHOCTU CUN MHEPLIUA K
cun rpaButauun. (OTOT PakT MOXHO cUUTaTb
OoKa3aHHbIM. O deKT rpaBmTaLnn U YCKOPEHUS
OBWKEHMA  4acTul, -  Hepasnuyumbl). 2.
[ paBUTaALMOHHOE B3anMoOencTeue

pPacrnpoCTpaHAEeTCA C KOHEYHOM CKOPOCTLIO,
paBHOW  CKOpOCTM CcBeTa C B  Buae
rpaBUTALIMOHHbIX BOJIH. (MNoka KBaHTb

rPaBUTALIMOHHOINO MNOMNsl - T[PaBUTOHbI, HE
OOHapyXeHbI).




[padbmnyeckaa wunnocTpaumnd
NCKPUBIIEHNSA TMPOCTPaHCTBA-
BPpEMEHU MO4 BO3OENCTBUEM
mMaTtepuanbHbix Ten. Cneesa —
He3HayuTenbHad BOPOHKa,
obpasoBaBLUasics noa

Bo3aenctemem ConHua;, B
LUEHTPE —  rpaBUTALIMOHHOE
none oonee TAXKErnomn
HENTPOHHOW 3Be3bl;

cnpaBa — rnybokasi BOpOHKa
6e3 pAHa, npeacraensatoLlas

YEpPHYHO ObIpY.




Obuwaa Teopusi OTHOCUTENBLHOCTU [OMOraeT
OOBACHUTDL SIBNIEHUSA, KOTOPblE Mbl Habnogaem B
KOCMOcCe.




OBLWAA TEOPNA OTHOCUTEJIBHOCTU
(OTO)

HuKkakon aKCnepuMeHT — HN MEXaHNYECKUN, HU
Kakon-nmbo apyron — He AaeT BO3MOXXHOCTb
OTNTNYNTb MHEPTHYIO Maccy OT rpaBUTalMOHHOW

CO HepasnMunmbl, ecrnv ogHa ABUXETCH
PaBHOYCKOPEHHO, a Apyras NOKOUTCH B
OAHOPOAHOM rpaBUTALlMOHHOM MNONe

Hu oanH unsnyecknin npoLiecc He No3BONAET
OTNMNYNTb 3PP EKT rpaBUTaL MM OT dPPEKTA
YCKOpEHUS



C nomowbto OTO
OMNHLUTEWH paccyuTan
npeueccuto  opouThl
Mepkypus. Yron
noBopoTa opouTHI,
npeackasaHHbIN
SUHLLTENHOM, n
N3MEPEHHbLIN COBMNanu
C TOYHOCTb 0o
NOrpeLIHOCTH
pesynberaTta
N3MEpPEHUS.

OKCINEPUMEHTAJIBHOE
NMOATBEPXOEHVE OTO




Jlyu cBeta obnapaet

9Heprmen. Torga Ha n;iq maffeﬁ%‘eggé&/
CBETa, NPOXOAALLNA 4
BONM3n NNaHeThbl /
rpaBUTALMOHHOE  Mone P "
NfaHeTbl (Hanpumep, // .
ConHua) OOITKHO ,deucmdamemoe

nononenue 3deadh

JEeNCcTBOBaTb C cuUrou. B
rpaBUTALUMOHHOM  MOJSie
nyd cBeTta nonyvaer
yCKopeHue n
NCKPUBMSIETCA.

Hodmodameny

IKCINEPUMEHTAJIBHOE
NOATBEPXOEHNE OTO
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