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Abstract
Differences of experimental and theoretical approaches in physics which can lead to considerable
problems are considered. The translation of article from Russian into English is enclosed.

AxHoTaNUs

PaccmarpuBaroTcst pa3nuuus 3KCIEPUMEHTATBHBIX U TEOPETHIECKUX MTOAX0A0B B (PU3UKE, KOTOPHIE
MOTYT IPHBOJIUTH K 3HAYUTEIbHBIM TIpoOiemam. [IpuiioskeH mepeBoj cTaTbl ¢ PYCCKOTO sI3bIKa Ha
aHTIINHCKUHN.

IIpuHUUNBI PU3NKH

Axcuomamuueckas 0CHO8A Meopemu4ecKkoll
QusuKU... 00AHCHA ObIMb CB0OOOHO U30Opemena
A. Dtinwmetin

AOCONIOTHBI TYNUK COBPEMEHHOU meopemuueckoti (U3MKU, HUKAK, OJHAKO, HE
OTpakaeMblil Ha 4YHCIIE aKaJIeMHUKOB M HOOEIEBCKUX JlaypeaToB, 3aJaeTcsl MPHUBEACHHON BBIIIE
yCTaHOBOYHOM (pazoit A. DitHmTeliHa W3 ero jekumu «O MeToAe TEOpPEeTHUeCKOW (GHU3UKM»,
npountanHou B 1933 roxay [1].

W kax oHa coueraercss ¢ Te€M, UYTO cama MO cebe (U3MKa CUUTACTCS IKCHEPUMEHMATbHOU
HayKoOW, B KOTOPOH (PM3MK BCEro JIMIIb CTABUT T€ WJIU WUHbIE onvimbl U (PUKCUPYET MOJTydaemble
[TPUPOJIHBIE pe3ynbraThl, HUUEro He BbAyMbIBas oT ceds? IlombiTaeMcs paccMOTpETh 3TO Ha
KaKOM-HUOY/Ib KOHKPETHOM IPOCTOM IPUMEPE.

JKCNepUMEHTAIbHASA U TeopeTHYecKas pu3nka

UM Moxer cinyxuTh wuccinenoanue [amwies. V3mepsBIIero yCKOpeHHOE JBH)KEHUE,
BBI3bIBAEMOE 3€MHBIM TAroreHueM. ONTUMU3UPYs NPH 3TOM YCJIOBHUS S3KcliepuMeHTa. B uem
COCTOSIJIM €r0 MPAaKTUYECKUe 3aTPyIHEHU?

[Tonmy4yeHHble pe3ynbTaThl OOLIEM3BECTHBI: MepeMelIeHHe S B OrpaHHMYEHHOM JHara3oHe
0 <S§ < Sjax , OIpeaensieMOM TOUHOCTBIO U3MEPEHHsI YCKOPEHUS @, ABISETCS PABHOYCKOPEHHBIM
C HOCTOSIHHBIM YCKOPEHHMEM @ = CONSt, cocTaBnsiomuM a = 9,8 M/c?, BepakxaeMbiM (GopMyIaMu

S = - V = at, tne S — BenMuYMHA NPOWIEHHOTO MyTH, V — CKOpPOCTb IOBUWXKEHUA, t —

IIPOMEXYTOK BPEMEHHM. A 4YTO 3TO O3HAYaeT U KAKUE TPYJHOCTU BO3HUKAIOT HA NPAKTHKE? —
IIpexkne Bcero cioKHOCTb U3MEPEHHUS CAMOTO BpEMEHH ¢ .

OObIuHOE H3JI0KEHHE TaKOM BOMPOC Kak Obl HE 3amMeyaeT, OTpaHUYHMBAsCh HEOPEKHO
OpomeHHOW (pa3oii: TO HCTEUECHUU nepeol CeKYHObl JKCIepuMeHTa t; = 1c¢  BenuumHa
MIPOMJEHHOrO MyTH S; cocraBisieT S; = 4,9 M , a CKOPOCTh JIBMKEHHUS COOTBETCTBEHHO V; =
9,8M/c.

Ho Benp 11s n3mepeHus camoil 3Tol BeMuuHbl ¢ = 1 ¢ HEO0OXOAMMO MpeXkJIe BCEro, YToObI
ee abcontomuas nocpewHocms u3Mepenuss At He npesblmana Benuuuabl At < 0,1 ¢ uToOBI iU
TOM MOYHOCMb U3MepeHUs, OTpeeNisieMast €r0 OMHOCUMENbHOU nozpeunocmolo 8t, cocTaBuIa
6t < 10%, COOTBETCTBYS XOTs OBI 2pyOOMY N3MEPEHHIO.

Opnako, BO BpeMeHa camoro ['ammiies Takash TOYHOCTb M3MEpEHUs BpeMeHu t Obuia erne
IIPAKTUYECKU HENOCTHKMMA. [103TOMy OH MOT 10BOJILCTBOBATBHCS BCErO JIMIIb OTCYETOM YHCIIA



yIapoB CBOETO0 TyJbCa B ECTECTBEHHOM 1PeOnoNodceHuu, YTO UX Yacmoma COXpPaHAeTCS
MIOCTOSTHHOM, XOTSI €€ YMCIIOBOE 3HAUCHHE OBLIO €Ille B TOYHOCTH HeU38eCMHO.

Jlanee, KakoB IpU ATOM JHAMa30H JOMYCTUMbIX 3HAUEHUN H3MEPSIEMOro pacCTOSIHUS S?

Bo BTOpYy!IO npeanonaraeMyro CeKyHAy IBUKEHUS t, = 2 ¢ BEIUYMHA MPOMIEHHOr0 NyTH S,
cocraBmsier S, = 19,6 M mpu ckopoctu ABwxkeHus Vo, = 19,6 Mm/c, B Tperbio npu t; = 3¢
COOTBETCTBEHHO S3 =44,1M uV; = 29,4 M/c u nanee npu t, =4 c Tteneps yxe S, = 78,4 M
nV,=392wm/c.

OcTaHOBHUMCS MTOKA YTO Ha 3TOM YHCJIOBOM 3HAYEHHH BpEeMEHH t, = 4 ¢ U MOCMOTPUM, YTO Y
HAC MPU ITOM yXKe MOTYIUTCS.

OtmeruB kcrat, uto mpu t > 10c¢ wu Toi ke camoil TouHocTH m3mepenus 6t < 10%
abconoTHasi OrpelHOCTh At M3MepeHus: BpeMeHH t YK€ MOXKET ObITh CHHMKEHA 10 BEIMYMHBI
At < 1 ¢, uto Bo BpemeHa ["anniest yke MOKET CUUTATHCSI METPOJIOTUYECKHU BIIOJIHE TPUEMIIEMBIM.
Opnaxko, orcuera Bpemenu t > 10 ¢ emie Hy>KHO JOCTHYb.

[Toka >)xe MBI HMMeeM MpPOWJEHHBIN MyTh S, 3a Bpems t, =4c, paBuHblii S, =784mM
npu ckopoctd V, = 39,2 M/c. CooTBeTCTBYIONIEH YK€ HE 4eMy-HHOY/Ab, a cCaMOMy HACTOSIIEMY
ypaeany, coctapisonemy, mo bogopty, V = 35 mM/c. BriBopaunBaroemy ¢ KOpHEM JEpPEBbS U
CpBIBAIOLIEMY KpPBIIIM JTOMOB. A cTano OBbITh OKa3bIBAIOLIEMY CYIIECTBEHHOE MOPMONCEHUE
cBOOOIHO JIBMXKYIIEMYCS Tely, IPsIMO Hapyliasi Ipyu 3TOM IPEANoiaraeMoe yCIOBHE MOCTOSHCTBA
YCKOpeHUust a = const .

JlpyruMu cloBaMH, yXe uepe3 IMepBble YEThIpE CEKYHIbl CaMO M3MEpPEHHE CTaHOBUTCS
He8bINOIHUMbIM 0€3 TPEABAPUTEIBHOIO YCTPAHEHUsI BO3yXa, MPEMSATCTBYIOIIET0 PAaBHOMEPHOMY
YCKOPEHHI0 a = const, TNPUTOM HA YKa3aHHOM PACCTOSIHUM MPOWUJIEHHOro nytd S = 78,4 M .
Kotopoe Toxe cienyer olleHUTb, T.€. IPEICTaBUTh €r0 MPAKTUYECKH.

Kakum xe obpazom ['anmiiero yaanoch BCe-TaKM BBIIOJIHUTBH BbIIIEYKA3aHHbIE MU3MEPEHUS,

at?
YCTaHABJIMBAIOIINE 3aBUCUMOCTH a = const u S == V =at ? Benp uro it 3TOroO

HEo0x0uM0? — B CyIIHOCTH POCTOE YMEHBIIICHUE YCKOPEHHS @, CKa)KeM, Ha MOPSI0K BETHYUHBI.
Korna TpeOyemMbie n3MepeHus BIIOJIHE MOTYT M MOJYyYUThCS.

Ho neno-to B TOM, 4TO caMO 3TO YCKOPEHHE @ SIBIISCTCS NPUpOOHOU BETMYUHON, OTHIOb HE
MOTUMHSIIONIASACS JKEIaHUsIM dKCIepruMeHTaTtopa. I Bce ke OH CyMmMell KakuM-TO 00pa3oM 3TO
clenatb, W HaM IMPEICTOUT OICHUTh YPOBEHb ceHuanrbHocmuy lanunes Kak MPaKTUYeCKOTO
JKcTIepuMeHTaTopa. M Kak ke OH 3Toro cMor noouthcsa? — OH Ipexe BCero cooopasuil, 4To caMmo
YCKOPEHHME d  SBIAETCA 6eKmopom @, C BO3MOXKHOCTBIO €ro pa30OMeHHsi Ha COCTABISIOIIKE,
HanpuMep, JBe, 00pa3yIollue BEKTOPHYIO CyMMy d = d; + d, , IIPUTOM HEPABHOM BEIUYMHBI,
Hanpumep, |dq| > |d,| . IIpu >Tom GONBNIAS MO BEIMYMHE COCTABIAIOMAA |d;|, MOXKET OBITH
MOJHOCTBIO CKOMIIEHCHPOBAaHa, T.€. YCTpaHEHa MPOTHUBOIIOJIOXHO HAMPaBICHHBIM YCKOPEHHEM
—d,, oOpa3yeMbIM, HalpUMeEpP, HEMPOHUIIAEMON MaTepHAbHBIA cpemoi. JIIs 3TOro J0CTaTOYHO
YCTaHOBHTH Ha IIyTH JBH)KEHHS, OINPENEISIEMOTO0 BEKTOPOM @, MATEPHALHOE NPEMSATCTBUE,
PACIIONOXKEHHOE MO YIJIOM K BeKTOpy d, OxmskuM k 90° (I0J MambiM YoM & K IJIOCKOCTH
TOPU30HTA).

Cxema skxcniepumenTa ["anmies 6e3 cobmoaeHus ero macmtada nmokasana Ha Puc. 1 (B3sTO U3
WuTepHera).



Puc. 1. Onbit N'anunes. JIBuxkeHue mapuka no HaKJIOHHOM TJIOCKOCTH

B 3TOM I/I306pa)KeHI/II/I CO,Z[ep)KI/ITCH HEMAJIO JIMIIHETO, JIUIIb SaTPYI[HSIIOH_[eI‘O IIOHUMAHHUEC
paccyxnenuit camoro ['ammnes. M uro 3xech m3o0OpaxkeHo He Tak? — B oOmiemM-To moutu BCE.
[Tockonbky M3MepsieTcsl MPOUIEHHBINA MyTh S, TO BhICOTAa h 311eck BooOuIe He HyxHa. Tem Ooinee
W3JIMIIHSA enle He u3BecTHas [anumero macca m, BBeAeHHass Hbl0TOHOM yxke BrociaeacTBuu. Yero
aBTOp PHUCYHKA SIBHO HE TOHMMAaeT WM 3a0bi1. A cam ['amwield mpu 3TOM H3MEpPsUT YCKOPEHHOE
JBUKEHHE, HATIPABJIEHHOE BJIOJIb HAKJIOHHOM MOBEPXHOCTH IO/ YIJIIOM X B IJIOCKOCTU TOPU30HTA.

JInst onipeiesieH st BEJTMYMHBI BEKTOPA YCKOPEHHSI § B c60600nbiM (He c8513anHOM) TBUKEHUH
TeJa Mo/ ICUCTBUEM 3€MHOTO TATOTEeHUsI, npu a; = 0 J0CTaTO4YHO 3a7aBaTh Yrojd X U HU3MEPSITh
OJIHY TOJBKO COCTAaBJISIONICI0 YCKOPEHHS a, =0 Sin X , TMapalie]bHyl0 MaTepHalbHON

o a
IMOBEPXHOCTHU, C NOCICAYIOIIUM BBIYUCICHUCM HMCKOMOM BCJIMYUHBI g KakK ﬁ. BTOpaﬂ
L

coCTaBiAOUIas (aq; = COS X TIpUH OTOM IOJHOCTBK  YCTPaHSAETCS IMPOTHUBOJEHCTBUEM
MaTepUaIbHOW IOBEPXHOCTH, BBI3BIBAEMBIM €€ HENpOHMIIaeMOCcThio. CaMO K€ YCKOpPEHHOE
NBUKEHHE IPOUCXOAMT TENEpPh YXKE HE B HANpPaBICHUM H3MEPSAEMOr0 YCKOpeHus (, a B
HaIpPaBJIEHUU €0 COCTaBISIOLIEH d, = ( Sin X , peryJupyeMoil BEIUYMHBI IyTEM HW3MEHEHHUEM
yrna o . YTOo M MO3BOJMIIO YMEHBIIATh ATY U3MEPSAEMYIO BEIUUUHY J Sin X 10 TpeOyeMbIX MaJIbIX
3Ha4eHUH, 00eCIeUnBaIOIINX BBIIOJTHUMOCTb CAMUX U3MEPEHUH.

A yto emie Ha puc. 1 u300pakeHO M30BITOUYHO MIIM ke MpsMo HeBepHO? — Hammuue cuiibl
TpeHust F,, MOCTOSHHO M300paKaeMoOW Ha PUCYHKaX, pa3MellaeMbIX B yueOHukax u Mureprere.
Ee MCcXOIHBIH CMBICH 3aKIIOYAETCsl B JEMOHCTPALMM SIKOOBI MCKIIIOUUTENbHON mujamensnocmu
HaOIIOCHNH, HE YIMYCKAIOUIMX M3 BHUJY HM OJHOW naxe camoil wmenkou peranu. Ha nene xe
JEMOHCTPUPYIOIINN MPAKTUYECKH MOJIHOE HENOHMMaHuE CyTu Jena. Tak Kak, BO-TIIEpBBIX, CamMo

IIOHATHUEC CUIbl F, B JAaHHOM CJiy4yac F} KaK U Maccbl M ObLUIO TaKKe BBeAcHO HpIOTOHOM TOIBKO

p >
no3aHee U noromy ['anmuiero ObUIO elle MONPOCTYy HeussecmHo. A, BO-BTOPBIX, KaK ke MpU 3TOM

3a/1a€TCA WM [0 KaKol popmylie ewviuucasemcs cama 91a cuina Tpenus F,? O6 9ToM cocTaBuTeNu
PUCYHKOB Jaxxe BooOlle He 3aaymbiBatoTcsa. EcTe nam ans Hee kakas-To ¢opmyna? — Her, 310
MOYeMy-TO HE yKaszaHo. B oOumem Buie Ha 3TO MOKHO OTBETUTH TaK: Cuiia TpeHus Fi,
MPOTIOPIMOHANIbHA TTomanu AS KacaHHs Tena ¢ HaKIOHHOW MOBEPXHOCTHIO, T.€. F, = kAS, tne
KO3 (UIIMEHT TPONOPIIMOHATBLHOCTH K Ompesensercs skcnepumeHmanvHo no (opmyne k =
g sinx - g
T
n3MepsiemMasi BeMunHa. T.e. 1o y)Ke HalldeHHOMy 3HaUYE€HUI0 YCKOPEHHS { , KOTopyro caMm [ anmuneit
€I11e TOJIBKO Nblmancs ONpereanThb.

rae g — WCKOMas BenuuuHa yckopenus npu Frp, —» 0, AS -0 , a g; — peanbHo

A 4TO 03HauaeT ucnosib3oBaHue ["anuiaeeM OBUKYIIETOCS Tejla UMEHHO B ¢opMe IIapuka, a
He, CKa)keM, IIOoCcKoi TuiactuHbl? OHa Belb BIOJHE Moriyia Obl emie OoJiee 3aMeNyIsTh BEIUYHHY
YCKOpEeHUs § Sin &« , peryiupys ee A0 J000ro xenaemMoro 3HaueHus. Ho kak ke Torna HaXOAHUTh
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camMo 3To 3HaueHue (, ecnu kodhdunueHT k g0 ompexneneHus § 3apaHee HeuszBecTeH? Bot
notoMy-to ["anumneil ¥ Ucrosib30Ball UMEHHO IIAPUK, C LIENBI0 MOJyUYEHHUs IUIONIaId TOBEPXHOCTU
kacanus AS — 0, Tem campiM ycTpamss BuusHue F, > 0 — TOH camoi, KOTOPYIO yHOPHO
MPOJOIKAIOT U300pakaTh Ha PUCYHKAX, COBEPIICHHO HE OTPaXKaIOUINX CYTH Jena.

Bor uTo o3Hawaer Ha npaxkmuke 3Ta SAKOOBl JEMOHCTpalUs TakoW YTOHUYEHHOM
Ha0J101aTebHOCTH.

HcnpaBnennbiii puc.l, MakCUMaibHO TNPUOMKEHHBIH K CYTH HccienoBanuii [ammmes c

yJaJIeHUEM 2JIEMEHTOB, 3aTyMaHUBAIOILUX TIOHUMAaHUE BMECTO €T0 MIPOSICHEHM s, IIOKAa3aH Ha puc. 2.
N

." \a

Puc. 2. I/ICHpaBHeHHHﬁ pI/ICI C YAQJICHUCM €TO0 HCBCPHBIX HUJIN HM30BITOYHBIX 2JIEMEHTOB.

Wrak, Ha npakTuke (uU3MKa OKa3blBaeTCsl HE MPOCTO HKCHEpUMEHTaIbHOH (110 ["anunero) win
TeopeTudeckor (mo DHHINTENHY), a 3KCHEepUMEHTalbHO-TeopeTnueckoi. To ecTh conepikarieit
OJTHOBPEMEHHO 00a 3TH MOJIX0Aa. DKCHEPUMEHTAIBHBI MOIXO0/ XapaKTePH3yeTCsl pe3yIbTaTaMu
M3MEPEHUH, a TEOPETUIECKHUIA — CXEMOU CaMOTo U3MEPEHHS C HCIOIB30BAHUEM MaTeMaTHUECKUX, B
JAHHOM CJIy4ae — T'€OMETPUYECKUX WM TPUTOHOMETPUYECKHX cooOpaxkeHuil. O0a 3TH moaxona
peanbHO APYT Ipyra NpOBEPSIOT U JIOTOJIHSIOT.

H300perenne Teopun

B paccmoTpeHHOM HaMu npuUMepe MOKa3aHO KaK COYETAeTCsl HIKCIEPUMEHTAIbHOE U3MEPEHUE
C TEOPEeTUYECKUM PpACCMOTpPEHHEM, OOECMeUHBAIONINM IMOJIyYeHHE TPSIMO HE JOCTUTAeMbBIX
pe3yIbTaTOB.

[Tockonbky cam OWHINTEMH yTBEp:KJIaj, YTO «HACTOSIEE TBOPUECKOE HAYaAJIO MPUCYIIE
MMEHHO MaTeMaTHKe», TO U H300peTeHrne TEOPUH MOXHO HAUMHATH UMEHHO C Hee.

PaccmoTpum comoctaBieHre pa3MepoB Kakux-IuOo BenwdwH. Hampumep, Tpex oTpe3KoB
a,b ¥ ¢ COOTHOIIIEHUE BEIIMYMH KOTOPHIX TPeOyeTCs YCTAaHOBHUTH. J[JI1 3TOrO MOXKHO ITOOYEPETHO
CPaBHHTb MEXKIy COOOW OTpe3kn @ W b, 3areM a U C W HAKOHENl b W C , BBIOJIHUB TaKUM
oOpazoM Tpu cpaBHeHHUA. M momyduTh pe3ynabTar, KaKol W3 COTMOCTABIISIEMBIX OTPE3KOB OOJIBIIE,
MEHbIIIe I paBeH apyromy. Ilycts, Hanpumep, a > b ,a >c¢ ub > c umu xe b < c¢. Eciu nipu
3TOM OKaXKeTcs, 9T0 a@ > b W b > ¢ , TO TpeThe IKCIEPUMEHTAITLHOE COIMOCTABICHHE — A U C
OKa3bIBACTCS YK€ M3MUITHUM. [I0CKOIBKY ero pe3yiabTar OMpeaenseTcs yKe MPOCTO JIOTHYECKU:
ecnu  a>b wu B cBowo ouepenb b >c , To CJIEJJOBATEJIbBHO a > ¢ . Yro mo3Bosser
YMEHBIIUTH YU CIIO IKCIIEPUMEHTAIBHBIX COMOCTaBICHUH.

Tak BO3HHUKAET YK€ HE DKCIIEPUMEHTAIbHOE, a JIOTUYECKOE COMOCTABIECHUE, TO €CTh Meopusl.
JInst Tpex BEJNMYMH 3KOHOMHS B OJHO 3KCIEPUMEHTAIBHOE COINOCTABICHUE BBIMVISIAUT HE OYEHb
BakHOU. OHAKO €CJIM 3TO YUCJIO YBEIMYUTH cKaxeM 110 10, To Tora cornocraBpieHue o NpuHIHITY
KAl C KKIBIM JaeT: IJId MEepPBOro dJEeMEHTa 9 COMOCTaBICHUM, ISl BTOPOro — 8 U T.1. A
MIPEATIOCIETHETO (IEBITOr0) — 0OHO. B UTore obiiee uncio conocTaBieHui moiaydaercs 1'273...9=



9!= 362880. D10 oOueHb OONBLIOE YHCIO, OCOOEHHO €CIM K HEMY MNPEABSBISIOTCS TPYAHO
BBITIOJIHUMBIE TPEOOBAHUS 710 MOYHOCMIU, KaK HA TIPUMEPE U3MEPEHHS BPEMEHHU. A eciii ObI MOYKHO
ObUIO YCTAaHOBUTH, YTO ATH IKCHEPUMEHTAIbHBIE COMOCTABJICHUS OOpa3ylOT COOTHOIICHUS Qg >
a, > asz ... > a4, TO TOTJa 00IIee UX YUCIO OKAXKETCSI paBHBIM BCETO JECATH, IPUYEM TpeOOBaHUE
COIIOCTABJIEHUSI KAXJIOT0 C KaXXIbIM OKa)KETCs IOJHOCTHbIO BBINOJHUMBIM. Ho yxe He myrem
9KCIIEPUMEHTAJILHOTO COIOCTABJICHUS, a TEOPETUYECKHMM WM JIOTUYECKMM PACCYXKIECHUEM.
Hanpumep, a; > asz, a1 > ay,..., a4 > aq9 U T.1.

Martemaruka, KOHEYHO, 3aMeyaresibHasi HayKa, XOTS U B HEH BIIOJHE MOTYT OBITh U JIaXKe
JTABHO UMEIOTCS Cephe3HerIe HesicHoCcTH. Hanpumep, nmpobieMa upparmoHaIbHBIX YUCe [2] win
TaK Ha3blBaeMble anopuu 3eHoHa. CMBICT KOTOPBIX, €CIM OTOPOCUTH CIOBECHBIC YXHILPEHUS,
CBOJUTCA K CIEIYIOIIEMY: OTPE30K MOYKHO pa3[eluTh Ha OECKOHEYHOE YHCIO YacTel,
cneoosamenvHo, ABUKEHHE HEBO3MOXKHO. [Ipoctas normueckast ommOKa, MOCKOJIBKY JABM)KEHHE
HUKaK HE CBSI3aHO C KOHEUHOM MJIM OECKOHEYHOU JETMMOCThIO OTPE3Ka Ha 3aJJaHHOE YHCIIO YaCcTEH.
A 3HAUUT, HUKAKOE cledosamesbHO 3]1eCh HEBO3MOXKHO. OJHAKO, 3TO0 W [0 CHX MOp elle
npenogaroT B BY3ax B kauecTBe MPUMEPOB JIOTHYECKU HEPA3PEUIMMBIX POTUBOPEUU.

To >xe OTHOCHTCS K TOIBITKaM J0Ka3aTeNIbCTBA MATON akcHuoMbl EBKHIA, SBISIOUICHCS 1O
CYLIECTBY MPOCTBIM onpedeiieHuem TMapaUIeNbHOCTU: «IBE MPSMBIX HA TIOCKOCTH Ha3bIBAIOTCS
napajuieNbHBIMUA TOTJA U TOJBKO TOTJA, KOT/Ia Yroll & MEXAY HUMH PaBeH HYIIO ¢ OeCKOHeuHOuU
cmenenvio mounocmuy». B matematiueckom ob6o3nadenun = 0, (0). B ciioBecHOM BBIpaKEHUH —
«HOJIb IIeNIBIX U HOJIb B TIepuojie». beckoHeuHas necsaTuuHas IpoOb, BbIpaxkaeMasi OJHUMHU HYJISIMU.
Henonnmanue 5Toro mpuBeso K MOSBICHUIO JTaXke e Heeskaudogot reometpun JlobaueBckoro,
MIOJIHOCTBIO YCTPAHAEMOM MPOCTHIM UCIPABIECHUEM ONPEIEICHHUS.

DiHIITEH ITy00KO MPOAHAJIU3UPOBAJL...

YPOBGHB BOCXBAJICHUS YYCHBLIX B IIONBITKC COKPLITHA PCAJBHOIO IMOJOXCHUA ACT MOXKET
JOCTUraTh pa3MepPOB a0COIIOTHOTO CyMacCIIECTBUS:
— «OUHIITENH N1yO0KO IPpOaHAIU3UPOBAI IPUPOIY BPEMEHNY,

— «OUWHIITENH — BenuYaliuii TeHui BceX BpeMeH U HapooB». UM T.1., u T.IL.

Kyna yx no nero, Hanpumep, Xpucry... Puc.3.

)

~ * v
Puc. 3. Ooun waiiman ’, octanoBuBmuii 6osee yem Ha 100 net pazButue Gpusznku

EcrecTtBeHHO BO3HUKAET MPOCTOMl Bompoc: — Hy U KakoB pe3ysibTar TaKOro aHaJIM3a, €ClIu U
ceifyac emie NPUPOAY BPEMEHH npodoadcaem aHAIU3UpO8amy J1a He KTO-HUOyIb, a IIeNblid
«MHCTHTYT HccenoBaHui MPUPOs BpeMeHu»? [ 3 ]



WNnu ecnu naxe yepes 50 neT mocyie ero KOHYMHbI BO3MOXKEH, HAPUMEP, TAKOW Maccax:

“Pazbepem cnauana, ymo Ml NOHUMaeM NOO c106oM épems. dmo dce s3mo maxoe? Hennoxo
ObLI0 Obl Halmu nooxoosujee onpeoeieHue NoHAMus ‘‘epemsa’”. B moaxoeom crosape
Bebcmepa, nanpumep, “spems’” onpedensemcs kax “nepuod”, a cam ‘“‘nepuod”’ - kax
“epems’”. Oonako noav3zvl om maxozo onpedenerus mano. Ho u 6 onpedenenuu “epems — smo
Mo, Ymo MeHsemcs, Ko20a 6o0.bule Huye2o He uzmensemcs’ He Oonvute cmvicaa. Bvimb
Modcem, cedyem NPpu3Hams mom (Qakm, 4mo eépems — IMoO 00HO U3 HOHAMUI, KOMOpoe
onpeoenumsy He6O3MOMNCHO, U NPOCMO CKA3aMb, YMO MO HEYMoO U3BeCMHOe HAM: 3MO Mo,
umo omoensiem 08a NOC1e008aAMeNbHbIX COObIMUsL!
eno, oonaxo, ne 6 mom, umodwvl dams onpedenenue nousmus ‘‘epems’, a 8 Mom, KaKk e2o
usmepums . [4]

DTO JIU HE oyeHKa YPOBHS IpenonaracMon reanaibHoctu? Korma naxe caMo TMOHSATHE, YTO
3TO Takoe goobwe eme He ompeneiaeHo! W Takas oleHka naeTcss HE KeM-HUOyAb, a TOXe
HOOEJICBCKUM J1aypeaToMm 1o ¢usuke! Xopola ke «riryOnHa» SHHIITEHHOBCKOTO aHAIM3A. . .

Ecnu >xe roBopuTh mpsIMO, TO OH oOOpamjajiics C TOHATHEM BpPEMEHU KaK HepaJuBbIi
MSATUKJIACCHUK BOBOUYKa, MOATOHSIOMINNA PEMIEHUE TOJ] 33IaHHBIN OTBET ITyTEM MU3MEHEHUS MEPBOM
e, TOMaBIIeics eMy Ha TJla3a, YUCIOBOM BEIMYMHBI, B JAHHOM CIy4yae — BpeMEeHU. AOCOTIOTHO HE
3aIyMBIBasICh HaJ[ TEM, BO3MOKHO WJIM HEBO3MOXKHO 3TO (hu3uuecku, T.€. IO HEM3BECTHOMY JINYHO
emy onpeoenenuto epemeru [5].

C TOH TOJIBKO pa3HMIIEH, YTO OJHOMY CTaBsT 3a 3TO JIBOWKY, a JAPYIOMY CYHYJIH JaKe

*K
HobeneBky. Kak «moctpanaBuiemy npu [lepexomne» ). 3aro0 (U3UKU MOTYT Tenepb /10 MOCUHEHUs
M300peTaTh «MAIIMHY BPEMEHUY, 3TO UM paspeutarom — «'ocThsi u3 Oyaymiero» puc.4.

Puc.4. CanoBckuil cTaHeT 06bIKHOBEHHbIM U300peTaTeNeM 00bIKHO8EeHHOU MAILTUHBI BPEMEHHU.

W naxe cneunansHo npuaymainn «Komuccuio o 6opsde ¢ JDKeHAyKOi», OTCISKUBAIOILYIO
MaJeHIIMii HaMEK Ha BO3MOXKHOCTH KaKOW-THMOO KPUTHKU C IENbI0 ee HemomymieHus. Muaue
HEJB3s, TOCKOJIBKY MOKET PYXHYTh BHE3alHO BcE. M HEOXMIaHHO OKa3aThbCs, YTO HHUKAKOIO
wiaimaHna HeT U HUKOT1a He ObLIO.

OpHOBpeMEHHO MONpoOOBaiM BBIIBUHYTh M HOBOro ujona g 21 Bexka — Ilepenpmana
B3aMEH I0/IHAI0EBIIEro U oOBeTmaBmiero ujaoia seka 20-ro. Ho tor, moxosxe, nogodHo bepus He
orpaBnan aoBepus. XOTs aOCTpaKTHas MaTeMaThKa HaJekHee (QHU3UKH B IUIaHE BO3MOKHBIX
OIPOBEPKEHUM.

YpoBEeHb CAMOMHEHUSI YYEHBIX IPEKPACHO WILTIOCTpUpyeTcs Puc. 5.



Puc. 5. — Maremaruku sviuepanu Boiiny («A Beautiful Mind» by Ron Howard)

DTO, KOHEYHO, UyIllb cO0aubsl, KaK U MPEANOJIOKEHUE, YTO HACTOSIIUN yUYEHBIH MOXKET WIH
OTYACTHU JOJIKEH OBITh CyMaCHIC/IINM.

CyMmacmeqmuM MOXET OBITb TOJBKO JIMIIb M3J0KEHHE TOr0 WJIM HWHOTO BOIpOCa,
OTpaXkalolllee YPOBEHb €ro IOHUMAHWS WM HEMOHUMAaHUS YYeHbIM. XOTb Obl M CaMuM
OWHIITEHHOM.

R accoyuayusi N0 CO38y4uUr0.

**)

m.e. 3ad HeCyuecmeernHble 3dCilycU.
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Kaxk Bo3nukarot Hayunble 3a0ay:knenns (How scientific delusions appear)
Anekcanap Meanosuu Comcuxos (Alexander Ivanovich Somsikov)

Abstract
Differences of experimental and theoretical approaches in physics which can lead to considerable
problems are considered. The translation of article from Russian into English is enclosed.

AnHOTanus

PaccmarpuBaroTcst pa3inuus 3KCIEPUMEHTATBHBIX U TEOPETHIECKUX MOAX0A0B B (PU3UKE, KOTOPHIE
MOTYT IPHBOJIUTH K 3HAYUTEIbHBIM TIpobiemam. [IpuiioskeH mepeBoj CTaTbl ¢ PYCCKOTO sSI3bIKa Ha
AHTJIMHACKUH.

IpuHIUNBI PU3NKH

The axiomatic basis of theoretical
physics... must be freely invented.
A. Einstein

The absolute dead-end of modern theoretical physics, however not reflected in the number
of academicians and Nobel laureates, is defined by the above setting phrase of A. Einstein from his
lecture "On the Method of Theoretical Physics", read in 1933 [1].

The question is how it relates to the fact that Physics is considered to be an experimental
science, in which a physicist only carries out certain experiments and fixes the NATURAL results
obtained without making up anything of himself? Let us try to consider it on a specific simple.

Experimental and theoretical Physics

Let us consider Galileo's research as this specific example. In this research he measured
accelerated motion caused by the gravity of Earth, meanwhile optimizing the experimental
conditions. What were his practical difficulties?

The results are well known: Displacement S in a limited range 0 < S < Smax, defined by the
accuracy of the acceleration measurement a, is uniform with the constant acceleration a = const,
where a = 9.8 m/s?, expressed in terms of S = at® /2, V = at, where S is distance, V is speed of
motion, t is unit of time. What does it mean and what difficulties might it cause in practice? — First
of all, it is difficult to measure time (t).

The typical explanation does not apparently take such a question into account limiting itself
to a carelessly used phrase: after the first second of the experiment t1 = 1s, the distance S1 =4.9 m,
and speed of motion V1 = 9.8 m/s respectively.

But in order to measure this quantity t = 1 s, it is necessary, first of all, that its absolute
measurement error of At does not exceed At < 0.1 s so that the accuracy of the measurement
determined by its fractional error of &t is 8t < 10%, corresponding at least to a rough
measurement.

However, at the time of Galileo, such accuracy of time measurement t was still almost
unattainable. He could therefore settle for counting the number of beats of his heart rate in the
natural assumption that their frequency remained constant, although its numerical value was not yet
precisely known.

Furthermore, what is the permissible validity range of the measured distance S? In the
second estimated second of motion t2 = 2s, the distance of S2 is $2 = 19.6 m with the speed of
motion V2 = 19.6 m/s, in the third one at t3 = 3s respectively S3 = 44.1 m and V3 = 29.4 m/s and
further at t4 = 4s there is S4 = 78.4 m and V4 = 39.2 m/s.
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Let us focus for now on this numerical value of time t4 = 4s and see what we can already
get. Note by the way that at ¢ > 10 ¢ and the same measurement accuracy &t < 10% the absolute
error At of time measurement can already be reduced to At < 1 s, what in Galileo's time can already
be considered metrologically quite acceptable. However, the time reference t > 10 s has yet to be
achieved.

In the meantime, we have a distance S4 covered for the time t4 = 4 s, equal to S4 = 78.4 m
at the speed V4 = 39.2 m/s. Such a speed corresponds to the real hurricane, that is, according to
Beaufort, has V > 35 m/s. Such a hurricane can turn the trees upside down and tear down the roofs
of the houses. And now it is rendering a considerable deceleration of the free-moving body, directly
breaking the supposed condition of constancy of acceleration a = const.

In other words, after the first four seconds the measurement becomes impossible without

first eliminating the air that prevents the uniform acceleration a = const, moreover, at the specified
distance of S > 78.4 m, which should also be estimated, i.e. presented practically.
How, indeed, did Galilee manage to perform the above measurements, determining dependencies a
= const and S = at?/2, V = at? What is necessary for this? - Essentially, a simple decrement in
acceleration a, for example, by an order of magnitude. In this case, the required measurements are
likely to be achieved.

But the fact is that this acceleration a is a natural quantity, which does not obey the purposes
of the experimenter. Yet he somehow managed to do it, and we are to assess Galileo's level of
genius as a practical experimenter. How did he manage to succeed? - He firstly realized that the
acceleration a itself is a vector a with the possibility of dividing it into constituent parts, for
example, two ones, forming vector sum ~a = a”; + a,, moreover, with an unequal quantity, for
example, | a”1 | > | a”2 |. The larger component of | a”; | can be fully compensated, i.e. eliminated
by the opposite directed acceleration - a”;, formed, for example, by an impermeable material
medium. For this purpose, it is enough to set a material obstacle on the way of motion defined by
the vector “a, and this obstacle should be located at an angle to the vector ~a, close to 90" (at a small
angle o to the horizon plane).

The scheme of Galileo's experiment without maintaining its scale is shown in Figure 1 (from
the Internet).

- -
< INgCOs

Fig. 1. Galileo's experiment. The motion of the ball on an inclined plane.

This image contains a lot of unnecessary things that only make it difficult to understand
Galileo's own arguments. What is not shown correctly in this figure? - Basically, almost everything.
Since the distance covered is measured by S, the height of /4 is not required at all. Especially
unnecessary is the mass m, not yet known to Galileo, since it was introduced only by Newton later,
but the author of the figure clearly does not understand or has forgotten about it. And Galileo thus
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measured the accelerated motion directed along an inclined surface at an angle o in a horizontal
plane.

To determine the quantity of acceleration vector g in free (unbound) motion of the body
under the influence of the gravity of Earth, when a; = 0, it is enough to set the angle « and measure
only the acceleration component a, =g sin « , parallel to the material surface, and then calculate the
required quantity of g as ap/sin o«. The second component a; = g cos « thereby is completely
eliminated by the counteraction of the material surface caused by its impermeability. The
accelerated motion is no longer directed to the measured acceleration g but to its component
a; = g sin «, variable by changing the angle «. It allowed reducing this measured quantity g sin «
to the required small quantities, ensuring the feasibility of the measurements themselves.

What else is depicted in Fig. 1 excessively or directly incorrectly? The presence of friction
force Fgic, which is constantly depicted in pictures posted in textbooks and on the Internet.
Supposedly, its original meaning is to demonstrate how accurate observations are, as they do not
neglect even the smallest details. In fact, it demonstrates a nearly total lack of understanding. Since,
firstly, the very notion of force F, in our case Fic, as well as the mass m, was also introduced by
Newton later and therefore was simply unknown for Galileo. Secondly, how is this friction force
Fic calculated? The authors of figures do not even consider it. Is there any specific formula for it? -
No, for some reason it is not specified. In general it is possible to answer it in the following way:
friction force Fyic is proportional to the contact area AS of a body with an inclined surface, i.e. Fic
= kAS, where the coefficient of proportionality k is determined experimentally by the formula k =g
sin o« - g1/AS, where g is the sought quantity of acceleration at Fgic — 0, AS — 0 and g; is the
actually measured quantity, i.e. by the already found acceleration g, which Galileo had just tried to
determine.

Why does Galileo use a moving body with the shape of a ball instead of a flat plate, for
example? That would be better to reduce the acceleration quantity g sin o by varying it to any
desired value. However, how to find this quantity g, if the coefficient k cannot be defined before
definition of g? That is why Galileo used exactly the ball to get the contact surface area AS — 0,
thus eliminating the influence of Fyic — 0 - the very one that continues to be persistently depicted in
figures that do not reflect the subject matter at all.

That is what the demonstration of supposedly accurate observations means in practice.

The corrected fig. 1, close as much as possible to Galileo's research with the removal of

elements that obscure understanding instead of clarifying it, is shown in fig. 2.

Fig. 2. The corrected Fig. 1 with the removal of its incorrect or unnecessary elements.

So, in practice physics turns out to be not just experimental (according to Galileo) or
theoretical (according to Einstein), but experimental-theoretical science. That means it should
contain both approaches simultaneously. The experimental approach is characterized by the results
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of measurements, while the theoretical one is characterized by the scheme of the measurement
based on mathematical, and in our case geometric or trigonometric aspects. Both approaches
actually test and complement each other.

Invention of Theory

The example we had considered shows how experimental measurement is combined with
theoretical analysis, which provides obtaining directly impossible results.

Since Einstein argued that "the real creative initiative is inherent in mathematics", let us start
considering the invention of a theory with mathematics.

Let us consider comparison of the sizes of any quantities. For example, there are three
segments a, b and ¢, which ratio is to be defined. To achieve it, it is necessary to compare in turns
sections a and b, then a and ¢ and finally b and c, thus doing three comparisons to determine,
which of the compared segments is bigger, smaller or equal to another. Let us consider, for
example, a > b, a > cand b > c or b < c. If it turns out that a > b and b > c, then the third
experimental comparison - a and c is already unnecessary, since its result is already determined
logically: if a > b and in turn b > ¢, then it is CONSEQUENTLY a > c. It allows reducing the
number of experimental comparisons.

Here comes not an experimental but a logical comparison, i.e. a theory. Considering three
quantities, the reduction in one experimental comparison does not look very important. However, if
we increase this number to, for example, 10, then a comparison of each of the quantities between
one another provides: for the first element 9 comparisons, for the second - 8, etc. for the penultimate
(ninth) - one. As a result, the total number of comparisons is 1,2,3...9 = 91= 362880. This is a very
large number, especially if there are difficult accuracy requirements, as in the example of time
measurement. And if it could have been determined that these experimental comparisons form the
relations al > a2 > a3 ... > al0, then their total number would be equal to only ten, and the
requirement to compare each of these experimental comparisons would be completely feasible.
Instead of experimental comparison, it is theoretical or logical reasoning. For example, al > a3, al
>a4 ..., al > al0, etc.

Mathematics is certainly a fascinating science, although it may have very serious
uncertainties, even for a long time. For example, the problem of irrational numbers [2] or so-called
Zeno's paradoxes. The meaning of these paradoxes, aside from verbal tricks, is the following: the
segment can be divided into an infinite number of parts, consequently, the motion is impossible. It
is a simple logical error, because the motion is in no way related to the final or infinite separability
of a segment by a given number of parts. It means that no word "consequently™ is possible here.
However, this is still taught in universities as examples of logically unsolvable contradictions.

The same applies to attempts to prove Euclid's fifth postulate, which in fact simply defines
parallelism: "two straight lines on the plane are called parallel only when the angle o between them
is zero to the infinite extent of accuracy.” In the mathematical designation oc= 0.(0) . In verbal terms
"zero point, zero in period", infinite decimal fraction, expressed by only zeros. The
misunderstanding of it led to the development of even the whole non-Euclidean geometry of
Lobachevsky, completely eliminated by simply correcting the definition.

Einstein has deeply analysed...

The level of praise of scientists in an attempt to conceal the reality can grow to the total
madness:

- "Einstein has deeply analysed the nature of time."

- "Einstein is the greatest genius of all time." Et cetera, et cetera.
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Sure, beats Christ, for example... Fig. 3.

Fig. 3. One shaitan*) who stopped the development of physics for more than 100 years.

Obviously, a simple question is asked: - So what is the result of such an analysis, if even
now the nature of time continues to be analysed and not by anyone, but by the whole "The Institute
for Time Nature Explorations™? [ 3 ]

Or if, even 50 years after his death, such a passage is possible:

"Let us consider first what we mean by time. What is time? It would be nice if we could find a
good definition of time. Webster defines “a time” as “a period,” and the latter as “a time,” which
doesn’t seem to be very useful. Perhaps we should say: “Time is what happens when nothing else
happens.” Which also doesn’t get us very far. Maybe it is just as well if we face the fact that time is
one of the things we probably cannot define, and just say that it is what we already know it to be:
it is how long we wait!

What really matters anyway is not how we define time, but how we measure it." [4]

Is not it an assessment of the level of supposed genius? When even the very notion of what it is
- has not been even defined yet! Moreover, that is not an assessment given by anyone, but by a
Nobel laureate in physics! What a "depth" of Einstein's analysis...

Frankly speaking, he treated the notion of time as a careless 5"-grade student Vovochka, who
adjusted the solution to the given answer by changing the first numerical value, in this case - time.
He absolutely did not take it into consideration whether it is possible or impossible to do so
physically, i.e. by the unknown to him definition of time [5].

The only difference is that one gets a grade D for it, and the other is even given a Nobel Prize
as a "Perekop ship victim"**). On the other hand, physicists can now invent the "time machine" as
they are allowed to do so - "Guest from the future” Fig. 4.

Fig. 4. Sadovsky will become an ordinary inventor of an ordinary time machine.
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And even specially invented the "Commission on Pseudoscience,” which tracks the slightest
hint of any criticism to prevent it. You cannot do otherwise, because everything can suddenly fall
apart. And suddenly it could turn out that there is no shaitan and there never was.

At the same time, they tried to nominate a new idol for the 21st century, Perelman, to replace
the old and obsolete idol of the 20™ century. But the one, like Beria, seems to have failed to justify
the trust. Although abstract mathematics is more reliable than physics in terms of possible
contradictions.

The ego level of scientists is perfectly illustrated in Figure 5.

Fig. 5 Mathematicians won the war ("A Beautiful Mind" by Ron Howard).

That is nonsense, of course, as is the assumption that the real scientist may or even must be
crazy. The only thing that could be crazy is a statement of a matter that reflects the level of
understanding or misunderstanding of the scientist. Even if it was Einstein.

*) consonance association.
**) |.e. for insignificant services.
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