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AxmyaavHicmsb memu 00CATI0HCEH-
Ha. Axow 6 O6ausvkorw 0o 0ocaidy He
3dasaaacs ma 4vu iHwa meopis, ii emnipuuHa
nepesipxa 3asxcou sumazae donomoau oOes-
Kux THWux meopiil, wWo 6xo00ambv Yy 3adym
nepesipxku Yy KOHCMpYKYito HayKosux npuaa-
Ji8, 8KANOUEHUX 8 eKCNnepuMeHmM, a MaKoMc
cam cnocib 3uumyeavHs tHpopmauii 3 Hux.
IHwumu crosamu, 8 6Yob-9KYy excnepumeH-
maavHy cumyauiro 6yoyms 3aaydamucs 08l
MHONMCUHU Meopiil: meopia, aka nidaseae
nepesiput, 1 cykynHicms gpazmenHmis meo-
pill, WO nNOACHIIMbL eKCnepuMeHMalbHy
YCMAaHo8Ky.

ITocmanoexka npooéaemu. s
cmeopeHHa  pi3uuHol  meopii  Pi3uky
meopemuxy HeoOXI0HO: 3HAMU CYKYNHICMb
daHux, opmyau, wWo 0XONAWWMb X MHO-
HCUHY, 63114 POpMY.A, U0 0XONA0I0OMDb 0aHI,
3'ednamu ix 8 meopiio, sucysamu 2inome3su,
wo dasexo 1dymop, AKUWO 80HU 8 20/108HOMY
donyckarmbs 3ICMABAeHH 3 eMNIpuYHUMU
daHumu; npedcmasumu CYKynHicms cne-
uianvbHux meopiit (meopemuuHux modenetl);
3Hallmu 3a2anbHy Mmeopito, BIOKUHYMuU
dexinbka cneyianvbHux e2inome3 U Yysa-
2anbHUMU THWi; 3a2aabHy meopito 3'edHamu
13 cneylanbHUMU NPUNYWEHHAMU, wWob
ompumamu meopemuuHy modensb. IIpu
UboMYy HeoOXIOHO 8paxosysamu peanbHi
npobaemu, Wo € 8 HABHOCMI, OMPUMAIMU
6e3niu nepedbauetdv, 301iliCHIONUU 38'A30K 3
peanvHumu OaHumu, 3pobumu psd nepeo-
baueHb, npocaidkyeamu ix BUKOHAHHA 1
3pobumu 8UCHOBOK NPO UTHHICMb NepedyMos.
Axwo ue HeobXIOHO, MOXCHA 3MIHUMU
0CMAaHHI, 8I0KUHYBWU He8U3HAUeHT OaHi.

AHaniz ocmaHHix 0JocaiddceHb 1
nyo6aikayiit. Axuwo meopin He nos'sa3aHa 3
peanvHicmioo 1 He MICMumb  HIIKUX
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Urgency of the research. No matter
how close a theory may seem to the
experiment, its empirical verification
always requires the help of some other
theories that are included in the design of
the scientific instruments included in the
experiment, as well as the very way of
reading information from them. In other
words, in any experimental situation, two
sets of theories will be involved: the theory
to be tested and a set of fragments of
theories that explain the experimental
setup.

Target setting. To create a physical
theory, a theorist needs to find a set of
data, formulas covering their set, a set of
formulas covering the data, combine them
into a theory, put forward far-reaching
hypotheses if they are mainly comparable
to empirical data; present a set of special
theories (theoretical models); find a
general theory, reject several special
hypotheses and generalize others;
combine the general theory with special
assumptions to obtain a theoretical model.
At the same time, it is necessary to take
into account the real problems that are
available, to obtain a set of predictions by
linking them to real data, to make a
number of predictions, to monitor their
fulfillment, and to conclude on the value of
the premises. If necessary, you can change
the latter by discarding uncertain data.

Actual scientific research and
issues analysis. If a theory is not related
to reality and does not contain any
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meepaiceHb 8I0HOCHO 3aKOH1I8, BOHA He MOXMce
pobumu npopouyms. ITHwumu caogamu,
KombOIHauii daHux, ompumyeaHi 3a 0ono-
MO02010 HaYyKo8uxX meopiil, He Maroms 6ymu Hi
dosinvbHuMu, HI maziuHumu. IIpu maxomy
obMmedceHHT Hayxosa meopia, 368UHAliMO,
MOJHCe P032120amucs 8 UCmMo NPAKMuYHUX
uinax sx ¢gadbpuxka oavux. dizuuna meopis
nosuHHa mamu Ha 8xo0i deski gaxkmuuHi
daHi i 6ymu 30amHo0 ompumy8amu 3 HUX Ha
8uxo0i 6e3aiu MONCAUBUX OAHUX MAKum
yumom, wob sk exi0, max 1 euxid
Y32004Cy8anuca 3 NpunyweHHIMu meopii -
3axoHamu, 38'a3Kkamu mowo.

ITocmanoeka 3aedanHHn. Poszastemo
eMNipuuHy KOMNOHeHmMy @Gi3uyHOi meopii,
npedcmaeneHHa 3az2anvHoi @pizuuHoi meopii
ma it modent

Buxaad ocHoeéHo20 mamepiany. Y
cmammi posaasdarombvbcs  0eski  cyqacHi
npobaemu  memoooao2ii  ocHo8  (hi3uxu,
30Kpema 83aemMo3anexcHoCmi meopii 1 0aHuXx.

BucHoexu. byodv-aka Haykxosa meopis €
2inomemuko-0edyKmueHow0 cucmemoro,
mobmo cucmemor, Wo TPYHMYEMbCL HA
2inomesax abo meepoxceHHsX, AKI Udymb
daai cnocmepedxceHb, MOOMO MOPKAOMbC
uinoeo kaacy gakmis, a He MiAbKU MUx, Kl
HaM mpanasemves cnocmepieamu. Kpim
moezo, cnocmedxcyeaHicms, abo, weudwe,
suUMIpHiCMb, 3aaexcums 810 meoplii. be3
meopii mu He ompumaau 6 6azamwvox
Halibinvw yikagux 1 mouHux danux. IIpoepec
HAyYKU noaseae He Yy ece OLAWOMY BUK-
NM0UEeHHI HecnocmepexcysaHux, a 8 ix npum-
HOJMCEHHL 1 HayKoeomy 3acmocyeaHHi. Jloc-
mynHa O0O0CAI0NHCeHHIO HeCcnocmepexcysaHa
maxk 4u iHakwe nos'a3aHa i3 cnocmepe-
HysaHumMu egexmamu 1 Mae NPUHALLMHI
Maxy e UIHHICMb Y PO3KPUMIMI 3HAUEeHHS
cmapux 1 npunyuwjeHHi HO8UX Hecnocmepe-
HYBAHUX, AK 1 3MIHHA, SKOKW MOMCHA
MaHinyatoeamu 6eanocepedHim uuHom. Bona
Habazamo YiHHIWAa, HIXNC CNOCMepPexcysaHi,
He 00pob.aeHi 3a oNoM02010 meopii.

Kaouosei caoea: ¢izuuna meopis,
3azanvHa @Pi3uvHa Mmeopia, emnipudHa
KOMNnoHeHma meopii, Mmodeav Hi3uuHol
meopii

statements about laws, it cannot make
predictions. In other words, the
combinations of data obtained with the
help of scientific theories should be neither
arbitrary nor magical. With this
restriction, a scientific theory can, of
course, be viewed for purely practical
purposes as a data factory. A physical
theory must have some actual data as
input and be able to produce a set of
possible data as output in such a way that
both input and output are consistent with
the assumptions of the theory - laws,
relationships, etc.

The research objective. Consider
the empirical component of physical
theory, the representation of general
physical theory and its model.

The statement of basic materials.
The article discusses some modern
problems of the methodology of the
fundamentals of physics, in particular the
interdependence of theory and data.

Conclusions. Any scientific theory is
a hypothetical and deductive system, i.e., a
system based on hypotheses or statements
that go beyond observations, i.e., touch on
a whole class of facts, not just those that we
happen to observe. Furthermore,
observability, or rather measurability,
depends on theory. Without theory, we
would not get much of the most interesting
and accurate data. The progress of science
lies not in the increasing exclusion of the
unobservable, but in their multiplication
and scientific application. The
unobservables available to research are
somehow related to the observed effects
and are at least as valuable in revealing
the meaning of old unobservables and
suggesting new ones as a variable that can
be manipulated directly. It is much more
valuable than observables that are not
processed by theory.

Keywords: physical theory, general
physical theory, empirical component of
the theory, model of physical theory

AxTyasipHiCTh TeMU. fIKOI0 0 OJIM3BKOIO /IO AOCIIiy He 371aBajiacs Ta UM iHIIA
Teopis, Il eMImiprUyHa MepeBipKa 3aBK/I1 BUMAarae JIOIOMOTH JIeSIKUX 1HIIINX TeOPiH, 1110
BXOJISITh V 33aJyM II€PeBIPKH y KOHCTPYKIIiI0 HAYKOBUX IPWIA/IB, BKJIIOUEHUX B
eKCIIEPUMEHT, a TAaKOK caM CIocib 3uuTyBaHH:A iHGopMaIrii 3 HUX.
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InmuMu  coBamMu, B OyAb-fIKy €KCIIEDUMEHTAIbHY CHTYallilo OyayTh
3aJIydaTUCA JIBI MHOXXMHH TeOpil: Teopis, sKa MifiArae IepeBipIl, i CyKyIHICTb
dparmeHTiB TEOPil, 10 MOACHIOIOTH EKCIIEPUMEHTATIBHY YCTAHOBKY.

Y teopeTnuHiil (pi3uIl 3a3BUYall yHUKAIOTh ABOX KpariHocTel. OZHIE€I0 3 HUX €
anpiopHa meopis, sika He OTpedye HIIKUX JaHUX, a 1HIIIa - TeOpisd, 0 TpUMaE yci
MO>KJIMBI JIaHi, HaBITbh Ti, AKI 11 cyriepeuaTb. By/ib-sKa, HaBITh HOMUJIKOBA, JOCTOBIPHO
¢dizuuHa Teopia Haza€ Micre A JIeSKUX JJAHUX, a caMe B3aEMHO CYMICHUX JaHUX
OJTHOTO BHU/Iy BiZTHOCHO (pi3MYHUX CHCTEM IIEBHOTO THUILY i B IEBHUX CTaHaX. Byap-saka
¢dizuuna Teopis, AKIO BOHA 30aravyyeTbcs  BIATNOBIAHUMH  YaCTKOBUMU
repenbauYeHHsIMU, 3/1aTHA B HEOOMEKEHIN KIJTbKOCTI HaJlaBaTH HOBI MOXJIWBI JlaHi,
TOOTO poOUTH Hepe/IdavYeHHs - a00 peTpopo31oBii. Teopis, mo36aBIeHa MOKIINBOCTI
mepe/ibaueHHsI, He MOKe OyTH BUKOPHCTaHA i, OT)Ke, He IMiITAEThCA eMIIiPUYHUM
repeBipKaM.

ITocranoBka mpooJsemu. /[71s ctBopeHHA Qi3UYHOI Teopii GPi3UKy TEOPETHKY
HeOoOXiZTHO: 3HAUTH CyKYIHICTh IAHUX, POPMYJIH, III0 OXOILIIOIOTH iX MHOKHUHY, 6€3J1i4
opmy1, 110 OXOILTIOIOTH JIaHi, 3'€/THATH 1X B TEOPIil0, BUCYBATH TiIIOTE3H, IO JAJIEKO
HyTh, AKIIIO BOHU B TOJIOBHOMY JIOIIYCKAIOTh 3iCTaBJIEHHS 3 EMITIPUYHUMU JJAHUMU;
IIPE/ICTAaBUTH  CYKYIHICTh CIIEI[IAJIbHUX Teopill (TeopeTUUYHUX MOjesiei); 3HAUTU
3arajJibHy TeOpilo, BIAKUHYTH AeKiJbKa CIeI[laJIbHUX TIMoTe3 ¥ y3arajJbHUTH 1HIIII;
3arajibHy TeOpilo 3'€/lHATH i3 CIemiaJIbHUMU MPUIYIIEHHAMH, 00 OTpUMAaTH
TeOpPeTUUHY Moiesb. [Ipu 11boMy HEOOXITHO BpaxoBYBaTH peasibHI MPOOJIeMHU, 1110 € B
HAsIBHOCTI, oTpuMaru 0e3Jiu mependadeHb, 3/IIHCHIOYN 3B'30K 3 pealbHUMU
JIAHUMU, 3pOOUTH PsAJA IependadeHb, IPOCTIAKYBATH iX BUKOHAHHA 1 3pOOUTH
BHCHOBOK PO ITIHHICTHh IeperyMoB. fAKIIO 11e HeoOXiTHO, MOKHA 3MIHUTHU OCTaHHI,
BI/IKMHYBIIIM HEBU3HAYEHI JaHi.

AHaJTi3 ocTaHHIX JOCTIKeHb 1 IMyOJTikaiiii. BiactusicTs nepegdaueHHs
KO>KHOI (pi3UUHOI Teopil Mi/IBUIIYE ii aBTOPUTET, 1 BOJTHOUAC € HACTLIBKU AUBHOIO, 1110
JKUBUTH TOUYKY 30Dy 1HCTPYMEHTaJIi3My, 3TiZTHO 3 AKUM HayKOBi Teopil 30BciM He €
KapTHHAMMU CBITY, a € He II[0 iHIIle, AK 3ac00U I OTpPUMAaHHA JlaHux. 1lg nomysiapHa
TOYKA 30py abCOJIIOTHO MOMUJIKOBA. fKINO Teopis He MOB'si3aHA 3 PEAJbHICTIO 1 He
MICTUTh HISIKMX TBEp/IKEHb BiJTHOCHO 3aKOHIB, BOHA HE MOK€ POOUTH MPOPOIITB.
[HmmMu csroBamu, KOMOIHAI] TaHUX, OTPUMYBAaHI 3a JIOIIOMOTOI0 HAYKOBUX TEOPIiH,
He MaloTh OyTH Hi 10BIILHUMH (110/1I0HO /10 JIOTEPEHHUX KOMOiHAIIi), Hi MariYHUMHU.
ITpu TakoMy OOMeXKEHHI HayKOBa TeOpis, 3BUYAHO, MOXKE PO3TJISAAATUCA B YHCTO
MPaKTUYHUX [UIAX (TOOTO 3ajuIIarouu MosicHEHHS 300Ky) sfk dabpuka JaHUX.
dizuuHa TEOpifs MOBMHHA MaTH Ha BXOJi JedAki dakTuyHi NaHi i OyTH 37aTHOIO
OTPHUMYBATH 3 HUX Ha BUXO/I iHIIMY 0e3/1i4 MOMKIUBUX JIAHUX TAaKUM YHUHOM, 1100 K
BXi/l, TaK 1 BUXi/] y3To/;KyBajIics 3 MPUIIYIIEHHAMU Teopil - 3aKOHAMH, 3B'A3KaMU
TOIO. ITOHATTA Y3ro/KEHHS BKJIIOUAE TMOHATTS OouinbHocmi (relevance). Tak,
MOHATTSA IPAHUYHUX YMOB 3aCTOCOBHE TUIBKU IO BIJTHOILIEHHIO 10 TEOPiH MOJILOBOTO
TUIY, TAaKUM, fK TiApOJIMHAMiKa 1 KBaHTOBA MeXaHiKa. AJie y3TO/KEHHs € IIOCh
Oinpllle, HiXK AOIJIBHICTD, - Ile TAKOXK 1 JioriyHa cymicHicms. Tak, (ysaBHI) AaHi
“IBUAKICTh TIOIMUPEeHHSI F-ToIA € HeCKiHUeHHOI, HaBiTh AKINO BOHU i Oynm 0
icTHHHUMUY, HecyMicHI 3 (ysIBHOI0O) Teopi€io F-moJis, i, BIAIIOBIAHO, IX HE MOXKHA
3aCTOCYBATH IS AKUX-HEOYyAb po3paxyHKiB. O/IHIEIO 3 YaCTKOBUX (DOPM CyMiCHOCTI €
CyMicHiCTh MUTTEBHX 3HaUeHb (instantiation). Tak, mouaTkoBa eHTPOIIiSI € YACTKOBUM
BHIIJIKOM 3HAUYE€HHS €HTPOIIii i TOMy CyMiCHa 3 Oy/b-AKOI0 TEOPIEI0, IO MICTUTH IIe
MOHATTS, NOKU He OyAyTh He3aleXHO 3adikcoBaHI 3HAUEHHS IHMIUX (QIZUYHUX
BEJIMYMH, IIOB'S3aHUX 3 eHTpomier. fK jaHi BXO[y, Tak 1 JaHI BUXOAY OYIyTh
y3TO/IKyBaTUCA 3 Teopi€lo, AKIO obuuciaeHHsA mpaBuiibHi. Llell mporec He Moxke
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CHPUATH OTPUMAHHIO CYTTEBO IJIMOIINX MOTEHIIHHUX JAHUX, HiXK Il IepeibavaeThes
3aKOHAMH, 10 MICTAThCA B Teopii. OHUM CJIOBOM, HOT0 JIoTiuHa cxeMa Taka: “Teopis,
naHl — rependavyeHHs .

[1s1 cxema cipaBeI/IMBa He3aJIe2KHO BiJi Buay (izuunoi Teopil. Bona moxke 6yt
(beHOMEHOJI0TIUHOI0, TTO/IIOHO 10 TEopil eJIeKTPUYHUX KijI, a00 OIMUCYyBaTH AESKUH
MeXaHi3M, IoAIOHO /10 Teopii mpoBigHOCTI v Qiszuli TBepioro Tiyia. BoHa moxke Oyt
CTOXAaCTUYHOW, TMOAIOHO /0 KBAHTOBOI MeXaHikM, ab0 HeCTOXaCTUYHOIO
(“merepmiHicTUYHOIO”), TOIIOHO /10 3aTaIBHOI TEOPIi BITHOCHOCTI. 3ayBaKUMO TaKOK,
110, TOA1 AK 0e3JTid JaHUX Y HaBeIEeHIH BHIIE CXEMI € KiHIIEBOIO, OaraTo nepeibavyeHb
MOTEHIIIHHO HecKiHYeHHI. Te, II0 MU OTPUMYEMO B Pe3yJbTaTi PO3PaxyHKIB ¥y
TEOpeTUYHill (i3uIlli, He € IPOCTO CYKYIIHICTh UHcesI, a 0e3JIiu CIiBBiIHOIIyBAHUX
dyukmii. I 6e3iu 3HayeHb MuX QYHKIIH Ma€ 3a3BHYal MOTYKHICTh IIIOHAWMEHIIIE
MHOKHUHU HAaTyPaJIbHUX YHCEJL.

Y iboMy HEMA€ HIiYOTO MarigyHOTO0, a TAKOK HEMAE HisAKOI IHAYKIIiI. Xoua YrciIo
JTAaHUX, 1110 BBOJAATHCA B TEOPII0, 3BUYANHO, BCE XK JIEAKI 3 TIIIOTE3 € YHIBEPCATTbHIM.
BoHU MpUUMAOTHCA SIK Ti, [0 MAIOTh CHJIY JIJISI BCIX MOKJIMBUX 00'€KTIB IKOTO-HEDOY/ b
BU/Y, BCIX MOJIMBHUX B3HA4YeHb JIesIKOl “He3asieKHOi” 3MiHHOI Tomo. Ilg
YVHIBEPCAIbHICTh BBAXKAETHCA HACTLIBKUA caMO cO000 3pO3YMUIOI0, IO MU 3a3BHUYAMN
HEXTYEMO HAIIMCAaHHAM BiZIIIOBITHUX KBAHTOPIB Iepej, JaHUMU PiBHAHHAMH. Taka
3HeBara HeINpUIlyCTUMAa B akciomatnyHoMy ¢opMysoBaHHI. Hampukiiaa, kosm mu
3amrcyeMo B MOBHIN popmi 3akoH Papazies 115 eJIEKTPOMArHITHOIL IHAYKITIT, HaM CJTif
nepeayBaTU HOMY HAcCTYImHOIO ¢dpasoio: “B Oyap-fKiil TOYIl ITPOCTOPOBO-YACOBOTO
PI3HOMAHITTS, IJI1 KOKHOTO €JIEKTPOMATHITHOTO I0JIAA 1 KOKHOTO 3aps/IKEeHOTO Tuia
icHye cucTeMa BiTIKY Taka, Mo~ - U TYyT HOBUHHA CJIIyBaTH MepIla Tpiiika piBHIHB
Makcseruia.

[TocTraHoBKa 3aBAaHHA. PO3TJISHEMO eMITIpHYHY KOMIIOHEHTY (Pi3UUHOI Teopii,
IpeJicTaBeHHA 3arajbHo1 Gi3UYHOI Teopii Ta I Mozesl

Bukisiang  ocHOBHOro  Mmartepiasy gociaimkeHHs. [lomepenHs — OmiHKa
B32€EMO3AJIEIKHOCTI TeOPil 1 JaHUX Ma€ Ha yBa3i 3arepedeHHs TOUKH 30PY, 3TiTHO SIKOI
TeOpil € TIJIPKYU JI0JaBaHHAM HasBHUX JAaHUX 1 - HAUOUIbIIIE - cJIa0Ky eKCTPAIIOJISAIII0
3a Mexi octaHHiX. AkOu Teopii Oy HE YUM IHIIUM, SIK IJICYMOBYBAaHHAM JIaHUX,
BOHM HaBpsAJ Y IepeAdavaav JlaHi, He KaKy4YHd BKe IpO IependaveHHs
HECKIHUEHHOTI'0 YHcJa iX, 1 JaBajyd 0 3HaYHO MEHIIIe JaHUX, BIAMIHHUX 3a AKICTIO Bif
THUX, IKi BBOJSTHCA B TEOPIiI0, AK BiZIOYBAETHCA Y TOMY BUIIAJIKY, KOJI XapAKTEPUCTUKHU
TOJTiB OOUMCITIOIOTHCA IO 3apsAaax i ctpymax. Kpim toro, sik6u Teopis Oysa TiTbKH
“KOHIIEHTpaIi€0” TaHuX, BOHA He Morya 6 iM cymepeuutu. I mu Oysiu 6 He B 3M03i
3po3yMmiTu (MOSCHUTH) IIO-HEOYAb 3a JOMOMOTOI0 TeOopii, 00 JaHI He3aJIeKHO BiJT ixX
KUIBKOCTI € He IIOSCHEHHSM, a IIOCh TaKe, IO caMe IIJIATaE IIOSACHEHHIO.

daxTyasicTHYHUIN TOIJIAJT ITHOPYE He JIWIlle MPUPOJY TeOpid, ajie TakoXK IX
POJIb Y BUSIBJIEHH] TaHUX. Y (Pi3UIli 1 BeJTMUMHA 3a3BUYAN € BATOHYEHUM TEPMIHOM,
SIKUH He MOo3Ke OyTH HaBiTh cpOpMyIbOBAaHUH 11032 AKOI-HEOYIH TEOPIEIO.

BizpMemo, Hampuksiaz,, Tpek y OysipOaIkoBiii kamepi abo y ¢ororpadiuniit
eMysbcil. [Iya Toro mo6 iHTeprpeTyBaTH HOTO SIK CJIijI, 3aJIUIIEHUN YaCTUHKO, MU
MOBUHHI MPUIIYCTUTH: a) IO iCHyBajla Taka YacTUHKA; 0) IO I YacTUHKa Oysa
€JIEKTPUYHO 3apsPKEHOI0, sIK IIe 1 BUMAraeThCA 3TTHO HAIOI Teopii, I TOTo 100
YacTKa 3a/IUIINJIA CJIiJT; B) IO I YaCTHHKA MOKE B3aEMO/IATH 3 PEYOBUHOIO; T) IO
15 TIMMOTeTUYHA YACTHHKA 33/[0BOJIbHIE MPUHAUMHI 3aKOHY 30epekeHHs eHepril i
iMIysibCy - 00 TIJIBKU 1€ I03BOJIUTH HaM PO3IInGpyBaTHU JiesKi Tu(pu y BUMIpIOBAHUX
HAMU BeJIUYMHAX (JIOBXKUHU 1 TyCTHHY TpekiB). AkOu 1i TeopeMu 30epekeHHSA He
nepeadavanvcs, To 0ysi0 6 HEMOKJIMBO BUSABUTH HEUTPAIbHI YACTUHKH U OI[IHUTH
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3HaueHH:A ix mac. I[g rimoresa, mo3a CyMHIBOM, € TEOPETUYHOIO OCHOBOIO METOAY
“3HUKJIOI’ Macu. Byab-fika HEBIiZIIOBIAHICTh CIIOCTEPEKYBAaHHX TPEKIB TeopeMam
30epeKeHHs eHepril # IMIIyJbcy MOXXKHa OyJio O mpuImcaTh ab0 HeCIIPOMOXKHOCTI
caMux TeopeM 30eperkeHHs, a00 HaABHOCTI OAHiel ab0 MEKIIbKOX HEUTPATbHUX
YAaCTUHOK, Kl HeCcyThb 13 €000 YaCTMHY IIOYaTKOBOTO iMmysbcy. Pi3uku-
eKCIIEpUMEHTATOPU IIPUHAMMHI B I[bOMY IIYHKTI JOBIpsAOTh Teopii. BoHu
IIPUITYCKAIOTb, IO I TIOTEe3a CIIPABEIJINBA, 1 TAKUM YMHOM OTPHUMYIOTh MOKJIMBICTh
BIZIKPUTH P57 HEUTPATbHUX YACTUHOK.

Posb Teopiil B ekcriepuMeHTI He MEHIIT BaXKJINBA, HI’K POJIb eMITIPUYHUX TaHUX
B aKTUBYBaHHI Teopiil 1 mepeBipimi ix. Tak, acTpoHOMOBI mOTpiOHA ONTHKA, 1100
CIIPOEKTYBATH 1 HACTPOITH TEJIECKOITH; IOAIOHUM K€ YUHOM (i3UK, SIKUH BUBYAE
eJleMeHTapHI YaCTHHKH, IOTpeOdy€e Teopi, IO IOSACHIOWTh (QYHKI[IOHYBaHHS
JIETEKTOPIB, B MPOTHJIE}KHOMY BUIAJKy BiH MIir OW 3alHATUCA IMMiAPaXyHKOM OUTTS
CBOTO ceplisi; OyAb-AKUN YIeHUH, SKUH KOPUCTYEThCA TaJIbBAHOMETPOM ab0 HABITh
IIPOCTO IIKAJIOI0, JOBIps€ Teopil CBOro iHCTPyMeHTY. Byab-sika Teopis BIZHOCHO
eKCIIEPUMEHTATBHOI YCTAHOBKH a00 AKiN-HeOy b 3 ii KOMIIOHEHT MOKe OYyTH Ha3BaHA
IHCTPYMEHTAIbHOIO TEOPIEI0, TOI AK TEOPis, KA AKTUBYETHCS a00 BUITPOOOBYETHCS, €
cybcranTuBHa (substantive) Teopisi.

PedepeHTOM IHCTPYMEHTAJIbHOI TEOpil €, TAKUM YHUHOM, JIEIKUN apTedakT,
Hanpukiaay ¢ororpadiuHa eMysbcisi, a He MPUPOJHUHN 00'€KT Ha 3pa30K KOCMIUYHUX
npoMeHiB. CyOCTaHTUBHI Teopil He BIHOCATHCA Hi J]0 AKX KOHKPETHHUX apTe(daKTiB,
HaBITh fAKINO Ili TeOpii JOCTAaTHHO 3arayibHi ¥ OXOIUTIOITH JIesIKi acleKTH 6aratbox
iHCTpyMeHTiB. [IpoTe /esKki rpaHMYHO 3arayibHiI Teopil, HAIPUKIAJ, PeJIsITUBICTChKA
Teopis rpasiTailii i KBAaHTOBA MeXaHiKa, YaCTO BUKJIAJAI0ThCA 32 IOTIOMOTO0I0 IIOCUIaHb
Ha IHCTpYMEHTH i BUMIPIOBaHHA, TaKi, IK IMOKa3W TOAUHHUKIB 1 Judpakifisa dyepes
cucteMy IIiIvH. 1i mocriaHHA TOMUWIKOBI, OCKIJIBKY 3arajibHI TeOpil He MOB'A3YIOThH
cebe 31 creliaTbHOIO allapaTypoio. 30KpeMa, PeIATHBICTCHKI Teopii TOBOPATH HE PO
TOAUHHUK, a PO 4Yac. SIKOM BOHM TOPKaIvCA TOAWHHHKA, TO a) BOHU MicTHIH O
YaCTKOBI INPUIYIIEHHSA BIJHOCHO pPEeaJIbHOTO TOJAWMHHUKA IEBHOTO BUAY
(MaATHUKOBUX, AaTOMHUX, JIA3€PHUX TOIIO) i 6) He MOTPiOHI OysIu 6 HifAKI cremiaTbHi
Teopil TOAMHHUKA, MOXKHA OysI0 60 BHUKOPHCTOBYBAaTH PEJIATHUBICTCHKI Teopil 11
pPO3paxyHKy, CKaKIMO, ITePIOAUYHUX Hepefad IMITy/IbCy MasTHUKY, TEPTA SAK (PYHKIIII
IIIBUJIKOCTI Ta IHIIINX XapaKTEPUCTHUK OYyAb-AKUX MEXaHIYHUX TOAUHHUKIB. K O1 TO HE
OyJ10, TEOpis TOJUHHUKA € CYTO CIIeIiaJIbHUM JIOZaTKOM 3arajbHOl Teopil - 3BU4aiiHO1
MexaHiku. Te K came crHpaBe/JIMBe 1 jid ySIBHUX BUMIPIOBAJIBHUX YCTAHOBOK, IO
3yCTPIYalOThCsl B OIEpallioHATbHUX (POPMYJ/IIOBAHHIX KBAaHTOBUX Teopikd. Taki
iHCTpyMeHTH He MOXKHa Oysio 6 Hi BUHANTH, Hi onlepyBaTH 3 HUMH 11032 KBAHTOBOIO
MEXaHIKOIO Ta IHITUMU JJOAATKOBUMU TEOPISIMU.

Bzaemo3sanexHicTh Teopil I eKClIepUMEeHTY BIIKUAAE MOIINPEeHa [yMKa, 3TiTHO
3 sKoi0 (piduka (1 Hayka B3arasi) mojibHa A0 IUIOAY 3 TBEPAUM SIZIPOM, OTOYEHUM
HDKHUM M'skyiieM. flapo - me 6e3sid gaHuX, a M'AKYII - e Teopil, moOyaoBaHi
HaBKOJIO HUX. K [P0, TaK i M'IKYIII 3HAXO/IATHCS B ITPOIIEC HETIEPEPBHOTO 3POCTAaHHSA
(A71po y CBOEMY 3POCTaHHI BUIIEPEIIKAE M AKYIII), 1 AKIIO MEePIIe pocTe KyMYyJIATHBHO,
TO Teopil “BIIKYLIYIOTbCA KOKHUM HOBUM eKCIepHMeHTOM. 1[0 TOuKy 30py MOKHA
CIPOCTYBaTU [JBOSAKUM YHWHOM: 1 3a JIOIIOMOrOK KOHTPIPUKIAZIB, 1 MHIUIAXOM
JIOBEJIEHHSI TOTO, IO BOHA HE BI/IIOBiJIa€ peajlbHOMY MeToAy aociipkeHHs. 1o
CTOCYEThCSI KOHTPIIPUKJIA/IB, TO IOCUTD 3raJlaTH HACTYITHE: &) BXKe ITiCJIA TOTO, sIK OYJ10
OTOJIOIIEHO MPO HOPYIIeHHs 00'€HAHOTO 3aKOHY 30epekeHHs 3apsAy i MapHOCTI,
Oysa 37ificHeHa MOCTIIOBHICTh €KCIEPUMEHTIB, pe3yJIbTaTh AKUX KOJUBAJIUCA MiXK
aJIbTEPHATUBHUMU CBITYEHHSAMM 34 1 TPOTH I[HOTO 3aKOHY; 0) y (i3uIll TBEPOTO TijIa,
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Jie Ziy»Ke icToTHa 4yucToTa 3paska (60 HebaxkaHi IOMINIKY MOXYTh MO3HAYATUCA HA
HOro MaKpOBJIACTUBOCTAX), /MAy:KE€ YACTO CIIOCTEPIraeThcs HE3roAa MiK PIBHO
KOMIIETEHTHUMU eKcllepuMeHTaTopamu. /lani pi3uku TBEpIOro Tijia He MEHII TeKyYi,
HIXK /IaHI IHIITUX TaTy3€eH.

BigHOCHO MeTO0JIOTIYHOI HECIIPOMOXKHOCTI aHAJIOTIl 3 IJIOZOM JIOCHUTH Oy/ie
BIIMITUTH /ABa MyHKTH. llepmmuii mosjsArae B TOMY, IIO €KCIEPUMEHTATOPU MAaIOTh
CIIpaBy 3 peaJIbHUMH MaTepiajlaMu, sIKi piiIko OyBalOTh YHMCTHMH, i MaHIiIIyJIIOIOTh
HUMU Yy cepi aKTUBHOTO i 3a0py/THEHOTO OTOYEHHS, IO CKJIAZAEThCA 3 MOBITPA i
ZeSIKOT0 aCOPTUMEHTY MOJTiB. OCKIJIBKU TaKi yMOBU He 3aB3K/IU MOKHA KOHTPOJIIOBATH
ab0 HaBITh BCTAHOBUTH, €KCIIEPUMEHTATOPU OTPUMYIOTh Pi3HI Pe3yJIbTaTH 3a TUX K€
caMUX yMOB, 00 GaKTUIHO HEMOKJIIBO B TOUHOCTI BiITBOPUTH SAKY-HEOYAD ITI0O YMOBY.
Yce, mo Moxke 3pOOUTH €KCIEPUMEHTATOp, IOJIATAE B HACTYIHOMY: a) PETeJIbHO
yCyBaTH JpKepesia po30iKHOCTeN (HANpUKJIAZ, TOJIIIIUTHA i30JIAIi0), 6) TOYHIIIe
(ikcyBatn AificHI yMOBU €KCIIEDUMEHTY, B) KOPUTYBATH CBOI /Iii 3a JOITIOMOTOI0 TEOPIiH.
AJte HaBITh 1 B IbOMY BUNAJKY JaHi 000B'I3KOBO B YOMYCh PO3XOAUTUMYThCS; TOUHA
Y3TO/KEHICTh YaCTO O0EPTAEThCA BUMAJKOBUM 30irom. /lpyre muUTaHHS IIPO METO/T
TOPKA€EThCA BIHOIIEHHSA Teopil /10 eKcunepuMeHTy. Ewmmipuuna iHdopwmarrisa
M00OyBa€eThCSA SK Y CBITJII JeAKoi Teopii (xoua, MOMKJIMBO, BOHA 3HAXOAUTHCA B
3aYaTKOBOMY CTaHi), TaK i 3a IOITOMOTOK0 Pi3HUX iIHCTPYMEHTAJIbHUX TEOPiH.

[TizicymoBytouH, JaHi MOXKYTh OyTU TAKUMU 3K CyTIEPEWINBUMH, SIK 1 Teopii. Aje
IIPU JOCUTH THYYKOMY CIHIBBIHOINIEHHI JaHUX 1 Teopil, iX B3aeMoIepeBipIl HifAKi
CTIMKI MOMMWJIKU He HeMox@utuBi. IlocTiiiHa MOKJIUBICTH JABOCTOPOHHBOI KOPEKIIil
BJIACTHBA HAyIli, Hi’>K MeTo/ Ipob i MOMIJIOK, a00 KyMyJIATUBHE 3POCTaHH:A, abo K
TOTaJIbHA PEBOJIIONIIfA.

TakuM YMHOM, B3aEMOBIJTHOIIIEHHSM Mi»K TEOPI€IO 1 IAHUMH €:

- 0aHi MOXCYmMb CMUMYA108AMU CIMBOPEHHS. meoplil. 3a YMo8u, AKWO0 80HU
aHomanvHi (po3xo0samuvesa 3 AK0WCh meopieto) abo, 6ydyuu ompumati 3a 0onNoMo2o10
HAOIIHUX THCMPYMEHMANbHUX Mmeopiil, He YKAadarwmbvCsi 8 paMKUu HCOOHOI 3
ICHYIOUUX He3anexcHUX meopiil;

- daHi moxcymb axmuseysamu meopii. BBeAeHHS JaHUX B TEOPil0 MOXKe
CIPUATHA OTPUMAaHHIO CHeUIYHUX TOsICHEHD a00 Tepe/I0aueHb;

- daHl moxcymb nepesipamu meopii. fKI0 TeopeTUUHi nependaYeHHs
BCTYNAIOTh B IPOTUPIUYA 3 JAHUMH, TO TUM CAMHUM OI[IHIOETHCA ICTUHHICTH ITUX
nepeabavens. [Ipore mani cami mo cobi He BUPIMIYIOTH CrpaBu. /Il BUTOJIOIIEHHS
BUPOKY CJIi/] IOAATKOBO BHUCIyXaTU AYMKY U 1HIITUX TEOPili;

- meopia moxce cay2ysamu nNposioHUKoM Yy nowyxkax daHux. ITo-mepire,
nepenbavaroyd  HeBioMi Ie edekTH, MNo-Apyre, AOMOMAaralodu ITPOEKTYBATH
eKCIepUMEeHTATbHI YCTAHOBKY;

- sunaodkosi 0aHi dapemHi, a THoOl Moxcymsb 8sodumu 8 omaHy. fAxiio Koope
0o0r'pyHTOBaHI Teopii He 6epyTh yyacTi IpU OTPUMAaHHI JaHUX, TO Ha IIi /JaHl He MOKHA
MOKJIaZaTucsa. fIKI0 K BOHH He Y3TO/KYIOTbCS NPUHAUMHI 3 JIEIKUMU J00pe
MITBEP/I>KEHUMU TIilIOTE3aMH, TO II€ - PifKiCTh, sIKA MOKe OyTH MOSICHEHA SKOIO-
HeOy/Ib METOJIMYHOIO ITOMHUJIKOIO B IIPOEKTYBAaHHI eKCIIEPUMEHTY a00 3HATTI ITOKa3iB;

- Meopii He MAMb HIAKO20 CNOCMepexcysaHoz20 3micmy. Ko MmoTpibHO
BUBECTH JIEAYKTUBHO IIO/IAJIBIIy IIOTEHIINMHY iHopmario (mepenbadeHHs), TO
eMmmipuuHa iHgopMarlis (Hampukiaj, MOYaTKOBI TeMIlepatypu) Mae OyTH BBeieHA B
Teopito 330BHI. OTKe, a) Teopil He MOXKYTh OyTH BUBEZEHI 3 JaHUX i 0) ¢izuaHi Teopil
He MOXKyTb OyTH iHTEpIIPETOBaHI B eMIIIPUYHUX TepMiHaX (HAIIPUKJIaJa, B TEPMiHAX
BUMIPDIOBAaHHS JOBXKHHHU 1 dYacy), ajle B) BOHM IIOBHHHI IHTEepIpeTyBaTHUCA B
00'eKTUBHUX (QIBUYHUX TepMiHaX, TOOTO HUIAXOM IOCHJIAHHA Ha (PI3UUHI cucTeMH,
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BLJIBbHI Bij] ciocTepirayva.

3aragbpHa Teopia i Mogesab. MexaHika CyIUIBHUX CEPEIOBUIN € BKpau
3araJibHOIO TEOPI€I0, sIKA OMUCYE TijIa Beix BU/IIB. BOHA € HACTI/IBKY 3arajibHOIO, 1110 HE
MO2Ke OyTH 3aCTOCOBaHA Hi /10 OHIE] YaCTKOBOI IPOOJIEMHU, SIKIIO /10 Hel He 10/IaI0ThCA
CIeIiaIbHI IPUITYIIEHHS BITHOCHO PO3TJISAyBaHOI CUCTEMU. 3 IHIIIOTO OOKY, MeXaHiKa
MaTepiaJIbHOI TOUKHU CYTTEBO CIelliaJibHa Teopisl - HACTUIbKH CHeliaJibHa, 1[0 BOHA
37aTHA PO3B'sAI3yBaTH JIMIIEe HebaraTto mpobseM. A KJIacHMYHa TeOopis TapMOHIUYHOTO
ocHuJIATOpA - Ife OUIbIIE crelliabHa Teopis. BoHa € TeOpeTUYHOI MOJIeJUTIO Oy ib-
SIKOTO BLJIBHOTO BiOpaTopa. Tak camo 3arajibHa TEOPis KBAHTOBAHUX ITOJIIB € HACTLIIBKHU
3araJibHOIO, IO JIUIIIE 3 1i JIOTIOMOT0I0 He MOKHA PO3PaxXyBaTH »KOJHOTO ITOIIEPEUHOTO
mepepidy. 3 IHIIOI CTOPOHU, KBAaHTOBA €JIEKTPOAWHAMiKa € OUThI crenudivHoI0
teopicto. Ille Oinpllle creriaJibHOIO TEOpPi€lD, a caMe TEOPETHYHOI MOJIEJLTIO
IIPY>KHOTO Po3citoBaHHS (DOTOHIB Ha eJIEKTPOHAX, € Teopisa edekty KomnTona. B 060x
BHUITQJIKaX CIIeIliaJIbHa Teopis 1 YacTKOBA TEOPETHYHA MOJIEb CHUCTEMU BUXOMATH
[IUIAXOM JI0/IaBaHHS JIOTMIOMIXKHUX BTOPUHHUX IMPHUIIYIEHHh J0 3arajibHOI CXEMH,
HATIpUKJIAJl, IPUIMCYIOYN KOHKDETHI 3HAUeHHs TaMiJIbTOHIaHy a0o0 BBOJSIYH
PiBHAHHSA KOMIO3UIIi1 (3aKOHU KOMIIO3HUIIil peuyoBrH). CKa3aHe BUIIE ITi/ICYMOBYEThCS
TaK:

{Bazanvra meopis. CneyianvHi npunyuieHHs} |—€nel;ia/sza meopis.

Y HOBUX Tajry3sX Ha MEPIINUX IMopax JOCIIIKeHHS sIKi-HeOy[b 3araibHi CXeMU
(frameworks), sk mpaBWIO, BiICYTHI, Yy KpaloMy pa3i MalOTh TEOPETUYHY MOJEJb,
TOOTO CHelliaJIbHy TEOpPilo, IO OXOIUIIOE BY3bKi BHIH, a He IIUPOKHUU pifl (Pi3UUHUX
cucreM. | AKIIO XOUyTh MaTH CIpPABY i3 crnenu@iuHUM CTAaHOM peuel, HATPUKJIAJ, 3
piguHOI0O B TypOyJIeHTHOMY pyci abo 3 aTOMHUM SApOM, IO OomMOapayeThCs
MIPOTOHAMU, MOTPIOHO MOOYAYyBAaTH iX MOJI€JIb HE3aJIEKHO Bijf TOTO, YU € 3arajibHa
Teopist abo Hi, TOOTO JIeAKyY izleasizalfiro abo ecki3 peaybHOI pedi, AKUHU BiOUB Ou Ti
XapakTepHi pucu. I[HIIUMHU CcJI0BaMU, TEOpEeTHYHA MOJEIb CHUCTEMHU YKIIAIAE
cxeMaTH4YHe ysBJIeHHs (MOZIesb) peayibHOL a00 epenbavyBaHoi cucreMu. {10 Mozaenn
iHOZI Ha3UBaIOTh MOJeAbHUM 06'exkmom (Tabauiid 1).

Tabsuns 1
Cucrema MopgespHUMI 00'€KT TeopernuyHa MoJiesIb | 3araJibHA Teopisa
Micsaup Cdepuune TBepe Tino, sike | Teopisa Micsang Kitacuuna
00epTaEThCS HABKOJIO CBOEI MexaHika 1 Teopis
oci, HaBKoJIO (iKkcOBaHOI rpasirtanii
TOYKH TOIIIO
Micsune ITnockononsspuszoBaHa PiBHAHHSA MakcBesta | Knacuunuii
CBITJIO €JIEKTPOMAaTrHITHA XBUJIS JULsL BAKYYMY eJIEKTPOMarHeTUu3M
Kycoxk Besnaguuii aigiguy | CratuernyHa Mexadika | CraTtuctuuHa
CKJIa JIAHITIOT OYCHHOK BUIIAJKOBHUX JIAHIJIOTIB MexaHika
Kpucran I'patka mmoc enektpoHHa | Teopia Bioxa KBanToBa MexaHika
xmapa

PosryissHeMo nepruii npuksiaz. Koy B KIacHYHY MEXaHIKY i KJIACHYHY TEOPIt0
rpaBiTallil BBOAATHCSA CIIelliaIbHI MPUIMYIIEHH i [aHi BIJITHOCHO AKOTr0-HEOY b IIEBHOTO
TiJIa, OTPUMYIOTH CIIeIliaJIbHY TeOpito I[boro T1a. Tak, Mu Maemo Teopii Micsrs, Teopii
Mapca, Teopii Benepu Toro. HaliHmxunM piBHEM TBep/:KeHb IUX TEOPill € BUpa3u
U1 KoopauHat (chepuuHi reolneHTPUYHi), IO BiAHOCATHCA A0 maHoro Tinma. Lli
dyHKIIi1 € po3B'A3KOM PiBHAHD PyXy 1 Ipe/icTaBiieHi y BUrisazai paaiB @yp'e. s Toro
mo6 HabyTH YMCJIOBUX 3HAUEHb, Tpeba IpUNKCATH dYacy IIeBHE B3HAYeHHA i
IIPOCYMyBaTH  BiJNOBIAHUNA  pAA: MJICYMOBYBAaHHA 3BUYHO  3/iHCHIOETHCA
npubsn3Ho - OepyTh TUIBKM KiHIIEBe YHCJIO WIEHIB PO3KJIafaHHA. byab-aka
PO3OLKHICTD MK CIIEI[iaJIbHOIO TeOPI€I0 1 pe3yIbTaTaMU CIOCTePeKEHb MOXKe OyTU
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BifHeceHa abo /10 ITOMHJIOK CIIOCTEPEXKEHHS, 00 /10 AeAKUX iIHTPEIIEHTIB TEOPETUUHOI
Mojziesi. 3a3BHYal PO30IKHOCTI MPUIHCYIOThCS YIeHaM, IO HEXTYIOTb IIpU
po3kiazaHHi paay. Tak Oyno y BUOAgKy 3 BigoMuMu “rpaBiTalliiHUMU
HEBIIMOBIZTHOCTAMU (OBOJII IUBHE BXKMBAaHHS TEPMIiHIB!) B cyyacHiu Teopil Micsams,
BiIKpUTUMH B 1968 poiii. Bysio 6 6e31i1y3/10 HIyKaTu IPUUNHY IUX HEBIJIIOBIAHOCTEH,
HAIMPUKJIaJl, B edeKTax cIeliaJbHOl 1 3araJbHOI Teopil BIIHOCHOCTI. 3araJbHUM
TEOPETUYHUM CXeMaM JIOBIPAIOTh TUIBKH TOMY, IO, KOJIM IX JIOIIOBHIOKOTH
CIIEeIiaJTbLHUMU IIPUITYIIEeHHSIMU, BOHU PiJIKO IPU3BOAATH 0 MOAIOHUX PO30iKHOCTEH
3 ganuMu. [IpoTe B MpUHIMIII i MA03POI0 3HAXO/SATHCA BCl IHTPENIEHTH: 3arajibHA
TEOpis, CIeiaJbHI MPUITYIIIeHHs], MOJeJIbHUU 00'€KT, OOUYMCIeHHs 1 HaBiTh JaHi.
Tinpku MaTematnyHuil popmaizm, M0 JIEKUTh B OCHOBI Teopii BUIMI 3a MiZI03PH,
SIKIIO IOMY, 3BUYAMHO, HE BJIACTHUBI BHYTPIIIHI IPOTUPIYYS.

Hiski cienudiuHi 064urcieHHs i, 0T3Ke, HisIKi POTUPIYYs 3 JAHUMU He iCHYIOTh
0e3 [eAKOro MOJEJBHOTO 00'ekTa abo eckidy po3TiIsAyBaHOI (i3UUHOI CHUCTEMH.
MoodeavHuil 06'exm y O€IHAHHI 3 MHOKWHOIO TBEP/KEHDb PO 3aKOHU U iHIIUMU
mepeyMOBaMU JIa€ MeopemuyHy modeab peasibHOI pedi. O3HAYAIOUN peayibHy pid
yepes R, a ii Mozesnb yepe3 M, Mu MokeMo 3anucatu: M = R, To6To “M mnpencraBsie
R”. Bynp-ske Take IpeJCTAaBJIEHHS YACTKOBE: BOHO He OXOIUTIOE (i He IOBUHHO
OXOILTIOBAaTH) KOXKHY OKpeMy pucy o0'€KTa, IO HpeACTaBIse€Thcs. HaBmakwu, meski
pucu Mmozesi M MoXKyTh abCOIOTHO He BiAmoBizatu pedepeHTOBI R, TOOTO OyTH
3aiiBuMu. YacTkoBa IIpUpPO/ia BIZIMOBITHOCTI MOIEs 1 pedi Jo0pe iTI0CTPYETHCA ABOMA
npoctumu (i ay:ke OIAHUMH) MOJIEJIBHUMU O0'€KTaMHU: TOUKOBOIO MAacoOIO i YOPHUM
smukoM. ToukoBa Maca, a0 YaCTHHKA, - Ile He pid, a Mojiesib Tuta. BoHa Moske Oyt
moOy/I0BaHa K N-KPAaTHO BIIOPSKOBAaHUU MEPEJTiK 3 HACTYITHUMH YIEHAMHU: TOUKA Y
3BUYAHOMY IIPOCTOPi, Maca i mBHU/KIcTh (Yci iHIi 1 BJIACTUBOCTI € MOXITHUMU Bif
octaHHix). [IOHATTS 4YOPHOTrO SAIMMKA TaKOX MOXKe pO3IJIAZATHCA K Iapa:
CUCTEMA - OTOUEHHS, 1[I0 Ma€ TPU (PYHKIIII: BXiJI, TepeTBOPIOBAaY i BUXIJI,.

Y O6y/ib-sIKOMY 3 IIUX JIBOX BUIIAJKIB 6€3(OpPMHICTD i 6€3CTPYKTYPHICTh MO/IET,
Oy/Ib-TO TOYKOBA Maca ab0 YOPHUU AIIHK, 3aJI€KaTh Bi/l BJIACTUBOCTI HATYPAJIbHOI
crucreMu, 110 Mae (GopMy i CTPYKTypy, AKi abo HeBijomMi, ab0 HacCIIpaB/li He MalOTh
BIJIHOIIIEHHS 10 3a7]a4, 1[0 CTOSITh Mepe AOCTITHUKOM. TakuM YMHOM, BTPAYalOThCs
ab0 HaBMHCHO CTHUPAIOTHCA JeTasIi IIPeJiCTaBIeHOro 00'eKkTa. PO3TITHEMO yBasKHIIIIe
1[I0 YaCTUHHY BiZMIOBIIHICTh: Bi/IHOIIIEHHS MaTepiaJibHA TOYKA - TUIO:

ToukoBa maca Tiixo
[TososkeHHs TOYKHU Ob6Js1acTh MPOCTOPY
IIBUAKICTE TOUKH IToste mBUAKOCTEN
Maca Posmozin mac
Cuuta, 1110 JIi€ Ha TOYKOBY Macy Cuuta, 110 i€ Ha TLIO
YnapHa B3aeMois Cwtu Ipu 3iTKHEHHI
Posnonis estlekTpuyHUX 3apAAiB (cTpyMmiB) | XapaKTepUCTUKHU €JIEKTPOMArHiTHOTO IIOJIA
(E,B), (B,H)
TermyonpoBiAHiCTh Poznosis Temneparyp
HeBu3HaueHiCTh CUCTEMH I'yctrHa eHTpOITil TOIIO

Axmo 3amMicTh MOZIEJTi K TOYKOBOI Macu M B SIKOCTI KADTHHH PEaJIbHOTO Tija
POBIJIAZIAETHCA MOZEJb Y BUIJIAA] CYyIIUIBHOTO Tijia M', MU OTPUMY€EMO 1HIILY MOJEH
abo Tpe/iCTaBJIEHHS TOTO K caMoro o0'ekTa, TOOTO JeKy HMOro ajabTepHATUBHY
TEOPETUUHY MOJeb. byab-fka 3 Mojesedl y BUIAAL cymiabHOro tita M' (3
€JIEKTPOJIMHAMIYHUMHU 1 TEpMOJUHAMIYHUMU BJIACTUBOCTAMH ab0 06e3 HUX) Oarariie
3a mozienb M. Icuye pyHK1is BijoOpakeHHs niepesiky M B Oyab-akuii 3 nepeikis M/,
ajie He HaBIIAaKW. B3araii Kakyuyw, 3 JIBOX MOJIeJIbHUX 00'€kTiB, M 1 M', dizuuHOl
cucreMu R, M' € cxiagHimmMm, HiXK M, gKIO 1 TUIBKH SAKIIO € BiAIOBiZHE
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BimoOpakenus 3 M B M'. JIBi moaesi, M i M', naHOTO KOHKPETHOT0 00'€KTa R 0JHAaKOBO
CKJIAJTHI, SIKIITO 1 TIJIBKH SKIINO icHYy€ BiAmoBigHe Bimoopaxkenuss f 3 M B M'iobepHeHe

riomy. CkyiaiHiII Mozesti He 000B sI3KOBO € ICTHHHIII, Hi’K TPOCTIi, IPOTe MAIOTh JJIsI
I[HOTO OL/IbIIIE MOKJIIBOCTEMN.

Bynp-sikuii MOJIeJIbHUU O0'€KT He sABJIE COOOI0 BUKJIIOYHOI BJIACHOCTI ITi€l
Teopii. Hanpukiiazi, MoXKHA IPUIYCTUTH, [0 TOUKOBA Maca 3a/I0BOJIBHIE SKOMYCh
YUCIy PIBHAHb PyXy; TaKUM YHHOM, BOHA MOXKe OyTH 3arajibHOI0 JUIS pszja
TEOPETUYHUX MOoyiesiel. BiacHe kaxkyuu, Oy/1b-s1Ka I8 MO/IeJIb 00'€KTa B IEBHUX MeKaX
MOKke OyTH BIIMICAHA B MHOXXUHY aJbT€PHATUBHUX Teopid. OCKIIBKU MOJEIbHUU
00'€KT € TUTbKU IePETIKOM BJIACTUBOCTEM, 111 BJIACTUBOCTI MOXKYTh XapaKTepU3yBATUCS
1 B3a€EMHO CIIBBIITHOCHUTHCS OJWH 3 OJHHM HECKIHUYEeHHHM 4YHCJIOM CIIOCOO0iB,
CTBOPIOIOUH CKIJIBKU 3aBrOJIHO TEOPETUYHUX Mojesiel. HaBmaku, Oy/b-sika 3arajibHa
Teopiss Moxke OyTH MO€AHAHA 3 AJBPTEPHATUBHUMH MOJIEJIBHUMH O0'€KTaMHU, SKIIO
OCTaHHi IMOOy/TI0BaHi 3a JIOMIOMOTOI0 ITIOHATH, 10 3yCTPIYalOThCA B 3arasibHin cxeMmi. (Ile
yMOBa JAy’Ke Ba)KJIMBA, POTe PO Hel yacTo 3a0yBaloTh, KOJIM MOBA 3aXOAUTH IIPO
KBAHTOBY MeXxaHiKy. barato 3 KOHIleNITyaJIbHUX TPY/IHOIIIB ITi€l TeOpil 3a/I€3KUTh BiJI
yHepTUX cupob “mpuinenuTn’ 1M KJIACMYHI MOJIeJIbHI 00'€KTH, TaKi, K YaCTHHKA i
XBUJIA.)

[TonepenHi MipKyBaHHSA MarOTh BAKJIMBI METOOJIOTIYHI HaCiKu. Ileprrmia
HACJIJIOK: eMITIpUYHE CIIPOCTYBAaHHA Ifi€l TEOPETHMYHOI MOJIeji IIle He O3Hayae
CIIPOCTYBaHHS 3arajibHOI Teopii, 110 JIeKUTh B il OCHOBI, AKIO Taka €. [Ipukiang 1. ¥
JIeIKUX HETOYHOCTSX PeJISTUBICTCHKOI Teopil rpasitaritHoro mnoss CoHISA CITif
BBa)KaTU BUHHUM pinteHHs [IIBapuriibaa, 3acHoBaHe Ha Mojiesti COHISL SK TOYKOBO1
macu. [Ipukinan 2. HeBmaya BiMOBIIHUX TeOpid AAEPHUX CUJI HPU CIPoOI AaTH
3a7I0BLJIbHE TOSICHEHHS CTaOLIBHOCTI, CTPYKTYpH 1 IMEPETBOPEHbh AaTOMHOTO SJipa
30BCIM He CIIPOCTOBYE KBAHTOBOI MexaHiku. lle Mo»ke 3ajeaTH Bii KOHKPETHUX
MoJiesiel (ToOTO Bijf raMiIbTOHIAHIB), SIKI TIOKU-III0 HE PO3TJISATHCS.

Jpyruii MeTOZ0IOTIUHUY HACTI/IOK, IKUHM BUTIKA€ 3 PO3PI3HEHH: 3arajbHol
TEOpii, TEOPETUYHOI MOJIeJIi i MOJETBHOTO 00'€KTa, MOJIATAE B TOMY, IO 3arayibHi
Teopil, CcTpOro Kakyudw, HelepeBipHi. Hacmpapiai, BOHU He MOXyTh cami IO co0i
pO3B'sI3aTH SIKYy-HEOYAb YaCTKOBY mpoOJieMy i, BiANIOBiIHO, 3poOUTH AKi-HEOYAH
cnenudiuHi nepenbayeHHA. TiTbKU TeOpeTUYHA MOJIEIb MOXKE CYIepeuuTH JaHUM.
Hanmpukiian, 3araapHa MexaHiKa CyIIbHUX CEPEIOBUII HENEPEBipHA O€3 MOAaIbIITUX
crHerjiaJibHuX nepenbadenb. 3 iHIOTO OOKy, MexaHika MaTepiaJbHOI TOYKH - AyXKe
creriayibHa cyoTeopis (TeopeTHYHa MOJIEJTb) OCTAHHBOI - € TAKOIO, IO IIEPEBIPAETHCS.
(Bynyuu creriaibHOI0, BOHA HE MOKe IIOPOJUTH 3arajibHOl TeOopii, X04a JIesIKi aBTOpH
MiZIPYYHUKIB 1 HaMaraTbcs MoOyayBaTH Tijsia 3 Touok.) Kopotiie kaxkyuu, nepeBipHi
TUIBKM CHeIiayibHi Teopii (TeopeTwWyHi Moesi) 3aBASAKH TEBHUM MOJEIbHUM
00'€eKTaMm, 110 MICTATHCS B HUX.

BucnoBku. Ham cirig mam'sitaT, IO HisIKa Teopisi, IO NEPEBipSEThCA, He
mifIsirae MoBHiM nepesipii. [lo-mepie, ToMy, 110 HEMOKJIMBO IIEPEBIPUTH KOXKHE 3
HECKIHUEHHOTO YHCJIa TBepKeHb. [lo-Apyre, TOMy, IO HABITh TeOpeMa HU3HKOTO
PiBH#I, HAIPUKJIAJT PO3B'A30K PIBHAHHSA IOJIS, HEe MOXe OyTU IepeBipeHUl, 60 A
IIPOTO KOKHE 3HAUEHHS ‘HEe3aJIEXKHUX 3MIHHHX, cepell AKUX € 3MiHHI 00'€KTa, 1110
MIPE/ICTABJIAIOTD JJaHy CHUCTeMYy, TOBUHHO OyTu B3ATO /0 yBaru. Ilo-Tperte, ToMy 1110
Oynb-fika MHOXKMHA JAaHUX CyMicHA 3 HEOOMeKEeHMM YHCJIOM aJIbTEPHATHBHUX
dopmys Bucokoro piBHsA. HaBiTh 1151 MHOKMHA TBEP/IXKEHB ITPO 3aKOHU MOKe OyTU
oOI'pyHTOBaHA 3a JIOIOMOTOI0 JOCUTh pi3HUX akciom. Tak, Oyab-Aka MHOXKHHA
piBHAHb pyxy Moxke OyTH BuUBeZleHa 3 OyAb-IKOr0 4YHCJIa aJbTepHATUBHUX
sarpankiaHiB. [Io-geTBepTe, TOMY, 10 KO’KHA ILUTI/THA TEOPisl MA€ P/l TBEP/IKEHD, SKI
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3aHA/ATO JajieKl BiJl JIOCIIiAy, Taki, K (OpPMYJIM IIOJIOKEHHSA 1 MIBUAKOCTI PyXY
eJleKTpoHa B aromi. KiHelb-KiHIIEM Teopili MOKyTh OyTH MiATBepa»KeHi abo
CIIDOCTOBaHI YaCTKOBOIO IIEPEBIPKOIO, ajie He MOXYTh OyTu joBefeHi. HaBiTh
CIIPOCTYBAHHSI IX € CKJIQJHOIO (X0Ua 1 He HEMOKJIMBOIO) CITPABOIO 13-3a psA/Ly OLbIn ab0
MEHII HeBU3HAUEHUX KOMIIOHEHT.

1151 HeBU3HAYEHICTh Y BCTAHOBJIEHHI I[IHHOCTI (3HAUYEeHHS iCTHHHOCTI) HAYKOBUX
TEeOpill HAZINXAE AaHTUTEOPETHYHI yIIepeIKeHHs, sIKi 4acTO BHPaXKAIOThCs B CIIPoOax
OYKCTUTH TeOpil Bijl 1X TPAaHCEMITIDUUYHUX 1 HECIIOCTEPEKYBAHUX 1HTPEMIEHTIB. AJe
BU3HAUEHHS “HAYKOBOI TeOpil’ TOBOPUTH IIPO Te, 110 TaKa MporpaMa He:KUTTE3/[aTHA.
Bynp-sika HaykoBa Teopis € TIMOTEeTUKO-AeAYKTUBHOIO CHCTEMOIO, TOOTO CHCTEMOIO,
0 TPYHTYETHCS HA TiMoTe3ax abo TBEPAKEHHAX, K1 UIYTh Jajli CLIOCTePeKEHb, TOOTO
TOPKAaIOTbCA IJIoro kKiacy ¢akTiB, a He TUIbKA THX, fAKI HaM TPaIUIAETbCA
crocrepiratu. Kpim Toro, criocrepekyBaHicTh, a60, IIBU/IIIIE, BUMIPHICTD, 3aJIEXKUTH
Bijl Teopii. be3 Teopil Mu He oTpumanu 6 6araTbox HAMIIKABIMINX I TOUYHUX JAHUX.
[Iporpec HayKu IOJISITA€ HE Y BCe OUTHIITOMY BUKJIIOUEHHI HECIIOCTEPEIKYBAHUX, A B iX
IMPUMHOKEHHI 1  HaykoBoMy  3acrtocyBaHHI.  JlocTymHa  JOCIIJI>KEHHIO
HecCIIOCTeperKyBaHa TaK YU iHAKIIe ITOB'13aHa i3 CIIOCTEpPeKyBaHUMH epeKTaMH i Mae
MPUHAUMHI Taky K I[IHHICTb Y PO3KPUTTI 3HAUEHHS CTApUX 1 MPUIYIIEHHI HOBUX
HECIIOCTEPEKYBAaHUX, SK 1 3MiHHA, SKOK MOJKHA MAaHIIyJIIOBaTH Oe3mocepeaHiM
yrHOM. BoHa HabaraTo IiHHIIIIA, Hi’K CIIOCTEPEKYBaHi, He 00p00JIEH] 3a JOTIOMOT0I0
Teopii.

Ha 3akiHueHHs repepaxyeMo Mpo0JieMH, 3 IKUMU CTUKAEThCS Pi3UK-TEOPETHK.

1. € CyKyIHICTb JaHUX. 3HAUTU HOPMYJIH, 1[0 OXOIUTIOIOTH 1110 MHOKHUHY. MoKHa
BUIPHO BHWHAXOJUTU HECIIOCTEPEXKYBAaHI IOHATTH, OCKUIBKM BOHHU JIOCTYIIHI
TOCJTI/IKEHHIO.

2. € 6e31iu (hopMy.1, IO OXOILTIOIOTH JAaHi. 3'€THATH IX B TeOpit0. Pi3UK-TeOpeTHK
BUIBHUI BUCYBATH TillOTE3U, 0 JAJIEKO HAYTh, AKIIO BOHU B TOJIOBHOMY JIOITyCKAIOTh
3icTaBJIeHHS 3 EMIIIPUYHUMU JaHUMHU.

3. € CyKyIIHICTH cHelliaIbHUX Teopiil (TeopeTHUUHUX Mozesel). 3HalTU 3arajabHy
Teopiro. MOKHA BIIKMHYTHU JIEKUIbKa CIEiaIbHUX TiIToTe3 1 y3araJbHUTH 1HIIII.

4. JlaHa 3arajsibHa TeopifA. 3'€IHATH 11 i3 CHEMiaJIbHUMU IIPUIIYIIEHHAMHU, 100
OTPUMATH TEOPEeTHUYHY Mozeb. IIpu IboMy HEOOXiITHO BpPaxOBYBaTH peasbHi
po0JIeMH, 110 € B HASBHOCTI.

5. Jana TeopernuHa wmozenb. I[loTpiOHO oTpuMmaru 6e3siy mHepenbadveHb,
3IIICHIOIOUH 3B'I30K 3 PEAJIbHUMHU JJAHUMHU.

6. Pobuthcs psaj nepesibauens. [10TpiOHO MPOCITiZIKYBaTH IX BUKOHAHHS 1 3pO0UTH
BUCHOBOK IPO I[IHHICTH IIepeayMoB. fIKIIO 1ie HeoOXiITHO, MOKHA 3MIHUTHU OCTaHHI,
BIIKMHYBIIIN HEBU3HAYEHI JaHi.
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