Boaodumxup Hyuep.

O msiiiHOCcTM B reometpii i Qisui.

I. O gBifiHocTH B reomerpil.

IloBATTa ABIfHOCTH € 3amo3udeHe 3 I'eoMeTpii, Ae 03BAYY6 BOHO
NPaBUIbLHEY 3BA3b TBePAMeHb, AKa YBUAATHOETLCS ¥ TiM, 10 Ha 0CHOBI
JeAKWX 3aMiH NOHATH MOMEA TBEpAKeHHS ABIiMKOBHM CIIO-
co6oM BaaiMHEHO miamopaakyBaru. /[IBiftmicrs Mome 6yTm
IBOSKa, 8 caMe — rYeoMeTpHUYHA 1 MmerpuuEa. Ilepma 3aiimMa-
6TbCS BiAHOMEHBAMH NOJOMEHb B NPOCTOpi, Apyra 3HOB Me-
TPHKOK B IPOCTOPI.

Jus nisHaEES nepmol ABIHOCTH BHCTAPYHTH BKA3aTH Ha npocrti
TBepIeHHA 3BUYANHOI r'eoMerpil mpocropy, ski B3aiMHO 3 ceGe BH-
X0JATh Yepe3 3aMiHy IOHATH:

Touka —» mIOLIA,
IO, —» TOYKa,
IIPOCTa" —+ - IIPOCTa.

Hanpnraan: /i ToYKM BH3EAYywTh ONHY IIPOCTy, 4 caMme ix
ayyry. Jpittge TBepaxennsa: [[Bi maomi BH3EAYYWOTH OJHY IIPOCTY,
a caMe Ix rpamy mepeciun.

MBI npocri, AKi NepexoaATh Jepes -ORHY TOYKY, JemaTh B Tift
caMift mowi, Jlgiftme TBepasenHs: IBi nmpocri, 1m0 JemxaTh B oxift
701§, MAOTh OJHY CHOIILHY TOYKY.

B tux cyzax nomaTTa mpocroi Maé 3HAVIHAA imBapisETa.

Jna BuscHenHs ABIftHOCTH B MeTPUYHIM NOHHMAHHI MOMYTh
CIHYMKHUTH TBepAseHHd cepuimoi TpuroHomerpii i mixmoimmi im
TBepAsenHsa rinepGoxiumoi reoMerpii. fAx Bimomo, — 3 Kompmoro
TBepskeHHA Nepmol MOMHA BHBECTH TBepIeHHS APYroi B ceft
cmoci6, o JificEy BapricThb JAyda KyJXi r 3acTya6MO YSIBHOL Bap-
TOCTI 47, 360 1f0 Ha ONHO BUXOANTH, KOJH IHOMIHA6MO 3BHYAHHI

. . a b e . . .
kyroBi ¢yHROil KBOTIB 72 rimepGoxigrnmir fyRINiAMA THX
KBOTIB.
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I rax: TBepasernHO AOCTaB cepHIHOI TPUTOHOMETPIi:
a b ¢ . b . ¢
COS— == COS — COS— + SN — StN— COS & (1)
r r r r r
BiAmoBinae B reoMerpil rinep6ouivrol mioii B3ip:
a b c b e
ch— = ¢h—¢ch— —sh—sh—cosa; (1a)
7 7 7 r r

B3ipleBH Ha NMOBEpIHI CepHIHOr0 TPHKYTHUKA

p=reFf+y—mn) @)
BiAuoBinae B rinepGodivTril FeoMeTpii B3ip Ha MOBEPEHIO TPUKYTHIKA :
b p=r*g—a—pf— j/).r _(2?})

YEnag 3aMiE TOHATH, SKYH Ty IPOMOHIYS mepexia 3 OXEOI
Ipynu B3opiB Zo Apyroi, € 0ch TakHIi:
r — g
a a b b c c
cos— —» ch—, cos— —> ch—, cos— —» ch
, r 7 7 r 7 7 3)
1. !
. a Y N .. b e .. C
8i— —» —ESH—, Sth— —> —18h—, sin— —» —ish—,
r r r r r r

HaBeseni Bumie npuMipy BKasyoTs, SIKy HAYKOBO-TEOPETHYHY
BapTicTh Mas 0cHOBa ABitHOcTH. BoHa mepexoBciM yapoinye
Tajysb HAYKM B ceil cmoci6, mo po3aimioe saral TBepiAxeHb Ha JBi
Bexrdki I'pymm, ‘co6i BiaiMmEo npoTHeTABieHi. JIyYHMKOM, 1IN0 moce-
pelENIUTh Mik o6oMa I'pDymaMK, 6 TiXNOPAXKYBAHHS HOHATH
HEeMOB B PoAi AKOTOCH CIOBHUKA TAK, INO0 3HAHHAIIOHATH 0JROI
[PyIH TOTATa6 34 COOOK MI3HAHHA APYroi, 0 CKLWIBKHA CTOATH 10
PosUOPANHMOCTH HOHATTA, AKi JANTLEA B3aIMHO NiATOPAAKOBYBATH,
ToMy ocHOBa ABiftHOCTH € XitfCHO IOMIYHMM CepeHHKOM, IO Bejxe
A0 066 JHAaHN A I¥MAEHS; MOKHA I OTsRe yBamaTw JbOTidYHO-
€KOHOMIYHON 0CHOBON.

‘XoceH 0CHOBH ABifHOCTU BRCTyIHas THM HalvAAHIlme,
9aM mupninit 6-o6car cyxis, mo Akmx Il crocyerbed. B HaBeaeHux
BHIE BUNGAKAX O0CHOBa ABIHHOocTH Oyia JYyIHUKOM Mi%k Cy-
daMu onimol i' To1l caMol AwcuunaiEM — Teomerpii. MHm-
TAHHS i BHCALZM HOBIiHIOL TeopeTHuHOI i3MKM BHKA3YyHOTb, 100 C-
HOBA ABINHOCTU JyYATH TaKoxk ABI pikmi AUCHUOIIEN, a caMe
¢pisuxky i reomerpin.
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Il. O pBifiHOCTH B reomertpii i Pisuuyi.

Ilpani T'epmana MiEKOBCBKOrO IIOKasaly HaM JOPOry, SKOK
MOMHA [epedTH 3 ob6gacTy (Pi3NKAJILHNUX ABHUI B 0GCAT T'e0-
MeTpil. A ceo AOpOro € YoOTHPOpPO3MipHA pimHOMAHIT
HicTb, yTBOpeHa 3 TPHUPO3MiIipPHOTO NPOCTOPY i OXEOPOS-
mipaoro wacy. Haromy mo cboro Kpoxy nana MiEHKOBCHROMY
eNl6KTpOonNUHAaMika Tix B pyci, 3 SKol onicia HOBCTaNa ¢IIe-
nianbHa Teopia peaaTuBHOCH A. AffEmTaitHa. OCTaHHS, CIH-
papunch H3 KJIASCHYHIN OCHOBI pelATHBHOCTHU i Ha mo-
CTYJNATI NOCTIAHOCTH CKOPOCTH C¢BiTaa, NMO3BOJHIA Bif-
TBOPHTH ,,CBiT“ Ha 4JOTHPOPO3MIpHIl piskHOMaHITHOCTH B €BKJiJo0-
Bi#t Merpuni, Ty mo pas nepmuit Bigkpuro ABiftHicTh Mim
¢pisMkadIbEHUMHE i TeoMeTpHYBUMM TeopeMaMy. Tak Bigkpura
IOBiftEicTH HalmIa 3roJoM NOIIKMPeEHA i MOrJyCneHHS, Koau AHH-
IITaHH PO3TATHYB NOCTYJAAT PiBHONPABHOCTH A OHOHCY 3a-
KOHIB UpHpoaH Ba Bcl yraany BinHeceHBd, AKi MOMYTh DJOBiABHO
nopymaTucsa BiqHOCHO cebe. A 3po6MB BiH Ie B CBOilt 3araab-
Hilt Teopil pedATHBHOCTN, AKa 6 PiBHOYAacHO Teopieo I'pa-
Biramii. CopaBa ABiiHOCTM Mim (i3MKAXABHHMU a Ieo-
MeTPHYHHKEMHU TeopeMaMU, 9Ka BHDUEYJIA B CHeliANbHIN Teopil
PeNSTHBHOCTH, BUCTYOWJIA B 3araJbEIll Teopii peAATHBHOCTH Iie
sprittme. Posymierbes, 10 He MOMHA Ty ysKUBAaTH Merpuku EBriifa;
Tpeba Oya0 BaKMEYTH eBKIINOBY reoMerpil, a 3acTymutH ii piMamis-
CBKOI0 TeoMeTpiel. B sarauapmili Teopii peaaTusHOCTH MaeMO CIO Be-
JMKy cuHTe3y r'eoMeTpil i isuKM, AKa NpeacTaBiIde Moxe HalGiip-
At KPOK Brepel Ha J0po3i A0 OAHORIABHOrO NisHAHHSA
npuUponH. A mpm Tilt cUPTesi NPHXOZMTH N0 3BAYIHEA B Lixift
TOBHI €XKOHOMIiYHUMI1 XapaxkTep OCHOBM JBiHOCTH.

A. EsHaigoBa reomeTtpia a CBIiT cnewiasbhol Teopii PEAATHBHOCTH.

TpuposmMipEUHUI IpoCTip 6 IpeAMeTOM €BKIiNOBOL I'eoMeT-
pii. Koxna Touka Takoro MpOCTOPY € Bee BUBHAYEHA TPOMA YHUCIAMH,

HA3MBAEMO COPIOHUMHM Ipoctopy. PisnMkalrHi ABUIE BiaGyBa-
OThesT B nmpocTopi i waci, ToMy mo omuey aroich moxii (moaii
TOYKOBOI) Tpe6Ga Bite TOTHPOX YHCEN, 3 caMe. TPOX CHIBPAAHUX
npocTopy i cmiBpaxEOL yacy. 3 Toi IPUIMEU TOBOPUMO, IO
3araJ BCAKOTO (i3NKaIbLHEOTO SBYIIA CTAEOBUTh YOTHPOPO3SMipHY
pikEoMamiTEicTh, AKy BasuaeMo ,cBiToMm“. CniBpsiaEi mpo-
cTopy 1 cuiBpajzHA 9acy TBOPATH pasoM ,cHiBpAXEHLI ¢BiTa“
15
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Konn xouemo mpormeraButd co6i nmpoctip i ¢BiT, 10 mOKa-
8y6Tbes K KOHeYHe 6 CTHCHYTH Gofall 0 JHY IpOCTIpHY cOiBpAXHY
ceita. Toxi cBiT Gyne cKIamaTHCS 3 JBOPOSMIPHOTO MPOCTOPY (ILIOLL)
i gacy, Tak 10 BiATBOpeHHS ioro Ha TPHPO3MIpHIM eBRJIiZOBIM [po-
cropi 6yne MosuuBe. B TakiM pasi MomeMo 3BHYaltHOMy IpocTip-
HOMY OpAMOKYTHOMY YKJIAMOBi BifHeCeRES (2,, Z;, T5) NPOTUCTARHUTH
$opMaTbHO TAaKHi caMuil yKAax, AKHU, IIOCTPOSHHI 3 ABOX CIHiB-
PSIAHUX IPOCTOPY (%, Z,) i CcIiBpARHOL gacy ¢, NpeaCTABAATHME HAIN
rpuposMipEMi ¢BiT (Pre. 1).

X,

——

MFOCTIP

(Pme, 1.)

Koaun B yxmani copagHUX cBiTa I0BeaeMo PiBHOGiIsEUMN ne
pepis mo wromi (#,, ,) B AKiMCh O3HAYeHIM BiacTymi, T. 3H. Aus
AKOTOCh O03HAYEHOTO uacy f, TOAi MOBejeHa ILIOIIA BiATBOPIE BC
npocTipai BinHomenHs B xBUai f. Kompauit Takuit mepepis piBHOGix-
Hutt' no maoul (z,, Z,) UOXA6 BiAHONMEHHS B IIPOCTOPi BCe B MHIIIX
gaci ¢; TBOpHTH BiE 36ip piBHOYACOBHX BifHOmERHL B NpocTopi. Tax
IJIOCKL TIepepisym B I'ycTo CTHUCHEHIM CAiNYBAHHIO 110 ¢06i, a60 HHAKMe
ILUIOLIy PiBHOGIKEY A0 IIOUN (2, %3), 10 IOPYMAasTbes 3TOBK J0-
narEoi ocH Jacy, MokeMo 00cepBYBaTH Ha 6KDaHi KOMIOr0 KiHe
maTorpady.

CroepinEa npmpoZxa TpuposMipHOr0 eBXKJAiZoBOro mpo-
cropy Mae CBift xapaxkTep B 03HaIeHHD Mipm. Horo ocmosom
¢ TeopeMa Iliraropa:

d* = 2 4 7, + 7, *
AKa B TakiM BHAi 03Hauae KBaLpaT BiXNaJdeHHSA TOIKH (2,, T, T,-
Bin mogarky yrumangy criBpaaEux. HafiBammiftma icroTHa npukMers
OpOT0 03HAYeHHS Mipm Toznarae y TOMy, 1IN0 BelHWYHHA Bijgcrymy d
He 3aJesMUTHh Big no6opy yraany cuispaaeunx. Koan e
GepeMo HOBUIbHO APYIHL NIPAMOKYTHHHI YRIAK CHiBPARHUX (2',, 25, 7',
TOXI
dt = 2 +2) o) = 22+ a0, 42} (s
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l'oBopuMO oTeke, 0 TMiTaropelickbka CyMa KBaApaTiB,
SAKYy MOMKEMO yBAXaTH XaDAKTEePDHCTHIHOW0, OCHOBHOK ¢op-
MOK® MEeTPHYHOTrO eBKIIZ0BOTO IPOCTOPY, 6 iHBapigETOM Cy-
OpOTH NepecyHeHb I CKpyUeHDb YJKIALY CHIBPILHHE.

IluTaEEA, YK UHOT'O poJa iHBApisIHTHE 03HaYeHHSA Mipu
icteye y TpupoaMipHiM cBiTi, AKHMI 10 NpaBAa Mome GyTH BiNB30-
poBaHHH Ha TPHpO3MIipHIM IpocTopi, OJHaK B AIMCHOCTH € Bif
HBOrO 30BCiM pimuut. Ak amansorin mo tTeopemu Hira-
ropa AJd TPHPO3MIPHOTO CBiTA 3 [OTAALY CleliAdbHOL Teopil pe-
JATUBHOCTH MaeMo KBaApaTeBY (opMy:

8t = &, 4+ a, — ¢212, (6)
e ¢ o3Hauae ckopicThb cBita. PopMa (6) € iEBapisETOM KOMIOL
TpaEcopManii Mixk JBOMa YKIaZaMU BifHeceHHH, AKi IOPYMIAlTHCA
3 oruAAy Ha cee piBHOMipHO i npocroximittmo. Tomy Bean-
YUHY S MOMeMO HAa3BaTH ,IPOCTOPO-IACOBHM BigcTrymowm“
cBiTOBOI TOYKHM (Z,, %, {) Bif mogaTky yraagy cuiBpagsux O.

[linmopsinkoBy9IN OTske KOMMiM Touni ¢BiTa O3HAYeHe, BIx
YyKIaNy CHiBpAAHWX HesaldexHe YUCJIO S, T. 3H. Il IPOCTOPO-9acoBHit
Bigeryn Bif movarky ywuany copsaaux O, po6uMo Te came, 10 3po-
6uB y TpHpo3MipHiM eBkainoBim mpocTopi Iliraropac, Oyaynum
CBOI0 TeopeMy. B ceit croci6 TBOpUMO B ¢BiTi MeTpUEKY He3alexkHy
Bif yKJaAy BigHeceHHS, a B Hill yI'PYHTOBY6MO I'eOMeTpil0 ABHII
npupoau. B TBopeHHD Nboi I'eoMeTpii HeMa HifKOI TOBLIBLEOCTH,
60 mopory no Hei moxasady CTpori Jocaigu ¢akTiB npupomu.

IIutoMa IpHEMeTa NBOTO HOBOTO YHATTA NPHPOAM CBIiTa
noJIAras B TiM, 110 HAM BBOAHUMO (isuky B 06lacTh Ieo-
MeTpil; THM caMMM IIPOMOIIYEMO JA0POry Mik o6oma AicHounaizaMmwu,
AKa Bede 3 I'eOMETPHMYHOr0 IIPOCTOPY B CBIiT SABHIL NPHPOIH
i maBnaku 3i ¢BiTa X0 NPOCTOPY; & BUPAKEHHAM ChOTO 6 ¢y O-
CTHTyisa:

z, — —cf?, abo: z, = +ict, ()

SKa IIepeTBOPIE OCHOBHY MeTpPHYHY dopMy cBiTa:
7 + 5 — cti?
Ha OCHOBHY MeTPHUYHY GOpPMYy TPUPO3MipHOTO eBKJIiZ0BOIO
IIpocTOpy :
2 + 25 +
Cy6erurynist (7) Ixyuurp o6eAr reomerpii 3 obearom ¢i-

suxu i maBmakw, Ilokasye BOHaA, [0 X0TAl dac { AK Taxui
¢ B icrori gysmft Ang 3MiHHMX INIPOCTOPY, OXHAK ysIABHA BeJlH-
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NNH3 ¢c¢i Mag Xapakrep cuipsgaHol mpocTOopy, MOAIGHO AK
z, iz,

Cy6ceruryitia (7) Bexe Ko B3aiMHOI BiamoBigmocTH
Ha TepeMiHY TeoMeTpHMUYHHX 1 (QisHKaJIbEX TeopeM
Ta NIPOTHCTABUTH ABiMHO NpocTOpOBH — CBiT. 3aBasAKu il
MOHS, OTPHMATH 3 YHCTO I'eOMETPHIHMX B3BA3KIB Qisukanbmi
i HaBOmakn KoAa QisHEaJbHEa NPABHIBHICTE MYCHTBH BigGMBa-
THCA B TakKiltzke reoMmerTpuurift. IcrmysaEEA ABIHHOCTH

a) Hernigosa naowa (z,, x,) ~— Z60POSMIPHUL c8iT (z,, t).

OrpaHYyeMOCh IOKH-IIO0 J0 TaKkAX (iBWKaTbEAX ABYMI, AKL
Bin6GyBaoThCA TiIBKY B 0 THiM BUMIpI, a IepeZoBCiM B OZHIill
npocriit. YeyBaeMo oTe Ine ONHY CHiBpANHY (%), Tak, L0 CBIT
3BOJMMO 10 IBOPO3MIpHOTO TBOPY (,, ¢) i Moskemo Horo BixBaopy-
BaTM Ha NJ0CKiM ykiadi BigEeceHHEA (7, 2,). PyEAaMen-
TaldbH2 MeTpHYHA PopMa nporo ceira Gyxe:

z; — ¢ N
sIKa gepes CyOCTHTYIo :
' T, =4+1dct 9)
tepexonuTh B: o
z + @, (10)

T. 3H. B (DyHAAMEHTAJIbHY MeTPHYHY QOPMYy eBKIiZ0BOI ILIOLIL
(#,, ¥,). Takum cnocobom Oyme MOMHA BHCJIOBIOBATH TBe€p-
AMEeHEAMH IJ0CKOI T'eoMeTpil — cyam o (isMKaIbHHUX ABHIIAX,
Axi BigOyBalTbess B ORHIM npocTil.

{. Tipocta — pisHOMIpHKHI DPOCTOAIHIKHKA pyX.
Esxainosy npocry B npsamoxyTHIM yriIaAi cHOIBPARHUX (T, Z,)
(puc. 2) BUpamyeMo piBHAHHAM :
X, @, =x, tga +b. 1)

. Crocywoun cyGerurynio
/ Xy = + tet
/ * A0 piBHAHES. IIpocTol, ZNicTaHEMO B MOBi
P X, $isurn:
%, =+ tctgatl + b. (12)
(Pac. 2. Hictanm Mu omke NiHIKEY PyHK-

i d9acy ¢, #AKa BHU3HAUYEe piBHO-
MipHEH# pyX, B ZaHiM- BUnanky Ha cnmiBpaamift X,. CniBuueEHNK
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npu ¢ mpeAcTaBise ckopicth pyxy v. Takum cmocoGoM RicTasMo
¢pisnxkadbHe 3HAYIiHEA I I€OMEeTDHYHOIO NMOHATTHA
KyTa, a paame Jas Ii0oro TPUIOHOMETPHMYHO! TAHI'CHTH, IIOMHO-
steHol yaBHONL opuammen. Orxe:

v=1clga
a6o: v (13)
e = 53

HigcraBuBmu 0CTaHHKL BapTicts A1a f{ge y Baopi (12), Toxi
InicTaEeMO IpocTy ABOPO3MIpHOIO CBiTA (7, ¥):

7, =+vi +b (12 a)

sika BU3HAYY6 piBHOMIDHHI pyX TOUKH OKHBIEHOI CKOPOCTH ¥
B ¢BiTi (%,,%), ze b o3Hauye BiAcTYm TOuUKM B waci ¢ = o Bix
novarky O ykiany BinmHecesHA. [loaBifiRuit 3HAK HNpH ¥ rOBOPHTSH,
10 pyX TOYKKM Moxxe BiaOyBarues abo B A0AaTHIM a6o y BigeMHIM
gHanpami ocu X,. SaXepsaBHIM OTKe IIOABIMHNI 3HAK IIpH CYOCTH-
Tymil: @, = + ¢ ¢ { 6avyuMo, LI0 Koxk Il eBKAIAOBIY 1pocTilt BignOBi-
IalTh y ¢isuni aBa piBEOMIPDHI pPyXH 3 OZHAKOBOK CKOPOCTE v,
ajle B IPOTMBHEMX HanpAMax Ha ocu X, ; IpH TiM MOXMeMO OTPaHH-
gyHTH Aa8 « igTepBasa: 0° < a <C 90° MonmyeTiM HATOMiCTH TaKOM
BiZeMHI BaprocTH nas @, Tonl AN [OBHOTO ONNCY BUCTADYUTH
Opatu .

2, =+ tcti 14)

3 TOro BUXOAWTH, IO KOMRIIA TpocTit BiAmoBinae TidMBKH
oneH piBHOMipHHMiZ1 pyx Ha ocH X,, a BciM OpocTuM 3 JOZAaT-
HYM HaKJOHeHHAM « BiANOBiAawTh PyxXu 3 AZOZATHHMHU CKOpO-
CTAMHM v B HaOpsMi fogaTHoI ocx X,.

3aBBamMO 1Bi IpocTi 3 HAKIOHEHHAMM @’ 1 @“, T0O Ea OCHOBI
(13) i (14) mpecTraBAsATH BOHHU AB3 piBHOMIpPEI npocrodimiitEi pyxm
3l ckopocraMu v’ i v*, a came:

v’ = ¢ ¢ iga’, v =1 ¢ itga”, (15)
3 JOTo Cainye:
v Y = {ga’ iga”. (16 a)
CropocTn pyxiB 6 mpomopuiftmi X0 KyTiB HaKNOHEHES.
2. CHpyT yhaapgy COpRAHMX — Tpanceopmauia AbopeHia.

BosMiM Temep mix yBary CKpyT YKIany CHOiBPSAHAX OKOJIO
#toro nouatry O. Haft ¢ 03Hagae KyT, 0 AKulf ckpyruiaacsa Bicp X
B JOJATHIM 3MHUCII.
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HicraemMo omke sgEami B3opm (puc. 3):
z, =2 cosa — 7, SiN q,

X X T, — 7, Sina 4+ T, €os a. (16)
xoE X Tomomin:
o X, z, = tct, T, =1tct,
Py v, T%,. X,20) i
v B8
00 % X, lang @ = o= 3
(Pme. 3.) v
ae 3 = o T8 BU3HAYIM
: - ' - 17
cot~,a=vm"—vl—j,sma_ VT = 17)
TO MigcraBuBmu I[i BUpasinEA B pisEaEHEA (16), nicraHemo:
o= =Ll oy = Un E il
V1 — g V1= g
afo:
x, — vi t — %%
z.¢ = lﬁ_, t = . 18
’ V1l — g V1—g (18)

T. 3H. TpaHcopManifiai Baopu Jroperma.

Crnimpapnyich Ha BHCHOBKAax IIONepefHLOr0 YCTYIy, Mi3EasMo
3apa3 SHAUiHHA OCTaHHIX TpaAcdopMmauiftHEmx BaopiB. BukpyueHa
0 KyT @ Big ocm X, — Bich X,’, mpeacraBasds B pi3sHKAaAbEOMY
3EaviHH piBEOMIpHHMI i mpocroadiHIiEUE pyX oOcepBaropa 3i Cko-
pocTio v; BiH HOTyé cBOI oGcepBallii B ykxani BigmecemHd (z,‘, ?).
TpaHcopmanifini B3opM NPOMOIMYITb Iepexin BiJg OAYMAHOro
JEKJI81y BigHeceHHS B CNOYHUHKY (2, ) 00 yKiamy, WO mMopy-
IMae€ThCA 3 PEIATHBHOD CKOPOCTIO 2.

SBepHYTH Ty Tpeba yBary lle Ha CIiayoui o6CTaBHHM :

1) Tparcpopmanitiri Bsopn (18) MawTh AitcHY BapricTh WA
YMOBO0, 1O :

<1, a60: v <e, a9

T. 3H. CKOpicTh ¢BiTIa ¢ 6 B cnemianbEi#t Teopil peaATnBHO-
CTH HeCKiHYeHO BeJMKOW CKOPOCTH; Bix Hei HeMae Oimbmol
CKOPOCTH.

2) Masa toyrn P ma ocu X, (pue. 3), AKy B pyxoMiM ykmasi
BM3HAYYE6 B XBHIi #' = o (%, = o) BizTuHOE O'P = z,' yM™o-
BJIeHOI MipH, 3aX0ZUTh pelAnis:
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= z -
x1‘=5§_a=$11/1“‘«32 (20)

llpaBaa, mWo #, Maé TAKY CaMy [OBrory, o 2,', OAHAK Ge-
pyuu piy 3i CTAaHOBMCBHKS CIIOYMHKOBOI'O YKIAAy B XBHII { = o
(#, = 0), Toai piBEaHHA (20) rOBOPUTH, IHO AOBrOTa Py XO0MOi
MipH CKOpOTHNIACA ¥ BiIHeCeHHH X0 CINOYHHKOBOI AOBrorm
y BizHOmeRHO 1:)1 — g*; 6 ne T. 3B. kKoETpakmnia Jleo-
peHIa.

3) Hua touku P Ha ocm X,’ (pue.3), B pyxoBiM ykuaazi sa-
3HaYy6 (IsUKaAPHO TOJMHAMK, YCTAHOBJIEHHH B I0YaTKYy YKJIagy

(z, = o0), saxkuitcb iETepBax 4Yacy ¢ — wMipeEm#{ Bix xBHIL
KoiEnexernnii o6ox ykrazxis. CoiBpsaaES gacy pyxoMOro yKJIaay €:
P Ez — 7 VI — 82

Zs 008 & 2, V1 8, @1

260 B MOBi ¢isuKH:
t=7TVy1l -8 (21 a)
A mpo iaTepBaanm fi #, MipeHi TOXMHEMKOM HACTABJIEHHM B II0-
YaTKy CMNOYUHKOBOTO YKIALY (z, == 0) € piBHiI, TOMYy 3akao-
9aeM0 3 B30py (21 a), 110 B HacAifoK BipHOMipHOro i mpocTroximift-
HOF0 pyXy yKJIaZy 31 CKOPOCTIO ¥, XiJ TOAUHHUKA ONi3HIOE6THCSA
B Takit Mipi, B AKI CKOPOYYIOThCSA MipH TOBIOTH.

3. Teopema A04aBAHHA ®YHKUIT TaHreHTIB — Teopema A0AABaHHA

CHOPOCTHIA.

BosmiM mix yBary Tpm NpAMOKYTHI yRIanM CHiBPAXHAX, BH-
KpydeHi BifHOCHO cefe OKOJO CHIJIBHOTO MOYATKYy O == O = (0*
(puc. 4). Teopema mogaBamas (PyEKIIl TaHT'€HTIB:

tge +~ tga'
tg (@ a’) =
9@+ &) =5 (22)
¥
N03BaJs1€ O0IUCHMTH  TaHI'eHTY RO X
. " A W
_ ) X .
EyTa mixoro c.lcpy'r-y GesIio N e
CepenHo 3 TAHIeHTIB KyTiB I10OJH- \ e Xy
' . N B -
HOKHKX CKpYTiB. SN\ 2
0050 X,
ITo Mucan Bsopy (13) MaeMoO:
(Pme. 4.)

___& 1_22_1 4 __=ﬁ
tga - ie’ tga e i¢’ tg(a+ a) ¢’ (23)
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Je 03HAYYOTH: v,, vy CKOPOCTH yKIaAiB (z,°, 1), (z,, 1) y BinEe-
CeHHD N0 YRIAAY (T,, ), & v,, CKOpicTb yRIauny (z,“, {”) y Bin-
HeCeHHIO 10 ykaaay (z,‘, £). 8 (22) i (23) nicraemo:

v v, + ¥y
2 T T o
Yy Vgy s (24)
L+
a 3 TOr0 JaJkime JiCcTasMo:
Do, = Yy — Yy
i 1 _ Y1 (242)
62

€ ne TeopeMa XOLABaHHS CKOpOCTell ClHeUisIbHOI
Teopil pesATHBEOCTH.

Koan migcraBuMo B (24) v, = ¢, OHIepXUMO Iy#e AUBHHI,
BHUCJAig, a came:

1,2:”—'”21 = o, (©5)

Vs
1 + :

Cett Bucnix picraam mu B momepelHiM yeryni 3 JALOPeHLOBON
TpaEchopManii, a caMe, IO MO AyMHi crenigasHo0l Teopii peadATHB-
HOCTH, HiAKA CKOpiCTH He MOKe MepEeBUCIIHTHU CKOPOCTU CBiTaa.

4. CinycoBa Teopema — eoeKT Jonnacpa.

3ayBakMO DpAMOKYTHI yiIaam cuispaarux (X, , X,)i (X, Xy)
3i cmizeEUM mowyarkoM O = O'; ocH Apyroro 3 BUX TBOPATH
3 BiCAMU Nepmoro yKIaRy KyT a.
IloBexiMm manpme 38 IOYATKY
yraagie O i B Tourax P, @, N
piBROBifnameni mpocti pisHo-
6ismi, HakmoEemi 0 X, mix
KyTOM y (pHC. 5).

3 tpukyTEUKA O P P’ Mas-
MO 3BS3b:

5 sin (y — a)
sty

b

a6o:

z _tgea
z,’ cosa (1 tgy)' (26»
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IlizcraBuBIIN :
v w
nicrasMo. ipu sacrocyBaEHK (14)1i (17) zApifiEe TBepAKeHHS PismKH :

- ; (28)
Vi—F

SKOTO SHAYIHHA 33HAJIByEMO.

IlpeacraBMo co6i sAxece mepiogm4ybe aABHiNe, Xall Ox e
0yB AKUice TAT UAB, TO o6cepBaTop B MoyaTky yraany O (z,, f)
3anpuMiTATh, 10 Heft caMuft craH Gyle 3HOB IIOBepTATH [0
yoausi sgxorock Bigeryny uacy. Ceft Bizeryn vacy I Gyae HaBo-
pOTOM IPOTAHES.

I'nmagay 3H0B B NOYATRy PYXOMOro yRIany (,‘, {‘) BH3HA9IUTH
MHMHR HaBOpOT AporamEda T".

lpaimiM, mo cxopicTh posxonxeHnHs GUII B Hepy-
xoMiM yraaxi € w, To TeoMeTpuyHMIt 0f6pa3 cBiToBOI JiHIii
HAaBOPOTHOr'0 CTAHY IIpefCTaBisAe Ipocra P P’ makioHeHa Wif Ky-
TOM y B0 ocu X', 4 BiaTHHOK O P Ha ocu X, 6 T'eOMeTpPUIHUM
o6pasoM HaBopory aporaEHs 7. Ila csiroBa Jimia mnepetnmae reo-
MerpuuHHMit o6paz c¢BiTOoBOoiI JdiHII raamavya pyxomoro
yeaany, orxe Bich X,‘, B Toani P‘. BigruEoxk O’ P’ =:a,’ 6 00pa-
30M HaBOpOTY nporadHs T, Axuif BH3HAUYyEe IIAKAY PYXOMOTO
JyRIany.

Cnupapunch Ha BiZHOmMeHH®O 4aciB pexdnii (28), maeMo:

Thf o

1 -2
I.o__». (282)
 yr—p
SaBBakMO JaJblle, IO MasMO A0 Aika 3 PUIAMH CBiTJa, TOAI:
w = ¢, (29)
a B TakiM pasi:
v
r_1-+
p=__°, (30)
Vi—F

mo noxas O0CHOBY Jlonmaepa 3 HOTIANy cHeniaapHOI Teopil
pelxsaTHBHOCTH. 3actynaouu Hapopotm 7' i 7" wacToTaMu IpOragHs
» i %', picrameMo:
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‘ 1 — 3}_
Y% . @31
v V 1 — g
Koan B rtiM piBHamHI 3aHen6aeMo 2-mft cremeHb npo6a 8, TOAL
IicTaHeMO:

4

v v
=12, (31a)

3HaHe BHpaiEHA Ha OCHOBY [{onmiepa 3 KAACHIEOI ONTHKH.

Kostna 3 piproGi*kHMX B piBEMX Bigctymax (pue. 5), noBene-
IeENX 710 OocH X, Hig KyTOM ¥, 6 FeOMeTPHIYHUM 06pasomM,
Ak Buwe Oyio 3ragame, ¢BiToBol xiHii SAROroch 03HAYEHOIO,
BCe HABEPTANYOI0 CTAHY PYXY; HA IPUMip MOKYTb BOHHM ySABIATH
reoMeTpu4Hi 00pasH cBiToBHX JiHilt Bcix xpe6TiB ¢mai. B rariM
BUNAAKY Ui PpiBHOGIkHI € reoMerpmymEmM 00pasoM TATy 10 co6i
HacTynawuux $uas. BinTuekn ma ocm X, :

OP = ON = PQ = =

JalTh. 'eOMeTpUYHUH 00pa3 HABOPOTY AporaHEd 7.

Ila rpomana piBHOBiANaNeENX PiBHOGIRENX BiNTHHAS HA OCH X
i mo mei pismOGimEMX BinTMEHEM Mik co6Gon piBEi, BeauMIuHEN
OR = z,, gari Tpe6a yBakaTH 3a T'eOMETPUYHI 06pasm ROBTOTH
¢nai 1, xoaum z, 6 reomerpuynuMM 06pasom HaBopoTy T.

Ceti cnoci6 posyMyBaRHA TIPUMiHEHHUU 10 PYXOMOT 0 (BHKpY-
YeHOr0) YKJIaldy Beae OO0 BHCHOBKY, 1o Ak O P’ = z,' npexcra-
BlIs6 TeOMEeTpUYHMH 06pa3 HaBOpPOTYy AporammAa 7', Tak Bif-
TuHOK O’ R’ = z,' 6 TeoMeTpuymuy o6pasoM ZoBroTu ¢pumi A’
Ias TIAfads B pyxoMiM ykaafgi. B Takim pasi:

g, = A, x,' = A" (32)

Koan sacrocyemo mo rpusytEnka O R R’ ciHycoBe TBEPHMKEHHS,
OTPUMAEMO:

T _cos(y —a)
z,' cos y ’
a6o:
:—‘, =cosa (1 + tgaityy). (33)
1

Koau mo ocramEnoro piBEHamHES BBexeMo Bsopu (17) i (27),
IicraHeMO TaKy (i3sMKAILHY 3BA3L:



235

12
&, (Ile :ﬁ=%). (34)
“ " YI-p
a0o0;
1 ¥
—l' == —-_.c—‘_*' (343)
VA Vi Ry T
IlppEABmYN 3HOB:
w == ¢,
IicTasMo :
L?"_ = _lfﬁ
i {1 _ 2 (35)
c

Sabexfyoun apyru#t i Bammit crememn apeda 8, micTaeMo
3HOB 3HAHWH B3ip KAACHYHOI ONITHKH :

ﬁ._-:.___l._=1+_3’h. (36)
v c
1 — =
c
8) Eeraigosudl npocrip (z,, ,, T,) — TPUPOSMIPHUL:

ceiT (x,, %5, i)

Bapra sBepHEyTM yBary mie Ha O#Hy 3Bs3b B I'eoMeTpii, sKa
Belle 70 ABMINA BiMKJIOHEHHSA CBITIAJHOTO JAyYa B HACIHIOK
PeaATHBHEOTO PYXy TaAAada.

IligmopsakyliMo B eBKIiZOBiM mpocropi (z,, %, %;) cHiBpAZn-
mHit X; — Bicb vacy { TpupoaMipHOro cBira (z,, %5, {), TOAOI
Ha OCHOBI cyOcTuTyuil (14) MasMo:

z, = 1¢t,

BigpomenHa mxomi (z,, ;) NpOCTOpPY NMepeHOCATHCA Oeamoce-
penHo Ha mromy (&,, ;) CBiTa, AKa INpeacraBide Iode (PisUKalb-
HUX gBUIL; maomi (®,, x,) i (23, ®,) 3a4ep:anTb C€BOKW POJIb SK
B mpocTopi (®,, ®;, ®;). 3 Orisly Ha BU3HAYeHHS OCH X, CyOCTUTY-
mieo (14), mMae 3 Toi DpUYMBM HAM eBKIiROBHUI mpocTip 6iry=mo-
BUH xapakrep.
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CrpyriM nampme ykuaan cuiBpanEux (z,, ®,, @) (pHC. 6.)
0 KyT « B N0OJATHIM HampsaMi okodo X, AK OCH CKPYTY; OTPHMAaeMo
YKI4&n cniBpagHUX
() o5, a3),
B AKIM:
Ly = . 37
A panpme noBeAiM B IO
(xy, x,) mpocty O P min Ky-
TOM y I0 ock X,; Mer il Ha
naowy (a,‘, ;') € mpocra
O‘ P’ (puc. 6.), HakJOHeHa
zo ocm X, mia KyroM 4.
(Pac. 6.) 3 pucyHKY 6. MasMO:
@y, = my clgy (38

X = x; sina = x, {90, (39)
3 9I0T0:
tgd = sina ctgy. (40)
Has ¢isukansHol imreprperamil modoxiM ax mepenme B (13):
v w
tga:R, gy = i’ (41)
ToAi 3 oryany Ha (17) micrameMo:
v iec
lgé = il
v eyl — 3 w
abo:
v
g6 =
e § = —.

c

B inTeprperanii ¢isuky ckpyT yRaany cmiBpAREUX (%, @5, o)
OK0JI0 X; fIK 0CH O KYT @ 03BA4a6 ITicyd (41) piBHEO Mip B il nocTy AN
pyx mromi (x,, ®;) B HanpsMi ocu X, 3 pelsSTHBHOID CKOPOCTIO ¥.
Ilpocra O P ¢ 3HOB reoMerpudaMM o06pa3oM cBiToBol JiEii mpo-
MiHHA cBiTda B gotarHIM Hamupsami ocn X,, a KyT il Hakido-
HeHHA y 10 ocd X, o3Hadae Nicaa (4l) cxopicte cvitaa w,
AKa B MOPOMAKHIM MpOCTOpi 6:

w = ¢. (43)
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Taka Gyne iaTepmperalis CBITIAHOro sABHMING TAS4AYa, 110
o6cepBye Iepebir aBHINAa B novaTky ykaany O y cBimi (x,, o, ?).

IIpuiimiM, 10 B XBHJal [OABH I[POMiHHA CBITIA IOYATOK PyXo-
Moro ykiraxy O° mOKpHBABCA 3 IIOYaTKOM HepyxoMoro yknany O.
I'iapad, w0 HaxoauThed B moYaTky O yKIaay pyxoMoro 3aoGcepBys
B CBiTi (@, @, {) HaupAM NMpOMIHHA CBiTIa AK MeT HOT0 CBiTOBOL
aigil Ba maomy («,% a;‘) B HanpaMi ocu dacy 7'; 6 Ile, AK 3HAEMO,
npocra O P‘; BOBa BH3HAYY6é HANPAM CBIiTISHOro mpo-
MiHHSg, ToMideHoro rafgadyeM pyxoMoro ykjgaay. Haopawm itoro
3aMHUKaE 3 HANPSIMOM NPOMIHHA HEepyXoMoro ykaaly, T.3H. oceo X,
KyT 0, SKHIf 03HAUYEMO K KYT a6eppanii. Koau y Baopi (42)
3acTocyemo pefisimin (43), micrameMmo A kyra aGeppanuii d:

v B

tgé = =
afo 3 oraany Ha (17):
sind. = 8, (44 a)
g =2
Jge: = o
IIponyckawouu §% AKk Ayxe Maauit Api6, micraeMmo:
tgo—=p =", (45)
B3ip Jo6pe 3HAHHN 3 KIACHIHOL ONTHKH.
B. HeeBkaigoBa reomerpia a cBit 3araabHoi Teopii
-PEAATHBHOCTH.
Bigesopysanna céiTa MmaTepiAIbHOL TONKU 8 CROYURKY 1A 06OPOTO8i
NOBEPLHE,

SayBaskMo CBiT MaTepisapHOI HepyxoMoi Touku i 06-
MeskiM Horo 3EOB 10 ZIBOX poO3MipiB; B TakiM pasi maeMo B HiM Z0
Jiza 3 OAHOPO3MIDHUMM SBHINAMH, OTHe 3 PaIigdIbHUM DPYXOM
B NIOJIM HiJlaHHSA MaTepisiapEOI Touku. J[Jd BH3HAUERHS MipH CHOTO
IBOpO3MipHOTO ¢BiTa He Gyze Bie MOMHA YHUTH MEeTPHUIHOI
ocHOBHOT popMu (8) eBKAinOBOI reoMerpil, AKOH TOCAYTY6THCS
ClIelisJbEA Teopid pelATUBEOCTH. AJjle 6 MOMINBE BilB30pyBaTH
TaKuit JBOpo3MipEUIl CBiT Ha KpUBilt ToOBepXHi B TpHpOaMipHIM
-©BEIiNOBIM Tpoctopi. Toai rosknoMy 3axoEOBE (isUKE MycHTH Bin-
IOBiJaTH TBepIMeHHA, sKe HAJEesKUTb A0 T'eoMeTpii TOI KpUBOI 1I10-
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BepxHi. ToMy HeoOXiZHMM wTOKa3yeThes, 3a3HAOMUTHCS 3 I'eoMe-
Tpielo Takol KpuBOI IOBepXHi, ILIOOM IOCAYryOUNCh SBiltHY-
BaHEAM AifiTH 00 QisMKaJIbHOI IPaBUILHOCTH.

B:e I'aBcc B cBoitt ,Teopii moBepxmi® (Flichentheorie)
ONIpallloBaB 30BCiM 3araJbHO FeoMeTpilo Ha HOBiNbHIR KpuBilt
noBepxHi. B ceft ¢noci6 monaB BiH 0CHOBy MeTPDHKH KPHUBUX
noBepXHHMN, AKoi BHCIOBOM € KBaJpaHTHA DPimMHUIKOBA
dopma:

ds® = gy, dai + 29y, do, doy, + 9y, dews; (46)
BOHA 3acTynae niraropeficbky reopemy eBrIizoBoi muoini. Keampar
eleMeRTy IyKa ds € pyHRUiew dx, i dr, a Tako# IpesCTaBIA6
MicueBy (yHKNil, O CKIILKM CNIBYMHHHKH ¢, s, Js 6 OYHK-
oiaMu @, 1 @,.

BospMiM gk mpumip 060poTOBY NoBepXEK (10 B JAJBINX
yerynax BHKopucTaeMo). Haft ¢ osHawae papgifsapmy cHiBpsainy,
aMipeHy npsaMoBo a0 oGopoToBoi ocm, z — cCHIBpAAHY B HaupaAMi
oGoporosoi ocH (Bich Z), a ¢ — KYT, sIKulf paxyeMo Bim dAKo-
roch 03HAYEHOTO 3€POBOTO IOJyAeEHHKA. Toxi B saralpmilt gopmi
piBHAHESA KPHBOT NONyAeBEHUKA BUIISAIAAE :

z = f(e), (47)
a KBajpaT Jyka (46) npufiMas sHaHUY BUJ:
df\?
ds® = |1 = do?® tdet. 48
s [ + (@) ] o' + ¢*dy (48)

BeprivM 3HOB f0 NWTaEEA MOJaA MaTepisubBol TogkH. Crocynun
3puuaitHi ¢niBpsami GiryHoBi: 7, ¥, v i yae { Aua BUBHAYEHHS KBa-
Ipary JiHIMHOrO eJeMeHTYy CBiTa XIS MAaCOBOr0 OCepelKa B CIIO-
4YUHKY, JicTaHeMO IO AyMmi 3araiJbHOI Teopii pexsaTus-
HOCTH:

dr?

ds? = —
o

1— £
r

+ r? (d 9 + sin? & d ¢) — ¢? (1 —_ %) dit 1), (49)

Je « 03Hayae NPOMiHb IpaBiranifiRoro AlIaEEA [OAA; BiH 6 3BA-
3aHHM 3 Macow m KIACUIHOI IMBAMIKM peasuisio:

@ =2 ";—’:‘ = 14810 " m ¥), (50)

1) H. Bauer: Matemat. Einfilhrung in die Gravitationstheorie Einsteins
nebst u. s. w. 1922, S. 54. 62.
) Ibidem, pp. 60.
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Ae crmiBYMHHEEE &k = 668.107° cm? gr—*! sec—*, o3Ha4yae IpaBi-
Tauiftey nocrittay, a ¢ = 3.10'° ¢m sec —*, cKopicTh CBiTIA.

Hast asuny, axi BizOyBaoTbes TIMBKK B paZidipHIM HAIpsMi,
Tpeba y pinaHHI (49) IOJOMHTH:

dd = dy = o,
Toal IicTaHmeMo:

dst — O _ (1— %) de, 49 1)

a
1 -+

SK BU3HA4YeHHA Mipm JJd IBOPO3MIpHOTO CBiTa MacoBOl TOYUKH.
3acTocyimMo najblle TpaHC(OpMAMLio:
¢= it, (51)
agankorigRy mo tpamcdopmanii (7) MiEkorcbroro, Tomi (49a) mepe-
XOJNUTH B KBAaJIpaT JiHIHOTO eJEMeHTYy KDHBOI NOBepXHIi B Tpu-
posMipoBiM mpocropi EBraina, a came:

dr?
— e (1 ~ L )dge. (52).
r

ds? =

8rajaHy KpUBY IOBEPXHD MOMHA JErKo BiXB30pyBaTH Ha 060 P o~
TOBilt HOBepPXHi 0cOGAMBIIOrY poda.
B rakim BEnagky Tpe6a IpPHHSATH:

0o —=c V1 -2, (53)
2

abo:
a' —_— — = —
=1 c?’
i yrBopuTH:
do ac
dar @
oo Vi-+
abo:
d@ . 02 02 2
ar “a (1 (04

IlixcraBuBmu omep:kani sBasku (53) i (54) B (62), micraemo (52)
y BuIni nomi6miM Ak (48), a caMe:

2
dst = — 20200 s ggr, (55)

c? (1 —i—:)
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3 nopiBEaEHA (55) 3 (48) BHXOAUTH piMHHYKOBE DIBHARHS
1S TIOXyIOeHHUKOBOL KpuBOi z = f(¢) Take:

dr\? 4 q? 4 ré
1+(W = e\: T et ¢b, (56)
c? (1 _F)
a6o:
P ot
df l/‘i?_(l —c_s) V4rt = a® c¢ -
W=i Q* 3 =i %0 . (568,)
(1-&

. ™ o
€TaBIg6e 00pa3 Taxkol KpuBol IJ4 - — &

2:{@

(Pme. 7.}

Nlpukpanu po aBiAHOCTH reomerpili Ta PisUKH.

1. FeoaeTnyni Ainil Ha ob6opoTosiii nosepxHi —— pagiaabhuit pyx B noAi
MacoBoi TOYKH.

3 Teopil moBepxHelt BHAEMO a1 TCeOoNeTHYHMX Jimiff
060poTOoBOI NOBepXHI pi*KHMYKOBe piBHAHHA'):

1y H. Bauer, L c. pp. 17 i 18.
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o~—K*
%37 iI/l +( (®8)

Ie K o3@ayae noCTitHy iHTErpyBAHHS.
OsHauiM JykOBUIt eJ6MEHT MOJYAeHEHKOBOI KpHMBOi ds, i mo-
pisHaltMo 3BA3kM (52) i1 (48), TO BUXOIUTE, mo

ds“—d"l/l’L( ) I/l___. 59

B raxin pasi 3Ba3b (58) MOMHA HammcaTH y BHIi:

L AV (60)

Ipu nomoun =B3opis (51) i (63) mepeBoaMMO piBHaHHA AJA
reonernynol ximii oGoporoBoi mosepxHi Ha MOBY Pisuky,
a caMe AicTaHEMO:

L 21— Yo -%)-xr. 6

EneMeRT ds. 03HAYA6 TAKOK €JEMEeHT JOPOTHU B pafdisin-

dsn
HiM Hanpam oTHe BifHOMERHEA at

v B palIlﬂHLHlM Hanps{m, AKO0L BHpa3oM 6:

v=—%l/(1——;f~)[1{’—c* (1 —%)] (62)

B HeckigueHHIM BiAnanmeEHI Bix MacoBoi TOUKM, T. 3H. AAA
lim v = oo MasMo:

npenc’ramms GROplch PYXy

a6o:

(63)

HincraBmBmu Tak BH3HAUEHY BifeMRY Bapricts Has K y (62),
OTPUMAEMO

: l/@ SO -5 =B e

16
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abo:

) (- e

. a® . a . v
Ilponyckaoynl BUIAMIKUEY, 3JI0eH] 3 77 1 3100yTra =1

AK Heckigdemo Mami, Aicramemo 3 (64a) Bapricr AuA v B IepmiM
nprOaUAKeHH |

2
v=cl/ =+ % (65)

IlizgeciM ocTaEEe BHpaeHHEA X0 KBaipary i mopiziM mHa 2,
JictaEeMo:

2 .
Ty —% = W (const), (65a)

T. 3H. BUDaKeHHS eﬂepr‘ll KAIACHYHOI Mexamikm; apyrutt
wieH (65a) mpexcraias micas (50):

2
L o

T. 6. TpaBiTaninEnit notenniax Horora. B rakiM pasi (65 a)
npuiiMae BHUI :

'U’ ,vz
el il (65 B)
Busmauiv panpme | rpaBiTauifiBe NpUCKOpeREBA .
3 ormaxy Ha (89) i (64a) MasMo:

dv dv dr dv dsm l/ 1 —

Y= " dr & — dr
1y, 7w d@) d(v’)
2'/1"'7 dr (67)
a Haublle:
act 2a 2’030 2av’ 68

AbcTparywynt Bix anany,l CTOCYIOYM (_50), IicraHeMO 3 OCTaH-
HBOTO piBHAHHA B NepmMiM NMPpUOIAUMKEHHO HOTOHIBCHKY
BapTicTh NPHCKOPEHHA TATOTIHHA

ee? m
9 =73 =kr" (69)
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2, CTimox CTHYHOCTH Ha pieHOGIMHHKY 060pOTOBOI NOBEpXHI —
0AHOpOAHE NOAe TATrOTIHHA.

a) Sinus MOJOBUHM KYTa CTi®KK3 CTHYHOCTH -— IIPHCKODEHHS
raroTigas Horona.

3ayBaskM0 060poTOBUY CTikROK, BUCTABJIEHHI HA DiBHO-
O6iHEUKY 000poTOBOI 1OBepXHI 2 = £ (@), AKOr0 NPOMiHb BMHOCHTB:

go=cl/2—;t, (10y

TOOl IJsi HbOTO MAaeMoO:

dar
— - = const.
de
Oagauiv panpme 2 @ AK KyT OCEBOTO Iepepisy criskka, Tonmi
JicraneMo 3BA3b, AKy OaguMo Ha (puc. 7.), a came:

df .

3 TOr0 3HOB JiCTaHeMO:

df\?
1+<71? =1+clg*o = (1)

v sthio
Koanu B pismammw (56) Hanumemo 7, Micro 7 [¢T0ocoBHO 10 (70)]
i mopiBRasMoO ftoro 3 (71a), Toxi oTpUMAaEMO:

1 27?2
sinw  ac
a6o:
. ac
8$IN w — —2—;‘:; . (72)
ITopiseywuu 3m0B (72) 3 (69), MaeMo:
9 = ¢csino, (73)

T. 3H, §inus MOJOBMEYN K Y T4a CTIRKA CTUIHOCTH, 6 Nponopuitauit
0 IPpUCKOPeHHS TATOTIHHSA g HoroHa B 0xpo A HIM 1oaH.

0) Teomernyni aimii 060poTOBOTO CTikka — CBOGigHe maaaHHS.
PisxHnykoBe piBHaEEA T'eO0NeTHYHHX JiEi# cTHYHOrO
CTi’KKa BUXOMUTH 3 B30py (H8) IpM 3acTOCYBARHD 3BABKY (71a),
OTRe !

dg__osz'ncol/,_ -
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a6o:
K :
=% = sin o de. (74 3)
o? I/l —
o 3’iHTerpyBAaHHI0 OTPAMAEMO:
(9 - @) stn w = arc cos %’ , (75)
abo:
ocos (o — @) sinw] = K, (752)

ne @, & nocritgop inrerpysannas. Koan 3al0MuMO, 10 IS @ == @,
TpufiMae BapTicTh ¢ = @,, T0 B TakiM pasi:

K = ¢,. (76)
PisranHs (75a) mpuitMae ToAi BUA:
e cos [(p — ;) stn ©] == o,. 77)
Koan no ocramEboro piBHaHHSA BBeJeMo B3ip TpaEcdopMa-
uiftEni ©
Po = ito (78)

i sacrocysmo momepenmi Baopu (53), (70) i (73), Tomi (77) Hamm-
HeMO0 y BHII:

V1i-29 o Y1-2 s [ie - 0 2] o)

3Haw9n OJHAK, 11O0:

e + e *
2
MoxeMo (79) Haomcard TAKOMK Yy BHAL:

5g7, T agrs g \
|/1 g7 |/1—c—9,:_,-|: (=) | 0= ] (80

Orplmane piBHAHHA BU3HAYy6 HaAM pYyX MaTepiaabHOi
TOYKH B ONHOPOXHIM MOJY TATOTIHESA 3 HOTOHIBCHKMM IMpH-
CKODEHHAM 3 IONIAAy 3araabHO] Teopii peXATHBHOCTH
6 1le peNATHBiCTHYHEEe IpeAcTaBleHHA cBo6igmoOro ma-
DaHHEA 7, 6 Ty BinerymoM (i To AysRe BOAWKAM) BHXifHOI TOUKK
Pyxy Bix MacH, 10 BHTBODIOS IIOJe; OTXRe:

Yo—1 = §< <71 (81)
03HAYae B NepmimM NPNGANMKEeHHI0 J0poOTy, Bia6yry cBO6ia-
HUM NaZaHHAM.

Costx =
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B xiBui sBepmiM e yBary BEa Inepexiz g0 kadacumapoi ¢i-
g
c
nepmoro pany i o6amcaumo (80) 3 ormaxy Ha (81) B mepmium
NpuGINKEHHE0; TOAL HalimeMo:

. . S s
SUKH HICTaHeMO ce, KOJH 1 s yBaRaTHMEMO AK MAJIl BeININHH
o

7 7o 8
= vl (82)

—_—

IlomomiM manpme AaA yUOPOIIEHHS :

t, = 0) (83)

toni 3 (80) micramemo:
97 _ 1, g7 £ I p
-G = -F(+)JCrE)
a6o: .
7o e 9

T2 HAaKOHEIb:

s = %ts, (84)

T. 3H. 3HAHUH B3ip Ha JOopory ¢BoGiAHOr0 NAJAHHA KIACUYHOL
Mexaniki.
¥ JlsB0Bi, B TpaBHi 1928 p.



