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MPENUCIIOBUE

HMccnenopaiusi, KOTOpPHEe COCTBAMOT NpexmMer HgcTosmed KHUTH, TECHO cBS-
SAHH G BeMHKHMd HMedamu Tiofirenca (1642.—1695), Heorona (1642 —1726),
» Maknopena (1698 —1746), Bitnepa (1707—1783), Kaepd {1713~—1765), Hanam-
Gepa {1717—1788), Jiarpamsa (1736-—1813), Jlangaca (17491827}, Jewanapa
{1752—1833), AfiBopn (1765—1842), TFaycca (1777—1855), Ilyaccona
(1781--1840), [Trana (1781—1864), lam (1793 —1880), Apu (1801-—1892),
SIxoou (1804—1851), Aupuxae (1805 —1859), Crokea (1819—1903), Keneerua,
(1824 —1907), [Tyanxape (1864—1912)... Or sTux uccrexosanuii GepyT Hemo-
CPEACTBEHHOE RAYA/A0 JAMEYATENRHME TEOPETHUECKHE OTKPHEITHS MarTeMarTHKH U
MEXAHUKY, SHAYEHHE KOTOPMX B NOCASHYIOWIEM HX PA3BHTHH' BRIULTO HAZNEeKo
3a npeneant Tex HpDﬁJ’IEM, KOTOpEE Jadd IOBOA MR WX BOSHHKHOBEHHM.

Mccnegosanus, xacaiomuecs (u3HKO-MaTeMaTHyeckol Teopds QUrYypeM Mia-
HET, JA¥e OTBAEKASNCh OT UX SHAYCHHS MIf aCTPOHOMHMECKHX M Te0fL3HYecKux
npeBaesM, B CHAY HCTODHYECKHX NPHUYH, UPHBAEKZNH BHYMAHHE MATEMATHKOB.
M npencrapisieMbf STHMH HCCHENOBAHHSMH HHTEPEC BO3SPACTART NPH MBICH,
4TO CAGOYET OMHAATE KPYMHHY YCOBEDIMEHCTBORAHHHE H OOJABIOIO Iporpecca
B OTHOMIEHHH DEIUeHHS TPYRHHX BOTPOCOR, CBHsaHHBIX ¢ Qurypoft H cTpoenuem *
Seman u mnauef mooluie. ’

§1 nonaran ne GecnonesHeIM B kadyecrse MOArOTQBKH K ZanbeefuIeMy HByde-
HHIQ COCTABHTD STOT CKPOMHBIE Kype, B KOTOpOM Onna 6b € HocTaTOYHOH
ACHOCTBIO H H3BECTHOH CTPOCOCTHIO M3NONEHH OCHOBH OOBUHOH Mexaduyecxo#
TEOPHH (HCYPH AAaneT. KaKk YKASHMBAST 3arMBHE KHWMH, S OrPAHHUMHICA H3N0-
HeHHaeM OCHOBHEIX MacTed 2TOH TeDpHH, He BAABAACH B XAJbHEfINHE HCCNBRO-
BAHHA, KONEUHO, TIOJIHHe HHTepeca, HO LOTOpLIe elUe HR BEISBMIM TY CTEIEHD,
#CHOCTH M YOSOHTENBHOCTH, KOTOopad HeoGxomuMa Jas Toro, wroGel ZaTe HM
MECTO B KHHTe YueGHOrO XapakTepa, . .

Meng nmoGyzauna K USAAHHIO S5TOH KHHTH MHUIb, YTO K HEMHOrOUMC/AGHHEIM
HBMONCEHHAM STOrO NpeiMera $ MOU HPHOARHTH SAMETHEE YAYYIIEHHS KaK E
CMHIC/IE YHPOILEHHA HEKOTOPEIX, BHBOAOB, TaK H B OTHOUICHHH NPHAAHHS GO/b-
mieft cTporoCTd apyram. Ceoum MCCTeNOBAHHAM, OTHACTH Y2 ONYGIHKOBARHEM,
f NpHEAN HOBYI0 H, kak MHe HOpeAcTaBafgercd, Gonee oOoCHOBAHHYID dopmy,
uexonas Ha reopun Crokca, pawowefi 33BHCHMOCTh MenAy CHAOH TKecTH H
opmolt BHeIIHEH TOBEPXHOCTH PABHOBECHS KaR ANA CAydYas JMHICOHEA, TaK
H mist cayyad HPOH3BONbHOH MOBEPXHOCTH, MaZ0- OTAAYaWleHca oT chepH.
Mse yEAnoch 3HAYKTENWHO YNPOCTHTH Teoprio Kiaepo, oTHOCTUIYIOCH XK KHEKHM
nraneraM, COCTOALEMHM H3 SAAHNCOHAHEX CNOSR, P

Mue npencrasasaoch 0co0eHHO HHTEPECHRM OTAQINTh T€ PE3YJETATH, KOTO-
phLie HE JABHCAT OT CAEMHANLHRKYE THIOTE2 OTHOCHTENLHO cnocoba pacapeneneHus
MACCH BHYTPH IIRAHETH, OT TeX BBOHZOB, KOTODHE: OCHOBHEBAIOTCH HA IIPeAo-
JIOMERHEIX AHATHTHUCCKMX BHPAMEHMAX AN BHYTPeHued miotHocTh, C sTolt
TOYKH 3PEHHS; MHE KAMETCd, YTO J0 CHX nop ODABHHHCTBO M3NOMEHHH NOpexm-
CTABRANO HEKOTOPOE CMEICHHE, H ¥TO YalTO MHOTHE HEAOCTATOUHO OTHABAMH Cele
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{IPEAUCTIOBUE

* -

oT4eT B TEX TPOMALHHX ycnexax, KOTOPHE cnenann Tpyms CTOKCA {1849)
B TeopHu .HUCyps 3eman.

Hayepauue pasueaudrh STH ZBa pona HMCCMeROBAtHd H jorugeckal nocneao-
RATEILHOCTD TIPHBEJIH MEHI K MOPSIKY HJOMEHHs, KoTOPHIH *ABAmETCT MO HEoG-
XOOMMOCTH OGpaTHREIM NOPSUEKY HCTOPHYECKOTO  PASBUTHIL §1 Hameioch, 4TO
e GYHer COUTEHO 82 HEJOCTATOK MOE 3anB/EHHE O TOM, UTO 5l HE HMe/ HaMepeHHs
MpHIATL HACTORIIEMY U3MOMEHHIO HCTODHYECKOTO HIH gupnrorpacdhuuecKoro Xa-
pakrepa.

Tipufapnio, 4T GyAyyH TEOIE3UCTOM, R HpHual B Moefl knure daufonpiies
apauefne [EpBOMY W3 YKa3aHHWX ISYX BHIOB HeeneiOBaNHus, oOparue ocoboe
BEHMAHHE HA HCCISROBAHHIL CHAR THKEeCT M YPOBGHHOH MOBEPXHOCTH SeMnH,

Mina Tex uuTareneH, KOTOPSIZ HEXOCTATOUHO BHAKOMBL G BHICUieH MaTeMa-
THIKOH, S HSMOWHI HEOGXORHMbIE cpeneHus O Gopyyne Ipuxa H TEOPHH MOTEH-
upana B Gonee mpocrolt H kpateofi dopue B IIpunoMeHHH.

Te, Kro wenan Okl WBYUHTH HAWl TEPEAMET ¢ ucropryeckot H GuGnuorpadu-
yecKOP CTOPOHpI, HMEST B CROGM PACHOPMiENENR HIBECTHYIO KHHLY Toarearepa
(Todhuntér: A history of the mathematical theogfes of Attractions and of the
Figure of the Earth, London 1873), kotopa:m MOBe;agHa A0  CEPENUHK
XX cronerusd, 4 gt moCAeyiOmel SIoXH HalEy? MHOTDUHC/AEHHKIE JIAHHBE
B PRBAHYHHX TABAX UIECTOTO TOMA DHLUKIOTEAHR MATEMATHYRCKRX. HAYK (Encyk-
lopidie der' matheématischen Wissenschaften,- Bd, VI, Leipzig), Crexyer omme-
THTE el METEPeCELIe HCTOPUHECKHE mosorpaus npotheccopa LlanorrH-BLRHKO
(0. Zanotti-Bianco), HEyTOMHMOTO MCCAGIOBATENS K TIOMYAJPH3ATOpPA HANICTO
fipenmMerd.
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Faasa nepdas

YPOBEHHIE, [IOBEPXHOCTA 1 MIX CBOHICTBA '

1, Jga CAABHHIX BHIA MCCIAEAOBAHHA. MCCNeNOBAHWA, OTHOCAILACCH K MexaHu:
yecKoH TeopHH (HUrypHs TJIAHET, MOTYT OW7h pAsfieNeHH HA J{BE CVABHBIX KaTe-
FOpHE; 1) HCCAGZOBANHE TAK HA3HBAEMON MOBEPXHOCTH [ABHOBECHN M SARHCH-
MOCTH ce (JODME OT NPHTSH@HAR, KOTOPO® INAHETA MPOM3BONMT BO BHELIHEM
TpOCTpalcTBe, 2) KCCAeROBaHHe (PHIYPH DABHOBECHA COTAACHO THICTE3E NOJ-
HOTO WJIH WACTHYHOCO MMAKOTO COCTONHHS IVIAHETH H I&HHLIX THIIOTES OTHOCH-
TeABHO BHYTPEHHErC PACNPENENEHHT NNOTHOCTEH.

ViccnenoBaHng TNepROro BHAA OTHUCATCH, TJHABHLIM 06pazoM, K TEONe3HH,
HOCKONBKY OHH 3aHIMAIQTCA HIYYCHHEM semuofi YwecTH, W K aCTPOHOMEM,
NOCKO/RRY OHW JAI0T TDUYHHE 'Bmpzprcennﬂ Ans TPETSUKCHHT, XOTOpoe Bemnd
OKASHIBART HA JAPYrHE Teja COANSYHOH CHCTEMES, . .

HccneZorakna BTOPOTQ BHOA HMERHT IPAMoe OTHOLICHHE K MaTeMaTHYECKOH
(brauxe H NPENCTaBIAIOT ocoGHH HuTepec JAS HAYYEHHS KOCMOTOHHYECKHX IH-
noTe3, SBEINHCH SBOMOLWH, a Takue QOPMH M BHYTPEHHErO cTpoeHust IVIAHET
COLAACHO THIOTE3e MX NEPBOHAYA/IBHOTO HUAKOTO COCTORHHS.

2. KoMIOHENTH CH/El TRKECTH, JONYCTHM HA UEKOTOPOE BpEM:, =TO FUTAHETa
COCTORT #3 TRepIOH HeneOPMUPYEMOH Macchl, HMeloIel NOCTYIATEALHOR NRH-
JeHHe, OAMHAKOROE C LEHTPOM MACCH, M PaBHOMEPHOS BpAWIEHHE BOKDYL OCH,
npoxoadiuell uepes yNOMAHYTHHE TeHTP. PyseM Ha3wBaTh OTHOCHTEMBEHLIM JBH-
JKEHHEN Te/a TAKOE NBYIEHHe, KOTOpOe OTHECERO K OCiM (X, ¥, Z), HeH3MEeHHO
¢pazaHHLN ¢ InaHeTod.

Boapmear GecKOHEIRO MAIYIO macty (MATEPHZJLHYIO TOUKY), UPEZOCTABISH:
nylo 0es HavaneHOH OTHOCHTENBHOH CKODOCTH HEHCTBRIO INTAHETH B TOUKE £,
HASOEEM HATIPaBJeHHEM SepMUraAl 8 P Hauqapoe HGUPAGACHUE OMIHOCUMIEAb-
HOZO DBHNCEHUS YHOMAHYMON MEMepualbHod moiki, T. €. HANPABICHHE Kald-
Tensioll B Touke P (KOHEWHD, B CTOPOHY NBMEHHA) K TPACKTOpHH Hamedi Mare-
pUanEHOMN TOUK, K HASOREM MIANCECMEI 8 P ycuopenue 8 OmHOCUMERbHON O0t-
ofcenuil B HEMAABNGE MOMeRm 3mo2o dauvicents. TIOCKONLKY HAYanbHai CKOPOCTD,
COTJACHO YCJAORHIO, paBfa HY/AI0 B 3TOT HauaJbpHEi MOMEHT, HANDABICHHE BEK-
TOpA TMHECTH COBRANACT C BEPTHKANBIO, H STOT BEKTOD MOMET SLiTh HOAYYeH
KAK TeOMETpHuECKast cyMMa a0COMIOTHOIO YCKOPCHHS A, yNOMIHYTOM MaTepHa/b-
HOll TOUKM H BEKTOPA, PABHOTO, HO TPOTHBONONOKHOIO YCKOPSHHIO YBAEHEHHS Ag
B P; mocheatiec e¢Th He YTO HHOE, KAK TEHTPOGEHHOE YCKOpeHHe, TaK KaK
OTHOCHTENBHAS CKOPOCTh B HAuanpHLIE MOMEHT paBHa HYJIO.

Mosromy uMeem (reoMmeTpuucckoe COOTHOIIRHHE):

v . g=Ag—As

Ure kacaercst A, TO ©HO COCTABARETCA K3 YCHOPEHHS al ueHTpPa Macc,
NPQUCXOASIETD TI0f, BAHAHACM JNOHCTRHA IPYTUX HefecHuX TeX, H, H3 yCKOpeHun
BPAILIATENBHOTO JBHiterHs., KOHIOHEHTH STOrO nociegHere ¢yte — o?x, —oiy, 0,
eciu  ofoBHAMAM Hepes: © YIMOEYI” CKOPOCTh (M TIPHMEM OCB BpalIeHHs

' |

L)

I
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A4
3a och z. Taxum ofipaso, oGo3Hauvasg yepes a%, @, op oMnouentn &% naR
cocTaBnAoOmX A, OyneM HMETh:

ag—mﬂx. uﬂ—mﬂy, ag.

Uro xacaerca Aa, 70 OHO COCTABAfTETCH H3 YCKOPEHHS ¢ KOMROHEHTAMH A,
AJ,, A,, coobuIae:40r0 HHIOTOHHAHCKHM THTOTEHHEM ‘Macchl IAAHETH TOuke F,
H M3 YCKROPEHHSI C KOMIOHEHTAMH d, &, O, BH3HIBACMOIO MPHTAHCHUCM TOH e
TOYKH P JApYTHMH neﬁecgﬁt.‘.m TenaMu., OTCI0ZA KOMIOHGHTH CHIN TIHECTH
BHIPAIKAIOTCA TaK:

B =Agt+ vix -+ ay —ag, !
gy=A, +oyte, —q, ‘ M
g,=4, +u, — ’:‘g-

3. Brexuue NPEAETR A8 BTOPHX H TPETHHX NFOH3BOXHEIX IOTEHLHMAABHOK

SYHKIKYE. PagHoCTH ax-—-—aox H AHANOTHUHBEIE WIQ'PYTHM KCOPLHHATAM NMPEACTAS-
AM0T ocoBo0e 3HaYEHHe HAS HCC/IGNOBAHWA ROUARAE0S H neppoditieckix ioaseoa-
Huil sepmurxancroli sunun, B nepsod obmieM MCCAeAOBaHHH (UIYDH nnaHeT
HMH MOXMHO mnpenefpeun. HalimeMm Repxumit mpenmen awauenilt, KOTOpHE MOTY?
NpRHEAMATE 3TH PASHOCTH AT TeX HAWEH COMHETHOH CHCTEMEL.

BosezeM opMyny, malomyio sepxuuli nfeden 0am npoussoduux om no-
menghaisrol iVREQUE meAa Ha SHEUIRIOID THOTKY.

Q6osmayym uepes X, ¥, # KOOPAHHATH TIPUTArHBAGMOH TOUKY W UEPes 4,
b, ¢ — KOODPXHHATH 9/eMEHFa Macchl /£ dT NPUTATHBAOWIErO Tedd K HOROKHM:

A — R G — I 2

I ! .
I a—x i 1 | 3(@a—a)

— — r"‘—‘——-— ———————
rs 8 r3+ &

- T
[IycTh cos g, cosf, cOSY-— NANPaBIMIOLME. XOCHRYCH HPAMOf, NPOXOALER
qepes Touku {a, b, ¢} ¥ (X, y, 2), Torma

*

Gyaem HMeTh:

L

' .
as-i— 1, 'aaé a— (a—x)F 1
Tﬁ-:—«;ﬂ—(i——racosﬁu}; =9 r5x+15 ?, =-5 {15 costa — D05 0)
i
as?_a{a«—x}(b—y)__.’icosacosuﬁ.
. Wy r - T
1
33.— ’
w;z-_-‘—a“;x+15(""")}ff"“y}ﬂ=—~3°°j“(l—'5_ccsﬁﬁ]:
1 o
s Hla(amx)(b—jf)(a-—z)__lscomcns[icos-r . ’
dxdydz r1 - 7 :

Haufonnmee uucaosoe 3Hadedne 15cos®a —Dcosa mmeer npu a==0,
pastoe 6. MakcumyM mpousBeneHHst COSZCOS{ npH a=ﬁ-—_% ECTh —é-
Jas nomyvenns wmaxGHwyma smpanenuq 3cosg (L —Geos? f)==T nonoxuy
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cosa=sinfcosw, rae o saxnouaerca menty 0 u w. Jaa noGoro aHaue-
nug B maxcwmymy T coorsercrsyer o= {. Tawum oOpasom maxcumym 7 cop-

MaRaeT ¢ MAKCHMYMOM
T'=38sin f (L —B5 cos? §).

F_)Tcig BLIpAKEHUE HMCeT MawcumyM npa f—==31°8', pasnuit 4,13. Haxouen,
MAKCHMYM COSQCOSJCOSY  HACTYnaeT npu <osg=—=cosf==cosy= LI

Vs
paBeH 53
Tpenwecreyotiie GOPHYAs NU3BOAMIOT HAHTH BepXHHE INPENENhl THCIOROTO
3UAveHHs HACTHEIX: MPOHIBOAHbIX MoTenuuansuoit dynxnun ¥V Tera ¢ Maccolt M
Ha BHEIIHION TOYKY, eCAH OGO3HAMHM 4epes r,, HAUMEHLUIEE PACcCTOSHHE APHTH-
ripaemol TOWKH OT Tena.
Jins BTOPHX H TPETHHX MPOHBBOEHLIX [I0JYHHM:

.

1
3.
32 5 2 2M
E——d=x :
e ox2 < ra
Ry | 3M Iasv‘ B
dy| "2’ < T R
g3y 4 i3 ey sM
. M, —,
axay2 dx ¥y dz < Vi,
r s v
Takum 00pasoM MOKHO BO.BCEX CAyYadx. HPHHATH 2‘—2{» 34 Bepxuull npemen
F m '
YHCAOBOTD 3INAYCHHH BTOPHK TPOHIBONHHK, H %3- 3a BepXHHI NPesgs NPOHSBOL-
r

- i
HEX TPETHETO IMOPSAKa.

4. BHHHHHE HEBECHBIX TEA HA HKOMIOOHEHTH CHAR THKECTH. Ha OCHOBB.HHH
CKABZHHOIO ME MOMN(eM HafTH BEPXHHMH Ipefen UHCAOBOTY SHAYCHHH ,DASHOCTH
4y —Gy ¥ aHANOTMWHHX BHpasennit 3 dopuyne {1).

Aot oTOR 1enH paccMOTPHM, KPOME NAHMHOH mnaHeTH, oIHO H3 HeOecHRIX
el C U 0GO3HAYHM Maccy mocneanero uepes M, ¥ noTeHuuanbHylo QyHKUHIO

Ha 'rormy naaneTst uepes V.. OOosHadan uepes f NOCTOAKHYIO HLIOTOHHAACKOTO
TATOTEHUS; OYAeM HMETD:
n ’ B\V_g
2 a —
! =1 Y5 . @
-5
. ,
M Ha OCHOBAHMH TEOPEMBl YCKODEHHS LLEHTpPa Macch? .
[
0__ IV,
M“x"fjkE'ﬂ'dr )
T 5

roe /M ecTh moAHAS MACCA NRAHETH, 4 HHTErPHDORAHHE DACHPOCTPAMNETCH HA BECH
o0neM, saHaTH} naHuo#t mAaHeToH, “
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C npyro#i cropoun, 0603HAYAA Hepe3 @, b, € KOODIMHATH SNEMENTA MACCH
nAaFeTHl H pasnavast np paay Tefinopa, MOAYWHRL -

A (e (B (B (), ), .

rae WHAEKCH (o) OTHOCATCA K HAYATY KOOPAMHAT, a HHIASKCH () — K Touke M,
ommyEolt or Hayana, mmelomel koopaumate Oa, €'5, 8% (8, &, 8" aaxmo-
HAlOTCA MENEY HYJEM H @EHHHHR). ‘

v Hawano KOD}iﬂHHaT {pUHATO B UEHTPE MACCH T7AHETH. B Ttaxom, chyuac
wouka M HAXOIHTCH BHYTDH IaHeTh. YNHONAd IOCNCAHEE COOTHOIIEHHE. Hd kit
H HHTEIPHPYA TO oOheMy T, GYAEM UMETE:

W, . (W 5 5
‘ Ska-dr_M ’a_f).,'i“ Rk dx, (}
T £ - !
Te . . .
. ) Ry S prMs o DM A ®
. 2 r;}ﬂ P’;}s B .

3mech £, eCTh HAHMeHBMICE PACCTOSHUE TOUKM [IAHETH 10 ToukH nefecHOTO
rema Cy, H D— MAKCHMATBHO DACCTOSHME TOUKY INTAHETH OT UESHTPE MACCH
nocnexnelt, Popryis (5) K (6) Jerko NpoBepuTh, £CTH MPUHATS BO BHHMANKE,
yTo mpH HATErpHpOBAMNME (4) “UNCHEl MEPBOFC HOPIIKA DTHOCHTEJIBHO &, b, €
HCYe3aI0T, TAK KAK HAYANO KOOPIMHAT NPHHATO B USHIPE MACCH, H ecay B wie-
nax BTOporo nopsmka ad, b%, %, ab, be, ca 3AMEHHTbUCpES D — HanbonLIwyIo
BeNHUENY, KOTOPYIO OHH MOTYT NPHMHUMATb, H; HAKOHEL, eClH BMECTO KamnoH
NPOHBBONHON TPETEEIO NOPANKA BCTABHTH €€ MAKCHMANLHOE SHAMEHHE, Hafneuyoe
B MpETWeCTByiOmeM naparpacge.

Moxctasum {5) B (3), omycxas M COKPANEHHS MHCHMA SHAK CYMMH, T, €.
OFpAHHUMBAY BHIUHCISNHE TOH WacThI0 Pa3sHOCTH g— g, KOTOpAfl NPHXONHTES
Ha monio mebecHoro Tena C,. DyneM uMeTh!

. 3V, ,
, ‘ . ung(_if)0+a @
e . DEM ‘
fo | < 27f —5<. 8
[ W
. flpn gOMOUIM DPA3TONEHHT, AHANOTHIHOTO (4) ~Tomy uA: /

et () e () o () (),

rie € YAOBJICTBOPSET TOMY JK€ HEPABEHCTBY {8).
TakeM 00pasoM

oo () o7 (), (g )y o= ®
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Jlns MOAYUEHHA BEPXHETO TpeNena TPEXwieHa:
Do (ev, kv, LA
f=x ( e )u +y (3—53—}')0’{_ z (&Bz)o'

JABHNM X, ¥, 2 NONOMHTENBHHE smiuetis, 4 BTOPHM MPOH3BOAHLIM — HX HaH-~
SonpuIylo BemHuHsy, HaHJEHHYIO B npeasayLeM maparpae. Ecmn 4, B, Y —
HAMpPABAAICUIHE KOCHEYCH pamuyca-pexvopa D, WAyLLEre H3 Hayana KoopAuHaT
s touky (%, ¥, 2), Oyuen HMETE: '

' wt{a%f?{4-!a{+3‘|ﬁ|+31~:;}.

'

+

3
1

Tax wax a2~ §2-}-y2=1, 1o manGoapiuee aygueHie BLpANENud B Crob-

T - L) 3
Kax 6 OeT TIDH == —= — = —— KoTaa TOMSIHYTOE BH qieHie UPH-
Y. P R B=y e y ¥y p pH>

aumaer sennunny ¥ 84, Otclond
3MD
£ <_._s..
J£] p |

. Taxum oGpasom OyAeM, HAKOWRI, HMETL:

) 3MD Mo D3
tae— g <f~$+54f-j—;- : (10)

3xech ME OTPAHKMHAHCH B BHIpAWEHHH ax--o:?g YUETOM NPUTAIKEHHT TN

oftioro HeGecHoro TRId C.
QOuenuM B, TpySOM NPHONHIKEHHH UHCHEHHOE apaueHye, KOTOPOE HMEET Tpa-

pag 4dcTh GHOPMYIE (10) B cayuae, KOTKA paccMaTpEBaeMasn IIaneTa ecTh Semd,
a Teno C,— OIHO H3 MPOUWX TEl conneunofi ccremsl, M CkOpo YBUMHM, 9TO
NpUGARIKEHHOE 3HAYENHe CHIIE TOKecT: HA 3EMHON MOBEPXHOCTH MWONAO BHpa-
auTs Gopyynoi ,
! M \
G=f—.
L

Onpenenuy 0TCI0N8 f B BCTADMM B puparkerue (10), Torza WA NepBOrd,
[MaBHOTO WiEHAd TPABOH HACTH TIOAYSHM:
.

. My D’
M3

o

- .

G=mn,

L3

p]
rge [ ecTh ‘pajHyc 3eMHOFO SKBATOPA.
Ecnu Tteno C,— Connne, TO .

Ms_‘_ - LQ_' i 4 "_q__"
) M,_3230{I10, 7 <ggome’ " <15000000"

a

Ecin C,—Jlyna, 10

My oo D1 . o G
W].-»._-U.{.'EIQB, T <y M < 7880000

1

W
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Ecnu C,— Benepa, 10

M

s 2 1. G .
= 0787,

=527 "1 " < 168 500 000 000"

Bropo#t wier npapofi uacru (10) umeer Bemuymny HOCTATONHO MANYIO MO
CPABHEHHID ¢ 7).

B ofugeM H3yuenuy pacnpeneneHus cHIn TMKECTH HA MOBEPXHOCTH 3eMw,
ECIH ADHHATE BO BHHMAHWE TY TOYHOCTh, ¢ KOTOPOIC € HACTONMUIEE BPEMS HpPO-
H3BOLRTCA H3MEpeHnus ee BEJANYHHDLI, MB MOMEM npeneﬁpeqb CTOJIb MaJBIMH Be-
ANYHHAMH, KAK TCAYYEHHLI snaqeama Y, @ BMECTE € TeM «CYHTATh HCUESAKWE
MAIBIMH M PAsHOCTH Gy-— % NpU paccMoTpensyu Hanprycenys CUNBl TAIKECTH.

3. BAuSHHE HEBECHHIX TER HA- HATIDABNEHME BEPTHxAMH, OHHAKO PasHOCTH
@ — O3 MMET TAKNE BAMANHE HA RQIIPpABACHIE BEPTHKANLHOY JIHHHH,

Flocneauas oGpaayeT ¢ OCHI0 X yrod, ONpeneiseMul Wa

coshe=EE e g

¢ VErgta

Ecmu g, noayuaer npApamenne 8, o COOTBETCTBYIOI(eE H3MeHewHe cos)
JAeTCH COOTHOUIGHHEM:

I g g+ gk 3
A l=(—-—-—-—'?)8—_— v Z P —=sin? h—,
cos Ay = sind 3

{lyctp 4, {— COOTBRTCTBYIONIHE _NPHpALISHHS &y &£, TOTAA OTKAOHEHHE
BEPTHKANBHOH AHHHH MOeT OMTh BHIYHCEEHO 1O c;mpmyne'

L

1=}/ (A cos ) (A cos p)? -f- (A cos V)2 :é; V6% sint ) -4 sinf g -2 sind v,

Iyers &, a6 JMeIoT BepxuuH npesen ! uW, saMeTHM, WTO HamGoJbHEC
3HAUEHHE CYMMH:
sin) -}- siné p - sinty, o

L
NONYYAETCHE MPH he—m= Y ==y = ar¢ cos—%, paBuoe . Bynem mmers ana mepx-

HEro mpexena y B CeXysiax Ayru:

N 4
: garcl” ]/

JAnst cayuasi 3eMay npeanoiowHM, uUTO POCCHAMPUBAEMNAn Motka HaXo-
Gumest BOAN3L 2€ NOSHXHOCHMN, W BOSBMEM JUI BEpXHEro mnpenena ! OXHO H3
HAaBNEHHEIX B KOHUE FpeiwAyliero naparpada snauenudl Haiinem, uTo oTkno-
HeHHE OTBeca NON BAHAHHEM NPHTMHEHHT JIYHB He nperocxoaut 07,06.

Braguue Ha 3eMHYI0 BepTHKAAL CO CTOPOHB! IPYTHX TEA COAHGUHOH CHCTEMET
emg TOord MeHolle,

6. IMosepxuocth yrosu. Or6pocum B (1) unennta, —al, NPEACTABAFIOIIKE
BAHAHHE HEGeCHHX Te, M o0oanauuM yepes V MOTeHLHMaNbHYI0 (YHKIHIO HBIO-
TOHHAHCKOrG TATOTEHHH paccMarpusaeMmofl mianerw. Torga ﬁynem HMETH!

gx—-fa +oly g, y—fra - vly; gz“f‘a_“
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WM e, NOMOKHAE Wf'=f1{+5'§(ﬁ+y2), an
nafizeM . '
wo W, 4 ‘
= FT T Er= 3z {12

., OTKyZa

VR

PaccmoTpuM TMOBEPXHOCTh
= const,

Opa obnagaer teM cpoficTBOM, YTO B Kawcmofi- ee TOUKe HOPMAJNh, Hanpas-
JeHnag B Ty CTOPOMY NPOCTPAHCTEA, B KOTODYIO BO3pAcTaer W, nmaer Ha ocHo-
panun (12) manpasnenHe RepTHKANM.

Hasoben Taxylo NOBEPXHOCTL ‘noggpXxiocsio Yposus. COTNACHO YPABHRHHIO
(12}, W nMeeT enuMHCTBEHHOE 3HA4Yeuwe ANS BCEX TOYEK NPOCTPZHCTBA H BHE
[MAHETH ABASETCH HENpepHBHOH (yHkuHeH, TaK 3@ Kak H BCe ee IPOHIBORHER
noforo nopaaxa, BHYTpH MIaHETH 8Ta qnymcu;m H €¢ HPOH3BOAHRE TIepPBOrO
nopsiAka TNPOMCOMKAIOT OCTaBATHCT KOHEYHEMH U HENPEPHIBHRMH, & NPOH3BONHER
BTOPOTO MOPRAKA, OCTaBastch BOOOIME KOHEUHHMH, JIPETEPNEBAIOT PA3PH3 Hempe-
'DHIBHOCTH B TEX TOUKAX, TAC MEHASTCH CKAYKOM IWIOTHOCTD. ~

Ofciona CReAyeT, YTO Yepe3 Kamaylo TOUKY NPOCTPAHCTBA MIPOXONHT OXHA
W TOABKO OHNA [I0BEPXHOCTh YPOBHA, UTO TAKAN NOBEPXHOCTD HMeeT BCIOLY
SAHHCTREHHYI0 H BHOJHE ONpEJencHHYI0 KaCaTeldpHyID IIOCKOCTH, NOJNONEeHHe
XOTOpO# MEHFETCS HENPePLIBHO OT OXHOK TOMKH K npyrol. Bnyrpn IEAHETH,
§ TAKWME TIPH BXOWIBHHH CHAPYMH BUYTPE Hapymae-rcst HenpephBHOCTh KPHBUAHK
AuEsl, (POBENEHANX HA YPOBEHHOH KOBEPXHOCTH, a4 pamHuM oOpasoM H HOA0-
sHeHH TVIABHEIX cetenHil MOBEPXHOCTH YPOBHA.

¥ ymomauytoro csofictea W, cnenyer, 4o HanpaBieHye BepTHKANH H Ha-
fipsticeH e CHMAL TSKECTH MEHS[IO'i‘Cﬂ HenmpepHiBHO OT ofHoM TOYKH K Xpyro# kik
BHe, TAK H BHYTPH IVIAHETH,

Tianee, OYEBUAHO, UYTO COCTABAAIOINAN CHAH TIKECTH B _hexotopolt totie

a7y V
B HAMpHBIEHUY r BHIPAXKAGTCH YACTHOH NPORSBOIHON —57+ TAe mon or mozpa-
3yMeBaeTca SNEMEHT paccmmma IO HATLPABASHHID 7. ,I{eﬁc-rnmenmo MET HMeeM:

W aWdx , W dy | Wz
T‘fr-%;ﬁ Tg—y+{—733-quc05'{rx)+gycostfy)+gztostw)‘

B uacTHOCIH, MOYXHO HANHCATH!

aw
N ¢

rie 37 ecTh SAEMEHT HOPMAAH K YPOHEHHOH HOBEPXHOCIH, NpOXoisdiuied wepes
ARHHYIO TOYKY H panpaBneH#oR B cropomy Bospacranus W,

PaccMoTpum 1Be OecKoHedHO OJM3KHX YPOBEHNHX NOBEPXHOCTH; YPAasHEHHS
KOTOPEIX TaKOBEHI 4 ,

- Wem We=c+i
ool
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FIe ¢ H 6¢ WOCTOAHHW, H MpoBeneM B Touke, A, aemamef 'wa nepeoft ws HAX,
HODMANG X0 BCTpeMH B B €O BTOPOH NOBEPXHOCTBIO; TOIMA MOKeM HAIHCATD (13)
B (opue: s 3 o
1 =0any (13)
Ime g — YCHODEHHE CHJH THNECTH B.TOuke A. OTci0ma 3apmioyaeM, uUTO u4
VPOSEHHOIE NOBEPXHOCIIN CRAG MANCECMN JMeHAencR 00pAmHO npOROpHuc-
Hanpro paccmonHuo smoil yposernol nosepxrocmu om coceduel OeckoHetHO
Oauakol, D10 crolicTBO HMEeT BalKHOE MPHAOHEHHE B re0fesHH K reoMeTpHUe-
CKOMY HHEBEARHPOBARHIO.
3avMernM, Hakomenm, uro cornacso (11) wm  ans ypasuemus Tlyaccoma
fosyuaemM:
ag]vz — 4nfh - 20% (14)

e £ — ADTHOCTE BEUIECTEA B paccMatpeBaeMoll Touke.

7. OBOBIEHHAS -TEOPEMA [IvAHKAPE. Ha OCHORaHMH s7emeHTapHEX cooGpa-
MEeRHIT PHAPOCTATHKY, €CAH NPENCTaBATh cefe MMAKeTy, COCTOSLIYH M3 Hiealh-
HON MHIKOCTE, HAXOAAWeHCA B INyCroTe, OTPRHHMMBAIOWAA B8 ITOBEPXHOCTDH
JAoMmKHA ORITH , IOBEPXHOCTERY YPOBHA, H, .KPOME TOI'0, C{HAA THHCCTH IOMNHy
6LTh Hanpapiena BHYTPS Maccel, Iipegmonaras TIaHeTY MHAKOH H TOCTOAHHOH
anotHocyH &, Tlyankape AOXasand, UTQ JAOQMKHO YAOBASTBOPATHCS HEPABEHCTRO!

o< 2afk,

‘B Gonee ofuien "cayyae pacCMOTPUM INIAHETY MEPeNeHHOR IMIOTHOCTH W Hal-
neM HeoOXOMHMOE YCIOBHE i TOrO, YTOGH BO BCEX TOUKAX NMOBEPXHOCTH
maaHetsl {KOTOPYIO MEl He UPEERONAragM HEMPEMEHHO COBNAZAOMieH c moBeps-
HOCTHI0 YPOBHA, KAK TO OLIO B CAydYae KHUAKOHR MAAHETH} CHJA- TAMECTH Ohing
HANDABNIGHA BHYTPb, UTO, OUGBHNHO, HEOOXONMMO, TAK XaK HHAYe OTAS/BHLIE
MacCH, HaXOAMIUHECT HA TOBEDXROCTH IJAHETH, MOMKHE GYRZYT OTOPBaThC.

Ecan 7 BHYTpPeHulS HOpPMais K MOBEpXHOCTH S IAHETH, B Kawo# Touke S
JOMEHO CYLIECTBOBATh HEPABEHCTHO

LA

L

oTkyma -
Wy
Sy ds >0,
rae MHTErpail B3fT 0O Bcef MOBEPXHOCTH, ’ :
C npyroff croponn, umeeM To H3BecrHoll dopmyne Tpusa 1:

aw
‘h? dS‘=-—-Sﬂ5Wd1,

e BTOpOH HMHTerpan pAacHpoOCTPAHAETCR HA hech 06neMm, 3aHATHE TITaneTod.
Qreiona, UpHEAMAs BO BHHMaHMe (14), HaXomHM:

j%‘f’. as =45t { has—ar{ dee=< asfity = 207) . ALY

1 Cu. mpunowenns, § 3, dopmyay (6) .

-
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[} 3
FRe 1 O603HAuaeT noAH ofmeM, a k, — CPEAHION IAOTHOCT:  [AHETHL

TlosToMy HOMKHO OKITE:
w? < 2nflye . , (15"

.
Mu B manshefwes yBAMM, 9TO CPEIHIOD CHAY TAKECTH ha semiel Mopepx-
‘OCTH MOXHO HPHOMmKEHHC MDRECTABHTR Kax-

G:-%-- -

rae ky—— CpeaHsd INOTHOCTh M R, — cpemiuft panuyc Bemay, Hexmouur f
, IPH NMOMOIH ITOTO BHIPAMEHHT H3 (15), mafimen:

3 Gk
2 ._'__f_:}’
[Ipumen sa enuHMHY BPEMEHH .cenym?y cpedrezo speMaHu, TOTHR
' w < 0,00152 l/ Em, .
» : kg R

EciH npi H3MepeHuH yTAOBOH CKOPOCTH MBI NIDHMEM 832 ERHEHIY ceryHGy
avai, td BTOpOff WIEH HY:KHO pas;enurh ha arc 17, nocne 4ero moJydHM:

Y i
0 < 313" 1/ B,
+ kﬂ y
B cnywse Bemad (k,==Fk,) oTCiOa BHAHM, UTO YIVIOBAA CKOPOCTE MOMET
yeemuyuThes  HOo 313" B cekyumy “BpeMEHH (npoxomxuTensHocTh  0GopoTa
okomo 1%97), mpryeM MOBEPXHOCTHAN TSOHCCTh HE NEPECTAHET GHTE HANPABAEH=
ot prua. [ cayuas IOmurepa (&, ko=0,242) crnenyer w<_2' 34" (nanu-
MeHbIIAS PONO/MKATEIBHOCTS 0GopoTa 2%207).

Janpie M Hafimes Oojiee Y3KHE HDEHSNH [ yEAOBOH CKOPOCTH, HCX0Ad
¥z HpyTHX, Gonee CIRUHANLHEX THIOTES. )

TN\ LT Z&7

, o [ PECHYB/MKAHCKAR v
nugemit IT. HAYSHOTEXHIYECKAA
BUB/IOTERA

1
l




Farasa stopan )
YPOBEHHBIE [MOBEPXHOCTH 3EMHOM THMKECTU

8. CYIGECTROBAHHE 3AMKHYTHIX MOBEPXHOCTEN yeosug ssawsy 3eman, B Ha-
cTofulell raase 3aHMEMCs HeKOTOPRIMH BpoGaaMaMH, HMEIOUTHMH - 0cO0RI HHTEPET
mnst HaweR 3emaH BBYAY TOTO, YTO B HHX saMewany sneMeHTH, NOLAAIOUECH
H3MEPEHHID, a TAKOKE [I0TOMY, 4TO Te ¢hopmynn:, xoTopue saech OYAYT BHBEIEHH,
KMEIOT BAWHOR 3ZHAUYeHHE B HCCHEXOBAHMAX (HCYPH TedHia H 3eMHOH THKECTH.

HauneM c [0KA3ATEALCTBA TOTO, “4TO, MO KpakHeft Mepe X0 OMPRAGHEHHOIO
paccToSHHA OT (hH3HURCKOH [IOBEPXHOCTH SeMilH, YPOBRHHHE NOBEPXHOCTR AaMK-
HYTH H HMEIOT KaNcIasw eIHEHCTBEHHYIO OBULYI0 TOUKY ¢ PAAHyCOM, fIPOBENCH-
HUIM M3 [eHTpa Macch. JIOMySTHM CASAYOINMe 5Ba JIONOMEHHS, ABMIOILECCR
JAHHHMH HAOMIOAEHHA:

1, dusnupcKad NOBEPXHOCTD Bewan mano omMyasTea or cepu. Toumee,
MH MOMEM B3HTh HA OCH BPAWIEHHS TaKyld rouky G, HamGonpliee H HaHMEHb-
mee paccrofnHe KOTOPoH OT NMOBEPXHOCTH SeMad OT/IHYASTCA OT CPEAKero pac-

croguus R, MeHpuwe uem Ha ﬁﬁlﬁr. {[Tox R, mu Gynen noxpa3ymenaTs Paspyc
m

cepsl, HMeoniefi oOBeM, paBHbH OObeMy 3emmd.) .

92, Eenm R, — nauGonpiiee PacCTORHHE TOMKH 3CMHOH IIOBEpXHOCTH OT
roux G, M—macca Seman, f— NOCTORHHAS NPHTAMEHHA, © — yI0BAL
CHOPOCTE, TO .

L

m‘2R13 1 .
fM < m‘ r (1)

TMeppde u3 STHX MOAGKEHHH YTBEDHAAETCH [PCCTHIMH ACTPOHOMHYSCKHME
HAGMIOLEHHAMH, B OCOOEHHOCTH, H3MEDEHHEM JyHuoro mapaanaxca. ‘To xacaercs
3 .
02 N
BTOPOTQ, TO BEMHUHHA OTHOLIEHHA % BLIBOIHTCA~ H3 SAEMEHTOR NBHMIEHKS
1
Jlynr BOKpyr 3eMWIH H INOMY¥AeTcs TOYTH PABHOH 384 * [Ipuuas BO BHHMAKUE,

yio By — Ry < ﬁ)—'g,

PaceMotpun panuyc-sekrop GP u Hallaem, X0 KaKQro paccTofilng OT TOUKH G
dyngups W GyZer BO BCAKOM Cryuae yGupaloliel RPH RO3PACTAHHH paccTod-

A “J
monyuny HepasercTso (1).

i
uuga GP=—=qa. 3aMeTuM, 4T0 NpPUH3BOAHAL -y— €CTH HE HUTO HHOC, KAK CO-

crapasionias X CHILL TSDKECTH IO~ HAGPARAEHUIO PG. Ho X B0 BcHKOM CAYYae
GoMbIE TOTO SHAUGHMA, KOTOPGSS OHO \imeno Ou, ecnn 6H Best macea, e
Suna cocperotovena B I — TOuKe, rAe MPOFO/IKEHHAS NPAMAt PG Berpeuaer
cibepy S,, OMHCARHYID PARHYCOM Ry M3 LEHTPA G, m ecmd Ou ueHTpoOemHas
cHna B Touke P Gbina HanpasdeHa no npamoft GP. Tlaaromy mmeew:

L) __...._-—fM
P N PEERE
; B LY

wig,




YPOBEHHHE (OBEPXHOCTH 3emMuOM TARECTH

R} a
[ToMHOMHE HA _-L, MONOKHB — == x H mupunomung (1), noayumm:
.

fM Ry
RE I X

x> G B

_Bropo#t uieH ROJIOWHTENEH WA X, SAKALO-
yennoro Mewny 0 u 5,89...; mosromy X mo-
NOMHTENbHO DA BHAYEHHE @, SAKAIHAICIIHXCH
neway R, un 5,89 R,. Ocraerca n0KasaTh, uT0
BHONE MSore pauyca-mexktopa W yGwmaer,
gauuHas or cdepu §, panmyca R, mo pac-
CTOSIHKA, DPABHOIO B KDYIVILIX YHCAAX IUECTH
BeMHEIM PAHyCaM. '

Hnst srott uenu BooOpasum ceGe ctepy S,
c uentpon G u paxuycoM R,=0R,. Ilycts @
H S-—TOUKH, B KOTOPHWX HEKOTOPHH paamyc,
nposenerustlt 13 Touxn G, BeTpedaer cepH
S, n S, B @ OSymer: .

M
Vo> R’ Yepr. L.
g :BVK , .
oM wRE M B , fM ( 1 uﬂRf)
1% _— e — Y = e | == —_—
Vs <Rm—R T2 ”‘4RL+ 5 R = o g + o

TlocnegHee BHpANEHWE B CKOOKAX MeHbWe SAWHHIM HA OCHOBAHHE HEpa-
sencrea (1). Orcroga:
. M

W, < g < Wo-

Téx kax W HenpepeiBHo YOmBaeT or @ Ao S, MR Oy#eM HMETh OJHY

H TONbKD OXHY TOYKY Mewny Q d S, and xoTopoH Wl—_.ﬁ. 3o padccyNIeHHR
: i

MOWHO WOBTOpHTS HAs JI06IFe pamuyca-pextopd. Takum oOGpasgm HMeew no-

M
BEPXHOCTL YPORHS X (nonepxuoc'rh W= g—R—), KOTOpAf 2AMKHYTAa H BCIpe-
T F A *
yaeT pamuyc, BeIxoASMEA H3 TOukd U, ONMH H TORBKO OMHE pas. Hexona ua
nadipenHolt TaxkuM o6pason X H WA, BHYTPh HJAH Hapy#y, MOKaXeM CyLICCTBO-
BauMe OBCKOWEUHOFD uMe/a APYLHX BaMKHYTHIX IOBEPXHOCTEH YPOBHS aHa-
NOTHUHEX 3 TaK “Kak B TPOCTPAHCTEE, BawmONGHHOM Memmy S, H S,

W ¥ N
MpOH3BOAHAN Yy KOHEYHd, OTAHYHA OT HYMI H I0CTOAKHOTO 3HAKA.

TlprpeseRtre pacCyRUIeHHs HEAOCTATYUHE VI TOro, YTo6H HOKAa3aTh CYLIe-
CTBOBAHHE BaMKHYTHX NOBEPXHOCTEH YDORHT BHYTPH NNaHETH. OpHako aHano-
THYHBEINE PRCCYIAZHHAMHE MOMHO AOKa3aTh CYLIECTBOBAHHE TAKHX fMoBepxHocTeR
no TayGuen B 600 x4 OT TMOBEPXHOCTH 3eMiM B MDEANONOKEHHH, |TO IO Ta-
koli rAyGHHN NAOTHOETH 3EMHEIX COEB HE IIPEBOCXONHT IeCcTHKPATHON MIOT-
HOCTH BOZH. .

9. ©pPMA YPOBEHHHX TOBEPXHOCTEH HA BOIBWRX PACCTORAUTY QT SEMIH,

[lycrs Ry ecTb pandyc ‘ciephl € UGHTPDM. TsiNECTH G w sakmovalonied

2% ?
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g cebe oo maccy Semad. TloTernmanceasn dbyugnua V yGuBaer BAOAb KAWIOFO
pajyca TpH YHAJSHWH OT NOBEPXHOCTH CaMOH cheper BO BHEHIHGE MPOCTPAH-
creo. OTeioga caeAyeT, 4TO, ECAH OCE 2 &CTh 0Cb BPAUIGHHA, t — onHa H3 ocel,
npoxomamwmx wepes G M TEPUEHAMKYASHHX K 2z, TO 3HAUCHHE dyuguun W
B TOYKE HA OCH 2 HENpepHBdo YOmBaer IApH yianenHy oT G, HauywHag OT
chepu R. Hanporus, Bnons ocu ¢ W yOMBAET BO/IOTH IO HEKOTOPOH TOUKH, 10C/IE
wero OHO BHOBL Bo3pacTaer o GeckoneunoctH, OrTcloza ansd sHauenufi ¢, MeHb
IMEX  HEKOTOPOTO NOJOMHTENBHOTO KOHEHHOTO WHHCAA, MOBEPXHOCTD - We=¢
e MOjer MMETh OOLIX TOYEK C IAOCKOCTBIO, TIPOBRNEHHOH epe3 G HOPMANBHO
K ocd BpamenHs. JPyrHME CAOBAMH: NG U36ECIMHOM PACCMOAHUL O Seatatt
VpoBeHtse NOBEPXHOCII CIAHOBAICR HESQHIHYMbLALL. .

Ha GonpmHx pACCTQSHHSX OT JeMaM foTeHUHANbHAR QYHKIHT V womer

—_—

6147h MpUGMIDKEHNO Bupawena yepes Mig, rae p='1/ x4} y2 4~ 2% ecrb pac-
CTOSHHE TOYKH OT Lenrtpa TaxecrtH G. Otciona ypasHeHue ypOBSHHOH roBepx-
HOCTH MoweT OHTh MPHOAMIKEHHO HARHCAHO TAK: ’

) M, o

PliFern=. @

Sto e¢Th MOBEPXHOCTL BPAHIGHHS, ¥ KOTOpOH Yp)BHEHHC MEpHAWAHA, CCiH
yepea ¢ 0GO3HAUMTh PACCTOAHHE TOUKH OT OCH Z, TAKOBO! ’

*

of
——'—fi—,_.-i—ﬂ-)—%zc,. U
. VEtr2 ' 2
ofKkyfa, TONOMHE _
wiR 3 ¢ R
—_1) = '
m M TTRR, S
TonyyHM:
1 e h ®
VE+2 22 2R ‘
Dra Rpusas HMEST ACHMUTOTOH npamylo, — ApaiIeIbhyIn ol 2 M
I OTCTOSIEYI0 OT lOCAegueft Ha pAaCCTORHHM

very/E.

KpHBHE TePEeCeKaldT OChb Z HA PACCTORHHH
2

Zp =1 —"Rm

h

Uepr. 2.

or (. Tlepeceuenus c OChIO ¢ HAXOARTCH HA pac-

crauu T oT O, ONpEagigeMOM ypaBHEHHEM
= T

lgg—h———[aiz:,o_ 4

i Lot
Tl AocraTodHo GOJII:H.II:IX anaueHuft % oso

MMERT JIBA TONOWHUTENBHLIX KOPHR! XPHUBAL HMEET
B 9TOM Cfiyyae J;se BeTBH, H3 KOTOPHX KaWAzd

BeTpedaer ocs £ (CM: yepr. 2). Jlnm manpix dnavenufl 2 Her NeHCTBHTCABHREIX

nepeceueHnit KpHBOR € OCbIO £, H KPHBAas COCTOHT M3 ABYX BeTESH cmmerpnq-‘
LY
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4

HHX OTHOCHTENEHO 3T0H OCH. Snagenne kg, KOTOPOE pasAeiseT STH ABA CIY-
yan, ompeng/afeT HBORHOH KOpeHb ypapuenua {4), &g KOTAPOro .KpHBast JIMEET

< .8
aBofHYI0 TOHKY Ha OCH I Ges TpyAa HAXOKMM h3=31/T H- CODTEETCTRYIOIIEE
sHaveHHe T

P
! = LY
» == R’”V L'

T =gt 1y ==0452T, 7==6611Rp

|

Orcloga MOXHO HAHTH NYTeM pasnomeHust B pal, HI0 B ABOMHOH TOUKe
nput h==h, 00¢ BeTBH KpHBOW TIEpEceKaloT O¢h ! MOM YIANH 60 u 120°

10. Cpeasgs KPHBH3HA YPOBEHHOH NOBEPXHOCTH. JAunpn cun. Hasopey cur080d
suKiteli OPTOTOHANSHYIO TPABKTOPHIO K yporenHoN MOBEPXHOCTH, WM TAKYIO
AHHWIO, LIS KOTOPOH KacaTenbHad B MoGod TOYKE CORMAZAET C BEPTHKANLID
8 5TON Touxe, [lgpBat KPUBH3HA CHAQBOR JMHHH, 3 PABHO H TJABHAL KpHinsna
ypOBEHHON [I0BEpXHOCTH § B napHOH ToUKe BHPA3ATCH 4eped BTOpLIE HpOK3-
poxunle Gynxuun W.

KocKHycEl HANPABNCHHA HOPMAaMH K S pasakl L% A T. A, Takum obpa-
g

30M, HAGHBAH Huepe3 R paaHyC Nepnok KpHBKIMH HOPMAnbHOrO cevesus S
8 TouKe A, Hghmes: ! ' ‘ .

R NAWdix  3Wdly  sWdx R =
B T o
g \dx ds2 ~ dy ds2 0z ds?

F:
rle YCIOBUMCH CuHTATh R MOJNOKHTRIGHLIM, GCAR HOPMANBHOE CceveHne obpa-
[MEHO BOTHYTOCTBIO B TY CTOPOHY, KyAd BO3pacTacT W (raxwe B Ty CTOPOHY,
Kyfla HanpaseHa CH/A"THKECTH, KOpode .;TopopE — BHa), C Xpyro#t CTOPOHEH,
nudepenuupys ARa pasa
. Wix, y, H)=¢

N0 OTHOUIEHAIO IYFH § HOpManLHOrO CeueHHs H MDEANOIAras, UTo 3a och Z
BaTA BEPTHIAND 5 'M, RanpapIeHHASL BHHS, OYZeM RMETB JJfl TOUKH M:
dz AW AW hYig ? .
. =0 —=a—= 0, —=g A B
;s ds v dx % ©
2 2 2 ) 2 .‘ .
BW(:}{x) 2BWM_Q+BW(§Q) ireh. @

et \ds: Bxbya ds 3y2 \ dy

" Hasomem uepes o Yroni, KOTOpHE OOpa3syer, HOPMATRHOE CEUGHHE R M
¢ OCBIO X; TIOAYHHM!

\.d_ —_— d— —r ’
5= cosd, . dJs ==sina,
OTKYIA (pH MOMOLLH (5) m (7

L (E';gcos!{;x+2%cos;q sina 4 %:f'sinsa).

*

LR
R g
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~
flyets Ry w R,~— viaBnue panmycht KPHBHSHL ToBepxmoctd B A, Bynew
* HMETb! -
1,1 aaw R
Rl Rﬂ aﬂ . (8}
L Bﬂi’ﬁ_’*!‘i_’.“(aﬁ_“’)“]
' : RRy g [Bx2 Byt way/ I : -

¥
Insi saxomgenuss nepsol xpHEHsHu cunoroft AHuME B A 3aMeTHM; dTO,
oGo3Hayan uepes d# SAEMEHT CHAOBOH ABHRE 1O Hanpannenmo BBEpX, HAmpa-
BASIDIIHE KOCHHYCH GyOyT:

dr_ LW .
- dn g o ~
M T. I, OTKyZAd
@x_ L dgdW 1 a (W
) dnd @ dn dx g dn(af)
HT M Bnarnnapa HRUIEMY pacMOMOIKEHHIO ocel dn=s-—dg. CnemoparensHo:

dﬂx Lew a1 ¥W a1, 1BW

dmt g dxdz’  dmt g dydz'  did gz g ¥
C apyroit CcTOpOHE!, HMeeM: L.

=)+ (5) ()"

oTKyna, Gepa NpOH3BOHNE H TPHHHMAG BO BHHMAHHE (6), nonyunm gam
TOUKH M: - .

dg_ JWew dg_ ¥W

T 2 e’ ™M i ez

1

H [opo0HHM o6paso:
9 2w dg_ oW
w2 |
OTKYA
@x_ Ly dy_ Ml

= y — =0 g
dnt g dax’ dm g dy dn? )

[epeas kpusHaHa cHAGBOR AHHHM Gyner:

1 1 B‘g‘)s ‘(Bg)ﬂ
—— —_— + —_— -
P gl/(ax dy
s neproft gopmyam (8), npunmumas BO BHUMaHHE, 4TO
’ VW > AW el g
o tse = AW — — =208 — 4nflk — 5,
= T ? L k=3,
wafqem: * R

1 1 oz
—+—)—-—=4rck—2tqﬂ, 10
e(7 tr) TR 49
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S1o ects Qopuyaa Bpyuca, KOoTOpan CBASLIBACT CKOPOCTE yOriBasng CHAR
TRNECTH € BHICOTOH, CpeJHIOI0 Kpﬁauany .ypoBeHxoft NOBEPXHOCTH H I/IOT-
HocTh R (KOTOpas MOMIKHAE OrITh, KOHEYHO, MOJ0KEHA pardcft HymO InA BHeMm-
HUX TOYeK 3eMaH).

11, TIPHBEREHHE ACTPOROMUMECKOH LIHPOTE! M ROATOTH K YPOBHI mops, [lpen-
TOADHCAM, YTO H3MEPeHZ ACTPOHOMRMECKAT (IUHPITA @ H ZEOATOTA A TOUKH NV,
naxomminelics Ha BHCOTE fi Ha® YDOBHEM MOpsi. Jiuuusg  cuA, MPOXOIIUlas ve-
pe3 N, BCTpeyaeT reous B TOUKE M, = xoropoli HanpasileHHe BepTHKANY He-
MHOFO OTMHYaeTcs OT BepTHkazd B'N Hasosem uepes @ 439, 243 actpo-
HOMMYECKYIO WIKPOTY K HOATOTY B TOUKE M: sTo ecTh TaiKe BIHPOTA ¥ EOI-
rota B N, NpHBEIEHHA’ K YPOBHIO MOP.

dopuyna (9) xaeT NPHOMHKEHHYIO BENHUHHY norpaBounsx wieHos Oy, &k
Ha camost Xefe, NpHMeM HA9Ai0 KOOPAMHAT B /M, BO3bMEM BepPTHKAIL
B 3TOfi TOuUKe 3a OCh 2, [VIOCKOCTh A4CTPOHOMHMYECKOTO MEpHAHaHA Sa 110
CHOCTL* 2X. IR MepBWX HAMPABMNIGIUX KOCHHYCA BepTHKATH B M Gynyt
HYASMH, @ BEPTHKATE B [V NOJyYHM H3 pifa ‘Tefinopa, NpHHUMAH BO BHHMA-

aue (9):
w_mey 4. W
. dn g \9/4 '
rie smaexe O oTHocuTed K TOuke M. Z

G npyroft croposH, ecnn wa cdepe pazuyca I mnpei-
cTapuM ToOuKaMH X, Y, Z HanpasieHH: KOO IHHATHEIX <Z X
ocelf (Touxd X u Y uzobpawaloT Touxd cesepa H B0+ N\
croka), Z'-— HampaBneHde BEpPTHKANK B N, P— cesepanfi
nomoe Mupa {(cm. sept, 3),'Gymem HMeth:

ryra (PZy=90°—¢ — 8,
ayra (PZH)=90°—y¢, .
yrost (ZPZ") =8k Yepr. 3.

Orciona 3 cdepHueckHy TpPeyTOABHHKOB PXZ' u PYZ' nomyuuM: .
L]

cog {Z2', )= % =sin g cos, (g - Sp) —cos ¢ sin (p-} Su)cos 8,

cos{Z',¥V) =% =cosypsin 4 3
G -
[TpeneGperast MallbMH BEJHUHHAMH MOPSAKA BHUIS. NEPEOTO H NPHHEMAT BO
pammasne (11), nadaew .

- 5 fnsd - \m 8
zp=-——<(-g) , COS® u1=—-(—g) .
B \x/y Zund¥/ o

DtH GOpMY/IH NOZBOANIOT BEMHCIUTH nONpaBoyHLe WIEHH IJ8 NPHBSEHHA
UMpOTH W HOATOTH ¥ YPOBHIQ MOpd B cyuae, eCAH HSBECTHH IPATHEHTH

9 9
£ H < cHAL! TEDKECTH HA reoHae B HANPABACHHN cesepa H BOCTOXA.

% dy
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¥
12, VaMEHEHRY YPOBEHHOM NOBEPXHOCTH MO BIMSHUEM HESOALIIAX BEPTHKAMh-
HMX, MEPEMEUIERH! NOBEPXHOCTHOA' MACCEL FlaumeM c HCCIGHOBAHHS 'HEPTHKA/b-
HOrO CMOIISHHS YPOBEHHON MOREPXHOCTH B TOUke P B Crydae, Korsa BOmEaH
sTo#t ToukH ¢ynkuus W monydaer HefoiblIoe HSMEHEHHE éW. Ilpobemem ue-
pes P premnn Hopwank PQ, u mycts Wp, Wy —— BHAYEHHS W B Toukax P
H @, KOTOpREe MEl NPHHHMAEM OYCHB GnEaxumy Memay cobolo. [Tomyydw, Tak
Kaxk PQ—om
. W A

WQﬂ Wp+-:5;1- SH+... =‘Wp—gsf3+...\

q WeiW=e re Mm oTOpGcuaR Mamwe BTOporo mopmnka. Orciona
caemyer, wro, ecin W BGausd P noaywaeT IpPHpALeHHE
S W==gdn, nosepxHocts W==1¢, NepBOHAYAILHO IPO-
XORMBIIAH epes P, Gymer Temeps NMPOXOJUTH Yeped Q.
OTCI0ma CMENeHHe YPOREHHON NOBEPXHOCTH, COOTEETCTBY -

Yepr. 4. 10HIee HIMEHEHHIO OW dynxuuH W, npuGanKeHHO PaBHO:
W

fn= . 12

== (12)

PacevoTpum Temeps 3eMuoi ol MOCTOSHHON TOMIMHK, COCTOAWIMA HB
OJHOPOAHOFO BELIECTEA, WMEIOMUE KPYroBOE OCHORAHEE H Goaploe MpoTHRe”
HHe N0 CPABHEHHIO C TOMMIMHON, HHNHAR MOBEPXHOCTB KOTOPOrO COBTAHART
¢ yposexHoft nomepxHocteio S. IIpeAnonoNHN, 9T0 BEIWECTEO TAKOro Cnos
ynaoTHSteTCS W NONHOCTHIO KOHIEHCHDPYRTCH HR NOBEPXHOCTH S. '

Haltnem, kakoe u3MeHgHHE BHI3HIBASTCA STHM B dyuguyyn W mns TOUKH B,
HaxoaMu{eHcst B UEHTPE OCHOBAHHS ca0f., BulMHEASHHE MOMHO MPOWSBECIH, ngie-
seGperasg KpPHBM3HOH ca0f, T. €. OTOMAECTBART €ro ¢ DHHOPOEHEM KOYTIRIM
numunapoM. Ecnd nada BelCOTA 2, pan,aycf OCHOBAHHE R, MJAOTHOCTE &, TO.
moTeruuadbHy0 QYHKIAIO UWWIHHAPA HA TOUKY P HeTpyAHO HOAYYHTE B Cile-
AYIOUEM Bﬁli?:

z
IV._—_2r:k§(V’Rﬂ+zﬂ-—z)dz. e

1
[Mocle. KOMACHCALYH WHARHADA B IVIOCKOCTH €CO OCHOBAHHS MOTEHIHANLHAL
dyHKIHA [PHHAMAET BHAL
- -
V' = 2ekRe=2uk | Rdz.
" d

& -

BoanMmen paa}}ocm, NpennoamunB, HTO R ouene BE&JAHKG [0 CPaBHEHHIO

c 2 ’
. \ /

V- V=2ak§(fg+z —VETH dz=2::k§ (2 _%4. ydz=

]

H or6pacuBas wWiekn ¢ z% .
V' — V== ke, N {13

-~

LS
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C 5THM NPHORMKEHMENM DE3YISTAT He 3aBHCHT OT pajuyca ciod, HOCKONB-
Ky, AOHATHO, STOT NOCASKHUH BEAMK IO CDARHEHRIO ¢ TOMWIHMHOH, Ouo u
NORATHO: YAaCTH COSt, YHaIeHHwe OT Neutpa P, NPOHIBOIAT HGUTH OLKHAKO-
BOS, NEHCTERE MO K MOCIE KOHIGHCALMH, NOTOMY 410 KX paccrospue OT P
NOABEPraeTcs OUEHb MalOMY OTHOCHT/IDHOMY H3IMEHEHHIQ. Orciona CANYET;
yro Gopmyna (13) Bepna Takke, ¢ TOR we CTEHEHRIO NpUGAMMKERHA, H AT
CAOGE C OCHOBAHMEM, OTIHRHEIM OF KpyTa, €cn TOABKO paccTofnHe TOUKH P
OT Kpag C/IOA OYeHh BENMKO MO BCEM TOPH3OHTANBHEIM H2NPABACHHEM no cpae-
HEHHIO C TOMUMHOM CAOH.

Mprn ynoMTHyTOH KOHASHCAUHH W uamennTCA, TAKHM 00pazoM, NOUTH HA
Jwkz3, B BepTHKANbHOR CMEWEHHE ypoBeHHON noBepxHOCTH Oyuer Ha OCHO-
sannn (12): . -

Sn= f= ka2,
g

Samedan g npHOAMKeHHEN > BHDANEHNENM:
4
* 3 fekoRmy -
rie &y u R,,— cpenpsa IIOTHOCT, W cpesnn paanyce 3eMaH, NOAyLHM:

dn= - (14)

Paccmofpus mas mpumepa Imockoropse [amupa B Asui, HMeOmEe Cpel-
HIOW BHCOTY oxono 4000 4, B TNPEANOJONHNM, YTO BEUIECTRO Ero GuLID TIEp-
BOHAUANBHC CKOHEEHCHPOBAHO HA YpOBHE MOpR. (Dra rumoresa ¢ (puanuecKod
CTOPOHH aB6CYPIHA K HMEET Uedsl0 JATh JHIE NPEHCTABICHHE O BeNHAHHE
auauennft 87, COOTBETCTBYIOWUX GoAbinEM Icaralmasmarm,'non,oﬁnms TEM, KOTO-
pHle BuaBand nomustie Ilammpa) Ilepememenne, xqropoe npeTepren MoBepX-
HOCTb IeOHAa Graronaps MORHATHIO T/IQCKOrOphA, HAETCs (14) c ofpatubM
sHaxoM. Ilozmaras

. %:—g—, 3:4000_..14',’

ROAYYHMM 3TO TepeMelieHHe pasnemy — 0,80 a2

" Tlo cpasHeHu:0 C TpanAHOBHOCTBIO TEOJIOrHYECKOr0 ABAEHEA, KOTOpO@ MH
PaCCMOTPENH, M MO CPABHEHHIO C TeMHM HenpaBHibHOCTIMH reond, XOTOpPHMU
O6BIUHO [peHeGPeraloT B TEONEIHYECKHX HCCABAOBANHAX, MOLCGHOE, IEpEMEHIE-
HHE MOIKHO CMHTATH ACHCTBHTENRHO HHYTON(HRIM.

713, BIustiuME HEBECHBIX TE/ HA 3EMBYIO THKECTE. B § 4wt HawM crtpodns
semodoss BepXHHH TpeieA TOTO BAHSHHA, KOTOPOE HMEET NPHTSKEHHE APYTOTD
1efecHOro Tend Ha KOMIIOHGHTH TSIKECTH JauHOH nnaHeTsl. Témepb MH ApR-
GAuCeRABLAL T BOILILCACHI e  OLRHHM  BEZMYHHY TAKOTO Boaneficreus, Pac-
CMOTpPHM TIPHTAMEHHE SeMin neGecunn TenoM C (Comsmey, Jiyso#t u 1. m)
# mafimen moTeHnmansHyio ysxusio J rena C. [lpuEsB 3a HA“Yano KOOpAWHAT
mewtp Maccw (' 7wena C, HA3OBEM Yepe3 Xy, Yo, Zp KOOPIMHATH LeHTPA
wacc G 3emmn; x==Xo-+a, y=Yp} B z=2-11Y nycm GYEYT KOOD-
IMHAT.ME RpYToH Toukd P 3emad, Haxopsmme#ch GaHs HOBEPXHOCTH nocaeared,

Fi
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e

Wz spuncreundt § 4 caenyer, 4T BANSHAE Ag, Tena € Ha COCTASANIOLIYIO
aeMyoll TamecTH B P MOWHO BEIPA3HTDL -yepel

semre (50,41 (i) 1 () 2

P roe wapeke O orHocures K rouke @, LEHTPY MACCH

, ey,
r /',r Ciona BXOIHT BbpRNEHUE MOTeHUHAAbHOR (rynK-
e wen U; TpHGAINEHHOE 3HAUEHHE €8 MOAYMHM IDH
R [HOMOIM DA3NOKEHHs B paAl, NPHHHMAad pasMepH
Tena € ouedb MAAKMH [0 CPABHEHHIO C PACCTORHHEM

Ga'.
Otosuauum uepes kdr’ anement M MaCCH tena, C,
' —ero paccrosrue oT mearpa G, ¥, y',z’—ero
KOODAKHATH, 7— €I'0 P<CCTONHHE, OT TOYKH P wuo-
Yepr. B. JIOWHM G!'P=p, yron (p, p)—y {uept, 5). [Tonyunn:

sl + g3 —2pp' cos; d

r

L
' -
—I—-:'!?(l-}-%; %—cosw:) 2=—:—1- cos-r—-* (l—-3cos‘-!1)+....‘

0TKYSA

U:'Jk'f" '+ jpcos*rk'a"c 9359'2(1—3cosmk'd='+..., (16)

rae M! —wmacca Tena C.'. .
Tak xak '

® ¢ cost o (a3 220,

10 mepwlt HATerpad nocaegHeit uvacth (16} mpempamaeTes B HYAB, TaK KaK
Hagano KOOpAMHAT B3aro B uexTpe Tmwkectw C. IomycTwe, WTo OCH KOOpAH-~

HaT COBMAAIOT C T/A3BHBIMH OCHMH MHEDPLUHHE Te/ja C TMOAYUHM,

59'%' df=j(r*+f=+faﬁdf:-2-{P+ Q+R),
j‘p'ﬂ cos?y & dr':,glpgj (xx' + ¥y 2202k di'=

= g 1@+ R—P)+ AR+ P— Q)+ 2P +Q—RI,
i
roe P, @, R — riapuue MoMedTH uuepuuu Teaa G
Toacrasasa B (16):

r= L@+ R—2P)+ AREP Q)+ 2P+ Q=R+ e,

H HA3WBAT uepes A, |, V HAMDABAAIOUIHE KOCHHYCH npavolt G'P, noayuam:

R ;s JRAL-P—2 P ar
U—‘“— [1+ ()‘EQ_}.M!PE 4wt +M,'Pﬂ 9. e +§an ]'




. YPOBEHHHE TIOBEPXHOCTH SEMHOH TSIKEGTH 7

MowmenTn unepuuu Meuwme AD'%, rae D' —- MaKCHEManbHbIE panuyc-BeHTOP
nogepxnoctd ey O. ITostomy ¢ TOUHOCTRIO O MAAWIX BIOPOTO ROPAAKA OTHO-
menne D':p MOWEM UOAOKHTb PABHBIM:

u=2  =VETATA,

OTHYHA
»U_ M 3Ma  RU __3Mxy  BU __3Myz

it s = i7
3x2 # B dxdy ps Axdz gt un

3HaueHus STHX MPOW3BOIHSX RAL TOUKH X, Vg, 25 (UEHTPA MaCCH Senmnn)
MH HOMKHM BCTaBMT: B hopmyay (15).

Ecax  B3aTh OCh Z TAPA/NEIbHO BEPTHKAIH B P, HanpasleHHOH BHHI, OCH
X W Y— NapaIenbHO HATPABAEHHIO X TOYKAM 1074 H BOCTOKE, 0603HaYATh
wepes A paccrosmane G'G or uenrpa MaccH Tena C 10 UeHTPA Macchl Jemid,
uepes § ¥ A-— seHHTHOE Paccmxaue H a3HMYT (".‘ 16 OTHOWEHHID K P, TO
TOMYHHM? .

xy==Asinlcos A, yy==-—Asin{cosd, z,=-—Acosl,

Uro wacaerest &, §, ¥ (NpoSKHHH panmyca Ha ocH KDODIMHAT), TO MH MO-
WeM ¢ NOCTATOMHBM mpHGAHKeHueM n[puuate Semnlo 33 cepy paamyca R‘m,
H TOCAL
' T a=0, }=0 (=Rpg

~

Orciona cornacug (15)  (17) (rze monoxum A mmecto p):

. R, .
Ag,=-—3sinlcosfcos A TR M.

FloxoBubM e ofpasoM malimem:
ﬁgy_—_-SSianosZsinA%M',

- bg;==(—1-1-3cos? T) ili—’;’- M. '

i

- x

Kakue we OTKIOHGHHS BEPTHKAZbHON JHHMH COOTBETCTBYIOT TAKHM MpHpa-
MEHHAM KOMIUOHeHTOB CHim TmwecTH? IIpumeM, xak W7 paHblie, 8a OCb 2z He-
BOIMYIIEHHYI0 BEPTHKANB, 4 83 OCH X W y —HANPABACHHE K 10Ty H BOCTOKY,
TOPEA LBA NePBRX KOCHHYCA HAMDABAEHHS OTIIOHSHHOH BEpTUKAAH Gynyr, npe-
neOperas MalmMH BIOPOTO WOPAMKE;

Ag. 4g,
Cosle= —,  COSYm=—n \
g -3

C mpyroft CropoHs/, 0GO3HAuan UuEpeS Y WONHOS OTKAOHEHHE M & 'aSHMYT
I0CKOCTA, B KOTOpOff OHO NMPOKCXOAMT, MOMYYHM:

cosh—=—3%imycose, cosp=sinysine,

E

OTKYZA AO MaJwX BTOPOTO UOPANKA:

_ MR,
Ycosaz=3slntcos ¢ cos A Mg"‘ ,
- . g MRy
ysina=3sln{cos{sin A &g’



8 FAIABA BTOPAS]
Fi
npada H Fit M M.
H, BaveHsn g MPHGAHKSHHEN eupdiested g :
" t pd
. —_2 o, *
yeosa=3sin{cos{ cos Agr w5
M R~3
T __n
ysina=3sin ¥ cos { sin AM AT

Uypo racaeTcs BeRHUHHH CHJK TWiecTH, To Onarogapi BafsThIM Hampasae-
HasM OCeff ee WBMGHEHHE PABHO ¢ TOYHOCTHIO IO MAMMIX BTOPOLO MOpAAKA
Ag,, T. e t

IR3
Ag— g(=— O 1) = —k
g gl—1+3cost ) 3r 45

13a. TIOTEHIHANBHAS ¢YHKLHA [OPHAHBA, Coxpansis 0Go3HaqeHns MPOIAOrO
naparpaga H MoJaras .

o 224 a2 . .
—_— =4 . —_— =A . — ] =4 €1 T, L,
(I]xz ' i (ax By)g 2 (le:) o = .

BAMAHHE, KOTOpOE OKaswBaeT HefecHoe Teno C' HA KOMOOHEHTH! TIUKECTH B TOUKE
3eman P (x, ¥, 2), MOWHO Hamucats B (opme: .

[ dy dv
&_gx._—_.fa-—-i, Agy=fa;;, Ag‘,_:fa,

rae ysxuua v (moTEéHnManbHas (HYHKLHS OPHAHBA, oGpaacrandoro Tejnom C)
OnpedensieTcH PABEHCTBOM: .

20 == (& — )8 Ayy + (¥ — Yo Aug + (F— 202 Ay + 2 (6 —x) (¥ — 30) A+
+2(y—y) (2—2zp) Ay + 2(z — 25) {(x — %y} 212

Bosmymatomee zeficTeie Tena C HA HAGPABAEHUE BEPTHKANH «H HA 3EMHYIO
TSKECTh MOWET OHITh, TRKHM 0OPA30M, aHANMTHMECKH MNPEACTaBIeHO NpHOaBae-
nieM uiena fo K dynkuwn W (§ 6), npoxsROAHEE KOTOPOH XAalOT KOMITOHEHTH!
cani TamxecTH, Cormacko ckasamHoMy 8 § 12 coOTBETCTBYIONISE BEPTHKAALHOR
CMEUIEHHe YPORGHHOA MOBEPXHOCTH 3EMHOH TMKECTH B paccMaTpupacMoit Touke
OTpenenAeTcs ¢ AOCTATOUHMM MPHOMKEHKENM H3

) P
g

Tlpuusis 2a GCh 2 MOpAMYIO, COBAMHAIOILYIG HEHTP MAcCH Seman & ¢ TOY-
kol P, u nonaras GP =R, nalineM:

r—x,=0, y—y3,=0, z—2zn=R~R,
OTKyNE :

+ ] . ;
‘ o ='§‘ AsaRz, h —_~.2_1.ng331.23 .
BrigpcaenueM,” aHanOTHYHEIM TOMY, HOTOpOE, 6L ApHMeHeHO B apeqme-
CTRYIGLEM naparpacpe, uafigem, 4TO -
. ) M'
. Ag=— 5 (1—3cos? h
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" £
rze & —yroa, Koropull ofpasyer mnpsad G@', coepunHsionlag LEHTP Macce
Semnr u uentp -tena C ¢ pasHycoM-BEKTOPOM GP. Tlpenebperas CiaryeM
SeMIH, MOWHO § 3aMEHHTb ueped {— ICOHEHTPHHECKHM SEHHTHbIM PACCTONHHEM
tera C mas rouxn, P. OTcioma HMesM:

. S
'_QEfMRE(I 3cos?l).

» 570 — OcHOBHAA (DOPMYZd AN BEIMHCAGHHS BEICOTH NPHIHBE B TAK HA3HIBAE-
Mol cratHueckoll TeopHH NPHAWBOE,

.



Faaqoa mpeines
TEOPEMA CTOKCA. O TAPMOHWYECKUX ®YHKIGHIX -

14, Teopema Crokca. Ecan 0aHa BHEWIKAR JAMKHYMAR VpoBeHRA nosepx-
HOCMb B U3BECMAHA MacEa U Y2408G7 CROPOCHIb BPAMEHIS  NAGHENIb, mo~
CEAUNUNG U HANPASACHNE ClUAGL MANCECTL “Onpedeanionecs o0HO3HATHO 047
rcasicdoli monuicye OanHOI NOSEPXHOCINU U 60 BLEM SHCUINCM RPOCMPAHCIEE.

‘SaMeTnM, 410, €CI¥ V, ©:Tb ROTeHUuATbHAA (yHKLHA (nenzsecTHag) nAa-
et B TOUKE BHyrp\H nosepxHocTH S, TO COLAAcHO (hopuyae Fpuual Gymer:

{'Blfé’ds=—5agvfd==4mw.
BT
+ s T -

;e dn - oneMenT BHyTpeHdedl mopmama x S ¥ A -~MORRAA MacCA DAAHETH
nepsufl HHTEYPAZ DacHPOCTpaHAeTCd H3 BCIO MOBEPXHOCTD S, a BTOpol —Ha
Bech JAKMIOMEHHEH B HeHl oODbeM. ’

Tiycts V ecrs norenuuansuag (ynXnus fIGHETH HA BHEIIRION TOUKY, TOTAA
OyzeT (Ha OCHOBaHHH HEHPEDWBHOCTH nepecit MPOH3ROEHOA OT ROTEHUHAALHON
-PYHKIHH) B JMO0OR TouKe AH

N

L}

vy v 7
I o '
W OTCIONR! o

Tav
——d =daM.
.Yhn

- 4
Ecnfl BOMyCTHTH, 4TO NOTERUMaIbHAT (DYHKIMS BO BHEIIHEM MPOCTpAHCTAE
MOWET WMeTh Jgea pasAuduiue a#avedus V K V!, T0 RomKHO OHTE:

Jon on
s 8

K MONOHHB \
V—V'=[, ()
Oylem HMETh!
; . Ww
. L das=0. 2
J n -

G mpyro#t cropors, U, onpenemsemoe (1}, ecTs, OuEBHAHO, TAPMOHHIECKAR
ysKIUs” I BCErO BHEIIHETO TPOCTPAHCTAA, & HA camoll moBepXHOCTH § €CTh
nocTosisnag, Tak xax mee Gyukumm Vou V' jomxss YAOBISTBOPATL HA 1O
BEPXHOCTH § YC/IOBHAM: .

fV—l—%E«(x%-{-)ﬂ):const, ‘
fV'+% (x? 4- y3) = const.

¢ Cy. npinoxenue, § 35, qnt;pwny (6).
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-

TIpuMerHM Teflepb KO BCEeMY RPOCTPAHCTBY, BHRLNEMY N0 oTHomeHne K &,
thopmyny [punal:

TG G (e = fona

T

Tlepawlt WHTErpal IPABOH vacTd ecTh HyZb HA OCHOBAHMH (2), ppruuMas BO
pHEMAHBE, 9T0 [/ NOCTORHHO; BTOPOR uHTErpal Tawwe pased HYJID,. AOTOMY
yro A,U=0 mia BreurHe# TOUKH. CreglogaTenbfo, H /ICBAT 4acTh A0JLiHA
PABHATEC HYAIO, YTO BOBMONKHO!JHLEL IPH
! W_W_W_,

5
I Y ¢ v .

B Kaogubf BucwiHedd TOMKE N0 OTHOLISHHIO K S. Tlostomy’ BO BHEINHEM IpO-
CTPAHCTER JO/MKHO 6utn U/=-const. Ho, Tax kax U ofpauiaercsi B Hyab HA
GocxOHEYHO GOABIIOM PaccTOfSHHH, T0 U=0 BO BCeM BHELIHEM APOCTPaHCTRE,
Orcona V="V s . !

BueiuHsisi MOTeHHuANbHAA (YHKIHM, TaKMM 00paseM, OnNpeseaeHa OXHOSHAYHO,
TaK we Kaxk 1 QyHyuyus '

-

W= fV 4+ 5 (24 59),

4 CTefOBATENbHO, H BEAHUNHA W HANDABNEHWE CHIH TAMECTH.

Samenanyue. BEcan S ects NOBEPXHOCTb BPAWEHHS, HANPHMEp BOKpYr ocd Z,
1o (yukupa V HOMKHA OCTRBATLCS HEHSMCHHOM NPH BCEX. WIMEHEHHAX KOOpHA-
H&T, BHIPAKAOIKX BpauIgHHE OKQA0 OCH 2, TosToMy V IOMKHO 3aBHCETD

tonbkO OT x%-|-y¥H OT 2, TaKWe KOMKHA CYILSCTBOBATL H BHYTPEHHAT CHM-
METPHA OTHOCHTEABHO OCH BpallEEHHHiHOBepKHOCTH S. .

+ 15, JIOTONHERUS K TEOPEME Croxca, Ecan dana Macea u SHEWHAR Ypogennan

nosepxrocms S, Mo dmurm OnpedesRemLs NOLOHCEHUE :geﬂmgz Maccpt naa-

Hemut It HONPABAEHNE 2AGEHBIX MOJCHNIO08 HAHEpUUiL. .
JelcTBUTRABHO, PACCMOTPHM, HHTErPRJH -

o

S ak d, S b s, Sck &, @)

= =

%

pacnpoOCTpaHeHHHe Ha Reck O0GBEM BHYTPH [OBEPXHOCTH 8, roe @, b, ¢ oGo”
3HAUAOT KOOPAMHATH S/AeMeHTa Maccw % dt.
Tlepenil” U3 BTHX HHTErPaJQE MOWET ObITb HANHCAH TAK: '

|
f=— 55‘ aldgV, dr, % 4

L3

e V,— noTeHnuanbHas |y KK TIaHeTH zis -suyTpentett Touki. TIpumeray

nemuy [pHHa2:

jwaavﬂwgm d::_-j' (UH-— Vaﬁ) as, e
) o an

T

al

4 Cu. mpuaomenue, § 3, hepyyay (7).
2 Cu. gpuicHeHse, §



-

32 [IABA TPETES

>

H aamerum, 4o A,a=0; noaydum:
1 vy da o
==\ (atd~Vv;=\dS.
41:.59.( an Ian) ©)

Ha TOM OCHOBIHMH, $TO NOTEHUHMAAbHA® (YHKIMA M €e Mepshe NpPOHIBOA-
13
NEie MEH®IOTCH HENMpepHBHO, H3 NOBEPXHOCTH S Gyger: !

aV,__BV - '
.

Vnrerpan (6} mosToMy BIORHE ONDEREICH, €CIH NasEl Macta W FOBEDX-
nocts S, Tak kax no Teopepe CrTogca STH JAHHBIE ONpeleAdloT 'V BHE mOREpPX-
noctH S ¥ ha Broft mocneaned.

Tagum 0Opa3cM 3HAUEHHE yIEPBOTO MHTErpand (3) onpeneneno, €CAH NAHH
macca M momepxHocts S. To e camoce 6ymeT ¥ ¢ ABYMA JPYTHMH HWHTErpa-
namy (3). IMomoGuen oGpasoM MONHO JOKasaTk, HTO NpH TeX me HAHHGIX
6yIyT ONpEneNeHsl SHaueHHs MHTErpanos:

L

Skabdr, Skbcdr, Skcadf, S(aﬂ-—bﬂ)kdr, S(ae-ca)kdr.» 3"

T 4T T 1

VI__- ‘f,

+

Tak KZK Macca H3BECTHA, TO OMPIefieHHE HHTETPAIOB (3) passocuasuo
OTPENeNEeHHI0 KOOPKMHAT UEHTPa MACCHL ;

Uro kacaercs HETerpanoB (3'), TO HAXOKAEHHE HX BENUUHHE 'PABHOCHIBHO
ONMPRAENEHHIO HAMpPABNEHHMH I/ABHEIX ocell HHEpUMM H pasHpcTedl NIABHLX MO-
MEHTOB HHEPLUHH.

ReficTBUTRABHD, MOICHEM

A =-S (B2 A kd, B= S (A at) ks, C= S (@4 89 kdy, D= S bek i,

T H +

Y

E :-—_S cakdy, F= S abkdr.
T T

Kak HSBECTHO H3 TEOPHH MOMEHTOB WHEPLHH, AN ONPERCJICHHH T/ABHHIX
ocell ¥ TAABAHX MOMEHTOB MHEpIEM JOCTATOMHO HAHTH OPTOrOHAILHYID TOX-
CTAHOBKY XAd %, ¥, Z, KOTOpAA NPEBPAINAET HBALPATHIHYIO topxy

f=Ax2 + By2+ C22 - 2Dyz —2Ezx — 2Fxy
B KaHOHHueCKYIO dopuy: 2
f=PX2QY? - RZ3.

KoatuiuesTE NOACTAHOBKH GyayT TOCAA HATPaBJARIOUIEMY KOCHHYCAMH Pafs-
nux ocell, memay tem kaxk P, @, R BLPa3aT T/NABHSE MOMEHTE HHEPIHH, Mu
MOMEeM HOA0WHTE '

. f=fit+fi
rae
A=A+t ),
v fgatﬁ_A]yE+((.:-—A)zﬁ-—2Dyz—-2sz~—2ny. 5

KospHUMBHTE B NGCIEIHEM BHIPAMEHHH HIBECTHH, ecl¥ NZHW 3HAYERHI
wuterpanos (3. Ocragrest il MOAYHTE KO9hHIMEHTH OpPTOTOHAABHOH HOA-
CTaioBKH: . r=u X+, -+ nZ,

y=hX+ bV +hZ ’
=X +u¥4p )0
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oGpamntaromet /, B xanoHnyeckyw Gopmy:
- ~ C A=PX QY RZ,
uTO JACT ¥ KOIQUIHERTH P; Q, R, ato#t dopuul,
TTocne atoro gopsa f Gyser o0pallieHd B KAHOHHUECKYIO topuy:
e =A+PIXCTAF QY +UER)Z, -
B Mul IHOMYGHM: . ) ’ *
P P=A+P,, Q=444 R=A+Ry, o
rAe A COBepUISHHO He HBBECTHO. QOcraeTcs, KaKk CKasaO, OMPEUEIHTL HAarpa-
mnenu (o,8:%,) €& BoYs) (2afsys) raaenmx ocelt u pasuoctn Py =@y, P,—R,

MENCLY IVIABHBIME' MOMEHTAMH ~HHEPILH, -
QOruocuTenbio srofi nboenuedl pasHOCTH 3aMeTHM, 4TO

P-—Q:S f (82— a?) ds,

a,

-

I3 . .

- (P — Q)= — Y(bﬂ—-aﬁ)a—vds-}- 25(53—"-»5:95) vV ds. 3"
. ; 4 - O J W -

Ed
L

IlpennoiowuM, B HaCTHOCTH, ¥TO TOBEPXHOGTh S ecTh MOBEPXHOCT: Bpalle-
MAA BOKPYF OcH 2. V (YyJer TOrAa CHMMETPHYHO OTHOCHTEIBLHO OCH 2, HAng
naxoWAeHAA HHTerpafon so Bropod wactk (3”) LOCTATOUHO IPOHIBECTH HATE-

rpapoBanHe ahkfd HpOj’IBBO.‘IhHDﬁ napanaend HOBEPXHOCTH. Vu -3— ROMKHR OLTa-
Hale . M

RATHLCH NOCTORHAHIMH, OTKYHZ NerKo yOeIHTheH, YTO MHTCTDAIH JONMHE! obpa-
THTECH B HYJAb I8 Kawnofl napamnend, ITosToMy H pasHOCTb P— @ B cne-
JIAHHOM TIPERROAGIKEHHH DABHA BYAIO, )
[pogeccop Jlaypuueana cnenain Gonee obuiee “saveyanne, HTO €L iaHa
noTeslyaabHag yHKUUS BHE- Tena, TO STHM OHpefenseTcd SeAHMHHA HutTerpand

{Ukas,

w

T -

pacTpOCTPAHEHHOrO HA Bech ofbeM fena, wad B Goree OGLIEM CMECIS— Ha
o6neM, 3awmioyeHBHH B HEKOTOPOH NMOBEPXHOCTH, LEMHKOM sarnIoNaIoel B cebe
fanHoe Teno, rhe L/ ecTs HeKOTOpas 2apMoHuteckas YRKHUA! BHYTPA STOTO
e o6pema. JLOKA3aTENBLCTRO STOFD MONOMEHUA MPOHUSBOLHTLA fe3’ TpynAa Ha
ocroBanun dopuyan (5) Tpuna. ) . .

15 3anaya Croxca, Hasomewm zadawed, uan npoGaesod Ciioxca on‘lﬁb;ne,-
Aenpe BHewsefl noreHnMansHoR yaKums V' OaneTH, eclTH  Hada BHeIHSA
yposennas hosepxnocth S, macca A u yriosag cKOpOlTH .

TeopeTHueckd V' onpenensercd 9THMH VCIOBHSMH, HAaK Mel 9TO BEACIH
B § 14, V HOMWHO YAOBAGTBOPSTH YCAOBHAM!

A. Buvb zapsonusecxol giydrgues, WIM TaKKe HMETh CBOHCTBO MOTEH-
IMATBHEK QyHKUMH ZN8 AYCTOTH, T. €. YAOBAETEOpATh ypashenmio Jlanaaca:

* ‘\‘I'SQV$0 *

H, KpOMeé TOrG, H3BECTHBIM YcrOBHAM HRENPEpBIBHOCTH. .

{ Qnpegencline r‘apmo_nuqecnoﬁ GYHKUEHE CM. TpinoMenye, § 6,

3 IToyjemmn I, N M

-
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2. Tlpuuunars BHLL
2
contst — - (24 57)

ua TMOBEPXHOCTH S, .
_ 3. OGosnauas uepes p pACCTO: Hue  [IPHINCUBACMOH TOUKW OT HeKOTOPOH
NOCTORHHOM TOUKH [VIAHETEl, LO/MKHO GHITh 1!
P lim p V==M. 0]
. p=® )

-

[7. Cayuall, worpa. OOHA W3 YPOBEHHBIX HOBERXHOCTEX ECTh COEPA C LEHT-
pOM HA OCH BPAILEHMEL. Ecim @ — pamnyc cdepa o V, suayeHHe MOTEHUHANL-
HOH (YHKIHE naduer il HEKOTOPOYU TOYKH cpepH, TO AOMKEO OHITH

Vet (37 4 y2y= const SR

' .

oTkyma, Tex Kax x?-}yP==al-—2?, -

-— v I )
Vems At gz # {A==const). » ®
J AN
[lomsraeMcs IIPeACTaBHTh BHELIHION noTenimaneuyio gysxnuio ¥V onpu 1mo-
+ = mouy opmyas . -
V=r¢ @)+ 2% k)

rie p— pamHyCT-BEKTOp H3 LeiTpa ¢cthepl, T. &
p=V 2+ i+ 2
- ITonyunm: ’ .
2’ !
: - ay=Eirinea(Fre),

H TAK KAK STO BHPaKGHHE AOMNHO OCPALLATECA B HYAL HPH BCEX 3HAUEHHRX p-
H 2, TO LO/MKHO OHITb: . . N

- ¥ 6 . ;
T 2 9)
# i L ! \
. > ¢ P
Tty =—2 (10)
Oﬁroana,qaﬂ yepes B U nocronﬂamé,.ampaﬂ{eﬁue (4) Daer: .
v o -d‘.'=£, ’ - *
N P[I . .
oTkyna ’
r h -
lI»—Ps
6e3 mobasounoll mocTostaHol, Tak kak . gomikHo ofpamarset B HyAb FIpH
p ==o00.

VYnorpebagn TObKO 4TQ HAWAEHHOE BHpAweHHe Qs $, MOMHO HafHCATL
(10) B Takom snae: .

d oo 20
="

i O opunometie, § 7.
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OTIYHA i !'
- h u h i -
f - —_ | e T
? - Fg +Fg ¥ 3_93 P *
Haxoner, ’
~ I hz?
. Vemem e — 2 4 157
WP T E
lMocTonnHas onpepessercss npad voMouw Bepaxedus (7), KOTOpoe maer
f'=— M, a u3 spipaenns (8), nonaraa p==g, umeem:
w20 !
. b=
Wrak, OKOHYATENLHO
__wraifzt 1 M
V=% () G
- w ol
— e e — F] —
WS (G g ) H A A n =

w? .oﬂ w? gl M

, =24 (5=1) + 55 -5

~  [nn paxOmASHME CHIN THIKECTH gs Ha noaeprocm HOCTaTOYHO TOpHHATE
BO BHHMAHHE, YTO B HawWeM cnydae

A e (B_“Z) :
’ ’ % /=g

Tpn aubeperiApOBALHY IO p HPUMEMS .
' 4z oz

% oo :

Corniaco cKasauoMy MOAYYHM Ge3 2aTpyIHEHHS: .
3 m2a3 5 w?z2 M 3 w2g8
&=f5 (’ T M “'”i a—”“f&‘ﬂ(l T T

rae © obosHauaeT AOMOAHEHHE WHPOTH (noaAspHoe paccroanwe). Hraw, B-cay-

yae, KOFOZ OfHA ¥} BHRMINWX [0BepxHocTel ypoBHA ecTh cdiepa, ¢Haa Tamecrn
- He MOCTOSHHA HA 3TOR nomepxwocTH. CornacHo samedanuio, cienangomy B § 7
[®opumyna (13)]; cuemests yposennsx noaepxuocmeu HU 8 poeM cayiae He #to-
Jicem npeOcmasanyity cHcmestsl KORYENMPULECKILX cghep.

18. HccnepoBavHE HEKOQTOPHIX $YHEUHA, OTHOCAWHRCE K saadncomay. Has
pemrexns; 3agayy CTOKCA B caydae, €CAH ONHA U3 YPOSEHHEIX NOBEPXHOCTEH™
ABANETCH S/VIHICCHAOM, HAM HYMHO IO3HAKOMHTECR & HEKOTODHIMH BaXHLIMH
DYHKIHAMH, ' - "

[Iycte @, b, ¢ — noAyocH AaHHOTO S/IKNCOHAA, COBMANAIOUIME C OPAMOYFO/b-
HHIMH OCAMHM KoOpaudar, # 00o3nauuM uepes d OGombmuH KopeHb ypasHeHus 1:

)+ 5 w?q ¢os 8,

X2 ‘A
a2+,1+be+1+gz+1=1' (1)

1 310 phipanteilie ne’rpy,uuo (pHBECTH K palmoaam,nouy ypanHenro Tperseit cres
fMEHH OTHOCKTENsHO % 0 J0KA3aTh, HTO OO0 HMEeT TpY AeHCTBITEJBHBIX- KOPHS, BAKAIO-
YeHUBIX COOTEETCTEEHHO B TPeX BHTepRatax (npexnosaran a > b > €):

(@ =0 (=t =) (0 ).
3% . -

¥
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36 * rnAnA TEEThA ox
Paccma'rpugaﬂ L wak QYHKIHIO X, y, Z, MOMOMHK 1

(12)

¥
P=gy YR
OTKYZa KAl “ACTHHIX POU3BOAHEX mO x o (11) monyum:

A ___ox W _ 2 26 W 2 3P
2 (@+nP’ 32 Pla N P(a'z-i-})ﬁa‘x (a®+ NPy

-

.Upﬁ MOMOIIH. MPOCTHY npeoﬁpascnauuﬂ Hal#nen:

s @ (D Q)

. Aﬂkmp(aﬂ_i_l-"bg_i_l—i‘cn_'_l) . (14)
TlononcnM, ngnee:
- R;= (a2 48} (B2 - s) (¢* - 5) -
H paccMOTPHM (HYHKIHH .
., @
A=| ———-—
Kij 5@+@Wn
u'a F ds
B= =] ———=.
; ém ) VRs 5@+9V&
Tonyuun: ’
K__ L w_ 2%
“ dx VR, 3% (a2+NP VR
K1 IR -y
axﬂ_ 3 2 ) VR, 0’
' 2
omﬂia' ’ ! '
1 dloghR, I
N A K= e A L— —e ), - 15
1 ﬂK 2V X N i VrRl 2 ( )

" Ipumnmas so ‘srundume (14), Mowem e HapHcars: *
. .
' 2 .3
N Aj=—2=1lo .
d=p 5 oER

-
-

ToncTasiga B (15) sTo Bmpamenne wis 8,k v BHOCH Ha Bh’lpa}I{EHHﬁ (13)
A}, nalizem, uro .
AK=0. - (16)

B pampueitmem » ofogHawaeT GO.TII:HIHH, 1. €. TpeTi# ns sTux wopuel. Jam cayuadm,

. KOTAA TOYKA X, ¥, £ HAXOUHTCHE BHE SJ'IJIHHCOHI[& STO0T KOpeHDh TOXQHHTeNeH, H BeANAHHEL

4, YEE. yerr 7 :

PAaBHL! TIORAYOCAM saauntonna, npoXommUero nepes Touky (X, ¥, 2} N coforyCHOro jaH-
HOMY SJAHICOHAY. . )

-
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-

SaMeTHM etle, WTO- B TPENTOJONEHAN 47> D> ¢ SHavenhe pyuknan K

B JMio00H TOuKe 3AKAIOMAETCH MEWLY . -~
. * . Y
' T o ? 4
- 8 g
5 ‘ 3. H g 3 |
T £ =
- @49, At “

HIB MY I
L)
2 2 -

L ']/aﬂ-fal,n Ve .

C xpyroif cropousl, gopsyna (11); onperengiomas %, TOKASHBAET, 4TO

e . Vi T

- . Um ———==1, +

-

p= ¢ .
OTKYHg CNeLyeT. b .
) . lim p)/R=2 an
- p= o0
O6parnMce <X PaccMOTPEHHIO @yafmnﬁ A,"B, C. Vx s3HauenHs 3aKnQ4a-
10TCA MENLY 4 - -
o Qo
. ds *  ds
S 5 S 5
1‘(a‘2+s)2 ¥ (2 9)° ) -
WIH Takke MEXAY -~
2 2
. 3 " 3
: s@+y’  d@+nt
- a
OTKyAA CAEAYET, UTO RIS p=00
 imgs Amling B=limpt €= 2. (18)
Teneps paccMOTPHM (yHKUHIO . )

- an i ’ .
4 . 12 yg Pl s
K At — Byt — G2 | {1 —_— — )
U=K—Ax By & j( e »n -I:S 09-1—8) ]/R.-.-

LS
Bo3tMeM MPOHSEOIHHE MO ¥, SAMRTHE, yro noAHHTErpanbian QyHKIHI ab-
pawaercs (id OCHOBAHUH {11) 8 Hyab UpH s=k
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38 IIABA TPETbR .
ay R 4 % & T oas " ax2
— =2 T __+—|— _'—'='—2’o.,—'—'—"—___+—'—-———:—'—..
s (@A)VR: (@ +NYR J@EIVER, @ +nrVR -
[IpnGapass ABe ApyrHe BTOpWE NDPOM3BOAHLE K NDHIONMHHAS BHPAIKEHHE
anst P, nodyunm: - . ~
- ol . F “
i l [ H ds 4
Sl i (an+s+b2+s+cﬂ-|-s) ViR~ VR, (12
C npyroft cropoHw, ]
- 1 1 I 1dR, .
aﬂ+s+bﬁ+3+c2-|-:s_'ﬁ?s_' :

.

Mogcrapass B (19) ¥ BumcaHna HHTErpHpOBAlfte, lafizeM: '
ﬁgU:{}.
Han p==o00 GyaeMm uMeTh:
R oy J-20
lin plJ = 2—.p—’:;11m prd H%ﬂg litn p3 B-—?ﬁ-ltm gBC,
fmu, cornacito (18):
. . . Um plU= —;—. (20}‘

- Urax, K w U gBrmorTcs rapMoMmueckusu TOTEHIHATBHLIME  hYHKIHAMA
B [OPOCTPANCTBE BHe SAnMNCONMAA, [epsad M3 HHX CTAHOBHTCR MOCTOSHHOMN Ha
camolt nosepxdHocTH stannconna. Bropas nepexomur ma TIOBEPXHOCTH B BLIpa-
HeHHe

Ko — g2 — By — Cp22, . (2D)

vae

. -

ds
Aﬂ"; a1 = -
{.5 (@ + 8}V R,
- - ’ .
. 2 -
T . Kn:J . ~
0 Rs

L 4
H GHANOTHYHG mAg By # G, npuueM mapaMetp ) npunHMaer Ha NOBEPXHOCT
S/ITHOCONAA 3HAYMEHHE, DABHGE HYJNIO.
© 19 Cavuan cwkaroro SARUNCOMIA “BPAWEHES. (O03Hadan wepes a, a, &
MOAYOCH S/MNIBNICOHAA, TNOAYYHM: -

oo -
¢ K=j' s .
J @+ ) gs’
- - ® ; '
- dg . .
C= 3 i

By
'

= Y (224 5) (B2 4 5)
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@3
I as
" A"‘B_J @t YR <.

-

- -~
Muterpuposanse MOMHO JIETKQ BHIIONHHTbL, €C/H TIPHHATL 32 NEpeMexHYl0
BMECTO § BEMHYHHY 7], ORPelefaeMyIo DaptuCTBOM .

a2 — p°
} =V mgs
OTKyOa -
ds=—2(@— 9%, ps=22E, a+s=@2_—b;‘}§(~l—i—ﬁ).‘
[Monomum: | : " '
- 2 — bl
- r . E—= l/—gm N (22)

N

[MonyunM mocne yKasadHoN 3aMeHH mepemedyolf:

4

E L
K= 2 5‘ dn __ 2aretg E Y.
. ) /a1 1Va—e
] J14n Ve
. i 2 n2dy I E
=8B= =
‘ S( R s(mei-m) L e
2 2
‘ (a2 — 5%) (a2 — b3
U 2 i 24 2
L nidn __
C= 51 =) 5 (E—arcig E)
(a? — b}2 (@ — b"}‘ )
.l'l‘epemenuaﬁ E cpasaga © XOOpAHHATAMH X, I, z'ypasﬂeﬁzmmut —
- - xpm NI
R b2+1
_ a2 —p
- E"ﬂ' bE + 1 -

Ha nopepxsocty annumconxa humeey r=0, oTkyaa E mnpHHHMAEET 3lech
sHaycHHe: . ’

V"a b <

El

KOTOpOE CBSI32HO € OGLIMHEM IKCURHTPHCHTETOM ¢ qophyaanH:

PR gt
. Tyi=a o Yi4e
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Fapmounyeckie noTennuansuse ¢pyuxuan K 1 U Bo BHemImeM mpocTpaHeTse
. OBDAUIAIOTCS HA TOBEPXHOCTH S/VIHNCOMHA HEpBas—B HOCTORHHYIO, BTOPaT B

Us== Ko~ Ay (22 + 92 — Coz¥; )
rae 4, 1 C, nomyuaiores ua (28) mo 3amene £ uepes i- :
TlpsHuMast BO BHHMAHHE YDABHEHFS J/UHNCOHAA !

. B _
A== (), :

MOXMHO HRINMCATh UD Cle B TaKOM BHIE:

be o
Uy =const — (Au—gcn (%2 4 v2). -
1 N )
- ¢ . \
- e
. Fa
e i -
/ — .
¥
-
N -
A



lansa demsepman

[POBJIEMA CTOKCA A CHVYAS, KOIOA JAHHAA YPOBEHHAYH s
NNOBEPXHOCTL ECTh CATHIM 3JINTUIICON, BPAIIIEHUS

20, BuPAKEHHE TOTEHUHARBHON ¢¥HKIMH. BCTOMHAM, YTC BHEIUHAT MOTEH-
unamsHasK yaxuua V' mianeTH GpH xaHHOW BHeHeN MOBEPXHOCTH PABHOBECHA S,
nonaolt macce M H YIOBGH CKOPOCTH © AOMKHA YHOBASTEROPHATL YCACBHIO

{§ 16): , .
. lim pV=M,
& =00 n -

NPHIEH Ha canolt HUBBpYHOCTH‘S OHEI. NPHHHMAET BHE:

const——f(xﬂ + 2 )

Gyncmun U v K, paceMoTpennne B OPOUMLIE naparpadax, nawor Sea aa-
TPYIAHEHHS BeIpaweHne man 1V B cayuae, KOTGA ROBEPXHOCTH PARHORECHS HBAAETCH
CHATHIM SANHICOHEOM BPAIIGHHS, B*KOTODOM MEHLIIAT OCh b COBIAjaeT ¢ 0ChHIO
BpAILIEHHA IIAHETHL.

JleHerBUTCAEHO, TTOTOMEN ’

V=NK+QU, I ¢

rag N B Q-—nocrogaubie; V' aeasercd rapmoudveckoll dyukhdell B0 BHemmes
NPOCTPAHCTER, HE MOBEPXHOCTH e S OHO o6paulaeTed B

’ eonst — (A., - ﬂ—i C'u) (x2 - 3%,

KaK MBI 9TO BUAENH B KOHUE. IpeimayuieH Iniabw.
Ha GeCKOHEYHOM DACCTOSHHH COMVIaCHO cpopuynau (17) u (20) § 18 Gyner

3
.

UmpV_,QN+ Q
Taxkum oGpazom V YHOBAGTBOPSIET BCEY ycnosnﬂm npoGaeMul, ecan BuiGpath
N ¥ @ Tag, uyrolu -

o(4-a)g. @

W45 Q=M. - (3
TMonowus

—_—
-~ b ~ ' *

-_GSULGM HMeTh coracHo copityne (23) npepinymers maparpadas -
1 . i
Au :B?_éﬁ (arctgz—m). * .

2
Cu = M (i — arc,fg 0.
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Mostony (2) oﬁpamae-rca B

' - o (3 + ) arctgd — 3]_2),. : %)

Otum BHpaweuueM ompesensercs @ mocne wero u3 (3) nosysaerca N
Taxum 05pazon V NOARQCTHI0 ONPefEIEHQ, ¥ HAXOAWTCA K3 - -

2Q actpg B _Q "m:th-— (2 3 —

o (14 ) 20— )

) —“*"‘QQ—i{E—ar'c iy E)z {4
(a2~ 2)

CocTaBARIOUHE CHAH T:HECTH 6y11y‘r-a-

fN -I-fQ +“‘6

w
-

gy=fN +fQ + ay,

aU
+fQ e
Mpousronene oT K yire Halifenw p.§ 18 s cnyuas TPEXOCHOTO SRR
conya. B HacTosiues cnyuae
VR =@+ WY+l 4=35 .
OTXYHA
. — 2fNx
. —_— (I A - 0l
= [aﬂri-l)?P]/ﬁ?—}-l FQxA - wix,
4Ny _opQuart oy,

o= @pPYREIY
MNZ_ ofet.

(a2 X) P (62 4 )7

g‘z=

,u.!'{ﬂ TOUEK HAa N[OBEPXHOCTH IJAHNOCOHAA HMEEM:

’ A=A, B=B, =0, P__"'g'”"'ig-i:_a,

OTKYHa
o_—2fNx _2f0x i o
- ) _——— t i LAY
T awPy, ba ( rf 8 f‘) T+ ‘ ()

. G:_Qsz_ 4sz (i — arc tg i) . B

Bupamenne msis gy nonyunTea ua go aamenoll x Ha y,
—21. Teorena Kagro. Ma nepsolt dopuysas (5) noayuHM SKBATOPHANEHYIO CHXY
TAMECTH g, noaaras x=a, y=0, 2==0, otkyEa P==1:a2, ¥ Meuss anax.

.

Y
-
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[Meno6ruiy 06pasoM moayupm i TsoiecTs Ha MOMIOCE & Meusd 3HaK'B Tpasol
qaetH BTopol dopmyns (3} o nomaras x = y=0, z==8, P=1:52 Tarun

o6pazon 2N | 2fQa 7 L )
L T baid.(.arC*gi—1+m)_“’2“* o~
TN AR, '
=T 06 gy,
oTKYAA
“Qa .. i - -
~ gp%-—-g,;.:‘—};%(m-}- lTﬁ—iiarctgi) + w0,

[Tpunostnyas Qopuyry (4), raowyo @, /Merko npuBeseM 9TO  ypaBHenHe
K BUAY:

~ . a 3
g —ge=wa(zB+1), Q
TAe AN COKPAUGHHA HONOMGHD : )
. Ukt i Rarctg (1 4 ) )
. b= B+ Barctgi—=37

Ins cnyyas, KOFAa CaTHe S/HOCOWAA Masto, Beauyuia B oOvenp Maao

OTAMYACTCH OT eMuMHuLu. JIeHCTBUTENbHD, pasaowenne B pia, naer:
~

3 © 16 ,
B—l—l—?ﬁ—m’ﬂ*}—... ] - -
[Monoxun: .
) - b==a(l—s), )
OTKyZa -
a 8
7=t \ -
Hena (6) na g, TOTYHaEM!: ) ;
&n— & & w‘!a(S ) -
—t ——=— |5 8+1]). 8
% 3= g \2 + ®)

B cnyuae, xorga mow#o mpemeBpess KsaapaTom cmaTus - TIpOU3RENEHHeN
©?S H WIEHAMH BHCIIHX HOPIAKOB, TOCAGAHAS (GOpMyna REPRITHIIETCR TaK:

- . — 5 wig P
gg’.—ge_l_ = —
Sp 2 &
Han ¢ TOHR HE cTeNeHbly NPROTMKEHHAL . .
gp — & Sa-_—.- E_ wia (8!}
Ee 2 g i i

O71a . hiopmyna  BHpaNwgeT anaMeHHTy0 Teopemy Kiuepo: omeocuntessaei
HIOLLMIOK CUALL MANCECHIN HA HOAOCE HO CPABHERUIO ¢ SKAAMOPOM nAiloc
coleamue «Pasio nami BUIOPELAL  OMRONEHUR HermPODeNcHO cusbt i .ouae
MANCECIL KA IKEamope. -

Ota Teopema Ghuta Aokadama Kaepo B RPeltoNOMeHHH, YTO NAAHETA CO-
CTOHT H8 ONHOPOAHLIX CJIOEE, OTPAHMYSHHLIX TIOBEPXHOCTAMH CHATRIX SAIUICOR-
DOB BPAUICHUA, HMEIDLIHX COBNANRIOMINE HAMPABAGHUT MalkXx oced, JAOmycKas
HIBECTHLIH 3AKOH M3MEHERME SKCUEHTPRCHTETA OT ONHOTO SANMICOHIR “K npy-
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roMy. Téopust Crokca OCBOGOXAAET 3TY pajcHelylo Teopewy fOT Kaku-1uGo
THIOTE3 O BHYTpEHHEM CTPOGHHY IVIAHETH H STHM R SHAuKTENBHOH CTemeHn
yBIMIHBAET €€ KEHHOCTb B OTHONIGHHH TpHNeHeHHs Jis H3ydeHHs DopuEl SeMAM.

22, TouHOE K NPHBJMIEHHOE BEHIPAMEHHE NOBEPXHOCTHON CHAH TMKECTH. Jlo-
MycTHM, UTO 3eMHOH TeOHA C ACCTATOUHEIM npuEnKIceHHEM NPEACTB/NETCS Caka-
TEHM SAJHICOHIOM BpaLLlEHHB, Mizasi ochk KOTODOTOD CORMAAAET C OCBIO CYTOYHOIC
* ppaieHus, ¥ UTC MOMHO npeneGpednh TEM BAHAHHEM, 'KOTOpO® HMEKT Ha thopmy *
TEOMKA K HA Hanpm¥enke CHAB TRKECTH BHEUIHHE 1O OTHOIiEHHIO K STOMY
reopmy 3eMHse MaccH 1, Toraa npeAwecTByolpe QOPMYIE NpAMEHHMEl LIS
WayueHHs B€nHOH THAECTH. y i

Hanpmuenne CHAH THKECTH g B TOUKe (x, y, #) HA MOBEPXHOCTH SANKICO-
Wia NMOAYUMTCH M3 g,, AaBaeMoro Gopmyaoh (8), mo paszenenuy ‘Ha  KOCHHYC
yraa, koTophfl 00pasyer BHYTpeHHAS HOPMAib K -2/UTHIICOHRY C OChIO 2.

70T KOCHHYC paBeH: *

. ——z 1 Y Py, - "
‘l 1
. bn-l/fi; _ 2fN 4fqm .
- =— g, = —— = L —arcig i)
£ PR AR A T 89 :
OGo3nayuM uepes ¢ IHPOTY TOMKH (X, Y, 2), p‘anuylo HOTOAHERHIO YTia,

KOTOpHI# BHEIUHAH HODMaNAb 06pasyer ¢ NOJOKHTEALHEM HAMPAB/CHHEM OCH Z.
Tdraa

oTKyAa

N 1

. z’ .
- — ==sin )
: B .
W 0T¢IDAa
. Y2+t ’ S ©
- =rcos¢
a2 Po

Onpenenun,orclé.ua zHu ]/x?—[— ¢?%, W BCTABHB B YD3BHEHHE SIAHICOHN,
TMOAYHHN: - R
| == (aTcost p + b2 sin? ) Py== 2 (1 + 2 cos?¢) Py

H_cmn?qum npH noMoutw 3TOTC ypapReHns P, H3 {9):

.t
L4

s
e . i
=Yy e,

. 14-#2costy

N 4
Tomuoxuy Ha /12 cos? @ W BCTaBHM BMecto 2V pabsoe eMy M——=

4fQ (14 (1 —arch
/(1M e &l .

" gyl +52C°5“?=j£§ (M—%—Q) {1 -i-'iﬂcos}?) +

Tpemnoadaras { ROCTATOMHO MAABM, DABAOWHM B DRA:
s

(+&(—arctgd__ 1 "2 2
] ] ""‘*ﬂ?‘l“ﬁlﬂﬁﬁﬂ-{-.

L3

[Ipunomunas Bopawente (4), onpeseasiomes (, MOAYYHM TaKKe nOpH O

MOILH PASAOKEHHT B PAA: %
< ofgre . %3 . 15 6 ..
at ~ BLEarc tgz—ss“‘E“ﬂ" (l“'“f“ +- )

A K sToMy BONpOCY MH BEpHEMCS HEMHOTC Xanblile.

o maan a
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MPOBNEMA CTOKCA N5t BAMAUNICOMAA BPALIEHUS 45
Moxcrasass B(10) mafiaem
e M -4 JOR 8 FQi2 ( 3 Ky
Aot = 2 P L i B JjEf 9 —
g]/l—i—: cos! ?H,ag(l+£ cos? g} — g cosﬁ:—{-ls 2 ‘1 = 1’2.-{-...)

:%(1'—{-:‘260529)—!\-%6252(1-,i-%ﬂ-{—...)cos‘hp+m'ﬂb(-l-{-%iﬂ-]—....). an .

. B 5TOM BHp@KEHWH .OTGPOMIEH} yneher ¢ W24 M i WM WARHW TPETEETQ
Y o .

MOPSiKa,: CHUTEs 33 Nepait MOPIACK MANOCTH 2 w w2 Ecmy eme mnpenefpedb

ynéHaMy BTOPOTO MOPAAKA; T. €. CONEPHalllHMMH it u ol 1o

” - ‘2 B -
~ g=% (i 4 %,cosﬂ «p)’— —g— wih cos? y + wdb, . (11
, OGoauauns uepes g, Taxecth Ha aksarope (¢ =10), noxyyuM, ATg
f . ] .3 ’
=14 5) =5, 12)
¥ BHYHTAS ) . ~, '
M 2 z
g e=— %-”22 sin? ¢ +% podsinty,”
AR © TeM e npuiiHiteHHeM: .

+

2. 5 o
g Be="8 5 sl¥y+ 3 cgesin?e,
Tile, MOADIKEHO

H, HaKOHEe, c HHEHQMH* l'le'pBOIlD TopdaaKa:
/ 5 2 -

g=4g. [1 ’j- (?8 -— -2—) sin? ?] . (13)
i -

2
Lge ¢ TOM ke "TIPHOMIDKSHHEM w5 PABHO CHATHIO S MEPHIHANHOTO . snHnca.

dopmyna (13) swpamaer Bmecte ¢ (8) © YKasaHHEM upubnuentieM TEOpeMy .

Knepo, nprues camum Kiepo 5TO BHPAWEHHE 6LINC JIOJAYYEHD IMOCPEACTEOM
AOBO/IBHO Y3WHX THHOTES, YKAJAHHEIX B KOHLE MPENLYILIEro naparpada.

. Jing yyera uaeHOB ETOPOr0 TOPAAKA rosbymelt dopmyay (11}, xoTopylo pas-,
IRMHM Ha V1 +i%cos? @ M BHUTEM COOTBEICTRYIOWEE BHIDANEHHE LJA 2. Torda
“nonyues, nDpeseperas wieHaMH TpeTherd MopsnKa,

M 2 it ] )
g B -—_—% [«—?smﬂ@ + -%»—(I —cost :p)] +-—,Z w2 sinZp -

5 2 39 2
+ 5 0% [ﬁii — g costy -+ 5 cost tp]-. - (14)
C npyroh croponu, uz (12) HMeeM < TOWHOCTRIO 10 TepBOTC- nopsiKa:
™ _ ( ~BL 8, = ~
L3 az .-_ge._ 1 ?+ 2 c)’ e= ge ’

LY

Befapnsen B npasyio uacts (14): n

CURE 1, 8., 47 7, syl
i:l.—}-smﬂcp [§c-——é—ﬂ+«§14-—ﬁcﬁ]+ 16?(_2" *—-5:‘:59) .

e

Y

-



46 - THABA UETBEPTAR :

HIK TaKme .
. - e |2l agzl g 13 4 _sinhﬁ(l N 'ﬂ) ‘ 15 -
ge—l+sm-t;: [25' 2:+2; 7 7y g beit ), (15

. 238. CPABHEHHE HAMAEHHOIO BHPAWEHHST ¢ eopmyiolt Trmmepra. [ensmepr,
UCXOAd M3 pasno:iteHHn TOTeHnHaRsHOH dyHKUHH M0 OTPHUATENLHEIM  CTEMEHAM
paluyca-BeKTOPa, BLIBe HEKOTOPHE 3aMEYATENbMLIE COOTHOLIGHMS MEWAy pandy-
COM-BEKTOPOM YPOBEHHOH MOREDXHOCTH (NPEANONAras €€ MOBEDXHOCTBIO Bpalie-
HUf, MaT0 OTMHYAMEnnts 0T CepH), BMpPameHHeM NOTEHUHAMRHOE (QYHKIHH H
CHADH TAMECTEH. .

Ecan supak@une Xag CHAN TRKECTH HMERT . BHE!

) 8= g (1 1 By sin? ¢ - By sint 9, « {16)
TAg tp-——ac*rp&mmqecxag IHpoTa, TO KpH].BEISI hiepr{m«mﬁa HMEET ypaBHErlHE:‘

a

T=L[a(l 4 f— )+ S sinty o [u () - sins a7

911 rp'—reometgpuqecxaa unpoTa

. =8>+ Bs

. - : 5 . 1 2
- n‘_—z—c-—-ﬁ—a-—a—ca—i-—f-a,

Ll -

. 3= _é (Tat — da} +- B

L

- r

B cayuae, eC/IH KPHBAA MEPHIHAHA €CTh™ 3MJHEC ¢  Soabimod nonyoielo &,
cHaTHEM @, TO & CBH3AHO ¢ STHMH TOCTOSHHWMH NPH TOMOILH BHPAKEHHA"
) 5
- r a=?ﬂﬂ-—ﬂﬁ.
- i .
Uz stnx dpmyn BuBomHM Oe3 3aTpydHEHHd, Hekafovas o H onpejennd Re-
ananan By B B,

-

5 w26 .
f‘z:?fv"- ﬂ‘!"@:—"‘fdt‘,

- . ﬂ? E

b=+ e

Taxum oqusum ang ananuconn‘a t(oprmyaa (16) TensMepra naer:
-Sg..-;,'- 4 (E — E‘ -?E' ).qs{ni?
z. 14 sinty 7t u+2 7 e 5

Hag cpasuenus c mawell dopmyaolt {15) ROCTATOMHO BaMeTHTB, YTO ¢ ToOW-
HOCTHIO 40 BTOPOTO TOPSAKA OTHOCHTEABHO & BXMIOUATEABHO CNETHE @ CBA3IAHO
¢ { COOTHOILEHHEM:

. A "3
: S=at gt

{a — Bug), ~ -

”»

"
1

bl a
r 24. PAINOMEHHE B PAL MOTERUMANBHON ovukiuH; onPEaenEnHof B § 20. [To-
TeRUHANbRAN dyHKkund V, sansan dopumyaofl (4) m cooTsercTByloman npeimnono-
EHHID, UTO MOBEPXHOCTS- PABHOBECHA €CTH CHATHL S/VHICOME BPAIGHHE, MO-
#er OWTh ynoGHO pasiOkess B PRA B CAyYae, KOTAA CHaTHE Mano,



. {iPOBAEMA CTOKGA IR BVIMICOMIA BPAIKEHUHA 7

« Benomunw, uto B opayie (4) , )

- % — p2
E=) wxx
roe ) ecvh GOAbWHE KOPEHB YDABHEHHS -
T it WP 2 __
Fry TR 8
[MonokHM, Kak"H paHee
. YaE-Rm
= "—T"”" n
Toraa - '
’ bi 19)
E=mo— 7 .
. . Vet (
— thopuyna, NOKA3HBaloNiAs, 4TO BHe AaHHoro smmunconma £ <. Onpemenas
} u3 (19), serasnaa B (18) m ndmaras .
]/xl-}-y‘a‘\..—_psin{}
-7 - z=pcosd,
TIOAYHM: .
: p2FR = B3R (1 + E?) —— p? cos? DEY, .
otxyzd, omyckas umenm ¢ {77 -
. 'E—*«P—[L{-g—;i MB+ smﬂﬂ(Ysin“B—tl)-l— .J ,
Hanee, saxonum: _ .
E 2. 4 _owm BBl . 4 -
amth_T_-FE‘S_“_Q-E —?Eﬂ+ =g -|- ( sintd —3) + .

B g B3 BB slnﬂﬂ 1y
E—arcth__.-g—?+....__3F§- F(.T 3) -

*opE . BIR /sin?Bd L
arctg B E——+.. = +55 “’é“?)-"""‘ )

Brecn 570”8 Bupamenne {17) mna V' u sameuan, uto a?— 5% =1(22, mno-
JYYHM: <

' M MbR Qb: 1 a2 Fi
_._—+ 6 (3sin? 8 — 2) - 5~ sin ﬂn(§-—-;"|§wﬁ;-??)+
Qb 4x2+ye 2 z0
+'"9"“_( THT T +592)

z2
H oy xalizes:
4

i sameina sin? & » cosﬂﬂ uepes

- M _!{-’_M&- 4
- VETtE T TS

flonsiréo, utg p u { BupaKaor pagayc BEKTOD H TQAIPHOR paccrosupe
npamrunaemoﬁ TOUKH OTHOCHTALHO [EHTPA JINIHICOH1A
Uro kacaeres Q, To coraacH? § 22 MEl uMeeM TaKoe pasloMeHfie B psa:

2{@;‘2.—:.Tmna2b (1 +7£‘-‘- + )

- o

A4
¢ .

2) (Bsin2d—2) + ..

o
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" 4R FJABA YETBEPTAR

OTKyA2, OMycKad Majhie BTOPOro -NOPSAKa (@ u {? cuMTAIOTCA 83 Manwe mep-
BOFO TNOPAAKA):

- E

mﬂaﬂ
45Q‘ I
M 2N -
. Vﬂﬁﬁ?s(m £5) @ —acost) & .. .+ (20)

* B § 13 Mm BufenH, uTO BReUlERd MoTesumanbhas (QYHKUHA Teaa as  no-
CTATOYHO BaNCKOfl TOYKH MOMWeT OHTh BHpaMeHa pHIOM:

},:%ﬁ_ %5[1"(‘5? +R—2P)+ @R+ P—2Q)+2(P+@—2R), (1)

‘rge ), I, ¥— HAMpaBmtolye’ KOCHHYCH PAKMYCa, HAYIUIErO H3 LEHTPA MACCH
K npmamnaemoﬁ Touxe, 34 P, @, R ~ IMapuke MOMEHTH HHEPLHH, 1

~ Mu moxem nonomuts B (21) X
Ll=sindcosy, p=sindsine v=cosi

Cpasuaran (21), ¢ (20), Hegﬁxonm‘?o ang TOMASCTRA UBYX ; BHpawenHy V,
qro0n OpIi0: }
a%ﬂ) biM‘(. aﬂwﬂ)
it — -~

. "

P — — P = Dl e i | == pualiadi

p=Q R-pP=%(Mn-Tr)="3 -
Ing caysas 3emas .

alo? 1
) l-— G 00667 W 8—5 5
OTKYyIa . -
- %_P = 0,6010762,

N
- *

PasHOCTb TAABHWX MONMEHTOB MHEPUMH 3eMan MoweT OWTh OmpeleleHa B
NPEANOACHERKK, YTO NOBELXHOCTL TEOHNA €CTh'cxarThfl SANHNCOHH BpalleHHA.

BoaMOWHOCTs TAKOTO ONPENLASHHA CAELYyeT W3 feopemum § 15.
Momno aamem'rb, yTo ecau OM "Beman Ouua onuopomwﬁ TO N
a? - b2 2:15
p=Q=uZLtZ, R=uMF
= L3 1

R—FP m 00133652 .

=25

M "

Mp RepHemcA X BTOMY Bompocy B § 44
05, VISMEHEHWE CWIH TAXECTH G BucoToft mue Semau, dopuyia pruca i§ 106,

opmyna (10)] maer AnA cBOGOHHOTO BOBAYXA, WAOTHOCTh KOTOPOrO ECTh X!

%é:,g (l-;--l,-'-) + 2t — dnfl . - @
.z
Hag wanex sucot FI Haj ypomieM Mops MO}I{HO npuAnTh (¢iKTAT z BO3-
pACTAWLLHM HHER) - . - R
. . £=go— H(g)—l—..—., .
, 3z

-

rRg g CCTE CHAA TIHECTH B TOYKE, B !{OTODOH‘ (BepTHKama paccniarpnsaemoﬂ
TOUKH BCTPEUAeT TCOHL.
a

—

#
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-

Yuorpetiht phpawende (22) mn_g—f, npenedperas wienami ¢ w? kW

10aCTaBAAd ByecTo Ry B R, cpemunfl pamayc Semau, nomywss:

~~ °H
. e=g (1-22). : 23
&, - . ) (23
Mo KHO cnpocHTh ceff, Xaxylo omMHOKY MR CEeanw, NpeHeSperad uAeHaMmu
2
t ®? W NNOTHOCThIO BOsAyxa. [l cpaBHERHN . FAABHLN wienoN -—qu- MH Ipe-
. . n

nefperay BedHYHHOR ,

. 2g(w2R ZflR )

Vo2 el oy e 2B [ | SR B
f 1 Rm T

o
=

WId TOYTH, 000sHauaw uepes R, CPeIHIoI0. MMIOTHOCT: JeMis:

2 (SR 21
R’m g 3 km '

Bupaweune B ¢xobrax nprORmuMeHHO Jaer OTHOCHTEARHYW OMINGKY, KOTO-
PY!0 MBI NEJaeM NPH BEYMCACHEN DEAYKUMM K YPOBHIO MOPS CHIW  TIKECTH,

ecaM mpeHebpeus ABYMA MOCAGXHHMI uneHamy BO sTopoft wacrd (22).
- ) 1
Tons, sapucdinas OT HEHTPOGemHOH ChaL, PanHa RPUGAH3HTENLHO DTS Hpy-

I
ran Yacth, 3aBHCAMIAN OT INIOTHOCTH BO3AYXd, elye MEHbHIE H cocTabjadeT 2800

1 h N .

,7—"5-,,4&?,:5,5]. BBausw seMHOH IOBEPXHOCTH EBEPTHKANBHOR
nameHenne Tawectd pasno 0,0031 . ma 1w, OnmGra, nponcXomsulag oT
onycxamia UeHTpoCewHOR curw B Gopmyne (23), Tawmy o6pasoM, MeWbe Co-

Toll HOMH MHIIHME&TpA. 3

(rax Kag k=

L3

- A%

& Pagemma 1
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NPOBAEMA CTOKCA IJIA CAVUAS TPEXCCHOI'O 24JTUIICOVIA

26. O naxommx FAPHMOHHYECKHK OYHKUNAX NS SMTHOCOMIA. [Moaonum
" x2 2 2
. v f=1— 4 1
. @5 B-s 2ts
H ROK&KENM, MTO BOOOme ecaH f(f) ecTe KoRewsad W wenpepeisnag (GyAxUHa oT f,
TZK e KAK W €€ Neppas U BTOPAn NPOHIBOMKLIE, 'm JJ BCEX KOHEHHhX
gnaueHufl ¢ dynxips

* ds
F=5f(t)7§-; ) )

yaoeaersopner ypasuensio Jlamnaca A,F=0. Orpaﬂnqumcn B HAMIEM JOKa-
3aTeNBCTRE ONA KPATHGCTH MHCHMA Mpeanodomendem, uro f{0)=0, X0Ta 10
OFpAHHYEHHE He SAPARETCH HEOOXOAMMEM, I/IMEH B BHAYy, 470 A% S==) MW
umeen £==0, noxyunm:

dF

. r—2=s
N . o ‘ ()(aﬂ+s)]/Rg
" 7 P
ol re _; [ 48
e 5 OaravE T e
o e ,
) . 3
eyl @ \ @
Bunincaur taknm we 00pa3oM HBe ApYrHEe NPOM3BOAHEIE, CACIKHM HX, HMEn
g BHIY, UTO ’
+ 1 dR
a“+s+b9+s+cﬂ+ R__ars'£ l
a2 'vﬂ df
, (a2+s)°+(5"+8}2+(02+819 a5’ -
s TODAA TTOAYYHM:
. &a r
) 1
aF=—2| ro- "Rﬂ AR g5y 4 f"(t)-‘ff as =t el O '@
VR1
Vi .. R‘i. ~

»
¢ i

C zpyroff CTOpOHLt, MHTErpHpOBAHHE MO qacmu Jaer;
o
S

l/ R: ]/R; +— R
¥
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MPOBNEMA STOKCA DA CAVHAA TPEXQCHOTO DJMHICOHLA 51

-

Moncrapaas 510 8 {§), Mm BAgUM, 910
agFﬁ 0.

[Ipouasoanme KaKOTQ YroAHO TOpHAKa OT F Takie yAOBIRTBOPHIOT ypasHe-
splo Jlamnaca; TAK, HATDHMED, MK HMEEM! \

oF d
A =—(AF)=
o o te(5) =g
flononum B (2) )‘(t)=t3, ‘Torsa
rO=F@=9,

o

u (3) maer ’
- oo

02F tds « ds
'—'—'_—""-—-4 —_— SxE —————
) ax2 £{$+SJV'RS+ . \S:(rzﬂi-s)ﬂ]/}?g-

Berasum ciopa Ans toero sepamenue (1):°

1]3}_7.___4 (l_w_ﬁﬁﬁ ds
W 5 B+s bits cﬂ+s)(a9+s)1/!€_,'

-

B cremyounx maparpadax Ham npHAeTCH cAeNaTh ymoTpebaenue (yHKUHA

v____!_a!_F__m(i_ I zﬂ) ds
= -‘&‘ N : 6)]

@4s bgs @fs/(@FOVRs
H nopcGuofi efl

o =T({_ B W - B ds
: ats Bts ats/(B+IVR,

N -

KOTOphIE, COMVIACHO CHA3AHHOMY, YAOBAETROPAIOT ypashenHio Jlammaca. Yro
KACABTCH MX 3HZUEHHH Mg TOYRK, HAXOIAUIHXCK HA OECKOHEUHOM PACCTOMHHY,
TO MBE HMeeM, qpe.tmonaraﬂ a>b>c

? ) 2

a2 - 8!
( +)]/R3 sy

<
3{a+ Nt ¥
bl oo ,

= < ]
8 a° 2 3
52t 40T 5( +s) I/ 7S 52402

OTKYZA, NPHOOMHHAT, STO

=]
1,|5!
I

Q -
4%



a2 TAABA DATAH

F
IOy HM} . *
0o

mp{ — %o, - )
Scausn/ﬁ;

N ;
»

o0
ds X2 ds
lim p2 -———-—-—:-_=—limpﬂj‘—-—-——-—=
: P£(¢+SJ“VR3 g ) @R

Takum obpasom

-

ot (po) = i (s0) == 0. . 6
nglo(Fﬂ'i) e oo(r 2) )

27. BupmiEHBE AN BHEWHeR 0OTEHuHAALHOH ovakuui, Herpyaho paspe-
" mnte npoGrgmy CTOKea A CAY4ast, KOTAR BHEUIHAN ROBEPXHOCTL 'PAaBIOBECHA
€CTL SAMMACORA S € Tpems nonyocsMy &, &, ¢, ecan npHeaeus dydruHio K
{onpenenenuyio B § 18) w v, v, nonyt?é'ﬁuue B [peAwAyuieM naparpade.
Heltcrantenntid, STH. GyHKIEYH H4_IOBEDXHOCTH S/IHOCONNA MPHHHMAIOT thopmy:
()e="—8Ax2 — Cyy? — Byz® |~ const,
(Ty)g == — Cyx? — 38;V8 — Ay2? |- const,
s + (K) ¢ = const,

ree A, B, C-—nocToshume, onperenseMue GopMyaaMu:

i .

ds ds
= | r—————, By— ———,
! J @+ R, UI (B +s2 VR,

-

ds

= _'AB: .___-_.__.a-.-:--f
: uj CERICEIZ AN [CER D1 A

oo,

* ds
Go= j (@25} F ) VR,

Pacevorpum euge q:ymmmo .
) V= Ryoy 4 kgvg - RK . @
(vae %, &y, ky--nocrOfHAME), KOTOPAasT YAOBNETBOpSET ypaBHeHHwo Jlamnaca
H Ha noeepxuocTE S ofpamaerca B dopmy: ;

D V= (A -+ Colt) 42 — (Caky - 88,8 )92 — (Boky -+ Agkg)22 --const,

HMneem TaK:ie, NMPHHHMAY BQ BHHMAHHE YPABHEHHE /IHMCOHEA:

Ve = (A + Cofa)2 — (Caly+ BByt — (Baf + Ako) 2 (1 — 5~ ) + const

Oag toro urobu V, onpenemleuasx (8), yHOBIETEODEAA YCAOBHSAM npoGaemst
Crokca, HeOOXOAHMO # HOCTATOUHO, UTOGH G0

ki lim oy 4~ &y lims poa -]— kp lim pK == M, .

wl
ag (Be"'ﬂ -+ Agkg} — 3A{k1 — Cyfty=— z;. ©)
fgnki + Ak} — Cofty =3B,y emm i 2)- ) e

/



TPGEAEMA CTOKCA BJA CAYUYAA TPEXOCHOrQ S/IHIICONIA &3

Tlepsoe M3 HHX, NpHHEMas B syuManue (6) Hapunomuuan, 410 limp K= 2,
LART:

*

M .

_k 0 =

A -
.

B TO BpeMs aK JBA APYTHX MOFYT GHTb HAMHCAHE, B BHHE:,

(3482 — B by (ot — At by — 222

' A )
{Cob® =~ Byc®} by + (38402 — Asc?) By == 5

M cKOpO JMOKaXeM, 970 * IETePMHHANT, COCTasieHHLEl M3 KOSDUUWEHTOB
UpH Ry, k,, OTAMuen of ayas. Tlpemnonowus, uro k,, %, ompendenenw w3 ypas-
newntis (10), norenumanbhas (yskoua 1V ImaneTe B COSAAUHMX RPeIMONONe-
HHAx OyIer Takosa: -

M g2 42 2 ds
v fV~+kf( AL BFs cﬁ+s){an+s>VRs

e

(L1

oty (1—-— A 2 ) ds
E 0 — =
. @ts Bts A48/ (0245 /R,
- ) .

OTHocHTe.ubHo nerepmuuanTa  ypasHenuft (10) sametnm, uro on noobme
oTanver or uyni. [lelcrenteisio, win a=bh=¢ Oymer A,==B,=A4,=
==B,=C,, u canull AeTepmHuanT oGpawaerca B 4Aat, rue A oﬁSBaTEJ‘IhHO
Sompme ayan. ChemosartensbHo, HMEETCS KOHEYHOE mOME 3Ha§enuﬁ a, b, ¢, ona
KOTOpHX OH Gonpwe «yas, JlOKOKeM, YTG ASTEPMHHAHT 8ceeda Gonsule Hyas,
€CAH OCb £, BOKPYT KOTOPGH coBepuiercs BpallGHHe MM2HETH, €CTb MEHbIIAR
Ha Tpex ocel 3AAHTCOHIE,

Qdosnaunm uepes a, B, 7, O KosdwunestH mpH &, k B YpaBHEHHIX (10)

~ [Monyuun, npennonaraﬂ, uto @ > >0

u

— 2::'-’.«.-!—{-3::?3— S (— JT sds _.
(ﬂ"’i:‘-?} @+ YR, J @+ P+ VRS
£ 3 (57— sds .,
. e C’)j(mﬂ}ww VR
¢m d
p=la— a8 5—‘%; Y—(D"—ﬂ‘)gs 5T
0 ? .DRS .

’ 1
.
O6pasyen npoussenciue o3, fy u 3aMEHHM [POHBBG/GHHE LBYX HHTREDATIOB

" omuuM HBOHHEM unrerpanom.

. o
‘fs—ﬂw(aﬂ—cﬂl(bﬁ—cﬂ}s g

0 0

(a? — bﬂ) {s—¢') s5'ds- a's
(&4 sy (024 5T) {Rﬁm -

b&
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Ilasi HOK@3ATR/ABCTRA, W0 MHTErpan mMoNOmHTENeH, PaccMOTpHM IBA SHaue-
JHHA DOZMATErpanbHOft ¢ YHKIMH, a HMEHNHQ TO, AN KOTOPOID s=8, &=1,
" 4 Apyroe, A% KOTOPOrO. =1, § =g. Cywwa a8yx 3uavenudt Gyxer

ar(@2— 0N {o—1) [ 1 I "
.t 3 [(a“+°}(bﬂ+‘=) CED (597’33_]: -
(R':Ra) ! »

T @ —pe

LY

3 r
(@)@ + (@ + o) (B2 )(RR,) *

QUEBHIHD, MOAOKHTEALHOH. [TONXOASIUER [PYNAHPOBKA SAEMEHIOR HOOCASHHEro
W3 HANHCAHHHX UHTErPajioB NOKZSHIBAET, UTO 9TOT HHTErPAA €CTh, CYMM4 [O-
JORHTENBHEIX KOJAMYeCTs,

28. KOMROREHTH CHAB TSUKECTH., B BHIPAN(EHHSA KOMTIOHEHTOB CHIR TAKECTH

gx=a_lgﬁf '()*}'r'l' wly,
dx 0

> v 1% .
gy=f Y, gr—*f%; ’
BRefeM supadende (11) ama V, NPHIOMEIES, 410 (§ 18)
T w2 .
: x  (at+Np’ - %

rae P ecth BhIpaKeHHe;

%2 I 2
P= : : i
@y TErE TETE
Ecan rocad 06pPasoBanus UPOMSBOAHEIX OT V NOJAOKHTE B HHX A=0, M
& TOayuHM corTaBATIONIME CHAEL THIECTH JUIA TOUKH Ha MOEEPXHOCTH 3ANHICOKUA §.
Cornacio cKA3aHHOMY HaXOIHM 0e3 3aTpyIHERHS:

. ’ .
'Jg‘g':M ylx  fMx 6k £, — 2oxCy - 02,

N atg a2big alg
dex2y | ARays M . )
' ”# 3£‘= a%;ﬂgy + bﬁ;’ - %2%'_ 2k],vcg - 6132)}81 + 0y, .
4 dkxtz | ARz Mz
z = a!gﬂ? -+ alclg - £ - Qkisz“"“ 2kaz Ay,
OTKYAA

Xt oy o
a=abe (5.

BuaucauM, B 44CTHOCTH, BEAHMHHY CHIE TMKECTH A9 KOHIOB TPeX raas-
HHIX OCeH, KOTOpy1o Mu oGosHawuM uyepes G, G, G, Monyuun G, u3 BH
pamenust 22, nomarag x=g, y==0, z==0 u Mavenss swak wua obpaTHei;

HOROGHEIM O8p4I0OM MOCTYAMM B ONIS NPYIHX Beduann (7. Taxnm oGpasom

Hatizem: . \
Mk ; -
. G,= E“E‘-’_ﬁé"i' 6kya Ay -1+ 2k43Cy — wig, ]
i 4k e : .
G, ZJE:‘E __:1—6%4- 2.5 Cy 4~ 68y0B| — Wb, } ] (12)
. a :=§;’ + 2, 6By 2y A, } .

ILE 4

-~ '
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MPOB/EMA CTOKCA OMA C/YHAd TPEXQCHOTO AJAAHTICOWIA * 85

_ Termepe nmegko Aokasars,-wi0 HRTerpana A, By A,, B;, C,. yadeners)-
pAIDT YPABHEHHAM: - -
- L

2
34y+ Byt o=,

-2
| A+ 3B G=
[TpeauMast BO BHHMZHHE STH COOTHOMIEHHS, NOMY'MIM H3 @2):
G, , Gy , G, _3fM
—_— — o, T it b
a,+ b + [ abe 203,

L]

JonyeTus, 4YTO macca IMANETEN 3aBOAHNET BECh ofneM onitnconga; ¥ obo-
_BHAUMM Yepes km CPeHHIOn [IOTHOCTE, BTOPYIO 4acTh HOC/AENHE0 EBLPMKEHHS
MOCHO TOrAA HAUHCcaTh Tak: -

- Anfl,y — 2ul,

HO 3TO ecTb cpraacHo dopmyne (15) § 7
; LWyl fgasmtaf,
. T T

. T F) " . .
s 5 -

' h r
rie -, — CPeIHAd TAMECThb HA TOBEPXHOCTH, S— IOARS MAOAAL [OREPXHO
¢t B T— oObeM snaunconta, OTCiona MOMyHHM: .-

. Go, Gy, Ge_, S
Tt =83 -

29, Cayuill TFEXOCHOTO SAMKIC YHAL, MAJIO OTAHYAIOLIELOCA OT COE M, BumecTo
paMIoMweHHs & puA Bupawesus (11) 8 ¢ayyae, xoraa @, &, € Mam0 pasAHUNL
mexny coGoio, yAoOHO BHOpaTe Apyrod nyrs, ykasaHdbifi panee.

Jas sTofl wenn paccMOTpHEM (DYHKUHIQ .

oo V=2 e

-
- - 4

rog p;[/xﬁ ~-yiie 2, a a, B, “J— NOCTORHHLE, .
, Jlerko yGeauThed, 4TO0 o .

BaY= ek 8 =31 V

4

£

(13)

: % X .
HOBTDM)’, eCAH YCTAHOEHTE MEWILY YTHMH [OCTOIHHRIMH COOTHOIIEHHE!
a 1 k-1
. a

! S (14)

To Gyaer 4,V ==0, u nratomy .
: Hm p V==,
. * ?=‘D°
V, onpenenensioe opuyaoft (13); MDMHO NPHHATE 33 NOTCHRHANLHYIO dynk-
nHio Tema © Maccow M ans BRefUHero NPOCTpaHCTBA.
[Tonoxstum: v

L T— a=.c (.1.—*}«%). 5-——&(1'-[—{2?'-)'

y GymeM cuurarh £ W f7 HACTONBKO MANkMH, HTO MOMHO Gyaer mpengdpeus
UK KBANPATAMH, @ TAKIKE NPOH3BSACHHEM WX HA w?, .

.

; 2



bl
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TITABA TIATAS < N

a6
Ypasuenne ouHncouga (&, &, £) MOWHO Temeph” ¢ YKAIAHHEM NPHO/IHMe-
nHer ualiHcdTh Tak: . .
'MJ{_@_EQ -
P c e~ 24 )°

2

Tlonowus, uTO nmocTORHHHE @, §, ¥ HMEIOT Madwe 3HAYEHUS TOr0 Me 1O-
pauka, uro £ u H, torna dynxuns V), -onpexenseman (13), opumer ex mo-
BEPXHOCTH HLTHACOMIA NpHOIHKEHHOR Buplan{eune.

M [ — Faz Hy") ax“-}-ﬁy‘z_l_
~ e [T, & = st
LY
01y We (QYHKIMIO M MOMEM DACCMATPHBATE KAK BIGIUHION NOTEHIHANLHYIO

4

¢hYHKUHIO, ecnd BROpaTh @ H B Tax, 4roGH )

* R P ) : ,
_ - e _ e,
. 7 e R

OTHYZA

u

H, CAEHOBATENBHD, coracno (14)
=5 [mE+m—5.

‘TakuyM 00pasoM OKOHYSTENBHO IMQYUHM:
wd

) Mf fet fet
= ]
V==l ]+ (G5
fes HM

+5 gf)y +5 (x"+y"3 ~(15)
Hana NOAYYHCHIA C TEM e anﬁ.‘IH}KEHHEM CHAR TMKSCTI~ 3aMETHM, YTO eChy X
eCTh HanpapleHie BHYTPeHHeH HOPMAalH K WIMACOMLY, TO C TOYHOCTHIO A0

NEPEOTO HOpHIKE BHIIOYHTEABHO MO OTHOWMIGHHID K £ H A

cos (pf?:):—-—-li .
Tauy 00pasoM HOAYUNM. C YHABAHHEM TPUGMHIKEHHEM g 13 (OpMyAR:
b i .7
- g='—-'—“'
. ¥

OrHoGuTENBHO MACTHEX NPOH3BOLHEX ' BHpayenns (15) 1O p 3aMETHM,, UTO
8CAH TMOMOMEHHe TOMKH ONPEIgIRTh B AOAFPHbIX ROOPAHHATAX, TO

_ x_x Q_y

L]

E L] ap_ P * aP - P * )
OTKYZXa - .
M fc= "M w?] | 3fe FEM w2 i
PE 2‘.3( +H) 2f ‘I"“Eu-(g—ca'-—z—f)xﬁ-[— .
‘ 3fcs wl (xz..;.ya)
ﬁpﬂ(w 2f*+ .



. ’ HPOE}[EMA CTOKCA OAA CAYUAA TPEXOCHORO IMWIAMCOHIA &7

15 MOAYUEHMS C YKAAHHMM NDPUGHMMEHHEM CHIH TINECTH Ha CaMOH mo-
BePXHOCTH SAMMACOHZA MOWHO B MepBOM $AGHE NPaBoft (AcTH MOACKUTH
1 _ 1 ( Ex? H_vﬁ)‘
. DR IR a~
@ B OCTA/BLHHX YIGHAX 3aMENHTL [ 4epes o
Toraa moOIYUHM:

sl ] o (o= 272 e (= 270) 0

f

nan, NOAaras
wied _

M, M 2] .
a=2—o|ecrmgm-gl. =5

_g=04 |1 +(E— 5D 55+ (H—5) |-

80. HEKOTOPLIE APYTHE TAPMOHHYECKHE QYHKEHN A/ SINHACORIA, Mu edasanul
Mopepa HaeeHt pmBoAd H3 rapMosnueckux  QiyHKUHE TPOHIBOAHEIX BHpanexnf
THoa (2), ) ’
, [onowum poouie o+ -

a

h

K —'w (1 B N 2 -)“ a§ .
n= — — — —.
. 5 @t+s b4s ats/ VR;

B

il

(_________n+i%{n+2) npouseoiube u-ro nopsmka ot P, no x, y, # Gyayr rapuonn.

JECKHMYH lj)}'H!{ILHHMH“ﬁO BHEUINEM NPOCTPAHCTBE H TIPUBOAATCH HA NOBREPXHOCTH
9AAMMCONAA K HEnM paluoHaIbHWM (YHKUEAM p-fi CTeNeHH OTHOCHTEIBHO, KO-
opaunar. Mopepa OTCIONa 10K33ad, YTO TPH MOMOULM JHHERHOH KOMGHHALMH
TAKHX NPOH3BOAHLIX, DABHO KAK W TPOH3BOMHHX OT AHANOTHUHHIX yHKkuki
D, 1y Pp_ps -v. s MOKHO BLIDASHTh TAPMOHHYECKYIO $YHKUHIO ANS BHEIUHEFO
NPOCTPAHCTEA, KOTOPAaf HAa NKMCOMAS UPHBONMTCA K NEJOH pamHonaibHoH
(yHKUMH, TPOM3BOMLHO BrOpaHuOH, #-H CTEMeHH OTHOCHTEARHO KOODAMHAT,
[Tpou3eoiunie QyHKUHA BHaa

e
q)”=J(l_ X » 22
[

_ _ = )ﬂ ds
wts B4s oats/ VR

PeIialoT 4HANOFHYHYI0 8aiauy /I8 BHYTPEHHET0 RPOCTPAHCTBA, _
DTY e DPOGAeME MOCYT OHTh TAiOKe DASPENICHN MPH TOMOLR (YHKIHA
- Jlame, Ha KoTopuie Gyier yxasano B rmase VIEL



laasa wecmas .
0 COEPHMYECKNX ¢YHELUUAX

31, OMPEAEARHHE KOIOHUHENTOB P, Tpn6awientice pemene saxaun Croxca
Inst NOBEPXHOCTH, Mano ornudaomefics or odepu, ofzeruaercds NPEMEHCHHEM
chepaveckux ysxuul, raasHefimne cBONCTBA KOTOPHIX Mbl EaAuUM B HacTOMIRH
rnase.’ ’ .
 Tiyets p, p'— paccTosuns asyx touek M, M' or touku O, B y—yro
MOM. Tlonomum: ‘f

e —

— =,

P -

.

.

H ZONYCTHM, 4TO p"<p, otkyaa 9< 1. [lonmTaeMcA APEACTABHTL OSPATHYIO
BeMUMENY paccTosiing rF==AMM' méwny neymws ToukamM# TpPH NOMOLNH pA3io-
WeHns g . : '

M »

LS, 3 f% p 0
r_P - 1 - Pﬂ'l‘l 1

rae P, — Gydkuyn yriaa f, KOTOPHE HYKHO ONLea_NTD: IMonoxun
N L]

L L85 @r—1)
] = "3.4.6...00 ' .

nonngm"npn MOMONIH OGLICHOBEHHOYO pasAOKeHHT no GHHOMY:.

S 1 oo
\\\ . A—f T=Y A,
It

N

—

»

H oTclona - ;
L 1 1
. .1‘:;-*;_{1 —2acosy4aT) 2 __—_--é—(b'— defr) 21 —aei) *=
. o0 0o
. ) .;—ﬂ..;’. Z Aareir E Apare=iry, (23]
0 )

rie £=]/— 1, @ ¢— OCHOBAHHE HENEPOBHIX JOrapu(MOB,

Ecnit BLIIONHHTL NEpeMHOWEHHe DH.0B B nocnennedt uacyn (2) u coBparb
uNeHH, CONEPHAINYE MHOMKHTeAb af, TO, cpasuuB ¢ (1), MHomyuun Ges asarpya-
HEHHS: - ’
P == AgAy (enht - e~u) - Ay, (et -ty 4 e=0=) ...,

OTKYAA .

-%P,,;—..AOAR 205y Aed,y_g cosn — 2y + Ayd,_gcos(r—Ay ... (@)

.
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" n+1
rfAe B npapofl YacTH HHCAO YAEHOB DAaBHO < Hiay ;_ B 33BHCHMOCTH Of

1or0, GYAET AH A HETHHIM HAH HEHCTHHM, M MOCASRHEI WieH PaBeH:

. " %Aﬁ_,_,_ fpH 7 deTHOM,
. 2
s Ag;_l Au_;-,g"“s'f MpH # HEYSTHOM.

Ha ocuosaliHH W3BecTHOro ceofictea CHuOMHARBHOIC paja .M APOHIBENEHHS
pHAOE (OAYYEHHOS pasnomeHne A (1) Gyner aGcoMOTHO CXQUALMMCH 1A
geex auavennft a < 1.

Buipasum eute § P, depe3 CTeneHH COsy. [onowus -

- 2a cos | — at=y, .
MOy UMM
1 oo
' % = (1—2uwcosf-a2) 2= ;Asys‘. (4
c Epyrolf ¢TOpOHH , .
£ ~ 5
: = ¥ (1 Ch(2e cos s = rer=3 (= D)7 C{Q2cosyprarts,
r=0 ) r=0_
rie . ' ! ,
r Se—1)..(s—r+1)
) Co= rl )
' W.nopecrasasa B (4): - -,

M-

( —1yALL(2 cos p)s—ras—,
0

@

r

I

0 oQ
=X
-

TTonoxuy §-}-r==n B BMECTO ABYX [OEPEMEHHBIX nowasaTeneii ~ W § BBe-

Yem r u n. Tak Kag §-—r (paBHoOg f.— 2r) HE MONET COTMacHo (J) TpHHH-
o

1

7 Otciona (5) momer

+  MaTh OTPHUATENBHMX 3HAUeHHH, TO NO/MKHO CLITh 7=
GuiTh HARHCAHO TaK:

oo on
C =Y Y A O QoS
n=0r=J
r‘ 1 "l H - I
rie Al == 4G A METHOTO/ M == —%—, ecAH 7 HEYETHO. .

»  CoraacHo CKA3J HHOMY HMeEe::

n'
. Py= E( — A, C_ (2 cos ()= =Ap {2 cos y)* — Ay_y(n — 1) (2 cos r-2 4
r=40

. ®
-{-An_gg—q%)_gz:——a)n@cosﬂﬂ-é N
B vacraoctd, - .
Pye=1, Py=—ctosy, P -—-—3—(:055' -1 B —icos3 -icos-r
' 0 » 1= 3 £27= [ 1 9 ? 3= P T n- -t
. ; 35 30 . 3
. ] Pg:—a-COS" y—-icosﬂ T4 g

\\



ou . [VIABA LUEGTAS
7.
Tak Kak, Bcé mocTosHHbE KOS(HMIHEHTH BO BTOPOH uyacid (3) monoMuTebHEL,
T0 P, NpHHHMAeT MakcHMaNbHOE BOIMOWHOE 3HauemHe npu y==0. C azpyroft

Croponut,- gt =0
o0
R U BV s -
”;—p'_;‘gﬂ-ﬂ,’ .

El

~

[

-

- I

W, crenosarensto, P,==1, g {==7 # veTHOTD # SHAYEHHE P, eiie pasHo
noNOHHTRNEHOR enunuLe. g Y=1" u ueyetHoM 1 P, PaBHO - OTpHUATENLHON
NHHHIE H NPHHHMEET CBO0 HAMMEHBINYIO anreGpanueckyio BenHuuuy, Bo mea-

KOM cayyae : - ‘
1P, |=<1 -

»

Orcloma cnepyer, uro ommlka, KOTOPYID Mm cHendeM, ofopeag pan (1) wa
unene #-}- 1, no aOCOMOTHOH Be/MYKHE MEHBIIE pAma

3

1 1 p'!-l-i

— 2 T rmrnn

, ; (ur+i+ar+ —i—“')wl-—-u F."'H!'
32. Koseuumentsr Jlanaaca u noaudomw JIEwasmea, Ilpuugs rouky O aa
HEYANO KOOpAMHAT W B3AR (X, ¥, 2) # (¥, ¥, #') sa Koopmumatm TOuex A,

M, Gymem uMeTb:
xx' oy 22t

cos == .
1 o
& -
MNoncrasue a1o Bhpakenne B (8), momyunM, uro P, Gyrer neaoht pauné-
Ha#abHOH dynkusell cTemens n oTHoweHHH >
£ X Y oz o2
. P 3 pf » P 3 ;F'l P 3 Pl - N

Eene BBECTH  nONSpHGLIE Roobﬂnna'r_m Hong Toukn M mpunats p,d, v, a
Ana toukn M —p!, ¥, v, To Gyzer
cosy=1<0s & cos B - sin 8 5in ¥’ cos (v — v')==cos B cos &' 4 sin D cosvsin & cos o’ + 0
+ sln @ sint w sin B sin of, .

-

a moxctasaas B {G), moayusm mia- P, neaylo pauuoHAALHYI OYRKUHIO OT

BEMHMHH
. sinBcosy, sinlbsine, cosh,

<. 5in B cosu' sin 8 sinot, cos o

Benonuun COOTHOIGHH] MEKIY LEIMMH’ CTEMEHIMH XIH MPOHIBEASHHAMA
CHHYCOB M KOCWHYCOB, C ONHOH CTODOHH, H CHHYCAMH H KOCHHYCAMH KpATHbIX
Iyr—cC ApyroH, TOrKa YBHAMM, 4T0 /2, MOMET OHTb BLpXeHo AHHeHHOH
thyHELAR] KONHYeLTB: ) - =

cosny, cos{n—2)p, cos(n—4), ...
sinny, sin(n—2n, sin(n—4, ...

"

W

KospruuenTs P, B ciyuae, eclH OHH BHPAKEHH KAk (YAKIAR HeTHpex
nepemennwx 9, W, v, ¢, Hasupawrtes rxoaguyuenmaxn Jlannaca, Ouu we

NBMEHAIOTCH MPH OxHomnpemenHol zamewe & wa O w o ma v, ) .
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.

Te we caMbe KOSGhHUHEHTH RA3WBAIOTCH Aosukodtasts Jlewanapa, ecn
B papawennd (6) cosy samened Gyxeoft x, B srom caywae onm ofmdio obo-
3HAvaTeS cumaonoM X . Mu Hueeu:

18:5... 0=,  n—=118...00—=8), ,

= "ga.3 ¥
. . on T 54, @n—9) ®
—mr=-—-8)13...2n—=8), _,
‘ S 24...(2::—4)2" tarmtee., .

OpUYEM MHOTOWIEH OKAHMMBARTCH WIBHOM C X WA UNSHOM, HE3ABHCHMEIM OT X,
CMOTPHA IO TOMY, OYINET AH 72 HEYETHHIM HAH YCTHHIM. .

38, INHe:PEHUHAIBHOE YPABBEHHE ana wo9oHnueEntod Jlanpaca. Ilycts M,
M' — gBe TOuKH, pACCMOTpeHiHe B Hauage § 31; mpumen BTOpYIO H3 HHX 32

HeMOoARKIHYI0, TOFAE BenHIHHa —» DaccMaTpHRAEMan Kak (pyHKUHSI KCOPAHHAT
touku M, yaosnersopser ypasHeusio Jlamnaca: -

ag(%)_—ﬂo. B )

. [
IMonctaemia Brecro — pas/omenne (1) u sameuas, Y10 BCAEACTBHE NPON3-

BOABHOCTH P’ BCe WIEHH BTopoﬁ qatTi LOMKHN B QTAABHOCTH YAOBACTBOPATS,
ypapueunio A, =0, moaydmm:

C o M=ol ©
- Y * -
B nongpHuXx KOOpAWHATaX p, 8, U BWpAWEHHE BTOpPOre AHGEepeHLHaNbHOTO
rmapamerpa GyHkouy UV ,:Laercn ubopmy.noﬁ 1;
5 7 2 -
~ pmw=p— OVt 5 (05) L kv

sinﬂhﬂ N Bsind %2
Bameuan, uro P, He saBHCHT oT §, (9) maer noaromy:
aP 1 8P
NP, iné e B ), 10
iy (D) + in 8 20 (S an) sin? § o2 Gl

STo W ecTb TO nnq:epeuuuanhﬂoe YP4BHEHHE, KOTODOMY YIOBJETBOPAIOT KO3-
pumuenTn Jlannaca, paceMarpuaraemue Kax Qynkuan § u o,
Ecn nonoxute B-(7) V=0 u costl==x, To noAyUIN" i

~

oS T=x,

- r

y P, npespauiaercd B X, M CTAHOBHTCA HelasuchMeiM oT 0. BueseM rakmy

ny’reat AudiepesnnaibHOR ypaBHeHHe, KOTOPOMY YAOBAETBOPSIOT X,, Base (10),

0T6POCHB B HeM ROCAemHHR 4/ed U TIONOAHEB % BMECTO COS{} TAX YTO

~ :;%:—smﬂ = ] l—x_;v, .
. TOrAd NOJdY4HM a i uX
u[ﬂ+l)Xu+£—§:[ ;] =0 ’
HAH TaKHE -
nin+ I!)X,,:-Qxdf; + ey B2, an

. { G, Tlpuaomesits, § 5. - -



62 . CIARA UIECTAR

34, Bamgyanne. Ecan uenas paunonz;nbﬁas dysxuus or x f(x) yrOBIETBO-
pYeT YpaBHEHHIOT .
[ d?

nntnf—2e D0 —w o (12)

® ofpawigercs E #yaAb npu X==1, T0 ¢ro npoMsBoAAvie JGOTO 10 RAKA
raloke oSpaarcTes B myas apn x = 1. Otcioma f(x) TOMECTBeHHO PaBHO
nyan. Cregoparensao, A, BNOOJHE ONPeIE/eHO, YCACBHAMM, MTO ST0 Lenas pa-
IHOHANbHAH DYHKUMS OTHOCHTENEHO X, HpHHMMaiomas 3#avenve 1 npu x=1
H yZosjaeTpopsiomias yparHeunio {11). - '

SaMeTHM elllg, YTO ecmd BaATh fIOCAGHOBATENBHO F [43 UPOH3BOAHYIO OT
(11), 10 monyuus:

’ [n(a 48 =—r(-+ 1)

drX M dret X ar+ix, s
dxr"—2(r+l)xdx—r_|_;‘+ (1 -— xﬁ) dxr'i';l:[}._ (I3J

C ,Ilp.}'I‘Oﬂ CTODOHB, NYCTh ¢ eCTh 1UeNad ]JElLlHOHa{I\bHaH {IIYHKU.HH oT X,
YHOBAETBOPSAIOMAA YpasnHeHHIO:

[n{n-{-l)-—r(r+l)]q:——-2(r+I)x%-{-{l-—ﬂ)%:ﬂ (13)

N arx,
-4 npuumaloian sHavenne K npu x = 1..Ecau A smauenme —=F mm x=1,

TO , pA3HOCTS
% —_— h?

K dxr .

=

yrosnetsoprer (13) u ofpainaercn B Hyah npy x=1. [TosToMy OH4 pzBHa
Hymo s scex auavenult x. OTcloma ciegyer, 4ro, o6osHayan yepes ‘€ MOCTLAK-
HyW, Gymer -

a X,
) ' v=C ?t'

35, Coepuurciue syvdrunu: Chepuueckodt ¢ymuuuedi (nepeoro popa) mo-
\pAaKka # HA3WBAETCS 1e1as PAUHOHANBHAN (YHKUNSE ¥, OTHOCHTEABHO BbIpaKeHHH

sincosn, sindsinu, cosd, {14)
KOTOpas YAOBAETBODPAST AU(DRPEHUHAALHOMY YPABHEHHID:
9 %, 1 ep? .
B¥Y;db— = sine —F — ], i
Vel B+slnﬂbﬂ(s E{l)_!_sinﬂi} e’ (i5)

Tpumomunas BupakeHne gaa A, B moddpaumx koopaunarax (§ 33), aerxo
npo~epyTh, 4r0 Beaexcrsie (13) dyurmmw

Y,
.P"’Ym Pn_:i

i

YHOBACT OpAOT ypasuennio Jlamnaca A,==0 B ABAROTCH rapMOHHYECKHMH QYHK-
AAMH, HepBas — B KOHewHoM upocTpasctBel, a Bropasg-—B HEOTPAHHYCHHOM

{ Ecad BMeCTO LQAAPHEIX KOODAHMHAT BCTABHTb WX BGIDAIKEHHA TeLe3 NPAMOYTONb-
HEE HOOPHHNATH, TO (YHKUUS piY, OKamercd HenoH pPAHORAALEOH QYHKUHeR n-f
CTefeHl OTHOCHTENBHD KOODARHAT X, ¥, Z. :

BelicTRITRABHD, COS ru BHIPARASTCS AHHEHIO gepes

cosru, cost—%u, cosr=4o ,,,

-

arX N . 3 .
o ecte aunelnas gyskuua or cosn—r B, cogn-r=28, cosn~r-1d,,,
) )

S - -
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*

MPOCTPAHCTEE, B84 WCKMIOYeHHeM KOHEYHOTO HOHTYPa, OKDYMWAIQIETO HAYao
KOOpPAHHAT C PAAHYCOM p. : . .

Haftzem Goaee ofiwee puipamesn® pas V. Tak kaw 970 eCTh UEN2A PALHO-
HansHad diynkuas oT ewpaxeduit (14), TO MOWHO MOMOKHTE

- Y,=3 {fi,.cos ro -+ B, sin rv) sin? B, (16}
. r

rae ¥ A H B, He3aBHCHNE! OT U H SBAMSIOTCH UETBIMH DAlMOHAIBHEIMH  (yHK-
nuasy oT cosdh. Jleficteurensno, V, comepwmnr's aunefiHofi ¢opme npouzee-
HeHHR - ! .
sinv ¥ sinre, sinrdcosty, glnrdsinsocoste (sti=4), (17}

rd ]
B KOI(PHIMEHTH TAKHX MPOH3BEAEHHH — panHonanbHbie neabie dyHxudy ot cosd, °
[Tostomy no wnsRecTuwM doPMynam TpHroHOMeTpHE Buipamenus {17) Moryr
ORTh BLIpAWEHR 4epes -

sintdsinr, sinrdsin(r—2), sindsin{r— 4 1 1. 1. -
sinficosry, sinrlcds(r— 2, sinrdcos{r—4)2 n . &

Ecnu cobpats uieHw, cofepiauine sinry (HAn cos7u), ME MOAYYHM SHO-
WUTEAH: .
sint 8, sihr+?d, sintt4d ..,
ORHAKO .

. « sinf+? O =—=sinr I —stn" & cost,
sinr*4-8 == sins § (I — cos? §)2

. .

¥ T. 4. TakuMm obpazom Bce wiedsl ¢ sinru GYAYT conaepmaTe MHMKHTENb Sin’ O

¥ ueavie pappoHaneHne (yHKuHM oT cosd. OTHM I0ka3LBAETNA CHEAIHHOE *

yisepucaenne. Broga pupawenue (16} B yparnesue (15) H npupaerupag OTAENBHO

Hy/M0 K03HIMEHTH UPH Sinrd H cOS FU, MOAYYHM YDaRHEHNe!
1

[t D r (D) 4, o+ Q4 1) S50 2 B

hS
+

fit) I
H TAKoS e ypasHedme Ann 5. Ecan nmonomnm cos == x, ortxyaa P

“sind s
1
T0 Gymer ‘ .
dA, . qdA, a4, dA, | . oq d24, .
70 ._.--smt‘}a, g ——cos § Tix_-i""‘m{l &-‘EE.

Taxen oCpazoM mpenmTyIiee YPABHEHHE CTAHOBHTCA:

42

A, _
dx? =0.

e a laeED—rerNlA—20+D2% L0

ﬂOSTOM)r H HNRDH3BENCHHE
drX,

f3inf B cos r
é dxr

COMEPIKHT JNKIIb 9NeHR BHIA: . .
pn sinr B cosr=2 o (cos Hyr-r-,
rae / M h—neaste NOAOMNKTeNBHEIE WHCAA H IDHTOM TAKHE, Y10 BCe BCTPETAIOLHNECS
MOKA3ATENE He Mefibluie uyxd. Vitax, MIpeNHAYUlee BHpaMelide MoMeT OLITh DHIPAXEHO
TaR: . .

(psin & cos v)r—2 (p2 cos? B) (p cos D)n—r—Rhpdht = xr=2l (2. y)izn~r—2h (x2 4 32 J- 220k, *
910§ TpefoBanochk NOKAIATS. . N

F
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-~ COrnacHo CKasanHOMY B KOHUR MPEAUIecTByIOLsero maparpadia; xomxHo Ghith,
ecnd A m K-— NpoH3BO/BHBIE TOCTOSHHBE:

drX,

'y Xy,
axr’

A =H T

- Br'-—_KJ

rag nocnhe DGPGSOBEIHHS! RGPOH3BOAHEIX HYWHO NOAOHHTE cosd mMmecTo X,

[onyuaenm, Haxowem, ofutywo Qopmy mam ¥

n
- drX,
— V= in ro)sin i =L
Y ,-_E 0(H,.cosm—|—!{,smm)sm B( T )x:ma’

- -

(18)

rng A w K,— 0pouaBonsuLie TocTosHHbie, CyNMHLOBaHHWE OCPAHHUIEHO Bepx-
HAM. npenenom, NpH KOTOROM £ PABHO r, TAK KaK (n—|—1 )-5 mponseoAHas 0T X,
TOMIECTBEHHO PAaBHA HYIID,

{Ipunep. Hadtzen oGmee Bupawenne ans Y. HMweew:

.

“ay
8X =3x8 30013, 455 — 700 300,
a‘j:X' 1052 — 15, d“X*‘_ws X 10,

- . N
»

Orciona, obosuduan uepes o, £, TPOH3BONLHEE MOCTORHHHE, HaHGOMeE
ofuiee Bupamenue mas ¥, Oyner: ’

. Vy=a(35cost § —30 cos2 B4 3) 4 (mcosv + By sine) (Teostd —3 cosﬂ) sin 8 -
|- (& cos Zu 4 By sin 20) (7 cos? & — 1) sin? & - (@5 cos 32 4 By5in 30) 7 cos sind B4
- (ay cos 43 - by sin 4oy sind 4.

36, Bupawcuug mis P,. P,, paccmarpupaemoe kak yHkuHs ot §, v, ecTb
HacTERf cnyvalt Y P MOSTOMY MOmer OHTb IPHHATO B dopme (18),me H.u

K, — dynxuun ¥, C apyroff cropoun, P, CHMMETPHUHO OTHOCHTSNLHO ;r.ayx
nap NepEMEHHEIX (ﬂ u) n (¥, v, Ortioma MOWHO koaduunenry £, K, npuaats
B _thopme: \ —_ ¢

Hp==a,cos ro'sin"¥' (d-':X,,

arX,\ )
P T
-dxf)xgwsnr’ K,=b,sinrv smrﬁ(dxr) —cos ! .

Ec/i MB BCMOMHHM, ¥TO P, 3aBHCHT JHile OT YiMa Y MelEY HABYMS Ha-
npasnenusvn (¥, o)) u (B, v), 0 CTAHET ACHMM, YTO TepeMeHHHe 8, 4 oMK
BXOXHTL B Py TOJIBKO B BHAE HX pasHocTH ¥ —u'. B10 Tpebyer, urolum Gung
a,==b,, OTKyIa OXOHYaTenbHo, 0603Hauas uepez A, noc’roannuﬁ xo3duiiienT:

-

. o Ty arXx, ’
,;_221 sstar b sin B cosr (o — o) ( T )x?mﬂ( S M

r=0 N ¢

5

B § 38 Mum jmorames, uro Bce koshHuHeHTR A, OTAHYAIOTCA OT HYyAA.
37. Csoticraa V. Ha ciepe pasnyca esuuuum, HM&IOU.Leﬁ IeHTp B Hayane
RONAPHEX Imopzmna'r p, ¥, v, BeAx@m mapa anaveHHft §, U ompexenser TOUKY.
Bce ToukH cepE. OXBATHBRIOTCA HSMEHEHHeM § OT HYAA [0 T M 0 OF HyiIs
a0 2m, -O603nayun uepes 4Q oneMeHT fOmepxuHocTH 5ToM chepst (naw, Kak MW

. LR——
*



. 0 COEPUYBCKUY $YHELEMAX (i)

rOBOPH/IN paHblle, YIYOBON SAENEHT RPOCTPAHCTRA BOKPYT Havana paihycdw-

BEKTOPOB) H ZOKAKEM, HTO . .
" g Pmy d9=0 (ma mikn) T
ir - h *
: 20)
4m t
- jpnyndg_gn_l_\l Rt - }I
4z

rae ¥, nosyyaetcs na Y, samenof 8, bma ¥, 0 Horae 11ﬂ1erpa.m B3ATH

no Bceﬁ aoBepxAoCTH ccpephr. - o
. Ing mowaszarenscTsa nepsoro swpaitenns (20) momuoncm {18) ua P, u (10)
wa Y, rae # saMemum depes s, u BurTeM. [Toayumm:

oy 1D 2,
o+ =g Pata= g [sm0 (o= "5 ﬂ +
Y 3y Wy APy \
sin2§ ¥s (Pm v Y Y ) -

Momuomuy 370 Ba 29 n npoumaterpapyem mo aced coepe, '.?.ameuaa, AT
dQ= l'iepBBIH ujed npapolt HacTa yact:
A A

) j' dJS sln i (P n 3y 4—¥, a;:}’" ’]dﬂl

Y0 PABHO HY/IO, HOTOMY 4TO Gnaronaps( MHOKHTeNO sin O onpenereHR Hure-
rpan oruocurenbuo ¥ or 0 mo m ectb Hy’dn, BTopoit uner mocae nmerpnpnna-

HHA HACT: * -
— = 2 N
a3 o Wy e, e (3 [p Wy dpps
. j‘sinﬂ Bu( "o “"BJ) j\sfnﬂ[ " " Bu] 0'.
Q ]

Ho cormacio onmpemerenuio P u Y,, AByunen B CkofKax NpUHUMAET pas-
nue suavedud npu v =10 u npu o_2rr, OTKYAd or;pep.enggnuﬁ MHTerpalt ecTs

iyib. CHeRoBateibyo, Mist mz=tn T , .

- ' E‘Pm}‘ndg-_:t). - "

"n * H . £ - -
4

ikt ﬁOKﬁSaTEJ]hL‘.TBa BTopoﬁ hopMYaL (20) paccmanam BHYTPH cq;epm N
pamuyca 1 Touky P C DO/APHBIMH KOOPAHHATAMH g, ¥, ot (pf <C1). Bemuunuy
pyHxnuH p?Y, B TouKe P MOKHO BEUHCIHTE MO tIJopmyne Ipuna %

1
0
. s 4 vi,_—;S( Vel " zl.‘{ﬁ ds — S_l_ & Vs, . 21
r
t % ~ : At - s .

Fl

"o

rae V, ecth 3nanenue HEXOTOPOH d)yuxuau V.n Touxe P BH)’I‘pH ﬁemroporo
oﬁ:hema T; BTOpOH NHTErpan paCHPOCTpaHﬁeTCﬁ Ha Beck 5TOT 00beM, 4 [epsuit-—

4 Cwm Mpunomenns, § 4, R ’
) Tagernmu 11,
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¥t FAABA TUECTAR -

na nope, XHocTh §, OLpaiIMUBAIOUYI0 3TOT. caytil oBLeM; 7 BlpaKaeT paccro-
unHe OT TOUKE A KO CODTBETCTBYIOLIEre saeMenta dS nmn dz. -

TMpamennst (21) x dyaxunn p*Y, n 3ameuan, uTo aas sTok dynxunn 4, =0,
kaK 9T GWA0 nQK23ano B nayane § 35, moaydpm:

-

a=
: ) 4gd' ¥,/ =5 (Fi:'}"m 1 M&-‘) 49, (219
. ¢ on r

3neck d# BCTH SAEMEHT NOPMAAM, Hanpdeneunol sHyTph tdephr, pas-
1 5 T .
aLlt — 3o; BMECTOo + MOMHQ RCTABHTL [ L.
1

- 1 o '
» — i PJ
- r=hPe ~.
M Q .

Otciona, vak kak Py, Y, nesamucumn ot p .
-~ * T '
« GO

d . 9 /1 X '
=Sy S ()= erne B

N

[Moacrasum 910 B {21'}, samewan, uro Ha edepe p=1; nonyuum:

* 4“?“?}’:::2{3';‘ l}p'-fj P Y dft+ E ny's [PSY,, a2,
» * - 5 S. " 5 :s " -

A

3aech COMIACHO +A0KABAHIOMY BCE YAGHHW BO BTOPOA uACTH COKPAINAIOTCH
38 HCKAMOMCHHEM ABYX, COOTBETCTBYIOUIHX §=nx, TaKx 4TG BTODAH YaACTb JIDHRD-
HHTCH K- ° - '

- @£y p'r_:j P, Y, dg. :
* ¥ S

x

a I no

Srin pdxazang’ BTCpOe cooTHOMeHue (20).
MGnomnm Bo-eTOpoM Bupawenud (20) ¥, =P,. Toraa Bo-BTOjOM uwiede .
RYNHO 3AMeHHTs ¥, uepes TO 3Haweaue, KOTOpOe mpuuHMAET P, ecili B Hew
noaownts $ =4V, v==+. Ho 910 pssuoCHISHO OpHHATHIC' yraa ¥, 06pago-
vasnoro Hanpaszenuame (B, v) (¥, V) memny tofoiwo, pasumm nymo, uto ofpa-
uaer~ 2, B.emusnny (§ 81). Orciona . .

Saw eawie N gy ..
ik

+ N -
2.0 — ‘. *
% N .o jPh’d“_Qﬁ 1
4z

..I_.

Ecan spece nonqutats d@==sinydyde, me y u @ SBAAIOTH ROAIPHMM
PACCTORHHEM H noaroToft md OTHOWEHHIO K Hanpabaewnio (Y, o), npunsTomy -
31 MOARPHYIO OC®, MOCACAHAA hopyyna NPRHAMAET BHA?

) - oy Loty “om e —pd cx %

Sdu}[f’gs‘in'rd-r, . Tae el
0 ]

' r
PN . -

.
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rie P, "ecTb (YHKIHA OLHOTO TOJABKO COS Yy Gt M COS| 3ANMEHMIL HEPE3 X,

To P, nperpamaercs B X, Jlewatiapa. Cornacuo ciasamiomy HMeen:

+l * a

S Xr:dx=_2_...

. n1° .
—1

38. DREMEHTAPAHE CUEPHYECKHE OVHKUMM. Bupaxenue #¥yHkuaa o7 - o
U B BHAE CYMMW' COEPHMEIKHX $YHKUMA.  °
‘21 -~ 1 Brpastennii:

P 4ar Xn \ . '-t’f"Xn

(22)

KoTOpHe (UrypHpyIoT B oOwiex Bupakennn (18) mns Y, Bee apasiorcs cde;
pHuecKHMH QYHKUHSMY MOPANKA /1) HX MOMHO TNOAYSHTb N3 OOLIELD BRIPAKEHAS
NpHPABHMBAHHEM BCEX, 34 HCKAIOYEHHEM OAHOTO, NPOMAROALHLIX MOCTOSHHEX 4,
b, uymo. Bupamenns (22) HasHBAOTCR SIEVEHTAPEHMH ceprueckHmMy yHK-
uasMA nopagka #. FIaBeCTHO, YTQ MHOTGWIRH BHAA!

a4y L coss faycos2 4 ., . A-fisino b fasin L,
» - -
TAE BCe O M [ HE3ABMCHMB OT U, HE MOWET OuTh HyAEM QA% BCex 3naueHwult v,
ecnl TEALKO HEe HYAY BCE & H f. Orcioga caeayet, uTo cepuyeckan (YHKIUT
MOPSAKA ## HE MOWET OwTh TOWAGCTBEHHO HYJIEM, €CAH TOABKO HE HYAH BCE

.koaduuHenTs 21 1 ciepiyecKyx aaeMenTapHbx: (ysKUuE, ee COCTABAIOMEX.
PaccsoTpuy eume cymmy

E=Y{]+"Y.+YB+"'+YH+'°'3 (23)

rie ) ecThb M3BecTHas (yHKIMa § H 0 ¥ uKCNQ WICHOB KOHeUHo waM Gecko-
1eUHo; B MOCAGHHEM ClyUAe NPEATIONONAM PAR CXORALKMLA, Tlomnomus  (23)
ny P,dQ u uurerpupys no ‘ehere pamsyca 1, noayuum B cuny (20):

- 4w v
A 0 — _— N
g 5P A= g1 V.

x=cosh’

i

- dx-

Momensiem B Hem mepenennwe (¥, v) o (¥, o, uro me u3merHT P, H 001-
3HAUHAM PpesyAbTAT - TAKOH 3amenn uepel 2', dQ7; rtorma sTa opmyma npH-
7
MET BRI ;

. 47 1 «
f ot — i
~ g‘ﬂpnd"ﬂm_l”n , :
" ' J‘l:= ~
WA B paas:puyrolt dopme: \ - -
' 5 ®
vp=22d Car {5 pysin®ab - @4
o o .

i

Mz s70r0 COOTHOUIEHHA CRELYeT, UTol

1) ecas cymma cepuueckux QyHKIBA paBAd HYMO, TO ROMKEMN Surth
OTAEALHO PABHBINH HYJIO COCTABAdIOLINE ee ciheprueckie (PYHKIMH Pa3AHYHbIX
nopankos, M OTCIOAa, COTNACHO CHABARHOMY, JOMMHH pABHATACA HYMO JoSdhH-
UMEHTH BCEX SAEMSHTAPHEIX CHEPHUECKHX thyHKuuY, KOTORNE BCTRRYAIOTCH B Pa3-
NOWEHHH TAKOELLK; ' N

5* N
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2) ecan HEKOTOPan GYHKUASEOT § H U BDamaeTcsl, €aK CyMMa KOHEUHOIO
HAH  QeCkOMEUHOTO unena chepuueciux hyaknaft, Takoe -pasnowewne emun-
CTBEHHO; APYTHMA CAOBEMU, ONHJBHAYNO ONPEREAGHN OTAEALHNE CEPHYSCKUE
(yHKONKH, ee COCTaBARIOLIHe (a caeaoBaTenyHO, H NOCTOstHHbE KOIDHIKEHTH
BCBX 2MEMEHTAPHWX cepHuecknx ¢(yHKNHH, KOTOPHE MOIYT BGTpEeyaThC 8 Bhl-
paieeHHH 3apnaHeol yHxuWg).

Kak na nepsge npumenenue (24) MowHo ywasath Ha Bupawcende KosduupeH- '
Tor A, B dopuyae (19). S - ’ oy

Paccyorpnm cheputeckyio dyHKNMIO nopamka #: -

a

~
- Yye=sinrd I, gcos 8 (o —0of), .

rag Ty obosHavaet §-10 HPOHIBOAMYI0 OT X7 +B KoTOpofl moCAE mudepeHun-
poapus nonomuM cosd -emecto ¥t Momuomns (19) Ha Y,, v murerpupys ng

Beelt chepe ‘paguyca & TOMAYYHM: . s .
Y A . ' o - :
540,,}*,“ ) =5duf PpY o sin ¥ dd == 1 A, sins {I'fT:,;j.‘fsin‘-'!ﬂ T2 sindad.  (25)
¥ ¥ » -
T L [H 1) [ B
B * - ' r : -
Ho Mul, Haee: , .
e s 4y Em s - t N
o S‘cosr{u-—u'} coss(s —u'fdo=0 (idpn r=s&5s8), ° ¢
0 ) -
c_}ﬁ!\_
r [ 4 }, . . . _ El -
I . P FCQsﬂ_r(p:-«u') do=wl P . o
. o . \ ok . - .

- a -

il

C apyrof ctoponn, Bropas dopuyaa (20} aaer:
- . _ 4 ¢, A= ' -
L e &Pn},‘nsdg —‘m }'ﬂs‘:ﬂm‘—l'slﬂs ¥ Tm“ +
= L3

w . -

pooo- e

oyt

Cpaunxgan sto ¢ (25) uony‘qaeu:

" -+1 .

4 —_ iR 2 — a45X,\2

. o +1““4’”j ST s 0l = Ay (1._&)2:_(%3) &
0 %

Dra (opuyra AOKaIBAeT, NTO BCE HOBDHUHEHTE A, KOHENHB H “OTAHMHEI
oT Hyast. Onpenenenanit HTErpan Moier OHTb BuMHCABH HCXOAS MY dudepen-
uEansHoH QopMyasl, onpenensiomei X, L Corracgo ckasannomy Hafinem:

o + - .\'f‘ x M <

2 ’ s

ML

:—A Forad — = -i - A _ * . - .
I Cr [T JTaT e ey 31 0 o MR

P "

¥

: H

e . 1 r M

N o

¢ Cy, nanpumep, Tisserand, Mécanique céleste, 11, p, 166. - :
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39, PAaNOWEHME B PANLI N0 CHEPHUECKEM oyHKUMAM. CKajaHmoe B opeast-
Ayuien maparpadie mokaswpaer, uro ecad wexoropas qdxuma f(d,0)or ¥ m Y
pasnaraeTct B pad cepuMeckHx GyHKIHA, TO BTO Pa3AcHEHHE BOIMOIKHO JHME
EAMHCTREHHBIM OOpAZOM, NPHYEM WIEH pa3/oenus OOPAlika £ OUpesesstercs
dhopMynolt: )

. 2z T »

;=2n -+ 1J.du' Ef{ﬂ', vy P, sin ¥ gi'. -, '226):
Q L]

- x

"
. z n

Mowwo- JoKazaTh; HTO.DAsNOKEHNE B BRI Mo chepirieckuM dyRRIATY RO3-
MOIKHO, ‘€CAH BRMOJHEHH H3IBECTHRIE YCAOBHA -GOMBMIOH 06EHOCTH OTHOCHTRILHO

1
dyurunn f (D, v). . g © e e
P - ~ v + ~ 1 vt
¥ Lt .-
* .
. - - - . *
w
- - - [ * Y -
L
- a
-
- X . *
b k|
. v
- .
i
L]
a
- . R '
- - .
A . -
* ¥
f
-
* e M - A
- -
"
- N .
. - o
- . .
- ' 3 ‘
-
x
. ' H . i e
b - .
H
i LN
-
- -
v B » ‘ Ehe e - P
+* v e nlk i 3 T P W
r i - ,
. el
+* " -
i I - LR - a
. W
* ] - * 1
- . .,
. L - 1 ) .
) -
- 0 1 ."' L] : 1
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laasa cedvaran R

MPUMEHEHUS COEPUYECKUX OYHKLIWY, PASIONEHME BHEIBHEW MOTEH-
LMANBHON SYHKIIMY 110 OTPUITATEILHEIM CTEMEHAM PA;:my(:A BEKTOPA

, 40. 3ipiua Nueuxne and BHEWHENO RPOCTPARCTBA CHERHL Onpenenum rap
MOoHH4ecikylo dyHKuMID V fna BHENIHETO WPOCTPAHCTBE OTHOCHTEAbHO Cdiepw pa-
Ddyta @ AAn Clyyast, KOIAA 3aJaHL 9HAYEHHN, KOTOPHE NOJKHA NpHaHMaTe 5Ta
GysKRIHE HA NOBEPXHOCTH camoR cdheph. Oﬁosnaqml yepes W U ICAApHBIE
KOOPAMHATH NpoH3BOALHOH Touku cdepw, ® nyets F(3, u) ecip 3nauenne,
KoTopoe V ROMKHO hpHHEMATE B Touke i, & casol chepm. [lpenfionotiy,
uro F{i}, ) MoweT OnTh paviodeno B pal cgeprdeckux dyaxuniis

. ; N

4

o
. £O,0)= v, - (1)
1]

vde otAenpiue Qyuxiue V. onpesededs, KaK 3TO YK43aUO B KOHLE Npeaniy-
mero mapargada.
PaccmorpuM eme psin

u=Y%5 % @

-
-

LOE @ eCTh PAAMYC-BEKTOD HEKOTOpPOH TOUKH BHE chepm. Tak wak p>a, 10
pan {2} CXOAHTCA, eCAH TOADKO CXOAMTCR pasnoMense (1), nnsmuy MOMEED
.Gpatb npoussoanme 0T.(2) mo p

C npyro#i cropoum, (2} ynoznernops:er ypannenmo «Jlannaca, Tax wak (§ 35)

LS A ™

Ag pﬂ'rl 0

Kpome toro, (2) obpamaerca B Hyah Ha OGeckOHEUHOM paccTosuu., Takmm
obpazon (2} Bwpdkaer wuckomye dyuxumio [ Base NPOH3BOAKYIO N0 P H 32
TEM NONOMHBE p==a, DOAYYHM 3UAUGHHE GPOHIBOAHON 1O  HOPMATH K NOBEpX-
iOCTH B BHIE:

(=Y
=— Yy
- BF a

1

A

41, OFBEM U UEHTP MACCH GHOPORHOIO TEAA, OFPAHHUEHAOTO TOSEPXHOCTLIO,
MANG oTanuatoniefics ot ceepht. OGoswaunm vepes R, {8, v noaspuxe Koopau-
HaTH TOMKH Ha OTPAHWYHBAIOWIEN MOBEPXHOCTH, H OYCTh

"R=a(l+h - ®
ypasnensie STOH MOBEPXICCTH B JIOAAPHHX KOOPHAHHATAX, MPHYEM ! €CTb HEKo-

Topas dyuknas or ¥ u 0. Mu ckameM, 4TO MOBEPXHOCTE MaZ0 OTHMAETEH
oT chepu pankyca 4, €cAH MOXHO Ehlﬁp&‘l_‘b HAYANO HOOPEHHAT TAKHM 0LpasoM,
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groSk (yHKuKa Okaa BCRLNA MeHslle HEKOTOPOro MajJoro, 3jpaHee BIATOrO
HHCAE E- .

O6oanauas uepes g, I, v nonspusie KOOPAHHATEI snemedra ofhema, 3ann-
MIEMOTO TRJAODM, GYKEM HMETD:

. 20 R R 2 [
, = j i y v 5 r2dgtsin V' = + j du'f Rasin ¥ V. _
0 0 ¢ n 1] 0

Bevasany sMecTo R supawenne (3) w npedebperas CTeMEHsMd, BLCIHNE
eRHEMIE, [OTYURM;
2
a& T i . "
) ==§-Sdu*§(1+3t') sin 0" 0, 4
[}

..
-

] .
rae # ectb TO We, 4TO W £ npw Zavene U u U ueped ¥ nd.
BooGpasiy, uTo f asiomeHo Mo ChepHHecku By} -

L0 ;
) . ta:EY,,. (5)
- . o "
3amertus, uTo neppasg H3 (opMyn (20) § 37 naem LR
' Sl Y, d2=0 (aan m750)
t ;;“ L

puipaycetine (), noacTaReHHOe B {4), macr: - -

-

o 4 .
- = Sldu' j (1 - 3% sin &' V' = ‘%‘?f (1 +.37,). :
0 [t}

Otcioga cienyer, uro ecan cpepa pagayca a gMmeeT OIMHAKoBHH o0BEM
© MAHFMM TEAQM, TO AOMKHO OhITb Y,==0, a TaKie B, pa3 OmCHHH {3y+-oTCyT-
crayer chepuyecxan QyAKUua HyneBOTO MopsaKa. .

Iag onfenenesus MOJNOKCHAR fesTpa Maccw Teda, npefnoaaraenoro oaHO-
PONHKM, DACCMOTPHM [OCKOCTH TI, unpoxoasuiyio uepes NHA¥AN0 KOOPAMHIT
W HODMA BHYID K HEXOTOPOMY uaGpaHHOMY BATIPIBNCHHID 8, v. Jlycis & €cig
paccTdsHIe MeMenTa o6EeMa 0T IVIOCKOCTH . Paccromnne D uenspa macc
OT TOH e M/JAOCKOCTH IIZETCs BRIPAMEHHEM:

*

D=l¢ 5 b, (6)

k3

Ecw o', ¥, o' — Koopauhath! SEMERTa dt, 10
d=p'cosT, .
rEe Y-~ Yrod MeKLy HampasnepuaMy (8, v) » (¥, 4"). Ho, rax nspecTis (§ 31},
P ==cos Y, otxyxa §='F;.
TMoncragnat B (6) n sameynd dT €r0 BRIPAKEHHEM:
) de = prasin O g 4 o'

-

b
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Y UMM: " - ' -
2n = . t 2a L] .
- =-TI— j' I abl " '3 P, siny V'dp’ = Erj‘ dy jdﬂ' RPsin ¥,
[ [\ 0 o *

3amennm R ero BupamenHeM {3), MPUHHMAS C YK4A3aHHHM NpHGAMKENHeM
: Riz=gi(l 4 48), ' ’
e # aserc pasnowennen (B).-Ha ocuosanuu dopmyan (20) § 37 umees:

. . D.,.—._»%- rall.

Orciona CICAYET. aocmamowae u HepGxoduitoe yeaosne mozo, RIKOGH nonka,
BOIOPARKAR 30 HAYTAA0 KODPIGHAN, GUAL HERMPOH MACCH, JAKLIONALCINCR 8 Ont-
cymemsui e paasoxcenuu (D) cipepuyeciold yuryuu nepeoeo nopadka.

42, PasneEHHE 8 PAIN BHEUNTEH NOTEHLHANLHON SYHKUMK JAS JIOBOTO IE°A.
Tycrs ¢, ¥, o' — nonsprikie  koopiuMAaTH APHTATHRAEMGH TOMKH P; pz{} v—
KDODXMHATH BJEMEHTA Maccw kdt masuoro rtema, [Homyctam, uro ¢/ >p,
T. €, NPHTACHBAGMAS TOUKZ HAXONUTCH OT NAYdNa KOOPAWHAT LaAblIe, YeM JAi0-
Gas TOUKA TAHHOTO T2, TOTHA PACCTONHHE r TOukH P OT 37eMenTa kdT Haercn
BRIDEMEHHEM: .

[

. @ "

1 p
-F«=E g;r-l-_l Py, -~

0 Y

Motenuuanehan dyuxkuus V Tena uz Touky P mostomy Oyzew, ™ >

V_Epf,,“—jP"P pae 71 EPCOS*{kd*-l*g j"eﬂcst:osﬂwnkd S ()

b
’

rie M—moanan macéa Tena, a § — yroa Memmy* Hanpaanegmamu (8, v) u (%, o).
O6b3haunn vepes &} y, z REKAPTOBHI, KOODAHHATH B/EMEHTa & dt hally ¥ —
KUCHHYCH Hanpapienni pazmyca-nh:rropa nposenennoro B TIPHTATHBABMYIO TOUKY.
By.uem mle'rb' 1 -
1 peosp==dn i y-|-vz, . s
g2 {3cosy — 1)_x‘2 (3= 1) F y¥(3p2— 1) - 22(32 —1}4-6xy Ap - 5)'2 Wi -+ 62-“1_
=R (2B — 32 — 2% + 2 (22— 22 — D) V2 (222 — X% 39 Gaydp ot Gyzpy - B2x L

MMogeragus 5TH BuipamenHs 8B (7) H OONOKHM:

- N -

- j‘ sEdi=Mx y 1. j];_,

T o1 i

5(}"+i’]kdt— s B TR,

j‘ yehdi== B8, y T, p,



EPUMEHEHNS CHEPHUECKHY $YHKLLME 73

Tlomyuis: = ° % - . PR
M M- - 1 : :
V=? Pl bW+ v2) g s (A A A= 240 W (A, 4 A, —24)) +
CAv{A 4, —243) 4 BB, + 5}!-?3_-;—}-6713,,] A {8)

Ecny #3pecTHa BHEUINAA NOTEHUMANEHAS (DYHKLHA T&IA, TO HSBECTHH i 3HA-
wenua ¥ ans eocex ewcTeM snavenmit X, u, v, p. TlosTomy Gymyr onpepenefil u

% 5 % A—A, Ac— A, B, B, B,

T, €, OyAyT M3BECTHH TMOJNOMKEHHE HEHTPA MACChl, HANDABAEHHS [/4BHHIX ocell
HHepUHH H PASIIOCTH IMABHEIX MOMEHTOB HHEPLHH, XaKk oTO IOKazano © § 15,
Ecay Hauano KOOPAHHAT HAXOZMTCA B UEHTPE TMKECTH H OCH KOOPEHHAT COB-
MAZIOT C TMIaBHEIRT OCAMM  uuepinuH, 10 B (8) HcwesaorT umenm o 3, g, v, My,
1wy, ¥4, fiv Mt BHOBL umees dopmyny § 18, ° o . ’
B ‘Gonee ofwed cayuac 4men pisacwenus {7) O6mero suga

- 1 2 Wy < y

'
T

-
* T 4 1 ] T

. . . R
rae P, ecth ‘soipanene (19) § 36, pacnamaercs na 2n-4~] upevon oaworo
M3 JBYX TENOB! . e . .

. ‘ ¥ i

L 0 -

Any rpt ; .
‘Pl““ cosr' T, | & €os ru T, ds
T

dr X,
. A o e P ) 4. (T,,,:s]nrﬂ dxrn) .
P,H‘Hsm T, \ ksiiraT,, dt -

a

T
A -

- ' -
- Ewm V' wussectHo janm scex cosokymmocred ,awauenuit pf, ¥, Y, T0 atuM
onpelenstoTes M 3nauenus 2n-F 1 waTerpangs

Lmj.kcosm T, ds, Mmj‘kslnm Typdr. -
T T

R "
- v [ H L3

Eea Bmecto noagpunix woopmunat (p, #, u) sBeneM mpsMoyroaeHse X, ¥, 2,
o Lun M BHpasdrcs uepes JHHeHHHE ODHOPOZHWE KOMOMHAUME “MOMEHTOB
HHEPLIHN NOPsKHA £ TAHHOTO Tena. 3Hanne BHemHel 'wdTenuuanvHol QyHxuuy
RoBENET TOSTOMY K 3Hanuio 2n -1 HE3ABUCHMAIX  JMHEHHHX COOTHOMEHHH

b 2
MEHIy {% MOMEHTAMH HHEPUHH #-TO MOpRaKa,

43, KAk MOWET MEHATHCA PACMPEREJEHHE MACCH BHEYIPH TEAA BES H3ME-
HEHKUf SHEIUHEW [OTEHUHAABHOH o¥HKUMn. PaceMoTpuMm Te 10, 3aHHMAIONIEE Orpa-
HUYEHHHH OOBEM T, W NyCTh 0O OOWIKHOBEBHIO £ €CTh MAOTHOCTE ACMEHTA
ofpeMa 4T ¢ KOOPIHHATAMH X, ¥, 2. JlOmycTHM, UTO 35Ta MJIOTHOLTL NOAY4HAET
npupawenue (MOROWMHUTENENOE HNH OTPHRATennHoe} A, rie % ectb Hekoropas
dynkuug ot x, y, z. HeoGxoinmoe W pocrarounoe yeaosHe TOTO, 4To0W mpH
JTOM HIMEHEHHY B pacnpeneIesEEH MacCH I-IB‘= HaMEHHIOCE HPHTH}KEHH‘E i1a BHEIII‘HHSE ~
TOMKH, 3AKAIOASTEA B TOM, UTOOH HHTErpan . "

- | hde Rl
1or J P =R+ 0 — R 2

T
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6wt pares HyAlo A4S BCEX TO4EK X, ¥, # BHe ofwewz T. B cHAY pasaowme-
At (T} MOMHO HARHCATH

o
)
4
0
il 910 ycAOBHe BCABICTHWE MPONIBOABHOCTH P! MOMHO 3aMEHHTH ApyrHM:

j pnPh dr =0, ©)

T v

1 -
= _i_!fmeﬂhdr,
p

-

449 Bcex UeNLX MOAOMHTEABHBIX fA.
Mp1 MoteM cKa3aTh, YTO BOOGpAXKAEMOE TE/I0, SaHEMAioUlee NPOETPAHCTRO T
H HMEQIIeE TMOTHOCTR £ B TOUKE ¢ TEKYIUHMH KOOPAHHATAMH X, V, Z, He JOJIKI0
npuTATHBATh BHelnHedl ToukH (OwiTh TexoM HyJesoro nputmiesum), Taxmm oGpa-
30M MCCACAOBANHE K3MEHEHHH NIOTHOCTH BHYTPW O0OBeMa T, NPH KOTOPHX He
MEHABTCS BHEINHEe MPHTMMEHKE, PABHOCHNBHO HCCAEXOBAHHIO TEMA HYJIEBOFO NIpH-
., THIEHUS, KOTOpPOE MOMHC BOOOpasuTh cefe pHyTpH oOneMa 1. Mbel momeMm ne-
memnenso Halfrn GecKOHEUHOE MHOMECTBO HPUMEPOE AT TAKOFO PACIPENEACHHS
n'fc.nyu'ae, ec/M POCTPaHCTBO T orpanuyeno cdepoit paguyca R. HauGonee mpo-
CTOH CROCOS a3aliIOMAeTes B PacCMOTPEHHE pPACHPEASAeHHS KOHUESHTDHYECKUMI
cthepryeckumi cAOAMH, E CIyd @ KOTOPOTO Mbt GYAeM HMETh;

. v r
R
5 5 A2 dh =0,
¢ s .
g /t-— DJOTHOCTh €108 pagHyca g .

B Gonee obwem cnyude nycTs

B Ay,

- s .

— OAOTHOCT, B TQYKE ¢ ROASDHLMH KoopiumartaMu p, 0, v, rse A, — dyui-
UYH p, NORYIHHEHHHE BNHECTBEHHOMY YCJOBHIO nurerpnpyeuoc*ru or 0 zo R,
w ¥V  —osnemenrapuss cthepuuecias QyHKUHA MOPAAKA r OT nepemendux U i o.

Berapam sto B (Q)I*I‘ne nonowenys dv==p?dp dQ, noayuns: X
. jpﬂﬁdpJP M AnsYrs dQ Q.
. - [H Az i
Bundauas uuverpuposanne o © 4 opunowmunag (20) §-37, aaftzem:
. R
Y, bt A oD :
In -1 prTE Ay dp=1, s
1] E]
OTKY A )
. R -
: [prs2, d =0, o)
o
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Ans CBSL . AH0 ITHM YUIOBHEM; nﬁnqem OO, O‘JEBHJIIIO,‘ OCTARTCH I{OEIQ'-IIIbll\‘l
L]

mentny 0 n K. B Gonee ofuiem cnywae ono YACBRETBOPHT 2THM YCAOBHAM, €C/H

MONCHHTE: * M -

1 d
Ansz. A d [er+2 4 ()], .

rae ¢ (p) — MpOM3BONBLHAI KOHEUHas, (YHKIME, UMEOEd REPOHABIANYIO MO p
H obpaulaiolancd 8 Hyab NpH p=R.

Boofiue, i MPOTTPAHCTBO ¥ OFPAHHUEHO [POHSBONBHOR NOBEPXHOCTLIO §,
ME MOXEM BOOGDA3ATH TENO HY/ISBONO NPHTAKEHHS, HAXOAALYEECH BHYTPH STOTO
HpACTPaHCTBA, caedyioumM cnocobom, [lyers fix, ¥, 2} eCTb. HenmpepwBHis 1O~
Heugas (YHKUHS BHYTPH T, TAK ME KaK M ee Mepsag K BTOpas IPOH3BOAHbLIE,

W OpHTOM TaKasl, YTO KaKk OHA cama, TaKk H ee NPOH3BOAHHE TG HIPMATH a‘%

0BpMUAIOTCE B HYy/b HA OOBEpxHocTH S, _
Teno, sanumatonree oGheM v M HMéloulee B AauHOH TOYKE fAOTHOCTE, Onpe-

Heast MYIo K3 -
=2y f, (11

@MEET OPHTMFEHHE HA BHRWMIOI TouKy, pashoe Ayao. IlelicTeuTenbno, nas
moGofl TOUKH BH;TPH T M MMEEM COTMAcHO uasecyHoRt opuyiae [puua i

' 1
- WL )
. 4nf (x, ¥, z)-——-.s‘ ( '}}_r' _lg_f) a5 — S ﬁif ds.
.‘9 1 ¥ oon )

¢
CornacHo YOOMSEYTHM MOBEPXHOCTHHM YCAOBHAM MR f o —a-;—: HHTECPAN 110

népepxHICTH OGpallgeTes B HY/b, T2K YTO BpHHHMAT BO BrHManne {11}

nf{x z]=—-j.!%§. i

Ata (opriyna noxasweaet, w0 — 4w/ BHPAKAET BHYTPEHHIOID MOTEHLHA/L-
Ay (yHkiiMI0 HANIErO DACOPENENIHHA € MAOTHOCTHIO, (nepemenHolt) k. Bneu-
HASL CIOTEHIHANBRA (DYHKUMS HE OCHOBAHHH H3BECTHOTO CBEOKCTB1 HEMPEPLIBHOCTH
HOMKHA HMETh ¢ — 41 omMHakoBoe sHauedue WA noBepxuoctd S, T. & XOMKHA
GHTE Hynem 8o Beéx Toukax S, [lostomy oHa yaer HyNEM B BO BCEX TOYKAX

-~ BHEUINErD NPOCTPAACTBA. ~ .

44. PA3HOCTH TAABHLIX MOMEHTOB MNEFIUTH JAS MACCH 3kmad, Mwe npuGan-
JWEHHO iK€ ompemenwin 3td paasoctd B § Z4. Teneps Mm MOKEM IaTh TOUHGIE
BHpadtenis B HPEANOAONEHHH, YTO OAKA H3 BHEINHHR YPOBEHHMX MAOBEpX-
HOCTEH SeMan ecTh SRANNCOHA BpIWEHHR (@, o, b). 3aMeTHM npexae BCEro, 4ro

. BHp@KeHHe BHEWHEH NOTeHUMAnbioh (yHKuuH V cornacno ckasannony B § 20
3aBHCHT TONBKO 07 x2-F 32 w or 2%, TAe X, Y, 2 — KOOPAMHATH TIPHTATHBAE-
Mofl TOYKH OTHOCHTENbBO Ocelt SANUNCOMIA {(0Ch Z HANpABAEHa (10 OCH Bpate-
Hud, HAYLI0 KOOPAWHaT — B leHTpe rnnconas). Ece wienn, sxomsue s V,
CHMMETPHYHE! OTHOCHTEABHO {UIOCKOCTH Xy W OTHOCHTEAblO ock 2z, Otcrona
tagayer, uro pasnoxenne (8) §42 ana V oue AONKAD MEHATRCSE [PK Crefyio-

-

I

{ Car Mpragoxenna, § 4.
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JUHE H3MEHEHHAX B HAUDIBAAIOLMXK KocHHycax A, m, v painyca-BeKTOpa OPHTH-
THBaeMof TOuKH! .

}) ApH HaMeHEHUH 3Haka y onH0f'D, RBYX HAW Beex ki, 9,

2) npu TagHX wuaMeHenmsx A, 4, v, lps KoTophx A -f.u2 g y® ocramTey
TIOCTOSTHHBIMM,

Jna sToro HepGxoimMo, wToGu Ghno:

* ?:;:;-‘;Bx‘:: y=Bz=0; 4 sz-.‘a?‘ N “

-

3TH COOTHOLIEHHA NIOKABLIBAIOT, 4TO HeHmp Maccst ‘Sestan  cosnadaen
& Henmpor sasuncoudn, oce apamenusn smoil ROSEPXHOCIIL  REASENGCH
22Q8HON 0Cbi0 uwepyuu 4. 08 zicsHbx Homenma ompocumesyHo ocefi X
by pasny, meocdy cofioro, . . '

C apyroft cropouer, oGosuauas depes V, notennmanpnyro dymxumio OTHQ-
CHTRNBHO TOUKM, Jewaweld Ra OCH 2 Ha paccTOSHMM —+ 2z or Havana, nonyuum
gro V, na (8), nonaraﬂ_l_—_o, p=0, v=1, p'=2z, raxun 0Bpa3om, apuiH-
Mas BO BHHMAHHE, wro z==0, wafigem:

M
Ve=7 d g (A4 40— 24))...,
OTKYAA

1 - . B . .
"Q‘fo‘*‘ Ay —24)= lim 22(2V,— M), ,
= .

. . + ¥ .
B nanxom cayvae, ecns R -— momentT HHEPLHH OTHOCHTEHABHO OCH 2, 4 P
OTHOCHTe/bHO KawAOf U3 Ocell X # .y, TO mpennAymian Gopiyra maer:

P—R=lm R @V,— M) . .
=

. F) . - "  , "y
Mpunumas Bo BHUMaHue, yTo Bemomoratédbhan flepeMeHHan £, kotopss chy-
TYpHpYeT B EBupaxenun V, Aawdom B § 20, ans caytas TOUKM, Aewameti

Hd OCH 2, CTAHOBHTCH *

¥z —g?

v " - E x : = N LI
. ABE! . - - ol” - v pe !
HETPYZHO, MOMYUNTL M3 ypasgenwn (11} .
C p . p_MbR [1 - e ]
‘ 3 15fM{ @3-+ Barcfg { - 3i} . - .,

w

+ . . . L | - -
Paana_rjaﬂ, B, DL 10 MaNBiM SHAYCHHMAM 7, MOMyHqae BHOBL " nMIpaiteHye, uafi’
ennoe g § 24, . o e

-
. + -



Faasa socoran

OBLIMM CAYYAY YPOBEHHO# ITOBEPXHQCTH, MA.EIO' OTAUYAIOILEACH
OT COEPHL Anommu CUJILI TAXKECTH

45. l'[oc'muumm uroBneMe.  Croke ONpPEARNHA NPH HOMOLIH u{)epuqecmx
dyskIMd 33BHCHMOCTL Mexcty opmolt yposelnoRl noBepxHOLTH § H 3HAYEHHENM
CHARI TAMECTH, UCXOAA H3 obliel FHNOTE3R, YTO 9Ta YPOBEHHAR MOBEPXHOCTh
Mano ormddaercd OT ‘cdephl B UTO. MOXHO mpeneSpeus mMajnol BeAHUHHOH BTO-
POF0 NOPRAKA OTHOCHTEABHO DA3HOCTH MENAY MAKCHMYMOM M MHHHMYMOM DaiH-
yca-BekTopa S, a Takke OTHOCHTENBHO LEHTpoGeiHOH CHAIHL, BHDPMKEHHOH B
KOATX CHAN TEOKECTH, PAaccMaTpHBam ST ABe BEMMMHHE *Kak Masike Tiepsaro
nopaAKa,

Heckoqmio BHAOHIMEHAS [OCTAHORXY npodiemsl ¥ crocof pelledid, Met pac-
CMOTPHM B HacTonued riase caenyonuil BOAPOC! NONMYCTHM HBE PABHEIE THHO-
Teatr (S) g {8;) OTHOCUTENBHO (OPMEL H NOJDKEHHS BHEINHEH YDOBEHHOH HO-
BepXHOCTH W MpEINOfoWHM, uTo ofe’ nonepxnoc'm S u 8, ovenp Maio
dTimugioTes mMenuy cofo H o6& Gnuskd k cdepe. Hallmeds, kaxoe CyMecTByeT
COOTHOLIEHHE MEKIY PACCTORHMEM BAOAh OMHOFO K TOTO W& pagHyca-BeKTopl
STHX MBYX TIOBepxHocTell H DPASHOCTHEID CHAL THMECTH B COOTBETCTBYIOLIHX TOY-
KAX mOBepxHocTelt,

46, TIPEZBAPHTENBARE TROMETPHUECKHE COOTHOWEHHA., — [lycTh \S—— nOREPX-
HOCTS PaBHOBECHS, KOTOPYIO APENTTOROIKUM Mano o’mnqamw,eﬁca or ccpepu LEHTpP
koTopo#t O nemur war geu BpameHHy MNAHETH, 4 pagjyce piBed 4.

BoabMeM chepHueckde KOOPIEHATH ¢ Restpom B O M moispHolt ocbio, co-
Bnanacuielt ¢ OCbio BpamMeHHil, 0G03HaYHM depes "0 YTOM  MeXAy " pajHycoM-
BEXTOPOM H ceBepHEIM HANPAB/CHKEM TIOAAPHOM och ('r. . nonnpuue paccmsmue),

wf — JOAroTA, . -
.>" Vpaereune nosepxHoCTH S MOKET OnTh Handcano-Tak: 7,
- v 1 . .
.o =lotw, . N

TR

TAe — OUeHb Manag mnocTosihHas, i~—yHkuMa oT 0, w, koropas momina
6oith KoWeuHoll H HeNPEePHBHOH, Tak He Kak M ee nepuaa NpOH3BOIHAS, CO=
[AI2CHD H3BECTHOMY CBOMCTBY YDOBEHHAEIX nosepxnocxeﬁ TDaowns log (1-}-af)=F,

nanumen (S) p- BHAEG T
. . . Io'rr,_-—qloga—f‘. H
Iycts ds—}fem'ropmﬁ AMHEHAGH  DIEMEHT Ha, nogepxHocri S Jypamne-
nue (1) maer: -
dr oF db ?ﬁ_a

m— e - 2
. : ds, ,rBO ds hw o5 =0 @

- +

Al
C apyroil CTOPOHE!, 1O OTHOINGHHIO K MNPAMOYFIIBHHM OCAM KOOPIUHAT,
ofpasoBasgHeM B rouke (r, 0, ) KACATENBHEIMK K WKQODAHHATHMM JIHHHSEM

.
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yuomssyTof chepHuecioll CHCTEML KOOPHHEAT B PAAHYCOM-BEKTOPOM, HATRARIMLIO-
UHe KOCHHYCH 3JIEMeHTa if§ TAKOBM:

ér rd—ﬂ rsinﬂﬂ"'
ds’ ds’ ds’

Vpasneme (2) noxaspiBaer, uTO HANPABAAIGUIHE KOCHHYCH }, [ty ¥ HOpMaid
K MOBEpPXHOCTH S 056pasyl0T ¢ TOMBKD UTO HAHACHHHMH KOCHHYCAMH OTHOLIEHH:

l_yi L 1 F -
. T3 sinfdw
‘O1ctona, doa0MHE

’ e 1 9
P= — -l *
. ra/l+(%0)+siniﬂ(3w

H TIPHHHMAR TONOMKTENbLELM HANDARACHHE BHYmpenHell nopmami, obpasyloulel
C PamMYyCcOM-BEKTOPOM TYMOH YTOJ, MOMNY4HM;

f

1
A==cos () =—1. ()

PaccmoTpum Teneph HOBEPXHOCTH S, MAID OTIBUa-oluylocs o0r7-§, paiuyc-
BEKTOp. KOTOPOH 471 TOUKM, nexauied B Hanpanaenuu (0, w), onpenefinerca us cne-
AYIOLETO YPaBHEHH:

e et ~ (s

.

Fae § —-BecEMR Manasd fOCTOAUNas, a & — Hosan dynxuust ot §, w.

M]ﬂ 3a03EMCS Lle.T!bIQ Hecnem 1RaTh I'lpHﬁ“J’IHJ!(E_HHbIM EHOCOﬁO,\I', HAKHEe H3Me-
HeHHS HpoH3oliyT BO BHemrHel nOTEHNMANbHOH OYHKUHH H-B MOBEPXHOCTHOH
CHJIe THMECTH, KOTHAZ MB. OT TUIOTE3n, ButpadmenHoft dopuynofi (S), nepefiuen
k (S;) #IH IDYrHMH CTOBANH, KOTAA M BMECTO noBepxuocty § kxak ypoden-
HOW [OBEPXHOCTH NONCTABASEM NOBEPXHOCTH ).

{Tpu pemenuun smoil sadawu mer 6ydes npenelpesames wACHaMu  nopadka
aj, B2, fw" (rme o -~ YRIORaS CKOPOCTh CYTOUROrO Bpamenus) ¢ Bume, Hrobw
NPUTTH 1 NMPAKTHYECKOMY CAYYAI0, B KOTOPOM S fpencTapnder oluunbift semtofl
cheponsi BKCUEHTPHCHTETA €, Mt MOTYCTHM, YTO MOMHO fpenebperath * xak
BTODRIMH CTEMEHAMH MECTHHX anoMafiuil, Tak H NPOH3BEAEHHAMH 3THX auoManni
Ha €2 u nd w2, Hanpotes; Jrbk He Gydedr npenebpezams, Kax 31O OGHUHO Ae-
naerca 8 Tteopun Knepo u Croxca, saewamu, codepowampnn et etw?, of
u T. A JpyrAmp cAoBaMH, OTAHyHe Haumtero cipeponaa or chepw He CrTodb
Mano, 4To6E MONHO 610 npeneSpeub BYOPBLIME CTEMENAMM; HO AHOMATHY, KO-
TOPHE M XOTHM H3YYHTIb (OTHNOHEHHA TIeOHNg OT cdéponza), Me npeanoaa-
raeM CTONb MAIKMHE, YTO ROMycTHMO mnpenefpeyb RO BCeX KOIQMIHEHTX, Ha
KOTOPHE KX TDMASTCT MHOWKTDH, Ae#CTBHEM 3EMHOTO CHATHA H LEHTPOOEKHOH
CHAR, )

YCROBHBUINCE OTHOCHTENBHO 9TOrD, QG03HAUMM UEPe3 /1) BHYTPEHHION #op-
Manp foBepxHocTH Sy. [onyusns asanorruxo (3): »

L3

£os {r:zl):—‘; . -
I .

.
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aF 1 {3/
Pl'__‘l/l_l_ — sinsﬂ(”gtg)o

Teireph MH HMEEM: .

- BF u
=T :
.,

(- uiam-(‘-f?ﬁ‘iﬁ---){ it ) f*ii See(Sl)

-

C ykasandoll CTeNeHKI0 MPHGAHARHUT HMEEM ROSTOMY (xOHeuHO, And mJas-
nhx adavesult § v w):
’ &F!)g_ IF\? . .
a0 Bl
¥
4 PABHEIM OBpazoM

~ )
U ow/f’
i oTciopa P=~P;. 910 sHaunr, uro ecin A H A, —BE TOWKH, B KOTOPHX

OfHH W TOT WS paauyc-BEKTOp BCTpevaeT nonepxnor_rn S n SI. MBbl  HMeeM
¢ naulel cremeupi0 NpHOAMKEHHS ang Tovek A u 4,3 .

rae

cos (ri) =cos {rny) . (4

47. PaA3upCTH MENCDY TNOTERIHAABHEIME @VHKUHAMA A8 ABYX rHnotes 8 U .S).
[ycts M nonnas macca Bemns, OTOPYIO Fpennoaaraes 13RecTHON; OGOBHAUKM
yepes.

. »

T'l“‘"" (5)
BHpAKEHHe BHEUIHeH noTe}luHanh:soH yHKUHH 3eMHOTO: OpHTINEHHS B FHIO-
Tege (8}, v uepea: . .
- o ! -
Fr +d . )

-
a

- gnaforuugoe Bupamenue B runorese (§). V u V'— rapMoRHueCKHE Py HELHA
BO plieillneM MPOCTDAKCTBE, MepBas omocmenbnoS BTOPEA — OTROCHTENBRG S,
Ynorpebads HIABKCE § ¥ § nan oB03HAYEHHR BENMUNHH Ha COOTBETCTHYIOLISH
NOBEPXHOCTH, HONYHH: : M
Ha & ) '

0]

f—+afV+—-—fism'3!}_c, .

ua S;: ) 6)

M v, wh?
. —ginz i — ¢
i —}-ufv_g.-l—\ 5 sin2d — ¢,

- =

-

rae f— OOCTOAHNAS TATOTEHHS, A PABLIE WIBHL IOCTOAWHLY, TIPHYEM DASHOCTL
ux O — Malas BenHuHHa UOPARKA B
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Kax yme cxasaro, nycys 4 w A, — nBé TOUKM, B KoTopmx paanyc (B, w),
BUEXQAMUME M3 HAYANA KOODAHNHAT, BCTPEYAeT mNOBepXwoctH S u S,. Pac-
crogHne A4, © HAWEM NPUOMOHCHHEM BHIPANAETCH Tal

H—r=—apn.

-

Suauenne Ppyuxnuit V' B Touke 4 mower nosTomy OuTh nanmcano Tak:

i

' ' 9 fo b
Vy= Vst“}"(r_ r[’)("é‘:;)f'*-“': Vsr'i‘“:g’“ ('—()T'_)s'-]. LR R

Taxnm ofpasom gppeneBperas, KaKk CKA3aHO, UReHAMH ¢ @3, Mn MoweM
B0 BTOpO# (opuyne (6) mocrasuth V| BMECTO V3 o10 3nauut, 410 Mu B dop-

mynsk (B) moem cuutath .Qiynxumm Vou V7 gTHOCAWMMUCH 06e K -1of ke

ToYke A na HOBepXHOCTH S, .
Torpa, BedHTan oxmy 3 Apyrodl (6), momyumm: .
. ) Mpu ; X
Mt s v~ vy=c (7)
n "‘

(TAaK KaK COMMACHO YCTAHOBMCHHOMY. MOMNEM*> OTGPOCHTh DPasHOCTD wir2— r?),
HMeomwylo nopagok w?f). .

Mrak, smavenns rapsoHmueckoll dyuxuun a{V~— V') wa nosepxuoctn S
ABAAIOTCH, ManWME nopaaxa B. TakHME OHM, OCTAIOTEH BO BeeM POCTPaHCTEE
she 8. IMomowwum agstomy .

. oV — Vy=fy .

FAe O — rapMOHKHYECKAR (ByHKUMA BO BHewmHeM mpocTpascTee. Ypasnewie (7)
NPHHEMART BHIL '

. v ‘A‘%u-i“ B'JS= C.

- ’
-

+

+

W Bce ¢ tew, me npubimmesnes, oGosuauas Yepes U 3HAYeHHe, KOTOpOoe

DPHHHEMACT 1. B TOUKE, FIe PACCMATPHEAEMBU! PamuyC-BeKTOp BCTPeHaeT ciepy

3 panuyca g. HanHumseM; . )
. M .
=g utby=C. {8
48. Anowanuu cunut TsowectH. COCTABASIOMYIO CHAR TSMECTH g 8 zanpasne-
HiH -paIHyCca-BeKTOpa B ,THNOTE3e (S) nmoaydum, eps yacTyio. IPOH3BOXHYIO
N0 7, OT BHPAKEHHA: * . v .
. M ‘DE W . ¥ -
f;-—;- +af 1!—-|-~—2ﬂ- sin?, .

Takum obpasom “meey INT TO4EK HA TOBEPXHOCTH St .

‘ gscos{;n}z—f%:«-}-af(%) +ootrsingl . L ®
&

Fl

- s
[ToaoGuuy we ofpasoM B rumoTede (S;) nnm Touek mosepxwocTy S

! .
* gsfos (Am) = — Jﬁi-{va}'(gl)' ~+ «@ry 5inZ0, (1)~ =
r or Jfat . B

.
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Briywras (8) w3 (10} u sameyas, uTO .

.

1 1 | 2Bu -
% #2—74-'5"1----.

noaydum, orGpacwias wiesn ¢ fo?, B, Pa;
' NoYia r
Zoros {rn)—gecos {ffl)ﬂT%fMa—g!& ~+af (%)s —af (%‘;) . (11)

£

“

4

Jlepag uacth MOMET OBITH HATIHCRHA TaK:
] . * *
{g+— gyycas (rn) 4~ g;. [cos {ryt) — cos {rn)].

Bropo#l wien STOTO BHIPAMEHHA MOMET fure orbpoured Ha ocnosanun (4.
Paccymnast TaK ¥e Kag B TPEIUIECTBYIOWIEM Maparpade, Mowem ¢ HAWHM TpH-
DanKeHHEM TOM0KHTE: N

‘ E(E) BMECTO a(m) __E(B_V) . )
¥ /s o [ ¥/

1

OTKYHEA TMOAY4UM.

b

Sro BHpAKEHHe NOKAIHBAET, U0 DAIHOCTb CHAEL TAWECTH HA WOBEPXHOCTH
- B HAMHX ABYX THNOTESAX (And HAWHHX SHAYeHHH § u w)—Bernwdna mO-
panka fi, KaK 5TO MOMHO Guie owunats. G Apyrof CTOpOHH, Cos(rn) OTIH-
YaeTCH' OT OTPHULRTENbHOH ©THHHLE HA BRAHUHHY/TIOPAAKA @2, TTdoToMy MOMNHO
HaﬂH(;aTh:
Agr-zf”"—-“”—af-(a—“) , 12)
- 2 or/g

F - »
" ¥
e Ag (anomamms TmKecTH) 0003HAUALT PABHOCTH ge—E8s-

. L :
49. ®opmyna Croxca. Pasndras s pan theprueckux qyuriuh Hauy dysguuy -
W g, TONOHHM; ]

oo oo '

=0 V=2 Y /
] 0

/ . 4

W B cuny ckasanuoro B § 40 momyunm:

3 )
' ad _—_L
(37 )n__ - E:(n+1)_1*,,.

[Tpexcne ueM BRECTY BTH BRIDHXEHHT B (8) u (12}, aameTus, ur0 €Cad, 10
TeRuMAanbHan HYHKIH TAHETH TPEACTaBneHa B onpo#t w3 (opm:
it

. M M '
"r_+aV: r +gv, >

"
“

6 Mugemma I, ' '
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TO HOMKHO ORTh . .
lim »¥V=0, lim rV'=0,
=00 =00 4
~
4 CrenoBaTenbHO, TAKNE
fim rn=0 - (13}
P O

\

[lpenmonowum Temepb,, uTO HAYano KOOpAMHAT O HAXOTHICA B HeHrpe
MACCH TIMAHETHl, TOFAA B PA3NOWEHHH JIOTEHNHANA N0 cepuueckny GyHK-
TTHIM ('jfalme PasNoWeHHE BCErAAd 3aKOHHO JIAS TOMEK, HOCTITQuHO RANEKHX

] 1
OT MOBEPXHOCTH), HOJMEH OTCYTCTROBATh, KAK MM 3HAEM, WIEH ¢ - (§ 42).

BDro Tpebyer, YTOGH
‘ lim AV =Im AV =0,

P OO re 0O

a OTClDIa TaKMe ‘

Hm r2==0.
r=00

. (19

C z.tpyroﬂ CTOPOHHL, ECH TpuUMeM HAS (YHKUMH .0, pasnoKenue Z‘, Y.,
TO BHPDKEHHE 1 O Oymer (§ 40): 7

; an+1

U= E }'RT YR‘
Yeposua (13) u (14) tpeSytor, ordnako, wrobu Yy==¥, =0,
Popmyna {8) roBOpuT, uro B paanowennH Ias U momkHa OTCYTCTBOBaTh

. ceprueckas QYHKIU NepBOrO NOPAAKA, 2 cepuueckas  dyuxuus Hynesoro
nopania GyueT: T

-

. aC
e Uy, - 485)
HonoxuM noaToMmy
o .
\ —8C
v H#M_ﬂ_}-EUa’ ‘_ITE EEJ’};'
. f 2
oTHYZHA '
d Ra ‘ ‘
Pl ] * i "
(5;):——;2@—1-1}?“ ‘
¥ 2 E
Hpuuen ene, paa:naraﬁ no cqsepﬂqécmyﬂ PyHiasM: ) !
o0
Agem E a,. -~ !
5 -

Hs (12) moayunm, TNPHPABHUBAA HYMO CYMMy cdepuyeckux dyuxuuti ogu-
HAKQBOTO nopagKa; '

M Y 3
Ga=2f—&~2EUn*, G=0; G,,=..%Uﬂ+gfﬂ‘:1ym

h) M .
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a us (8) ann 2> 1: u
UH

+ ¥y=0.

Heknioyag Y, #s mociessux ZByX cooTHomeHHH, mafizen:

: fiM

Gp=—tEmtn— ) U, (16)
Bupanernst (15) u (16) cesamBator Mewxy coGoi nuHelHBlE OTKAOHEHHS

MEKLY MOBEPXHOCTAMH S H S; © pasHo€TBlo Ag MMy COOTBETCTBYIOUIMMH

3HAYCHHSMH [IOBEDXHOCTHON cuint TmkecTd. IlocTapaemcd BRIPAaSHTh NEpBEIE

vepes nocieHye. '
OGoanauan uepes 4 snement nosepxuocTr chepst pamyca 1 npuinMas,

yro ', @' —nomsipye KOOPAMHATH STOTO SNEMEHTA, HONYYHM:

Go=z;jag-'d9', Gu:2n+15‘P&g'd - -

OTKYAA COLYIACHO (15)' u (16)

—_— __,___._.a! 2n+ 1 » Oty t
BUp=— AcfM w—1 Ligat = BrfM ‘S‘Agf'dg

Ar

Jiunetinoe paccrosiie N==pr,-—r MeMLy OGEHMH IOBEPXHOCTAMH BHOJL
. DAY CA-BeKTOPA (0, w}) ¢ mame#t cremenslo npuGmimenus pasyo —Bau.
Orclona: N

oo oo : .
3 ) g 241 ,
N:apE Unﬂ_s_éﬁjagdg—k 4E‘;M§ﬁg’2 ni-l Pa2. (7
1} 4w ” i 2

e o]

Hafisem Tenepb mHpawenue, q,},ﬂmmz 2;: jll ?,

2

Jlns srolf meam npumem ua cepe pamuyca 1 3a momoc cdepuueckHx Ko-
OpAEHAT TOUKY, B KOTOpOH OHZ BCTpewaeTcs ¢ paguycom-extopom (6, @),
COOTBETCTRYIOMAM JanHoMy anauenuio fv. Ilycts ¥, o OyEyT . NOASPHEM . Dac-
crosmMHeM W monroroll B sroit Hosolt cHcreMe KoopaHmat. Torxa P, CTAHOBHTCA
Tol yHkuue# 0T cosy, xotopas Ouna ompegetena B §31, ¥ MH HOMYuMHM

o2 ‘
1
dQ =s§inyydy-de, (1 +x2—2xcosy)” 2 — 1 —xcosy =E P, (18)
Pasgenav nad %% 0 nponurerpupyem ot 0 o I: ‘
1 . o
dx 7
—=l—xcosy |22 = . g
j‘[Vl—i-x“ 2x €057 T] 2 2 n—1 (i9)
1]

# 2 *

G*
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HH’;‘erpan NEepEOr'c YhneHd AErKO BBIMUCASETCT HHTEIPHPOBAHHEM {10 YAaCTHM

1 »
noche 3aMeHh! IMepeMeHHEIX x=-}7. HOJ'IYIIHM!

. |
Hwﬂs—zxcow
:%[l\-— V' T+ 2" —2vcost] —cosylog { T 22— 2x cosy + | —xcosy).”

. . 4 . ‘
Haa x=0 nerxo mafifey: '

Tvlc'(l im YL 4 2t —2gc0s ) =cOS Y.

Onpenenenustlt Haterpan nepsoro unena (19), raxum ofpaszou, pasen:

) dx
—1 —xcosT]F=

. ¥I—2sin%-—-cos-;-—-ccs1'log (sin%:}-ginﬂ%).
C apyro# croponu, {18) npy x==1 maem:
o] r . .
. ! —cos*y:EP . )
: 2sin%— ' .

Cnanmsast 910 Bupawense, ymuowennoe na 2, u (19), ynuowennoe wa 3,
(ofyunm: . ) :
- (e} * " ¢ ' 1

2n+1 1 . . \
ni_l P,= +1—Bsm—'2r——15cos'(-—3cos-{log (sm%—-{-sinﬁ—%).

. Sin%— ,

+

2

Ecau oGosuauurs sropoft unem wepes @(y), To mepawenue (17) upunu.
MaeT BHI: .

I )
_ W= i (o | 0 [ ooy 2L sinreay. 20)

B L b0 * f

+ Bro.u ects gopayaz G'rgxca, KOTOpan JaeT OTKAOHEHHE Tégupia oT chepoHa
B Cyuyae,’ ecAlf Jna BeeH NoBepXHOCTH 3EMAM W3BECTHM AHOMAJIHH CHAN Te-
feety ‘Ag -umu PA3HOCTH -Mexay AeHCTRUTEABHEIMM BHAUCHUSIMH TDEECTH HA MO-
BEPXHOCTH H BHYHCACHHBIME 3HAUEHHMSMHY HA OCHOBAHMHM THITOTE3H, S/AHICOHIANR-
Holt MOBEPXHOCTH PABHOBECHS.

80. [Jlpyroii , CNOCOB BHBOXA  @OPMYJIHI (20). 'Pesynsrar, sHIpaReHHE
dopsryaoit (20), *dfomer OmTh moAyven 6es meskobo npuMeneHns chepruecKHx
dyuxuuit, Meros, KOTOPHHE MEI TEHEPh YKKEM, .HECKOABKO GONEe CROMEH, HO
MMEET TO HPEHMYIUECTBO, 410 HE 3aTPArHBALT BOHNPOCA O CXOXKMOCTH PANOB,
KOTOPRIE HEOZHOKPATHO BCTPEMAMHCh B M3MOMEHAM JPefbxylerc naparpada.

Hexmouan & ns {8) u {12), noayuwmy: .

___ ug do ® 2fC 1
dg=— 2 ¥ (), + @

*
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Mexny TeR, v ONpeNenseTes KAR BHRIUHAA rapMOHMueckas (YHKUHS, KOTOpas
YADBASTBOPRET CBOHM HOBEPXHOCTHHY YCAOBHAM H HMEET HpUHSBOﬂH}'IO‘ no
AopMani, ApasaeMyo {21). IlpoGnema onpesenurs TEPMEHRUECKYIo YHXIHIO,
KOTOpay YROBASTBOPAET Ha cdepe ycnoBHIO THRA:

o
N ﬁu—ﬁ"é-:"_';E, *
rie @ ¥ B —nocronsnse, a § — sagannan gynkuus mmt Touex ceps, paspe-
plena apddeccopoM Munu ans oGkeMa BuyTpH cdepbl NyTeM NPUMEHEHHS Das-
noweHuRl no cdepuueckuy Qyaxkuuam, He cocrapnser saTpyHHEHHS, ARy
OPHAMZHEHHOMY MM [pUHOMIY, Pa3psllBTh 9Ty npofneMy A BHEINHero Jpo-
CTPAHCTBZ W Ge3 NPHMEREHH PAMOB. 3aMerym And waulel UeqH, d9To  dyRKIHA
do 13
U=%+r —————(rz) (22)
| . I r
rs
€CTE TapMOHHYeCKan qIYHKlJ.Hi[ BO BHEUIHeM MPOCTPaneTBe, MOCKONBKY TakoBa
¢YHKIHA 0, TpHYEN BHAYEHMS U HAa MOBEPXHOCTH coracuo (21) pamuer |
2fC s
e (1= 2.

h]
Alycrs A—rmTourka #Ha cofiepe, K KOTOpQH OTHOCHTCH ’auomamm CHJILI

TwecTH Ag, P ~— TOuKa BHEIHHErD TIPOCTPANCTBAVHA PACCTOSHAH I OT neitpa O,
Y-—yron 40P, p— paccTosune AP, Ofpeneisieroe PABEHCTROM

, ‘P=a2} 2 —2arcasy.
Bupawenue U/ mna woyku P maeren ussecrnofi opmynol Tlyaccona:

U= r2—ag? [ Ag .
v= 4rfﬂj ras

[

L
(fie A8 COKPAIERHA MHChMA MOJONKEHO. Ag, BMeeTo ., .

e : ,
Orciopa u3 (22): . *
=T (e
Wnterpupys o r, non)‘mae,\i Ges sarpynyenudl; ‘ I

(23)

_ 1 2 3p ‘Bacosy, " ]A £
ey SS [?—-— — = log (p 47— acosy) |Agd3+ 5,
rng & — HeuseecTHAn (YHKUWA CepHUSCKEX KOOPRHHAT 6, @ ToykH, K KO-
Topofl OTHOCHICA HMAHHOE 3HAYEHHE . :

Tag kax o —rapmonuueckas Oynkuns, To & AOKHO G1Th cxpepnqecxoﬁ
(yHxuped mepsoro NOPSIKA BHIA: .

. @ cos§ - ' sin 0 cos w + ¢ sind’sin g, .
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Ele nocTofHube 4’y b', ¢, Tak e Kak M mocTosHHAR C, KPTOpas (UTypHpYeT
B BHDAKEHHH Iy Ag,, ONpemensloTes, Ha ocioranuu yenosui (13) n (14) § 49
{1 70 cocraBager manfonee TPYAHMYIO 44cTh BHYHCACHHS), ONpemeqHB HOCTOSH-
une, monoxuM B (23) r—==a, ¢ UeaB0 HAHTH NOBEPXHOCTHLIE IHAYEHAR D, M
noACTaBMM BMEcTQ nudepennuana 4 paewmii emy a? dQ. TMoayuesunoe Buipa-
WOHHME JNs Uy , MOACTaBAeHHO® B .Q-pumyny (8), Bmecte ¢ HAKAEHHOH BEMH-
unnot € npusoantes k Gopmyne (20).

51, VpaBHEHHE JIATPAWICA, OTHOGSUIEECS K NOTEHUMATHHON OYHKIHH [IOBEPX-
HOCTHOrQ  COEPHYECKOrO ca0f. [lycTh o-—novennuanpHas (yHKUHS TOBEPXHO-
CTHOTO pacopenencus #a ciepe pamuyca a; D — WIOTHOCTE B Touke A
chepw. Tpebyercs morasats, uTO

: o, -2 (%) =— 4xaD, 24
i

!

Ou ‘
e ux_aﬂéqe}l“e B A’ H '(Tr. —-ﬂpEILEJ‘I, K KOTOPOM}' CIPEMHTcﬂ mnpa-
T *

by

du
H3BOAHAS v, B3NTAA N0 PAIFYCY-HEKTODY, KOTAA TOUKA WSBHE GECKOHEUHO

npubmnaeres k A, '
Hujtecnenyrouiee noKa3aTeNbCTBO NpEJACTABATETCH Mue Haubonee [POCTHM.
[Tyets v, — BHYTPEHHAR QOTEHUHANEHAT (DYHKIIHS, 2 0 — BHELUHSA L17 HAMIETO
pacnpegenerna. Torma
. o==f{r, 0, w} (25}

ecnu r, B, W-—T0AApHEE KOODAMHATH WPHTACHBAEMOH ToMKH. Jlerko [pope-
PHTR, uTO diyHELHZ

q LAl

—_— —_— ﬂ’ w

r f ( r! ‘)

ABAASTCA TAPNMORMMCCKOR (YHKUHER BO BilGIIHEM NPOCTPAHCIBE, M TAK KAK OHA
CTAHOBHTCH DaBHOH U, HAa camoRt cdepe, TO oOHA BHIpaKaeT BHEIUHIOD [OTEH-

UuaaeHyio QysiuHi b Hrak, .
a u?
. “=—;f(7:5- w). . (26)

Bass oTCIORA DPOM3BONMYIO, TAK KEe KK u 0T (25), umeers

d, Y %
i (Br)s+(ﬁr)£_ a ’

C"npyroft, cYOpoHL, COMMACHO HSBECTHOMY CBOHCTEY MOTEHUHAMRHON ymcmur

ApOCTOrD Choa
' (_").'.u_‘) — (E) w==4nl),
v /g or /g

U3 mocnenunx GopMyR HENOCPEICTBEHHD cnenyer (24).
Hoxasaumoe wumeeT MecTo Beerma, ecuu CYIUECTBYET [POH3ROAHAA [0

du
HOPMATH -3 BOMI3H paccmaTpHBaeMoH Touxk A Tosepxmoctd. Cormacho cia-

SRHHOMY ' 8Ta NPOW3RONHAR CYHIECTBYeT B CHyude, eCAH UOBEPXHOCTHAy MIOT-
N
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HOCTh J) HMEeT npupaiieHHe KOHeyHOH BeNMHMMHEL B0 BCeX HAMDABACHIAX HIH
TaKHe, eCAH YAOBAETBOPAETEA HepaBEHCTBO!

(QF—T"D—) <M -’

a

rne D-—nnoTRocts B Touke B cdiep wWa pacerommiun { or A, a & — Hexo-
TOpas KOHEeYHAs BONHYHHA.

52, dopuyns TEJNBMEPTA, KOTOPAS CBNASBIBAET AHOMANHH QHAW TMKECTH, JH-
HEWHOE OTKAOHEHHE FEOUIA OT COEPOHIA H MECTHBIE HEMOCTATKH HAH H3BHTKH
Macch 2EmAH. JIOMyCTHM, 4TO (PHIypa SMMHICOHZARBHOTO PABHOBECHS COOTBET-
CTBYET MPaBWIBHOMY DACIPENENeHHi0 MacChl SeMAH B BHHE CJOEB PaBHOH MAOT-
HOCTH, M UTO OTKIOHEHAN N reounua (iosepxuoctd S,) oT cheponma (nosepx-
fiocTy §) BHISHBAIOTCA HenocTaTouHoH Him waburounol maccolf, YCAORHO Tped.
CTABAAGMOM B BHEE N[OBEPXHOCTHOTO chof naotHocTd D (wonoimurensuoll aid
. orpuuarensHol), pacnpexencHHoB wa cepe panuyca a. ‘

Tax!kak B § 47 u B nmocaenyoumx vepes fu ofo3naueHs T4 vacThb HOYEH-
nHansuol GHYHKUMM NPHTSDKEHHH, OT koTopoll aBHCST OTKNOHEHHS N W aHO-
manui Ag, To Mbl pomnel B (24) mocTaBMts U BMECTO O, TOCAE uYero
0 Y UHM: g . . ’

du B
p(__) —— %D — A—0_. @n
o

2a %
X .

Ll

* -

IonycTEM ewe, 4TO PaccMaypHBaeMHe Teouf H SILIATICOM COOTRETCTBYIOT
OZHOMY W TOMY M€ 3HAUGHHIO NOTEHIMAILHON (PyHKUMM 3eMmH, T. €. 4TO mo-
croaurne ¢ H ¢ B (ophyne (6) pasEm mexuty cofo0l0, H 9TO, CASIOBATENBHO,
noctoaunag C ecrb Hyab,

B rtaxom cayyae (8" m (12') crasosarcs:

in
M!f o, =0, Ag=2f Aiﬁ" —Ef(%%) >

z

-+

J
Vexmouaa v, H (S%) U3 9THX BHpaweHH# H (27), moayqms:
x
3 a0
5 M} —Age=—2a/D.

’
C 1pyroft CTOPOHE!, PACCTOAHHE MO HOPMAAH N MeMcIy NBYMS HOREPXHOCTAMH
BEIpANAETCS ¢ Haulefi CTemeHslo MPHOAHMEHHI uepes — afiu. Orciona mocnepuss
dopuyia Moner OwHTh HaNHCAHA TAK: .

3 N
5 IM 4 bg=2nfD. (28)
BBezeM CiOfa CPEANIOD NOBEPXHOCTHYIO TMKECTh NOCPENCTBOM RPHOAMNCH-

aoft dopmyas:
® G_fM__ 4
=F=7 R [k,

[¥i5) km—épennna mpoTHocTs Semmu., [Tomyuum nz (28))

L~

-1



&8 [JIABA BOChMAS "
L3 - ‘!

Ecmu, wiagonen, mnoTHocts [ HAEANBHOIO ROBMYLIAIONIEro C/IOS YHCASHHO
BLIDASHTE YEePes TOMMMHY OAHOpPOAHOrO cAof A HPHHATOH INOTHOCTH KB B BHNE
npouseelicaust D==Fik, to mocne moicranoskd noayunM Gopuyay Tensmepra:

o« 3 Gk .

Ys npemwaymero caemyer, uro sTa GopMyna TpeGyer C aHamHTHYRCKOR
TOYKH BpeHns, uTofu maotrHocis [ BoXpYr paccmarpuBaeMoll TOYKE He TOABXO
MeHAIACH HENPEPHBHO, HO JIONYCKAAA K KOHEYHOE npHpalleHHe B AGOM Ha-
npapjeHyn no mosepxHoctd. C TOUKH 3penus mpaxtaveckod 'STQ OrpaHHueHHe
HE HMEET BHAYEHHS, TAK KaK, eCIH MW B HEKOTOPOM MecTe 3eMAH XOTHM COff0-
CT4BHIb ZHOMANHH (JMuHEHHRE, YINIOBhIQ, IDaBEMETPHYSCKHE) TeOHAA C MECTHHIMH
BOIMYUICHHAMH MACCLI, MBI BCETAA MTIHPABYMEBAEM, YTO 9TH HENPABHALHOCTH MMEIOT
H3BECTHYI0 HPOTHKEHHOCT> MO BCEM TDPHIOHTANBHLM. HANPABJCHUAM BOKDYL
pacemarpuBaemoll, fours. [IpH TakOM DPEENONOMEHHM YKAIaHEOE AHANHTHYECKOR
TpeGoBaHue BLIMOJHAETCH camo CoGolo.

58, KOBEEHCALMA HA VPORHE MOPS. BHICTYTIAIOMIHX YACTEHR 3EMHOH KOPH: BaKoH-
UHM p4acCMOTpeHHe npHMexenus Teopnu CTOKca B STOH mepRoft uacTH samgva-
HHEM, YTO STA TEOPHA MNPEINO/AraeT PAcCMAaTPHBAEMYID B Heli YPOBEHHYIO MO-
,BEPXHOCTD HAXORAIEHCH LEAHKOM BHE MacCH IHIaHeTst, OTBiexanch ¢ Goaburod
CTENeHDbIO, NPUGMHMEHNT OT MacCh aTMocephl, H3yuaemas YpOREHHAd, IOBEpX-
HOCTh Anf cnyyafd 3emad, T. e, cpefiHuil YpOBEHb MOpSA, HE IPOXONHT TON-
HOCTHI0 BHE MAcCHl. 3eMIH, BCASHCTRHE METO C TROPETHUECKOH CTOPOHH HYKHO
BBECTH NOMDAROYMBIE WIBHH JUIN YUeTa KOHTHHEHTAMRHEIX . MACC, BLUIAIDMIHXCH
HAH YKa3aHHHM YpoBHeM, .

[HomoGumit yyer MOKeT OLiTh JYYIUE BCEFO HIPOBEAEH METONOM KOHEGHCALHH,
KOTOPBH! JII1 HECKOALKO HHOM Lemn O mpHMeser mnpodeccopon Tensmeprom
K QH3BYECKOMY Hayuesr0 nopepxsocTH 3emis 1. OH Bo0GpP23HA TOBEPXHOCT,
PACNIONOHRHHYIO BHYTpH 3eMiH, TapajuIeNbHYI0 TEOHEY M OTCTOSUIYIO OT MOCACH-
HEro HA paccTOfHMH SR, TR §—-catie, a R— cpemuuit pamuyc 3emnd, u Ha
3TY TMOBEPXHOCTE CHOHOLHCHPOSAA TIYTEM BEPTHKA/IBHEIX TEpeMelenuit Be 3eMabe
MacChl, HaxondmiHecss BHe OTOH nbBepxuocTd. Taxoft nyfs nemaer saroHHEM
pasaomende HOTeHUMATRHOR (QYHKUEH no OTPHIATEABHLIM CTENEHHM paiHyCa-
BeKTOpa, ymorpebiesinoe I'enbMepTOM MMM NpHMEHeHHs TeopHH Croxca X Bhi-
BOAY TeopeMH Kaepo B X pasAHMHLIM HPYTHM HCCTEZOBAHHTM CHAB THHECTH.
B  npeamecTsyloMWX IviaBax M Heé HDHMEHSIH TAKOTO pasnoXKeHHs B pAA,
32 HCKHOYEHHEM HeKOTODHX YACTHHX CNYYAeR, B KOTOPHX SakOHHOCTb pasno-
wedAs Ghia Oosee YeM OYEBHAHA; ¢ 3ToH ToTKH BPEHHS METO  KOHIEHCAUHH
X HAC HEe HMEET HHTepeca. y ) :

Ozuako octpoymnas nues [ensmepra’ upessolualHO HoxesHa mns ycTpande.
HHE YKASAHHOrO' 3aTPYAHEHRH, NPOHCXONAMIETO OT MA/MX Hacrel Maccw 3emi,
BHIIAOIHXCE HAK CPeNHHM YpoBHeM Mops. Helictautensio, Mu MOMEM CKOHZGHCH-
poBath Ha STOR HmMAeH NOBEPXHOCTH YKAa3aHHLIE YACTH 3EMHOH MACCH M
ynorpeGuts meron enpmepta (Mal oTCHuIaeM uHTaTens K TpakTaty M pany Me-
MYapOoB SHAMEHHYOTO TeOJE3HCTA) IN% BHYHCASHUT Tex H3MEHEHHH, KOTODKIE
NIPOHCXOAAT BCAGHCTBHE KOHNGHCAHWH § AOMEMLUAALNON *Pynicnue u 8 cude
msoicecmit, OxasuBAeTCH, 4TO HEPBEIM M3 STHX HIMEHEHHE MONHO npenebpeyb,
a BTOpog BoODWIE oueHlh Majo. i

! Helmert, Die mathem und physik. Theorlen der héheren Guodisie, II Bd,
Leipzig 1884, ' " '

Fal
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O PABHOMEPHOM BPAI.I.IAT EABHOM H,BH}I{EHHM HUAKOCTH, BOOBIL[IL .
MPOCTEAINME CIYYAN HETBEPIOFO NBVIKEHMS JMUIKOCTA

54. BpaMOWHO.Th MPH HEKOTOPWX YCNOBUAX PARHOMEPHOTQ * BP}\mRTEJlmloro
NBHMEHHA COBEPUIEHHOH HAKGCTH. Ilyers &, Uh ﬂonopILm{aTm ANSL HEKOTOPOro
OMpPeJENEHHOro MoMmeHTa (f==1{,). AauHOro 3MeMeNTa Macew ' R-dT KHIKOCTH;
X, ¥, Z-— HOOPHKMHATE TOTO e BAEMEHTa AN TEKYLIETO MOMEHTA £; H. Té H
NPYTHE KOOPIHHATH OTHOCATCA K ONHOf cucTeme ocelt, anbo HENOEBINKHORH, 1N
HMeoIEe pABHOMEPHOS HOCTYIATENLHOR IRHKEHHE,

OfozHaunm, gaiee, vepes U cunosyio ¢yHKUMIO, KOTOpas apnsercst QyHKIHEH
OT X, ¥, 2, HAH HE, BHpAXAn STH IOCHEIHHE YEPe3 BPEMH H Hﬁ'-laﬂbﬂhle KO-
opnmtaTm,—Q)ymcuHeﬁ oT. é, M, 1:, {; MycTh QI p—NapieHHe B MOMEHT I
B TOYKe, aaxsaTolft anmemenrom k. FHILpO,lII-IHaMH'IECKHB ypasnenus Jlarpamxa
Syayt cneﬂ,ymmumu:

P dx  dBydy  dzd _W_1%
AR % an ¥ dp & % k&%
. . dix 0%, diy 3_& @z W _1 bp oo .
dtﬂ Dn gt ¥ L di2 0y Br; k{dn’ et ()
‘ dix x| wydy iz ¥ 1 dp )
Pods X T ar X dmac X, kA :

.

,[[DHYC;IHM 4T0 YACTHYKA MHAKOCTH noasepHena OAHHM AHWIL CHIIAM H3apm-
HOTO TAroTewHs, ' Torga, 060sHauas uepes f NOCTOSHHYI0 HBIOTOHMZHCKOTO TATO-
TeltHa ¥ uepes’ 'V moveHuMadpuyio (YHKUUIO B MOMEHT £, IOMYHHM U=fV.
Jlerio yOeautbed, urc B STOM Cayyae, 3a HCKIOYEHHeM HEKOTODHIX ycaosuit,
BOSMOIKHO DPABHOMEpDHOE TBeproel BpALIATENLHOE ABHMEHHE OKONC IOCTOHHHON

ocH, ‘nanpusep ocu z. HeHcTBrTeNBHO, MONONKNUS! )
x'== £ cos 6t ~ 1 sin wt, = o )
Y= 5in of -7 005 f, re=f  {w==consi) ) 2
ypasuenua, (1) pawr: -
et 'GV 1 Op, ’
B k0 .
1 g - )
—amem @
. dn E W
" - * BV 1 ip ‘
L] 0 f £, \
hld k ¥ "

;3 .3 7 .

k! I\IO,U, TBEEpjﬂ:IM“ ‘I[BIDKEHH&M UHEIKOCTH 81eckh’ HORPBB}’MEB&QTCH; Tarme JIBH}KEIII{Q,
TIIpH ’KOTOPOM’ OTAENBlibIe TACTHIEL IHAKOCTI HEe MEHZIOT I}SEHMHHX paCCTOﬂHl!ﬁ T, 8. B¢H
MaCCa ¥HAKOCTH ABHMETCH, KaK TBEPROE Tenq, [
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Creayer ormeruTh, 94T0 B 9TOM CAyvYae, XaK u BCETHd4, KOMMA TOROpHTCA
O TBEPAOM JBHIKEHHH, V' OCTARTCH TOCTOSHHRM, NPH USMEHEHHH 7, misl KAWLOTO
JGHHOTO SACMEHTR MACCH, T. €. V, BRIpAKeHAOE B (DYNKLHM HAYANBHHX KOOPZH-
war §, n, £, e sammcur or £ Taxum ofpazoM V monmug paceMaTpHeaTbCa
Kxax 3axauwHas cysxuus &, 7, §, KOrAa nawa KQHQHrypauns >xuaxocrd. Boasox-
HOCTh YKASAHHOTG NBHMEHHS 32BHCHT, OLHAKO, OT BOSMOKHOCTH ONPeAe/HTH
ynxnmio p or €, %, §, ¢, xoropan ynosneTsopsna 6 (3), Guna momokurens-
HOH BO BCEX TOWKAX MUAKOCTH H, Kpome Toro (B NPEANONIOMEHHH, YTO AU~
KOCTh HAXOIUTCA B NYCTOTE WM NOJABEPNEHA TOCTONHHOMY NABAEHMIO), Ohiia
NOCTONHHOH Ha CROGONHOH MOBEPXHOCTH JKHIKOCTH.

) Odropodnas uecocunaeman acudrooms. Mpexnonomum % abconotao mo-
CroduHbiM. YpasRenust (3) TpeGylor TaKoro HeOOXONHMOr0 ¥  ZOCTATOMHORO
YCIORHS:

. X pe=k [ fv-|-"’73(&ﬂ‘-{— nﬁ)] + 9 {0), 4

4

rxe (f)— npoussonstan yukupa BpeMenn, OTcloza ME! NPEKAE BLErD BAKIID-
uaeM, ur0 (MK KaK BHENIHeG IABAGHWE BRCIONY TNOCTOSHHO M HE3ABHCHMO
ot & %, &) Gunom

»

V4 %ﬂ (® 4-%2)= const, (5)

Bt TOYGK CBOGORHOR NMOBEPXMOCTH; MOCNEAHSA HOMKHA GHITH Taiore yposerwoi
NOGEPXHOCHIEI0 B CMEICHE, NAHHOM 3TOMY BHIDAKEHHIO B OPEAMIECTBYIOIMHX TAa-
BaX. COIVIacHO 3aMeYaHNIO, CHENAMHOMY OTHOCHTENBHO V, mepsmift wuren npasoi
gacrd {4) nesasucHM, or £, CremOBaTenBHO, ©CAHM BHELINEE NaBACHHE PaBHO
HyJII0 WIH HE MEUSTCR C TeueHMeM BpeMenH, TO o(f) ZomKHO oGpaTuThes
B IOCTOSHAYIO, ’ "

b) Heodnopodran uecocnsacsan scudocms, TINOTHOCTS IAHHOTO 3JeMenTa
OCTAETCH NOCTOSHHOH OTHOCHTENLHO BpPEMEHH, HO BOOGINE H3MEHSIETCH OT OAHOTO
9/ICMEHTA K XDYrOMy, HIM e & 3aBMCHT JHmb or &, %, { OroT caywalt o6mu-
MAGT TakKe M CMeCh HeOKHMAeMRIX muaxocTefl pasmiunofi ‘npupoxni 1. Bsss
MPOHSBOZHAIE OT NepEoro Beipawenus (3) mo 3 ® or BTOpOro, MO &, HOAyuHA:

2V, 1 L dp
b=f e+ — — S —— 2,
T 5w T Es
o=f BV, L 3 % 1 ¥ i .
WE " BE W & ma

¢
H BHYHTAaA:

' o.?ﬁﬁ-—.—ﬁi:ﬂ
M E ¥k W

&

. *

1 Boofumie ropops, cremoBano 6w pacc:‘wrpe’rﬁ TAKIKE OCHOpOdRUE CHouMacMble
HMHAKCCTH, I8 KOTOPHX # BABMCHT Ee oT &, %, £, HO OT EapNeHus s 2 'taxme meoduo-
POOKBE CHCHMOEIbE "SHUIKOCTR, Il KOTOPHX % SABHCHT Kax of & =, £, 74K H OT i
Oyuako b HacTOAMleM CAydae THEPAOTO NBHIKEIHS WIOTHOCTE AAUMOTO SAEMCHTA MACCE!
Jlg MeHNACTCH CO BPEMEHEM, A NOCeMy % Ju{o 0COMOTHO MOCTOMHHO, ANGO BARICHT AMINE
woapke ot &, 1, § f

»

M
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ST_O YPaBHEHHe BMECTE C JABYMA AHANOYHYHRIMH, JOAYYEHHLIME OYTEM Kpy-
rosolt moxactanoBkH &, 7, §, MOKA3LIBAGT, YTC NBE IIRPENEHHME 2 K p ABAAOTCH
oxHa thyuxuuelt apyrofi. [onomum rorma:

- dp__ﬂ
. (o,

L

TMocnepane unenit B npaBux yactax (3) MOMHO TOEA HATIHCATE B BHEE: =

e e P
vk WX

u (3) maer: ) o
P=f V4 - 6 1) g ) Y

O1a QopMyna [OATBEpHHACT SaKmOutHHe, BHpawennoe dopmynol (5),
OTHOCHTE/IEHO BHERIHeHl NOBePXHOCTH WHAKOCTH. OHa rOBODUT BROGAROK, 4TO
eCAM MHEKOCTE He TOCTOSHUOH MAOTHOCTH {WAH BCHAGNCTBHE DPABHOPOMMOCTH BXO-
JAUYX B Hee yacTel, WIH BCiaeacTBME AedOpMalUHH NOJ, BAHAHHEN XABMEHH,
WM BCNQHCTSHE TOR W ADYrofl MpHUMHE BMecTe), TIOREPXHOCTH PABHOM MIOT-
BOCTH DONIHHE OuITL B TO Jke BPEMSI H, NOSCPXHOCMAME pagroo dadsenus
nogepxrocmAML Yposkn. B ortHowedHH @(f) oOCTAaeTca B CHIE 2aMevanue,
paHee CHENdHHOE,

ITo paccywIeHHe NPENNOARraeT, 4TO [MIOTHOCTb MEHSETCH HENDPEPHBHO H,
JOTyCKAET {ONYUEHHE NEpBOM pOH3BOXHON 0O KOOpRHUHaTam. Klpexmoncxum,
HA0GOPOT, HTO Macca COCTOHT H3 OTHENBHBIX OZHODONHEIX CHOBB KOHedHoi
TOMUIKHA; H B STOM Cilyuae ROSEDXHOCIIE pA3024Q CA028 PAIAUMHOE wiom-
rocmiz QoANcHL Gbimb YPOSLHHBLMIL ROSEPXHOCHAME. HeficTeUTeNBHO, NyCTh A
ecTh TOUKA NOREPXHOCTH 2, KOTOpad pasuenser jsa CAOH ¢ [AOTHOCTSMH CO-
OTRETCTBEHHO #; R £,. Hasneune B Towxe A B BaBHCHMOCTH OT TOrQ, GyAeM
AW MHl @@ CUHTATh NpWHAmNeNa@Ue#l X MepROMY WAH BTOPOMY W3 HBYX C/0SE,
Gyner umeThb B,cHAY (4} OHHO UR JABYX BHIPANWEHHH:

: b [v+FEem] +a

3 [fH%”(E%nﬂ)] +r
+

FA: ¢ ¥ C, WM TOCTOSHHBE, MAW dynkumu Bpemesy. [lpupasuupas sty aBa

BHIpAH{EHHd, MBI BHIHM, 470 JBYSAGH B NPIMEIX cKOOKAX WUMEET IAd BARHOTC

MOMEHT4 OHHO W TO JKe 3HaueHHE Jnif Bcell TMOREPXHOCTH 2, YTO H HKOXZ3HEAET

Haiie noIoMeHHe.

55. Boamoxubl AH HPYCHE BHIB TBEPHOTO NBWIKEHHS HUXKOCTH? BouSpaanm
cucreny ocet {0, & %, {), HEH3MEHHO CBA3AHHYIO ¢ IKHUEKOCTEID, Haxomsiefics
B TBEPHOM ABHMEHHH. Toraa nepewme unewst 8 ypasienusx (1) Jlarpamxa 6y-
HyT He deM MHSM, KaK cocTaBmmoutiMH Ag, A, Ay aGCOMOTHOTO yCKOpemHs
acriuxr (€, 3, {) oTHOCHTENRHO nomamrmmx oceﬁ 3aKpPeIVISHHLIX B cBOeM
[ORQWKEHHH B MOmgHT £, Takum o6pasom; efnp Q60gHayum wepes T, A

) %
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COCTABNRIOUIHE YPAOBOH CKOPOCTH OTHOCHTENEHO NOABHNKHBIX. OCeHl B MOMEHT £,

TO COIMACHO H3BECTHOH (hopMyne MexdHHKH Oymem Hmers ’:
" Gl .
. AEZ—E{F“'FIE}'I*TI(.W){_—"&% +C(==p-|——{—}§),
d L] , e
“‘n=*(K“Jra%)-‘1(“’+92}+f(m—3‘§), . ®

=t (m—3)tn (10 +55) —tia s,

[IpypaBuHBAS 5TH KOMNONGNTH IpaBuM uattay (1) u Gepsl NPOHBROAHEE OT
NEPROTO  BulpAeHUs|, 110 ¥4, & OT BTOPOrO AO &, MOAYUHM B TPERNOJMKEHHY,
uT0 £ MOCTOAHHO!

- aAE aA"}
m L%
s
uny ke cormacHo (6) %:0. TMoxoGuet e oGpazom %:0, %m 0. Tpn

KOMROH@HTd BPAINCHHT MOCTONHHEL C/IGNOBATENBHO, ‘BPALEHHE COBEPIIACTCS BO-
Kpyr HeH3MCHHON OCH R ¢ NOCTOSHHON CKOPOCTHIO.
Ecan & ne mocTostino, TO TOABKO 4TO,YKABAHHEM OYTEM NONYUEM:

; M, " dp dgdp o

i N SN L A ) £ -
% #EW TR @
H IiBA IPYIHX BHPAKEHHA dYepes I(pYI:OB}’lO noAcTasoBky Gyka syp.u &40,
Konnyecrsa . < '
dp dn o . ‘
—fa ?m m

I
‘He 3amucAr ot &, u, § OGo3maynp ux ugpes P, . Q, R, moxyuum ua'(‘?}:

.t ap t. ap ap L4 * h
: Nl 7 L=g,
. 3E+Q37}‘+RBE . Ty

° -
! OGoanadasn wepes (v, By, 1)y (d, B3, Ya), (age Bar o) HAnpaBpoNe KOCKAYCH oceil
§ m, { no orAomenyio K OCRM X, ¥, 2, HMEEM A KOMNOHERTOD a6CONIOTROLD YCKopeHHA
00 OTHOILEHHIC K HEMOMBIMIKABIM OCHN:
L]

-

- _ dﬂgl dE% \ dﬂﬂ:; .
A=ttt
H anaaoniweo mis Ay, A4, olkyna :
. dtg . %, 2, ’
A=t Zor g+ 12 g+ B T @
rae - : . ’ ‘
2y %y

v ahy a4y
SaE =gt g

L] ‘?
Vapectian gopmyna ITyaccoHa, ¢ apyrofi croponw, ragr:
. day, dog day
. %:Pﬂz-—xd& . E—E‘zmg—psh a[:)[ﬂ;—;tag .

Al Fl
i

H aganoruHo mAf § u v. Bepf oTciofa npouspogunie n BCTABARA B {a), TOAYYHM NEPEYH
q)capmy_ny (6). Amamortupo A0aYya@i0TCa H' OCTANBHbIE,
!

@ ¥



D PABHOMEPHOM BPANIATENLHOM, ABMMEHHN HHIAKOCTH BOCEILE Y3

re P, Q, R nocTosmnu otHocuteasHo &; ¥, § D70 ypaBHeHue BLIPAKALT,
yro ecan P, @, R.ue BCS TP PaBHHl HYXIO, TO MOBEPXHOCTH DARHOrO JaBie-
HHfl, 4 CTEN0BATENbHO, M CBOGOXHAS MOBEPXHOCTB MHAKOCTH SBISIOTCH MOBEpX-
HOCTAMH HHAMHEpHueckumy. OrGpacuBasS 9Ty TMIOTE3Y, HECOBMECTHMYIO € Ipen-
[O/IOYKEHKEN, UTO MKHIKOCTh SaHMMAET OrPAHHUEHHOE MPOCTPAHCTBO, 3aKMIOHAEM,
4TO EAMHCTBEHHO® YCTAHOBHBILESCS NBHMEHME, BO3MOHO® HAS KHAKOCTH, MOM-
Bepenoll TONBKO CUjle BIAWMHOTO TATOTEHHK X OFMHAKOBOMY IQABAEHHIO Ha
MOBEPXHOCTH, @CTE PABHOMEPHOE BpALIEHHE, ‘

56. Och BPAUIEHHS ECTH IJABHAH.OChH HHEPLHH K STPOXOIMT HEPES HEHTP MACCH
teas. HazoBem uepes p nasnenHe {MOCTOARHO® WM HYJWB IS JAHHOTO MOMeHTa)
na pHemHel! nosepxHocTs & wugkocTw, COcTaBAflon[ds 10 OCH X PaBHOACHCT-
BYIOIISH TOBEPXHOCTHOTO NABACHHA Oymer: '

i

puSéus (nx) dS:pofg%dS, .
3 &

. r ot

fne uyeped # oGo3HaMeHa BuyTPEHRNS “HOPMAJB UOBEPXHOCTH S. [To Téopenie
l'aycca mocaemnud Kurverpan’ pabes Hy/IO. D10 &OpaReANHBO H IAA KOMOOHeH-
TOB MO JABYM JADYTHM OCSM' KOOPXHHAT.

PaccmoTpuM elle KOMMOHEHT 1O OCH 2 MOMENHTA BHEIIHErO AARVICHHE. On
Gymet: .

. . _‘ dy dx
pogj‘ {x cos ny — ¥ o5 fix; fiS—pgjma-ﬁ 48 p, SS‘y an ‘dS.

O

[To reopeme [aycca #pa nociAeqHue MHTErpaja COOTBETCTBEHHQ DABHAT :

-

+

: ; Sxﬁaydf. it Sy-\zxdv, - . -
T 4 * N

<
L * -

T. &, OHH Tdwke Hymd. TlosToMy paswodeficmeyomas, « mMaKdicg juoHuent no-

GEPXHOCHINOZ0 OGBACHUR PASHH HYAIO.

[TOCKOMEKY, COTZIACHO De3YALTATY, NOJAYUGHHOMY B OpEZUICCTBYIOUIEM mapa-
rpade, ppaulgiye COBepLIAETCd OKOMQ nensmenHoff ocy, npmueM paBHOASHCT-
BYIOIAS 'Y MOMEHT RHENIHEHl CHJIB PABHL HYMO, OTCIONZ HA OCHOBAHK 06UIHX
OPUHLKIOE MEXAHHKS CAEAYeT, Y10 OCh BPAUICHHH NPOXONHT YePe3 IEHTP MACCH
H COBNAZZeT € DMABHOH OChE) HHEpUHH. IT0 SaKAUEHNES HETPYHHO BHBECTH |
¥ HemocpeACTREeHHO n3 ypasHenuH (8). )

: 57. TEOPEMA COXPAHEHHS uBOH CHAL OTHOCHTENBHOTO MBHIKEHHA TENA 1O
OTHOWIEHHIO K PABHOMEPHO BPAHIAIONHMCS OCAM KooraHHaT. Chayuall ycrodiu-
BOCO0 OTHOCHTENBHOLO PABHOBEGHS. Ofosnaunuy 4epes X, ¥, 2 HEMOABHMHEIE
ocH, a uepes §, 1), {—mogsmkube. Ha ochopasd TEODeMH Kopuonuca mna
YCKODRHHS B OTHOCHTE/BHOM, IIBHMKEHHH, MONHO cropMynpoBaTh TEOpEMY CO-
KPAHEHHT WHBOH CHJIH -CREAYIOUIHM 0OPa30M: NPHPAILEHHE HHBOH CHALL 7! 1ena
& OTHOCHTENBHOM IBIDKGHHH IO OTHOLISHHIO k ocAm &, 7, § B IaHHEE mpome-
JYTOK BpEMEHH ParHO padore *peicTByOWeH CUlHl B OTHOCHTE/IDHOM  JBHIH@HHE
33 TOT e TPOMEWYTOK BPEMEHH,, YMGHBINCHHOH (Ha COOTBETCTBYlOMLYIO paboTy
cHil, BHEWBalomed yckopenie yeaéuennd. (SamerdM, wro paGoTa LEeHTRoGeMH-
HOTO 'YCKOPEHHA B OTHOCUTIDHOM HBIDKOHHH DaBHi HYHI0.)

.



b CAABA NEBATAR
)

“- B cayyae, xorma nmsuwenue ocedt &, 7%, § corb pasHoMepsoe Bpamenue
okono ocy §, saemewtapran padoTa THAR YRIEYEHHH panHa:

—mﬂj(ﬁdi-[-ndn}kd-::\—d -"’231) ,

|
£neé [-— moMent HHEDIHH T€14 OTHOCHTENBHO QCH Z.

Houycram, uro sywecmayem maran ywxgua ' odnux sumws omwuocn-
meaphoix Koopdunam §, n, §, npupamenne xoTopo#t B HeKOTOpHH HHTepRAn
BpeMeHH BHIDAXAET paGoTy IefiCTBYIOWEA -CHAM B OTHOCHTENRHOM HRHIGHHH
feJa N0 OTHOWIEHHIO X IONBHIKHHM OCAM KOOPAHHAT, :

Torna moaywmm;
L]

[y
' 9*-%5: const. ®)

“Takum #e pacCy:RASHHEM, KOTOPUE CAYNUT INA_ JOKABATENLCTEA TEOpEMH
Hupuxne off yerofiuusdern 46COMOTHONO paBHOBECHN, BEBegeM 3 (8), uro
paBHOBECHE Te/Na OTHOCHT&NBHO pacCMATPHBAGMMWX MOUBHIKHHX ocelt ﬁynET
YCTOHUHBLIN J7IH BCEX Tex NEpeMenignud, KOTOPHE COOTBETCTBYIOT MAKCHMYMY
byHKL K

r mﬂ
) oL 5 L

Pynkunn & cymecrsyer B enyyae, ecanm exunersennof ammuymed cuoft
ABASETCS B dBMHOE OPUTAKEHHE UACTHYHEK H MHUAKOCTH PACCMATDHBABTCH KAK
HECIKHMAEMad, KQrAa MAOTHOCTh YacTHUKM HEZABHCHMA OT BpeMesH. Heitctnu-
TEABHO, B3AMMHHE PACCTOSHMS, OT KOTODHX TOJMBKO H 3dBHCHT INPHTMKHHE
B 9TOM Clyyag, BHPA3ATCH fIOCPEACTBOM OHHHX KOODIHMHAT (BCe PABHO M _B NO-
IBIKHEX W B HEHONBHMHHX ocsix), OG03HaTuM uepes V NOTEHUHANBHYIO (hyHK-
HHIO Tejia B MOMEHT £, BRIDAMEHHYIO UEPE3 OTHOCHTeNBHHE KOOPIMMATHL

Onementapran paboTa, BLpLKEHHAT uepes  TIPHPAWSHHT  KOOPAMHAT,
Gyner:

Fl

' a2 = f]" W+ V' ?-Ydﬁ') k ds. ©)
5 1, 'bn az - -
" yuxumio @ MOKHO TOTEA BRPASHTH KAK. :
‘ o =%f_[ Vi (10)
¢ < 1
[efletBHTABHO, TOZOMWHM al!
- r=Y E—R+a—n R+ -0

O6osuduan uepes &, 3, ¢ Koapuunatsl NPOHIBONBHOTO asnemenia Adr'
MACCH, MOMEM HANHCATH: !
Hdd
T

Vi, m, E)=_j.

-
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: .

Beragnas- 8 (10}, noayunm:

| k&' dr de'
Q. i .
W e fj‘j = . )
T T

i ] i
dg'z_é‘ffj%[{E*-ﬂ’)dE+(n-n‘)dn+(f-f'lfffldfd"+

OTKYNa:

. +%f§ % ) + 0 —alydo' + £~ V) a}drav,

T T
B nocregsem uHTETpane MOMKHO népecraeurs Gykpw &, 3, §, &, @t na co-
OTBRICTBYIUILME CO BHAUKaMH, TIONyduM Ha OCHOBAHMH STOTO:
] It -
dQ'== — fj j% [E—&) a8 + (0 —n') dn 4 € — O) at] dx a7,
= "

T "

FHe MPAaBas YacTe COBMANAST, OYERMIHO, ¢ IIPABOH 4acThID 9).-
TakuM 06pasoM OTHOCHTENEHOE pPABHOBECHE Oyner YCTOHUHBHM AN Tex
nepemeniernl, Kotopue o6pauialoT B Maxcumyw QyHKUHIO

f& Vide 4 w3,

*58. TleoCTEHIINE CAYYAM HETBEPLOIO IBHIEHMA. JonyctuM, 4To Kamuxas
HACTHUKA MHAKOCTH OGPatIAeTCT BOKPYr OCH 2 M 4TO YIOBAS CKOPOCTh @ STOTO
EBHMEHHT BOOGILEE MeHfeTcd OT OXHOH HacTHYKH I Apyro#t, IIpenmonoiuM, uro o
ecTh (DYHKUMS HAYaNbHHX KOOPHMHHAT &, %, §, HO He BpeMenu. Tawwe ¥ mmor-
HOCTb £ NycTh, Gymer mooGuwe drynxumeff ot &, 7, ¢ u uHesasucuma or BPEMEHH.
CDOTHOWEHSHS MENIy. HaYaNEHLINE KOODHMHATAMH H BPEMEHEM MR JAHHOTO,
VIEMEHTA MacCh NOTCH TeMHM e ypasuednsmu (2} § 54. B namnoM wiyuae,
10 OTHOIMEHHIO K paccMaTpPHBAGMOMY JBHMEHHIO, HYIHO NPHHATL BO BHUMAHHE
YPaBHEHHE JUIN CoXxparenun Muaccet, koTopoe Oymer (Tak kax ,JJIOTHOCTh &
HE3aBHCHMA OT BPeMEHH):

b b o ,
XWX
oey W[
# =1 ((E)
x’ "B'q’ o 4
Basm impoussogume ot (2), OMy THM! - N
hi-—coswt—grgf “a_-"'—sinmt.|_txa_‘° 0 _ o
x & % P ]
dx . du dy o 3z
—=— t—ty — == £ty —, =10, !
o e , yi)n, oy cas of + k¢ By n ll’ (12}
ox du qy dw Az
o= e _'“':t gl _'=l.
¥ 3 ¥ ¥ ¥ - R
Ha (11) saxmiouaem, uro ‘
E?E—-n ?;3:0. {13)

[

Toa
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OGoanauuy yepes r paccTosHHe Toukd &, 1, { or ocn 2, wepea 7 — yroi,
ofpasyerpil IVIOCKOCTEO, NPOBCAGHHOH 4EpE3 OCh 2 M NAHHYIO TOuYKY, C TIIO-
CKOCTBIO 2%, T, €. TONOMHM -

./
E=rcosw -n=rsiny,

-

L]

" BBEOEM KOODEHHATH' r, w, { (IMIHHIDHMECKHE KOODUMHATH) BMECTO Jexap-
TOBHX IS ONpPEASREHHS HAUANBHOTO NOMOIKEHUST HeKoTopol uactuxH. [Moaywuw,
ECAH ¢ €CTH- ﬂpOHSBO-’Ihiiaﬂ ¢yukuua or &, 4, &

d_E%  ady .

L]

' $— r oo r an’ .
14
e SR

d ot Bn1 -

Mrax, (13) momHO HAMHCaTh B Buile: -

Ju
¥ —==0,

W . (15)

s
r

1. €. yat08a3 cKopocmd Qoasicnn Obiis. 00uHAKOBOE 04N BCEX HALMUNEE,
POACROAONCEHRLLY HA oxpvwcxacmu, useomel ocsio ocs z. Ma (2) mmeens:

d?x dz "
Tr=—ww P=—ey Fhe, > ‘
Tak yro, ypasnenus Jlarpamya (§ 54), npunmmag so pwamanne '(12), npunu-
MAIOT B ' 3 3
Vv 1dp {
— u? E":. ———
| T
! , — w2 ‘,Ti .a_‘{.——l.ap, > ,
AL n k oy
: AV 1%
) s €A RE

B TOYHOCTH XAK M AASL TBepHoro ApuexHs. [locse odesuannIX neﬁcmaﬁ npH-
HHMad BO pauManue (14), orciomd momyqns:

v 1 Bp ’
— o=yl
o= fﬁr &’ ]
LI R ) ' .
: _fﬁw b dw’ - (18)
om i
_ fbr: B

. B3ans wpouamomuyfo or 1epROrg YpaBHeHHZ mo w {IPHRAMAag BO BHHMA-
«> uume (15)] m or BTOpOrO WO r ¥ BHYHTAH, 3aTEM OF BTOpOre Mo § 4 OT
TPETRETO MO W H TOME BLIYHTAI, OoayHuM:
’ eI Ve_
- e dwI ’
Pk WO .

N x> ‘ “as 9y

i
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. 1 vy
Kl

Bro tpebyer, uTobH Gnuto ) "
: Q_@&,E_bi_&k S ' : : (4)
o g o o dw &
e TONBKO HE BHITOJHSIOTCH ABA COOTROINGHHA: "
ap ok
B 0, 5= 0. , (B}

Paccmorpm{ OTHOE/IBHO 2TH IBA CAYyYad.

B cnyuae (A) p momkuso ObiTh QyAxuue# o7 k, M, TONOWHE: J’=l 5"5%” ,

u3 (16) sakmouHM, Y10 PABHOCTH
. P—fVv

apsercs Gyuxnuedt omnoro aAmmb 7. Takopd momkua GuTL W ©F Ha OCHOBAHN
depaoft dopuyan (16). Otciona saxnmoyaem, 4TO .

- P—fV:Smﬁrdr-Pe,

€l MOCTOSHHAS HHTETPALKH €, BOOOIUIE, MOXET CONEp¥aTh NPOHBBOIALHYIO (ByHK-
unI0 BpeMend, JiAs pPABHORECHST, IpPH XMHCTBEHHOH IMMIOTese, HTO AnaHerd
aorpyxena B aTMocQepy HYJNEBOFO WIH DABHOMEDHOTO XABAGHHS, HEoOXOAuMO,
Shyefelly

V- S w0y d‘r"

GLUI0 MOCTOSHHMM Ha TIOBEPXHOCTH kwiakocTH. Hymuo samernts, 4ro B STOM
cnyuae V, BoOGIie, 32BHCHT HE TOABKO OT HAYAALHHEIX KOOPIHHAT, HO M OT Bpe-
MeHH, H IIO03TOMY l'IOBBpXHCICTH PABHOTO JMABAREHHS H, B YaCTHOCTH, BHEITHAN
NOBEPXHOCTh, BOOOWR, OyayT NediopMHpOBATHECH CO BPEMEHEM.

Ofpatunmcs k cayyawo (B). Tak Kax NAOTHOCTh He B3aBHCHT OT Wy I0 pac-
(peHENEHHE MACCH CHMMETPHYHO BOKDYr OCH 2; SHAYHT, NOBEPXHOCTHE DaBHOH
WIOTHOCTH U BHEIIHSE ' MOBEPXHOCTh OYAYT [OBEPXHOCTAME BPAIRHHE OKOJO
ocn z. CrefoBaTensHo, M NOTeHuHAaABHaw (ynkuus V' mesaBHcHEMa OT @ (n
HeHIMEeHHA CO BpeMeHen). ,

Bropoe meipanenue (16) nomreepiaaercs HeNOCPEACTBEHHO, Wckmouan & na
(epBOr0 M Tpethero ypasuetms (PG}, momyyum:

) AV kD
O oty (OREY __SREY ,
3 . T (Br- v X .
a HuTespHpys no £ mo wacTa: T
L[,
kot = rj wa L we ) T an

cie ® — npoussoabras QYRKIUS OAHOIO JHUWL r. ECTH MpexnonowuM 3aaaH-
HOH MMIOTHOCTL %, 4 CNEAOBATENBHO, H MOTEHIHaIbnyio GyHkumo V, B Buue
yuxunit or + w £, 10 Bo Bropoft uacrH (17) ocramercst JHWDL HEHABECTHOH
dyeruus P, KOTOPYIO [OCTApaeMCes OJPEJSAHTH 43 YC/OBHE, Y0 Jasiende
OCTAETCH HOCTONHHMM HA BHemnel aoBepxHoctd. [lycth

) Fir,D)=90 - (18)

7 Rugemmu 1. .
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ecThb ypaRHEHHe MepHIHAHHOH XpuBOHX 3TOH mnoBepxHOCTH. ~YCIOBHE TOro,

wTo0K p OHJI0 MOCTOSHHO HA STOH NOBEPXHOCTH, BHPAKAETCR YDARHEHHEM:
P, P _ 0 ’
I

UAM e Ha OCHOBAHHH nepBoft ‘M Tpethell dopuyan {15):

(F5+om) s —f pa=o, 19)
o 4 .

-

HTO HOMKHO YIOBJETBODATECH TEMH J3HAUEHHAMH r H :, KOTOphHIR YAOoBAETRO-
psior u {18). Ecan seectw B (19) supanemse (17) ans ©%; MM IOAySHM ypas-
HEHHE BHIA! "

QL e ® (A] =0,

a mexmoyas, ofciong 1 ug (18) &, nonyunm, sopdwe, Bfr) xawx dynxamo ot 7
H, TEKAM 00pa3OM, ONpelerHM YIVIOBYIO CKOPOCTh Kaptiof uactiuml. Pewmerme
HE HMEET HHTepeca B Cayyae, €CAM NOTEHNHanbhad GYHKuuS V' NOCTOSHHA Ha
TOBEPXHOLTH NJAHETH, TaK Kaxk Torma (19) iger 'w=0,
Hpyrue ciyuad HeTREDAOIO NBHIMEHMS paccMOTpHM B riase X1,
* x

£

. R ——] "

LR *



fageg decuman . -

®AHOPOIHAR KUIKAS TNTAHETA DJIINTICOMIANLHON GOPMLL )
DIHANICONI MAKJIOPEHA Y IKOBU. CIIYYAN GULYPHL, MAJIO
OTMUYAIOIUENCH OT COEPE

59. Banwnconn sPawmpkes. TIycTs  BHemmHss NOBEDXAOCTL IKHAKOH OXHO-
POAHOH nnaweTH OYAST SANHICOMAOM BPALIEHUS (g, a, #). Iloaowus
-~ =
. Vi -
=

_lLga B—22 s 1
A= (detgi—25), B=3Fti—aeigs, .

NOTEHNUANLHAS. PYHKUHS Tela MOCTONHWOM INOTHOCTH & Ha TOuKY E, 7, ¢ mo-
BepxHOCTH Gyaer 1: ' ' .

V, = ma2bt h%.-arc tgi— A+ 19— Bzz] . ©
JIns OTHOCHTENBHOTO pABHOBECHS Ha TNCBEPXHOCTH HOMKHO OLTh:

Vet (2 nty= const, :

ry

Cpuqmlaﬂ BO BuHMaHue (Z) M BCIOMHHA®, YTO HA NOBEPXHOCTH
R £2 .2
tﬂ:bn(l—»—'g‘—) .
a- -
ykasanxoe ycioBHe maer:
mashh ( A—Z 3
at”)

a l
HAM TaKKe Ha OcHOBARAM (I) H -upumuman Bo BumManme, uto S —1 + 2,

=
MOJYHHM: . )
LI:.:;{[S+£‘*J arc igi—Sﬂ:-;,: -
OTKYZa, UAKOHeIL, .
' ﬁi"f__ﬁf_‘aarctgz_f_ ) @)
2efk T a8

.

[Bror PEBYVILTAT MOMHO BHIBECTH W H3 (opmyn § 20, samevas, yro Haii-
JEHHOR TaMm BHpANMEHUE IAfl V' DOMMHO B HACTOSIEM CAyYae IIPHBECTHCH K nD-
TEHUHANLHOH (DYHKNHH OOHOPOAHOro SANKNCOHIA BPMINEHHS, AA0 MET0 ITOCTOAH- |
naa @, kotopan QUrypHDYeT B Tex (GOpMYsax, AOKHA GHTD paBuOl mabk.
B nocnennenm cayuae dopwyn (4) § 20 HpRBOZMTEA K uawen dopmyre (3).)

Evmi naua gfopua SARMICOMAA, 4 CHENOBATRAbHO, BeMHYHHA i;1o0 (3) onpe-
JERCT OTHOIMEHHE KBAApAaTa YRACEOH CKOPOCTH H- TaoTHOCTH. Tlpemmogowmsm,

{ Cw, TMpunostenns, § 13. N
IR v

Y
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nA0GOPOT, HIBECTHBIME O H & H CHPOCHM cefg, Henb3s NH ONpENeauTs i Nph
YCAOBHH, YTOOH CYLEECTBOR2M0 OTHOCHTEGHOE DABHOBECHE.
Hasiigast uepes &'(f) mpasyo vacts (3), noayuns, Gepst MPOMSBOMHYIO:

‘ yo="E00,

- B8
i ] 2 _ ..
‘ YO=rrmers el
06pasoRds ele NPOHIBOMHYI0, HaflxeM:
on__ BAEB—8) o
"O=grarE+ A

.

PagnomenHeM B DAL NONYMHM JUIfl MalbX 3HaueHHH It
4. 8

=, .. {=—==iB4...
* t!‘{.f) 15; + 2 (i) 135I +' ]
oTkyda mumso, uro &{f), ¢'()), 6(d, ¥ () obpawaorcs B Eym mpw f== 0.
Buwpawenne max 9'(f), nanee, nokasmmaer, yro U(f) sospacragr o7 i=0 xo
i=V¥ 3, a sarem yOupaeT HO == 00, KOTZA OWQO CTAHOBHICA panum*—-g-..

L J

ClenoBaTensHo, OHO ofpawiaercd OMH pas B HyaAs BHYTPH uHTepsana 0, oo.
“Buauenne {, xas Koroporo [ pasHO uymo, ectd ip==2,5203.

_ Orcioma cnenpyer, yro ¥ §'({) obpanercd B HYAb, H NPHTOM JHIGE OXUH
pas, M8 TOTO e Camoro suavenust , rak uro ¢ {f) uMeeT OXMH H TOALKD
ORMH MBKCHMYM. DTOT MaKCHMYM DaBGH:

$ (Fp) == 0,22467 ... .
Mpu i=co, () =0. Ecin o ¥ A TaKOBH, uTQ

a

w? .
=—»0,22467. ..,
: oo > 022 ,
TO HHKAKCE MONONCHTEABHOE 3Ha}eﬂne i ue ynosnereopser (6). HaoGopor, ecnn

¥

2 Y
. S <026y
To OyayT mea 3HaveHuns [ (onH0 MEHbIIIE,‘a *jpyroe Gonplle F), KOTOpHE
yrosnersopaioT (3). B nepsoM cayyde He CYWICTBYQT HHKAKOH KoH(pHrypaiun
B oOpME DNAMICOHIA BpAMIEHAT, KOTOpAaR On Onhula COBMECTHMA C ZAHHKIMH
3HAYGHHAMH @ M R; BO BTOPOM Cilyyae HX CYIMECTBYST JBE, M3 KOTOPHX OHHA
{coOTBETCTBYIONIAT BHAYEHHIO [ > i) Upeasuivaito cwara. I1PeAmOIQIKHM, HapH-
Mep, HTO
' w?
Onfke

3navenus i, Kotopse yuosnerropmor (3), Syayr nourd i=0,25 u i=100;
MepBQE PelIeHHe JaeT OTHOMIeHHE Mewxy ocaMH aib=I1 ,08:1, Bropoe
a:b=100:1. LI ‘X\t *
[Tpy ManBix 3KaueREsx wesofl yactu (3) I/ OTHCKAHUS MEHBUIGTO KOPHA
ITOLO YDARHEHHS MOMESHU' Np4ByIOo .4ACTh €r0 Pas/NoOMHTh B R, Ineen:
. B w .
i m:%f?—%l‘!—k%fa‘i‘o--, = i

==0,0153; !



ONHOPOTHAN JKHIKAA MMAAHETA SAAMIICOUIATLHON SOPME =« 10!

1, obpantas pIA: ; :
L 15 v 6 /15 N?, 2/1B N\,
;2__79-{-7(49) -}-E(—Iﬂ)r}—.-.., @

wl
rae v ¢fo3naya nIeH
fie 7 QGO3HAYACT OTHOMIEHHE 7oz .
*EciH 3ngch npeneﬁpeqb yeTRepTHIMH M Godee BHCOKMMH CTemensMu i, TO

a
ciaTHe $—= P2BHO 2, H ¢ 9THM npuGmaicennem (4) maer:

15 w? t » !
. B 3'—:‘1-‘61_9(.—)&; . (5)
Macca ivtanerst M BHpawaerci nepes . ‘
3
M=imm=im*é=.
3 Vith
Onpenenas orcioxa wk o nojcrasnag B (B), ¢ TeM iKe HpHﬁHH}KEHHEM Haifnes:
5 wiad w0l -
S=T .

TaxuM ,00pasoM Wik CAydas OXHOPDAHOTO SIVIANCOHIA BPALICHHR, Mano
« B
OTIMYAIOMIETOCA OT ChepH, ‘crarie NOUTH PABHO - OTHOUICHHS ueHTpodemHON

CRAN K SKBATOPHANEHOH TSKECTH. JTO COOTHOUISHHE Opuio yKasang Hrigrorom.

60. Daaunconnw HxosH. JfocxoTpin, MON(eT B H NPH KaKHX YCAOBHSX BHetil-
HAR nonepxnocﬂ: MHAKOH OIHOpOIHON WTAKeTH IMIOTHOCTH & OMTh TPEXOCHEIM
SNMHOCOUNOM (a b, c). Tonowum Kak H paHswie

Ry="a2-} 8) (8% ) {2 -+ 5), .

0? d L o = .
Ky=rnkabe c

s Ay=rkabe .
VR ' | +ﬂVﬁ *

+

By=rkabe Co=x

Em+$v

TTorenupinsias (GyHKUMS OIHOPOLHOIO SLIMACOMIA DNOTHOUFH R HMeT HA
NQREPXHOCTH H BHYTDH BSIpaeHue *:

V f(o‘— AQEE - .Ba‘l'; — C“ch

ds
k b T m—
a1w+$Vm

Jomxuo OHTL:
Vet %ﬂ (52 + %) = canst;

anst Bcex :-maqeunﬁ & 1 G xo*ropme ynonnernopmm YPaBHEHHI) 3IMICOHAA

' + + cl‘ -
v Jina oTOrc HeoGxomumo, uTOOH 6mn§: 5
2 . 3 b =
@(fa—) = (18— ) = &G ()

1 Cu, Tipunomeitns, § 12. e ' :
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4 i

Honowus - .

—==u, % =i ('.7)
MoMeM uamucath (6) B BHuE:
\ u‘;p—-@;——ﬁq}, . Bﬂ 2f~fC.'D, "
oTKyaa i
[ .Bn wif—n _ ._ _
. E’ 2f Ht . An B;.—(u t) Ca. (S)

. . s
Monaras .8 uuTerpanax, swpakawmux A, By, €p NEPEMEHHYIO X=r,
MOMEM HEMHCATR HX TaK:

[

oo 3 oo o0
" odx T dx dx
“’“”—*T‘k”,‘- T=ux)d’ B”“'“J ENTTY C"_"kj TFa8
0
rae .
A=Y+ Fu) T+t
¥pasneuus {8) upunumdior Tbma B - ’ «
' ' ﬂjuwx){l-:-rxm“‘“ ”me- .
H ’ oo I . . @
. \ x dx o | :
. B rma T g ~

O6a sTn ypasuenus yrOBAGIBOPHIOTCH Tipu g==4#, B KaKOBOM cryyae M, >
HMeeM maHncodn spairenHs. Or6pacwBas sTo pemesme YHe H3YUSHHOE B Mpe-
ApmylweM naparpade, Me MO}KEM {9) cokparurs ma u—+f u wanucath 9TH
YPaBHEHHS TaK:

x

J[(I-i-wc) Tr& 1-1-,:] Z—o, (10)

w

. X dx w? < < (1
JOFw (+ &8 ok . (1n

oCr v

, LM

Ypapuenue (10) ycTanawAHBAET COOTHOWEHHE MENHY # H £, 4 CNed0BATENbHG,
M MEHILY BKCUEHTPHCHTETAMH [IABHBIX CeuEHHH, YpaBHeHHe (11) CBA3KBAET STH
SKCUEHTPHCHTETH ¢ & ¥ ‘2. Ypashenue (10) nokaswser, uto JomKHG BLrTs
z+-£2>1, B NPOTHRHOM CIy¥ae ME MOAYYHAN Ght A8 BCHKOTO OADKHTeD-

1HOTD SHAYEHHS X3
= el ) > 1 4,

H BCE SNEMEHTRI 'HHTEI‘]J&J‘IEI (10 c'rann Om OTPHUATEABHEINH, [TosroMy momkHO
OHITh]

u<l, t<.1-~ o E<E 1, S P ¢ 21}
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WIH e ¢ ROMKHO OHTH HauMednwed us Tpex ocefh. Ecan wonomurs

. EA ad— R . B —
- = R
cl

1 " ==

¢l .

HRipt=— ("""“'L) (——1)——14—1_"_{- s

TakuM 06pasoM [POH3BEIGHHE 0202 nomxﬁo,, OnTh Gonbiile QIHHALL, 4TO
TOBODHT © TOM, uto mo Kpafinefl Mepe oxaxo M3 ABYX cedeHHit [ae) u {5
BOMKRO OWTh CHJABHO CINHOCHYTHM, [IOSTOMY BCE SANURCOMAM, SKCUEHTPHCHTET
KOTOPHX YROBACTEOPeT ypasnento (10} (annﬂncomu SxoGu), cuabHO OTIH-
qawres of cdeph.

Tonoxuum

! 1 1 Tdx X' — i — b5 — ufe?
F(“’t)“j[(lﬂ-ax)(l-{-rx) l+x] “—’j AT ax.

T0 Gyzert:

L1

Beps. “ACTHYIO ADOHSBONHYIS MO i, HahumeM:

*

¥ gjx(l+xj(l+txJ(2+3x=—-ux £ — uts®) . (13).

dn A%

* *

C ppyrolt CTODOHE!, MBI HMEEM: -

3
== a4+ ) =EER (44t 4 b — 2t — Bt )

Muterpupyn ato ot 0 o oo, moayuHm:
00

j‘i(l—a;i'—"’) (4 Y- 3% o wx -t — Dbt — Butd) dr=0. (14)
0 a‘ T

Floymuowun (13) va — 4 u ewurem (14), torza:
L] ¥

m -
—Agzj"%j“”[a—sm-:-;-m{smt ) - atx2(3— 26)] .

n

« Dra dopmyaz, npuHuMay BO, BHHMAHMe (12), TokasuBder, wro §£<0, no-
14

.

aF
moOHeM e obpasom —*<0,- IPYFHMH CHOBAMY, F yMEHBUIAeTca Kak 1pH

A

BDBpaL‘.TaHHH 4, TAK W an BO3PACTAHHH 1,
Ypapwerne {10) umeer Bum [{k,t)=0 ¥ yEOBICTBOPNETCA CJCIYIOULHMU
ABYMA Tapamil 3Havenuit & H £ .

L eEr s s

Jazus £ aunduende #, 3aTOUEHHOE MENTY HyAe H-enupHuedt. Tornma s
n=0, t=+# oynér F(e,)>0; ns =1, t=4¢, Gyrer Fiu, t)<0 H,
nOCKONBKY F yMEHLUAeTCs NPH BO3PACTAHHM &, B COOTBETCTBMM €O 3HAvE-
HHEM £, DaBHWM f;, GYECT :OZHO CIHHCTBEHHO® SHANEHME W, paBhve z, (Tawwe

+
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3aHMIOUERHOS. MeX(Ly HyJaeM Y emununell), npu xoropom ofpamiaerca B Hywb F.
IIpu BospacTamui #, F crpemutcs yOmBarh, NO3TOMY JAAZ TOrO, 4YroOm Jep-
WATh €ro Ha HYAe, HYWHO OYHET eme yMeHmaTh &;: . )

'OTCioNa 3aK/I0uaeM, TG CYHMIECTBYET OBCKOHEUHOE MHOMKECTRBG 3uauerHi u
H #, naxomsmumxcs 8 wutepeane (0, 1), koToprie yfomnersopsior ypaswenuio (10).
B 1o BpeMs xait u BO3PACTAET OT HYJd O ENMHHIL, COOTBETCTBYIOMIEE QHAYE-
une ¢ yOuBaer oT emuHBuuL 10 Hyas. Cynectsyer oﬁm.ee aHaveHHe T WIH &
W ¢, Tpi Rotopoym F {z,7y=0.

Dio obtiee siascane +—0,3396 ... 1,

"CrenoBaTenbo, CyIeciByer npocmas: o‘ecxafzetmocmb TPEXOCHBIX ~ 9M7H-
nconnos (| Cpefw MHX ONUH — BpAUIeHHs), KOTopwe MoryT Sbifs HoBepXHOCTHIO
AHAKOH opuopoaHOft Bpalnametics mraheTH.

6. TIPOROAKERNE: SINHICOHAE HxosH. COOTHOUIEHHE MEN(IY SKCLEHTPHCHTE-
TOM, YITIOBOH CKOPOCIBIO H THIOTHOCTHIO, [IYCTh 3ajaHa OnpejefeHHas BeMHYHHA
orhomienns w?: 2nfk. Vpasaenne (11) ycranapnuBAer AaBHCHMOCTL MeNey™ o
n ¢t ¥ stem orHomenueM. Mcenexyewm, cyliecTryeT JM ANA KAHHOTG 3HAYErH:
STOTO OTHOWIeHMA sinMncoun fxoéwu, yaosnersopuiowni (11). Cremyromfi he-

“+

+

Ton npuHamiexut Pago (Radau). . -
O6osnauus yepes F u & neswe wactd (10) u (11), B noxowum
p-bt=p, — ut=gq. .
Byzem nmets: . . .
o0
F=S X - px— qx* dx,
N a
§ U+ px g’ (b2
(x) +
g% dx dax. 1 .

eb_S :
' § (U px ) (127

Bepa or F npOoM3BOERYIC IO P, IOJYUHM: .

— aF_j%'ﬁm-]-ﬁx—sz-dqxe)dx. .
Briutem otctona 'romecran (14), xyna smenem p H .
¥F__ 3 '-xz(1+x) (l
’ op 4 Ay

s 2 LT 1

Tal: KaK p<1 HHTRrpan nonommenen, H OTCIO,U,a'

: . —=< 0.
Bp<

£ OreIcKAAME OTOTD UHCJNGHHOTO 3HMauenus jedaercA Tak. M #=—={=+x HHrerpan,
sripancaommit F (2, ), Mower GHTh BHPAKEH B KOHEHBOM BMie, 4 MMEHHO;

5 3 34 8:—8# T—=
Fed=—s1— Ta—=" et/ 1
YTl —9° ,

Herpylo npoﬁamn HaliTH 3BAYEHHE T, OGPAULAI0INGE STO, BHpPAKEHHE 'B HYAE,

—ptgxRydx. ‘

T
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[oayuuwM, Aanee:

‘3_‘:.'=.._-1-§ “’""](2-}-3:: px—gf)dx. .
. g 2‘,]
Rt 2
w___ 9 qxdx <0,
op 2
u(l+px+qxa} Vitx '
oo .
i ﬂLS' A 2pxt gt )
. b 2 s L. *
T ) 0t YIEE

YMHONEA HACHMTENh M ‘SHAMEHATETh HA {1-}- x)2, Mowen 3TO HAmHCATh TAK:

¥

0 _ jx(l-l-x) (24 D - 2px + 2pa? — gt qx%) dx
i1 aq ) 65

#ad; NpHHEMAsS BO BHEMAHHE TOMIECTED (14):

;;cp . sz(l:!‘x (l+3p+4px+qx“)dx>0
g 4 a

b

V]

Haxoxen; TOAOKHM: !

' s=gq==ul, re=pt—dg—=u— 9%
oTkyna
g=5 ., PP=r+4s

4 TNpHMEM r H § 328 HEH3BRCTHHE.

ITonyaum:
B_F oF g ()FBp 1 3F<0
, ¥ g W I 2
3F __OF 3, OFdp_ F L 2 F_ 3—p
— d 0,
3 dg ds W % » ¥ 2p .\3 F<
T W1, I 2 ?’2

Yo~ s w . ew

¥
Berapnas safifeHHpe BRHPAOKEHHT Ui

. . ()<I) B‘T)
: W
MOMWEM NQCneaHes BhIpaH{EHHe HANHCATDL Tal{
. 00
'3‘1’ .122 l—l—x) 1 x"
. =—{(pt— 4 e L dr e ——~
! 0

3aecs
ﬁ—@xw~m>&
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OTKYIa .
Ky _‘B>,0 .
" .

Hawn ypapnesus (10) u (11} moryr 6HTH HARMCAHH Tak:
F=0, {103y
w? i
(b‘-——"ml- {11y
[TpHupMas 3a HEMSBECTHHE 7 H S, SaMETHM, YTO COMACHO paccyXIeHHIo,
<IenaHHoMY B npoumoM naparpage, (10) yHOBAETBOPRETCH 3HAMCHHAMH
e=1, {¢=0 w a=1, ==,

HAK, YTO TO ¥e camoe, IHAUCHHAMH
- r=1, s=0 w r=0,s=x.

fIpy BO3PACTAHHH r OT HYAR A0 CHHHHIL F ymeuhmae,:rcsr: LM Toro yrobh
nepwats F Ha Hy#e, HOSXOAMMO YMEHBIIATE §; NOITOMY !6YHET OAHO M TOJABKO
OIHO SHANeHHE S, 3akmiovyeHHOe mexcay T° # (, KOTOpOER COOTBETCTBYET 3aiaH-
HOMY 3HAUEHHIO & MEHAY HyJAeM u eXHHMUEH.

Uro kacaercs @, 7o oHO pasno mymo npu s=0, re=11. IycTs s Bo3pacraer
ot myas g0 13, Jlaw roro uyro6m yaosnersopsmack (10), £ nomkno YMeHh-

iIaTeC, W TOEHA, OyLydH .
. D <0 B ~0
3!‘ ’ aS o "
D Gymer wempepHBHO ‘BO3PACTATH H NOCTHIHET MAKCHMyMa IPH S==T% MAH npH
H=f=1.

DroT MAKCHMYM TaKOB:
. e =0,18700. ..

[Tostomy, ecim ©?:2nfk saxmouvaercs mesay O n 0,18709. .. ,.6yzer eywe-
CTBOBATL OHA ¥ TOJLKO ORHA CHCTEMR SHAYEHHH § W r, yaoeneTBOpaiomwas {10)
n (11). Coorsercreyiomue 3HAYEHHN £ M ¢ OYAYT KOPHAMHM YPaBHeHHst BTOpOH

CTErnekns;
R—x Yr4ds - s=0.

t Ntonowtte r—=1, §="0 paskocuapn #=70, ¢=1, xorma P {z, {j cranonutca
iteonpefeneHEoH. IAn pacKpHITIEA HEeOTpeNneneHHOCTH HANHEM C TOTO, TIQ NONOMMM £f= l.
Tonyunm; - .

. - fere]
- xdx ' ¥

D (z, I}ﬂHS__-'—;”"—-—- '
¢ (1 -Ha0)T (- 2

”IlTEI."pHpCIBaHHB JAETHY BRITOAHASTCS npE AOMOME MORCTAHOBKH

—n ’l .--‘. )
Sl +x*
Torna nmeems: .
qJ (H' l) = (L:Dilujﬂ + 2“'{" H" [log (1‘ + lf I _'.H) ‘—‘*—é— log ﬂ] f
(1—oy7

W STO0 BHIPANEHHE CTPEMHTCH K HYAI0, 0GPAMANCH B HYAL BMECTE C .

-

N *
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»

Ecay
w2:2zff=10,18700.. .,

. L

TO MH GX.EEM HMETh SVTHICOH BPAUIEHHA. Ecan 03HaUeHHOE OTHOIIEHHE ﬁyﬂ.er
Gonpe 0,18709, .., TpexocHnfl saruncoun e MoweT Ourtbh ¢urypoH pasio-
secus Bpaurametics’ MUIKOCTH,

62. Cayuait, KOEIA BMEGTO YOAOBOH “CKOPOGTH NAHO KOMHYECTBO BFALUEHHA.
‘Tnepnoe BPAIATE/ILHOE JBHIKEHHE WHIKOH njaHeTH momHo c Gonpmol el
BEPOATHA PACCMATPHBATH KAK NEPEXOH K IOCTOSHHOMY DEMEMY NpPeXURCTBYIO-
ufet cramuu HersepHore ABigeHHd. Echiti npi sTOM RpeanonoMeHHH npenebpeub
athpexroM BHYTPEHHEro TPEHHA, TO HO/IKHO OCTABAThCH ITOCTORHHEIM BO BCEX
npoiizenkux (Gasax KOAHYECTBO BPAWEHHHE, AW MomenT spamenus, Wi. [Tocmo-
TPHM, KAKOBH OYNYT IAKIYEHHS OTHOCHTRABHO BOZMOMKHOH -QODMH 9/IHOCOH-
IanbHOH NOBEPXHOCTH paBHOBECHY B CAydae, £CAH 3apayee 3ajana He YIVIoBad
CKOpPOCTE, a moment ¥

a) Cayuad aassuncouda spamjerun. MOMEHT MuEpLUMH aMIMnCOHZA (@, a, b}
OTHOCHTEILHO OcH & paBeH:

I=M %:%Mbﬂl-{-fg,
rae M—ero macca. Mueem mnm :

M= i, M:%ﬂkbs (1+&. °

t . . .
Hexntowan & W@ Belpamennfl onq -, M, onpenensem ®2 ¥, geas ero
Ha 2mfk, mONY4YHM nocne NMPOCTHIX NPHBENeHHI: .
|

0 WM fARNT
Qﬁ—fk=—6—m m) (1+l- .

-

Cparnapas sto ¢ (3), walimem:

- [y

25 M2 4ANT_ L0 AR . 3
g{?% g) ={i{3 %) [ _i;’ ‘amtgz-»-ﬁ_]. (18}
[Ipouseimas no { oT npasoft yacTH Nower OWTh HAMHCAHd TAK:
1 -+ . q22+3 (:3 +3 )] )
-gtl—t-iﬂ) [irc tgi+ n T3 arcigi) |- (16}
Bupixenue ’
' B3 ,
ﬁ}'—i—%j_;aw tgi .
oGpamagres B.HYIL RPHU i==0, 3_ero NpoH3BORHAL:
. 2 -
22+ 3Rl + &) ' ’

* 1
BCErOd, HD{IDH{HIBJ]IJHEI. HOS,TOMY H YKasaHHOg BbIpAEHHe .II,OJI_OH{HTGJIBHQ. OTCIO.Ila.
u (16) Bcerma mOMOWHTENbHpP, a npaBas 4acTh (15), ofpawaimwascd B Hyab
npx i—0, GecnpenensHG RO3PACTAET NPH yEemuuenuu f. Jas Geckoneuno Gons-
WX 3Havenuht { npasaft uacTs ofpamaerca B OBCKOHEUHOCTh, (MENOBATENBHQ,
KAKOBB OH HY Owu ‘Hazaduste sdavedtis SR, M x-&, Bcerina cyu‘lecmye’r oy’
t
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H TOABKO OAHH 3AMHACOHI BPAIMSHHS, KOTOPHH mMomer SuTh Gurypolt oTHOCH-

TENBHOr® PABHOBECHS MHAXOCTH, .
b) Cayuaii mpexocnozo sasuncouda (a, b, o).
B stowm, cayuae .

. s)zz_;mm:f-urbs):%mmﬁ (5E5), m=gm-o

uf l/‘T ‘

Hcumoyas, otciona ¢ ¥ onpenenss 2, [0JYYHAL

v

* ¢

2 _259*)12(4&)‘ (r_u')s

. : BM,;) Tuto
Paznenum 10 Hd 2nf¥ H noxoxum:’

50 sk T ‘

H="c (521 -

Ypaesnesne (11) npuxHumaer Bup;

He (tz-}—:)!a)"_i (u+t}2T xdx
& (1 +ax){l-e)a’
(uty® @H*

B 70 BpeME kak (10} ocraercs Ges M3MeHeHHA.

(18)

b
.

Meropom, aHanoryuHnM npumedeHHOMy B § 61, 'IlpHHHMElH 3@ HeHaRecTHHIE

BeAHUHHE r==(uz — £)?, s=ut, normx{em qro -
. AH 1
- D.: - 0:
. a.c' > ) <

Tax 4r0 /4, KoTOpoe GECKOHENHO BEAHKO NpH r==1, s——O (T e. u
t=0), ywmeubmaercs npH YOHBAHHH r H Boapacmunu § BINOTH
s==1¢ (umd 50 uw—=t=r).

3
L]

npr z=—1,
Fi(s) r-—-O,

Hanvensiee anduenne 7 HMeEM, CNeNOBATRABHO, IPH r=—0, s==1%; oHo
parto A ==0,3643. .. MosToMy, ecian Bennynna, onpenenseMas rpopmy.noﬁ {18},
MeHBUIE STOTQ WHCISHHOTO SHRUEHHS, HHKAKOH TpEXCICHblH SNJHICOHI He MOMeT

OBITE (PHTYpOI OTHOCHTEAEHOTO paBHOBecHH. HaoGopor, ecau H >

0. 4643, T0

CYLIECTBYET OOHH H TOABKD OOMH aaauncoux Slko6i, oﬁnanaxoumﬁ aTHM

cBoMcTROM.
Saxsoienne. BciH gawa yrnosas ckopocTh o, TO B Chaydae
w2
m«} 0,22467... . .

SNAHNICOHL He MOWeT OMTh durypolt pasHorecus. B cayuae

3

0,22467 > 5 fk> 0, 18709

'CYHIeCTBYIOT HB2 SJMMNCOHAY BPAUIEHHS H HH OMHOTD TPEXOCHOTO.,
d 3
L - -
2:5fk<‘0’18709 .

v «
' -

W
CYUIECTBYIPT ABa SANMHOCONIA BPALUEHHS B OXHH TPEXOCHHH.

n 1

B caydae
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I

EcAH JaH MOMEHT BPAILIGHHSt M KOWHYecTBQ /7, OfpenenieMoe (17), MgHBWIE
0,3643, .., CYUECTBYET GNHHCTBEHHEIH ‘SAAMNCORA BpaufeRus, mMoryn# Guvh
¢urypoll OTHOCHTENBHOTO PaBHOBeCHS. ECiH H>>0,3643. [, cymecTBYeT OHuH
SIDIMIICOMI BPALIERHA H QAHH TPEXOCHBLIK SAAKICOHIL.

¢ 63. BPANAOWAAGT OAROPONHAS JKHIKOCTh, BHEWIHSH HOBEPXHOCTB KOTOPOH
MAZO OTIMMAETCS OT COEPH, A YIJOBAR GKOPOCTD pPALIEHHT  MAnA. JEkasap
JOKA34N, WTO TPH YCHOBHH, 4TOOH BHEIIHAS NOBEPXHOCTH WwHAKOR oxnopofHOH
BpalAOIeHcs ~ IFIAHeTH  MAaJ0  OUIHYANACh  OF chepsl H yMMOBaW CKOPOCTL
BpAIIGHEA GLIa Mand, NMOBEPXHOTTh LOJKHA ObTe CHATHM SIAHICOMIOM BpAILe-
uud. QGoaHzuan depes - )
R=ua(lL+af), PR )]
e £—xoxeynan ¢yususn yroos § v b, a @ — manas nOCTOAHNAA, YPABHEHHE
BHetmell [OBEePXHOSTH B NOJASPHEIX KOOpAMHATAX, (R, {i, v}, ykasaHHbe YCAOBHT
HCTO/IKOBHBAGM B TOM CMBIC/IE, HTO MOWKHO npeelperars BeAHUHHAMH TIOPSIKA &7,
& 5 Gonee BHCOKHMH HX CTENEHEMHM. [IpAMEM, UTO HAUATIO KOOPAMHAT HAXO-
ZHTES B LIGHTPE MACCHL

Flono:mne
wl -

=8

2fk

¥ 0Gosuayue wepez pf, O, o/ KOOPAMHATH 'HEKQTOPOFO 3IMEMENTA MACCH, UEPE3
- ’ v .
d% ==sin't" db’ dv' +

-

— YIA0GOR SAEMEHT MPOCTPIHCTBR, ROMLKHO ObiTh A4 KaWI0H TOUKH HOBEPXHOCTH
(npuauMad I TPOCTOTH nnotudcTs PaBHON EXMHMNE):

Rl
7
s‘ 5. ?I_;E dg* 43 - bR2sin20=C (C=rconst) 20)
o N

fhe MHf TPHHUMAEM, YTO OCh BPAIIGHUS COBNANAET C OCHI0 MOJAPHHX KOOpII-
war, 3gech uepes X' 00O3HANEHO 3HAUEHHE, KOTOPOE NPHHHMACT R, ecny BMe-
cto B u v monoxmts 0, ', Hakonen, r ecTk paccTOAHHE TOMKH P(R,9,0) mo-
BEPXHOCTH OT TeKyIIEero SAeMeHTa MacCH ¢ KOOpAMHATAMH o, 0, o [ycts Y—
yroa mesary wanpasnewmsmu (8, o) u (¢, 0'), Tovna

r= 1 R+ p"—2Rp* cos, 20

Mnurerpan B (20) Momer OHTE HAMHCAH Tax:

-

a B .
S.Y?—""dp'dsf-l-j‘gﬁd'dz'w—zq'-{-g
ARICE: e da == :

iz irm f

e A BHp@KAET NOTEHIHANBHYID (YHKIHIO OXHOPOAHOrQ CepHiecKors Tend
MAOTHOCTH § ¥ PATAyca @ Ha TOuKy P, HaxOsSIyioCd, HA PaCCTORHAH R or

gearpa. M Tax KaK UOLXOLMIMM BEIGOPOM @ MH MOMeM TOUKy 2 chenar

preqneft (r. e. npuHiTs Rw a}, 10 Oymer: »
A 4 _a
= =T

3 R
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1 . ¥ +
Hro. xicaercss B, T0 oo BHpAKAET HQTEHIHANBHYI0 (DYHKUHIO HA TOYKY 2
C1ost WIOTHOCTH § H nepémentolf TOMIURRE aat,‘ BAKNICYEHHOIO Mewny ‘cdepoh
panbyca @ H DOB2PXHOCTHIO IMaHett. [lonowmup :

P=a(l+a), R'=g(l+a), » (22)
NOXYURMS
B! % ¢
j“‘:r_—2 dp' = uaﬁf {1 4-as)2 ‘—i;- i (23)
- o y

¥
Bpoxs B {20) suipanenns (19) u (22) ana R u gy YyBUIMM, uTO

& .

B \

r==2asin -;»—}— YNeHBE NOpAJKA &,

OTKYAa c HAUIeH CTeneHRIe BpHOAMIEHUS

2 sin—:"—

. B:aaig £ .
4 " 2

1

970 paBHOLHNBHO YNPOLIEHKIO B BEMMCAEHHH TOTeRIHANBHON (YHKUMU yHO-,
MEHYTOTD €104, TpeaIonaras Bech cnol CKOHAGHCHPOBAHHEIM Ka chepe pamuyca @
NyTeM DaMANEHOFO NEPEMEINGHHS BNEMEHTOR CIOX K nipeselperas paccTofuneM
TPHTArHBAIOWeH TOYKH OT 9T0H cihepwr,

C npyro#i croponm, nafizenaoe Bupawenne mna A mower OHrh ¢ Hannm
NPHOMDKEHHEM HAMHCAHO TaKY .

A:-g—mf(l—af). . 5\

[Tosromy (20), nemennoe ua a2, pansuenm B BHze:

. - %-1: (1—cf) +a " g 49 sin'ea-;fr—cf. (24)
2sin— : )
EH] 2
[Momosm . .
¢« t=z1-h(Brosl—1), (25)

A€ z—-HoBad HemspectHay Qysxumus ot 0, v, 3amerum, uro 8cos?l — -
cepuueckas hyskuus Broporo nopankd ¥ uro {rmaea VI) mbl umeem:

1 &2 .
< D Pu (26)
q—- 0
23::12 .
. 41.‘ i
[ ety az= {my” e men 4 @)
0 »  mEn,

= 4
OTKYDa
1

2sfn_!

Y'———- (Feos?d — 1) gBe= %—1‘: 3 cugﬂ‘ﬂ —1).
v:: —2"“ )
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Temepes ewpanenué {25), ndatrapnedHoe B (24) maeT: .
%n-—%—fmz—--—-—-rﬂh.@cosgﬂ—-l}—i— a5+ esjnsﬂ=§.
251n-—- .
Buifepem % Tak, utofu GuNO T
o 9—1—%1‘.&&-——-0. .
Totna npefiuayimice BupameHHe [PHHHMACT BHX! '
. %q:—%mz—,}-a g - a% — igmk—%=0. (28)
. J Zsing ‘ )

4=

Bra dopuyna npemnonaraer, YTO QYHKIHMIO Z MOWHO MPCHHTEITDHPOBATL s
no mosepxHocTH  cdepr. [TostoMy 3Ty (YHKIBIO MOKHO paslOKHTL B Pk
no. chepHyeckunm dynxuum, [Tonounn .

o0 o oo
‘1 = w(00), 2= %V (0,u)= Y’n'
z g)’ ‘u) 2 g}:( ") g

[Toatomy (18) npuxnmmaer sux:

N PP B o et
T: 15 ay F

Bro cgorsomenue Tpedyer, yTo6w Bee ¥, GLIIH HYJISMH 3a HCkmoueHueM Yy

u ¥, Tak uTo BHpawewue Aag R NPHBOLHICH K
R=a(l 3-aty=a[l +aly -} aY, + a2 (3cos? 0 — I}].

Ho, tax Kxag 1a4ano ,KOOPEMHAT B3NTO B IEHTPE TIDKECTH, TO XOMAMHO GBITE
Y;==0 (§ 41); orkyna, uakonen, oﬁoaﬂaqaﬂ uepes ¢ nocrofuuyin, K npHsO-
AHM K BHAY:

R=a'{1 -+ 3ah cos20).

YpdgHeHde B HOMPHEX KOOPHHHATAX SIMHOCOHA BPAlIeHHS, B KOTGPOM
Sonkag NMOAyech @', a4 CxATHE §, MOMeT ORITh C TOYHOCTBIO JO 5% HAMHCAHO
TaK: ! -

- Y
. R=a"(1—scos20). *
ChexopaTentho, © HaWeH cTemeHplo MNPHGRMMEHUS NOBEPXHOCTE IIZHETH
COBOAZAEGT C SIHICOHAOM BDALIEHHA, B KOTOPOM. CIHATHE PABHO
5@ 15 ot
8t 16 wRf'
-
64 Ilopsaoi BEBHYHHE! YAEHOB, OTGPOMIEHHAIX B OPEALAYIIEM BEMHCAEHHU.
Mpexcrapaser HHTEPEC UCCABLOBAHHE BEPXHENO NPENEAd J€X BCNHUHH, KOTODHMII
Ll - L] P

: $=—8afi—=—



112 ) [JIABA EEGATAS

MH DpeHeOperid B OpemsjymeM naparpade P BLIYHCASHHH, TOTEHIHANBHON
<yHKNYM B TO BpEMA, Koraa OO CKOHAGHCHPOBAHO Ha cdepe pamuyca a
BELECTRO, 3AKIMIOUEHHOE MexcLy STOH chepoll M /BHelHeH NOBEPXHOCTBE) MNAHETH,
M 510 cneraes Ges Tpya CJenylOmHM 0GPa3oM.

Ipexnonomum  hyRRUMIO £ nONOMHATEARHOH,
HAH MOBEDXHOCTH THTAHETH JieWalel LENHKOM BHe
chepnt X pamuyca a. OGosnaynum weped 7 mHau-
CoAbUIYIO BeNHUKHY ¢ M uepes /A=—gal — wau-
GOABUIYIC BHICOTY HOBEPXHOCTH' Han stoll cdepol.
Paccmorpum e chepy 2, panuyca a-}- /., Cxon-
JEHCHPOBAHROR BRLIECTBO HEXONHTCH NOMHOCTHIO B
cieprueckoM clioe, JAWNOUEHHOM Mexny obeHmy
chepamn 2 w Z,. IMpoBenewm yepes npuTArnHBaeMyio
Touky P {uepr. 6) xacarennnyio P4 x chepe X n
PACCMOTPHM KOHYC, noAydeHHEH npH Bpawerun GA

Uepr. 6. “  Bokpyr GP. OGosHaunM uepes T, ofwen yacra ce-

PHHECKOTO  ¢NOs, 3aKAYeHHol BHYTDH HalIero

KOHyCa, ‘4 4uepes T, — OCTAfBHYIO 4YacTh oOBbena cthepuyeckoro cros, Pac-

CMOTPHM TPOMSBOJABHEH paiuyc MG, Buxensmpis u3 uenrpa G u ofpasyio-

i ¢ GP yroa, pasHuit Y; 06oamaunym uepes 7' paccromHHe P oT Touxu M,
& KOTOpOH ykasanHH{ pageyc Berpevaer cdepy 2. Tlomyuum:

e a2t B2 —2aR cosy.

B yacrHocTH, Wi panuyca G4 yrom | MMERT 3HAuEHHE Y,, ONpexe’seMoe

QIHAM H3 CALRYIOLHY COOTHOLUQHHﬁ: -
. 4 R 'l-"R‘.‘!._a'!
SIHTD=-_*_}?_! thO:"T‘

. a
-

L]

OGoznauum eme uepes r” UMY NepUEHAMKY/SIpa, OfiylteHHoro usz P Ha
panuyc. GM, npusem r"=Rsiny. Bom r— paccroanue ot P rexyuwell TouKH
pannyca GM, to BHytpu oGbema T, Gyaer 7 ss, B KAK BHYTPH T,, TAK H
BHYTDH T, .

- e rssrs

Wamenenne, KOTOPOE MPOMCXONHI, B HOTEHNMANhHON OYHKUMH TUIAHeTH

’Hﬂ, TOUKY P BCACACTEHE paccmanHBaemoﬁ KOHOEHCALHH, BRHIDAKACTCH TaK:

‘ Vr_.v=j'k(;,l——--};~)d=-l|_-]‘k(;l,~“_}) die

B L L et e e

-

CIe BO BCEX HHTErPajax BCE BMEMENTH [OOMHTCNbHH,
[Tonoxus noaromy

e L R L Ce R
T T . ¢ Ty
4
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OIHOPOTHAR XHIKAR VTAMETA SAAUNCOUBATIBHON GOPAMH ns

V! — V no aBGcoMmoTHOR BeTHUYHHE Gyazer ne ﬁonbmg, yeM GOnbUIAR W3 ABYX
genpuus I, B, Ilos HAXOHNCHHA BEPXHETO npenend STHX BEJHYHH SAMETHM,
YTO TpW TIONOWATENBHEX SJEMEHTAX HAWHX HATETPAIOE HX BERHYHHE YBEJHYHICA,
ecl MPETIOAONTh WHAKOCTL 3anonusmiomeli Bech ofbeM crod Mewmy & H .
[Ipu TaxOM TPEAROJNOKEHHH MNOTHOCTL k (KOTOPYI0 MPAXONHTCSA CHHTATh DABHOR
HYMO IjIS BCEX OSAEMEHTOB OUBEMOB Ty H Ty, HE 3AHATHX B NeitCTBHTEABHOCTH
WUAKOCTHIO) MOMET CHHTATRCH nocTosiHHol W OHTh BHHECEHHON 32 3HAK KHTE-
rpana, Braromaps STOMY BLIMHCEHHE yKa3AHHEX HaTerpanoR NPHROAUTCH KMIPC-
CTBIM » KBAAPATYPaM, INS KOTOPHX MBI OTPARHHHMCH, npHBENEHUEM DEesy/bTaToB.
OGosHavas uepes fZ==R~—a BHCOTY NpHTATHEAGMON TOUKH Ham clepolt: pA
& ['IOJ"I&I‘EIH’ %

P

=2 ek [l 4 HP— at] = 2t (1 +H ),
VE @ VRE= &
a

A= —arcig s .

a

L]
{I0NyUHM IS BEDXHHX, NPEICNOB BENHUHH 9 u B

Lozt (145 2) + EE (143 2 (0 +0)

Cra .
Lb = *—'—ﬁ)-
TR a -
HFHGHH}I{EHHHE BEAHURHE 3THX TPEICIOR TAKOBEI: . -

3
Lge=2ak (F2 4 B? —.Hh)—-% xkaH (21)%,
3
Ly==26kHR —echaH Q). .

65. OB HCCHENOBABUSX OTHOCHTEABEO YCTORYHBOCTH SMIHNICOHIATIBHEIX PHIYF.
Bompoc 06 ycTOHYWBOCTH TBEPLOTO BpAMATRBHOTO NBMIKEHYUS HUNKOCTY vccae-
noBajicH Ha ocuose npHuunma [upuxne pasHLIME ABTOPAMH ¢ PasdWunLIME De-
ayasTaTamu. Hoseftune HCCNCAOBAHHA JIanyHoRa NPHBEAH, K CISEYIONIHN TIABHEM
peayanTaTat:

a) DAANNCONAH BPAEHHS ABJNIOTCH ycToRuMBLIME (BPHTYPAMH OTHOCHTEABHOTO
paBHOBeCHS, NOKd HX SKCUEHTDHCHTET MEHBUIE HWAM PpaBeH BKGIUEHTPHCHTETY
{0,8126) sminAcOMAA BPAILERH flxoOn., -

p) [lpw HAMAABHBX YCHOBUAX, I KOTOPHIX (purypa ocraercs TeqOM Bpate-
Hus,, SNIHIOCOUAS BDAMEHH yeTOHUKEH, MOKA HX ' SKCUEHTPHCHTET HE OpeBLl-
piaer Bennumun 0,98122, . )

¢} TIpH HauanbHHX yonoBusx, IS KOTOPEX (YMFypa OCTAGTCH SAMACOMIANE-
#ol, B2 TPEXOCHHE SVIIHICOHAH SIkoBu ABASIOTCH YCTORUMBEIMH  (HIYPaMH
PABHOBECHS. .

d) SANHTICONIH Ixo6H, COOTBETCTBYIOIMMEG yraoBoff  CKOPOCTH, GonbIeR
fpenena V Imfey 0,14, ycrofdush. s

66. O avexuusnx Jiamg. Jna usysedns uryps OTHOCHTE/IpHOTC PaBHOBECHA
JKEAKOH TNAHETH, MAN0 OT/AMYAONIENcH OT SAMHICORAA, NONESHH dynxunu Jlame,
KOTOpHE, XOTd H SHAUMTE/bHO CAONHEE, HO PelaloT Ty e Jamauy, Kax

x

8 Hutiemmu i, . v



Fig . THABA NECHATAR

¥ cdepuyeckHe (YHKUMH RPH HBYMEHHH (HIYp P2BHOBECHA, MARG OTAHYAI)-
wpxes o7 cihepet. Haoum HexoTopoe MOwATHE 06 STHX DYHKIHAX,
PaccmorpuM Bapamense:
. ) x4 B ooz
=t et U=g>0), (29)
R R :
AdIOUIEE I BCEX MOJOMHTEALHHX 3uaueunH p ceMeHcTiBO COMOKYCHMX 34u-
NMCOHAOB. YpaBhenne (29), paccwaTpHBaeMoe Kax YD4BHEHHE OTHOCHTENBHO p,
HMEET XpOMe NOJIONHTENbHOTO KOPHS, KOTOPHI 06osHaumm uepes p, ewe xea
OTPHLATRMRHBLIX KOPHSA, KOTODHE 0603HAYMM uepes — pf 1 —¥%.
Buipasus x, y, z uepes p, p, v, monyunm:

T xe= Vet Vl_“g'l/fl—"‘"" yo Verq Vi~ ya—g . Vo
V= T -

Honoxum eme :

- (30)

. x=]7p+ Isinfcose,
\ . — 1/ 0.1 oc § *
, . . y._.:‘]/P*-}- g sinsiny , )
z= }/ pcosl. .

Cpasiysan 510 ¢ (30, nafizem:
Pl—p2yl—vi= )T—gsintcoso,

. Vi— g Y —g = Jjg(I=¢)sin Bsinu, @D

w= }/gcos.
Gyueuun Jlame — nenwe panpovansibe GyuKiun BHpakeHH

. ' t, yea—1, yeE—,

>  YZOBAETBOPAIOMIHE RUHEPEHIHANEHOMY YPABHEHHIO:

LY

VOEDO=0 5 (VE- D) %) + h—n(e b ma=0. @)

* Onst 'Bcex MeAMX sudYeHMH 7 cymiecTRyloT 2n—+1 snavenuit B, mam woro-
pHix 'STO ypaBHeHHE NONYCKAET yKa3aHEWE, ueAme pewenns. Q6osnauas yepea o

. - n
fiesioe  HHCRO, PABHOE HAM (HEMOCPEACTBEHHO -MEHBUIEE <, M3 STHX pemeHuB

2 ]
Gynyt
e+ 1 THma agn+apge-o4 L,
n—s 5:2 — 1 (agtn~1 F qyta=2 4, .),
=g Q—Q(ﬂof”“"f'ﬂtf”"s"}‘-:-}.
‘e w  VESL VBTG a2+ apn=t + .. e
. Ilyern ’
’ ?.ﬂﬁ’ ﬁmn sy prz!r:
~ YIOMSHYTHE BBNUE 3Havennd §, Torma '
. En(®h Eni (D evnr Epgy ()
— COOTBRICTBYIOmuUE pemedns (32). y
O1i yHKIEE ¥MEIOT cBolterso, YTO HHTErpan
" (B B En@ By =0, @

. 4n
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(The & H v BupaXesw Hocpexctsom yrob § u o ¢ nomowsio (31),

dZ =sin b 44 do,
LY
W MHTErPHPOBAKHE NMPOKSBOAMTCA B mpeaenax OT =0 10 0=m n or b =0

10 b==2m) xamapi pas, worna s7=r. Tawme paBed Hynio HaTECpan

§ Bres (00 Epus 0) B () £y ()t 0 ®
A

"

~

BCETHA, BCAW m=E#, KAKOBW OB HH OHUIM 8 .0 7.
[Tpouseenenus

+

Ex V' =0) Ens W Epe ) =E

ABARIOTCS TADMOHHMECKUMH GYHKUMAMA BO BCEM BWOPaHHOM KOHRUHOM MpO-
CTPAHCTBE, R .
Ecnd €€ nomaoHM

. mtt)—czwnﬁmoj

e

[+{3
(En (Rl VE—DE—g) -

TC HPOHSBEI[EHHSI —
ns ( l/_ P Epo () Epg () =F

THIOKe 6}'.11}'1' rapMOHHUYECKIMH (I]YHKU.HHMH AN BCEX TO‘-IEKI‘ npocTpakcrTea, 34
HCWIIICURHUEM TeX, AN KOTOPLIX P:O (T. €. « BIR CI]OKHHI:HQ!‘D SAAHnCa), H
ApHTOM TAKHMHM, 4YTO

lim (Pr.l-d-if')

p=00

i

eCTh BEAWYMHA KOHEuHas W HE paBHas ®yMo,

£ w F—dyHkiuu Jlame mepeoro W BTOpOTo pona. Ouu o6nazaioT coli-
CTBOM FMDUBOLHTLCS & IEAMM PANHORAZLHEM QYHKUESM OT NEKAPTORMIX KOOPAH-
HaT X, ¥, 2 Ha MOBEPXHOCTH Snunconma (29). Own nostoMy cayxal ¢ npu-
coennHerneM TowaecTs {«) @ (B) mna pasaomennss rapMoumueckux (ymiuuH
BO BHeUIMEM, @ TdKWE H BO BHYTPEHHEM MPOCTPAHCTBE OTHOCHTEJIBHO SIAHI-
COMNA, KOTOPHE Ha CAMOH NOBEPXHOCTH OAMHNCOHIS NPHBOLATCA K LenbiM
pAlHOHAMLHENM (PYHKIMAM OT X, 'y, 2.

Tlpu momomm dyuxnaft Jlame mower Gutt paspemena npoGrema Crokca,
pewentas Hamu B rnasax IV @ V, ana mByx- o Tpexochoro smigncouna: [lo
ITOMY HOBOJBHO YTOMMTENLHOMY GyTH nouten Ay (Hamy) B 1890 r,

Pynxiuu Jlave Gwiin yaoTpeSaenn Tawke [lyauwape 8 1901 r. n Pyasgum
B 1905 r. I8 MOMYYeHHs 3ABHCHMOCTH Mexeny nHneRfliM  oTiNOHEHHEMH
H AHOMAZNHAMA THKECTH B OTHONIEHMH reouAa ¥ cepouna. [lpu Takom smsoxe
e TpebyeTca Gonplie, Kak Mml 5T Aenamn B raase VI, OTPaHHYHBATECS PaC-
CMOTPeHHEM 3JUIHNICOMAOB, Ma/NO\ OTAWYAIDMIKXCA OF chephl.

Jlanyaop mor npu nomown dyweunii Jlame gOxazaTh CYLIRCTBOBAHHE XA
OIHOPOAROH WMHIKOH MAaHeTH ¢hHIYp pPAaBHOBECHH, GECKOHEMHO MANO OTIHYAIO-
HMIMXcA OT IHRCOHIZ2 BPAlIERHS M oT wmiiincounon HkoBm (33 WCKAOUenueM
OIHOFC Cyuas snHncouaansHofl Gopabl, €e Aonyckaiowel GeckonewHo Mafio
oT/nuaiomeics GUEYPH PaBHOBECHS).,

. |9

8* #
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Jassa odunnadgamas .

FOMOTPAGUIECKOE NBMIKEHVE JKUAKOM TUTAHETEL CJIYYAU
“JYPUXJIE U PUMAHA

67. OEIME YPABREHHA FONOTPACPHYECKOFO ABHIKEHHA KULKOCTH NOABEPKERHOH
yEfcreiio ommOft JMmb TMNECTH Y. JIMpHX#E CIEAaR B 1860 r. mebonwmTHOR
@ameyanHe, uTO JHOGOH W3 IMNANCORNOB flkoGnr Momer OwTh QHrypofl pasHoBe-
C@d  OAHOPOLHOH HeciKUMAeMOi! JKHIKOCTH, YaCTHYKR XOTOPOH ROXBepHenk:
QEHOMY JHIL HLOTOHHAHCKOMY TATOTCHHIO, HE. TONLEY B Ciyuae Epalena
t nocToRHHON YIMOBOH CKOPOCTHRY KAK TBEDINGro T&Aa, HO B B CIyuae ocoboro
HeTREPIOTO JMBWIKEBHS, MU KOTOPOM COXPaHRETC: opia U DOICHEHHE BHELU-
neii mosepxuoctd. Mccaegopanue Hupuxne u Gogee nespree i ofmee HCCHEND-
panue - PHMaEa OTHOCATIN K. CAY9AI0 roMOTrpadHMECKOFe: JIBSEKEHHS * THIAHETDI,
Takoe RBHIEHHE ONPEASNACTC QOopMynamu:

. x=F 4 nn4nl,
\ y=r+mn+nl o)
‘2= i+ 0"

FIe X, Y, 2— KOOPAHHATH OTHOCHTEIbHO peloABHKNETE 'ocelt oma MomeHTa ¢
YACTHUKH, KOTOPAR B HAUAMBHBIA MOMEHT fiMeNa MO OTHOIISHIHO K TEM JEe OCAM
koopaurarst &, %43 §, A v un, " sBASIOTCE (ymmusMH  OAHOrD JHUb ‘Bpe-
MEHH, YEORACTBOPRIOLIMME HA OCHOBAHHM YCAOBUS WECKHMAEMOCTH CNEHYIOILEMY
YCTORHIO: .

Gll
o D=|"7

i

L

[Tpuvenas PHAPOAHHAMHNCCKHE Y PABHEHHI Jarpawia K HACTOAWIEMY CIy4aIo,
~ uememnexso mogydaem (§ 54): .

LS

2 &2m a2 W 13
{— [l =f—— £
: [I d:ﬂ] Rt [ ,_m] : [ dtﬁ] f‘BE '

‘ a dm don v 1y .
Elm — | +n m-—] ¢ [mw] =t
o [m dt‘l] [ preyl IRERE Y R @
- F a2 2 &m), .V 1 dp
% —_ n— tVy— | =fm-———,
(%] + [ )t [ | =% %
rie ana Epa‘u{ocrﬁ HOMOKEHO . '
UL T Y o
it igE Tl T [Ea_ﬁ]

% AHANOTHWHO IAd ADPYTHX CyMM.'

,[OMOFpAQIHTECHOE ABHMCHNE® B DYCCKOM S3EIKe He npnmennncs{, a1 BMe-
£TO Hero HHOPIA YROTpefasioch BRIpAMENHE L ABHIEHHE ¢ TOAOOHbIM HaMeHeRHen®,. Mut
coxpaufaeM B NEpeBOie Ca0BO Lomografico® BTANBANCHOTO HMOLIHINTHKE, KK Gonee KoM=
naxTHoe ofosHaveHe, (Hpis. nep

§ Tepmtit ,



FOMOFPAGHYECKOR NBHIKEHKE MMWOKOR NJAHETH nzr

L
Bepr uacTHue NPOUSBORKEE OT (2) mo &, y, , MOJYYMM TPH COOTHOIIEHHA
giga: ¢ ) ) ! ’

02f - A W :
[x ]: »V_A ¥ @
4 4, 2 LR A = .
M TDH EPYFHX — BH}I&:‘ s .
2 2 2 .
] [m__“]=[,,d_’n] =fﬂml _':!_p_. (45
> df deze] ¥ kWit
+ W3 amix nmocregunx aneﬂ,e‘m' HEMEZNEHHO TP WHIErpana BHOA: -
dn dm i dn pdnt' dn" dm"
mn dt—n?{_-“}-’m E—H 'd—t-*-‘m"—dT-—H" m—:ﬁﬂnst.. (5)‘

. Yerrpe APYTHX MHTErpajia NOAYYHM, IPHMEHSS ‘TEODEMM COXPAHEHHA IO~
wianedf H wHBOH chast. [ToaomHs

W Séﬂk d‘-"“—:X. Snﬂk dr="Y, SL’% dv=27

» - =

K npeAamoJjaras, 9To B MOMEHT {==0 raaBHEE OCH HHEPUHH Tefid COBOAAAIOT

¢ OCAMH KOOpAMHAT, NOAyuHMM u3 (1) -, Y
v dy Tdx -: .
j * dt_y'dt)"”f"“*
F
o |,d ,dl dnt’ Ldn dr’ dn
_xlzdt-z EE]—[-YI:m-‘F—m—d—E +z [nuﬁ—:z dt],. )

Ha ocHOBAHKH TEOpeMhl COXPaReHus IJOmMANeH Npasas MacTk STOrO RuPA-
WEHHA HOMmKHA OHITH nocrosHoR, Hsa NPYTHX ‘HMTErpana nApManeH yoJydarcs
Kpyroeo# noxctranoBkoft GyKB,

@&, (mm, n, (o n'y a%).

MopoBHuM e 0OpasoM HHTETPA JKHBHIX CHA Iaer:

X [,(g% s] +7 [(‘2—’;’)2], +2 [(‘2 2] —k§ Ve —const, @

e npsMpe cKOOKH 0GO3HAYAIOT, KAK ¥ BHIIE, CyMMYy.

68 TOMOTPAGMMECKOE ABHKEHHE SANMNCOMBANBHOA MACCH. Paccmorpum, B ua-
CTHOCTH, FOMOTpathHYeCKOS ABHMEHHE Wuaxo! oxHOPORHON MACCH, OTPaHHYEHHDH
NOBEPXHOCTHIO BVIMNCOKAA, YPABHEHHE KOTOPOTO Anfl MOMenta {=10 Taxono:

g2 72 43 _
ﬂ_c;§+f?nﬂ+-‘:‘_og_~1' ®

O6osnauast 4epes Kk, M, ...,¥" anreGpanyeckué JONOJHEHHA BAEMEHTOR
!, m,...,n" nerepmunanta D, moiayuum ns (1):
E=dx 4 Ny ¥z, 1 .
. n==pX Ry Rz,
C=—vx Yy 4z,

‘ @
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118 TJIABA OAWHHANLIATAS ,‘

[TorepxHOCTY, OTPAHHNHBAIOMIAN MACCY B MOMEHT £, eme Gyner SMHNCOUAOM,
YpaBHEHHE KOTODATO:

Qe Vy -z + (x4 p'y 4 u'z)2 < (ux vy vz

aoﬂ bD 2" &pe

=1.

+

Horenuwansnan dyuxuna V maccw #a TOuKy {(*, ¥, 2) B MOMeHt ¢ Bhipa-
WALTCA UePe3 CYMMY HEKOTOPOH MOCTOSHHOM H ozmnopomHo# QyHKuMH BTOPOI
CTefIeRH OTHQCUTENRHO X, ¥, z. Mckniowas M3 Takoro BepaseHHs X, ¥, z upu
novomy (1), noayuuM V nupawensuM B dopme:

V= K—L@H—{}ffni—-mg—ﬂ'ﬂ— QMILE — ANy, (103

Y
roe L, M, ...,'N"'—cpyhzcuun caHoro nembs £, Iloacranoska B (2) nokast-
a !;
BAET, YTD NPOHSEOTHRLIE {5’ H auaNoTHYHHE XOMKHW OHTE JHHEHHEME OZHO-

pomuumH dynxuuamu or &, 1, {. ‘Do rpebyer, uto6H P (paccmarpusaemoe kax
ynxupa €, 7, & H ) HMeno 1y we GopMy, kak u npaeast yactk (10). Ho
STO p ROMNHO GHTE MOCTOAHHEM HA NMOBEDXHOCTH SARHNCONAA {8); cnenosatensua,
OHO JOMXKHO OHITL BHAA: .

1

[ LI —
pmka(l—ﬁ—%—c—oﬂ—-)—kw ) (11

rie 6 B © — QYHKUHH OIHOTO JayWb f. BBoms sTo BEpamenue aia p B (8)
H (4), mogyuum: . .

: 2 BV % 2 By, 8y
I — | =f— _— —_— = ——— = —
[ dtﬂ‘] / e + agt [m dtﬂ] [n fdt2] f wma - uz

L
1

M YeTHpe XPYTHX BRIPANCHHS, TOJYHaeMHK NYTEM KDPYFOBOH NOICTAHOBKK GyKs

’ @ omonh €20 (o, b o)

b

’ %
Hs (12) nerxo uafizem mudepeHuuansutie YPABHEHHA, ONPEIEAFOILHE gfé

g 1. 5. Jag 370re ROCTATOYHO B3ATh TpHU YpapHe#us, B KoTopux QHCYpUpyIOr
&l ocdu ' :
dg:’ git’ e
, .

NOMHOWMHTE HX Ha X, M, v ¥ cAowutb. Taxum o6pasom wadimen:
a9y ay 9y ik 3 -
—— = l — — —— 2 .
de’ f{ asz+"35331+”aaar}+ fap

Ho, tak kax 1, M, v sasHcar oT omuorp ams BpeMeHH, TO

RV WV BY YV, W, V|8 AV
Y T T e e TR e = ()

Pl
.
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* TOMOTPAPHYECKOE HBHIXEHHE WHAKON RMAHETH 119

QTKY, ;
. g > A2 (a v 420 —
dtﬁ %" ) .
TMonoGuwM me ofpasom nafimem:
« a2l ¢
———==F o —
as f a- a T a.,?
de!” lﬂ'
o= ( )—t— e L0 (13)
dim B 1
2 bl |
fri o2 f&n(ax)+ cboe
a2n”
e — %
[r{=d a" ( ) + C02 J

HS STHX HOBRIX YpaBHEHHﬁ MOMHO INOAYYHTh BRpAWCHHE IJH O, &MHO’)K&H
aa A l-e, 4-e u T-e (13) H CKAZALIBAS, no.uqut .
d2 GEV |J.2 »
1 _"+ + ‘_'—"f =5 g + b2 -
ate an gt ' B ro -
JlBa ApyrHe aHANOTHYHHE BHPANEHHS [OJAYyYaTCd, EC/IH DPUTIMCHRATE OLHH

u nea wTpHxa GyksaM I, m, n, L Y M 3BAMEHATH X uepes y H Z. Cym
MUpYs H BCIOMHHES, 4TO A, V——41t'e OTCIOHd IOJYqHM:

[1 3::] [ & ]-i* [v,:%]:..41-)%;{_23[(1}$+(F)5+(v)s]

"C ampyrot cTOpoHw, Geps xBa pasa NpOHSEOAHWE OT JeTepmuHara, D,
fiMeeM TOMISCTBEHHD: -

e b e 3 e B
OTKYIA o (F)z _or ] ny dIm W W
zc[ SNty = dnfk - [Bf at] [ar })t] [at at]' (14)

2 ]
iy b{] gaﬁ
qTQ BHPAWART NABleHHE HA nonerHOCTH t1epe3 HONOMEHHE B MOMEAT { H Jeh-
CTEHE NBHIKEHHN. .
B cayyae paRHOMEPHOrS BpaINGHHS ¢ YIIDBOR CKOPOCTMO © zerepMyHaHT D
H eMy COTDAMEHHNE onpelenmo*rcsr oproroHanenofl nogctanoBrol, H (14)

ofpaimaercs B
( + S+ )=4§fk—2m2.
try?

]

b
OGosuauas uepea G CpPeOHIIQ NOBEPXHOCTHYIO TAMECTh, & -— MOBEPXHOCTH,
T—nmoaEsfl o6bem aAanncousa, umeem (§ 28): )

I

S
‘w . tsfk — 200 =G,

OTKyAd . .,
o= (s

L. 21(1_.1.}_4._1_)'

ang & 0e [
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LY
B npeauonoMentH, 4r0 BHELIHES AABASHHE mpaBHo HYJIO, @; DOMHOIKEHNHOE
Ha k, pacT NABNEHHE p, B IEHTPE pnaders,” IR [mAaHetk, Maso oriuudaicuielics
or cdieph, MONIHO IOJOMUTL!
1

§_3 1,1, 1 3
T = ﬂ’n ﬂnn- bae L'o'z - QDB ?
OTKYIA .
' 1 z
. pnﬁ-—rkaﬂo. .
O6osnaunm uepes gp 3eMHYIO TmIfECTh Ha mepore 45° u ypomue mops,
%, — HOPMAALHYIO AAOTHOCTS pTyTH, H, ‘BHpamad jaeackue B atamocihepax,

.

nonqut. .
1 am=076. g, ' -

oTKyAa ’ '

. ay G

‘L =7 2@ 0,76, 2o "

Ecnuw 6 3emaa Gua onuaponnoﬁ WHAKOCTRIO NAOTHOCTH A==D0,3, MW
umenn 6u, monaran G =gy, #;=13,6, a,=06380 OPU A

b= 1 678000 arm.

69, Cayuall, KOTZA OCTAIOT S HEUBMEMHWIMH PASMEPH OCEH BHEWIHER UDBEPX-
HOUTH. HETDYB.HO npofomkuTs ofwmwee weerexosanne ypaswenus (13). Taxoe
HeenenoBaHHe OG/IEryaeTcs pasfoXeHHeM TOMOrpaHuecKoro JBHMCHMA HA JIBHU-
WeHne ¢ NOCTOAHHOH yrIoeRI# "KOpOCTBIO, paBso#f CKOpOCTH BpaljeHhs oceH
BHEWHEr0 SAMHMCGHAA TI0 OTHOIMEHHI) K HENOABHIKHEIM OCAM KOODAHHAT, W HE
roMorpagHueckoe NBWHeHWe NQ OTHOMIGHHMIO K YKA3aHHWM OCAM SNAHICOHAA.
Hé Ml OrpadH4uMCs H3YUGHAEM Ciyuad, [tORRA BHENIBAS ITOBEPXHOCTE OCTAETCH
HeHaMeHHOH 110 dopmMe H pasyepax (3anaua Pumana).

O6osnauny vwepes x/, ¥, 2’ upamoyroasHsie ocw KDOPAHHAT, COBNAXAIOUIME
Ans Bcex MOM&H’FOB C THABHHME OCAMY aﬂnﬂncmma a, b, &. Meway woopuu-
naravu x', ¥, Z' TOYKM M KOOpAMHATAMH_X,' ¥, 2 TOH e TOUKY OTHOCHIENBHO
HENOARMIKHEX ocell HMEIOTCA COOTHOUIEHNS BMAA:

[y

* xx=a ' ¢ ougy + o2, )
: y=hx'+ by +h?, } . ‘ {15)
) =yt -ny -+ ) . )
rae ¢, 8, 7 — KoothHIHEnTs OPTOrOHANEHO} MOACTAHOBKH
Ca, ¢ IpYroH CTOPOHE, *HOAMKHTE . .
F=LE+Mn+NL,
Y=L M L NG (16
zt = LIIE‘_E_ Mnn _|_ Nl’fr, (
TQ ynosnersopsioTea qopMyin {1);.B KoTOpHX .
==yl ol -l -
F=pL 4 Bol' - Rsl?, ‘ (173
; =yl +1ol' + L" ' . &

.

H AHANOTHYHHE BuIpAMEHUs MMEIOT MecTo Ras m, M, n, N. !

Caepoparensio, AsibkenHe; npeacragnaemoe (1), momer OWTh PasnoMeHO Ha
Teepioe semienne (15) H na romorpadmueckyio aedopmanuio (16), xovopyio
HazoaeM SHRYMPEHRILM Bsuafceﬂae.u.
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FOMOIPAGHUYECKOE HBWXEHKE WUAKOA NINAHETH 12}

Jlerepunnant nouncTanoBkw (1) paser NPOHIBEREHHIO JETEPMHHAHTOSB - HOL-
¢ranosok {18) u (16); mosTomy NOMKHO OHITH!
by

L M N -
oM N, =L (18)
P T LV . x

SameTHM eme, UTO ecAd ocH &, §, ¢ Bremuell NOBEPXAOCTH OCTAIQTLA He-
H3MEHHHIMH M B MOMEHT [ COBHAJAIOT C, OCAMH x, ¥, 2!, To ypaBueHug¢ (8)
ToakHo nogeranosgolt (16) TomAeCTEEHNO OOGPAATECE B :

L ! el .
. AL LI )
a e

Ing uero HEOGXOMMMO, 4TOGH CYMECTBOEAAH TPH COOTHOLIEHWS BHIA:
] , Lﬂ Lrg Lﬂa l

_ atwEta=w :
M TPH ADYTHX — BHIA! *
IM LM _ LM
=t Ete T

(otTanbHEE TONY4dIOT:s] KPYroBoH nofctanosko#t Oyks L, M, N ® nesux
yacTIX K &, 0, ¢ — B IPaBHX).
OTH COOTHOLUIEHHS NOKABLIBAWT, UTO ECAM NOAOKHTHL

b ¢
. a==[, B=-EM, 1= N, ] .
ur=-§— L, - y=m, g =%—N{, } s (19
n_ 2 rn w_ 8 " — A
a1, B == MY, =N, )
TO HORLIE B&JHUHHH \ .
. i PR o0
. « o F Y ¥)
o ?'u' _T;; (Z}

MOLYT PAacCMaTPHBATLCA KK HANPABARIOLIHE KOTHHYCL! HEKOTOPEIX. BOOOpHmALM EIX
obetr X, V, Z OTHOCHTeRLHO HENOLBHMMHLIX ocelt X, y, 2. Hayuenue JBHMERNS,
BHpMKAENOT0 cOOTHOMERHAMK (16), ¢ ycmexowm TWPHBOAHTCH K paccMOTpeRic:
REIKEHHS TAKHX BOOODAKAEMMX KOOPIHHAT, MOCKOALKY KOSGHUHeHTH L, Voo N
Taxolt nHehopMAIMH NPOCTO BHIPEHRIOTCH JOCPEACTBOM (19), ecnm uSBECTHO MR
KAMCHOr0 MOMEHTA HANpasJjeHde STHX oceil. '

70. IUeEPEHIHANEHEYE YPABHEHMS JUIA MAPAMETPOB JBHIKEHHS. OGoana KM
yepes ‘

L M pIs
& o e '
& mr R
anreGpanueckie LOTONHEHRHUS SNEMEHTOB JETepMHHARTA (18). [Monyunm:
L= M'NY — M'N' =" — i =,
R = M'N - MN" = = B) = e }

(203

b

1
T - .
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IMonoGrrM ke oGpazon: . L. '

‘8:’=‘§' d'.”’ ‘ F -

: . b F__4ar i'!___‘i "
=2bh  W=p W=y

g’t:_g_,r, S.R'ﬁ% r "R‘"=T".

wMe'mny TeM, ypasuenws (16), paspemenare orwocurensio E, T, &, nOsoT;
fazax —}-%a’y'»{-%a”z'.

b B

=ty + ¥ 1)

e
t=v + Sy Fye. ) K

L] L}

il

3amauz MOMET OHTH MOCTABTIGHA PA3MHYHEIN 0GP0 M. Mowno, nanmpumep
321aTh 1O MENANNIO B QYHKUMAX BPEMEHH NapaMeTph @y +vv, TYg PaBHOMED-
HOro BpAUleHUs ocell M HOMbITATECA HANTH, ecAH 370 BO3MOMHO, NapaMeTph
L,..., N” muyrtpennero msmxedns (16), uau, uro To We camoe, SAKOH MBH-
wenust BooGpawaemeix ocelt X, Y, Z. UroGm nonyunts HeoSxommmte Authepen-
UHaNLHEE YP2BHEHHH, IOCTATOMHO MOACTABHTL B OCHOBHHIE YpaBHEHWS (13} ana ¢,
m, n vX Bopawenhs (17), roe a;, ..., Y, OpuHEMaey 3a HamecTaHe dynrurn
BPEMEHH] TAKHM OYTeM HETPYAHO Gyner HANTH AEBATb YPaBHeHHIl, BEIPAMAIOLHX
8ropee NPoMsBQUHEE oT L, M, ..., N

BhiCTpee MOWHO NOCTHIHYTh HeTH CREXYIOMAM 06GpasoMm. BoassMeM ypazne-
H#47 CHODOAMHAMHKH B npocteffinmem Bune: ‘

dx WV Tap
== T T A, (22)

T X, ¥, Z~KOIPAUHATH . OTHOCHTEMBHO HeROABHKHEIX ocelt B MOMeHT # naH.
HOH GaCTHU KHAKOCTH. YMHOWAR STH YpAaBHEAHS HA @, By, Yy, DOMYSHM.
g cuy (15} N N

b diy a2z v 1 dp

GLE g By B2 V13 2

- 12e Thop T =iz PEY 3)

Jler*sa vacTs STOrOC YpaBHeHHAs €cTb He YTO HHOE, KAK NPOSKUAs wa och x
AGCOMOTHOr® YCKODERWS paccamarpusaeMoft vacTHun, Ha ocwoRanzu TEOPEMET
Kopuoauca ona pasHa CyMME Tpex BeJHYHH, a HMEHHO:

: : i . 2y
1. CocraBnsiomiell OTHOCHTRNLHOTO YCKODeHHS, paBHOf ~57a7 WK, Ha oCHO-

eannu (16}, .
' a2L 2M, | BN
E‘d—ﬁ"“{"ﬂ ‘_"“‘dtg +K-E—t—2-‘.
2. Cocrasnsiquielt yckopenns ysneuenns, Hay, comracao {13} .
XA+ V' A+ 2 A, K v (29)

.

v TZE A KDPATKOCTH [OA0IKeHD"

a2 & &
As=a, Efé" + B, _"{f}_&: ‘{“T,. dg!i'

-
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s
p¥
[pueaMa BO BHHMAHHE {16), upamenne (24) Mower OuMTh HANMCARO TAK;

E{AuL -+ Al + AL -0 (50 ) - 5(-2)
3. Cocrapnamolietl CAGKHOTO HeATPoGEMHOr0 YCKODEHHS, PABHOFOD
. a7 dy
- 2(e%—RrRY). (25)
rae P, @, R 0603HAYAIOT KOMNOHEHTH .0 ocaM X', ¥, 2 ymosoR cropocTw *
37ux ocelt x', V', 2’ OTHOcHTENBH) HemoaBwXHEIX oceil, T. €.

dﬂn | I+ o
P_'Gs it +$3 ﬁg +T3 Jf- g1 L
Ha ocnopannu (16) smpancenue (25) MOMWHO eule HAOHCATh TaK;

daLr dL" . : .
za(o - —dt-)+2n(-...}+2?.'(...).
Uro kacaercs npaeolf wacti ypasHesns (23), saMerTHM, YTO €CAU HOAYOCH,
SNAHNCOHEA HEH3IMEHHOH AAdHL, TO

V=K — Ax'* — By'?— C2¢
rae K, 4, B, C—nocrosxane. Otcmaat

' v

I

fi = 2Afx =— 24U+ Mn+ NOF.
LY

Fimeen, Aanee, mpunomHHAst BuIPAKEHHE IS pi . .
1 dp E ¥, ndn X -
B g Py (I
(a‘= bx’+ B2 3y +c2 Bx)
B npumomuHas (21):
QR ZBPYE :
£ ox ac)

lloncraenss HafiienHsie 7akuM 0Gpa3oM BHpANEHHS B (23), mbr momxum

NOAYYHTh paBHEE Koobruuents npd &, 7, § B ABYX uacTs® pasenct. [lpn-

pP4BHUBAY WX JPYI' ADYTY, OOAYYHM TPH COOTHOLIEWHS, H3 KOTOPHX Uepsoe
TAKOBO!

P Al Al + Al 4209 2R I pgpr 202,
M OBa APYrux, KOTOpHE noayuyarorca nepemedolt Oyks L va M u N u ordo-
weHns — Ha = u L.

a b [

Beragnas Bmecre L, M, N nx sopamenns (19), 1 yMnomas COOTBETCIBEHHO
Ha ¢, &, ¢, HOAyuHM:
- d2a da” da’ Daa

a5+ adye 4- bAn -+ eAygn” 4 20Q i QbR ._.—~2Af + —  (26)

H NBa APYI'HX BHPMIKEHHD, AOAYYAEMBIX nepeMerolt 6yicBh1 g Hz fuy.
Bepst mpoexkunio afcoMOTHOTY YyoKOpesHs Ha ock 3, WM ymHoman {22)
HA @y, fla, Y, B CYMMHPYA, NOMYYHM NOAOGHEIM e 06pasoM YiaBHEHM:

2 .
b %-I_GAELG-]'bHQQE'+CA23€["+2ER%%—-25P£.'_____Qbe +2_U£ (27)

H IBa EPYTHX 3aMeHod Oykew @ #a B w 7.
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u
Hakoren, ‘npoextupys #a ock 2', uafinen ypaBHeHHﬂ:

” n
": 5+ adya -+ Ay + cAga” + 20P " de’ 2a Q —— 2Cfca"+35:— . (28)

H IBAd AHANOTHYHKX. N
Gopumynar (26), (27), (28) » aHanoriyume MM SBASAKOTCH HEKOMWMH  AH(e-
pEHI.LH&,HhHHMHl_‘;VpaBHEHHHMH, CTIPEAEARIONIHMH Jlemﬂenne Boodpamaemux ocelt X,
Y, Z, ecn 3amano ARMKeHHe OCeH x’ ¥, 2, 1. e. ecnft samamo jgBHuenne
NOBEPXHOCTH HMHEKOCTH, )
[Tonoxem: ' .
, da’ 1 da” dCI

= =0 =Y w

{rme cyMMHpOBaHHE PACHPOCTPAHSETCS HA TPH OYKER &, P, T),

d%u 2

._-y‘a—" B‘{g=2aw§-‘, Bia——E dtﬂ’
[ da

Bg; :E a &EE y e oo ,

B 1. A, T. € 4epez W, ¥, P, B, 003HAYCHE BRNHYWHK, HMEIOLIHE OTHOCH-
Tenedo ABHmesun oceft X, ¥, Z TO iKe 3HAYEHHE, KaK P Q, R, A, orhocu-
TenbHO ABMkennn ocedt X', ¥, 2. .

"Hissecrsan to myaa Hyaccoua, Jaturas NMPOUSBOAHHEE AEBATH HaWpABATIONIMX
KOCHHYCOB NOGBHMHBIX OCefl kqopruyat B QYHKUME COCTABARIOWMX YTA0BOK
CKOPOCTH HaeT 6e3 aaTpymHenHs:

r
&
=t

d i
By=—(gded), . By=m—3, By=mp+ 2L,
d d]':l
Bmﬁ‘l.ﬁ“i‘a%s Bg=— 2+, | Bn=yp—m
d ' dz
By =pa— “i By==gl-op Byy==— (w2 -1-2).

Bupa"{enue (26) n mBa ApYTHX, NOMHOMNEHHIIE Ha &, B\ ¥ ¥ caomeRAbe, 3aTEN—
]

va o', B, { H, nakoweu, ma o', §', ¥’, Aawr:
2
. a(Bﬁ+Al,)+2cQ1+2bRp=—2an+-§,

« " @Byt bAp—20Qz=0, {29)

By + ¢Asg — 2bRw==0.
[MonoGubim site 06pasom u3 (27) u (28) momywaem: .

8B - aAy - 2ePy==0,
I{Bog +} Ass) - 2aRp 4-2cPa==+~2fBb |- 2, (299
bBgs + cApy —2aRy =10, _ .
eByy -+ adqy — 2bPp=0, ‘o )
¢By -I- bAzg — ?HQP =0, (29%)

Sta tncrema qlopmyn He MEHHETCH, eClH BeAHYHHLI P, Q, R, A, samennTts
‘yepes m, %, P, B, -

Orcio0a CABRYET BANHAN TEOPEMA: ECAL BOIHONCHO zo,;mepagiutzecrcoe cal-
Jeerue gasunconOarsuoli muokod Macecw, npu xomopos ocw X, ¥, 7 sau-
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L "
ncouda BPAMGIOMES 1O HEKOMOpPOMY 3akony Ly U soofpasicaensie ocu X,
Y, Z, om Komopix 3csucum skympensee OBUJIceHue,—— N0 kEKOMODOMY 34~
xony Ly, mo mawsce 803M0JHcHO Ogtiietiue, npi wotiopos ocu %', ¥ 2 epa-
wanomen 10 3axony Ly a ocn X, Y, Z— no saxony L,.

71. Ciydalf, B KOTOPOM BPAINEWHE BHEIWMHEH TOBEPXHOGTH COBRSPLIAETCA BO-
xpyr oxHol w3 oceu smauncosfa. [lpeamonowud, Wr0 BHEIHI [IOBEPXHOCTD
spaurdercsa BQEPYT OCH &, Mmeenm: Pe=Q=0, R 0, oTkyna

’ aRs dR
 Ay=An=—oh A==, Ay =77 -
Bce ocranbHee A, pasis HYAIO. .

-5, 3-n opmynsr (29),1 -a, 3-5 dopuyiu (29), 15 n 2-1 dopuyns (297
OPHHAMAIOT BHIL :

| dp dR .
a('xn+a—t>—-ba——0, {7}
a (fm—%) — 26Rr =1, ®
. dp 4R .o
b (1r—5) +agp =0 ) @
i d 4
o(oy+5) —2R=0 @)
ay
¢ (zpt-2h) =0, ®
dr . "
c(fp‘-a-i).:(). , ®
4
Wa (BY. (&) u (8); (§) momyuaem: '
' apr= bRz,
boy=—afly.
DIaN YPABHEHHAM MOKHO YEOBICTBODHTH OLRMM W3 CNCAYIOHIEX 0GpasoR: '
{ =0 re=0 =0 *

1 I { a III{ &

" =0 —_— —_— (i —

e p=R ) P R a

Wexmouwn cayyall sannpcouma Bpamennn {g==5). Torma p kaxuom u3
aTax vpex cayuaes {@) u () 7pebywor, 4ToOw Guiro. ’

* dp__ dR __ . ‘.
=% @=%~

B crysae (1), ecnu npuwate R, a CNELOBATE/IRHO, H p, OTIHHYHEM OT HYJ,
corracHo (§) aomkHo eme Oumth y==0, a 8 cayyae (I m=0,

Mtak, u3 Tpex BEJIMYMH T, §, P LBE NePBHE NOMKEH OwTh HYJIM, 4 TPeTbA
qoctonnnoft. MosTomy ocu (&, ¥, 2" mu (X, V. Z) spaumaiorcs DPaBHOMEPHO
OKOMO OCH 2, C KOTOpOH MOCTOSHHO coBmafaior ocH 2" n Z. 1-1 gopuyna (29},
2-1 dopmyaz (29') n 3-a'popuyma (29") aawor Torma:

+

— @ (R 4 )+ 26Re=—2f Aa +- 22,
— b (R ) - 2aRp == — f BT, ‘
0=—2fCet 2,
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HCKJ:HO‘,I&H OTCIAR ©, HAXORUM:
@ {(p? -+ RY)— 2Rpab =2f(Aat— Ce), }
- b2 (p? + R%) — 2Rpab =2f(Bor — Cc)

— COOTHOUWICHHS MEHIY YIZIOBOH CKOPOCTBIO p H ® H . TONYOCAMH  SAHNCOMAA.
[pexcne weM paccmatpusate stu YPEBHEHRS, HOCMOTDHM, KAKORO 6yzer g 3704
Glyuae BHYTPeHHee LBHMEnKe, Bupamaemoe dopMylams (16). HMmeem mng aa-
NpaBARIOIMEX KOCHHYCOB BooOpamaeMux ocelt X, ¥, Z:

(30)

@ === 03 pt, «  f==sinps
"= — sin pt, B =—rcas pf,
tz"-:ﬁ”:.-r:f:ﬂ, =1

Onpenenaa, L, M, N npi nosouw dopayn (19), npysoauM (16) k BillLy:

X =t cos pf + % n sin pt,
b =, (31)
'=—--—&-Esinpt+1l(:05?f '
MENIY TEM KaK TBEpROe ABMMEHHE, BwpawacMoe (18), ONIpeAeaAeTCA Yepes
X == x' cos Rt — ' sin R, s

’ y=x'sinRt .y cosRt, T2 . 52
Beons s (30) oBoauzvenng, ynoTpebadBuiMecs B TEOPHH BMIMNCOHAOR
SIxoGu a P ’
" = 33:‘; '
een:
Hareen ’ LR SRe A
B 2 _gp(L c), .
N @ I/Ht i (30!)
BER_ 2 _or(Ec), [
. t V ut 4
brkyna
. (2 -+ Ry =7 =A_B
' P 2fut —u  #?
Ro(t —~u)

=A=—B—Clu—1), v

fVal :

HIH e, BBOMS MHTerpann u3 § B1,.0603nasennme vepes Flu, Hu Dlu, )1 e

co
) I ) ax
£, ‘)=ﬁj [{l.+ux)(l+tx]—l+xJ £’
]
. 0o )
‘O H=ut X ax

J (1 4 ax)(] 4 t)A

= YU+ 0 54,
npeakliylitte YpaRHeHHs APHHHMAIOT BRI \

24 K2 -
Em =@ (),

280 - i
m.—- - ]/ kff(ﬁ, t}.

rag

@3
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1
llonaras p==0, nonyyaeM paBHOMEPHOE BpAMIATERLHOE HBHIKEHHE, H3YUeH-
Hoe SlkoGn. HaoGopor, nomaras R==0, uMeeM 2apyHOHENECKOE BHYMPEHHES
deusicerue, paccmoTpertoe Hnpuxne, B KoropoM kaxias HacTRLA IBHMETCSH
corzacHo gopuynam; -

A 4

xs§cospt~—}—%'nsinpd,
34

b,
.V=—;-Esmpt+ncosgt, .

H ONHCHERET B OAOCKOCTH, mapamensuoff cewemnio (a,d) amaune, momoGumis
aToMy ceugnuio {g,4); HMewouull ypaBuenne;

Xy @ o

AT e=gt 5
B srom cayyae BHeMIHAN TMOBEPXHOCTb MUAKOCTH OCTASTCH NCCTOSHHOM.

B ofwem cayuae, cuutag B © P OTIHUHHEMH OT ' Hyas, CIOpPOCHM cefs,

"MOXCHO Jiil, B3B NPOM3BOJBLHEIN SMINNCOHD, ONPeneiuTe R B p Tak, 4robw (33)
Ouimi ymosnersopersl. Ilig 3TOr0 HEOGXOAMMO ¥ ROCTATOHO, YTOGW GLIIO

1 v
P (u, 8) > Vut [Flu, 8)].. 35)
fleHo, wI0 ANY YMIKRCOMAOR, MaNO OTHHUAMIEHXCA OT S/IHIICOMIOR Sxotiu,
Flu, f) 6nusko 1 uymo, a @ (u,¢) Goasme nyas, ¥ wepasencteo {35) yao-
BIIETROPSIETLCA, <
Ho ycaomue moxer OuTh HOCTaBAEHO W B Opyroi Grophe, [Tonowsm:

P=2f (%_-c) Q=2f (TB— c),

nomnomem (307) coorsercteenno wa Vi, V{, possezem B KBampar # BRIYTEM,
Torpa Hallmem:

-

. i1 afl 1
e+ "’2)2(? '—'?—) + 4uw?p? (?—-?)—P?u—- Q.
HIH e

T (ot —dutpre 2 (Pu Q) '

Has toro, yrobw ssavenus p u w, noayvenuse uz (30), Guan aekcreu-
TeNLHWMH, HeOGX0OHMO H BOGTATOUHO, Y9TOOL Pty — Q% 6unc omHOFD 3Haxa
¢ t— z. Ho R

% m r
P=2fk (1 — &) “&"mi%x

- I oo
Q=2fxk (1 —t}j L8 gy,
1]

I'Ipeu_nonom\nm, qT0 @ =b, oTKyma #<C{, ¥ AONYCTHM eHie, uTO ¢-~— Ham-
MeAbIAs H3 ocedf, TaK 4TO & B { Medpbwse enWHMun. Torma P w Q nonc

MATENBHEL, H YROMHAHYTOE yCHAOBYEe NPHBOAWTCA ® TOMY, “ro0x L) # Guuo
GonmbuieQ})/ &, 3T0 BO BCAKOM C/y4ae YEOBAETBOPHETCH, €Cis

3 3
P Vg—ﬂ2>|/z_—t2! ) .
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1
HAW eCAH &£ H { 3dKNI0HAOTd MEH(LY Y H 1, Taw Kak B 9TOM HHTEpBazde

ynxius V x~—x2 yGupaer ¢ x. .

79. Cavuaft SANMACOMAa BPAMEHHS. B cayuae @=»& MOxRHO Openmoomiis,
YTQ BpALIEHHE MOBEPXHOCTH INPOHCXOIMT BOKPYT OCH, paCIOnOMeHNOH B JKSa-
TOPHAZBHOM CEUeHHH, (&, &§), TMOCKO/MbKY BpALEHHE BOKPYT OCH ¢ He wMeHser
NOAONeHM] [OBEPXHOCTH OTHOCKHTEJABHO Hemommwiumx ocefl. C apyro#t cro-
POHEI, Kaucul SKBATOPHANbHHH AMAMETp MOMET PaCCMATPHBATBCH KAK TAABHLEH.
[Tostomy mowuo monowuts B hopmyie (29);

" Q=R=0, Pz£0, a=bec
Tag we Kax B, TpefulecTsylouieh maparpacde, nadaes:
=0, p=0, P=cost, n=cos},

JPYUCHMH ¢/I0BAMH, UTO p&BHDMé(pHOE TBEpIOe BPALIEHHE BOKPYT OCH @ H [OMO-
rpaduyeckas AeHOPMALUA TPOYCXONAT B INIOCKOCTRX, NEPUCHAHKYJAPHLX K STOH
ocH. JT0 ecTh HE YTO MHOE, KAK YacTHRH Cay4all ABHMEHHS, DacCMOTPEHHOro
B npeawgymes cayyae. Ofumedt ocpio ofoux ABWKeHHH, KaK TBepaore Bpaie-'
HH", TaK H TAPMOHHYECKOTO IBHNEHUS, HBIAETCS OSHH H3 3SKBATOPHANDbHLLX
JUaMeTPos. :

73. IIPYruE HCCAENOBAHMS STCTO BONROCA. PuUMan MOKasan, uro, ecau Ha-
NOKEHO YCNOBHE MOCTONHCTRBA BeNMHuMHW oceff samncodna, 1o Gojee oGuui
cnyvall romorpadHyeckoro ABKEHHS KUIAKOTO SINMMCOHAE NOAYHaercs, nped-
noxarad, uro ofiiee BPAUIBHHE MNOBEPXHOCTH GOBEPINABTCE BOKDYT nocrogHioR
OCH, pacMonoieHiol B OMHOM M3 FMABHAIX IHAMETRANBHLIX [OBEpXHOCTEH on-
Jynconna., ]

Jupuxne, xoTopeli mepeefl aaHuMaiIca STHM EONPOCOM, YiKe, paubHie pac-
CMOTpEA B3 BaWHHIX CHyYas, 3 MMEIHO, DaCCMOTPEHHOTD HAMH  BHYTDEHHEro
TaPMORHYECKOTO ABHNEHHR, H chydall, KOrAd OCH SJIHNCOHAZ COXPAamsiioT He-
#3MEHHOE HANpaB/eHHe, .

CrekinoB Dpoussen nonpobHOe HCCHeNMOBAHHE BONpOCA M HAWled, 4To  €ChAH
JIOBEPXHOCTD WHIKOCTH LO/HHA COXPAHATh B TEHEHMe BCEra ABMmEHH: qopyy
£HATOCO S/ANMICOHAA BpauieHusl, TO EEMHCTBEHHHIH BOSMOWHHH Ciayuali nRH-
JeHNs COOTBETCTBYET BTOPOMY M3 ynoMsHyrsix ciyuaes Ilupuxne, Ecan me, Ha-
060poT, AOMKHE COXPaHSThCH (JOPM@ BETRHYTOIO SJIHICOMAA BpAWEHHd, TO
ROSMOCHEIE JBWWEHHS Te, KOTOpHe yKasaHw B § 72, Kkoria coxpausercs Be-
MYHEA Oced, ¥ 3TO COOTBETCTBYeT bBropomy cnyuaw Iupuxie ¢ HeH3MEHHBIM
HampagfesHem ocelf,

Has Tpexocuoro ssnunconfa CreknaoB HCCIGROBA/L H PACCMOTpEN 8CE CAyuan,
KOTHA MA8 ZAQHUOrO SUVIMICOMXA NP ABMMEHHH, HCCAeNOBAHHOM PHMaHOM,
ocraeTest senamensol * Benyuuna » ocedl. Takum oOpasoM on  paccmoTpen Bee
-CJiy4aH, B KOTODLIX. OCTAaInTCH HeMSMEHHBIMH HanpaBaeHus oceﬁ, H ACKa3an, 4To
OHM CBOIRTCH K yie paccMoTpenHmM ciydasm Jlupuxae.

=
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KVAKUE HEONHOPQAHBE THIAHETH - Lo

*74. Koudurypauuu pabnosEcns. Hasonem worgfuzypaynedl nnanerst ‘coBokyn-
HOCTD I‘EDME‘FEH‘-IECKHX RAHHBIX, KOTOpLIE CJ‘ly‘.‘K&’{".IIhﬂ gnpenefienys irésepxHocTell
pasnéila cnoeh OXMHAKOBOMW ' maoTHOYTH. Tlpy minorese, 'kovopyio Mm wobbme
npuMeN 3 Hacrosiuel rhage, Wro MAOTHOCTL MewdleTcs HempépHiBho, GyHEM Ha-
SHBATb YKAYZHHKE MOBEDXHOCTH ROSCDXHOOMAMYE pRBHOL n.:aomﬂ'ocnfu. (.

PaccMOTpHM TREpHOE HBHNEHHE HEOZHOPOMHON KHAKDH fwrdMers; korofoe
cornacro ckasahioMmy.s § 39 He Mower OLITh WHEIM, KaK PABHOMEPHEIM Bpalfe-
nves. [ycTh @ — .yI70Bast, CKOPOLTh, ¥ — HBIOTOHORA TOTEHIHAAbHAT (BYHKIHS,
IVIAHETH HA cOBCTBEHNYIO TOMKY, PYHKINA ° -

H i +

R . I .

(echH NpHARTE 84 OCh BPANIREHS OCh '2) HOMNHA OHTh TNOCTONHHOH HA Kawmof
NOBepXHOCTH DABHOM NAOTHOCTH B CHAY YCAOEHS OTHOCHTCNBROTO DABHOBECH:

a

(§ 54). C mpyroff cTopoHn, HMEEM: R 5
* AW == 20 — 4dnfl ©)
(2 —rnoThocte B mannoft Touxe). <Pynkums W, ,rtaxum’ oGpasoM, ceasana
yC/ORHEM: s IR R e .
T - &2W=‘Fﬂ{w”}- . . “

4 a Y

Kpome Toro, oMa €BAsdHa Ha BHEIIHeH MOBEPXHOCTH IUAHETHl YCJAOBHSME,
putexaomumu B3 teopemsl Crokca (§ 14), ecau 3sanmana xoudurypauus uin
XOTA Opf OJHA JIHING BHEIGHSST GoOBepxHocTb., [MHelicTBMTeaBHO, ecNB naHa 3Ta
MOREPXHOCTh, TO TEOPETHHECKH OnpeAencha 3a HCKIIOYEHHEM JRIUL OJHOTQ
MPOK3BOABHOrO napamerpa {MacH mwianeTs) dopma HyHKIH }V BHE NIEHETH;
caedosanensHo, ONPEOgseHsl 3HAERUR HA nogepxnocmi xax, W, max u ée
npoussednoi: no tﬂopxzaﬂ;z'a—gl. . co
. Opuako 318 ‘c_opﬁbameunsr te Za0T GoALIIGH TOMOMIE B BONPOCe O Ha-
XOMIEHHH BO3MOMHHIX KOH(Hrypauu#fi paBaOBecHi, HQ JRIOT ARIIL OUEHL -XO-
pouiil OTPHUATeABRSI KPHTEPWH Wi HCKJIOUCHH HEKOTOpMX POAOB KoHH-
rypauuii. Tax, HanpuMep, MOMHO CPA3Y WCKWHOUHTH CEHePUHecKie KONHERMDU:
HeCKUiE CACH PasSHOE RAOHHOCHI.

HeficTBHTENLHO, COIVIACHO TeOpeMe, JIOKA3aHHOH ¥ KOHIe § 6, ecnn mo-
HEPXHOCTh PABHOBECHS, OECKDHEUHO onusKan Lk BHeuined cgepe, ectb TOWE
chepa, KOHIEHTpHHHAR, ¢ ROCAeRHeE, TO CHia TIDKELIH £ -AOIKHL OHTE [O-
CTOAHHOR Ha 9TOW, chepe. Ho 8 § 17 Gmno noka3aHo,” uTO €CIH ORHA H3

1 Bayerddl, wro ‘W' H ee HepWe TNpousBOmMEe BeioHy lenpePsBUE B noITOMY
£ m ek . =g i H F— “ o T - ¥ i
dreinnee aHauehine .&E TGKABCTBEHEO O 8AVMpennii SHATEHASM. .

1 . W TR F)

o~

] Hugemmen IT.
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BHEINITHX YPOREUHHX nomepxHOCTed ecTh cepa, To g e MOMET HMeTh Ra Hedd
fIOCTORHHOTO 3HAUGHHSL

Hrak, -nonokum, uTo cemelcTBo nopepxHocTedf paBnoH DNOTHOCTH 33AaN0
B opMe COOTHOIUGHHA BHIA:

Fx, v, =G, 3

Tile 7AeBas YaCTh HE CONEPIKMT JDYTHX IepeMenHwx, Kpome X, ¥, z, n'pnqeu c
B NPasol HACTH MEHHeTCS MMINb OT OXHOH NORCPXHOCTH cemeHcrBd K apyrok.
Corsacno  YIOMSHYTOMY ‘YCROBHI0O DaBHOBRCHH MOKHG pACCMATPHBATL € KaK
(yHKUHIO opHoro JHb W, qupexgasemoro ypasnenues (1),

Ofiosnauun uepes C', C” nepsyio w BTOPYIO TMPOH3BOIHME OT C'no W.
Ham, xoHeuno, HeusBecTHa OPMA ITHX BHPMIEHMH; M 3HAEM AHINE, YTO STO
MOCTOSHHHE, pamso kak u C, Ha Kamnoﬁ NOBEPXHOCTH, cemelicTRa (2}. Beps
rpoussonne ot (2) no X, monyuaes? ,

3
W (W, Er,
A ) T\ R

) L] )
OTKYNA, HCKAIOYASA al" , Haflzea:
X 2!

‘ 2F oFy 2 R
Towe (S 0 S 0, .
D2 (BD + 2%
- CyMMHpPYS STO C ABYMS AHAIOTHUHHMI BRIDANEHHAMH, HMeen:
- Cr24gF = C'A Pt C820% — 4r f). X

Tloenennnft uaen nodrosHed §a Beell HOBEPXHOCTH paBHOf moTHoCTH. He-
oixohumoe ycaosne ang Toro, yro6e paccMarpuBaemas KOH(HrYpAUHs COOTRET-
CTBOBaJA paaaoaecum JSagmoyaeTess B TOM, 4TOOR MOMHO OhUI0 3ajsTh aABe
BeMHYKHE A H' B TOCTOSHHKE HAH dyuknyu ozeoro JAumb C, Tak, urQGu
GuyHoN ' " .

. . AMF - BAF 3y
6uin diynKunell OZHOTo Nk F IPYrHMH CNOBAMH, BCAN HCKTIOUHTE 43 Hero
npy nomows (3), Hampumep, z, T0 yroGw oH ofpamascnt & gﬁyﬁm;um DOROZO
auwme C, )

Ipiiiep. Ilpn moMouIH 3TOTO KPUTEPHS MOMEO -Cpasy JAOKA34Th, TG .g-
MELCE0 KORMECHMPULCOIcUX NOGOOHMX A URCOuGDE He Atojceny 6asamb ROH-
iizypanun  paarogecun. JleHCTBUTENBHO, MU KOHNEHTPUYECKHX MOROGHMX
snmmcouaon MOMHO TIOMOMHTD

) Flx, 3, 9=~ ( S ol =6

tne a, &, c— nocrogutpe. HMyeen OTcmna: .

! T

» 111
ﬂ’.F_‘ra‘i_I- +L“i ] AQF'—E‘{“E_}"EE‘a 9

B srom cayuae mropoli uney GHEOMa (3"} smBnserca dfynenuedt onmoro
mums C, HO OUEBHAHQ, YTO MNEPBLH uieH,He nfagercy TaKPRCH B3 HCHTIOYeHHeM
cyuan a__b-._r:, T. § CIydast KOHUEHTPHYECKHX ccpep, KOTOPHA Ml yie
pascMoTperH, .
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74, llpopomuenne; Konewryeanum pasposicust, [ns npumenennfl Guiaaey
yaoGuee NPeNToN0NHTE ceMeliCTBo nonepxnﬁcrei—i TIpeACTABACHHEIM B Goneg ofmen
BHAE, HEM 3T0 OLAD CAENAHO B Tpefsayuies naparpade. ﬂpnycmm 4TO OHO
3alaHC nucpencrsom thopyyns BHIa:

fx 3,2 8 8 ¢..)=10, @)

rie a, b, ¢,... 00Q3HAUAIOT MAPAMETPH, MOCTOAHHHE JAS BeeH nawHol wo-
BEDXHOCTH H BOOQLUE MEHIOI{HECs 0T OAHOH NIOBEPXHOCTH K JAPYro#. Otu na-
PaMETPH MLl MQHEM pPACCMATDHBATE KAk HEH3BECTHHE beHKU.HH e,H.HHCTBEHHCIﬁ
nepemennofi W; onpenenennoit ypasnenuem (1). Bepa uacTHYH NPOHBROXHYIO
or {4) 1o x, noaydum: *

c)f + 3f W =0,

W e )

of

voe ANT KPATKOCTH [1O/IQKEHO Eﬁ? BMECTO'

: Y da O db
da dW +hb aw T3

Bepa sropyio HPOH3BONHYIO, TO/NYUHM:

TRf L ¥ W ¥ W o BW
255 Tawr (e )+ =" oo

3f de
d dW

W e

.me g—?;—h pGoanauaer npoussopnylo kuipamenus (6) no W, moayuenuyw, cuu-

taf a, &, ¢ Kak dynxnun W, Mconouan g—W u3 (7} npu mnocpexctre~{J) #
" _x "

a f 2 .
YMHOHAS: HA 1 =) MOy YHM:

’if.(aw)”— bt () S ) =

Cymmupys 370 ¢ HByMsL aHaMOTHIHLIMY smpa}xeﬁmmu H 3aMedas, 4TO

3 Bf \
NedWor W L, .

[OAYUHM: ) 3 3 o
f of a ( ) ut — dxfiye=0. - (8
(w bof —3ha im- of+ { £5) 6)
O6osnauas muepes -7 CyMMy Tpes IEPBLIX WIGHOB npamofl uacTh 370TO
ypaBlieuus, BHIEM, HTO OTHOHlIEHHE

!

I_ i i
G |

¢

®

- Jomitno Ouith TOCTORHHMM HA kamnoli nomepxHOCTH cHeTeMtt {4), T. e. ecin
hdcpenmsom ypasrennfl {4) HCKMOYATE K3 BH]JBH{EH}[H.(Q) Diuy H3 KOOpIHHAT,
HANDUMED Z, TO EOMKHEI HCUESHYTs TAKWE H X H W

OGpario, eclH BO3MONHO 33d1aTh dyHkauy &, &, €y... MEPEMEHHOH w
rag, 4ToGE OTHOIUENHE (%) okasanocs q:lynxnueﬁ O,ELHOI‘O nume W, crego- ¢

O« ¥ , 1
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BATENBHO, HOCTOAHHON Ha kanool NOBCPAROCTH 2 HABHOCD cemelierBa, APYrHMH
CNOBaMu, 9TOOH n‘o-reﬂuuaumaﬂ ynkung V pacnpe&eneﬂua Macgh Obira Téucba:i

urobn A V.-H?(A W—2m?) Guna yncrofl nocronuﬂoﬁ Ha waucnofi uonepx-

HOCTH cHCTeMb {4} W, C/GKOBaTeNbHO, STHM e caoﬁctaom oGMaxana 1IoT-
HOCTb R, TO 8TO W ﬁyjle'r ueoGXOMUMEN  yCIOBHEM A OTHOCHTSALHOTQ PABHO-
edus ocaaxocTH, | ety 1. - e

' Koraa “adnasue’ yxaaasmmx tdyaxunlt a, &, o, ... Te{)pETHlIECKH BO3MONKHO,
'm haxTHYecKoe onpene.rleu}le BX 3aBHCHT OT HHTECDIPOBaHHE OGLIKHOBEHHEIX
.umilepeﬂuﬂanbﬂmx ypaewesuii Broporo nopaska, [Ibn wwrerpupopanuu tagux
ypapHeduli, WM, Jydme, 0pd OGCYHCASHHH CyIeCTEOBAHUS MHTErpafOB BTHX
ypapdenHif, HYWHO MPUHATE BO BHHMAHHE IIpeNe]bHHE 'yCAOBHA, BHTEKANOIIHE
1z reopemn Croxkca W ykasaHume B npeawAyiem naparpade, HeficTButensno,
BEHYHHA CHJEL TOHECTH MAGTCT BRIDAMEHHEM;

| VR

* WM e, TDHHHUAMAa :concpurypaumo, Brpamaenyio dopmyiod (4):

oy . _ = VEF ' ’
4 g . Ef_ - .
Fay e, 4 alz}; . . - .

I * »

(10}

u -

- ¢ Nanaw snece ;z, b, €yur, K HX TICRSHM TPOHIBOAHEIM SHAYSHHS, IpHHANAE-
MHE HMH Ha Bﬂemﬂeﬁ nokepXHOCTH, NOAYYAM BHPAKEHUE I g, ITOEEPXHOCT-
gOH CWIEl THHECTH. DTO BWpPAIKEHHE NOMHHO GHTbL TOWIECTBEHHEN C TeM, KOTO-
poe gaer TeopeMa Croxca, M OMpPRAENAETCE EOMETPHYECKQH .nﬁnponoﬁ BHEI-
nefi TOBEPXHRCTH. Oteiona, - no):yqaicrr{:ﬁ CODTHOIJ.IeHHSI MENIY 3IHaYEHHRMH &, b,
€y... H HX TIEPBLINK NDOHSBOXHBIME ‘o W mis Tduku, Aémamelt B nperenax
BHTEEPH DOBIHKS, Ecny BO3MOIKHO ONpENendTh 2 &, ¢,... B QyHEKIMAY napa-
merpa W erakem oﬁpaaom YTG6W GhUTH YAOUAETBOPEHE! » YOAORHS Hd KOHIYpe M
oTHowieHue {3) OLMIO MOCTONHHEM HA KawcHOH nosepxuoctd ceMefictea (4), ToO
310 (4) naer BO3IMOWHYIO KOHGDWTYPANUHKIC OTHOCHTRALHOID DABHOBECHS NPH Bpa-
DIEHAN HAAKOCTH BOKPYT OCH, MOMXOARLLHM oﬁpasom BuiGpannolt, Halpenuue
+BOIPACHH; @, - b, 6 ... B {pyﬂxuﬂu W3 6y11yqu nopcidsaendsnr B (4) n (8),
M0 UCKIIOUEHHH U3 BTHX ABYX ypasﬂemiﬁ W manT padTHOCTL WHAKOCTA R s
Kgnumﬁ TOUKH X, ¥, 2.

76. DnnHnCOMRANLHHE KOHOUTYPAfun sooBute: [Tyers NGBEPXHOCTH pam{oﬁ
HAOTHOCTH _ GYMYT KOHUSHTPHYSCKUMH NIHICOMIAMHE C CORRAJRIONIHMY OCHMI.
‘Ypamueusie (4) MOMer GuTh HaNNCaHO, B BHIE:

: - S S .

st amtam—o=0 \ (1)

+ S B .‘f*} e i fr o .

rae-a; ‘b, ¢ — HewsnegTante «pyaxyuy napamerpa W. Oﬁoanaqan tlepea a’ a“

nepsym H BICPYIO npor&saonﬂme 0T-2 mo W 4HIMOTHYURO  JUIsL, b u e H
HOMAPAT 55 v L, e

ST O E@ﬂ+£@g+ama S E@y, . .

x T . a0

t .



HMMURKE HEUSHUPUARRE lAOSi D~ L

QY HHM: . LT v e
SRR b= Ea“' ' a’f_' a"* SRy -
!
) A
weom—E L

HO.U.CT&BJ]HS[ B (8) W monaras

+ . +

§ £
. . KX==agcosh,« y=~>bsinl, z==0 - - -~ Y

*

[uTo TONCAECTBEHHO YAOBASTROPHET {11)] TO ypaBHEHUe mpHHMMaeT BHJI!

Acosth 4 Bsint b 4 Csin2 ¥ cos? t — (2u? — 4n/F) (—-—cosiﬂ-[-—slnﬁﬁ) ==0, (12
rae A, B, C uesapucuma or . Heuﬁxonumo 41p0a  BTO coomomeuue ¥a0-~
- BHETBODANOSH Tpu smoSom O, npH ycnosum, KOmewno, 4ro % seszeuchMo ot {.

WA

a ¥ -
3to Tpebyer npewne Beero, YTo6H GO = IonoGue e  obpazom
/

- - . 1
! P

- makizem 5 =5 T. 8 SUIHINCOMAR JOMNHE OuTh NOZ0OHLIMH, -— Ciiyyafl,

KOTOPH MBH HCHAIOUHAH B npenbmymem naparpide.

Takum obpazon’ SANNIICOHAARLHOE pacupeneieue HEBOBMOKEO, "

77. Snnnncounmr;ma KOH(I)‘HI‘YPK‘I].HHhCU CNOSMH, KpHEUn0A ToMuHeL B npes-
[IECTBYIOWEM aHANH3e npemnonaradochy ¥r0 B M0G0 YacTH MIaHeTHOR Macchl
{3MEHEHHE IJIGTHOCTH HelpephlBHO B TMPUTOM TAKOBO, YTO CYLUCCTBYET B RaHHOH
o6aactd A, V. BTHM' He HCKAIQUAETC BO3MONHOCTD KoHHUTYpaunl co caonsi
Konennol HIQANUEHBE . Ho H&TPYHHD JHokazarb, 9YT0 ¥ TAKOE pacapelreientHe
HECOBMECTHMO ¢ OTHOCHTEAbRHM paBHOBecweM, mo Kpatinelt mepe, ecnu npegamo-
NOWKTp, YTO MIOTHOCTE BO3PACTAeT OT [MOBEPXHOCTH K, HEHIDY. ‘Orpantuumcs
CayuagM OAHOTO ONHOPOIHOTO, CNOH, 3AKAIOUEHHOrD memy ABYME' JHNICOHAAMH
£, n E,, xoTopuill OKpY}kaeT OIHOPOIHYID SAAMICOBHANBRYID -MACCY; arpadn-’
quHym noBepxuoctbio B, O603Ha1MB yepea kl, k, IBe NNOTHOCTH, MOTEHIH-
ansHyio Gyaxunio V nmaanern) B aof0oH TQUKE MOWHO, PACCMATPHBATh KAK CYMBY
NOTERIUANBEHOY DYHKIUH MacCEh M, orpa}mqeaaoﬁ SAAMNCORIOM £, MWIOTHOCTH
ky,'H NOTEHUMAMBHOA QYHKIUMH MACCH M,, orpaﬁuqenuoﬁ s.u.mncolmom E -4
TAOTHOCTH Rpr—Hyon * ¢ = 7 -

B TOHKE NOBEPXHOCTH £, +moTeHUHANBHAS -q;yaxuus:‘ Macew AM; ects
nenast palyoHanbHas (QYRKIHE KOOPOMHAT, & Macch M, — TpaucueHAEHTHAS
thyHKILkS, emu roasxo ofa 9asuncouda He ;zmmomcﬂ coghorycrel .

E -

CymuMa fV«-|~-——(x2 + 39 MOET nosTOMY DCTaBaTI:CSI nocTogHROl  Ha nonepx—

HocTH £, TONEKG B STOM NCCNeNReM CAydae. Taxny obpasom weo Gxonn—
ME M ycnonuem paBHOBECHﬂ spnsercH Tp&ﬁDBEiHHe HTOOY  MTHNCOMIN Eyn E,
Guad cOhOKYCHRBIMH.

Dpu sroM npeanontwmeHHH mycrs @, b, ¢-— noayocu £, 4

u::]/dﬂ—tz,. p=102 —u, y=)F—u .

-
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— noayocu £,. [Noaoxus ) . .
) 1 *
rp(s):(l— 2 __R__Z ) . a3
L4s Bts et+s) Y@+ a@ s @+
OOTeHINANBHAS CIJYHKII,H.SI macew M, Ha Toury (¥, v, 2) THOBEPXHOCTH £; Byner:
oo
. Vi =rkabe J ¢ (5) ds, (19)

0
. Coad
Hotewnvaneuan dynruus Maccy M, Ha ¥y we TOuRy, B CHIIY TEOpeMIy
Jlannaca o npHTMKeHHH COMOKYCHHX SMIHOCOMZOB, MOMET GLITh HANHCANA TaK:
. oo
Vo ia - i) by [ 5 s
. o
Flonowus .
Bt (Fa— ) 2B —
L+ (R — k)T =4,
OOAYyUHN: :

a

o0
V= V; + V9=ﬂkabﬂ j‘ 4 (S} d.?. 1 .
. 0

H YC/IOBNH DAaBHOBECHA Ha mOBepXHOCTH E, OyayT, Kak Aasm Chydasi ORHOPOR-
HOTO Smaamcovwaa (§ 60)

ay 2
A aﬂz(B——— b2 = Cct
, ( 57 - 7) ’ @
roe- . ' ’
* g

‘ A:‘r.'kabcj %
a2 ]/R
T OO - u{ +IVR;

Haltzem eme yenosue paBrOBeCHH na NOBEPXHOCTH AMHNCOnAa E,. B Todke
uocrennelf (x, y, 2) morenuuansHan dyHxuus Maccs M, eme sEpaxaercs yepes
¥
(14). Yto xacaercs Vg, TO OHO Bapamderca Qopmyaoft; -+ ’

0
Vo=l — k) uﬁj b(s) ds, ;
1]

rie O (s) ects Y0, BO uTO OGpamaercs @ (s}, wora @, B, ¢ usMeHews mHa a,
B. y. Ho, ewms s ofpamdercst B s—--u, 10 a?-1-s ofpamaerca B o? -5, u
npeawayutas GopMysa npHHHEMAeT BHAL: v

'\

e}
Vg= ﬁ(‘kg —-— k.l) {Iﬂ'rjv ?‘(8) ds.

Taxum 0B6pasoM moTeRuManEhas (yukuus Ha PaccMATPHBAGMYIO 'TOUKY  MO-
WeT GHITb BHpaeHa Tax:
=] 0

VeV, 4 Vg_—..xkabcjtp(s) dsy nllp— k) it | ¢is)ds,
0 B Bad ]
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rog L umeer GPeIRIYLIEE 3HAYEHHE, [onosum:
. H= (g~ B) a1,

0
d d

Q
T2 G =HS'_-—S—_'. tmpr o
_Séa*+8)]/3} = e _juccznt-sn/re,s

—i

Faid

Torxa nafizesHoe Bmpaméune max V' moxeT OWTh HANMCAHO TaK:
.- V=K, —(A+Bt—(B+n) s —{(CH+0 2

roe K Be3IABHCHMO OT X, ¥, 2. Otciona yciopHe paBHOBEGHA HAE TIOBEPXHOCTH
E, Gyner:

w? 2y
(A-t-s—.g?) == (B+q_%) B (C 4 )
Hekmouat A, B mocpeactsoM (a), 3TH COOTHOWIEHAS NEFKO RPUBOAATCH K
! Cg A T a ‘ g 1
C(Eam ﬁ)—C\rﬂ—Ea,
o g 8) =tya g
(Gr—r)=tasmp.]
Sapenun a2, B2, 7% ux EHpamenusmu a? —u, B —up, ®— g ¥ NOECTABHM

emecto &, %, § ux supawenus. [leppag u3 arnx chopmyn MoeT OhlTh HAGHCAHA
TAK: ) i

(b}

0 L}
; {u-+ s)ds
e H (Y — . .
== aﬂ)j;( EYE S)]/_.‘-.-, ] {c)

a2 — gl

A

flockoseKy § MEHRETCR OT —-u A0 HyAs, CYNMA & -}-§ TONOKHTeabHA. Iie
qACTH STOTO DPABEHCTBA HMEIOT, CACACBATEALRO, PA3HBIE 3HAKH ‘(npn rHmOTE3E
&, > k), v neppag us dopmya (b) He MOKeT CyIECTBOBATH HnaYe, KaK BCIAH
a=—c¢. lomoOapn e oOpa3oM Bropas (OpPMYJa MOMET CYUIECTBOBATH JHIIL
npu b=—p. Mrak, Mut BEpHYINCh K CIy4aio cepuyeckolf  KoHduUrypaumu,
xoTopas yixe HCknoUesa. o

Ecad Mu He XOTHM OUpARMUMTHCA THNOTe3ol &, >> k;, pacCyxuignne Momer
6uTh npOBENEHof Tak! {€) MOMHO HanHeaTh {NpH @==¢) B BHAE :

Qz:_agj‘ {45 ds . ¢
H (@+5) @+ VRs '

\ —e

K3 sTopoft topmyas (b) momyuMM aHanoriupoe COOTHOLIGHHE, B KOTOPOM &
gameneko na b. Cpapumeas, ofe OpPMYIH, MEB CDA3Y BHIHM, UTO LOMHHO ONTh;
o

Q .

. @— bn)vj"'{__" 9% o, : .
RT

—1 5

KAKOBOS BEIpAEHHE, TAK KAK BCE /EMEHTH HHTEIPana MOJNOMHTEIBHEL, MOMET

CYIECTBOBATL AMINE APH a=40. Dmmunconnnt E; u -E, nomxsy ObTh cihe-

posany Bpameu‘uﬂ. Teopug Maxnopena ONpeIeAHT OHATHE IARHICOMAA E,.

i
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— & . " arr
{kﬂ—ki}«, a crénoBaTenhno, H GTHOUIE-

- -
. -

dopmyna (c) mact Toraa ornoumesue
k "
Hue L. . "
78. DAnUBCOUAATBHEE CHOH KAK UPHBAMKEYHAS | KOHDHIYPAUHA ‘PABHOBECHS,
Ecan sanunconmanbias xkonQELypaiua He MOMET £mpogo YEOBIRTEQPSTL yoI0-
BHAM OTHOCHTEZLHOEO DPABHOBECHS, TEM HE MEHES OHA YAOBACIBODAET UM C HpH-
GaieHuen,, KOTOPOe MOMHO Ra3BaTE Emenensio npubaudcenusn” Kaepo, st. e.
npesebperad  BTOPOK  CTENEHLIO CiaTHa B NPOU3BEICHMEM CKATH Ha %,
TTonomxnm: .
- o=t (lte), Br=c2(l k). "

TipeneGperas ~wredamn ¢ e2, A, ypapuenue (4) cemeHCTBl SVIKOCOHADE MO-

weT OLTh HANHCAHO TaK:

. f=alt P 2ot — 2 — =), ., . (15
oTKYEE
r ) of
== Jed xRy,
‘ Y7 7
. ﬁa_sé_n':— O YR — ,2'9"2{" Yec”, ‘
e o, .%'1\1}‘54(5::3-1-_@-!—25)-—88152—8"33’3:“ ’ vt
s . a 3L L "-' - - 4

— {4 f) =—8e'x2—BH"y2, i
= » ;

. - ’ﬂgf=6;—.2€"—2h. I3 1

Sazecs uepes &, ¢”, A, & oBoanavenu hpoussoause or ¢, £ mo mapamerpy 7,
[loncrapnas B (8) v uckaouan 2% mocpeacrsoM (15), ypasHenne (8) npuuu-
MEET BMA! LRI v ' ay T

U 1 AL T

1

R v AE B Cyres0,n v e .
=" v ' : "y MR "\ R 1
HTO HO/DKHO YAOBASTBODAThCA GecKoheuusin MHOMBCTHOM He3aBRCMMLIX auayenul
L% B Y, OTKYfid ROMKHO OHTB: * v 4 . oty O, « - 2 !
4
. A=0, B=4, C=. | - ' L

ERE ’ i < R & . ¥
Buinoausas ’ykqgamf’)hg MUACTAHOBKY W npenebperas ,CICMEHANN . BHILE IepBOd
oT e, h, &, K, €, &, nepsne nea PaBEHCTBA npHHMMAOT dopuy:

2—e—n &, '
“-—,'g"'—-—f?g+f (4nfl — 20%) =0, (16)
de | st o2 e" ' /
. e (¢ e, _¢e .
Ao Memiee e +(p '*-.cal ‘_e“ Q.,'i'ﬁﬂfke\q =0, | - 't,_(ll}")
* Tpetse donjiaerca us sTOr6 Hocndimero samewoff ¢ wa A" * % ’

Hanucannme snecs mpouspomsse Gepysen mo 7. [lpumen Teneph 3a Hega-
BHCHMYIO nepemeinyio ¢, IToayumm: T '

w1 pw g

de ¢ " dET T N
P “p W rmad r a g oew e g s ata o RPN
47 f‘____cf de o 18” c”de :}-d&éﬁe v, ' S -
“ B = B = — —_— - . -
< Mkt @ aa S
- [ * b r T
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Biipawendi™(16) #_(17) NPURVMAIOT BHL ST o
- ‘¥|l\‘ ar
2 _.,:.._. i S:;W dzlg + 4'1'|:fk — 2u2 =0, (A)
lde eNe2W ‘l de e | de .
(ERE"? dex “’F(?a‘gr'l‘»;rr bl dﬁ) .+ Br fk =0, ,, ~ (B)
. 3 - .

gk

» - ‘ 1 * I 5 ! *
Hetpyauo noayunts u3 (A} Bupamenne d—d‘g Oea JIPOM3BOJARHOR noc‘r{jm:-
Ho#. OnHalco Tpd nonc:raﬁoaxu 1 {B): mam aymqu WD - BHPAHEHHS
aw .
de * d
OnyesHs aw
de
wa vouxy P, HAXOMALLYIOCA HA PAcCTOAHMH™ € 07 UEHTPa, T. &

(4
. diV _ _ 4xf
- _— cﬂg k2 de.

€ TOYHOCTBIO 80, WIEHOB, NOPsIKa e, ‘B, Wt _.C orolt c*re;nem:io Japu-

,BHIDZART TPOCTO nNpuTAHEHHE cheph TIepEMeHHOM * nrothotTh &

de

Foaoxes . . ’

[
* = j‘kﬂdﬂ, )
u

4 . . N

NONYUHM: - ‘s W s
Qv sk W 8xf
i 7Sy =l di— a !k '

-

" Todcrasand B0 8 (B) ﬁ"frmfoxcaa Ha 55};,-, noiyuaen:
Ll - - n - J
! ) d2e | 2% de -6 2k » ,
1) -t =
. a7 ] do ( ) =0 < (18)

& 7

Sto efTh 3wamenuToe ypaswerue, Haepo,. kotopoe, cnenys ToaresTepy,
HA30BEM NePSudMBLM  YPAGHERULH; OHO CAYIKHT ZINns ONPENeRSHHS SaKOHa
H3MEHEeHUR THATHS OT OJHOIO SMIHNCOHAA K NRYTOMY, B Clyvae ecid 3anau
daKoH M3MEHeHHR 2 C C. . :

Cam Knepo npuxomur K ypasnenuio {I'8) ropasmo Gonde cROmHHM TMyTeM,
ueM 5TO caenanu Mih. .OH BuiuHcaser npuOAHKEHHHM O00Pa3cM NPHTAKEHHE, KO-
Topoe OKASHBACT SAMHNCORLANBHBIE CJOW- HA BHYTPEHHIDIO TONKY, H CY4BHT
yoilopre, 4Tesh pasnoneﬁcmylomaa TOTO NPHTMREHHR W wventpolemnol cuam
6ba HOpPMaABHA K NBEPXHOCTH amuncorma NPOXOALLErD * Hepes NAHHYI0
TOUKY. .

Inn senuunew k, of XOTOPOH .BaBHLUT cxaTHe TIaBHOTO ceyenna (b, ¢),
floNyuaeTcs TAKOe e BupawenHe, Kak ¥ (18), nyrem samedw e-nz k.

Wrax, e w &, paccMaTpusaeMwe kak PYHKUMM ¢, SBAAIOTCA NBYMA pelIeHH-
sivy “Miihepenunafibuoro YpasHEHHs BTOPOro: NOPALKA." Horajite, 410" nph  no-
TPAHHYHELX - YCAOBHAX . BHITEKAIOMIMX na Teopemul Crokca, ¥ [GPHTIOMHHAA 110410~
- swedns _§ T4, 3Th ABa. pelUIRHMA AOMHH CORDAajarh, M JU1s BCeX 3HAueHuH .
EOMKHO ObiTh &=/,

79, Danunconnn PABHOK IIOTHOCTH CYTh COEPOMIBI BPAHIEHHSL. [lpernonciun,
YTQ BpAleHHE COBEpIAETCs BOKPYT OCH ¢ co ckopocThio w. Ofoauadan uepes
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c, B, H 3nasenns ¢, €, & s BHEIWIHELO SMIHICOHIA, mpa)i{etme IS OBEpX-
Hocmoﬁ CHIIEY THIKECTEF Gyner {§ 29): .

&= Go{ 1+ E—50 +(H—50) g} -
!

rae G, u |- noacuHTeApne nocrosHuwkie. C mpyro#t croponw, w2 {10} aan
dmpmm {15) c]:uyummn f nonyvuaem, npesedperas B‘i‘DpHMH cremenamy e, A,
e, A

S W . ’ L
; CoAT Bcl{ 2c*(an.~l ) a’q c}

THe HHASKCH 1 MpHMECAHNNIe ‘NPONIBOMHEIM, ‘YKA3HBAIOT 31AYEHHA an c= C.
((paBHHEAR nBa BEIPDKENHA WL g,, HNEEM:

. 2F 4 ¢ =5y,

- dey . . 19

9H U — 5, )
de,— %

Pacemorpum Teneps nnqlepeuuuanhﬂoe yDaBHeHHe: ' X
wokdf  f (< Lt
: B okl ( 2 )=0. 20)
rie 2— samannas opym{uns! X, a
A

. f:jk@dxl AL +

B

[

B HOKEMeEM, uTO f BAOAHE ompeseiserca ycoiosHamy: f==1 npy x=—0C H ?
KOHRUHO BMecTe cO Croefl mepsoft npoHasomuoft B HurepBame oT O 1o C aam x.
HeftcTonTenshio, mycts 6ymyt f Ira pewrenns ypasuenus {20), ymosrerso-
psuowme a7aM ycacsamy. Ma (20) u’ awanotHuHOrO ypaBReHHs LS @ ferKo 3a-
KIOU3eN: .
s T fdﬁ?— ( )Qxﬂk i
Voo T TeT T \Vax f 7. oy

1

Murterpupys ot % 1o C, COMAcHO CHEJdHHHIM NPEANOMOMEHHAM, 4TO / H @
paalbl BIHAHLE TPH X —C Haliaem;

i 'q_g) ( df d?) ¢ 2cat
log (dx e =log f:?} Rl dx. 21)
X
22k . . 6% .
QYHKIHIO —- MOIKHO HamicaTe B GopMe ——, tae !
f ka \ *
k_
lir_ﬂu k—’—l .

1
Ona, c/enoBatesbio, CTAHOBHTCA GECKOHEUHOCTBIO MOPRAXE —-, KOFZA X

crpenuren K ayaw. Orvcloaa wuterpan B mparoi HacTH (21) cTanopyTcst Gecxoney-
HOCTBHD, ' OCTABAACH (OVOMHTENBRHN, KOTEA X CTPEMHTCR K Hymo. C/eoBaTessHo,

! g{—ﬂ) frp—
. '?g(gg;:‘ qe/¢ . bq: .

-
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4
.

dx dx c
BO BCEM HHTEpBane HHTerphpoBauMs. EcIu He IPHEUMATH YCI0BHH, MTOSHI
f paBHEIOCH eAMHHUe Al X==C, T0 f OfUpeAenserci TpH NOMOUIH (20) u
YCIOBHS PErYISIPHOCTH 34 WCKAIOHEHHEM noctosHHoro QaxTopa. Pewenna g e

r

n k (18) u awanoruunbie A h GyzyT, CAGIOBATEABHO, BUAL: .
. ‘e=Ef(@), h==Hf{d.

Beoas Takne ewpaxesus s (19), MeL gamuM, wro goamno Gurh E==H, u

LT d
yto Tpedyer, uTobm OnuIo ( f{) = (»ip ) . Wrak, f u @ ROMKHH COBNANATE
c *

OTCION2 e==/t Wit BCeX 3HAuEHHH c. . . .
TakuM oOpasom »A0KA3aHO, 4T  LIHNCOHAN  HBASIOTCR  CepoHiamMp-
BpalIGHHS.  * .

80., [unoTE3A, WTO NIOTHOCTH BG3PACTAET OT NOBEPXHOCTH K UEHTPY. MOHO
no:{aaarh YTO MPH 3TOH THOOTE3e ¢ JAOMKHO OHTb UONOWHTERBHEM, T, &. JMIHIl-
COHEbL NOMKHE ORTh CKATHMY, H YTO CHaTHE AOMKHO YMeHBIIATBCH OT MOBEpX-
HOCTH K IEHTPY.

I[eﬁcmmeh;.ﬂo, TMOMHOWKB Tepsudioe ypasHemue Knepo (18) na c3,
MOAYUHM:

A

’ - & T + gcsk = — Beel 4 2etke =0, , @2),
) dr ' '
Jameuas, 4o 7 = o2, CYMMY TepBEX IBYX WICHOB MONKHO HAUHCATH!
& dfade
Sr AR

} -
Yro xacaetcs BBYX IPYTHX HAQHOB, -BaMeTHM, 1UTO MOXKHCG OORCHKHTD
l=? s )

rae %, €CTk OXHO K3 3HaueHui, KOTOPHE [IPHHHMAET %k ® wuurepeane (0, c)
Beraphsa 910 B tpetud wien (22), naxomnm:

c; ;c ({z de) 203 (%, ~ ). o)

Tak Kax' ME. DPEATOAMKHAN, 4TC (VIOTHOCTE YOHBAGT ¢ BOAPACTAHHEM &, TO
_,de :
k, — k>>0. [losromy [ % OyIeT RO3PACTATH WM YOHEBATH PH BO3PACTAHAH &

B 32BHeHMOCTH OT Toro, OYEET'AH € TONOMHTENBHBM HAK  OTPHIATENBHEIM.
W rax kax s1a dysxuns obpalm@ercs B HyAbh NpH ¢=10 (scirencreue obpaure-

. de
HHH B Hymb MHOMuTen: [}, 1O o HMEET 3HAK onunax‘onblﬁ_ CO 3HAKOM ¢, M

. }
00a oyy HAH BCe BpeMA HOJTO}HHTEIIEHLI, HIH BCE BPEMH OTPHIATEIBHH BO BLEM

surtepaaie (0, ). Cnpyroﬁ C‘IOPUHH népsan thopuyna (19) nokaaersaer, uro £ u df
1

de
He MOTYT Gtk 00a OTPHIATENbHM; CACACBATENBHO, ¢ U W AoMHE OHTh .oﬁa

NMONOHTABRBIMH. N
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J(l'rax, fpH CURQTESe, HT0 II0THOCTh Bo3pacragre rﬂyﬁuﬁoﬁ, SIUTANCORABL A0~
HBl ObiTh, c:-HaTbJMH, H CKatae JIQJIH{H(}‘ YMEHbIaTh<s OT MOBEPXHOCTH K U.e&'rpy.
»  Mewny Tewm, MMeeTc ‘BeDXHH{I Tpenen mas ReruuHHR £, “koropeif, neuyumt,
oot AP Ao W crde ¢ .t =%
saméuas, uTo M3 repeoll  oPMyIIB (19),‘ T3K KaK p7 NOACHKHTENEHD,  Clg-
. Do . Wt . - 4 ;- . ;!T’ i 3 33

nyer:

‘ o 2B By .

Humenh nperen mut haifiiem, Bamevas, uto (§ 44) pasudcrs mewdy’ Noes-
TOM HHEpHEH {J OTHOCHTENLHO nonapaoﬁ otH H wmokekiom P oTdocHTanbHO
BKBATAPHANLHOH 'OCH* MOMET OWTh BHIPLMEHA: Yepes Hdiuk BelHYHHbI TaK

. % N LS IR M ‘Q—-c .-..-'—MGQ{E-—-*T]" . - £23)
Fd o R \ "o g T L [ -
rag M pgmas; Macca IaHeTH.
B' cleayioures naparpahe Mo AOKAMKEM, 130 Q>P Cnenuaa're;:bno E>v.
l’iTaI{ goayqaem-

s

5 .
. . "I<E<2T) .

T. e, cHathe BHemHeH nozepxﬁocm (KOTO[JO& ¢ Hawek creneuhm npnﬁnn}uennn

MOMET OITh BLIPAM(EHO Hepes g) BAKMCUAETCH MENULy E " 5?
HHe Ml uMeeM B CIyuze, KOLEa BCA Macca tocpefoTouera B mestpe ([Tofireuc),
4 BTOpOE 3HAYEHHE B CAYYae ORHOPQAHOCTH, Beel Macch (HrloTow).

Ecnu oBoanaunm uepes [, swgueéhue uarerpana [ nph ¢ =C, To. Macca M
MOIKET GLITb BEIPAIKEHd, npeﬂeﬁperaﬁ citaTHen, uepes 4wl w c Hame# cre-
neHsi0 NpHOAMMenua (28} mower GbiTh eille HANMCAHO TAK: .

INepeoe 3naye-

5 (23)

81. PA3HOCTH MEMNIY TJNABHRIMM MOMEHTAMH MHEPLHH HEONHOPORHOH 37H-
NCOMAATSHON MACCE. MOMEHTH HHEPUIHH OIHOPOLHOrO SAJHICONAA (2,8,¢) ¢ Maccofi
M otHocuTensHD Ocefl @ M ¢ COOTRETCTBERHO pARHAL n

LI L
% .

. i
L MR
q=3(bﬂ+a2), -

=4 ‘ - - + -

oTKYHa . v .

Q— P iCHy (Eme).

M .
vy N qu.....p=? [aﬂ....... c2)_ ] O

Ecan SAMMMNCOHMI — TeA0 BPAICHHN H MBl TOACHKHM a?=c*(1-+¢e), 7o,
" L LI :
ofyexas wieHh ¢ €%, NOAYUUM: -

I

+

¢ o e 2T N ES —I.z—sﬁkc-'{e. » s

. 1

Nas cnog, 3aKM0UEHHOTO MeNity IBYMA SAHICOMAAMM - GeckoHedHo Gnus-
KHMH, KOHOEHTPHUECKHMH W HMEIOWIHMH COBNAAZIOIEe HAIDARAEHHE OCEH, CoOT-
BETCTBYIONIAR PABHOCTEH BhLIPAMaeTCs Talc: -

d{g—pi= r.k d(eSe).

L)
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Otciona L MacCh, coctaBfeRnof HB, SMTHTCOHARNBHHX ,CAQEB, PACCMOTPEH-
HOH HAMM B TIpeAIECTRBYIoleM naparpadie, pasHoCTb MENLY I7aBHBIM MOMEHTON
WHEDIME (J OTHOCHTENBHO OCH BpPAIIEHAA W MOMEHTOM P, oTHOCUTENBHO JKBATO-
PHANBHOTO Anamerpa paBra 1 )

¢
4
Q—P:Taujkd(ﬁe). R N L)
“ \ 0 - LS i
Tak xak e Bospacraer ¢ ¢, T0 AcHo, 9ro @ — P >0, kax 3T0  yTBEpKAa-
J0ch B OpedsaylupM mapacpage.
Haftzen emie ¢ Tolt e crenennio TMpHOAMMENus Bupawedde uis Q. Mweew,

COXpausi Opeisue qﬁoanaqeﬁnﬂ: .
. - i

M §
g=7 2c2(14 &) —_.*'.ﬁ-'l:kc-" (l’ -+ 2g),

8 16
dg=-3 whetde -+ I—ank d{ecd),

otityza T -
c 4
‘ Q= 8 4 ka‘dc—l—-l-qr .kd(ecﬁ) 25
s PR T I C15 ") g (25}
i} Q

» -

89. TIPEOBPA3OBAHHRE Pano yeapuenus Knepo. TEOPETHYECKOE BEHPAIKEHHE OTHO-
meuna (Q— P):Q. Oas 3emin HaOI0ASHUE SBAGHHS MPEUSCCHH JABT QTHOiNe-
nie (Q— P):Q. Onnaxo TOAE3HO WMETh H TEOPETHYECKOE BhPAMEHHe.

[Toaoaucn: :

P
% o * e de - .
= ,(26)
»
Cornaciio ckasannomy & § 80 sTo eCth moaokATeNbHAR fmepemenHag. Moxmo

eule noxadarh, uro 1< 3. HeHcreHTenbHO, H3 (22) nerxo BmIBECTH HHTErpHpQ-
BaHHeM Mo uacrtaM B uHTepsane (0, o)

PRV de Vo .
car (Se —c dc) ~J' k d(c%). ~
3 “ u .
M Tak KaK e BO3PACTAET C ¢, MHTErpan MONOMMHTENEH, H
- 4 de ¢
. 352 GEE> 0 ' . .
OTKYAZ . .
¥ M - 11 <‘3' R
s (26} saxmouaem™ - )
dn_ ¢ dle  c.fde\r 1 des * :
" a;_?aﬁ—zi(de) Ry @7
WIH HHaue o : P .
¢dle dn  12—n
e dET a'r:+ P -,

Ay

i [lpy MoMoWH STOrO BHIPAMEHNS LAs Q— P wuerpynso BemecTH  dopuyny (23°)
wenocpencTeenito us ypapueisis (18}
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] [ ‘

' - [
Bupawenpe {18), momuonennoe Ha gy TaeT: -

dn | nie-7 , 262k 6
e - T G+ —7=0

. lloMHOMHE Ha ¢B/, 5TO MOXHO HARKCATH TaK:

a

Pl H-n%(_cﬂ Tl ==l (104 5n —n2), ° (28)
Ofoanaunm ugepes 1, SHayenne v Ana ¢=C; B cuny (19) afizens -

L0 m=Z-2 . 9)
Murerpupyst (28) mescny 0 u C, nocne paspenesnn Ha 21 <} % nosayuum,

r n

[
' by p— 10 -1 5y = 2
Cs 1_1_.1“{1 — j‘ —_—— c[df_-' - 30
% | i (30)

rae [; uMeer TO ke, 3HaueHue, xak H B Gopmyse (23). INpasag wacrs (30) wo-
HET ﬁh‘[Tb HAIHEAHA TaK:

+

1 LY

, ©
S (T ol _
‘ 21/ T2 ' -

. v v

L4
e § ecTh HEeKOTOpOE cpefiHeg 3HAYEHHe, TPHHHMISMOS | B uutepsane (0, C).
VlveeM, nanee, MHTErPHPYA MO 4aCTRM:
.i L

) ¢ o

fcfdc:g‘ﬁ-——l- kel de, .
Z 2.
b
\ ;

C L

u

WiH e, BCOOMHHAH Bupawenwe Q W npenelperas uneHamy ¢ o
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WHUAKME HEOAHOPOAZHEIE FMJAHETH + 143

L § -
Hena (23') va Q ® BeTamAsn JJIR 7} ero BHPANEHHE (29), mosiyuaem OKOH-
YATE/BHO ! .

L
5 E—7) '
Q—P 2 ! ] . (82)

Q = 2 5¢ .
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Ecan saech Halizem HawGossulee spauenue (ysKuHM F, onpesenseno (31},

KOTOPOE OHA TOMyuZEeT HpH E-——%, To nonyuus 5,0037. Ecau apHpagaath 3ToMy
¢ynefuio F B (32), npapan vacTe MONYYHT HAUMEHLWYIO BO3MONHYIO Beau-

UHHY. N
Takust 06GpasoM HMEEM;
s (3)
A S P! | '
r 50087V E.

1 .3Ta (OPMY/IL MOMET CAYMHTL AVIA TONAYHEHHS BEDXHEro Npejena: Ans BENH-
yue E, B clyuae eciid 32AaH0 3uadenve (@— P):Q. SrorT BHEBOX NpuHamACc-
wuT Pano. '

83. OBWEE WCCJIEAOBAHYE KOHOHIYPAIHH, MANO OTAUYAIOWIEACS OT KOHUEHTPH-
YECKHX, CoEP. Jlamaac THTancs A0Ka3aTh, YTO B CAyYae MHIKOH TIAHETH EHYH-
CTBEBHO BOIMOMHAS KORGMTYpALMs PABHOBECHS €CTh BANMNCOMARANbHAL KoHH-
rypauust Krepo, paccMOTpeHHas B NPEIIUECTBYIONHX mapacpadax, ecnu Haao-
JEHO YCAOBHE, YTO MOBEPXHOCTH DABHOH TIOTHOCTH HACTO/NBLKO M3NMO OTMIULIOTCA
OT KOHIEHTPHUECKHX.cdep, 4ro MoXHO npenefpedus KBAJPATAMH OTKINOHEHHS OT
cihepsl M MPOMIBEEHUEM STHX OTKAOHEHHH Ha KBaipaT YIIOBOH CKODOCTH. Ho
Howa3aTesibeTBo Jlansiaca HEYAOBAETBOPMTENLHO BBHAY TOro, H4TG OHO OCHO-

. BAHO Ha PABNONEHHH NOTEHBHANBHOR QYHKUHUH IO NONOKUTEARHEN H oTpHa-
TeABHLIM CTEMEHSM PANHYCA-BEKTOpA, KOTOpOE 3AKOKHO JHWB B TOM Chy4ae,
|, eCAH TMOBEPXHOCTH: PABHOH MIOTHOCTH & mMOYHOCHN chepr. Mea maeM 34ech
B 06X depTax AOKa3aTeAbCTRO, KOTOpOe CROGOAKO ,OT STOr0 HEROCTATKA.
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1
rae Inp# oORHOM anI[HOJBJH{&r!HH, Y70 fIOTHOCTL BO3pacTaer* oT [IBB&]JXHO'CTH
K uehtpy, umeeM R<k_, v 111 #7222 BEAMYHEA B, CKOGKaX RONOMKHTENbHA,
M3 (39) paccymienyieM, aHaOTHUHBIM NPAMEHEHHOMY B § 80, moxuo, oawako,

dz
NOKa3aTh, ¥TO NpH #2>2 2z # 5 NOTKHM GHTh OZHOTO BHAKA, YTO HECOBME-
craMo ¢ yoioeuen (387, Cnenopateabno, zomiHo Owte 2,=0 npn n>>0.

S0 ¢ HamieH CTEMeNb0 MPHOAMKEHHS NOKAIWBAET, UTO MOBEPXHOCTH PaBHOH
MAOTHOCTH AONHHE OGHTH S/IHOCOMRIMM,



Frasa mpudadgaman
APWJIOXEHME TEOPUM HUAKHK OJAHET K CAYUAKD 3EMIN

84. BrexEufl NPELEN CATHA 3EMAM, BHEBENERHHIH 843 nocTosHiol NPEUECCHT. /
DOpMYNL], BLIBEACHHHE B npenmLymiel TAaee, KMEIOT NPATMKEHHE K HCCASAO-
SEAHHIC OPMM H BHY1pEHHEro CTPOSHES SeMan, €CAM XONYCTHTH COWUYHO NpH-
fATYI0 THOOTE3y, YO HAWa TMIAHET OAHAMAN 613 B JKBIKOM COCTCSHEH, H
Apyroe, oueHbh BepoaTHOe, NPEATONONEHHE, HTO OTBEpLEHHE 3eMAN MAAO H3Me-
HHAD BHYTPEHHEe pacnpele/eHye Macchl. .
Haumed ¢ npHuenenss K Semae opuyas {83) § 82. HaGmonenne Zzaer

1
aHaueHe 'Sm .

ENS FOCTOAHHOR | BeAHYHHY 53187’ H I OTHOIEHHS
{410 BHIBOIHTCA H3 MexaHHYeCKOH TeOpHA spallenHs 3eMAH W H3 gadnmLenns
ApAEHHS NYHHO coaneinof NPRUECCHA), EBeHHHHA & (xoTopas ¢ Raweh cTe-
(eHbl0 WPHOAMMEHUA PAagHa CHATHIO BHRIIHCIO cipepomna) K3 TEOHESHYECKHX
Hameﬁenuﬁ nozyqaeTcs 3dwBIOUEHHOA Meucay 5535 ° 'EIIT[T (Dopmyna (33) maer

MENCIY TEM: .

Q—'P —_ vl ih £__ 1 '
g a0y V™ 3T amE 0
Q—FP _ 1 E_1
o 3080 © 2 800 f
-

—P 1
Ecan samars ans Q g YNOMAHYTO® 3HAYCHHE grer, TO H3 (33) sakmio-

0 ¥

l -
qaem, 4o E He MOKET Npesa0dTH APENsId gu7 . CoraacHo 9TOH TROpHH H
L
npH, YKASAHHAX NPEAIONOKEHNSX MOKHO, ClIeROBATENBHO, 3AKMIOUATh, 4TO £H08-
1 y - . 1 !

mue Hagpra (—-» HECOBMECTIUMO (O BHAHEHUEH 35z nocmonHHold  npe-

293,5 305,68

yeccuu. He caemyer, onuako, 3aGuBarh, HTO B HAMMX BSUHCACHHAX OTOPOUICHE
Ma/ble BTOPOTO ROPSAKA, M STO OGCTORTENARCTBO MOMET BWIBATh OIIMOKY B He-
CKOMBKO eIHHMI, B 3HAMEHATEIe BIOPHIX qacTed {1). Ho ne mesee BEpRO, 4T0
reonesuueckue PaGOTH ' M3MEPEHHI CHIK THMECTH, cTO/Ib, GRCTPO pasBHEdR-
{pecs B NMOCAend i@ JeCRTHARTHH, © Gonpiuol, DONef BepORTHOCTH NOKAZAMH,
wto cxatAe Kaapka (CAHWKOM TMOCMERIHO APHUHATOE recnesnyeckumH chaymGanu
Hex0TOpHX FOCYARPCTB) 3aMETHO TPEBOCXOAHT HCTHHHOE.

85. Cunoressl JIEMABAPA OTHOCHTE/ABHO 3AXOHA M3MEHEHAS [INOTHOCTH BHYTRH
Semmn. Tlepamunoe ypasrenne Kaepo (§ 78) naer sakom, MO KOTOPOMY H3ME-
q9eTCH CHATHE SANENCOANOB PABHOM TAOTHOCTH, SCAW BaXad SaKoW HBMEHSHHA
IOTHOCTH, T.'¢, €M HaHo R 8 dryniIMA oT C. Mbl OTpaHHYHMCH H3YURHHEM
sakona Jlewannpa, BuOPaHHOTO € PAcHETOM, 47066 0GjernTs HHTErPHDOBARHE
ypasserust (18) (§ 78}, #o B TO XKe BpeMA, KaK Mb cKopo yOeRuMes, COOTEETCTBYIO-
1I16T0 JOCTATOUHC NPABAONOAOGHOYU ranoTese 0 CIeneHH CIKAMAENOCTH IKHAKOCTH,

10* -
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¥ ' - N o« L ' +
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i S P pae Gl L Coel
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. - f f . o
B vacruocT#, npH =0 u ap c==C, T, e, B HeHTPE W HA BHeWHeH mo-
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OTKyZa . -
Q=—mP, Q'=Pn, R=— :1;4 mP, RH=— ?li*m?P'. .
- t . .
[Moncrapnas aro g (6),, mogywnm: - P i
_ micty N S mAe?y .
y_..:_P- 1 -~ {é:os me -+ mesinme p -+ P (1 — —g— ) sin me — mecosme | . ]
Iis mAXOWAEHHS ¢ HYWHO DARACANTHL 3 HA &, .T. e, b, ’
2, N
. w a2 %(&m me ~mecosgy. . 8

¥ T kY a“.g N

[pn ¢==0 xosdumpent mpd P8 (7} GGpdutaetcs s émuumuy, B TO BPeMA
KaK Bupawesue {(8Y'cranosrren wyneM. Ecnu Mu XotmM, wroSe €, @ cnengea-
TeNbHO, M Y, OCTABaNHCH KOHEUHBIMH npH =0, ‘ROMIKHO, CAEAOBATENBHO, GHITH

P=10. Iogromy uueen: s
Tyby . LAy . PR v *
> - vel_ :2__H{B—mﬂcf]sinmc-—Emccosmc ©
T m? (sln mp — me cos me)

rie uepes H oGoamavena mocrosmanas P'mt: 3G, Jins Mamux sHaveHnit’ ¢ -
cauTenb W sHameHatens (9), pasnoMenHwe B pAM, 7AIOT JAS NEPBHX WICHOB
PA3noMENHT, COOTBRTCTREHHD, »
1 i . "
—=miel n - miel, .
15 " g e

H
Otciona suasedue ¢ B LEKTpE PaBio . TIDCTOSIHHH% H n m uaxomatca u3
YCA0BKS, 4TOGH OpH c==C,.T. ¢. Ha BHEWHel JOREPXHOLTH, OLIO:

B L]

- —_ ‘_d_g- —_— ‘ !
] g”}‘g’ 2’?+ € (dc)a TST' ' .
at * - L -dﬂ :
Biopoe h3 HMX, eCIH A - BHECTH BHIpAMeHHe, OOAYHeHHOE n3 {9}, naer:
E__ I _dm—tgm)[3m - (m*—3B)tgm] - (10)
[T C 7des  ne[mE+ migm-- (m— 2 tgtm]’
2+7(%) ' '
-\ de i ¢ z ; '.-

B nocieanedl 4aCTH MEL NPHHMMH A APOCTOTH ¢ 332 emysALY (nomsp-
pwifi panuyc aemsoro cdeponma). Tionctapus B (10) s 3eMHOTO  CHATHS

2

% HauGozee BEpOATHOE IHAUCHHE sop-g H PEINAA {10) nocnenoBaTeNbHEIMH [PH-
- v, 4 £h
Grkenuamm, umeem: 7

n= 2,?3084:@!45" 41'.

2

Koaguupent S suegest u3 (9), nomardn c=1, orryna
E=0,256 .« !

1 4 ~ 1
* Tiam HgXO)I{JI,EHHﬂ\G BOCIIC/IAYEMCT HM3BeCTHHIM 3HAMEHHEM CPEXHRH NmIoT-
Hocrn 3ewan &, =35,56. Ona sbipaxaerca ¢ TOYHOCTHIO, AOCTATOYHOHR na
“HACTOANErD BEMMCACHHSA, Yepes . .
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Qrciona
. Ij=

Tlonaras maa k,, D,56 1 Gepa #an m HalizeHHOe 3HAUGHHE, moayqaeh;”
S G= 4,483 *

Uro Kacaercd MACTHOCTH B lEHTpe K Ha TIOBEPXHOCTH, TO
v hy=mG==11,34,  A==CGslam=257.

Ll
OttiueM, naxosen, npu nomown (23) (§ 80) uucnosoe 3sHaueHHe OTHOMIE-
Q—P
ﬂ —rrtr

I Bnameua'renh Q Bmtmcnn.m ,n0 mpubaniendofi dopmyne (§ 81):

—gg(smm-—-m cosm)ﬂ%ﬂ.

. Bo Bropo#t uactd aTol (BOPMYNE MOAOKAM '%—”-_- 1,853 Bmecro

8
Q—-——rjk::*l de= 'Er—- [(Gm— #13) cos -+ (32— B) sin ] =0,9188 -é-r,

Boana E u g BOSLMEM MOJYUEHHble 3HAYEHHNL:

2 [
r - oy H ——y ¥ ¢ T
; « 2983 2883
(Tal{mi oGpazom HafimeM: -
. Q-2 1
* Q = 306,2" .

Jro auafdeude AOCTATOUHG MAAD OTAHYAETCS OT TOFO, KOTOPOE NOAydAeTCs
H3 HAGMIOZEHHHE H TEOPHH JMYHHO-CCIAHEYHOH NIPELECCHH. . -

86. dpsnusckuil cMulca TénoTE3R JiEwaHipa, Jlamnac ponyckaer, 4TO BHYTPH
AHAKOH InadHeTsr NpMpalleHHe MAOTHOCTH, COOTBETCTBYIONLEE HAHHOMY NpHpa-
H(eHHIO AanJeHHs, TeM MEHblle, yeM OoJnte cama [MIOTHOCTh. 71O BEpaNaercsd
thapmynoht

) . dp ) )
dh =, - 11
» , @ (ah
cne @ (k) — nexoropas QyHKUMA, KOTOPAs Ro3pacraer BmecTe ¢ 4. HauGonee
I'I[JCICT&SI runoTezd COCTONT B (DENACAOIKEeHHH, 410 a
I dp

. _ dh =, : (12)
rﬁi_e‘ h — nmocronuuds. C apyrolt croposs, ameed {(§ B4):

dp

=" : 1

DTKYHA ) .
dW L dp _ —p ik
1 =% dc- e '
[peneBperan wuaeHaMM, 3ABHCAWMMH OT CKaTHi o LeHTppGewnol cuidbr (yro
MOXKHO CHenaTb B STOM rpy0OM HCCHGHOBAHHYM BHYTpeHHEH MAOTHOCTH maaHeTH),
wonted noaowuts (§ T8): N ]
aW__sf, '

de T
f
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LY

dW
CPHBHI!BEH STH Iba BHpaMEHHd BAA ——, nMeen:

de
dk__ 4=f
4 iy A (13)

WT0 W YTBEPIKEAGTCH TUNOTE30H Jtewaunpa [opmyaa (2)], koTopan uMeet, Ta-
KM OGPAsOM, LOCTATOMHO BEPOATHYIO (H3HUECKYI0 OCHOBY, HFa cpasuerusn {2)
‘¢ (13} caeayer:

_ 4w

=

ot L

BoucauM cordacHo THmoTese Jlewanapa JaBlesne pp B LEHTpe 3emnu,

npernonaraeMoll muaxol. HTerpHpYS (12) or 0 mo C u npenefperan BHeur-
HHM JABACHHEM, HMEeM:

i o 2m
: po= (g2 — k= 2L e — ).

ITonomHN :
— 2,63 __ 3¢
. =~ 2“)(*212,“ .

rne g— cpr:ammﬁ MOREPXHOCTHAR . THHECTE, & k, ~— CPENHSI TAOTHOLTH Bemnu
(5,5). HMonyunm: .
© pe=0234 (Rt — kD L)
I

Ecnn MH XOTHM BHNKCHHTL pp B aTMOCpEpAX, 3aMETHM, 4T
v
i I am=10,76 Dg, (16)

i = L]
tme D—muotaoets prytH mpr 0% Jens (14) na {15) u mnomraa C==
=6 356 000, nonyuaes MPHOAHIHTEABHO po = 23200 000.

87. Tlpeneitsl CTHABTHEG-PALO ZNA BHYTPEHHEH MJOTHOCTH SEMIK. [Tpumenm 2a
GIMHALY IVWKE MONAPHE paguyc Seman, NoLOGHC TOMY Kak STO CAGNAHD
8 § 85, H TpHMEM 33 H3RECTHHIE:

1) TOREPXHOCTAYI0 RROTHOCTH 1

B=27, (16)
2) muTerpan .
! ' 3 5 ke2de= cpepuelt nnomolc'm =hab6=4, (17
3) umrerpan ) .
: 5 S hetde =T'= 4,74, s (18)
Y .

Yrg KACAeTCR -BeJHYHEL MOCASNHEr0 HHTerpand, sameTHM, 110 noCcTOiHHAR

- P
npeueccnn faer OTHOMICHHE Q 0 , B TO BpEMA KaK 3eMHOe CHETHe .n‘c!e'r

Q—P (§ 81), oTKyma CTRHOBHTCH 43BECTHHIM Q, xoropoe C JAOCTATCUHBIM
npHOAHEHHEN MM 6T OhITh BLIDANKEHO HEPe3

¥

1
' 8. ] 8
s‘Q:_"'»-'B—ujv._écidc—-'rs‘ﬂri .
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152 o [AABA TPHHAIATAZ )
rd
AN
C oTHMU XaHHLIMH, HOUyCKad, HTC k Bclomy KOHEUHG, MOAOMHTERRHO M HE
pospactaer Iipu Hamewenns ¢ oT 0 no I, MOKHO YCTAHOBKTh HEKOTOPHE IIpe-
HeMul JNA 3HAYEHHS NIQTHOCTH BHYTPH 3eMIH.
Ilycts ph-'p(c) ecTh uHTerpHUpyeMas lpym{mm B nurepsate (0,1} 0 mom-
TOM Taxag, 4TO * . .
. 1 1 . ]
P . o, * ' ! [ g b2 B
] 3§ petde =A, 55 potde=T. t\[‘{)

u

ot
’ . )
dyHiiud £ W p ROMKHEL COBHAaTh MO kpatinelf Mepe N AByX 3Have-
AW ¢ B HHTepaane {0,1). ,U,eﬁcmme:m&o MLl HMEEM; .

.. PR I I % 1

L

a

§w—mﬁw:m : P 1)
Ay gt . .

1 " * " r

§ (k — p) et de=0, ' @0

QTKYHA . ;' : . N

. 1t N . .

S(k—-p)(l—cs]cﬁdcrzﬂ. . N

+ . A

Muterpan momer pasHaTbed’ Hymo TOABKG TpH YCHOBHH, YTO k==p meuser
no xpaliHefi Mepe.OmZHH paz 3HAK B HHTEPRAIE, HHIETPHPOBARHL,
 Jonyerns, ure 3TO npnncxo,r.m'r APH ¢==0Cp. YMHOMAS (2@ wa ¢? 4 BuuH-
Tag (21], nonyqaenr 1 . .
roer b P i . .
’ ‘St — D) {61*--62) a2 db‘mo“ r - t29)
v 'S b 4 » I

- [ N . L e o

Srecs MHEMKHTENH r:lﬂ’—-— 2 H h— p omtonpemenﬂo MEHSIOT SHAKM IpH
¢=c;. MuonTenn ¢®—c? He HMeeT IpPYTaX. NEPENEH BHAKA] CISIOBATENLHO,
nebGXoMNMO, HTOOH % — p TEPEMEHWJIO elIe Pa3 3KAK B WHTEPBAZE HHTETPHPO-
BaHHd JN9 TOro, 4TOGH (22) MOTJIO YIOBRQTRO~
pATbCA.

*Yeranosds > 910, gamuM “yHKUHE p chexyio-
miyio dopmy: !

P=p B uxTepeane (0,'d),a < 1, 23

r=h<pin v @D, )} @
! CrakeM, uYTO SHAMEHHE % NpH c==g 3aKIoO-
| YCHOMENNY po ¥ p,. JeHCTBHTENBHO, €CAH CHENaTh
! rpaduueckoe npeactasnenne GyHkuHA £ M p, NpH-
1

. ' ) HATH, yOenaecs, 4T0 Kpusasg kyk, » JIPRACTABATIO-
Yept. 7. mas pyHKuyI0 k== k(c), nomxea nepecexan; KauToe

H3 Tpex aBeHneh nouauoﬂ ABCD, 1coT0paﬂ npef-

cTaBafeT GyHKpHIO p=p (c). ‘

Cornacko THrOTeaR, <CIAEAHHON, -OTHOCHTENEHO &, KpHBag Rk, monu-
WaQTCA BAPaBO; OHA HAYHHAGTCH BHIIE s B (vepr. 7} u omycxdercs nmike Cj

- HHM@ast BHAMEHHA £ 31 afielidcel © R2-H p 32 OPHH- |
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£OrAacHo TCABRO 4TO HOKa3aHHOMH 'JJ\'IEMME oHa ,00934TEAbH0 AOVDKHA THMETE JBE
TOUKH Nepecevenns c goManoht ABCD. 3uauenus p, W p, SBUIOTCA, CAeIO-
BATENbHO, BEJXHHM K HHNHHM fApeaenoM % HpH ¢~=& 9TH NQCAERHHE NOjY-
4HM; BROIS THIIOTe3y (23) B (19), TaKAM 00pasoM, HAXONHM:

. ) < rp0u3+ # {1— u:‘)-—‘d G 3 94
y o pt (I —a¥) =T, @9
H, pasp&uians -OTHDCIlTeﬂhHO Po H p1: . .
(= A—(1—a)T_ 1 ! )
Q:’—da A"{_(&_'P} ("Ej‘+u + ag)l w F
et _P—Ae AT i
. ¥ B e v '

. -
4 > 4 x .

"O6asr- fipefiena - YMEHRIIAIOTCH NpH BO3pacTaskk a. Huwanh ‘nrexen p
epecTaeT * GuTh NPUNEHMMEIM, * KOTA&' OH CTAHOBHTeH DABHBLIM &p. 310 HdcTy-
N2eT NMpH 3HAYCHHH &, OUPEAEATEMOM H3 .

CoL . s

'/& k£=0844 )

i =

L x _ 3
Broxa sTO onpemencHHOR 3HaUeHHe d B nepBylo dopwyay (24) r aamenss
TAM p, 3HAYEAHEN &y, OOJY4AEM.COOTBETCTRYIOUIYIO BeAWMWHY p,, M3

e

5
B—R)” k{]

T

=T47.

= FRy + fﬁ A
e m
" T (];—-k,)

T ! Il
8to.p,, seaserct :ralm{e HUKEAM npeﬂenom II.‘IOTHOCTH B HeHTPe, TAK KAK,
eciin cmeraeM Ry < K, ,..T0 KPHBAST Koy ﬁc*rpem’r exHHcTBeHHHﬁ pas aomMa-

HYIO ABCD Loome‘rcmyiomylo 3HAYCHUAM Pl . 9
oob . C PPy U Py . .

‘B ,uﬁ'repaane“(awn ‘Mo:-fmo npm;sm, ans p, 8d uua‘;cuuu npeam B on
8a BEpXHI npedes 'anauehiie’ by} ‘woTOpoe nunyqaeTca H3 BTOpO# q)opuynm
{24), no aras %, BmectQ gy, T. €.

. k!_ .
- P Pu—k1+‘ T (25)
!

[elicTBuTensio, BTOpaa ‘dopmyda {24) Bmpancaer, qTO :cpm;an kukl BCTpR.
vaer no wxpaiinef .mepe eduhcmsennbili pas noManyio' p==p,, p=p,'a, s
YaCTHOCTH, JOMAKYIO P == Py, =~k > Ecan qna == a Gyner k)pn y TO PHCYHOK
GOKAZHEKAET, YTD HE. MOMET MMETh MecTd HH OIHO NepecevenHe,

+ Tanm e patcyﬂmenﬂenf MEI OK2327H ﬁm, uTo, eCAM 3JaNAH BepXHIH npe:
Zen k0 DAHHOTO '3HAYEHHS C==1/, MOMHO TpPHHRTL 3a BEpXHHH npened pg,
onpeneasemsii H3 nePBON tpnpmy.m (24), ~noslaras T, uelt A BMeECTO Py, Ho
HeTpytto YOSEMTECH B TOM; "UTO TAKHM ofipaaong MED no:;yq:»r:aﬂ Bkt Gonee Bhi-
coKul~peaes,~uen ToT, koTopmi maefen ‘dbopmyncit (2B). ¢ - *
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CaensB YuC/ADBRIE BRIKASAKH, M Haitmes:
opu e=0,0 awxHKi npenea 4.2%. nepxuuii mpeaea 061

- a= 03 » L] ¥ L L] "

s g== 0:4 . . 4’58 » b 19|8

. =03 . 44T, S >
. a=06 . 428, . 102 ;
y oa=07 . .39 . 864

-, e=08 - . 173

o a=0844 » 270, . 747

s = Olg » ‘u 2’7Q ] » 6116

S a=L0 SO 1 I . 474

Ecan elle AONYCTHTE APYTYI0 FHIOTE3Y, 4 HMEHHQ, 4TO MPUPRUICHHE MAOT-
HOBTH OT IHOBEPXHOCTH K UGHTDY CHIQHOSZMCT §ce MeHee Oucmpsiyt TpH 'yoe-
ARMEHHN TIYOHHH (4TO PABH.CHIBHO YTBEDWISHHIO, UTO KpHBAs %yk, oGpauiena
BOTHYTOCTBIO K ocH adcuucc), YO MOwHO Halti fionee TeCHme npemeiH.

QrpanuyuMed OnpemeAeHHeM BeDXHHX NPeHenoB, OTCHIAAR *UHTaTens K OpH-
ruganenofl crathe Papmo (,Bullet, .Astron.® 1890) sa puumcnensiem rmkwero
mpengia. ;

Beposorarensaast dysruna p usobpawaaetcs AByMA npavuma AB u BC,
¥PaBHEHHN KOTOPHX TAXOBE!: *

.
! p=p, B BETeppane (0, a), .
¢ r=ptal—0. . (@ 1},} (26)

H KOTOpHE UMRIOT 06wyl Touxy c'abcuuccofi @ H opau#atoit p,, ‘ecau mo-

—

K 8
P pe=nitali—a. en”

! fleno, yTO COTMACHO CHEAAWHOM CHIOTESE KpH-
! . Bafl Byk; He MOMET BCTPETHTh HBAWAK JIOMAHYIO
"4 tY, ABC (uepr. 8), ecni OHa MOABIMAETCH BHLIE TOY-
]
t
I

.'-(f, kit B, Takum obpasom.p, (opaunara B) ects Bepx-
! puft mpemen R npa e==qa.
g @ i Beona "(26) & ycnosume ypasnenns (19), no-
?Aa 2 TyyaeM, MPHUHBMAS BO BuMmanue (27}
D=py M:h—wm+@h} . (8)
'—Iell:l'r. 8. 6P=(1 —a% q, + 6p,, '
OTl{yﬂ.a fl ] - ]
' 2A—Iy 7 31 —a)T—2(1—a9A

‘ U=T 233 F o == T — 3at - 2a8 . (29)

+ Hocae srudcaenust py u gy (27) maer ucxombif Bepxuwil npemen smis p,.
[Tpn =0 {29) u {27) maworn:

o0=310, . qf==984  p0=12,94

nomasass ABC obpauaerci B OFHY HHCXOIAWIYIO IPAMYIO; 2.Y ects Bepxwuatt

npefes TOTHOCTH B UEHTDPE, ¥ W8 dept. 8 nerko BmBecTd, uro p° ecrs mepx-

HEH npenes HOBEPXHOCTHOR MAOTHOCTH, . .

 lpu ¢=0,85==q, Hamn dopMyxt xalor" p1s p, 3HauenHe 2,70==k,;

COOTBTCTBYIOINAT ReAHuMHA pf==8,37, U Jerko BHAETH, UTO 5TO €CTh HHMHHA,
) ; t

.

¥

.
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Hpaen NJOTHOCTH B LEHTPE; TaK Kayx npaMas AB {p=p,) newur BHUUE KpH-
roft k&, TO ue Moser OwTh GOXble OJHOIO NEPECcEUeHHH 9TOH KpuBOH c Jo-
wmanolt A8C.

Tpu a>>0,55 (29) maer ans p, 3HAYGHME, MEHBIIEE, YeM &y, a i
p,— 3HauesHe cnHukoM Goabitoe. B aToM caydde CAGHYET 3AMEHHTH CHCTEMY
ABYX TIDAMHX, H3 KOTOPWX OZHA TODH30OHTaIRHAH, 4 APYTas HAKAOHHA, cuCTe-
MO HBYX HAXIOHHMK NPAMLIX, HMEIOIMMX O6myI0 Fouky ¢ acuuccod ¢=—=a,
W 43 KOTOPHX DTOPAas MPOXOAWT Hepe3d TOuKy ¢ koopnuuaramu (1, k)T

[TosTOMY MONGHKHM . .

B==Pg— Q¢ g iatepsase (0, ), - @0

p=ki-+p(l—c}, . (=, I } J{ )

ApH YCAORHH ‘ v ¥
n— g ==k + g (1 —a). .

Yeaosga (19) mawor Torma:

: 40 — k) =gtk g (1 — ) _
B (0 — ki) = goa® + ¢, {1 — a0

Opaunard ofwel Toyxu AByx npsmux (30), wam
VBa=R gy {l —a),

ABNASETCA BEPXHUM HPENEROM £ NpH ¢==0.
Taxum 06PasoM [OMYH4I0TCA CARAYIOLHE NPRIeAL Il IIOTHOCTH:

P Bepxift Humanit
. , mpenea npenen
) 0,00 12,94 8,37
0,10 11,96~ 8,27
0,20 11,01 337
0,20 . 10,03 8,87 !
0,40 933 8,35
: 0,50 8,66 7,89 .
080 7,78 7.03
670 -, 6,60 6,06 .
0,80 5,43 5,07
0,90 4,26 396 ¢
1,00 3,10 2,70 .

[

Srech - BMHCAHE NPOTHB KMKAOr0 BEPXHEre Mpejena H HINHEBH-npenex, BH-
penedHnfi Pago mpu MOMONLIM KPHBOH, OXBaTHBAIOUEH HAKIOHAYID OPAMYIS p==
=p, +q,(1 —¢) cucrenu (26) ¥ HAKIOHHYIO TPAMYID p==po— g¢ CHC-
temsr (30
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1. ®opuyiaa Taveea. [Tycts BHpOCTpaHCTBE‘erex #3MepeHull, OrpanHuEHHOM
onHOW W HECKONBKUMH MOBRPXHOCTAMH, KaHd tdyuxwas Fx, y, 2§, koueunad,
HEMpepLBHad H ofHosnayHag AR BCRX TOWeK OPOCTPAHCTBA H HA KOHTYpE H

F
HNEIOU(AT NRPBYIO NPOUIBOHYI0 MO X% == , KOHEUHYO H uurerpupyemyio. ‘fo-
T ¥x

NyCTHM €IUE, YTO FMOBEPXHOCT: W/ BCE MOBEPXHOCTH, OrRAHHHNBAOLIHE abnheM,
HMEIOT KacaTenbEyi0 MIOCKOCTD. '
PaccMoTphM HHTerpan -

Sﬁdﬂ

rne dr eCcTh 9AEMEHT ofBeMa | HHTerpan PACUPOCTPaHeH ©a BCe paccMaTpH-
BaeMoe TPOCTPAHCTBO. ) )

3amenum dr uepes dxdydz u npoun‘rerpupyem [0 J; TMOAYYHM I8 Kangaol
OAgHol mape apadeHHi.y W ozl .

-

aF,
—dy=F—F, i .
. \Swe=R—A )

. .
-

rne £y # Fy——3uauenus F B 1:cmcax’P.1 # Py, B KOTOPLIX mapamienh K OcH X,
COOTBETCTBYIOIIAR NAHHEINM BHAMEHUAM ¥ H Z, BCTPEUSET KOHTYDHYIO NOBepX-
HOCTE, 2T0 Gyaer B Cqyyae, €CIM YKA3aHHAA Napa/iienh HMeeT TOARKO Jpe -
ofIIpe TOYKH ¢ KOHTYPOM; HOKA3&TENLCTRO 6ea,rpyna tpacnpocTpaHaeTcy M Ha
cayuai mI0S0r0 ueTHOT'O wHCEa ToHek nepeceucHud. Ha ocuosanun (1) umeen:

. ’B_F. gt = j' f d;,.;zzydz _” (Fy—F dy dz. @

n
-8 Lt

‘Obo3uauum. uepes dSj, mIv.S'2 -3JeMeHTE! TOREPXHOCTH Aa KOHTY[pe, KOTopLle
BHIPE3AET TPH3MA, MapaIenpias, OCH X, HMEIQWAs QCHOBAHHEM B INIOCKOCTH V2
NPAMOYTONBHHK dy. dz, 1 OGOSHAYUM HePe3 n;, n, BHYMPeHHie HOPMANK B TQU-
kax Py, Py, NeXalHx BHYTPH MeMRHTOB ds;, ds,, Yrmu (m;, x), (n,, x), KOTO-
phle_yK438HHEIE BHYTPEHHHG HOPMAamH O06GDA3YIOT C TMONOWNHTEABHBIM HATpABIe-

.

* HMEM OCH X, B3dKIIOYAIOTCH — OepBulfl mexny O u ‘T':;i‘ , Bropolf — smemiy % H
« x
; MO3ITOMY : a '
1 dy dz=co0s (ny, &} dS; = —bos'(312. ¥} 4S,. .

[Toacrasyas B (2), noayuum: .

L
- SM dr == — jﬂcos (10,%) S — S' Pyc0s (13, X) dSo,



SOPMYJIET PAYCCA H TPIIHA 157

rfe nepeuii MuTerpa’; UPABOE YACTH -pacnﬁoc‘rpane'ﬁ Hd! BCe* TOURH, , SHANATHY-
nele P; HA KOHTYDHON TOBEDXHOCTH, @ propglf BHTErpan — Ha BCE TOUKH,

ananoreuike P, . TIpoiue MOWHO HAMHCATE: N .
dF E .
% gr=— | Feos'n, x),dS, * (68
S ax S L} N '

1
rae BTOpoH HHTErpan DAcUPOCTPIHER HA BLID norepxEocth.
£
34
Ao u ectn gopauyaa-laycea, SaMeuad, 9I0 v COTIACHO, OOLIYHOMY 3Ha-
n . L

YEHWIO CHMBONA HACTHOH NPOHSBOLHOH BLIPAWART OTHOWEHHE MpUpPAILICHHS KO-
OpAHHATH X Hexqropuﬁ TOUKH® K TEPEMEILIEHHID M oroll We.TOYKH ‘110, BHYT-

3 "

pernelt Hophaim, . MOMeM elle HANHCaTh (8) Taks. .
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2 v H Fid
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5 wr ax ’ oo e
. ‘ o Sadr =— | F=dSt . u ’ 3.
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Bauesanue, JIOKAIATENBCTBO COXPAHAET Cuuy, €CaH” F B HexotopoH TOu~
Ke A (WIm B KOHEYHOM WHHCIR ,TOYeK) CTaOBHTC GECKOHENHOCTBIO HOpAaKa
» - M *
}1—3, e n<_2, & r ecThb paccrosiie Texymell TOYKH or A

9. JlemmA I'pHEA. PaccMOTpHM  YAcTh fIPOCTPRHCTEZ, OrpanHuensyio, Kak
B mpomoM naparpacde,-n ‘mycrh U u. V—nge PYHKIHE QT X, V-2, KOBEH-,
HHEe ¥ HEPEePLIBHEIE BMECTE CO CROUMY IEPBEMM JFROHBBOAHEING 1. JOMYCKAL0-
mpe, 80CHUIE, KOHEUHbIE U MHTErpPHpYeMEe BIOPHE nponaspaune.s Coracio (34
MieeM:
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. — ——d &Y de= | L (U2 Y dvzm = | U = dS.
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F A . ‘. i - * X l!o‘(’ > T “ \,4! N
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Ocobute caywau. 1. [Nonokum U= 1. $inteen: ~ .
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gagm = lgﬂds. )
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4 - *

2. Honowns U=V u npumem o6uuuoe oGo3HauCHHE! .
" IVNT L AVNE | Ve
MV=(— — —1 .
* 1 ox + By) +(Bz) '

dopuyaa (4} naer:
5‘:1,-; Vdr - j VA Vdr=— j‘ V'%‘V ds. .
fa 1
] ] t & ’

Bamesanue. DTu GOPMYIH, 33 HCKAIDUEHHEN (6), umewr cuay, ecim ‘mpo-
CTPAHCTBO T €OTh HEOTPAHHYGHHOe GHEMHEe TIDOCTPANCTEO [0 OTHOWGHHIO X
SaMKHYTOH NOBEPXHOCTH §, npu ycacBHM, 0 U u V 00paluAoTes B HYADL
HA GECKORGUHOM DACCTORHHM, TAaK uTo, 0G03Hadas uepes R paccrosHue Texy-
el TOUKH X%, ¥, & OT NoCTosuHOH Touku O, npoHsBeneHNs VR, UR ocra-
BANHCh G KOMEYHHIMH NpPH HEOTPAHKYCHHOM Bo3pactanun R, IefictByrensho,
paccMOTPHM OGheM, 3aKmOuenHsift MexLy mnoBepxHocTHIO S M cthepolt 2 pa-
muyca R u ¢ nentpom B O, Aewawe#t MOAHOCTHIO BHe S. TMNpumensia {4) «
STOMY OCBEMY, M NONKHN NPRGABHTE K DPaEof 4acTH wiey:

v
' —-J‘U?}—/dE, (o)
E

[

Ls
FA HHTErpAT PACHPUCTpZHEH A BCIO MOBEPXHOCTH cepur I,
OGoanauan uepes 4Q Temecnw#t yron c mepwnol B Touke O, mowem mo-
AoKHTs dX==R*dQ. Tlockomky npoussexennn UR, VR OCTZIOTCH KOHEYHBIMH

v
TIPH BO3PACTAHHH R, OCT4ETCA KOHEUHHN H MPOH3REZEHHE Rz-ﬁ-,l'ill( yra, oGo-
A "

3Hayas uepes M, N HEKOTOpHe KOHEuHue BE/MYHHEL, MOMHO NOAONHTA AAR

BCEX 3HAYEHHH, ﬁé.rtlhmnx HEKOTOPOro npefena: ,
M oV N
UC“"W -~ < pand |
. . R an A2
TTostomy umrerpan (&) mo aBcomoTHod Bemwunue “Gyner MEHBHIE, yeMm
MN j‘ 4o SN .
R Y .

t
H CIelOBATenbHO, obpamaercs B ayds mpy R=— oo, ‘Popmynus (4), d eneno-
BaTeabHO, H (B}, QCTAIOTCH Ge3 H3MEeHEHHf, ecnl T BHIDAXAET BHEWHHH ofhen
fI0 OTHOWEHHIO K WOBEPXHOCTH §; TOABKO # B STOM CAYYAe BLIpAKAET HOp-
MaTk, HRYIYIO OT S K SHewneMy OOGBEMY, T. €. GHeltHion HOPMAAE.
Hma cayvag (6) ywacrne chepr 28 DOBEPXHOCTROM HMHTErpaie, Boafule, He
Heuezaer. Eonn fonyeram, uro )
lim &2 ?,Z: M, '
. s  R=00 IR
GOTYYHM HA
i WV .

N . ImR—= —"M,
B=00 3!1
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.

i YKA3dHHOE YYACTHE CTAHOBMTCR, pH K== 00, paBHLIMS .
-
- %dZ:—SMdQ: — 4a M,
x 4z
v '

. $opmyna (6) toraa npHHHMAaeT BHA!
5:&2Vdr=—‘5‘¥d.5‘+4::114, .
N

5

=

Fl

rae n o003HAYZET BHOBb SHEMKIID HOPMAJIE. ) .
. Y

4. Broras copmyaa Trupa. Tlomomume 8 (5) U=7‘, The r — paccrosHHe

Texymefl TOYKH X, ¥, 2 OT Tocromuuol’ Toukn O BHyTpH ofBema 7. MoweM
L] 1,

npumenuth (3) k obpemy T, HCkaOuad oGBEM INPOH3BOJLED MAIOH chepel 2,

nmeronielt entp B Q. OfGosHayad Yepes T, OTPAHMYCHHOE TaKAM OCPazoM npo-

CTPAHCTBD H 3amedan, uTo !

v

panuen (5) B Buge:
) 1 3 1

2 . L .
N Ly, 14 r 1 3V 7
AVt — V[ e V=Y A4S N [ — ——V—") 45, '
fr Ve g (-5 =) g(,. V)4 )
% & ¥

FIe MOCACXHHH HHTErPai PacTpOCTPaHeH Ha hoBepxHOCTh cepul X, Jamenun 42
uepes £2aQ, noe 4@ uMeeT TO e 3laueHWe, KAXK H B NPOUVIOM naparpade,
Torza sTOT HHTErpan NPHHEHMAET BHIL

1
\ ¥ \ 4
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eMHOrO HATEerpana, 3aBHCAWIErO' OT Manc cdepw %, Hcyesaer myecTe C 7.

Sanmeqanue [. Ecnd Touka, OT KOTOPOH OTICUMTHBAaeTcs DacCTOfHME £, Ha-
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160 GPHJIOKEHWA : .

Ecnu, nakouer, touga O HaxOLHTCH AZ nosepxﬂocmu S {1 '9Ta TOREPXHOCTE
AonycKaeT B HEH KacaTenpHYIQ nnocxoc*rb TO PacCYRIEHHE, aHAMOIHYHOE TOMY,
KOTOpO® MOCAY:NHAO A, YCTAHOBMQHHS (?), NOKAWET, YTO B STOM Cnyyae

eyl :
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2nVo=S(V L1 a_v) as -—fla;m:. {7y
. S oy a") e &t t,'!r
amguanue H. Tonowms B (7)) (71, (7) V=1, nonyiun ¢opuysy
Fayeea:
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. . R on e e ,

B 3anncmzocm or 'roro ayner 'roruca o nHyTpeHHeﬁ nﬁemﬁeﬁ i{m{ ha 110-
BePXHOCTH. ~

5. BreasEsRE A,V B OPTOFCHANBHAX Hpnsonnﬂsﬁﬁmx KOOPHUHATAX. MOH{BM
naTh Kax I'IpHJIO}I(EHHE qlopmynm (6) Bmpame’ﬂne A,V B oproroHanbHLIX KpHBO-
JHHeHHHX KoOprHEaTax. [IyeTe ToukH npoc*rpchTBa OTHECEHH K KPHBOAHHEH-
HELIM Houpnnna;ram £y, %, xs, B MYCTh , "

Vs avdic? - blidx? b odxg? | oo

~— KBaApAT Auneftuoro SaemenTa. Paccmo'rpum oyuxumio V'(x;, xy, x3) H [IpH-
JIDNCHM cpopmyny
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Kk GeCHOHEUHO MANOMY 'napannenenuneay, tpu Depecexaioutixcst pefpa KOTO-
poro O4, OB, oc KacaTelbHE K KOOPUHHATHHM ~npHAstM. OGo3HauMM uepes
GD, GE, GF peﬁpa, napamlenbnare H NPOTHEBONONOMHKE, toQrercrrento, 04,
OB, OC Yacth TOBEPXHOCTHOIO Hmerpa.ﬂa 3aBHCAW@T OF [pPaHH OAFB
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UacTh HHTEFpANa, RPOHCXOASIAT or nporusononomnoﬁ rpany, HMEer aHd-
NIOTHHOE BHIDANEHIE, B KQTOPOM <Ay nppmsonbnomnbm 3HAKA, 3 KOMHYeCTBa
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SOPMYAH TAYCCA H FPUHA 161

K uTO "uAg OeckOHeuHO Manoro ofmema ¢t neppag 4acib (6) momer OHTH BA-
nucana B Bage A,V 4T, moayups, OMyCKad of1mit MEOIHTEND (T

1 ¥ [beaV d feadV ® fab Vv
AoV=—t | on [ — — — = — —_—(==¥). . L)
* abc‘[ax, a Bx,) + dxg \ & r)x,) + g \ axg) ] . @
fpusep. Tlonspane KOOPAHRATH. Iycte p, B, v— paccmaTpuBaemme ro-
NAPHHE KOODARHATH “(PALBYC-BEKTOD, nOAApHDE PACCTONHHE, NOMTOTA) TOUKH
NpOCTPAHCTBA. "
Kax yie OTMEeeHO, KBaipaT JuneHHoro SiemenTs pamei:
. dse e dpt - g2 03 - g2 sinl 0 dod,

-

.

[Monoxis B Bupawenun (8) BuecTo . -
Xy Xo, Xy a, b, [
COOTBETCTBENHO, b
- p. b0 1, g, psinf; . .
AOYHUM; . .
I av 1. d % I -, -
AW~ | 2=} + ,—(slnﬂ—) _—
: pt Op P dp p2sin 030 Lol pesin20 g .,
IO HHAYEe MOMNeT ObTh HANHCAHO TaK; . .
- Lo 1 & (. o3V 1 @V )
28,V —p — 4+ —— {5in b6 — —_—
B,V =0 dpt ¢ V) sin 0 a0 ( a6 sin? 8 ou? .

6. TAPMOHHYECKHE &®¥HKIIHH. Tapnonnueckoh dyuxiiefi 1nn orpaduHyeERHOro
TIpoCTpancTEa T HaapihaBTea Takan QYRKuus U, KOTOPAs OMHO3HAHHA W KOHEGHNA
BO BCEX -TOUKAX, BKMIOUAN M KOHTYD, HMEET KOHEYHKE H HEefpEpLIBHLIE NepBhE
[IPOH3BOANKE, KOHEHHHE W HHTErPHPYEMHE BIGPLIE POW3BOANEIE, YIOBAETRO-
pioue ypasnensio A,V == 0. Taxan (QyHKLUA OMPEAENEHa BO BCEM MPOCTPaH-
CTBE T, ©CAM JIAHW ee 3HaueHus Jyid BCEX TOHEK ROBEpXHOCTHOrD KOHTYpa S,
OTpanUIUBAIOLIErO npocTpaucysp T. JleHCTBATENRHD, paccMoTpuM  <epy Z e
LEHTPOM B HEKOTOPOH TOHKE O BnyTpH T, pamiycqm r, URJIHEOM HAXOIIUIyiocs
BHYTPH INpOCTpancrsa T. Jipumenan thopmyny {7} & ofzbeny, 3Ax/MCUEHHONY
BHYTpH 2, MORYURM: . '
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162 IPUNROIKEHNA
-
TaxuMm oOpazom umeem Teopemy [aycci: raplicandecxas (ywxkuuwa bpoct-
paHCTEA T umeer B® Kaknol - Touke O STOro mpocTpaHcTsd 3SHauenue, paBHOe
‘cpenseMy apudMETHUGCKOMY H3 3HAYEHHH ee B TOUK2X MNOBEPXHOLTH Cihepht
sC UeHTPOM O M IOJIHOCTBIO 3axmloveHHOR: BayIpy t. OTClBZa SCHO, YTO rapMo-
' HHHeckas (QyyHKLHA He MOM(eT MMEThE MAKCHMYMOB WAH MHHHMYMOB B TOUKAX
NPOCTPAHCTBA T, 84, HCKAOYeHMEM KOHTYpHOR™ noepxuoctd. IlosToMy, ecaun
Taxa GyHKUMA PaBHA HYMO BO BCeX TOUKAX' 3TOH NOBEPXHOCTH, OHI HOANHA
GITh HyseM BO WCeM rpocTpadceTBe. Mel BEmeny, Kak M3 STOro cBOBCTBA HOKA-
3LIBACTCH, IO rapmoHdyecxas (yHKLUA TIPOCTPAHCTBA T OMPEALHCHA, €CAH JaHbl
BE AHAYEHHR AAS KONTYpS.

-
]

" MOTEHLIMANBHASL SYHKLIMS LTATNICOMAAIBHOTO TEMA

7. CyoficTea NOTERNHANBHON OYHKIHE NMPOCTPAHCTEA. Pacemorpum HexoTopoe
Teno C, KOHeUHAaHd NAOTHOCTL KOTPpore B Touke (X, v, z) eorh &, mycTh 4t
&cth snemMenT o0GbeMa, OKPYWAIILETo 3TY TOUKY, r-— paccTossde oToH TOUKH
or mexoTopol (wmrcupisanuoit Towxk P. Vidrerpan

> - = d - *

- - "
3
pacnpocTpaHeHHHH HAa BeCh 0OBEM, 3aHATHH TeNOM, HASLIBAGTC NOMEHUUAAL-
HOf iynrnued Texa € wa TouKy P. -0

Crenylonme’ ceolicrsa dyynxuun V noxasmeaorch ¢ Goabmell wan Mexsuied
CTPOTOCTbI0 BO MHOEHX KypCax asanusa W MaTemaTayeckod usuiu:

L. V, pacemarpupaeMan kax, QyHKUHA KOOPEHHAT X, V, 2r TOUKH P, oF
KOTOpOH M3MEpHIeTCH . PACCTONHHE r; ZOMKHA GbiTh woneuHoH, nenpephiBHOM H

OXHO3HAMHOH. .
vV 0¥ AV )
2. Ee nepug npOHSBORHWE (— , t—, — TAKKE “KOHEYHE, HEHPOPHBHM 4
: dx Ay’ Az

ONHOBHAYHK. ByXyun MoMHOMEHMBIMH Ha MOCTOAHLYIO [ HBIOTOHHAHCKOLO TATQ-
TeHHd, OHH BMPAKAIOT ‘COCTABASIOUME 11O OCSIM 'KOOPAYHAT APHTRKEHHS, KOTO-
POE TEeNO COKA3HBACT HA eAMHMLY MAcchl, cocpesoTouesHofi B Touke P(x, y, z).
3. B'roph;e IPOUSBOIHEE Qf_‘{, 2V H T. A. KQHEMHEl, HENPEPHEHHE B OFHO-
A2’ dxdy "
3H2YHK BO BCEM MPOCTPAACIPE, BHEINHEM OTHOCHTEABHO Tesd. OQHH CyniecTEyiOT
H HOHGWHH BO BCEKOH BHyTpeudedfl Touxe P, mia KOTOpO# OTHOWeHYE npupa-
WEHMS TLIOTHOCTH K PAcCTONHHI WO MOOMY HampaBieddio, ucxoasu@eMmy w3 P, |
KOHEUHO. . "
4, Bu€ Tena ymOBAETEOPALTCA ypaBHeHne:

-

F

B V=10 ¥ .
(teopema Jlannaca).

5. BHytpH Tena: Lo .
- o g Ve Ak A g
(reobema [Tyaccona). . - {

6. Ha 6éckoreuno Gomuon paccropnd V' ofpainaercs B Hyab, npuuen,
ecnn .R — paccerosiie Touk Plx, y, z) ot HeKSTOpOl  PUKCHPOBAHHON .TouIKN
L2 " NN

caMoro Teaa, To . .

lim (RV)= A1, . . .
RH= 00




MOTEHUWANRHAS GYHKLHA 3NAANCOURANBHOTO TEAA 163

wae M—Macca Tena. D10 noctennee CBORCTBO CTAHOBHICA OUEBHJHBIM, eCiAd
saMeTHTh, 4ro 8 cway {10} V' mcerma 3aKIOMATCA MEN(LY -

‘ MmoooMmoC
R R .

gae R, H R, — nauSoipwee M paHMEHbIUeE DACCTOAHKA TOMGK TEAA OT TOUIH P.
Korna P ynansetcid B G2CKOHEUHOCTh, OTHOIGHHS R:R u RyiR crpemmicn
K eIHHHIE. ’ ' -

Tlepeuncnensnie CBOKCTBA SBARIOTCA XAPAKTEPHCTHUECKHMH M RIO/He ONpe-
AEASIOT NoTeHiManbuylo gyrkunio Teaa C.

8. Trosema * Holoroua, OOrOpodusii caoll, 3aKAIOGEHHIE MeoicOy O6y+ 5T
HOHNERMPUNECK LML NODOOHBLMIL IAAUNCOUOAMIL, RE OKAIBIEAENT HUKQKOZO npH-
MANCERUA Ka MOUKY, ACHCOuNIO SHYMPR NOAOCMIL

Heficteutensio, nycts E, B E,— KBa 2IHNCOUAA, "OrpasKiBalolke croh,
Tlycrs HekoTOpas TPAMas ¢ nepecexder BAJAHICOHA E, B Toukax A4, B, a sami-
mcoun E,—n8 rouxax C, D. B raxom cayuae: ) ’

Ac=pB. * . )]

JleficTBHTEABHO, AHAMETPAJRHAR IOCKOCT, CONPHMEHHAR C HANPABICHHEM ¢
OTEOCHT@IRHO s/Mnconna £,, HMeeT TO e CBOHCTRO M OTHOCHTENLHO 3JUIHO-
cona E, Ha.0CHOBAHHY moAo0uR 00enx ¢Uryp, K NMOSTOMY XOPAH AB u CD
_#NeiOT OFHY H TY Ke CPEAHION TOUKY.

PaccmMOTpUM KOHYC BeCKOHEYRO MAJIOr0 OTBEPOTHS & BEPUIHHOM P b rouxe
BHYTPH BHYTPEHHErO iuncouna E,. DTOT KOHYC BHIDEET W3 HALIero /0%
JB1 KOHMYeCKHX OTpe ka passolk Beicotst AC u DB. OGosnavas yepes p pac-
CTONHHE Texytilefl ToukH oT P, uepes 4 — yrioBoe—0OTREPCTHE KOHYCa, TONy-
M JUI STeMEHTA MACCH (NPEATONaras IVIOTHOCTL pashofl emuunue) pdp aQ
¥ I NPATANERHS 'STOrQ sNeMenta Ha Touky P fdp af, Otciofa TIPHTLKEHHT
<0 CTOpOHL KEYX. KOHKUGCKHX OTPESKOB GYIyT:

’ P4 .
£d2\ do=fdS (AC),
Fe
. PB <
f a2\ dp=7az (DB),
PD v

+

11

I3

-

Ha ocuosaany (11) STH nRPUTMKEHHS pABHH H, Gyayus HanpaBAEHHEIMH
B MPOTHBONONOMEBE CTOPOHH, B3ZUMHO YPABHOBEIIHBAIOTCH. Paspenss  mcio
Matcy Hamero ¢of Ha GeckoneldHo manne 4acTH HpH MIOMOIM KOHYCOB C Bep-
amHOH B TouKe P; NPUTMAEHHS KaKIOH Maps TaKWX uacTed H3ZUMHO YDaBHO-
BECHTCH, YEM H AOKA3LBASTCH TEOPEeMa.
. 9. TEOPEMA AMBOPH OTHOTHTE/BGHO CODOKYCHHX SIMHNCOHIOB.

Ilycin a g oz ;
z - Y -
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11 . TIugemmu
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64 | MPUNONKEHNA N

— YPaBHe#psa ABYX KOBUEHTPHYRCKHUX INAHICCHAOH En £, nMeomux  obinee
uanpasienue oceil, KOTOphe OyAeM HasLIBATE COPOKYCHBIMH B. cyuae, ecan
Oyner!

- al—p=b 1= 0

Myers A(x, y, 2)—Ttoyxa, Aewawas ua smmncoupe £, koropoll coorser-
cTBYyeT Ha snaHnconze F; Touka A, T KOOpAHHATAME:

LY
~ a b [
x}-:b&‘-x, }'1:"5{3’: 1’-1=?’ z. (13
Oycrs eme B(X, ¥, Z) u B, (X,, ¥;, Z;) —mBe ApyrHe £oOTBETCTBYIOILME
TOYKH, MNEPBas —HA MNOBEPXHOCTH £, Bropax —wHa £,, CBA3AHHHE TaKEM e
- coornowennen (12). .-
Hoxaen, uro o

ABy = AB.
JeticTeuTensho, HMeen: .
tg | g
a . a X2 — 12
I il i (zel" - ‘)"‘”‘ (“ - z%).x"r- — (e’ — ),
—r—m—rr=Tm P gy P a gy 13)
22— 72 8 .
(Zy— 2P~ (5 —2P= Tzﬂ (f —A="F5= (@}~ -

Bsuay Toro, uro kax (x,yz), Tar # (X, ¥, Z) ynosnetsopsior ypasHé-
uno (B), 70 Oyaes umers: ° } . .
i i (ABy)r = (80,
YTO ¥ TPEGORANOCH AOKA3ATD. )
10. Bnauncoupanpiine cosokycHmE croun.Pacemorpum caol T, saxmovennmi
MENIY HBYMA KOHREHTDHYCCKHMH CO(OKYCHEMM OCecKOHEUHO OAMSKEMH OAmmi-
conmamu, NMOAYOCH KOTOPHX COOTRETCTBeHHO pasum (@, B,y) u (ak, B4, vA),
rie /2 GeCKOH@UAC MA/o OTNHWARTCS OT emumanm, ITycts 7, ects chod, sarmo-
YeHHH MeNMAY ABYMA KOHUBHTPHYECKHMA SMMNCOMAAMH ¢ TofyocsmH (4,
B, 13) B (a4, B2, 1oh), HMEOWHMA © OPRABAYUIHMH ‘SANKACOMIAMY, OGIMUIY
ieHTp B ofimee danpaeieuue oceft, [Tonomum, yro

ﬁjﬂ —62‘7: ﬁl2 __512=_‘12 _Tz’

\ —
L

T. e ofa cnos coghorcyerst. Kangolt Touwse {x, ¥, 2¥ cnos 7 nyeTh COOTREreT-
Byer Touka (X, ¥y, Z,) ©101 Ty, onpeneaseMas MOCPEACTBON COOTHOLIGHHHN, aHa-
aoruvenx {12). CooTeeTCTEEHANE SMemeHT: 06DBeMOB 4T, 4T, HEXOATCA B Np-
CTOSHHOM, OTHOLIEHHH:

. drdy =afrrafen. . (14

[ycte M,” M; —xBe COOTBETCTBEHHNX TOMKH 'HA BHEINHWX IOBEDXHOCTIX
EBYX CnoeR, W wycts V, V) -— cooTseTcTByomMe NOTEHUHaALHRE (QYHKUAA
¢108 T ba Touky M, u enon 7, Ha Touky AM; foayudm: '

= 3 P

r iy r
T T

T

o
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OOTEHUHANBHAR GYHKIEHA SAMUNCOYNAARHOTC TEIA 165
e Ha OCHOBAHHH npexmaymed TeopeMi 7 MPWHHMAET BO BTOPOM KHTErpane
aHAUCAANA, PABHEE SHAYEHHAM B fepBoM HHTECpane, QOrcoaa:

Vi b N
i VT ey X {15

2

Uyers a, <@, T & «cnolt Ty 3axnioueH B/'uy*rpn enoa 7. Tlo teopeses
Hrorona (§ 8) caoft 7 ne OKAa3BIBIET nuKaxoro nparsmicénna na ool 73
otciona V= const. Va fopmyan (18) cnemyer, 410 H v, ==const. Wnu: no-
MeRGUAAbHAR FYIRKRIR sanncoudassiozo €408 (OTPAHMUEHHOTG JBYMA HO-
706HBIMA GECKOHEUHO OAHBKHMH SANKNCOURAMH) LMeEH HOCHICARHOE BHRA%ERUE
g0 dcex mourax osauncouda, cogoKyriiozo QanHOMY CAOID.

II1. Buewnan SOTEHUHAALHAR DYHKUUA NONOBHOrO SMATMICOHIATLHOTO chos.

[Tycrn 5 n oz
2
' ;g-l-F-I*?g—':l . (E

ecTh ypaBHERWE SNIHNCOMAA E, OrpaniuHBAIOUIErO CHAPYIKA cioft. Torna

X3 ¥ 2 _
srstEreTEr !

(16)

*
Oyaer ypannenueﬁ ANARACOMEL, CO(OKYCHOIO K E, u 2toT anmunconn Oyner
siemEKN 70 oTHOWEHMO Kk E, ecn 1> 0, Monarao, uyyo (cm. rnasy 111,
§ 18) 1 1omKHO, OHITh GOJBIHNM KOpHEM ypasuenust (16), "B KOTOpOM MK ClH-
Tacy nasieMA X, Y, £ ¥ HEeH3BECTHHIM &. Peay/sTar, NONyueHHLA B KORLE
npeAuAyulero naparpada, MOMET GLTh BRHpAWER CHELYIDIIKM 0GpasoM: Buent-
wsin MOTENiMATbHAs (DYHKIHA CAOT #BNAETCA hynrcnned 00K020 A i I1.n0-
HHM TOITOMYS - -

w==f ().
C npyroft CTOpoHS, HOMKHO 6hte Agr=0 HIH we -
~ ) frig) A4 f1 (@) A =0, (7
#o mw nmemn (cazsa M0, § 18):, .

4 - - 24
M =%, A= B i fog Ry,
e -
@+ o+ +a) =Ry .
. x3 ¥ 2
. @rmtETeTEEe

Orciona ypaenenne (17} naer: .

" b 4 . -
%-_— — 5 75 1% Ra:
aTEYAd s - )
- f (:z]=-——c= {¢ = const) ,
.. i -
- . 0 .
v=ftu)=cj L‘V-‘;: * a8y

u

11#*



166 . TDPUROKEHWUA

rie AR BEPXHErc Mpenena NOMOKEHO ©O BBMOY TOr0, YTO o HOMKHO oGpa-
WATECH B HYAL OJA GecKroneuno YaanenHelx TOUEK, v coBpaager {3& HCKAlDye-
HHEM ROCTOAHHOrO MHOMUTEAs ¢) ¢ dyuxunelt K, cBoHCTBA KOTOpOH OhH
paccmoTpens B § 18 rraw I M sugenn, wro, oGosHavas yepez p paanyc-
BEKTOP TeKyuieH TouK®, cunTaeMuwil OF BHYTpeHHell HemoABHHON TOUKH,
JQMKHO Sm;b:

lim 4 —_— =2
=00 V'R, !
u

N

C apyroft cropouw, ecad of03HAUMTL Yepes #Az MONHYH Maccy caod, TO

m po—=um.
=Y p=poo N ' .

Otciona creayer, uro nocrosunza ¢ B (18) passa ’;i Taum obpaso no-

TeHURAAbHAA (YHKIEA PACCMOTPEHHOTO GECKOHEYHO TORKOLG CAOR IR BHeumel
TOYKH BHIPAWAETCH TAK:

oo
m 5‘ du
‘vem-— R
2 V(ST )@+ (8 + o)

(19)

¥ -

TAe %~ MOJOKHTEABHBIH Kopenh ypasnedus {16). Ha nosepxmoct suiparenne
o v MEnonyymy, mosarad #=0. C apyrofi cTOpOHE, © u3MEHAETCH He-
MPEPHBHD MPH yRaneuu ot nosepxnoctd. OTclofa wa camof NoBepXNOCTH 12
BHYTPH CJ09 NOTeHUHaAbHas QYHKUNS CHOsS BWpaxaeted 14K;
. o
p=2 du i = (20)
2) VEToEtae D

3

t -
2. TIOTEHIMA/ILHAT  ®YHKUHA SANMOCOMIANLHOFO TEJAA, OEPASDBAHHOLO K3

MOI0SHEX CNOER H, B WAGTHOCTH, ONHOPOAHOTO SAAMICOHIA. .
I. Cayunii srewmneif mougn. Ilycrh -~ .
- X2 '
= +5+5 =1 @Ly

ecTh ypdsenue Bheirnel) wosepxnoctw £ Tens. Ypaseetne noxoGHOTO BuyT-
PEHHEr0 PAIKMCOMAA MQOKET GLITh HANMCAHO TaK:

F CON C- I - ’
- -&—,_,--5—-E§+E~=l—h O=sh=1), {22y

-

npHueM OONyock pasht a1 -—k‘—_-a'f\ti 1—ha=0§, eV 1 — h==7. Tlycts £
{chyAKUMA oaHOrO AMWDL %) ecTs WIOTHOCTR CADS, BAKMOHEHHOTO MEWIY ABYMS
SIHOCOUAANH, KOTOpPuM COOTHEICTBYIOT 3HaueHus h, pdehwe & o A--dh.
Macca raroro caes pasna; .

- "

. a 37" o
T rabe [(l —:— (1l —h—dt)? | = abe (1 —n 2dn 23)



s TMOTEHUKAMRHAS SYHKIMS S/ANACOMNANSHOTO TEAA Iz

[Torenunancian QyHKLKE TAKOTO CAOS HA BHemHIOI0 TouKy (X, ¥, 2) maeTcs
dopmyioft (19), ecan monowuTth B Helt m pasumM {23) u a, §, | pabHbRu

a1 —% w'r. o Bavenunm B (19) nepeMensyio HHTRrPHPOBARUE, MOAAras .
n==s(l —n) o
Yparnehue {16), xoropoe onpemenser i, MOmerT OuWTb Torda HamHCcaHO Tak:
. X2 » 27 .
' a9+s+b'1+3+c2—_|—s“1 & y 29
# supawenne {19) mpunumaer Bum:
. oo
- | y==nkabc dhj a_, - £(25)
. R

£

rae < o

'
Re=={a?+ &) (0?4 8) (2 -4 5),

B topmyne (25) mwkupil npemen § HHTerpans AsAsfercsd, KoHeUHo, [ONO-
MUTEALHHM “KOpHeM ypasueuns (24), ‘
Tonyctun, yro & ecrs HHTerpspyeman QyHiuus ot ft, B OOAOWHM:
»
I -
. , Sk dh=vg (). -
i

[Monyunm nmoTeHumanbaylo Gynxunio V Tena Ha BHEIWIHIOWO TOUKY (X, 1, 7),
uuterpupysd (25) ot =0 zo A=1 Tlonowun ana s70H uemH -

. [, =]
) ’ —ds.—_-“=[.
“ . '/Rs
F
OTKYA .-
A . di _ 1 ds
o an V' R.an
Haxoaunm: ‘
1 1
vy a h=1 ]
V,,=mbaj".1d—?dh=mbc { | 1o ‘+§ 2 ds }
dh e =0 V'R dh

~ [lepBuift unen B ckoGxax ofpaniaercst B HYZb, TAK KaK NpH B==0 tp'(}z}mo
H opH =1 s==o0, otyma [=0, ~

Bo BTOPOM uneHe MBI MOWKEM UPHHSTE 8a [MEPEME@HAYI0 HHTETPHPOBAHEA §
pyecto A. [Ipefie/l MHTETPHPOBAHMS B TaKOM Ciydae GymyT » H co, Ime h
€CTh TMOJOWKHTEARHHH KOPeHb ypaBHeHMA

X2 e z
EotEptaeT
Otciona, HAKOHEN,~ BOAYYAEM:
“ a ]
. ds
N V,=rnabe iy —,
[ 1" \Y? { } I/R‘

1 ¥ *

1

1. (26)

I}
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rog
x1 g A .

"3“a'z-_}-'s_be+s_c?+g'

B ciayyae OFAOPORHOFO SANHMCOMIAALHOFG Tela ¢ [AQTHOCTRIC Ky, Mb

unteeh  (f)==/kyfz. Orciona: -

oo
. ‘ Xt o o ds -
Vo = nabick, 1 — o —— —_—— —_— 2
0 OJ ( a2t+s 4 c:'-!-]-s) VR, N
- ' "
9, Cnvyall eivreennefl touxn. [lonowms ' -
\ -
¥+ g=I1~H, (28)

cae X, ¥, Z— KOOPAMHATH BHyTpennell Toukn, ypasuetue. (28) Gyxer ypasne-
uiem sanunconza E,, mogofuoro £ ¥ ppoxonduerc uepes Touky (X, y, £)
¢ noayoeswn a1 —H, oYV 1 —H, eV 1—H.

[loTerunanbiylo (Gywxmuio Ha Touky (%, v, 2) Toff dactH Tena, wOTOpdn
3aKMIOYeHA B MMNCONAe £, mOayumM, puterphipys (25) nmo £ B uuTep-
"pane (H, 1), mexuy Tem Kak TMOTEHUNAAbHYID (GYHKOMIO WACTH Teda, mHemued
OTHOCHTeNBHO E,, Waflmenm ananoCuunuM oGpasow, HHTe\r‘pH’p}m BLIpAWeENne mo-

notuoe (25), B KOTOpoM HbkHMA fipesea uurerpuposafus Oyaer O emecro s.

.

Tlonoxmus

L={ %
n= z——
' D‘;/fe,

BH[XA3HM, COMAACHO CKA3aHHOMY, MNOTEHUHAMbLHYIO dynxumio .ecell wmaccm ga
BHYTPEHHIOD TOUKY Tay: . “

.

1" ) :
Vy=rabe -Skl., dk+mbcjkl dh=Tabe {fﬂi {HH—I hpl i -{-51@;} as ah
§ ' H 2 ]/Rj.dh ’

Cpapnenng (28) ¢ (24) mokaswpaer, 4ro npn k=FH s=0; npu k=1
[ ofpaumaeTcs B HyNb, KAk, ywe 6‘1;1:19 ckazano., Taxum oOpasoM nepswe nBa
ugena B Goabmgx CKOGkax mnocnmennefl dopmyam yuwyroxcaioten  ITocnemnid
Mnien TpeofpasyeM, Kak B BPSERAYUIEM Clyyae, TPHHHMA® § 3@ GEPEMEHHYIO
UHTETPHPOBAKUS, : ,
Takup [YTEM, TOAYUHM OKOUYATEALHO} :

—

[id

: s
Vi=rnabe | ¢ (fi}——,
£ u‘g (s l/ R,

-

M EAR CIy4as OmHOPONHOTO S/EHNCORRAL '

V3=r.abck05 (1—‘ @2 _ a )
U|

— - A5
att+s B4 c?~|—~s) ]/ﬁ:.
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dopuyan (27) a1 (29) apasioTcs XOpomO HKSBECTHEIME BHPAKEHHAME A28
BHemnelt | BHyrpeHHell noTeHnManpHOR (QYHKUME OAHOPIAHOTO SIIHICONZA,
®OTOpHE HA3WRAIOTCA HMeHaMH Ponphrena, [lyaccowa umn SlxoGH. -

Bbixnagkn § 18 (rnasa 1) aerxo nposeputs, Tax kak dynxuun (27) o6ia-
naeT Beemu cBolicTBamy BHemrned novenumansrofi dynkuum, Hro wacaerca V,
TO JIErKo AOKaza b, 4TO OHA YAOBJAETROpAET ypaHenhlo Ilyaccona:

’ ~ éngE:——aﬂk.
, . -
13. Chyuall CIHATOTO S/AHICOHAA BPAWIEHHS, MHTerpany, CrosiulEe B Npasbix
uacTsx Belpaxesult (27) um (29), nerxo BeIpamarorci B KOHEYHOM BMIe B cay-
uae, ecqH Ipe M3 moayocedf @, b, ¢ meway co6oio paBEu,

OPp&HH‘IHMCH paccMoTpeHueM C}KﬁTOI‘O ODHOPOIHOrO INRHIOCOHAA BPELIESHHA.
QO0Go3nayas ero nosyocy uepes @, &, DONOWHM,

]/ R " 2 53
b - j=rE-8 Fey/ B0 (30)

. Ahy" ERE

SasenuM B maTerpanax (27) u (29) nepeitennyio, nonarag

]/ a2 — 5 ~
=V T+ -
oTKYyId .
b _a-—b 2 =w =—alt— n 41
+ 5= 5T a24-s ‘ = . ds 2(13 b.)n“' _
‘ Bupamenné (27) molken Hanucats Ta: )
Vy=ra% & (y— axt — By? — 22 )
rie
" ® a9 d 2
. o 5
. = | —a = =-—arclg E,
. ' 51/& l/az—b" ERT TR
[ o] d a
C=ﬁ= 8 __ SRR Ay —_— 1 ( gE-— E
(a2 4-5) 1/;;’4r )2 (1--n2 b2 i+ B2
T d 2 fdy 2
. S - nman
= o —— (E—aretg E).
(P35 VRs . S Ln2 P
S +9) VR " W
- Orcona

2rabk Rl Zrahk
Vo= 5 arctg e ——r 5 (ar tg E— 14~E3.) {x? —|-y") T (E—arctig E) 2~

' Ham cayuas BHyTpenmeit ToukH potrarouso nonoxnts’ 0 Bmecro ) p cor-
nacue (30) I smecto £. 3ameTeM, 4r0 0OLKHOBEHHHH SKCHEHTPMCHTET ¢ BHeui-
HEro S/ANHMCOHAA CBA3AH ¢ { COOTHOILEHHEM.

IRZEY-

14. KoMuoHEATH MPHTSIKEHWS. Has nonyvyenns JKOMNOHSHTOB [PHTMNEHHA,
KOTOPOE OZHODOAHOE 3AMHIICOMAAJIBHOER TEAD OKASEIBACT HA BHELIHIOW U BHYTDEH-

. o
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HIOIO TOYKY, JIOCTATONHO B3SITh HACTHbE MPOHIBOANME OT BuIpaweHIft (27) n (291
no X, ¥, 2. IlpH 8TOM HAM GPHAETCS NPHHATE BO BHHMANWE, YTO ) SBRIETCH
pyuknyelt x, ¥, z, onpenensemodt (26}, C apyroR cropoum, sameTuMm, uTo
B cHAy ToA e dopmyan (26) nomauterpanshas dywmiuns b (27) ofpawaercs
B Hyab mpu's==}, [lo3TOMy ,pOM3BOZHAS MPABO# 4ACTH MO ) paBHa KYyAO,
TaK Kak npe 00pasoBaHuM Nepsoli uacTHOH MPOM3BONHOH DO KAWAOH KOOpPIM-
HaTe MOMHO NOCTYNAath TaK, Kak OyATo h mocrosino, Takum obpasosm, ecmr
vanuiueM {27) © dopue: . .
Vo= K — At — By — (22,

TO KOMIOHEHTH FPUTSIKEHUst GymyT (monaras PaBHON eAHHHUE NOCTOSIHHYIO Mpit-
THHEHH)

. .
We _9ax, Veop, e se,, -
dx dy Tz

rag

co ,
A =J —-q-i—__~ .
. l@+g¢&
T IO - * ‘ : 4
Ilas cayuag puyTpenseft TOYKH (MAM HA NMOBEPXHOCTH) HMEIOT MECTO Te e
BHIPVKEHUSA, B KOTOPHIX HIMHHH Npeden HHTEIPHPOBAHHA AOMHEH OHTh NOJKO-
JEH DABHEIM HYNO BMecTo A TakuM 06Pa3OM KOMIOHEHTH MPHTHKEHHS OAHO-
POMHOLO SIUIHHCOMAANBHOTO Tela HA BHYTDEHHIOW TOMKY HSMEHSIOTCT MpONop-
HHOHAAEHO cooTBeTCTBYlOWER KOOpAUuHATe 3TOH TOUKH,
Dra mawuas TeopeMa OHMa pnepsee BumBeaena Maknopenom (1742) ans
(ydas SAMKACOHAA BpawigHus ¥ 3arem oGobwena Jlewaugpom (1785).

~

-
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