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Hacrosmu# nepeson caenan ¢ dpanuysckoro wana-
uga 1768 r. Tlpu nepesome ,Anammza Geckoneuno
ManEX“ G0 PEWEHO B COOTBETCTBHM C MOPRAKOM H3-
AaHHA BCEH CEPHH KJACCHKOB CTPOrO MPHACPXHBATHCH
nonAMHHOTO Tekcra. Bce dopmyam nosromy Touno me-
PeNaloT OPHIKHAN, "DTO He MOIJIO He OTPA3KTLCA HA CTHAE
H3/IOMEHWR, TIOHEBOJE OTCTYNAIOIIEro HHOrZa OT npa-
'BHILHON pewd, n60 ¢opMmyaw y JIonuTands Hepemko
- BPHBAIOTCA B CEPEIMHY OPa3bl CaMHM HeyAO6HWM ANd
Hac o06pa3oM, TOYHO TaK Ke, 53 HEMHOTHMA MCK/KOYe-
HHSMH, ROCAOBHO MEPENAETCH W TEPMUHOAOTHA aBTOPA.

HepTexu npeacTaBAAwT COGOA NMOYTH TOYHWE KOMHH
¢ ueprexel nanauug 1768 r., mockoAexy nmepporo uana-
HHA, KHAI'Y Ha#tTH HE YAaNOCh HH B MOCKOBCKHX, HH B Ne-
HUHTPAACKMX GuOanoTekax. HenmonnocTeio uan we Bhionne
TOYHO BHPHCOBAHHWE KDHBHE COXPAHAIOTCH B TOM e
BUIE; TOJBKO B HEMHOIMX C/y4asX, KOTLa, HanpHMep,
1exXBaTaeT KaKoH-HHOYLb» GYKBu, BHECEHH MCIIDABRCHHY,
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. K kuure muoio npmnoxmenu HEKOTOPHE NpHMEYaHHA,
HacTHi0 PAIBACHAOIUUE SIPHHATHE JIOMHTANIEM 0603Haye-
HHA, HacTbio NPeNCTARIMIOUIME COGOR CTpasku, npenua-
SHAYCHHEIE JUIR JNUICR HCTOPHYECKON OPHEHTHPOBKH
B 3TOM CTAPOM MATEMATHYECKOM CONWHENHH, YACTBIO Ha-
KOHEN cayxaulde NOACHEHHSIMH K OTHBEAbHHIM MeCTaM.

Tlpumeuanus nocresmero Bupa He NPETEHAYIOT Ha
HCYEPNBIBAIOUIYIO NOMHOTY H HE HMEIOT LEMbIO MI4Th KOM
MEHTAPHH KO BCCM CKOMbKO-HMGYAb TPYAHWM 3aiayam,
TPeOyIOHM HEKOTOPOFO BHUMAHHWA ODH pelleHuH; neno
UuTaTens camoMy pasofpars X. MIX Haznavenume B yxa-
3d4HHM TOTO MAK HHOTO DPEAKO BCTPEYAIOIIETOCH B COBpe-
MEHHWX Y4eGHHKAX CBORCTBA KpHBO#, Ha KOTOpOM
OcHOBuBaeTCA JIOnUTANL, HEKOTOPHX erc owHGOK H T. n.
Bce peaaxuynonume npaMenasys noMemtenw mocae TeKCTa
W OTMeieHN apaGCekoH nymepanumed, .

B KBanparheie cko6KW BCTaBAeHW aMA CBgau c/0Ba,
OTCYTCTBYIOLIHE B OPHCHUHaNe,

A. FOuwwesuy
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Obnuuanchof, xoTa u He dakTruecKol natol poxie-
HHA COBPEMEHHOTO AW(CPEHLHATBHOIO HCMUCAEHHA ORI,
Kak n3BecTHO, Malh 1684 r,, B xotopom JIRHsHMU
OnySAMKOBA] NEPRYIO CTA4THI0, B CHATOH H Ma’0LOCTYM-
HO# §OpMe H37araBlIyld OCHOBHHE NPUHLMMB HOBOIO
ananu3a ). Hapany ¢ BBenehnem creuuanvkoro sHaka

1} Nova methodus pro maximis et minimis, itemque tan-
gentibus quae nec fractas nec irrationales quantitates moratur,
et singulare pro 1llis calcull genus, Acta eruditorum 1684.
Cu. Leibniz. Math. Schr., hsg. von Gerhardt, 1. V, crp. 220
H caen. Hemeuxmit nepeson I'. Kosanemckoro B cepmu kaac-
cuxos Ocrsaabaa, Ne 162, Leibniz, Uber die Analysis
des Unendlichen.

B nazbmeliineM 5 COBEPWIEHHO He KACAIOCH COOTBETCTBYIO-
mux pador HpwoTora, Gonee pawmux, yem crarsy JIEABHHUA,
HO ONyGAMKOBAREHX, 33 HCKMIOUCRUEM ,MaTeMaTHyeckux Ra-
437 €CTeCTBEHHON (PHIOCODHE®, B KOTOPHX NOAPOSHOro M3JA0-
HEHHA TEOPHUH QAKKCHH Takxke lcr, 3HAYHTEAbHO NO3AECE,



12 A, TI, KOwmKesu4

AN BHpPAMEHHs IHGEPeHUHANIOB, NPHDAWEHKR BEAHIMH,
B Hel npm;eneau 0e3 AOKa3aTeaL{TBA NpaBHAA BH‘IHCJIE-
HUS AUQEPEHLMANOB CYMMsl W PA3HOCTH, NPOWBBENCHHS,
4aCTHOFO, CTEMEHY M KODHA ¥ JaHW YKa3anus, Kak npH-
MeHATs AU(EPEHUHANE TIPH HBYUEHKM MIAKCHMYMOB, MH-
HAMYMOB W TOWEK TIepern6a KpUBMX, NpH NPOBCASHKH
KacarTeabHuX, JIEABHAIL SCHO MOHWMAA JHAYeHWe nped-
_JlaraBLIErocs MM obuero aaropudMa, HA3BAHHOIQ MM
caMuM  ,AMQEPEHUHANBHEIM HCUHCACHHEM®, W €ro npe-
BOCXOACTBO Han Ooaece CNeUHALHHMHE METOJAMH, paHee
MPAKTHKOBABLIMMACH VIS DEWIEHHA HHPHEHTEIHMANBHRIX
npoﬁneu 1 B YACTHOCTH TJOX0 H JAdlib HHOTAS cnpas-
AABIUUMHCA C HPPAnKOHAAbHOCTAMA. T[lOMATO 3TO BCKODE
6110 H APYTHMH, MPaBAA HEMHOrOUUC/ICHHLIMH, MAFEMaTA-
kamy. Yie B 1685 r. wotnaHackuh yuens#t Juxon Kear
BRNyCTAN onHy paboTy, ynoTpebisionlyio NeRGHHLEBH
ofo3nayeHrn, €ro AW(EePEHUHPOBAHHE HPPALUHORAIL-
HocTel # €noco6 npoBenensa KacaTenbHux !). Ban-
wafiuge e romW nocie Bwxoaa B ceer ,Hosoro
meTona® Manu JIEABHMLY JBYX TAJAHTAHBEHMIMX €O
TPYARMKOB B Jule OpaTnes SIKOBA M Horauta Bep-
HYAAK. DTOT TPUYMBHPAT B TeYCHHe HNECATHICTHRA SHAYH-
TeNbHO YTAYGUA TpHMEHEHHE TW(EPEHIHANBHOTO HCUHCTE
HUA K PA3ARYHBIM 33[4YaM MATEMATHKH H MEXaHUKH,

B 1686 r. Jlefiphu BBOAHT TOHATHE O KPHBH3HE
AUHHA B TOYKe, M3MEPSIOIIEHCS KPHBWIHOM TOro Kpyra,

1) J. Craig, Methodus figurarum Hnels rectls et curvis
comprehensarum quadraturas determinandl.
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Koropuit o6pasyer ¢ kpuBoM B 3TOH TOUKe HaHMeHBIMWA
yrO/l CMEHOCTH, T. €. COmpHKacaiomeroca xpyra. [Ipn
9TOM, NpaBA3, OH JOMYCTHA OWHUGKY, yTBEpXKAad, YTO
CONPHKACAIOMIMACS KDPYr HMEeT ABa FAPHKOCHOBEHHA K
XpHuBO#, T. €. RPOXOAHT uepes ueThipe OeCKOHeYHO
GaAsKHe TOYKH KpHBO#t !), ommMOKy, KOTOpYI® HCUPaBHA
Sikos Bepuvmas B 1692 r. 2). B ToM e roay o
nySAMKyeT NMepBYIO CTATHIO, B KOTOPOR BCTpeuaeTCA 3HaK

HHTErpana M BHIACHAETCA NPHPOAA HCYHCAGHHR, O6paT-
HOrO aHdepeHuUnansHOMy A 10 AHQepeHUHANBHEM YypaB-
HEHHNM ONDERENTIOIErD ,CyMMapHLE* ypaBHeHHs {CIOBO
wHHTErpan* seoautcs flkosom Bepnyass B 1690 r.) 8).
B 1689 r. JIEfisHHL CT2BHT 32434y 06 OTHCKAHHY NHHHH,
H43BaHHOH MM H3OXpOHOH # OOnagaIIEH TeM CBOACTBOM,
YTO MAgaIad nNe Helt TMXeAa# TOYKA B paBHHe Bpe-
MEHAQ CNYCKAeTCH N0 BEPTHKAIM Ha DaBHHE OTPE3KH; OH
AOKA3HBAET 3ATEM, YTO H3OXPOHOK ABARercR NOAYKYOH-
yeckan napadona. B 1692 r, oH 3aHHMaercs JHHHRME,
CHYXAUUMHA MECTOM TOUEK MepeceyeHHs COCEHHX ,,6Mu=
HAAIKR® KPHBHX, NPHHAAIENAUINX K HEKOTODOMY Ce-
MeHCTBY H 3aBHCHALIMX OT MNepeMEHHOro NAapaMerpa,
T. €. oruGaiowmsn (,lineae concursum® no ero TepMH-
HONOTHH), NIPHYEM [T W3BECTHOE MNPABHAO HAXOXIE-

1) Meditatio nova de natura anguli contactus et osculi
Leibniz. Math. Schr.,, 1. VI, c1p, 326 u caen.

2) Jac. Bernoulli, Opera, 1. |, ctp. 473 u cren.

8) De geometria recondita et analysi indivisibilium
atque infinitorum, Leibniz, Math. Schr, 1. V, c1p. 226
U CcRex.
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HH MX ypasnexn#t 1); K 5TOMY e BONPOCY OH BOSEpA-
uaercs B 1694 r. 2), B 1692 xe roay wMm paccmatpu-
BalOTCA B CBA3H € BOMPOCOM O pPAa3BEPTKAX TAK Haanl-
‘BaeMble napanienbhue AuHMy, B 1693 r. on noasayercs
MpH  MHTErDHPOBAHHH  AHQEPEHUMANEHRX  YPABHEHHH
GeCKOHEUHHMH DSIAMK HA OCHOBE METOAA HeompefesneH-
Hux kosduuuenTos, B 1695 r. JIehisHuu (4 HesasHcumo
oT Hero HMorawy Bepuyanu) Haxonut nudepenumuan gng
06tlero NoKasaTenbHOro Bupawenus u° 3,

Bparbs Bepnyann mosHAKoMHAMCE ¢ nepso#l paBoToR
Jlehsnuua B 1687 r, PasBop ee HECOMHEHHO ROCTABMA
HM HEMaNQ 3aTPYAHeHHH; BMECTe C TeM, OLEHHB ee Mo
BOCTOMHCTBY, OHH 00a CTann yYOeXACHHHMK CTOPOHHH-
Kamd pudepenuuanshoro ucuucaennd, C 1690 r, oum
HAYMHAIOT Ny6auKalmy CBOHX PafoT No 3TOMY BONpOCY.
Tak, 8 yxaszaunod roly $kop BepHyaIM BHBOAMT M
HHTErpHPYeT AWdepeHUHa/IbHOE YDPaBHEHHE YNOMAHYTOH
NeRGHULEBON M3OXPOHK M CTAaBUT gamady o6 onpenene-
HHH JUHHH, 06pasyeMoff MOABEWIEHHNM 33 ABa KOHIA
THOKUM KaHaToM. Ty npoGieMy BCKODe e paapeuawoT
[o#trenc, Jlefisnay ¥ MAanump Gpar Horanu, emepaue
npu 3ToM—58 uione 1691 r. —mySanxyowsi pabory no
HOBOMy ananusy. B 1691 r. fikos Beruvaau aeranbHo

1) De linea ex linels numero infinitis ordinatim ductis
lnter se concurrentibus formata easque omnes tangente,
Leibniz. Math. Schr., 1. V, c1p. 266 # caen.

“) Nova calcull differentialis appiicatio et usus etc.,
Leibniz. Math. Schr,, 1. V, c1p. 301 u cren.

%) Leibniz. Math. Schr., 1. V, c1p. 323.
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U3yyaeT pasnnuHHe CBOACTBA (nepern6u, KacateabHue,
NA0UIAAY, Pa3BEPTKH) faPAGONMYECKOR CNMUPAAH M BBO-
AHT IOAAPHHWE KkoopAuHaTH; B 1692 r. wuccrenyer no-
TaDUAMHYECKYI0 CNHPaTb K €€ KayCTHKH OTDAKEHMA K
npenownenun; 8 1694 r, oH naer supawenwe i
PaaNyca KpUBH3HM (ans nPAMOYTONLHHIX KOOPAMHAT B
Buge dsd: (dx ddy)'). Noraun Beruyaan nanee 8 1692 r,
naer Habpocox RudepeHUMansHOro 9) B HHTErPATLHOO 8
HCUHCICHHA, O TIEPEOM M3 KOTOpPHLX ele OyieT HTTH
peur hie, HakoHeu, 06a Gpara u JIe#isHuL uuTerpHpyioT
B STOT e MepHOA PAl AMEpeHUHANbHHX YpaBHEHHH.
K cepeanne 90-x ronor XVII », Hakonnaoch Takus
o6paszou GoALOe KOMHYECTBO MaTepuana no HOBOMY
ananuay. Kasanoch mawe — pasymeercs, ommnGouHo, —
YTO B ORXHOA YacTH ero, AudepeHUHALHOM HCYHC/IRHHH,
BCe caenano, W Hanpumep, JIONHTANL B NEPBOM CBOEM

1) Jac. Bernoulli, Opera, 1. I, crp. 431 ¥ cren.
442 u caen., 491 W caen., 578. ,

f)lohannis Bernoulll, Lectiones de calculo dif-
ferentialium. Buepswe onyGaukorano p 1922 r. B Verkandlun-
gen der Naturforsch. Qeselischaft in Basel, 1. 34, ctp. 1
. R caen. Heweuxnit nepeson [, LUlagxelitanna s cepun xnaccu-

. k0B Ocrpaanaa, N 211, Joh, Bernoulli, Dle Differen-

tialrechnung, : . .
« %) Lectlones mathematicac de methodo Integralium, Ioh.
Bernoulli, Opera, 7. I, ¢1p. 385 u caen. Hemeuxnft {te-
nosHui) nepeson I, Kosanesckoro 8 cepun kaaccukos Oer-
Banspaa, M 194, ,Die erste Integraltechnung®, B stoft xmiire
AAETCR MHOMECTBO ' KBAADATYP, peKTHuKanul, nccaenyiorcs
3BOMIOTH, KAYCTHKM, HSYYALTCH LEAHAR NHUHWA B T. A
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nuckme ¥ JIBRBHULY mucan, uto oo npeacTasngercs
EMY ,YHE 3aBepuIeHHHM® 1),

31oT Matepuan Gwn Pasbpocal no wyprRanbHEM
CTATEAM, NOCBAWICHHRIM TeM HIH WHBIM OTRENbHLM BO~
TPOCaM H NPUTOM ROCTYNHWM JAHWL Kpattne HeMHOro-
HACICHHLIM CrIeUHanncTaM. Bumecte ¢ ey OTCYTCTBOBANO
KaKOe-1HGO PYKOBOLCTBO, KOTOpOE CHCTEMATHYECKH H3MZ-
Tazno 64 OCHOBHWE APHEMN aHANH3A ¢ CaMOTC HAYana u
AO3BONMKNO OH pacwuputs KpyT /U, paboTaounx 8 stol
o6aactH. 3anasy cocraeneHns nonobHoro kypeca mo
RUQEPEHURANLHOMY UCYHCACHHIO B3sa Ha cebs Jlonutane,

I

Mapkuna Tuasom-drancya Jlonutans porunca B 1661 r,
yumep B 1704 1. B MOJMOAOCTH, Kak W MHOrue Apyrue
RBOpAHE, BOCHHWMM, O paHO ocTamua cayx6y no crato-
CTH 3DEHHA M BCEHENO OTAANCS 3aHATHRM MATEMATHKON,
Beaycnosuo TRAAHTAUBHR W O4apeHHbf, OH BHABWHY/ICH
B 90-x rozax Ha Bechma BHImOe MECTO B WKkone JIeHs-
HUIA Gnraronaps kak ceoedt HAaY4HOA neATenbHOCTH, Tak
H CBOGMY NONOKEHHIO; Y4ACTHHK y4eHoro KDYyXxa, rpyn-
MHPOBABWIErOCA BOKPYT M3BECTHOrO turocodpa Mane-
BPAHWIA, uneH [lapukckon akagemun HayK, uYenoBex,
6AMSKO CTOMBWME K pedakunu  Journal des Sgavans,
ORHOrO u3 pexkux Torga HAYNHBIX KYDHAJIOB, OH He:
COMHEHHO MO/b3OBANCH GOABIIMM BecoM u BIHAHUEM.
Bepostho, s1o OGCTOATE/BCTED, KaK i HEMHOrOYHCRHHOCTD

1} Leibniz. Math. Senr, 1. N, cTp. 216.
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3HATOKOB HOBOTO AHAMH3A, MOCAYKHAO TOFAA MPUYHHON
NPEYBE/KICHHOA OUGHKM €r0 KaK YYeHOro nepsoro
PaNra; Ha CaMoM Jiefie NpPOJATaTeNeM HOBMX TyTeRt ox
He G6ui. Mawe Boccio, BooGute rosops, oTHocammAcs
k Jlomuramo ouens Gaaromenarenno, OTMEY2ET, 4TO
»MOMET GNTb, UDH WHIHKM €rO YPEIMEPHO BO3BHCHIM™ 1),

BuecTe ¢ Tem 3acayrm ero mnepex matemarskoft
OKA3aMHCb BECHMA IHAUMTENLHEIMH, H CBOHMHK paBoTamu
OH 3aCNyXHN NOUETHOE MECTO B €e MCTODHM,

Mu ne pacnonaraeM TouswMM CBeneHusMH O TOM,
KaksW o6pasom JIOMUTANL (O3HAKOMMACH C HOBHMHK
HACHMH, pasBuBaBMIHMUCA JIEABHHUEM. CaM OH B OHOM
TuCkMe K nocnepneMy oTHosbpa 1694 r. pacckasuBaer,
iTO eme 3a 1wecTs neT 4o TOro, T.e. 8 1688 r., mpeyen
ero ,Hosu#t meton* u s peayasrare H3YUEHHA €ro Cas
MOCTOATEABHO COCT2BH/A NOBOALHO NOAPOGHME 3aNMCKH
N0 AMGEPEHLHaNbHOMY HCUHCAEHHIO 7). Horauw Bep-
HYJITH e COBOPHT, 4TO aHAMn3y o6yuan JIomuTana OH ).
Moxno nymars, uto o6a YTBCDXACHHA STH HE NPOTHUBO-
peuatr B ocHoHOM apyr apyry. Jlomurann Mor, pa-
SYMEETCR, nMpouecTs CTaTsi0 JIEABHHUA; HO HAZO fOAA-
FaTk, 4TG0 ray60Xo B TalHW HOBOTO aHaNH3d OH He
npoHnk. MssectHo, yTo B 1692 r. Morann BEPRYANM
upuexan e Ilapimx, oTKyna oTnpasuics no npuraawesnio

Y) Ch. Bossut, Histoire générale des mathématiques,
Paris 1810, 1. 1, crp. 50.

1) Letbniz. Math. Schr., r. 1], c1p. 250 1 caen.

B M. Cantor, Vorlesungen fiber Geschichte der Mathe-
matik, 1. III, crp. 223

2 3ak. 2061, — Monwrans, : PECTYYBAHKAHCKAH
' BAYHHO-TEXHHYECKAA

T TUNATEX A
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Jlonkrans 8 nomectse nocrenmero s Typenu, rae ouu
MPOBEAH B COBMECTHWX 3aHATHAX YeTHpe Mecsua, Hennas
He Iymarb, 4TO pOJL YHEHHKA B HMX urpan JlomaTai,
MEeHeE NOCBAWEHHLM B 5TH BONPOCH, HHYEM cels B 3TOR
06aaCTH He TPOABHBIUME ¥ MO cNOCOBHOCTSM ycTynas-
WHA Maagmemy, yem du, msertuapuy. [loarsepxnaercs
5TC H TeM, 4TO COXDAHHINCL SaNHCH JEKUMB no Rude-
PEHLHATLHOMY # HHTErDAaNbHOMY MCUHCHEHHAM, YHTAHHMX
Jlonutamo Horaunom Bepnyanu; HAKOHEL, KOCBEHHLIM
ofpaszom 06 3TOM CBHIETRALCTBYET TOT (hakT, vyroO
Jlonutank BeTynaer B nepemucky ¢ JIENBRHUEM ARib
14 nexalps 1692 r.

K icouuy 1692 r. o Bcakom caywae Jlonutams cso-
GonHo Bramen KOBmMM ucuMcaenweM. C 3Toro BpeMeHH
M HAUHHACTCH €r0 ADKAN HayuHas Kapeepa. Mo Toro
OH Gulal H3BECTEH Mano, XoTa HEKOTOPOE HMS €My cocTa-
BHRO BHCTyn/eHWe B 3awuty FiORTEHCA B oaHOM cnope
¢ KaTenawom. Y swauntenshas 1048 ero  mesTenne
HOCTH DPOTEKAET TO B TECHOM KOWTakTe ¢ MoranHom
Bepryanu, To B canau c pabotoh nocremwero.,

B cenrabpe 1692 r. B Journal des Scavans no-
SIBARETCH 3aMeTKa O ,Pewennu oguoft aanaum, mnpemno-
WKeHHOA Hekorma r. ae-Boxom r, Hexaety“, B KoTopo#
TpebyeTcs  onpenennts KDHBYIO C TeM CBONCTBOM, 4TO
OTHOUICHUE ODAHHATH K TMOARKACATEALHO! PABHO OTHOLIe-
HRIO NAHHOrO OTPE3KA K OTPe3KY OPANHATH, 3aKTIOYEH-
HOMY MeWay KpUBOR u npamo#t, npoxoasutet yepe3 Ha-
YRT0 KOOPAHHAT 1TORK yraoM B 45° k ocH. B ment
OTPERENAIOTCA NAOMIAL W UEHTD TRMECTH, ACHMMATOTH

.
: LRI

, f*m.;:;,,p e
M PV
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3TOH KPHBOH, 06BEM # LEHTP TANECTH COOTBETCTBYIO-
wero Tena BpawmeHus. 3ta paboTa — cosMecTuas Jlonu-
TANE B BEPHYATH; MDHuEM Kawawi# U3 HHX HE32BHCHMO
OT Apyroro npunHcuisan ee ceGe. B cobpanun couune-
Huft BEPHYZIM B NMpuMewauust Kk Heft FOBOpHTCH: ,3Ta
CTaTh ObiJa COCTABJAEHA MAapKM3OM  JIOMNTAZEM W
r. Bepwyann coobma. Ilostomy o06a cuyntanm cebs
BNIP2BE MNPHNKCWBATE ee camoMy cebe“ 1), Heckoanko
CTP3HHOE M HAHBHOE MNONCHEHHE ITO MOKASHBAET, YTO
S/IEMEHT TIMECAABHA N CABONOGHA 6wmia NMpucyly oGouM
AHUAM; B nanbHeieM oM nan ce6a uyRCTBOBATH ere
Goaee ocTpo.

B 1693 r. Jlonutans wapany c JleftsHuuem, Tio#ren-
coM u Slkosom Bepuyanu pewsaer apyryuwo, AHANOTHUHY IO
3anady, nocrasnenryio Horanwom Bepuyaam, rae wymuo
6bi0 HaWTH KPUBYIO, 1715 KOTODOH OTHOWIEHHE MTHHB
KAaCATENBHOA K YACTH OCH MEXAY KPHBOH M KACATENbHON
NOCTORHHO 2).

B 1895 r. Jlonutare npeanoxua u pemna 3anavy o
BHCRYUX MocTax. Moct AB wmoxer spawarscs BOXPYT
OCH A M 3a ONMH KOHel OH NOoABeweH Ha NPOXORAULEM
no 6roxy C wanare BCM, B Touke M KoToporo Ha-
XOAWTCH ypasHOsewnBalowKA rpya. HyxHo onpeaenuts
BHA kpusolt CMN Ttak, yTo6u pasHoBecHe COXPaHAIOCH,
rae G Hu Haxommacs Ha wet rpys M. Jlonurans

) Toh. Berrou!ll, Opera, crp. 62—68.

3 Cw. Bossut, uur. cou, . I, ctp. 20 u [oh. Ber-
noulli, Opera, 1. I, crp. 66.

o



A. T1. KOuikesny

onpenenseT pHAA CBORCTE 3TOA ,KPHBOH paBHOBeCHA®,
KdK OH €e HASHBAET, M JAET €€ YPABHEHHE B BHIe:

VT g=bxt Lot

rae x =PC, y=PM (touka P sa3sra Ha nunuu AQ).
MU a rtoMm xe Homepe Acta -eruditorum COAEPXKKTCA
nonoanerne Horaua BEPHYNH, B KOTOPOM OH, OTMewas
Gonbuoe MpaKTHYECKOE 3HAYEHHE 33AAYH He TONBKO A1
BOEHHOH —-HA 4TO ykaswmaeT JIOMHTANL, — HO ¥ AN
TPBKNAHCKOR APXHTEKTYPH, AOKA3WBAET, uTO ,KpHBas
PaBHOBECHA™ €CTb LUMKAOHAA, ONKCHBAEMAT NMPH KAYEHHUH
Kpyra no paBHOMY eMY KDYy, T. €. SIHUMKAOKAA, YTO A2eT
ropaspo onee mpocTOR Cmocob ee nocTpoexus 1}. Jo-
NHTAND, MEXAY NPOYKM, B NuckMe K JIEASHHWY OT 8 HionA
1695 r. pacciasweaer, yro, yssas oT BEPHYAIH O Cyue-
CTBOBaHHHM §0J€e NPOCTOrO NMPHEMA IIOCTPOEHWA, HALIES
ero CaM, HO 4UT0 cooGuleHne ero pegakuus Acta BHOYEMY-TO
He ony6iukoBana 2),

Bonbwyio craBy npueecno Jlonutanio u HallaenHoe
WM 1OYTH B OAHO Bpems ¢ HstoTonoM, JIERBIMUEM M
SlkoBou Bepnyanm pewenue aazaum Moransa Bepuymau
0 OpaxucToxpose, T. e. NHHUY, N0 KOTOPOH Tamenan
TOUKA CMyCKAETCH OT OZHOIO ee MyHKTA K APYIOMY B KpaT-
Hafuree BpeMs (€10, KAK W3BECTHO, NBAZETCA iWKAouaa) 8),

1) O6e pabotw oM. B {oh. Bernoulli, Opera, . 1,
Crp. 129 u cren. 3afava Gwna pewena Taxke JleMsuunesm w
SikoBom Bepuyaan,

%) Lelbniz. Math, Schr., 1. 1I, erp. 290.

8) Acta erudttorum, man 1697 r,
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Mpasna, pelleHHe OH  Hamen MNO3AHEE  APYTHX,
flepesl CAMBIM KOHUOM CPOKa, MOCTABAEHHOID aBTOPOM
3anaiK; OGBACHWI 9STC OH KDOME TPYRHOCTH B8aXayu
TeM, YTo Oua poaro Gosen. B o63ope pasauunnx pe-
wennft Moraun BEPRYAAH O NONMHUTANEBOM DEBHMBO, XOTA
H ClIpaBeAAHRO rOBOpPUT: ,UTo Kacaerca peltleHWs map-
KH3a NE-JIONHTANIR, MOABHBUIETOCA B TOM JKE MARCKOM
BHOycke JleRnuurckux AesHni#, TO OHO BMOAHE CO-
raacyerca ¢ HaMM, OH He Na7 aHaAK3a 3a7aYK (T, €. A0~
KasateapctBa— A. f0.), HO, KaK 3TO U3BECTHO MHE H3
APUCRAHHOIO HM 4YaCTHOTO NAUCbMA, METOO €ro nOKOHTCH
Ha TEX OCHOBAHMSX, C KOTODHMH f## HMEKOTAa ero O03Ha-
KOMHA 1N OOIEr0 MCCACAOBAHMA UENHHX AKHMA..,Y 1).

Hakoneu, 8 1699 r. Jlonurans 3ausnca npoGaemo#t o
(dopMe Tena BpalleHHs, UCTILTHIBAIOUIErO NPH ABHKEHHH
B XHAKOCTH HAMMEHLIIEE CONMPOTHBACHHE, TNPOGAEMON,
MOCTABAEHHOR M pelleHHOA Ge3 MpHBENEeHHA A0KA3aTeNb-
ctsa HoloTonom B ,MaremaTuyeckux Havanax ectecTneH-
HOR dunocodun®. Yepes HeCKOALKO MECANER NOARARETCS
H AONOJHAKNIAR HCCAeROBaHHA JlonHTANA ¢TaTha Morauna
Bepuyanu 9). Tlpunansesxat Jonatamo peumiesus ewe
APYTHX 3ajay.

Caonmm  ycnewiHsiM  yuacTHeM B 3THX CBOEOOPA3HLIX
HaY4YHBIX KOHKYDCax Jlonntans nokasan, uto sBRAETCH HE
MPOCTHM JIOOHTeNeM MaTeMarTHKH, OH GwUI NPHHAT KpPYhi-
HEHIINMM AHANHCTAMK KAK DABHMR, XOTR, HAAO NYMATE

Hloh. Bernoulli, Opera, . I, crp. 199--200.
%) To u mpyroe ¢M, Tam e, 1. |, cp. 311 n caexn.
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B ITyOuHE AymH OHK M CO3H4BANK HATHYHE onpeseacH-
HOro HepaeencTBa ZaposaHu#t, Ha nporamenun gmoarux
7eT On nepenucupaercs ¢ JIefsuuuesm; flkos Bepuyans
NOCBRIaeT eMy, Hapaay ¢ Heioronom, Jlehteauuem u
PATHO Ze-JlIOHAMLE, CBOE KpynHefiuiee WcCAenOBRaHMe No
HIONEPHMETPHUECKHM 334a4aM; CPENH CBOWX HAYYHHX
Apyach OH CYHTAET MOYTH BCEX BHLIAIOUIHXCH MATEMATHKOB
EBponw. Yl Bce me oM He. cTOMT Ha ToM we ypoBHe
TBOPYECTBA, YTO H bBePHyann, He rosops yXe O THTa-
HaX, COSHABIIHX COBPEMEHHWA aHANMM3. D10 0COOEHHO
SAMETHO H3 BCEH DNEPENMCKH €ro CO CBOMM DpPEXHHM
yunteneM u ¢ JIe#sHuueM, OH BHCKA3WBAET B HeH, pa-
BYMCETCH, HHTePeCHHE MREH, HINAraeT HHBE ACKA3aTelb-
CTBAa, HO KaK NPaBHN0 — W B TIJABHOM — OH He Adi0-
ui, 2 Gepymui. CToNT nepeuntath ee, M ficHo BH]HO,
K@K OH OT pasa K Pasy cnpaliWBaeT COBETOB, yKaaaHu#,
PEIIeHHH, KOTOPHIE eMy 4 MTOCKINAIT €ro KOPPECTIOHACHTH,
O6 sTom eme Gyner ckasano xambuwe,

Ocobennyio ussectHocTs JlonuTans noayuua Gaaro-
R4pA BHNYMICHHOMY WM aHOHMMHO B 1696 r. ,Ananuay
GeCKOHeYHO Manmx®, Hcropnio ero BoaHUKHOBeHWA OH
H3naraeT B muckMe K JIEABHHUY or HoaGpa 1694 1),
Jlpyabsi €ro, B yacTHOCTH MAABLBPANI, OIHAKOMMBLUHCH C
€ro 3aNUCKAMH N0 AH(EPEHUMANBHOMY HCYHCIEHHIO,
crajau eme B 1691 r. yrosapueaTs ero uspare HxX. Ma-
BecTHR}t KapTeauanen aG6ar Karenaw, npwxazrexasuni
K TOMY e Kpyry, y3HaB OO 3TOM, pellun YNpeAuTh ero H

1y Letbniz. Math. Schr., 1. 11, c1p. 250 u cxen.
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B CHelylouieM ke rody BenycTHa xuury ,Logistique
universelle pour la science générale des lignes courbes®.
3T0 COYHHEHue, HANHCAHHOE B0 CAaBY JIEKAPTA,
CTPEMAIOCH MPENCTABHTL H3/1araeMHl B HeM B 8aBYaIH-.
poBaHHOM BuAe JeflHHUEB MWeTOX, Kak nponoa-
sehve uiest [ekaPTA, npH 5ToOM JIEAEHKL MW HE yNoMH-
Hanca. Camas HeoGXOXMMOCTH BBEAECHHA HOBLIX METOJOB
Karenawom orpuuanace. Kpome toro, sTor naaruat Oua
NoM0E TAyGokux own6ox, JIONHTANB, CKPHBWKHCA BOX
ncepnosumMoM, aan B Journal des Sgavans peskywo
KPUTHKY paGoTa Katenauna. Tenepb OH npocun y JIERBHHUA
COTNACHR HA BHNYCK LHGDEPEHUHANLHOTO HCYMCAEHHE,
KOTOPOE JROMKHO TOCAYXUTh Kak Ob BBEfeHHeM AN
NpeanonaraeMofl KHUTH JIEABHKUA NO HHTErPanbHOMY
HCYHCACHHIO M OGNETYHTL TEM CaMHIM NocAelHeMy padory.

B ceoem otBete or 27 gexaGps JIERBHML ropavo
MOALEMKHBAET NPelIOwenHe JIONHTANS, HO6E3KO NHILET O
YeCTH, KOTOPYI0 OKA3ILIBAET €My TO, YTO €ro WIeH A4
noBol K paGoraM JIOWHTANA, ¥ YKaanBaer, YTO BCe
oTO TeM GoOnee BAXKHO, UTO ABTODOM ABHTCH HENOBEK,
CBHUETEALCTBY  KOTOPOro MOXET NPHAATH H3NaraeMoMy
npeamery Goapioll Bec 1).

»AHANHS GeCKOHEYHO MAnbIX“ OKA3a/ACA TAKHM OOpa-
30M NEepBEIM TEHATHHM KypcoM AudepeHIHanbHOro Hce
" yHCheHHS, MPHUEM HMEHHO HCYHCTEHMA RAQEPEHLAANOD;
NPOHIBOAHLEE B 3TOM THIHYHOM COYMHEHMH AeHOHHue-
BOR IKOJW, pasyMeercs, OTCYTCTRYIOT, Kypc okazanca
Ype3BHYARHO YHAUHBIM.

1} Lelbniz. Math. Schr., . ll, c1p. 255 u caen.
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B xparxom BBesekmu Jlomurane Wsnaraer HCTOPHIO
BOSHHKHOBEHHA HOBOTO AHANM3A, OCTAHABAHBARCE Ha pa.
Sorax Iexaprta, Tolirenca, JIeREuHLA, a2 Takxe BRIpaxaer
€BOI0 6/1arOAaPHOCTS nocregNeMy H Gpatham  Bepuyanu.
»VIOR XOHEW A AOMKEH NPH3HATH, - nmucan OH, — 410 §
MHOI'HM O0#32H 3HAHHAM IT. BEPHYANH, oCOGeHHO Maag-
LIEro H3 HHX, COCTOALIEr0 B HACTORILEE BPeus mpodecco-
pow B 'poruHrene. S 6e3 BCAKOro CTeCHEHHS NOAL3OBATCA
WX OTKPHTHAMH H OTKPUITHAMH T, JIEHBHMUA. [TosTomy
A HE HMEI0 HHYErO NPOTHE TOro, YroGW OHH NpeXb-
SBHJH CBOW 3BTOPCKWE MPaEa Ha BCe, YTO MM YIOAHO,
CaM NOBONBCTBYSCh TEM, 4YTO OHH COBAArCBOMAT MHe
OCT2BHTL®, ’

OnuuM 43 rMBHWX IOCTOHHCTB ,Anannaza® saisetca
TOCAEA0BATENLHOCTL M3NONeHus, [lepsas rnasa xypca
H2YHHACTCA ¢ OCHOBHHX onpenencHHM NOCTOSHHWX H mie-
PEMEHHHX BEAHYHH, OGBACHEHHE ynoTpeSasomuxcs 06o-
| 3HAYeHWA W YCT2HOBAEHHS HCXONHHX MOCTYNAaTOB, Ha

KOTOPHX OCHOBWBAWOTCA BCe ZAanbHeHmHe AReHCTBHH C
GeCKOHEUHO MANKMH BeAMuRHaMW, [lafee BWBOIATCR fpa-
. BuA2 nHdepeHLMpOBAHNS  anrepanveckux BEIDANEHHA.
TeM CavbM OKA3BIBALTCH  33A0WKEHHMM dbyHnamenT, Ha
KOTOPOM GasHpyIOTCS ABE CAeAYIOUIHE rAABH, TOCBRIEH-
HHE NPOBEACHHI0 KACATEAbHHIX K OTHCKAHYIO HAHGOAbIULX
W HauMeHblINX 3HaveHuH. Ilpu sTOM nutepecmo, uro,
‘HE  3HAR NMQEPEHUMANOB WHMX BWpAKEHHN, Kak an-
reGpauuecknx, Jonwrans YP2BHEHHA BCEX H3yyaeMmx
TPAHCUCHRBHTRLX KDUBHIX C NOMOUBI nOAGOpa Tex
WIA HHHX CMEUMaNbHWX KOOPAMHAT MPHBOAMT K  ajre-
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GpanuecKOMy BHAY, TO HOAL3YACH HEKHM MOXOGHeM MO~
AAPHHX KOOPAMHAT, TO YCTAHARNHBAR BABUCHMOCTbL MEXIY
PATHYHHMHE TIDAMOJABHEAHRMHE H. KPUBOJMHeHHEIMH OT-
Pe3KaMH M3yHaeMmX W noAcoSumx Jaunui, OH npoge-
AWBAET STO ¢ GOJLIUHM HCKYCCTBOM, IJI8 HAC, BNpo-
HeM, Teneph HIMHIIHWM ¥ BATPYAHRIOWMHM uTeHHe, HGO
HaM npoiue NPOAHGEPEHUHPOBAT Ty HAK HHYIO TPAHCLEH-
AEHTHYO (YHKUHIO, YeM BCAKHH Das, NOAL3YACH KAKHMH-
Au60  CBOWCTBAMH KDHBOH, COCTABAATL  VOAXOZAIES
anreGpanyeckoe ypasHeHue.

[IpH H3NOMEHHR TEODHH MAKCHMYMOR H MUHHMYMOB
Jlonutanh 06pallaeT BHHMaHWE HA TNepeMeHy 3HAKA [H-
depenunana opausaTH 6AH3 COOTBETCTBYIOMIMX TOYEK —
XOTH DCINEeHHA 33aJa4 He COoNePHAT CMELHANLHOID HCCiie-
AOBAHWA BHAA OSKCTPeMyma — W paabupaer cayyah
o6pauienis nHpEPeHLHatd He B HyAb, 4 B GECKOHeu-
HOCTh, 3R€Cb XK€ JAETCA NPHEM ONpPENeNCHHN ACHMATOT
K KpHBOA.

Hermepras rnasa maudHaeTcs cHOBA C ompeaenenmi
Ha STOT pa3s AMPEPEHNHANOB BHCIMX MOPAAKOB ¥ OT-
HOCALHXCA K HHM AeHCTBHH, HEOGXONMMMX NpH HCCae-
AOBAHHW TOYeK MNepernGa W BO3BPATA NEPBOrO poia.
B net BuBoasTcH aHanuTHuecKMe ycAOBMR HanHuus
TaKWX ToueK. B nato rame maywawoTcs P23BEPTKH H
PassBepTHBAIOWNKE, YCTAHABAHBAIOTCA HIBECTHHE CBOACTRAE
HX HODMA/eR W KACATENLHWX W RAiTCA GOPMYAH Pajs-
yca passepTku, T, €.  pamuyca KDHBM3HE /1A Pa3pepTH-
BaloWeH B NPAMOYIOALHWX W NOAAPHHX KOODAHHATAX.
Buecte ¢ Tem TYT ke paccMaTpuBaeTca Bompoc o TOM,
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KOrna passBepTKA OKASHLIBAETCH AAreGpAHYECKOH KpumoM
H KOTAA CNpAMASEMOB; HA OCHOBAHHH ORHOH CNElHANM-
HOA NeMMH 3feCh TAKKe-— B OTCTYIIEHHE OT MIAOMHKe-
HHA YHCTO nHdepeHlHANLHOre HCYHCASHHA — HAIOTCH
KBAAPATYPH HEKOTOPHX KPHBHX, OCYUIECTBASEMHE, BNPO-
yeM, 0e3 npUMEeHeHHS HHTErDHPOBAHMH, 4 OKOJLHLIMH
NyTAWA, NOCPEACTROM CPABHEHHH PA3NHYHHX 9/EMEHTOB
nnowaneh. B ToM We pasgere uccrenyercs Bonpoc
O PajHyce KPHBH3HM B TOUKAX nepernfa M ycraHapau-
BAETCHA, B CBY3M ¢ OOpa30BAHHEM pas3BepTOK, YTO OH
B HHX OHIBAaeT He TOALKO OECKOHEHHWM, HO M PaBHBIM
Hyno. HakoWeu, B 3axniovende riass NPHBOLHTCA NDH-
MEp TOYKH BO3BPaTa BTOPOr0 pOAd M COOTBETCTBYIOLIMH
el aHaAUTHYECKHHA NPpU3HEK,

HlecTas W cemeMaa T/3BH NOCBAIMEHM AeTaNbHOMY
pasfopy Zua- M KATAKAYCTHK, OYeHb HHTEPECOBABIIMX
TOTAA Y4eHbie KPYrn, a BOChMAaA YHAeAeHa OrubaloluM.
B neBaTo#f rnaBe NPHBONHTCA 3HAMEHWTOE MPABHAO DPac-

0
KPBITUR HEQNPEACAEHHOCTH BHAA o ¥ CHOBA coaepxaTca

HCKOTOpLIE KBAaAPATYDH; B HeH (e PacCMaTpHBaeTca
KDHBAs, 006/analouias TOYKOR CAMONPHKNCHOBEHMS, KaK
CKa3aiu Om Tenepb. I'/1aBa fecATas MaeT ¢ TOMOWBIO
AHODEPEHUHANILHOFO MCYACAEHHR BWBOR TNPABHN  OThi-
CKAHHA KaCaTeNBHMX H T. ., YKa3aHHuX J[BKAPTOM
u Tvane. .
Crpoftuas apPXHTEKTYPa COYHHEHHA Yyne€ OKHA HMrpana
GOABIYIO POAb, K Hell MPHCOERMHANMCH OTHOCHTENBHAA
NPOCTOTA H3NOMEHHH M HEOGHKHOBEHHOE OGHAME NpH-
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MepOB PasHOH CTeMeHH TPYAHOCTH, pasdop KOTOPHX
NoSBOAAA W HAGHTL pyky M -Tay6xe mouath obmue
PACCYHACHHS W MIPHEMEL.
- Kuura Jlonurans cnpaseisinso MpPOH3BENa Ha cOBpe-
MEHHHKOB CHAbHOe BrievatacHue, Cexperaps [laprmxckoH
dKadeMHH Hayk, ¢0HTEHEJHI!>, B TNOXBaNbHOM H BO-
ofule MpeyseaHYEHHO XBaneOGHOM cnoBe JIoMMTAMIO MOF
CKa3aTh C NOJHON MCKPEHHOCTHI0! ,Jlo TOro BpemeHH
HOBaA reoMeTpus Oblna CBOEro poaa Ta#HOR u, Tak
CKa3aTh, KaGanuCTHIECKOH HAYKON, HIBRCCTHON NATH-1LECTH
Auam. B kypnanax yacto nNpPHBONHJAHCH petueHus Ges
YKa3aHHA HA METOX, C TIOMOLI(bIO KOTOPOFG MX NOAY=
Yanu; HO HOIKE KOTNA Ero H3AaraAd, TO TPOGHBANHCH
JAHb cnabule nyuw 3TOM HaykH, a Bcnex 3areM ofnaka
TOTYAC e CHOBZ CMHKanuch. [lyGanky, wiaM, ayuue
CKa3aTs, TEX HEMHOTHX, KOTOPHE MHTAAM HHTEpEeC K BHIC-
WweH reoMEeTPHH, NOPAWKano OecnioNHOE M HE npocse-
LiaBlIee MX K3YMAeHWe. Y4eHbIM YNaBanoch HOGUTbCA
UX anAOSKWCMEHTOB, HE AaBAf TeX MO3HAHKH, KOTOPHIMH
OHW AOMKHH GhiiM 6H WX onnatnTk“ 1), POHTEMENND OT-
MEYan H Ty JKaOHOCTh, ¢ KOTOpoR HAGPOCHINCH HA
 oAHANUBY Bce HAYHHAOIHE MATEMATKKH.

,AHANH3® PBHAepNKAN pag u3navhiA: 1696, 1715,
1720, 1768 rr., n 6ma nepesenen 8 1730, Ha aHIAHACKKA
asuK, M ewe cro ser cnycts MoHTIOKNA NHCan O HeM,

1y Fontenetile, Histoire du renouvellement de l'aca-
démie des sciences en MDCXCIX et les ¢éloges historiques
de tous les academiciens morts depuis ce rencuvellement,
Amsterdam 1709, crp, 101,
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KaKk o ,xopowe#t M ynauro cocrasnemwomn KHHIe, yYTO
6LN0 KAYECTBOM AOBOABHO PCLAKHM W 20 TOro ¥ mawe
HuHHe B MaTeMaTHueckux COYHHEHMSX, B KOTOPHWX OTCYT-
CTEUE CHCTEMR W METOAA YACTO BpERWT WX HNOITHHHOMY
ROCTOHHCTBY* 1), a Boccio APHYACARA €ro K rpynne
KHHI ¥ NOHHHE KIaCCHYeCKHX 2).

TMpu Bcedt otHOCHTE B HOR CcBOER NerKoCcTH , AHaana¥
MPERCTABAANCH HA npoTakenun XVIII B. BCE M€ Heao-
CTaro4Ho noctynHum, TlpH ToM yposwe obutelt Marema-
THYECKOR KyNLTYpW W npenopasawns 1o Gumio -HEyRH-
BUTENbHO, B pesyawrate on rpmmam NOABEDTCR KOM=-
MeHTHpOBanHio. [Mepswfl KOMMEHTADHA Gunr cocras-
aeH punocodoM n matematukom Kpysa (Crouzas) B
1721 r. 3ta kuura oxaszanace YPE3BHIYZAHO HeyZRauHofl,

‘4BTOp 10X0 noMAn ,AHank3“, Koropmwft CTpeMHACH

TOSCHUTL, B NOMYCTHA MHOT® HemcHocTeft H Tpy6ux
omubox; Hanpumep, on nonaran, 4to nenewue Gecko-
HEUHO Manof nepBOro nopsmka Ha Geckomeuwo Manyio
TPETLEr0 naer GeckoHewwo wManyio BTOPOro nopsaxa
W T 4 Ero counnenne BOABEPT HEMENIEHHO KpHTHKe
Horans Bepnyaan 8), co csoficrrenton €My MaHepoit aag-
BHBUWIHA MeXAy Tnpouum, 410 Kpyaa Aywule caenan Gm,
€cM 6N 1O neyaTH nocnan €My VIS NPOBEPKH DYKOMHCH,
4 BCKope saTem, 3 1723 r., Opannysckuft Maremarthk
Coren (Saurin), :

L F Mo ntucla, Histolre des mathématiques, Paris,
roa VII (1799), r. 11, crp. 397. .

%Y Bossut, yur. con,, 7. If, c1p. 27.

) Ioh, Bernoulli, Opers, . I, cxp. 160 ucaen.
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Bropsim kommentaropom 6mn Bapuubon 1), maBwn#
NOACHEHHA OTAENbHHX TPYAHKX MECT, B HACTHOCTH CaMMX
NPHHLHUMOB MCYHCAEHUA GECKOHEYHO MANBIX, W OTMETHS-
wHR rekotopue ownbku Jlonutana. Ero xuura, omnako,
BPAA MM YHTAETCA JIeTYE KOMMEHTHPYEMOro ,AnanHak®.
Tpetu#i KOMMEHTAPUH, NPUAOKEHHMA K H3anuio 1768 T, 1
Hanucaunuit otuoM Iloanamom (Pautian), nasumayanca ywe
RERCTBHTENBHO ANA BNEPRAIC NMPUCTYNAIOWHX K U3YHEHHIO
BHCIIETO aHAMH33; HO YNAYHWIM €ro CYECTh HENh3A, TaK
KaK OH HHOrMA ¢ YpesMepHON COBOOXOTTHBOCTBIO pase-
BBIBAET 3/IEMEHTAPHEAIINE BRK/AAAKYU ¥ 34TO 4aCTO 06X0ANT
MeCTa, KOTOPHE MOTYT 3aTPYRHMUTH NDH MEPBOM YTEHHH.

»AHATH3  GECKOHEYHO Manbx“ He CcBOGOmeH 6w,
paayMeeTcs, ¥ OT HEAOCTATKOS. B mepmyio ouepens 570
OTHOCHTCt K HINOXKEHHIO er0 METORONOTHYeCKO# O6ash.
Bce nudepenunanskoe ncuncaeHue paseupaercs y Jlonu-
TANA H3 ABYX HOCTY/A4TOB, OAHH H3 KOTOPHX I03BOANET
NPUHHMATL X ~|~-dX, rae X GeckoHeuso man mo cpas-
HeHHIO C X, 32 X, a ApYroH NpHHHMAeT KPHBYIO DABHO-
3HavauieH CO BMUCAHHLIM B Hee MHOTOYIOALHAKOM ¢ Oec-
KOHEYHHM YRCAOM OECKOHEHHO MaABX CTOpoH. Mlonyure-
HHE STHX I1BYX, THOMYHHX MR NeRGHuueBa aHanusa,
KaK HCYHC/IEHHR HMEHHO GECKOHEYHO ManuX audepeH-
UHanoB, TPeOOBAHUM, caMO 1o ceGe Heab3d BHNO Ol
noctaeuTs B BHHY Jlonuramo. Ho on Bce ke momxen
6mn ygennth 60ALIIE BHMMAHHA B CBOEM Kypce, npe-

1) Eclaircissemens sur l'analyse des infiniment petits,
Par M. Varignon, Paris 1725, Uapanme nocmeprroe;
Ha3BAHHE AaHO OBAC HajaTenres,
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TEHAOBABIIEM HZ POAb OGIIENOCTYNHOrO RBEAEHHR B HO-
BYIO HAYKY, BHACHEHKIO NPUDOAW MePBWX ee NMOHATHH
- TIDABOMEPHOCTH €€ HOCTYNaToB. OHH BOBCE He npes-
CTABASAHCh O4EBHAHHMHU BCeM, H cam Jlonutans & npe-
AHCTOBHY MHUIET, 4TO OpPH NEYaTH NOCAEAHEr0 AHCTA
KHHTH O3HAKOMMACA C KDUTHKOH aHAaAH3a GECKOHeYHO
Manux HeioBentuutom, Ccowaka ua T0, yto JlE#isHHN
ONpOBEPr BO3PAKEHWA TOMAHACKOrO MATEMATHKA, He
MOra CAYMHTh ONPABAAHHEM OTCYTCTBHA AHANOLHYHOH
AHTHKDHTHKH, XOT# GW B TOM e NPEAHCAOBHH, eCAH
YXe GHIO [O3AHO BHECTH NONMONHEHHN B CaMbill TEKCT,
OtMeyenHoe 06CTOATENLETRO GHiO YUTEHO yixxe BAPHHb-
OHOM, B CBOMX NOACHEHHAX BNOAHE COMAWIAIOLHMCS
¢ TeM, uTO X -|-dx He DaBHO X, H NHTAIOUIMMCH KOKa-
32Th  33KOHHOCTe OTOPICHBAHHA GECKOHEYHO MAMY
B TipHMEpe Ha NpoBencHHe KacaTe/nbHOH TeM, YTO Koraa
CEKYDIAR CJMBAETCR ¢ KacaTensHod, 10 dx u dy xax-
AN 0GPAWATCA B HyAb, NOYEMy, Ha ero B3rAAA, o
AONYCTHMO OTOPACHBATL HX creneny 1), B nepenucke
Jonutans ¢ JIENBHHUEM BOapawennaM HbIOBEHTHHTA
MOCAENHUA  ynenweT Hewmano Mecra, OGBACHSA cpoe
NOWHMAHHE  ,HECDAYHUMO MANWX® BENHYHH M  H3-
flaras ROBOAN B MOAL3Y JONYUMEHHS GECKOHEYHO Ma-
AWX  BHCWIHX MOPANKOB, NPOTHB KOTOPWX OCOGEHHO
BOCCTABAA TIOCAERHNH 2); OHH HECOMHEHHO HOMKHN Ouan
Oul  3aHATL MecTO B ,AMagMse GeckoHeuwo ManNx®.

) Varignon, nur. cou, crp. 12—13.

%) Leibntz. Math, - Sehr., 1. II, nxcvmo ot 14 (24) monn
1695, a Takwke cTp. 293,
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Bo-BTOpHX, y JIONUTANA BCTPEYAIOTCA MHOTAZ H
NPOCTO  OIMBOYHBIE . PACCYWAEHHA W BHKMALKH, XOTR
H B OYeBb HeGOABIIOM “HCHe, 31eCk He CTOUT HAa HHUX
OCTAHAB/HBATHCA; OHH OTMEMEHH B NMPHMEYAHHAX.

Bumecre ¢ TeMm, B Kypce eCTECTBEHHO OTCYTCTBYeT PSR
pa3fenos, Yxe BCKOpe BHAIOYAIOWHXCE B AudepeHuH-
anbHoe McuucaeHne. Kak rosopuiaocs, JIONHTANE nioAa-
ran, 4To B 5TOH OGNACTH, He B NPUMEP WHTErPANBHOMY
HCYHCNeBHIO, BCE 2aKoH4eHo. Ho andepeHunanos TpaHc-

‘UEHOEHTHHX (YHKHUMA y HETO eille He HMEETCs; HeT uc-

CNeNOBAHHA SKCTPEMYMOB ¢ TIOMOMIBIO BBHICIIAX MPOHU3-
BORHHX; COBEPIIERHO OTCYTCTBYIOT PAINOKEHUA B PAIH,
B €r0 BpeMA OCYWECTBAABINKECA 6€3 npuMeHeHHs THde-
PEHUMHANBHOI'0 HCYHCACHHA; HCCenOBaHHE 0COOBX TOYEK
KPUBHX HAXONDUTCH B 32POAMIIEBOM COCTOAHHM A T. A.
B 3TOM Henb3s W B MA1OH crenenu ynpexuyTh JlomuTans,
HO OGCTOATENBCTBO STO MOCAYHKW/IO ECTECTBEHHOR Mpu-
YHHOH OBICTDOFO YCTapeHHA ero KHHrH. MOXHO ckopee
YAHBAATHCA TOMY, 9TO HECMOTPA HA 3TH NPONYCKH OHA,
6naroNapa NOCTOMHCTBAM H3JOMEHMA M, OTYACTH, Manoh
KOHKYDEHLHH, BHACPKANa uYeTHpe CTOAb OTAANEHHHX
ApPYT OT APYrd U3JaHKs M YCTYIIHA2 MECTO APYLHM yueOuu-
KaM uwb Gonee YeM uyepes MOACTONETHE MOCKe BHXOAA,

JIOMATANL ABASETCH TaKie ABTOPOM KypPCa ABANHTH-
4ecKOA Teopun Konuveckux cedluui 1), Couunenne aro,

1) Traité analytique des sections coniques et de leurs
usage pour la résolution des équatlons dans les' problémes
tant déterminez qu’indéterminer, uepaoe nocMeprHoe HagaHWe
1707 r., sTopoe 1720 1.
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OCHOBLIBAIOUICECS HA LCKAPTOBOM MeTOae, MOAOGHO nep-
BOR KHHTe (PPAHUYICKOTO Y4EHOrO, OTAMIAETCA MPOCTO-
TOR H3nOMeHnst W OGuIMEM TpuMepoB. B Hem He comep-
MHTCA  QCOGEHHO CYIIECTBEHHWX HOBHX DE3yAbTATOB;
Haubonee HHTEPECHH, MO CAOBEM Kanropa, paaGop o6-
UIero YpaBHEeHAS BTOPO# CTYeNeHW 9 pellleHHe MOGONKT-
HOH 3a4aun, KOTOpPOH 3awuMancs Taxme HbIOTOH: JHea
HeusMennux yraa KAM, KBM wpamaiorca Bokpyr we-
HOABMKHHX Touek A M B; K, Touka nepeceuerms cTo-
por AK u BK, npuxerca no npamo#t nnnwu; Tpebyerca
ONPEAEINTDL TEOMETPHYECKOE MECTO TOYEK nepeceyeHus M
apyrix cropow AM u BM (umu oxasumaiorcs xoumn-
4eCKHe cewenmn) 1),

1

Hewmnoro Bpemenn npowno co cmeprn Jlonurans,
kak B asrycre 1704 r. Horans Depnvann HeoXmaanuo
BHICTYRHA C MEPBHM K3 NMEYaTHHIX 3asbieH#N, B KOTOPHX
OH CTai NPeXbARATH CBOM ABTOPCKME NPasa Ha Colep-
Kamecs B ,AHanH3e GeCKOHeyro Manwx® Metoaw. Ha
S5TOT pa3 OH BHIMYCKAET B CBET 3AMETKY NOA HA3IBAHMEM
»YCOBEPIIEHCTBOBAHHE MOErO ONy6AHKOBAHHOTO B ,ANa-
lyse des infiniment petits® § 163 metoma ana onpe-
AENCHAA 3RAYeHMA APOGH, UYMCANTEN: H 3HAMEHaTenb
xoropofi uuorza ucueMor ). He o6BunAn aBHO nOKOA-
HOTC Zpyra B I/aruarte, OH DACCKASHBAET, YTO eule

. ) Cantor, uar. coq., 1.1fI, ctp. 427,
) loh. Beraoulll, Opera, 1. I, ctp. 401 u caeq.



;
e
%

JIHOBPERUHANGHOE RCYHCARRME {". &. ae-JlonuTans 33

#ieT 32 10 10 TOro COOGIHHA eMY O C80EM CTIOCOGE PACKPHTUS
0
HEOTIPENIENEHHOCTH BRAA —o-, MDHUEM DEIHA JUIA Hero

K4K pas mpumep, KOTOPHH Haxomurca B § 164 ,Auna-
A#3a“Y M XOTOpHA paHUY3CKHE MATEMATHKH, B 4aCTHO-
HOCTH JlonuTANb, pewnTh He MOrAR. 3TO OPARMRO Ha-
PANY - C IDYTHMM, YSHaHHEMH OT BEPHyMAW, JlonHTans
Haneyatan. Heulxe, nsmxHMbLH 11060BBIO K WCTHHE, OH
CYUHTaET DOATOM YKA3aTh, 4TO WHOrAA 3TO MPABKAC He-
HOCTATOUHO, T8K KAK Mocae AHDEPEHUHPOBAHHA YHCAK-

TeAA M 3HaMeHaTe/ld CHOBR NOAYYAeTCH, TIO MOACTAHOBKE
m:0

Y :
. TOTO X¢ 3HAYeHHA BMECTO X, = HIn W; B STOK iy~

0
Na¢ HYKHO NDHMEHWTh €ro MpaBHAO K HOBOR HPOGH
€ule OJAMH HIM HECKOABKO pas.

Hepes 17 7net, moaemusupys —mno apyromy, Hecy-
LECTBeHHOMY 31eck noBoay — ¢ Tofnopom !), Bepnyanu
CHOBA BHICTABARET CBOM mperensun. Ha sror pas on
BLICTYIIaeT ONpexeneHHee, CIIEPBA CCHAARCH HZ BEPAXKEH-
nylo emy Jlonutanem GnaropapHocts, 2 3ateM 3ansass,
4TO UM OnAH CocTasieHs 418 JIOMWTAAS SANKCKH MO
IHGepeHUNANbHOMY HMCUMCACHHIO H 4TO MM e Gha no
npoche NOCAGAHEr0 pewer pPAR 3214y, BROCAEACTBHH
OnyGAuKOBaHHKX B ,AHanuae*. Tlpu srom YKa3bBanocs,
4TO COAEPMAHHE STHX 3aMHCOK COCTABHAO JMIUNL He3HA-

B1oh Bernoulll, Opera, ,M. Ioh. Burcardi Basil-
leensis Epistola ad virum clarlssimum Brook Taylor®, r. I,
c1p. 483 u cren. (Acfa eruditorum, watt 1721.) Hecousenno,
430 3a Bypxapaom 3zecs crosn cam Bepuyamn.

3  3ax. 2061. — MonnTaae.
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YATENBHYI0 HacTh KHHTH JIOMHTANR H YTO ROCASHHHH
MHOTOE MOJAYYM/I NO3JHEE B NepenHcke. YTBEPHAEHHA
STH NOAKPENAAIOTCH OTPHIBKAMH M3 MEPENHCKH ¢ H3BecT-
HeM MateMaTHkoM I1. 1e-MOHMOPOM ¥ ¢ camMuK JIONHTANEM.

Hpexae BCEro NPHBAEKAOTCA CBHAETENBLCKHE MOKA3a.
HNA O CYL(ECTBOBAHHH YNOMAHYTHX 3anucok, 5 aocta-
TOYHO HHHE yOexneH, — coobuiaer emy 26 mions 1718 r,
Mosmop, — Ha OCHOBZHHH BAlIEro NKCcbMa, a eine Gosee
Ha OCHOBaH¥M T0TO, 4TO JAeT 13 wam 14 Hasan mpoven
TETPann M YPOKH, NPENoAAHHLE BAMK MADKUSY ne-Jlonx-
7amo. Oren, PefiHo uMea TOTAZ B cBOEM PacmopAMEHHH
BCKO PYKOTIUCH, KOTODYI MHe W ozomkua®. [Manee
18 okrabps Toro e roga ow nmucan: ,Oten PeRHo AocTan
CBOK DYKOMNHCh, HeGo/ibluMe OOGDHBKH H3 KOTODOH #
'saMeTHA B ero kuure ,Analyse démontrée®, y onmoro
apyra, Gupumero sMecre ¢ BamM B [lapimwe ® nepenu-
‘CHBaBillery Bally NMeKuMH mas r. Ae-JlonuTtansa, ¥ oTna
" BH3AHC TaKie HMEACK 3K3EMIAAD pykomucH. Koraa a mo-
MPOCKA Mapku3a Ae-JIONHTANA OXO/MKKTL MHe ee, OH Jan
MHe MHCBMO K OTuy BH3aHC, B KOTOpDOM NPOCHI OAOA-
KUTb MHE OKIeMNAAp, NpHRALIEKAUWMH TOMY; HO odYe-
BYAHO OH AaR €My 3HATH, YTO STOrO AEAaTh He CAERYeT,
TaK KaK 1 ero He noayudn. O. PeAvo aan Mue cBob
SKIEMIIAD, MPHMEDHO, TOA cmycTa® 1),

1) Ioh, Bernoulli, Opera, 1. III, ctp. 509. 310
nUChMO XparuTcA B CrokronbMcKolt axagewmur Hayx. Caexyer
YUBTHBATb, 4TO HeKOTOpWE CBHAETeNH, ynoMuHiemuie Mo.
MOpOM, (ckoHYaBmMMca B 1719 r,), Oway eme XHBW TOrAS,
Hanpumep Peiino (ymep B 1728 r.).
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Hna xapakrepucTuku yuactus Bepuyanu B padore
JlonaTans npuseneo GHI0 MEXAY NPOUMM cremylollee:
»BH BUANTE, CyAaphk, — nucan JlonuTans Bepuyaan 8 fme-
kabps 1692 r.,—uT0 2 npoaoakaw npocutb Bac o6y-
HaTh MeHA W NOAL3YIOCh B STOM OTHOLIGHHH TOW CBO-
Gono#t, KOTOpYl0 BH MHe npenocTaBRAH... S xoTea Gt
TawKe, 4YTOOH Bbl COOGIHAK MHE OOIMK METOA peie-
KM 3anay, nonoGueix crenylomen, Jlan uexoropuft
noaysaaunc AMB ¢ 3a1aHHHMH NO NOJOXEHHIO NOAY-
OCAMH; ZIONyCTHM, uTO GecKoHeyHOe uWcro napabod,
NPOXONAUIMX BCe 4epes Touky A, uMeloT ocu M Bep-
WHHE HA Noaysaaunce; TpeGyeTcA OMPENEauTh Kacalo-
WYIOCE BCeX WX JAHHKI0, Bmecro sammnca w  mapabon
MOXHO B3ATb ¥ Kakue YrogHo Apyrde auuuu*., Coor-
BETCTBYIOMIAst 324448 HAXOAWTCA B § 147  Ananuza“.

2 cedarabpa 1693 r. Hapsmy ¢ npochGolt pewnts
OAHy 3ajayy Ha KacateapHme JIOonWTams cooburaer, uTo
HHUK2K He MOXET HalTH 3HAYeHHE Apobu

1/2a3x‘—x4~—ai/aTx
a—Vax®
npn x==a (§ 164 ,Ananuza“), ,Bce peuwenns, K Kakum
7 NOKa TNPHXOKY, OKA3LBAIOTCA HETOUHHIMH. Mpue He
XOUeTCH TPATHTL NOHANPACHY BPeM®, M § Npeanoyen G
Y3HaThb 3TO OT BAC, €C/H 3T0 BaM OylNeT yromuo®,

19 despans 1695 r. — cuosa o6pamenne X nOMOUIK
Bepnvanv, B 3anaue 06 onpeneneHrd HaHGOMBINSH wtu-
PHHH SMHUWKIONA, 00PasyeMulX NPH KAYeHHH Kpyra mo
Kpyry, €Ciu ONHCHBHAIOWAS TOUYKA JNEXHT BHYTDH WM

3%
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BHE €ero, MAM Xe Ha OkpyxHOcTH, Cnpawmmusaercs
TaKke © TOYKAX nepernGa Mpu nNepsoi W3 9THX BOB-
moxuocTefl, STH 32paun nomemed B § 175 w1 180.
16 anpeas rtoro e roma JlonuTans GnraroRapHt aa
NPHCJIABHOE PElieHHe W 3aNpaIUuBaeT 0 KSAAPATYDE STHX
KPHBNX, KOTOpas H3naraerca B § 182 u cren. ,Anannaa®.

¥ie aTH nuchMa MOKA3WBAT, 4To poas Bepuvaau
IIPH cocTaBneHnH Kypca Jlonutans Ouna Benwka. Hego-
BEPAT6 HM KPaHHe TPYRHO; OT DEPHY/IAR BeAb MOTAH
noTpeGosaTh HX npexbsBienHys. Kpowe Toro, manpusep,
Ta XKe 3aaa4ya o6 orrGaromed, kotopas crapurcs Jlonu-
TAEM B nucsMe OT 8 pexalpa 1692 r., 6una mocaaxa
HM B NepBOM e nHcbMe K JIeAsH#auy 14 nexabps, uepea
Heckonsko aned cnycra, [Ipaega, 24 despans 1693 r.
Jlonutane coobmaer JIERBHULY O TOM, YTO pelAn 3a-
Xawy 1); HO BCe Ke HEBEPOATHO, uTOOH 3HAUNTENLHO
NPEBCCXONKBIIAE €r0 TO JapoBaWuAM DBEPHYAAH He
CNOT' GHCTPO [HaThb €e DPEIUSHHA H He NPHCAAT ero no
00LIYA0 TIPEXKHEMY YYEHHKY. YTakH M npHCBavBaHHA
Ha nOuBe TWECKABHA OBOMX 3aHHTEPECOBAHHHX UL Bee
BpeMA, BOPOUEM, MEWAIOT SHeCh YCTaHABAHBATH (aKTH
¢ a6COMOTHON NOCTOBEPHOCTBIO. '

B Tom ke roay, B ynomuuaBmeics KpuThke Kpyaa,
BEPHYANH B 3aKnioueHHe NHKcad eMy caedyiowee: ,Bu,
Cynapb, OKa3nBaere MHe YECTh, IPH3HABASK H COTJIaIIanch
B BalU€M TOCACHHEM MHChME C TEM, HTO STOT KOMMEHTH-
POBAHHHA BaMH AHani3 B MeHblueH MEDe RBARETCA

Yy Lelbniz. Math. Schr., 1. 11, ctp, 225.
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TPYAOM Mapkw3a Ae-Jlonatang, 4eM MouM. 51 XOuy BepuTs,
4YTO BH BHICKAIWBANKCH TAK HE H3 NIOGE3HOCTH, HO NOTOMY,
YTO BH B TOM BNOAHE YyOexaeHs! Ha OCHOBAHMH ONys-
AHKOBAHHBIX HEOHDOBEPWHMHX NOKA3aTenAwcTB®, [lanee
BepHYAAN cCunancs H2 cTathio Bypkapaal),

Bucire#t TOukH nperensnd DBEPHYINE ROCTATEOT
8 1742 r.,, xorna ou BnepBwe NyOGAHKYeT CBOE CTapoe
HHTerpansHoe HCyucrenHe. OHO HAUMHAETCS HEONHAAH-
HoH (pasoft: ,Brine Mul yBHAEAH, KaK OnpenenaTb Aude-
PEHUKANE BEIRUKH® H K CIOBY ,BHIuE® JaeTCH CHOCKA:
»ABTOD “MeeT B BHIy NDEAWECTBYIOWME STOMY ACKUHH
N0 AM(ePEHIHATLHOMY HCYHC/AEHHIO, KOTOPWe OH cyen
HYXHBM BHOPOCHTE, TaK KaK BCe COAEPNAHHE HX OHJO
BKAIOYEHO 3HAMEHHTHM JIOMHTAIEM B NOAB3YIOULYIOCS
BCEOSUIMM DACTIDOCTDAHEHHEM KHHIY, O34rIABAEHHYID KM
»Analyse des infiniment petits* 2). O6sunenus p nnz-
rHare saech HeT, KaKk sTo noaaraetr Kawrop %) (seas
HE YTBEDKAAETCR, YTO KHHra Owia BHNyweHa 6es co-
I7acus BEPHYANN), HA KHHTY AWWL NPEABABASIOTC MPaBa
€e OCHOBHOTO Y4YaCTHHKa,

3asrnenust BEPHYIIH BCTPETHAN CO CTOPOHH HCTODH-
KOB pasiuynoe oTHOUleHne. MOHTIOKA, HANDUMED, Haxo-
AWA, 4TO ERMHCTBEHHHA YIIpEK MOXKHO cIenaTs JlonuTao
33 To, YTO OH HEROCTATOYHO ACHO NOKAasahd, ,4YeM OH
0683aH . BEPHYANH, KOTOPHH Haile/ OCHOBHHE METOMH,

I) Toh. Bernoulli, Opera, 1. Ill, ctp, 168.

3% Ioh. Bermoulli, Opera, 1. IIl, crp. 387, Hem.
nepes., €Tp. 3.

8y Cantor, uur. cow., T, IIl, cTp. 225.
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npHUMeHsesnle B 3TON KHHIE H KOTOPOMY MPHHANNEHHUT
TO Hambonee OCTPOYMHOE, HYTO B HeH COAGPXHTCA MO
agannsy® 1), Hanporue, Bocclo, samsevas, uTo Nomer
6uTs BEPHYIAH H He NaN pelIeHHS NPHBEACHHWX 3Aech
Bhlle 32124 HAH 4TO JIOMMTA%L MOF MX BCe peiinTh
CAMOCTOATENBHO, 4TO, Maiee, AeKUWH BEPHYAAH MoOT/IH
BuTh He MO AMBEPEHUMANBHOMY HCUHCAEHHIO, YK23HBaR
HaKoOHell Ha BO3BWIMEHHWA XapakTep JIOMHTANS, NpHXO-
auT K BuBoay: ,[Ipu nonobHux oScroateascTBax HanGo-
7ee PaSYMHHM H CNPAaBEATHBHM OyAeT AEPKATLCA TOTO
obutero 3asenennsi, XoTopoe mapkus JlonHTANL caeaan
B CBOEM HPEZHC/IOBHH, HMEHHO, ,YTO OR MHOTHM 06a3aH
3HauuAs Morauna Bepnyann®. Byaw on o6saan yem-1m6o
CMEUHATLHO, OH He RO3BOAMX Guw cele BHPa3uTh Kb
cToMs obuiylo GnaroaapuocTe® 3),

[IpoTus BEPHYANH BHICKA3WBAIHCH H COBpeMeHHbIe
Hcrophky Llefiten u — ocoGerno pesko — Kantop. Bonab-
WYI0 POAb B HX OUEHKE Hrpal0 NpH STOM JICHXOAOTH-
4ecKoe OBCTOATENLCTBO — AYPHOM XapakTep Horana
Bepny/nn, venosexa NeACTBHTENLHO C kpaftne 0GOCTpeH-
HEIM CaMONIOGHEM, NEPeXORALIHM B YPESMEPHOE THiec/a-
BHE, 4ENOBEKZ, HA 3TOM MOYBE nMOCCOPHBIIErocs ¢ Gpa-
TOM, gusmux paHee ero yunteneM. ,Yrtaepxaexue (Morau-
HA BEPHYAAW), — numeT LlefiTen, — no MuoruM coobGpaxe-
HHAM ABASETCR MANOBEPOATHHM; OHO' HEAOCTYNHO NpPO-
Bepke, ¥ xapaktep Horanna Bepuyaau Hukowm oSpasom

) Montucla, unr coy, . I, crp. 397.
H Bossut, uur. cou, v i, c1p. 51—52.
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He CAYMAT AOCTATOYHBIM DPYHATEALCTBOM 32 1OCTOBEPHOCTh
STOrC yTBepMAeHua"™ 1).

Kanrop aamymian Te3uc 0 3HauuTEALHOH CaMoOCTOR-
TeNbHOCTH JIONMUTARA ¢  SHEPTUYHOH YBePEHHOCTHIO.
C oaxolt CTOPOHH, OH OCHOBREBARJACK Ha PaccKase CaMoro
JIonHTANR O ero 3aHNTHAX B YNOMHHZBIUEMCH NHChME
K JlegtsHuuy. L5 Hawen ram (s Acta eruditorum
or 1684 r.) Bam METOA KaCaTeNbHHX, KOTOPHA MHe
TaK TICHPABHACH, YTO # BaTeM COCTABHA 3AaTIHCKH, B KO-
TOPWX Pa3abACHHI ero §oaee NPOCTPAHHO K NPHBEA AO-
K23aTeAnCTBO BeexX bawsx npaeun“, Ho uz sroro cae-
noBano On MHIL— €CAH BEPUTh PACCKASHMKY H CUMTATDH
ero xapakrep Gonee Snaropoauwiy, 4wem y BepHyanm, —
uyto Jlonutane K 1691 r. sHan TO, 4Tr0 COHEPKHTCH
B MepBWX ABYX raasax ,Awnaausa*. Coaepmanue octamb-
HHX BOCHMH IJIaB STHM 33AB/JCHHEM™ €lle COBEpPLIEHHO
He 3aTPArHBa’och, H TOFAa MOXHO Ouao Obl AyMaTs,
YTO C HUM-TO H No3HaKomua Jlonutans Breuyaaun. Ha sto
ykazan Kanatopy ewe . Sxewrtpem 2), orTMeuasuni
TAKKE TO BAXKHOE H CERMAETENLCTByIOUlee mpoTus Jlonu-
TAIA OGCTOATENBCTBO, YTO B MUCEMax K [OATEHCY o
1690 r. JIonmHTAAL COBePIUEHHO HE NOJAb3YeTCA AHGEpEeH-
UHATRHHM MCYMCTeHHeM. Toraa kaxk B 1693 r, on serko

BT Ue#i Ten, Hcropus Marematik b XVI u XVII 88,
nepeson I1. Hoeuxosa, o6pa6oTtka B npuMesania M. Buroa-
ckoro, 1933. Hano 3amernts, uto kawra Lledtena B opuru-
HANBHOM HM3JAaHHH BbLIUIJIA KO OTKPHITHA HOBWX JOKYMEBIOB
K YTD €r0 yTBEepXiEHHE OTHOCHTCR X 1903 r.

%) Bibliotheca mathematica, 1914 r., ctp. 177.
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onepepyer ¢ ero noMoup, Yro me xacaerca coaepma-
KHR a8, CAeAYIOWHX 834 BTOPOH, TO TOT ke InemTpen,
pacnoaarasimni xpanseAcs B CTOKrONbMCKOR akazeMny
Hayk mepenuckoft Jlomurans m Berryaau, TOKasan, 4ro
OHO B Gomboi Mepe Guio NOAYYEHO WEPBHM OT IIo-
C/ICAHEro, — B YACTHOCTH TaK OGCTOANO neno ® c »Tpa-
BHnOM JI>nnTAns® 1), Ckasaunoe MOATBEPHRACTCA YaCThIO
H TPHBEICHHHMH BHIE OTPWEKAMH u3 nKceM JIOMMTAAR
K Bernyian. :

C npyror croponum, Kanrop ykaswean wa 1o, wyro
dakTudeckn pykonucn BepHyann Her, [ne oHa maxo-
RWICH, CNpPAIIMBAN OH,~—H PE3IOMHPOBAA CBOE MHEHHe
B cneayiownx supawennax: ,Taxuwm o6pasom ycramo- _
BACHO, 4YTO BHIBHHYTOe B 1742 r. BepHyaau NPOTHB
Tlonurans OOBHHEHHE 3AXOAMT CAHMIKOM AaTeKo M yro
PE3KOCTs ero yTeepmAeHHH pocna no Mepe Toro, xak
OB BCe YBeDEHHeE HYBCTROBAN, YTO ONPOBEDPTHYTL €ro
HeAB3A. 3nech MK MMeeM mepen coGoft OQHO Ha MHOTO-
HHCRCHHLIX NOWHMX 3aRBACHRH, KOTODHE MOKHO HaliTH
y Horansa Beenvanu u KOTOpOe CAyXHT npuMepoM
TOTO, HACKQALKO MOXHO JOBEDATH ero XBAaCTOBCTBY W €ro
UPeSMEPHO WMPOKOR comecTH® 9),

1) Cu. ,Die Differentialrechnung*® Bepryann, npenu-
caoske llladxefiranns, ctp. 6 u _Bibliotheca mathematica,
1914 r., ctp. 177. ; L

%) Cantor, uur. cou, T, I, crp. 225. B NPeRHCAOBHH
ko Il uspamuw sroro roma Kamrop, yunrmean sauevanng Jxe.
HITPEUA, COTAAWALTCA ¢ ABTOPCKHM NpaBou BEPuyaan Ha »Opa-
BHAO JlouHTANA® W H3Aaraer muchMa Monxopa, Ho B ocHOBHOM
OT NO3MLRK CBoeR BCe e ne oTkaawBaercy {cTp. V=V, Ha
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Kak Hu cypoBO 3Bydar 3TH C/0B4, CKENTHKH, CO-
MHEBABINWECS B NPABJHBOCTH 3afBJCHHI BEPHYAAM, OKa3a-
AuCh HenpaBuwmu, Ha camom Rene Tenepn MOHO Cum-
TaTh yCTaHOBAECHHOW Manyio NPaBIOMOAOGHOCTL PaceKaaa
Jlonutans W 3a comepwkanue Tex AByX r7aB, KOTOpHeE
Buemrrpem eme B 1914 r. ycnosHO ocTaBaga 3a HuM,
TAKKe CHHTATL €r0 B GoAbWON cTemeHw o6a33HHLIM
csoemy yuuteaio. B 1920 r, I, (Madxentaun, nomyuns-
WHA I0CTYN K MATEMATHYSCKMM DYKOMMcaM Baieakckoh
yHUBEpCHTETCKOR GUGAHOTEKA, CYYaNHO HALUen CPenu HHX
»Lectiones de calculo differentialium* Yorauua BEpnym,

Manyckpunt 3TOT comepwuT B ceGe 38 TETPAAHMX
CTpaHHil, 32 KOTOPHMHM clexyior ewe 11 raze uz Gep-
HY/UIMEBHX NeKIMA 110 MHTErpanbHOMY McuucAenuio, [Tpu
HTEHHH er0 CpPasy CTAHOBHTCA WACHWM, YTO OH MNOCAy-
XHA OCHOBOH AMA 11ePBHIX YETHIPEX TIAB KHUFY JIOTMHTAAS,
lMpasuna nudepeHunposanus nepsoit raaBw, a Takwe
062 NOCTYNaTa OYEBHAHO 3aUMCTROBAHW M3 3THX 3amy-
COK] COBMAJANT H MHOrOYUCAeHHHE npuMepnl, Bo BTO-
POA W TpeTiLel TI/14BAX, NPH 3HAYUTEILHEIX HHOTAA OTKIO-
" HEHHAX B WBMOXEHHH TEOPUH, PACCMATPHBAIOTCH 1O 6OMb-~
Ut YaCTH OAHW W Te Ke KPHBLe; NPHMEPH HA IKCTpe-
MyMul TOMe B 3HAYMTEARHOM Mepe ob6uiue; oOCoSeHHO

Bonpoc Kantopa — nouemMy Bepnyand me moiabotuacs o co-
XpaHeRHH ¢80ero ,[ludepeHUHaNbHOTO HCUUCACHHA®, €CAH OHO
Guno Tax %e paspaboTano, xax ,Umrerpanbuoe ucumcienme*,
MOXHO TENEPb OTBETATL — HMEHHO NOTOMY, 4TO OHG NPEACTAB-
2970 coboH CHpOH MaTepHan, ONy6AUKOBATh KOTOPKA B ayTeH-
THYHOM BHZe (b0 HERO3MOKHO,
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GAH3KO CXOACTRO B PeweHHu 3aaay § 59, 60, 61. To xe
MOXHO CKasaTh H O raase 4eTBepToR. B pemakudonamx
NDHMEYAHHAX HUXKE TMNOAPOSGHO YKa3aHHW COBNAfEMHS
H OTKAOHEHHA OGOMX -COYHHERHR.

»/3 8cero storo,—3akmouan IlagxeATaun, — cne-
AyeT, 4To Hapany ¢ HEKOTODHM HOBLIM CONEPIKAHHEM 7BAR-
€TCR HECOMHEHHO IOKA3aHHOH 3aBHCHMOCTH JIOMHTANG OT
BepHyann. TlosroMy nouatho, uTO nochenuuf e yao-
aneTBOpHACA oGmHMK dpasamu aonuTanesa NPeAHCAOBHA
W 339BHA H3BECTHWA npoTecT* 1),

O pYKONHCH HYXHO 3aMeTuTh euge cnemyiowee,
XoTa OHZ HE NATHPOBaHA, HO BWIHO, YTO conepxaxue
€€ OTHOCHTCA kO BpeMenn no 1694 r. Tak, mmecro
4V iyx x%)% B Heft ewe mumerca 4C yx+xx;
asayox C (or cubus) B Gonee mnosanmx paBorax yxe
He mnomaadercs. B cremyomed 3a audepenumansnum

HCYHCIEHHEM YACTH YTBEPKAARTCH, HTO HHTErpan or %

GeckoHeyeR, Mexay TeM Kak B 1694 r. BepHynnu auan,
¥TO OH npesacTaiser co6oit log.x9). B PYKOTHCH HMe-
I0TCA HeGDEXHOCTH H HENORENAHHOCTH, OTCYTCTBYIOIRHE
y JIOMMTANA, NPUBOAHTCA M ORMH HeBEpHMA qepTex,
KCnpadnennn# B ,AHann3e GecKOHEYHO Manmx™, Lanee,
PykOOAC, cpenana pykoR we Moramna Bepnyasm, a ero
naemsnnuka Hukonas. Tax kak ToT ponunca 5 1687 r,
TO J93NHCKE HE MOMMH OWTL HM KOHCHEKTHDOBAHEI

I)Ioh. Bernoulli, Die Differentlalrechnung, crp. 8,
3 loh, Bernoulli, Opera, 1. I, crp. 126,
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-

8 1691 r.; ouesHgHO, uTO OHH oTHOCATCA ¥ 1705 r,,

‘Korga OH mocetTwn cBoero asmo B [ponudrexe, Ho

BMECTE C TeM OHH MOTryT OuTb TOABKC KOHCTEKTOM
crapoRt pyxonucn Horawwa BepHyanw; ecan OH  OHH
Obl/H Pe3syaAbTATOM YCTHOTO NPEROAIBAHMA fIOCAERHETO,
TO B HWX He MOIMM OW Coaepkathed oOlWHO0YHHE

ax
YTBEDKIACHHA Bpone TOro, 4TO HHTErpan - GecKoneyen,

Takum o6pasom npasota Horanua Bepayalin asanerca
noka3anHoA 1), JIoNHTANL OCTAanCs ero y4YeHWKoM ¥ NpH
cocraenennn cpoero Kkypca, Ha poaio Jlonurans suna-
JAET MU MEHee CYLISCTBEHHAA YACTh COMCPIKAHKA KHUTH!
PAL NPHMEPOB M, MOXKET OHTh, YaCTh MCCAEAOBAHHA OCO-
6ux TOYeK KpnBuX. LleankoM 3a HHM OCTAIOTCH NG
yNOPRAOGUEHHE, OpOBEpKa W  NONOJHEHWE MATEpPHan3,
‘MACTePCTBO, C KOTOPHIM HANMWCAH yueGHHMK, H €ro BECO-
KHE TeAaroriyecKie 3acayru.

"Ocraerca eme yacH#Tb MOTUBL MOBeAeHHs BEPHY.IH.
O nnaHax H3OAHHR KHHTY OH 3HAM H MX ogobpua, no
KpaliHeft mepe He pelanca He oaolpeTs, OO 3TOM CBY-
ZeTenbCTBYeT nepenucka 0GOMX yuenux ocewbio 1695 r.
H 3umolo- 1696 r. Korma Jlonutane coobmaer, uro

1} O ToM, HACKOABKQ CROKOKHO 3auMCTBOBaN JIONHTAND
H3 sanucok BEPEYANM paxe Leane OTPLIBKH, NOYTH He Hame-
HAS FpH MepeBoRe PACIONOKEHHA CI0B, CBHAETEALCTBYET
TalKe NPOHIBEAEHROE MHOIO CPABHEHHE HEKOTOPHX TEUCTOB
LAHANHIZ® M Gepryaamesnx ,Jlexuul no HATErpansEOMY
ucyncaenuo®, Cu, pelaKHOHHNEE NPUMEYEHNRY B KOHUE KRHIH,
ocobenna M 105,
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OH ‘oTnaer BEPnyinH B um:re »ROMKHYI0 CNPaBEATH-
80CTb“ ), BEPHYANW Graronaput, aameass: ,Yaenus
MeCTG B BAlleH KHHTEe MOCMY HMEHH, BH NPONBARETE
06uunyi0 NI0GE3HOCTD; A OuEHb BaM 32 9TO QOA3aN* %),
1o nonyyenus skseMnigpa KHUFH B Havane 1697 r. ow
CHOBA BHIPAXJET G/aroAapHOCTE ¥ AoGasaser: ,Bm oxa-
3aMH MHE CRHLIKOM MHOTO YECTH,CTO/b JIECTHO BHICKA3MI~
BaAch 060 MHe B NPERMCAOBHH; KOTAA § 4TO-AHGO Ha-
MAWY, 9 He NPEMHHY OTMAATHTL BaM TeM xe. Bl 04eHs
ACHO BCE OGBACHAETE; DACTIONOMEHKE M MOPSAOK npess
TOMeHHRt OueHs yAauHu; BOoGWe Bce CAEAAHO MpEBOC-
XOUHO R B THICAYY DPa3 Xydwe, YeM MOT OW Clenars .
51 TOMbKO XOTen 61, YTOOM BH IIOCTABHAM CBOE MMA W
KHHTe, YTO npupaso 6w Goablue Beca HOBOMY Me-
TOAY, HE TOBOPR O TOM, YTO Kuura Torna, 6es co-
MHEHHS, PacKynuaace 0xotHee, OH TOJBKO CUMTALT JiHil-
HHM BHpakeHue GAarofapHOCTH cBoemy 6paty Skosy 8.

Onnaxo, ecnn noxsans ¥ Guu HCKDEHHY, TO yRO-
BJIETBOPEHHWM BEPHYANH Bce e He Owa. Bo3axoxo,
UTO 3agena ero mnomewentas B Joumal des Sgavans
ot 1696 r. moxsaasmas sameria »AHAMH3Y", rge roso-
PHAOCE O CKPOMHOCTH aBTOpa, HPHUMACHBAlOUIEro cele
JHWUL TO, WTO €My YCTYnsaT ApyrHe. Besycnomsno 3apeno

1) 15 uwua 1696, cm. Bibliotheca mathematica, 1894,
G. Enestrom, Sur la part de Jean Bernoulll dans la
publication de I’Analyse des infiniment petits, crp. 67.

%) 30 nionn 1696, cn. Tam we.
8) Tam sxe, crp. 68,
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€ro H TO, YTO O HeM 8 NPEAUCAOBHM JIONWTANA YMOMH-
HANOCh BCe e JHWb MEAbKOM, TOPR3a KaK O 3acayrax,
ckawed, [ofirenca W JIEHBEHHUA TOBOPHAOCE MOAPOGHO.
Bo Bcakom cayuae yxme 8 despans 1698 r. on, wany-
fcb JIEHBHKNY Ha JlonuTans Boofwe (4TO TOT NOAB3O-
BAa/CA ero WCCAeNOBAHHAMH NPH mepenucke ¢ [1oHrEncom
H np.), B 4yacTHOCTH nnwer: ,He Gonee cnpaseanuso
MOCTY{IH/ OH CO MHOI0, KOTZa HEeJaBHO BLIMYCTHA CBOH
,Ananus*, Tpaeza, OH NpPH3HAET B MPERHCNOBHM, YTO
MHOTHM MHe 0683aH, HO 3TC TNpU3HAHHE 4epecyyp He-
OnpenefieHHO M He CTaHOBHTCA Ayuile OT TOFD, 4YTO
peuenaent xHurH B Journal des Sgavans cuuraer, uto
STO NPHIHAHWE €CTh JHUIL Pe3yJbTaT ero BeIHKOAYLI-
HOR CKDOMHOCTH. 32 WCKAKYEHHEM HEMHOTHX CTDRAHHL
(ckamy TeGe oIHOMYy HA yX0) BCE OCTalbHOE OH
YACTHLIO MOJAYYMA OT MEHA B NHCbMEHHOM BWAE, YaCTHIO
HaMHCan noA MOK HHKTOBKY, HAacTh e, NOC/AE TOr0 Kak
A MOKKHYA [TapHK, NOMYYHA B AUCEMAX, MHOTOUMCHEH-
HHE CBHAETEALCTBZ Yer0 ® COXPaHu? ¥ CMOr OW B MOA-
XOARWHA MOMEHT OnyGAHKOBaTb.., KpoMe TOro, s pac-
nonaraio nuceMaMH Jlomurans KO MHe, TNOKA3HBaI0-
IUHMH, CKOJb MHOTHM OH MHe o6asau. [1asHas aacayra
ero COCTOMT B TOM, 4TO OH BCE MPHBEI B MOPAACK H
oTAeNa]l No-(PPaRLUY3CKH aKKypaTHO To, 4To s Gecno-
PAROMHO H3/IOKHJ €My YECTbI NO-(PPAHUY3CKH, YACTRIO
no-natiid. Kak s cKaaad, COGCTBEHHOrO CBOEro OH
RoGaBan He Gonee ueM HA 3 waH 4 crpannus. Ho,
noxanyficta, He COOOIIM €My TOro, 4TO A DaccKasan

- Te6e B yBEDEHHOCTH B TBOEM MOJNYAHHH; KHAaye e€ro
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LpYNecKoe OTHOIIEHHE KO MHE WIMEHHTCR, O0es cO-
MHEHHMA, Ha NPOTHBONOAOKHOE® 1),

Herpynuo nonsTe, moueMy B TO BpeMa Bepuvaau

HE MOr Oy6aMMHO BHICTYNHTB CO CBOHMH NDETEH3NAMK
M Tak GoancA nepeMeHH B OTHOUieHHAX ¢ Jlomntanem.
Kak pas Torma memay Hum # O6paTom HXOBOM pasro-
PeAnCh MEeCTOKRH CMOP M CCOPa HA-3a H30NMEPHMETpHUEC-
Ko#i 3amaud, [IpaoGpect Bpara B JHUE BAHATEALHOrO
Jlonurans 6uno 6m conceM HeyMecTHO; HAOGOPOT, HeoS-
XOMHMO OHINC MOAREPKHBATE ¢ HHM CaMLIE JDYMECKHE
oTtHowexnA. Horasn Bepavanux npennaran ero BwRGpats
AaXe B KayecTBe OAHOTO W3 TPETeRCKHX CYAefl B STOM
cnope. Opyieckue OTHOWERHA NPOAOMKAIACE A0 CMep-
T Jlonutana. Ho BHyTpende BpawaebHoe OTHOUIEHHE
TeM BpemeHem pocno. ConecTBoBan0 TOMY B noAocape-
HHe BepuyaH, 6yaTo JlonuTans Buymua Coreuy B 1702,
MBC/Ib, YTO ABRTOPOM NPAaBHAA PACKPHITHA HeONpeneneH-
HocTeft weagerca caM Jionurans, U B nuceMe x Bapnbb-
oy or 18 wuwons 1705 r. BepHyaIM CHOBA pacckasu-
Bal NpPUMEDHO TO Ke, 4YTO B NPHBEAEHHOM NHCHME
K JIEfisanny 2),

Koraz 8 1704 r, cxosyanca Jlonurans, a B 1705 T,
€0 cMmepreio Gpata flkosa ecrecTBeHHO O6OpRANCH HX
cnop, Horaun BepHYMIH <9en BOSMOMHMM Bce Goaee
SHEPIHYHO BHICTYMATL €O CBOHMH, KaK TNOKasawo,
NPaBOMEPHHMA NPETEHIHSIMU.

1) Leibniz. Math. Schr., 1. I, c1p. 480.
- 3) Bibliotheca mathematica, 1894, c1p. 69—70.
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MPEANC/IOBHE ABTOPA

AT 3JIATAEMASl B 3TOM couMHenuu

(opma ananusza onupaercs Ha o6niy-
HbIl aHaZIN3, HO CHIALHO OTJHMAeTCH
or Hero. OO6BIKHOBEHHBII aHAAH3
HMEET Je10 TOALKO C KOHEeYHHLIMH Be-
| IMYMHAMM, HOBWH #e auaaus npo-
Hukaer Bray6b camoro 6Geckoneunoro, Own cpasunsael
Mekay co0010 GecKOHEHUHO Ma/Jble  Pa3HOCTH  KOoHey-
HBIX BEJHYHH, OH BCKPBLIBAET OTHOLIEHHS MEKIY 3THMH
PA3HOCTSIMH H TeM CaMBLIM JA€T HAM BO3MOMNHOCTL HafTH
OTHOLLEHHS MEK/ly KOHCUHBIMH BEJANYHHAMH, KOTOpLIE
110 CPaBHEHHIO C 3TUMH OECKOHEYHO MAJALIMH SIBASIOTCH
Kak Gu GeckoHeuHbIMH, MOXHO cKasaTth nawe, 4yTO 3TOT
aHA/JIW3 NPOCTHpAeTCa Jajblie GECKOHeuHoro, H60 OH He
orpanuyuBaetcs GeCKOHEYHO Ma/lbIMH  PA3HOCTAMH, HO
BCKPBLIBAET OTHOWIEHHS pa3HoCcTel! 3THX  pasHocTel,

4 3an, 2061, — Jloguraan,
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OTHOLIEHHS TPETLHX, HETBEPTHX PasHOCTER M TaK Aanee,
KHKOTZA W HArMe He OCTaHABAHBAACH, Takhum o6paaom
OH OXBATWBAET He TOTbKO OecKoHeuHoe, HO Gecko-
Heunoe OeCKOHEYHOro HAN e OGecKOHeuHOCTh GecKo-
HEYHRX, ‘

Tonbko TAaKOrG POAA AHATH3 MOT PACKPHThL Nepes
HAMH HCTHEHWE TIPHHUHMB KpuBHX nuuufl, Heficten-
TeALHO, T4K KAK KPHBHE TPEACTaBAAnT Co60R anib
MHOrOYTONBKHKH C GECKOHEYHWM HHCAOM CTOPOH #
OTAWYAIOTCH APYr OT [APYrd /Wb DasHOCTHIO YIJIOB,
o6pasyeMpx MeXay 06010 3THMH GecKOHEYHO MATHMH
CTOPOHAMH, TG TOALKO AHAAH3 GECKOHEYHO MaiHX B CO-
CTOSHHH ONpEREeNHTH MOJONEHHE OSTHX CTOPOH, 4TOOHW
foAyudTs OBpa3yeMyi0 HMMH KPUBHU3HY, T. €, TNOAYYHTH
KACATENbHUE K STHM KPHBHM, TIEPTIEHIRKYAAPE 1) K RHM,
WX TOUKK mnepern6a MM BO3IBPATA, NYyUH OTPANKEHNH,
NpenoOMaeRut H T, I. ‘

Te BOHCAHHEIE HAH ONHCAHHHE BOKPYT KPHKBHX MHOrO-
YrOABHUKY, KOTOpHe nNyTem OCCKOHEUHOrO YMHOMEHHH
CBOMX CTOPOH CAHBAKTCA HAKOHEL C ITHMH KDHSHMK,
MaTeMaTUKH BCErla TNPHHUMANH 33 CaMd  KPHBHE,
Ho nansme 39TOrO [en0 He wWAO; JHIIL NOCAE OTKPS-
TH M3/AraeMoro 30ecCh AHAIN3A NOHAIKH BCE 3HAYEHHE
K MIONOTBOPHOCTH STOM HAEH.

To, Yyro HaM OCTAaBHAH 1O STOMY BOMPOCY ApEBHHUE,
B 0COGEHHOCTH APXMMEA, Ge3yCAOBHO NOCTORHO BOCXH=
wienud, Ho, BO-NepANX, OHH HMEJH HENO ARIUb C BECHMA
HEMHOTHMH KPYBHIMH, KOTODHX OHH KOCHYAHCh K TOMY K€
AHDIG NOBEPXHOCTHO, A $4TEM OHH NanH MOYTH OAHM
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TONBKO YACTHBIE M HE CBEREHHHE B CHCTEMY TpeAnoe-
HAA, B KOTOPHX He BHAHO HHKAKOro PErYyAApHOTO #“
AoCnenoBaTenbHoTo  MeTona. Oawako 6mno 6w Hempa-
BHABHHIM YNIPEKATH WX 38 3TO! HYWHA Ou1a HCKIIOUM-
TeNBHAR cHAa renns ), 4ToGH NPONKTh CBET Ha Takylo
TEMHYI0 OGMaCTb W BCTYNWTL NEPBHIMH B COBEDIIEHHO
HeH3BeCTHHE CTpPaHH. Ecau apesnne we npoxeuuyamch
Aanexo, ecn¥ OHH WJK OKONBLHWMH MyTAMH, TO, BO ECS-
KOM cJyqae, ponpekd Muenuto Buetw ™ onm me aa-
Oayanancs; u tuem Gosee TPYAHH W 3aMyTaHH Owmk
NYTH, 0 KOTOPHIM OHH wWAH, TeM Gonee OCTOAHO yau-
BACHHA, 4TO OHH He COWIRCH C HOpPOrH. OmHHM cno-
BOM, BpfiL ¥ JIPEBHHE MOFMK CAenarh GONble B CBOE
BDEMA: OHH CIeNans TO, YTO clAenadn Gu HA HX MecTe
TEHHANLHHE JIOAH HAWETO BPEMEHH, 2 ecnH OW OHM
OLIH HZ HAUIEM MeCTE, TO OHH BEPORTHO DA3BHIM O
Te e Waew, 4yTo M MuH. Bce 370 aBnmercs caencranem
€CTECTBEHHOIO PABEHCTBA YMOB H HEOGXOAWMONA noche-
AOBaTENSHOCTH B OTKPHTHAX.

Taxum 06pasom HET HAYEro yAMBHTENBHOTO B ToOM,
4TO RpeRiMe He nNOWUH Kaabwe. Ho wenb3s He nopa-

@ Archimedis de linels spiralibus tractatum cum bis terque
legissem, totasque animi vires intendissem, ut subtilissimarum
demonstrationum de spiralium tangentibus artificlum adse-
querer; nusquam tamen, ingenu¢ fatebor, ab earum contem-
platione Ita certus recessi, quin scrupulus animo semper hae-
reret, vim illilus demonstrationis me non percepisse totam,
etc.2), Bulllaldus, Praef. de lineis spiralibus.

®) Si veré Archimedes, fallaciter conclusit Euclides, etc. 5
Sup!, Geom,

4=
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MATLCA TOMY, 4TO BEJUKMe JIORH, NMPUTOM 63 COMHEHHA
NOAR CTOML e BEMKKHE, KAK M JPEsHHe, OCTABANHChH
B TedeHHe CTOML AOAFOrC BPEMEHH HA TOM JKe MeCTe
4 uTO 6Aar0Aaps NMOYTH CYEBePHOMY YBAKEHHIO K TBO-
PEHHEM JPEBHAX OHH OTPAHMUHMBAJHCH UTEHHEM H KOM-
MEHTADOBAHHEM TOC/AEAHHX, INOMNbL3YACh CBOHMH ClO-
COGHOCTHMH DOBHO B TNH Mepe, B Kakofi sTO0 Omno
HeoOXOAHMO, YTOGL HUMeTb BO3MOXHOCTb CAEAOBATH 33
APEBHHMH, M He [ep3an MOMLICNHTH KOrfa-HWGyIb CaMo-
CTOATENBHO W YCTPEMHTh CBOW B30ODH 32 MPefes TOro,
4TO OTKPHAH Apesue. Takum o6pasoM paboTano He-
Mano MoneH, OHM MHC2TH, 4YUCNO KHHT YMHONANOCh, X
OHAKO HKYTO He TOUBHranoch Brepen: O6eCHUCAEHHBIS
TPYAR pSAa BEKOB CBEJHCH B KOHUE KOHIOB K MOYTH-
TEALHHBIM KOMMEHTAPHAM ¥ K TIOBTOPHHIM MepeBoNaM
ZNOBOJBHO MAJKHX MOAYAC OPHIHHANOB,

Takoso ObAO COCTOSHHE MATeMAaTHKH M o6coBeHHo
dunccodun po r. dexapra, 3ToT Berukul 4enosek, no-
CAYWHNH CBOEMY T[EHMIO Y CO3HAHWIO COBCTBEHHOTO
1IPEBOCXOACTBA, OCTaBMA APEBHWX, u4TOOH CAGROBATH
TOMLKO 33 TEM CAMSBIM PasyMOdM, 33 KOTOPHIM CIEAOBAIH
apesHue, W 3Ta cqacTiMBag CMEAOCTb, KOTOPYK HHBE
cudTaNH OyHTOM, fana Ham GecKOHeuHOe MHOXECTBO
HOBHIX W NOJe3HHX HUeH no BonmpocaM ¢MavkH U reo-
MeTpud. Toraa Asilib MIORH PACKPHH 171238 # pPelIUAHCH
MBICTHTE CAMOCTOATENBHO.

Of6pautasice K MaTeMaTHke, KOTODAas OAHA BaHHMAeT
HAC 37ech, HO/UKHO CKa3aTb, yto r. JIEKAPT Hauan TaM,
TI€ 3aKOHYUAH RPERHNE, UMEHHO Hauai ¢ pa3pelleHiq
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oqHo# nNpoGieMb, MepeA TPYAHOCTAMM KOTOPOH, mO
CnoBaM ﬂarma(’), OCTAHOBH/IHCH BCe fpeBHHe 4), HaBecTHO,
JI0 KakuXx npefienos Aosen JEKAPT aHAAW3 M reOMETPHIO;
HSBECTHO TaKKe, KaK Onaromaps TNPOH3BENEHHOMY HM
COYECTAHHIO 3ITHX OTpacneld MATEMATHKW CTanQ Jerko pe-

 marh OecKOHeYHOe MHOKECTBO npoGjeM, KasaBUIAXCA

X0 Hero HenocTynHuiMA, Ho Tak kak JEKAPT HHTepeco-
BAACA rAaBHEM OO6pAa30M pelIeHHEeM YyPaBHEHWH, TO OH
33HMMA/ICT KDHBHIMH /MWL HOCTONbKY, HOCKOABKY OHH
MOTIH NOMOYL €My NPH HAXOKACHUH KOpHel ypaBHEHRH;
H NOCKOJABKY 1nas SToi uean emy Ol JOCTaToyeH
OGKKHOBEHRHH aHANKH3, OH H He NBITAJICA HCKATh KAKOH-
BuOyns apyro# ananu3. OAHAKO OH YRAYHO POCAOAL3O-
BaACH OOHIKHOBEHHHIM AHANM3OM IPH HAXOXKNEHUM Kaca-
TeNbHWX; HafAeHHbI HM BA9 3TOr0 METOA NOKA3AICH
eMy CTOJb MPEKPACHHM, 4TO OH He ynepwancsa, 4To6u
He cxasate ), 4TO ,3Ta MpoGnema Guna HanGonee To-
neanol W obued He TOABKO W3 TeX, KOTOPnE OH 3Hand,
HO H&We M3 TeX, KOTOpse OH Kenan G BoobwWwe 3HATH
B reomerpun® b),

Tak xak reomerprs JIexaPTA cresana OYeHL MOAHBIM
PellleKne TEOMCTPHYECKHX 33434y NyTeM PRLUICHH® ypas-
HEHHH K TAK KAaK OHa OTKpHBana IWHPOKKHH nNyTh AR
3TOr0, TO GOMBWKHCTBO TEOMETPOB. YCTPEMHAOCH CIOAA.
OHH TOXe CHeNANH 3fech PAR HOBBIX OTKPHTHM, KOTODHE
YMHOXKAIOTCA # COBEPINEHCTBYOTCH €Ule ¢ K2XAHM AHEM

@) Collect. Mathem,, Lib. 7, initie,
&) Geomet., Liv. 2.



54 I. &, ae-Jlonurans

Yro kacaercs r. TIACKAAS, TO OH 06GpaTua CBOE BHM-
MaHWe COBCEM B ADYryl0 CTODOHY: OH CTal H3ywaTh
KpuBne caMu no cebfe, paccMaTprBas HX KakK MROToO-
YrONbHHKH; OH ONPENenwsa JJIHHE HEKOTOPHX KDHBAIX,
oGHHMaeMbie HMH NA0IRAAH, OOBEMB, ONHCHBAEMHE STHMH
AAOLIAAAMH, LEHTPH TAMECTH 3THX AAOUIazeR W 06be-
MOB M T. 8. M nyTem oOaHOrO TOABKO PACCMOTPERHA
3/1IeMEHTOB STHX KPHBHIX, T, €. NYyTeM pPacCMOTPEHHA
0eCKOHEYHO ManbiX, OH OTKpH/A HeKoTopne oflMe Me-
TOAW, Tem Gonee NOpasWTeNbHhE, YTO OH, NOBHAHMOMY,
#amie KX /MWL CHAOH CBOero TFeHHd, 0e3 BCAKOH
NOMOLLK 8HANM3A, _

Bekope nocne ony6aukoBaHHA MeToZa r. JIEKAPTA
IS HAXOMAEHHS KACATENbHWX I, AE-PEPMA  OTKDHA
TOXKE ONWH METOHN, KOTOPHN r. JIEKAPT nos KoHew caw
npuanan ™ Gonee NPOCTEIM BO MHOTHX CAYYafX, Y€M €ro
co0cTBeHHmA Meton 8). [Ipasaa, oH He GWA eile TAKHM
ApOCTHM, KAKHM cfenal ero BnochaeAcTsud r. Bapeoy,
Gomee TWATENLHO H3yuad CBOHCTBA MHOTOYTOJBHHKOR,
KOTOPHIE eCTECTBEHHO TPHBOANT K DPACCMOTDEHHID Ma-
JI€HbKOrO TPEyronbHMKA, 06pa3yeMOro YacTHLER KPHBOA,
34KAIYEHHOA Mexny iByMA GecKOHeYHO OMH3KHMU Op-
LHHATAMH, DaBHOCTBIO STHX IBYX OPIHMHAT H PA3SHOCTHIQ
COOTBETCTBYIOIMX afcuucc 7). ITOT TPeyroabHUK NOKO-
GeH TpeyronsHWky, o6pasyeMOMy KkacaTeabHOH, opAan-
HATOR M NOAKAcaTeNbHON; TakHM ofpasoM Graroaaps
APOCTOMY MOLOGHIO STOT IOCACAHMA METOA H36ABARCT

®) Lett. 71, Tom. 8.
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OT TMPOHAIBOACTBA BCEX TeX BMIKIIAOK, KOTOPHX Tpeﬁyer

.MeTof, r. JIEKAPTA W KOTOPHX paHbwe TpeSopai

M CaM STOT METOA. .
I'. Baproy ™ He orpanmumaca sTum; on npuayman
TakKe 0co60e HCUHC/IeHHe, CBA3AHHOE C 3THM METOAOM,
HO [N NOAL3OBAHUA MM €My NPHINAOCH, KAK MPUXOLH-
nock B B MetoRe T, JIEKAPTA, W3GaBanTheA OT ApoGen
H YCTPaHATh BCe SHAKH panuxa’oe 8), :

Ha MecTo 3TOro MeTOZa CTan 3aTeM METON 3HAMEHH-
roro ® r. Jlensuaua. Sror YUeHH reoMeTp HaYaa TaM,
TAe 3aKOoHYuaM T. BAPPOY W npyrue reomerps. YisoGpe-
TeHHOE HM HCYMC/ICHHE MPHBEO Er0 B HEH3BECTHWE IO
T0ro 067acTH, B KOTOPHX OH CAENan OTKPLITHA, BH3bI
BAIOIHE H3YMJIEHHE Y CaMBIX HCKYCHHIX MaTEMATHKOB
Esponu. I'r. BEPHYAAH nepBHe 3aMeTHAK KPacoTy STOTO
HCHUCACHHA; OHA NOBETH €rc o COBEpLIENCTBa, N03R0O-
AHBILETO HM NPEOAONETH TAKHE TPYRHOCTH, HAa KOTOpHe
HHKOraa Oni He AepSHYAH PaHbllle.

O6nacTb NPHMEHEHHS 3TOTO HCUHCACHHA KONOCCAIbHA!
OHO TORMTCH KaK AAA MEXaHHYECKHX, TaK ¥ IS reoMe-
TPHYECKHX KPHUBHX ?); €ro HUCKO/JLKO HE CMYIMAIOT SHAKH
panuKana, OKasHBAIOUIHECA YACTO AAXE OYEHh YAOOHLINK;
€r0 MOXHO DNDHMEHHTb K KaKOMY YFOZHO KOJAHYECTBY
HeonpejeneHuux 1°); ans Hero NPeACTaBANETCA OAHHA-
KOBO NerkuM cpapsenue 6eCKOHEUHO Manbix Beex pojos 1),
310 naeT HAauafko GRCKOHEYHOMY MHOXECTRY MOopasHTemMm,.-

® Lect. Geomet., pag. 80.
® Acta Erud. Lips., an. 1684, pag. 467.
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N
HHX OTKDHITHHI MO BONMPOCY O KPYBHX H NPAMEX
KacaTensHwx, no Bonpocam De maximis et minimis, .
O TOWKax neperuGa M BO3BPATA KPUBLIX, O pa3BepPTKax,
O KAaYCTHHECKHX KDHUBMWX, 00pasyeMuX OTpDAKeHHEM HAH
npenoMneHueM H T. A., KAaK 3TO0 OynAeT BHAHO B XOfe
HAJIOKEHHUA TIPEANATAEMOTO COUHHEHHA.

. Al paspenan 3ty xnuwry Ha 10 raas, B nepro#f coaep-
WATCA MPUHLWOE HCYHCASHH® AudepeHunanos %), Bro-
pas r71aBa MOKa3HBaLT, KAK HANO MONLIOBATHCA MM, YTO-
6 HafiTH KacaTenbHHEe KO BCAKOrO pOdd KPHBHM,
HE3aBHCHMO OT KO/JHYECTBA HeoNpese/ieHHHX, comepwad-
INHXCA B BRIPAXKAIOLIKX MX YPABREKKAX, XOT# r. Kpar ("18)
MOJAran, YTO OHO HEMPUMEHHMO K MeXaHMUECKHM HAH
TPAHCUEHACHTHEIM KPUBHM, TpeTen raasa noxaaupaer,
KdK MO/b30BATLCH HM AR DPeWeHHA BCRKOrO poORa BO-
npocos De maximis et minimis, uersepras ~— kax
HAXOMNTb TOYKH T1eperufa W BO3BPATA KPUBWX. B nsTol
NMOKA3KBAETCA, KAK TNONL30OBATLCH MM NPH HAXOXKIEHHH
IAR BCAKOrO POAd KPUBWX paspepTok r. Fwoitrenca. Lle-
CTas W CEeAbMasn TMaBbl MOKA3KWRAWOT, KAK C MOMOILLIO €ro
HaXONHTh KaYCTHYECKHE KpHBHe, OGpasylouHecs Kak
NyTeM OTPAMEHHUH, TaK M MyTEM NpeNOMAEHHs, H3o6pe-
TATENEM KOTOPHX ABJAETCR 8HAMEHHTHA r. YWPHravs, —
H 3TO ONATL-TAKH ANS BCRKOTO pofa KpuswX 4). BochMas
FAaBa MOKa3HBAET, KaK MONB30BATLCA HM JUIA  HAXOMXle-
HUAl TOYEK KPHMBHX JAHHHME, KOTOpME KacalTca 6ecko-
HEUHOTO MHOMECTBA MAHHLIX — NMPAMBIX YR KPHBHIX —

) De figuraram curvilinearum guadraturis, patt. 2,
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AutnA. B HeBaTON rRaBe CONEPHHTCH peIleHHE HEKO-
TOPHX 821a4, 33aBUCRUHAX OT TNPEAWNAYIHX OTKPHTHA.
A Hecqatas rnaea COREDWWT HOBWH CnocoS noAs-
B0BAHHA MCUHC/EHHEM IHQPEDEHMHANOB NS TEOMETPH~
YECKRX KPHBBIX; OTCIONR BHBOMMTCA MeTOR IT. JIEKAPTA
W Tyane 16), nprroausi#t TOALKO MJA 3TONO POAA KPHBBIX.

Hano 3amernts, uto B riasax 2, 3, 4, 5, 6, 7, 8
MMEETCA JHIEL OUYEHb MaNo NPedTOWeHHH, HO OHH BCe
HOCAT OYeHb oOwnrA xapakTep, NPEACTaBANA KaK OH
METOAH, KOTOPHMH JETKO BOCTIONb3OBATHCH AAA NPHAC-
KeHH K M1060My uUMCAy HACTHHX npeinowenui. S npu-
MEHAI0 MX TOJIbKO HA HeCKONLKWX M30paHHWX NpHMepax,
160 yGexaew, 4TO B BOMPOCAX MATEMATHKH IOAE3HHI
AUUIL METONL M YTO KHHIH, H3/12raioliye TOABKO NO0Apos-
HOCTH HJAM 4YaCTHHE TNPEJNOMEHHA, 3acTaBAAIOT JAHWD
TepaTh BpEMA TeX, KTO WX [HUIET, M Tex, KTO WX YWTaeT.
Mosromy & npuGaeun 3agay¥ neBATOH IMABM JHMWE NO-
TOMY, YTO OHH CYHTAIOTCH HHTEPECHHMH H 4TO OHH
HOCAT OueHb oOwu# xapakrep. B necarofi raase onaTs-
TAKH HINOMEHH JHIL METOAB, KOTOPHE MCYACAEHHE
zudepenuuanor coobmaer cnocoby rr. JIEKAPTA H
[yaae; 4 ecaM OHM Tak OrpaHMYeHH, TO Ha3 BCEro
NPERBRYWEro SICHO, 4TO 3TO SABASETCA HE HEROCTAT-
KOM U3/IaraeMOTO HaMH WCHKCAEHHS, HO NeKAPTOBA Me-
Tonma, xoTopoMmy ero noauMasior, HaoSopor, HuuTo
He JOK43LBAET /AydlIE HUCKNIOMHTENLHON NPHLORHOCTH
STOFO HCUMCAEHHH, KAK BCe.STO MHOTOOOpA3HE METOAOB;
H TNPH CaMOM  HE3HAYUTEALHOM BHHMAHHH  MONMO
YOemuThcs, 4TO OH [HAET BCE, YTO MOMXHO WBBJIEMb W3
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metona rr, Hexkapta u I'vage, 8 4T0 AocTaBageMoe HM
sceoflnee HOKAATeALCTBO YNOTPeG/ICHHA B MOCAEAHEM
apudmeTHYecKux mporpeccuft (He OCTaBARET KeNaTh
HHYET0 B CMHCIe 0e3yNpeyHoCTH STOr0 NOCAeIHEro
MeToja.

Al BamepeBancA NpHGABHTEL K KHHre elLiie OAHY I/aBy,
YTOOK NOKA3ATE TAKIKE YAUBATEALHYIO IONB3Y STOIO HCYH-
cheHns B (H3HKe, NMOKA3aTh, A0 KAKOH CTENEHH TOYHO-
CTH OHO MOXET JOBECTH €€ H HACKOABKO OT HEro MOXeT
BuHrparTe Mexaunuka. Ho Goneanr noMewmiana Moemy Ha-
MCPEHHIO, OAHAKO MHTATENAW OT 3TOTQ0 HHYErg HE NoTe-
PAIOT, ¥ KOTAa-HHOYZb OHH OYAYT 32 STO BO3MELIEHH
naye ¢ KUSGRITKOM.

Bo Bces 3TOM peub HIET UL O MEPBOH YaCTH
ucyuchenns r. JIERBHMIA, 3aKAOYAOLIERCA B TOM, YTOGL
MepeXoAHTh OT KOHEYHWX BEHMHH K HMX GECKOHEUHO
MALiM  PA3HOCTEM M CPaBHUBATH MeXAy COGOA STH
GeckoneyHo Mannie n06GOro poxa: STY YAaCTh HA3m-
BAIOT ONPEPERRUAALHBMR UCHUCACHIEH. 51 Takie
HaMepeBancA COCTABHTL APYFYI0 4acTh, KOTOPYK HAa3hi
BAIOT HRMEZPANLHHM UCHUCACHUEM N KOTOPAR BAKIIO-
4aeTca B TOM, YTOOH MePeXoiHTh OT ITHX GECKOHEHHO
MQJBX K KOHEUHHM BEAHYMHAM KAH LeABM, GeCKOHEeYHO
Manbe pASHOCTH KOTOPHX OHH COCTABASIOT, T. €,
B TOM, YTOOM HAXONHTE CYMMn 5THX passoctref. Ho
Koraa r. JIEWOHHU MHe HANMCat, 410 OH paloTaer Haj
STHM N3 TPaKTaTa, KOTOpWA OR wHaswBaer De sclentia
infinitl, TO A O0TKA32ACA OT MKCAH JAHUIHTL YHTAOWYIO
nyGauxy CTOML MPEKPAcHOro TPyZ2, AOMKEHCTBYIOWErQ
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3aKAIO4ATH Bee HanBonee AGONNITHOE B OOPaTHOM Me-
TORE KACATeNbHNWX, B BOMNPOCAX O CNPAMAECHHH KDUBHX,
0 KBAZDATYDE 3aKNIOMAEMHX HMH NJIOWAZel, O KBaapa-
TYPax NOBEPXHOCTER Te, ONMHCHEBAEMIX STHMH KPHBHMH,
06 o6neme STHX Ten, 08 OnpereteHHH LEHTPOB TAMECTH
HT. A1), lake 3T0 COunHEHHE 7 NYGAHKYIO THLL NOTOMY,
YTO OH NPOCHA MeH 06 3TOM B CBOHX IIHCHMAX M YTO
il CYMTAI0 9TO HEOOXONMMHIM ANS MOATOTOBKH YMOB
K TNOHHMAHWIO BCErO TOrO, YTO YHACTCA OTKPHWTH
B A3AbHEHUIEM IO STHM BOMPOCAM,

Mor KOHew R HOMKEH NPHKATL, HTO f MHOTHM
006s3aH SHaHHAM Tr., BepHyann, ocoGeHHO Maanuero ua
HHX, COCTOAIUErc B HacTOsUee BpeMs NPOBEcCOopoM
B I'ponunrene 17), 5| 6e3 BCAKOTO CTECHEHUN NOAL3OBANCK
HX OTKDWTHAMH H OTKDMTHAMH T. JIe#tBunua. I[loatomy
f He MMEI0 HWYEro MPOTHB TOTO, YTOOLW OHM MPEALRBUAH
CBOH 4BTODCKME INIpaBa HAa BCE, YTO MM YrOAHO, Cax
LOBOALCTBYACH TEM, YTO OHH COGArOBOAST MHE OCTABHTS,

Hano soszarts eule cnpasennurocTs yderoumy r. Heio-
TOHY, CNPaBeA/MBOCTb, KOTOPYIO BO3JA/N €My M CaM
r, Jleassuu . On To)e Hawen Heuto nofoGHoe aHgpe-
PCHUHANLHOMY WCYHCNEHHIO, KAK STO CASLyeT U3 OTARY-
Holt KHMrM mnoA Ha3Baxuew Philosophiae naturalis
principia Mathematica, kotopyw oH ony6aukosaa
8 1687 K koropasm MHBAAETCS MOYTH E@AHHCTBEHHHIM
NpHMepOM  ynorpebaenns 3TOro McuucaeHus '8), Ho
oGosHayenue %) r. JIEMEHMUA ReJaeT €ro HKCYMCNEHHE

@) Journal des S¢avans, du 30. Aoft 1694,
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Sonee NerKHM ¥ ynoGHLIM; TIOMHMO TOr0O OHO OKAa3nBaeT
YAMBHTE/LHYIO MOMOIL BO MHOTKX - Cayuasx %0),

B MOMEHT neuaTanus MOCAERHEro JIHCTa STOrQ TPak-
TaTa B MOM pyKH nonaia kuwra r, HewoseaTauta, 3a-
HHTEpeCcOBAaBIIWCh Ha3Bauues KHUTH, Analysis infini-
torum, a npofexan ee, HO HAWENA, ¥TO OHA CHABHO
OT/IHYAETCR OT MOerc Tpyaa. I[loMHMO TOro, YTO 2TOT
aBTOp He NMOAB3yeTcs BoBce OGO3HAaYeHHeM I, JIENGHUNA,
OH abCoNTHO He TPH3HAET BTOPHX, TPETHHX H T. 4.
Audepesunanos. Tak Kak 4 MOCTPOMA AYYWIYKD uacTh
NPeANaraeMoro TPyAa Ha STOR OcHOme, TO s cuen Ow
HeOGXOAWMUM OTBETHTL Ha €ro BO3PAKEHHS H MOKa-
3aTh, HACKO/MLKO OHH HECOCTOATENBHH, eciu 6w r. JIEds-
HAIL He BHNOAHWI B COBEDLIEHCTEE 3TON 3ataiu
3 Jle#tmurckux nesnuax ¥, 3ameuy kpome TOrO, ¥TO
06a TpeSOBaHWA HAH JOMYLIEHHS, KOTOPHE A NMPHHHMAI
B Hauale 3TOr0 TPAKTATA H TOABKO Ha KOTODHX OH OCHO-
BaH, KAXYTCA MHE CTONb OYEBHIMBIMM, YTO ¥ He Oomy-
CKalo, YTOOH OHU MOTAH OCTABUTH KaKoe-HWGYAb COMHe-
HHE B yMe BHHMATenbHWX 4HTaTenet 21). 1 mor Ou Aame
HX 7AErKO JAOKA3aTh MO Criocoby JApeBHUX, ecak Oul
S He nocTaBua cebe npaBuiaoM OHLiTh KPAaTKHM HApPH
PACCMOTPEHNH yiKe USBECTHLIX BemleA W OCTAHABAHBATBHCH
rnasHHM OGDA30OM HA TeX BONPOCAX, HOTOPHE HOBHL

@) Acta Erud., an, 1695, pag. 810 et 860,
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Ob MCHHUCIEHHHU NUSEPEHUMHAJIOB

I'JTABA

B KOTOPOW NPUBEIEHK NIPABWUJIA 3TOrQ
WUCYUCHEHUSA

Onpedeaenue [

EPEMEHHBIMHU BeanynsaMu Haiu«
BAlOT TAKKE BEAHYHHH, KOTOPHE He-
TIPEPHIBRO YBEAHUHBAIOTCA HAM YMeHb-
WAIOTCH; HAOGOPOT, NOCMOSIRHN MU
BE/IHYHHAMH HA3HBAIOT TAKHE BeNMH«
YYHBI, KOTODBIE OCTAITCH OAHHMH
M TEMH K€, B TO BpPeMA KaK ApyrHe H3MEHAIOTCH,
Takum ofpasom B napabore opmumatet W a6cuMcCH
HPEACTABAAIOT NEPEMEHHNE HEAUUMHB, MEXAY TeM Kax
napameTp ) ecth BEAMYHHA OCTOSHHAA.
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Onpederenue Il.

. BeckoHeuso Manas 4acTh, HA KOTOPYW HENPEPHBHO
YBEAHUHBAETCR MAH YMEHbUIAETCR TepeMelnas BeAHYHHA,
HaswBaerca ee dugepenyuasonm, Ilycrs, vanpumep, naxa
Kakas-naGyns kpusas auuus AMB (uepr. 1), nmeomas
ochi0 HAM auamerpom aueui0 AC, a omHOR Ha cBoux
opauHar npsmyw %) PM; r nycrs
Gyaer na#a Hpyras OpaMHaTa pm,
GecxoHeyHo GaMzkas Kk nepsoft, Te-
neph, ecan nposect MR napan-
N ¢ nenvro AC n xopast AM, Am n
€C/IM ONHCATE M3 LieHTpa A pannycoM
AM wmanenbkywo ayry kpyra MS,
10 Pp Gyaer mudepenunanom AP, Rm — nudepen-
unanom PM, Sm — nudepenuvaron AM u Mm — nu-
depenunanom ayru AM. Taxum xe 06pa3oM ManeHbKi
Tpeyromeuuk MAm, nmewoumt ocHosannem ayry Mm,
Gyner audepenumnanom cermenta AM, a Manembkaa nao-
wane MPpnt — nudepeHunanoM NIOWAHK, SaKAIDYEHHOA
Mexay npameimu AP, PM w ayror AM,

Caedemaye.

Yepm, [,

1. Ouesnano, 4To andepeHiMan MOCTORHHON BEUUHHL
€CTh HHYTO HAH HYyAb AW (YTO TO e camoe) 4TO No-
CTOSIHHHE BENUYWHW He WMEWNT mudepeHuHana,

ITpedynpexcdenue.

B darenelfmen 028 o0bo3naxenun dugepenyunrn nepe-
MERKOM 8@AURUNN, KOMOPAR caMQ SHpaANCasmen 00rod Oyx-
80fl, Mu OyoeM NOALIOEAMBLR SHAKOM WAL CumeoAos O
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80 usbexcanue nedopasymenuit smom 3nax d ne Gydem umems
uro20 ynompeGaenus 8 Oasvuefimelt wacmu xnuzu. Ecay mm
0003Navum, nanpumep, nepexennse AP xepea x; PM vepes y;
AM «epes z; dyzy AM uepes u; naowads AMP, ozpanusen-
HYI0 NPAIMBMU & KPUBKMU AUNRUAMU, S} U cezMenm AM «e-
pes t, mo dx Gydem swpawcams anasenue Pp; dy — snave-
Hue Rm; dz — 3mawenue Sm; du-— snavenue maserdroil
Oyzu Mm; ds — 3ravenue marensxdil naowadu MPpm u dt—-
3RAYCRUE MALeRbKO20 mpeyzoashuxa MAmM, ozpamusennozo
RPAMBMG U KPUBKML AURURMY.

1. TpeGosanue usu donyuierue.

2, TPEBYETCH, 4T06W [Be BEMHMHMN, OTAHYAIOLIHECH
ApYr OT Rpyra AHWb Ha GECKOHEUHO MA/Iyl0 BENWYHHY,
MOXHO 0x10 Opath 6e3pasnMYHO OAHY BMECTO APYrofl
HIH ke (4TO TO :Ke camoe), YTOOH BeJHUMHZ, KO-
TOPad YBeAMHMBAETCR KHAH YMEHLWAETCA JMWb HA ApY-
TYI0 BeNHYHHY, GeCKOHEYUHO MEHBINYIO, 4eM OHa caMma,
MOrna OMTh pacCMATDHBAEMA, KaK OCTAIOWEACE  TO#
K¢ camofi Benrnumuoil.: Tpelyercd, Hanpamep, 49TOGH
MOXHO Ouno npuwate Ap 3a AP, pm sa PM; nno-
wane Apm—sa naomane APM; wmanenvkyio mnao-
waas MPpm -— 3a manenwknf npamoyronstigk MPpR;
manenskui cekrop AMm —sa marenskuit TPeyroab-
WUk AMS; yron pAm—3za yron PAM u 1, a. ),

" I, TpeGosanue ury donywenye.

3. TPEBYETCH, 4TO6H MOXHO GO PACCMATPHBATH KPH-
BYIO NKHHIO KaK COBOKYNHOCTb GECKOHMEUHOTO MHOMECTBA
GeCKOHEUHO MaNLIX TIPAMLIX MHHWA, WAH ke (YTO TO XKe
0aMoe) KaK MHOTOYTOAbHHK ¢ GECKOHEYHBIM YHCIOM BecKO.
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HEYHO MAARX CTOPOH, OMpeiensioNinX 06pasyeMbIMH UMK
Mexay coboft yraamu xkpusnany auuun. Tpebyercs, Hanph-
Mep, 4To6H uacTh KpuBoH Mm u ayra kpyra MS morau
pPAcCMaTPHBATLCR BBHIY CBOER GECKOHEMHONW MaIQCTH
KaK fpAMEe /JHHEAH, TaK 49To6n ManeHbKHH Tpeyrons-
HUK mSM MOKHO OMJIO CYMTaTb NPRMOAKHERHuM 96),

Tlpedynpescoenue.

B Oansneltuesm npednosazaemcs 06nKHOBERHO, Wm0 1O~
crednue Gyksw arpasuma —z, ¥, X u m. J. — 0anasvaom nepe-
MeEnnbE Koauyecmea, a nepasie Oyxent 20 —a, b, c um. 4, —
Osnaxam, Ra00opoMm, NOCMORKARNe sesununy. Takux obpa-
B0M, k020a X cmanosumes X+ dx, mo ¥, z um. 0. cmano-
samea y4-dy, z-+dz um 0. (§ 1), a & b, ¢ um 3. ocma-
OMER MmexMu e camsimu a, b, ¢ u m 0.

NMPEAJOXEHHE 1.
3AXAUA.
4. Hiltn Ougepenyuar neckoasxux crradusaemsx Opyz
¢ Opyeom uau sweumaewnx dpyz uz dpyza seausun.

[lycts 1pebyercs nadita andepenuman a4 x -
+y-—2. Ecin 0peanonoxuTs, 4T0 X yBeAHIHBACTCA
Hd GECKOHEYHO MAnyl0 4HacTh, T. €, YTO OHA CTAHOBHT-
¢s x--dx, 10 y crawer Torma y-4dy, z cramer
z+dz. Yo kacaerca noctosnnof @, 7o (§ /) oua ocra-
HETCH TOR e camoit @, TaK YTO 3a4aHHAas BETHUHHA
a+ x-y—z cranera + x +dx-+ y-+ dy—2—dz,
8 avdepeHunan, KOTODHA Mul MOAYYHM, BRYMTEH 3a-
NAHHYIO BeJHUHMMY W3 DnocienHelt Beauuusw, Oyner
dx+dy—dz. Tak me 06CTOMT fieno ¥ B APYFHX
cAyyasx, DTO KAET HMKECASAyiOWee MPaBHAO.



B R S

AHANMS SECKOMEYHO MAINY a5

fIpasunro 1.
Ans CKAAXHBAEMHYX APYT C APYFOM HAH BHIYHTAEMHE
APYT H3 APYTA n'nnuquq.

Hazo sasrts audepenunan xawaoro wiena 3araHHOA
BEJAHYHHM M, COXDaHAR NpPeXHHE 3HAKH, COCTABHTL H3
HHX JAPYTyl0 BEIHYHHY, KOTOPaR M OyAET HCKOMBIM
andeperMaton 27),

TNPEAJIOXKEHHE il
3azAvA.

5. Hathu Oubepenyuan nPoussederRuss WeCKoAsKuX YMHO
MEHRBX Opye Ha Opyea seauyu.

1) Dudepennnan xy ects
yax-+xdy.
HencrsurenbHo, korma X craHoBuTeR X+4dx, 10 ¥
CTAHOBHTCR J @Y, M, CAENOBATENbHO, Xy CTAHOBHTCH

rora xy -y dx+ xdy+dxdy,

NTO NpencTABASET CcOGOA mnpomsseneHHe X --dX Ha
Y-~ dy; nudepenunan 6yner toraa

ydx—+-xdy-dxdy,

ydx+ xdy,
W60 dXdy ectn BeaMunmHa, GeckoHeuHO Manas no
CPABHEHMIO C ADYTHMH WNeHaMHM ydx n xdy. Jeacreu-
TEJILHO, ECAH DA3ACANTL, HanpuMep, v dx u dx dy na dx,
TO MH HafleM, ¢ ORHOH CTODOHH, y, a ¢ apyrofi, dy,
ABAAIOIHACA AUPePEHLAANON Y H, C/IEROBATEABHO, GECKO

5  3ak. 3050, - Jlonerass.

T e (§2)
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HE4HO MeHbluuh, yem on, Otciofa ciaeayer, 410 Audes
peHunan NpousseseHHa ABYX BENAHYHH DABHAETCA NPOK3-
BeleHHI0 AMPepeHUNaNa TiepsoR M3 STHX BEIMYHH HA
BTOPYI0 WMOC NpoH3Belenwe audepeHinana BTOPOH
BEJHYMHB Ha MepBYio.

2} Hudepennuan xyz ects

yzdx- xzdy-+ xydz.
HeAcTeuTeArHo, €CAH DPACCMATPHBATE NPOH3BEIEHHE XY
KaK OfHY BEAHMHHY, TO HAZO M0 BHILIEAOKA3AHHOMY B3ATh
npoussencnne ee nudepennuana ydx - x dy na sropyio
BeAHunyy 2 (uro macT yz dx -}-xzdy) nmoc nponase-
Aeuue audepennnana gz BTOPOR BeMMURWHB Z HA nep-
Bylo Xy (410 pact  xydz); crenomareabHo, andeped-
RHar XYy< paBHAeTcH

yedx+xzdy -+ xydz.

3) Hudepenunan xyza ecro
uyz dx - uxzdy 4-uxydz -+ xyz du.

Hna aokazatenscTea TOTO, KaK A NPeNHAYLUEro, CAYYaA
NPOH3BENEHHE XYZ PACCMATPHBACTCA KaK OfiHA BENHYKHA.
Taxk e o6cTouT ASNO H BO BCEX OPYruX Cy4asx 10 6ecko-
HeyHOCTH. OTCIoNa NoayyaeTess HHXecaeayiollee NTPAasuao,

flpasunro II.
A9 NEPEMHOXKAEMBIX BEARYHH,
Hudepennuan npousseseHHs HECKONLKMX HEPEMHO-
WAEMUX APYr C APYIOM BENWYHH PABHAETCA CYMME Mpo-

H3Benenyi nudepeHuMana Kaxaof U3 STHX BEIMYMH Ha
NPOH3BENEHAE OCTANBHHX BEIHYHH,
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Takum o6pasom mudepenuman ax ecro
x0-4adx,
T. & adx. ludepenunan a--x X & —y ecm

bdx—ydx—ady— xdy),

APEZNO)KEHUE i,

3amaua,
6. Haitw dugepennuas sooit dpodu.
Dudepenynan % ecTh
ydx — xdy
»w o
HeRctsurensito, ecam  npernonomuts, uro 4;— =z,
T0 X==yZ, U TAK KaK 5TH [BE NEPEMENHHX BENHUHHN X
W Y2 DOMKHW OWTh BCerMa pasHW ApYr APyry He3asu-
£MMO OT TOrO, yBe/HYHBAIOTCH 1M OHH HAK YMEHbIIAIOTCR,
TO OTCioNd CleAYeT, HT0O WX RubepeHUHAM, T. e. HX

TIPHPALLIEHAR HAN yMEHBLIIEHNS, GYAYT TOKE PABHN MeMAy
coboi. Creaosarensho (§ 5), Mo GyaeM HMers:

dx=ydz+zdy
dz:dx-—-zdyzydx—xdy

y yy ’
€CH MONCTABHTE BMECTO 2 €0 SHAYCHHE % 9}, Yro u Tpe-

Gosanock u 1. 1. Ortciona NOMYHAETCH  HMKECHEAYIOLISE
{ipasunQ, '

5
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fipasuso 111

Has REAAUWIHXCA APYC HA HPYFA BEAMUHH HAH
RnA APOBER.

Hubepenusan nwboi npolH PpasHAETCs npoHaBese-
HHIO AndepeHuHana 4YHCAHTENA HA 3HAMEHATENs MHHYC
npowaseneHde aHPePeHIIHAN JHAMEHATENR Ha YHCANTEND,;
BCE€ 3TO-— AENeHHOE HA KBANpaT 3HAMEHATeNd,

Tak, Hanpamep, KudepeHunan % paBHaerca %;dx;
Aundepennyan z paBHueTcs __adx 40)
a-t+x ea+2ax+xx¢ 7
NPEAJOIKEHHE IV,
' 3A0A4A.

7. Halita Ougepennuan awoll cosepuennof usn Heco-
sepueHrolX emeneny waxof-rufyds nepemennold sesuguns.

YroSw nate ofllee NpaBuAD, MPUrORHOE IAH CO-
BEPIUEHHHLIX K HeCOBepleHHMX 31)‘ crenenedl, Heo6xo-
ABMO OOBACHHTL AHANOTHIO, CYUICCTBYIOMIYI0 MEXIY HX
NOKA3aTEAAMH,

Ecan B3ATE TEOMETPHYECKYI0O NPOrpeccuio, RepBui
Y/lEeH KOTOPOH eIMHMUA, a BTOPOH -— KaKan-HuGYAL BE/H-
YHHA X, W eClH DACNONOKHTL NO MOPAAKY HOA KKIBIM
YIEHOM €ro NOKa3aTeab, TO ACHO, YTO [TOKS3IATENH STH
COCTABAT APUPMETHYECKYIO NPOrPECCHIO. ‘

Teom, nporp. 1,x, xx, x3, x4, x5, x8, X7 u 1.0

Apudm. nporp. 0, 1, 2, 3, 4, 5, 6, 7 uT.A4.

Ec/H npoRoKHTE FeOMETPUYECKYIO NPOrPECCHID HUXe
CRHHULN, & aPHOMETHUSCKYID HMKE Hyad, TO YaeHu
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nocaenHeh GynyT nOKa3aTenIMH TeX YAEHOB, KOTODHM
OHK COOTBETCTBYIOT B reOMeTPHYECKOH nporpecchs,

1
Tak, HanpuMep, —1 ecTb IOKa3aarean = — 2 ecTs

1
noxasarens P T. A
11 1 1
X’ oxx? x3 xt
Apudm.nporp. 1, 0, — 1, —2, —3, —4 u T. .

Feom. nporp, x, 1, W T, A

Ecan BBeCTH B reOMETPHYECKYIO NPOTPECCHIO KaKoh-
HuOyab HOBHH 4ieH, TO A4 NONY4YEHUs €ro INoKa3aTens
APHAETCH BBECTH COOTBETCTBYIOIHA uNeH B apHMeTH-
YEeCKYK MPOTPeccHIo.

1

Tak, nanpumep, V' x 6yneT aMeTb NoKasareneM 73

-

» 5

: 5.1
Vi 55 Vit 53 T g T

N]c.o
-]

1
—% W T. A, TAaK YTO 9TH BblDAXEHHH ]/x H x%,

') :1
3 -~ & bl ——
|/xu x‘, [/x‘ H X5, 1—/1— H X % W 7.1 03HayaioT
OZHY W Ty XKe BEIlb,
FeoMeTpuueckas nporpeccus

1, Vx x. 1, 17::, f/xx, X. l,f/x, f/xx. f/x’, f/x‘, X,

Apupmernueckan NPOrpeccHs

5
1-—-——5-.

0
| -
(=]
|

-
w0}
-
k-
R
o
-
el 0o
&l o
-
an|
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Teomerphueckas mporpeccus
1 1 1 1 1 ] 1 1 1

VR g e ey
Apnometnyecxas nporpeccus
-1, =3, 2. -1, 4 3
Orciona scwo, uwro, momo6Ho ToMy Kak Vx ects
TEOMETDHYECKAR CpeAHss Meway 1 w X, TOMHO Tak

L

X
7

—2. =3, - —4

1
We 5 €CThb apHPMETHYECKA CDeAHAs MEeMAY WX MOKa-

3
sarensMR O ¥ 1; n momo6RO ToMy Kak ]/ X ecTh nep-
Bas M3 [BYX TCOMETPHUECKHX CPEAHHX NPONOPUHOHAb-

HHX Mexay 1 u x, TOuHO TaK me—:lf ecTs nepsan

H3 IByX apntlme'ruqecxux CpeaHux NPONOPUHOHANLHEX
MexAy HX nokasatensmu 0 u 1 32), Tak me OSCTOMT Keno
W B Apyrnx cayyasx. Ma cymsocrd stex asyx nporpec-
CHR chenyer;

1} Yro cymma nokasarenest ABYX JKbux unenos
TEOMETpHYECKOR NpOTpeccHH OyneT nokazaTeneMm uie-

Ha, MpeacTasimiowero ux npoussenenne. Tak, Hanpu-

mep, X*° wan X', ectb npowssenenme X* ma X,

L4l 5 1 3
KX 8 pmam x% ecs npousseneHne x? Ha x8;
141 ~2 -1
H ox 8 5, wmw x B ecmy RPOH3BeAeHHE X 9

1 1 i
— —+—.
Ha x> u 1. 1. Takum ke TouHo o6pasom X3 3
2 t
pap x®, ectb npouaseneHue x¥ na camoro cen, T. e

]
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et

er0 KBafpar, , WaE X%, eCTh mpousBemenue X°

Ha x? Ha X%, T. e ero Ky6, m x % S5 3 3,
4

HAW X 3, eCTh 4YeTBepTas CTENeHb X , TO Xe ca-
MO€ OTHOCHTCA K ApyruM crenensM. OTciofa acHo, 4T0
YABOCHHEIA, YTPOEGHHHIR M T. A. NMOKA3aTeNhb KaKOro-
HHGYAb ureHa reoMeTpuueckoR NpOTrpeccHH ecTh NOKA-
3arens Kpaapata, ky6a u T. I. STOr0 4/eHa; ¥ 3HAY¥T,
YTQ MOMOBHHA, TPETH W T. M. TIOKA3aTens KaKoTO-HHOYXb
YNEHZ TeOMETPHYECKON nporpeccHy ecrth MoKasaTenh
KBAKPATHOrO, KYOHMECKOTO H T. A. KODHA 3TOTO uJeHa,

@

2) Hro pasdocTh nokasatenedl neyX Kaknx-HuGyls
4NEHOB YEOMETPUYECKON Mporpeccuu GyzeT NoKasaTe-
NEM YACTHOrO OT [eNEHHE STUX uieHoB. Tax, Hanmpw-

1 1 1
Mep, x? ©® = x® Oymer noKasaTeneM 4acTHOLO OT fe-
1 1 1 7
newus x% Ha X3, W X 4 ==x @ Gyger nokasa-

-1_
3

T

1
TENEM YACTHOTO OT AENEHH: X Ha X4; OTCIORA FCHO,

1

4TO YMHOKNTL X ® Ha X ¢ —BCe paBHO, ¥TO pas-
1 1

nenuth X 3 Ma x¥. Tak ke OGCTOMT Zeno M B Apy-

rHX chyuasx. Temepb MOLYT HMeTb MECTO jBa pasinys

HHX Chyuas.

Tlepseiit cayyail,— KOTZa CTEMeHb COBEPIICHHAR, T. €.
KOTaa nokasatedh ee uenoe uncao. dudepennnan XX
ecTb 2xX dx, audepenunan xB ect» 3xxdx, audepe-
unan x¢ ects 4x3dx n 1. n. JleHcTBHTEALHO, TAK KAK

.
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KBaRDAT X €CTh HE YT0 MHOe, KaK TPOHABENCHHE X
Ha x, 1o ero audepenunan (§ 5) Symer xdx-- xdx,
T. €. 2Xdx. Takam ke o6pasom, Tak Kak Ky6 x ecTh
He 4TO MHOE, KK MPOH3BE/CHHE X HA X HA X, TO ero
mndepenuuan (§ 5) Oymer xxdx-t xx dx -+ xx dx,
T. e 3xxdx. Tak KaK TO e caMpe OTHOCHTCH KO -BCeM
CTENEHSM 10 GECKOHEYHOCTH, TO OTCION3 CACAYET, 4TO
€CIH MPeNNOAOKHTE, YTO 1 O3nauaeT Aw6Oe wLenoe
qucno, to Audepenunan x™ Gymer mx™ gx.

Ecan nokasarens OTPHUATENBHER, TO Mal HaiaeM,

— 1
uTo aAWdepenuuan x ", pan —;» Oyzer:
X

—1
—ms™ e —m—1
—_——— — X dx.
y xEm

Bropok cayuan BCTpEYaeTCA, KOTAA CTEMmeHb HECO-

BEpuIeHHAN, T, €. KOJNa ee MOKa3aTeab ApPOGHOE YHCAO.
”

3 —_—
Mycts Tpebyerca wattn nudepermman [/x™, wan x»
m

(% BHpaxaer awboe aApobHoe qucno); npuMeM Xx» =z,

Bosseas xawnyio cTopony [storo paseHcTBa) B cTeneHs 7,
My nonyuuM X" =2z"; wame audepennmanm, Kak Bu0
YKasaHo B mepBOM Cay4ae, MW HaBme:

mx™dx = nz" gz

U
n
mx™ gy g Dy
dz'_'——-Tz"'-_—l—"‘_—"‘ X% dx.
281 17]

m Y m—t
;;dx Vx ’
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—_ L
€CH NoACTaBHTE BMECTO nz" t €ro 3HayeHue nXx »,
Ecan moKasatenh OTPHUUATENEH, TO MH uannem, 4TO

m
-% 1
aueperunan x *, WM -, Syner:
e
m_
-—*-?;-x" dx m .._ﬁ_i
n
x”

Orciona suitexaer crenyoumee obuiee NpasHiIo.

[Ipasunro IV.
[lna COBEPWEBHMX A7H HECOBEPWEHHHX CTENEHEMR.

Hubepenunan mo6o#t coBeplueHHON #HaH HecoBep-
IIEHHON CTeneHn XaKOW-HHOYAb NepeMeHHOR BeAXUHHH
PABHASTCH TIPOHIBEJCHHIO TIOKA3aTeNs STOH CTENEHH Ha
CaMy 5Ty BelMYKHY, BOIBEICHHYK B CTENEHb, HAa emu-
HHLY MeHBINYIO, M NOMHOXEHHYI0 Ha ee Audepenunan.

HUrak, ecan npeanoncskuTs, 4TO 1 BhIpAXaeT nwboe
nenoe WaW ApoGHOE, TMOJOMHTENLHOE MITH OTPHUATENLHOE
YHCAO, @ X — TNIPOHIBOABHYI0 TEPEMEHHYIO BENHUYMHY,
T0 audepenuman x™ OGyser Bceraa mXx™ ! gy 83y

[TPHMEPbI.
: ———
Judepenunan xkyba ay-—Xxx, T. & ay—Xxx,
paBHaeTca

3% a_y-—x'x2 X ady —2xdx=
== 3a8yy dy — 6aaxxy dy -|- 3ax* dy— 6aayyxdx 1
- 12ayx8dx —6x°dx,
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1
Hudepenuuan ]/ xy - yy, wan xe xy Yy, pasusercs

1
3 X ¥y TX ydxtxdy 12y dy,
HAH .
ydx + xdy 4 2y dy
2Vxy+yy

1
HNudepenuuan ]/ a* 4+ axyy, uau at 4- axyy?, pasnserca

1
+ X @axyy T X ayy de-j-2axy dy,

ayy dx + 2axy dy
2Vad Faxyy

Han

1
3
Hudepenunan Vax+ xx, nwm ax -4 xx¥, pasuserca

2
-;—x axxx ®Xadxt-2xdx,

i adx - 2x dx

3f/ax Fax .

Iugepenunan Vax+ xx | V@ - axyy, nw
1

ax+ xx+y/a* I axyy®, pasusercs

1
1 L
5 Xax+xx+Va'f axgy * X

X adx+ 2xdx. WYX+ daxydx
Ladx+ + 2Vt oy
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HAR
adx+2xdx

21/ax+xx + Val+axyy
ayy dx -+ 2axy dy
2Va' +axyy X2V ax fxx+ V&t + axyy
|: I S —
ax -+ xx
Hudepenunan —]{-—;——__———__ 6yaeT COraacHo 3TOM
Vg4 yy d
npasuny (§ 7, 6) u COrnacHo npaBuNy o APoGax34)
adx 4 2xedx —ydx—xdy—2ydy 3 —
X v Xy +yy X XX
3Vax+ xx 2V xy Fyy ax
*y =y

Jameianue.

8. YMECTHO aameruTs, uto, Gepsi AudepeHUMANH, M
BCErfia WPEeANONarain, §TO, BMECTE C BO3PACTAHHEM OAHON
H3 NEPEMEHHHX X, W APYTHE NEPEMeHHHE I, Z U T. . TOMe
BO3PaCTaAoT, T. €. €CAU X CTAHOBHTCA X dX, T0 ¥, 2
cranoearca y-~dy, z-+dz u 1. 1. [Tostomy, ecan
CAYHHTCA, YTO HEKOTOPHE H3 NEPEMEHHBX YMEHBIUIATCH,
B TO BpeMA KaKk JADyrWe BO3DACTalor, TO HX mudepes-
UHANH H3AO. GymeT PAcCMATPHBATE KK BEJHYMHH OTPH-
UaTebHHE N0 OTHOLIEHHI0 K AWGEPEHUHMANAM ARDYTHX
BEJWYHH, KOTODHIE MO HPEAIOKEHWI0 BO3PACTAIOT; H,
C/IeA0BATENLHO, HANO GyleT H3MEHHTh IHAKH Tex 4AEHOB,
B KOTOPHX BCTPEYRIOTCH AMGPIEPeHIHANE YMEHBILAOUINXCS
Benuund, Tak, HManpHMEP, €CAM NDEANONOKHTB, HTO
C BO3PACTAHHEM X BEMHUMHH Y B Z YMEHbIIAIOTCH,
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T. €, 4TO KOorga X c7ameT X} dx, T0 y M 2 CTaHo-
BATCS y— 4y, 2—d2, M ecaH Hano 83ATh AudepeH-
UKan NpOHSBeleHus XyZ, TO B HaRkneunoM (§ 5) ande-
peHunane

xydz+ xzdy+yzdx

HAZO0 W3MEHHTb 3HAKH YIEHOB, B KOTOPHX BCTPEYAIOTCA
dy n dz. Takam 0O6pasoM HcKOMHH IudepeHuHan

pasHfeTcs
yzdx-—xydz—xzdy,
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NPUMEHEHUE AUSEPEHLIMAJILHOTO WCYHUCEHWA
K HAXOXIAEHUIO KACATEJNBbHbIX KO BCAKOIO POJIA
KPHMBbIM JIMHUAM

Onpedesenue.

CNA nponomKuTh OAHY H3 ManeHbKHX cTopodH Mm

{uepr. 2) muoroyronsuuxa, cocrapaswomero (§ 3)
KPHBYIO NRHHIO, TO 3T3 NDONOAKEHHAA TAKMUM 06PasomM
MANEHbKAA CTOPOMA GYAET HA3WBATHCH KACAMEALHON
x kpusoil 8 Touke M wam m 85),

[TPEAJIOKEHHE 1.
SALAUA.

9. Tiycre xpusas sunus AM (wepr. 3) maxosa, 4mo omuo
wenue abeyuccne AP x opluname PM swpaxcaemes waxum-
AUOO ypasHeruem, u nycms mpefyemcs nposecmuy 8 OanHol
moske M amoii xpusoli xacameasnyo MT,
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Mposezem opamnarty MP n npeasonosum, yto npss
Maa MT, scrpevaoman guamerp B Touke 7, €cThb HCKO-
Mas KacarenpHas. [Ipeacrasum ceGe npy-
ryio opauuary mp, OeckoHeyHo GAH3KYIO
K MEePBOM, W MpOBENeM MAJNEHBKY0 MpA-
syio MR, napanaensnyo AP, Q6osnaunm
/ nannnie AP uepes x; PM uepes y (cnenos
sarensHo, Pp unn MR=dx a Rm == dy);
B TaKkOM Ci1yyae MOAOGHHE TPeyrosbHu+
KH mRM wn MPT nanyr:

mR (dy). RM{dx) : : MP(3) . pT =25 )

Ho npu nomomn audepeHunana IaHHOTO yPABHEHHS Mbl
HaRgem 3uayeHne dX, BHPAKEHHOS B uJEHAX, KOTOPble
BCE COAepmaT MHOKMTenn dy 57),;
€CTH STO BHPaMEHHE YMHONMUTD
Ha § H PasfeauTs Hady, To no-
, NYUHTCA SHAYEHWE TTOAKACATE/Ibe
> HoH PT %), pupameHHOe BO
ENIO/HE W3BECTHWX H CBOGOIHHX
OT AudepeHnnance uneHax; sTo
3HaYeHHe W MOCAYKHT [A% NDOBENEHHA HMCKOMOA KAaCd-
Tensiol MT.

Yepm, 2,

Yepm. 3.

Samexanue,

10, Koraa Ttouxa 7T (ueprt, 4) oxa3uBaeTcst O CTOPOHK,
NPOTHBONONOKHKOK A, Havary X-0B, TO ACHO, 4TO
C BO3PACTAHHEM X BEJKYHHA Y YMEHbIIAETCA K 4TO,
cnenosaressuo (§ 8), B AudepeHnHale AQHHOTC ypaBHe-
HB HAAO H3MEHHTH SHAKM BCEX YNEHOB, B KOTOPHX
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Berpevaerca 4y, mBHade 3nayense dX, BHPAKEHHOE
8 dy, GyAeT OTPHUATESbHWM, W, CAEAOBATENLHO, OTPHILA-
TeabHNM Oyner TaK ke 3Ha-

¢ uemne PT (&) Oanaxo,

i v :

. 4100w He 3amyTatscs, Ayuwe 7 Y
fépa'ra ancepeHLlHan  RAHHOTO Yepm. 4.

;  YP4BMEHMF COrnacHo  yka-

. 3aHHBIM NPaBMNAM (ra. [), He u3MeHss B HUX Huuero,

. IleACTRMTENbHO, ecAM B KOHUE ONepanun OKamercy,

 uro snauenwe PT nonoxurensho, T0 orcioma Gymer

*. CAeNlOBATh, YTO HAZO B3ATL TOUKY T ¢ TOH e CTOPOHM,
4TO H Touka A, HaYaNo X-0B, KK MH STO MPeAnono-
WHAW, NPOH3IBOAA BHYHCACHHA; HAOGODOT, €CAH OHO
OTPHUIATENLHO, TO TOYKY NPHIETCHA B3ATH C NPOTHBONO-

| > MOXKHOH CTOPOHH, DTO BHACHHTCH H2 HHKECACAYIOULHX

npruengly

Tlpunep 1.
11, 1) Ecan omnowmenne AP x PM (uepr. 3) pupa-
MAETCA ypaBHEHUEM a.X == Yy, TO Kpusas AM Syaer napa-
Gonoll, umenmed napamerpom HDaHRYI0 NpaMy0 «; B398
RudepeHUHaL 06eHX CTOPOH YPaBHeHHN, M GyNeM HMETD:

1
?

S

adx =2ydy, dxzz"%
- yaEy_ Wy
,~ pT dy,)—“a'——-QX,

. ©C/IH NIOACTABUTL BMECTO Yy ero 3Hauenue dx. Orcioaa
.. caepyer, urto ecad 83aTh PT pasHuM asym AP, u eciu

e YW,
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nposecty npaMyic MT, 10 ona Gymer KacatensHoM
B Touke M. A 3TO M TPe6OBIOCH CAENATh.
2) Tlycrs A2HO ypasHeHHE @Q ==X}, Bupaxaiolee
NpHPOAY FUNEPEOAN OTHOCHTENBHO aCHMATOT 39) (uepT. 4).
Bans audepenuuasst [06GeHX CTODOH YDAaBHEHHA], Mil

OyneM HMETh!
xdy+4ydx=0

H, CAENOBATENLHO,
P T (y—dgf) = ——X,
4

Orcona caeayer, 4to ecan oraokuts PT==PA co
CTOPOHH, NPOTHBONOAOXHOR TOYKe A, H NPOBECTH Nps-
myio M7, 10 oHa Gyner KacaTenbrof B Touke M.

3) Mycrs naxo obuee ypasHenne y" =x, supa-
watowee coGoR npupoay Bcero GeCKOHEUHOro MHOXe-
¢rea napabon ¥), Korna mnokasateNb M €CTh NONOKH-
TeNbHOE Henoe MNK ApobHOe 4uenao, M Bcex Efmepboa,
KOFla STOT MOKa3aTedb €CThb OTPHUATEALHOE 4YHCAO 41),
Bsas audepeHuuans [06eHx CTOPOH], MOAydRM:

my" dy =dx
U, CAEeNOBaTeNbHO,

PT (y—:f) =my” = mx,

€CAH TIOACTABMTL BMECTO y™ ero sHaueHwe X.
3
Ecau m = 7 » TO ypasHeHHe Gyner yE==axx u
Syner Bupawars coGo# npupoay onHo#t k3 KyGmue-

¢K¥Xx napabon ¢?); noaxacatenwHas 7T =% Xx. Ecan
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M= -~2, 10 ypasnenne Oymer @=xyy u Oyger
BHpPAXKATL COGOR mpupoay OHOA M3 KyOHUecKux rumep-
6on; noaxacarenshas P7 = —2x. Tak xe o6cTouT
nen0 M B APYTHX CAyYasx.

Yro6er nposecTd B napado/ax KacaTeNbHYIO B ToukKe A
Hayaze X-0B, Hago HalTY oTHoweHue dX k dy am
9TON TOYKH; HEHCTBHTENLHO SCHO, YTO €CAR Mu GyaeM
8HAaTh 5TC OTHOINEHHE, TO TeM caMuM OyZReT onpeaeneH
# yron, ofpasyeMuifl KACATENLHOH C OCHIO HAM AHAMeET>
poM, B srom npumepe MH HMeeM;

dx.dy::my™ . 1.
Tak kak y pasro Hynio B Touke A, TO OTCIOZA 2CHO, YTO
oTHowenue dy K dX RONKHO 31eCh GLTH HECKOHETHO 6ONb-
KM, Koraa / Go/blue 1, ¥ GecKOHEYHO MAALM, KOraad
OHO Memblle 1, T. €. 4TO KacaTeabhan B A [IOMKHA
OuTh napaniensHOR ODAMHATAM B NepsoM  Ciyyae
H C/HBATBCA C HNHAMETPOM BQ BTOPOM.

LIpumep Il
12, Iyctb kpusar AMB (uept. 5) Takosa, yTo

AP X PB(x X a—x)-PM (yy): : AB(a) . AD (b):

A 8 ? Y o g yrds
Yepm. 5. 5 T GX—Xxx ‘)’

H, €ciH npoandepeHUUPOBATE 44),

2ay dy
b
6 3ak. 206t. — Jlonwraan.

=adx—2xdx. -
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Orcona

Ay ) ab—2x a—2x ’

eCi NMOACTaBHTh BMECTO % ero aHauelde ax—XxXx,

PT— AP wm AT =
Mpeanonarasa Teneps, 4To

AP X PB (' X a—=x)PM (y'):: AB(a) . AD(¥),
NOAYYHM:

PT ydx) 2ayy an xx

a-—-2x

ay’

—q
b ==x3g—X
H, npoaxndepeHuHpoBas,

Say;dy —3xxdx Xa..‘xg—ia_dx—{—2xdx X X3,

oTKyna
yax _ 5x3>(a-—x S5 Xa—x
Ay T 3xxXa—x —2a L 2x XA 3 —3x —2x
Ham Sax — 3xx
3a— 5x
K . ‘
ax
AT=g5 -5

Boofie, ecan m 0603HayaeT NOKA3aTeAb CTENCHK
AP, a n—nokasarens crenenn PB, 10 ROMywaercA
ofiiee ypaBHeHWe BCero GeCKOHEUHOro  MHOWECTBA

aanuncos 45):
a e —th
A —x"Xa—X
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fudiepeHtuanr KOTOpPoOro

nERTY e X T —
)

Y ) |
—na—x dxXx™

40
a P
Otciona (ecan MOACTABMTE BMECTO Y 5 ero aHavenué

n —_—h B
X" X @—Xx ) nonydaercsa:

Pr(ydx — m-{-n'mea—x” —
dy me® X T —na = T X ™
=mx><a_:?’
WAH mag—x —nx .
Pr=TiAX i xr ., pp_  MeX
ma— m—nx ma —m—nx

llpunep III.

13. TIPEANONATASL Te Ke YCAOBHN, 4TO K B nNpeguuy-
uleM npHMepe, ¢ TOIO AWML DPasHuueH, 4TO TOoukH B
H P (uepr. 6) HaxomsTca no
PA3HLIM CTODOHAM TOYKH A,
NOAYYHM YPaBHEHHE: -

-4 ':+“ =x"¥ m” ?
Bupaxcalouiee fIpHPoOAy  Beex
runepbon, paccMaTpUBaeMuIX
MO OTHOMIEHHIO K CBOHM gHaMerpaM, Orciona, KaK H
upexae, Moay4um:
PT__m+n>( ax - xx u AT = nox .
ma+m+ nx ma + m -+ nx

T P
Yepm. 6.

G*
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Ecau nipennonoxuts AP Geckoneuno, GombinmM, 10
kdcatenphan TM nepecederca ¢ KpuBod TOARKO GecKo-
HeYHO Aameko, T. €. oHa obparurca B acuunrory CE;
B atoM cayyae:

T(maiaﬁiﬂx ) m+n a= AC,

uo, rockorbKy @ GeCKOHEUHO MeHbie, ueM X, YieH ma
Gyner GecKoHewHO Man mo cpasuennio ¢ m-nx. Ilo
TO# e NprYKHE ypasuelune KPHBO#f B 3TOM cayuae 06-
parurcs B

ay™ "t = px"t"
Monaran oA KPaTKOCTH M | n==p W H3BACKAH K3
0Genx yacTeR PaBeHCTBA KOPEHb [CTENEHH] p, RONYUHM:

yf/a_-_.,xf/b,

AudepeHiinan Yero ecThb

dyf/a=dxf/ b.
Taknm 06pasom, nposeas AE napanneibHO OpAuHATZM
M npeacTaBuB cefe ManeHbKWR TPEYTOALHHK RPH TOYKE,
B KoTopo#t acumnTora CE BCTpeuaeT KPHBYIO, MOAYYHM
nponopuui dx . dy, uin

l/ lfb AC —a) AE—-—-‘/ba”".

OnpefenHe TakuM oGpasom seawuunst CA u AE,
MOXHO MpOBECTH Geckomeunyio apamylo CE, xotopas
GyaeT HCKOMO# -aCHMNTOTOH,
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Ilpy m=1 n n=1 Kkpupas Gyner OOGHKHOBEHHOH

‘rnnepﬁo.non, H ACm«l—a, AE=J— ab, T. e.
2 2 .

110/10BRHE CONPAMEHHOTO RUAMETDA, UTO, KaK HABECTHO,
corhacyetCs ¢ AeHCTBHTENBHOCTLIO 46),
pumep IV,

14. NlycTb ypasxenne
y—xt=axy

. (AP=x, PM=y, a— nawnas npaman numus) pmpa-

maetT npupony kpuso#t AM (uepr.8). Ero andepenuuan
3yydy—3xxdx=axdy-}-aydx.

JHauuT
ydx __ 38— axy

u dy T 3xxfay’

AT(“ﬂ“x): 3y8 — 343 —2axy .= axy

dy 3xx-}ay 3xx4-ay ’

€C/H TOACTAaBHTL BMecTO 3)3 — 348 ero sHayemme 3axy.
Ecan Teneps npeanoroxuts, ute AP u PM kaxaas

Gecxoneuno Benuky, Kacarenshas 7/M o6paTHTCH B acHMn-

toty CE, a npamble AT u AS o6pararca B AC u AE,

KOTODHE OMpPEeAensioT NoAoKeHHe acyMnToTH, Utak, AT,

KOTODYIO A Ha3oBY tzwg);—x_i{—”-, OTKyAa
3fxx 3ix
Y=o =

xoraa AT ofpamaerc 8 AC, noToMy 4TO npH sTom af
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HMYTO 0O cpapHeHnio ¢ ax. [loncrasans STy BeIU-

HHHY % BMECTO ¥ B ys—-—xsmaxy, NONYYUM:
QTt3x8 — aPx® = 3a3txx,

otkyZa (or6pacmpan unen 3aSfxX, TaK Xak npu 6ecko-
HEYHO SoabIIOM X OH €CTh HHUTO NO CPABHEHHIO
¢ asyws apyramu: 27{5x% n a®x®) .

AC ()= 50

Touno T1ak we AS (y _f;_x)’), KOTOpOE R HAIWBAKO

§= X ___ a2 orcooma

— dyy—ax’
X o= Bsyy _ 38y
Py Fas T a

TAK Kak npn y, SeckoHeuno GOABLIOM MO CPABHEHWIO
¢ S, uneH 4§ OYET HWYeM N0 CPABHEHUIO C WIEHOM ay.
[TOACTABARA STy BENAWUMHY B YDABHEHHE KPWBOR, HaAxem:

AE (s) = 5-a.

Orciofa CAeHyeT, uTO €CHd B3ATH KAKAYIO H3 NHHHA
1
AC » AE papiofi - @ W TpoBecTH 6ecKOHeYHYIO

npauyto CE, 10 oma Syner acCHMITOTOH KpHBOR AM.

DTuMH IBYMA NOCACIHMMH TDRMEpaMy¥ HaJO PYKO-
BOJNCTBOBATLCA MPH  HAXOWIEHWY ACHMNTOT  IPYrHX
KpHBEX ‘7).
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[TPEAJO)KEHUE IL.
SALAYA.
15. JonyctM 8 npedmdyuiesm npedrowcexus, wmo afcyuc-
ew AP (uepr. 7) cymo ompeaxu xpusolf, Kacamessnne Komo-
poit PT u3secmuw, u wmo wado & Oanmnoff mouxe M
#a xpusoit AM nposecrmu xacameasnyo MT.

Tposens opaunaty MP n xacateasuyio PT u npes-
nonaras, yto npaMas M7, nepecexaiowmanca ¢ veR B 7T,
€CTh HCKOMan KacaTe/bHad,
npeacTaruM cebe RPYryio op-
AURATY mp, 6eckoneyno Gaua-
KW K nepsoll, H ManeHs-
iy npamyio MR, napan-
nempuyo PT. O6o3navuus pau-
e AP uepes x, PM uepes
Y, moayunM, Kak W npexie, Yepm. 7,
Ppwma MR =dx,Rm =dy,

a noxoSuNe Tpeyronshukr mRM u MPT nanyr:

mR (dy) . RM (dx) :: MP () .pr=~?’-‘-,‘-‘f.
Ocranbioe nonywaetca Ha OCHOBaHMHM YPaBHEHHR, KO-
TOPOE BHIPAKAET 3ABKCHMOCTL MeXAY abcuuccamu AP (x)

K oppuHaramun PM(y), Kak Me 5TO yxe BHAeNH B npe-
AEAYWHX NDAMEPAX W €Ile YBUIWM B mOcAeAyiomux 46),

ITpunep 1.

16, Tyers %-—_ x—V":—""-"i' ; mudepenuMan sTOro
Gyner:

2y ly —yydx _ dx Vaa +yy xy dy

' xx a aVaafyy’
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WIM, TPUBOAS 3TO PABEHCTBO K BHAY NPOTIOPUMM:
dy .dx (MP .PT)::

cYaatyy (v 2y B

. a xx  xx  aVaatyy
CrenosaTensHo, orHourerne gannoft MP Kk Hcko-
moft nonxacatensuol P7T BupaszuTcs Yepea BNOJHE H3-
pecTHHE uneun, csoboanne oT Audepennnanos, UHrto H
O1No Npennomens HAATH,

Mpunep il

17. flycte x=%; audeperuuan sroro Gyner:

. __ady,
dx == ==

PT (%’7") =&

Torma

Ec/u npeanonoxuts, 4ro kpusas APB ecth moaykpyr

¥ uTo opiumate MP, nponomkeHewe 10 Q, nepneHmn-

Kynaprw k auametpy AB, To kpusas AMC Gyner nony-
PYNETTOR MIM WHKJIOHAOA: MPOCTON, KOTAA & == &, yMIN-
HeHHO#, Koraa § Goablne @, U YKOPOUeHHOB, KOria-—
Menzle $9),
Cuedemeue.

18. §1 YTBEPHKIAIO, YTO €C/H B CNy4Yae IPOCTOR UHMKNO-
HAM NpOBECTH Xopay AP, TO oBa OKaXercs napaniens-
Hof Kacatenvholt MT.

LeficTBHTe bHO, B 3TOM cayuae Tpeyromvusk MPT
CTAHOBATCA paBsoGeapeHHuM, ¥ BHeWHHR yron TPQ

Q‘
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6yner paBeH YMBOEHHOMY INPOTHBONEKALIEMY €My BHY-
tpestieMy yray TMQ. Ho yron APQ pasen yray APT,
TaK Kak 06a OHn u3mepsioTcs nonosuuok nyrn AP, n
cAenoBaTENLHO, OH paBeH mnonosuue yraa 7PQ. Crano
6uth yrim TMQ u APQ pasud mexay coGo#,
u sHavuar muene MT u AP napanneasuw,

TTPEAJIO)KEHHE 111,

3AxAYA.

- 19. Mycrs AP — xaxag-aubo xpusas (uepr. 7) ¢ duasmempon
KNAQ, xacameasnoie xomopoii PK ussecmust; u nycms AM —
Opyeasn xpueas, Maxas, 4mo ecAu RPosecmy KAy Y2100K0 Op-
dunamy MQ, nepecexarouyo nepeyio xpusyo 6 mouxe P, mo
coomuoutenue sexcdy odyeol# AP u opdunamoii MQ supa-
sumen Hexomopuwm ypasnenues. TpeSyemcr us Oawnod
mouxi M nposecmu kacamessryrs MN,

OGosnauns naunwe P uepea £, KQ wuepes s,
nyry AP uepes x, MQ uepes y, nonyumm (mposons
Apyrylo opmwHaTy mg, Geckomeuno Omuakyw k MQ,
u aunnn PO n MS, napannenvibie AQ):

Pp=dx; mS=idy.
Ua nomoOus Tpeyronsnuxos KPQ u PpO, mSM
n MQN cnenyert:
PK(®). KQ(s):: Pr(dx). PO nwm MS=1 %
n

mS (dy) . SM (235) :: MQ (y) . QN =22%
i y
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[Mpy nomowmn nudepeHURPOBAHHA NAHHOTO YPaBHEHHA
BEJHYHHA (X BLIPA3ATCA 4epes WieHH, KAKRHH M3 KOTO-
PHX CONEPHHMT B KadecTBe MHOMHTENR dy;. crexopa-
TEALHO, ©CAW NOACTABHTL 3Ty BEAMHKHY BMecTo 4X
B %‘;—x TO (Y COKPATHTCA M BEINYHHA HCKOMOM noaKaca-
teapHoRt QN BHpa3nTC uepes uasecTHue Wwiekn (termes),

Yto u TpeGoBanocs HaltTH,

NTPELNOKEHHE IV,

3ATAYA.

20. Nyctu dse xpussie aunuu AQC u BCN (uepr. 8) useom
duamempom npamywo TEABF, u gacamersnane QE u NF u3-
BECTIKB; RYCMb KPOMe Moo Opyean Kpusan Aukus MC ma-
Kosa, wmo coomuouenue Mexcdy opounamanu MP, QP u
NP supancaemcr nexo-
MOPHM  YPAGHEHUEN,
Tpebyemes u3 Oannolt
mouxu M ua amoit no-
caeOnell xpusol npo-
secmu K Neli Kaca-
measnyio MT.
fIpeactaruB ceGe
npn Toukax Q, M
Hepm. 8. n N wmanne Tpe-
yroneunku Qog, MRm w NSn u 0603H34HB H3BECTHBIE
PE uepes s, PF uepes ¢, PQ uepes x, PM uepes yu
PN uepea 2z, nonyuus o = dx, Rm = dy,Sn — — dz,
TAK KaK, TPH BO3PACTAHWM X K y, z yGusaer (§ 8).
W3 nomoGus Tpeyromiukos QPE u goQ, NPF
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u nSN, MPT u mRM nonyunw:
' QP (x).PE(s)::
iigo(dx).oQ win MR nau SN=$—zx;
H
NP (z). PF(f)::nS (—dz).SN = —:“: i
(o'rkyna d2=——z‘-{’f) h
mR (dy) . RM (*55):: MP(y). PT=2% .
Ecan e B nudepeHuman 1aHHOrO ypaBHeH#H NOACTABATH
— szdx

BMECTO dZ €ro aHayeHHe TO M HahineM Bhi-

ix ?
paxenne BenHUMHM X vepes dy; np#  NOACT3HOBKE

3TOr0 BWPAMEHHA B 8y dx
xd

, @Y COKPAaTHTCH, H BEARYHHA

NONKACATENbHON 7' BRHPAasuTCA yepe3 H3BECTHHE YACHH,

Tpuxep. .
21. Tycte yy = xz. Iudepenunan aroro Gyner:

oydy = zdx+ xdy = 29X S2dx

‘ ’
eC/ii NOINCTABHTL BMECTO dZ €r0 OTPHUATEAbHOE 3HAYE-
Hite _i:dx. Otciona
’ Uydy
dx= sz

#, CAeA0BATENLHO,

sy dx 2styy 2t
pT(xdy) txz—sxz~ f—s°®

€C/I¥ MOACTABHTH m«;cg Yy ero auavenne xz,



»
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IycTs Teneps nano obitee ypasuenne y™ " = x™ 2",
nudepenuuan koroporo Gymer:

may dy=m2"x" ' dx -t nx" " dz =

mizP L g - s Xl
- »

¢

€C/H NOACTABMTb BMECTO J2Z €ro BsHaYeHHe %
Orcioma
PT(sydx _ _mstfnst y™® mst 4 nst
Xdy ] miax™ _psha™  mt—ns’

€cAM MoAcTasuTs BMeCTO Y™ V" ero smavenne x™z".

Moxuo 3ameruts, uro ecau Kpuswe AQC n BCN
ofpamatorca B npamue JHuug, xpueas A{C cranosates
OZHHM 3 BCero GeCKOHEYHOr0 MHOXECTBZ KOHHMECKHX
CeYeHHM, 4 uMeHHO: S/aiMncoM, koraa opamnara CD,
BHXORRUIAN M3 TOYKH nepecevwenuna C, NMONALAET MEKAY
KoHuamu A ¥ B; ranep6oaofl, — korma OHA TOMager
¢ Kaxo#t-1160 CTOPOHK OT HHX; H HAKOHel MapaGonoH, —
KOTAZ onuH M3 KOHWoB A ® B GeckoHeyro ynaneH or
ADYTOro, T. €. KOrga oxHa Wa npsmux CA waw CB
napaaaentHa idamerpy AB 9),

NPEAJIO)KEHHE V.
3AmAUA.

22. Mycre «pusan APB (qepr. 9) umeem guxcuposarnoe
U ReusMexHOe Ra¥aro o mouxe A, u xacamearsusie PH
smoii kpusoli useecmnrst. IMyemo danee umeiomer sxe Imol
xpugoll dpyzas PurciposanHas zowa F u dpyean wpu-
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san CMD, maxas, umo ecau nposecmiut RpouseoAsKyo
npamyw FMP, mo omuowenue ee wacmu FM x ompesky
xpusodt AP avipasicaemes waxux-1ubo ypaswenuex. IIped-
Adzaemess  nposecmu 43 dawnoit mouxku M xacamens.
xywo MT.

Boccranosum k FP nepnenankynsp FH, kotoputt
nepecekaeTca ¢ AanHod Kacatensuoh P B Touxe H, a
¢ Hckomod MT B Touke 7; zareM npeactasuMm ceGe
npaxsyw FRmOp, obpaayowyio ¢ FP Geckoneyro ma-
AWt yron, W ONMMIEM M3 LEHTpa F Marne Kpyrosule
zyra PO v MR. Manens-
KHB Tpeyroavuuk pOP 6y-
ner nogo6en 1PIMOYToNL-
Homy TpeyronsHuky PFH,
noromy uro yram HPF
w HpF (§ 2) pasuu, u6o
OHH Pa3HATCA Meway co60oI0
Ha yron PFp, KOTOpH# [O TNPeANONOKeHu0 GecKo-
HeuHO Man; kpoMe Toro yroa pOP — npaMod, Tak
waK kacateabHan B (O (KOTOPAA €CTb He 4YTO HHOE,
Kax npopomkenne wmanoft nyru PO, paccMaTpusae-
MOH Kak npsMas) mepneHAWkyaapHa k paauycy FO.
fIo tTem e cooGpakeHdsM TOROGHH M TPEYIONbHHKH
mRM w MFT. flcio, 4TO Manme TPEYrOAbHHKH, HAHM
cektop, FPO n FMR roxe nonoGHe meway co-
Gott. [ToaroMy, o603HauKB uasecTHHe PfT uepes {, HF
yepes 5, FM uepeay, FP uepes z m nyry AP uepea x,
OONYUNM:

PH (). HF(s) :: Pp (dx) . PO =&,

Yepm. 9.
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FP(z). FM(y):: PO(25). MR =%,

mR (dy) - RM (’y "") : FM(y) - FT =222 ;}'f .

Ocranbnoe ROMyYaerTca MOCPEACTBOM AHEPEHUHPOBAHHA

LAHHOrO YDaBHEHASR.
fpunep,

23. Ecau yroawo, utoGu kpusas APB (uepr. 10} 6una

KpYroM ¢ UEHTPOM B (QHKCHPOBAHHOA Touke F, TO Oye-

BHANO,, UT0 KacatensHas PH crasosutca napaisensHof
H paBHOH noakacareibHo#H

FH, tax kak HP cranoButca
TOME NepreHARKyAapHof Kk PF.
Takum 06pasom B 3TOM ciiyqae

~— ~o
” %‘\
o
[~

¢ .}L_V —wax

7 zdy ady ’

Yepm. 10, ey 0603HAYHTE  OTPEBOK
FP (2) uepez a, u6o ou u3s

NepeMEHHOR0 CTan Teneps TNOCTOANHMM, Ecau, mo
YCTAHOBMEHHH 3TOrO, OGO3HAYMTE BCK) OKPYXHOCTH WAH

KaKylo-1u60 ee ONpeleNieMHYIO  YacTh yepea & ¥ nono-
WuTb #.X::@.y, 10 kpusag CMD, xotopas B sTOM

caydae okawercs FMD, 6ynaer cnupansio APXUMENA, W Mbl
Gynem umeth y== "1—" . Qudepenunan sroro Gyaet:

adx

@g_i,“"»
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OTKyad
ydx ="~ x dy,

ax :
€CIH NOACTABHTHE BMECTO Yy €ro BenxHuuny -3—; cneno-

BATENEBHO,
yydx dx — Ay
Fr ( ady ) a’
370 A2eT chepylowee nocTPOEHHe,

Onuwenm u3 neurpa F pannwycom FM ayry xpyra
MQ, orpanuvennyio B Q paanycom FA, koropu#t co-
EAHHSET HenoABHXHWE TOukH A n F, n Bossmem FT
pasioM ayre MQ. Sl yreepwnaio, yto M7 Gyner Ka-
catenbHo#t B M. JleRcTBuTENbHO U3 NMOAOGHMN CeKTOPOR
FPA w FMQ caeayer, uto

FP(a).FM(y):: AP(x) . MQ= 2% —FT.

Ecan BooGwe Basts &..x::a™ . y™ (nokasarens cre.
NeHH m 0603HaYaeT KaKoe YroAHO Lenoe uax ApoSHoe
uncio), 10 kpusan FMD Oymer onno# wa Bcero Gece
KOHEYHOr0 MHONECTBAa Cunpane, Mw GyzeM uMeth

TOoraa: m

a’x
ym =T
Audeperuuan vero Gyger:
m
my™dy = dx ’
"OTKyHa
ydx—-m by"dy = mxdy,
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m a’”x'
€Cc/ld 1NOOCTABHTL BMECTO ¥ €ro 3HayeHHe 3!

H CIEA0BATENLHO,

FT y%é"):'“%—_-m X MQ &),

MIPEAJIO)KEHHE VI,

3ALAUA.

24, Nlvcts APB (uepr. 11) —xpueas AUHUR, Kacamesbnsle
xomopo#t PH u3zsecmnw, u F — guxcuposannar mouxa sue
smodt Aunuu., flyems CMD -—dpyzas xpusas, maxasf, smo
ecau npOSECHIL RPOUSBOALRYIO nPRMYIO FPM, mo omwuoue-

Hepm. 11,

nue mexwcdy FP u FM swpasumex HeKOMOpHM YDAsSHERIUEM.
TpeGyemes u3 Oawunoit mowxu M nposecmu Kacamens:
nyio MT.

Mposend npamyio FHT, nepuenpuxyaspuyo FM, u
npencraBuB cefe, Kak M B NPEANAYIIEM TDERIONMEHHH,
maaue Tpeyroaburku POp u MRm, nonobHue Tpeyroan-
unkam HFP o TFM, o6o3uauum wussectiwe FH ve-
pes s, FP uepea x, FM uepes y. Mu nonyunm Toraa;

PF(x).FH(s): :p0 @x) . OP =%,
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FP(x). FM(y)::OP (55) . RM =27,

xXx

. d.
mR (dy). RM (%‘_;i‘) : FM(y). FT = ?jr’—dj

OcTanbHoe nonyyaerca NOCPeacTBOM RHQEPEHUHPORANMA
NlAHHOI'0 YDABHEHMA.

[Tpunep.
25. Ecnu B xasectee xphsoit APB m3ath npaMyio au-
i PH, a ypasnenuem, supaxcatoumm oTsomenne FP
n FM, 6yrer y—x=a, 1. e. PM octaerca Bceraa
PaBHLIM NaHHOR mMpAMOR @, TO B KayecTBe AudepeH-
UHana MoAYYHTCa dy = dx, cneaosatensHo,

QL@)“”J.

FT(xxd_y T xx

310 maeT credylollee NOCTPOeHKe,

Tlposopnu ME napannensie PH w MT — napan-
nemsuo PE; a yrBepwaaio, uto oHa Gyner KacaTedb-
Ho#t B M.

He#cTaTenbho

FP(x).FH (s)::FM(y) . FE=*

FP(x).FE(£):: FM(y) . FT=%.

flcio, uro kpusan CMD ecrs xouxouna HHKOMEAA,
acHMOTOTOR KOTOpOR sBAsercs npamas PH, a nomo-
coM — (ukcHpoBaKHan Touka F 59),

7 3ak. 2051, — Jlonn1aas.
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NPEAAOKEHRHE VII
3ALAUYA,

26. tlyers kpusas sunun ARM (uept. 12), kacameadbusie Ko-
mopoit MH uzsecmunt, nmeem duamempos nparyr EPAHT.
Ilyeme Qanee sne 3mo20 Ouamempa UMEEMCR PUKCLPOSGH-
nar mouxa F, ua xomopolf eswixolum Geckoreunan npamas
FPSM, nepecexaiowan Guasemp 6 P, a xpusyio ¢ M. Ecau
meneps npednosoxcums, wmo npu spawenuu npaxod FPM
soxpye mouxu F puzypa PAM nepedsucaemes naparsessuo
camolt cebe 800as renolsuxcsolt Becxonewnolt npasod ET.

Hepm. 12,

max, wmo pacemosanue PA ocmaemcen weuaMensum, mo M,
mosxa nocmosxnozo nepeceverun aunult FM u AM, onu-
utem npu 3mom Osuxcenun xpusyio ausuio CMD. [Tpedaa-
2aemes nposecmu uz dasnoll mouxu M wa 3mod xpusodl
xacamersnyio MT,

flpeacraBum ceGe, uro durypa PAM nepemna
B 0GeckOHeuKO OAW3KOE TOMOXEHWE pant,  MpOseeM
aunnio mRS napamnemsno AP. Pp= Aa = Rm, uro
RCHO H3 cnocoba HX OOGPazoOBaHMA, W CAEHOBATENbRO,
RS = Sm — Pp.Vitax, 0603uauus uasectusie FP wir Fp
wepes x, FM win Fm vepea y, PH uepes s, MH ve-
pes £ n audepenuvan Pp uepes ¢z, MH H3 MoAoGHs
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‘Tpeyroabuukos FPp w FSm, MPH u MSR, MHT
# MRm nonyuum:

Fp(x)-FM(y)::Pp(dz).Sm=yL:f
(suaqn'r SR=M’_;£‘£) "

PH (). HM(t):: SR (M%) iy Yo~ teds
H

MR(‘J’_L"__-"‘“) Rm(dz):: MH(¢) . HT — 5%

SX Y—x -
3uauut, ecau mposectw FE napaanemsuo MH u B3ATH
HT = PE, 1o nuuus MT 6yner uckomott KacarenbHoH

Ecan 6w sunn AM 6una npamot, xpusas CM[)
OKasaiace O runepbonoll, umenowet .oaHoH H3 CBOMX
acuMnror aunmo E£7. Ecim 6u owa 6unma xpyrom
C ueHTpOM B TOuke P, xpusan CMD oxkazanace Ou.
KOHXOHAOA HukOMENA, uMenome#l acuMnToTOR JTHHHIO
ET n nomocom touky F. A ecau 6m oz 6mna napa-
6onod, To kpueas CMD okasanach 6u CONpOoBOXKAAKD-
wek KpHBGH napaGorowaw J[IEKAPTA (Geom.,, kn, 3),
KOTODaR NONYYHAACh OW NPU YAOMAHYTOM ABHIKEHHH
noa npamo# ET B peaynstate nepecevenns FP
C Rpyrof MONOBHHON mapaGons 58),

NIPEAJIOIREHHE VI,
3anava.

27. Nyers xpusag AN (uepr. 13) umeem duamempon nps-
My sunuw AP, a puxcuposannan movrka F naxodumes sne
amux aunyii. Ilyems dpyzas xpusan CMD maxosa, wmo

7#
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ecau nposecmu npoussossuyio npssywo FMPN, mo omuoute-
wue Mexcoy ee wacmame FN, FP u FM swpasumes nexomo-
piix ypasuenuex. Copawusaemes, Xax nposecmu u3 OanHob
mourxy M xacamessryo MT.

Mposenem wepes Touxky F auuyio FK, mepnesanky-
napuyio FN # nepecekaiomyiocs ¢ awametpom AP
B K v ¢ nannoft xacareasholt NH —pB F, n ondiveM
w2 1entpa F paauycamu FN, FP n FM manue kpyro-
ewe ayru NQ, Po, MR, orpanuvennne npamo#t Fn,
o6pasytowiet Geckoneyno manet yron ¢ FN.

tepm. 13.

Eenu. o6oanaunth uasectHwe: FK uepes s, FH
yepea £, FP uepes x, FM uepes y, FN uepes 2, 1o
us nonobunx Ttpeyronsuuxkos PFK n poP, FMR n
FPo w FNQ, HFN u NQn, mRM w MFT noay-

UUTCA, Y10

PF(x).FK(s)::po(dx). oP

sdx

FP(x).FM(y)::Po (S—x‘.{),MR =%ﬁ“§£;
H
() 0=
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H
.. szdx szxdx’
HF (). FN(2):: NQ (W) Qnt (— dz)me ZEZF,
H
sydxy\ | _ Syydx
mR (dy). RM (%5 )..FM(y)—FT_xxdy.

TlpH nomowH andepeHUUPOBAKAA HAHHOTO YPABHEHHA
MOXHO BHpasuTb BeaHunHy dy depe3 dx n dz. Ecan

B NOAYYHBILEECK BHIPAKEHHE NOACTABHTL 33TEM BMECTO

— 82z dx

dZ ero OTpuuaTeNbHOE 3HAYEHHe — (noTomy uro

ixx
OPH BO3PACTAHHH X, Z yOWBaeT), TO 4Y BHPAIUTCA uepes
YAeHE, KDKAMR M3 KOTOPWX COAEPHMT MHOKHTENb dX.
Takum oOpasoMm, Koraa sTo Bmpaxexne Ana dy 6yner,

Syy dx
HaKOHell, NOACTABIEHO B ﬁf &y dx cokparutcs. Crneno-

BaTeAbHO, BenuuHa F7 BHPA3UTCH uepe3 H3BECTHbIE
WieHH, Heé COnepmallde IudepeHunanos.

Ecan npeanonoxuts Ha Mecte npamo#i annun AP
KPHBYIO # mpOBecTH Kacartenvhyww PK, 1o ans FT
NOAYMHTCH TO e CaMOe 3HAYEHHE U  PACCYKACHUS
OCTAHYTCR MPEKHWMH, ‘

Tpunep.

28. TlpepnonoxuM, uto kpueas AN (uepr, 14) ects
KDYr, NPOXOAAWAR Yepes TOuKy F (TaK PACMONOKEHHYI
OTHOCHTebHO nHaMeTpa AP, uTO NepueHAuKyaspHan
K DTOMYy JHaMerpy Jugua B  npoXoauT uepes
uentp G sroro xpyra), u uro PM Bcersa pasna PN.
ficio, uro xpusas CMD, xoropas B 9ITOM cayuag
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okawercs FMA, Gyner uucconsod Juoxneca. Ypamue-
HHe npH sToM Oymer:
Z2+y=2x;
AndepeHunan ero ecrTh:
2Uxx dx+ szz dx
©ofxx ?
ecaM NOACTZBUTL BMECTO dZ ywe HaRaeHHoe Buiue ero

szzdx
H _—
3HayeHue o & 27).

dy=2dx—dz=

Hepm. 4.

CnenosarenisHo,
sy dx)H styy
FT xxdy ] 2Uxxtszz’
_ Ecan kanuas Touka M nonanaer B rouky A, To
kaxpas w3 ausué FM, FN, FP okawercs pasHofl
FA, tax xe kak » npassie FK w FH; caenosarensHo,

g oTOM caysae RT = % = % X. BHAYAT, €CNH B3ATEH

1 o
FT= - AF W nposecti jnuiio AT, oma Gyper
xacarenbiodl 8 A.
KacaTenbHbie K (IHCCOMAE MOXHO HAWTH €ule 1O CNO-
OBy, W3/NOKEHHOMY B TIEDBOM NPERNONEHHH, NPOBOLA
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- nepuengukymaps NE, ML x puamerpy FB # oTHCKH-

Baf YPABHEHMC, BHIPAXKAIOWEe OTHOWeEHHe abcumccsl FL
K opamnare LAM. OT0 npoM3BOAMTCA CaEAYIOWHM ofpa-
aoM. O6osuaynB uasecrHnie FB uepes 2a, FL unu BE
vepes x, LM vuepes y, noayuum ua cBoficTBa Kpyra

. A nonoGua Tpeyroasuukos FEN n FLM:

FL(x) .LM(y)::FE - EN:: EN(V 2ax—xx).EB(x).

Orcona
8

X
W =gg—%
nndepeHunan yero ecThb:
Gaxx dx — 28 dx
2ydy = 5 .
20— x
CnenoBaTensHo,
'y dx yyTa—x°  Yax—xx
Lo(s 9)( >_" Jaxx—x  Ba—=x °’

X8
BC/H NOACTABHTL BMECTO )Y €ro 3HAueHHe Z—— &4),

ITIPEQJIOKEHUE IX.
3A0AUA,

29. Nycrs ANB u CPD — dse xpuesie, a FKT — npaxas, na
Komopu.x ommesens puxcuposannae mowxu A, C, F (vepr, 13}
nycms xpome mozo Opy2as xpusas EMG maxosa, 4mo ecay
nposecmu %epe3 Kaxyw-Aubo ee mouxy M npaxyio FMN u

.nposecmu MP napasseasno FK, mo omuowenue dyeu AN

K dyze CP swipasumen HEKOMOPHN YPASHERUEM. TpeGyemcest
u3 dannoii mowsu M na rcpaaou EG nposecmu xacamens-
#yio MT,
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Ilposens uepes nuckomyio touky 7 aumumio 7H, na-
paarensnyio FM, a uepes naurywo touky M npaAMbe
MRK w MOH, napannensvuwe xacatempuom B8 P u N,
naveceM FmOn, GeckoreyHo
6ruskyio k. FMN, n  mRp»
napamnenshyio MP.

Ecau Tenepn 0603HauHTD H3-
sectHrie FAf uepes 5, FN ye-
pe3 f, MK uepes u, CP ue-
pes x, AN qepes y (anaunt Pp
wim MR=dx, Nn=dy), 10
M3 TOAOGHS  TPEYrONBHHKOB
FNn v FMO, MOm w MHT, ,
MRm w MKT nonyuutcs;

- FN(f).FM(s):: Nn (dy) . MO = i.fz

Yepm. 15.

MR (dx). MO () :: MK (a) . MH =422

Ilpu momowmst RHepeHUNPOBAIS N2HKOrO ypaBHeHHs
BeAHYHHA dy BHPAIUTCA 4Yepes uAeHs, KOKAWR H3 KO-
TOPBIX COACDKHT MHOMHTEND &X, H, NDH TOACTAHOBKE

NOAYYEHHOrO BHIDAMEHHR B %‘%, dx cokparaTcs.

Crenosarenbho, Bennyuna MH Bupasutca depes enonue
H3BECTHEIE WIEHH, JTO NdeT C/leAyWliee NOCTPOeHMe.

Tposenen nunuio MH, Napannenbuyd KacateanHoh
B N H DaBHYIO TOABKO YTO HaAZEeHHOR BEAHUYHME; DPO-
BeseM FIT, mapanneabnyio FM u NEPECEeKanInyIo npa-
Myio FK B T; uepes sty Touky mnepeceuenus u Yepes
AanHyio Touky M npoBeneM uckomyio Kacatennnyo M7,
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Mpusep.

30. Ecnu xpusan ANB (uepr. 16) Gyzer ueTBeprsio
Kpyra ¢ LeHTPOM B (PUKCHDOBAHHOA Touke F, KkpuBas
CPD — pannycom APF, nepneHIukynspHsis X npaMol

FKGQTB, w ecan ayra AN(y) 3
BCEIIa OTHOCUTCA K npsMoll AP (x), . A
KaKk uersepth Kpyra ANB(b) k pa- )

nuycy AF(a), 1o xpusan EMG
oKaxeTcAa  kBappaTpucoh  JluHo-
crpata AMG, u M GyaeM uMeTh

A
MH (sa dyN _.as dy —sx dy Yepm. 16.

tdx adx - '

rax kak FP n MK (@)=a—x u FN ({}=xa. Ho
H3 NPEANONOKEHHON NPONOPUUOHAILHOCTH CAenyeY, uTo
ay = bx w ady = b dx.[1o3TOMy, NOACTABAAR B 3HAYEHHE

MH Bwecto x ¥ dy #X SHaueHns -—?—'—n -’i%',

bs — ys
HakoeMm '_'E!" 310 AaeT CAenyIOliee IOCTPOEHHE.

[posenem auumio A, nepnenmuxynspuyio k FM
n paehyio nyre MQ, onucauHoR u3 uentpa F, B MuHHIK
HT, napamneasnyio FM. §1 ytsepwnaio, uro annns MT
Synet xacarenstofi B M. JleicTeuTenbHO, M3 noaoGus
cektopoB FNB u FAQ wmeenm:

FN(@).FM(s):: NB (b—y) . MQ = Z= ),
Caedemeue,

31. Ecnu Tpebyercs onpemenuts TOuKY O, B KOTOpo#
ksampatpuca AMG nepecekaer pamuyc FB (uepr. 17),
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TO Cr€AyeT NPeACTaBHTh ceGe ele npyro# pandyc Fgh, Gec-
KOReuHO 6anskuit k FGB. Ecnn nposecty &f mapannene-
HO FB, To CROACIBO KBaApaTPucH u nonobue TPeyronbHu-
ko8 FBb n gfF, npamoyroneusx npu B u npH f, aanyr:

AB.AF::Bb.Ff::FB um AF.gf nm FG.

Orciona BHAHO, 4TO ecaw B3ATH TpeThio nponopuwo-
‘ *— HanBbHY® K uyeTBepTH Kpyra AR
H K paauycy AF, To oHa GOyger

paeua FG, 1. e, FG:f;i. Aro

MO3BOMET YNPOCTHTL NOCTPOEHHE
KacaTeNbHuX,

HefkcTautenpro, ecan nposectd

TE napamnemio MH (uepr. 16),

TO nonoGr’ue Tpeyronviuks  FMK w FTE  nanyr:

MK {(a—x). MF (s)::

21 ET unn M}-{(‘E.E_ﬁ). FT =’:‘Sz:):;¢ =%.;§'

: a
€C/AH TIOACTABHTL BMECTO X €ro SHayeHue % H 3aTeM

BCe paspeiuth Ha H-—y. Orcioda acHo, yTo Aumma FT
€CTh TPEThst NponopunoHansHas ¥ 7G u FM.

HIPERJIOHRERHE X.

3AdAuA,
82. Tlycrs wpusas aunus AMB (uepr. 18) mawosa, mo
omuowenue sexcdy npaxwsu MF, MG, MH u m. a., npo-
0COLRRMMY U3 KaKolh-2ub0 ee moyxuy M x doxyean F, G, H,
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BHPANCAEMCA HEXOMOPHM ypasuenuexm. [Flycms mpeSyemcs
8 Oaunolt mouxe M soccmagumes x xacamensnoii 8 Imol
mouxe nepnenduxyanp MP.

Bass na kpusoit AB Geckomeyrno manywo ayry Mm
# nposens npamele FRm, GmS n HmO, onumes
n3 ueurpos F, Gn H manwe xpyroswe ayru MR, MS
H MQO. 3arem us uextpa M onuweM KakuM-aubo
pannycom kpyr CDE, ne-
pecexaiowuh nuunn N F,
MG v MH ® Touykax C,
D u E. W3 atux Touex
onyctum Ha MP nepnen-
auxyaspw CL, DK n El. ~
Cuenas 3TH TPHTOTORAEHHS,
A 3aMeqaro, 4To: )

1° [1pamoyroabHsie Tpe-
yronbuuk MRm w MLC nono6uw, Ttak Kak ecaum
OTHATE OT npaMbix yraos LMm uw RMC o6ums
yron LMR, to octaBmuecs [yraw] RMm w LMC
OynyT pasHH, ¥ TaKk Kak BAoGasoK yrau npy R u
L —npamwie; Tak xe MOKHO HOKa3aTh, UTO MOACGHH
npamoyro/bHEe Tpeyrosvhukn MSm o MKD, MOm
u MIE. TlosToMy ©3 TOro, 4TO Mansle TPEYro/b-
vakn- MRm, MSm n MOm umeor ofwywo runote-
Hysay Mm u uato runotenyam MC, MD uw ME
Tpeyroashukos VLC, MKD w MIE wexny coboiw
paBHM, caeayer, uyto neprnenauxyaspw CL, DK u Ef
OTHOCATCA Mexay co060w, Kak audepenunans Rm,
Sm u Om,

£

Hepm. 18.
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2° Jlnuuy, BuxOAswHe M3 (DOKYCOB, HAXOLTIIHXCA
¢ OAROR cTOpPOHW nepnenaukyaspa MP, nmospacrawor,
B TO BpeMA KaKk n4pyrue JIHHME YOHBAIOT, H 06paTHO.
Tak, wa uepr. 18 FM yseanunpaeTcs Ha ero nudepes-
uxan Rm, B 10 BpeMa kak (m u HM ymensbluaorca
Ha ux audeperunasy Sm r Om.

Bcan Temeps a9 ONpeleseHHOCTH NpPEXONORKKTS,
YTO ypaBHeHHe, BHpAWAoee OTHOIIEHHE MEXAY OTpea-
kamn FM(x), GM(y) n HM(2), ectsr.

ax -xy—zz=70,
AudepeHitHan yero ecTh:
adx+ydx+-xdy—2zdz=0,

To, ouesniHo, Hacatensnas B M (koTopas ecTh He uTO
WHOe, KaK NpoxoskeHue Aim Manofl CTOPOHH MHOro-
yrozbhuka, oG6pasyromero no npeanonoxenno (§ )
kpusyio AMB) nomxHa GHTH PACTONOWKEHA TAKHM 06pa-
30M, uTOGH TPH TDOBSACHHH WePe3 Kakyio-an6o ee
touky m nuxni mR, mS v mQ, napaaneabHux nps-
muM FM, GM v HM u orpasuuesnwx 8 R, S u O
neprenaukynapamu k kM MR, MS n MO, scerna
MME/N0 MeCTO YDaBHEHHWe:

a+yXRm-4xXSm—22X Om=0,

WIH me (4TO CBORMTCH K TOMY e, €CNM 3aMenuts R,
Sm v Om nponopunoHaneuMy HM Bemnuuvamup CL,
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DK n EI) MP, uepneHfuxkyasp & KpHBOH, AOMKEH
OniTh PACNONOMER TaK, YTO:

a+yX CL-+xX DK—2z X EIl =0.

3710 naer caenyolee NOCTPOLHHE,

[Tpeanonoxum, uro Touka C (depr, 18, 19) obna-
#3eT BeCOM (-} ), Ha KOTODHIA yMHOXZeTcs audepei-
uuan dx npavost FN, Ha KOTOPOH 3Ta TOuKa Haxo-
AKTCA; YTO, AHAAOTUYHO, TOY-
ka D oGnamaer secom X, a

Toyka £, B3atagr c apyroi
CTOPONH OT M OTHOCHTENLHO M

dokyca H (Tak Kak uneH a7 " 8
- 22 dz otpunatenen), obna- i/
Raet BecoM 2z. ¢l yrBepwaao, £
yto npamaa MP, npoxoas-
was uepez OOLIUA UEHTP 7T4- 4ol
WECTH BECOB, HAXOMMIIHXCS

Yepm. 19.
no npeanonoxenuo 8 C, D
H E, 6yner TpeGyeMbiM nepnenauxyapom. Medcrsurens-
HO K3 NMPUHUMNIOB MEXaHHKHK ACHO, YTO BCAKAA NPAMad, npo-
XOAALUAR YePe3 LEHTP TAMECTH HeCKONbKHUX BECOB, pa3je-
nAeT WX TAKkM 006pa3oM, UTO Reca MO OAHY CTOPOHY 3TOH
npsMoH, YMHOMEHHEIE KaXAWH Ha ero PacCTOSHUE OT Hee,
8 TOYHOCTH PaBHH BeCaM 0 IPYTYI0 ee CTOPOHy, TaKke
‘YMHOMEHHHM KasNMB HAa €r0 DPACCTORHHE OT STOH e
npsamo#, Crano GuTh, €CAM Y ¥ Z NpH BO3PACTAHMH X
TOXe BO3pacTalOT, T, €. ecrn dokyew F, G H H oxa-
ausarorea (vepT. 19) no oary cropoy MP, kak u

£
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Mpeanonaranoce sce Epems npu AHepeHUUPOBAHKEY NgH-
HOTO yPaBHEHH NMO yKa3aHHWM TpasuaaM, 10 auuus MP
Gynet umers, ¢ oanolt Croponst, secas Cn D, a ¢ npy-
To#l, — Bec B E, 1 Takum o06pasom alyxcCL %X
XDK—2zX Ef==0. A sro ypaBHelne u TpeGopa-
JI0Cb NOCTPOMTS, _

Teneps YTBEPXKAAIO, 4TO, TAK KaK NOCTPOEHHE NOA-
XORMT B 3TOM cAydae, TO OHO GyMET FORUTLCE M BO Beex
Apyrux. llefictentensro, ecan, HaNPHMED, NPeANOAONHTS,
HTO Touka M wensier cBoe nonokeHue na KPHBO# Tak, uto
Y H Z npu Bo3pacramum x yOHBAIOT, T. €. yTo dokycu
G u H (uepr., 18) nepexonar na Apyry1o cropoHy MP, ro:

1° (§ 8) B mudepenunane LAHHOFO YpasHeHUs Hamo
NEPEMEHHTL 3HAKK NPH uieHax, CONIEPIKAUIHX MHOXHTENH
dy H dz maw nponopumoHansme KM Benuyuns DX
w El, u auauur YpamHenue, koTopoe TpeSyercs mo-
CTPOHTH, 6yneT B 3TOM cayuae:

a4y X CL—x X DK-}-22 X EI =0,

2° Becas Du £ OKaxyrcs no apyryio cropony MP,
H M3 CBOACTBA LEHTPA TAKeECTH nmoayumrcs:

a+y><CL—x><DK+2z><EI=0,

4T0 W HBARETCH ypasHeHMeM, KoTopoe TpeGyerca no-
LTPOHTh, A TaK KK 9TO MMeeT MecTo Bo BCEX BO3MON-
HHX‘CJIy‘ia“X, TO H3 3TOrO C/leaAyeT, uro M T, 4.
OdeBunto, 310 e Pactyxnmenue coxpangercas mng
nw8oro uucra thokycoe n moboro 3aR8RHOTO ypaBHeHHs,
OTKYRa nonyuaercs crenywowmee obuee noCcTpoEHHe,
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Audepenuupyem nanmoe ypasHewse, OTHOCHTENBHO
KOTOpOro A mnpernonaraw, NTO OAHOR H3 wuacTell ero
ABnAeTCA Hynb 58), M onmcuBaem M3 uewrpa M npowa-
soneitifi  kpyr CDE, nepecexaowmuf npsmwe MF,
MG uw MH B 1oukax C, D u E. Ipeanosoxum, uto
B STHX TOYKAX WMEITCH BeCa, KOTOPHE OTHOCATCSH MEXAY
COGOH, KaK BENHYMEM, HA KOTODHE YMHOMAIOTCA MHdpe-
PEHIHANN TeX AUHHA,
Ha KOTODHIX OHH PacIo-
NoXeHw. S yTBepiuaio,
uto auuna MP, npoxo-
AAmtag yepes Ux ofwuA
LUeHTD TAKECTH, Oyner
TPeGyeMuM  nepneniu-
Kynapom, Cnenyer HMers
B BHAY, 4TO ecn4 B Aude-
peHuHane 1aHHOTO ypas-
HeHHA OUH H3 BECOB AB-
JHETCA OTPHUATENBHAM, TO HAZIO CYHTATD, YTO OH HAXOIMTCA
¢ Apyrofl CTOPOHH OT Touk# M oTHOCHTeNbHO (OKyca.

MocTpoenne ocTaeTca Tem e u B TOM cayuae, ecau
qoxycu F, G, H (uepr. 20) ABIAIoTCE NpIMsIMA WAK
KDHBbMH JMHASMH, Ha KoTopue npamue MF, MG u
MH nanator nox npaMbiMH yraamu. JIeRCTBHTENLHO, eCAH
W3 TOYKH 2, B3ATOR Geckoneuwo 6au3ko k M, onycTuth
H3 GOKYCH NepPreHmuKyASpH mf, mg, mk, a uz Toukn M
NPORECTH K STHM MEPNEHAHKYNARPAM Manhe NepreHu-
kyaspw MR, MS w MO, 10 scno, uto Rm Gyner
guda'epeuunanou MF, tak kak npamsie MF a Rf pasuu

Hepm. 20,
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K2K NepreHANKYIAPH, 3AKTIOUEHHBE MEXIY fMapaiels-
Hedu auneaME Ffw MR, Ananoruyno, Sm ects au-
pepennnan MG, a Om — nudepenunan MH. Ocrans-
‘HOE 3aTeM HOKA3HBAETCH, KAK ¥ BHIIE,

MoxHO ele NpPEANONOKWTB, YTO BCE MAM HACTH
doxycos F, G v H (4epr. 21) 5BASIOTCA  KPHBLIMA
RUHUAMH, HUMEIOIMME (HKCHPOBAHHWE H HEH3MEHHbIe
Hauana 8 Toukax F, G v H, w uro xpuran AMB rta-

Hepm. 21.

KOBa, YTO ECIH [IPOBECTH,
HanpyMep, u3 Kakof-aubo
ee Toukr M Kacareabume
MV, MX u npamyro MG,
TO COOTHOINEHHE  MEXAy
CMellaHHO~AHHEHHHMK  AN-
nuamn FVM, HXM n
npamolt GM supawmaercs
HEKOTOPHWM  YPaBHeHHeM,

SIcHO, 4TO KacaTenbHam Mg, NPOBENECHHAT H3 TOHKH
m, B3ATOH GecxoWeuno Oausko ¥ M, nepecexaer
APYryK Kacarenpnyio B Touke V' (Tak Kak OHa ecTh
He 4TO MHOE, KaK npomo/mkenne Manod myre Vi,
paccMaTpuBaeMON KaK Manam fpaMas); CAEAOBATENLHO,
ecik 3 uentpa V omucars mamyio ayry xpyra MR, 1o
Rm Gyner mudepeHunanom CMelaHHO-THHEAHOR NMHHH

FVM, koropas o6parnrcs
ROKA3WBAETCH, KAK mpexcie.

8 FVuRm. OcraasHoe

.

T, UnPRrAys das nepsyiwo udew amoii 3adaxu 8 céoex
Livre de la Medceine de Uesprif, r. ®atHO Hawter nomos

O4eNs  OCMPOYMHOE

petienue, onybauxosanroe umM
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8 Journaux d’Hollande. Ho ux nodxod k sadate ReAtemen
AULLS HACIMHWN CAYHACH NPUBECCKHO2Q0 MHOK) MOAKD %Mo
001420 nocmpoenus ).

ITpunep 1.

33. Mverb axx 4 byy 4+ czz — f3 — 0 (npaubte
a, b, ¢, [ naum). Hudepenuvan storo Gyner:

axdx-bydy-} czdz =0,

[ostomy, ecan npeanonoxunts 8 C (uepr. 22} mec
X, B D~—3ec by u B E—pec ¢2, 7. e Beca,
KOTOpWE OTHOCATCH MeXAy
co60H, Kak STH npaMo-
yronbhuxu 88), 1o  nunna
MP, npoxopsumas uepes
HX OOWMR UEHTP THAXKECTH,
GyZeT nepneHmUKYNAPHOH [<-2~---eore-a-

K KpHBOH & TOuke M,

Bcau nposectu FO na- Yepm. 22.
pannensno CL w Basth pa- .
ausyc MC 3a exunnuy, nozoSuwe tpeyroassuku MCL n
MFO nanyr,uto FO = x X CL; TouHo TaK e, nposeas
GR napannenswo DK n HS napagneasto £/, nattnew,
4ro GR =y X DK n HS == 2 X EI. Takum o6pasom,
ec/u NpeacTaBuTs ceb6e B Jokycax F, G u H Beca
a, bn ¢, amnus MP, KoTopas npoxoauT uepea eHTP TH-
WeCTH BeCOB aX, 8y W ¢z, npeanonomenrnx 8 C, Du
L, npoRaeT TakmeW YePed LEHTD TAMECTH STHX HOBAX
BECOB. 3HAUMT 9TOT UEHTP TAKECTH €CTh (PHKCHPOBAHe

8 3ax. 2051, — NlonwTany.
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HaA TOuKa, TaK Kak peca B F, G u H, a umenno
a, b u ¢, cym™ nocrosaane npaMue [orpeskH], koTopHe
OCTAIOTCH HEUMEHHHMH, re 6u HH Haxoaunacs tTouxka M-
Orciona caeayer, yto Kpusas AMB ponxkua Omte Ta-
KOBa, uTOOH BCe €& NEPNEHIMKYNRPH MepeceKanncs
8 onHoll Touke, T. €, OHa OyJeT KDYroM C UEHTPOM
8 5T0# Touke. TaxuM OGDA3OM MOAYYAETCA 3AMEYATENb-
Hoe CBOHMCTBO Kpyra, KOTOpOe MOXHO dOpMyAUDPOBATH
cheayiouinM o6pasom.

HonyctaM, uTO B HEKOTODOHl IIOCKOCTH HMEEeTCs
A06G0e KONHUECTBO BECOB @, b, ¢ M T, X, HAXOMAUIHXCA
B F, G, Hur a, n usa ux o6Iere USHTPZ TAKECTH
onucal kpyr AMB; a yTBepKzam, uTO €CAH Yepe3s Ka-
Kyi-An60 ero Touky /M nposect npamme MF, MG,
MH u 1. 1., TO CyMM2 ¥X KBAADATOB, YMHOXEHHWX Ha
COOTRETCTBYIOINHE WM Beca, GylMeT Bcerna pasHa oAHOH
H TOH Xe BenuyuHe %),

Tipumep I1.

34. llycte wPuBas AMB takoea (wept., 23), uro
ecny W3  Kaxkof -anGo  ee
tToukn M nposectk nps-
myloo MF k doxycy F, xo-
TOpuH  aBAsercA  (UKCHPO-
BAHHOH TOYKOH, M nepreH-
Yepm, 23, rukynsp MG — x dokycy G,
KOTODHH SBASETCR NpAMOA

AunHed, TO oTHomenwe MF w MG ocraercs mo-
CTOfHHO PAaBHHM OTHOMICHMIO AaHHOR @ K famnofl d.
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O6osuauwe FM uepes x, MG wuepes Y, Oynem
HMeT! .

X.yi:a.b
H, CIEAOBATENLHO,

ay=bx,
AH(EepeHItHan Yero ecrs:

ady—bdx=0,

Mostomy, ecau npeanonoxuts B C, Haxonaiefica 3a
M ortnocurenwro F, Bec b, a 8 D (Haxomsmeftcs a
TAKOM ke paccTofiHd oT M) sec a, to anwus MP,
MPOBERCHHAA Yepe3 HX OGIMUA LEHTD TAXKECTH, OKAKeTCR
- TpefyeMuiM TEPNEHAMKYIAPOM,

Ha mpuuuuna poYaXHEX BECOB ¢halance) acxo, uro
ecan pasaeante xopay CD touko#t P tak, uToGM
CP.DP::a.b, 10 rouxa P Gymer o6mum LUEHTPOM
TAKECTH NpeAnoaIoKeHHnXx B C u [ Becosn,

Kpusas AMB ects komuueckoe ceuenne, HMeHHO!
OHa -— napa6ona, koraa @ = &, runep6ona, Koraa @ 6ons-
we &, ¥, nakoneu, BATHNIC) KOTAA MeHbule 89),

Tpumep 111,

35. Ecnu, npuessae xowus nutk FZVMGMXYH
(uepr. 24) 8 Fu H u yxpenus marenskoe octpue B G,
OAHHAKOBO HATAHYTH HHTH MOCPEACTBOM HIJIN, IOMEIeH-
HOft B M, Tak, yrobu wacth FZV u HY X ofmoranucey
BOKDY KPHBHX, UMEOWNX Ha4a10 B F u H, u utobu
uacte MG OGuwaa aBoHHON, T. e. sarubamack B G, u
€C/IH, OCTaB/IAA BCE 8 9TOM NONOKEHMM, HAYATH ABHTaThb

8»
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uray M, To oua, oueBnnHo, omHwer kpusyio AMB,
Copamusaercs, KaK H3 " AaHHOR TOuKM 9rof xpusoht M
NpoBecTr NepreHAuKyAsp MP, ecin H3BecTHO NOROMe-
HME, KOTOpOe 3aHMUMAET B 3TOH TOYKe HWTh, CAYKawasa
11 06pasoOBaHHA KpUBOH,
3aMmeTuM, uTO NpPAMOAWHeAHWe wacTH HHTH MV
u MX scerna susnsmioTca xacatebHumr B V ou X,
O603Hauus cMewanHo-Anvednne aunun FZVM  ue-
M pes x, HYXM ve-
pe3 2, NPAMYIO JAHHHIO
MG uqepes y u npamyw
ARHAL, DPABHYI0 QIMHE
HHTH, Yepe3 d, MB Oy-
LeM MMETb BCeraa;

x4 2y+2=a,

OTKYlla H y3HaI0, 4TO
x xpusoh AMB npu-
MeHHMO obinee noctpoenne, [MosTomy, B3IRB andepeHunan
dx - 2dy+ dz=20
4 NPeAnoNOMHB B C Bec l B D-sec 2 ns FE Bec 1,
# yTBepHHaiw, uro nuHng MP, xoTopas npoxoauT yepes
OGWMI LUEHTD TEKECTH STHX BECOB, €CTb 'rpe6yeuuﬁ
NePeHaUKYNAp.

Yepm. 24.

[TPEAO)KEHHWE X1
3AaZAua.

36. Tycrs APB # EQF (uepr. 25) — Oae xaxue-au6o Aurug,
xacamessnue komopux PG a QH ussecmnnk, u nyemy PQ —
RPAMAR AUKUR, NG KOomOpoli ommexena mouxa M. Eeau
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npednosoNcums, 4mo xowgw amol npanoi P u Q cxoas-
3am 8doap sunuil AB u EF, mo zcno, umo mouxa M onu-
wem npu smor dsurcenuu kpueyrwo CD. TpeSyemen us dannoi
moury M na smol xpusoll nposecmu xacameasiyo MT.

Mpeactaeue cefe, 4o moABmkHan npawas PMQ
nepemna B GeCKOHeYHO GAM3KOE MOMOMEHUE pmg, npo-
peneM manste npavste PO, MR u QS, nepnenaukynsp-
uue k PQ. Tlpu 3ToM 06pasyioTes Manue NPAMOYTOAb-
Hule TpeyronkHuKkn pOP,
mRMu ¢SQ. Bsss PK
paeuum MQ, nposeneM
HKG nepneHauxkyaapao
PQ n nponromxum OP
po T, rie oHa no
MOEMY MPeNONOKEHRHIO
BCTPETHT HCKOMYIO Ka- Yepm. 25.
catemsuyo MT. Tlocae
sToro scko, uto manwe npsampe Op, Rm u Sq passn
Mexay coOofi, TaK KAK COTAACHO nocrpoenno PK v MQ
BCIORY ONHHAKOBH.

O6osnauns nanuse PM unn KQ uepes a, MQ nan
PK uepes b, KG uepes f, KH uepes g w manyio nps-
myio Op unu Rm uan Sq uepes dy, MH TIOAYYNM H3 NO-
no6us Tpeyronwunkos PKG w pOP, QKH n ¢SQ, uto

PK (8).KG () : : pO (dy).0P=L2.

Hanee

QK (a). KH (@): :¢S (dy) . SQ=£2.
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A u3 0BLIKHOBEHHON reoMeTpun H3BECTHO, YTO

MR = OPXMQ-+ QS X PM _ fdy+gdy
= PO T Tadxrs

3HaunT, nonoGusie Tpeyronsuuke mRM w MPT Banyr:

mR (dy). RM (LLLEDY . pp ). Pr=ttu

Yro un TpeBosanocs uatiru.

TIPERJIOKEHHME XII,
3AXAUA,

87. Nycre wexomopwe dse aunuy BN u FQ (uepr. 26)
uxeom ocauu npause BC u ED, nepecexawoumuecs nod npR-
MUM yeaom 8 mouxe A. [lyems daree xpusas aunusx LM
marosa, umo ecan a3
Kawoii-Aubo ee mouxu M
nposecmu  npausie MGQ

u MPN, napaasessuse AB

u AE, mo coomnoutenue
sexcdy naouada wuEGQF
(mouxa E ecms durcupo-

K £  8AHHAS mMOYKa, 3adanras
Ha nupaxoi AE, @ sunua

¢ EF napasrervia AC) u
APND u npruniyu AP, PM

o/ PN # QQ ewpaxcaemen

¢ -/ | HEKOMOPWM Ypasxeruex.

q . Tpebyemcaus dannolimoy-
Yepm. 26, xu M wa xpugoii LM npo-

eecmy xacamensuyio MT,

OGosnaune nanHue u nepemennne AP pau GM ye-
pea x, PM uwmu AG wuepes Yy PN vuepes u, GQ
lepes z, naomaae EGQF wepes s, mrowams APND
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. uepes ¢ 1 naHewe noakacatenshue P uepes g, GK
yepes &, nonydum, uto Pp mau NS wmn MR =dx,

Gg ww Rm snn OQ== —dy, Sn= —du=42

a
13 nono6us Tpeyroashukos HPN u NSn;, Og==dz=

._—-z-'z}i NPpn==dt=udxn QGgg—=ds=—zdy;

NPH STOM HANO MMeThb B BHAY, YTO Benuyuiw Rm u Sn
oTpuuarTenshu, notomy uto PM(y) m PN (1) y6usaior
npu sospacranun AP (x). Ilocre sToro Hamo B3ATH
AudepeHuHan ZaHHOrO YPaBHEHWA W NOACTABUTh B 3TOT

Audeperuuan smecto df, ds, dé n de BX BHaueHHR

d
udx,—zdy,— udx y —ZT-}-’ , 94TO A3eT HOBOE ypaBHe-

HHe, KoTOopoe M nupaau-r HCKOMOE OTHOIICHHE MEWKIY )
M dx s MP u PT.

Mpumep 1.

38. Mvete s-4+22=1f-+ ux; nponudepenunposas,
NONy4HM:

ds+2zdz=dt +udx + x du;
NOACTABHB BMecTO ds, df, dz, du ux 3HayeHHa, Hanaem:

2zzdy_2 dx — wcdx,
a

—zdy—

OTKYAa

ydx\ _ 2ayzz+ aybz
PT ( dy )"— bax — 2abu *
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lIpumep II.
39. TIycTh § == 4, anaunr ds = at,r.e.—zdy=udx;
¢AenoBaTenbHo,

Ld{)'._ P
PT ( o) =—2.

Tak xak 3ra BEAHYHHE — OTpuuaTensHan, 10 (§ 10)
TOUKy T Ha®o B3sTe €O CTOPOHM, MPOTHBONOAOK-
HOH Touke A, mnavany x-os. Ecam NPEANONOKHKTL,

NTO nHHME  FQ —runep6onz, nMeowas acaMTOTAMH . .

npaMule AC n AE, Ttax uro GQ (2)= —fvi, H 4TO AH-
Hust BND ects npamas, napannensuas AB, npnyem PN (1)

BCErnA paBHa naHHOW npsMoR ¢, TO ACHO, UYTO KpH-
Bat LM wuMeer acumnroToh npamyio AB ¥ 410 non-

Kacareanas PT (—-uy z)= —C, T. €, OCT2eTCA BCIOAY
ORWHAKOBON.

Kpusas LM nasumaercs B atom Caywae norapHg-
MHKOH 61);

IPELAJIO)KEHAE XII.
3ADAYA,

40. Nyciv wexomopwe dse aumuy BN 4 FQ (uepr. 27),
uneom obuel ocsio npamyio BA, na romopoli omuevens
Ose guxcuposarume moyxu A y E. fTyems mpemsn xpusaz
aunur LM maxosa, mo ecau uepes KaKy1o-au6o u3 ee
moxex M nposecmu npamyoo AN, onucams us yenmpa A
ayzy xpyea MG u nposecmu GQ napasseasno EF, xomopas
nepnenduxysapua AB, mo coomuomenue MENCDY nAOWGIAME
EGQF (s), ABN (t) u npaussu AM u1u AG (y), AN (z), GQ (u)
BUPANCALMCR HEXOMOPUM ypasrenues. TpeGyemes ua dan-
nolk motxu M e Kpusoit LM nposecmu xacameasnuyio MT,
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lposens npamyio ATH nepnenankyaspko AMN,
npeacTaguM cefe apyryio npamyw Ams, GeckoHeuMo
. Gmzkyw k AMN, npyryio nyry mg u npyro#ht nepneu-
AMKY/Ap g9 K onuiueM H3 nentpa A Maayio ayry NS.
O6osnayne nasuwe noaxacarensise AH uepes a, GK
uepes &, nonyunM, uro Rm wnw Gg=dy, Sn—=dz.

H

Yepm. 27.

Ua nonobua rtpeyromunkos HAN u NSn, KQQ
u QOg Gynmer TaKme CAenOBaTh, uTO

SN=2%Z 07— —ay="% GQqg=—ds=-udy,

z? b
ANn win AN X - NS = —dt = - adz.

oacrasuB Bce 9TH BHauewHs B AWQEPeHUNaN HAHHOTO
ypasrenua, o6pasyer HOBOe ypapHeHHe, BHpakatolee g2
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yepes dy. A ns noAOGHA CEXTOPOB M TPEYroNbHH-
ko8 ANS n AMR, mRM v MAT wuafinen:

AN@).AM() ::NS (25) . MR=2F.
Ranee

mR (dy) RM(E) :: AM(y). AT = 222,

Ecau B 3Ty $OpMYAY NMOACTABHTH BMECTO 42 €ro Bwpa-
weHue yepes dy, aMdepeHUMAnH COKDATATCA M BEAHYHHA
uckoMon nonkacarensiodl A7 BHpasHTCR 4epea BROAHE
ussectHue yaeHu, Yro # TpeboBanochk HaRTH,

fipumep 1.
41. Tlycrs 4y —s== 22— {; mandepeHuHan 3Toro ecTb
udy +ydu—ds=2zdz—dt,

uTo nae'r (nocne MOACTAHOBKM):

4bu dy — 2uy dy
dz= T 4bztab

. ayy dz
[loncrasnsia 370 SHaucHHe B — @ Ha#aeM, 4YTo
4a bu yy — 2a uyd
4bz8 + abzz

AT=

Tpumep I1.
42. TlycTs 5 =2f; snaunr ds=2d}, 7. e, —udy==
= —adz, uin dz =—u%y. ChezpoBatenbHo,

AT (B8 ="%
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- Ecan anuus BN ects xpyr ¢ uentpom B rouke A,
HueiOMKA  panuycom npamyww AB=AN=c¢, 'u FQ
I

ecTh Takas rumepbosa, uro GQ (u) = 1 TO AicHo, utO

kpusas LM, npewae yem noctarser uentpa A, crenaer
BOKDYT HEro Oe¢CKOHeuHOe MHOWECTBO 060poTOB (Tak
Kak nacwane FEGQ craHoBuTca Seckomeusoft, xorma

Touka ( nonanaer B8 A) u uro AT =%. Orciona

BuaHo, yTo oTHomenne AM k AT nocrosmwo, crego-
BarensHo, yron AMT Beane omun M TOT He. ,

Kpnsas LM waawpaercs B 3tom cmyyae norapud-
MHYECKOR cnmupanbio 62),

TIPELVIO)KEHHUE XiV.

3AZAUA.

43. Mvcrs & 00noli 4 moit Hce naockocmy uxeromes exo-
mopuie dse kpussie AMD u BMC (wepr. 28), Komopue conpu-
xacaiomcr s motxe M, u nycms 8 naockocmu xpusoli BMC
umeemcs guxcuposannan mosxe L. Ecau npednosowcums,
“mo wpusar BMC xamumes no xpasod AMD, Henpepueno
% uell npusezas, max wmo npoxamusumuecst uacmy AM u
BM scezda mexcdy cobodt pasuw, mo 04e8udK0, wmo moyxa L,
Komopas Oydem nepeMewamecss eMecme ¢ RAOCKOCHBIO Kpu-
solt BMC, onuwem npu smom dsuxcenuu HEKOMODPYIO pyAem-
my 8) ILK. 5 vmeepocdaw, 2mo ecau npLu 8CAKOM NoAO-
wcenuu xpusodt BMC nposecmu (ua onucwsarometi mowxy L
& mosKky Kacarus M) npauyo LM, mo sma npamasn Oyoem
nepnendukyanpra x xpusoii LK,

Hei#tcTuTensHo, npencraum cebe Ha ofenx KPHBBIX
AMD n BMC nae pasunx mexay cofod GeckoHewno
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Manux yactn Mm u Mm; ux soxuo paccmatpusats (§ 3)
KaK ABe MaIwWX MpsMmx, oGpaaywomux B M Gecxoneuno
Maautt yron, A ans Toro urobsi A, Manas cTOpOHa KpH-
BOH MaH MHoroyroassnka BMC,
nonapana Ha Mm — manyio cro-
posy MHoroyroaskuka AMD,
Hano, 4Tobu Touka L onucwsana
BOKPYT TOYKH Kacavun M kak
uenrpa manyio ayry LI, Ho oue-
BUIHO, 4YTO STA Manas ayra OyReT
yacTeio kpusoft [LK, W cnemosarencHo, mnpsMas ML,
NepneHAHKYNApHas K He#, Oyner nepneHAHKYNspHaa M
« kpueot JLK B touke L. Uto m Tpe6oBanoch A0KA3aTh.

Yepm. 28,

NPEANIO)KEHHE XV.
3AAAUA,

44. Iycts MLN — xaxofi-au60 npasosuneinnd yzoa (ueprT. 29),
emopuns xomopozo LM u LN xacaiomes Hexomopwx Osyx
kpuswix AM u BN. Ecau 3acmasums cmopons yeaa cxoas-
3ums N0 IMUM KPUSHM mMAK, umobt OHU UX Henpepusio
Kacaaucs, mo ACRO, ¥Mo Bepuiuna L onuuiem npu 3mos
Osumcenuu xpusyro LK. TpeGyemes, snan pacnonoixcenue
yesa MLN, nposecmu nepnerduxyszp LC x smodt xpusoii.

OnuweM Kpyr, NPOXOARWMA uepe3 BepwHny L u
touku Kacauua M u N, # nposenem yepes ero uentp C
NPRMY10 CL. 51 yTsepxaaio, ur0 ona OyneT NepneHgu-
KyaspHa K kpmsofi /LK,

JleRcTBHTENbHO, CTAHEM PACCMATPHBATL KPHBHE AM

BN Kak MHOroyronbHHKM ¢ GECUWCAEHHWM MHOMeE-
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crBoM cropon Bpome Mm w Nn. Ouesmano, uto
ecau sacrasute LM u LN, ctoponn upsmoanuefinoro
yrna MLN, koTopu#t npeanonaraetci HeH3MEHHHIM,
CKOAb3HTE BOKDYT QHKCHPO-
sansnx Todex M n N (ka-
catenpHeie LM u LN pac-
CMaTPHBAIOTCA KaK NPOLOAKe-
HHe Maamx cropor Mfun Ng)
RO TeX Nop, NOKa CTOpOHa \/,:
yraa LM we coBnmamer ¢ Ma- 7 /\
ao# cropoHo#t Mm mMHoro- /\_
yroasnuka AM u mpyras cTo- Yepm. 29,

pona ero LN He cosnager

¢ Manon ctopowoit Nn muoroyroabhnka BN, 10 Bep-
wyda L onnwer LI, manyio vacts Ayru kpyra MLN, rak
KaK M0 NOCTPOCHUI 3Ta AYra OXBaTHBAET NAHHHA yroa
MLN. Dta Manan uacte LI Gyner Taxxke npuHamiekath
kpusoil /LK, a cnenosatensho, NepneHAMKyAspHan K Heh
npaman CL Gyner nepnenanxynspHOM Takke W K 9TOH
KpuBo# B Touke L. Yto W TpeGosasoch n0KasaTh.

4 L

TPERIQIKEHHE XVi,
3AaKa4A.

45. Nyets x cosepmenno 2ubioii sepesxe ABCD (uepr. 30),
npussIans pasauunse epysw A, B, C u m. d. ua npous-
sosbrux Opyz om Opyea paccmosmusx AB, BC u m. 4.
Ecsu mawyms amy sepessy 3a ee xoney D no 20pUIOHMAN D~
#oR naockoemu 800ap damnoit xpusod DP, mo sacuo, umo
M 2PYIW PACROSOICAMER MAK, YMOCK RAMANYMb SEPEBKY,
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a 3amem onuuym spuswe AM, BN, CO u m. 0. Cnpaui-
B4AEMER, KAK NPOSELNNL KACAMEABRNE, SHAR PACNOAONCENUE
sepesky ABCD u seaununs 2pysos.

B nepeuit moMenr, koraa xoden [ noasuraerca mo
Hanpaeaenno Kk P, [tpn] rpysa A, B, C onucweaiot nau
‘CTPEMATCA OMUCATh CTOJBKG XKe MajinX cTopoH Ag, Bb,
Cc MHOrOyronbHRKOB, COCTABAAIO~
uiux kpuane AM, BN, CO, Cne-
JOBATENLHO, YTOGH NPOBECTH Kaca-
Tensiie AB, BG u CK, nocra-
TOYHO ONPENENHT HATIpABAEHHE IPy-
308 A, B, C B 3TOT nepsufi MOMeNT,
T. €. TIONOXEHHE NPAMHX, KOTOpHE
OHH CTPEMATCR OnHcaTh. Jas Ha-
XOXKAEHHS HX A 3aMeyy creaylulee:

1° I'pys A tamercs B 9TOT nep-
BHfi MOMEHT B Hanpasnenmn AB,
H TaK KaK HHKAKOE MNPENATCTBHE
He TNPOTHBONEHCTRYET ATOMY Ha-
npaBneHuio, u60 rpys A wue Ta-
HET 3a cO0Of HMKAKOTO LPYroro
Tpysa, TO OHM N0 HeMy H nocaeayer. Cnenosa-
TeAbHO, npamas AB Gyner KacatenbHod K Kpueoli AM
8 TOuUKe A.

2° Tpys B 7sauerca B wanpasaenns BC. Ho Tak kak
OH TRHET 32 cOGOR Tpy3 A, KOTOPWA ABHXETCA He B 5TOM
HAaMpaBACHUM H, C/EROBATENbHO, MHOMKEH HECKOABKO
H3MEHHTL HampasaeHHe rpysa B, 10 rpys B GOymer
IBHTaThCA He B Hanpasienwn BC, a B manpasneHuu

F )

-
i
'
'
i
1
‘
1
1

D -

e
(rV)

/

Yepm. 30,
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apyrod npssof B(, koropyo W Hano HaHite. 3o
A OCYWECTBAAI0 TaKHM 06pPa3oM.

Ha BC kak na nnaronany s OMHCHBAI0 NPIMOYTO/b-
HHK EF, cTopona xoroporo BF maxoantea Ha nmpomox-
weuun AB. Ecav npeanonowuts, YTO CHAA, KOTOpas
TaneT rpys B no BC, supawaercn [orpeskom] BC, T0
Ha OCHOBAaHHM NPABMA MEXAHHKK OYEBHIHO, 9TO 3TY
cuny BC momHo pasnomuTh Ha gse apyrue: BE n BF:
RDYTHMH CnoBamW, ecnu cuaa BC TaHeT rpy3 B B Ha-
npasnesun BC, To 370 TO e camoe, Kak eca# 6w rpys
TRHYA® oaHoBpeMeHHO cHna BE B ranpasaenun BE u
cuna BF ® nanpasnenuu BF. I'pys A ue npotusogeR-
CTByer HanpaeaenHio BE, Tak KaK OH K HeMy mepnek-
AUKYAAPEH, H CnenoBatentHo,’ cuna BE B stom Hanpas-
J€HUH COXDAHAETCA LeAWKoM; Ho rpys A nporTnsoaeti-
CTBYET Bcel CROe#t TAMECTBIO HanpasaeHnie BF. Crepo-
“ BATéNbHO, J/IA TOTO uTeSW rpys B Bmecte ¢ cunoit BF
upeofosen ConpoTHaAeHHe rpysa A, Haao, 4robu 9Ta
CHZA pacnpefeNHAach MeXAy rPY3aMy NPONOPLUHOHANLHO
MX MaccaM uan seanunHau. [loaromy ecnu paspeants EC
Toukod G rak, ytobw CG oraocunocs k OF, kax
BeC A x rpysy B, 10 scHo, uto F£G 6yner BhpamaTs
OCTaBIIYICE CHAY, C KOTOPOR rpys B, npeonoaes co-
NpOTHBNEHHE Tpysa A, CTPEMHTCA RBHraTecs MO HA-
npasnennio BF. [losTomy oueBHIHO, 4TO rpya B
TAHYT OAMOBPEMeHHO cHaa BE B wanpasnewnn BE w
cuna £G B nanpasnednn BF nam EC, wn cherosa-
TeNbHO, OH OyfeT CTpeMHThCA apurateca no BG ¢ cH-
aof BG, 1. ¢, BG 6ynerT CaykHTh HanpasieHHEM ero
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[mBuxenna] u, cnenOBATENBHO, KacaTedbHOR K KDH-
BofA BN B Touke B.

3° Yrobu nonyunts kacatenwnyw CK, s crpowo
Ha CD kak Ha awarouasu npssoyronvuux Hf, cropoua
koroporo CI newut Ha npogoaxenun BC, u 3amedaiw,
uTo rpys B He npotusoseitcTsyer cuae Cff, xoropas
TaHeT rpya C no Hanpasaeumio CF, Ho nporusoneH-
creyer cune C/, kotopas TameT ero B Hanpasaenun Cf;
KpOME TOro M rpya A TakKe NPOTHBOREACTBYeT STOR
cune, Hrobn y3HaTh BeNHYHHY 3TOTO NPOTHBOACACTBHA,
A nposoxy AL nepnewankyaspwo x CB, npoxomxen-
HOW B cropody B, u 3ameuaio, yro ecin AB smpawaer
CHAYy, ¢ KOTOpOK rpys A TaHer B Hanpasieunn AB,
10 BL Bupasur cHny, ¢ KoTopo#t TOT Xe Tpy3 A
TAHeT B Hanpasaennd BC. Takum obpasom rpys C
sMecte ¢ cunoft Cf nomxeH npeouoneTs secs rpys B W
B108aBOK yacTL rpy3a A, KOTOpan OTHOCHTCH K rpysy A,

«ak BL x BA wau vak BF k BC. 3rauur, ecau no/io-

AXB
wuth, uro B-- écF. C:: DK.KH, 10 scro,

nto CK Gyner ciaymuTb HanpasicHWeM [ABHXEHHS] rpy-
aa C u, crenoBatenbHO, KacaTeAbHOR K  Tperbed
kpuso CO B Touxe C.

Ecan 6n uncio KpPHBWX Oua0 6OsblIE, TO TeM e
€Noco6oM MOXHO GHAO 6w HAHTH KacaTeAbHHWe K ueT-
sepTot Kpuso#, K maToRt W 1. A. Ecam yroaxo noay-
YUTh KaCATENBHWE K KDHBBIM, KOTOPHIE ONHCHIBAIOTCA
TOYKAMH, HAXOAAWMMHKCH MeXAY rpy3aMH, TO HX MOXKHO
HafiTH cotaacHo § 36.




FIABA 1

MPMEHEHUE
RUPEPEHLMANBHOTO HCYUCIAEHHUA K HAXOXAE-
HWIO HAMBOJIBIIUX W HAUMEHBIIMX OPAWHAT,

K KOTOPOMY MPUBOAATCSA BOIPOCHI
DE MAXIMIS ET MINIMIS

Onpedenenue 1.

YCTb xpusan nuuus MDM (epr. 31, 32, 33, 34),
opannatel kotopod PM, ED, PM napannensus
Mexay coGolf, TAKOBa, YTO NpPH HENPEPHBHOM BO3PaCTa-
Hun abcunces AP opaunara PM aubo Tome Bo3pactaer
Ro HekoTOpoH toukk £, mocae kotopo#t ona yGmbaer,
aK6o we, HaoGopoT, YOHBAET RO HEKOTOPOH TOHKK E,
MOC/e KOTOPOR OHa BO3PACTAET.
[lpn Ttaxux ycaoeuax aumuus E[) Gyaer HaswisaThcx
naubosbuiel WIM HAUMERbUIel ODARHATORN,

9 3ax. 2051. — JlonATAAD.
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Onpedenenue I,

JlonycTuM, Y10 MMeeTcA BeaAuyHHa, mogoGHas PM,
COCTABNEHHAS H3 OXHOR MAH HECKOAbKHX Heompejetes-
HEIX BeJHYHH, NMOgoOHHX AP; npuyeM npH HENpepRBHOM
Boapactanud AP sTa menuunHa PM Toxe BOspacraer
0 HeKOTOPOM ToukH E, nocne xoropo#t owa yOuiBaer,
nau HaoGoport, [lycte TpeGyercn naftnm ang AP takywo
Benuurty AE, 1npH KOTOPOR COCTABAEHMHAS H3 Hee BeaH-
unna ED 6una Gu Gonbliie WA MeHblE BCAKOR apy-
roft BeandsH PM, noaoGHbM e 06pasoM COCTSBAGH-
Hoit 3 AP, 910 n HaswBaercs sonpocom De maxi-
mis et minimis.

OBILEE IMTPEAJO)KEHHE,

46. TNeurona xpusost MDM ussecmua, mpeSyemcs Haiimu
dar AP maxoe 3navenue AE, wmobw opdusama ED 6waa
KHaubossutelf uAl HauMexsuiel u3 sucaa nodoldunx eli PM.

R

Yepm. 31, , ' Yepm. 32,

Bean PM npw Bozpactanus AP TOXe BO3pacTaer,
10 ouesunko {§ 8, 10), uto audepenunan Rm nonoxu-
TENeH MO CpPaBHeHH0 ¢ nudepenunanom AP; naobopor,
ecin PM y6usaer npu Bospactanud abcuccw AP, 10
ee mudepennuan Synet orpamarensumm, Ho scakas we-
NpepHBHO BO3PACTAIOMAA WAH YOHBAIOWAA BeJIMUHHA He
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MOMET MPEeBPATHTLCA M3 NONOMHUTENHOR B OTPHUATENb~
HYIO, He NPOX0AS Yepe3 GeCKOHEYHOCTs MAU yepes Hysn,
3 HMeHHO. Yepe3 HyJib — KOTXA OHa cHayana yGuiBaer, u
4epes GECKOHEYHOCTh — KOTA2 OHZ CHawasa BO3pacTaer,
Orciona caenyer, uro Auepenunan yaubossued uan
HAUMENbILEIL BETHIRHEL ROMNeH PaBHATBCH HYJI0 HAH
Geckoneunocty. Urax, NOCKONBKY npupona xpusoit MOM
MSBECTHA, TO Han0 HAHTH (T7. ] wmu 2) BeHYHHY Rm,
fIPHpaBHUBAKHE KOTOPOR CHAYANA HYMO, a NOTOM Gec-
KOHEUHOCTR NOCAYKHT LA HAXOMOEHHT HCKOMON Beau-
SuHE AL npn 06oux sTHX npeanonomennsx 84),

Sauevanue.

~ 47. Kacateasuas b D (uepr. 30, 31) napanneasnua

1 o o | T A ek i i

och AB, xoraa mudepenuman Rm s ston TouKe o6pa-
I2ETCR B HYAb; KOTNA We OH CTaHOBHTCA GeckoHeuHbM,

Hepm. 3¢.

KacaTenbHas COBNAnaer ¢ opruvaroh ED (sepr, 33, 34),
Orciona sunno, uro oTeowenne mR RM, supaxaro-
liee OTHOLIEHHE ODAWHATH K MOAKACATENBHOR, B Touke [)
PaBHO HYmo WIAH GeCKOHEYHOCTH.

JIerko NOHATH, UTO HeNpepWBHO y6HBAIOMIAN Beay-
UHHA HC MONMET CTATh W8 DOMOMMTENLHON OTPHUATENb

o*
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HOH, HE INpPOXOMd uEpe3 HYAs; HO HE T4K OYEBHAHO,
YT0 TMpPH BO3PACTAHWH OHA NOMKHA MPOUTH uepes Gecko-
Heynocts. [IpegcraBum ceGe B MOMOWE BOOGpaKEHHIO
xacarenbunie B Toukax M, D, M (sepr. 30, 31);
ACHO, YTO ¥y KPHMBWX, ¥ KOTOpWX KacatenbHas 8 [J ma-
pannensua ocu AB, noakacarenbhas PT  HenpepuBHO
BO2pAacTaeT MO MePe TOro, kak Toukw M w P npubau-
waiorca K Touxam D # E, w oHa cranoBnTCca Gecko-
Heuro#t, Koraa touka M nonamaer 8 [, a xoraa Hako-
ney AP npesocxoaur AE, noakacareasnas P7T crao-
BUTCE W3 NONOKHMTENbHOH, Kakoft oHa Owina npexae, -
OTPHUATEALHON, HAN HAOBOPOT.

pumep 1.
48. Tlpemmonoxum, uro npuposa xpusok MDM
(uepr. 35} mupawaerca ypasHeHHeM:

x24-38 == axy (APwmx, PM =y, AB=a).

M Ilucdepenuupys, nNOAyHHM:
Sxxdx 4 3yydy =
= axdy--aydx
" R’
) g L ) ay dx — 3xx dx
Hepm. 36 =" =0

Koraa Touxka P nonasaer B uckomyio Touky E. Ortciona

Y=
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IMoacTasass 9Ty BEIHUYNHY BMECTO Y B  ypaBHeHHe
X8} yP == axy, uahned gng AE suavenne:

1 3
=z 3 a]/ 2 ,
npH koTopow opausata £ Oyaer Haubonblued ns Beex
et nozoGeux PM €F),
[Tpunep II.
49. Mycth ypasHerue, BHIPAKAOLIEE NPHPORY KPHBOH
1
MDM (uepr, 33), ectb: y—a=a® Xa—x 3. Iu-
deperunpys, 1 noayuy

dy — 22 Va

Wa—=x '
Yyto R npnpénnusalov CHayana Hymo; HO TaK KAK BTO
NPEanoAOKEHHE A3CT MHE
—2dx}/a=0,
OTKyna y3uars sHauenne AL HEBOBMONHO, TO 3aTeM 1
-—2dxl‘/a
3V. a—x
3 a—x=0,

OTKYNa X == @. DTO M €CTb HCKOMOe 3unauenne AL,

NPHPABHABAIQ GeCKOHEYHOCTH, YTO MlaeT MHe

Mpaxmep I

50. IMycts AMF (epr, 36)— yKopouenHas NOAyLUK-
nouna, ocHosanwe xoropot BF mewsme ANB, noay-
OKpYXHOCTH OGPaayIOIIera” Kpyra, LEHTPOM KOTOPOFO
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asaserca Touka C, TpeGyercs ua zuamerpe AB onpe-
Renure Touxky F, B KOTOpoA opamkata EDD BO3NOKHO
LEVITASIEES

Tposens nponzsosbnyo opaunnary PM, nepecexaio-
myio noaykpyr B N, obpasyem, xak O6HYHO, NpH TOY-
A kax M ® P wmanwe tpeyroabmuku
MRm n NSn »n, 060suauus neonpe-
nenenubie AP uepes x, PN uepea 2,
ayry AN vuepea y, a panuwe ANB
uepes a, BF uepea b, CA unn CN uepes
Yepm. 36. €, MOAYYHM H3 CBOHCTBR2 UHKIOUIN:

ANB(a).BF(8) :: AN() . NM =22

3uaynr

oo

bu
PM =2z + —B_"
a ee andepeHumnan

Rm:ﬁi%ﬁﬂ:&

koraa Touka P nonanaer B uckomyio Touky £. Ho npa-
moyronvimie Tpeyroashuxu NSn u NPC nopo6uw, Tak
Kak ecan oT npambix yraoe CNp w PNS oTasts 06-
wrlt ux yron CNS, 10 ocramomuecs [yran] SNn
u PNC Gyayr pasumn. Cnenorarensho,

CN(c).CP(c—x):: Nn (du). Sn(dz) midi—sds,

Toacransa 910 sHaschue smecto dz B g dz +bdu=o,

Hafnex: acdu — ax du + bedu

£

OTKYZHa X (KOTOPHH b 5TOM cayuge Gyner AE) = ¢4 _%c: )

=0,
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[M03T0My OYEBHANO, YTO €&CNH B CTOPOHYy B oTno-
wure CE, paBroe ueTBepTOfi NPOMOPUHOHANLRON K TO-
ayoxpywnocth ANB, ocuosanmio BF wn pamuycy CB,
10 TOuka E u Gyner uckoMofi,

ITpumep 1V,

ol. PaA3genuth aannywo mmruie AB  (vepr. 35)
B Toyke £ Tak, uTOOHW npoM3BefeHHe KBaJAPaTa OAHOM
H3 ee yacteht AEF Ha apyryw 4acte §£B 6uio HanGonn-
MHM H3 BCEX AHANONHYHHX NPOHIBEAEHHA.

* O6o3nauus HeHasectHyio AL uepes X ¥ nannyw AB
uepe3 @, OyleM HMeTh:

AE" X EB = axx — X3,

YTO H ROMKHO Ouite Hauboastuum. Tostomy nano cebe
NpencTasuTL TaKylo KpHeylo aunnio MDM, y xoropon
COOTHOWEHHe Mexny opiuHatod MP(y) u aGeunccont
" AP (x) Bupaxaercd ypaBHEHHEM:

y_ axx—-x° “)t

H OTHCKATh TaKyio TOHYKY E, vro opauHata ELJ Gyner
HauGoavureft n3 seex et nogobuwx PM. 310 naer:
2axdx —3xxdx
dy = - aa 0,

AE(x) ==

OTKyZa

Ecam yroauo, utobu xaufossuum O6uao soobuie

m ¥ 1
X Xa—x
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(m w n woryr o6osHaaTb Miofbe YHCAZ), TO Haao,
uyrofn nudepeHuman ITOro NPOH3BeACHHMA OWA pasen
Hymio HAn GecKOHeuHocTH, 2710 Raer:

— — ———n—1
mx 1a‘x)( a—x —na—%x  dx Xxnzo,

m—1_ ——nl
OTKyna, gena Ha X X a—x dx, noayuum:

am—mx —nx==0

%]
. m
M(x)=m+na.
Mpe m=2 u n=-—1 Gynem umers AF = 2q.

3anaua B 9TOM CAydae GOPMYTHPYeTCH Tak:
IMpononwute naunyio aunmio AB (uepr. 37) = cro-

pony B X0 TouKH E TAK, YTOOH BETHYHHA -g—-g Ouina

Haumensuell, a ne RauboAsuelt. [leRCTBATENBHO, YDAB-

¢
M " /ﬁ"\
M
8
4 P I3 L4 P [4 L | ]
Yepm, 37, . Hepm. 38.
uenue kpusoit MDM Gyaer xixa =4, H €CAH non0-

MHTh B HeM X =q, opxuxata PM, koropas ofpatarca
ag
B BC, Gyner “g-» T- & OecKOHeuHO BenHKa, a eciu

TONOWHTD X OeckoHeuHo GoabmmuM, 10 Oyzer y — X,
T, € OpAuHaTa Oyaer TOwe' GecKpHeuHo GEALIIOH,
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fMipy m=1 n n= —2 OyieM HmeTH AE= —a,
OTKyAa cAeyer, uTO 3aaayy HYXHO ¢OpMyaHPOBATH
Taxum oOpaaom:

Mpoaonxats nankyio npamyio AB (uept. 38) » cro-

. —%
pory A no Touku E Tak, uTOGH BeNHYMHA -%Ai
B

Guna  HauGoabwefi mna Beex eft NOAOGHNX BEAHUHH!

APX AB°
Bp" -
TMpumep V.

52. TIpamana smnna AB (wepr. 39) pasneneHa Ha TPH
vactn AC, CF, FB. TpeGyerca pasfenuTs ee CPEAHION
wacte CF B Touke F Ttak, uToGH OTHOWIEHHE TDAMO-
yronpuka AE X EB K NPAMOYTOABHHKY CE X EF
6LITO HAHMEHBILAM K3 BCEX OTHO-

weHnil, TOAYHEHHHX TeM Ke CHo- MmN p A
cobom.
£ £
O6oauauns nanuue AC wepes —}—p—3—
a, CF uepes b, CB uepes ¢, a Yepn. 39.

nexapectiylo CE wuepea x, Gy-
neM umets AE=a-}-x, EB=c¢—X, EF=b-—x.
Cnenosarensto, otHowesnune AE X EB k CE X EF 6ynet

ac-f ex —ax — xXx
bx — xx ’

H OHO-TO ZOMKHO OuTb Raumenpuir, TloaTomy, ecin
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npencTaBuTE cefe xpueyio munuio MDM, y xoropoh
coOTHOWIeRHe Mexay opaunaroh PM(y) u abenuc-
coft CP (x) BHPAKAETCA yDaBHEHHEM:
aac + aex — agx — axx
y= bx —xxX !
TO BOMPOC CBENETCH K HAXOMMIEHHIO LIS X T4KOTO SHa-
uenns CE, urobu opmuuata ED Guna waumensied ua
scex eft noxoGunx PM. IMpn stom (nocae audeperunpo-
BAHKA H 3aTeM JENEHHA HA @ dX) NMONYYAETCS yPaBHeHHe
CxXx— axx—bxx |- 2acx -~ abc =0,
O/IHH" H3 KOPHell KOTOPOrO MA€T pellieRHe BANaYH.

Ecin ¢ =a-} 8, 10 x=%b.

TTpusmep VI,
53. CPEXM BceX KOHYCOB, KOTOPHE MOTYT OHTb BNH-
C2HW B Wap, ONPERETUTh KOHYC ¢ HanGonsiedt Goxo-
BOAl TTOBEPXHOCTLIC.
Bonpoc csoautcr x onpenenewuio Ha nuamerpe AB
nonyxpyra AFB (uepr. 40) ra-

A F

7 M kOt Toukk £, uTo ecan nposecty

o nepnenaukyasp EF u coegunnte

. Pl £ g8 A ¢ F, 10 npamoyroabHnk
\\\ AF X FE Gyner nauGonninm 3
MM BCeX aHanoTHuHHX eMmy AN X
Yepm. 40, X NP, [IHencreutensno, ecan

NPENCTaBHTL cefe, 4TO MOAYKpyr
AFB cnenaet noasuh 060pot Bekpyr nuamerpa A8, To
SCHO, UTO OH NpH 3TOM OOPasyeT wWap, a MPAMOYTOML.
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whie Tpeyronshukn AEF u APN ofpaayior KkoHycs,
BMUCAHHKE B STOT wwap, GOKOBHWE NOBEPXHOCTH KOTO-
pHX, ofpasosannue xopaamu AF u AN, 6ymyr otho-
CHTbCA Mexay coGoR, kak npamoyroasuke AF X FE
a AN X NP.

Utak, nyctb HemasecTHas AE==x, a nauuas
AB=a. Tlo ceoéictey ¥pyra AF=Vax, EF=
=V ax — xx, u, caenosarensio, AF X FE, koropoe
HOMKHO GuTh HanGoastuwM, paeno ¥V aaxx — axs. Tlo-
STOMY Hag0 MpeACTaBHTb cele Takyilo KPHBYIO JH-
rui0 MDM, y X0TOpoB COOTHOIIEHHE MeXAYy OPAMHATOM
PM (y) n aBenuccoft AP (X) BEPAXAETCR ypasHeHHEM:

V aaxx -~ axt
——a___= >

M OTHCKATh TaKyio Touky L, yro opaunara ED ectw
HanGonbIGAN M3 BCeX efi nofoSumx PM.
Nudepenunpyn, noayuum:
2axdx —3xx dx
iy ————— 0,
2V aaxx — ax®
OTKyAa '

AE(x)=%a.

fIpumep Vil

54. TPEBYETCA Cpeld BCeX NApaMIeNenUNenos, PABHO-
BEAMKHX AaHHOMY KyOy 4% W HMEIOUIMX OAHHMM M3 pe-
Gep AARHYIO TPAMYI0 &, HAKTA DNapanneenHnen ¢ HaH-
MeHBINER NOBEPXHOCTDLIO,
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Ecan 0803HAYNTL 4Yepe3 X OAHO H3 ABYX KCKOMBIX
B .
pe6ep, T0 npyroe Oyzer -:?, H CyMMa mJiolilageft Tpex
Pa3MMYHNX rpaHefi, TOCTPOGHHHX Ha pe6pax napannene-
a’

nunera 8, X, —, 4 MMEHHO

bt S5

Gyner NOMOBHHOM €r0 MOBEPXHOCTH, KOTOPAs H AOMKHA
6uth naumensuwiell. Tlosromy, ofpasys, xak oOuYHoO,
KpUBYIO JHHHIO ¢ ypaBHEHHEM

br s 4 a0
a X y =
NOCpPeACTROM IudepeHUUpOBaHHs HakaeM

gﬁ.‘." aa dx

=0,
a xXx

) 8
OTKYyAA xx::% H X= ]/_ %— . Takum o6pasou pe6-

paMH napaanenenunesd, YAOBIETBOPAIOILEro yCHOBHAM,

at a8
GynyT: nepsuM 5, BTODHM ‘/— —~ ¥ TPeThHM ]/ -
Orcioaa BYAHO, YTO 002 HCKOMHX peGpa PaBHH MEILY

cobolt,
TTpunep VIii.

55. Tenepb TpeGyeTca cpeAd BeeX Mapanenennnenos,
DaBHOBEIMKMX lawHOMy xyOy a®, HafiTu napannenens-
nex ¢ HauMeHpluef MOBEPXHOCTHIO.

Vs mpelmaywero mpuMepa ACHO, WTO ecau oGosta-
u¥Th OAHQ W3 HEU3BECTHHX pelep uepes X, TO KaKa0e
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as
U3 OCTanbHuX OyneT ]/- "} C1elloBATeNLEO, CyMMa Tpex

PasnMYHWX rpaHefl napannefenunena, PasHAA NONOBHHE
ero noeepxHocTH, GyneT:

3} 42V @b x.

310 BHpakeHAe W NOMKHO OHTb HAUMEKDUUM.
[losromy ero andepeHnuai
. addx 4+ asdx
XX V adx
oTKyfa X ==&, Clen0oBaTeAbHO, KaXa0e K3 ABYX APYrHX
peSep Takme = @, Takum 06pasoM YCNOBHAM YROBAETEO-
pAeT cam OaHrHH Ky6.

=0,

fIpumep IX.

56. HA n/AOCKOCTH AaHH ABe (PHKCHPOBAHHHWX TOUKH C
u F u nmuns AEB (vepr. 41), Kakof-mu6o TouKe
KOTOPOR MpPOBEJEHE:
nee npamsie CP (&)
w PF (2). Hycms ¢
A2HA HEKOTOPAH Be-
AMYWHA, COCTAaBAEH-
HA% W3 STHX Heompe-’
HeMeHHHX # M Z ¥
KaKHX YTOAHO APYTHX
RAHHHX TPAMNX &, &
n 1. A Cnpaws-
BAETCA, KAKOBO JAOMKHO OWTb MOJIOKEHHE NPAMbX CE
u,EF, 4tobl NaHHas COCTABNEHHAR W3 HHX BeJHUNHA
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Ouna HanGONbIIEA WAH HauMeHsWeH U3 AHANOFHYHBX
€A BeAWUMH, COCTABAGHHMX M3 mnipaMuzx CP n PF.

IIpennonoxum, uto ansuu CE n EF umeior Tpebye-
Moe nonowenne, W, coemnsus C ¢ F, npencramum ceGe
TaKylo KpuByio nanuto DM, uro ecan onyctuts ma CF
fIPOUBBONBHKIA mepnenakkyaap PQM, 1o opaunara QM
OyZeT BwWDakaTh MaHHYI0 Beawummy. $lcHO, 4TO, KoOrsa
To4k2 P muonageT B Touky E, opaumara QM, koro-
pan obpaimaerca 8 O, nomkHA CTaTh HAWMEHBIIER WX
HanGonbitted u3 BCex eft MONOGHWX. 3HAYUT audepen-
IHan ee AOMKEH OHTH PaBeH HYMI0 MaH GecKOHEYHOCTH.
[Tostomy ecnit, HanpHMep, naHHAR BeHYHHA ecTh
au- 2z, 7o 6yneMm BMeTs:

adu—--22dz=0
H, CI€ROBATENBHO,
du. —dz:: 22.a.

Orciona ywe BiaHo, 4TO 42 ROMKHO OWTh OTpHLZ-
TENLHLM M0 OTHOWEHKIO K di, T. e. NOAOKEHHe MPs-
Mux -CE n EF ponwno GuTh TakHM, uTo6 2 yGuiBajio
NpM BO3PACTAHUM K,

Ecnn Teneps nposectu EG, nepnemaukynap K au-
wau AEB, u w3 kaxoit-unbyas ero Touku G onycTHTh
nepneauxyaspet GL v GI na CE » EF wu, nposeas
yepes TOYKY &, BanTyio GeckoHeyHo 6ausko K £, nps.
uue CKe u FeH, onucats ua uestpos C H F manne
kpyrossie ayru EK v EH, T0 06pasyioTca Npamoyronss
Hue tpeyroavsnku ELG u EKe, EIG n EHe, nono6-
Hue Meway coSoft. IIeACTBHTENHHO, ecAH OTHATL OT npa-
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uux yrnos GEe n LEK onun n Tot xe yroa LEe, To
ocrasmpecs LEG u KEe Gynyr pasHb; TaKk e MOXHO
nokasats, uro pasin yraw JEG w HEe. Wrax,

GL.GI :: Ke(du). He(—dz) :: 2z .q.

Otciona cieayer, uto noaoxenue npaMmwx CE # EF
AOMKHO OWTL TAKHM, H¥TO €CAH ONYCTHTh NePHeHAHKY.
nap EG na nwnmio AEB, 1o cumyc GL yrma GEC
Oyaer ornocuthes K cunycy G/ yraa GEF, kak xoagu-
uMentT npu dz X Kospuuuenty npu du. YUro u -cae-
noBano Halty %),

' Caedemsue.

57. NonycTum Teneps, uto otpesok CL 3aman no Be-
AHYHHE H MOAOKEHHIO, 4 OTpesok EF — ToabKO IO Be-
AMYMHe, M OycTh TPeGyercs HAATH ero MONOMEHHE.
flcHo, yTo npu naunom yrae GEC u ero cunyc GL na-
BECTEH, 4 C/EN0BATENbHO, M3BECTEH M CHHYC Gl ucko-
moro yraa GEF. 3uaunt, ecnn ma guamerpe EG no-
CTPONTh KDYT W W3 Touxn G nposects ortpesok GI o

.rouxn / Ha OKpyXHOCTH, 70O npamas EF, npoxoxsuias

yepe3 Touky [, GymeT uMeTh Tpefyemoe HanpasaeHue.
Mycrs au- 6z-—nmannan sennunHa; Mu  Hafiaew

a X GL
]

Toraa, uro G/ = . O1ciona BHAHO, 4TO MOJOHKE-

nue EF Gymer Bcerfia ONMEAKOBHM, KaKOH OGN BeNMUMHB
Hu aamate EC w EF, Tak Kak ofe OHH He BXOAAT
B sHadeHHe (Gf, KOTOPOE NOITOMY H HE HIMEHSETCH,
Ecan @ ==&, 10 acuo, uro EF coBnanaer ¢ npoaomkes
e CE 8 croposy E, tak kak GL = G/, woraa
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trouxu C ¥ F OKasuBAWTCA NO PasHuIM CTOPOHAM AHHRH
AEB; koraa xe OHH OKaIMBAKTCA M0 ORHY ee CTOPOHY,
1o yron FEG (uepr. 42) Hano B3aTb PABHLM yray CEG.

Mpunep X.
58. Keyr AEB (uepT. 42) sajas 110 VONOXEHHIO, H
maHn xse Toukd C W F Bue ero, HalhT Ha ero okpys-
HOCTH TAKYI0 TOuKy E, urobm cymma. npamux CE w EF
8HNa BOBMONHO HAWMEHLIeR,
[IpeanonoxnM, YTO TOUKA

E ects uckoMad Touka, H npo-
peneM M3 uentpa O nunuio

QEQG; acso, uro ona Gyner
NEPREHOUKYAIPHA K OKPYX-
noctd AEB, W chezopatenbHo

Hepe. 42, (§ 57), yrnu FEG v CEG
GyayT mexuy coGoft paBib, 3HAYHT, €CH MPOBECTH EH
rak, urobu yron EHO 6un pasen yray CEO, a rakwe
EK 1ak, urobn yron EKO 6un pamen yray FEO, u
npoeectss Takwe ED u EL, napansensusie OF o¢C,
10 o6pasylotca moaobuse Tpeyronshukn OCE w OEH,
OFE w OEK, HDE n KLE. Q6Goanauus H3BeCTHHE
OF wnu OA wm OB uepes a, OC uepes b, OF
uepes ¢, a uenspecTnie OD wnu LE uepes X, DE
nau OL uepes y, noayuns:

aq aa

HD(x—5) .DE(y)::KL(y— *). LE(x).
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Snauur

aax aay .
xx———b“‘ =yy—-—7>

370 — ypaBHeHHe rhneptionsg, KOTOPYK NerKo mocTpouTh
H KOTOpas MepecekaeT Kpyr B HCKOMOA Touke E 68)

- Tpumep XI,

59. T[IyTRIIECTBEHHHK, KOTODHA OTNpaBnferca K3
nyskra C (uepr. 43) B nyHKT F, ROMKeH nepeceub gme
MECTHOCTH, pasfenenrsne nPAMORA
ananefit AEB, Tpeanonaraercs, uTo
B MECTHOCTH CO cTOpoHW C OH B
TEYEHHE BPEMEHH ¢ NPOXOAMT Npo-
CTDAHCTBO (I, a B APYTofi MECTHOCTH,
€0 CTOPOHH F, B TeYeHHE TOrO Me
BPEMEHH ¢ OH NPOXOJHT RPOCTPaH-
cTBO . Cripawneaerca: Yepes Kakyw
Touxy £ Ha npamol AEB on nomkes npo#ith, urobw
3ATPATHTb BO3MOXKHO MCHblie BPEMEHH HAa mMepexox M3 C
s F. Ecan pasts

a.CE(u):: c.%u b.EF(z)::¢.%-,

Hepm. 43.

L4
TO RCHO, 4TO —- OyAeT BWDAMATh BPEMA, KOTOPOE
NyTEWECTBEHHUK TPATHT HA Npoxoxaehue npamot CE,

a % — BPEMS,#KOTOPOE OH TPATHT Ha npoxoxmaeune 5F,

Tak 4to - 7 nomiGio 6uTL HauMEHBULUM.

10 3ax. 2051, — JlonxTaab.
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Otciona cnenyer (§ 56), uro ecam mposecrs EG
NepreHAMKYASpHO K Andnd AB, To CHHyc yraa GEC
JOMKeH OTHOCHTRCA K cumycy yraa GEF, xax a x b

Hrak, ecnn w3 wckoMoH Toukd £ Kak WS UeHTpa
onucars paguycom EC kpyr CGH w onycTuth Ha npa-
uyio AEB uepnenmuxynspu CA, FHD n FB, a na CE
u EF —nepnengukyaspu GL u G, 10 moayuntcs:

a.b::GL.GIL

Ho GL == AE u Gf==ED, noromy 410, KaK JIerKo
foKasate, npaMoyroasswe Tpeyronshukn GEL w ECA,
GEI n EHD rnonapHo KOHIDYSHTHH 69), TTosTowmy,
0603HaunBE Heuspecthylo AE uepes Xx, nangem:

ED="2,

a oGosHauus mssecTHhie AB uepes f, AC uepes g, BF
yepes /, H3 NONOOGHA TPeyrolbHHKOB EBF w EDH

noAyYRM:

EB(f—x).BF():: ED (%) . DH= 72

Ho ns npsMoyrosbNnx Tpeyronsiukos EDH n EAC,

umetounx pashue runotenysu EF w EC, nonyuus:
ED*+DH'=EA' - AC,

T. €, aHAJTHTHUECKH

bbxx + bbhhxx _
aa T zaff = 2aafr ¥ aaxx  *% +8g8-
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Takum o6pasom nocne oceoBommenus or 3HAMEHaTe/eR
H TIPHBEACHUA NMOROOHLWX YNEHOB OKaKeTCH 70):

aaxt—2aafx® - aaffxx—2aafggx--aa ffgg— 0
~bb -1-26bf + aagg ¢
— bbff
—bbhh

910 We ypaBHeHHe MOXHO HaMTu €le CAeayIoUHM
€Ioco6oM, He npuberas k npuMepy IX.

OGoanauus, kak u mpexge, uspectane A8 uepes f,
AC uepes g, BF uepea %, a nensmecTryio AE uepes X,

cocrasim a.CE(V gg+xx)::c. 5% ==BpeMeHH,
KOTOPO® TPATHT MyTewWeCTBEHHUK Ha NpPoxXOkieHue CF.

Touno 1ak we &.EF (VI —2fxFxxnt) :: c
ey Jf —~ 2x+ xx F hh
‘ 5

== BPEMEHH, KOTOPOE MyTelue-
CTBEHHUK TPATHT Ha npoxoxxenue npamot EF. 1o gaer,
4TO BHpAKEHHE chga+xx 4 cV fF— Qf“;"' xxthh

Naumensueny, u, C/1610BATENLHO, €70 AH(bEpeHLHan

exdy txdx —efdx _
eVeg+xx 6V ff—Zfc+ xx L rn

Orcrona, nens na cdx u 0CBOGOXAAACH OT Hppa-

UHOHAMRHOCTeR 1), moayyuMm TO e YPaBHeHHe, uTO M

Pasbwe, Oaue W3 ero kopue# aaer mm AF mckomoe
3Hayeune) 7,

10%

0.
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Hp:\mep Xil.

60. TlycTb 6aok F (4epr. 44) cBo6OAHO BHUCHT Ha
xouue BepeBkn CF, npusasaunod B8 C, a rpys D eu-
cur Ha sepeske DFB, npozomsmeR no 6roky £ n

YHepm, 44,

npuBAsaHHoRk B B,
npudeM Touk® C u
B naxomatca Ha
OAHOR FODH3OHTANK
CB8. Cnpamusaercs,
B KaKOM MONOKEHHK
ROMXKEH OCTAHOBHKTH-
ca rpya D wuam
6nox F, ecan npes-
noaaratb, 470 6aok
H BEPEBKH HEBECOMM.,

M3 NDHHUKMOB MEX3HWKK BHAMO, uto rpys ) ony-
CTHTCA KaK MOXKHO HHKe NOX ropusontansio CB, oTxyaa
CAGAYeT, uTO AuHHR A rpysa DFE moaxna 6uth Kau-
Ooaviuel. Mosromy, oboanauus nauwuwe CF uepes g,
DFB vuepea b, CB wuepes ¢, a ueuwsmectyio CE

uepes X, NOJAyYHM:

EF=Vaa—xx,

FB=YV aa-{-cc—2cx

DFEwb-—YV aa+cc—2cx +Vaa—xx.
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310 nocnenHee BLpaXKeHNe H AOMKHO OnTh KANOOAs-
WM, B CIeNOBATENALHO, ero AudepeHUHANn

cdx L xdx =0
Yaatce—~2x Vaa—xx

OTKyAa
26X —2¢cxx — aaxx -+ aacc =0,

e Ha X-——C, NOAYUHM:
2¢xx —aax —aac =0,

Onaup H3 xopHe# sTOro ypaeHenus aaet ma CE
TAKOE SHA4YeHHe, NIPH KOTOPOM IepneHaukyasp . ED
RPOXOAHT 4Yepes Gaok F H rpys [J, KOraa oHH Haxo-
HATCA B MOKOE.

370T ke BOMPOC MOMHO Pa3PEINTh elle K CAesyio-
MM 06pasom.

O6osnauus EF uepes y, BF uepea z, Gynem umets,
410 b— 2 4y = Raubosbuiexy, H CHEOBATENIBHO,
dy = dz. flcho, uro 6n0Kk F onHcuBaeT BOKpyr Touks C
Kkak uenrpa kpyr CFA. CnenoBarensHo, ecas 43 TOUKH f,
B34TOR Gecxoneuno 6nnsko k F, nposectn fR napan-
nenso CB u fS nepnennuxynspuo BF, To noayuwrcs:

FR=dy n FS==gqz.

3HaunT oOHH OyayT D4aBHH Mexay colofi, ¥ Cnegopa-
TEbHO, Malhie NPAMOYFONbHHE TPEYroMbHHKM FRf n
FSf, nnelowne Kkpome TOro ofuiyio runotenysy Ff,
Gyayr xourpysutu. Otciona smaxo, uro yroa RFf
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pase yray SFf, 1. e. Touka F nomkHa GuTh pacno-
noxeHa Ha OKpyxHocTH FA rak, yro6w yraw, ofpa-
ayemwe npaMumr EF u FB ¢ kacatensuumn B F,
O paBHW MexRy COGOM HAH ke (4TO CBORMTCA
K TOMY e) uToSu 6mau pasuw yraw BFC n DFC.

Urak, ecarn npomectd FH Tax, uroSw yron FHC
6un pased yray CFB wam CFD, 10 TpeyronbHHKH
CBF uw CFH 6ynyr nomofHH TaK ke, KAK H TNPAMO-
yroisuwe Ttpeyronvhuku ECF w EFH, w6o yraum
CFE w FHE pasin KaK NOTOAHAIOHIHE N0 OBYX Nps-
sux paeHne yrast FHC u CFD. CnenosarensHo,

CH=" n HE(x—%). EF (%)::EF (5) .EC (%).
3uaunt
X~ T8 = Y == a4 — XX,

COTNacHO CBOMCTRY KpPyra, OTKYJAa MOAyYdeTcH TO e
ypasHeHue, 4TO W npexne 79),

Tpumep X1l

61. JlaHA BwCOTa MONOCE; HAKTH CYTKH C CaMBIMH
KOPOTKHMH CyMepKaMu.

Mlycts C (uept. 45) — uentp cepu; APTOBHQ —
mepuanau; DA O — ropunaont; QEeT] — cyTouHsIf KpyT,
napannenbuuil ropuacnty; AMNB — sksarop; FEDG —
4aCTh NAPANAEAH HKBATODY, BAK/NIOHEHHAA MEKAY N/OCKO-
CTAMM [OPHM3OHTA M CYTOYHOTO KPYra M IPOXOXHMAR
COMHIEM B CYTKH € CAMBIMA KODOTKHMH CYMEpPKaMH;
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P — ownuit nonoc; PEM n PDN —uetseptd  Kpy-
rop cknoenws. F{f) wam O7 —nyra mepuiuana, sa-
KMOYCHHAS MeXIy TOPH30OHTOM M CYTOUHHM KDYroM, H
OP —ayra BHCOTH NO/MICA — NaNK; AAHW, CAeNOBa-
TeARHO, U MMHHU MX cukycoB CI wan FL nmn QX wn
OV. Wmerca cunye .CK ayra cknoneuns commua EM
nnu DN, xorna co-
AHIE ONKCHBAET Na-
pannems’ ED,
IMpeacrasprm cebe
ApYryio 4a4CTh napai-
neaun skearopy fedg,
GeckoHeuno GAnaKyio
kK FEDG u uetBeptH
kpyra Pem w Pdn.
flcHo, 4TO pas spe-
MA, KOTOpOe 3aTPayH-
BACTCH COMHLUEM Ha Yopm. 45,
NPOXOMACHHE  AyrH
ED, nomkio SuTh HAUMEHbILILM, TO AUPEPEHUNAT HINE-
paoutet ero ayre MN, koropaa o6pamaerca B /M1,
xoraa ED ofpautaerca B ed, RomkeH GHTb paBeH HyAw.
Orciona caenyer, uTo Manwe Ayrw Mm u Np, a 3qaunT
W Manwe nyrd Re m Sd, pasusl Meay coGofi. A TaK Kak
nyre RE u SD, sakmoyeHHbE MEXAY ONHHME K TEMH e
napannensmu ED w ed, Towe pashr, TO yraW mpe S
M R-——npaMue, 3HAUAT MajAne JIPAMOYrOAbHHE Tpe-
yronsuukn ERe v DSd (kotopwe BBuay GeckoHeUHOH
ManocTd MX cropor Moxuo (§ 3) paccmarpusaTe Kak
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NPAMONHHERHKE) BYAYT KOHIPYSHTH, M CAeA0BATENLHO,
runotedyas Ee n Dd GynyT Toxe pgpHu Mexxy coGoH.
Wrax, npsmwe DG, EF, dg w ef, npeactasaniomne
cobolt nepeceyenwn naockoctet FEDG n fedg, napan-
NeABHHX IKBATOPY, ¢ TOPHIOHTOM M CYTOYHHM KDYION,
OyayT neprenaukyaspus kK auamerpam HO w Q7, raK
K@K TAOCKOCTH BCEX STHX KDYTOB MEPNEHIHKYAApHH
K TJOCKOCTH MepHAMana, a wmanme orpeskn Gg v Ff
SyayT paBHN Mexay co6OH, TaK Kak npiMue FGn fg

napaanessHil. 3HAUHT ]/T)Ez"-f}? unw DG —dg ==
4——-]/@‘? — Ff" uin fe—FE, U3 Toro Xe, 410 NOKa-

3ano B § 50, 9CHO, TO eci¥ B MOAYKPYre MPOBECTH RBE
NPON3BOABHEIX GECKOHEYHO ONHAIKMX OPIMHATH, YO Manay
Iyra, SaKAIOUEHHaA MEXAY HHMH, OTHOCHTCA K KX pas-
HOCTH, KaK PagMyc K abcuscce, NPoBeAeHHOR W3 UeHTPA.
3ro smech maer (u3 kpyros HDO wu QET) ’

CO.CG::Dd wm Ee.DG—dg uwm fe—FE::

2:1Q . IF:: CO+ IQ v OX.CG+-IF wam GL.

Ho #3 mnono6us npsMOYronbHHX TPeyro/ibHHKOB
CVO, CKG, FLG cnenyer:

CO.CG::0V.GK

GK.GL::CK.FL v QX.
Crano Gwrh mMO CBOHCTBY Kpyra
OV.CK:: 0X.XQ:: XQ.XH,
7. e ecan BanTh QX 3a pamMyc HAH MOAHHE CHHyC

<
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B TPAMOYrONLHOM Tpeyroashuke QX/H, B xotopom yroa
J#7QX pasen 9 rpanycam, Tak Kak acTpomomu NpHHA-
uaor 8a F/Q nyry s 18 rpamycos, To TIOAYYHM, YTO
CHHYC BHCOTH TIOMIOCR OTHOCHTCA K CHHYCY I0XHOTO
CKNOHERHA COMHUA B CYTKH C CAMBIMH KODOTKHMH CyMep-
KaMH, KK NOARA CHBYC K Tanrency 9 rpaaycos. Otciona
crenyer, uro ecau orusth 0,8002875 or norapudma
CHHYC2 BHCOTH NONIOC3, TO OCTATOK GyAeT AGrapu@Mom
HCKOMOro cuuyca. Yto u TpeGoBanocs Hafitu ™),



TJAABA IV

NPUMEHEHUE AUPEPEHUHMANBHOIO HCYUCHIEHNA
K HAXOXKAEHHWIO TOYEK MEPECMBA U BO3BPATA

AK xak B nanbHeiuieM NpHAETCR NMOAB3CBATHCH BTO-
PuIMH, TPETBHMH H T. A. Hudeperunanamu, To He-
O6XOAHMO JaTh O HMX MOHATHE NPEKIE HeM HITH Aanbile,

Onpedenrenne 1.

BeckoHeuto Manaw 4acTe, Ha KOTOPYIO HempephiBHO
YBEAHYHBACTCA HAK YMeHblUaeTcs AndepeHUUan nepeMe-
KO} BEARYKHN, Ha3WBaeTCH K-

-‘{'é"’-" ? depenyuaron dudepenyu-

P aAG 3TOR BENHYHHW MAH ee

i smopum  Oudepennuaron.

Pt Tax, ecnu mpeacTasuth cefe
ariey g Tpetsio opamnatry rng (wepr.
Yepm. 46. 46), SeckoHeuHO GANIKYIO KO

BTOpOA mp, v nposecTH mS napaanemsno AB w mH
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napannensko RS, 1o Hn Oyner masueatben dugbepen-
yuasom ougepenyuara Rm wnaw xe BTOPHM ande-
peaunanox PM,

Ec/M TAK Xe NPENCTaBHTh cebe UETBEPTYIO OPAH-
Haty Of, GecKOHeyHO OMu3KyI0 K TpeTheH, g, K npo-
secth 117 napameavHo AB, a nL napanneawnoc ST, 1o
paswocTe Maanix npsMux i u Lo Oyzer HasmBaThcA
ougepenynaron smopozo Jugepenyuara wiv we
mpemsun Oupepenyuaron PM u ., 1.

TIpedynpexcdenue,

B Oasvneltuien wadweduii Oudepennuas Gydem ommesen
HEKOMOPUM 4UucAOK OyKe d, yxasmsaouus e20 nopadox usu
pod. Hanpumep, smopoit dufepenyuar, usu Ougpepenyuan
amopozo noprRIKa, Gydem omuexer nocpedemsox dd; mpe-
mutt dugepenyuaa, uru Oudepenyuar mpemoezo nopaoxa,—
nocpedcmsor ddd; wemeepmuil dugepenyuan, ysu Ougepen-
yuas wemeepmozo nopRdxa, — nocpedemeos dddd u m. é.

Takum ofpasox ddy Gydem swpaxcams Hn, dddy —
swpaxcames Lo — Hn wauy Hn— Lo u m. 0.

Ymo xacaemcs cmenenedd amux dugepenyuanos, mo oHu
Oydym ommexeun Lufpamu, CMORWUML 3G HUML CEEPXY,
Kax smo OGMKHOBENHO O0€AGemcA Npu Ueatx 8eAUYLHAX.
Hanpunep dy s xsadpame uru 8 xybe Oydem dy? usu dy$,
ddy & wxsadpame usu 8 xybe Oydem ddy? usu ddys, oas
dddy — Oydem dddy® nau dddy3; dan ddddy — 6ydem ddddy?
wan ddddyd z m. 0.

-

Credemsue 1.

62. Ecau o6o3HauHTh Kaxayw u3 abcuuce AP,
Ap, Ag, Af sepes x; xawuyio u3 opanuatr PM, pm,
gn, fo uepes y, a KakAMA H3 OTPe3KoR kpueokt AM,
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Am, An, Ao uepes u, rTo acHo, uro dx Oyner Bu-
pamarts nudepenumans abeuuce Pp, pg, qf;, dy —an-
deperunanst opauxar Rm, Sr, To; du — nripepennany
orpeakos kpusot AMD, 1. e. Mm, mn, no. Yrobu
NOAYYUTS, HAMpUMep, BTOpOH Audepenuwan fin nepe-
menHolt PM, wago npencrasuth cefe Ha OCK OBA Ma-
AHK OTpeska Pp ® pg, a Ha XDUBO# — ABA ApYTHX:
Mm w mpn, uto6u uMets n8a Audepenunana Rm r Sn;
W, CNEIOBATENbYO, €CAH NPEANONOKHTE MaTHe oTpeaku Pp
W pg DaBHWMH MEXAy cO60H, To fcHO, uTo dx Gymer
NOCTORHHEM OTHOCHTeNBHO dy K du, notomy uto Pp,
06pamascy B pg, OCTAETCA HEHIMEHHHM, B TO BpeMS
kak Rm, o6pawascs B Sn, v Mm, obpawascs B mn,
uaMeHaoTcA. MoXHO Onno 66 NPEANONOKHTL, UTO Ma-
Aue OTpesk# kpupoft Mm w mr paBHH Mexay coGoh;
Toraa dit 0X23anoch GH NMOCTORHHHIM OTHOCHTeNBHO dX
H dy; HaxoHeR TpM MpeANOONenHH, yTo Rm u Sn
pasHul, dy Syner NOCTOSHHLIM OTHOCHTENbHO dX W du,
W ero audepenunan Hn (ddy) Gyner paBHSTBCA HYMO,

Touno Tax e, 4Tofn NOAYYHTH TpPeTHRA audeped-
unan PM uan audepeHuHan sToporo tndeperunana fn,
HaZO MPEACTaBHTh ce6e Ha OCH TPH MAAWX OTpeska Pp,
Pg, qf, na xpuso# —1pu npyrax Hm, mn, no w Ha
opannatax euie Tpu: Rm, Sn, To, u Toraa dx wau du
nin dy OKAKETCH TIOCTOAHHHM B 3aBUCHMOCTH OT TOTO,
Kakne manwe otpeakn: Pp, pg w gf van Mm, mn v no
kan Rm, Sn v To Gynyr pasun meway coSoft. Taxum
we O0OpasoM IOAY4alOTCH uYeTBEpTHE, NATHE H T. A
AMdepeHRHANL,
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Bce 39TO OTHOCHTCH . TaKwe M K KpHsbiM AMD-
(uept. 47), Bce opanHard koropwx BM, Bm, Bn sh-
XOIAT W3 OJHOR (ukcupoBaHHOR TrOoukH B. Yrobu mo-
AY4uTH, Hanpumep, BTOpoH aAndepenunan BM, Hamo
NMpefCcT4BHTL ceGe IBE APYrHX OpPAH-
satd Bm w Bn, ofpaaywowux Gec-
KOHeuHO Manse yraw MBm w mBn,
K onmcath m3 uenTpa B Manwe kpy-
roesie ayrk MR w mS; paadocte
Maaux npampx Rm # Sn Gymer BTO-
puM nHpepeHuuarom BM. Tocrosn- Yepm, 47.
HBIMM MOXHO CYHTATH Manue ayrd MR
K mS any Manwe oTpe3kn kpueofl Mm w mn wan nakoreu
Manenbkue npavue Rm u Srn. To xe Oyner B And TPeThb-
ero, 4erseproro M T. A, AHQPEPEHNHANOB OpAnHaTH BM.

Saxevanue,

63. CARAYET 3aMeTHTDH, 8T0;
1° Cymecrsyior 6eCKOHEYHO Manbie DA3AHYHWX TO-
PALKOB; Tak, HanpuMep, Rm (uepT. 46) GeckOHeyHo Mana
no cpaeHeunio ¢ PM n GecKOHRYHO BenWKa Mo CpaBHe-
H#0 ¢ Hn; Touno Tak xe naomans MPpm GeckoHEUHO
Mana no cpasuesuio ¢ naowaeio APM u Geckoneuuo
B&HKA MO cpasHenuio ¢ TpeyronsaukoM MRm.
2° Bea paswocTh Pf Bce eue GeCKOHEUHO Mana no
- cpaBennio ¢ AP, TAK KaK BCAKAS BEIMYAHA, KOTO-
pas ABARETCA CYMMOA KOHEHHOrO YHCAA TaKWX BEJWUHH,
kak Pp, pg, ¢f, GECKOHEYHO MaAWX NO CPABHEHHIO
¢ HekoTOpOH apyrod BennynnoRk AP, ocraerca caMa Gec-
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KOHEHHO MaNOl NO CPABHEHHIO C STOH BEIHYHHOM, 4 YTOOH
OHa OKA3a7achb TOTO0 Xe NOpAZKA, HeoOXOoIMMO, HTOOH
9HCAC BEAHYHH HH3WEro MOpAAKa, M3 KOTOPHX OHa
COCTOHT, 6LIO GECKOHEYHKIM.

Caedemeue I, N

64. YKASAHHEIM 06pa3oM MOXHO HafiTH BTOpWeE AH(e-
PEHLMAAK TIDH BCEBO3MOXHHX NPERNOIOKEHHAX,

1° Iins KpuBWX, OpAMHATH KoTopHx mR, nS na-
pamnensHu Mexay coBoi (vepr. 48, 49), wano npoaon-
WRTb Manyw npamyro Mm po H, roe ona BCcTpeuaercs

Yepm. 48, Hepm. 49.

C OpAMHATOA S7 #, ONHCAB M3 LEHTPA /M DALHYCOM M7
syry nk, npoeecri Manwe npawue nl, I/, kcg: nepsyw
napaanensso /mS, a xse apyrue napaanessho Sn. Ecau
nocne 9TOro Yroaso, uTobu dx GuI0 MOCTORHHHM, T, e.
urobu MR 6mno pasio mS, TO SCHO, YTO TPeyroas-
wake mSH n MRm 6yzyT XOHTDYSHTHM K TaKuM
ofpazom fin Gyner ddy, 1. e. pasHocTsic Rm u
Sn, n Hk=ddu. Ecan npeanonowurs, uro di no-
CTOfHHO, T, . uT0o Mm = mn uru mk, TO OYEBHIHO,
YTO KOHrDYyaHTHR Gyayr tpeyroibuuku mgk v MRm
W TAKHM 0oOpasoM Rc==ddy u Sg nmm cn=ddx.
Ecny HaKOHeu NMPHHATH MOCTOAHHKM &Y, T. &. MR = 1S,
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TO OyRyT KOHTPYSHTHW TpeyroaeHuke mil nw MRm
H, TaK¥M ofpasow, iS wau nl==ddx n lk==ddu.
2° Ana KkpuBuX, opamnatd kotopux BM, Bm w Bn
BHXOART H3 OXHOA M Tofft xe Toukm B (ueprt. 50, 51),
Hano onucars ¥3 uextpa B ayru MR w mS » no-
caeapue paccmatpusath (§ 3) Kak manwe npamue, nepe
neHanKyaapusie K Bm wn Bn. 3arem, npoaonmus Mm
20 E B ONWCAaB W3 UEHTPA M DARMYCOM MmN  Ma-
aylo ayry nkE, cnemyer ofpaaosats yron EmiH ==

Yepm.” 50. Yepm. 51.

= mBn; nocne TOro 0CTa€TCA NPOBECTH Majkie npa-
Mue nl, [ u keg, nepsyo — napaaneawto mS, a xse
Apyrue mapannensho Sn. Tpeyromsuuk BSm, umenmui
npamoRt yron nmpu S, naer, uto yron BmS-+mBn
w4+ EmH paren npamony, crenosatensuo, yron BmE
pasen npsMoMy - Smf{, a B KayecTBe BHEI:IHero yraa
Tpeyroabuuka RMm on pases npamomy MRm + RMm.
3uaunt yroa SmH = RMm.

Ms storo caenyer, uto: 1° ecam yrommo, 4ToGm mo-
CTOAHHHM 6un dx, T. €, 4TOGH GLAM DAaBHH MEXAY
cobol mansie ayru MR n mS, 10 Tpeyroasnukn Smi
H RMm 6ynyt xourpySHTHH M, TakuM 06pason, Hn=ddy
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w Hk=ddu, 2° ecau B3ars noctosunniM du, TO
KOHIPYSHTHsI GyAyT Tpeyroishukn gmk n RMm, n
kc Gyner suipaxats ddy, n Sg wam cn OyayT Buipa-
wath ddx; Haxowen, 3° eC/M NPHHATE 32 NOCTOAHHLIA
@y, TO KOHrPYSHTHHMH GyayT Tpeyronbuuxd iml n RMm,
u IS wi In==ddx, a lh=ddu.

NIPEAJIO)KEHHE 1.

3AAUA,

65. Haltn Odugepenyuas BEAUNUNY, COCMABACHKON 13
Kaxux-su60 Oudeperguanos.

Hyx#Ho npuuath kako#-nuGo H3 RuEpeHUUANOB 82
NOCTOAHHYIO H, 06pamascs C OCTalbHhMHM, KaK C nepe-
MEeHHHMH BeJHUIMHAMH, BOCMOAL30BATLCA  NPABUNAMH,
yK43aHHHMHK B TePBON raase,

d
Onde CHIMANON 2 | ecaH NPHHATL dX 32 NOCTORR-
dx

nyio, Gyner:

dyt+ yddy
dx ’

M, €CM TMPHHATE 4y 332 NOCTOAHHYIO,

dx dy® — y dy ddx
dx? ’

Nucepenumanon .”lﬁ%‘*“’-"’ , €CA# MPHHAT: X 32

NOCTORHHYW, 6yler:
_zdyddy ddy

sz—W ‘e Var+dy: ’
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Bce — NENeHHOE Ha dX, T. e.:
 dzdx®+dzdy? 4z dy ddy
axVddtayE
a ecq¥ NPHHAThL 4Y 3a NOCTOSHHYIO, OH GyZRet:
| zdsPddx '
Vae+dy
BCe — flencHHOe Ha dx3, T. e.
dz dx3 4 dzdx dy® — z dy? ddx
4y dv t dyt
ydy
Viatan’

dzdx Vaxi+ dyz 4 — zddx V dxt + dy? ,

Hdudepenuuan eCAH NPUHATL X 33

nocTosHRy0, Oyner:

y dy? ddy
2 2 9 — it
a2+ yddy V dx>4-dy Vadtdp’
BCe — aeNeHHoe Ha dx2--dyd, T, e
dxdy? + dyd - y dx2 ddy
dx2dyS Vdx2+dy:
2 ecAH MPHHATH 4Y 32 NOCTOAHHYIO, OH OyfeT:
dx?dy?+ dyl — ydydx ddx
dxt -y Vdx* - dy?

. 3
a4 aP Vaxdqay | dftdit T
— dx ddy —dxddy '
eCAM IPUHATE dX 32 NOCTOAHHYW0, SymeT:
1
—3dxdy ddyt X dx3+-adyt T 4 dx dddy X dx*+F dy
dx3 ddy?
Ho cneayer saMeruTb, uTO B NOCHefHEM cayyae Ml
He MMeeM [1papa NpUHATL 4y 33 NOCTOAHHYIO, TAK KaK

Hudepenuunan

3
]

11  3ax. 2051. - Jlonurare,
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NpU STOM MNpPENTO/NONEHHH €ro  AWdepeHunan ddy
6L Oul HyleM, ¥ CNEROBATENBHO, HE MOr 6u BXOAHTL
B NPE/LNATAEMyI0 BETHUHHY.

Onpedenenue Il.

Korza oawa uacts kpuso#t ammmn AFK (epr. 52,
53, 54, 55) BOrHyTa, a npyras 4aCTb BRUTyKAa 1O OT-
HOMIEHHIO K TipAMofl auuky AB nin K QUKCHDOBAHHOA

K

—fa P e 8

Yepm, 52.

A

g
Hepm. 54. Yepn, 55,

Touke B, TO ToyKa F, oraensionias BOTHYTYI0 4HacTe OT
BHNYKAOR M, CIEAOBATENBHO, ABASIOWANCS KOHLOM ONHOK
W8 HHX H HayamzoM Apyrolf, Ha3WBaeTcs TOUKOH nepe-
eufa, ecna Kkpusan, no#as no [, npoaomxaer CBOA
NYTh B TOM M€ HANDABACHHH, H TOYKON B8038pamg, —
ecAM OHZ BO3BPAIIAETCH B CTOPOHY CROEro Hauana ),
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TIPEAJIOXKEHUE 1.
OBmAST 3AMAYA.

66. Neuroar xpusoit AFK ussecmra. Onpedesums
mokky nepexuba usu eéozspama F.

Tlpeanonoxum cnepsa, ur0 Kpusaa auuuwa AFK
(uepr. 52, 53) MMeeT aMameTpOM nPAMYK JHHEHWKC AB
M uTO BCe ee opauHatel PM, EF % T. L. uapamiensis
Mewny cobolt, Ecam uyepes TOYKy F MpOBECTH OpAHM-
nary FE u xacateawnyio FL, a uepes kakyw-1u6o
touky M wa yacth AF —opaunary MP u xacarens-
uyio M7, To ncHo, yTO:

1° ¥V kpuBHZX, HMEIOLIHX TO4KY neperuGa, mpu Henpe-
PHBHOM BO3pacTanun abcunccHl AP yacTe nuamerpa AT,
JAKAIOUEHHAS MEMAY ero INepeceyeHHeM C KacaTelbHOR
W HAYANOM OTCHETa X, TOXE BO3PACTAET A0 COBNAREHHS
Toukn P ¢ E, nocae dero oHa ybueaer. Qrciofa BuI-
Ho, uto A7, cooTseTcTBY!OmAR OpAHHATe B P, RromiHa
6ute naubosswed, AL, xorna Touka P nonanaer
B HCKOMY1O TOuKy E.

2° ¥ KpHBWX, HMEIOIUHX TOYKY BO3BpaTa, NpH He-
npepnBHOM Bo3pacTanuH yactH AT aScmucca AP Toxe
803pacTaet, noka Touka I Me monazer B L, mocne 4ero
ora yGupaer, OTciona BHAHO, uro AP, cooTBercreyo-
wan A7, nowxua cratk Kauboaswed, AE, xoraa
Touka 7 nomager B L.

Hrak, .o6osnauns AE depes x, EF uepes y, Gynem
KMETh:

n+



164 [, &. ag-Jlonntans

nudgepeHIHaT Yero
dyidx —ydx ddy

s —dx

(dx npeanOnaraeTCs MOCTONHHLIM), AeMEHHHA Ha dx,
nudepesunan AE, nomxen pashstace (§ 47) Hyawo MK
OecKOHeYHOCTH. DTO MAaeT, uTO

; ddy-

' -yTy;X=0 MY GeCKOHEYHOCTH ,
a 1oCAe YMHOWEHHs Ha dy% W neseHHs Ha -—y NOAy-

YaeTcH, uTO
ddy =0 nm GeckoHeUHOCTH.

B nannueteM sTo SyaeT caymuTs obule#t dopMynoh aaa
HAXOMNEHWR ToueK neperna wam Boappata F. IeRcTeu-
TenAsHo, 3Had npupory kpuasoit AFK, MOXHO BHPa3ATH
seanunny dy vuepes dx u, nporudepeHuUHpOBaB ee,
npeanonaras dxX TMOCTOAHHHIM, HAHTH BHPAXEHWe BEH-
unHN ddy uepes dx?. TlpupaBnuBaHMe B5TOH BENHUHHH
CHayaZa Hyai0, a4 3aTeM GECKOHEYHOCTH MOCAYKHT
NPH TOM WA4 LPYTOM H3 STHX MPEATIONOMEHWH Ans Ha-
XOXAeHH® Takoro smavenus AFE, npu KOTOpOM OpAH-
wata EF nepecekaer xpusyw AFK B rTouke neperna
nin BosBpara F.

A, Hauano orcuera x, MOMET OHTh PacCMONOKEHO

TaK, 410 dx
AL=x—57
BMeCTO Y
ydx
@ %

u uto AL waun AE Bumecto HAuOOABIE20 OK&WKETCH
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HauMenbiium. Ho Tak Kak BHBOAB OCTAIOTCH Npex-
HHMH H He TMDeACTABAAIT HHKSKMX SaTPYAHEHHR, TO A
Ha. 3TOM OCTAHABAHBATBCA He Oyay. Hazo samerTut,

dx
yro AL HHKOrZa He MOMeT SMTH =x+3:i—y-, notomy

YTO, KOTAZ TOuKa T OKa3WBAETCA MO APYryio CTOPOHY
OT P OTHOCHTENEHO A -—Hayana oTCueTa X, BeAHUYH-

dx
Ha‘%’;- cornacio § /O Gyser oTpuuarensHod, a caemo-

ydx
8aTENBHO, BEMHYYHA — rm Oyner NOAONKUTENRHOH, Tak

4TO B STOM C/Ayude ONATh

AE--EL wan AL=x—22%.

To %e camoe MOXHO eule HaTH W APYTMM cnOCO~
Gom. flcHo, WTO echn npuHsTL dX 3a NOCTOSHBYIO K
HPEANO/IOKHTE, YTC OpAMHATA ) BOBPACTaET, TO SN
(uepr. 48, 49) Gymer menswe SH uan Rm B BorHy-
Toft yactu u Gosbuie — B Brinyka0R, OTCI0A3 BUANO, YTO
Y TOuku neperu6a mnu nosspara F sennunna Hn (ddy)
AOIKHA M3 TIONOXHTE/IBHO! CTaTh OTPHUATERLHON, M
CNefoBaTE/bHO, B 3TOR TOYke OMZ gomkHa OHTH AKGO
HyaeM, au6o GecKOHEYHOCTHIO 76).

[pennonoxmum, B0-BTODKX, 4TO OpAMHATaMW KDHBOH
AFK (uepr. 54, 55) spasiorca npamue BM, BF, BM,
BHXOJAINE BCe M3, OAHOR TOukM B. Ecam nposectn
NpOn3BOAbHYK opAnHaty BM (uepr. 56, 57) u kaca-
TeabHyio M7, mctpevaomyio BT, nepnenmukxyaspuyio
X BM, B Touke T u, B398 TOuKY m GeckoHeuno GausKko
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k M, npomectu opauHaty Bm, xacateasnylo mi,
a Takke Bf— nepnenaukyasp K Bm, KoTtopwi BCTpE-
yaer MT B O, 70 ouesuauo (UPEANONAran, 4TO OPAH-
mata BM sospacraer, obpawmascs B Bm), uro Bt
npesocxoauT BO B BOrHYTON 4acTd H, Ha060poOT, OHA
Menple ee B BHOyKJIOH uacTh. Taxum o6pasoM y TOURH
neperu6a wiu sosspata F senuunna Of nomxa us no-
NOMHUTEALHOH CTaTh OTPHUATENLHOM.

Yepm. 56,

Ecau ommucats M3 uentpa B (uepr. 56) manme kpy-
roeue ayru MR n TH, 10 o6pasyiorca nogoGxne
Tpeyroasnkd mRM, MBT n THQO wn manne nono6-
nue cektroput BMR u BTH. Tlostomy, ooanauus BM
yepes y, MR uepes x, Mu 6yneM uueTh:

mR (dy). RM(dx):: BM(y). BT = -di..

:MR (@x). TH =222 TH (5) [ HO =35 ™.

Ecar npopudepenunpoars BT( y) npeanonaras dx
HOCTOﬂHHHM, TO NOJNYUATCH!

Bt — BT nan Ht o 245 —ydxddy

dy? g
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H, CAEXOBATE/NLHO,

OH—{—Hi wan Ot == dx3+dxd£3—ydxddy ,

Orciona, noc/e yMHOXeHHS Ha dy? W JeneHus Ha dX,
HONMYYAeTCA, YTO B TOuYKe mepern6a Wau BO3Bpata F

BEe/THYHHA
dx?--gyd—yddy

PaBHAGTCA HYNIO WAH OGeckoHeuHOCTH. [loCkOAbKY npH-
poma nuunn AFK (uepr. 54, 55) uagecTHa, BeanunHy dy
MOXHO BHpa3uTs vuepes dx, a ddy vuepes dx3.
IToacTanoBka STHX 3HAYEHHHA B

dx*4-dy? —y ddy

AaeT Be/M4MHY, MPHPABHHBAHWE KOTOPOH CHauana Hyaio,
a 3aTeM GECKOHEUHOCTH NOCHAYXKHT A HAXOMACHWS Ta-
Koro 3Hauemus BF, uTo kpyr, onMcanHui paguycom BF
W3 uentpa B, nepecever kpueywo AFK B 10uke nepernba
Han Bo3Bpara FF, Yto u 6wao npeanomeno "8},

Uro6w HafiTH TO e caMOe elle APYTHM cnocoGoM,
HaJ0 BaMETHTb, 9TO B BOTHyTOR wacte yron BmkE
(uept, 50, 51) npeBocxomut yroa Bmn, u nao6opor,
OH MeHbllle €r0 B BHAUYKJIOH 4acTH, CREIOBATENLHO,
yron BmE — Bmn uwan Emn (4epr. 50}, T. e. name-
paoman ero ayra En y uckomMo#t TOYKM F cTAHOBHTCH
M3 NONOKHTeNbHOA oTpHuatennHOH. Ecau npusats dx
32 NOCTOAHHYI0, TO TNOLOGHHE NPAMOYrOAbHHE Tpe-
yromsuukn HmS n Hnk napyr:

Hm{du) . mS (dx) :: Hn{—ddy) .nk= _dxzfy’
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DPHYEM CENyeT OTMETHTb, YTO BeiMuRHAa /7 OTpHua-
TenbHa, Tak kak Rm(dy), npu svospacramum Bm W)
.ybusaer. Ho ®3 nomobua cexropos BmS u mEk
Noy4aeTca, uto

Bm(y).mS (dx): :mE(du) . Ek = d“;‘m .
CaenosarensHo, .
Ek--kn win Ep = S92 —ydxddy

ydu

Ortciona, mocre ymuoxenns na ydu w Aexenna Ha dx,
crenyer, YTO y HCKOMOR Toukw F

du? —yddy win dx? 4 dy'— yddy

3 TOZOKHTENLHOTO CTAHOBMTCA OTPHIATEABHHIM (CM,
uepr, 54, 55). .

Ecau npeanonoxurs, uro Y cTaHoBHTCH GeCKOHEYHO
Gonblinm, TO ureHn @x? M dy? GyayT mmyem no cpasBHe-
HHIO C uneHoM yddy, u cneposatensHo, popmyna

dx? 4 dy?—yddy==0 wm Geckoneunocru
o6paTuTea B APYIyIO: “
—yddy =0 nau Geckoneunocry,
WM, €CnW DPABNeNuTH Ha —¥,
ddy =0 niu GeCKOHEYHOCTH.

310—71a e GopMyna, uTo W B NEPBOM CAyyYae, YTO
H JOMKHO OHAO NOJYHHTHCS, NOTOMY 4TO OpAUHA-
™ BM, BF, BM crauoesrca Torna NapajeALHuMH.
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Caedcmeue.,

67. Sicuo, uro, korna ddy==0, audepenunanr AL (uepr. 52)
Ao/keH GHTHL HUUEM 110 CpaBHeHHIo ¢ andepenunanod AE,
H CHeaoBaTenbHo, nBe GecKOHeuHO GAN3KHX KacaTedb-
Hux FL w fL nomxuw coBnacts, 06pasys ORHY npAMYI0
aunmio fFL. Ho, worna ddy = Geckoneunocty, nude-
penunan AL (yepr. 53) nosmen 6HTH 6eCKOHEUHO BeAMK
N0 cpasHeHHIO ¢ andepenumanom AE, nan (uto TO Ke
camoe) audepenumnan AE 6eCKOHEUHO Man MO CPABHEHHIO
¢ mudeperunanon AL, 1 cnenoBaTensHo, uepes oxuy U TY
Ke Touky F MOMHO TnpOBECTH pBE KacaTeAbHWX
FL u Fl, obpasyownx Mexay co6oft GecKOHEUHO Manpii
yron LFL.

Tak we ouesnmano, uro, xorma dx3-|-dy?—
—yddy=0, Of (uepr. 56, 57) nomkHO CTaTe HHuEM
no cpaBhennio ¢ MR u uto takum ofpasom nse Gec-
KOHeYHO Oauakux Kacateasux M7 B mé ROMKHH
COBMACTS, KOrAa Touxa M cTaHOBHTCS TOuKO# nepernta
win  sosspata. Ecan we, mnaoGopor, dx2-}-dy?-—
— y ddy = 6Geckonennocty, 10 Of nomino Guth Gec-
KOHewHO no cpasuenmnio ¢ MR, nan (4To T0 e caMoe)
MR Geckoneuno mazwm no cpaskesnio ¢ Of, cheno-
BaTe/IbHO, TOUKA /1 AO/KHA COBNACTH C TOuKOH M T. e,
Koraa Touka M CTaHOBHICH TOYKOH NeperuGa Win BO3-
BpaTa, Yepe3 Hee MOXHO NPOBECTH JBE KacaTenbHBIX,
06pasyoWUX MeKLy COBOR GeckoHeuno manmfl yroux.

OuesMaHO, 4TO, €CIM TNPOROAKHTL KACATEABLHYIO
B Touke neperu6a uam Bosspata [, TO oOua B sTOR
TOuKe OyxeT u Kacarsca kpuso#t AFK u nepecexarts ee 79),
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68. Tlyctb xpusas aunns AFK (uepr. 58) umeer auea-
METPOM HpsAMYIO IHHHIO AB 1 Tak0Ba, 4TO COOTHOWEHHE
seway abcuuccot AL (X) u opaunarots EF(y) supa-
aeTCA ypaBHeHueM axx = xxy-+aay. TpeGyerca naitru
Takoe suaveune AL, npu kotopo opauuara EF Bcrpe-
yaercs ¢ Kpneok AFK B Touke meperuba F.

7 ¢. YpasHeHne KpHBOR

axx
y= xx-+aaq '’

CNeA0BATENLHO,
2a3x dx

dy = ——— .
Yepm. 58. 4 .xx-i—tm=i

Ecan, nonaras dx nocTosHELM, HahTH andepenumnan
3TOfl BENMYHHW ¥ 3aTEM NPHPABHATH €r0 HyMO, TO
noJy4HTCs:
JE— 1 —_
2a%x2 X xx + aa —Badxxdx® X xx +aa _

— 4
xx -4 aa

0,

—— §
HTO, YMHOMEHHO® Ha XX-1-@@ W [eNEHHOE Ha

2aB dx3 X xx:F aa, Aaet:

xx—+ aaq —4xx =0,

AE(x)==qa ‘/-;—

Ecau B ypasuehue kpuroft

OTKyna

axx

Y =ZFxFaa
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1
IIOACTABHTL BMECTO XX €I'0  BECAHUYHHY 'g‘(lfl, TO

NONYYHTCR:

EF(y)m-i—a,

TAK 4TO TOUKY Neperu6a F MOKHO ONPeAeANTs, He
onucwpas xpusoil AFK.

Ecan napanneasno opaudatam EF mnposectn AC,
paBuylo naguoit npsmot @, a CG nposectd mapaa-
neabso AB, to ova [CG) Oyaer acuynToTOH KpH-
soft AFK. HefictuTenbHo, npeanonaras x GeckoHeusno
60/LIGKM, MOXHO BMECTO XX+ @@ B3ATL XX, 8 TOrAa

ypastienne Kpusofl
axx

y= XX+ aa
abpaturca B

y=a?’0),
»

Tpunep Il.
8
69. TIyCTe y—a=x—a® . 3uaunr

3 ——2
dy=3zx—a °dx,
¥, NPHHUMAA ¢X 334 NOCTORHHYIO,
— Bdx?

b 7
2BVx—a
Tax Kak NpHpaBHHBaHHe STOH APOGKH HYMO, NMPH KOTO-
poM nonyuaerca — 6dx? =0, Huuero He azer, TO ee

.

6 ol
ddy= — gz x—a ®dx*=
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Hano BBATH OecKOHeWHO GOJbIIOH, a CNefOBATEABHO, ee

—_—"
aHamenatess 25 V/x—a — GECKOHEYHO MaZbM HaM
PaBHEM Hynwo. OTClOZa HeHaBecTHas

AE (x) == q.

{Ipunep 111,

70.Nycte AFK -— yrmuuennas noayunkouaa (vepr. 59),
OcioBaHKHe KoTOpOo# BN Goabwe ADB . MOy OKPYKHO-
CTi 06pasyiomero Kpyra, WMelouero USHTPOM TOYKY C,
Tpebyercs onpeneatits ua ZInameTpe
AB Touxy E tak, yrobu OpAHKATA
¢ EF ecrpesanack ¢ unmwrowmolt s
p A TOYKe neperu6a F.

O60o3nauus nssecthe ADB ye-
. pes a, BK wuepes 4, AB yepes
2¢, a nenssectnu® AE uepes x, ED yepes z, ayry AD
yepes u, £F uepes y, noaywum wa cpoftcraa RHKAOHA:

&
y=z4"%

dy=dz%2%,

Hanee n3- croficrea kpyra NOAY4IHM:

4

Yepm, 59.

H, C/IENOBATENLHO,

z=V2ex—xx,

cdx — xdx
dz=
V

20x — xx

du(Vdxr Fdzi) = __ cdx

2cx —xx
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MMoxctawnsa eMecto dz u du ux 3HaYeHHA, Hakzem:

dy=acdx-—~axdx + bca’x'

aVicx —xx

Budepennuan sroro (dx npuuumaercs TOCTOSHHKIM) AaeT:

bex — ace — bee X dx?
2ex —xx XV 2x —xx

=0,

OTKyna
AE(xy=c-}+ %

flcHO, WTO AAS CYWIECTBOBAHHA TOYKA nmepern6a F
Hano, urobN & npeBOCXOIMAO @, TaK KaK ecnd On OHO
650 menbme ero, To CE 6uno 61 Sonsme cB9),

[Tpunep 1V.

71. Haktu Touky nepernba F xomxomms Huxomesa
AFK, xoTopas nmeer nomocom TOYKy P, a acCHMATOTOR —
npamyic BC. Oua o6napaer Tem cBOHCTBOM, uTO ecau
nposects npamMyio PF, coemunsmouyo momoc P ¢ mpo-
H3BONBHOA TOuKOA F Ha KoHXoMZe u mepeceKaiolty
acumntory BC 8 D, 10 otpesok DF scernaz pasex
AaHHOI npamofl a.

Tposenem PA neprnennuxyaspro, a FE naparnessto
BC, o6o3uauum n3sectane AB uan FD yepes a, BP ye-
pea b, a semseecrame BE yepes x, EF uepes y
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u nposegem [ napanneabuo BA. TlopoGume Tpeyroak-
nuku DLF w PEF nawor:

DL(x).LF(Vaa—xx) :: PE(b-{-x).EF (y) =

_bE xVaa=xx
X

*
a pudepeHlHAN MOCAEIHErO

x8dx - aabdx
xxV aa — xx

dy-:—

3nauuT, ecay B3ATH ANPEPEHLHAN STOR BeAHUMHBL W IPH=
PABHATL €ro HyAlo, TO TIONY4HTCA PaBEHCTBO:

2aib — aaxd — 3aabxx X dx* 0. -
aax® — X Vaa —xx ’

KOTOpO€ NPUBOAKUTCA K _
x84-3bxx —2aab =0.

OauH U3 KOpHEH sTOro ypasHenHs nacr ais BE ucko-
MOE SHAYEHHME,

Mpu a==254 npeaunywmee ypasHeHHe obpaTurea
B Apyroe:
x84 3axx —2a8==0,

KOTOpOE 1OC/He NEAEHHS HA X - @ naew
xx-}2ax—2aa=0,
¥ CAGJOBATEVILHO,

BE (X)= —a -+ V3aa.
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HHAYE.

Npunumaew 3a opamnatst nunuu PF, suxomnmme
3 noaaca P, u nonssyemca dopmyaoh (§ 66):

yddy —=dx*+dy,

B KOTOPOR dX Mpeanonaraercd MOCTOAHHEIM, {Ipeacra-
B#M ceGe apyryio opauunary Pf, o6pasyomyio ¢ PF
Geckoneuno manwh yron FPf, u, onucas us uextpa P
manue ayrn FG n DH, o6o3Hayum nasectuse AB ve-
pe3 a, BP uepes &, a nemamecthme PF uepes y, PD
Yepes 2. M3 cBOMCTBA KOHXOMAR MOAYuHTCH y=z+ta,
uto faer dy=—dz. [arce, w3 NPAMOYTONBHOTO
TpeyronbHuka DBP

DB= Vzz—¥b,

a4 u3 moroGuux Tpeyronvhuxos DBP w dHD, PDH
u PFG Gyaem umerp:

DB(V 2z—5b).BP (6) ::dH (dz) . HD — V:zdi —

PD(2). PF(z-}-a):: HD (7%:{7:2) FG(dx) =
bzdz+ abdz
T iVez =t
Otciona
zdezz — bb

dz wmn dy= e
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a ero nudepenuyan (dx MPERNONATAETCH MOCTORHHBIM):
ddy = 528 - 2abzzz— abi X dzdx
bz-ab YV zz— bb
__ bzt |+ 2ab2% — ablz X dx?
= —
@CAH MOACTABATL BMECTO dZ €ro 3HaueHue, JHAYUT, eciu
s obuyw dopmyny (§ 66)
yddy=dx3+4dy*
MOACTABHTE BMECTO § €ro 3Hauenue 2 -4, H BMeCTO dy

H ddy—ux 3HaueHns, BupakeHHHE uepes dX u axd,
TO NOAYYHTCH TaKOe YPABHEHHE: ’

z8 | 2a2% — abbz X dx® __ z% | 2abbz + aabb X dx*

»

5z 1 ab bz F b ’
npusonsuieecs K [ypasHeruio]
228 — 3bbz — abb =10,

OAMH M3 KOpHEH KOTOpOro, YBeJAHMeHHuft HA @, AacT
sHaden¥e HenspecTHoR PF,

Tlpu a =256 GyaeM nmets:
228.— 3aaz — a® =0,
Y10 §I0CNE feNeHHd Ha Z-}-@ AACT:
zz_* —az —-%‘-z— == 0,
Pewns 9TO yPABHEHHE, NOMYYHM!

8
PFz+a)=2attaya=2E™
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ITpunep V.
~  72. Nlycts AFK — kowxonna apyroro poga (4epr, 60),
. TaKad, YTO eCAH COERMHHTH KaKyw-1HGo ee Touky F
€ no/wcoM P mocpencTBoM npa-
Mot PF, nepecexaiomeft acumn- ¢
tory BC B D, 10 npamoyrone-
uuk PD X DFecerna pasesnps- 8
Moyroasinky PB X BA. Hatitn
TOYKy meperuba F. R
Ecan o6osnaunte HenasecTHbe Yepm. 60,
BE uepes x, EF epes y, a nase-
ctiie AB uepes a, BP uepea &, To0 NOAYYHTCR
PD X DF =ab, w napannensune BD u EF AanyT:

E PD X DF (ab).P3 X BE (bx)::
::PF (bb-26% + xx+yy) . PE (66 +26x 4 xx)
3HayuT

bbx + 2bxx 4 X8 -1 yyx = abb -} 2abx+ axx
KAH

abb 4 2abx 4 axx — bbx — 2bxx — x®
W= -

"
y=5Fxr2—-* V;} —Vax——xx+b]/-“_x

JudepeHunas yero ecth:

—axdx+2cx dx <4 abdx
2« V ax — xx '

dy=

12 3ak. 2051, — Nounrass,
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Hudgepennupys eme pas, oGpasyeM papeHcTBO:
3aab — aax — dabx X dx?
dax — dxx X Vax— xx

KOTOpO® NPHBOOHTCR K

=0,

. _dab
T at 45

4TO ¥ npeacrasaner cofoff 3maueMue HeuspectHoh BE.

A .

~
<
e

L

A 4 R
Yepm, 61. Yepm, 62,

Ecnn
—axdx+ 2xxdx 4+ abdx

2xV ax — xx

3nauenne dy NPHDABHATL, HYMO TO NOAYUHTCH:

xx-—-% ax+—;-ab=0,
ABA KODHA KOTOPOTo

a+V aa — 8ab " a—7V aa — 8ab
4 4 -

Agzior npu q, Goaswem 85, npa Taxux 3Jnavenus BH u
BL, uto opaunata HM (uepr. 61) okaswiraerca MeHbwe
CBOHX coceaHux, a opauHata LN —G6oneme, T. e. 410
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kacatenvie 8 M n N napamnentnw ocw AB; npm
sTom Touxa L okasmsaerca mexay toukamn H u L.

Koraa a-=8b, kawmas ua nusmtt BH, BE, BL
(yepr. 62) pasuserca %a, B TOTRZ KacaTe/ALHas B TOYKe
nepern6a F napaanenua ocu AB. Hakowen, korma a
mensuie 85, 062 KOpHE MHHMLI, CNeNOBATENLHO, HH-
KAK2A KACATEAbHAA He CMOMeT GuThb napannensuofl ocu,

A1y 3ajauy MOWHO OHA0 G TAKKE DEIUHTS, BIAB
32 opauHatel aukuM PF, Pf (uepr. 60), suxomsume
H3 nomca P, u noasayacs Gopmyaoht

yddy=dx>+-dy,
KaKk OWA0 COeMaHO B Mpemsayuiem npumMepe 53),
TTpumep VI,

73. NMycte AED  (uepr. 63) —Kkpyr ¢ ueHTpoM
B Touke B, a AFK —Takas KpHBas
AHHHA, YTO €CAH MPOBECTH NPOHIBOMD-
HuR pamnyc BFE, To keagpar wa FE 6y-
ReT paBeH MPAMOYrONLKUKY H3 Ryrn AF

M nastiod npsmok . Hapo onpenenuts
Ha 5TOR KpHROA TOUKy neperuba F. 4

O6osnauns ayry AF uepea 2, pa- Yepm. 63

auyc BA wan BE vepes a n opuunaty BF uepes ¥
noayuus:

bz=aa—2ay--yy
H (audepeHunpyn)
-3!_‘1_—";‘_2_{‘_"!_ == dg = Fe.

12*
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Us nonobun cexropos BEe u BFG HONYYHTCA:
BE(a). BF(y):: Ee (i"ﬂg_’“_“'y—) FG (dx) —
_ yydy —2ay dy'
ab

Ludeperunan storo, npu ADSANONOKEHHN, YTO dX
. MOCTOSHHO, A2ET:
dyay®—2ady’ +2yyddy — 2ay ddy = 0.
Caenosatensno,
yddy= ﬂ%—}%ﬂ"i .
3naynt, ecaH B obmyio dopmyny (§ 66)
yady = dxt-{-dy?
BMecT0 dx? M yddy nOACTABHTE MX BHpaweHHS ye-
pes dy?, TO nonyumTcs ypashenwe;
adp—oydy? 4 dy®—8ay3dyi4-4aayy dy? -+ aabb dy®
y—a - aabb :
OHo npHBOAMTCE K ypaBHeHuo:
4y5--12ayt+ 12aay*—4adyy | 3aabby-- 2adbb = 0,
PelleHne KOTOpOro AacT mim BF uckomyio BE/THYHHY.
Ouerunuo, yro Kpusas AFK, kotopyio MomHO Ha-
8BATh RAPACOAULECKOU CRIPANBIO, HOMKHA HMETS TOuKY
neperuba F, Tax kak cmauana OKpywHocTh AED Hesg-
METHO OTAHYAETCH OT KacaTeasHO# B Touxe A, T0 mo
CBORCTBY NapaGo/n OHA BHAYAME AOMKHA 6LTH BOrHYTa 10
OTHOWIEHHIO X 3TOA KacaTe/bHOR, a Aaible, Koraa KpH-
BH3Hd  OKPYMHOCTH OTHOCHTENBHO €e WEHTPa cramer
3aMETHOH, OHA CTAHET BOTHYTON OTHOCHTEABHO neHTpa 89),
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fTpumep VI,

74. [IycTb xpuBan nunus AFK (uepr. 64), uMmewomas
ocbio npsmyio AB, o6nanaer TeM CBOHCTBOM, YTO €CAM
MPOBECTH MNPOU3BOJbHYIO KacateAbhy FB, BcTpeuato-
wywes ¢ AB B Touke B,
TO OTCekaemas uacte AB
BCETZa HMEeT X KacaTesb-
Holt BF naunoe orHoue-
Hue mx n, TpeGyerca onpe- Yepm. 64,
AeJHTb TOYKY BO3Bpata F.

OGosnayus HeussecTHule 1 nepementne AL vepes x,
EF uepea y, Gynem nmern:

_ _ ydx
EB= — 23

(notoMy uTo y yGuBaeT npu mospacTakmh x),

FB — YV dx@ - dy? dya
dy

A 1o CBOKCTBY KDHBOH
X dy—y dx y ¥ dA dy?\
AE+EBuan AB(122 %) pp(L LA N,y
3Haynr
mydxt+4dy*= -'%ﬂ—-ndx,

AAQEPEHILHAn 4eTo, B NPEATIONOKEHHH, UTO dX NOCTORRIO
H OTDHIUATE/NBLHO, NAeT:

mdyddy _ —nydxdy+ nxyddy —nxdy?,
Vit aye ¥y ’
OTKY 1a
YA ddy = -nydxdy—nxdyﬁlfdxﬂ+dy’

myy dy — axyV dxt T dyz
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I'lpnpam-ms Tenepb s‘ry.npoﬁb HYAK0, Hahnem:
—Yydx—xdy=0,

H4TC He 26T BOIMOMHOCTH 4TQ-TRGO YaHaTh. [Tosromy

3Ty apolb HAAO TMOAOKHTE pasroft 6ecxouequocrn, T. €.

€¢ 3HaMCHaTeNb DABHNM HYMIO, YTO JaeT:

i mydy= nxdy —nydx
de +dy - nx my ’

COMMacHo ypasHeHnio kpueo#t, Orciona

. _nxxdy — mmyy dy
adx = ATy .

Bossons -o6e uactu ypaswenus
mydy =nxV dxi - dy
B KBaupar, HaigeM omaTh:

d dy Vmmyy —nnxx  nnxx dy — mmyy dy
X = = s
nx nnxy

6-u(yna HAKOHew
yVmm —nn=nx.
370 naer crenywiuee MOCTpoeHHe.

Onuutew na nuamerpe AD —m noayrpyr A/D w,
8318 x0pay DI'= n, nposenen npamywo A/, I YTBEpK a0,
4TO OHA BCTPETHTCA ¢ KpkBoR AFK B Touke moaBpara F.

Delcteutensho, ecam nposecrn [H NepueHAnKY~
aspHo AB, noxo6ume NMPAMOYTrO/bHEE TPEYTONBHHKH
DIA, IHA v FEA nanyr, uro
DI(n) . IA(V mm —nn)::[H . HA - tFE(y).EA(x);
CAeROBATENLHO,

yVmm —nn=nx,
4 9T0 M TPeGOBanOCH MOCTPOMTS,
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fcHo, uro BF napanneasna DJ, Tak xax
AB.BF::AD(m). DI (n),

OTKyna crexyet, uto AFB — npamofA yroa; K crano Swts
aurun AB, BF, BE oGpasyior senpepusHyio nponopumio.

To e cBORCTBO MOXKHO HalTh H 6e3 BCAKHX B~
Knanok, ecru npeactasuts cebe (§ 67) B Touke BO3-
Bpata F aBe KacatenbHnx FB wu Fb, o6pasysommx
Mexay cofot Geckonewno Maamit yron BFb. NeficTau-
TENLRO, ONHCAaB w3 ueHTpa F mamyio ayry BL, Gyaem

m.n::Ab.bF::AB.BF::-
1:A0—AB nmu Bb,bF—BF wm bL: :BF.BE,

¥3 MoACOHA NPAMOYrONbHHX Tpeyronsuukos BbL w FBE
3HayuT, K T. A,

TIpu m = n npamMas AF, 04EBHANHO, CTZHOBHTCA Tep
neHankyaspHod K ocu AB, a kacatensnas FB, Takum
06pasoM, CTAHOBHTCA NapannencHoR sTOR OcH. DTOro H
CNEROBANO OXHIATL, MOTOMY 4TO B STOM CAyYae KpH-
Bar AF ofpamgercs B NOMAYKPYT ¢ AUAMETPOM, MEpHeH-
muxyaspuam ocH AB. Ecnu ke m senbue, ueM I, To,
OYEBH]IHO, TOYKY BO3BPATA BOBCe He OyneT, MOTOMY YTQ

TOrAa ypasnenue
yVmm—nn=nx

Syner conepiary B ceGe mpoTHBOpeuHe



TIABA V.

NPUMEHEHHUE AUPEPEHLIU ASIBHOIO HUCYNCHEHMA
K HAXOXIEHMIO PA3BEPTOK.

Onpedeaenue.

PEAINOMOXUM, yro HEKOTODas KpuBan aunus BDF
” (uepr. 65), pornyras BCIOAY € OAHOM W TOA e cTO-
POHY, 06epHyTa Uiy OKPYKEHA HHTBIO
ABDF, oznn ws konuos KOTOpoft -
3akpennen B F, a apyro#f marssyr
BAOAL KacatenwHoR BA, W 3acTasum
konen 4, ocrasnas ero HaTARY ThiM,
ABHTATHCH, HENMPEPWBHO Pa3BepTHBAN
kpusyo BDF, ficuo, uro npH 3TOM
ABHMEHUN KOHeU HHTH A onucwpaer
KpHBYl auamio AHK.

Mpn Takux ycnosunx kpuBas BDF Gyner Hasw-
Bathen pasecpmuoll xpuson AHK,
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AB, HD, KF, npasonunetiune uwactn vutn ABDF,

OynyT HasWBaTbCA pAGUYCaMi passepmin ).
Credemeaue |{.

75. Ua toro, uro aanna vutn ABDF ocraetca Hens-
MeHHOf, caeftyeT, uTo OTpe3ok kpupo# B papen pas-
HOCTH paanycoB B ee konnax DF u BA; TouHO TaK xe
oTpeaok kpueo# DF paseH pasHoctn papuycoB FK A
DH, a e xpusas BDF-— pasnocrs paanycos FK
H BA. Orciona BraHo, uto eciu BA, paanyc KpuBoH,
paBeH Hymo, T. €. KOHeu Huth A cosmagaer ¢ B, ua-
yanoM xpamok BDF, 1o pamuwycs passeprku DFf n
FK 6yayr pasum otpeakam BD w BDF xpusot BDF.

Credemsue il

76. Ecan paccmatpusatk Kpusyiw BDF (uepr. 66) xax
MHoroyronsHak BCDEF ¢ 6eCKOHEYHHM MHOMECTBOM
CTOPDOH, TO RCHO, YTO KoHeu A HUTRA
ABCDEF Gyuner onucuBaTh Manylo
nyry AG c uenrpom B rouke C no Tex
nop, -oka pagayc CG He coanetcs
B OJHY NPAMYIO AHHHIO C MaToi CTODPO-
Hoft CD, coceaneit ¢ CB; 3atem s10T
Xe KOHeu Gyaer ONHCHBATE MAIYIO
zyry GH ¢ unearpom B Touke D 10
Tex nop, noka panuyc D e consercs Yepm. 66

B OAKY NpAMYI0 C Maaoit cropokolt DE, T

K Tax nanee, noka kpusas BCDEF me passephercs ie-
awkoM. Takum ofpasos xpusyio AHK Moxuo pac-
CMITPHBATL KaK COBOKYDHOCT, GECKOHEYHOTO MHOMECTBY
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manuix kpyrosux ayr AG, GH, HI, IK v 1. & ¢ uentpamn
sroukax C, D, E, Fu 1. a Orciona sutexaeT caenyomee:

1° Panuycs passepTkas HENPEPHBHO €€ KACAIOTCH, KaK
DH 8 D, KF 8 Fu T a Jdanee, Bce OHM mepneHau-
KyASPHN K ONMCWBaeMoit wwmn kpusoht AMHK, xak DH
8 H, FK 8 K n 1. 1, He#icrautensuo, Hanpumep, D nep-
neHAHKYAApen K Manum ayram GH n HI, notomy uto
o npoxXoxntT 4epe3 KX weHTpu D u E. Orcioaa suano,
yro: 1° paaseptka BDF (vepr. 65) orpannuusaer
NPOCTPAHCTBO, B KOTOPOE [MONANAKT BCE NEpPMeHIHKY-
aapu Kpusot AHK; 2° ecar nPoOROMKUTE KaKOH-HH-
Syas pamuyc HD), nepecexaowuil paanyc AB B R, o
nepeceyenHs ¢ KaknM-HWGyah ApyruM pagmycom KF
B S, TO Bcerna MOmHO W3 Bcex Touex vactH RS kpome
TOUKH Kacakus [) nposecTn 1Ba NEpNEHAHKYASPA K KpH-
soh AHK, a us touxn [ — TOABKO OAMH TepnemmH-
Kynsp, a uMenno Dff. [lefictBaTeAsHO acHO, uTo R —
nepeceyene pamnycos AB w [DH -—npoGeraer =mce
TOYkH vacTh RS, B TO Bpema kak paanyc AB csonm
konnou A onucusaer gnunw AHK, Kk KOTOpoh oOH
AOCTONHHO OCTAeTCH MePHEHAUKYNAPHHM, M YTO PALWyCH
AB w HD coBnanaior TONsKO TOTA8, KOTZa TOYKa me-
peceveHns R oKkaswBsaeTca B TOYKE Kacauua D.

2° Ecan npONOAMHTE B CTODOHY Hayana paspeprs-
BannA A Manue pyrn HG (depr. 66) no I, JH no m,
Ki no n w1 &, To Kakias Manas &yra, KaK, Hanpu-
Mep, {H, Gyner kacatbca uanue coceaneft G, Tak Kak
paruyen CA, DG, EH, FI Bsce Boapactaior, no mepe
TOrO Kak Maxwe AyrH, cocrapamiomume xprsyi AMK
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ynanswores oT Toyke A. Tlo sToM e npruMHe, ecau
nponomxute Manwe ayru AG mo o, GH o p, HI
RO ¢ B CTOPOHY, TIPOTHBONOROXKHYIO OT A, TO Kaxzas
Manas ayra, Kak, HanpuMep, F7J, GyneT KacaTbcs HSHYTDH
csoeh cocenneft /K. A Tak xax, BcaeacTsne OeckoHeu-
Hoft ManoctH kak myrk HJ, tak n cropoun DE,
Touk A n f, D v E MokHO CYHTaTh COBNAN3IOIHMA,
10, €CAi ONHCATh WB KakoR-1uGo BuyTpensefl Toukn D
passeptkn BDF, xak ®3 uentpa, ee paawycom D
kpyr mHp, on OymeT KacaTbcsi H3BHe uactd 1A, xo-
TOPaRA OKAMETCH LENHKOM BHYTPH STOTO KPYyra, B HaHy-
Tpw — apyro#t uacta FK, KOTOpan OKIKETCHA LEAHKOM
BHE STOrC Kpyra, T. e, OH OyIeT H KacaThed KpH-
soft AHK 4 nepecekath ee B oxHOR M To#t Xe Touke M,
nogo6HO TOMY KaK KacarenbHas B TOuke mnepern6a
IepPeceKaeT KPHBYIO B STOH Xe TOUKeE.

3° Hs roro, uro pamuyc HD wmanoft ayrn HG or-
nuyaerca ot panuycos CG u EH cocennnx nyr GA
W HI nuwb HAa GeckowesHo Manywo Beanunwy CD
wan DE, cnenyer, 4T0 KaK Mano On HA yMeHbLIHTH pa-
mayc DH, on oxaxercs mensmte CG H ero Xpyr Oyzer
Kacatbes w3HyTpu vactw FA. HaoGopor, xax Mano Ou
€ro KK YBEAUYHTb, OH OKakerca Gomswme fIE u ero xpyr
Gyner Kacatbcs nsene dvactu [IK. Takum ofGpasom
kpyr mi{p SBNACTCA HaMMEHBIIMM K3 KPYroB, KaCalO-
muxcs ¥asHe uactH F1A, n, HaoGopor, HanGoABMM H3
KPYTOB, KacAMMXCA WaHYTPR uactH [1K, 1. e. mexny
STHMK KPYTOM H KPHBOR Hesb3s NMPOBECTH HUKAKOR npy-
ToRt Kpyr.
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4° Tak Kak kpususHa KPyros BO3PAacTaeT nponopuio-
HaNBHO Y6uBAHKIO patiyCoB, TO KpHBH3Ha Man0# ayru H/
OTHOCHTCS K kpususne manofd nyrm AG, xax paamyc
3ToH nocneanet BA wrm CA k ee paavycy DH wan
EH, 1. e. kpusuana xpusott AHK & H ornocurcs Kee
Kphsnsne 8 A, kak paruyc BA Kk pamnycy DH, a Taxxe
kpususia B K oTHOCHTCH K KpuBHame B H, kak pa-
amyc DH x papuycy FK, Orciona BHAHO, 4TO KPH-
BuzHa aunn AHK wenpepueno yOuBaeT no mepe pas-
BEPTLBAKKA /WHHK BDF, Tak uto OHa uMeeT Hau-
Gonbuyio BOIMONHYIO BEINHEHY B TOuKe A, WS KOTO-
POR HawnHAeTCA pasBepTHBaNHe, 1 HAHMEHBINYIO B TOuKe K,
B 'KOTOpOH, kak @ 9T0 mpeanozarzio, OHO Npekpauiaercs.

5° Touku passeprin CYTb HE 4TO HHOe, KaK Nepe-
CEHCHHA NEpNeHAMKYNAPOB, NPOBEAEHHHX Yepes KOHILM
Manux ayr, cocrapaslomux kpusyio AHK, Hanpuuep,
Touka D nau E ects nepecewenue HD u JE —nep-
MeHnuKynapos Manot ayru Ffl. Takum obpasom ecnm
Aanwr kpuBan AHK w nonoxkenwe opnoro ns ee nepnex-
nuxyaspos HD, 1o, yTo6m wnafitu Touky DD sam E ero
NPHKOCHOBEHHA K DA3BEPTKE, HANO NHIIL OTHICKATH TOUKY
nepecevetns GeckonedHo 6AH3KMX MepuenauKkyaspor HD
n /E, ut0 » Gyner pasnacueno » crexyomen aanaye 86,

IPEJJIOJKEHHE {.
OBwad 3agaua.
77. Tleupona «pusoii aunuu AMD (sepr. 67) ussecmua, u dan
KaKod-aubo u3 ee nepnenduxyanpos MC; onpedesums Gauny
ee paduyca paszsepmruy MC, m. ¢, nepecesenue GecKoHeuno
Pauswux nepnenduxyssnpos MC u mC,
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[Tpeanonoxnam, Bo-nepewx, 410 KpHBas nuuns AMD
HMEET OCLIO TpaMyo AB, K KoTopo#i opmunatk PM
nepneHARKyaspHy. [lpeacrasum ceGe npyryio opau-
Haty mp; oua Oyzer GeckoHeyHo Gau3ka K MP, Tak Kak
TOYKA /1 710 MpennofoKernio GeckoHeyHo Gnuska k M.
ITponexem uepes Touky nepeceuenns C numuto CE, napan-
Aenbayio ocH AB u scrpe-
qapouwyl opauHate MP
Hmp B Toukax £u e. lpo-

Benst, Hakoweu, MR napan-

nensio AB, mu o6pasyem £
NOAOBHME TPAMOYTOAbHHE o
TpeyrojsHukn MRm u
MEC, unotomy uto yroa
EMC pasen yrny RMm,
TaK Kak yrim EMR n
CMm npause u  yroa Yepm. 67.

CMR y wux o6uuid.

O6oanauns nannue AP yepes x, PM uepes y, a
HensmecTHylo ME uepes z, M Gyaem Mmets, yto Ee,
wiR Pp, van MR=dx, Rm=dy=dz, Mm=
V di3 3 dy3; toraa

MR(dx) . Mm (V dx34-dy?):: ME (2). MC =

_ zVaAF¥ap
T

HNanee, CM — paanyc ayrn Mm ¢ uentpos B Touxe C,
KOTOPWA ofpamaercs 8 Cm, worna EM ysennuu-
BaeTch Ha Audpepenuman Rm, =— ocTaeTcs 6e3 HaMeHeHHs.
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3naunT, ero audepennmuas pamen Hymlio, 4TO Raer
(dx npennonaraerca MOCTORHHLIM):

dz dxd+ dz dy® 4 z dy ddy 0
dx}’dx’{-—dyﬂ ’
OTKyRa
— fzdt4-dzdyt  dxrfayr
ME(2)= —dyddy T ddy °®

CCAH TIOACTABMTb BMECTO dZ ero meauuiny dy.
TMpeanonoxum, Bo-BTOpHX, 4TO Bee OpAWHATH BM,
Bm (uepr. 68) Buxomar us
OaHOH Touku B. Onyctee ua
uckomol ToukH C Ha opau-
HaTH, KOTOpHE R npeanofa-
raic  GecKOHeYHO G6AuaKuMH,
neprieiaukysapn CE u Ce
M OnHcas 13 uentpa B manyio
nyry MR, wsi oSpasyem nonoG-
HBIE NPAMOYTOABHEIE TPEYT oL~
wnkn: RMm w EMC, BMR,
BEG u CeG. O6osnayas BM
yepes y, ME qeped z, MR uepes dx, mu Gynem uMeTs,

w0 Rm=dy, Mm =V dx3J-ds, CE nm Ce=%"-—
H

_ szx3+dy3
MC- -_"_“Tr—'— -

3atem My nailies, Kak M B nepeoM cayyae, yTo

_ dzdxt{dzdy

z —dy ddy
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Urak,

BM(y).Ce (%;’7’) :: MR(dx) . Ge== 22,

me—ME
HIH

Rm—Ge=dz—=YY =%
Y

‘CrenosarenbHo, MOACTABAAA 3Ty BeJHUHHY BMecro d2,
Mbl Gynem HMETh:

' —_yaxrtyay
ME(z)= dx? I dyf — yddy °

Ecan mpeanonoxurs, 4TO y GeCKOHEYHO BEHK, TO
unenw dx? u gy? GyayT rHuTO NO cpaskeHnio ¢ yddy,
H CNelIoBaTe/bHO, NOCHeAHss Gopuyna obpatutca B dop-
MYy, BWBEAGHHYK INA TPEAHAYWIErO CAyvas, DTO M
ROMKHO  CAYYHTHCS, TNOTOMY YTO TOTHA OPAHHATH
CTAHOBATCA NapaMiefbHuIMH MeXay coGok u ayra MR
O6paiaeTcs B NPAMYIO, NEPNEHAHKYASPHYIO K OpRU-~
HaTam,

Hanee, nockoavky npupona kpusoh AMUD ussectna,
MONHO BHPA3HTh BeMHUHHH Y2 W ddy vepes dx®, wau
dx? w ddy--vuepes dy?, [loncraHoBka NOMYYEHHHX
BHaueHHR B npeavaywne GOpMYaW aacT anas ME snoasxe
onpeneseHHoe 3HaYeHue, CBOGOAHOE OT AHBEPEHIHANOB,
Ecar nposecrn EC nepnenzukyaspuo ME, 10 osa ne-
peceser MC, nepneHRUKYAMD K KPHBOH, B MCKOMOK
Touke C. Y10 M GwAC Dpennoxeno,
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Caeocmaue 1,
78. 3 nonoGus npaMoyronsHux TpeyroasHukos MRm
n MEC (uepr. 67, 68) Gynem HmeTs B nepBoM cayuae:

__d@ L dyrVaxT F dy?
MC == — dx ddy ’

a B0 BTOpOM ChyHae

MC = yax2+ ydy? des"T'dy’sq)
dx8 4 dx dy® — y dx ddy

Saxewanue.
79. CyIMECTBYET ewe psg APYTUX CNOCOGOB HAXOMALHHS
paldycoB pa3BepTKH. 51 npuBeAy 3Aech YacTs #3 HHX,
AR TOrO 4TO6H 1aTh BO3MOWHOCTb PAasAHYHOrO MOAXOAA
K BOMPOCY TeM, KTO eIUE He OBJAREA ITHM MCYKCICHHEM,

fTepsnii cayvall: opdunamu kpush.x neprERIUKYARPHE X Ocit.

Tlepssili cnoco6. Tlponomxum MR no G, rae oua
BCTpedaercs ¢ nepredaukyaspou mC (sepr. 87), Ips-
mue yra MRm w MmG aanyr, uto

.y
RG—"'Z;W

__dx*tdy?
MG = ——.

CAeA0BATENRHO,

A u3 monobus Tpeyroavuuxos MRm v MPQ (1oukn Q

‘M ¢ CYTh mepecedeHHs GeCKOHEUHO GNTH3KMX NEpheHIH-

kyaspos MC u mC ¢ oceie AB) monyuaercs, uto

MQ = dex’-r-dy” PQ= ydy
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CrnenoBaTenbHO,

AQ=x+4 L2 Y dy
andeperunan uero (dx npeanonaraercs NOCTONHHEM) NaeT:
Qq=dx 4 P24
Ha nopmobua tpeyroaskukos CMG v CQg nonyuaercs

MG — Qq( yddy) MG(dxs-f-dyﬂ) .

.. YV dx?+dy? dx3 | dy? de’-[—a'y*
 mQ(LY T D) pe =L H T an

Bmopod cnoco6. Ecan onucars K3 uentpa C manyio
ayry QO, 10 mManule npaMOyroabHne Tpeyroashuky QOg
.u MRm 6ynyr noaofuw, Tak xak Mm u QO, MR
u Qg napaaneasHw Mexay co6ofi; CICN0BAaTENbHO,

Mm (Vdx2-dy?). MR (dx)::
.. dx®+dy’ -+ y ddy _ d*+dyt+yddy
..Qq( e ).QOm i
A nono6uue cexropu CMm n CQO mawt:

Mm—Qo(_'&—)  Mm (V@ dyd)

V2 dy:
. yVdid+dy __dx*+dyi Vdd T dyt
1 MQ ( dx —) -MC= —dx ddy :

Tpemuit cnoco6. Tlposens GeckoHeuno OGanakue
kacatensHne M7 u mé, nomyuum:

PT— AP uniw AT = % — X,

13 3ak. 2051,—Jlonnrans.
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OHQEPEHUHAN Yero AaeT:
' . y dx ddy
Tt = e

Omnucas u3 neurpa m manyio ayry TF, obpasyem nps-
MOYFOZLHWA TPeyroZbHuK FTE, MomoGHWRA RmM, no-
TOMy uyto yraw F{T u RMm wan PTM, xoropue
OTVIHHAIOTCA APYT OT OPYra AWIIL HA GeCKOHEYHO MaMuift
yron Tmt, pasunt Mexay cobol; sto aaer:

Mm(VdaA L dys) . mR(dy)::
.. ydx ddy o __—ydxddy
"Tt(_ £y ) F= dyVae ray
Ho cexropw TmF w MCm nopo6uw, mnotomy uro
yron Tmt—+MmC npawoit n yron MmC-+ MCm
TOXE NpAMOA, Tak Kak TpeyromeHrk CMm paccMarpn-
BAETCH KaK mpaMoyronbnudl npu M. Buauwr,

dx ddy
TF( m) Mm(VdaF dy)::

s Tmunn TM( deq'dya) MC= dx’+?‘dr:§+dﬂ

Yemsepmuit cnocod. Haxonum (§ 64) stopue anu-
¢epenunann, nonaran d.x nocrosHHuM, [logoGiue APRNO-
yroasHue Tpeyroashuke HmS w Hnk (uepr. 69) naayr:

Hm win Mm(V dx®§-dy%) .mS wau MR (dx)::

dx ddy

o Hn —dd -nk=——_—.———.

( ») Vdxi - ays

Ho yroa kmn pasew yray, xoToputt o6pasyior Memzy
coGo#t kacaTeabkme B TouKax M M m, cTano GwTh OH,
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KdK Yywe, 10Kkasawo, pasen yray MCm, orkyna caenyer,
yTo cekTopu nmk w MCm nono6un u taxum o6pasom

("%};7)  mk w1 (§2) Mm (Y AT AP)::

. _drt+ady2 Vdxe dyt
2 Mm (Y dx®1-dys) . MC = = ix ddy .

Buecto mk wownwo maste mi wau Mm, noromy uro
OHH OTAWYAIOTCA TOMBKO HAa Manylo npamyio ffk, Gec-
KOHEYHO MEHBIIYIO, YeM OHK CaMH;
TOYHO TaK e Fin GeCKOHeyHO MeRbue,
veM Rm wnn Sn.

Bmopoit caysali: opdunams xpussx
swxodam u3 00ROl Puxcuposannoll
mosxu.

ITepawii cnoco6. Ecan onycrurs
13 (rKCHpOBanHON TOUKH B (vepr. 68)
nepnenukyaspu BF w Bjf mwa Gec-
KOHeYHO 6am3kue pamuycs CM u Cm,
TO N0AOGHLIE NPAMOYTONBHHE TPEYTONb-
Hukk mMR n BMF (oMM nono6Hu, TaK Kax eciu
npnbasuTe K yraam mMR wnw BMF oaun u Tor we
yron FMR, 10 monyyaerca npswoh) pamyr:

Yepm. 69.

— Yax
MF van MH“VW

BFe=—_ 34
Vae+dys’
13+
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audepenunan yero (dx nNPEANONAraeTCA {IOCTORHHLIM)
Gyaer:
Bf —BF wnn Hf == 2242+ & +yditddy
dA T+ dyi V dx® + dyt
A u3 nopobuux cextopos CMm w CHf noayuaercs
NPOMOPUHA:

Mm—Hf Mm::MH.MC,
M, CRenoBaTeNbHO,

Me=2%1+ydy ¥ d2 1 dy
T A 4-dxdyt—ydxddy '

Bmopoii cnoco6. Haxoanm (§ 64)
BTOpHE AudiepeHuMan, nonaras dx
nocTosHHuM, IlonoGube cekTopwt BmS
Hepm. 70. y mEk (vepr. 70) aaayr, yro

Bm(y).mS(dx) :: mE(V dxi-dy3) . Ek =

_ dxVarfdy»

= 5 A
A n3 nozo6ua NPAMOYTOABLHWX TPeyronbHuKoB fImS
u Hnk Gynem nmern:

Hm waw Mm(Vdx®  dys).mS wm MR (dx)::

dx ddy
o Hn (~ddy) . = —
Hn () mh= =y
ChnenosaTtensHo,
En dx8 - dx dy? — y dx ddy

?

yVaxi+ dy?
M ecaH B38Tb TPeTBIO NponopMuoHansnyio K En u Em
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waa Mnt, 10 M3 nomoBHux cexropos Emn u MCm
ana MC nonyunTcs Ta e BeAMYMHZ, HTO W MpexAe,

Ecnn o6osuawnte Mm (Y dx3-dy®) uepes du u
BMECTO dX NPMHATL 32 nocTosHRyo dy, TO B NEPBOM

clyuyae oOKamerca

MC = _ae
T dyddx’

a BO BTOpOM

ydus
MC= dxduwi+ydyddx *

Hakoneu, ecan npunats 3a noctosunyo du, 10 B nep-
BOM Chydae MONYUHTCS:

ax du
MC= 7y

dydu
ddx

(norouy uto audepenunan or dx®-}dy?=du? ects

dx ddx-}-dy ddy == 0, u, Takum o6pazon, -2 =2 )

—ddy =ddx
2 BO BTOPOM MC — ydrxdu
T dx8— yddy

H/IR

HAK
ydydu
dedy+yddx

Caedemgue I,

80. W3 Toro, uro anmn ME wmu MC (uepr. 72) nony-
4aeTCst e[MHCTBEHHOE 3HAUEHME, CNEAYET, YTO KpHBas
AuHBR AMD moxeT HMeTh TONLKO OOHY €QMHCTBEHHY:O
passeptky BCG,
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Caedemeue 1.
dx? 4 dy?
81. Ecau sennunna ME (qur. 67, 68) (:E&y_) CHE

ydxi- yayl
(m NONOKHUTENBHA, TO TO4UKY E wamo

B3ATb C TOH e CTODOHW OCH AB wWan Touxn B, ¢ ka-
KOA OHa MPeANOAaralach NPH BHKNAAKAX, OTKYZA BHIHO,
HTO B 3TOM cay9ae Kkpuean Oynmer obpawicHa BOTHY-

¢ TOCTBIO K 3TO# ocH MAM sToit
Touke. Ecam ke Beamunna ME
OTpuuaTensHa, TOuky £ namo
Gyxet BaATH ¢ MPOTHBONOAOKHON
CTOPONH, OTKyAd BHAHO, YTO NpH
STOM KDHBAa# OKaXeTCA BHMYy-
Kknod, Takum ofpasoM B TouKe
neperu6a HAM BO3IBDATA, OTAEANIOWIEH BOTHYTYI0 4aCTh
OT BuMyKAoHt, seauunna ME u3 nonoxuresbHOR aon-
HA4 CTATH OTPHUATE/BHOM, H CAENOBATENABHO, BECKOHEuHO
Gru3Kne WM CMEMHbE NEPNeHAMKYNAPN H3 CXOHA-
IMHXCH CTAHYT PACXOLNUIRMACE, A STO MONeT ocyle-
CTBARTBCA  TOMBKO AByMs cmocoGamu. JleHcTBHTENBRO:
W60 OHM BO3PACTAOT NO Mepe NpHOAHKEHHA K TOYKe
Meperua HAM BO3BpATA, M TOA  OHM LOMKHE
CTaTh MapanfeibHHMH, T. €. PaAHyC PasBepTKH NOMKeH
CTaTh GeCKOHeYHO OGOALIUAM; MO Ke OHW yOnBaT,
H TOTZa OHK HEOGXONHMO NOMKHW COBNACTH, T. e, pa-
AHYC PasBepTKHM ROMKEH CTATh paBHMM Hymo. Bce sto
COBCPINEHHO COrNMACYETCH € TeM, 4TO OHIO AOKA32HO
8 npeamzyuieR raase,

(]
Yepm. 71,
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3amevanue.

82. TAK KAK 100 CHMX NOp NoAdrazv, 4TO B TOYKe ne-
pern6a paavyc pa3BepTKH BCerfia 6eCKOHEYHO Beaux, TO
TeNePb CHOEBPEMEHHO I10Ka3aTh, 4YTO CyLIECTBYeT, TaK
CKa3aTh, GECYHCEHHOE MHOXECTBO TaKHX BHROB KpH-
BHX, KOTODHE BCe HMEIOT B TOUKE IeperHfa paauyc
Pa3BEPTKM, DABHMWH HYMO, H YTO STOT PaaMyc Gecko-
HEYHO BE€/JHK AHIIB ¥ OOHOTO BHAA KPHBHX,

Nycte BAC (uepr. 71)—omva
H3 KDHBHX, MMEIOHIWX B TOUKE mepe-
ru6a A GecKOHeYHO GOAbWOA paguyc ;
paaseprkn. Ecam passepHyTs wactu
BA w AC, wnaumnaz ¢ touxkn A,
TO ACHO, YTO 0Opa3yeTcss KPHBam M-
nua DAE, umeomas Touxy meperna
B TO# e Touke A, HO ee pamHyCc pasBepTKM B @TOR
Touke Oyzer pased uyno. Ecan Takum we o6pasom
06pa3oBaTh TPETbIO KPHBYID MOCPEACTECM pasBepTHIBa-
Hua Bropo#t kpusoft DAE, satem — ueTBepTy® nocpea-
CTBOM Da3BEPTHBSHHA TPeTheH W Tak Aanee K0 Geckoneu-
HOCTH, TO CTaHET SCHHIM, YTO B TOYKe neperufa A scex
3THX KDHBMX PAAMYCH Da3pepToK OYAYT BCerAd pPaBHH
Hyaw. Creposateasuo u 1, 4, 88),

[Mpedaoscenue 1.

3axAUA.

838, Hatttu dan xpussix AMD (uepr. 72), ocs xomopeix AB
obpasyem ¢ xacameabroli ¢ A npawmoii yz04, mouxy’,R,
p Komopoii ama oct xacaemea passepmry BCG,
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Ecan npeanonoxuts, uto Touka M cTanosMTCH Gec-
KOHE4HO GnHakoH k Bepumve A, To ACHO, YTO Tnieprie-

ankynsp MQ nepeceer ock B mckoMmofl Touxe B, Or-

CIONa CREAYeT, MTO eCAM HafTH Bupaxenne PQ (‘%il)

HEPE3 X MM Y W 3aTeM OPEPABHATH X MAM Y Hymio,
TO TOuka - P oxawerca cosmamalomel c Toukofi A,
a TOYKA {Q—c¢ HCKOMOR TOYKOH B, 1. e PQ
OKameTcd paBHOR uckomoft AB. 3to pasvacHAeTca Ha
CAeLyOUMIHX NPHMEpaX,

fIpumep 1.

84. [ycte xpusan AMD (wept. 72) — napabona, nmeo-
138 MapaMeTPOM AAHHYIO NPAMyl0 @. YpasHenue napa.
Gonm Gyrer:

ax=yy,

Iudepernman yero naer:

Hudepenwupyn nocrennee YDaBHeHue, nonaras dx no-

CTOAHHBIM, HaHaeM:
— adx?

4xVax

TloncTaBHB Haxomew STH 3Hauemms smecto dy w ddy

ddy =

N ' :}
B dopMyny dx_';djy » Gynem umers (§ 77);

. a+4xVax — | 4xVax
3J10 naer caexyiousee NOCTPOEHHE,
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[lyets 4epes Touky 7, B Kotopoft KacatensMas MT
BCTPeMaeTca € OChl0, mpoeeAeHa aunna TF, napannens-
Haa MC; s yTeepkaao, 4TO OHZ mnepecexaeT NPOROA-
wenne MP B8 uncxomonrt touke E. eHcranrensno,
npambie yrast MPT w MTE nawor, uro
MP(V ax). PT(2x):: PT 2x) . PE = 1‘}‘_" ~Yax

ax g

H, CAEROBATENBHO,

MP - PE=V a5t 2V

Q

Kpome Toro ua npamoyronsHux Tpeyroasuukos MPQ
H MEC GyneMm umers:

1
- Pm(VaR). PQ(3 4
1t ME (Vﬁ_}_ﬁ%‘i{ .EC nan PK=%a-—|—2x.

Cnenorarensno, QK=2x. 3ro naer ewe TaKoe
nocTpoeHue,

Bosvmem QK pasmolt ynsoeusnot AP wmm (uto cBo-
AuTCa K ToMy xe) sosemes PK pasnoft 7Q n nposenex
KC napannemvuo PM. Oua [KC] nepeceder nepnenam-
Kynap MC B touxe C, npunannenamet passeprke BCG,

Apyzoit cnocob. yy = ax, 2ydy—=adx, a aude-
pennuan storo (dx mpeanonaraeTca’OCTOAHWLM) HaeT:

2dy3 -1~ 2yddy =0,

-v-ddym-‘!}'?—a .

oTKyna
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Honcraeus 310 3nauenwe B  ¢opmyay dﬁ—%&z .
Halnem (§ 77): '
YA+t yde
ME ===
Cnenoratenso,
_Yd¥rtyde ydy , ydx
EC unu PK_W_E}!'*' =

== PQ -+ PT uan TQ,

ST0 naer Te xe NocTpoeHws, uto M npewne. IeAcTeu-
TENbHO,

MP.PT ::dy.dx :: PT (J;—;,—“‘).p5=

_ydx*  4xVax
Todyr @

Teneps ana naxomaenns Toukw B, B KoTopoh oce AB

Kacaerca paspeptke BCG, Mu umeem PQ ('%%) =% a.

Tak Kak 3TO BEAMYHHA MOCTOSHHAS, TO OHA OCTaeTCH
Gea uaMeHennn, rae GW HH HAXOAMAACH TOWKA M. Ho-
STOMY, KOTZa OHa nonalaeT B Bepuunry A, T0 MoAy4aeTcs
ewe, 4to PQ, KOTOpoE B ITCM cayuae ofpamaercs B AB,
PaBHO 3“. )

Uro6n onpeneants npupony paseeprkn BCG no
cnocofy [lekapTa, 0G603nawuM abcumccy BK yepes #,
a opannaty KC wnn PE yepes £, Torza

CK®=2YE 4 ApipK— AB@)=3x,
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4xY ax

Moacransa B ypaBHeHHe £ == =

BMECTC X €ro

1
3HAUCHHE §a, noAyiHM HOBOE ypABHEHHE:

27alf = 1648,

pupakaomee otHomenne mexay BK u KC. Orcona
BHRHO, 4YTO pasBeprka OGHKHOBeHHOH napaboam BCG
eCTb Bropas KyOHueckas mapatona
€ rnapaMeTpoM, paBHuiM 27/, mapa-
MeTpa OaHHoH napaGons.
Ouesunno, uro CBC (uepr. 73),
Pa3sepTKa BCe# OOHKHOBEHHOH na-
paboant MAM, coctont u3 AByX
yacre? CB n BC, ofpaueHHux
BAPYr K IDYFy BHNYKJAOCTSMH TaK, YTO OHH 06pasyioT
B touxy soaspara?®),

Yepm. 73.

Mpedynpexcienue.

fTod zeomempusecxuny xpususu AMD, BCG (4epr. 72)
noOpasyMesaiomen maxue, 8 KOmopux OmrOuerue Mencdy
obeyuccamu AP, BK u opduramamu PM, KC xowcem Gums
BWPANCERO YPASHERUEM, RE COOEpXHCAmUM Ougdepenguanos,
EOMEMPUYECKUM CHUMACMCR &8 80 MO, 4MO MONCKO NOAY-
yams npu nOMOwu smux sunull. 30ect npednosacaemcs
ymo abequect u Opounamu — npaMwe sunuu %),

Caedemsue,
85. Korna nanwas xpusaa AMD — reomerpuueckas,

TO ACHO, YTO BCErAd MOMHO HaHTH (KaK B STOM npH-
Mepe) ypaBHeHHE, BHPANAIOIEE NPHPOLY ee pasBept-
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ki BCG; Taknm 06pasoM 5Ta passepTka OymeT TaKxe
reomerpnueckoft. Ho kpoMe TOro s eme yTBepxaaio,
4YTO OHA OKANETCHA CIPAMAAEMON, T. €, YTO MONKHO reo-
METDHUYECKHM TNYTEM HAATH NPAMONMHERHNWE OTpPe3KH,
pasunie moGoit ee wactk BC. JleAcTBHTENREO, OYEBHAHO
(§ 75), uro npu nomomu reomerpuyeckoit aunuu AMD
MOXHO onpenearte Ha CM, xacateavno#t k uactu BC,
TaKyl Touky M, uro otpeaok CM Gyner orTnuuarsca
OT uacTd Kpuso#t BC Tonbko Ha aannyw npamyo AB91).

Tpunep I,
86. Myctb namnas xpusan MDM (uepr. 74)—
runep6on2, 3aKNIOYEHHaA MeXAY CBOMMH  ACHMOTO-
TaMH; ypaBHeRUE €& QQ =— XY,

Ionyuaerca:
aa —agdy
— ==X —_—
y ! yy x,

H, €C/H TONOKHTL dX mnocToaHuuM (§ 1),
— aayy ddy 4 2aay dy® 0
» -

OTKYIa
dd —W

3
pu MOACTAHOBKE STOA BeAHYUHW B dx? .;d ;y
unrca (§ 77), uto
ME = 34534y &
—2dy® ?

nosy-

H TaKuM 00pa3oM

_ydy ydx
EC win PK = e — 2dy

Jto naer CAeAyQUIHNe NOCTPOSHHN,
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[Mposenen uepea Touky T, rae kacarenbHas M7 Bcrpe-
yaetcs ¢ acemnroroR AB, aunmo T8, napannensnyio MC
W BeTpevaowyio npososxenne MP B S. Bosvwem ME,
pasuylo noaosuie MS, ¢ Apyrol CTOPOHN OT ACHMNTOTH
(xoTopas siech PacCKATPHBAETCR KAaK OCb), TaK KaK ee
BEAMYHHA OTPHUATEALHA, HAK e Bo3rMeM PK, pasHywo
nonosuHe 7Q), ¢ To# Xe cTo-
pout, 4TO Y Touka 7, f yrBep-
XAAI0, UHTO €C/AH MPOBECTH
EC napanneasno ocu uau KC
NepresAMKYAspHO €H, TO OHH

. nepecekyt npamyno MC B
uckomolt Touke C. JleftcTBH-
TeALHO SCHO, YTO

yds?4-ydy?
MS= T

H 9YTO
Q ydy ydx.

o,
=

Hepm. 74,

Ecnu oﬁpa'rmb BHHMaHHE
Ha ¢opuy ranepbosn MDM,
TO BHAHO, YTO ¢e passepTka CLC NOMKHA MMETh TOUKY
BosBpaTa L, Tak e kak M passepTka napaboaw. Has
ee Oompene/eHHA A 3aMeuaio, YTO panMyc paseeptkn DL
MeHbllle BCAKOTQ  Apyroro  pamuyca MC, oTkyaa
caenyet, 4To Audeperuuan ero supasenun (§ 78)

8
a3t dye? Vdi®+dyf - dxd{dyz
— dx ddy 4 —dxddy ’
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Oyner pasen (rm, /1) wymo umn GeckoreurocTH, Bro
AAET, €CAM NONArATH NONPEKHEMY dX MOCTORHHWM:

1 ]
—3dx dy ddy2 dx® 4y T4-dx dady ddyi T

e ddyi =0 WM oc.

1
Henewnew ma dx? L dy2% u sarem YMHOXEHHeM Ha
dx ddy® wa nonyuus ypasrenne:

. ax? dddy - dy* dddy—3dy ddyd =0 wm oo,

KOTOpOe NOCAYWHT AN HAXOMACHHA AR X TAKOrO 3Ha-
uedna AH, u4to ecan nposectu opanHaty HD v paanyc
passeprku DL, ro rouka L 6ymer uckomofi TOYKOH
BO3BpPaTa,

B stom npHumepe

—aadx
y=%, dy==5,
ddy =425 | dddy— =%ads

[Mostomy, moncrasans st 3pavenus » npexwayuee ypas-
Henne, wadaem AH(x)=a. Orxyaa CIeAyeT, uTO
Touka [} ecth Bepmmna ranepGoan, a aunuun AD u DL
00pasyoT ouHy npamyio AL, smnsiowmynocs ee ochbio.

Tpunep NI,

87. OBWEE ypasuenne y™ —- x (uepr. 72, 74) Bmpa-
HACT NPUPONY BCEro GeCKOHEHOro MHOXECTBA Mapatos,
CCM NOKA3ATENb CTENEHH. M eCTh weoe WAK APOGHOE
MOMOKHTENLHOE YUCNO, # BCETO BECKOHEHHOTO MHOMNE-
CTBA' rHNePOO/, €CIH OH €CTh OTPHLATENLHOR HHCTO.
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Mu nonyuzem amech:
my™ ' dy = dx,
AHQEPEHUHAT YETO, eCAR NONAraTh dX NOCTOAHHMM, AdeT:
mm —my™ " dy* + my™ " ddy = 0.
Jlens wa my™', naxonum:

—ddy = m——hﬁ; L

24-d
OTKyA3, NOACTABAAA STO BHAYEHMHE B d—x;jT-f, nony-
vaem (§ 77):

ME"——-ydx’ +ydy?
m—1dy:

Crnenoratesnsuo,

__ydy . ydx
EC man PR= o o o

D10 Aser Takue oO6UIME NOCTPOEHHS.

[MpoBenem uepea Touky 7, B KOTOpOH Kacarenb-
Has MT nepecekaer ocv AP, muumpo TS, napasnens-
Wy MC u Bcrpevarowyio nponomkenne MP B Touke S.

Bosbmen ME=ml_1MS nn ke PK= ml_l 7Q.

ficno, yTo ecau mpoBecTd uepes Touky F MBHHIO, napan-
MIENLHYIO OCH, HAH Yepea Touky K JHHHIO, MEPNieHAH-
KynaapHyio x He#, To ouH nepecexyr MC B Hcxomol
Touke C.

Ecan m oTtpuuarensho, kak sto Owmaer y runep-
Gon, To Bearunna ME (uepr. 74) Gyaer orpuuarens-
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HOH, M cnenoBatenbHO, rUNepGOAM 6yayr o6pawens)
BHINYKZIOCTLIO K CBOGH OCH, KOTOpas npu 3TOM 0Gpa-
WaeTch B aCHMNTOTY. Y napabon e, rae m nonowu-
TE/LHO, MOTYT NpEACTABHTbCH A8a cayyan. Ecim m
(4epr. 75) MeHbwe exumuum, 1O oY

o

¢ £ O6PALIeHsl BHMYKNIOCTBIO K cBORH
ocH, KOTOpas obpautaercs B Kaca-

8 MD TERLHYIO B BepwmnHe. Ecau xe m
L r\>o (uepT. 72) Gonvwe exuHuuE, To oHA
J OOpaliensl BOIHYTOCTBIO K CBOEf

Yepm. 75. OCH, KoTopas ofpatiaercs B nep-
NEHARKYNAP B BEpillHKe.
Ilns maxoseHHs B nochaeanem cnyuae ToukH B,
B xoropoit ock AB kacaercs PasBepTKH, MH HMeeM:
-—-m
pQ ()’ dy ) 2 ,

m

.

8TO A4eT TPH PAaSAHYHMX caydas. ﬂencramenhuo ec/u
M ==2, 4TO GHIBAET TOMLKO y OGHKHOBEHHOM napadonn,

- TO 1OKA3aTenb CTENEHH NMPH Y CTaHO-
BHTCS HYMEM M 9T HEHBBECTHAR HCYe-

1
P

4 3aeT, a cnenosatensho, AB=—

Yepmt, 76,
T. €. MOJOBHHE napamerpa. Ecau m

MEHbLIE 2, TO NOKA3aTelb CTENCHH NPH Y NOAOKHTENeH H
Y OKaKeTCi B yHCAMTeNe, TG OGpawtaeT (Mpu NpupasHu-
Baunu (§ 83) ero nynio) Apo6e B Hyab, W 3HAWHT B 3TOM
cryuae Touka B cosnamaer ¢ touxko# A, Kak Bo BTOpo#
KyGnuecko#t napabone axx =— ==33. Echn xe, Hakoewu, m

(ue  76) Gonbwe 2, To nokasatens cremenu npy y
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OTPEUATENCH M J OKAWETCA B 3InameHaTene M (Koraa
OH CTaueT uyseM) Apo6b OGDATHTC B GECKOHEYROCTH,
H BHAYMT B STOM Cay4ae TOYKa B Oymer SecKOHEHO
yzanesa ot Touk# A, mam (410 TO e camoe) ocs AB
6yner acHMNTOTOA pasEepTKU KakK "

B nepsoft, kyGHuecko# napaGose u

aax=3% MOXHO 3aMeTHTs, 4TO

~ BTocKeaHeM cayuae passeprka CLO

(uepr. 77) nososuue napaGoaw
ADM wmeer Touky wosspara [;
T2KHM 00PAa30M TPH pa3BeprHBaHUM Yepm, 77,
uacth LO 10 6eCKOHEUHOCTH TOY-
Ka [J onuuer TOALKO KoHeuryio (déterminée) wacts DA,
B TO BPEMR KK NMPH passepTWBANMK ApYroR uact LC,
TAKXKE IPOJOMKEHHOM N0 GECKOHEYHOCTH, OHA ONUWeT
GeckOHeunyio yacte DM,

Touka L onpeneaserca Tax xe, Kak u a1s runep6onsl.

1
Mycts, nanpumep, aax == 38, win y==x?; roraa

c

2 -

a
dy= g % Vdx, ddy= —2 <"V am,

10 ~2
dddy =10 "% a8,

MoactaBHB STH 3HAYEHMA B ypasHewne dx3 dddy -4
~+ dy*dddy —3dy ddy® == 0, nangem (§ 86) AH (x) ==
— V ﬁ}—%- AHaNOTHUHO OGCTOMT 1€0 H B APYTHX
cAyqasx,

14 3ax. 2051, — [lonureAn.
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Saneuantte,

88. TIPK npeanonoxeHHu, uTO m Gonblue ENHHHILH,
npuHueM napaboibl OKA3HBAOTCA OOPAUICHHBIMA BOTHY.
. TOCTBIO K CBOER OCH, MOTYT HMETb MECTO DaaAHYHLE
cnayqan, JleficrsnTensHo, ecaH Apols, o6oaHauennas ve-
pes /1, MMEeT uETHHIH YHCAHTENb M HEMETHHH BHAMEHA-
TeAs, TO Bce NapaloAn pacnookares no ofe CTOPoHH
CBOSR OCH MOROCHO 0OMKHOBEHHOM napaboine (uepT. 73),
ECAH M YMCAHTEN: M BHAMeHaTeAb — 062 HEYeTHHE, TO
napa6oan GyayT ONPOKHHYTR MO 06€ CTOPOHW CBoefl
OCH, Tak 4TO WX depmuua A (uepr. 77) Gyner roqxgn

nepern6a, kak B nepsofi KyGuyeckoH napabone X = y_‘,
HAd aax == y8, Haxoueu, ecin npH HeweTHOM yucaurene
3HAMEHATENb YeTHHH, TO mapabonsl OyAyT ONPOKHHYTH
0 OHY CTODOHY CBOeR OCH, TaK YTO HX BepuuHa A
(yepr. 76) Gyner rouxofi s;)sapara, KaK BO BYOpOH Ky-

Guueckoft napaSone x = y¥, i axx=y8 Bce 310
CNeayeT H3 TOFO, YTO YETHAA CTENeHbL HE MOMET MMETDH
OTPRUATENEHOTO 3HaueHHd, Tenepb OYERHANO, YTO:

1° B touke nepern6a A (uepr. 77) paamyc paa-
BEPTKH MOXET OWTh GeCKOHeYHO GONBWHM, KK B CAY-
Yae aax==Y5, HIH GECKOHEYHO Ma/LiM, KaK B CAy-
uae aax®=yb. .

2° B Touke nosspata A (yepr. 76) pamuyc pas-
BEPTKH MOXET OWTh MAH GeCKOHEYyHOCTHID, KaK B CAy-
4ae adxx=y5 HAM Hynem, kax B cayvae axx = yB
8% Ms roro, uro panuyc passeprkn pases Gecio-
HEMHOCTH H/IH HYJI0, He cnenpyer (vept. 73), uTo KpHBad
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TIPH 3TOM HMeeT TOUKY neperufa wuam Bo3Bpara. Jle#i-
CTBHTENBHO, B Ciyuae aBx = y oH paBeH GeCKOHEYHOCTH,

, B cayyae ax8=y+ on pasen Hyato, W, ORHAKO, O6e ITH
napaGons pacnonaraoTcs no 06e CTOPOHW CBOeH och
nono6He 06uKHOBEHHOR mnapabone %),

fIpumep IV.
89. Ilycrs xpusas AMD (uepr. 78, 79) — runep6ona
And 3naunc ¢ ocsw AF (@) u napamerpom AF(4).

Hepm, 78. Yepm. 79,
[To cpoftersy 3THX nuHEi GyneM HMeTh:

abx = bxx
y=y =

abdx T 2bxdx
dy = e
oV aabx F abxx
— a6 dxe
ddy = = — :
daabx F dabxx V aabx F abxx
Ecin noactasnTh 3TH 3HadeHMs B ofulee BHIPaWeHne

MES D arap veaTa
’ —dx Iidy ’
14* '
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TO A9 STHX ABYX KPHBHX OKaXeTCH, HTO

aabbs4abbx-4Abbxx+tdaabyxFaadbxx
2atbb X

MC=

AME
XV aabbTaabbx+4bbxx+daabxzdabxx == %5 !

TaK KaK B TOM H QPYroM Ciydae

o (YT

‘Vaabb ZF 4abbx -+ 4bbxx 1 daabx F 4abxx
2a
310 IaeT caepyioulee NOCTPOEHHE, KOTOPOE TFOMMTCA
#n Ans napadonsl,

Bosemen MC passon yqe'raepeauoﬂ BENPEPHBHOf
yeTBepTON NponopuuoHansHO# k napamerpy AF u orce-
KaeMOMy OChl0 nepnenamxynapy MQ; Ttouka C Gyzer
TOrXa HA PAa3BepTKe.

oaowus x==0, Gyzem umers (§ 83) AB =5 b.

U ecrn MH NOAOKHM B saaunce x—-;— a, 10 uaﬁneu

DG (ttep‘r 79)_aV—b, T. €. PaBHLIM MOJIOBHHE Mapa-

Metpa Manoft ocd. OTciona BHAHO, YTO A4 SAMMNCA
paseeprka BCG 3akawuusaercs B Touke G Ha ManoR
ocu DO, B koTopoH oHa 06pasyer TOYKy BOSBpATA,
B TO BPEMf Kak A1f NApaGoiamM H runepSOAH passepTka
TPOCTAPAETCA N0 GeckonewHocTy 93),

Ecan B sanunce a==5, 10 MC=-;— a, OTKyJa

CI€AYeT, uTO BCe PARMYCH PAaIBEPTKH DABHH MeNOy

’



i

y

.

b
" .

RERR s i il |t

AHANU3 BECKOHEUHO MAJALIX 213

coGofi M 4TO CTan0 OuWTh oOHAa OyIeT JuuL TOYKOH;
SM/IHNIC B 9TOM Caydae ofpaiiaeTcd B KpPyr, pa3sepTKOR
KOTOPOTO ABASETCH €ro UeHTp. 3IT0, Kak H3BeCTHO, C€O-
OTBeTCTBYET HCTHHE.

fIpuxep V.

90, Itycte AMD  (uepr. 80) —~ 06uiknOBERHan JNOra-
PH(MHYECKas KDHBaA, MPHPORA KOTOPOH TaKOBA, YTO EC/IH
yepea A6y ee Touky M NpoBeCcTH NEPNEeHAMKYAAPHYIO

* Kk acwunrore KP nwmuio MP u xacateasnyio MT,

TO moakacateashas PT Bcer-
La paBHa AaHHOA npamo# 4. g

Hrak,

OTKyZa

iR
x
N

AudepeHnuan 4ero, €CAH Nonarath d.X NOTORHHHM, RAeT:

dydx __ ydx®
a = aa '

ddy —

IoacTaBasa STH 3HAYCHMA B g§'+_;y3, Haiinem (§ 77):

ME == — 220
y

ChenoBaTenbHo,
EC wan PKw= =207 o),

310 Aser caeaywillee NOCTPOeHHE,
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Oraoxuam PK, pasuoe TQ, B cropony TOYKM T,
fIOTOMY 9TO OHO OTPHUATENBHO, W nposenes K napan-
aeasio PM. Sl yteepxpaw, uro KC nepeceyer nepnexan-
kyasp MC B uckomol Touke C. Re#tcrButennno,

_ aa-+tyy
Q= —

Ecan yronso, uro6u Touka M 6una TOYKOH HauGonb-
Wel KPHBH3HH, TO HAZO BOCMONBIORATHCH dopuynon:

dx*dddy |- dyd dddy — 3dy ddy? — o,

KOTOopas 6wmna waltgena (§ 86) o mBropom npumepe,

Hoxcraenss 8 Hee suecto dy, ddy, dddy wx 3uave-
g YEX  yd2  ydxs
S az ' g8

M(y)=a]/_—;——.

SlcHo, yto ecan mpuusTs dx sa AOCTOAHHYIO, TO
OPIHHATH ¥ 6YAYT OTHOCHThCH MoKy co6oH, Kak ux

audepennnana dy uan :x » OTKYZa C/GAYET, ¥To OHHM

o6pasysor TEOMETDHYECKYI0 mporpeccHio, He#tcrautensuo,
€CIW NpeacTaBuTh Cebe, uro ACHMNTOTR, HAH och PK,
Pa3lienena na GeCKOHEUHOE YHCMO PABHMX MAnhx yacTe,
Pp wan MR, pf wan mS, fg wi nH n . A., SaKaw-

GEHHBIX MeMIy opamuatamu PM, pm, fn,goun 1, A,
TO MOAyuHTCHS

Hanpem:

PM.pm::Rm .Sn::
2 PM—-Rm wan pm.pm -Sn uan /.
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Tak we NOKA3LIBAETCH, UTO
pm . fn::fn.go

u 7. 1 Crano Guts opmusath PM, pm, fn, gonr. &
06pasyioT reoMeTpHYECKyi0 NMPOrpeccHio,

fpumep VI,

91. flycty kpusan AMD (uepr. 81) — norapudmute-
CKaf Coupans, NPHPOa KOTOPOH TAKOBE, YTO eC/H KaKyw-
nubo ee Touky M coeguuuts npamot MA ¢ purkenpo-
BAaHHOA TOukoft A, ee UEHTPOM,
M npoBecTH Kacareasuyio M7, {
10 yron AMT Bciony ocraerca MO
HEeH3MEHHBIM,

Mpu nocrosusom yrne AMT
unh AmM oreowenne mR (dy)
k RM (dx) Gymer TOoXe no-
ctoanHmM, [Tlosromy audepen-

uHan :—:: nomkeHn OuTb Hynem, -

yto pzer (ecau dx npeanono- '
WHTb  MocrosuubM) ddy =0.
Ecas Ha ocHORaHHM 5TOro B ofwew swpawesns ME
AAA <Ayuas, KOTAA BCe OPNMHMATH BHIXOAAT M3 ORHOR
TOYKH, T. €, B

Yepm. 81.

ydxt4-ydy?
dxt F dys— yddy ’
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OT6POCHTL uner y ddy, 1o NOAY HTCH:
ME =y,

ME = AM.
Oro naer caenylowee noctpoense,

lNposenen AC nepnenzukynspro AM o nepeceye.
uug 8. C ¢ npamod MC, NMEPREHANKYAPHOA K KDHBOR;
Touka C Oyner Torma wa passeptke ACG.

Yean AMT u ACM pasun, AOTOMY YTO KaxAuft
H3 HHX NIDH CAOKEHHH ¢ OZHMM H TeM e yraom AMC
RaeT npaMo# yron. 3uayur passeprka ACG ssametcs
TAKOH Ke JOrapuPMHYecKoN CNHpanblo, KaK M gau-
Has AMD, u oTanyaeTcs OT HEe TOABKO PACTONOKENHeEN.

TIpeanonoxum, ¥ro aana Touka C Ha passeprie ACG,
H TpefyeTca onpesennts B STOR TOYKe AR¥HY paaryca
passeptki CM, kotopuht (§ 75) pasmsercs wactu AC,
coBepuiaiouieit GeckoHeyHOE 4HCaO 060pOTOR, npemne
HEM NONACTh B TOYKY A. SIcHO, 4T0 244 3TOTG JOCTaTOYHO -
nposecTn AM neprevmuxynspuo x AC. Takum o6pa-
30M, ecau nposecri AT nepnennakyaspuo k AM, TO
kacateapHan MT Gynetr Toxe papnatecs AM — OTpesKy
*aanno# norapudmuveckon cnupasn AMD.

Ecan npencrasute ceGe Geckomeunoe uncao OpAH-
Hatr AM, Am, An, Ao u 1, 1., o6pasyomux Mexay
CO60M GECKOMEYNO Manme W DABHNE YrAM, TO AICHO,
uro rpeyroashuxn MAm, mAn, ndo u t. n, Gyayr
NONOGHH, MOTOMY YTO YA NMpH A paBHW H NO CBOH-
CTBY NOrapHQMuueckoR cnupasn yrim npu m, n, o,
HT. 1. ToXe pasuu. Cregosareasko, AM.Am::Am . An

T. €.
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w Am.An::An.Ao w 1. n. Orciona BumHO, uTO
 Korma yras Mexiy opauwHatamn AM,T Am, An, Ao
- W T. A. PaBHB, TO ITH OPAWHATH OOPA3YIOT TEOMETPH-
4ecKylo nporpeccuio %),

fTpumep VII.

92. Tlycte kpusas AMD (uepr. 82) —oana us Gec-
KOHEYHOTO MHOXECTBA Cnupaneft, KOTOPHE MOMHO
nocrpouts 8 cexkrope BAD y kotopme ofaagaior Tem
CBO#CTBOM, 4TO €CAM TPOBECTH (IPOW3BOABHHA pPaZMyC
AMP u o6osnaunts Bclo ayry BFED uepes b, ee
vacte BP uepes z, paauyc AB uan AP uepes a u
ero wactb AM 4epes y, TO MOAYyuMTCA NPONOPLMA:

b.z::a™ . y™,
Ypasuenne cuupann AMD ects
a™z
ym= REraa
BHdeperuan 4ero naet:
m—ld a’” dz 7
my Y= Hepm. 82.

Ha nonobua cektopos AMR 1 APp nonyuaercs:
AM(y). AP (@): :MR (dx) . Pp(dz) =2

I'Ipu NOLCTAHOBKE 3TOr0 3HayeHusn BMGC‘I‘O dz B TONBKO
YTO HalleHHOe YpaBHEHHE TIONYYHTCH:

141
mymdy— a dx ,
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Audeperunan vero (d.x npexnosaraercs MMOCTOHHHBIM) eCTh
mmy™ ' dy* + my™ day — o,
pn nenennm na my™™* orciona noayyaercs:
—yddy = mdys,
H, CEAOBATENLHO,

_ YA yde N yde | g
ME (§ 77) (dx’-r-dyz—yddy)_dx2+m+1d)m ’

4TOQ Azer caenywomee nocTpoeune.

posenem vepes neutp A NepneRaukyaspuo Kk AM
npsmyio TAQ, xoropas nepecever Kacarenvhyw MT 8 T
H neprenaukynap MQ 8 Q, u nycrs

TA+m-+TA4Q.7Q; TMA ., ME),

5 yrsepxnaio, uto ecan nposects EC napaaneavo 7Q,

TO OHa nepeceser MQ B Touke C, npumamnewmauen
passeprke.

HelcTBuTensHo, U3 napamneasioctn MKG w TAQ
BHTEKAEeT, 4T0

MR(dx) +m T1RG (%”) MG (dx -.Fz,;;) o
HTAmFTAQ.TQ

. = YAt ydy?
DAM(y) . ME s
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lpunxep VIIL

93. NMycte AMD (uepr. 83), — o6HKHOBeHHAA MONY-
LEXIOHA],” OCHOBaHKE KoTopoH B paBHo nomyokpyx-
socTH ofpasyiomero kpyra BEA.

O6o3uauns AP uepes x, PM uepes y, myry AE
wepea u u amamerp AB uepes 2a, wu Gyaem

N0 CBOHCTBY KDYra HMeTb, 4TO 4
P ' 2/
PE =V 2ax-—xx, .
a 110 CBORCTBY UMKAOWAMW, 4TO  M&—- —P
S 4 N
ye=utV2x—xx. N Ng~
HNu¢epenunan nocaeanero e
Raer: T
dx — xdx /
d =d“ 4 p— == ’
4 + V 2ax—xx /
2aa‘x—xaix ga_._x o 4
]/'2ax—~xx Hepm. 83.
adx
€CnK TIONCTABHTh BMECTO di €ro 3HaueHHe ~—r————.
Vox — xx

Ecau nonarate dx nocroskHbiM, TO
—adxe

ddy = <V 2ax — xx

[MoacraBaas TH  3HaveHus B dx¥ 1 dy? de'-}-d’y"
— dx ddy
noayunm (§ 78): L
MC =2V 4aa — 2ax,
T. ¢. 2BE nan 2MG %),
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Ecae nonowuts x =0, 10 nm pamuyca passeprku
B Bepuwiine A mul nonyinm AN = 4q. Ecay xe NONOKHTL
X==2a, TO OKaKETCH, 4TO pamsyc Pa3BePTKH B TOYKe
D oxaswBaercs wusem wau HyJAeM, OTKyAa BHAHO, YTO
PasBepTKa HAYMHAETCA B TOvKe [), 2 KOHuaeTca B N,
TaK YT0 BN = BA,

Hro6u suacuuTe npupony srom PasBepTkH, mocra-
TOUHO JOTIOAHHTL mpaMOyronsiuk BS, onwcats noay-.
kpyr DIS c nuwamerpom DS u nposecrn D/ napan-
neavno MC wnm BE, Tlocae storo acuo, uto yron BD/
paeen yray £BD u swavur ayru DI n BE PaBHH Mexay
co6oft, OTKyAa cnedyer, uto Hx x0past DI u BE nan GC
TO#e DABHN. 3nauuT, ecan nposectn /C, 10 JC Gyaer
PaBHOR u mapannenstiol DG, xotopas cornacko cro-
o0y MOAYYEHHA LHKAOMAN DaBHAETCH ayre BE wan DI
Cnezosarenbno, passeprxa DCN ects NOAYUHKIOHR,
HMEIOWAR OcHOBaHHeM npaMywo' NS, pasny DJS —
TONYOKPYXHOCTH ee 06pagyiowero Kpyra, T. e. sto —
Ta ke noayuukrouna AMDB, roasxo nepesepHyTaq.

Caedcmsue.

94. ficro (§ 75), uto orpesox unknonaw DC Basoe
Gomnwe ee Kacatensphort CG wm COOTBETCTBYIOLLEN
xopau DM, a nonyuuknowpa DCN szsoe Goabure
ARaMETPa cBOero obpasywuiero kpyra BN wan DS,

Apyzoe pewenue,

95. launy panuyca MC momuo matith Takke Ges
BCAKHX BKAANOK, WMEHHO Cleylomum 06pasom.



AR TR T TN T TS

AHANH3 BECKOHEYHO MAARX = 27

[lpencrasue cebe apyro# nepnenauxyasp mC, Gec-
KOHEYHO GAHBKHI K NepBOMY, APYryX MapaniedbHylo me,
apyryw xopay Be u onucap u3 uenrpos C u B manue
ayru GH w EF, ofpasyeMm nRpaMOYrosbHHE Tpeyrojih-
nukn GHg n EFe, xotopwe Gynyr KOHrpysutHu. [e#i-
creutensio, Gg = Ee, notomy uro BG wan ME pas-
Kaetca ayre AL, a racxe Bg wnu me passasierca ayre Ae;
KpoMe toro g unn mg— MG = Fe wiuw Be —BE;
n anavur Gf{ Gyner pamusteca EF. A Tak xak nepnew-
aukynap MC u mC napannensun xopnam E£B u eB,
10 yroa MCm Gyaer pasuatsca yray EBe, 3nauutr us
TOro, ure ayrk GH n EF, naMepaionine 314 yrau, paBHs,

cnenyer, uro M pasuycn CG n BE toxe pasHu; caemo-

saremsio, MC wago ssare Basoe Gonsme MG nan BE.

Hesna,

96. Ecau umeemen nexomopoe xowesnoe usu 6ecKOREXHOE
MHOXNcecmeo deausun a, b, ¢, d, e u m. 0., xomopue nped-
CMAsARIONt COB0/0 AUKUL UAR NOBEPXHOLMU HAU MEAG, MO
CyMMa ecex ux pasHocmeli a—b-+b—c4c—d+d—e
4 m. 0. pasiiemcs RauboAbwell U3 HUX 3 MUMYC KAUMEHb-
was us NBX & uAu npocmo rRaubosvuell u3 Rux, Kozda
RAUMEHVUIGR PABKA KYAN.

D10 oueeuano 99}, '
Credemsue [,
97. Us nonosun cexropos CMm w CGH sacwo, 4ro

Mm —saeoe Gonpme GH uan pamuok e EF, a 7ax
KAK BTO BMEET MECTO, rile 6u HH npeanonarats Touky M,

TO cymma Bcex Mamux ayr Mm, 1. e. yacte Am nony-
uuknonau AMD, snaeoe Gosbiure CymMB BCeX MAMHIX
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ayr EF. A tak xak wanyio npamyio ef, nepnenguy-
ARPHYI0 K A€, MOMHO DAacCCMATPHBATL KAK Maayw ATy,
OMHCAHWYI0 M3 uentpa A, To Manas ayfa EF, cocras-
Asouan vacrs xopam AE, nepneunmkyaspHott k BE,
eCTs pasHocts x0pa AE u Ae, u, caenosarensHo, cymma
Beex Manmx ayr EF v nyre AZE Gyner paBha cymme
pastocreRt Bcex xopa AL, Ae m r. I. B ToH e myre,
T. €. COrMacHO neMme oHa Gyner paswa xopme AE. Ilo-
9TOMY OueBHAHO, 4TO 4acts AM noaynuxnouam AMD
BIBOe Goabine COOTRETCTBYIOMER XOpAW AF,

Caedemsue 1,
98. IlpocTPaHCTBO MGgm (§ 2), wan 1panmeuss
MGHm = Mm -~ GH X MG — 3.EF x BE,

T. €. OHO DZBHAETCA YTPOCHHOMY Tpeyroavnuky EBF nau
EBe. Orciona caenyer, uto npocrpauctso  MGBA,
CyMMa BCeX STHX TpaneuHii, BTPoe GoJblle YACTH
kpyra BEZA — cyMMB Bcex STHX TPEyTO/bHHKOB,

Caredemeaue 11

99. OBo3HAYHMB BP uepes z, ayry AZE nau EM wnn
BG uepes u u paamyc KA uepes g, ROMYYHM, uTO
napamenorpad MGBE =uz., Ho nromass usknounmgs

MGBA = 3BEZA = 3EKB - %«au; CcnenoBaTeNs-

Ko, npoctpancrso AMEB, saxmouenHoe Mexay 9acTsio
unknonns AM, napannenvio ME, xopao# BE u ama-

setpom A B, Gyner pasto 3EKB + —:% an — uz, 'Orclona
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caepyer, uTo ecau BanTe BP (2) = %a, TO NpPOCTPaH-
creo AMEB Gyaer srpoe Gonbuie CoOTBeTCTBYIOWEro
Tpeyroabika EKB, m, cnenosatensHo, ero xpampatypa
HE 3aBHCHT OT KBAAPATYPH KPyra. 310 BOEpPBHE OTMe-
THh r. Twoiirenc. Bor ewe apyroro pona mpocrpascTso,
00faaaioliee TeM ¥Ke CBOHCTBOM. .

Ecru or npocrpanctea AMEB oTuaTh cermeut
BEZA, 10 ocraercs npoctpancrso AZEM == 2EKB L
~+au-—uz, orkysa smamo, uTo Koraa Touxa P nona-
Raet B ueHtp K, To npoctpancrso AZEM ‘pasraeTcs
KBaZpaTy paxwyca. QUEBHIHO M3 BCEX fIPOCTPAHCTB
AMEB w AZEM r0m6K0 5Tn 183 HalpenHwx mpocgpan-
CTBa 061a0a10T KBIAPATYPOH, HE 3ABHCHMON OT KBaupa-
TYPH kpyra 100),

TIpunmep IX.

100. Tlyctb noaysnuuuknonna 108) AMD (uepr. 84)
nosyueHa Kauyenuwem noaykpyra AEB no apyromy Heno-
neuxHomMy kpyry BGD; rtpebyercs
OnpeNeAnTh H4 AAHHOM MO NOAO-
Keuuo nepnengukyaspe MG rouky
€r0 TNPHKOCHOBEHHS K pasBepTKe.
Uro6H BOCHONE30BRTLER O6UMMH
dopuyaamMu, Hano 6u107 6n’ BIRTH
B KauecTBe OpauHat kpueoh AMD
NpAMBIE NKHAH, MEPNEHAHKYAAPHHE
Kk ocn OA, n satew HafiTH ypas- Hepm. 8.
HEHHE, BHPAKAIOMEE CBR3L aABCLUCC C OPAMHATAMH H/M
#X audepenunanos, Ho tax kak nogobuoe ssiyncrenne
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" 6u0 O -OeHE TDYAHHM, TO B TAKMX CAy4asX aAydiwe
NHTATBCH HAHTH pellieHHe, HCXOR M3 caMoro cnocoba
08pasopakyua KpusoH. _

Koraa noaykpyr AEB npuxonur B nonoxenue MGB,
PR KoTOpOM OH Kacaercd B G ocuosanun BD), u o6pa-
syloumtas Touka A mnonanaer s Touxy M RONY3NHIK-
kaouaw "AMD, 10 scho, yro:

1° yra GM paeka ayre GD; a taxe ayra GB
TOABWKHOrO Kpyra pasna myre GB  HenoasmuHOro,

2° MG (§ 43) nepnensukyaspra K KPKBOR, Tak
KaK €CaH  paccMatpHBaTh noxyokpyxuHocts MGB wau
AEB u ocrosanne BGD xax COBOKYNHOCTH GeckoHey-
HOro HUHCIA COOTBETCTBEHHO DABHWX MalHX NPAMHX, TO
O4eBHAHO, uTO noiysnuumkonna AMD Gyaer coso-
KYMHOCTHIO GECKOHEUHOTO YHCAA MAAWX AYF, HMEIOLIAX
LUCHTPAMH TNOCAEAOBATENLHO BCE TOYKM Kacawus @
H OfHCAHHLIX ONHOA W TOR xe Touko# M wmm A.

3° Ecau ommcats u3 nuentpa O Henoneummoro Kpyra
koHuenTpuieckyo ayry ME, 1o nyru MG u EB no-
ABHIKHOTO Kpyra GyAyT pasHu meway coboft Tax e,
KaK # ux xopaw MG u EB w yram OGM n OBE.
HeRctautensho, npamwe OK n OK, coennusiomue
UEHTPH OGOHX STHX KPYroB, DaBHH, TAK KaK OHM
POXONAT 4epes TOYKK Kacanus B w G; nostomy,
nposeas paamyci OM, OF, KE, wsu ofpasyeu
KOHIrpYSHTHEE TpeyronbHnkn OKM n OKE. U max
Kak yron OKM pasern yray OKE, 1o HIMEpRIOLLHE
3TH yran ayrh MG n BE onunaxosmx NOAYKpyron
MGB w BEA 6ynyr pasnu tax Xe, KaK M Hx
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xopm MG w EB, otkyza caenyer, uro B yraw OGM
n OBE Ttoxe GynyT pasHb,

[MpeactayM ceGe Teneps APYro# (1ePNEHAHKYAAP
mC (uepr. 85), GeckoHeuno GAMIKMR K MePEOMY, Apy-
Iy KOHUEHTPHYECKYIO RYTY me W Apyryio xopay Be;
nycts #a unenrpos C u B onncauu manwe ayru GH
n EF. Mpamoyroaskwe Tpeyroasuukk GHg n EFe xou-
rpyauTHH, noToMy uto Gg umm Dg — DG = Ee nau ayre
Be— nyra BE, a Hg wan mg—
— MG =Fe unu Be— BE. 3na-
ynt, Manas gyra (Gff OymeT paBHa
mancil ayre EF, OTKyma ¢heayert, uto

yron GCH othocurca k yeny EBF, 8
Kax BE x CG. Taxkum o6paaom

BCA pr}lﬂoc’l‘b CBOANTCA K OTHICKa-

HUIO OTHOILEHWA 3THUX yraoB. ITO L~

AENaeTcs CAeNyomUM O06pasoM, TR

Ecan npoeecy# paauyc OG, Yepm. 85.
Og, KE, Ke wu ofosnaunte OG
uan OB uepes b, KE wow KB wiu KA uepes a, 710
acio, uto yron EBe = OBe— OBE=0gm —
~—OQGM =(ecau nposectu GL # GV napannensho
Cm u 0g) LGM — OGV = GCH — GOg.
Crano Outa -

yron GCH = GOg- EBF.

fIpu pasenctse ayr ‘Gg u Ee mu Oynem HMeTb:
GOg.EKe wm 2EBF::KE(a).0G (8);

15 3ax. 2051, — Jlonurase,
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cnenosénenwo,
yron GOg= 22 EpF

GCH =28 j ® EBF.

3naunr,

GCH .EBF wum BE.CG:- ""‘j”.:,

H, CACAOBATE/NLHO, HEH3BECTHAA .

&
CG = %TF BE nan MG.

310 Azer caeayiomee mocrpoenue.
Ecau ssate (uepr. 86)
OA (2a-6).0B (6):: MG .GC,

To Touka (' OyaeT Ha passeprke.
SlcHo, uto: 1° 3ra passeprka mas
‘ YWHAeTCA B Touke [) W Kkacaercw
B Hed ochosaua BGD, notomy 4to B 3t0H# ToUKe
ayra GM crauosutea Geckoheuno manon. 2° OHa Kou-
yaerca B Toyke N, Tak uro

OA.OB::AB.BN ::
::0A—AB wnv OB. OB — BN nia ON,

1. ¢&. OA, OB 1 ON o6pasyior HENPEPLIBHYI0 Tpomop-
unio. 3° Ecau Teneps onmcars ua uentpa O xpyr NSQ,
TO # yTRepHAaw, ut0 pasmeprka DCN o6pasyercs Ka-
HeHHeM MOABUXHOrO kpyra GCS ¢ nuamerpom GS wan
BN no HenonamkHOMYy xpyry NSQ, 1. e. oHa Gyaer
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fionysniuukaonncH, nomoGHofl fawHo# wumM TOro ke
poma (notomy uro duamerpet AB i BN noismxumx
KPYroB OTHOCATCA Mexay coBoM, xak pamuyck OB n
ON HemoasumuEX Kpyros), #o OMPOKHHyTOR Tak, uTO
e¢ BepwuHa npraercA 8 1. Jlna aoxasarennctsa npeg-
MONOXKM, YTO AHAMETPH HOABMAHWX KPYroB HAXOZATCH
Ha npoxasonbHolt npsimolt O, npogenesHon H3 uexHTpa O;
OHa npolner yepes Touku Kacauws S n G; n, ecan
AB unn TG .BN nwm GS:: MG.GC, touxa C Gyaer
HA pasBepTKe H KPOMe TOrO HA OKpyXHOCTH Kpyra GCS,
NOTOMY  4TO fipu npamom yrae GMT yron GCS toxe
GyneT npaMuM. A u3 pasesctsa yrnos MGT n CGS
caenyer, uro ayra TM uan GB oruocuren x ayre CS, -
kak puametp G7° k anamerpy GS::0G.OS:: GB.NS,
H, crenosatensho, Ayru CS w SN pasiui. 3uaunt, v T. &,

Credemeue 1.

101. ficro (§ 75), uto orpesox smummkaonas DC pa-
seH npamod CM; cirenosateneno, DC QTHOCHTCH X ero
kacarenshot CG:: AB-BN.BN:: OB--ON.ON,
T. & KaK CyMMad IMAMETPOB OGOMX 06pasylomux Kpy-
TOB, WIM NOABUXHONO M HEMONBMKHONG Kpyra, K pa-
ABYCY HEMOABHXHOTO KpPyra, DTy ME HCTHHY MOXMHO
elle OTKpHTL CAeAYIOLIEM ClocoGoM: #3 nomobna Tpe-
yronsirkos CMm w CGH (uepr. 85) Gyzem nmern:

Mm.GH waw EF :: MC.GC ;: .

11 OA+- OB (2a-1-25).0B (b).
15%
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Orciona cresyer (xak B § 97), 4T0 yacts SnUUMKAOHAN
AM otHocuTcA K cooTBercTBylomeR XopAe AE, xak
CymMMa nnameTpoB o06pasyioHiero Kpyra H OCHOBAHHS
OTHOCHTCA K Paguycy OCHOBauug 103),

Caedemsue I,

102. Tpaneuws MGHm = % GH—I—%Mm X MG
(uepr. 85). Hanes,

¢ (s ma).cM (L2 Ma) - o, m= 232 gy
A rax xax GH=EF w MG=EB, 1

MGHme“;':&EFX EB,

1, & Tpaneuus MGHm scersa oTwocHTcs K cooTser-
CTBylomeMy Tpeyronvhuky EBF::2a-}-35.5.

Orciona ¢neayer, yro npocTpancTso MGBA, 3axno-
YCHHO® MeXAy NepnesauKyAapaMu K snupukaonge MG
u AB, ayron BG wu orpeakoM smuumxsonzu MA,

ORHOCHTCA K CeMEHTY  COOTBETCTBYIOUIEro  Kpyra
BEZA::2a13b.5 1),

Caedemsue 111,

103. Ougsuano, 40 keanparypa nponssoabHOf udcTy
STHUHIIONAN BABHCHT OT KBALPATYDH KPYra; HO ecau
83a7h OQ (uepr. 87) — cpearoio nponopukonansny OK
H QA —n onucars Taxum pamaycom ayry QEM, 10
il yTBEPMAI0, uTO NpocTpancreo ABEM, saxmouennoe
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Mexay awamerpom AB, xoppo#t BE, ayroh EM w or-
peskoM snuumkaouan AM, ortHOCHTCH X Tpeyroam-
miky EKB ::2a-}-35.5. [leticreurensno, o6oanaums
ayry AE wan GB vuepes u#, a paanyc OQ uepes z,
Gynem uMeTs;

OB(6).0Q(2)::GB{u).RQ uan ME = —.

CnenoBatenbHO, TPOCTPAHCTRO RGBQ
u MGBE, 1. «.

—GB—}—- RQVBQ zzu-bba

Ho (§ 702) nnowmaae anuumkaouns

MGBA = ?““” 20435 pEZA—  Yepm. 87.
—2at 3 ><£1<3+"’“+3"><1<52A (%),

-

3H2YNHT, ECTH OTHATH OT ITON NAOWANH TPEAAYLLYIO,
TO OCTaHETCH

ABEM=2aaa+3abc;;l-bbu—-zzu+2¢z+ SbXEKB—

—— X EKB,

2¢+ 3b

TaK Kax, no NOCTPOeHHIo, 2Z==2aa -} 3ab - bb. Or-
Cl0la BHIHO, YTO KBALPATYpPA S3TOFO MPOCTPAHCTBA He
33BHCHT OT KBaIPaTYPH KpPYra, NPUYEM STHM CBOBCTBOM
p6nanaer §s Beex €My 110A06HEIX TONBKO 5TO I POCTPAHCTBO,
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Bor eure apyroe NPOCTPAHCTBO, OOA3galOIEe TeM xKe

csolicTrom. Ecam  oTHaTe 0T npoctpawcrea ABEM

cermenr BEZA (%aa—{—EKB), TO ocraWerca npo-

CTPAHCTBO

AZEM:?aau+2aba+bbu—-zzu+2a+2b X EKB =

25 &
=252 ek,

ECAR. MONOKUTE 22 = 2aa |- 2ab -} bb; 1. e.ecan paa-
ACAUTE NOMYOKPYKHOCTH MONOARM NIPU TTOMOUIK TouKH F,
TO npoctpaucteo AZEM 6yner otHoCHTBCH K YABOEH-
HOMY Tpeyronsuuky EKB, 1. e. K KBampary pa-
anyca:: OK (a-+5).0B (&). '

Caedemsue [V.

104, Ecan nonemxuon kpyr AERB (4epr. 88) karurca
o HemoABwkHOMY Kpyry BGD usuyrpn, 10 ero ama-
MeTp AB Ma NONOXHTEALHOTO CTAHOBHTCH OTPHUATEB:
Hylk, 8, CICAOBATENLHO, HANO NEPEMEHMTL BHAKH npH
VIGHAX, B KOTOPHE O BXONMT B HEYETHON CTemeny 104).
Orciona cnenyer, uto 1° Ecam nposectk MG, npo-
HIBONLHUA NEDNEHRUKYASP K IMAONHKNOWZE, M B3ATH

0A(5—2a).0B(b) : : MG.GC,

To Touka €' oxawerca (§ /00) wa pasmeprie DCN,
06pasoBaHHON KaueHMeM Kpyra c Auametpom BN no
BHYTPeHHER CTOpOHE OKpPYXHOCTH NS, KOHUEHTPHYE,
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ckoht ¢ BD. 2° Ecan onucats ws ueutpa O ayry ME,
TO 0TPe30K ranouxkaonas A M 6yner ornocutsca (§ 101)
K xopre AE ::2b—2a.8. 3° Ilpocrpancrso MGBA
otHocurcn (§ /102) x cermenty BEZA :: 3b--2a.5.
4° Eciv B3ATH

0Q — VZaa —3ab1-55,

T. €. cpepdeldl nponopunonansholt kK OK u OA, 10 npo-
crpaucreo ABEM, sakitiouennoe
MeKAY HACThO  THNOLMKAGH-
ne AM, myro ME, xopnoti EB
H muameTpoM AB, Gyner ortHo-
cutnca (§ 103) x TpeyroasHuky
EKB::35~2a-5. Ho ecmu
B3ATH

N

0Q wm OF =

=V 2aa — 2ab 1} b5,
T. e..TaKk, 4toGu ayra AE Gua 1]
YeTBEPTLIO OKPYXHOCTH, TO NPO- Hepm. 88.
crpactee AZEM, saknouen-
HOE MeXIy ¥acThto runoumkaonast AM u asyma pyramu
ME u AE, Gyner otnocutsca (§. 103) x Tpeyroasuuky
EKB, xotopu#t B 3TOM ciyyae CTaHOBHTCH NOJOBHHOR
KBaapaTa papmkyca:: 28 -—2a - b.

Caedemsue V.
105, Ecas npennonoxuts, 40 OB — panuyc Henoasux-
HOrC Kpyra (uepr. 86) cTaHOBHTCH GECKOHEYHO GOAbLILIMM,
10 ayra BGD qfpaturca B npaMylo AHHWIO M KpH-
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Bat -AMD craner oGnxHOBeHHON nHxrougoR. Tak kak
B 3TOM cyyae AB — AMAMETP NOABHKHOTO KPYra — eCTh
HHYTO (10 CPABHEHHIO C AHAMETPOM HENOABINKHOLO, TO:
1° MG.GC:: b.b. Neficteurensio §x=2a=35, t. e,
MG = GC, u, caenosarensno, ecnu B3sth BN = AB u
nposacti npamyo NS napannensmo BD), To passeprtka
DCN nonyuurca Kayenvem xpyra ¢ auamerpom BN no
ocoranmo NS. 2° Uacrs usknonan AM (uepr. 85, 88)
OTHOCHTCA K cooTReTcTRywulelt xopae AF :: 24,5,
3° Tipoctpancteo MGBA OTHOCHTCR K cerMenty
BEZA ::3b.5. 4 Vs toro, urto BQ (uepr. 87, 88),
nan = 0Q 5= OB, kotopoe s 0603Hayy uepes x, Gyner
==z b=V 2aa 2= 3ab - bb, caenyer (ecanm ocsoGo-
RUTRCA OT HPPANKCHANLHOCTH), YTO

XX 2bx —2aa = 3ab;

OTOPOCHB uNeH®, He comepWallMe &, TaK KaK OHH
CYTh HHYTO MO CDABHEHHIO C OCTANLHLIMH, OyneM

3 ‘
HMETh X =3 4. CrenoBarensHo, €CAH BIATL B OOLIKHO-

BEHHOA UHKIOHIE 3
BP = 'y AB

H nposecti npamylo PEM (uept. 83) napannensno ocho-
panuk BD), to npocrpancteo AMEB 6yneT pasusThca
YTPoenHOMY Tpeyroasuuky EKB. Hehctays Takum xe 06-
pasom, HailneM, 4TO eciu Touka P monanaer 8 uewtp K,
10 npoctpanctso AZEM, 3akaioueHHOE MeMAY YACTHIO
unkaounst AM, npamoit ME n nyron AE, papuseTcs kBaj-
.paty pamnyca. 310 6uQ A0KA33HO yKe paHblue B § 99,
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Saxcuanue.

106. Us Toro, uto ayrs DG u GM (uepr. 84} Bcerna
paBHN MemLy COGOH, cremyer, uTO yrox DOG scerna
oruocutca Kk yrny GKM::GK.OG. Tlostowy, ecau
wayano D umxaonam DMA, pansycw ofpasyousx
kpyros OG n GK w touka xacasms ( 3afaHul W
yTONHO ONpeaeqHTh ToONOXeHwe TOuKW M, onucu-
paiomleft UHKAOMAY, TO AOCTATOYHO NPOBECTH PAAHYC
KM rak, urobum yron GKM otHocHaca ¥ JaRHOMY
yray DOG::0G.GK. Teueps s yTBEpRARIO, 4TO
KOTA3a OTHOLIEHHE STHX DANHYCOB BHIPAKAETCA OTHO-
lleHneM umcen, TO 3TO BCErAad MOXHO cAenarh Teo-
METPHUECKHM MyTeM; CAeOBATENbHO, TOTAd LHKACHAA
DMA 6yner reomeTpHuecKodl.

JIeACTBATENBHO, €CAM _NONOKHTL, Hanpumep, 4To
OG.GK::18.5, To scuo, uro yron MKG nomxed
comepwars naHnmf yron DOG 1ea pasa u ewe 55
3TOro yraa, 3Wauut, BCA TPYAHOCTH CBOAMTCA K JENEHHIO
yrna DOG na naTh paBHWX uacTed. A reoMeTpaM Ha-
BECTHO, YTO RAHHWA YFOA WIH JAAHHY© AYTy BCErna
MOXKHO TEOMETPUYECKMM TyTEM DAa3feaHTh Ha Jioboe
YMCAO PABHBIX HacTeR, TAK KAK TpH 3TOM BCErAd TpH-
XONAT K YPARHEHHI, CONEPKAMIEMY TOALKO TpAMbE
AUHHKA. 3HavuT, 4 T. A

Sl yTeepwaalo kpome TOro0, uto uMknowna DMA —
MexaHHYecKas KDWBaR, WIH (YTO TO e CaMoe) uto ee
ToukH M HeNb3A ONPENEANT, TEeOMETPUYECKHM NYTEM,
xorna orHomenne OG k K He BHPAKAETCA OTHOWC~
BHEM wHcen, T. €, KOTAZ QHO WPPAlHOHAILHO,



234 [, &, pe-Jlonutans

. He#icTButennno (vepr. 89) Bcakam xak MexaHnye-
CKaR, Tak W reoMeTpuYECKaw JMHHA JHOO 3aMEKAETCH
aubo npocn;paercu B0 GeCKOHEYHOCTH, TaK Kak ee
06pasoBanue BCErNa MOKHO NPOAO/KHTE., 3HAUHT, ecnu
noasmknoft kpyr ABC onucwraer nipu
CBOEM nepEoM 06opoTe mocpencTBoM
cBoeR TouxkH A wuknomny ADE, To
3T LMKNOMLA ewWwe He 3aKOHUeHa, W,
UPONOAKAN KATHTHCH, KDYr oOnuuter
BTOpyio uuxnouay EFG, satem tpetsio
GHI w 1. 1. 1o Tex nop, noka ofpa-

Yepm. 89, 3ylowas Toyka A nocAe HecKoabKuX
060pOTOB He BEDHETCH B CBOW HCXOX-

HY' TOuky. Ecau 3aTeMm cHOBa Hauath Kauenne momBHK-
Horo kpyra ABC, od onsip onuuwer TY Xe KPHBY0
AHRMIO, TAK 9TO BCE 5TH LMKAOHAN BMECTE COCTaBANKOT
ToMeko oany kpusyio ADEFGHI u 1. 1. Ecan we pa-
AHycu 06pasylomux Kpyros HECOH3IMEDHMBI, TO HX OK-
PYMHOCTH TOXe OyIAyT HECOMIMEPHMMW, M, ClenoBa-
TeabHO, oOpasyomas Touxa A  mogBHIKHOrO Kpyra
ABC uxoraa e cmoxer BepHYTbCA B TOuKy A —
HENOUBHKHOIO, U3 KOTODOA OHZ BHUMNA, KAK OH BeAHKO
HK GBLT0 YRCAO 060POTOB, 3HauuT, RonyuHTCA Gecuuncaek-
HOE MHOMECTBO LMKAOMI, KOTOPHE O6pasyior, OflHaKo,
OAHy KpHBYIO nunvio ADEFGHI u 1. 0. Ecau Teneps
MPOBECTH uepea HEMOABHKMHM Kpyr GeckoHeunyo nps-
My, TO SICHO, YTO OHA2 nepeceyeT Kpuyio, NpoAoA=
KEHHYI0 A0 GeCKOHEHOCTH, B GeCKOHEUHOM wmche
TOYEK, A TaK Kak YPasHeHHe, Bupaxaouee npupony
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TEOMETPHIECKON JIHHHK, KOMKHO HMETb YHCHO M3MEpeHUA
no MeHbitiefl Mepe paBHOE UMC/AY PA3MHYHBIX TOUEK,:
8 KOTOPHX 3Ta /JHHHE MOMET NEepPeceKaTsCd ¢ npaMofi,
TO YpaBHEHHe, BHpaxaioUlee nPHPOAY 3TOR KPHBOH,
Gyaer MMeTh OeckOHeyHOe YHCAO HamepeHnfl. A rTaK
KaK 3TO HEBO3MOXKHO, TO OYEBHAHO, UTO KDPHBAA AOMKHA
OWTH MEXaRMYECKOR HAW TPAHCUEHAEHTHONW 106),

NPELNKEHHE 11,

3ANAUA,

107. Dawa xpusas BFC (epr. 90); uaiimu Oecucaennoe
xuomecmso auxuft AM, BN, EFO, dur xomopwx ona
Reanemer obweii pazsepmoll.

Ecan xpusyio BFC paapepryTs, HaukHas ¢ ToukH A,
70 ficHo, 4ro ®ce ToukM A, B, F nurn ABFC ondwyr
NPH STOM ABHXEHMH KpPHMBHE JHU-
nun AM, BN, FO, xoropue sce
OGyRyT uMeT: oOiled pPa3BepTKOR
aannyio kpusyio BFC. Ho nano 3a-
MeTHTs, uYTO Hauano xpuso#t FQO
He Oymer B Touke F, Tak KaK ee
PasBepTKOR ABARKETCA TONBKO YaCTh
FC. Ilns HaxomReH#s 3TOFO Haya- Yepm. 90.
712 HYXHO DA3BEPHYTL OCTABUIYIOCH
yacth BF, waumuas ¢ TouxkM F, yTOOGH ONKMCATh 4aCTh
EF kpusod EFQ, xortopas umeer Havyano B E M pas-.
BEPTKOR KoTOpOH ARARCTCR BCA KPRBAA BFC,
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Ecau yronno nattv touku M, N, O, we nonw3yscs
wuteio ABFC, 1o nocratouno B3aTh Ha Mw0BoR Kaca-
TeabHOA CM, otanusoft or BA, orpesku CM, CN,
CO, parnvie ABFC, BFC, FC.

Caredcmaue.

108. Oyesuauo, yro:

1° Kpuswe AM, BN, EFO ouenb pasamunm no
Tpupone; TaK, Hanpumep, y kpusod AMB ee Bepuune A
panuyc passepTkd pasen AB, B TO BpeMs Kak y Kpu-
Bofl BN on pasen wymo. Takwe u3 caMot GOpPME KpH~
Boi EFQ #cHO, 4TO ©0HA CHALHO OTAMMAeTCS OT
kpusux AM n BN. .

2° Kpuswe AM, BN, EFO Gynyr reoMerphye-
CKHMH, TO/NbKO KOTA2 AawHas BFC — reomerpnueckas
# BROGaBOK crnpamaseMan, IleficTBUTENBHO, eCAM OHa He
reomerpHueckas, To, B398 BK 3a abcumccy, Henban
GyaeT HaflTH reoMerpudecku opawHaty KC, a ecim oma
He CnpAMasemas, To, nposeas kacaTeasryw CM, nesos-
MOXHO GyAeT onpenenuth reometpuyeckw toku M, N, O
kpneuix AM, BN, EFO, notomy uto memas G6yner
HAHTH TEOMETPUYECKH NPAMOMHHEHHWE OTPE3KH, PaBHHIE
Xpusoht nunvin BFC wu ee vactam BF, FC 109),

3anmesanue.
109. Ecau xpusyio annuio BAC (4ept. 91), umeouyio
Touky nepernGa A, passepHyTb, HAMHHAA C TOYKM D,
OTAHYHOR OT TOYKW Repern6a, TO NPU pPasBEPTHBAHHM
wacti BAD obpasyerck uacte DEF, a npu passepru-
parnn vacth DC -~ octansuas vacrs DG, Tax wrg FEDG
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.
Gyner Bea kpuBan, nonyuennas passepTusanuem BAC.
OvyeBnagHo, 4TO 5T KPHBAA BOABPAMAETCH O6PATHO B TOY-
kax D) E ¢ TOI0 pasHsleR, y4TO B TOuke mO3Bpara [
gactit DE n DG o6pautens 0ana K Apyroft BHNYKIOCTHIO,
8 T0 BpeMa Kak B Toyke £ udcty DE wn EF pornyrst
C oaHo#t H TOR e cToponn. B nmpeawnywmest raase no-
Ka3bBAJI0Ch, KAK HAXOZUTEL TOUKH BO3BpaTa, nogobuue D;
' Tenepb CNpalIWBAeTCHd, KAK ONpefensTs TOYKH E, KOTO«
phle MOXHO HA3BaTh TOU«
KAMH BO3BpAT& BTOPOro K
poAa H KOTOpWE HHKeM £
M3 M3BECTHHX MHE JHI
elle He DPaCCMATPUBAJIHCE,
Y1o6u HOCTHrHYTH We-
A, nposeneM k uactH DE
IB2 NPOUIBOALHNX Meprex-
aukynspa MN. » mn,
OTPAaHHYEHHWX Pa3BEPTKOA
B Toukax N ¥ /2, B KOTODWX BOCCTABHM BTOPHE Mepe
nenaukyasps NH w nH x nepeum NM n nm. Tipn
aToM obpasywTcs asa marux cexropa MNm w NHng

OHU 0A0GHN, NOTOMYy uto yram MNm u NHn pasau,
3naunt, MH GyaeM HMeTsh:

Nn. Mm"NH NM.

Ho » rtouke mepern6a A pW)’C NH cranosutcs (§ 7))
GeCKOHEYHOCTbIO MM HyJeM, a paauyc MN, xoropuit
obpawaercs B AE, ocraerca koreuwo#t seanunun. Ches
ROBATE/ILHO, B TOYKE BO3BPATAa BYOPOTO Doaa £ oTHO4

Yepm. 91.
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wenne Nrn, audepennmnana paadyca passeprku MN;
K Mm, nudepenunany KpHBOR, HNOAKHO cTath Han
Geckoneyno Goasmmm uau GecKoHeyHO manum. Bepég-
crere TOro0; uto (§ 86)

. _— 1 8
Nt — —39% dy ddy"dx 4 &5 T .\ dx dady dxi |- dy2 3
= dx? ddy?
)

Mm s VI Ty,

Gynem uMets:

dx2 dddy + ayA dddy — 3dy dity? __ .
% didy? =0 i oe;

[
£ 7 o~

Yepm. 92, Yepm. 93,

- yMHOWHB HA dX ddy3, natinem dopmyny:

dx*dddy -+ dy* dddy — 3dy ddyd == 0 nnm oo,
Koropait U cayspT aam ONpenCneHns TOYeK BO3BpaTa
"BTOPOro Ppona.

Moxno eue NPEANONOKATL, HTO BO3BPATHAS Kpubas

BTOpOro poaa DEF (uepr. 92, 93) wan HDEFG umeer
" PasBEPTKOA TaKylo BO3BPATHYIO KpHByio BTOpOfO popna
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BAC, uto et 10uxa Bo3spata A cOOTBETCTBYeT TOUKe
BO3BDATd £; T. e. HAXOAMTCA Ha pamuyce pa3eepTkH,
buxoasiiem M3 Touku E. ITpr stoM ripeanonoxenun
iCHO, 4TO pammnyc paareptku EA Gymer Bcerna mau-
MEHDULM UM KAUOOAbULUM, CeIOBaTENbHO, ANDEPEH-
uhan obwero swpawenus (§ 78) paauyca passeprxH

s

dx® L gy 7

— dx ddy
nomken 6uTs B HCKOMON Touke E Hynem maw Geckoneu-
HOCTLIO; STO MNDHBOAKT X TOM e dQopMyse, 4To M
Npexae, U TAKUM 06Pa3oM oHa serfeTcA ofmeh dopmy-
10/ 7d HAXOKNEHHA TOYEK BOIBPATA BTOPOTG POAA 107y,



TJIABA VI

NPUMEHEHWE AWSEPEHLMAJIBHOIO MCHUCIEHWS
K HAXOXIAEHMIO KAYCTUK OTPAMEHUS.

Onpederenue.

PEOIMTONOXHM, uro u3 ceerauienca Toukn B ucxo-

ANT GeckoHeuHoe MHoxecTso nyued BA, BM, BD
(uepr. 94, 95), KOTOpHE OTPAWAIOTCR OT KPHBOH AMD,
NpUYeM YIAH OTPaMeHUs PABHH yraam nagennd. Jinuua
HFN, KOTOpOH KacaioTcR OTDAXeHHse JY4H HAH HX
npogomkennn AH, MF, DN, nasuBaerca xaycmuxod
ompaxcerur %),

Caedemsue 1.

110. Ecan nporomiurs HA no Touxun / Tak, 4rolu
Al== AB (uept. 94), u paasepuyts kayctuxy HFN,
HayKHaA ¢ Touku f, To moayumrcs kpusag LK, o6na-
Zalowan TeM CBOACTROM, uto Kacateawwan FL (§ 75)
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BCETAA paBHa OTpe3Ky Kaycrukn FH mnoc npamas H.
Ecan sastte ARa Geckoweuwo - Gamsxux k BM, MF
N3RAI0WAX H OTPAMEHHWX nyya Bm, mF, npoaoaxuts
Fm no [ w onucars w3 uentpos F w B manme ayru
MO u MR, 1o nonyuarcs
NPSMOYTONBHBE TPEYTo/b-
wiku MOm n MRm. 3tu

TPEYroNbHHKH KOHLPYSHT- +*
HH, TaK Kak npH ofweh ru- |

notenyse Mm u pasencrse
yraok OmM = FmD =
=RmM manme cTopo-
Hu 1% Om uw Rm 6ynyr
To¥e pasH, Tak kak Om
ects audepenunan LM, a
Rm — pudepenunan BM, Yepm., 94.

M 3TO HMEET MeCTo, rae 6N

HH B3ATh  TOMKY M, T0 ML —IJA, wm AH 4
-+ HF —MF, cymma (§ 96) scex audepenunanos Om
Ha orpeske KpusoR AM, pasna
BM—BA, cymme (§ 96) seex
audepennnanos Rm Ha ToM we
otpesxe kpuso#i. Ilosromy FIF,
OTpe3oK xayctHkn KHFN, 6yner
paBeH:

BM— BA-- MF— AH ), Yepm. 95.

BoaMOMHB pA3THYHME CAyYau B 33BHCHMOCTH OT
Toro, Syper ad nagamowul ayy B4 Sonblte unn Mensute

16 3ek. 2061. — Jlcarrans,
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BM u Gyner nu orpaenuwi ayw AH npu mepexorne
k ayny MF passepruisats nan 06sepTisats orpesok HF.
Ho Tak e, Kax m 3;ech, BCerna MOMHO NOK23aTb, ¥TO
P43HOCT: NAajaOMMX Jyyed DPasHE PASHOCTH OTpaNeH-
HWX ¢ npubaskolt K OZHOMY M3 HMX TOrO OTpe3ka
KaycTHKH, KOTOPHH OH Da3BeDTHBAET, Npexae YeM COB-
p "acte ¢ apyram. Hanpumep, BM — BA

(uepr. 95)=MF-| FH — AH, otkyna

P *  FH=BM_BA 4 AH—MF.

Ecau wns uentpa B onucate nyry
8 Kpyra AP (uepr. 94, 95), To OuesHmHO,
Yepm. 96. 470 PM Gymer pasHocTbiO nazaouux
ayyed BM u BA. Ecau  npeanonoxurs,
YTO CBETAINANCA TO4WKA B CTaHeT GecKOHEYHO yaaneHHOR
ot kpusot AMD (uepr. 96), To nasaomwme ayin BA
w BM cranyt napannenbuuMi u ayra AP obparurca
B NPAMYI0, NEPIEHAKKYAAPHYI0 K ITHM JydaM,™

M

Y

Caedemeue 1,

111. Ecaa durypy BAMD (uepr. 94) nosepuyTs 8 ee
NAOCKOCTH TaK, 4To6n Touka B monana B Toyky / u
yrolw KkacatensHas B Touke A K xpusoh AMD s ee
11ePBOHAYANBHOM MONOKEHHR OCTANACH KACATEABHON K B HO-
BOM TOJOMEHHH, M 3aCTaBUTR KpPHBYIO,a/Md KaTHTBCA NO
AMD, 1. e. no cebe camo#t, Tax, uTo6u oTpesok af
OCTaBANCA pasHuM OTpesky - AM, Tto, yTBepxknao 1,
ToUKa B B CBOEM JBHKEHMM OINHLIET HEKYK DYJIeTTy
ILK, passepTioft xoTopoft smasercs xayctuka HFN.
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Hefictautensuo, #3 obpaszosanns KpHBOHR cCrenyer,
ut0: 1° Jlunus LM, coennusomas 06pasyroutyio Touxy £
¢ TOUKOR kacaunst M, Gymer (§ 43) NepReHIMKYANpHOR
k kpusolt JLK. 2° La wim [A=BA w IM=BM.
3° ¥Yraw, obpasyemwe npsmwmu ML u BM c ofueft
kacarearhot 8 Touke M, pasuw, u, swaumt, npu npo-
nomenvs LM no F ayy MF oxaxercs OTpaxeHHbIM
Ay4OM nas nanaiowero ayua BM. Otcioaa suamo, uto
nepnennukynap LF xacaerca xaycrukw HFN, a rax xax
3TO MMeeT Mecro, rae Ow i B3ATH Touky L, T0, cre-
AopatenbHo, kpusan [LK o6paayercs Pa3BepTHBaHHEM
kaycruky HFN n npamott HJ.

Orciona cnenyer, uro orpesok FH wan FL—HI=
= BM - MF — BA — AH. 310 we camoe 6uino
AOK23aHO APYrHM CnocoGoM B Npensayiiem cnencrauy.

Caedemsue 111,

112. Ecnu xacarenswas DN Geckoneuno npubanxaercs
K KacareabHo# FM, 10, oueBnmno, Touka kacamus N,
Kak u Touka nepeceuenus NN, cosnanyr ¢ apyro# Toy-
KoB kacauns F. Takum 06pa3oM, yTo6u HatiTi TOYKY F,
B KOTOpPOH oTpaxenumfi ayw MF kacaerca KAy CTHKH
HFN, nano toibko waittu TOUKY nepeceuenus Gecko~
HEYHO G/HSIMX OTDAKeHHRIX aysed MF v mF. Bcamom
Aehe, €M NPEACTBHTL cele GECKOHEYHOE MHOWECTBO
GeckoneyHo GAMSKHX APYF K APYTY TNazamiuux nyyef,
TO BHAHO, 4TO NEPECEHEHUA OTPAMEHHHX Ayuelt o6pa-
3YIOT MHOTOYFONLHHK C GECKOHEUHHIM MHOMECTBOM CTO-
POH, COBOKYMHOCTb KOTODWX 06pasyer kayctuky HFN.,

16+
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MMPEAJIOKEHHE 1.

OBIUIAST 3AHAYA.
113. Nauw npupoda xpusoit AMD (uept. 97), csemauascs
moyxa B u nadawowuii ays BM. MHaltmu na 3adannos no
noaoacenure ompaycenrosm ayse MF moucy F, 8 vomopoi
OR Kacaemcs Kaycmuxy.

Ha#na, kak B npennnywme# raazse, MC-— aauny
paauyca pa3sepTkn B Touke M-—n B3sB 'GECKOHEYHO
manyio nyry Mm, HalO NPOBECTH NpRMbe Bm, Cm
Fm, onucate #3 nentpos B
u F wanue ayru MR w MO,
MPOBECTH K NALAIOUWAM H
OTPKEHHBIM JydaM NepPreHan-
kyaaput CE, Ce, CG n Cg n
0603HauNTh fanunie: BM ue-
pea ¥, ME nan M@ uepes a.

3areM MOXKHO IOK234Th,
KaKk B B CAACTBHH TNEPBOM
(§ 110), uro TpeyronbHuKw
MRm v MOm KOHTDYINTHH

Hepm, 97.
n, sHaunt, MR=MQO. A u3
PABEHCTBA YIVIOB NAlleHHS M OTPAXKEHWA CHEAYeT, uTO:
CE =CG, Ce=Cg, suauur, CE—Ce um EQ=
= CG — Cg vnnn SG. Wrak, 13 nono6us TpgyroAbHAKOB
BMR w BEQ, FMO u FGS caenyer, uto

BM -+ BE (2y—a).BM(y) ::
MR 4 EQ wiw MOJ-GS.MR wan MO ::
e MG(a).MszyL_{m

a
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Ecan cetautascs touka B u Touka E oxasmBaioTcs
no paskuie CTOPOHB TOukM M, WIH, YTO TO Xe, Kpu-
B2 AMD ofpameHa BHUYKAOCTHIO K CBETAmEHCR
TOYKE B, TO y H3 MOJNOKHTENBHOINO CTAHOBRUTCH OTpH-
HATeNBHBM, H CReOOBaTE/bHO,

) 4 111
MF = —5y—g "™ 2y+a ).

Ecay npeanonoxuts, 4TO Y CTAHOBHTCH Geckoxed-
HEM, T. e, Touka B (uepr. 96) GeckoHeyHo yaaaserca
ot Kpusoft AMD, To nyuu manenus 6yayT napaanenbHu

Mexay coboit u MF m% 4, TaKk KaK @ Gyzer HuueM

no cpasHeHuIo ¢ 2y,

Credcmsue |.

114. Tak xak qna MF (uepr. 94, 95) noayvaetcs
eIWHCTBEHHOE 3HAYEHWE, B KOTGPOE BXOIKT PanWyC pas-
BepTKH, TO kpuBas AMD MoweT ©MeTs TOABKO OAMY
KaycTuky otpamenus (§ 80), n6o y wee mmeercs TOALKO
ONHA Pa3BepTKa,
Caedemsue 11,

115. Ecau AMD ects nunua reometpuueckas {uepr. 97),
1o (§ 85) oueBnaHO, 4TO ee Pa3BEPTKA ~ TOXKE FEOMETPH-
YecKas AHMHHA, T. €. Bce TOYKH C HAXOANTCH TeOMETPH-
yeckd. CneposatenbHo, BCe TOUKM F KayCTHKH MOTYT
OuTb OompeneneHs! FeOMETPHYECKH, T. €, Kaycruka HFN
(uepr. 94, 95) Gyzer reomerpuueckol aummet. 9 yTeep-
A0 CBEPX TOTO, 4YTO 3Ta KaycTHKa Oyner Bceraa
cipsmanema, n6o ouesnuno (§ 710), 4o npu noMoumy
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reOMETPHYECKON no npeanonowenuo kpusod AMD
MOMHO HAATH MpSMue AHHHH, PaBHWE MOOHM OTpesKaMm
STOA KAYCTHKH.

Credcmeaue 111,
116. Ecan xpusas AMD (uepr. 97) o6pawmena BHNYK-

ay
JIOCTBIO K CBeTALICHCA TOYKe B, To Bennynna MF (2y+a)

BCEMA2 MOAOKMTENLHA, WO3TOMY TOYKY F Halo BanTh
C TOH ke cTOpoHN ToukM M, ¢ KoTopoR HaxommTCA
Touka C, Kax W NpeAnonaranocht NpH BHKAAAKAX.
Orciona  BHRHO, 4TO GeCKOHEUHO OAM3KHE OTPaXeH-
HBIE JIYYH PacxoaaTcs.

Ho ecan kpusan AMD ofpamena BOrsyrocTbio

K cBeramedtcs Touke B, To meauuyusa MF (2*—5,‘!{4)

GyaeT nOAOKKHTENbHOR, ecnn y Gonblue ?d, OTpH-
LATENbHON — eC/IH  MeHblle, B GeckoHeyso Goasuoh
npu y=—12,-a. OT1cr00a cnesyer, YTO €CaH NMOCTPOHTH

KDYr C RWAaMeTpoM, DaBHHM TNONOBHHE paauwyca pas-
BeptkH MC, To GeckoHeuno GAHSKHE OTPAKEHHBIE AYUH
GyayT CXORMTBCH, ec/lM CBETAMAfACA TOYKa B oxamercs
BHE 3TOrO KPyrd, DacXOAWTHCH — €C/IH OHA  OKAWeTCs
BHYTDH Hero, # GyAyT MTTH nNapaineasto, ecid Touxa B
OKAWETCA HA OKPYMHOCTH.

Credemeue 1V,

117, Ecau nanaouwml nyu BM xacaerca kpusott AMD
B Touxe M, 10 ME(a)=0 u anaunr MF=0. Tax
KAK B 3TOM Cayuge OTPaeHHWM Ayy COBMajaeT MO Ha-
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NPaBACHHIO C NANAIOWIAM M NPUPOAA KAYCTHKH COCTOUT
B TOM, YTO OHA KAC@eTCR BCEX OTPAWEHHHX JAyuef, 10,
CAENOBATENRHO, OHA Kacaercs W najaowero aywa BM
B Touke M, T. e. KaycTHKa W JaHHaR kpuBaa GymyT
HMeT: B CBOefl ofwel Touke M ofuwyio kacateasHyio,

Ecan paguyc passeprku MC pasen Hymwo, T0 cHob2
ME(a)=0, u svauur MF=0, Otcioga BuiHO, uT0
RAHHAR KPWBaR W KaycTHKa o6pasyloTr B cBoe#f ofutel
Touke M yron, paBHu# yray nageHus,

Ecan pamuyc passeprkn CM GeckoHeuno sesuk, To
Manas ayra Mm o6paulaetcs B npamyio
agpule (v MF= 3y, Tak Kak npn
ME (a), Gecxoneuno Goabmow, y Gyner
HHYeM MO CPABHEHHMIO ¢ d. A TaK Kak
9TO BeNHYMHA OTPHUATENbHAS, 6CH TONKA 4
B u Touka C HaXOfATCH MO OUHY CTO- £
pony ot nmuHus AMD, u nonoxurensHas, \
€C/M OHH HAXOUATCA MO pasHue ee cro-  ‘fepm. 98.
POHW, TO, CAENOBATEABHO, KOTAA NUHEA
AMD — npauas, Geckoreuno GIH3KHe OTPaKEHHHE AYIH
6yayT PaCcXONHTLCH. '

Caedcmsue V.
118. Quepynuo, 4TO ecaH AaHH niofhe ABe M3 TPEX
Touek B, C, F, 10 nerko naiitu Tperslo,

1° [ycre kpueas AMD (uepr. 98) — napaGoia
¢ ¢okycom B cserameics rouxe B, M3 ocHoB Teopuu
KOHHYECKHX CEYEHKNA NeTKO BHAHO, 4TO BCE OTPANEHHWE
JIyYu napannenbHH OCH, chefoBarenwuo, MF Gyner scerna
GecKOHEYHO BeAHKO, rae Ou nd B3ats Touky M. Takum
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obpasoM a == 2y, oTkyna creayetr, uTo ecau Baste ME
paBHuM ynBoenHosy MB u nposecty nepnenaukynap EC,
TO OH nepecevercs ¢ MC, mepneHRUKYAApOM K KpPHBOR
AMD, B Ttouke C, KoTOopas Haxo-
RWTCH HA pasBepTKe 3TO# KPHBOH.

2° MNycte «kpusas AMD
{(uept. 99) —annunc, 8 onwoM w3
doKycos KOTOPOro Haxoamrcs cae-
TAWanca Touyka B. Ouesuano, yro
Bee OTpamennse ayun MF NepeceKyTcs B OmHOH
Touke F, seasomedcs apyrum doxycos. Ecaun o6o-
aHavute MF uepes 2z, 1o (§ 113)

ay
2y—a’

Yepm. 99.

2 ==

OTKylla HAXOXHTCA HCKOMOE

2yz
ME(a) = .

(@) y+z
Ecan we xpusan AMD — runep6ona, 1o dokyc F
p OKa}XeTca Mo ApY{yio ee CTo-
V3 poy, cnenoBarensio, MF (2)
Gymer  OTDHLATENLHHM, H

£ 3HAYAT:

Yepm. 190. ME (a) ==

_2}'z HAH .
— 2z z—y
970 nzeT caexywIiee NOCTPOEHWE, NPHIOKUMOE

TAKKE H K SINIHMCY.

Bepem ME (uepr. 99 n 100) —uetBepTyio mpo-

NOPUHOHAMBHYI0 K TonoBHHe  GoabwioA  ocu 11%)
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N3A3I0WEMY H OTPAKEHHOMY Jy4aM-— K NDOBOIHM nep-
nenguxynnp FEC; ou nepecevercs c anused MC,
MEPNEHANKYASPHON K KOHHUYECKOMY ceyeHnio, B Touke C,
HaxoaqleACs Ha PA3IBEPTKE.

Tpunep 1.

119, TMycre mmma AMD  (vepr. 101) — napabona,
npuyem nanziomne ayus PM nepnenmHKyAspHH K ee
ocu AP, TpeGyerca nafith Wa oTpaenHwx aydax MF
Toukn F ux mpuxocHosenus K Kayctuke AFK 118),
Ouesuauno, o, mposeas pamwyc passeptkd MC u
onycrus neprennnkyasp CG na orpaxennui ayyw MF,
npunercs (§ 713) Baate MF pasuwm mnoaosune MG.
Ho 3T0 nocTpoerue MOXHO
COKDaTHTh, 3aMETHB, UTO
ecau nposectd MN na-
panneasHo ocu AP w nps-
myto ML no doxyca L,
To yraw LMP u FMN
GyoyT pamHH, TaK Kak,
no ceo#cray mnapaGonw,
IMQ = QMN, a no
npeanoaoxkennio PMQ ==
= QMF. Ecan npubasums c
K 06euM CTOPOHAM [paBeHe Yepm. 101.
CTBa] ONMH H TOT Xe Yroja
PMF, 1o yron LMF 6yner pasex yray PMN, 1. e.
Gyner npammv. Ho nokasawo (§ 718), uro L, nep-
nenaukyaspHas K ML, nepecekaer pamuyc pasmeptkn MC
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B ero cepexusie /. 3naunr, ecan nporect MF, pasuyo
W napanzenshyto LH, 10 oHa okamercs ommuM u3 oTpa-
WEHHMX nyyel M KocHerca Kayctukd AFK B rouxe F,
Yro u TpeGoranoch Hafitu.

Ecan npeanonoxats, uro orpawenwut ays MF
napannenen ocu AP, To 0UEBHAHO, YTO TOYKA KAayCTHKH F
Gyaer cKOAb BOBMOXHO Goinee yaaneH#oH or ock AP,
TaK KAK KacaTenbHa® B 3TOH TOYKE napannensHa oOcH.
Iing Tore 4To6H ompemesMTH 3TY TOUKY Ha BCeX Kay-
crukax Bpoae AFK, 06pasoBaHHWX /yHaMH, MANAIOMIAMH
NEePNEHANKYNRPHO K OCH HOAHHOR KpHBOH, HOCTATOYHO
aametHTs, 4T0 MP nomxro 6wtk TOrma pamHo PQ.
3ro naer dy = dx. Tycte ax = yy, Toraa nomy4aercs:

adx
W= yae =%
OTKyRa
AP(x)=1a;

T. €. ecak Touka P nonanaet 8 poxkyc L, To oTpamennnH
ayde MF Gyner napannenes ocu. 3To BnpoueM AcHO M3
TOro, 410 B 3TOM cayuae MP cosnaaaer ¢ LM u, ana-
ant, MF pomkna cosmacte ¢ MN, a LH ¢ LQ.
Otrcona BBaHO, uto npu atoM MF paswa ML; cnemosa-
TeAbHO, €cAu TpoBectH FR OEpUEHAMKYAADHO K OCH,

10 AR wnn AL -+ MF ==%a. OuerniHO TaKXKe, yTo
OTpesok Kaycruku AF paeed B sToM cayuae mapaMetpy,
n6o ou scerna (§ 710) pasen PM-}- MF.

Hro6u onpeaenuts K, Touky nepeceuenus KaycTH
kn AFK ¢ ocsio AP, nano waitv auavenne MO
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H NPHpaBuATb er0 3HaveHHI® MF, Tax Kak oveBHAHO
470, Koraa touka £ nonagaer B K, aunun MF u MO
CTAHOBATCA PABHWIMH MeXRy CoGoil:

O6o3Hayum uenssectHoe MO uepes f; nepnempn-
Kyndp K kpusod MQ neaur yron PMO nononam.
Orciona cneayer, uro:

MP(y) . MO (t): PQ( ) OQ__%‘%—.

CregoparentHo,
tdy-{-yd g

(na npamoyroavroro Tpeyroavuuka MPQO); npu nene-
HHY OBeux crTopoH [pasexcrsa) Ha f-}-y noayyaercs:

dl-}/li‘!
dx — ¥V f+y’

OTKyAa
o YA 4-ydyt LA
12K Kak (§ 77)
__dx® - dy?
ME (a) == ”:?dj’— .
Orciona

dy’ ~ 2y ddy = dx®?,

4T0 M CAYMHT I HAXOXACHHY TakoH Touxkn P, mas
KOTOpo#t nagawiuid #s nee ayy PM aact oTpamenHui
ays MF, xoropuii Kacaerca kayctakn AFK B K,
TOUKE e IepeceyeHus ¢ ockio AP,
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1
)

I
Ars napabonm  y = x2, .dy:é—x 3

ax,
1 -5,
ddy = — 3 * *dx% npu noncranoske stux auavennt

B MpeRsilylice YPaBHEHHE NOAYHAETCH:

% a4 —;— x~' dx® =dx?,

OTKyna

AP(x)= % napaMeTpa.

Hrobu onpeneauts Bun Kaycruxu AFK no cnocoby
Iexapra, Hagmo natitu YpdBHEHHE; BHIPRXKAIOWMEE CBAIL
mexny abcuuccot AR (#) m opaunaton RF(2). 3710
AENAETCH CaenylouluM o6pasomM.

Pas

dx? dy?
MO (6 =+75 s,
TO

tdy+ydyN _ 2ydxdy
PO( dx )_'dx?—dyi’

a w3 nopobua Tpeyroashukos MPO w MSF nosuy-
YA10TCH MPOTIOPUHH:

ae dxA.d
MO (KA ar (228%) a2y aay .t —

dxt— iy
1t MP(y). MS(y — 2)) = iudj’ i

- 2ydxdy _ dxdy
..Po(w).s,r ik PR (u— ) = 20
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Takum o6pa3oM NOAYYAIOTCA RBR YPABHEHWS:

dy? dx d
z—y+lm~ 0 on=x- dd“)"
clymale BMecTe C yp4BHEHHEeM KDHBON AN COCTa-
BJCHUH HOBOTO YPaBHeHWd, B KOTOPOE X "W Y ywe
He BOAAYT # KOTOPOE, C/IEeNOBATEALHO, BLIPA3HT CBAZL

mexay AR(u) n FR(2).
Koraa kpumas AMD —napabona, kak npeanonara-
nOCh B 3TOM NpHMEpE, TO

3 1 3
Z=Z Xt —2xt
ua4 (80380RA O06e CTOpOHN [paBeHcTBa) B KBAZpAT)

%x—sxx+ 4x8 =2z

== 3X;
OTCIOAA TONYHAeTCH HCKOMOE YDPABHEHHe, BHpAKawllee
npupeay Kayctuku AFK, nmeHHo:
2

4 3
azz = s —zaun+ 5 dau.

MoxHo sameTHTs, 410 PR Bceraa pasto yasoennomy AP,
noroMy 4t0 AR(#)==3X, uto naer ewe OAKH Crocob
OnpenenaTh Ha OTpaweHHoM ayue MF uckoMmyo rouxy F.

fIpunep I,

120. TNvcrs xpusan AMD (uepr. 102) — noayxpyr,
umeomuit auamerpor aunno AD u  uentpom touky C;
nycTh Ayd4H namenvn PM nepnewmukyaspum k AD.
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PaasepTia Kpyra CTATHBAETCR B OLMY TOYKY, 4 HMeH-
HO—ero uentp; nostoMy HF, nepnesankyasp, ony-
lueHHst Ha orpakessnt ayy MF n3 touku H — cepe-
Aubu panuyca CM, nepeceverca (§ 173) ¢ stum aysom
B F—Touke ero npuKocHoeenus k kaycruke AFK,
Ouesuako, uro otpaxennnt ayu MF pasex nonosune na-
Aaomero PM. Us storo caenyer, wro: 1° npu coenagenus
ToukH P ¢ C touka F cosnapaer ¢ K, cepeaunott CB;
2° otpesok AF pasen yTpoennomy MF, a xaycru.
k8 AFK—ytpoennomy BK. Takke MOKHO Bu-

Heth, 4TO ecax B3ATH
M B Kayecrse yrna ACM
MOJOBHHY MPAMOro, TO
oTpaenusit aAyy MF
Gyaet napannenen AC,
R g 4 M, creposatenzHo, Tou-
ka F  oxawercs nag
aamerpor AD Buwe
BCEX OCTANLHWX TONEK KaAYCTHKH.

OKpymHOCTh, HMeiouzan nnametpom MH, npoxogur
wepes Touky F, tak kak yron HFM —upamon. Ecan
u3 mentpa C onncats pamuycom CK unm CH, pabumm
nonosuse CM, kpyr KHG, 1o ayra Hr" 6yner paswa
ayre FK, tax xax na pasenctsa yrnos CMF u CMP

Hepm. 102,

wne HCK cnenyer, uro ayru %HF n HK, wuame-
paiolle TR yraw 8 kpyrax MFH w KHG, otsocatca
Mexay cofoil, Kak paamycw —;—MH u HC stux xpy-
ros. Orciona awawo, uro kaycruka AFK ectn snuuu-
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KOHA2, OGPA3OBAHHAS KAYEHHEM NONBHKHOIO Kpyra
MFH no nenoasuxuomy xpyry KFHG. Hauano ee —
8 Touke K, a pepuminna 8 A 114},

ITpumep Il

121. Tlycte kpusas AMD (uepr. 103)— kpyr, wmero-
KR anamerpoM undie AD, a uentpom Touky C,
IlycTe cBeTmmancs . rouxa A, OTKyAa HCXOAAT Bce ma-
nawomue ayud AM, ecTs ozrH M3 KoHUOB AnaMerpa AD.

Ecas n3 uentpal C onyctyts” ‘nepnenauxyaap CE
Ha nagaowm#t ays AM, 10 cornaco csolcTBy Kpyra

touka £ paspenat xopay AM y

fnonosnam; TakuM o6pasom N
1
ME (a) = 5y 3
ChenosaTennHo, F e 7
MF( &y )=iy Yepm. 103
2y —a 377 po. )

T, €. oTpawennwi ayy MF Hano Baath pasMmm TpeTh
nanaomero AM. Orciona saaso, uro

DK== AD, CK=4CD
(§ 710) u uro kaycruka
AFK =5 AD,
a ee OTpPesoK AF = %AM.

Ecav s3ats AV =AC, 10 orpakeusu#t ayu MF
GyneT napasienshuM Afuaserpy AL, u, crexomarensiio,
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TOuKa F OylerT HaMBHCIIEA TOYKOH KayCTHKH HAX
3THM RHAMETPOM.

Ecan m3ars CH = %CM ¥ nposectn FIF nepnex-

Aukynapuo Xk MF, rouka F okakeTcs Ha KaycrHke, RGO
ouesHano, uro pas HL nepneunnxynspa k¥ AM

" MH=%CM, 10
2 1
ML =2 ME =+ AM.

3uaunrt, Kpyr, uMeiown guameTpom M/, npoier yepes
TOuKy F kaycTHkyW, u ecaH u3 ueurpa € onucars pa-
anycow CK wmu CH npyront xpyr KHU, 10 3TH Kpyru
GyayT Mexay co6oi0 pasHum H ayra AK Gyner pasHa
nyre HF. Jleficteutenbro, B paBHOGe1peHHOM TPEYTONbHY-
ke CMA euewmmutt yron KCH == 2CMA = AMF; cne-
aosarensho, ayrk K w HF, namepmiomue 3TH yrau
B OOMHAKOBWX KPYyTax, OyAyT Mexuy c¢o6oi0 Ppassbl,
Kayctuka AFK— 0nSTh 3MHUHKAOMAA C HAYAIOM B TOY-
ke K ¥ c BepumHOR B A, 06pa3oBaHHAn Ka4EHHEM
nonsuxHoro kpyra MFH no nenonsuxuomy KHG.
3TO MOMHO IOK43aTh eule ¥ APyruM crocobom, JNMuU-
Kaouna, o6pPa30BaHHAN KAYEHHEM KPyra, PaBHOTO KDYry
AMD, no Hemy camomy, Haunnas ¢ Toukd A, GyleT UMeTh
pasBepTKOM, Kak 5TO LoKazano B caencteun /1 (§ 111), xay-
cruxy AFK. Dta passeprka (§ 100) — takas xe SMHUH-
KJIOMAZ, W 3HAYMT, IuaMetpEl O6oMX o6pasyoWwuX KPyros
onurakost. Touka K onpemenutcs, ecan B3ite CK
Tpetbell nponopunoHamsuod k CD -+ DA w CD,

T, € PaBHOR %CD. Cnenosartenno, 1t T. A.116),
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Tpunmep 1V.

122. Nlyctb xpupas AMD (uept. 104) ects o6uKHO-
BEHHAR MOAYUMKIOHAA, OGPASOBAHHAS KaueHHeM ROAY-
kpyra NGM no npawo#t BD w wumewowas sepuruuy
B Touke A, a Havamo —s D, Flycts nyun nmagewus KM
napanneapHsl ock AB,

Ha roro, uto MG (§ 95) pasna nonosune paauyca
pa3smepTky, cienyeT, 4To ecan nposectd GF nepnen-
AMKYARDHO K oOTpawennoMy aysy MF, To Touka F
oKaweTcA Ha Kayctuke DFB.
Orciona Buano, wro MF sano
BanTh pasHuM KM.

Ecnu u3 H, uentpa o6pasyio-
wero kpyra AiGN, nposectu B
o6pasywowyio TouKy M H B Touky
kacawug G paanycu HM n HG, Hepm. 104.

TO %cHO, yTo H(Q Gyner nepnen-

mukyaspen kK BD w yron GMH = MGH = GMK,
OTCI0Aa BHIHO, 4TO OTpakeHHufl nyu MF npoxomur
yepes uentp f/. Kpyr, umeiomu#t gnamerpow GH, rak-
e NPOXOAWT uepe3 Touky F, u6o yron GFH npamoR.

3uavyur ayra GN » —,:— GF, usMepawMe OAMH M TOT

we yroa GHN, 6ynyT oTHoCcHThCs Memxay cobon, kak MN
u GH — nMaMeTpsl WX KDYroB; CAeA0BaTeAbHO, Ayra
GF = GN === GB, Vtak, ouesunso, uvo Kaycruka DFB
eCThb UWKAOHZA, OOpa3oBaHHA® noAHHM oObpauleHHeM
kpyra GFH, xatauwerocs no npasoit BD 118),

17 3=k, 261. — Nonuranb,
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Iipunep V.

123. Tlycre cuosa kpuean AMD (uepr. 105) ects
OGHIKHOBEHHAA NOJYLMKAOWAA, OCHOBAHME KoTopoh BD
paeHo monyoxpyxuocth ANB obpasywoutero kxpyra.
N nyers teneper nanaowme ayww PM napaaneabuu
ocHosanuio BD,

Ecau nposect GQ nepnenaukyaspro k PM, npa-
p  MoyronsHme Tpeyroasuukn GQM
‘K K BPN Gyayt KOHIpysHTHW,
T, CJef0BATENLHO,

MQ = PN.

Orciona suao, uro (§ 95, 113)
MF wnago s3sare pasnum PN,
OpAHHATE, COOTBETCTBYIOLIEA emy
B ofpasymoluem nonykpyre ANB.

Yro6u Touka F 6wz Boa3-
P8 mokuO Gonee ynanesHoR OT ocu
AB, nano, utobd MF —kaca-
TenbHag B Hell — Geina napan-
nenbia oroft ocu. 3uauwr, yron PMF Gyner nps-
MM, 8 ero nonoeusa PMG wan PNB — nonosuro#
ApAMOTO, I, CJIEAOBATEALHO, TO4Ka P NONAZET B UEHTD
Kpyra ANB

CrenyeT OTMETWTh, YTO, NPH HEMPEPHBHOM HNPHGAH-
WeHHH TOYKH P k koHny B, rouxa F Toxe npubau-
waerca Kk ocH AB Ro Hekoropoft Toukn K, a 3arem
oHa OT Hee ynansetca 20 D), Takum o6pazom Kaycru-
ka AFKFD wmeer Touky soaspats B K.
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Iins onpenenenns ee s samesy (§ 710, 1/1), uro
otpesok AF = PM-{- MF, otpesok AFK—=HL LK,
a orpeaok KF vactn KFD ects HL + LK ~— PM — MF.
Orcona suano, wro HL |- LK noamno 6ute Hanboape
wuu. [lostomy, oGoskauan Aff vepes x, HI uepes y,
Ayry Al uepes u, nonyuum: :

AL LK=u-}2y.
ludepensunan sroro naer:

du+2dy=0,
MW, NONCTABARY BMECTO dlf ero 3HaueHue f_f:—x,
| ayi?f +2dy=0,

Orcrona, 4 Tdioke Ha OCHOBaHWM CBOMCTE Kpyra, noay-

H8ETCA:
Ladx=—2ydy=2xdx —2adx;

€7E0BATENLHO,
AH (x)=3a 111),

Credemsue,

124. TlpocTPAHETBO AFM wau AFKFM, sakniouen-
HOe Mexay oTpe3kaMH KpusmX AF wan AFKF u AM

© W OTPAKeHHWM ayyoM MF, paeHO mNOMOBHHE YACTH

kpyra APN. 3to cneayer us toro, uto cextop FMO,
Andeperunwan npocrpancrsa  AFM, pasen nonosuue
npaMoyronshrka PpSN— nudepenuuana npocrpancraa
APN, Tak xak npEMOyroabkme rpeyroasuuku MOm
MRm xourpysutisl 0 MO = MR vau NS wm Pp,
a MF= PN 1s),

17*
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fpunep VI,

125, Mycre AMD (uepr. 106) — noaysnuumkionsa
€ HauanoMm B Touke A u BepituHOA B [, o6pasopannan
xaveruem xpyra MGN no oaunaxosomy ¢ mum Kpy-
ry AGK. Nycts sce nanaouwe aysu AM mcxopst 3
Touku A. Jlunm BF, coenmusioman uenrpw o6omx
06paayioltax Kpyros, BCEraa MPOXOAHT 4epes TOUYKY HX
npuxocHosenns G, u nyrn GM u GA, Tak e Kak u
MX XODIW, BCErZa PaBHM Me1y coofl; -TOMMO TaK we
yroa HGM = BGA, ayroa
GMA = GAM. [lanee,
yron HGM +- BGA =
=G0MA -+ GAM, rax kax,
npuGaBuB © KamaoH cro-
poin yron AGM, mu no-
ay4uM 183 ppaMbx. [To-
Hepm. 106, sToMy yron HGM 6yner
, BCErAa pasen yrny GMA,
a CNENOBATENLHO, H yray otpamerns GMF; otkyna cne-
ayet, uro MF Bcerna mpoxoaut uepes H— uewtp no-
ABHKHOTO Kpyra. . '
Ecau Tenepe onycturh nepnenanxynspu CE n GO
Ha mapawmuit 1yy AM, To, ouesnamo,

MO=04 n OE=210M;

4, 18k Kax (§ /00) rtouka C maxoauTcs Ha paspeprie

GC:%GM.



B
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Hrax,

ME == % AM,
T. &. ’
a= g‘y,

, CIBNOBATENRHO,

MF(ani a) =%y;

oTCI0Aa BHAHO, YT eck nposecth GF nepresaukynspyo
Kk MF, 1o rouka F Gyner na kaycruxe AFK.
Kpyr, umesownd nuamerpow GH, npoxomut yepes

Touky F; w Tak Kak ayru GM u -%GF, H3MepAIoLHE

oaxn u ToT We yron GHM, othocaTea memuy
kak MN w GH, nuamerpu ux xkpyros, To nyra GF
pasna nyre GM w, cresosarensuno, ayre GA. Orciona
BHAHO, uT0 KaycTuka AFK ectb snuuuxaousa, o6paso-
B2HHAA KauCHHEM mOABWKHOrO kpyra HFG mno weno-
neuxuoMy AGK.

Carédemaue.

126. OnHIEM H3 nenTpa B Kpyr panuycom, pasium BH
Wi AK, M nycrs Ha OKpyXHOCTb namaeT GecKOHeuHOe
MHOXECTBO NPAMHX, napameastsx BD. Jlerko suaers
(§ 120), yro npu otpamennu oun o6pa3ylT TY MKe
kayctuky AFK.

Tpunep VII.

127. Miycts xpusan AMD (wepr. 107) — norapudmu-
YecKas ChUpanh,, W HCE JyYd TNaAcRHN  MCXOAAT M3

HeHTpa A,
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Ecau uepes xoweu paauyca passeptxn C NPOBECTH
npamylo CA, nepnesnukynspayno K aysy nagenns AM,
TO ©OHa nepeceuer ero (§ 97) B uentpe A. [Tosromy
AM(y)=a,

H, CAeIOBATENLHO,

ay
MF (2y - a) =J

Takum o6pazom Tpe-

yroaenuk AMF—pa-

Hepm. 107. BHOGEADEHHK, M TaK

KaK yrom nageHus

AMT pasen yrny orpawenns FMS, To yron AFM

pased yrny AMT.

Orciora ncuo, uro xaycrmka AFK Oyzer aora.

pudMudeckoht cnnpansio, KOTOpas OTAHY3ETCH OT A3HHOH
cupanu AMD tonsko pacnonoxennem 119),

fIPEQJIOKEHHE I1.
3anaua.

128. Iana faycmuxa ompaxcesun HF (xepm. 108), co cse-
maweiicx mosxoit B. Haiimu Gecxonesnoe MROIecmso Kpu-
8bix, makux, kak AM, 042 Komopux ona 8ARemeR KaycmuKol
ompaxcenus,

BosbMem ua moGoit xacatemmmoti HA npousBonshyio
TOuKy A B KauecTse OIHOM M3 TOYEK MCKOMOA KpHu-
Bo#t AM u onuwem us uewrpa B pammycom BA ayry
kpyra AP u kakwM-BHOymb apycum panvycoM BM —
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ayry apyroro xpyra. Boabmem AH - HE == BM — BA
Wik PM wu passepnem kayctuky FIF, naumHas c Tou-
ku E. Ipn arom nsuxenuu ofpasyerca kpusas EM,
KOTOpan nepecedercs ¢ ay- K
rOR Kpyra, ONMCaHHOR paad-
yco BM, B Touke M, apu-
sBamnexawe#t (§ 7/0) xpusott
AM, TaKk kax no NOCTPOGHHIO
PM-+-MF=AH + HF.

- Anu xe, NpHBs3aB KOHUH
HETH BMF 8 toukax B u F,
HaTAHEM e MpPH UOMOLIE MIaH,
noMeutentot B M, a sarem nay-
HEeM nepeMelllaTh Mray TakuM oO6pasoM, 4TOOB KYCOK
HHUTH MF crepThiBan kayctuxy HF. OueBuano, 4To 1npw
BTOM ABIKCHHAH WA ONHINET HCKOMYIO KpuByw MA.

Hpyeoe peuwenue.

129. MroBEAS npoKM3BOAbHYIO KacaTensnyw FM, otiny-
"y oT HA, nano Hafitn Ha He#t Touky M, namr kotopott

BM+ MF=BA -+ AH -+ HF.

Dro menaercs crepyowuM 00pPa3oM,

Bsss FK=BA+ AH-}+-HF u touky G B cepe-
nune BK, nposenem nepnenauxyasp GM; oH mepeceyet
Kacarenshylo FM B uckomo#t Touke M, TaK Kak
BM=MK,
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Ecam touka B (uepr. 109) Gecxonewno yAaneHa or
KpuBOR AM, 1. e. nanaoume ayun BA u BM napan-
JETHN HEKOTOPOH! 3aZaHHOK MO NOAONKEHHIO npsMoti, To
MIEPBOE NOCTPOEHHE BCE K€ UMEET MeCTO, MpHUEM AyrH
KpyroB, Omucauiue W3 UEHTPAa B, CTaHOBATCE NpambiMu
AUHHAMH, NEPHEHANKYAIPHEMA K MamaloumM aysam. Ho

- BTOPOE NOCTDOGHHE OKAKETCA GeCTIONEIHHM; nOSTOMY
€ro HaAO 3aMEHHTH HHIKENPHBEACHHABIM,

Bepew FK = AH -+ HF u naxonum Takyio Toyky M,
ana koropoh MP, napannenbnan AB, NEPNEHANKYARDY

K AP, pasna MK. 37a touxa,
ouesuauo (§ 770), oxaxerca na
HCKOMOR KprBo# AM, Tak kak

? - PM+ MF= AH - HF.
Haxonutca touxa M caenyiowpmn
06pasom.

g & Ha AP onyckawor nepnen-
Yepm. 109, zukynsp KG, n, B3ss KO = KG,

nposoxar KP naparrensho 0G
H PM napaanensho GK. 91 yTBe¢pxaaio, uto M Gyner
HCKOMOH TOukoH. JleHcTBuTeNLHO, H3 NOROGHEIX Tpe-
yroatuukos GKO u PMK caepyer, uro
PM= MK,
TZK Kak

GK= KO,

Ecan kayctnka HF crarmsaeren s TOYKY, KpH=
Baa AM CTaHOBHTCA KOMHuyeCKHM ceueHHeM 130),
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Credcmsue [.

130. QueBHARO, YTO KpuBad, MPOXOIALLAN Hepe3 BCe
roukn K, oOpasyerca passeprhiBandeMm xpusod FIF,
HAYMHAA C TOYKH A, W MPHUPOLA ee MEHAETCA NMpH nepe-
MeHe mecta ToukH A #Ha xacarenpHoR AH. Tlosromy
pas Bce kpushie AM NOAYYATCA HA ITAX KPHBHX OOH-
HAKOBHIM, K MPUTOM TEOMETPKYECKHM, [OCTPOCHHEM,
10 (§ 708) onn GyayT pasAHYHOR TPHPOAL H TEOMETPH-
yeckWM# GyayT TOAbLKO TOTA3, KOTA ABARETCHA reOMETPH-
yeckoft u cnpasazemoRt xayctuxa FF.

Credcmsue I,

131. Mans xkpusan DN (uepr. 110) u csemamascs
Touka . Haltn GeckoHeyBOe MHOMECTBO TaKHX

N

-

R M M
WP\

S F

Yepm. 110,

aunui AM, urobu orpaxennsie ayyn DA, NM, orpa-
3ABIIWCH OT HUX BTODHYHO, COLLTHCH B JAHHOW Touke 5,

Ecin npemcTasuTh, 4YTC KpuBax fIF — kaycTuka
nauno#t xpueoit DN, ofpasoBanHan cBeTmileficA ToOY-
koR C, TO, OYEBHIHO, 5Ta e AuHua F pomkHa OuThb
xaycTukoh xpusodl AM npu nanHoN ceersieics Touke B.
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Takum o6pasom
FK==BA-} AH 4 HF

NK=BA+AH—[—HF—[—FN=
=BA+AD+DC—CN,
TaKk Kak (§ 710)
HD+DC=HF+FN—{—NC.

D70 naer caesymomee nocrpoetne.

BuGpas, a kavectse oaHoH u3 Touex McKomoH KpH-
s AM, ua xakom-1m6o oTpamennoM ayve npous-
BOABHYIO TOUKy A, BO3bMEM B3 KaKOM-1MGO Apyrom
OTpaweHHOM Ayue NM wacts

NK=BA+ AD+4DC—CN;
Hckomas Touka M walizetcs Torma, kax swme s § /27,

H



TJABA vii

[IPUMEHEHHUE AUSEPEHHUANIBHOIO
MCYUCNEHUA K HAXOXIAEHMIKD KAYCTHUK
NPENTOMJEHNSA

Onpedeserue

PENIMOJIOXHUM, uro ua onHo# ceeTAEHCA TOUKH

B ncxonuT GecyncienHoe MHOMECTBO ayued BA,
'BM, BD (uepr. 111), K0OT0pHE NPENOMARICTCA IPH BCTPeue
¢ kpusolt AMD, npubanxkasces X €& NEPNCHORKYIADAM
MC wumu ynanssce oOT HHX, Tak ut0 CE, CHHycw
yrnos namenus CME, scerma saxomsres k CG,
cunycam yriaos npeaomnenus CMG, B naHHOM OTHO-
menun m K 7. Kpusan HFN, xoropoft xacaiorca
Bee MpenOMAEHHNE NYYR HAH HMX npoaomedns AH,
MF, DN (uepr. 112), HassiBaeTca Kaycmuwxod npe-
AOMACHUR.
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Caedcmaue,
132. Men o6seprupanun Kaycraku HFN, Hauunas
C TouKH A, NonyvaeTca Takam Kpusas ALK, uro cywma
KacarensHo#t LF u otpeaka xaycruxu FH Gyner aceraa
paBHa oAHOR W ToM me mpamon AH. Ecau npencra-
BHTb cefe Apyryio kacarenstyw Fml, Geckoneyno 6aus-

Yepm. 111,
kyto ¥ FML, c npyrum nyyom nagenus Bm n OnHcats
n3 UeHTPOB I u B manme ayru MO u MR, ro nony-
NATCA /1B MPIMOYrOAbHWX Tpeyronbuuka: MRm, no-
ao6utt MEC, v MOm, nono6umt MGC. Dencrsu-
TEABHO, ECAM OTHATH OT npamux yraos RME w CMm
oM W TOT Xe yron EMm, To ocramomuecs yrant
RMm » EMC Gyayr pasum, a TaKKe, €CM OTHATH
OT NpAMNX yraos GMO w CMm onnu n Tor e yron
GMm, 1o ocraomuecs yraw OMm u GMC Gyayr
PaBHH,

Noaromy
Rm.Om::CE.CG::m.n.
A Tak xax Rm ects nudepenunan BM, a Om — qu-
depenunan LM, 10 (§ 96) BM —BA, cymma scex
nadepesudatos Rm ra orpesxe KpuBOH AM, orno-
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cutea ¥ ML win AH— MF — FH, cymme Bcex ande-
perunanos Om na Tom e otpesxke AM, xax m k n.
CrenoBaTensHo, OTPEaok

FH=AH-~ MF+— BA—— BM.

MoryT npeacTaBHTLCA PA3THYHLE CIYYAaH B 33BACH-
MOCTH OT TOTO, Oy-
Aer M nagawomui
ayt BA Goasue nan
Metblie BM n Gyaer

H npenoMae HHHA £
nys AH obseprhsath A g R
HJH pa3BePTHIBATL OT= Hepm. 112,

pesok  [kaycTuin) :
HF. Ho pcerna MOXHO N0K23aTh, KK BTO YWe CAENAHO,

YTG P23HOCTH MaRAOIUX AyYeA OTHOCHTCH K PABHOCTH
fIpeoMACHREX Myuet (eC/In NPHGABATE K ONAHOMY M3 RHX
OTPe30K KayCTHKH, KOTOPHR OH Pa3BepTHBAET RO CBOLTO CO-
BNafeHHs ¢ ApyruM), ¥ak m k 21. Hanpumep (uepr. 112):

BA—~BM.AH—MF——FH::m.n,
oTKyaa

FH = AH— MF +—- BM——. BA.

Ecau u3 ueutpa B (uepr. 111) onucaTs Ayry kpy-
ra AP, ro, ouesnnuo, uro PM Gyper pasHOCTHIO Nafaw0-
wux ayvet BM n BA. Eciu we npeanonoxuts, uro
cBeTHIAACH TOYKA B GeCKOHEUHO YRANRETCH OT KPUBOM
AMD, to nagawowde ayun B4 n BM cramosarcr na-
paanenbHWMA W Ayra AP o6pawaercs B npamyl, nep-
AEHANKYAAPHYIO K 9THM Nyuas,
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HIPERIO)KEHHE 1.
OBmasn aagaya,

133. Namw npupoda xpusoli AMD (sepr. 111), coemmuyancy
mouxa B ¥ nadewwuit Ay¢ BM. Halimu na 3adanson no
ROAOICERUIO npesoMACHNOM y4e MF mouxy F, o Komopolf
O” Kacaemcs tfaycmwcu nperoMrenn,

Hatan (ra. V) MC ATHRY DanWyca pasBepTHH B naw-
HOR Touke M u B3gs Gecxomeuno Manyw ayry Mm,
HalkO npOBeCTH mpamue Bm, Cm, Fm, onucams H3
HERTPOB B H F manne ayrn MR «u MO n OnyCTHTD
nepnenankympu CE, Ce, CG n Cg Ha nanaomme y
NperomMnenhuie ayun. O603nauus namume: BM depes y,
ME' uepes a, MG iepes & wu waayw ayry MR ye.
pea dx, nonmyuum wus nogo6us Tpeyrossiukos MEC
W MRm, MGC u MOm, BMR « BQe, uto

ME(@). MG (8): : MR (dx). MO = 225
Janee,
BM (3)- BQ uan BE (y + ¢y :: MR (dx). Qee—“‘“j,‘%""”-
flo ceoticream npenomaenus
Ce.Cg::CFE.CG: im.n,
H, crenosatensno, ,
m-n:: Ce~CEuny Qe(‘ig%?dh"'). C,—CGQunu Sg =

an dx-}- ny dx

my
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Kpome 1010, H3 NONOGHHX NMPAMOYTOASHEX TPEYTOMAbHH -
ko8 FMO wn FSg nonyuaercs:
MO — Sg(bmydx—anydx——aandx) MO(b dx) "

amy

sMS  uma MG (8) - MF = %"

bmy — any — aan °
O7ciona BuiTeKaeT Takoe NOCTPOEHHE,
Mloctpoums mpn  rtouke C  (uepr. 113) yron
ECH==GCM w Boasmen

0
MK = —-aanpuuoﬁ MB. . mlk e L
A1 yreepkpaw, 4TO ecan e
sasts HK. HE:: MG . MF, €
TO TOuka F oOKawercs Ha '{epm 113,

KAYCTHKE MpeNoMJ/IeHUN.
Je#creurensho, ¥3 nogobus Tpeyroabiukos CGM
# CEH caeayer:

CG.CE::n.m::MG(b). EH="=
Orciona
HE—ME wm HM=!m—2r

n
HM— MK wn HK= bmy_i;y_am :
C/IeN0BATENbHO,

HK (s —sin ) HE(*):: MG (b). MF=

. dbmy
~ bmy—any —aan '

Oueswano, uTO ecan 3HadenHe /7K oTpuuarensHo,
0 MF Gyner TOXE OTPHLATEALHO; STO 3HAYMT, 4TO,
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xoraa touka i wnaxomurca Meway Toukamu K u £,
TO4Ka M nonanaer memny Toukamw G u F.

Ecau 64 csetamancs Touxa B {vepr. 111, 113)
Okasanack CO cTopoHn Toukk E, uan (4To TO e camoe)
kpusat AMD 6una 6w BorHyTa co CTOpOHH CBeTAMIERCH
TOUKH B, 10 ¥ cTan 61 OTPHUATEALHBM H3 MOROKHTENb-
HOrO, KakiWM OH bl A0 CHX 110p, M, CAEAOBATEALHO,
Ooino Gu:

~— bbmy bdbmy
MF = —bmy - any — aan Hau bmy — any -} aan

[MocTpoetine npu sToM OCTaeTcA NpemHHM.

Ecnn npeanonoxuts, uto y cranosutes Geckonesnus,
T. €. cBeTAIMAfCH TOYKA B CraMOBHTCR GecKOHeuHO yaa-
AEHHOR o1 xpuBoR AMD, To nagawomme ayum Gyayr

napasnensH Mexay coGol m MF 2%' noToMy
4TO 4jeH aan OyieT HuueM NO CPABHEHMIO C ABYMA'
ApyruMu bmy n any; Tak xak MK (—9)—?-) TOTAQ MC-
4E3HET, TO HALO B3ATH AHMLIA

HM.HE::MG.MF.

Caedcmeue |,

/34. MoXNO nokasath, Tax ke KaK W 1M KaycTHK
otpaxenus (§ /74, 115), uro npn nauHOM OTHOWEHUN M
k 1 xpusad AMD uMeeT eAMHCTBEHHYIO KaycTHKy npe-
NOMIEHUA; 9TA KAYCTHKA BCErNa TeOMETPHYECKAs M
CnpAMAgeMas, ecaM Rawnan xpusas AMD — reomerpu-
HeCKan.
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Credemsue Il
135. Ecnn 104k £ » G oxaswBaoTes no pasHute
Cropons nepneravkynpa MC u CE=CG, 10 oue-
BRAHO, NTO. KAYCTHKA NPENOMACHHS OOPATHTCH B KAYCTHKY
oTpaxkenua. B camoMm nene, B sTOM cayvae

b

MF( bmy — zr;: aan ) = ani);ia ’

TAK KAK M= K Q@ H3 MO/IOKHUTEABHOTO CTAHORHTCH
OTPHUATE/LHEIM K DaBHWM b, 3IT0 BmOAHe CoTaacyeTcs
C TeM, YTO AOK23aHO B Npennyiledl raase,

Eciu m Geckonedno meauko mo cpasnewnio c n, 10
ACHO, MTO npenomaeHHnft nyy MF coenagaer c nep-
nenaukyaspom CM; takum o6pasom kaycrixa npenom-
7eHHA OKa3uBaeTcs Passeprkof. IIeACTBHTENLHO, B 3TOM
cayvae MF==56 n o6pawaerca s MC, J. e Touka F
nonanaeT 8 Touky C, MpHHAANEKAWYIO DasBepTKe.

C.aedemeue 1,

136. Ecau xpusan AMD o6pamena BRIYKAOCTLIO K CBe-

TAWEACT TouKke B # BeJHuHHa M}:’( i _bz:ln}y_ _ )

NONOXKHTENbHA, TO, O4€BHAHO, TOYKY F HAZO B3ATH ¢ TOH
*e cToposn Toukn M, ¢ KoTOpOH HaxoamTcs Touxa q,
Kak ¥ npeanorarazoce B swkAaakax. HaoGoport, ecan MF
OTPHUATEALHA, TOUKY F HAaIO B3ATH ¢ IPOTHBOMOJNOKROM
cropons ToukH (. Taxk xe ofcrour geno u TOFAA,
xorna kpusas AMD obpamera BoruyrocTbio K TouKe B,
HO CNelyeT 3aMEeTHTh, YTO TOraa

p bbmy

MF= bmy — any 4 aan °
18 Bax. 251~ Jonarans.
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Orciona monyyaercd, qTo GecKOHewRO GAH3KWe Npe~
JIOM/IEHHWE JYYH CXONATCR NPH MONOKHTENLHOM SHaue-
HWe MF B mepsoM cAyvyae H NMpH OTPHLATENLHOM — BO
BTOPOM; Ha080POT, OHH PACXORATCA TPH OTPHUATEARHOM
- suavednd MF B nepsoM ciydae H NPH TONOKHTENBHOM
BO BTOPOM. YCTaHOBHB STO, NMOAY4aeM:

1° Ecnau kpusan AMD ofpauiena BHNYKIOCTHIO
K cserawehca Touke B, u m MeHblle /1, WAH ecnH OHa
obpaiileHa BOTHYTOCTBIO, U Iz 6oabine 11, TO GeCKOHEUHO
GnuakHe NPeNOMACHHEE AYYH™ BCETAd PacXONsTCH.

2° Ecam xpusaa AMD ofpawena BunykaocTsio
K CBeTAlefics Touke B, M m Gonavlue 7z, WM ecad oua
ofpaiesa BOTHYTOCTBIO, H /L MeHbLIE 71, TO GECKOHEYHO

a
GAH3KHE TIpeNOMJICHHbIE NyYH CXOAATCH, Koraa MK -_f?)
.

b
menbwe MH (énﬂ —auma— T’") , pacxomarcs, Koraa

Sosnmle, W MapanRenbHH, KOra OHH PaBHW. A Tak XaK,
KOrAa Ragaiomue Aydd napaasensin, MK =0, To
B STOM ciyuae GECKOHeMHO ONHSKME Mpe/OMACHHNE
Ny9H BCErAA CXOAATCS,

Caedemaue IV,

187. Bcau nagawouwmit ayw BM kacaerca xpusoft AMD
B rouke M, 0 ME (a)== 0, u caesoratensno, MF==b.
Ha sortoro BHmHO, 4TO TOUKAa F CoBnmagaer TOrAA
¢ Touxon G. '

Ecan nanawuA ays BM nepnenamkynspen x kpu-
Boft AMD, npiuve ME(a) u MG () 6yayr xamnas
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pasuw pandycy paseepTkn CM, Tak KaK OH# C HUM COB-
bmy

Ty —ny = yro ofpaulaerca

nanyr. 3uaunt, MF==

bm X
B o KOTAa NAaAdloNHe AYYH [apannenbHul MEeXAy

cobofi,

Ecau npenomnenuunist ays MF kacaerca kpuson AMD
s Touke M, To MG (b) =0, u crenonarensHO, KayCTHKA
Kacaercs NaHHO# kpuBofl B Touxe M.

Ecau paanyc paseeprke CM paser Hyno, TO NpaMele
ME(a) w MG(d) Toxe Gyayr paBHH HyAK0, W crae-
ZOBATEABRO, WAEHH aan ¥ bbmy OyRyT uuueM mo cpa-
BHEHHIO € APYrMMM uieHaMd Smy u any. Orciona
cnenyer, uto MF =0 n uro M ectb ofuman TOuUKa
KAyCTUKM H NaHHOH KPUBOAH.

Ecan paguyc paseeprxku CM Oecxoneuno Beauk,
npsmue otpeskn ME (a) u MU (b) Toxe GeckoHewHo
BEeAHKH H, CAefoBaTe/ibhHO, uiensi dmy H any cyts
HHYTO N0 CpaBHeHMiO C APYrHMH aar n bbmy, Tak

bbm
gt0 MF= —= a;zyn' A TaK KaK 3TO BEIHYHHA OTPHLA-
=

TeAbHaf, €cAH NPEATIONOKHTb, YTO Toukn F # B oka-
3WBANTCA MO pasHme cToponu Ausuu AMD (§ 133),
M, H2060pOT, MOAOKWTEAbHAR, €CAM STH TOHUKM OKASH-
BAKTCA DO OHY ctopony aunun AMD, 10 (§ 136)
Touky F CAeAyeT BaaTh ¢ TOA Xe CTOPOHM, uT0 H B,
T. e. GecKOHeuHO OnNH3KME NPeNOMJEHHWE Jy4H pac-
xopatca. OueBHAHO, 4TO MpK 9TOM Manas ayra Mm
o6pauiaeTcs B NPAMYIO JHHHIO H MPeRbAylee NOCTpoe-
HHe He rQAMTCH. Er0 MOXHO 38MEKHTb CHEAyiOUIHM,

18+
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KOTOpOE CAYMHT IS ONDENeNeHHMA TOYEK KAYCTHK
npenomaedin, koraa AMD — npamas Auuug.

Iposens BO (uepr. 114) —- nepneraukynap x na-
nawwesy nysy BM, nepecexawowni npamyro MC, nep-
nenfukynsphyic AD B Touke O, onyckaew nepnesau-
kyasp OL na npesomnesnntt nyy MG. Yron BOH Ge-
perca paBeuM yray LOM u
BM. BH::ML. MF. 4
YTBEDWAAI0, YTO TOUKa F
OKaWETCA Ha KaycTHke npe-
OMIIeHUR,

B camom nere, npamo-

Yepm. 114, YroacHue Tpeyroasuuku MEC

n MBO, MGC u MLO ¢y-

AYT NOROGHW Mewty COB0A NpH BCAKON BedHuUHe CM.
Mostomy 1pu CM Geckoneuno GONBWOM  ONATL-TaKH

ME (@). MG (8):: BM(y). ML=,

Hs nonobua rpeyrossunxos OLM w OBH nonyyaerca:

- OL.OB(n.m):: ML(%). Bt =¥

an
Orcrona suaHo, uto

BM(y).BH(%'"n:") ML (5";-") . MF(%’?’).

Caedemesue V,

138. QuEBHAHO, 4TO eciM nanw A0Bue nee ns Tpex
Touex B, C u F, 10 Aerko matitu TPeThO,
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{Tpumep 1.

139. Tlycrb xpusas AMD (uept. 115)—vueTBepTs Kpyra
¢ uentpoM B Touke C. [Ilycte 'nanawiuwe ayyu BA,
BM w BD napannensHsl Mexay co60f M TepreHAHKY-
aapusi Kk CD), a otHOmeHue m X 7 pasHo 3 K 2, T.e.

A D)
Yepm. 115.

OTHOWIEHHIO, MMEIOLIEMY MECTO NIPH Mepexoe Ayyel cseta
u3 Bosgyxa B cTekno. Tak Kak pa3sepTka Kpyra
AMD crarupaerca B OAHY TOUKY, 2 HMEHHO ero ueHTp C,
TO, OfnMcaB noayokpymuocts MEC, umemowmyio aua-

merpoM paanyc CM, u sass xopay CG=%CE, no-
ayuyum aunnio MG — npenomnesHni Ayd, Ha KOTODOM
Toyka F ompenenntcs, Kak ykasdwo ewwe B § /33,
Ilna Haxoxnaenus TOMKW F4, B KOTOpoH nasawommit
ayqw BA, nepnennuxynapuuit x AMD, kacaerca xay-

cTHKK npenomnennd, umeem (§ 137) AH (m it_n,,)"':

== 38 = 3CA. Ecnu nocTponts noayokpyxuocrs CND,
HMewouylw nauamerpoM paawyc CD, u B3arh xopay
CN = %CD, 10 ouesngHo (§ 137), uto Touka N
OKAMETCA HA KAYCTHKE MPEJOMIIEHMSA, MOTOMY YTO NMafaio-
wuh ayy BD xacaercs kpyra AMD s touxe D,
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Ecau nposecru AP napanrensio CD, ro (§ 132)
ACHO, 4YTO oTpesok - FH — AH-—-MF—-—;”- PM u

BCA  KaycTHKA [HFN = -%- CA—DN= % CA.

Ecau uerseprs kpyra AMD (vept. 116) oGpawena
SOTHYTOCTSIO K nanawwmM aywam BM u otHomenue m
K n pasHo 2 « 3, Halo B noayoxpyxmocra CEM,

v

H A [4
Yepm.” 116, .
HMEIOWER  nuameTpoM  pagmyc CM, Basm xopay
CG=%CE W TpOBECTH nNpenomnennw#t ayy MG, ua

KOTOpOM Touka F onpemenmrca npu nomowm o6iuero
nocrpoenus § 133.

Hneew (§ 137), wro AH (m’f‘n) =—2b 1.6 AH

pacronoxena (§ 136) co cropons BHNYKNIOCTH 4eTBepTH
kpyra AMD u pasna yaeoentoMmy pamnycy AC. Ecnmn

npeanonoxuts, yro CG anu % CE pamva CM, 10

OHEBHIHO, 4TO mpenomaeHwwft nyy MF xacaercs Kpyra
AMD » M, notomy uro TpH STOM TOYKa G CoBmagaer
¢ Toukot M. Orcrona CEAYeT, 4YTO, ecAH BaATH

CE =%CD, T0 T04Ka M nonager B Touky N, @ Koro-
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po#t kaycraka fIFN (§ 137) xacaercn uersepry kpyra
AMD. Ho korna CE 6osbe %CD, minziowme ay-

ud BM ne moryr ywe Gonee mpenOMMThCA, T. e, me-
PeRTH K3 CTekna B BOSAYX, TAK KiK HEBOIMONHO, 4TOGH
CG, nepnennuxyasp x npeaomnexsomy aywy MG, Oun
Goasme CM. Takum ofpazom Bce Ayuw, xo1'0pue yna-
Ayt Ha uwacte ND, oTpaasatcy.

Ecnu nposectn AP napamenswo CD, To ouesunno
(§ 132), uro orpeaok

FH= AH—MF 4 3 PM,

Tak ute ecaum nposect¥ NK . napanreanno CD, Best
KaycTHka

HFN=2CA+ 3 ak=1=V5 ca,

Ilpumep 11,

140 NMycte kpusas AMD (uepr. 117)— norapudmn-
YecKas CNWpazb ¢ LEHTPOM B Touke A, ©3 KoTOpoOft
HCXORAT BCE Magamuiue :
ayan AM.

Ouesngno (§ 91),
YTO TOuka £ coBmaner
¢ ToukoR A, T. e
a=y. Ecan B cayuae,
Koraa Kpubas o0palleHa Hepm. 117.
BOFHYTOCTHK) K CBETAWUERCA TOUKE, MOACTABUT B 3HAve-

bb
une MF, 1. e. By = a:;v Faan (§ 133), smecto @ ero
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3Hauenne y, 10 nmoayanrca MF== b, OTKYAa BHAHO,
4T0 Touka F* coBnanaer ¢ Toukont G.
Ecau npomecrs mpamyiwe AG u kacareasryio MT,
7o yron AGO, nonoansioummp o ABYX NDAMWX Yroa
AGM, 6yner pasen yray AMT. HetigTautensuo, B kpyre,
RMEowen nuamerpor auunio CM M npoxoaawes Yyepea
ToukH A u G, o6a yrma AGO w AMT H3MepaIoTCR
TIONOBHHOA OAHON H TOR e myrn AM., Ouesuano, uro
Kaycrika AGN ects Takan xe norapudmuseckas cnHpans,
KaK W p2uHan AMD, v orauvaercs ot Hee TOALKO
pacnonomernenm,
TIPEANIOMEHHUE 11, X
3amaua,

141, Nanm kayemuxa HF (vepr. 118), coemamanca
moska B « omwowenne m x n. Haiimu Geckoneunoe MHo-

Hecmeo Kpuewx, manux wax AM, a8 xomopux HF asasemen
Kaycmuxoll npesomaenusn,

Yepm. 118,

BuiSpas na n1060A xacarenswoli FfA NPOH3BOJLHYIO
TOuKy A B KauecTse OmHOM M3 Togek kpuso#t AM, onu-
Wem panuycom BA wus uentpa B ayry kpyra AP u
ApYTRM NPOH3BOALHKM paauycoM BM Rpyrywo Ryry u
posbmeM AF =—£~PM. Ipn o6eeprusanun kaycrnyy
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HF nonyvaerca xpusas EM, kotopas nepecever nyry
Kpyra, onucaruore paauycos BM, B Touke M, naxo-
Ramefica Ha ncxomon kpusofi. Hettcteuteasno (§ 132),
PM.AE win ML::m.n. )

Apyzoe pewenue,
142, Hano wnakity wHa nponssonsHoft KacareavHolt FM,
otauunoR ot HA, Touky M, nas xoropoit

HF 4+ FM - — BM=HA + — BA.
[TosToMy, ecnu BaATb
FK=-2-BA+ AH—FH
W Hatith Ha FK touky M,
ans  xotopo MK = % BM ,to ona oxaxercs (§ 132

HCKOMOH TOukoN. 3TO MOXHO CAenaTh, NPOBENA TAKYIO
kpusylo GM (uepr. 119), uTo '
eCnd COEAWHHTbL €€ TIPOH3BO/b-

Hyto TOuky M ¢ HDaHHEM# TO4-

Kamu B u K npsmumu MB u

MK, TO OTHOWIEHHE MOCAEXHHX Hepm. 119,
BCET@ PABHO OTHOLIGHHIO /M K .

3HAUNT BOTIPOC CBOIHTCA K ONPele/IeHHIO TPRPOAN STOr0
TeOMETPHYECKOTO MecTa. *

[Tycts naa atoro npoeenera MR nepnenankynspHo
BK, BK— naunas — o603Hauena uepes &, a Heonpezne-
nensne: BR uepes x, RM uepes y. [Ipamoyronbuuie
tpeyroabiuxn BRM u KRM paiot:

BM=1/xx—+}’; 1 KM=V aa— 2ax + xx -y,
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TAK TO ANS BRNOTHEH#A YCAOBMA 3a1auM MOAYYAETCH:
Vix+yy.Vaa—2ax + xx-Fyy ::m.n.

Otciona

__ 2ammx—armm

Yy= mm—nn

T. €, FEOMETPHYECKOE MECTO eCTh KPYT, KOTODHA MOXHO
NOCTPOHTS CAEAYIOWAM OGPASOM.

Mycts BG=ﬁa_;'_’—n, a BQ=-"""n Ha mus-

merpe GQ noctpoena nosyoxpymrocts GMQ. 5 yreepx-
Aaio, 4TO OHA GyneT WCKOMOR kpueof, [leAcTBHTensbHO,
npK

QR nmm BQ—BR=-"T"__

m—n
H
RG man BR——-BG:x—m“rn ’
#3 CBOMCTBA Kpyra cienyer, yTo
—2

WIH, B aHAMATHYECKHX OBO3HAYEHHAX,

2ammx — aamm
VY= m—an X%

Ecan nanaroutve aywn BA w BM (uepr. 120) napan-

<" e/IbHB 3aKaHHOR N0 NONOMEHHIO NpPAMOft, MepBoe pe-

lenHe BCErAa COXPZHAET CHAY, HO BTOPOE OKASHBAETCH
GecnonesHpM H €rp MOXHO SaMeHHTB CHEAYIOHM.
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Bepew FL = AH-—HF u, nposem LG napan-
seapo AB w nepnenankyaspao AP, possmem LO =
=%-L0 u nposeneM LP napamneasno GO, a PM
napanaensuo GL. Ouwesnano (§ 132), uro TOUKa M
6yZeT MCKOMOR TOuKOM, TaK Kak u3 LO=%LG

creayer ML= % PM.

Yepm. 120,

-
Ecai KaycTHKa IpenoMACHHA FH crarasaercs B TOY-
Ky, xpusse AM CTaHOBATCA OBa/aMH JTIEKAPTA, CTOTB
HANIyMEBWHMH CPElH rEONETPOS 181),

Credcmeue 1.

143. MOXHO [0K28aThb, KaK ¥ Z1A KayCTHK OTPAXKEHHA
(§ 130), wro xpusue AM woryT 6uTh PasAHUHOM
IPMPOAN ¥ YTO OHH GyAYT TeOMETPHYECKHMH TOABKO
TOFA#, KOTAA SBIRETCH reOMETPHYECKON H cnpamasemoft
kayctaka npenowneuus HF.

Credemsue 1.

144. Ilaum xpusan AM (sepr. 121), ceTaIlasca To4Ka B
§ OTHOMICHWE /M K 7. Hatitn GeckopeuHOe MHONECTBO
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Taknx nuwni DN, utoSu npenoMnessue ayun MN,
TIPENOMUBIIUCE TIPH BCTPEuE C HHMH BTOPHYHO, COILMHCH
B lansoft Touxe C,

Ecau npexnonomnts, yto kpusas HF ects KayCTHKa
npesoMneHus ana Aarnoit xpuroK AAMM, ofpazoBannas
cBeTAmedca ToukoR B, TO OyeBMAMO, YTO 3TA Ke JHHMSN
HF nomxua 6ute kaycTmko# DpenoMrenus MCKoOMof

M

-]
v

Hepm. 121.

kpusol DN, umelome# B KavecTse creTAEACH TOYKH
nausyio Touxy C. [lostomy (§ /32) -

%BA+AH=7}BM+MF+FH

n n
NF -+ FHH-”TNC= HD—? DC,
¥, C/eN0BATENBHO,
n _n n n .
mBA-+AH= ;;BMTI-MN-I-HD-«--’;DC-}—F NC;
NepecTaBnns OGWYHLM 06GPa30M wieHM, MoAyHaeM:

= BA— ZBM+ L DCLAD= MN—[——NC

D10 naeT Takoe MOCTPOEHHe,
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Bu6pas ua mofiom npeaomaentom ayue AF npous-
BOABHYIO TOUKY [) B XayecTBe ONHOH M3 TOSEK HCKOMOA
kpusofi DN, Bo3uMeM Ha N1060M IPYroM NpenoMieHHOM
ayye MF oTpesok:

n n n .
MK= — BA~— — BM 4 m DC+ AD;
ecny HaMTH, Kak u Bume (§ /42), Touky N, aam

KoTopo NK= %NC, 10 acko (§ 182), uro Touxa N
okaxercs Ha xpuso#t DN,

Obwee caedemeue,

OTHOCAUEECE K TPEM NPEAGLIRYINHM TAABAM.

145. Oueenano (§ 80, 85, 107, 108, 114, 115, 128,
129, 134, 143), 41O KpHMBa®R MMEET eAMHCTBEHHYIO Da3-
BEPTKY H NMPH AaHHOR CBEeTAWEHCA TOUKE ¥ AAHHOM OTHO-
IUEHHH CHHYCOB eAMHCTBEHHYIO KAYCTHKY OTPAMEHU U
eIUHCTBEHHYK KaYCTHKY fpeiaoMmaenua. Bce onm Bceraa
OKA3WBAIOTCA TEOMETDHUECKHMH ¥ COPAMAAEMBMH, €CIH
3Ta KpHMBad reomerpHueckas, Hamporus, ozna # Ta e
JIMHHA MOXeT OuTh O6med pa3sepTKOA uhu, NPH HaH«
HOM OTHOMICHHY CHHYCOB M NaHHO cBeTAeACR TOuKe,
KayCTHKON OTDAKEHHA MM TIPE/IOMACHHA A GeCcKOHeu-
HOrO MHOXECTBA BECbMa PA3NHYHLIX JHHHA, ABATIOLIMXCA
reOMETPHUECKHME TOMLKO TOFAS, KOrAa 3Ta xpuaaﬂ reo-
METpHYeckan n cnpamnenaa.



FJAABA Vit

NPUMEHEHHE OWOEPEHLIMANIBHOIO MCUYHUCIEHUS

K ONPEAE/JIEHUIO TOYEK KPHUBHIX, KACAIOLIMXCS

BECKOHEYHOI'O MHOXECTBA AAHHBIX 1O NOJIOKE-
HUIO NPAMBX WJIN KPUBHX JAUHUH

TIPELTIOKERHUE 1
3anaua

zmﬂAHA nexomopan naurur AMB (uepr. 122), wumewn-
wan ocvio npaxyio AP, u nposedeno Oecxonesnoe
Muoxcecmeo napador AMC, AmC, xomopwe sce npoxodam
uepe3 mouxy A u umerom ocaxu opdunams PM, pm. Tpe-
Oyemcs naiimu kpusyo, KAcaY0OCR 6cex IMUx napador ).

OueBMRHO, YTO TOUKA KacaWHi KawaoM napaGons
AMC ecte C—Touka ee nepecedenHs ¢ GecKOHEUHO
Gauakoh napabonok AmC. Nposesem CK napannenbuo
MP n o6osnauum naunne: AP uepes x, PM uepes y,
a HemapecThbie: AK uepes u, KC uepes z.
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s ceofcTEa napaGoatl Mu ROMYYHM, YTO
E’(xx) " Eg(uu —2ux+4xx)::
SMP() . MP—CK(y—2),

YTO RAET:
2xx = 2uxy-— uay,

ofuiee ypasHenne Bcex napa6oa, Ttakux, kax AMC.

Hanee s samevaw, uro wuewsmecthue AK (2) v KC(2)

OCTAlOTCH HEH3MEHHBIMH, B TO BpeMsd Kak aanawe AP (X)

n PM(y) nepexonsat 8 Ap u pm, u uro KC (2) ocTaercs

Ge3 H3MeHeHHS, TOAbKO korga C 8

eCTh TOYKA Mepeceyerns, Tak Kay @& —5 el
unaue npsmaa KC nepecever ofe P 3
napaboau AN.Cn AmC 8 asyx paa- /

NMYHBX TOYKAX H OYyAeT, clenoba- L
TeNbHO, UMETh [BA 3Ha€eHHs, coor- 4
BETCTBYIOLIHX OQHOMY  3HAYEHHIO Yepm, 192,

AK. Ylostomy, ofipawacs ¢ & M 2,
KaK C NOCTOAHHHIMH, W RPOAH(EPEHLUHPORAB TOALKO HTO
HaRAEHHOE yPaBHEHHe, MOXHO OnpeleinTh Touky C Kak
TOYKY nepecedeHHs. 3HAuYMT,
2zx dx =2uxdy-2uy dx —undy,
OTKYa HeHaBecTHan
AK () = 2xxdy —2yxdx

xdy—2ydx ’
2uxy — uny
€CAH NOACTABHTL BMECTO Z €T0 BHAYEHHE ————— .

Tak kak npupora Kpuso#t AMC u3BecTHA, TO MONKHO
BHPa3UTh, Beanunhy dy uepes dX W 3areM MOACTABATS
ee b sHauenwe AKX, Torna sta seusmecTHan, HaKOHeW,
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BLIDA3HTCA 4epe3 BMOJIHE H3BECTHBIE YACHHW, CBOGOIHmE
ot nudepeHunanos. Uro u Guiio TIPEA/IOIKEHO,

Ecan Bmecro mapaSon AMC npeanomar apyrue,
AdHHUE [0 TIONOKEHHIO, MPAMBE WM KPHAHE NHHUH, TO
3anaua GyneT pewaTica NPUGAHIATENBHO TAKHM 3Ke CRO-
coGow., IT0 1 6yneT noKasaxo B CREAYIOLULIKX MPEANOKEHHRN,

‘ [Tpunep.

147. Trupona xpusott AMB Bupakaercs YPAaRHEHHEM
XX—4ay-—4yy; 510 noAysANUNC, MATOA OCHIO KOTOPOro
CAYKHT MEPRERAHKYAspHas Kk AP nunus AB = g, a 6oab-
1Ias 0cb kOTOpOro BAasoe Goinwe manon. Haxommm, yro
xdx=2ady—4y dy,

CNEN0BATENbHO, .y -y
XX - Xy ax ax
AK ( xdz—-2yd}:\c )27

ITosromy, ecan Basts AK verseprof NpoNePLHOHaNE-
wot K MP, PA u AB w nposectn KC nepneHauKy-
aspue AK, To ona nepecever napaGony AMC B ucko-
Mo Touke C.—Yro6uw yanats mpuposy KDHBOH, Kaca-
IoleAca scex napa6on wan npoxonsied Yepea BCe HaM-
JeHHME T2KuM 06pasoM Touku C, HALO HAKTH ypasHenHue,
Bupaxatoliee cooTiowenne Mexny AK (1) u KC (2). Sto
ZOCTHraeTca TakuM o6pasom. MoxcTasns sMecTo g ero aua-

= HU.

ax
HEHHE —~ B ZXX = 2uXy — nuy, noayuaew:
aa
Y=m—z;
CNenoBaTeNLHO,
uny au

= Ta—z -
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Ecau NOACTABHTE STH 3HAYEHHH BMECTO X H yr
Xx = 4ay — 4yy,

TO NOMYYHTCA YpaBHeHMe:
un =4aa —4az,

B KOTOpoe X M y Gomee He BXOZAT M KoTOpOE BLIpA-
xaeT cause meway AK u KC, Orcoma suano, uro
HCKOMAd KpHBasi €CTh napab0.aa, MMEas OCBIO AMHHIO
BA, pepumnoft Touky B u doxycom TOYKy A; napa-
MeTp ee, C/€A0BATENLHO, Pasen yuerBepennoMy AB.

Mu #amas, uto

aa
o= ee———
y 2a—2z2"’

OTKyAR
KC (z) = ?ﬂfﬂ :

Tax kax 97a BenuunHA NONOKHTENbHA, ecaH 2 y Gonbume g,
OTPHU2TeNbHA-— ECIH MEHbWE, M DABHA HYNIO TIPH MX
paBenctse, To Touka C Haxoautcs hag AP B NepBoOM
Cyyae, KK H MPERNOAAra’0Ch B BWKMIKAX, nox AP
BO BTOpOM ciyyae, M HakoWen, H2a AP—B Tpethem.

Ecnu nposectn npamyio AC, nepecekaiomywn MP
8 (, TO 1 yTBep®aa0, yTo MG=BQ u touka G ecms
(okyc napaboau AMC. Hetictaurensuo:

1° AK(). KC(?“—y;_i‘) 12 AP(%), PGe=2y—a,

H CNea0BaTERHO,
MG=a —y=B8Q.
19 8ax. 2051, — fTonuvanp.
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2° Ecav OACTABHTS BMECTO XX €r0 3HaueHne 4ay — 4y,
To napamerp napaGoaw AMC Gymer pamen 4a— 4y,
cnenosarensio, MG (@ —y) ecTh yersepras YacTe 3TOro
napaMerpa, a OTcioMa BUAHO, 4Te G ecTs doxyc napadonu
K yron BAC peautcs nononam KacatensHo#t B Touke A,

M3 toro, yro napamerp napaonnn AMC pasex yueTse-
pensoMy BQ, cneayer, uro, korza Touka A coBnaaaer
¢ seputho#t M, napamerp pasen yuersepenHomy AB n
TaKBM 06p23oM napabona ¢ BeplwHHON B Touke A acCuM-
NTOTHYHA mnapabolde, npoxojaiteidt uyepea sce Touxku C.

Tak xax napa6ona BC wacaerca scex napaGoa spone
AMC, 10 ouesnzHO, UTO TOYKM MEPECEYEHHT STHX Na-
pabon ¢ onpenenennoit aunnet AC GynyT nemath Ganxe
K Touxe A, yeM Touka C. B GanaucTire AOKa3HIBAETCA
(ecan npeanonomure AK ropusouTansHOM), uTO ECe
napaGoau spose AMC yKka3wBaioT nNyTd, KOTOpHE ONH-
CHBAOT B BO3AYXe CHAPAAH, C OAHHAKOROH CHAOR ¥ MOA
'BCEBOIMOXKHHEMH HAKJIOHAMH BHODACHIBACMBIE U3 MOPTHDHI,
NOMELIERHON B TOUKe A, 3HAYHT, eC/IM NPOBECTH MPAMYIO,
aenginyro nonosam yron BAC, ona ykakeT Hanpaeaenue,
KOTOpO€ HYXHO IPHAATL MOPTHPE, YTOOH BHGPOUIEHRHH
€10 CHapAA MONan Ha 3aKaHHOH 10 NONOMEHHIO nA0-
ckocTH AC B BO3MOKHO Go/ee yAaneHHYIO OT MOPTHDH
Touky C.

MTPEAJIOIKEHHE 1.
3AanAbA,

148. Nvers  dana  newomopan wpusas 'AM (uepr. 123)
c ocbio AP. Hafimu dpyayio kpueyi BC, npoussossnull nep-
nenduxyaap K xomopold PC aceeda pasen opduname PM.
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Ecan npeanonowuts, uro us uentpos P u p ofiu-
CaHO GeCKOHEWHOE MHOMECTBO Kpyroe pagaycauu PC
n pC, pasuumu PM u pm, 10 oueBunuo, 4TO HekOMan
kpupas BC nomxxa xacatscs Beex
3THX KpyroB “ uro C, Touka
NPHIOCHOBEHUS KAKAOTO Kpyra,
€CTh TOYKA €ro Itepeceyenns ¢
APYTHM GeCKOHEUHO GAH3KMM KDY -
roM. YCTaHOBHB 3TO, NpOBEEM
CK nepnenmukynspro AP u
0603HAYMM [JAHHWE W TIepeMeH- .
Hue BennuHnb: AP uepes x, Yepm. 123,

PM uau PC vuepes y, a uens-
BeCTHRE H nocrosHune: AK uepes #, KC wepes 2z,

Wz cooficTBa Kpyra Mbl Moaydus:

—2 —2 —
PC =PK +KC,
T. €., aHATHTHYECKH,
yy=xx—2ux-+un - zz.

310 — ofliee ypaBHEHHE BCEX TAKMX Kpyros; Andepen=-
UHan ero €cTh:
2ydy=2xdx—2udx,
OTKyAd

PK(x—u) =22,

HTO ZaeT crenytowuee obtuee noctpoenue. Nposenen MQ
nepnesguKy1apHo Kpusoh AM u, m3s8 PK == PQ, npo-
senem KC napanzensno PM. §1 yreepwnaw, uro oHa
NepeceyeT Kpyr, OMHCAHHHN H3 ueHTpa P pagnycom

19*
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PC=PM, B Touxe C, B KOTOpOH OH Kacaerca WCKo-
Mot kpusofi BC. 310 ouermaHo, Tak kak PQ x-"%“—’ .
3nauenue PK MOXHO HaMTH elie HHaye,
Onyctue nepnengukyasp PO na Cp, noayyum us no-

RoGus npAMOyronsHWX Tpeyroasuukos pOP u PKC, uro
Pp(dx).Op(dy):: PC(y) .PK=!£—)"

Quesuano, uro koraa PQ = PM, kpyr, onuc uHbift
paaunycom PC, kacaerca KC 8 touke K, Tax uto Touka C
coBnagaetT ¢ Toukod K M, cnegoBarenbHO, OKA3LIBAETCA
HA OCH,

Korgma xe PQ Goasue PM, Kpyr, OmucanHmifi paau-
ycom PC, He cMOXeT KOCHYThCA KpuBOi BC, notoMy uro
He OyIeT uMeTb HH OAHOA ofwel ToukH ¢ npamon KC.

TTpunep.

149, NlycTb nasuas xkpueas AM (uepr. 123) — napa-
Gona, ypaBHeHHe KoTOpoft ax=yy. 3aecb PQ nm

PK(x—un)= % G; C/efoBaTeNbHO,

1
x=-2—a—}—u

sw=taat e

YTO NOMYYAETCA M3 MpamoyronsHoro rpeyroasuuka PKC.
[Ipn NONCTaHOBKE 3THX 3HAMEHHA B AX ==Yy NOAY-
YaeTca ypasHeHue:

1 1 1
gaa-tau= gaatzz wwm aa-+an=zz,
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KOTOpOE M Bhpaxaer npupoay kpusoR BC. -QueBnamo,
YTO 974 KpuBas Takam ke napabona, xax u AM,
HGO OHM MMEIOT OOMHAKOBNH napameTp @ W Bep-
IIHHA B OTCTOMT OT BepHHN A HAa  paccTOAHMA

1
BA m-&* a.

MIPEAJIO)KEHHE 11,

3ADAUA.

180. TNyers dana mexomopam «puses AM (vepr. 124),
Komopar umeem Ouamemporm npsmyio AP u opdunamm
_xomopodd PM u pm napessessus danuoii no nosoxcenuw
npaxolk AQ. fTyemy nposedenw MQ u mq napassessso AP
i npaxse PQC u pqC. Tpebyem-

¢8 maiimu rxpusyio AC, xomopoi C
RKOCaIOMEs 608 MU npameie, uau, %
Ymo mo xe, onpedeaums Ha g
xaxcdoii npaxoll FQC mouxy 4G
xacanus C.

IMpencrasur cebe npyryw \
kacarenbhyio pgC, Geckoueys T4 14
Ho 6mm3kyio x PQC, npose- Yepm, 124,
zem CK nmapannensio AQ u
0603HAYHM NaHHKE K NepeMeHHble Bennunns : AP yepes X,
PM nau AQ uepes y, a HenasecTHe B NOCTORHHME: AK
. uepes n, KC uepes 2z, W3 nonobus rpeyronbnuxon PAQ
#u PKC caepyer, uro

AP (%) . AQ(¥):: PK (% 4-u) . KC(z) =y+%.
Oto ofmee ypasHewwe Bcex npamwx spoze KC.
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Ero andepesunan ects:
axdy —uydx
dy - HLHE o,
OTKyza

___ xxdy
AKW) =5 =% -

310 nzer crenyoiee obwee noCTpoeHHe,
[Iposenem xacareasnyro MT u Bossmem AK Tperseht
npomopunonanshol k AT u AP. 4 yrteepxpaw, uTo

ecr nposecty KC napaanensho AQ, To ona nepecever
npsmyw PQC B uckomo#t Touxe C.

IletcTRHTEALHO, ‘
ydx —xdy .. xx dy
AT(T).AP(x)..AP(x) AR= S

[Ipunep 1.

151. TMycrp nauwas xpusas AM (uepr. 124) napaona
C ypaBHeHHeM ax == yy. Mul umeem, uto AT == AP, or-
kyna AK(#)=x, 1. e. Touka K nonanaer B Touky 7.
ECaM yTOQHO MONYuMTL ypasHenue, BHPAKAOLICE 3ABHCH-
mocts Mescny AK (i) n KC (2), nano sasts KC(2) = 2y,
TaK KaK yWe W3BecTHO, 4T0 PK paBHo yasoenHomy AP.
3HaUNT TPH NONCTAHOBKE B G.X=yy BMECTO X K § MX

3HAYEHUR ¥ W %z nonyuwrca 4au = 2z, OTCI08a BHIHO,

uTo kpusan AC ects napabona, MMEOWAn BepIUUHY
B TOuke A, a B Kayecrse napaMeTpa — JHHHIO, DABHYI
yuersepeHHOMy napameTpy napabonn AM,
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ITpumep H.

152, Tlycte pawnas xpusan AM (uepr. 125) —uer-
BepTh Kpyra BMD, umeouiero uentpom Touky A
paanycom auHuio AB win g
AD, xoropyio s Hasosy 4. g M
flco, wuro PQ Beernma gk
pasia pagHycy AM win ¢
AB, T. e, Beane onHHaKOBa, \¢
NOSTOMY MOXHO CYKTATh, !
yto ee KoHun P m Q4 5
\
CKONb3AT BAOAL cTOpon BA
u AD npamoro yraa BAD.
Mu ntonyunm, uro AK(u)== ¥
X8
==——, TaK KaK AT =

HYepm, 125,
= ff-; a mnapanemsuze KC w AQ nawor:
AP(x) . PQ(@):: AK(Z).Qc= 22,

O1ciona BHAHO, YTO AVIA HAXOMUEHHA TOUKH KacaHus C
ROCTaTOYHO B3nTh QC TpeThe# mMpONOpnHOHANLHON K PQ
# AP. Ecan yromuo HaliTd ypasHenue, BHpaMaiouiee
npupoxy kpueoft BCD, T0 OHO MOJYYHTCH B CAEAYIONIEM
Bune 1)
w8 —3aaut-+ Satun—a® =0
+32z +2laazz }-3a‘2z
3
-+ 82+ —3aazt

428
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Caedcmeue 1.

158. Jinq 10ro 4ro6w mafitu oTHowerue orpeska DC
kpuBoA BCD x ee xacareashod CP, Hano npencrasuts
cebe XPYrylo KaCaTeAbHYI0 CP, OeCKOHEYHO 6An3KYK
k CP, u, onncas u3 uentpa C wmanyio ayry PO, nony-

unts ana CP="2"%% syavenme ee andepeHuaana
d
p—CP wm Op—Cc=— 2’; <,
OTKyAa
' Ce=0P 2%

Ha nonobus npamoyroabHux TpeyrombHukos QPA u

PpO nmeen:
PQ(a). AP (x) :: Pp(dx). oP=2%,
H, CAeR0BaTenbHo,

Ce=3%% _ pc_pe.

a

Crano GuTh, rae 66 MH HH Bagaw Touky C, Gyner
HMETH MECTO:

DC— Dc(axdx). CP—cp(2xdx)::.3.2.

Orciona cnemyer, 4TO cyMMa Bcex audbepeRiHanoB
DC - De, coorsercreyiomux npason PD, 1. . (§ 96)
orpesok DC kpuso# BCD, OTHOCHTCR K cymMe Beex
mupepenuuanos CP—cp, coOTBETCTBYIOMIHX TOH e
upamoit PD, 1. e. (§ 96) x xacatensHoft CP::3
Tak we m Bca kpusan BCD orHOCHTCR K cBOeR Kagas'
TeApHoR BA::3
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Caredcmene I,

154. Ecau paseepayTs kpusyio BCD, Haunsas c
Touku D), nomyuntca xpmwsas DNF, ans  koropo#t
CN.CP::3.2, tak xakx CN Bceraa pasusercs of-
pesky DC xpusott BCD. Or1ciopa chemyer, uro nono6-
ueie cekropw CNr u CPO oTrocatca omuu K apyromy
::9.4, u 3sawwr npoctpaHcte DCN, 3akmouernoe
sexqay xpusumd DC um DN u npamo#A CN, kacateas-
Holl B Touke C n NEPNEHANKYNZPHOR B TouKe N, oTHO-
cnrea k mpocrpancTey DCP, saknoueHroMy Mexay kpu-
Boft DC n nsyms kacatensumu DP u CP, xak 9 x 4.

Caedemsue [l

155. Lienre tamectn cexropa CN7 nmomwes Gurs pac-
nonoxked na ayre PO, Tak- kax CP-:%—CN. Ranee,
TaK KaK 974 Ayra GeCKOHEMHO Mana, TO 3ITOT LEHTP
ROMKEH HAXOLWThCA Ha mpamoh AD; creaosarenbuo,
ueHTp ramectd npoctpancts DCN w BDF, cocrasnes-
HHX M3 BCEX TAKHX CEKTOPOB, TOXE LOMKEH HAXOMHTHCA
ra npamoft AD, Takum 06pasoM ecsw no apyryo cro-
poty 'BF onucars Qurypy, B TouHOCTH CcxoAHyIO 1%4)
¢ BDF, 10 uenrp taxecTH Beeht ¢urypu 6yner B Toyxe A.

Caedemsue 1V,
156. W3 1nOROBHA UPAMOYrOALHHX TPEYTOALHHKOB
PQA n pPQ umeew, uto
PQ(a). AQ wnu PM(V aa—xx) :: Po(dx). PO =
— dx 'V aa— xx
—_—
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Hanee, u3 nonobuux cexropos CPO u CNyp umeem:

dcV aa—

CP.CN wm 2.3::Pp0 (HY88=x) Ny

__3dx YV aa—xx
=———— -

Ipswoyronviuk MP X Pp, r. e. (§ 2) manasn wacth
xpyra MPpm = dxV aa — xx . Tlostouy

ABan=%MPpm;

aHauut, ND, orpesok xpueod DNF, ymuokeHHul Ha
panuyc AB, B nonropa pasa!28) Goaplie cerMeHTa Kpyra
DMP, w sen kpupan DNF pasna TpeM uerseprtam
BMD, uetseprolt 4acTd OKPYHHOCTH.

MTPEAIO)KEHHE IV.
3AZAYA,

157. fycre dana wpusasn AM (sepr. 126), umewowjan 0csio
npaxyio AP, u umeemcs GECHOKEYHOE MHONCECMBO REPNEN”
duxyrnpos x amodf xpusoi MC u mC. TpeSyemer naiims
KPUsY0, KOmOpoilt KACAIOMeR 8Ce 3mu NEPREROUKYARP Y, LAY,
ymo mo xce, Halimu Ha Kaxcdom nepnenduxyrspe MC mouxy
xacanuz C. )

IIposenem opaunaty MP u, npeacragus cefe nep-
nenquxynap mC, Geckoneuno Ganaknft k MC, nposenem
yepes Touky WX nepecevenus C npamyl CK, nepnes-
AMKYAApHylo ocH, u mpamylo CE, napanespnyio efi,
QGogHauan 3areM JAHHWE M TIEPEMEHHHE BEAWYHHM )
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AP uepea x, MP uepea y, a HeH3BECTHHE W NOCTOAH-
uoie; AK uepes 1, KC uyepes 2, nonydnm;
PQ= 2_‘?1
PK nan CE=u—x, ME =y 2z

Xanee 3 nogoGua NpAMOYroAbHuX Tpeyroasiukos MPQ
u MEC natzem, uro

MP(y) . PQ (.y—dy) ME(y-+-2) EC(a—x)=

.y tzdy
dx

310 — ofilee ypaBHEHHE BCEX TAKHX NEPNCHIHKYAA-
pos, kak MC, ero nudepeunuan (ec:m noaarats 4x

NOCTONHHEM) R3EeT: m
—dx == yddy+dyﬂ+zddy M
dx /
OTKyIa [ "
__da+tay AP i
ME(z+y)= —iD .

3wax  npupony kpueok AM, Yepm. 126.
MOKHO BHDPa3HTL 3HaueHHs dy? .
K ddy uepes dx? M, NOACTABHB MX Bii-’g-'—:-d‘;-f,no-
ayuuts aas ME suoase onpenenenHoe Bbpaxense, CBo-
Goanoe OT Audepenunanos. Hro H GHAC BPeROKEHO.

OueBxftnO, YTO KpPHBAW, DPOXOASINAA uepe3 BCe
toukn C, ects passeprka kpueoft AM, B Tak Kak oMa
CNEeuHanbHO PACCMATPHBANACHL B r/ase NATOHR, TO OHAQ

O GeCroNe3n0 DPHBOANTE 3A€Ch HOBHE NPHMEpH.
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MTPEAJIO)KEHHE V.
3AZAUA.

158. Nann dse nexomopswie ausuu AM u BN (vepr. 127)
u# npasas MN, dgce gpeMnr OCmanwosgR HKeuaMenKoil.
Mpednosgean, wmo M u N, xokyw omoit auwuu, we-
npepuisH0 cKOAb3IAM 80046 dsyx Opyeux, Haiimu xpu-
8Y/0, KOMOpOf# OHA NOCMORKHKG Kacaemcs & 3moM Osu-
Heeruu.

[posens kacatencuue M7 B NT, npeacrasum cebe
apyrywo mnpsmyio mn, GeckoHeuno Oamskyio Kk MN u
nepecekaiouyic ee noaTomy B touke C, rae oHa xa-
caercst KPHBOH, TOYKH
KOTOPOA Hano onpese-
auth, OueBuaKo, YTO
KOHUW npamolt MN
npu nepexome ee 8 mft
NpOGETAIOT IIG JIMHUAM
AM » BN mairennkne
orpeaky Mm u Nn,
KOTOpHE BCNERCTBYE CBOEH MANOCTH NpPHHAMEHAT Kacd-
Teabue TM n TN, Takum 06pasom MOXHO CHHTATS,
yro aunus MN npH nepexone B GecKoHeuHO Gauskoe
DONOXEHHE 7L CKOML3H/IA BAOAL JAHHBIX 110 MONOKEHHIO
npamwx TM, TN.

ITocne atoro onyckaesm va N7 nepnennukyrapu MP
1 CK u 0603HauaeM NaHHHE M (EPEMEHHNE BeAHYHHb:
TP uepes x, PM uepes y, nemssecTHHE ¥ NOCTORH=
wwe: 7K uepes u, KC yepea z n ocranomynocs Beerna

Yepm. 127,
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HensMenro# zaunyw MN uepes q. [IMpamoyronsnuft
Tpeyronbink MPN paer: .

PN=Vaa—yy,

a #3 noroGua tpeyroavhukes NPM u NKC cnepyer,
9To

PN(Vaa—yy). PM(y) : :

. NK(u—-—x—V(ia—yy).KC(z):;

uy — xy
T= e e »
Vaa—yy Y

[Tpoxudeperunponas sto, nonyuum:

aandy—aaxdy—aay dx - y8dx =

=aady—yydyVaa—yy.

Orciona, nonomus ana cokpautewns YV aa— yy= m
H TIOACTABMB BMeCTO JdX ero sHauehwe Xx dj, Kotopoe
noAyyaeTcs M3 NOROGH TpeyroabHukom mRM n MPT,

MH HakAeM, 4TO
midy +-mmydx _ m®+4 mmx

W, CNEAOBATENLHO, ‘
mm nx
MC =Tt me

a

STto ngeT cienywulee NOCTPoOeHHe,
Onycrum nepnenpukynsp TE na MN B BossMeM
MC=NE; a yreepinao, 4o Touka C Syaer HCKOMOR
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Toukoft, JIeHCTBHTENBLHO, H3 MONOGHR NPAMOYTONBHLX
tpeyronsinkoe MNP u TNE wumeem:
MN(a). NP(m)::
cs NT(n4-x) . NE wam MC—= Z2EIE

Lpyeoi crocob.

Onyctus neprnesnukyasp 75 wa MN n onucas w3
nentpa C manwe nyru MS n NO, 0603Haunm zaHHHE:
NE uepes r, ET uepes s, WIN uepes a'u HeussecT-
wylo CM uepes f. Mu noayunm, uto Sm wan On == df,
a u3 nogoGuA NpAMOYTONbHHX TpeyroabHukos MET
u mSM, NET u nON, CMS n CNO uatinem, uto

ME (r—a) . ET(s):: mS(dt) . SM=-"2;

a!
NE(7) . ET(s)::00 (df) . ON="%;

U
MS—NO (7 asdt ) - Ms( st ;)1 MN(@). MC()=1.

370 naer Takoe e NOCTPOEHHE, KaK M paHblle.

Ecnu npeanonoxuts, yto aunun AM n BN cyms
HBe B3AMMHO MEPNEHAXKYNADHHE NPAMHE, TO OYEBHAHO,
YTO HCKOMad KpHBAad OyReT Takad xe, Kak W B § 7152.

NPEIJIO)KEHHE VI,
3AnAYA.

159. Nycre danw mpu wexomopsix sunuu L, M u N
(uepT. 128), u u3z mouex L utl sunun L nposedenm no dse
racamessuvix LM # LN, lm u In x ofeus rxpussm
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M u N. Tpebyemes natimu semsepmyso xpusyw C, xomopofs
Kacaomen sce npamsie MN u mn, coedunsmiowue mowxn
- Kacanus xpuskx M u N.

TIposena xacareapryw LE HonycTWs us mpoH3BOAL- .
HoMt ee Touku £ nepnenamkynsps EF n EG na nee
zpyrue kacatenbrwe ML u NL, npeacrasum cebe Gec-
KoHewHO Onuskyio K Touke L rouxy [ M npoBeneM
Manue npamse LH u LK, nepnenauxynapuse k mi u
nl, a Takke nepneHLUKy-
amput MP, mP, NQ n
nQ x xacaremvhum ML,
mi, NL, nl. 3t nepgen-
AMKYASpH B32aHMHO Mepe-
CEeKaloTCE B TOYKAX P o
Q. Ilpr stom obpasywTca
nolo6Hue NPAMOYIOALHHE "
tpeyronnuuku EFL n LHI,

EGL wu LKI, a Takwe Tepm. 128.
tpeyroneunku LMH w MPm, LnK v NQn, xoropue
umMelT npamue yraw nps [ u m, K v N n xoropue
noROGHH Mexly coGoft, moromy uTo yraw LMH u MPm
NpH #X NPUGABAEHHH K ORHOMY M TOMY we yray PMm
AAKOT NpAMON yroa, Tak e MOKHO AOKA3aTh, HTO PABHN
mexay cobolt yram LnkK n NQn.

YcraHosHB 310, oGo3HaunM Mm, Manyi cTopouy
MHOT'OYronbHHKa, o0pasyiomero kpusyw M, uepes du,
a nanuwe: EF uepea m, EG uepea 7, MN nmu mn
uepes @, ML uwan mil uepes b, NL unu nl uepes ¢,
MP wnn mP uepes f, NQuan nQ uepes g(a npuny.
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Mao sneck npamue MP u NQ sa naHHue NOTOMYy, 4TO
MX BCEraa MOXHO HaHTH, W60 npuponma kpuesx M u N )
N0 NPEANONOKEHHIO HIBECTHA; CM, § 78) I'Iouyttae'rcﬁ'
1° MP(f) . ML (8): : Mm (du) . LH-—T,

b, d
2° EF(m). EG(n):: LH (%) . LK =7z

3° LNk Ln () .nQ (@):: LK (') - nN =52

4° (nposoas MR napaaneasho NL wmt nl)
mi(b) - In(c) :: mM (du) - MR =2,

cdy | bgndy ¢ du
5 MR+ Nn (57 +257) . MR(F) -
accim
P MN (@) . MC = g
Yro u TpeboBanoce HaHTH.
Ecan kacatensnas £L cosnagaet ¢ xacatensHok ML,
T0 OueBHaHo, uro EF (/n} o6paiaerci B HHYTO HAA HYb,
cremosarensto, uckomas touka C cosnanaer ¢ Touko# M.
TouHO TaK e, eca kacarelbkas E£L cosnaaser ¢ xaca-
teasho#t LN, to EG(n) ofipamactcs B Ryab H, CAelo-
patennto, MC = @, u3 YEro BUIHO, 4TO HCKOMaR Touka C
coBnaaaer ¢ Toukok N. Haxonem B cnyuae, xoraa
kacaTensdan EL nonanaer muytps yraa GLI, EG(n)
OKA3HBAETCA OTPALATEALHHM, 4TO AAeT:

MC— accfm

cofm — bogn’
HckoMas Touka C TONafaeT TOTAd He MeX1y TOUKRMH
M u N, a nexut ¢ kako#-iuGo CTOPOHH OT HHX.
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TIpunep 1.

160. Tireanonomum, uro xpussie M n N (uepr. 129)
COCTABASIOT BMecTé KpYr. SIcHO, 4TO B TaKOM cAy-

yae b=c u f=g u 3naumr MC= OTKyZa

i
m+4n’
BHAHO, YTO ANR HAXOXAEHHA MCKOMOR Touku C mocTa-
TOSHO pasgenuts npamyo MN
B JaHHOM OTHOWEHHM M K 1, T. €.

TaK, urobu MC-NC :: m-n.

Tpumép 1.

161, TIPEANOAOXKMM, YTO KpH-
e M u N npencrasasor coboio
HEKOTOPOE  KOHHYECKOE  CeueHHe.
O6niee MOCTPOEHHE MOMHO 3aMe-
HWTb TOFAA ADYTHM, 3HAYKTEARHO Yepm. 129,
Gonee NPOCTHM, €CAH TIPHHATL BO

BHHMAHHE OAHO CBOMCTBO KOHHUECKHX CEUEHHR, KOTOpOe
AOKA3LBAGTCH B KHUrax, MOCBAUIEHHWX STOMy npeds
meTy. IMEHHO, eCAH MPOBECTH K KOHUHECKOMY CeYeHHIO
u3 Touex L u ! npamoRt EL no nee xacaresphux LM u
LN, im n In, To Bce npamue MN, mn, coexnuawomye
TOUKA KACAHHAl, NEPECEKaloTCA B OAHOM M TOR We TO-
uxe C, yepes KOTOPyo npoxoaHT nuamerp AC, opau-
HaTsl KOTOPOro napanieashs npamolt EL 128}, Orciona
clefyet, 4TO AN MoAyueHua Toukd C  ROCTATOHHO
NPOBECTH OMAMETP, OPAMHATM KOTOPOTO Napanfe]bH
xacarensHof EL.

920 Sax. 2061, — Jlonkraak
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O4eBNAHO, 4TO B Kpyre STOT RMAMETD NeEpUEHAHKY-
aapen Kacatenwno#t EL, 1. e. nepnenankynsp AB, ony-
meHHRMA M3 NEHTPa Kpyra A Ha 3Ty KacaTelbBylo, nepe-
cexaer npamyo MN B nckomoft Touke C.

Sasesanue.

162. TlocrepcTBoM sToRt saxauu (uepr. 128) moxHO
paspelHTh CEAYIONIYIO 3aKaYy, OTHOCRILYIOCS K MeTOAY
KACATENBHHX,

Honycru, uto Aaun TpH kpusnxi C, M u N, #
sacrasuM npsmyio MN xatuthcs mo kpusoi C  raK,
yToGH OHa ee HenpepwBHO xacanach, IIposeneM 3arem
yepes M u N, Touks ee nepecedenua ¢ Kpususn M
u N, xacareasune ML uw NL, xoropue nepecexyrcs
8 TOuKe L, ODKCWBAIOWEA NPH 3TOM ABHXEHHH YeTBEP-
Tyio xpusyw LI. TpeSyetrca npn aaHsHoOR Touke Kaca-
nia C ¥ RamHex nonoxewusx npsunx MN, ML
u NL nposecru LE, xacareibhyd K 310# KpHBOR,

OueBHAHO, YTO 9Ta 3ajaua DPOCTO ofpaTHas mpe-
auaymet. 3aece MC nano, a HCKOMBM ABARETCH OTHO-
wenne EF x EG, xotopoe onpeaenneT nooxeHHe Kaca-
reashol EL. [TostoMy, o60anayan aannoe MC uepes h,
MOy YHM: accfm

e+ bog —

OTKYA3
¥ bbghn .

m= —
accf — ecfh’

. caeaoBaTeabro, Kacatearsas LE pomkna OwTh pdcnonos
MeHa BHyTpH Randoro yraa MLG tak, utobu nepnen-
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anxympu EF n EG, onymennue u3 1060t ee Touku £
HA CTOPOHW STOTO yrAa, HAaXOAKAUCH Mexay coGoft
BCETAAa B J3HHOM OTHOWEHRH bbgh x accf— ccfh.
A 9TOro MOXHO ROCTHrHYTh, nposeas MDD napannens-
Ho NL # B3fB ero pasHmmM %ﬂ .

Ouernano (§ 161), uro ecau o6e kpusux M n N
(uepr. 129) obpasyior aMecTe OAHO KOHHYECKOE Ceuenue,
TO [OCTATOYHO NposecTy Kacatenvuylo LE, mapannens-

HYI0 ODAWHATAM AHAMETPA, NPOXOAAILEro 4yepes Touky C,



rAABA IX

PEILIEHHUE HEKOTOPHX 3AJIAY, CBASAHHHX
(E BHIIEMPUBEAEHHHNMNW METOIAMHN

HPELJIO)KERHUE 1
3ARAUA

168, YCTb seausuna opduramsn y xpusod AMD (uepr. 130)

(AP =1x, PM =y, AB = a) sapaxcaemcs 0podow, su-
cAUMSAb U 3HaMerRamesd XKomopoldt O0paUAMER 8 Hyasd
npa X =2, m. e, Kozda moxka P cosnadaem ¢ Oanxod
moxxoit B. Cnpawusaemes, Kaxolt dosxcua Oums npu IMox
sesuiuna opounams BD,

Mycts umeworcs ase xpueux ANB u COB, ofuwed
OCLK KOTODHX ABAAeTcR Aunud AB, npHuem opauHara
PN Bupakaer uykcauTens, a opauuara PO — sHameHa-
rens obweft Apo6n, noaxonsuted ans scex PM, rak uto

__ABXPN
PM=—55—"

QueBMaHo, 4TO 06c #TH KpHBHE MEPECeKyTC’ B TOUKE B,
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TaK Kak, no mnpexmonowxenuio, # PN n PO ofpama-
I0TCA B HyAb, KOrAa Touxa P coenagaer ¢ B. Ecau
Teneps nNpeacraBurs cebe opauHaty bd, OecxoHeyHo
Sanaxyo x BD w nepecexaomyio kpussie ANB u COB
B TOYKax f W g, TO NoAyyum:
ABX b

ba=2EXY
4ro He oramyaercs (§ 2) or BD. 3wauur ocraerca
Haltth otowenwe Hg k bf. Ho ouesuano, uro korna
a6cuucca AP oBpawmaercs B AB, TO
opasHath PN u PO o6pawmaorcs
B Hyas, a koraa AP o6pawaercs
B Ab, opauuat o6pauiaioTcA B Of W
bg. Orciopa crepyer, uTO STH OpOH-
matet &f w bg cyrs andepenunanu
opannar kpusx ANB u COB 8 T0u-
kax B n b. CreaosatensHo, ecad B3STH
RUDEPEHIHAN UHCIUTENR W PA3RENMTd  Ypppr, 130.
ero Ha nandepeHLMaN 3HAMEeHaTens,
noaowus X = @ == Ab uan AB, TO Mu noAy4HM HCKOMOE
anadeHde opauuard Hd mam BD. Yro u Tpebosanoce
Ha#tta 1%7),

Ipunep 1.
164, Tlycts
Vidr—=xi—avaax
a—Yaxs

OueBHAHO, YTO NPH Xo=d H YRCANTENb H IHAMEHATENL
910#f ApoGK 06PAMANTCA KAKANR B By,

ym
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IMosTomy Hano' BesTe ABdepenuHanr uHCAWTENs
addx — 2x8dx __ _@adx
VYV 2a88x— Bi/ axx
M PA3AenUTh €ro Ha ANGDEPeHUHAN IHAMeHaTens
3adx

4“/a'x '

NONOXKUB X = @, T.€. PRANCAUTD — %a dx Ha — 13- dx,

16
YTO LT 3@ WAl HCKOMOR BeNHYHHH BD,

Tipunep I,
165. Tlyctp
__eg—ax
Y=g —vax"
Torsa y=2a npu x=a.
Bes npuMexeHss ABPEPEHUMANLHOTO MCYHCTERNA
3TOT NPHMEP MOXHO DeUIHTh TaKHM OGPa3oM.
YHHYTOXRN HPPAUMOHANLHOCTE, TIOAYY2EM:
aaxx--2aaxy—axyy—2atx4-at+4-aayy—2ay =0,
HTO NPH AeNeHHH HA X — @ CBOAHTCH X
aax — a® - 2aay — ayy =0;
NOACTABNAR @ BMECTO X, HAXONMM, KaK npexne,
y=2a.
Jexnma I
166. Nycte umeemen nexomopas xpusas BCG (zepz. 131),
usnewwan ¢ moyxe B xacamessnyo AE, na xomopot om-
" Mesenn Ose npoussoasRutx fuxcuposasnux mosxu A u E.

Eeaun npanyro AE 3sacmasums xamumscy no xpuseit max,
YIMOOH ORA €€ NENPEPusHO KAaraaacs, MO OESUOKO, MO
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duxcuposannse mouxa A uE onuwiym npu smoM deuncenutt
dse kpussx AMD u ENH. Onumex npoussosbuuis paduy-
cox us genmpa D dyzy KFL v nposeden DL naparseasro AB..
DL npu smox oSpasyem ¢ DK (xomopas no npednosoxce-
Kuio cosnadaem ¢ npaxoii AE, xozda oKa Kacaemcs Kpi-
soit BCG B G) y2oa KDL, pasuwit yzay AOD, ofpasyesosy
xacameasnusu B u G. :

S ymsepacdarw, «mo DK -KFL :: AE.AML = ENH.
fTpa amox .useem xecmo —+, K0208 MOMKA KACARUR 6C¢
8PENA OCmaecst Xexcdy 00paIYORUMY MOLKaMY, & —, Ko20a
OHO ROCMOANKO HAXOOUMCR € KaKOH-AUG0 CIOPORY O KuX:

Yepm. 131,

JleHCTRUTENSHO, €N NPEANOAOKATE, UTO npamas AL
npH Kauennw -no kpusof BCG npuxonur B jea Gec-
koHeuHo Ganskux nonoxesns MCN » mCn; n npo-
ectn pamuycs DF n Df, napannensuue CM n Cm,
10 ouemaHo, uro cektopw DFf, CMm n CNn Gynyr
noAo6HY, B TakuM OGPasoM

DF-Ff::CM~Mm::CNoNn::CMtCN
" pan AE-Mm=*=Nn.
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A TaK KaK 3TO MMeeT Mecro, rie OM HK B3ATH TOUKY
Kacauna C, 1o paguyc DK ortHocuTes k myre KFL,
cyume Bcex Marwx ayr Ff:: AE-AMD = ENH,
Cymue Bcex Mannix ayr Mm —=Nn. Yto u TpeGosanocs
BOKaaaTh 1%6),

Credcmsue 1.

167. Odesnano, uto xpuewe AMD w ENH o6-
Pa30BaHL passepTHiBAHHEM OAHOH W TOH e KpHBOA
BCG u, anaunt, npamas AF scerna NepPneHARKyISpHA
K STHM NBYM KDHBGM, rae G OHA € HHMH HH mepece-
kanace. ITostoMy paccrostme Mexay HMMH BCEraa oxue
HAKOBO, YTO HBAAETCA CRBOHCTBOM TApPANNEABHLIX JHHHH,
Orcona BHANO, 4TO A1 KaHHOR KpusoA AMD uoxuo
HaATK OecKoHeYHOe MHOWKECTBO TOuEeK kpnsoi} ENH,
He ynorpeGaas ee passeprkw BCG, a Tonbko nposoas
NPOH3BONLHOE YHC/IO MEPNeHAHKYIADOB K STOH Kpusoi
H Oepa KaKRH# H3 HHX pasHWM npaMol AE.

Caedemsue I1.

168. Ecau o6e nonosuww BC n CG KpHsok BCG
BIIOJIHE KOHTPYSHTHW K €CfH BadaThL npaumme BA u GH
DaBHLIMH, TO oOuessaHo, 4TO kpuewe AMD w ENH
GYAYT KOHFPYSHTHM W GYAYT OTAKYATHCH TOABKO PACIO-

noxenuem. OTciona caenyer, uyro kpuear AMD orHo-

CHTCR K Ayle Kpyra, KFL::%-AE-DK, T. €, HaXQ-

AUTCR K HEH B JAHBOM OTHOWJEHHH,
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TNIPEZJIO)KEHHE If.

3amAua.

169. Nycrs AEV u BCG (uepr. 122) — dse wexomopwe xpu-

swie, u mpemss xpusas AMD maxosa,

Ymo npu passepmu-

sanuu xpusoii BCG 8 ompesox xpusoii EM 3asucumocms

mexcoy ompeaxaxu xpussix AE u EM
u puduycanmu paszsepmyxu EC u MQ
SHPANCALMCR  REKOMOPWM OQHHDA
ypusuenues. fIpedagzaemcn nposecmu
u3 Oarnoil mouxu M, npunadsexca-
well xpusott AMD, racamessuyio MT,

Ipencrasum ce6e apyrok orpe-
30K KpuBoH em, BeckoHeyHo Gina-
kuft x EM, wu panuycu paseeprtkH
CeF w GmR nuycts: 1° CH nep-
nenaukynspia k CE u nepecekaer
EH, xacatenshyio K kpusofl AEV,
B Touke Ff; 2° ML napannensrua
CE u nepecexaer ayry GL, onm-
caHHylo M3 ueurpa M paanycom
MG, 8 L; 3° GI nepnenpmky-
aspHa MG u mepecekaeT HCKOMYIO
Kacareashyio MT e T,

3areM, o6o3Hauan nasune: AF
uepes x, EM uepes y, CE vepes u,

#

r
Yepm. 132. .

GM uepea 2z, CH uepea s, Eff uepes £, ayry GL uepear,
nonyuum Ee=dx, Fe win Rm=du=dz. Danee,
u3 nolo6ua TpeyroacHukoB eFE n ECH caenyer, uto

CE(u) - CH(s):: Fe(dz)

.FE—=3%

#
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CE(u)- EH (t)::Fe(dz) . Ee(dx) =%

u

Ho cornacwo nemme (§ 166)

RF—me="%
C/IEI0BATRNLHO,
RM (RF — me + me—~ME 4 ME — MFj —
rdz sdz
==ty

3uayut, H3 nomoGus NPAMOYTONbHEX  TPEYroJbHHKOB

mRM v MGT pueen:

z

82 . z4
=+t

mR (dz) -RM(’—"‘+dy+‘uﬁ);:Mg (2)- GT =

Ecan B nudepenumnan mammoro YPaBHEHHT MB NMOACTA-

tdz

BHY BMeCTO du M dX wx 3ssavenws dz u 5 » TO Hafl-

A€M Bupawehne BeruyuHu dy uepes dZ, a mogcrasus

zdy
€r0 B 77z » TMOAYUMM I8 HCKOMOK MoAKacaTensHor GT°

BIOXHE ONpeleneHHoe BHAYEHUE, CBOGOAHOE OT AMdepey-
unanos, Yro u Guno NPETONEHO.

Ecan npeanonoxuts, uro xpusas BCG CTATHBAETCA
B Touky O (uepr. 133), 10 OYEBHANO, uTD OTpesoK
xpusoR ME(y) npeoGpasyercs B ayry xpyra, pasRyw0
ayre GL(r), a paguycw passepren CE (w) w GM(2)
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OKA3MBAIOTCA paBHEME Mexay cobof, Tak uro G7T,
KOTOpa# B 3ToM cayuae ofpamaerca s 07, oxa-

merca=y+s+%§z .
ITpunep.
170, Tycty y = “%. IudepeHunposanue aser dy

(uepr. 133) =M (Geperca (§ 8) — xdz Bue-

cto +xdz, notomy uro, npu s03- P
pacTaHMH X H ¥, Z yOuipaer)==
tdz—xdz
=——"——, eciu BMecTO dX noa- .
tdz
CT2BHTH ero 3xavenne —— . Crenosa-
TeABHO,

zd
OT(y+s+ 7 ) = - 0
I=y+s+tz-—;xz-__as-l|z-tz , 0

Xz
€C/IH BMecCTO -z NOJCTARUTD €T0

BHAYEHHE V.
Saxevanue.

171, Ecan touka O OKa3LBAETCH
Ha ocH AB (4epr. 134) u kpusan AEV
ecTs foaykpyr, To xpusas AMD Gy-
meT NOAYIMHUMKAOHROH, 06pasoBaH-
HOR KaueHHeM nonykpyra BSN no pasHoA emy ayre
kpyra BGN, onncamsoro w3 Toukn (. OGpaayioimas
TOYk3 A OKE3WIBAETCH BHe, BHYTPH MWW Ha OKPYXHOCTH

Yepm. 133.
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foxskxHoOro nonyxpyra BSN B sasucimoctr or Toro,
Gyner nu naunoe g Gonbire, MeHbwe MAN pasao OV,

1061 n0Ka3aTh 5TO H BMECTE ¢ TeM ONpPeReNNTH TOYKY B,
# NPEANONArai0 yKA3AHHWE YCAOBHS, A HMEHHO, YTO KpH-
Bat AMD ects TONYSMHUMKIONAA, 06pa3oBanHan Ka-
ueHHew nonykpyra BSN, ¢ uentpom B Touke K, nentpe
noaykpyra AEV, no nyre BGN,
onucanHod us uentpa O, [lpen-
nonaras,yro noayxpyr BSN ocra-
HABAHBAETCH B TAKOM MONONKEHHH
BGN, npu xortopom opasy-
wman Touyka A monanaer B Touky
M, 7 npoBoxy vuepes nesrpw
06pasyoUAX. Kpyroe IpPANY IO
OK, «koropas, crenomarensHo,
MPOXOAHT Yepe3 TOYKY NPHKOC-
Hosenus (. ITposoas KSE, a sa-

. © Meyaio, yto Tpeyroashuky OKE
# OKM KOHrpysHTHH, NOTOMY 4TO BCe MX CTOPOHH
CooTBeTCTEEHHO pasHu. Otcioma caenyet: 1° uro kpai-
rue yraw MOK w EOK pasun u 3anauut yriw MOE
n GOB toxe pasHu, uto ager:

GB-ME::0B. OF;

2° uto yrme MKO w EKO rake PaBHH, TaK YTO M3-
Mepaiowne ux nyrih GN u BS rome pasHu; 570 Me
MOXHO cka3aTh 0 GB wu SN, ux notlonmennsx no
ABYX NPAMHX, TAK KaK OHM NPHHANIEXAT OIHHAKOBHIM
Kpyram, a u3 00p3308aHHA IMHUKKAOHAN ¢AegYeT, uTO

Yepm. 134.
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- t
zyra (B nonmuxHOro kpyra paewa ayre GB Heno-
ABwxkHoro, CnefoBaTenbMO, s 6yAy HMeTh, HTO

SN-ME::0B - OE.

OGosnauns satem maunwe: OV uepes b, KV
uan KA uepea ¢, Heussectuyio KB uepes 1, 8 noayuy:

OB=b-+c¢—u,
a u3 nopoGun cextopos KEA n KSN uakiny, uto

KE({)- KS(u):: AE(x)+ S

ChenosarensHo,
OB(b-+c—u)- os(z)::szv(% EM (y) =
_ uxz _xz
T bedecc—en a
Orciona
KB (n) =21,

e - ¢
Ouepnnno, uro ecanm B3ATHL KB=}%£ M OMHCATH

u3 uentpos K u O noayokpyxuocts BSN u ayry BGN,
T0 kpusas AMD Gyzer nmonysmuumxnompofl, o6paso-
BaHHOH KadyenmeM noaykpyra BSN no ayre BGN;
oBpasyioman TOYKa ee A OKA3WBAETCH BHE, BHYTDH
HAH Ha OKDYMHOCTH ITOTO KpYra B SABHCHMOCTH OT
Toro, Gymer ar KV (c) Gonbuwe, mexbiue HAK paBHO
KB (b:iiic) T. e. Oyner an g GoAasile, MeHpIIe HAH

pasHo OV (B).
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Caedemsue 1,
172, O4epHanO, uro0

EM(y)- AE(x)::
2:KB X OF (uz)- OB X KV (bc+ ec — uc).

Ecan npeanonoxuts, yro OB cramosutcs GeckoHeuxoh,
T0 npaMas OF TOMe CTaHOBHTCA GeckoHewHOR H oxa-
3hBaerTca napaanenshol OB, Tak kax HHrZe ¢ Heft He me-
PeCeueTc; KOHUEHTDHYECKHe ayru BGN w EM cranyr
TIPRMEMH, NAPANIENLHUMK MeXay COGOM # nepnewauxy-
“aspumn k OB u OF; w npsuas EM Gyner otho-
CHThCA K Ayre AE 1 KB - KV, tak kak GeckoHeunme
apausie OF. u OB, otimvaomuecs ogsa or apyroit
TOMBKO HA KOHEUHYIO BEIHYHHY, ROMKHM PACCMATpK-
BaThCH KaK DaBHule.
Caedemsue 11

173. Ua paBEHCTBA yraom MKO n EKO crenyer,
4To Tpeyroasuukn MKGw EKB 6Gynyt KOHTDYSHTHM,
TakuM o6pasoM npsmse MG u EB pasuw MEXAY CO-
Go#t. Orciona sunmo (§ 43), ur0, ana Toro wurobw
1€PE3 AAHHYI0 TOUKY SMUUMKAOMAW M npomectH rtep- _
nenaukyasp MQ, nocrarouHo onucats w3 nentpa Q
Ayry ME, a us newrpa M ayry xpyra paamycom EB.
31a ayra nepeceser ockosauue BGN a Touxe G, coe-
AMHHB  KOTOPYW ¢ TOuKOH M, momyumm Hokomufl
MepneHAuKy AP .
Caedcmsue 1.

174. HA OKpY®HOCTH NOABHIKHOO noaykpyra BGN
Aana Touka G ecAn HAZO HANTH TOMKY SNMRUHKNOUAH M,
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B KOTOpYlo monanaer ofpaayrowman Touka A, xoraa Aas-
Hat Touxa @ KacaeTcA OCHOBAHHS, AOCTATOYHO B3ATH
ayry SN paenofi ayre BG u, nposeas pammyc KS,
KoTopuift nepecekaer okpyxHocts AEV B-Touke F,
onucath ¥3 uentpa O ayry EM, 12k xak ouesummo, uto
9Ta Ayra nepecedeT SNMIMKNOHAY B HCKOMOR Touke M.

NPELAIOIKEHHE 11,

3AaxAYA.

175. Nycts noaysnuguxaouda AMD (xepr. 135, 136) odpa-
308ana xaswenuem noryipyza BON no pasuoli emy dyze
dpyz020 xpyza BGN, max umo npoiidennue sacmu 3G u BG
scezda  OCmaIOMmEn  pasHnMu

Mencdy cobod. IIycms obpasy- A
wuan moska M sanma na Oua-
sempe BN sne, suympu use na
nodsuxcnoii oxpyxcnocmu BGN.
TpebSyemen nailmu Ha noaysnu-
yuxaoude moiaxy M, nauboasee
Yyoaasenrnyo om ee ocu OAN),

INpeanonoxum, YTO TOMKA
M ects mcxoman TouKa; ACHO
(§ 47), ure xacarensnas
8 M napannensia ocu OA,
12Kk 4to MC, nepnenauky-
ARP K SMHUKKIOWAE, LOMKEH
GuTe NMEPNEBARKYMAPEH H K OCH, KOTOPYI0 OH fepeces
Kaer B Touke P, Ecnm teneps nposects OK uepes
UeHTPH O6Pa3yWLIHX XDPYroB, TO OH& npoOfineT uepes
TOYKY npukocHoserus (. Hanee, nposens K/ nepmeH-
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auxynapuo MG, mw o6pasyem passne yram GKL #
GOB; caenoBatensho, nyra G, Basoe Gonswas AyrH,
namepsroweht yron GKL, otnocutes kx nyre GB, uame.
paowen yron GOB, xak nuamerp BN x pammycy OB.
[ToaTomy, ans Toro YTo6GH ONpPEAENKTD H2 NONYOKPYKHOCTH
BGN Touky G, rae ona kacaeTcs myru, kotopas e cay-
HHT OCHOBaHKeM, Koraa obpasyrouas touka M waubonee

Yepm. 136,

YAANeHa OT OCH, HAZO PASAGNYTH NMOAYOKPYKHOCTE BGN
Touko G Takum 06pazoM, uTOGH, UpKH nposereHnH
uepea mannyio rouky M xopam /G, otHowenue ayrn /G
K ayre B(G 6uLin0 paBHO JaHHOMY OTHoweHHw BN
K OB. Crano 6ute BONPOC CBOAMTCHR K 3afade OOMK-
HOBEHHOR reOMeTDPHH, KOTOPAaA BCera2 MoweT GuTh pe-
1IEHA reOMEeTPHYECKMM MyTeM, eCad N2HHOE OTHOWEHHe
€CTh OTHOWEHHE JBYX HHCEN, W NMPHTOM [PH TOMOUH
AHHHR ¢ ypaBsenue Oolee MAH MeHee BRICOKOrO
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H3MEDeH B SABHCHMOCTH OT GOAbER HAH MeHbUIeH
CIOKHOCTH OTHOIUERHSA,

Ecau npeanonowuts, uto panwyc OB cTanosutes
GeCkOHeYHNM, YTO HMEET MeCTO, KOrna ocHosaHne BGN
oGpamaerca B ApAMyls AuHA0, 10 ayra /G Gyaer Gec-
KOHeYHO Manofi no cpasHeHnio ¢ xyrol GB. Orciona
BHAHO, YTO B 3TOM cayvae cekymas MJ/G cranoswrcs
xacatrenbwoft M7, xorza o6fpasyioman touka M nona-
JaeT §Ke MOABMKHONO KPYra, W 4TO HanBOJee YhaTeHHan
OT OCH TOYKA HE MOMET CYIEeCTBOBATH, KOTAa Touka M
nOMajaeT SHYMps ero.

Koraa rouka M nonamaeTr ua okpyxmocrs a N,
HOCTATONHO PA3REAHTL MOAYOKPYHOCTs BGN Toukott G
B paHHoM otHowenun BN Kk OB. JefcTeutenbHo, Haft-
AenHan TakuM o0OpaaoM Toyka G OyzeT TOR TOUKOH,
B KOTOpOA noasakHOR Kpyr BGN xacaerca ocHOBaHMS,
KOraa 06pasyrolias TOYKA COBIIALAET ¢ HCKOMOH TOUKOH,

Jenmna I,

176, Sl yTBEPKAAL, MO 80 Bcaxom mpeyeoasuuxe BAC
(sepr. 137), & xomopox yeas ABC, ACB u CAD, donosns-
wouud do deyx nprusx mynod Yyeor BAC, Gecxonesno waru,
Jmu yan  OMROCAMCR
“Meawcdy coboli, xax npo-
musosexcawue UM cmo-
poxst AC, AB: u BC.

HehcTBATENbHO, €CAH Yepm. 137,
OKONIO  TPeyroJbHHKA
BAC omucars xpyr, 10 ayru AC, AB, BAC, nase-
psiowke yran, Basoe Goibule AauueiX, Gyayr Gecko-

21  3ax. 2051. — JlomuTann
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HEYHO MA/K M, CNIeJ0BaTeNbHO, He SYRYT oTauyateca (§ 3)
OT CBOWX XOpA.

Ecnu cropount AC, AB u BC tpeyronsnexa BAC
He GeCKOMeYHO Mantl, 2 MMEIOT KOHEUHYIO BEAHYHHY, TO
ONACAHHWI Kpyr Jomked OuTh OGeCKOHeyHO OOMblINM,
tak Kak ayru AC, AB w BAC, nmeouine KoHeuHy nenu-
YHHY R H3Mepaioluye GECKOHEUHO MANne YIAbl, AOMKHH
6uTh GECKOHEYHO MATH MO CPABHEHHIO C 3THM KPYTOM.

APEATTO)KEHHUE 1V,
3AmAYA.

177, Npu npeacnux yerosusx uaiimu ua saxcdox nep-
nenduxyanpe MG mowxy C e20 npuxocnosenus k¥ passepmse
anugusoudn (vept. 135, 136).

Ipeactasus ceGe npyroft nepnesamkyaap mg, Gec-
koneuno Gnmskuft x MG u, cregorarensno, nepecekaw-
umfic ¢ HMM B HCKOMOR Touxe C, npoeereM nps-
myio Gm W, B388 Ha OKPYKHOCTH IOABHXHONO Kpyra
manyio ayry (g, pasnyio gyre (g HEAOABHKHOTO Kpyra,
nposenem npamme Mg, fg, Kg, Og. Ecan paccmatpu-
BaTh Janee manme ayru g w Gg Kak Majse npaMue,
nepnexauKyssprue k paauycam Kg w Og, To oueBHaHO,
4TO, KOIAa Manag 1yra nRoaBmxHOro kpyra (g nager
Ha ayry Henoaswkxoro (g, ofpasylowas Ttouka M
CoBnaneT ¢ m, a tpeyroabHuk GAMg—c Tpeyroanun.
kom Gmg. Orciona Buano, uyro yron MGm pasen
yray g0g = GKg -+ GOg; neficteatensHo, npu npnba-
BAEHHH K OOeHM cTOpOHam [pasenctsa] yrnoe KGg
n OGg nonyuyaioTcs ABa MPAMMX.
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O6o3nauaa teneps nmaunne; QG vuepes &, KG ve-
pes @, GM wnmn Gm uepea m, GI nawv Ig uepea n,
HAXOMM:

1°(§ 176)

H

OG.KG::GKg . GOg

0G (8) . OG- GK wan OK (b -+ a)::

1:GKg . GKg 1 GOg wan M0m=ajb0Kg;
2° (§ 176)

Ig.MI::GMg. Mgl

Ig=MI nan MG (m) . Ig(n)::
2 OGMg2=Mgl nan Glg uwnmu -;— GKg . GMg
Hin Gmg e iGl(g;

3° (ram xe) yron MCm wain MGm — Gmg

(a':b GKg) CMg( GKg) Gm(m) . GO =

. bmn .
T 2am + 2bm — bn*

Cnenomarenbho, WckoMu#l pasuyc paaseptkn MC
2amm 4 26mm
2am -+ 2bm — bn "

Ecan npeanonoxuts, uto pasnyc OG (8) senoapu-
HOTG KpYyra CTaHOBHTCA GECKOHEYHO GOMLIINM, TO OKpYHK-
HOCTh CTAHOBHTCA NPAMOM JHHHEH; YHHUTOMAN YfeHu
2amm w 2am, TaK KaK OHM HUITO O CPABHEHHIO
¢ Apyrumu: 2bmm u 2bm — bn, wu nonyunm, uro

MC = 2mm

m—n"

Oymer =

21%
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~ Caedemsue !,
» a4 b
178. Us'roro, uto yron MGm = -%— GKg n ut0
AYTH PA3NMUHHX KPYTOB HaXOASTCS MeKAY co60A 8 OT-
HOUICHKH, COCTABNEHHOM M3 DALHYCOB H M3MEPAEMbIX
WMH YIIOB, CNEAyeT, uTO

Gg. Mm::KG X GKg . MG X T G,
CnesonarennHo,

KG X Mm=2T2 MG x Gg

HIH (NTO TO Me CaMmoe)
KGX Mm . .MGXGg:: OK(at+8). OG(b),

YTO MPEACTABAAET COBOK NOCTORHHOE OTHOmenwe, OT-
CIONA BUAHO, YTO Be/MuYHHA oOTpeaka AM nonysnuun-
knouan AMD saercur  OT  cyMMm fnpoHsBemeduft,
MG X Gg smonr nyrn GB; r. Ilackane AoxaswBaer
370 AN UHKAOHM, WMEIOIIHX OCHOBAHHEM TPAMKE AHHHH,

. BapunsoH OTKDHA 3TO e CBOACTBO MyTeM, COBEp-
WEHHO OTJMYHHIM OT MPHUBENEHHOrO,

Caedemsue I1.

179. Korga ofpasyowas touka M (zepr. 135)
IONAR2eT BHE OKPYKHOCTH NOABHMHOTO KDYra, TO B03-
MOXHH TOJABKO TPH CAEAYRIMX cryqan, HedcraurtensHo,
npx nposeaenun kacateashod MT, Touxa kacanua G
MoxeT monacth: aubo 1° Ha ayry TB, kak H npeano-
naranoch 8 RHIKAAAKAX H HA yeprede; TOraa "

2amm -+ 2bmm
MC (Qa“m' F2bm— bn)
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scerga Oyner Goavwe MG (m), mubo 2° B TOUKY

. 2amm + 2bmm\ __
Kacauus T npu stomw MC (m) == M, Tax

kax fG (n) wucyesaer; aubo 3° wa ayry TN, Torza me-
avunia GI(#1) M3 NONOKHTENLHOR CTAHOBHTCH OTPHLA-
2amm + 2bmm
2am -} 26m 4 bn
menbine MG (/) n Bcerna nonoxurensna, OTCIONA BHAHO,
YTO BO BCEX STHX CAYUYadX BEMMHHA PRAMYCA PA3BEPTKY
MC Bceraa moaoxHTeNbHA,

tak 410 MC 6yner

Caedemaue If1.

180. Bceraa, xoraa o6pasyiowas rouka M (uepr. 136)
OKAIWBAETCA BHYTPH OKPYXHOCTH NOXBYXHOIO KpYra,

2amm -}~ 2bmm
Mc=2am+$mfan; NPH  3TOM MOMET CAYYHTHCH,

uro bn Gonvwe 2am -} 2bm, w Takum 06pasoM Beaw-
YHHA paauyca passeprku MC orpuuarenssa, Orciona
BHAHO, YTO €CAH OHa NePecTaeT OWTh NONOKHTEAbHOH
H CTAHOBUTCA OTPHUATEJSHOR, Kak sto cayuaerca (§ 81),
Koraa Toyka M ecre Touka mepern6a, TO HeoGXOAUMO
bn=2am 4-2bm; u caenosatensho,

MI X MG(mn — mm) = —%M#'—”-'-”-. :

O6osuauns naunyw KM 4epes ¢, Mu nonyunm us croil-
CTBA Kpyra:

MI X MG(—M) =BM X MN (aa —co),
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H BHAYHT HEH3IBECTHAA
MG (m) =/ 288 bee
2a 4+ 5
Cneposatensto, ecau W3 mawsoht Touxu M Kak w3
UeHTPa omMcaTs Kpyr pamuycom MG = 1/' aab — bec
2a+486
TO OH nmepecexer noAsHwHOA Kpyr B Towke (G, B KOTO-
poit OH KacaeTcs HENONBHUKHOTO KPYra, CAYMKAUIETO eMy
OCHOBaHHeM, Korfa ofpasyiomas touka M nomapaer
B TOYKy mepern6a F,
Ecnu nposectn MR nepnesguxynspuo BN, 1o oue-

aabd — bec
BHAHKO, MTO I T LD T ) 6yner MeéHb-
s pnaomMG(]/ TEN )}'ll

we MR (Vaa—ce); MG 6yner paswa MR, koraa b
6eCKOHEUHO BEAUKO, T. €. KOTAd OCHOBAHHE 3MHUIMK/IOHIbE
06pallaeTcs B (PAMYIO JHHHUIO,

Caenyer sameruts, 4TO, AnA TOFO yTOBM KPYT, OMH-
caHuut pannycom MG, nepecexan noxBHKHON KpYT,

. aab — bee
wanu, yrobm MG 6una Gonvwme MN, . e.V_m_

aa
6oavie a—c¢, W adawut KM (¢) — Gonbue Py L
Orciona AcHo, YTO A9 CywecTBOBAHHA TOYKM Neperuba
y snuuuknonaw AMD mulo, yrobnt KM Guna

meHsule KN u Goabme —— +b.

Jeunna [

181. Nyem & xanedom us mpey20ospruxos ABb u CDd
(wept. 138) emoponst Bb u Dd Beckoneyno maast no cpasues
Huo ¢ Opyeemu. S ymsepucdawo, wmo omuouwienue mpe-
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yeoasnuxa ABb x mpeyzoasnuxy CDd cocmasseno us omuo-
wenutt yeaa BAb x yesy DCA u weadpama cmopors AB
uau Ab x xeadpamy cmopons CD uau Cd,

JefiCTRUTENBHO, CAH ONK-

cath u3 ueurpos A w C pa- A
b A

n"ycau“ AB H CD prronue E —————————

ayru BE w DF, 10 oyeBnano o .

(§ 2), uto Tpeyronsiuxn ABb d Zf_‘:“:,‘:::.-g
u CDd we GynyT oTAHuarTeCA F

oT Kpyrosux cextopos ABE Hepm. 138.

n CDF. 3uavur, s r. &, Ecu
cropons AB u CD paenm, tpeyronsiuxu ABbwu CDd 6y-
RYT OTHOCHTHCA Meway coBoft, Kakux yraw BAS n DCA.

fIPE QVIO)KEHHE V.

3AIAYA.

182, Upu npemcnux ycrosurx u npednoagras ussecmroii
ksadpamypy xpyaa, Kaiimu xsadpamypy npocmparcmec
MGBA (uepr. 135), 3ax.1042HH020 MexcOy nepnerduxysnparu
« anuguxsoude MG u BA, oyzoli GB u ompesxox AM
noaysnuguxsouds, AMD,

Yron GMg (% GKg) OTHOCHTCH K yray

a

MGm (*F2 aKg),

kak (§ /81) manensuntt Tpeyronsunk MGg, umneomnh
OCHOBAHHEM YTy noasmkyoro kpyra Gg, K wWaneus-
‘KOMy TpeyroabHury uau cexropy GMm; crenosarensyo,
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oGoaHauan M/ yepes p u noacrasasm BMecTo s ero
3HauenHe p -1-n, cexrop

GMm =T NG 0 =22 pGg 4 22420

Hanee (§ I81) ornowenne Manemskoro TPeyroaLHKKA
Man cextopa KGg k maneHbKoMy TpeyrossHuky MGg
COCTABACHO W3 OTHOweHHs ksaapata KG x keampaty
MG w yrna GKg & yrny GMg, 1. e,

taa X GKg . mm XEE GKg,
- H, CNeACBATENbLHO, MaJeHBKUR Tpeyroamux
MGg— Soa KGg.

Noacrasnss 310 amavenne Bmecto Tpeyronsuuka MGg

2ap + 26p
B —L _1L 77
bn

GMm =

MGg, nonyuum, uto cekrop

2a+2b MGg -+ a6 Xpm KGg.
aab

Ho, no ceodcTBy Kpyra,

GM X Mi(pin) = BM X MN (cc— aa),

T, - €, NMOCTORHHOH BEAHYHHeE, KOTOPaA OCTaeTCHd HEH3~
MEHHOM, rie Ou HH HaxoAMAacs 0Opasyiowas Touka M.
CnenoBatensto, GMm + MGg wan mGg, 1. e. manas
naoaas 3NMHLUUKAOUI

GMmg = 2a«(!,-36 M0g+ a+b)<cc—aa — % Kag.

Tak xak GMmg ects nudepenumnan niomany »nuiMKAG-
et MGBA, MGg — nudepennnan npoctpanctsa MGB,
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orpanuyennoro npsMwmu MG uw MB n nyrot GB,
¥ Hakowen Manmht cexktop KGg ecrs andepeHuHan
cextopa KGB, 10 (§ 96) naomazsp SNAUAKIONAN

MGBA =2+ pGp | ZEE Xee——az ygp,
Hro K TpeGopanoch HARTH. A

Ecnu ofpasyowmas Tou-
ka /4 (sept. 139) oxasm-
BAETCH BHE OKPYKHOCTH
noasuxknoro kpyra BGN,
a Touka kacanus (G nona-
maer Ha ayry NT, To o4e-
BHAROG, YTO TepPNeHAHKY-
napu MG w mg nepece-
KatoTcs B Touke C K uTO
m=p—n (§ 180). Ilo-
3TOMY, €CIH TIOACTABHTD, Yepm. 139,
Kax H npexne, BMECTO Ma-

mit
noro tpeyronsunka MGg ero seansnuy z— KUg, 10
Manufl Cextop

GMm = — 2a

26 MGg - 2ap+2bp MGg =

—_ a-~2b 2% MG +amp+bmp KGg

M, crep0BaTENbHO, NMOACTABAAR BMECTO p#t €ro sHadeHHe
cc— aa, GMm — MGg win mGg, 7. ¢

MCm—GCg=— 222 Gy |- 22X E = 8 kG,

aab
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Mpeanonoxum, ure 7H ecte nonowenue Kacarenn-
ol 7M norsuxHoro Kpyra, Korpa ero touka T ka-
C4ETCA OCHOBaHHA B TOuke T'; Toraa OUEBHAHO, YTO

MCm— GCg = MGTH — mgTH,

T. €. andepenunany npocrpanctsa MGTH, u uro MGg
ects andepennman MGT, a rawe KGg nudepenyuan
KGT. 3uaunr (§ 96), npocrpancrso

- MOTH =— 2229 yGr | SR Xee—ad yor

Ho, xakx ywe nokaaauo, NPOCTPAHCTBO

HTBA = 2% yrp y 250 X&—az popy

Chrenosarensno, BO BCeX cayuasx  Beeraa fIPOCTPIHCTRO
MGBA(MGTH--HTBA) = 2243 Frrp—m57
unn MGB - SHIXC—a8 g TR R wan KGB.

Hrak, Bce npocrpancrso HNBA (uepr. 135), 3akno-
NEHHOe Mexny ABYMS MEPREHRHKYARPAMH K SHAUMKAORIE
DN n BA, nyron xpyra BGN u noAY3NUUHKAOUIOH

aab

AMD, Gyner — 2a-;-36 +a+0><cc—aa KNGB;

ReficTBUTENLHO, H cekTOp KGB u uacTs kpyra MGRB
o0paIaioTCs B NONYKPYT, KOrga Touka Kacawua G
UONJAAET B TOuky N,
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Koraa o6pasyiowan touxa M (vepr. 136) nomanaer
BHYTPb MOXBHXHOTO KPyra, Haxo B npeawayume ¢op-
MYAH BCTABHTB (@ —-CC BMECTO € — (Ad, MOTOMY HTO
roraa BM X MN = aa —cc.

Tpn ¢ ==@ NONYYMM KBAAPATYDPY SMHUMKIOHL, 06pa-
3YIOMAA TOYKA KOTOPHE JEKHT HA OKPYMHOCTH NOABHN~
HOro Xpyra, a MPeLnonokus b OecKOHEUHO HONLIINM,
(IONYYMM KBaRPATYPY UMKIOWH, MMEIOLIMX OCHOBAHUAMA
NpAMBE JIHHHUY.

HApyzoe pewenue.
183. Onumem pamdycom OD xyry DV u pa jma-
wetpax AV u BN nocrponm noaykpyra AEV u BSN
(uept. 140). Onncas u3

gewtpa O npomasons- 4.9 A
nywo ayry EM, saxmo- :l Iy
YeHHYI0 MEXAy ToAy- ! ’
kpyrow AEV u nony- nE o
snuunkaonzot AMD, SR AL Y il
nposenem opanaaty EP. / X
Tpebyercs HakTH KBaA- 4 y
parypy  npocrpaucrea | \/ '
AEM,  3aKn04eHHOro m

mexny nyramu AE v EM N N

—

u AM, orpeskom noay-
snnunknonae AMD.
Jlnn 3TOrCc BO3LMEM APYTYIO AYry e, GECKOHe4Ho
Gauakylo k EM ¥ KOHUEHTDHYECKyio C HeH, APYryw
opauHaty ep u euwe apyryio Oe, nepecexaouyio
8 Touke F mponomkensyio (ecan myxuo) ayry ME.

Yepm. 140.
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OGo3nauus nepemennwe: OF wepes z, VP wuepes z,
ayry AE vepes x, a mocTosnume, xak npescie: O8 ye-
pe3 b, KB umm KN uepes a, KV um KA uepes ¢,
noayuuM: Fe=dz; Pp=dy; OP=a+4b—c+u

PES=2cu—uu; nyra EM (¢ 179):%5;

CIEAOBATENLHO, NPRMOYTOMLHHK, 00pasoBaHnu#  nyrof
EM u manemsxoft npamott Fe, 1. e. (§ 2) manoe npo.
CTPAHCTBO '

EMme == %’c—df .

Ha npamoyronshoro Tpeyresskuka OPE HMeeM, uTo
22=aa—2ab+ bb— 2a0—25bc ~+cc+-2au -+ 25u;
ANDEPEHIHAN 3TOrO ecTh:

2dz=adu+ bdu.

axz dz
[Moncrasasa sty BeINYHHY BMECTO 2d2 B JZ_ , To-
AyduM, 470 Man0€ MPOCTPaHCTEO
aax d bx d
EMme 92544+ absdu.

Ecan reneps kavennen noaykpyra AEV no npamo
VT, uepnennuxyanpuofi VA, onncars NOAYUHKAOHAY
AHT w npononskuts opaunare PL u pe 1o nepeceye-
HHR ¢ HeR B Toukax  u A, 1o oueBuaHo, w0 (§ 172)
EH X Pp, 1. e. manoe NpOCTPaHCTBO

H 3HAYMT EHhe = x du;

EMme (LA BEDN by du):: ant-ab . b
b¢c
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A 3T0 OTHOUIEHHE NOCTOAHHO. Tak Kak STO HMeer
Mecro, roe O WM Basth ayry EM, 10 cymMa scex ma-
awx npoctpaucte EMme, 1. e. mpoctparctBo AEM,
OTHOCHTCA X Cymme Bcex Mannx npoctpancte EHhe,
7. e, K npocrpanctsy AEH :: aa -+ ab . be. Ho mu yxe
uneen (§ 99) 3aBACHMOCTL MEXAY KBaApaTYpod mpo-
crpanctea AEH u ksagpartypoft xpyra, a C1eA0OBATENbHO,
HMeeM M KBAgpaTypy Hckomoro npocrpamcrsa AEM.

310 We MOXHO AOKA3aTh 0e3 BCAKMX BHKNAAOK, KAK
a sto nokasan B Actes de Leypsic or asrycra
Mecaua 1695 rona,

Ksasparypy npocrpanctea AL MOoXHO HaATH K
He npuGeras Kk § 99. JeRACTBHTENLHO, €CH AOKOHUHTHL
RpMOYronbHHKH PQ u pg, nony4aercs:

Qg wau HR . Pp van Rk :: EP . PA nm HQ,

notomy urto (§ 18) xacareasnam 8 Fi mapaanensna
xopae AE, v, caegorarencHo:

HQ X Qg =EP X Pp,

T. e. Maiwe npoctpaHcTsa f{Qgh w EPpe vcerna
pasis Mexay coSoft. Otclona chemyer, 4TO MPOCTpaH-
creo AHQ, saknoueHnoe MeXAy NepeHAMKyIapaMu
AQ » QH wu orpeskom AH nonyunknomaw AHT,
pasuo npoctpaucTBy APE, 3aKIIOUEHHOMY Meway fep-
nexnnkynspamu AP n PE u ayroi AE. Crano Outh
npoctpancteo AEH paedo npamoyrombhuky PQ mumyc
yABoeHHas uactb Kpyra APE, T. e. npaMOyroabHHKY,
noctpoeHHoMy Ha PE n KA nawoc uau MHHYC npsaMo-
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yroawnuk, nocrpoeusit wa KP u nyre AFE, B sapu-
CHMOCTH OT TOrO, OKaXeTCA M TOYKa P HUKe wau
Buite uenTpa. CnemoBaTensHo, UCKOMOe NPOCTPAHCTBO

AEM="21% PEX RAZKP X AE.

Caedemeue 1.

184, Koraa touka P nonazazer ® K, npamoyronsuux
KP X AE HCyeaaeT, a npamoyronshnk PE X KA crawo-

BHTCA paBHLM Kpaapaty KA. Orcioaa BRANO, uTO B 9TOM
Chyuae IPOCTPAHCTBO .

__aac+abe
AEM = —

3

H, CNeJ0BATERBHO, OHO A6CONIOTHO KBAAPHPYEMO, HEBABH-
CHMO OT KBAaNPaTypH Kpyra,

Caedcmeue {1,

185. Ecam npubasurs x npoctpanctey AEM CeKTOp
AKE, vo npoctpascrso AKEM, 3akniouennoe Memay
pamnycamn AK u KE, ayrot EM u orpesxom AM
noaysnunuxaona AMD, paenserca (xorma Touka P
nonanaer Bume uentpa K):

bee + 2aac 4 2abe — 2aau — Qaby
2e AE+
+22E% pE ¢ Ka;
CNeR0BATEALHO, B3%B

__ 2aac 4 2abe + bec
VPW) = " a—
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410 oO6pamiaer B Hyab BeNUUHHY

bee -+ ?aac + 20;;; — 2aau — 2abu AE,

NOAYYHUM, YTO TNPOCTPAHCTEO

AKEM=‘£;';—“5PE x KA.

Orciona BMAHO, YTO ero KBaumpATYPa TAKWe HE 3aBHCHT
OT Ksaapatypsl Kpyra,

Ouesnnno, 4To u3 Bcex npocTpaHcts AEM w AKEM
TOABKO ABA CeRyac yYNOMAHYTHX 06/afatoT afcoMOTHON
KBagpaTypoR.

Hpedynpescdenue.

Bee Odoxasannoe moasxe ¥mo no OMHOWERUND K 3nuyu-
KAOUDAM OMAOCUMCE MAKNCE U K 2UROHUKAOUIAN, M. e,
K maxKum yuxAoudaM, nodsuxcHolt Kpyz KOMOPHX KamMumcs
no wenodsumcromy usnympu. flpu amox paduyce KB (a) u
KV (¢) us nosomcumessiux CManosames ompuyomebHuMi,
i nosmomy 6 npedwdyuux QPopmyrax Rado nepeumexums
SHAKW RPU YALHAX HEHEMHO20 UIMEDERAR OMHOCUMEABHO
a u clew),

3aneqanue.

186. CylECTBYIOT HEKOTOpHE KPHBHE, KOTOPWE Ka-
MYTCH MMEIOWMMM TOUKY neperna M, OAHAKO, ee He
HMEIOT; TaK KAK STO MOXeT NPEACTABUTh KOE-KaKue
3ATPYOHEHHR, A CYHTAID YMECTHWM OOGBACHHTS 3TO HA
npumepe, -

INycrs  npuposa reomerprueckodt  kpusoft NDN
(uepr. ' 141) BupIKALTCA ypaBHEHHEM:

XX — aa ’
Z2== Ve (AP=x, PN=2),
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B KOTOPOM, Kak sTo sfcHo: 1° npu x=a, PN(2)
ucyeaaer; 2° npu X, GonblueM &, BEAHHYHHZ 2 TIOJOKH-
TenbHA M, H3OGOPOT, TIPH X, MeHblIEM @, OHAa OTPHLa-

TenbHa; 3° npu x=V-§-aa penuumna PN Gecko-

neyno seanka, OTcroga BHawo, wro kpusas NDN npo-
XOAHT no ofe CTOPOHW OT cBOeR OCH, Tmepecekas ee
8 Touke [), ana Kotopo#
AD=a, % uT0 OMa HMeeT
AcCUMNTOTOR  MEpneHAuKy-
aap BU, nposencHHnft ue-
pea Touxy B, naa kotopoh

ABxl/_—} aa,

Onumem Tenepe Iy~
ryw kpusyilo EDF Tak,
yTo6w, NpH NPOH3BOALHO
, NPOBEACHHOM TNePNeHNKY-
nspe MPN npaMoyrofbHHK, MOCTPOEHHWA Ha OpAWHaTE
PM u nocroaunoft AD, pcerna 6un paBeH coOTser-
cTayiowesy npocrpancTsy PN, flcHo, 4o ecan 0603Ha-
unts PM uepes y u npoandepeHUMpPOBATE, TO MOAYHHTCH:

AD X Rm(ady)=
— NPpn wm NP X Pp (i"‘v"éf;—}i’f—) ;
CAeAOBATE/bHO, ’
Rm(dy).Pp wmm RM(dx)::PN.AD.

Orcona creayer, uTo kpusaa £F xacaetca aCHMATOTH
BG, nporomkennoft no Apyryw cropony B, B Touke £

Yepm. 141.
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u kacaerca ock AP B Touke D u, Taknum 06pasom,
ROMKHA BMETL TOuKy nepern6a s D. Ounako (§ 78)
AAA  DAAMYCA DasBEPTKH MM HAXOQHM  BEAHYHBY

X3
3z KOTOpas BCerga OTPHUATENIbHA H CTAHOBHTCSH

paBHON -—-é—a, koraa Touxa M nomaxaer 8 D; or-

cioxa crenyer sakmounts (§ 87), uto xpueas, mpoxo-
AMas 4epea BCe TOUKH M, no-
CTOAKHO O6DAIIEHA BHINYKAOCTHIO K
"0cK AP M 4TO OHa He HMeeT TOUKH
nepernba 8 ). Kax we sce 310 co-
raacoBath? BoTr obwAcHeMue,

Ecan pants PM c TOR xe cro-
pouu, yto u PN, T0 o6pazyercs
Apyras xpuean GDH, xotopaa co-
BepieHHO nono6Ha EDF u nomxHa ¢OCTABAATL ee YacTh,
TaK KAK TpoHCXOMAeHHe HX ofeux oaHHakoso. Ecau
STO T4K, TO HAMO AYMATh, YTO YACTAMM, COCTARBAAIOULHMH
BCIO KPHBYI0, aeasioTcs ve EDF w GDH, xax kasanocs,
a EDH n GDF, kotopue comnpukacaiotcs 8 Touke D;
NpY STOM [10CTE[HEM NPEATONOKEHHK BCe COBEpUIEHHO
coraacyercs, 37O NOATBEPMIAETCA elWIE  CEAYIOLIKM
npUMepoM.

flycts xpuras DMG (uept. 142) mmeer ypashesue:

Yi=xt+ agxx — bt (AP=x, PM=y).

H

Yepm. 142,

W3 storo ypaBHeHHs cJeayer, uTO BCA KPHBAA COCTOMT
us asyx wacrel EDH n GDF, nporusonemamux oaHa

22 3ax, 205t. — Jonkyaas
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ApyroH, Kak B OOHKHOBeHHOR rumepbone, TaK uTO
PACCTOAHUE MEXKIY HHMH

DD wm 240=V — 20012V aF T a6t .

TlpH npeAnoOnOMeHWH, uTO & HCue3aer, PacCTORHHE
DD (uepr. 143) ncyesaer TOXE, W, CHEAOBATENbHO,
o6e yactu EDH u GDF conpuxacaiorea B Touke D;

£ ¢ Taku¥ 06Pa3oM MOMHO Owao Ow mona-

raTh, 4TO 9TA4 KPHBAA HMMeeT B TOHKE
D Touky neper#fa wnu BO3BpaTa B 3a-
BHCHMOCTH OT TOrO, RPEACTABAATL AH

A ceGe, uro ee uactk cyrv EDF w GDH
wiw EDG n HDF., Ho nerko paso-
O6paThci B 9TOM, ecAd HaRTH paamyc
Pa3BEPTKH; OH OKaXeTCA BCETAA NMONOMHTEABHWM ¥ OY-

Yepm. 143.

1
aeT B Touke [J paBeH 5 e

MoxHO MHMOXOZOM 3ameTnTh (MepT, 141}, uro kBag-
parypa npoctpancrsz [DPN 3aBHCAT OT KBajJpaTyp
runep6oan  waH (470 CBOAMTCA K TOMY Me) OT cnps-
Maenus napaboas, k uTo oTpeaok kpusod DMF yaoene-
TBOPAET YCAOBHSM 3aAaud, npeanomenHoh r. Bepuyaix
go BropoM Tome ,Supplémens des Actes de Leypsic®,
ctp. 291181,
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HOBHH CNOCOB NCMOJIL3OBAHNUS ANSEPERLINAND-

HOrO UCHUCJIEHHS 119 TEOMETPHYECKUX KPHBHIX,

W3 KOTOPOrO BHBOAWTCH METON rr. JEKAPTA
H Ir'yaae

Onpedesenue

I IYCTb Kpusas AB7) taxosa (wepr. 144, 145, 146),
yto auuun KMN, napannespune ee Anametpy AB,
nepecekaoT ee 8 meyx Toukax M u N, u nycrs orce-

Yepm. 144, Yepm. 145.

qeHnan  wacts MN wnw PQ cramosurca Geckomeuso
manoh. B Takow cayyae owa Gyner maamBaThes Audepen-
unatoM abenucen AP uan KM.

2%
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Caedemaue 1,

-~

187. OueBHaHO, uTO, Koraa otpesok MN wm PQ
CT4HOBHTCH GECKOHEYHO ManwWM, Kaxaas u3 abcuuce AP
n AQ cranosntcs pasuod AE u roukn M B N co-
SAWHAIOTCE B OAHY Touky [); npu srom opaunara E£D
€CTh HauGoAbINAS MM HAMMEHRIUAA H3 BCex el moxol-
uux PM u NQ.

Credemsue I,

188. OuEBHAHO, yTo W3 Beex abcuuce AP toasko AFE
MMeeT RHQepeHunan, HOTOMY uYTO TOALKO B 3TOM Cly-
yae PQ cTaHOBUTCH GECKOHEUHO Manof,

Credemsue 111,

189. Ecau o6osuaynte Heompesenenuse: AP win KM
yepes x, PM wam AK wepes y, TO OueBMAHO, HTO
npu sensmernon AKX (y)

E -8oy, DOMKHE CYLIECTROBATL ABA
My Pa3JMHHLIX SHAYEHHA X, &
ID;\B amenno KM n KN wnu
A4 EPY 8 AP w AQ. Tostomy, ans
Hepm. 146, TOro YTo6H ORHA U TA XKe

HemsBecTHad X, oGo3Haya-
joulad KOPHH ypaBHeHHs, BHPAKAOWErO NPHPOAY KpPH-
soit ADB (rak kax y baccnarpunaerca KaK W3BeCTHAR),
MOTNA HMME1b DasHHYHHE 3HAYeHWRA, YPaBHEHHE 3TO
HOMKHO OWTh CBOGOAHNM OT WppauMOHANbHOCTER, ITO
H3a0 MMETb B BHAY B Aa’dbHefturem,



ABARHZ BECKOHEUHO MAAKX 34
TIIPERIQIKEHRHE 1,

3AanA4aA.

190. TipHPona zeomempuseckolk xpusoii ADB ussecmua.
Onpedeaums RauboAvusyio uau KauMensuyro u3 ee opdu-
sam ED,

Ecnu npoandepenriuposars ypassense, Buipasaiouiee
NpHpOLY KPHEOR, 06pauiasce ¢ ), KaK ¢ BOCTOSHHIM,
4 ¢ X—KaK C MEpEMEHHHM, TO, OYEBHAHO, NOAYNHTCH
(§ 188) noBoe ypasHeHne, ORHHM N3 KOpHER KOTOPOro X
ABAAETCA Takaa Beauynna AE, uto opawnara ED COyner
HanboMbwed WAM HAMMEHbIEA H3 BCEX efi MOAOGHHIX.

Mycts, wWanpumep, x84 y8=axy, Hdudepesunan
3TOrQ, €C/TH CYHTATh X 34 MEPeMEHHO!, 3 J 3a NOCTORH-
HOe, naer:

3xx dx=aydx,
H, CleNOBATENLHO,
3x.
y=-3-

[1pu moACTAHOBKE 3TOTO SHAYEHHA BMECTO ¥ B ypasHe-
HHEe KpuBON XP--y8—axy nas X noayyaeTca Takas

BeAHUHHE AFE == % ala/ ‘2, yro opawHata ED Gyner .

HauboasweR u3 Bcex edl MOmOOHMX, KaK 5TO ywe GHAO
Halizeno 8 § 48.

OvueBHAHO, 4YTO T4K ONMPENENOTCE He TOABKO Te
roukd [), B KOTOpHX opauHatH FD) nepreRauKyaspH
uAy KacaTeabin K kpuBoft ADB, Ho Takke u Te ToukH D,
B KOTOPHWX ODAHHATH HEKNOHHH K KpP4BOH, T. €. TOUKH
BO3BpaTa nepeOre M Broporo poaa. OTcioAa BHAHO,
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YTO 3TOT HOBHH CMOCOG PACCMATPHEATH ARHbEPERINWANH
TPH UCCAENOBAHHU FEOMETPHYECKHX KPHEBWX B HEKOTOPHX
cayyanx Goxee npoctT u yroSeu, wem (ra, /1) nepsun 149),

3axesanue,

191. MOXHO 3aMeTHTh, 4TO B KDHBHX, HMEIOIHX TOUKY
BO3Bpata, auuuu PM (uepr. 146), napaaneasnwe AK,
nepeceKanTes ¢ KpHBOM B aByx Toukax M m O, TaK
xe kak W KM, napamnensnne AP, —a Toukax M u
N, W 3H3UMT, NpU OKHOM M TOM Xe AP(x), y nmeer
ZBa paznuuHeIX 3vavenws: PM u PO. Tlostomy npu
RH(ePeHUMPOBAHHH YDABHEHHH, BHPAKAIOLIEro NpHPONY
S5TOH KpuBO#t, MOXHO 06pawlaThCd ¢ X KaK ¢ NMOCTORH-
HOH, a ¢ y—kaK ¢ nepemennoRl. OTcona BumHO, HTO
eCAH TIPH STOM Au(EPEHUHPOBAHHM CYHTATh X B ¥ Me-
PEMEHHEIM®, TO HAAO, YTOGH BCe uNEHW, HA KOTODHE
YMBOXAETCH dX C ORHOR CTOPOHH, M BCE, HA KOTOPHE
ymHoxaerca 4y c aApyrofi, GHAH pasHu Hymo 188),
Cnepyer nmets B BUAY, 4To6H dx H dy o6o3Hauanu
371eCh DA3HOCTH MABYX OPAHHAT, BHWXONNILMX M3 OZHOM
H TOW Xe TOYKH, a He (Kkak paHswe B ra. [f])
Pa3HOCTH NBYX GeCKOHEYHO GAH3KHX OpIOHMHAT 134),

Credcmsue.
192, Ecan npoaudepeHunposars, npeaBapHUTEALHO YNO-
PAAOYHB €ro, yDaBHERHE KPHBOR ¢ OZHOR TONLKO HEH3-
BECTHOR NePEeMEHHOM X, TO OueBHAHO: 1° ¥TO npH STOM
ARIB MOMHOMAIOT KAKALHA WIeH HAa MOKA3aTelb CTENeHH
MpH X K Ha nudepeNuHan dx M ZENAT €ro 3aTeM HA X
2° 4TO STHM YMHOXEHHWEM Ha dX, TAK Ke KK U Acne-
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HHEM HA X, MOWHO Mpenebpeub, TAK KaK OHW OMHHAKOBH
ANA BCEX uneHos; 3° uTO MOKasaTend CTeNeHW NpH X
0o0pazyloT apHMETHUYECKYIo NPOrpeccHIo, NePBHA YNed
KOTOpO# ecTh MOKasaTens HauGoabuied CTEMeHH, 2 no-
CeZHHA — HYAb, TAK KK MO MPEATONOKEHHIO HEAOCTa~
jollHe 4IeHH YDABHEHMs OTMEYEHH 38e3N0uKOH 186),
Mycrs, Hanpumep, x3% —ayx - y8==0. Ecau no-

MHOMHTL KaKABA €ro uileH Ha died apHdmernyeckod
nporpeccan 3, 2, 1, 0, To ofpasyercs HOBOE YDaBHEHHE
3x8 —ayx=0.

B k—ayx+ 3y =0

3 2 1, 0

33k —ayxr % =0

3xx
Otciona Y= — = TaK e, KaK STO MOIY{HAOCH ot

npu AUdEPEHLMPOBAHMH OGHYHEM CIOCOGOM,

Teneps 5 yTBEPXKIAI0, HTC BMECTO apH(METHHECKOH
nporpeccunt 3, 2, 1, 0 MOXHO BOCMONB3OBATHCR MOGOH
apyroft apudmernueckoft nporpeccuelt m -3, m—-2,
m-+1, m-+0 nan m (depes m 0003HAUEHO NpOU3-
BOABHOE WYACAO, ilefoe uaAr npoGHOe, TOMOXHTENbHOE
HAH oTpHuaTensHoe), JleACTBHTENRHO, NPH YMHOXEHHH
X% x —ayx--y3=0 Ha x™ nonyuaerca x™ %
M T. A =0; BCE uaeHH Yero A8 NoAyHeHus LrdepeH-
1HanTa ROMKHW OHTb FOMHOXEHW H3 COOTBETCTBYWOME
ynenw nporpeccun m~-3, m+4-2, m+-1, m.

xmtd * —ayx™¥t + 5™ =0

m--3, m-2, m3+1, m

mF ™t % —mF Tays™ L myis™ =0.
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3to naer:
mF 3™ T iayx™t L mysym —o,
zens Ha Xx™, nonyuaem:
m 3 —m 1 ayx—+ mys =0,

370 MOXHO OGN0 HaWTH M cpasy NPOCTHM YMHOWKEHHCM
MPEWIOHEHHOTO  ypaBHeHus Ha Wporpeccuo m-}- 3,
m-+2, m-4-1, m 18),

Ecan m = —3, nporpeccus Byner;

0, —1, —2, —3,
a ypasHenHe

2ayx —3y8 =0,
Ecan m==—1, nporpeccun Gyxer:
2, 1,0 ~—1,
2 ypasHeHHe '
2x8 — p8 =0,

MoxHO nepeMerHTs 3Maku NpH BCEX YAEHAX npo-
rpeccum, T. €. BMecTo 0,—1,—2,—3 ¥ 2, 1,0,—1
MoxHO B3ATe 0, 1, 2, 3 ®k—2, —1, 0, I, HOTOMY
YTO NPH 9TOM TONLKO MEHAIOTCH 3HAKH BCEX WU/JSHOB
HOBOTO yPaBHEHA, KOTOPOE ROMKHO GHTL NpUpPaBHEHO
Hymo. B camom pmene, mmecto

2ayx —3)8=0 1 243 —y8—
MOAYYHTCA,
—2ayx1-3y8 =01 —2x8 | 38—,
4YTO TO e caMoe,
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OueBHAHO, UYTO BCe AOKA3AHHOE HAMH JA4 STOrO
NpuMepa NPHMCHHMO TAKHM e CNOCOGOM H KO BCeM
ocTanbHEM. OTCI0Ofa crenyer, YTO €CHH YRODAAOMHTH
YPaBHeHuWe, KOTODOE NOMKHO HMETh RBA PABHWX KODHA,
H TOMHOXHTb BCE €ro H/eHH Ha YAeHH NPOU3BO/MbHON
ApHMETHYECKONA MPOTPECCHH, TO NOAYYUTCA HOBOE Yypas-
HEHHE, KOTOpOe OyNeT WMEeTh CPeAH CBOHX KOpHeH OAHH
M3 ABYX PaBHHX Kopue# nepsoro ypasuenns. [lo romy
Xe NpPaBHAY, €CH 3TO HOBOE YDaBHEHHe AOJIKHO CHORA
HMETb B2 DAaBHHX KODHA W €CNH TIOMHOXHTbL €ro Ha
apudmerTHyeckyo nporpeccuic 187), 10 noAyuutca Tpertse
yDaBHeHHe, KOTOpoe Oyler HMeThb Cpeay CBOHX KopHeft
OIYH H3 HBYX DAasHHX KOPHeR BTODOrO W TaK Aanjee.
Taxum 06pa3oM, ecNH NOMHOXHTh YDaBHERHE, HMelLuee
TPH PaBHWX KODHS, HA NPOH3BEAEHHE MBYX apHdMeTHue-
CKHX nporpeccufi!%), 1o noayunTca HOBOe ypaBHemwe,
koTopoe Syner UMETh CPeAH CBOMX KOPHEH ONMH M3 Tpex
PaBHHX KODHER NEPBOr0 ypABHEHHH; TOYHO TZK XKe,
eC/H YDAaRHEHHE NOMKHO HMMETh YETHPE PABHHX KOpHS,
ero Hajlo NMOMHOXHTL Ha TpPOH3BENeHHE Tpex apHd-
METHUECKHX NPOrpeccHii; ecau nath, TO Ha NPOHIBEACHHE
YyeTHpex K T. A.

B sTom kak pas u cocronr metox r. ['yvang 199),

NPEAJIO)KEHHE I,

"3AMAYA.

193. W3 dannost mouxu T (sepr. 147) na duaxempe AB usu
u3 Oannoir moswu H wa aynuu AH, napassessnoii opou-
namam, nposecmu xacamessryro THM,
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Mposexem uepes Touky xacawmn A opauHary MP
W 0fo2HauuM nawHwe: AT vuepes s, AH uepes £,
a HeHspecrHue: AP uepes x, PM uepes y. Ha nogo-
6un Tpeyroavuukos TAH u TPM ClenyeT, uTo

st ¢x
y= S !
_ Sy —st
===

IIpn noacramoBke 3THx aMavewn#t BMecTO Yy M x
B N4HHO® yDaBHEHWE, BWpaNAlOLiEe NPUPOAY KPHBOH
AMD, nonysaercs nosoe ypas-

"0 HemWe, ywe me comepwausee ¥
T
H A : Ecan remeps nposects npa-
| i wmyo auumio 7D, xoropas nepe-
T AQ P 8 cever npawyio AH 8 G u kp-

Yepm. 147, Byio AMD B xsyx Toukax Nu D,

H H3 MOCAERHHX ONYCTHTH OpaH-

Hatet NQ u DB, 1o oueBnaHO, 4T0, NOCKONLKY £ B Dpensi-
AyweM ypasHeHuH mwpaxaer AG, x uny y 6yayT umets
mea snavueHns: AQ wu AB umm NQ u DB, xoropue
CTAHOBATCA PABHHMH MeXIy COGOH # PABHHIMH HCKOMOS
AP wnn PM, xorna ¢ sumpaxaer AH, r. e, korma ce-
Kywas TND cranoenrca kacateaswofi 7M. Orciona
CAeayeT, YTO STO YPABHEHHE NOMKHO MMETh 1BA PABHMX
XopHi. Tlo3TOMy €r0 H210 YMHOXHTE HA MPOH3BOALHYI
4PH(METHIECKYI0 TDOTPECCHI0 W NMOBTOPUTS 3TO, ECAH
HYXKHO, YMHOMAA STO e Camoe ypasHeHHe Ha Apyryio
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NPOHIBOIBHYI0 apHMETHUECKYI0 TPOrPECCHI0, AR TOTO
yTOGH TyTeM CPAaRHEHHA NOMYYHBIIHXCA YyPaBHEHHH
MOXHO OLIIO HABTH TaKOe, KOTOPOE COAEPKAN0 Ou TONLKO
HEH3BECTHYIO X WA Y W HaHHyIo s uid £, Creayouwmil npu-
MED B [OCTATOMHOH Mepe PashuCHRET 3TOT MeTOx 140),

[Ipunep.

194. TIyCTh ypasHenue, BRpaalLIee NPUPOAY :KPHBOR
AMD, Gyner ax==yy. Eciu noacrapuTh BMECTO X ero
sy — st
;
KOTOpOE AOMKHO WMETh AB2 DABHLIX KOPHS,

3HayeHuHe

, MOAYuHTCA [ypaBHewne] fyy u T. 4.,

tyy —asy+ast=0
, 0 —~1

tyy * —ast=0,

TTo3TOMy, YMROMAR N0 MOPAAKY BCE 4AGHH HA YNeHH
apudmerayeckoft mporpeccun 1, 0, — 1, nafinem
as = yy == ax u, cienosareasno, AP (x) =s. Orciona
BUIOHO, 4TO ecau BaaTh AP = AT u nposectd opaHHATY
PM, 10 nunua TM OGymer kacareasuot 8 M. Ecan
emecro AT (s) nano AH (f), wano yMHOXHTL TO e
caMoe ypaBHeHHe £yy M T, A. Ha RPYTyi0 NPOTrPeECCHI0
0, 1, 2; B peayabTare noayuutcs nckoMan PM(y) = 2L,

To e mnocrpoenre MOXKHO NOAYYKTL, MOACTABAAS

st tx
B aX=JY, BMECTO J €ro 3HaueHue —-—. Torna

NOAYYRTCA LIXX W T. A.; YMHOXHB UJeHW 3TOr0 ypas-
HeHust Ha 1, 0, — 1, My HaflgeM Xx = §§ H, CIeR0Ba-
Temuo, AP (x)=s.
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Caedemsue.

195. Ecan npeanoaomuts, uro Touka kacamms M nama
W Hano wafttu Touky T mam H, B KOTopoR KacaTensHag
MT nepecexaer Anametp AB umu auwnmo AH, napan-
ACAbHYI0 OPIHHATAM, TO XOCTATOMHO B MOCHEAHeM ypag-
HEHHH, KOTOPOE BWPAXKAET JHAYEHHE HEHSBECTHOR X Han
Y 4epes nauHyio s maw f, paccMarpusars 3Ty nocaes-
HIOWO KaK HEH3BECTHYIO, 4 X WK Y KaK MaHHyo.

[IPEAJIO)KEHHE 111,
Saxaua,

196, Tewrona 2eoMempuneckoll xpusoii AFD (uepr, 148)
ussecmna, Onpedeums ee mosky nepesuda F.

Iposean yepes uckomyio TouKy F opnuHary FE u
Kacareabuyw FL, a uepes touxy A4 (nauano otcuera x)
AK, napannensuyno OpIMHATAM, H OGO3HAYHB HEH3BECT-
uee! LA vepes s, AK uepes t, AE uepes x, EF

. U€pes J, MW CHOBA MOAYYHM H3 NOROGHWX TPEYTO/lb-
wnkoB LAK u LEF, uyro

y= st—i—rx R ox— sy-;-st .
Iocraue s1n snavenns smecto Y uaM X B ypaBHeHue
KpHBOR, M Moyuns HOBOE ypasHenwme, B KOTOpO® ¥ HAH
X YWe He BOHRYT, TaK Me K2K W B mpexwAymeM npex-
NOMEHHH,

Ecau Teneps nposects npamyio 7D, xoropas nepe-
cexaeT npamyio AK B H, Kkacaercs kpusot AFD g M
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u nepecekaer ee 8 [, u onycrats opmusath MP u
DB, 10 ouesuano, uto: 1° xorga s ampawaer AT,
a f supaxaet A, T0 HaRAeHHQe ypasHeHHe A0NKHO UMETH
ABa ORuHAKoBux Kopha, pasuex (§ 193) AP nam PM,
B 32BHCHMOCTH OT TOTO, YTO HCKAIOYAETCH: ¥ HAH X, H
ONHH OT/AHuHBA Kopens AB

wik BD; 2° xoraa § mupa- 0
waer AL, a ¢ supaxaer AK,

touka kacauus M causaercs K

¢ Toukoft mnepeceyends D B )
HCKOMOR TOuKe F, Tak Kak [ 1 4 o 3
(§ 67) B Touke nepernba F Yepm. 148.
kacatenwnad LF M Kacaercs

KPHBOR W nepeceKkaeT ee; CAENOBATEAbHO, 3HAUCHHA X,
T, e. AP w AB, nan snavesns y, T. e. PM u BD,
CTAHOBATCH DABHEIMU MeXIYy COGOfi, K UMEHHO DABHLIMH
xaxnoe nckoMoR AFE mmm EF. Orciopa caeayer, ¥TO
$TO ypaBHeHHe NODKHO HMETh TPH PaBkux KopHa, [lo-
STOMY €ro Haj0 yMHOWHTh Ha NPOR3BEAEHHME ASYX TPO-
H3BOAbHHX apW(pMETHUYeCKHX nporpeccufi W NOBTOPHTL
970, €CAR HYKHO, YMHOXa# ero Ha Bpyroe MpOMsBeAcHue
ABYX apadMeTHuECKMX mporpeccafl; A1A TOro YTOOM my-
TeMm CpABHEHMA MONYYAOWNXCA yDaBHEHHA MOKHO OO
HCKTIQWHTL HEWABeCTHHE § W f.

o -——-~

[lpumep.

197. TlycTh ypashesHe, BHpaxaioiiee IpHPORy KpuBOH
AFD, ects ayy==xyy--aax. Ecad NOACTIBHT BMECTO X
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— st
ys » TOAYHAETCA ypashenue sy —

—styy—atyy u 1. 4
5% — styy -r- aasy — gast = 0

€ro 3HayeHue

—at
1, 0, -1, -2
3, 2, 1, 0

38 % —aasy x =0,
YMHONeHHEM 3TOro Ha
3,0, —1, 0,

T. €. HA NMPOH3BEAenue NByX apudmeTHYeCKHX nporpeccu#t
1, 0, —1, —2 4 3,2 1,0, OOAY UM

1
Jy =73 aa.

[Toxcraeass a1y BEHUWHY B ypaBHeHHE KPUBOR, Hafinem

HEH3BECTHY 10 1
AE(x)= Ta

Bro npusoanT Hac k § 68.

Apyzoe pewenye,

198. 31y samavy mommo rTamwme peittuTs, 3amerws,
4T0 M3 TOR e Toukw L wmn K (uepr. 149, 150)
MOKHO NPOBECTH TOMEKO ORHY KacaTenenylo LF wiu
KF, tax xax oma kacaercy H3BHE BOTHYTOH# yactu AF
W HSHYTDH BHNYKAOA FD, Meway Tem xak us BCAKOR
Apyro# Touku T uau H, sasron na AL nn AK wexny
Aul wmAn K, woxuo mpomecty nge KacaTenbHux
TM « TD vavu HM & HD: onruy x Boruyront yacry,
4 IPYTYI0 -— K Bunykaoft. Taxum o6pazom Touky nepe.
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ra6a F MOMHO pACCMATPUBATE K4K COEAHHEHWE ABYX
Touek Kacauua Mu D. Ecau npeAnonomuTe, 4To RaHH
AT (s) nan AH(f) u uro wmerca (§ 794) swmpaxenue
BEMHYMHBE X WM Y uepe3 § WAH {, TO NOAYYHTCA ypas-
HeHre, uMeomee nsa kopus: AP n AB wmn PM u
BD, xoropre 0o6a Gynyr pasnm uckomot AE umm EF,

0

&t & AFEE
HYepm. 149, Hepm. 150.

koraa s supawaer AL, a £ supamaer AK. ITostomy
HaAO YMHOXWTb 3TO YPABHEHHE HA NPOH3BOALHYK aphu-
METHYECKYIO TIDOTPECCHIO # T. Ao

[Tpunmep.

199. TlycTb, Kak W paubiue, @yy = xyy -1~ aax. Umeem
OTIATL:

sy’ — styy — alyy - aasy — aast =0,
YMHOMXKEHHE Y€ro Ha apu@uem-{ecxym NpOTrpeCcCHI0

. 1, 0,—1,—2
AAET; .

Y2 * —aay —2aat = 0.

B nocneaHee ypapHeHue § yme He BXOM4T, H OHO
HMeeT Ba HEDABHWX KOpHA, a HMenHo PM u BD,
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Koraa f pwpamaer AH, w asa KOPHS, PABHHX MHCKO-
woh EF, xoraa ¢ supaxaer AK. Iostomy, YMHOXHB
ORATL-TAKH MOCNEAHeE YDABHEHHE HA APHPMETHYECKYio
nporpeccuio 3, 2, 1, 0, noayunu 3yy-—ag =0; cre-

ROBATENBHO, —
EF(y)= '/—%- aa.

Yro n TpeGoBanock HaHTH.
NIPELJIO)KEHHE 1V,

SAXAYA. .

200. TIPOBECTH us mouxu C, dannoii sne xpusoli AMD
(wept. 151), nepnenduxyanp CM x amoii Kpusoii,

Onycrum ra auamerp AB nep-

neHavkyaape MP uw CK «

omuuleM ©3 uenrpa C  kpyr

N pamnycom CM; ouemnmmo, uro
' OH KOCHeTcA kpusof AMD B
Aq Touke M. O6o3HauuB 3aTem tie-
£ c Hasectune: AP uepes x, PM
Yepm. 151. uepes y, CM vuepes r, a us-

BecTHae: AK wepes s, KC
yepes £, noayunm: PK wau CF = §—x, ME=y{¢,
2 H3 MPAMOYroJLHOrO TpeyroasHuka MEC watizen:

= —{-4V rr—ss-+2sx — xx,
x=s—V rr—H—2dy —yy 1
[loncraass 3TW 3HAYeHHn BMECTO Y waM X B ypasHe-

HHe KDUBOH, MOMYYHM HOBOE ypaBHeHWe, B KOTOpoe X
HIH ) yXe He BOAAyT,
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Ecan Teneps us Toro e uentpa C onucars apyro#
KPYF, nepecekaiomult KpuBylo B ABYX Toykax N u D, u
ONycTHTs nepnenauxyaspw NQ u DB, To ovesHano,
UTO €CNM /' BHDDKACT B MPEANAYIIEM YPABHEHHH Da-
nuyc CN nam CD, 10 X wim y 6yayT mmeth Asa 3Ha-
vehs: AQ u AB win NQ n DB, xotopwe cramyr
PaBHWMH ApYr Apyry u uckoMoh AP uan PM, xorma r
Gyaer Bwpaxars pamuyc CM. Orcioza CAeRYeT, uTO
STO ypaBHeHHe AOMKHO MMeThb [BA DABHWX KODHA.
MostoMy ero Hamo ymuoxuts M T. 1. 341),

Tpunep.

201. TIycTb ax = yy — ypamHeHHe, BHpIKAIOLIEE HDPH-
poay kpusoit AMD. IloacraBie B HEro BMecTo X €ro

sHauenne §—V rr—it— 28y — Yy, nonyuum:

as—yy=a Vrr—itt—2fy—yy.

Bossers kamayio cropomy [ypasrenus] B kBagpar u yno-
PALOUHB 3aTEM yPaBHEHKEe, HalaeM [ypaBHeHHe] 4 u T. 1.,
KOTOpOE NOMKHO HMeTh RBa DaBHKX KOPHA, KOTAd Y
BRpAKAET HCKOMy®o PM.

Y * —2asyy -1 2aaty ~]— aass =0

+ aa —aarr
+- aatt
4! 3! 2! l) 0
4tk —dasyy 4 2aaty * =0
+2aa

93  3ax. 2051, - JlonATaas,
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ITosToMy ero Hago YMHOXHTR Ha apHdpMeTHuedKylo
nporpeccuio 4, 3, 2, 1, 0, uto nacr [ypassienue]:

4y8 —dasy-1- 2aay -} 2aat =0,

PeLiIeHIe KOTOPOro AOCTABAT A/ Y HCKOMYIo Bennunny M P,

Korpa nawnas rouka C nomajaeT Ha AHAMETD
AB (uepr. 152), t=0 © 3HaYHT HALO YHHYTOKHTH
BCE WIEHH, COAepXalue f;, 3TO [LAeT;:

0 _
Mo 4as — 2aa = 4yy = 4ax,
€C/M MOACTABHTL BMECTO Yy €ro 3na-
1 genne ax. Orciona
Hepm. 152. X=8— %a,

T. €. ecad B3aTb CP DaBHHM NONOBHNE NapaMeTpa H,
HaHecs opaunaty PM, nepnesznkyaspryw AB, npo-
Bectd npamyio CAM, To nocaeanss SyeT nepneHuuxy-
aspua K KpHBo# AMD.

Caredemsue.

202, Ecau npeanonoxuts, 4ro touka M {uepr. 152)
naxa, a pmeica rouka C, TO B NOCAEAHEM YDaBHEHMH,
supawaiomeM Besnunny AC(S) uepes AP (x) wam
PM(y), Hamo paccmaTpHBaTh BTH NOCAEARME KaK
H3BECTHHE, 4 NEPBYIO — Kk HEH3BECTHYIO.

Onpedeaenue Il

Ecnv kakuM-1n60 pannycom paseepTKK ONMHCATH KDYT,
On OYyOeT HA3HIBATLCA COMPUKACAIOUUMCA KPYLOM,
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Touka, B KOTODOR 9TOT Kpyr KacaeTcs KpHSOH Man
COMpHKACAETCR ¢ HEH, HA3LIBACTCA MOYKOE COMPUKOC-
HOBERUR 149),
HPEAJIO)KEHHE V,
3AXAUA.

203. Tempona kpupot AMD (uepr. 153) ® xaxag-AuGo ee
"Touka M uasecrnw. Hafith C, uentp kpyra, conpuxaca-
wmerocs ¢ kpusoit AMD B touke M.

Onyctye #Ha oCb RHepneHauky-
rapy MP n CK u o6oavayun
AMHME TeMH We OyKBamu, 4TO M
B mpeawayuied 3agaue, Mn NpHAEM
K TOMy e ypasHenwio, Caeayer |
TOALKO HMETb B BHAY, 4TO GYKBH
X HAH Y, KOTODHE TaM PAcCMaTpu-
BaAUCh KaK HEH3BECTHHE, 3HeCh
0603HA4A10T JaHHBE BEJHYHHH H, Yepm, 153.
Hao60poT, S H £, KOTOpme pac-

CMATPUBANKCh TAM KAK M3BECTHHE, 31€CH OKAZHBAIOTCH
HCH3BECTHLIMH, TEK Ke Kak 7.

Ilpn stom oueBnano: 1° uto uckoMas rouxka C Gy-
JeT HAXOAWTHECA Ha nepnesnukysspe MG Kk kpusoi;
2° 4TO Bcerna BOBMOXHO ONMCATh KPYT, KOTOPHA Ka-
caeTcs kpuso# B M M nepecexaer ee no kpaiue#t Mepe
B ABYX TOukax (A npeanonaraiwe [) Gonee 6au3KOH w3
HHX H OnycKaio M3 Hee nepneHamkyasp DB), tak kak
BCErAd MOKHO HAATH KPYyr, KOTOPHIR mepecexaer npoxs-
BOJIBHY)0 OTIHYHYK) OT KDPYTa KPHBYIO MO Kpaihe#t mepe
B HETHIpEX TOYKAX, a TOuKa kacanus M paBHocmansa

.%.
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TONLKO ABYM RNepeceueHusm; 3° uro yem Gonwiue uentp ¢
STOTO Kpyra npuGAMKAETCH K HcKoMoh Touke C, Tem
Gonbiue Touka nepecewenins D npubammaerca K TouKe
kacanus M, u, xorna Touka G nonagaer ® Touky C,
Touxka [J campaercs ¢ toukoft M, Tax kak (§ 76) kpyr,
OMUCAHHMA pannycoM CAM, NORKEH W KacaThCa KPHBOM
H nepecexaTb €€ B OXHON W.TO# we Touke M. Orcwnd
BHIIHO, YTO, NOCKOJLKY § BupaxaeT AF, a f rupaaer FG,
YDaBHCHHE AOMKHO HMETb RBA KODHS, PABHBLIX KAMALIM
(§ 200) AP unn PM, B 3aBucHMOCTH oOT 10r0, 4TO
HCKTIOYACTCA: Y WIH X, M €llle OAMH OTAMYHEH Kopens A8
win BD, Kotopu#t Toxe cTanoBuTes pasuum AP miau PM,
KOraa § ¥ £ BupawaioT uckomne AK u KC; TaxuMm o6-
P230M STO ypaBHEeHHE IO/MMHO HMETb TPH PABHLIX KODHSA,

ITpumep.

204. TIyCTb ax==yy— ypisHenie, BHpANAOLICE NPHs
poay kpusoft AMD. Mu uabzem (§ 201) [ypaBuenue)
¥4 u T.n, yMHoxuB KoTopoe Ha 8, 3, 0, —1, 0,
T. €. HAa NPOM3BEeleHHe RBYX apH(METHYECKHX nporpec-
cuit 4, 3, 2, 1,0 2, 1, 0, ~—1, — 2, noayyuM, 4TO
8yt = 2aaty.

yYx  —2asyy-|2aaty - aass =0

+aa —aarr

- aatt

4’ 3, 2, I' 0
29 1: Oa - 1, -— 2

Bys * * —2aaty *—0.
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OTci0aa HAXOANTCA MCKOMAfR

4y

KC wm PE(t)=2.

Ecau yroaso HalTH ypaBHeHHe, BHpamamomee MpH-

pORY KDHBOH, mnpoxondilled uepes Bce Toyku C, Hago

ONATE YMHOXUTE Y* M T. A. Ha 0, 3, 4, 3, 0, T. e, Ha

npoussenexne IByX nporpeccuti 4, 3,2,1,0u0,1,2, 3, 4;
NPy 3TOM NMONYYHTCA: '

8asy+—4aay = 6baaf,

1
OTKYAd, noaaraa AAd KpPaTKOCTH S——-é- a—un, NoAy~

4acM, uTo
3a¢ 27438

— S8 g . cI&E
y=w" 4yt = 163 aat,

H, CReNOBATENLHO,
1648 = 27 att.

Orciofa caenyeT, TO KpuBas, TPOXORSULAA yepes
Bce Touky C, ecTh BTOpad KyGuueckas napa6ona, napa-

METP Koropoﬁx%%“ ¥ BEDUIHHA KOTOPO# OTCTOMT OT

1
BEpIIMHE AauHOH mapaboaw HA 7 @ TaK KaK

g s— g
- 2“.

Ecau uactu kpusolh, coceatue c Toukoft A, pac-
HONOKEHH ¢ 0BeMX ee CTOPOH COBEPUIEHHO ORHHAKOBO,
KaK 3TO MMEET MeCTO, KOr2d KpHBu3HAa B Heft Hanboib-
Was WM HAWMeHbUIad, TO ONHO W3 FNepeceueHHi Kaca-
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TEABHOTO KPYra C KPHBOH MOXET CJHTBCH ¢ TOYKoH
KAacaHust TOALKO B TOM Ciydae, KOTAd M JADYTOE COMBeTCH
C Heit; TAKWM 06pa3oM YDABHEHHE JO/KHO NPH STOM
HMETb 4eTWpe DaBHHX KOpHf. B caMom aene, ymHo-
wuB Yyt m 1. 4. Ha 24,6,0,0,0, 7. e mHa npo-
n3BEACHHE TPeX apUPMEeTH4eCKHX mporpeccuil 4, 3, 2,
I, 0; 3, 2,1,0,—1 k2 1, 0,—1,—2, noayuum
244 =0; 310 NMoKaswBaer, yro touka M pomxuHa mno-
nacTs B Bepmuny A mnapaSoau Juis TOro, ytobu pac-
MOJMOMEHHE COCENHWX C HEA uacTel KpuUBOH 6HAO OnH-
HAK0BO ¢ OOEHX €e CTOpOH.

Apyeoe pewenue.
205. BTy 3anayy MOKHO eme pPewNTL (uepr. 154),
BCIIOMHMB, YTO B naparpade 76 6urto AOKa3aHO, YTO U3
UCKOMOA Touki C MOXHO nposecTH K kpusofi AMD
: TOAbKO OAWH nepnennukyasp CM
M UTO B TO e BPEMH H4 STOM
nepnenaukyaspe MC uMmeerca
GeCKOHEYHO® MHOMECTBO TOueK
: G, ¥3- KOTOPHX MOXHO npo-
: NN BECTH K KDHBOA O 1Ba MeprieH-
\ aukynapa MG n GD. Eean
4 NPeANOAOKUTL, Y4TO TOuKa (F
Yepm, 154. ZaHa u uyto muwerca (§ 200) .
BHIDAXKEHHE BEMYHHM X WIH Y
Yepes NaHHHE § K f, TO OYEBHAHO, YTO BTO YypaBHe-
HHE RO/KHO KMeTh JIBA HEPABHNX KODHS, A HMEHHO

AP n AB wuwm PM u BD, KOTOPHE  CTAHOBATCH
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paBHMMH Mexamy co6od, koraa Touka U nonanaer
s uckomyio Ttouky C. TlosTomy 3T0 YypaBHeHHE Hano
FIOMHOKHUTE HA TIPOM3BONBHYIK apHQMETHUECKYIO Npo-
rpeccuio K T, L,

paxep.
206. TlycTb, Xak u Beme, ax==3y; OyneM HMETH

(§ 201) 4y®* n 1. L,

4y x —4dasy-{-2aat=0

~+2aa
2, 1, o0 —1

gys * x —2aat=0

-

VMHOXEHHE 3TOr0 Ha apudMeTHHecKyio MpOrpeccHio

4y8

. 2, 1,0, —1 mer (§ 204), xax % panbue, tm—a%—.

Credcmsue,

907. OUEBHAHO, 4TO MOXHO (uepT. 153, 154) paccMaTph-
paTh TOuKy coopukocHosenus kak (§ 203) cauamne
TOYKH KACAHMA € TOUKOMA MepeceyeHHs TOTG XKe Kpyra
uni we kak (§ 205) caummuue ABYX TOUEK KACaHHA ABYX
PA3NHUHKX KOMUEHTDHUECKHX KPYIoB, nono6HO TOMY, KaK
TOUKY Neperu6a MOXHO PACCMATPHBATE (§ 196) wak caus~
HRe TOYKH KAacAHHA C TOYKON mepecedeHud TOH xe npsamoR
wn (§ 798) ak cavsume ABYX TOUEK Kacawid nByX
PA3/HYHEX NPAMHX, BHXORAIMX U3 QJHOR TOUKH,
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[Tpedroscenne VI,
SADAYA.

208. Haitru YPasHerue, supaxcaroee npupody xaycmuri
AFGK: (yepr. 155), obpazosannoii 8 semsepmy kpyza CAMNB
ompaxcennsimu ayamu MH, NL ¢ m. @, nadawwue Ayyu
xomopux PM, QN u m. 3. napaasessnn CB,

1 samevaro caenyiomee: 1° Ecnu NPORO/IKHTE OTpa-~
*enune nyun MF w NG, xoropsie Kacaworcs KAYCTUKH
B TOUKax [~ u G, no Mx nepecevenns B Toukax M w L

# € pamnycom CB, 10 MH oka«
3% *evca pasnolt CH u NL pas-
N-og .~ woll CL. lehcrautensno yron
F A4 G CMHmCMP=MCH, a
\\ Takie yron CNL = CNQ ==

= NCL.

2° W3 naunolt Toukw F
Ha kaycruke AFK moxHO npo-
BECTH TOMLKO OHHY NPAMYIO

Yepm. 155, MH, paenyio CH; wmexay

TeM M3 naHHON Toukn )

MEXLY uersepThio Kpyra AMB u xayctkoft AFK

MOKHO NpOBECTH aBe TakMX aunun MH u NL, uro

MH=CHu NL=CIL. NeficTeuTenbro, H3 Toukw F

MOMHO NPOBECTH TOXBKO OAHy Kacareasnylo MH,

B TO BpeMi KaK H3 TOYKH [)' HX MOMHO NpPOBeCTH
aee; MH u NL.

Iocae Toro, kax sto ywe YCTanOBAERO, nycTh Gyner
TPEAIOMEHO H3 NanHOW Touku D nposecty npasylo MH

X~
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tak, uro6m oHa pasussnack oTpesky Cff, kotopmft
OHa orcexaeT Ha panmyce CB.

Mposenns MP n DO mnapasnemsno CB, v MS —
napamnenetio CA, o6o3uauum pannsie: CO wmu RS
yepes 1, O uepes 2, AC vnn CB uepes a, a Heus-
pectame: CP wan MS uepea x, PM na CS uepes y,
CH wan MH uepes r. IIpaMOyronsHHR TPEYTONBHHUK
MSH naer: :

rr=rr—2ry - yy-+xx.
Orcwona

CH () = “;; ¥

Kpome Toro moxoGHwe Tpeyroasiuku MRD w MSH
HawT,

MR (x—u).MS (%) :: RD (z~y) . SH="2="2

—u ’

W, CNEeLOBATENbHO, NIOACTABANA BMECTO XX -1~ ¥y ero 3na-

YeHHe aa, noaysum CS -+ SH uin CH~.’_§_ﬂ

—u
_xxtyy

£

HaKpecT) ypasHeHue:

. Orciona noayuaerca (MepeMHOXKEHUEM

aax —aau = 2zxy —2uyy,

4 ecH MOACTaBHTL BMECTO VY €ro SHayeHue ag— XX
TIONYYHTCR:

2zxy == aax— aau — 2uxx.

Boasoas 3aTeM 06 CTOpOHH [ypaBHeHHA] B KBAAPAT, 4TQOR
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H304BUTHCH OT HPPAUHOHA/LHOCTEH, H NOACTZBARA ONSTH
BMECTO Yy €ro 3HAYEHHE dd— XX, NOAYYHM HaKOHew:

dunxt — daaux® - 4aauuxx + 2atux + atun = 0.
42z ~—daazz

+at

Ouesnano, 4to Koraa # Bupaxaer CO, a z BHIpaMKaer
OD, 510 yparuerne 0MKHO HMETD 1BA PASAHUHBIX KOPHS,
& umesHo CP n CQ; nao6opor, xorna u Bupaxaer CE,
a 2z mupaxaer EF, ro CQ cranoeurcs pasiem CP u
OHO HMeeT TOra ZBa ORMHAKOBWX kopHs. ITosToMy ecau
MOMHOXMTL €r0 YNEHH HA YWICHH IBYX apHpMeTHdeckHX
nporpeccun 4, 3, 2, 1, 0u 0, 1, 2, 3, 4, 10 nony-
HATCH 183 HOBWIX YDABHEHMA, DOCPEACTBOM KOTOPHIX NOC/e
HCKAUERNA HEH3BECTHON X HaMueTca ypaBHeHue:

6426 — 48aazt + 120422 — a8 =0,
-+ 192un  -~96aaun  — 15atun
+ 19244 — 4Baaqut
~}- 644

KOTOpOe BHIPAXACT CBA3L Mewny abcuuccon CE (@) u
opauHatolt EF (2). Uto u tpeGoranocs uatiTu.

Moxno onpepenats Touky KacaHus F u mo METOAY,
H3/IOKEHHOMY B BOCHMOH raape. IleRCTBHTEABHO, ecau
NpeacTasnTh cebe ApYrod napawowmMA ayy pm, Gecko-
Heuro Ganskuil K PM, To 04€BUAHO, YTO OTPaNEHHMH
nys mh nepeceser MH B uckomont Touxe F. ITposens
uepes Heg FL napamneieno PM n ofosyayus CF
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qepes #, EF uepes z, CP uepes X, PM uepes y,
CM uepes @, HalneM, KaK M BHILE:

aax -+ aau — 2ux.

+ x=220
Xy

Ouesnano, wro CM, CE, EF ocraitca Gea usme-
Henmsi, B TO Bpema kak CP u PM namensorcs. Ilo-
3TOMY 3TO ypasHeHHWe Hano MpoAHdepeHUnpoBaTh, o6pa-
Wasch ¢ @, i B 2, K&K C NOCTORHHHMH, & C X ¥ Y —
KAK C NMEPEMEHHHMH; 3TO AAeT:

2ujfxx dx - aauydx — aaxx dy — agux dy-+
-+ 2uxddy = 0.
yday

[ToacTaraas Ciodd BMECTO dx ero asHaueHHe — ~

(koropoe HahaeM, TPOARGEPEHLHPOBAB Yy = aa — xx)
M 3aTeM BMECTO J/y €ro 3HAUCHHE ‘ag-— XX, NONYYRM,
naxonen, CE (u)=:f_a‘

EcAM mpeAnonomuTs, uTO xpheas AMB —yxe He .
yeTBepTH Kpyra, a Kakas-1uG0 Apyras KpHeas, MWMei0-
mas paiuycoM passeptkd B Touke M mpamyio MC, 10
ouenunno (§ 76), uTo ee Maani OTPE3OK Mm womer -
paccMaTpuBaThed KAk  Jyra  Kpyra, ONMCARHOre H3
uentpa C. OTciona chemyer, 4TO €cIM HA Mazawomui
ayq PM onycTHTs 3 HeHTPa MEPUERANKYASD CP u, BasB

«8
CE=%X (CP=1x, CM=a),

nposecth EF napansemso PAM, 10 OHZ nepecedeT
otpawenunt ayd MH 8 touke F, B KOTOpOH OH
Kacaetca xaycrikn AFK, '
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Coenunnm 8ce Touxu M u m HEKOTOPOH KpH-
Boit AMB nupsmumn MC u mC ¢ (HKCHPOBAHHON Ha
ee ocH AC Toukofi C M nposezem npamne MH u mh
A0 mepeceuenna ¢ CB — nepuenauxynapom k ocu TaK,
ure yror CMH = MCH un Cmh = mCh. IMycts Tpe.
Gyercs Halth Ha xawaol MH Touky F, B koTopo#
OH2 kacaerca kpusoH AFK, ofpazosanno#t Hempe-
PHBHUME  ftepeceuenunmu STUX npamwx MH u mh.
Kak u npexae, mn ualizem: ‘

XX Yy zx—uy
CH= 2y T x—u

OTKY 4
K3 -uyy - xyy —uxe
Xy -

2z,

DNadeperupan atoro (ecan obpauatica ¢ z u 2, Kak
C MOCTORHHMMH, 2 ¢ X H y—KaK ¢ NePEMEHHEIMI)
Aaer;

2X3y dx ~— uxxy dx — xt ay+-uxtdy -+ xxyy dy -
+uxyy dy —uys dx =0,
H, CICAOBATEALHO, HCKOMAn

Sy —
CE (u) = 2x8y dx xdy+ xxyy dy

Mockonbky npupora xpuson AMD M3BECTHA, MOXHO
BWPasuTh BEJMUHHY dY uepes dX M nomcTasuTh ee
B BupaxeHne CE. Torxa s1o supamenne Gyner cso-
GoRHBM OT AndepeHinanos u Bnoaxe U3BECTHBIM,
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MTPERJICIKEHHE VII.
3ALAUA,

209, TIyCcTs AQ ecms Hexomopan neonpedeaesno npodos
ocennar npaxmasn (vepr. 156) ¢ QPuUKcuUpOsanHBM HAYAAOM
& mouxe A. Ilycms Gecronesnoe muoncecmso napabos BFD,
CDG useem obueii ocoro npasuyio AO, a napaxempamu —
npaxse AB u AC, ozpanutennue Puxcuposanroit mosxolt A
u sepuunaxu napator B u C, Onpedesums npupoly aunuu
AFG, xacanpuelics scex smux napatoa.

S aameyy cHagana, uTo Ji06hHE ABE W3 3TAX mapa-
6on BFD u CDG nepecekaorca B Touke D, Haxonaneicn
mexny aunned AFG n
oceio AQ, u uto, Xorza AC
CTaHOBUTCA pasHuM AB,
Touka nepeceyenns [ ro-
napaeT B TOYKY xacauus F.

[IpoBeaem Teneps Yepes
nannyio Touky D napabony,
o6ianaoumye yKasaHHuMY cBOHCTBaMH. Ecay mposecTH
opausaty DO u o6osnaunts pannne AQ vepes u, 0D ue-
pes 2, a ReH3ReCTHYIO AB 4epes x, TO CBOACTBO NapaGonnl
nact;

BT ¢ 0 #
Yepm. 156,

—_2
AB X BO (ux — xx) = DO (22),
HIH, YNODAAOYHBAH YpPabHeHHE,
Xx—ux—+2z=0.

OueBHANO, 4TO KOrRA 2 BEtpaskaer AQ, a 2 pupaskaer 0D,
TO 9TO ypaBHEHHe HMEET XBA PA3AWUHMX KOPHA, 3 HMEHHO
AB w CA, w, naoGopor, xoraa 4 Buipaxaer AE,
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2 z supawaer EF, 1o AC crawosures paBinM AB,
T. €. YPaBHEHHE UMeET 1B ONMHAKOBWX KOPHS. [Tostomy
€r0 HANO yMHOKHTL Ha apuPMeTHYECKYio nporpec-
¢ 1, 0; —1, uro macr:
X=2z,

Honerasne 810 snauennue BMECTO X, NOJYYHM ypasHe-
HHe # = 22, Bupawaomiee npupony muunx AFG. Of-
€022 BHAHO, uTe AFG ects npamas MMHHA, 06pasyloman
cAQyron FAO, npn koropom AE pasno yasoennouy EF,

Ecnu  yromwo paspemuts stor BOMpPOC B 0GiueM
BHAe, KaKOW OW CTened Wi Guaw napaGon BFD
CDG, wnapo Bocnomssoparscs METOAOM, H3N0HEHHBIM
B BOCHMOA raase, caeayiommus o6pazom. OGo3HauHE AE
uepes u, EF uepea z, AB uepes X, TOAyyHM:

m

4% X" =zmtn
YTO Bhipawaer c06010 BoOBwe npupoxy napatonu BF,
Audepenunan storo naer (ec.nu ofpamatics c 4 n z,
K3aK ¢ NMOCTOAHHEIMU, & C X —KaK C nepeMeHHON);

m—1 n n—1 — ™
—mXg—x dx X X"+ nx dxXu—x =0;

m—1
Reast Ba ~x  dx X x" 71, nomyyum:

~—mx—+nu—nx =0,
OTCHaa

H, CNCROBATENLHO,

l&——xzmu.
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3naunT, NOACTABAAS ATH 3HAYEHHRA BMECTO U~—X H X
B ofmee yparHeHue ® nonaras (Ans COKPAaUIEHHH )

m n
m+n=p’ m+n=q, m+ll==f',

NOAYUHM!: ’
Z=1n meq" .

Orciopa Buano, 410 Juuns AFG ncerza npsmas, xax
6H CAOWHM HU OmAH napaboau, H3mensercs TOALKO
otHourenne AE x EF.

H3 nsnoxcennozo & amoit zaase sScHo 8uoHO,
Kax HaGo0 noasaceamscs memodom 22. JEKAPTA
u Tvane, 4mols paspewams 8Onpocst 3mozo pooa
8 caydae eeomempudeckux xpuswx. o smecme
C mem u3 Kezo 8UOKO, 4mo 3mom Memod Recpasge
HUM ¢ Memodom 2. JIEHBHULA, KOMOPHE R B cmd-
pasck co scell nosnomoli usr0wcume 8 3MOK
mpaxmame, HECPAGHUM NOMOMY, 4mo maM, 208
nepswii npedcmasasiem MosbKO 4ACMKbE PEUERUR,
nocaeoruli daem obwne pewenus, nputem OH
DACHPOCMPAHAEMCR NG MPAHCUCHOCKMKNE AURUE
u Re mpebyem 0c8060XCOeRUsE OM UPPAYLORAARO=
cmeil, KOmopoe O4EeHb HaACMmO Onaaem KeaunoARUMO,




NPUMEYAHUST PEJAKTOPA

1) Leurs perpendiculaires (r. e. wopmann).

%} . nepewuran TPAKTAT APXHMERA O CTUPAXLHMX AHHHSX
ABANAR M TDHMAW H Hampsran Bcé cwiwm YMa, yToOn mpo-
CACNUTE 33 TOHWARWIMMH JOKA3aTeAbCTBAMH OTHOCHTEABHO
NPOBEASHHA KACATETBHMIX K CHHDAIAM, HO RORKEH CO3HATHCA:
loCAe pACCMOTDEHMA MX % He puEec YBEPEHHOCTH B TON,
910 B Aydle y MEHS He O0CTaPaloCh NOCTOSHHOrG COMHEHH3,
970 A He NOHAA BCEH CHAM sToro AOkazareancTBa®, Bullial-
dus——aamnnanponannan bopma  pamunuu ¢bparuysekoro
4CTPOHOMA H MaTeMaTHka, 3alATHRKA reAMOReBTPHYECKOT O
YuerHus, Ismael Boaillaud (1605—1694).

8 ,Ecam Apxumen czenas TipaBHAbHO® 3JakaluemHe, TO
HEMpABHAbROE cAenaa Dakiug u T, &%, Frangols Vidte
(1540—-1603) — onum  n3 KPYNHEAIINX  aareGpancios, pae-
AeHHeM OykpeHHsX kK03HUHERTOB COamapuInk BO3IMOXHOCTh
ynorpeSaerna ¢opuyx » anrrebpe,

#) Tak HaauiBaemas saxaqa ITanna (Il 3. R. 3.) 3axnovaerca
B ONMPENEACHHH reOMETPHHECKOro Macra TOYEK, YROBACTBOPAIO
IHX  yCJOBHIO, 4TO Mpon3BencHHe NpAMbLIX OTPE3KOB, Npose-
ACRENX OT HHX MOR KAKHMH~THOO RaHHmMy YrAAMH K n
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A2HHHM NPAMMM, HAXOZMTCH B SafaHHON OTHOMEHHE X fpo-
H3BEASRHI OTPEIKOB, NPOBEREHABNX OT HHX NOA HekoTopMMA
yraaug Kk 2 Am n—1 Apyraw zanssM npasmus, pekn
f2aH ee pemeHHe AuWb OPH n==4 (MECTOM OKaZWBASTCH
KOHHACCKCe ceueHMe); JekapT NpHsORKT ofilee ee peHIeHHe
B ,Géometrie“ (1637), NoALIYACh COBAAHHMM HM AHBAMTHKO-
FEOMETPUYECKHM METOAOM,

5) Meroa onpeaenenuns Bopmanefi M xacaTenbELX X gare-
Opanyeckum xpusuu P. dekapra (René Descartes, 1396—1650) —
2Ire6pARTECKHA; HACH er0 BAKAIYAETCH B CAERYIOIEN. Myems
PC ectb HopMaas B naHHoR Touke C saannca GCA; Tpebyercs
ONpEeReAHTL MOACMEHHe TOWKM P, 1. e, otpesox PA, Ecau
H3 HCKOMOH TOukR P nposecTH

HEKOTOPHIM  DaRHYCOM 7 OK- £
PYXHOCTIB, TO 0BA MNepeceyercs
¢ samiHncoM G6aus C B gByx.

Touxax C; W C,. Pewan co- € P M 4
BMECTHO YpaBHCHHE KpuBOA ¢ Yepm. 1.
YpaBHEHNEM STOH OKDYXKMOCTH,

LCHTP KOTODOH B HCKOMOH Touxe R papuyc r, noayvuHs
H3 DBO3HHKAIOILETO KBZAPATHOrO YPABHEAHA AR  aGCLHCC
Touek M; H M; ABa pasxHYBMX KODHA X; H X Tlpu
cosnajeHHK Todek C; H G B ofny, C, XOPHH KBIAPatHOro
YPaBHEHHMA CTAHOBATCA PABHLIMH, K OHO ROMKHO NPHHATH BAX
x8—2¢x 4 e2=0. Us sroro ycaomua mytem NpUPABHABAHHA
HaCTbIO W3BECTHHIX, & YaCTbi0 HEONPENEAEHHHX KO9GHLNEHATOR
HOAYIHMBUIMXCA ABYX KBAADATEWX YpaBAcHAf Haxomutcs PA.
Koneuuo, 3aecs PA npowe mality, onpeaeans x, xak NONOBHKY
KOSQHUHEHTA NpH X, BIKTOro ¢ 06paTibiM 3HAKOM. B cayuae,
Koraa ypasaeHue GCA Gonee BHCOKON cTenen, Ypasaenne
OTHOCHTEALHO X NOAXKHO HMETb RBA PaBALX KOPHA, YTO ONATH-
TAKH DO3ROINSET, MPUMEHAR METOX HEONpPEeRCACHELIX K09di-
uxenros, Balitk AP, Ananoruinyw Mucap B 1638 r. Jiexapr
NPHMEHAST K ONpefeneHnI0 NOACKEHHA KACATEALEORNR (uvapob-
BOCTE cM. M. Cantor, ,Vorlesungen fiber die Geschichte der

24 32K, 2051, — Jlonnraas.
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Mathematik®, a3z, 2-oe, 1. 11, crp. 850—856. Cu, Takme Qeuvres
de Descartes, ed. Ch. Adam et P, Tannery, 1. Vi, c1p. 342 u ca.),

%) Cywnocts Metona [1. depua (Pierre Fermat, 1601-—-1665),
€CAM €ro nepeaath B COBPEMEHHEX BMPAMEHHAX, TAKOBAA.
[lycte MT — kacatensHas, M’ (x’, y') Geckomeano 6ausxa x
M(x,y), TP=s,,PP’ = h, ypasHenue KpuBOR: f(x, y)=U.
Paccmatpubas touky M’ «kak ACXKaWYIo Ha npsamoft MT,
H3 [OROGHS  TPEYTOADHMKOBE MPT u MP'T  mMoxHO
[OTYSHTb  COOTHOWEHHE MeXAY X, Yy, x', ', Sp A,

HMCHHO St = » Nocneauee sye~

M~ —
CTe ¢ ypaBReHuAMH f (x, ) =0 u

f (¥, ¥)=0 maer 3aBUCuMOCTD

F P g (xys,,hk) =0,rae 8 cayqac aire-

Yepm, 2. Opauneckux KpPHBHX A spasercd
MHOXHTEAEM BO BCEX uleHax, Aeae-

HHe Ha k u orbpacHBaBMe uyACHOB, B KOTOPHX OH Mocae
TOFO OCTAercs, NO3BOAIOT ONIPEAC]MTbL MOAKACATEAbLHYIO 5

(cu. Oeuvres de P. Fermat, 1. III, crp. 122 n Cantor, uur,
cou,, 1. I, c1p. 858—861).

) Opausata y Jlonurana waamsaercs I'appliquée,
abcurcea — la coupée, O6a Ra3BakHR O6A3AHN CBOHM npoHng-
XOXAEHHEM IDEBHCH rpeveckol TEPMHHOAOLMH B YHeHUH
O KOHHYECKHX CeYeHHAX. ANOATOHMH (265P—170) Haswsan
HapanjienbHAe XOPAH ,NO HOPSAKY NPOBELEHALMH AHBHAMH
Aathacku nepenox @, Kommananyo (F. Commandino, 1509—
1575): ordinatim applicatae; Pepua ropopnt — appliquée;
y ZHekapra 8 ,Géometrie* — appliquées par ordre; otcioaa
H NPOH3OWITH TEPMHHL aNNAHKATA H OPHHAATA. ANCJICHHEBH
OTPEIKH NHAMETP2 OT TOUKM HAa KPHBOH RO TOWKH mNepeceue-
HHA C COUPHAMCHHBIMH XODAAMYM, ,0TPE3KM AMAMETpa, OTCe-
kaeMhl€ 10 NOPRAKY NPOBENEHHLIMH NPAMBIMU®, GRAH nepe-
seaens Kommamamno ,quae ab ipsis ex diametro ad verticen
abscinduntur*; croso ,abscissa® sgasur OTCeKaeMas, Tak ke
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Kak H Ppanuyackoe 1a coupée. {[lexapr roBopHT elile MPOCTO
»0TPe3ud zuaverpa“ — segments de ce diamtetre) Tepmus
coordinates ssegen JleliGaunem 5 1692 r.; cAoBa ,opauHaTa® u

L80CHHCCA" OKOHYATENBHO MOAYT4KT BCeobluee MpHMeReRHe
8 XVII 8.

®) U. Bappoy (Isaac Barrow, 1630—1677) ucxomus ua
PACCMOTpEHHA 7TpeyronbdukoB MRN u TPM. Ecam o6osna-
s MR =dx, NR=dy, MP=y, PT=s,, to npuex ero
8aKAIYALTCA 8 YCTAHOBNERHY HA OCHOBAHMK CBONCTB XpHBOH
3aBHCHMOCTH MEXRY dx H 4y, npu-
qew B BHUHCACHHIX 0T6pacHBAOTCA M
BCE wWieHH, COAePHMaAllHE BHCLIXE
CTeNeHH HAd NPOHSBEMERUA dx /
# dy. 3ateM B noAyyuswemcs ypas- '
HeHHH OTGPAaCHBAICA YAEHH, He
cogepwauiue de M dy, COBOKyN- _
HOCTh KOTOPLIX DaBHA HYJIO; fanee dx H dy 3aMeBS0TICA

N

Yepm. 3.

B HEM 4Y€pe3 S, H ¥ (Bub _s_t_ﬁ) OTKY#a W onpeae-
d y day)’

AdeTCA §¢ . YpaBHEHME KDHBOR 0OpH N0AL30OBAHUHE METOLOM
Bappoy Aomxeo OWTh NpuBeneHO K BHAY LEAOro aareGpanve-
CKOro MHOrowleHa. HenocpeacrseHgo ,AudepeHUUpOBATLS
PANHKATBHEE BNPAWECHAR M PALMOHANBHBIE APOGH RO OTKPWTHR
aaropucma JleAbumua u Hewotona e ysmexn (cMm. Cantor, uur.
cou., 1, Iil, Haa. 2-o0e, c1p. 135—137).

9) Courbes géometriques, courbes mécaniques (cMoTpu
npuu. 90).

1) Indeterminées,
Ity Genres. UueloTca 8 BURY nOPARKH.

13) B paapmeftweM cnoso ,difference sesge, rae creayer

o CMHCHY, NepeBeficHo qepes ,auepennHan, a He yepes
»PA3HOCTDL",

24*
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'8) John Craig (ym. 1731) — moraamacknt Teonor H Marte-
MaTHk. B 1685 u cieayowmux rogax ony6aukoBan paborw,
OCHOBLIBAIOIUHECA HA NPUMEBEHUH AelGHKUeBNX HAeA u ofo-
suauenui, Ilog eanamneM cnopa o npHoputere Mexay Hsio-
ToroM u JlefGruuen pnocrescTBun (1718) cran ynorpebrarts
HCKMOYHTEARHO 0003HaYeHKS MeToaa ¢akcnii (0 Kpsre cu,
Canior, uur. cow., r. Iil, u FI, Cajory, ,A history of the con-
ceptions of limits and fluxicns In Great Britain from Newton
lo Woodhouse®, 1919),

14) Ehrenfried Walter von Tschirnhaus (1651 —1708) —
HeMeUkHA MaTeMaTHk u u3dk; HasecTeM OTHPHITHEM KayCTu-
HECKHX NHEAR B OCOGOr0 METOAa ynpoureHus anreSpanueckux
YPAaBHEHHA TIOCDPERCTBOM YHHNTOKEHHA HEKOTOPNX HX UAeHOB
(cu. Cantor, uur. coq, 7. Il wap I, T. Llearer, ,Hcro-
puA marematukH B XVI u XVII Bs.*, 1933, nep, {1, Hosn.
koRa, 06paborka ¥ npumevanus M. Buroxckoro),

1) johann Hudde (1628—1704) — roanasackui noantuve-

CKHH JeRTens M MaTeMatux, OTKpHBIWIHA NPH3HAK CYillecTBO-
" BAHHS PEBHLX kopueR ajnreGpanyeckoro ypasmeHus, Bak/io-
Y20MUHCA B HAAMUEK O6liero xenuteta Y 5T0ro ypasHeHus
¥ YDPaBHEHBA, NOAYYAIUIETOCH OT YMHOMENHS WICROB aep-
BOro Ha 4neHsl MPOMIBONBHOR apHBMETHYECKORH nporpeccus,
STMM  xe npuemoM on NOALIOBAACA #PH  HCECAEA0BAHAK
FKCTPEMANLHEIX BHAYEHHS # OTIPeeNeaHHM KACATEABELT (eu.rn X
3TOA KHUTH 1 npaM. 131; Tankwe cn. Cantor, uur. cou, T, i,
I. I, Learey, unr, coy,}.

18 ", B, Jlefi6uuy (1646~1716) eroro Tpysa ae cocrasaa.
B nepenucke ¢ Jlonuranew s 1694—1697 rr. on HEOAHOKDPATAG
BO3BPALIALTCS K 3TOR Haee H XHaayerca Ha NeperpyXeHHOCTh
APYTHMY paboTaMH, He NMO2BOARIOIIHMH NPHCTYNHTh K DECE-
mHw ,De scientla infini(« (¢M. Leibniz, ,Math. Schr. hsg.* v,
C. L. Gerhardt, 1. ). Mepsrit no BPEMEHN HAMHCAHUS KypC
HRTErPasbHOrO MCUBCACHHA TPEACTABRAKT Coboft »Lectiones
matitematicae de methodo integralium aliisque conscriptae
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ad usum illustr. Marchionis Hospitalil* Horarmma Bepuymin,
cocrasnenne WM B 16911692 rr. aas JloawTaas, Ho ony-
Gauuonarnsie snepshie B 1742 r. 8 JII toMe Opera omnia,
Ux coxpamenenil Hemeuxu#t mnepeson nanan G. Kowalewsky
B cepur knacchkor OcTeaabpa, M 194, noa na3sarmem
owDie erste Imegr‘alrechnung'.

17) flxos Bepuyaan poxwacs B 1654 r., ymep B 1705 1.
Horagu Bepuyaan poauncs B 1667 r., ymep B 1748 1,

18) Lequel est presque tout de ce calcul
1) La caracteristique.

© ) CauwkoM cKpoMHas oueHka pabor M. Huworopa
(1642—1727) obbAcHAETCA TeM, HTO rAaBHHE €ro COMHHEHHa
no weroly ¢aOKcHA Z0ArHE TOAW ME€XAXH B PYKOMHCAX
¥ JlonuTano He MOTAH GHTb 3RAKOMBL.

2y Bernhard Nleuwentijt (1654—1718) — roanaracku®t Bpag
H MateMaTHk, BHcTynusmnft B 1694 # 1695 rr. nporun Jlelié-
nnug, Bepryanu wu Jlonwrans, ynpexaw HX B OTOpachiBaHuUM
BEINYHH, HEe PaBANX Hyalo, B NPHMEHERMH HE WMEIOULKX,
Ha ero B3rAfj, CMHCAA BHCHIHX XHQEPEHUHANOB H B OTCYT-
CTBAH MpaB®aa Rad MAHDEPEHUHPOBAHMA OGUMX NOKAIATENb-
RuX Bupaxenuh (suza u¥), CobcTsenmas ero monHTKa
060CHOBATH aHAaNH3 HE NMPeRcTaBIAeT uHrepeca (o Heft en. Can-
tor, out. cod., 7. IlI). JleGHMN HINTONHA CBOK KOHTPKPHTHKY
B 1695 r. (Lelbniz, ,Math. Sche,, 7. V, c1p. 320 n cn.), rae
AAT HIBECTHB UpHeM onpefeneHns du’ C NMOMOLUIBK JOTa-
pHOMUPOBAHUSA H — B SACTHOCTH — OTMEUaJ, WTO $HryphH, co-
CTABALHEHC H3 3NEMEHTOB NHAKA, NOAOCAH KOHETHHM PRIYypaM,

d
T4K 4TO omomeaneﬁ MOXHO 3IMEHHTH OTHOWIERHEM KOHEeY-
HWX BeaHuHH. B nucemax k Jloawramo Jlekfmen Tawke
ROBOABHO nOXPOSHO OCTAHABAHBAETCA Ha 3TOM Bonpoce. Bor
HekoTOpHe JofonnYHNE MecTa W3 HHX: S noayuun nse

KHUTR, OMyGAHKOBARHBIC M NOCAAHELE MPE OHHM FOANAR[-
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CKHM MATEMATHKOM, HekHWM r-aoM Bepuaprou Hoosentunrom,
On ynpexaer Bac, cynaps, rr. Bepayann u wena 3a 10, aro
MW TpHMERAEM HAUIM PACCYXACHWA, OCHOBAHHME HA HCYHCAE-
HHY AHDepEeHUHANOR, He RABAN NOKA3ATeIbCTEA HALIHX npuu-
u#roB. .. OR nopHuaeT MoyTH Beex MaTeMaTHXoB, paboTaBuInx
HAL STHMH BONDOCAMH, 33 TO, YTO OHM He pasdKeany Infinite-
parvam [Geckomeyso Mazoro] or nulle [rHur0), MBo, mo ero
MHEHHIO, IS DABEHCTBA NBYX BEAHMHH HeOBXOAKMO, YTOOH
Pa3ROCTL HX Owaa pasma Hyswo. OR YTBEpKA2ET, TTO Hames
€nocoS HCNpPABRHTL PacCymmenun FEOMETPOS; # B OCHOBY OR
RRANET NOAONEAHE, UTO BCe, WTO NIPH YMHONKEHMH Ha 6ecKo-
HEYROE HHCIO RE NaeT OGHKHOWCHHON BENHYHHM, €CTh NHUTO.
ITosroMy oB cautaer, uro KB2ApaTH H Nponasenenns [rectang-
les] GeckoregHo Matwx amnui Bpone dxdx wan dx dy cyt
HYNTO H 4TO MOSTOMY HX H OTIOPACHBANT B HCTHCIERAR
r. depma. llostomy om Re wenaer RomycTHTh mHdeporude-
PCHUHAILANE BEAHYHAR BpONe ddx... SI oTBeuy eMy B Actes
de Leypsic [Acta Ernditorum — A, F0.)... Haxe ucxoam ua ero
COGCTBERHOrO NPHALMNA dx dx B ddy CYTh BEAHYHHH, HEO
TPH RX YMEOMERHA per numerum infinltum (sed altiorem seu
infinities — infinitum) [ma Gecxomewwoe wumeno (no anicmee
uIH OGeckoneuno Geckoneqnoe)] OHM paoT O KHOBERRKE
BEAHYHAN. 1 AyMa10, CYDaphb, uTO BAIH NONCHEHHA M NOKA-
88TEELCTBA 9TOTO MCUHCNEHHA CKOPO NOABATCA, HA YTO BM
BEYIAETE MHE RANSKNY, W YTO TOTAA STH WKIN06mM npexpa-
Tarca. [loxa uro a otocaan ero k moum NENMAM O HeCpaBRH-
MHX, onyGimxoBammuM B Actes de Leypsic sa despans
1689 r; s cumrasp "PABHIWMH BENHUHHM, PASHOCTE KOTOpHIX
HecpaBuMMa. HecpasHUMBMM BeAwYHHEMH § HasmBalo TakHe,
H3 KOTOPWX onAa AHKOraa ne mpensofiser IPYIyIo, H3a Kakoe
KOHEUHOE WHCAO ee 6N HH DOMHONHAH, T. e, TaK we, Kak
HX TOHHM8ET JBKAHR B NaTOM onpexeneddH nATOH KAArH*
[»Hawan*] [Leibniz, »Math. Schr., 1. 11, crp. 287—288; cm-
Takke crp. 243—241 (,Kto «Xoraa-nuBo caunay, 41o6u
KBANpaT koAunecTBa 6nin HUYEM*)], HeloBeHTHUT ne YAOBAETBEQ-
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puacs orsetoM JledfuHia H MPOIOMKHA CHOW TOREMUKY,
B KOTODYI0 BMEWAnHCh 3aTeM ApyrHe yaemwe. Hecworps
HZ DCTPOYMHE OTHeNbHHX 3aMEuaHuit, yl0BISTROPHTENBROTO
OTRETA HA OCHOREOe Boapaweuwe HploBeHTHHTA (OTGPACHBA-
nHe SeckoRreyno Mansx) Jle#Guun e nan,

Dra uuraTa w3 JlefiGuuua, B KOTOpok OR ABHO BHCTYnaer
CTOPORHHKXOM HAEH 3KTYarbHO GeCKOHEYHO MarWX, WHTEPECHA
3fech B TOM OTHOIUEHHH, UTO MO3BOASET CYRHUTDH 0 Barnsaax
camoro Jlonurans. Tax xak B CBOMX NHCEMaX OH HE BO3pa-
KaeT HHTIE NPOTHB ,HECPABHUMO MANLIX®, TO MOXHO CHHTATH
yro Jlonmstaxs TOMe TPURWMAS HAM 10 Kpakweft mepe
cuuTal NONYCTHMWMH B MATEMATHKE 2aKTY3JAbHO Gerkoneuso
Maane. Cam Jlefi6puu, Kak H3BECTHN, BHICK83azn PAR pasiui-
HRX CYMOEHKH 0O 3TOMY BOMPOCY H PACCMATPHBAN GeCKOHEURO
Manbie MHOTHA K4K QWKTUPHOE MOMATHE, @8 HHOTAA ONpPERenfl
EMdepeantasd Kak KOHeYRHe Manne HERNYHHALL.

Mo mompocy o npunnunax awamwaa XVIII B. cw. Cantor,
unt. cou., 7r. I ® IV (B nocacamem cratsio — G. Vivanti)
H MOW cTAaThio ,Mden oBOCHOBARKA MATEMAaTHYECKOrO ananusa
s XVIII 8.4 8 xuure Jl. Kapro ,Pasmslininenns o metapuspxe
ncuncneHna GecKoHeyro Manwx“, 1932.

22) Bo BTOpOM H3zaHuH ,AHanu3a“ (1715) croMT e€we
I Partie — Yacts mepBas”. Bropo#t wactn Jlonxrasp He
HanHCcax.

) TepMHR LlapaMeTp” BSeA B TEOPHIO KOHHYECKHX
ceuennit Ka. Munopx (Claude Mydorge, 1585—1647); obo-
3RavaeMnil MM OTpE30X paBeH MO BEIHYKHE XOpAe, MpoxXo-
Asulell depes (OKYC KOHMUECKOro CeyeHHs MEpHEeHAHXyAsp-
BO K ocu. B RacTomuee BpeMs, Kak H3BeCTHo, Mo ma-
pameTpoM KpuBoli BYOPOro MOPAKKA fORHMIIOT MOAOBHAY
3aTof XOpAH.

) La droile — npamaw, BooGme O3Havaer y Jlonutang
orpesok. Heorpapnuennas npsuaf HasHBACTCH y mero ,drofte
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Indéfinie*, a RHOrAA wpocro I'indéfinte*, yro nepeBOaHTCA
9€pes ,BeoupeneseHRO nposomkenmag npamas® uay ,Gecxo-
HeYHAS npamas®,

®) Cooteercreymtuns nocTynar y WU. Bepryaau rnacay:
»Bexnguna, ymemsmanomancs RIH yBeaHUHBAOMARCA Ha Gee-
KOHETHO MeHLWYW BeTuumRy, Hu yMeRbLIZETCR, HE ypesn-
qnBaeTca*  (cu. Joh, Bemoulli, ,Die leferentlalrechnung“.
Ostw. Klasstker, M 211, ¢p. 11; a RaieRERmEN NPH Comp-
Kax Ha 3TO couHHEBHe CTaarcg HRHLURaTW J. B.),

¥) Bropoi nocryaar M. Bepuynan: ,Beaxas KpHBan

MAAHX mpauunx* (J. B, crp. 1) Tperun nocrynar ). B. ormo-
CHTCH X HATErpansmomy HCTHCACHHI0, KOTOPOE RONKHO Brino cay-
XHTk NPONOMKEHUEM Kypea RH$peperuRanLHoro, n y Jlonnrans,
CCTECTBEARO, OTCYTCTRYET.

) Cp. 1. B, ¢crp. 11, npasuano I,

%) Cp. 1. B, Crp. 12, npaswao 3. ¥ Beprymaun takwe
RAETCH cneppa BHROA Aaq 4 (xy) n d(xyz) u saren NPOHIBO-
JHTCR YMO3IAKTIOUEHHE MO AHANOTHH ¥ CAyqare a060oro Tucaa
MHOXNTeNe,

B kauecrse cxofox Jlonurans ynorTpeSaser ropusontans-
HYIO 9€pTY Haz o6benHAseMbiM BRIDAXEHHEeM BCrey 3g He-
Kaprom u Ckayremom (Fr. van Schoaten, 1615—1660); oma
BCTpeuaercs Hspeaka v y JleHi6runa, noacemectro — ¥ Hsewo-
TOHS, Durypawe u KBaapaTanie CKOGKH BCTPENAIOTCA ¥ Buera;
kpyraue psea Xupap (Albert Girard, 15907—1632); Jleii6aun,
KaK NPABHAO, MONLIYETCA HMeRHo NOCAERAUME,

Hywuo umers g BRIY, 4TO ¢KoSkm Jlonmurass PacKpui-
B3CT HA3“E, weM 3T0 fnexaloT Tenepe. Hmewnmo, BHIPaXKeRHe

—@—& 03Ra“AET ¥ Mero — g — b,
*) ,Et partant on arra dx=ydz4 zdy, et dz:d_‘”L_‘vf_@’ =
X

=—E"";"“’.2, en meftant pour z sa  vateyr X«

3y Y
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JlonuTan He OSpLIBAET LMK PAREHCTB, KAK $TO CACAATH bl Wbl
dx—zdy X ydx —xdy
w

AOCTh M3NOXEHHS, 30€Ch, KAK H B MHOTOUHCACHHNX APYFMX
MeCTaX, COXpaHeRd — X0TH M B ywepd CcTpOXHOCTH Nepesona,
Onrako ¢opMynH B nepeBoae Ee BCErRa mumtyTces (X4K B OpH-
THHane) B TOR We CTpOKe, HO BHEAWHaOTCA. Kpome Toro, npH
neperoce GOpuyn B NEPEBORE NOBTOPAETCH COOTBETCTBYIOIIRHA
SHAK PaBeHCTBA HAH nelicTBHA, vero JIOnHTaNb TaKWe He nesaer.

Ksanpat y Jlomutane, kax w Bce wmaremarnku XVIII m,
ofoanauaer yy; Tak noctynan eme [laycc, roBopA, uTO
asmukchk ¢? HE KOpOue, ueMm aa.

npu nepexome OT . Ora ocoben-
9

30y Cp. J. B., c1p. 13, npasuno 4, Bupon Bepuyann ucxoqur
Xt de x B xavecrBe Kyphe3a 0OTMETY
y+dy -y~

NORCHANIUNE PACCYXKICBHR XOMMEHTADHS K u3n, ,AHasusa®
ot 1768 r,: ,Braronapa creayiouiMM BHIKIAAKAM AOKA3ATONb-
¢TBO CTAHET OUCBHJHLM}

H3 paCCIMOTpEHHA

X
1) 5= 2, MO HPELNONOKEHHIO,
) x=yz
Y de=2zdy}+ydz

Hydz=dx — zdy.

5) dz:gf——f%'.
5 dz=§’—'£-—zd[!! A. 0],
7) dz-_:d.iﬂi(_{.

y 7y

ydax -—=xdy

dz =
o ¥y
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ObsacHenue .

P I A I I I Y RIS

4°, Tloaenus 9Ba y YETBEPTOE ypaBHEHHE, NOJYUHM NATOE
ypaeHeHHe, M OTGPOCHB B HEM YHMYTOXaOWHe IPYr Apyra
Gyxs (les letires qui se détruisent), moayuum wecroe
yYpasnenne.

6°. BocbMoe ypasrenWe, B r71282X BCAKOTO SHAKOMOTO
¢ vaganaMy asre6pHl, TO Xe camMoe, YTO H CelbMOe; SHAWHT,
ecau mocrenance ronutes (est bonne), 10 rogHTCA H Nepsoe”
{wsn. 1768, crp. 262—263). Tako#i rpyGo aemaroruueckuh
B ADKHOIN npHem yGexneHHs NPeNoABOCHTCA ™ B CepeRube
XVII e!

81) Puissances parfaites et imparfaites (umeworca B Buly
fleane H ApoBHLE CTENERH).

L) —

#) Beaan 1 :y=y :2=z:x, 10 y=Vx; ecm
0—a=atb=5b—1 10 a=-:l),—.

8) BepRyAAH RaeT OTAEALEO MPABRHAC AXf AHPEPEHUHANI
uenofl noaoxuteabRol crenean (J. B., c1p. 12, mpasmao 2),
zaa orpuuarenbhofi (J. B., ctp. 14) H ana awdepesunana KOpHA
(J. B, crp. 15, npasuno 5), xoropue JlonuTans, PadpACEHB
CMBICT OTPHUATENLHNX H APOSHLX RoKazarened, oGbEeAHHACT
B OfHO.

84) [Ipumep mmeerca y J. B, crp, 15. 3anucy B yucan-
teae upxecaenyowell y Jlountans apobu obosHauaer:

dx }- 2xdx —_—
a__:.:."l“_f___, » ny+yy_
3Vax+ xx

. ydx4xdy+2ydy ,"/m
2Vxy+yy

ﬂono&m:le'sanncﬁ uuesworea B ,Géometrie Jlexapra,
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%) Dro onperercHne KacareabHol — KIAcCCHTECKOE B
iwkore JiefiGruua H y npegmectByiouux Marematnxos. Caw
Jlefi6uwu, Hanpumep, B ,Nova methodus“ rosopur: ,HaltH
KACATEABHYI0 — TO KE CaMO¢, ITO NPOBECTH NPAMYI0, COSLN-
HAOWY0 NBe OeCKOHeYHO Mano YRAaJeFRHeE TOUKH KPHBOH,
UAK® TPOAOMNEHHYI0 CTOposy G€CKOHEYHO-YrOALHOTO MHOTO-
yronbiuys, PaBHO3AAYALIETO AAA AAC 9TOM KpHBOA® {Leibniz,
Math. Schr.®, . V, crp. 225, mem. mep. G. Kowalewsky
B cepun kaaccHkor Octpanbna, Ne 162: Leibniz, ,Uber-die
Analyse des Unendlichen, ctp. 7). Y. Bepuysan me dop-
MYJMHpYeT ONpeReASHHR KacaTeabHON, HO HCXORMT, KOHEWHO,
NpH pewleBAH 3anay M3 TOH Xe HAEH.

%) 3anuck mpose MR (dy). RM (dx):: MP( y).PT:%r
BCTpeYaloTcA B kKHHTe JlonuTans ouekb yacro. [locTasnenmue
B kpyrane cxobke dy, dx, y CyT» o0603HAYeRAf OTPE3KOB
mR, RM, MP. 3anucs mR . RM :: MP . PT npencrannser
cofolc reoMeTpRNecKyl mponopumi mR:RM = MP:PT.

3uaK paBeHCTBA = CBsaWBaeT anums PT n y djzx . Taxnm
obpason Jlonwrans sanKcusaer yepes dy . dx iy . PT= Y ;’x
To, YTO Temeph 3anHCATR OmiTax:
dy:dx =y:PT,
OTKYRa
_ yidx
PT = T

Caumit cnoco8 3amucH OBA3AH RPOHUCXOMIEHHEM 3RTAMHA-
ckomy Matewathky Oyrtpery (Will. Oughtred, 1574—1660),
BHPANABUIEMY DABEHCTEO OTROWEHARH Bemuuin a, & & ¢, d
wepea a.b:ic.d. YnorpeSaeune 3Baxa :: B MPONOPUHAX CO-
gpamrnocs 7o XIX n. CoppeseRRas ¢opMa samucu a:b=c:d

@ c
WM - o MMEETCA yKe TlefiGunua, BOSpaMaBUIErQ
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APOTHB YNOTPeGAeHHS CHERHAALEWX CHMBOAOR 114 BHpaWe-
HUA MPONODUMH, KOTAA ANA TOTO AOCTAaTOYHO NDPHBATHX
3HAKOB =H:.,

87} En termes qui seront tous affectés par dy.

8) s noctpoenns kacatensHofi Jlonurase onpezenser
OTpeack noxxacareabAofl. TepMEA ,OAKACATENbHRA®, KAK YKA-
3uBaeT B NpHMEYaHHAX K ,/ludepeHIHANLHOMY HCAUCAEEHIO"
. Bepuyanu P. Schatheithn (J. B., crp. 51—52), merpevaercs
srepsuie B 1691 r. B muceme Tiofirenca x JleHGunuy.

8) La nature de I'hyperhole entre les asymptotes.

40) De toutes les paraboles 4 I'infini.

4) Buponr nogkacarersBOR aam  nmapaton o ™=y

umeerca y Bepuyanu (cu, J, B, c1p. 17),

Napa6onw mobuX nopaixkos y™ = p, (n > 0) waum ,mapa-
Goaouan*, 1. &, ofobuwienus napaboiw y2 = px, PaccMaTpu-
BanMCh DAROM xpynuHeRmHX wmavematnkoB XVIIL s, [Mekapr
8 1638 r. onpeseana o6seM H UEHTP TAXKECTH Tena BPAlUeRHS,
Kasanwepu (Bonaventura Cavallerl, 1591?—1647) aan e 1647 r.
KBAnpATYPW faA paga caywaes ueioro n, a Pepma (panee
1644) n npumepro B 10 Xe Bpema Topuyensu (Evangelista
Torricelll, 1608—1647) — ana awboro paunoraasporo. Bammue
(John Wallis, 1616—1703) mnoapo6uo nccregopan 8 1655
M CReAYIOWHX TOAAX 9TH KPHBHE H BONPOC O NPOBERERHH
KACATERBANX,

TloxpoGrocru cM, y Gino Loria, ,Spezielle algebraische
und transzendente ebene Kurven, Theorie und Geschichie¥, nem.
nep., Lefpzlg 1902, crp. 251-266. [wuno Jlopua, wexny
npowuM, omnéaeTca, romopa, 410 ,NEPBHE YUeHble, 3ARHMAB-
WwHecs BHCIIUMY NapaGoraMy, HE WCCHENOBANM HX (HOpMHI,
nPenocTaBus MAKAOPERY SAMETHTS, YTO OHH 0G1afAI0T pasAny-
Holt GopMolt B 32BMCHMOCTA OT YETHOCTH HAYM HEYETHOCTH n“
(erp. 255). Ha cavom Rene 3anonro no noseaesws ,A treatise
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of algebra* Maxnopena (Colin Maclaurin, 1698—1746) Jlonu-
TAAbL pazolpan 9TOT BOIPOC JAS NOJAOKHTEABHNX DaUHOHAAL-
HNX n 8 § 88 macroswero couMHenus, BE YCTaHaB/IMBasf,
DpaBna, NOPAAKA MPHKOCHOBEHXA K OCH npH 2 = 2k,
[anep6onamy BHCWHX NOPAAKOS HAH ,THREPOOSOHRAMAY
(repupn Greg. Pontana}, y"=px, rge n — oTpuuatensuoe

_ PAUHOHANBHOE 9HCAO, 3aHuMaARch Pepma B Topuueanu,

Aaptume MX KBaapa1ypW okono 1646 r., Banamc, nonycrus-
mHE, Mexay npounM, owHGKY NpH KsagpaType, H Ap.

Maknopen B ,Treatise of fluxions* (2 toma, 1742) uccne-
ACBan KPHBME, ONPEeReASEMhIE YPaBHCHHEM:

a4 ap™ L L +a,

7T b b L b,
OXBaTHBAKIIHE, KAK YaCTEHA cAyyal, runepGosouaN H Dapa-
Gononan.

Cheayer oTderutb, uto B § 13 Jlonwtass roBopuT Kax
o6 obujem ypasHenun BCeX FHNep6oa (A06aBAAS ,pACCMATDH-
BacMuX IO OTHOMIEHHI K HX JHAMETpaM“) 06 YDagHEHHH
qy™tn

b
«pyrie, kak Mapxu3 pe-JIonKTans, .., HA3LBANM CHAEPOOIAMH
kpusne Ay™t" = B (a4 x)"x™* (unr. cou., crp. 266, npum. 2).

[Toapobuocty cM. Loria, uur. cog., crp. 266—270,

3) KpuBas y° = axx (g CTOMT AR OAHOPORHOCTH ypaBHe-
aun, XoTd »oobuie Jlonutaab, Beaex sa Jexkapros, %acio
nonaraer 4 =1, 1. €. TOABKO NOAPA3YMEBAET £r0), NO npen-
soxeHui0 Baaauca, Hasnpaerca moaykySuueckod napaGoaof.
910 — nepead anrebpanyeckan KpHBas, QA8 KOTOpOR Ouaa
Hafinea anmBa Ayru. CropamaesHe ee Jaax  aaraufickufl
mareMatax Heitan (Will, Nell, 1637-—1670) oxoao 1658 r.,
a rakke roanaHgey [efiper (Heinrich van Heuraet), Tod-
reac u depua, IosykyGugeckaa napaGosa fBaAneTcs peule-
aneM mocrasienHof Jlefl6unuem sanaau ,onpefeanTb Kpusylo,
o6naganiumyo TeM CBOACTBOM, IO npoferauas e€e TOUuKS,

= x™(a4-x)", uto npreeno Jlopua x yrBepKACHHIO:
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B papible BpeMeéHa NPHUOAMKAOWAACK K FOPH3OHTY Ha pae-
Bhle OTpesKK, ABHXETCH No Hell pasHoMepHO®, Peluenne 3anaun
naway Fwofireac (Christlan Huyghens, 1629—1695) B 1687 r.,
#. n W. Bepayaau (1690 n coorBerctaemso 1691—1692)
(cx. Loria, uur. cou., crp. 261).

Cp. nposefeune kacaresbHodl k nosykybndeckofl mapa-
6one y Bepmymau (J. B, ctp. 17)

49) JlonATtans paccMaTpHBAET 3AECh MMAHNC ¢ YPABHCHHEM
L
Y= bx — TxE OTHOCHTEAbHO ACBOR BepluHan (Soabisan

ocb @, b — napaMerp 8 cMucxe Jlonuraaa),

1) Tepuus ,nposudepesnuposaTh® 3aMeAseT B NEpPEBOtE
2aCTO ,B3NTE AHGEpEHUHAA* H B JAHHOM COYHHEHHH, Pa3y-
Meercd, He 03HAyaeT BaXOMIEeHHA NPOHIBORHOH,

#) Ypapmenus y™t" % x™ (@ 5= x)™ npeacTapasT
coGoll 0600WeNHA YpaABHEHHA BAAMINCA M CHNepSOaR OTAO-

CHTeALHO BEPIHHAW y2 = -—i:—-x (@ = x). Manpaeitee oboGue-
aue Oyaer y™ = Tbx" Mas X

Bnepsnie RekoTopHE M3 STHX KPHBHX YMOMHHAITCH B NHCh-
Max ot 1657 u 1658 rr. me-Cawsa (René Francois de Sluse,
1622—1685) x TwhreHcy; Ha3nBas HX ,9RTHNTOHAIMH®, OH
yxassinaer, uro Herossuab [ncesnoumnd bB. [lackans (Blaise
Pascal, 1623 —1662)] nuenyer nx perlas, de-Cnwoa, no ero cao-
BaM, YMen NMPOBOAHTL KACATEAbHME K TAKMM KPUBMM; KBAApa~
TypaMK ux (npnaonanmuuca K HHTErPHPOBABKEI GYHKUHH

n k

2™ (@ 3= x)™, KOTODaR WUTEIPHPYETCA B KOHEYKOM BHAE JHILb
n

UPH NENOUNCASHHOSTH OXHOA B3 Apobed ’—Z-. ;f':', —"'-;L)

sanuMainca [iofirenc s 1659 r.
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Yeprew nepsoll H3 TAKHX KPHBHX, YpaRHeRHe Kotopofl
B NCKAPTOBHX KOOPAMH3TaX ecTb b2y == x*(a@ — x), aan Gua
Xe-Cnwo3oM HeBepHHN; OH, BEPORTHO, H NOCAYKHA NOBOAOM AR
HaHMexOBaHMR Wx perlas, Ha camoM Jene sra KpHBEA MMeeT
apyrok BuA (uept. 5). XapaxrepHu RKAA TOTO BPEMEHH, 4TO M
I'oiiredic, npasHabEO BLIYEPIHBAIOUINI Y2CTL KPEBOR B MEPBOH
yeTpeprd, He 3aMednder GecxoHeuHoctn BerBeH W npHcoesu-
HAET IYTy, CHMMETPHUHYIO OTHocHreasho Ox, KacaTeanHuMu
¥ KBafpaTypoOM 3THX NpPAMHX 3aHHMAICA Takke BaH-CkayTeH,

-

Yepm. 4. Yepm, 5.

B xomuenrapuax k ,Auannay“ Jlonurans yxaawBaercs,
970 PACCMATPHBAEMbIE HM 34ech 060SMEHUA I'HNep60a M 3AAHN-
€OB NPEACTABNAKT 000N CeYeHHA KORYCOB, HaNDABASKWKME
KOTODHX CAYKAT TAK RA3LIBAEMHE KPYTH BHICIWIHX MOPAZKOB,
uxempwne ypasenns y™ " = y™(a — x)* —0606ulenns ypas-
geuns Y2 = x{z— x) (u3n.1768, crp. 281). Kpyrd BbiCUIHX
nopsaxkos paccmarpueaa 8 1740 r. Kapayuwoan (Caraccioli),
{cM, Loria, mar, coy., c1p. 271—277),

) Paspewus ypaBHeHHe KacaTeAbROMA X KPHBOH ¥ == f(X)
B Touke M {x, y)

Y—yns—i(X——x)

OTHOCHTEAMHO X, NOAYyUHM:
dx dx
x=g T+ 5)

-
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Ecie opH y-> 00 R x>0 (Kak B mpHMepe Jlonuranaj,
CYUieCTBYIOT Npefenn:
dx dx
—_— —_y — | = b
lim & a, lim(x ¥ dy) A
70 ACHMOTOTA B OGECKOHEYHO YRareHEOH TOdke CYUISCTBYOT;

ee ypaBHeHHE Oyner:
¥P ¥ X=aY+b. -

dx
Hanee, npH AencHHn X — y-d}- Ha ¥ B NepeIofe X npeaeny,

NoAY4aeICs, 410
dx X
tm —— =lm —.
dy Y
Ecax oTBAeshcs OT HempasomepHolt ¢ cobpeMennoff TORKH
sperns QOPMH M3N0KeHHA JIONMTAZA, TO BHAKO, ¥T0 OB B Bbl-

GHCACRBAX HAET KaX pa3 ykasausnM nyred. OH onpeaeiser

sHauenne AC ®3 pasenctea AT = PT — AP =y % —x npu

dx
Geckoneyo GonsuoM x, a Tk Heo6XofKMOR Aag onpeae-
nenus AE, maxomdt s ypaedenus ay™1® =8a™(a + x)"

dx X
RPH 3TOM Xeé YCAOBHH H ONUPAfACH HA TO, YTO TOrAd E =-)7.

1
1o - ¥ ab ectb MEAMaN NOAYOCH, CAEAYET U3 T0C0, 4YTO

@ — DeRCTBHTEAbRAR 0OCh, § — napamerp.
Cp. onpedesenue KacaTeibHON H ACHMNTOTH ¥ runepSoae

bij_;i’_ y J. B, crp. 18—20.

47) JlonuTanb 3xech MPHMEHAET chyccmenaﬁﬂ npuenm xad
HaX0MQeRHA AT BsuAy TPYABOCTK HANTH €ro HENOCPCACTBEHAO,
Kax B NpPSALIAYLIEM NpHMEpe.

Ecan 3aMeEHTH X == — X, TO ypaBaeEH¢ KPHBOH NpUMET
B+ XB=—aXy,

310 ypaBHCHME AckapToBa AMcTa (CM, hpuwM. 65).

L
2 =

BHA
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%y B arom naparpage Jlonurae Nosbayercs SajAnHem
KPHBOH C MOMOINGI0 YPABHEAHA MEXAY HEKOTOPMMH NPAMOAK-
HeHRBIMK i KPRBONHHEHHEIMK OTPE3KAMH; HMEHHO, 38 A6CUACCH
BHIGHPAOTCA AYIY HEKOTOPOR KpHEOH#. ITO eMy HeoBXORUMO
A3 mOmyueHHA aareGpaHueckoff 3aBHCHMOCTH; TPH ymorpe-
Gnesan OGWIHWX KOOPZHHAT MOAYTHAOCH Sbi —- HaMpHMep RAR
UHKIOHLL ~— TPAHCUERACHTHOE ypaBHeHHe, a Mexay TeM Jlonn-
Tagb OONb3YeTCA AHOEPEHNHPOBAHHEM AHIIbL AnreGpanvecKHx
dyuxkunh. Amasornumo rnoctynax # HeoTom oxono 1671 r.

Kpusonunehuwe koopaumata Bsen Jlefbuuu B 1692 1
»ITon KoOpaHHATAMH, — mHWIET OH, — A DPASYMEI0 HE TOABKO
OpsMue, BO U AI06HE KPHBbE, 2
€CAH TONEKO HMEETCH 3aKOH,
COF/IACHO KOTOPOMY MpH 3ana-
HHH OnpeReaeAnofl Toukw ox-
HOH H3 NPHHATHX 32 KoOpAM-
Haty auauif, mowHo nposecty °© N g
HEKOTOPYI COOTBETCTRY OILYI0 Yepm., 6.
9TOR TOUYKE AWHHIO, NIPHAALIE-

Wamyo k npyroif BmGpamHOR CHCTeMe koopaurat* {(Lelbniz.
»Math. Schr.*, 1. V, erp. 265).

#9) Luxaonay Jlonutans Hasmsaer rouletie {coxpamas sto
Ha3BaHWE H A8 Oosee OGIUMX KpPUBHX, NONYJa0WHKCA NPH
KaYeHHH — 6e3 CKOJABMEHUS — ONHOR JHHHK no apyro#, He-
MOABUNHROH) HAM cycloide. B NMEePEBORE TEPMHH ,pynerta®
COXpaHeH JAR yKA3AHAWX Gosee OGLIHX KPHEBHI,

Ceo#icTBo o6mKHOBeAnOH UMKNOMAR, opumensieMoe Jlonu-
TaleM, MOXHO ROKA34Ts TAK: NpENCTABHM cefe ofpasyouiuit
Kpyr, npoxojauntt uepes Touxy M. Ouesuino, 4To tburypa
MPBN ects napannenorpam (MP napasxensna u paeus NB).

M [

S’ St el
Hanee PA= BPA — BP u, 1ak xak COrA4CHO 3aKOHY obpa-
30BARMN LHKAOKHAN

BPA=CB u BP= MN=CN,

25 3ak, 2051. — Senutaan,
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3

e
PA=CB—~CN=NB=MP,
T. €. B 0603Ba9exnax Jlomitang

v=ux,

Paccuotpuu nasee, manpuwmep, YOAUKERKYI0 UHKAOUIY
Jlonutans, xoropas sBamercs KpHBO#, HaswBaeMoi Teriepe
OGHYHO yKOpoXeNsnoli URKRAOMNOR. Roxaxen, uro Bama ykopo-

YEHHAA HMHKAORIA 061afaET TeM CEOACTBOM, §T0 M—P= a£ >

R

_ Pa
fyers OC = b — a; npencraeaM cebe (kax YacTo Aeaann
B XVIII 8.), 410, Haunmas ¢ rouxn C, Xpyr pakuyca a4 paruo-
MEDHO XATHTCA H CKOABSHT NO FOPHSOHTANBHON npanof CB,
n - npnyes npn noayoboporte Kpy-
Fa& HA 7= PafiHAHOB OTPESOK
CB==b. Torra Touxa amumy-
IEerocs Kpyra, COBNaAaOLIAS
8 Hadane ¢ C, omsmer yKo-
poveHHYl0 uxkAonay. JHeHcreu-
Yepm, 7, Teabko, §, abcuncca ToukH M,
CABraeTc? N3 ARBYX OTPE3KOB,
ORHHE H3 KOTODHX MOAy4YaeTcs OT KaYeHHs, 4 RPYroH oT cxonb-,
KeHHA Kpyra. [leprufi, kak 5TO A€TKO BHAETL (BCIOMHHM BH-
BOA ypaBHEHHA OONKHOBEHHON UHKAONAN), paBeR ap — asin g,

¢

o S

BTOPOAl paBeH -:i s {b— a)=¢{b— a).

Taxnr o6pasom

§=bp~~asing,
M3 ueprexa cneayer rakse, uto
=5~ acose,

ITH ypasEeHHs COBNANAICT ¢ NAPIMETPHYCCKHMH YPABHEHHAMA
YKOPOYEHHOR LUKAOMAK, O6pasyeMolt NpH kaueRxH (6e3 CKOML-
KeHHs]) Kpyra paiHyca & no npamo#t OF Touko#t, Mexamed
BHYTPH OKDYMHOCTH Ha PACCTOSARRM @ OT LEHIpA,
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Hanee, xax spiwe, . .
MP=NB=CB~CN,

CN=/\77M+u,

rae  u-— OTPEesOK, INOJYHaeMHB OT CKOALWERNHR kpyra,
paeRnfl ¢ (b — a), 3naunt

CN = NM + u = ya + 4 (6 — a) = vb.
CrexoBaTeabEo,

MP = CB— CN =nb— ¢b=(x— o),
H Tak Kax

PA = BPA — BP,= BPA — MN = (r — 93,

TO, OKOHYATERDbHO,

(3
I
afo

P 1
X

I
8o
V

Amanorgymo, ,ykopouednan® udxmouns Jlonurana ecrs
BHALIA YANHACHHAR, MNONYQAOLIAACHA, KOTAZ 00pasyiolas 1oyxa
JakpernieHa H3a NPOACMKERWH PAAHYCA KaTquierocs Ge3 CKOAb-
MEHNH Kpyra,

Creayer HMers B BHAY, 9TO ofpasylomufl YKOPOWEHHYI0
B YAABHEREY® uUHKAOMI®R kpyr ¥y Jlonutass He cosnagaer
€ TeM KPYroM, XOYOPHH HasHBAaOT TeNMepb OO6PA3YIOUIHM.

Ecast He rosopuTe 06 OTAENbHLIX PAHHHX YOOMHHAHHAX
O0OKKHOBENHO!l UHKACHAM, TO BHHMAHME MATEMATHKOB ofpa-~
maercs x Heli B XVII B, Cospemesnoe HaspauMe ee npHHAA-
aesnt I, Tanunew (Galileo Galllel, 1564.—1642). Kraapatypy
ee panu 8 1634 r. PoGepsaan (Giles Roberval, 1602—1675),
HASHIBABINER €€ TPOXOHAOR (OT FPeuecKoro Tpéyos — KOAEco),
a scxope satex Jlekapr u Pepua, Heckonbko noangee, oKono
1638 ., st we yyemwe, a Takxe TOPRUENAH EALIAH NOCTPOS-

25+
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HHe kacareassol x neft. Cnpawaerne Owao ocymecrsieno
8 1658 r. Xp. Perou (Chr, Wren, 1632—1723), depma k san-
Tefiperon. B. Mackars nocsatua, HaunHas ¢ 1657 I., WHKAOHAE
{om Hazpan ee roulette, or rouler — katnTe) paa GaecTawUx
paboT, rae BHYUCIAET NAOLIAAH, OGPA3YIOWMNECS NPH MpoBese-
HUE MPAMUE, NApAINCILHLIX €¢ OCROBAHHIO, HX UERTPH TH-
MecTr, oObeMbl (MMM 3annMancs H PoGepsans) u HEHTPH
TAXKECTH Tel BPALICHHA BOKPYI OCH MAH OCHOBAHHA H T. L. M
{10 CYWECTBY OTKPHBAET PAA TPHTOHOMETPHYECKHX HHTETPAnos.
Bekope Guiri o0HapyxeHbl 3aMEYaTebRUE MEXaRHYECKHE CBOM-
c78a HMKAOHAM. Tolrenc okono 1665 r. otkpua ee Tayroxpon-
HOCTb (MANA0INAA B NYCTOM NPOCTPARCTBE NO AKAOHIE TANE-
a8 TOYKA JOCTHrAE€T HH3LIETO NOJOKEHHA B OAHO H TO We
BpeMs, kakop Obt Hi Obi HadaneHuA nmyHKT nagenns). Msyue-
HKE® UVKACHAN NPHBENO ero K OTKPLITHIO 9ROMIOT ((HCCTe fORaHNS
lo#trenca 6uan onySaukosadn B ,Horologium Oscillatoriume,
1673), WM. Bepuyaau B 1696 r, moctasHa sanayy o 6paxucro-
xpore (kpuBOH OuicTpefimero emycka), MOROWUBIIYIO HA¥AO
PA3BHTHIO BAPHALVORHOTO HCYHCAEHHR; B TOM Xe roay Heiotos,
Jlenanu, U, u §. Bepuyann u JionAataas nokazank, 4to Gpaxu-
CTOXPOHOR CIYMHT DHKAOHZA. [lepBoe YPaBHEHRE UHKAOHAM
B LEKAPTOBNMX KOODAHHATAX naa Jle#GHuu (1686) a Brae:

Y= V?x—x3+ /%f%—x;

(y — OTPe3KH Ha OCHOBARHW UHKAOHIM, X — NEPREBHKYAAPH
K feMy, panWyc ofpasywoinero kpyra eets 1), He-Cmwos
B 1658 r. 0606mHKA TMOHSTHE DPYNETT, NONKMAR NORX STHM €70+
BOM XDHBHE, ONMCHEAEMbE TONKOH, ABMXYWEHACH C paBAOMED-
HOM CKOPOCTbIO NO AMHKH, B CBO0 o¥epeab PABHOMEDHO Hepe-
Meltawowecs BACAb npaAmott [cm. Loria, uar. cow., erp. 460—
478; Cantor, uut. cou, rr. [IIIJ; I'. Llefiten, uur. cov. (cM. Tam
B]YKa3areasx CnoBo ,UukAOHAa*)].

Cp. onpesencBre Kacateabno# K OGHKHOBEHHOH LUHKIOMRE
y 1. B, crp. 21—-22.
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5) B atoM uerpyaHo yOGEmuTbCH, 3aNHCAB B NEKAPTOBRIX
KOODAHHATAX YpaBHenus npaunx AQC u BCN B Buze
y=~kx4¥b, y=4hkx-1b. Torna ycaosne y2=xz
npeolpasyercs B

y2 == (Ryx 1 b (Rax 1 by).

Koraa CD nanmaer memxny A W B, 70 &k, H &, HMCWT pasEHe
3HAKH H KpWBaf eCTb 3JAMMNC, KOrAd — BO-BHE, TO Ry H By —
ORHOrO 3HAKA M KPHBAR €CTb rHnepGoas, Korna.rowxa A yna-
agercd B OECKOREIHOCTb, ypasuenne mnpaMoR AQC Gyner
v =204, ypaBHeAHe¢ KpPHBOA TorEa ecTs y° =&, (Ror + &),
T. ¢, OHA sBasnercsa napa6oaoi,

51) Cnupars Apxumena (287—212) — kprBag, ONHCHBAEMAR
TOUKOM, ¢ paBHOMEPHON CKOPOCTbI0 ABHTaWiLeHCA no npaMofs
B CBOKX) OYEPeAb DPABHOMEPHO BpawWlEACs BOKPYr Heno-
ABHIKEOR TOUKH. YpaBHeHHe ee B NMOAAPENX KOOPAHHATAX:

p=aw,

FAE MOXKHO NPHHATS a > 0. KpHBas HMeer ape BeTsH, B 3aBH-
CHMOCTH OT TOro, 6yReT s © >0 Han < 0; BTOpas BerBb
gnepsnie BCTpevaeTcs y Jitnepa (Leonhard Euler, 1707—1783)
B 1748 r. KacaTenbAy0 H HOPMAJL K STOH CRHpPAAH NOCTPOUN
ewle ApxHuea, AaBlIKRE TakwKe KBagpaTypy ee 3amnTkos. Keaa-
parypol ee annmaaca Kasaasepn B 1633 r., cBela €€ K KBaapa-
TYpe cermenTa napaGoasn. Cnpamaesne ee GO0 cBeRCHO
K CIpAMIEHHIO Napadonn BeaaBHCHMO IPYT oT apyra Kasaasepx
B 1635 r., HHAepaaHaCcKHM MgTeMaThKOM [puropuem Cer Bum-
netom {Gregorius a S-to Vincentlo, 1584—1667) B 1647 r,,
Poteppanem, [Tackanem # Pepma oxono 1659 r.

a
Mpueoaumoe JlonutaseM ypasHeHEHE Yo § X ects N0

CYulecTBY YPaBHCHHE B MOASPHNX XOOpNHHATaxX, BRepase
paefeRHbX 1. Bepuyaau 8 1691 r, (cM, npum. 84). Bupaxerne

ara F7, 1, e.%%, KaK NerKo BHAETH, COOTBETCTBYeT ¢op-
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do
Myae NoaKacATeIEHOA B NOJASPHNX KOODAWHATAX, T. €. p? &

Zra n0cTpOEHMA KacaTeAbHOR 3MECH NPOUlE BOCMOAD3OBATHEH
4
NOCTOARCTBOM NORHOPMANH d—z = a.

O6obwenns cnupasu ApxuMena, ¢nupasn eBwcuero no-
pAaka, p" = gw, paccMarpypan ewe s 1636 r. depma, uccae-
ZOBABWMA A4S MMX BONPOC © NpoBeReHHM Kacaveabolt
0 XBARPATYPE H CIPAMAEHHH. dTHMH KpH-
BuiMi sangmanca 8 XVII 8. Takwe pan apy-

THX YYEHBIX.
Cu, Loria, uut. cou,, crp. 426—438.
M Kacareannas k apxumenceod cnupanu

upxBoaurcs y J. B, e1p. 26,

JlioGonutTHo, YTO KpYras, runepGonnue-
Ckag CURPanb, po=d, B COBPEMEHHLIX
YUeOHHKAX H 3afa%HMKAX NMOYTH Becerxa
CTOAWAA DALOM C APXRMEAOBOH, OTKpPHWTA
Guwna mutis 8 nepsoM aecatHaeTHir XVII s,
Bapuavorom (Pierre Varignon, 1654—1722)
Yepm. 8. u W, Bepryaan, memwmny, MEKIy npo-

YHN, 3TO €e HauMeHOBaHHeE,

G’)|\k"b

82) Ecau n3 Henoasmxmoro monwoca F [OPOBECTH NpaMbie
£M, nepecexanowiue panuyn npaMyw — ocHopaene GP,
OT TOuEK nepeceweHns P OTIOMHTL HA STHX NPAMKX B ofe
CTOPOHB paBHME OTpe3kd PM, To KoOHuw oTpesko M obpa-
3YRT KOEXOHRY (xdnq — paxopuna) Hukomena (rpewecxuit
reomerp, okon0 180 r. mo ®. 9.), B XVII 8. 3many o6e BerTrH
kpuBo#. [lycts F — nomoc, FG —nonspuas eocn, PM =8,
FG = a; TorAa ypasMende xoHROHUZH B HOAAPHBIX KOOpAHAd~
Tax Gyper: a

P=Cose
28 JACKAPTOBBIX OHO HMEET BMA:
(x—apR{x2 4 %) — 22 = 0,

x5,
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B 3ammcumocTH OF BEIOAHEHHA ORHOTO M3 YCrOBME b ;a,

BIOpAR (eBad BETBb) [PHHHMALT DA3RMWA BHO, HMeA B MOJKCE
ysen, 3a0CTpeHHe HAM HSOAMPOBaHEYW Touky. [loctpoemme
KacareasEOR k kouxouae okoro 1636 r. masu Hexapr, depma
H PoGeppass, lofireRc (nucomo & Cxayremy or 1653) onpe-
ReaHn Toukd neperuba u (1658—1659) ormerna BeckoHETROCTD
IOWARK MeKAY NpaBolt BETBLI W OCHOBAHHEM, Ksaspartypa
Konxouant naxa M. Bepayang 8 1691—1692 rr.

Cu. Loria, uur, cou., crp. 128-—133.

CooraercTpyloman sagava umeercs y J. B, crp. 22.

%) Nycte ypasuenue kpusol MA ects y = f(x). Bube-
pex npsmyto, Baoas koropol nepememaercs Togka A, 3a ochb
abcumcc, a neprerAMKyasp K ueli #a £ — sa oce opanaart. [Tycts
oparEata F ecth y,, HauanrbHaA aGcumcca A ecth xp Toraa
ypapueBns xpuBctt MA w npamol FA npu nepememenun A
Ha 0Tpe3ok a Synyt:

y=flx+a),
Yo *
)’o+x0+a 1.

VICKIIOMeHHE H3 HHX [apaMerpa @ GaeT YPABHEHHE WCKOMOH
KpHBOR CMD. QueruaEO, YTO cioco6 nOAYYERHS KpUBOH CMD
€BA3aK €O CNOCOGOM 06P230BaHHA KOHXOMAHL.

Yteepxaeana JIOMHTaAA OTHOCHTENBHO THUCPOOAH M KOH-
XOMAN NpoBepHTs coBCeM aerxo. Caygalf, xorma AM ecto
napabona, paccMorpen Hekapr B ,Géometrie* (tak xe xax
caynah, koraa oda npaMas). Ecan eaate ypasEeane y? == 2px
(y Hexapra B3ATO HECKOABKO HHOE), TO CMD 6yger umers
ypaBHEHHE TPEThEro NOpAAKa:

Y —y)

2p
JlnaMa KMeeT Ape OTAHMHME BETBH, COOTBETCTBEHHO XBYM TOM-
KaM nepecegeHds NpamMoH # napabossl. Vix Hasmisaam ,ackap-

— (¥ — xo) (¥ — yo) + Xy = 0.
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TOBOH Napa6oaoi* uam ,1napaGoanyecKAMH KOHXOMMAMH® HIH
KaMAYK Lconposoxpaiomel kpusol napaosokas [ekapra®.

Cwu. Lotia, unr, cou, etp. 50—51; I, I'. LleATeR, 1ur. cov.
c1p. 206—207.

%) B naockocTr faH kpyr ¢ uentpom O u NpoBeeHH AB2
BIAHMHO REPNEeHAWKYAAPHLE Aauamerpa AB n €D. Ot Touxn
OXPYHHOCTH A OTKNaZHBANTCH HA HeH MO 06E CTOPOHH BPOH3-
o BOMBHNE, HO pamkke AyrH AG

u AE, nporoasrca GH napaa-
F nenvho AB v npaMag CE; reo-
£ A E "] METPHYECKOE MECTO TOUEK Iepe-
cevyeann aunuf GH u CE 6yaer

H - unccounoft duokneca (rpevecka
NN MaTeMaTHK, 0kono 180 F.? A0 w.3.;
CA0BO 'wicsog O3HaWaeT RAIOL).
) Vi3 ueprewa BHAHO, uTO CM -
-+ CE = 2€L; s10 cBOHACTBO UKC-
COMA, COXpaHAWILEEcH H ARA
TOMeK BHe Kpyra, JlomuTans M

Yepm. 9. Bupa¥aeT B BHIE YPABHEHHR

z -y = 2x. Beckoneanocib Ber-

B¢l oTmeuena, nmoBnaumoMy, amws B XVIII 8. PoGepsaas

nucan o med Pepma B 1640 r.; ApeBHHE IHATH AKIEL YACTL
Kpusoft BHYTPH Kpyra.

Tax kak CE = MF (DF — KacaTeasnas X Kpyry), To TOUKH
IHCCOHAN f0AYYATCH, eCAM Ha orTpe3kax CF OTKaaanBarh
8aep0 FM = CE.Tlpu oraoxenuu orpeskod FM’ = CE pnpaso
NOJYYAaeTCd KPHBAN, HAa3bBaeMas ,COMpPOBOMAaomed nuc-
cornw”. Jipyroe onpeaensiollee ¢8OHCTBO UMCCOMAN COCTOMT
B TOM, Y10 CM = EF,

llekapToBo ypaBHeHUE NHCCORLN NPHBOAHT JIONMTAAL; B 11O~
2APAKNX KooparRaTax{C—nonwc, CD—noaspras ocb) 08O Gyner:

2a sintw

P(=CF_CE)=_cEﬂo—’

r&e 24 — RHaMETP KpYra.
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Kacateaphyio k unccouse nocrponnd depsma # Pobepsans
okozo 1636 r. [lromans Memay nHCCORROA H acUMOTOTOH
depMa nas B 1662 r,; 9Ty e naowagb, ee LUESHTP TAKECTH,
ofbeM Tena Bpamenua Raman [ofirenc B 1658 r. 1 —no ero
npenaoxenxnto — Baxauc 8 1659 r., HeiotoH, npunasaswnft
uHcCcOMae Goabmoe 3RAUCHME B NOCTPOCRHAX, 3AHHMAACH e
cnpsmaenued, Y. Bepuyasn (yxe B8 XVII B.) — ee xsanpary-
polt H o6btMaMi TeX BPALLCHWA.

Cu. Loria, uwr. cou., crp. 36—45; Cantor, uwnr. cow, 1. L

CoorsercTeyowas 3agasa uMeerce y J. B., c1p, 23.
BNHCAHA YeTBEPTh KPY-
ra. Nycts npamas AB

¢ paBHOMEpHOH Ckopo- / )
CTbI0 BPRIIAETCS BOKPYT . /
Touxn A, a npamas BC

PAaBHOMEPHO NEpeme-
IAETCA  NAPANTEALRO Hepm. 10.
camofl ce6e Baoar BA, 1ax uro ¢ AD o6e OHH COBNANANT
onsoepeMenyo, ['eomeTpHuecKoe MecTo Touek £ nepecedeHus
3THX ABHKYIURCA NPAMKX €CTh kBanparpuca Jnnocrpata (rpe-
ueckii reomerp IV 8, Ao H. 9.). Haspanue ee cBASaBO € TeM
qTO OH3 CAYMHAZ ANA PEUIEKHA 33434M O KBaApaType xpyra (o6
gtrom oM, ', I'. llefiren, ,HUcropiHna MaTeMaruxs B IPEBHOCTH H
8 cpeanve Beka®, 1932, neperog Il. C. IOwmkesnya, crp. 62—64),
Ecan cropona kBagparta ecTh r, yroa EAB ects ©, AB —
nonapHas ock H A — noawc, TO -

2 (i}

55) B Hexuf ksanpar ‘

-

BB =20 AB' = r(l - &")
T T

t=AE

ki

R AB’ _r (l—k
T cosw  cosw

b
YpapBenne Jlonurana y=-_x o6pasyerca u3 STOrQ ypae-
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HEHHR NYTEM JneMeHTapHMX npeoGpasosamuit. [anee, ecau
TOAOKHTS 7t — 2w =9, TNOAADHOS ypABHEHHE NDEMET BHA:

Mpu nepexone x zexaproswm Koopauatam Syaer:

— x oty BX

y=xctg E:‘ .

Dr1a  TpaHcuennenTHan KPUBAA COCTOHT U3 GeCYHCACHHOro

MHOXCCTBA BeTsefl, nepecekamux oc¢h abomEce B TOU-

Kax X (224 1)r A HanoMHEROWMX TAHreHCOHAN, H napao-

JHTeCKoH BETBH, 4acTh Koropol BHEYTPH KBAADAHTA Kpyra

6biAa M3BECTHA APEBHHM (BCHO aTy BeTeb oTkpua PoGepeaas),

Jlerko sunetrs, packpus HEONPEACREHHOCTb, 9TO TPH x, =0,

= -ii. T. & n= ;i;; OTCIORa — npHMeHeBHe KPHBOH K 3a-
Raye O KBAAPATYpE Kpyra.

Kacatennmag x KBARpaTpHCe Ghna mocrpoera PoGepeasen
{1636), Pepma, Bappoy (1670) n ap, Maowans # namna KpHBoA
Onin BHpPANKEHH B BHze Geckoneunnx pamor HbioTomon
B nncome x Oanrenbypry or 1676 r., ussecTHOM H Jleit6auny,

Cw. Loria, usr. cow., ctp. 410426, Cootpetcrayioman sa-
JRava umeerca y J. B., ¢1p. 24; caencreue §31 cm. y J. B, c1p. 26.

%) Dont je suppose qué Tun des membres solt zero,

57) B 1686 r. Ynpuraya BHOYCTHI KHHETY M0 Joruke, ,Me-
dicina mentis*, rae B kavecrse fpuMepa paccMaTpHBaa
JAHEHY, 06pasyemue NIOMOWBIO TOUEK-OKYCOB M 3aKpEIIeH-
HHX B HHX HAH CBOGORHO OTMGAWOIMKX HX HuTel, Mpocreliune
CIY9aH — KPYT M 3/AMMNC; APH HECKOABKHUX, CKaxXeM, Npu m,
$OoXyCax KOHUM HHTH 3aKpenAziOTCH B RBYX H3 HHX, 8 BOKPYT
Mm—2 ToueK HHTH o6BoOaRtCA cBo60AHO, Tak 910 OT STHY
TOUCK K TOUKAM KPHBOA NPOXOAHT MO ABE RHTH, Kpusaa o6pa-
SYEICHA NP ABMMEHMM XAPAHAAWA, HATAMUBAIOWIETO HHTb,
Kak B HHTAHOM [TOCTPOECHHH 3AAHNCA.
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DOKYCH TOYEK MONHO 3aMEHMTH CAMMMH QOKYCHBIMM NH-
HHauy, Yupmrays nan HesepAOE DOCTPOEHHE HOPMAAH H Kaca-
TeAbHON, Hcnpasaeruce dauxo B 1688 r. Kpome Tore, daumo
Ykasad, uro ecau b, ¢, 4 cyrb pokycn (1pexdoxycuoit) nuHuy,
m—Touka Ha Hedt M KpHBas ofnajaer TeM CBONHCTBOK,
9TO AAHHA HHTH

L=x».mb+2-mcH p-md;

€CIH, Nanee, N3 /M K&K UEATpa NPORSBOABHAIM PAAHYCOM ONK-
CaTb OKPYMHOCTb, nNepecexalomyio mb 8 f, mc s g, md B h
H B f, g, h TOMECTHTh Beca, OTHOCAWHecHd, KaK %, X, wu, TO
NAHUR 7mt, Tle # — UEATP TAXECTH BECOB, HOPMAAbHZ K KPH-
Boit. Ilpeanoxenre 310 AoKa3aa Torja e [iofireHc, nepenu-
ceiBaBinfics ¢ Pauwo. , Medicina mentis* B wnenpasaenHOM
BRAe Buuuaa cHosa B 1695 r,; mepeH3gapanack H No3fHee,

$auno (Nicotas Fatio de Duillier, 1664—1753), wee#ina-
per no poXAeRHio, NpoxuBaswHA ¢ 1687 r. 8 Adrand, uase-
¢Tem TeM, 4To nepsnd fan B 1699 r. ToxuOX cnopy ¢ npuoO-
putere Mexpy Jleti6Enuem n HuoroHOM,

Monpo6uocty cm. Cantor, uur. cou,, 1. lI, ocoGento
ctp. 152--155,

%) 3gechb BMecTO cnoRa npoH3seReHue (produit), xoropoe
Jlonnrans Takke ynotpebaser (§ 6, 7), rosopurca .rectangle”;
3TOT reoMeTpHYeCKHil TepPMHH BOCXOAHT €IMe ¥ rpeveckoR
MareMaTHe,

88) 10 NETKO AOKA3ATb, NOAL3YACH AEKAPTOBLIMH KOODPAH-
HATAMK, B3fe n Touek M,{x, y) ¢ Becaun P, sBubpas
32 RAYAM0 KOOPHMHAT HX UEHTD TAMECTA

x,P, =0, '; - ZyiPy
n n

X = =0

H BHpa3HB CyMMy. KBaApatoB pacCTORHMAl Toukd M Okpymx-
HOCTH x24- ¥2=r2 O 3THX TOYEK, NOMEBOKEHHBLIX HE COOTBET-
CTBYIHE Beca.



396 TTPHMENAHNA PEAAKTOPA

%) Kax H3BeCTHO, BCRKOE KOHMUYECKOE Cegenue obaagaer
7¢M CBORCTBOM, 4TO ¢, OTHOLIEHHE DPACCTORHKS €ro TOuEK RO
pokyca # 10 NPAMON — AUPEKTPHCH, NOCTOABHO; NIPH 3TOM ¢ < 1
¥ sanunca, e>>1 y runepboan, ¢ =1 y napa6oaw, Ioxasa-
TEALCTBO MOXKHC HaliTH B AIOGOM YueSHMKEe aHANUTHYeCKOH
rEOMETPHH.

%) Mpu noctosncTBe NoakacateanmOH

dx

y j‘,}- =k
MHICTPHPOBAHHE RaeT:
X
g =%
HaK
&
V= aex.

»Jlorapupmuxa* Jonuraas €CTb, TaKHM 06PA3OM, AOTAPHUPMY-
qeckas KpHBan HAR Trpaduxk noxazaTessuodi byHKUMH, ecan

NEPEMEHHTE POJAAMH NEPEMEHHNE,
2
o
Cesisb ¢ naomanwio runepborn z = 3 IONy4aeTcn

. 2
Cpasy xe; TaK Kak § = {, to/“; dy = cx (ocraBass no o6-

pasiy 7T0ro BpeMeHH NOCTOAHRYO HHTEIPAUNH B CTOPORe
H RE 3aNHCHWBAA pesyasTaT B BHAe c2lny, NOCKOABKY 3TOrO
3Haka mer ewe y Jlonuraas).

¥ J. B, c1p. 21, Hmeercs oSparsas® 3apava, PHXOAAMAA
34 NPEALAH IHPEPEHUMANLHONO HCUHCACHHR; TPebyeTCH omnpe-
ACAUTHL KPHBYIO ¢ NOAKACRTEALBLIMH MOCTORAHOH Aawun. Ulag-
xe#rana (cM. J. B, crp. 52) cnpasemsuso YKa3nBaeT, 4TO
AOMHTANCBA TPAKTOBKA 3aRayH, NPHCNOCOBIEHHaA K Hasuaye-
HHX0 ero ,AHaiusa*, Juweni DA3 MOATBEPKIALT, UTO 3ANHCKH
Bepmyaxn nocxyxnin ocaorott kmuru Jonurans. Hlzdxefitaun
Be OTMEYAET,0RKaxo, 470 B X raaee ,Jlexuuit no HHTErDaAbLHONY
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ycgncackuw® Y. Depryais Takke nMeercs sta obparHas
sajaya, npugeM B HeA RaerCA MOCTPOEHHE JTOrapHMHIECKOH
KpuBOf HA OCHOBANWH NPHPABHHBABMA nAOWAAedl runeplonn
H ANPAMOYrOABHHKOS HA HEKOTOPOH mnpAMOH, T. €. Kak pas
NOCTPOSHHE, CAyXallee HCXORBHM NYHKTOM 3aza4u Jlondrans.
St mekuuy OBUIM COCTABACHW, KaK COBOPHAOCH, Ras Jlonu-
Tans; DepHyman Mx noToM Hagan B 1742 r. 6e3yCAOBHO MOYTH
HeHSMeHEHERMH, H60 COXPaHNA CLIHGKH K Npolentl B pEIeHHAX,
KoTOpWe R4BHO 1€M BpeMeHeM OHAH yXKe WCTpapieHbl
H samoMHeRu (cM. of sToM npumevanun G. Kowalewsky
B HeM. H3L, c1p. 166 n 168).

Beugy Toro, 9T0 HaAMYHE 3TOFCG NOCTPOeHuA y DepHyaaw,
€ OHHOW CTOPOHN, CHOBA MOKA3HBAET, HICKOALKO 3HAYMTEALHO
6110 GaKTHYECKOE 3HAUeRHe ero pador ans KuHurd Jlonuraad,
a ¢ Apyro#t CTOPOHH, KOCBEHHO NOATBEPKAAET MPABHABHOCTE
orgecennsa ,Jlekiui No nuTerpanbHOMY HcYucaeRHo® Kk 1692,
4 npHBeay He60AbLLION OTPHBOK oTTyaa {cM. gept, 11):

Winerca nprpona xpuecit BDC, noakacareasHas KOTOpol
sceraa pasHa rmocroskRof a. Tlo npeaARoACHKEHHIO

dy:de=y:a,
oTKYna
vix=ady
u
dx = ady .

Ecau ¢ ofeHx CTOPOH MOMROXHTIb HA &, TO MOJAYYHTCA:

aeix::egzz.
y

UYro6e NOCTPOUTS KPHBYIO, NpoBEAeM BEOTDARHYEEBHO MPOoaoa-
MeHHbe nepneHankyaaps 81, BH n y scex AB, AN, AOur. 4
pasHnx y, noiokKM KB, NE, OF u 1. g paBHbIMH as:y.
Tlpu sTom momyusTcR rHnepbona KEF, acHMNTOTAMH XOTOPOM
aparorcs AQ, AL, [llanee, nonoxnm y AG, AfH u 1. 1. GH.
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HQ w 1. & paBRMMH a; voraa /PQ 6yReT npAMOH, napasrens-
Hofl AH. Ecau sarem basth rruepSonnveckyio maoumans KN
paeHolt npauoyrossuuxy AP, a KO pasuofi AQ, 1o Touyxn
BCYpedt D, C W 1. 8. GYAyT JAexaTb HA HCKOMOR Kpuooft,
Taxum obpasom, ecnn AG, AH u 1. 1. CYThb apHdMeTHYeCK e
NponopuroHanchue, 10 AB, AN, AO u 1, 1, 6ynyr FEOMETPH-
HYCCKHMH NPONOPUHOBANBALIMH, TdK KaX nNaomagu KN, EOQ
W T. & ROAXAN OHTh pasmu. CrenosateavHo, kpusas BDC —
Aorapeduuueckan® (ykas. usn., crp. 40—41).

NocrosncTo noaxacarensuoN kpuBoH saueTHAN Topuyeaan
(1644) u Fiofirenc (1690), maspasmall nocrenuoio JOTapHpMH-
KOH (,NOKE3aTEALHAA KPHBAR' — TEPMUR Jlefidnrua), Teopemn
O KBaRpaType naowaxed Mexmy Aorapugp-
Mrkolt # acHMNTOTOR H o KyGatype Tesa
BPAICHHR TaKXE NPHBAANEKAT NEPBHM
ZBYM HAIPAHHWM YYERHIN, 44CTh M3 HHX
nosnnee (1698) namea Mx. Kpar, Cnpsax-
JeRHE €e, NPUBOAAMIEE X NOTapHDMAM, Ba
YT yka3an B nHceMe K Jle#Suuny Jlonm-

P ram (1692), 6wutno uesaBucHMO OT Hero

Hepm. 11 aano [Moftirencom (1693) n anranvannkom

P. Korcom (Roger Cotes, 1682-~1716),
4BTOPOM paloT MO WHTEPIONHDOBAMMIO M aARAMEHHTOR tdop~
MY/IH, 3anUcCHBacMOl HhHe B BHAe:

ip =l (cos ¢ + isin @)

M nMenyemo#t dopmyaoll Diinepa.
Cwm. Loria, uur. cou., crp. 542— 550,

62) Bnepswe aorapu@Muueckas cnupais GHaa OnHCARA
8 1638 r. Jlexaprom, onpencasnuiuM ee kax kpusyw ANBCD,
Y KoTopo#t oTHomerne ayr ANB, ANBC, ANBCD x npamo-
AxEeABnM oTpeskam AB, AC, AD nocrosmgo. [lph sroum on
OTMeyan, YTo orpesku AB, AC, AD o6pasyloT ¢ KacaTeALHHME
kK XPHBOH B HX KoBENaX B, C, D ogum u ToT e yroa,
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3anucap ypapHeHME CIKPaiM & BHAe:
s=kp
(8 — ZANEA, p— PARMYC-BEKTOP) ¥ IHGDEPEBUNPYS, NOAYHUHM:
ds =V & p¥dot = k dp,
OTKyZa NocAe npeofpasoBankfl HAXOAWTCA HATEIPHPOBAHHEM:

YpabHeHHe B NOAAPHHX KQOPAHHATAX!
[S)

p=Ce Va1,

¥Yroa Mexny panaycoM-BEKTOPOM M KacaTensHOR onpefensercs
«

no popuynetg p =p Z; 7 MBHOM cayuse tgp=Vk—1.

Jea oranuRHX OT npesxoxensoro JexaproM cnocoba
006pazoBaHRA JorapHMHYecKOR cnupany faa Topuuensn, Ha-
wenHE TAKKE €& KBaaparypy H pexTHpnxaumio (neppas
pexTuduKauug kpuBo# AuHKR). Ew 3apuMaancs Takxke Bannuc,
Bappoy & ocobeHno peraapno f. Bepuyasu (1691—1692), nay-
uynBlInit ee BBONIOTY, KAYCTHKH M T. A.

B komMenmTapuu K ,AHasuay* Jionurans (u3n. 1768,.
c1p. 315—317) paccmaTpHBaeMas KpHBas onpeaenserca cxe-
AyownN o6pasom, UeTBepTh OKPYMHOCTH NENHTCH HA PABHbIE
AyrH, B XOHHUM xotopux A, B, C nporoaarca pagumycm OA,
OB, OC, Ha pamuycax orknammBalorca orpeskn QA’, OB/,
OC’, ..., 06pa3ywlIHe TEOMETPHICCKYIO Nporpeccri. Kosun
A, B/, C',... AekaT Ha norapHPmHyeckol cnupaan (W3 ee:
YPaBRESHA JErKC BHAETH, 4YTO Koria « o6pasylT apudmerh-
9eCKYI0 IPOTPEcCHiC, TO p RAlOT TEOMETPHYECKYIO).

Moxpo6rocTi ¢M. y Laria, unt. cov,, crp. 448—457. Jlopua
yka3uBaer {CTp. 449), 4TO TEpMHH JoTapadMEYecKast CRHPaAL®
psexs Bapunbol B 1704 r; 04HAKO, BHAHMO, OHO BCTpERdeTcA
pasee, — no xpaiueit mepe y Jlonuraas B 1636 r.

- 65) 3nech HMeercs B BHAY pynerra B ofuieM CMEICAE CAOBE
{cM. npum, 40). HccnexoBanueM STHX KpPHBHX 34EAMANECH
B Rayane u nepsoii Tpern XVIIl B. ¢panuysckne MaTeMaTBKH
Jarnp (Philippe de la Hire, 1640—1718) u Hukoas (Frangols-
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Nicole, 1683—1758), Crolictso, noKanBaexoe Jlonurtasem,
-6ua0  yctaHomneHo [ofirercoM (ony6nukosago B 1673 r.).

8} HexoTopwie wacrane HCCAEAOBARUA TEOMETPHYECKHX
IKCTPEMYMOB MDOH3IBEAH E€UIE IPEUECKHE MATEMATHKH; BCTDE-
HaKTCA OHH H B CPCHHE BEKA M B HAYale HOBOTO BPEMERH.
Kennep (Joht. Kepler, 1571—1630) B 3amenareabson nccneso-
BAHHH 06bemoB T Bpaienna (,Stereometria doliorum*, 1615)
OTMEYAN, 4T0 OKONO MAKCHMYMA H3MEHEHHS BEeAHYHWHN Hesd-
METHH, aHANOTHYHYI0 HAEK, BIPOYEM, BLICKA3NBaA €lle Cpeare-
-Bex0BHIR ¢dpanuyacknét matemarnk Opeam (Nicole Oresme,
13237 —1382). MNepeui MeTonHYECKHH NpPHEM PA3LICKAHHA HAH-
GoZBUINX H HAHMEHbIHX 3HAYeHHH nan B 1638 r. Pepua,
snageswu#t ux npumepno ¢ 1629 r. Om nogcraBasa B Hecae-
ayesoe BHpaXEHHe BMECTO HeussecTHoro A cywMy A+ E,
NpHPAaBHABA 063 MOAYYXBIIHXCA BHIPANEHHH, NOCAE YRHYTO-
"EHHA OLXHHAKOBHX WIEHOR Cokpaman Ha E u satem oT6pach-
Bax BCce uMeHH, ‘eme coaepxasmmne E, Iloayyusmeecs
YDaBHERHE, KOTOPOE, OYEBHAHO, COOTBETCTBYET HALUEMY

m 7 EHAD =)
dx—>0

{E=Ax, A=x), maer aHaueHHe A, RPH KOTOPOM BEAHUHEA
MOMET HMeTb KcTpemym. I'yrne (1658) yMuoxan yaenu snccne-
AYeMOro BHPAaXEHHA HA UNEHKW NPOH3BONbROH apHPMETHYECKOH
TporpeccHn H peayabrar [B ToM crywae, XOrla nporpeccHs
ecte 0, 1, 2, ..., n, rae n—crenesp uccnenyemol f£(x),
OH coBMajaeT ¢ xf’ (x)] npupasuaBaa Hyaw. [okasaTeapcrsa
-cRoero npasxad I'yane me npusea, [Tpuemnt depma n yane
APHMEHANHCD AHWD K LENbiM AATe6PanaecKuM PYHKUHAM ¥ He
~COREPMANN MPHIHAKOB, OTAHYAIOLMHUX MAKCHMYM OT MHHHMYMa,
T'oitredc B 1693 r. meckoabko passua 3ty [IpREME, pacnpo-
-CTPaHHE KX HA pAaUHOHANBHHE gareSpamyecKHe BuPaMeHua,

Heloton 8 ,Methodus fluxionum* (mamucau s 1671 r.,
onyGaukosza B 1736 r.) paaupaer sagauy o6 onpesesemny
3KCTpeMyMa OUeHb CXKaTo, 4apaa oGHYROE OpaBMIc M ABa
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NpHMEpa, ¥ yKa3npaer, uTO WPaBHAC [yaue suTexaer ks
ero cobcTennaoro, Gosee ofiiero, 1aK KAK OHO Crpasnsierca
¢ HPPaUHOBAABHOCYAMH,

Pewntespanft war Bnepex caeran JleRbuuy s  Nova
methodus“, 1. e. 8 1684 r. OH yx33nBaer Ba 3aBHCHMOCTb
Mexay YOuBsHHEM M BO3pacTanHeM QYRKUAH H SHAKOM ee
audepeEnHata dv, Ha HAJKUME NPH SKCTPEMYMe PABEHCTD
do =0 nau % = co. JHaK 42 CAYXHT ¥ HEr0 Add OTAUTCHHA
BOTHYTOCTH OT BHIYKIOCTH,

Cayuait, KOTaa NPYU SKCTPEMYME HCUEIANT NNePBLE 7 NPOHS-
BOABLIX, HCCAexoBan mepexu K. Maxtopen B 1748 r. Ditnep
‘B 1755 r. paccMOTpEA, XOTA H HE HCTEpNHBAKUKM 00pasoM,
IKCTPEMYMBEl PYHKLHH HECKOALKHX NCPEMEHHDIX, KO0 TOIO BCTPe-
YaBwHECH AUMB CNOPAAKIECKH, H Bekoropue o0coleRHOCTH
IKCIPEMYMOB QYHKUMH, KOrAa NPOH3BOAHAA He ofpautaercs
B HYAK,

JIoNKHTaAbL B OTOEALHHX 3IAMAYAX HE NPOHSBOLHT HCCALRO-
BAHKA X4PaKTepa SKCIPEMYMa H RE MPOREPALT €10 CYUIECTEO-
BAHHA, 110 TCODHK® pA3HMBAET NOBOABHO NOAPOGHO. Brophim
AHPepenHanos O 3AECH He NMONLIYETCA M. BBORHT €ro AHIL
B chedywouwel raase o Touxax nepernfa ¥ BOsBpaTa.

Kpahse Beygauroe yrBepXieHue, yro Andepenunan dy
npH SKCTPEMyMe MOXeT ONTh paBeH OECKOHEUNOCTH, 970,
8o001e roBopA, HEBEPHO H YTO NPOTHBOPEUHT ONpEAENeHHI0 dy
Kak GeckoHtuHo wmanoft pennswEd, Jlomurans wucnpasaser
B § 47, roBopa, UTO TOFAA PABRO OECKOHEWHOCTH OTHOIICHHE

dy
OPIHHATH K MOAKACATSABLHON, T. €. "

ButBon ycnosuif skcrpeMyMa OTAHdeH saech ot GSepHaya-
nneeoro (J. B, ¢rp. 27—28). Bepryanu criepsa oCHOBHIBAETCH
Ha NapantensgocTH XxacarensHod H  och, OCCKOHEYHOCTH

dy ¥ dy
i A A td ¢
HoAKacaTeAbHON H PaBeHCTBA == = OTKYAd —= &=

(aTn OfcToaTeAbCTBA ¥ JlonuTadd MINOMEHb B § 47).

26 3ak, 205l ~ Jonutans,
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%) 3ra xpusaw, nasectHas ¢ XVII B. nmom Ha3BaHHEM
AexaproBa AMCTa, Boepeue BCTpevaercs y Aexapra. Hesnma-
KOMCTBO CO 3HaKaMH KOOPAMHAT OOYyC/AOBHAO pHaYate He-
NpapuaLBEOe HPERCTABIEHHE O (OpME JIHAMH; BEDHO BHYEp-
YMBANACh AHIEG AHCTOOODPAZHAR YACTL €€ B NepPBOM KBajipaBTe
RAOCKOCTH; 0 GECKOHEYHOCTH BeTBel ee ue sHand. [locaennoio
YCTAHOBHA, noBuaauMoMy, [olireac B 1691 r., onpeaeanswui
BMECTE € TeM acCHMNTOTH KpHBOH; Jlonutanio OMa ToMme H3BECTHA
{cm. § 14). Ksagpatypa wpueo#i nadga . Bepuyaan B ero nek-
UHAX MO HHTETPAABEOMY HCIHCICRHIO (AeM, HSA., CTP. 24—26),
4ro, MOXeET OuiTh, NoGyxsac Jlonmutaas o6paTHTh Ha Hee BHH-
magHe. Kacareasnyw noctpousn depuma (1638), Bappoy (1669).

- Cu. Loria, unt. coa., crp. 51—57, B caocke 13 =a crp. 53
Jlopaa rosoput, uro Jlonutans (u3z, 1768, crp. 59) Hasusaer
auer Paraboloide de M, Descartes®, D10 HesepHO; Ha ¢Tp. 59
0 JlucTe pewn Her, a Haspane ,Paraboloide® ynorpe6anercs
ma crp, 31 u Bnoase npapuabxo. Tam we y Jlopua onewatxn
B YKA3AHHAX CTPAHMI KRATH JIONHTaAf, TAE FOBOPHICS O AHCTE
(9 smecro 19, 243 BuecTo 234).

%) B suaMenatese 4% CTOWT CHOBA AnA ONHOPOABOCTAH
{cp. npum. 34).

) Ornowerme GL:G/, 8 cuny naamyus oSweft runore-
Hy3bl, PABHO OTHOWICHHIO CHRYCOB YXa3adHWX yraos. Bupa-
MEAHE TPHIOHOMETPHUCCKHI BEAHUMH gepes OTBAedeBHHE YHCIa
poobilte — neao BTopofl nonosuup XVIII B, B 0ocoGeHHOCIH
Sitaepa. Jo TOre NOK CHAYCOM, HanPHMEp, MOBHMANH COOTBLT~
CTBYIOWYI0 AHHKIO - KATET, — (IDH AAHAOM YI/Ie MMERLIYW
PasAHYHYK) ARNHY, B 3ABHCHMOCTH OT BEAHYMBN BHOGDPAaRHOrO
3a OCHOBY pagnyca (CHMOTEHY3bl), HA3LBABLKICTOCA NTOAHBIM
cuHycoM (sinus totus). )

Caosou ,k03pHuHeaT* nepesenenc ,les quantités qui
multiplient* (dz nam du), Tepuus .xosduumert® (longitudo
cotfiiciens) nueerca y BreTnl 219 0603RaNEHMA MHOXHTEAN B
uneHe YPABEERHS, BBOAFUIEFOCH IS OAHOPOAROCTH ROCAEAHErO
H OPHAAIOINErO STOMY WICHY HaaAekailee THCAO H3MEpeHuH.
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8) Yeprex JlonuTanA Heynaver M MOXET IIPHBECTH
K MBCTH, 410 < CGE = 4 FGE = 4. 310 npHBeno xoMMenTa-
TOpd H3gamug 1768 r. k owubke. Ox muwer: ,§ 58, cp. 69,
H310%ed, Ha MOH Baraaz, ¢ MeRbUIER TOWHOCTHIO, UEM ADYrHe;
AOKA3ATENBCTBA, KOTOPHE 51 MOTY TOMY RPHBECTH, K COXAICHHIO, ©
CAHIUKOM CUEBHAHML, .

1°. Tak kax % FEG = 4 CEG (uepr. 42) yram npu G—
npAMue # croposa GE — ofuias y o6oux Tpeyrosnukos FGE
# CGE, 10 2ti TPEeyroAbHHKH CAeaoBa’a0 O cHedaTe BROJHE
OAHHAKOBHIMH, J10T HELOCMOTP OPOCACTCH B [Na3a BHHMATENAB-
HOMY i AKKYPATHOMY YHTATERIo.

2°. Ecanm npeancaoxnts, yro yron FEG gomker OmTh
paBer yray CEG, To 3ajgaua pewacrcs odeHb aerko. Mckomas
Touka £ ABASETCR TOMKOA, 4YEPe3 KOTOPYIO NPOXOAHT PAXHYC
kpyra AEB, nepecexalomi mo npopoxxenuw JAHHEKR CF,
COCRHEALILYI0 06e RaHKBIE TOYKH NOL NPAMLIM YT10M, [TosToMy
BeT HYHAH HCKAaTh 3TY TOUKY € MOMOWBK Nepecedenns kpyra
H ranepboan” (n3g. 1768, ctp. 325—326).

Bunosar wyeprex; ueficrsuTentHo, ecam yram npH G —
npaune, 10 CG=GF u CO = OF, u toraa onpeneresue
TOukH £ aGcomoTHo saemenrapHo. Ho Jlonutane ne cran 6u
peibaTh TAKYI0 NPOCTYIO 324449y CTOML CACKHLIM MyTeM. ¥ Hero
CG =+ GF (Beas d==a) m yran npu G BOBCe HE npsaMuIc,
B IPOTHSOMONOKHOCTD YEPTEXY,

© %) Sont égaux et semblables entr'eux.
%) B opurunane: Eu 8tant les fractions, et ordonnant ensuite
Pégalité, 3anucy Buga _‘;:xl 03Hanaer {42 — §?) x4; oHa BCTpe-

yaercA y Hexapra n [spprora (Thomas Harriot, 1560--~1621)
# 3aMeHdeT CKOGKH,
) En Otant les incommensurables.

%) 31a sapaua umeercg y J. B, crp. 30; Bepmysau no-
CPEeACTBOM AH(DepPEeHUMPOBANHA BHPAXEHWA IAs BpeMeHH NpH-
XOIHT K TOMY ¥€ YpaSHEHH©, AHANOrMUHAS 32434 paccMarpu-

26*
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Basach JleliGrauem B ,Nova methodus*. Ha npawof SS zpe-
Gyetca pa3ncKaTh TAKYK TOYKY F, uto6u cymuma r« EF + 4. CF
(£ 1 C-—7ougn, nemautde no pasuble CTOPOHH NPAMOR, £ M
£t — NOCTOAHALIE) GHINa KHEHMYMOM; JIeHGHEHIL AZeT ONTHYECKYK
' UATEpHPeTaunIc 8afauH (£, r — NAOTEOCTH CPeld, pasfAeacHHNX
npauofl SS); xoa pelIeHHs Y Hero pHavase TaxkoB e, KaK
y Bepuyane u Jlonuraad, HO OB He COCTaBASeT ypaBHEHHS
YETBEPTOH CTeNeHH, a NPUMEHAET PE3YABTAT RUdepeaunposa-
HHA K BHBOLY SaKOHA, WTO CHHYCHW YIJa NadeHHA H [penc-
MAEHHS OTHOCATCA O06paTHO NPONOPLHORAABHO NAOTHOCTH CPeA
(cp. craTou, Hanannue G, Kowalewsky, crp. 9—10).

%) Cp. 1. B,, c1p. 32. B mamyckpunte nekunit Bepryaan
nonywalweecs KyOHYECKOE YpABHeHHe OCTABAEHO Hepe-
IEHABIM.

#) 3azauz of onpemenennn AHE KparyalliHX cysepek,
kax coofwax M, Bepayaan s Journal des Scavans or ameaps
1693 r., sanumana ero u 6pata $kopa B TeueHue 5 Aer. OH
NPHBOAHUT TaM JHINb PE3YABLIAT pellleHHa, chopMyaHpoBanauit
B 1ex we cnopax JlonuraseM B npesnocaenmelt ¢pase pewe-
HHA (cM. Joh, Bernoulli, ,Opera omnia“, 1. I, cTp. 64). Bpema
nyGaHkauUHH coobmenus BepHyasH ¥ Hanuune 708 e 3apaun
y J. B. {c1p, 33) nuwiHnA pas noaTeepiAdIoOT 3aBHCHMOCTD JIOTmH-
Ta/18 OT Bepuynin B cIpaBeRIHBOCTL OTHECEHHH COCTaBAEHHR
OPUr¥HANA KOHCNEKTa luBeHnrapckoro mareMatHka k 1692 r.
Ycraperas TepMHHOZOTHA H TAMecrbt uanoxends Bepuyaan,
Ha Koropoe ‘yxaswsaer lllapxenttang (J. B., cTp. 54—55),
CBHAETEALCTBYIOT O TOM Xe.

3apauedl STON 3aKANNMBAETCA Kak y Depuyaam, Tax
u y Jlonurana ornea o6 3xcTpeMymax,

%) Eme depma okono 1640 r, ykasas, wro B TOuke mepe-
rs6a Yroa KacateabHON ¢ OCbI0 HMEET MAKCHMANBEOE MM
MHEHMaNbHOe 3HaveHHe. B 50-x roxax XVII B. sTHM Bonmpocom
aauuMaance lolirenc, CkayTen, onpegessswmmil MecTo mepe-
Tuba KaK TOUKY CAWAHHA TPEX TOYEK NEPECeYeHHA KPHBOR H
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npauo¥, xe-Cmos, ['yaze, onApaBmufics, BEPOATHO, HA MBCAD, YT0
H2 TONKH Meperu6a HCXOAST RBE COBNANAMME KACATEADHHIX,
u ap. B ,Methodus fluxionum* HeioToR 1an npasuno paxoxae-
HHA ,TouxH npaMHsHu®* (punclum rectitudinis} ¢ nomowsio
NPHPAsRABAAAA HyN0 BTOPOH ¢MIOKCHH, T. €. BTOpoH npous-
poanroil. Jlefi6anu 8 ,Nova methodus” yrpepxaas, 910 B TOUKE
nepernba ddo = 0, nprdeM, HECKONBKO HEYNAYRO BHPANANCH
nyvcan, 910 rouxa neperuba (punctum flexu contraril) umeercs
TOraa, Korfa L,AH ©, BA dv He DapHW HYyal, 2 4dv paseR
Hyao®, Ha camom nene ¢ u dy Moryt OuTh DaBAN HYAHO B
TouKe neperufa, XOTA 5TO A HE NpH3HAKH ee Baanuus, Ha ne-
pemeny sHaka ddv Jle#t6uuu Takke yxasmsaer. JIna xprso#t,
3aNaHHOA B MOAAPHHX XOOPAMHATAX, TOUKH nepernba Hsyuan
B 1692 r. . DepHyAAH, OCHOBHBASCH NPH KX ONpeAeTeHHYM HA
TOM, YTO OTPESOK, OTCexaeMuift KacaTeabHolt Ha HenonBUKHONA
ocy, aomkeH GBITh QRAA  KacaTeapnoli 8 Toyke neperna
HaHMCHBLUIHM.

Monpotaocta eM. T. [ lleﬁren, LkHT. cou., 4. II, u Cantor
uur. cod., T. L

Onpenenerue toyex nepernba y U, Bepryasu raacur:
,CyuecTByloT HeKoTOpHE KpHBHE, o6ranaomue nBOAHOH
KpUsHIHO#, a WMEHHO CEPBAa BOTHYTHE NO OTHOWERHIO K OCH,
a 3aTeM BHAYKIAWE, WAM HAOGODOT, CIIEPBA BHMYKAHE, 2 34TEM
BOTRYTHE; TOUKA, OTAEAAIOMAA STH /BA K3ru0a, SBATIOUIHECA
KOHLOM [EPBOTO M 1AYANOM CAEAYIOIET0, HA3HBAETCA TOUKOA
neperu6a“ (J. B., c1p. 38).

Touks BOsBpaTa, O KOTOPHX roBopHt Jlomurtans B sTol
raase, - IEPBOTO POAS; B HWX BETBH KDUBOA Parnoaaraiorcs
no pasane CTOPOHb OT Kacatessnolh. B ,Judepenunarsuom ne-
uncaesnn® Bepuyann oue He scTpevawTea. M. Beprynan B 1695 .
coofmua JiefiGuKUy, YTO nepenkcuiBaaca padee ¢ JlondTanes
no BONPOCY O HAAHYWM TOuEK BO3BpaTa Y XPHBHX Bpone
noayxy6uyeckol napabomsi, Tak kax KoppecroHaesuus Jlonu-
Tasa 4 BepHyanK noAHOCTLIO He GW/a onyGAHKOBaKHa, TO CYMHTh
O pasMepax BNHARHA MOCNEABEro Ha NEPBOTO B A2HHOM CAY-
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94¢ TPYAHO, HO B N0AB3Y GAABLIUNX Pa3aMEepoB 9TOTO BAHARHA
FOROPAT BCE ofuiue €006pancenus, muckasaHmwe Bhwe. Ha-
38aHUE TONEK neperala ¥ JlonuTaasg, points des rebroussement,
IpHHARNEKHT, NOBHAuMOMY, U, Bepnyaau,

Toukn Bosspara serpewaores, MeXAy npouum, = ,Trafté
de la lumiére* Mofirenca (cocrasa, oxono 1678 r., manevar. s
1690 r.); 8 H3BECTHHX CAYYasX, MMEHHO, CBETOBLE BONHA
HMERT opMy conpHkacaomuxcs BHIYKAOCTAMY KPUBWX (cM.
xomen VI ra. .0 ¢opme MPOSPAUHKE TeA, CAYKAWUX LAA
nperoMaeHus u OTPaXEHHA*),

%) 3amedanus Jlonarans OTHOCHTEARHO TOYEK nepernba
HEMlOAHK; OH orpanmsusaerca HCTION530BARKEM BTOPOro IH-
deperunana, ne paccuarpueas Toro cayuas, korpa ofprujaeTca
B'HYA: DAz BHICWIHX NPOUSBORHNY, HAIN AHdEDPEHUHANOB,
Hepsoe geraspuce HCCRENOBRANE OCOOMX TOYEK KPHBHIX Co-
Aepxurcs B Introductio in analysin infiniforum D#nepa (1748).
3necy oH, nepemecs nauano KOODIHHAT B HCCHCRYEMYIO TORKY
M{p,q) ¢ nosomp dopMyR x=p .t 4 y= g + u, sanucs-
BaeT ypaBHeEMe kpHBOH B Buue:

At Bu+ COfDiu B2 4., =0

U paccyarpupaer cayualt, korma A u B B Touke M pasun
Hymi0. YpaBHeRHe ApHEHMaeT, Boofille roaops, BHA:

CO4 Dtut B 4. =0,

Touka M — nByxpatuan. KpuBas B cocencire c rel umeer popuy
KpHsofi

CA 4 Dty Eut =0

(0T6pACHBANTCH naeHN € BHCHIMMH CTeReRsMM t, u); ecan
D —4CE <0, 10 M—u3zon npopdinanTouka; ecan D2— 4CE ~>0,
To—IBOAHAR, B KOTOpOH KPHBas MMeer aBe Pa3HUHKE Kaca-



]

N

{TPUMEYAHUA PEIAKTOPA 407

TeabHwe, ecan D? — 4CE =0, 1o o6e OTH KacaTEAbHWE COB-
MaaawT, H KPHBad HMeeT, Booluie rosops, TOYKY BO3BPATA.
B cayyse C= D = E =0 touka M 6yaeT KpaTRoCTH 6onbiue

Reyxr H T. . Ycaosms Sitaepa D’—4CE%O HuHE JXA

kpusoft f(r,y) = 0 sanamyrcs B BUAC

Sl — S Fyy 30

Tepuun ,ocobue TO4KK* (points singuliers) eeesen Gua
3 1740 r. @pasuyackum MKatemarhxoM ge-I'wa ne-Marbsou
(Jean Paul de Gua de Malves, 1712—1785).

Bropo#i ruiBoA npasHna, OCHOBHEBAKUIHMACH HA NEpeMeRe
auaka ddy TpW BOSPACTAEHR aGCUHCC, SBHO HeNpPHMEBHM
K TONKAM BO3Bpata, B COCEACTBE C KOTOPHMH OpAHHATA
HNEeT ABa 3HAYEHHA.

BuBoX nNpaBuAa 2as ORpeRETeHHE Toduex Teperuba y
W. Bepuyanu I8 AEKAPTOBHX KOOPAWHAT MO CYTH TOT e HO
OB ZaeT NBA TPaBUAA, KOTOPHE, KAK, MOBULHMOMY, S2METHR
Jlonutaxs, coBnagawt (cM. J. B, c1p. 38--39).

MoapoBuocth 06 0coBHX Toukax 2-ro MOPRAKA B MpH3HA-
Kax ux cyuectoBaans oM. y L. X, Bamze-llyccen, Hypc
ananu3a GeckoHeyno Manptx®, 1933, 1. 11, § 316 u ca.

*

7) [ocaenHsa nponopuxs MR : TH =TH :HO nony-
qaerca M3 mR:RM=TH:HO. [lpu urenun 3toll - ue-
nH Dponopukit He cremyeT ynyckath W3 BHIY, Wr0 3HAK pa-
BEHCIBa OTHOCHTCS AHIIB K HENOCPEICTBEHHO COCXHHACMAM

dx
BEITHUHRAM (1‘. e., Hanpuuep, BT =y @) a HE K OTHOLIEAHUAM
BM.BT 4 1. n. .

78) Pesynn1aT, noaysemHnit saeck JlonutaneM, RECKOALKO
OTAHYAETCA 1O BHAY OT HHEH® ynorpeCaaemofl GOpPMYIH.
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Ecan obossauuts y vepes p, dx uepes p dw, T0

__ya'xm do
8,=BT——dy dp .

flpn IHpepeAnRPORaRNE (dw — nocroauno) nonyvaeTcs:

2p do dp? — p2 dw d?p

S dwd 4 2 do dp? — (2 4 a¥
Ot = OH + Hf == £ 52 + 2% mdpiﬂ il By
flpupasausas sty gpobhb HYAI0 M cOKpamas Ha pdw, noay-
UMM H3BECTHOC YCAOBHE TOYEK Neperuba p nOAPUHX Koop-

AHHATAX;
- pide - 2dp? — p a8y =0,

Tax xax Jlonutan Geper npu AndepestHpPOBARNK NOCTONEE LI
de=pdw, 10 ou NONYHaeT OTAHYHYK QopMyAy, B KkoTo-
¢ po#t ddy ue coBmagaer ¢ ddp,
COOTBETCTBYIOIHM dw = const.
(Cpaeuenwue $opuyr noxasmpaer,
YT ddy — ddp = a2 .
Busox U. Bepuyanu reckons-
KO oTanveH. Toraa xak Jlonurans
Geper aee cocenmue KacaTenvHue,
Bepuyaan paccympaer rax (J.B.,
Yepm. 12. ¢tp. 44—45). [Tycts B - touka -
. nepere6a. Us nomoca F npo-
BORATCH npaMuwe FB, F§, obpasywumue Gegkoneyno Manuf
yrox BFb; saten BOCCTAHABAHBANTCH NEPUEHAMKYAAPH Kk HHM
FD, Fd. Kacarennmag p TOuKe nepernba Bbd ssagercs OOHO-
BPEMEHHO KacaTeNbHOH B Touke & {umenno B CHMY T0ro, yio
B —1rouka neperuba, rge racarennume g ABYX Geckoweuno
GAM3KHX TOuKax cosmaganT; cp. § 67 Jlonurans). Ua nenTpa
¥ onucusanrca ayri Be, gd u BBogstca o0603Havennn
FB=Fb=2FD=Fd= t, Be = dy; rorna be=dz, gD = dt,
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Ws nono6us cextopoB eBF u dFg, AbeB u AdgD
CReAyes, yro
FB:Fd=DBe:gd n be: Be==gqd : gD,
OTKYyNa
2
@ H tay = dz dt.
V4 2z

gl =

Hanee (B cuny moxobus A 6Fd u A beB, rne eB paccuaTph-
BALTCH KAK MpsMax):
Fd: Fb==DBe: be,

T. &
t:2=dy:dz ’
CaenoBateabno,
dyS = d2? dt,
— 6% dw
Hmes B Bupy, w10 dy =pdo, z=p, == F7at NETKO

NONYYHTh OTCHORA HIBECTHOE YCAOBHEe TOUKH neperu6a.

) CoBnafiedne OKONO TOWEX neperuta XBYX GecKOHewHo
GnHaKHX KacaTeNbHBLIX, OTMEYAEMOE, KK Cka3ano, u Bepryasw,
COOTBETCTBYET TOMY, 9TO G6iH3 neperk6a paccrosHHe TOYEK
KDUBOA OT TOYeK «acareabmOfl ecTb GeckOomewHO Manas 3-ro
nopslka, 3 He 2-T0, KaK 3TO CAYYAEICA B OOHKHOBEHHHX TOU-
Kax (IpR pa3nomenu# no opmyae Teiinopa pasHOCTb OpAH-
Hatet KpuBolt ¥ H opanHaTH KacaTenbHoH y Gyner ¥V — y =

k] »
=%—,f’” (x4 6#), B cuay 1roro, uro f7(x)=0; |6|<1,

h — GeckoHeUHO Manoe npupaleHue), Mexay npouHM, pas 31
KacaTenbHbe COBNaNaswoT, JIomKTano c1eaosano 6bl NPeATIoYecTs
BWBOX YCIOBMA TOYeK meperw6a BepRyasn (cwm. npenwayigee
nprMeyanne). HupunuressMansuull  CMBICA  yTBEpMAeHMA
OTHOCHTEABHO TOUEK BOIBPATA COOTBETCTBYET TOMY akKTy, 4TO
TOUKY BO3BDPATa MOMHO PACCMATPHBATL KK CTAHYBUIYIOCA NETTIO
Kpueold Gax3 yanosolt roykn, [Ipd CTATHBAHHHM NETAH ABE APO-
XOffHeE Yepe3 yaen pasauyRLe KacaTeabHnle CONHKA0TCA; Yron
NeXAy HAMH HEOrpPaHHYCHHO YMEHbIIACTCH; B NPEACIE OHK
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CaYBIOTCA, KOTAA NeTAN TIpespaltaerca B TOYKY BOSBpara.
Kpome Toro, 8 Touke BOSBpara kpHBas cHAbHee ygangercy
OT xacaveasHOH, yem B obbixHoBenHON, —O6ocHoBaNHe ofonx
9THX peayibtaroB y Jlonutaas cTpajaer rem HENOCTATKOM,

a2y

YTO B TOYKe meperunfa Mower OuTb I =% a B 10uKeE
ay
did
YRPEKAIH €T0 B TOM, 4TO H3 €10 TeKCTa crieayer, Syaro B Toukax
neperafa o6xsatensro ddy = 0,2 B roukax Bosppara ddy = co.
Eme B&pl‘lﬂb(‘}ﬂ (1724) orsernn, uro npu ddy = co mower me
HMETLCA TOYKH BO3BPata (cp. § 70 ,Anaanza® u KoMMeNn-
Tapaft Han, 1768 r,, crp. 344 u 346). Texcr Jionmrans zeft-
CTBUTCALHG Jaer 31eCh NOBOA K HEAOPA3YMEHHIO, HO H3 ero
PELICRHA 32039 BHAHO, UTO O 3HAA CAYYAH, KOLAA npu neperuGe
ddy = co(eu. § 69).

%) Ecau nepenncate ypasuenne

ax?
Y=ara

BO3Bpara GuiBaer paBHO H Hymio. Kommentatopu Jloanrans

B GopMe
ad
Y=e—mra

TO BHRHO, 4TO PDACCMATDHBAEMAS KPHBAS €CTh CMeleHNAR
Bepchepa AHbesH, ypasHenne KoTopok o6uIgHp 3amycHBaeTCS

TaK:
ad
y=wra

Kpuaas umeer nse rouxn fniepernta, H aCHMNTOTOH CRYWHT
ocb Ox. Bnepere BcTpedaerca manmcamnge BHIUE YPaBHEHHE
y Pepna(1657), sauumapmerocs KBaaparypo# kpueott, Hassarue
versiera (Bepostmo, or JAATHRCKOTO vertere — obpamars, a#o
OTHIOAL HE€ MHTANbAHCKOE Yersiera — BEllbMA) OH2 nOAyuMAa
B 1748 r. y urammauexoft YueHOH-MaTeMarHka AHbesu {Maria
Gaetana Agnesi, 1718—1799), Amnean ONpeaenner ee TeM Cpol-
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creom, uto AB:BD= AC:BM, orkyla cpasy BRiTeKaeT
npu AB =y, BM = x npuBexenHo¢ ypaBHERRC.

Cu. Lora, uur. cou., ctp. 75--80.

Bepuyaiu pasbupaer STy 3ajauy (CM. J. B, c1p. 39). Yep-
resk B komun J. B. nupn stoM rpy6o HesepeH. - lapxetitana
yKa3nBaer, 470 ,OfIHOBPEMEHHOE HCIONb3OBARME 910t nouTH
Ae ynotpeGasBiuelics TOrAd KPHBOH XAPAKTEPRO AAA 3aBHCH-
woctn Jlonuraaa ot Bepaymm {J. B., crp. 55).

al) CaepyeT NOMEKTb, YTO JYAIMEEHHAA" LHUKAOHRA Jlonus
1819 HA3WBAETCA TENMEpb YKOPOUEHEOR, ACHCTBUTEIALEO AMEl-
welt rouxy mepern6a (yArHHeHRAs W o0nKHOBEHHAA NHUKAOBAA

ee He umewT). Tak xak DF=%AD uw EF=ED - DF,
bu . .
10 ¥y = z+-a—-.

87) Pepmyaiu pelllaet STY saAayy TO¥e ABYMSA enocobamu:
J. B., ctp. 40—42 u 45—46. Y on u JlonuTars He NOALIYOTCA
JARIISUMH KODHAMH YDaBHEHHS, He NAOLHMH TOYEK neperu6a.

8) 06 w10l kpuBok coobwan B MRCHHAX Frofirency
(1663) ne-Caos; ee HasHBaioT KoRXOUAOR Cnwsa; ne-Cato3 onpe-
peaun B 1663 r. ee ToukH mepern6a. Kpusas 313 nOTOM 6mna
3a6uiTa 0 80-X rofos WpPOINAQro Beka.

TlonpobHocty cM. y Loria, mat. co%., CTP. 71—74.

BepuyAnd pewaer 3afady H B NPAMOYroAbHWX W B Moasp-
umx koopausarax (cM. J. B, cvp. 42—43 n 46—47). Noasproe
YpaBBeHHe KOHXOWBI ne-Cito3a, 2CaH B3ATh PF = p, X APF =0
M 32 moaKe BwOpare P, a 3a monapeyno ock — PA, 6yner:

(p cosw — B) = acosPo,

PD = L-,
CO0s w

utbo
DF=p—

cosw

Mo HeaocMOTPY NpH BhXJaAKaxX B BHPAMEHHH IR dy u
ddy mesepeH 3HAX WHCIUTENd, A B 3FaMEHATCIS ddy, xpome
T0T0, HEAOCTAET MHOKRTEAS X (CP. KOMMEHTapAf HBX. 1768 r.,
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crp. 349). Ilosuanmony, B mepsom napamwun JlondTtaas croano
BMECTO daxx — 448 po oneuarke 4ax—4x8, uyro omuSoumo
60 HenpaBaeHo caMum 8BTOpPOM Ha 4ax — 442,

JloGonutao, 4To B ABYX Mectax stolf 383aYN MHeTCs
He xx, 8 x% (b nan, 1768 r,),

8}y MapaGoanzeckas Cnkpans Onna Bnepswe Baesena
5 169] r. fl. Bepayanu, masusaBmmy ¢e ,parabola helicoidis*
uM . spiralis parabolica“. Own cornyx och OBHKHOBERHOR na-
paloatt B oKpykHOCTE AED, 3a opammat. NPHARA nepnek-
anxyasaps k He#t £F, 3a abeumeew ee orpeskn AE M ceasax
KOODZHHATH TOH Xe SABHCHMOCTMIO, YTO M Yy napaGoan:
EF? = bAE (y Bepuynmm: y2 — {x). B nocsawennoft srolt xpu-
Bo#t paGote, onHpalowelica na neRORHIEB arropupm, BlepBLe
Ouitu BBEACHN nOAAPHME Koopannarsl. 5. Bepuynn fIOCTPOH]
€€ KacarenbHHE, TOYKH Neperwba, paimern KBaApaTypy M caex
ee PEKTHOMKALAI K KBagparype HekoTopo#t KpuBoOM, ¢ no-
NOWEIO XOTOPOR OTKPHA pAx ceoficte ayr cnupann. PexTy-
HKAUNR ee, MeXUY NPOuHM, TpHBEAd €ro PAKTHIECKH K Nep-
BOMY B HCTODHH MaTeMaTHKH JATHNTHYECKOMY HHTerpany,

Ecan ofosmauuts y=p, b=9p 2= aw, T0 noaspmoe
YpaBuenue cnupanu Gyner:

(p — a)2 = 2apo.
dopMa kpusod mMeuserca p JABHCHMOCTH 0T BEAHYHHM
Apobu —:— ; ¥ Sl. Bepuyaru pacemorpen caywan -;—= 4n.

Cum Loria, wut. coy., crp. 439-—440.

Cp. pewenne sanaun y J, B, ¢1p. 4748, TNocnenane npa
HACHA YDABHCHHS R1A ONMPEENEHHN TOUeK neperu@a, 8 peayns-
TaTe OWHOKH npy BHYHC/ICHHAX, B DYKONHCH Bepuyaau nmemwor
HeBepHNE 3HaKH,

&) Passeprkn BOEPRLE NOABAATCA B »Horologlum
oscillatorium* Tofireaca, KOTOPHA # HA3Ban ux 3BOMOTAMH
(ot AaTHHCKOrO evolvere — paisepriBars). 3ametHs, uT0 HOp-
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MAAH K UHKAOMAE KacaloTCa HeKoTOpoH ApyroH UBKAOWAH,
paBHO# nepBoit W AMIIL CMELieBROA MyTeM NapaAneAbLHOrC
NepeHoca, OH YCTAHOBHA, 4YTO NEPBAs MHKAOHRA (pasBepTH-
BaiowWAAcA) TNOAYYaeTcs mpH CBEPTHIBAKHH €O BTOpOH (pas-
BEpPTKH) BHTH, OAWH KOHell KOTOpoR 3axpemjeH Ha paspeprke
H KOTODaf NPH CBEPTLIBZHAH NOCTOAHHO OCTAeICA HaTAnyToit.
[ofirenc ByBer 0CHOBHOE CBOWCTBO Pa3BepTKH (KacaTenbHas
K Hefl HOpManbha K paspepThisaiowmeil). OcHoBHBasch no Cy-
IIECTBY Ha TOM, YTO 3BOJIOTA €CTh MEeCTO TOHEK NepecederHs
6eckOHeYHO OAH3KKX HOpManeH SBOABBEHTH, OH, ¢ NOMOWLIO
HHGHBHTESHMAILHBIX paccMOTpeRyi, nan cnocob onpenenenHs
TOUEK BBOAITH H BHPAXKEHHE AANHH OTPE3Ka HOPMAIH MEWAY
ssoaotoll M ssoabserTof. [ofirenc woapoGao wccaeaoBan
3BOAIOTY LMUKAOKAK, KOTOPYIO HCIOAb30BAR B TEOPHH MAATHM-
KOBHMX 4acoB, a TaKWe napaboabt, ofoGweEgnx napaboa
depma, sanunca ¥ ranepboan. Pasescrso Ayrd pa3BepIkd N
CBEpHYTOrO C uee OTpeska HHTH Jano B pyku [ofireucy
YAOSHEHN npHeM DEKTH(PUKAUMH DPANA anTe6pPaHyeckHX KPHBHX
B aarebpanyecknx yaxuHax (460 pa3zeepTkH anreGpaHuYecKHX
KPHBHIX CAMH CYTb anrefpaHuecKne KpHBHiE). '

B ,Methodus fluxionum® HsioToH TaKXe HCCICAOBAN K NPH-
MEHAA PasBepTKH.

PaaBeprkH OblIH NOABEPIHYTH IOAPOGHOMY H3YUEHHIO
¥ 8 Jlekuuax no uurerpanbdoMy ucuncaennwo® WM. Bepayann.

Paauyc pa3eepIkH (paguy¢ KPuBH3HW) JlonHTanh Bashi-
BaeT rayon de la développée.

Jsom0TH ABAAIOTCH OFkGaIOWMMME  HopMadeH xpuBOR;
obo6wenune 3soaT Aaa B 1703 r, auameHuTuift ppannyscknit
duauk Peomwop (René-Antoine de Réaumur, 1683—1757); om
8aMEHUMA HOpManw ceMelcTBOM NPAMHX, NepeceKafHX RaH-
HY!0 KPHBYIO WOX MOCTOAHHEIM YTJAOM.

Cu. Lorla, ndr. coy., crp. 614--628 #u Cantor, 1. III,
cTp. 140—143,

88) TlourH Bce mepeuncaseMuie B § 75—76 cpoficTea pas-
BEPTOK ONACIAL M MOkasawsl & 15-ft  neknuu ,Murer-
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PantHOro ucuncrenma® Bepuyaan (man. G. Kovalevsky,
crp. 83—66). Mokasatensctsa, Bmpovew, y bepuyaan un
Jlonkrana muorza pasanumm.

87) dopuyny paanyca KpPHBHAHH B NPAMOYIOABHHX KOOp-
AHHATAX MOXHO O8O Gy NORYYUTH H3 YNOMAHYTOrO B upam, 77
FOHreHcoBa BBIPAMEHHA A9 OTpeska Hopmandw, B ,Methodus
fluxionum* (npo6s. V) HplotoHa Ona sueeTcs B MotH coape-

MEHHOM BHAE:
122V 1 + zz
—-——-—z. ;
rae 2=y, x=1. B dopue
ds3
dy ddx
(s ~ anuua gyru, y — abcumcca, x — OpanHata} ee xan
B 1694 r. 4. Bepuyxsu. B suxe (et + dy)V de? + dy oHa
~—dxddy
HueercH y W. Bepuyaau (me. man. ,Huterpanssoro mcume-
aenua®, crp. 7I). Busos, aasaemmlt M. Bepuyaas, towno
COBNANALT ¢ TeM, KOTOpuIA JIoNuTARb NPHBOAHT NepBLM B § 79,
Apyrok Buson Bepuynan (rem. uan,, crp. 71—72), y mero, Bupo-
4€M, M3NOMEHKL HE 10 KORKA, eCTs TPeTHH cnocob § 70 Jloanrans
PopMysa pajuyca KPUBHIEW B NONAPHHX KOOPAHMAATAX,

MC= Y942+ yay: Vdrt I dy?
dxStdx dy? — ydx ddy

2=

OpH 3aMeHax
X y=p dx=pde, dy=dp,

dx? 4 dy? — y ddy = p8 dw? |- 2dp? — pd?p
{cu. npuu. 69) nepexoanr B usBecTHOE BHpixenue:

@)

dp \2 dap
3 — —_p—t
-2 (dm P 2ot
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%) Boo6.te roBops, B TOTKe Nepernfa pamuyc KpHBHIHE
paBeR GECKOHEYHOCTH, Tak Kak B HeH y' = 0. Oguake Mo-
TYT MpEeACTABMTBCA CAYYAH, KOTAa B meperHée paauyc npe-
TepreeaeT pa3pHB HHOTO pold. ITO MOWeT NPOU3OHTH,
Koraa # y' u y? b s10i Todke paspuBAH. Hanpumep, kph-
Bast y® = x3 g gayane KOOPAUHAT KMeeT neperub; fanee, TaK Kak

3 -2 6 1
r_ 2 5. 7 e e 5
o Y= y R
. 3
9 _A\T
“(1-{-2—5,( 6)
B 6§ ..
I

{lpn crpemiIeRMH X K HyAl0 7 HEOTDAHHUEHHO YyOulBaer,
RO B CaMOM Havajle KOOpAMHAT OH paspHBeRr BMecTe ¢ ¥’
H ¥y H He MMeer ONpegeseHROr0 JradcHus. Peayabrat, no-

ayyaembid  Jlonurane, obBsc-

HRETCR TeM, YTO OH KCXOHHT m
3Mech H3 MHOTC MOHMMAHHA pa-

OHYCA KPHUBH3HW, uYeM OGHIHO U

Ecau paccuarpueste nocaegauft

K4K PagHyC COmPHKAacaerccs
Kpyra, T. €. Kpyra, CAYXauero
NpeReaoM AAf KpPYyros, mpo-
XOAANIHX Heépe3 TPH TOUKH KPHBOH, CTPEMALIHXCH CAHTLCA
B OZAY, T0 B caydae, paséupacmoM JlonutaneM, conpHkacaw-
wniica kpyr Be onpeleseH. [lpx pasauusom sunbope nocae-
EoBATENLBOCTEH Tpex Touek Ha Kpuso#t nosyuaietca pasany-
Hbl¢ Pe3y/bTaTH; TaK, €CH MOCTOSHRO BUOHPATL HX HA CEXYIIHY
MPAMBIX, NPOXONAMKUX YEPEA TOYKY Neperuba, 10 noaydaercs,
370 F=00. B o6uuHOM cayuae npeaeabHOE NMOAOHEHHE CO-
TPHKACAILLEroCH KPYra He 3aBUCHT OT BmSopz nocnegopa-
TeALHOCTEH 3THX Tpex Touek ¥pusod. [lo cyuectsy JlonHrals

Yepm, 13.
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onpenenser pamHyc KPHBHIHW B TOukKe Neperufa kax mnpe-
ReAbHOE 3HAYeHWEe PagHYCOB KPHBHIBW CAOBRA K CHpaBa OT
see. Torna, neficTeutesbno, # AAA KpHBoR yb = x8 nmoayuaercs
110 IpHBEAEHRH:

25 Ly 4 gn3
r:—-s-xb<xb+2—5)x

limr=0.
x>0

AHanoruusnoe o6CTOATENBCTBO MOMET BCTPETHIBCS, €CHH
COeAHRHTL X8e AYFH KPUERNX, ORHY BOLNYTY® H ApYryio
BHNYKkaAYio, 613 COEAHBAEMBX KOHUOB KOTOPHX 7 HEOrpaHH-
4eEHO yOWBaer. Paspnis paguyca KpPHBH3HM B Neperube aer-
KO MOAY4HTb TAK¥eE, COERHHHB, HANDHMEP, ABE NOAYOKPYH-
HOCTH HanNOXOGHE CUHYCOHAN; PajHyC KPHBHSHH Ofnpenenex
CleBa M cnpaBa OT TOYKA Neperufa M NpH nepexoae uepes
Hee Menfer 3HAK.

W. Bepayaau coobuwan B 1695 r. Jle#Gunuy o csoef ne-
penncke ¢ JIomKTaleM no BONPOCY O paAuyce KPHBHSHE B TOY-
KAX nepernBa; mpH 3TOM, TOBOPHT OH, OH¥ OPHUMH K yOem-
REHHIO, 4TO GHIBAKT TOYKH Neperua, B KOTOPAX » PABEH HYI0,
a He¢ GeCKOHEYHOCTH, APYTOIo KOHMEWHOTO 3HAYEHHR paiHyca
KPYBH3HK B TakoH Touke 6uTb He MoweT (Leibniz, ,Math,
Sehr.%, 1, {11, crp. 185).

Tew we BonpocoM saHuManca B 1750 r. mpefiuapcxuf ma-
temarux Kpamep (Gabriel Cramer, 1704—1752) (cm. Cantor,
uMT. cou,, 1. IIf, crp. 840).

) 3ra sanaua pewera OGuAT ewe [IoiireHcoM; umeercsa
pewierne ¥ B ,VurerpaleHoM KcyncaesHw* . Bepuynin
(HeM. nan, <tp. 69 u 73—74, B pmansHeiduteM 0pH CCHAKAX
Ha 9TO HapaHne crapatcs Oykem I. R.).

%) .eoMeTpHuecKHe" kpHANE ~— 3T0 arreCpaHyYecKue
KDHBHE; TOMBLKO HX YPABHENHA MOKHO OHAO BHPA3uTh TOria
B NPAMOAWHEHHHIX LOOPAWHATAX B KOREHUHOM {He AHdepeH-

W...13
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HHATLEGM) BHAE C NOMOMIBIO HABECTHHX 3HaKOB GYHKUHA,
Tepuun ,aareSpamuecke xpuptie* ssen eie B 1684 r. Jlef6-
HHI, SaMEBHBIMAR HM MpHHEAfIEKAUIEE €My XC BHpaXEeHEE
»AHAANTHYSCKHE KPHBHIE®.

TpancuenfenTame KpuEne (Toxe TepMuH JlefiEHna oOT
1686 r.) maswBauch Mexauudeckumu. . Bepayman npn-
mepRo zo 1700 r. npuaepwkHBaacd CTapoR TePMHEOZOTHH,
yxopenusiefica B XVII . Snarogapa Jexapry.

#) Cp. L. R, c1p. 66.

#) OTHOCHTENBHO BCEX JTHX YTBEPKNECRRA CM. Takie
npum. 80, BooSule rosops, B TOWKAX BO3BpaTa IEPEOrO poaad
pamvyc KpHMBH2EN Dased Hynw. CM., HanprMep, 2. Yesapo,
e DNeMEeHTIpHER yyeGBHK anrefpanveckoro aHaausa H HCHHC-
aenns 6eckoneyno Maanx® (mep. K. A. Ilocce, 1914, 7. 11, § 608). .

) JpoMOTH AMRICA H IMneplosW, OTHECEHHBHI K 1aB-
AKM ocaM (oonyocH g, b), GymyT:

32

8

X Y _ i,

2
3

-+ =

o

rae o2 = o? 5= b2 Pa3BepTka BAAMICE =— JAMKHYTad KEpHBAA
B B¢ KomuaeTcA (se termine) Ha manoff OCH, Kax BEYJAA4HO
BHpakaeTca JIONHTanb, SHAKNIIRH, ITO HA CAMOM Jeie OH3
npofonkaercs panee (MHawe EHeabsg Gma0 6M TOBODHTE
0 Touke Bo3Bpara). Pasmeprxa runepboan pasbHpaeIca B
JHurerpaavaoM ucuncaennn® Y. Bepayaan (I R., c1p, 74—~75).

Jlonosuea napamerpa Manoff OCHY, €CaH NPUEATH
coBpeMenHoe ofosmaveHne ocefl, papHa ‘;f.

s4) Cp. I. R, cip. 75—16.

%) PaspepTky forapugMnueckoft cnupasy Hainex . Bep~
gyaau B 1692r. Cp. takxe L. R., erp, 108109,

27 3ax, 2051, — JlOnHTAND.

b -
- .
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%) Crugany BHCWHX NopANKOB ~— oGoGienns apxumend-
BO% CNUPaAH — HMERT B NOMAPHHX KOOpAHHATAX YDABHEHHE:

p™ = ko

(m — NOROKHUTCABHOE YyHCeAo).
depma ONHCAA PSA HX CBOACTB B OZHOM NHCHME OT 1636 .

Ou fan uX KBaApaTYpY M CBell CApAMIEHHE K CHPAMICHMI
napa6oa BHCWHX MOPAAKOB. NMocAensuM BONPOCOM C YyCie-
xoM 3anuManca W Toprueanu B 1644 T,

Cu. Lorla, mar. cos., <Tp. 434—436.

87) [Tpennnysiuult w1eR nepeoro OTROMEHAR TA+m+ 1A0
pe o6beaMEeH TOPU3ONTAaAsHOH 9epToB, MOCKOJBKY HE MONKET

GuTL HemopasyMeunit B MOHMMAHRYM 3ANHCH ( a-+b.cosga-

b \ a8
yaeT Be a+? HO TONbYOD j- )

%) Cp. L R., ¢1p. 75 n 78,

#) C noMouIBIO STOH JACMMH Jaiee Roxa3uBaerca pal
TeopeM O MAOWAAAX A AXHHAX bHryp, OTHOCAUIHXCA IO CY-
MECTBY K HHTETPaIsHOMY HCUHCICHHIO.

10) La quadrature absolue independante de celle du
cercle.

i01) Jlonataas (xax u M. BepRymu B 70 BpeMs) Hasn-
BEeT SNHUHKIOMAN K FHIOUMKAOHAN OOHYHO DPOCTO rou-
lettes, wero nepepof He MPHAEPKHBILTCA.

DHUKKIOHAL BCTPEUANHCh ewe B APEeBHOCTA, 8 NroiIe- '
weesoht cucteme wmupa {il B, H. 3.), coraacHo xoropoft mna-
He1W OOpPAIIATMCh BOKPYT 3€MAH MO STHRHKAOHAANLHLIM HAH
eme Gonee CAOKHLM KPUBHM. Apabcknit yuesn#t Hacep-2a-
aan (1201—12747) ¥ 3mamemtwift Konepmuk {Nik. Copper-
nicus, 1473—1543) samerHaM, UTO NpPH KAYCHHH OKpYXAOCTH
no sEyTpemmell cTopone HENOABHIKHOR OKPYIKHOCTH BIBOE
Goaswero paAKyca TOSKH MepBOA OMHCHBAIT KHaMeTp BTOPOHt

N
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Xyrowanrk u crpoureab [opep (Albrecht Diirer, 1471—1528)
yKa3al Ha MOCTPOeHHe Oco6Oore BHIa SMHUHKAOHRW ¢ Io-
MOwWwel cnennassgoro npubopa. Okono 1674 r. B GHTHOCTS
B MNapuxe natckufl acrpoxor Pemep (Olaf Romer, 1644—1710)
H 00 HEro, MOBXAHMOMY, OCHOBaTels NPOSKTHBHON rec-
serpra Jlesapr (Girard Desargues, 1593—1661) yxasann, uro
3yfuatee koneca, NPODUAbL KOTODHX HMEeT (POpMYy BNHUA-
KJIOHAN, HCNLTHBAIOT HAAMcHbliee Tpexnuwe, CBoHcTBa SNA-
H THNOLHUK/AOHA GHinH NOAPOGHO UCCNCNOBARL TEOMETPRYECKHM
nytem aa-IupoM B 1694 r, RasmuyM psa Teopem 06 ux xsa-
Aparype, cnpaMIeddH (KOIZa OMHCHBAIOWAR TOYKA NEMHT HA
nepudepryH ONHCHBACUIETO KPYTa), KAcATEAbHHX, Tenax Bpa-
meHds H T. A0 OH Bo3spamanca K HuM Tauxe 8 1706 m
1708 rr. Psa mexaBHYeCKHX NpPHACKEHHR 3TH KPHBHE noAy-
YHAK B ,MaTeMaTHYeCKHX Hayamax HaTypaabRoR duaocopmru”
Hoiwotona (1685), rae uayueHbi TaKke HX 3BOMIOTH, BecbMa
KeTtasbHO NpoBegeHo paccMorperde ux B VATErpansHOM
ncuncaesnk® M. Bepayamm (L. R., c1p. 92—108).
Cs. Loria, unrt, cow,, c1p. 479—=504.

103) Cp, owems cxoaHule dopmyaupossu B 1. R, H. Bep-
Byaaw, crp. 100—101. V. Bepayaid 1aer A0Ka3atedbcTso
3THX CBOHCTB METOXOM HHTErpanbHOro MCYHCAERHR.

13) Cp. I. R., crp. 101,

14) B I. R. H. Bepryazn (ctp. 101): ,Ecnn obpasyrowm#
KPYT' ABHXETCA NG BOTHYTOH CTOpOHE HEMONRHKHOTO, T AHA-
MeTp 00pasyiomeroe Kpyra CTAROBHTCA OTPRUATEASHOH BelH-
yukofl, [l03TONY AMA TOAYYEHHA CNPAMACHHS W H3MEpPEeHHR
ANHHE B NAOWIAAH HHKIOMAANbHOR KpHBOH HyXHO TMPOU3BECTH
CreAyOULTIC 3aMEEY“ # T. A.

105) [Toa OTHOUIEHHEM NHCeJ, OUESHARO, MOHHMaercd OT-
AONICHHE PAUMOHANBEBIX THCEN.

Cp. I. R.: ,Hexotopue nuxAomat Cyrb reoMETpHyeCKue
KPHBHE, HEKOTOPHIE e — MeXaHUYeckHe. IJTOr0, BACKNIBKD
MEEe HSBECTHO, HHKTO AO CHX NOP He saMeThHA. S yTBEPKIA0

27
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MMeBRO crepywoinee, Ecan xpyru ABC m BDE 1ak0BHl, 9T0
paguyc FB orrochres x paanycy GB [G — nmesrp noAsmx-
BOro, F— HenoABHXHOro xpyra.— A, J0.], xak qucAo k uHexy,
T. €, €CAIH NX OTHNOMIEHAE BHIDAKAETCA OTHOWICHNEM YHCEN,
TO f YTRepXAaio, yro ukxaonaa ADC ectb reomerpuueckan
kpusag. Haofopor, ecnn orEOWenne pannyca FBx paauycy
GB me Bhpakaercd OTHOIEHHEM uHcen, 10 Hukaonma - ADC
€CTh MeXARHYeCKad KpHBad., [lepBoe MOKAIWBAETCA CAERYK-
muM ofpasoM... OcTaercs, Takum o6pasom, ZoKasare, HYO
MOXHO FeoMETPHYEcKM onpeneants ayry BD, omocsutyncs
x nageoli BT... Xax yHcao x =uchy.

Ecau... (pamuyc AF orRocurcA x papuycy BG.—
A. J0) xak, Nanpmmep, 13 ¥ 5, Y0 HYXKHO, OUEBHAHO, B3RTh
Ryry BT zea pasa u eme 7p# matux ee... Ho masectuo,
YT0 ZAHHYW AYrY, HAH, 4TO TO e, XAHANK YTon MOXHO
TCOMETDUUCCKHM NYTeM pa3feAdTh HA A060€ WHCAO PaBHHX
uacrell. MMeBRO, Npu 8TOM BCerAd NPHXOAAT K TeoMerpH~
UeCKOMY YPABHEHHIO, COOTBETCIBYOLIEMY ReNERAX Yraa“
(cTp. 95—96).

[Topasarearmo Be roawko ofmee CXOACTBO TEKCTOR,
HO H cosnaxdaue BHOpaHHOrO OTHOmMERHA 13:5.

Yro ypaeEeBNe, O KOTODPOM 8iecb [OBOpHTCS, aareGpa-
HECKOS, MOXHO YBHAETh XOTA OH M3 GOPMYAn:

(cos % - 7sin %)” = C08 ¢~} Ising,

OTKYA4 IA1 -OUPENeACHHS cos% HaH sin —;: HOJNyuaLTCA ypan-

HEHHe n-fi creneHH.

CoBnazenne TeKCcTOB NPOROAKACTCA M PR pasSope Cay-
JaR HECOHSMEPUMOCTH papHycos. DepRyand nuier: ,Bes-
Kag noZoGHAR Ka¥ TeOMETPHYEcKad, Tak W MEXaEHyeCKag aH- .
HHA HAH SaMHKAeTCH MAH RPONOMKACTCA HEOrpaHHYEHHO, TAK
Kax ee olpasopanue Bcerga MoxKao Npopoiaxute, ECBH obpa-
symul xpyr ABC onmEcHBaeT npi cBOeM NEPEOM OGOpOYrE



[TPeMEYAKHS PERAKTOPA 421

nocpencraoM ToukH A unkaoway ADE, To sTa NHKAOMZA eue
He 33KORUCHA, HO NMPH IPOROMKAIIEME KaTeRHH OyaeT OnH-
caHa Bropas uHKaouxa EFG, sateM Tperss GH/, satem uzer-
Bepras KL M T. n. N0 TeX MOp, NOKa, Rakolel, Touka A
foche HECKONbKMX OGOPOTOB HE BepHETCH B CBOE HAuANLROE
nonoxenne A. B $TOM cayuze NpH NpPOAOMKEHHH KAZEHHA
€HOBA NOAYUHTCH Ta € UMKAOHAA, TAX UTO BCE ITH UMKANOHAH
BMECTe COCIABASIOT TOALKO O1HY Kpueyw ADEFGHIKL n1.A.
Ecan xe pamuyco HenoABHXHOrO H 06pa3ylOIIEro Kpyra Ee-
COH3MEPHMH, TO HX OKPYWKAOCTH TOXe EBecoMsMepaMu. [o-
sToMy obpasywimuit kpyr ABC coBeptinT GeCKOBRERHO MHOTO
060po108, Mpexne 4eM Touka A He BEPHETCA ONATH B CBOE
HauaapBEoe Nonoxenne A. TaknM oBpasom noayunrcs Gecauc-
ACHHOE MHOXECTBO LHMKAOHA, KOTOpHe ofpasyior OfHY KpH-
Byw ADEFGHIKL w 1. n. Sl yraepxnaso, Y10 5Ta KpHBag —
MeXaHH4eCKa®, EcCOH CKaXyT, u4T0 OHA TeOMeTpHYecKas, 70
NpOBeAEM 9epes KPHBYI0 Kakyio-nm6o npamyno HF, 1a nps-
uMas nepeceyer {ACHEM 06pa3aoM) KPKBYIO B G€CKOHEUHOM HHCae
TOuEK ff, m, n, ¥ T. X, F. A TAK KaK ypaBEERHAe, BHDAXKal0-
" Wwee NpHpoNY KAKOH-HUGYAb AMHHM, ACMKHO HMETH YHCAO M3-
mepenuff, mo MeHbIueN Mepe paBHOE YHCAY PasTHYHHX ToYeK,
B KOTOPHIX 5Ta AHHEMA MOKET NepeCeKaTss C NPAMOH, TO
ypaBHEHHe, BHPAXAILICe NpHpoay STOR KpuBOH, Gyrer
#MeTh OECKOREYHOE WHCIO M3Mepenull, uro HeccMuCIeHHo,
CxepoBatensHo, KPHAAA — MEeX3HHTECKAS,

O1c101a SCHO, YTO HEBO3MOXKHO PAILENHTH AAHAYIO HYIY
Kpyra Ba OBE YaCTH, KOTOPHE OTHOCATCS Kak 9HCAO K YHCAY
HPPAIHORAALHOMY (humerus surdus), T. €. HECOH3MEPHMH™
(cTp. 96—97).

3a He3HATHTENBHLIMH OTKIOHEHAAMH Tekct JIonHTaas H
3Hecs NOYTH AOCAOBHMWA nmepeson GepHyannesoro. XapakTepHO
Takwe yrorpeSacxne Jlomnrazem {(ctp. 233, cTpoka 2 cHH3Y)
cnoBa sourde Aas 0603BAuEBHA MPPAUAOHANBHOTO YHCAA, Kak
OHO ¥ NMepeBeieHO; ¥ DepHyJIaM B naTHHCKOM OpHrHuaae Mu-
merca numerus surdus, CaMuit Tepuul BocxoauT k gauany Xl s

1



422 ITpuMEYAHHS PRIAKTOPA

CaoBo , WaMeperHe“ nmepenaer dpaHuysckoe dimension.
Tepsuu degré (creneds) ynorpebaserca mapsay ¢ dimension
eme Hexaprou B ,Géomefrie®,

JII06OMWTHO YNOMARYTH O PACCYXACHHAY HIBECTROIO HC-
TopHKka Matemdatnkm Monriokna (Jean Etienne Montucla,
1725—1799). TpascueRAeHTHOCTE OGHKHOBEeHHOH MUEAOUID —
napafoxcaibAa, H60 UMKACHAA Kak OYATO TpOME STMUIHUK-
HOWAB, DOCKOXLKY TpsAMad npoiue Kpyra; ofbacHser ee Mom-
TokMa Tak: ,OO0NKHOBEHHEA BUKNOWIA €CTH JHIUL STHUHKIO-
HAa, OO6pA30BAHHAA KAauekueM KOHEUHOro Kpyra no Oecko-
meuHoMy. Ho xoneynoe u GeckoHeunoe Recomamepumbl. Cre-
AOBATEABHO, WUKKNTOMAZ HOANARAET NOR cAyYyall SMHRHKAOHA,
¥ KOTOPHX OCHOBAHME HECOH3MEPHMO € 06pA3yI0IUM KPYTOM
B RONKHA OHTL, KaX M OHW, TpaHcuexaeHTHa* (,Histolre des
mathématiques”, 1799, . I, cTp. 392).

108y B 1692 r. Jlef6unn noxasan, uTO y XAHHOM Pa3BEePTKH
HMeeTCA $eCUHCAEHHOE MHOXECTBO Pa3BEePTHIBAIOLINX, B 3ABH-
CUMOCTH OT pasMepa ANMHm cBepTuBaeMofi mut. Wx pace
CTOABHA Mewny coboil N0 HOPMRIAM OAMHAKOBMW, T.e€. OHH
NapaiessHH,

Cp. taxke 1. R. Y. Bepuyanu (ctp. 80—85), rhe ycra-
ROBAEHHR Te e csofictea, uto B § 108 Jlonutans, n pascSpan
IpHMED 3BOJNBBEHTH XPHBOIH ax® =33,

Pazymeerca, noa ,crnpaMaseMocteio* y JlonHrans BYXHO
MOHAMATE CHUPAMIACHHE B AATe6pAKYECKHX (YBKMHEX.

107) Touka BO3BpPaTA BTOPOTO POMA HA3WBaeTcd JlomuTarem
point de rebroussement de la seconde sorte. Buipawenrue
»BO3BpaTHad KpHBas™ RepeizeT (paHnyackoe rebroussante, ’

flcuo, yro wactH DE, EF, DG nonyueHm oOT pasBepTH-
BABMA cOoTBercTeenHo uacte AD, AB, DC. BosuoxHo, uto
Jlonutans mepsulif OTKPHA 3TOT BHA OCOGHX TOYEK.

Jlonutans He NPHBORMT KOHKPETRHX [{IPHMEPOB KPUBHIX,
HMERILHX TOYKH BO3bpara BTOporo popa, He-T'wa ae-Manbs
(1740) oo6ute oTpHuan CyWeCTBOBAHME NOAOSHHX T09€EK, 065-
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scHEn ,owHOKY* JIONNTang TEM, HTO OH PACCMaTPHBAA AHllb
9aclp KpHBOH, OTHEAbHNE BETBH KOTOPOH KaK 6yaro K obpa-
syl TAKYIO TORKY, Sfinep B 1749 T. BRECTYHHI 8 33MHTY
Jlormtans u onpoBepr Bospamenus ne-Twoa ne-Manssa. Ou
npurea TaKwKe kaaccuuecknil ofpasen xpusoft ¢ toukoli Bo3-
Bpata BTOPOTO pOAZ, BcTpevaloiuuica BO BCEX yueGEHKAX,
HMEHEO KDHBYK) C YpaBHEHHEN yzaxzj;ﬁsz; (ocobasn
FOULa — HAYANO KOOpHuHAT). DfAep TaKxke noapo6HC HCCae-
KoBai BOMPOC O TOYXax BO3BpaTd BTOPOTO poAa A ypas-
mn

Hesni y=cuc“_-taxk+; ¥ O pagMyCax XPHBH3IEH B ITHX
Toukax. Cu. Cantor, uur. cod.. T. [l cTp. 796—797 u 820—822
g 111 . Baane-Ilycces, uut, cox., 1. I, § 318 u ca.

108) KaycTHUCCKAME HAH (OKATLHBIMH KPUBHIMA 3aHANKHCH
B XVI[ B. B CHAy HHTEpECE, MPeACTABNACMOTO HMA Jad
ONTHKR,

KaycTHKH OTpameHust W NpenoMAeHus (kaTAKayCTHKH H
AHAKAYCTHKH, Mo TepmuHomornd M. H fl. Bepuyaau, 1692)
CyTh OTHOAIOUIHE CEMEALTBA OTPAMEHANX HAR npeloMAcH-
HHX Ay4el, HCXONAUIMX M3 ONHOH TOUKH MAM MAPanICIbHbNIX.

AstopoM nepeofl patori (1682) no KaTakayCTHHaM LTEE |
Uuphrays, od npisea 0e3s A0ka3aTenAbCTsa PAX TeopeM, YacThio,
MeXIy NpOuHM, HeBepHuX; upHrays poobiue OTIHWAACA TO-
PONIUBOCTHI0 B MYGAKKAUHA CBOHX HELOBEACREHX H He oc-
HOBAaHHMX RO KOHUA paGor, CTPalaBIMX MNO3TOMY MOBEPX-
HOCTHOCTBIO ¥ HEpeaKo ouMGKami. [ofrenc B 1690 r. uecae-
A0BaA DAR CBOHACTB QMAKAYCTHK. IMoapoGRo H3yueRH o062
BHIAd (OKyCHWX AMuwA Oman Y. Bepryans. JluaxayCTHKaM
MOCBATHA creuWansuyld padory ® Jlonutank: n»Méthode
faclle pour déterminer les points des caustiques par réfraction
etc“ (Mém. Paris, X, 1666—1699), xoTopyl MHE HE
YAaNoCh BHASTD,

Cu. Loria, unt, cou., crp. 662672,

109) Les petits ¢ctés. -
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1) Cp, I. R U. Bepuynan (crp. 114). 312 Teopema
Yuparayza Oniza Brepssie poxazaga Jle#Gauuem s 1682 r,
(e mrceme k Yuprraysy).

11) Cp. (apyro#) swson 8 L R, ctp. 124—127.

12) Bonbmas mnoayoch Ha3saHa B TekeTe demi-axe tra-
versant (latus transversum-—nonepesHan CTOPON3, NO-TATHEN—
crapoe HasaAHHE GOAbLIOH OCH KOHMYECKOTO CedeHud.

u3) Cp. L R, crp. 121—122 (ropaszo wenee noapobro,
yem y Jlonurans).

14) YypHrays FONYCTHA RpH pemeHHH stoff  3amavH
omH6Ky; OH ROJIAras, 4YI0o TOYKH KayCTHKH AEIAT NOnoyaM
OTPE3KH MEKLY PACHONOKESHHHMH Ha OJHON OPAMHATE TOUKAMH
RAHHOTO KPyra M Kpyra, mocrpoennoro BEa AC xak JHaMerpe.

Papencrso MC= -,3— MP pan Mupsrays,

Kaycrnke kpyra nocERments cp. 1M4~121 L R
H. Bepayaau,

18 Cp. L. R, c1p. 127—128,
1) Cp. L. R, erp. 133—135.
u?y Cp. L. R, erp. 123,
18) Cp. I R., c1p. 123.

119) 3agaua 374, KaK M OnpeneneHne CODTBETCTBYOmEH NHa-
xaycthky, Obaa pewmena S Bepaymmw B 1692 r. (cps Takxe
1. R, crp. 136—137).

120) OyeBHRHO, YTO 9TA TOuKAa OYRET ONHHM HI OKYCOB
KOHHMECKOTQ CeuEHHR.

181) Opaaw Jexapra, pacCMOTPERENIE NOCHAeARHM B , (60~
metrie®, o6nagalT teM CBOHCTBOM, YTO CYMMa NpPOH3BENCHHH
paccrogHU# Xakno# M3 HX TOvex M OT ABYX RaHHHX TOUeK —
¢okycog, Fy, F, Ha NOCTOAHAME YHCAA m, n — NOCTOAHHA,
Dexapt MpHIIea X ExM B HOHCKAX KPHBOH, HOPMAand K XOTO- -
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poft m Touke M ofpasyiT ¢ npamsivn FyM u FoM yram,
CHHYCH KOTODHX HAXOJATCH B NOCTOARHOM orHomennu. Ilycrsd

m
gina:sing=*—, 1% OBUHOCTH MOXHO BIATh 06a 3HAKA.

Nonssysack GunoaspHolt cacTeMolt KOOPAMHAT H TIOCTPOHB Hep-

dr, n
TeX, HETPYARO NOKA3aTh, 310 TOTAA E?l = 4 3 (ry, rs— pa-
3

AMYCH-BEKTOPH), TaK UTO mry =X Ay = const. Ecii Tako#t oBan
gBameTcA rpanumel ABYX cpell, MOkasareaH NPENOMNEHHSR KO~

m
TOPHX HAXONATCA B OTHOIIECHRY *= .-l’.!_ , 10 AY4H, HCXOASULKE

us OfHOLO OKYCa, N0 NPEROMICHHH cofepyres B LPYroM;

ofciola — 3Hauenne NOAOOHMY OBanoE B OnNTHKE, SJAKNC H

rHnepfona — vacTBHE cayHan LEXApTOBNWX 0Ban0B (M1 = *n)
Cu. Loria, uur, €04, CTP- 161—170,

12) Orufamiias CeMeficTsa KPHBHX (wmengo, napabon —
TpaekTopH TEx, GpoweHAKX MOA Pa3HHMH yraame ¢ AsnHofl
cxopoc-fuo 43 IAHAOH TOUKH) BCTpEYaAercd BNEpBHE B 1644r.

-y Topuyeasu. Oanaxo ofwero moaxXola k “mpobaeMe B ee
peliesHi0 y Hero He WMeelcs. Onpegenenne ornbaoued —
KacaTeNLHON CEMeiCTBA KPHBDIX, 33BHCAIETS OT NapaMeTpa —

KaK Mecta TO4eK nepecet;elms ¢OCeSHHUX KpPHBLX H npHeM
Onpeaenesns e ypaBReHHS ¢ DOMOWBK umpepeuu}lpoaauuu

po napaMmeTpy fax B 1692 1. Jleii6uuy; B 1694 r. oB onpene-
nua  napabony, CAYXaWyK oruGamelt cemejtcTea KpYyros
(x—8 + ¥ = ab, rTae b — napamerp. Jlonutanp  BEA
10 STOMY BOTPOCY NEPENHCKY ¥ € Jleii6anueM u ¢ BepHyaan
(cM. BCTYDHMTENbHYIO CTAaTBIO K 2TOMY uapanmio, c1p. 35 ~—36).

128) Orubatomelt B IaHHOM CAyuae, Kak AETKO BURETH,

2 2 2
aBARETCA acTpoHAd (HopManbHOE ypapuenue: 13 423 =a 3).
B caenyioiie maparpade zaeIci TNpAMAEHNE UETBEPTH
ACTPOMAN.

24) Toute pareille.
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125) Mo-ppannyackn ckasamo sesquialtere — or marunckoro
ratlo sesquialtera, nonytoproe otHomtenne, 3 : 2. JlaTmHckuit
TEPMHH BOCYORMT eule K PHMCKOMY wuaremaruxy BosuHio
(Bo&tus, 4807--524). .

1%6) Xopna, COLAMAAIONAR TOTKH KACAHHS ABYX KacaTeap-
BHX, NPOBENCEHEIX H3 RaHHOH TOMKH, SENSETCH, K&K H3DECTHO,
ee noaApol; AaHHAA TOYKA HBAAETCA NOMOCOM sTOH X0pant.
B reopru noxsp kounvecknx cegenuti noxask BAeTCA, UTO KOTRA
NONIOCH AeXaT Ha OfHON mpaAMo#H, TO noAspu 06pasyoT nyyok
NPAMbIX, NepecekawliXcR B OAHOR Touke. ]

Isamerp, npoxorsnmi vepes TOuKy C, ecTb moaspa Gec™
KOHEYHO ypameamofl touxw npamok EL. [lo Teopmn noaso-
cos o noasap cM, H. ¢. Yerpepyxun, ,Beegenie s BHICILYIO
reoMeTpuio®, 1934, wau B. K. Maoaseesckus, »OCHOBH aHann-
THYECKO} reoMeTpar 8a maocxocru®, 1923,

12) {IpaBHAC BTO NPHHAANEMAT He Jlonuramo, a U, Bep-
HYARH, BUOCTSACTEHH EFO NOMONHABIIEMY, HO, BHAXMO, HE SHAB-
lieny, uTO HHOPAA OHO He NPUBORHT K PACKPHTHIO HEONpe-
ReneBHOCTH, CROAEKO OGN Pa3 €ro Ay NPHMERSTH RORTOPHO
(cm.  BeTynmTEAEYK  craTBIO K HACTOAUIEMY  MIZAHHIO,
cTp. 32—33).

1%) Jlonutane sgeck OPOM3BOAMT HETEIDHPOBARHE, HE
YUHTHBAA AXWbL NOAYYaOUIEHCH NIPH 3TGM NOCTOAHHOHK. Ero

DF AE
OTHOIICHNE = Mm—Nn MOXHO nepenucath (Ff=DF - dv,

fae v — uesTpansumlt yroa, Mm=ds,, Nn=ds, AE=¢)
B BHAE d8) — dsy = cdv, OTKYAA §; — §3 = ¢v - const,

Taknm ofpazom yxe Jlonuraas 3man STY H3AWHYI 33BH-
CHMOCTD MeXIY AIHRaMH Nyl DapaanenbHex KPBBHX, JlopHa,
HE OTMEMAs 9TOro, YKA3WBAET, UTO UHCTO aHATKTHUECKoe
AOKA3ATENLCTBO TEOPEMH Xanr HeMeuxknfi MATEMaTHK, Waga-
TEAb M3BECTHOro XypHasa, Kpenne (August Leopold Crelle
1780-1855) B 1821 r. O napanneabHux KpHBHX M. Lorla, uur,
coy,, crp. §43—651,
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£9) O ppucHAKe DEMIeHHA 3TOH M HEXOTOPHX HMMEcies
Ayloudx 3apau Jlondrans NpocHa N. Bepuyanu B 1695 r.
(cM. BCTYNHTEALEYI0 CTaTho, CTP. 35).

180) 3gece JlouuTans ynoTpeSafier BHpameH:He rouleties
extérleures (3nuumwronan) K roulettes intérleurs (rHOOLEK-
AOHAH).

181) B macroameM flaparpage Jionutanb paccMaTpHBacTY
enysafi TOUKH CAMOMPHKOCHOBEHHS; B YacTHOCTH Yy Kpi-
ol ~ y4 = x4+ axt ,Kanna-xpueas®, ypaBHEHHe KOTOpO#
ax? == (x2 4+ 3?) y% B K0TOpaa 06HYHO QUrypHpyeT B yueGRHKAT
xax npuMep caMonpukacalouelica kpueof, 6bina 3HAKOMZ elle
panbuie; 0 HER FOBODHTCA B Nepenkcke Tofirenca ® pe-Can-
sa B 1662 r., eio sagimancs Bappoy (1670). Bersamu KpuBoOR,
KaK NpasuabHO yKaswpaer Jlonuiane, caymar EDH n GDF,
a me EDG u HDF nan EDF u GDH. |

Yeprew xpusolt NDN wuenodaom, TaKk Kak BE Y4TeHH
ABY3HAUHOCTh KOPRS M BOSMOXHOCTb ABYX 3HAKOB Y X.

CeefeHHe KBaiparypul mioLidnau DPN X Kpanpatype ra-
x2— gt

V2x9—a3

NPUBOANT, B HACTHOCTH, X BETErpany f Vi-a® dt, cny-

WAUEMY TAKKE A4S BWUHCICHHS ITOLIAH paBHOCTOpORHEH
runepSoam. Bupaauts AOCRCIHKA HHETETPa; NO-COBPEMCHHOMY
NouwrTanh HE MOXET, Tak Kak SHAK QYRKUHH aorapupma eule
orcyrcTeyer. Boofue B 10 BpeMi gcTecTennee GHAO onpe-
NeAHTh NOKOGHY0 RETETPANKIO Hepea NAOMAAb M3L4BHA SE8-
koMol KpHPOHN, ueM 9epe3 CPABHMTE]BHO HOBOE MOBATHE
norapudma.

B2) B § 48 Jlonuranp, HMed ypasueEne f(x, =0

nep6oad BHpaKaeT TOT PaKT, 9TO BETErpauHs f

d
onpenenaa d_ﬁ H3 TOorOo, 4WIO—B COBPEMCHEALIX ofiovaa-

Y Y=
HEHRAX - o dx+ 3y dy =0, OTKyAa A MAKCHMYMA EAH
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af

MMBHMYMA Haxonmn, uto—-=0. 3ech OH MPAMO RMOAE-

of

: ) — =0,
3YeTCH yCnoBHEM b

18) Taknyu o6pasou Jlonurans yrsepxkuaer, uro ycaoBHEM
HATHAHA Y KPHBOH ,0CO6HWX“ (mo noammefijue TePMHEO-
of  of

HOIOTHH) TOYEK CAyXaT = @HO.

184) Jlonutame rosopur les différences des deux appli-
quées®, uto U mNepesencHO wepes »Pa3BOCTH RBYX OpaBHar®
XOTA HMEOTCA B BHAy ofe Koopaumath (o6uuH TePMHH
coordinates, peeaeHAwi Jle#iGunueM, JlonnTaas Be NPHMEHSeT),

1) 3aMeHa OTCYTCIBYIOUIErO yieHa YpaBHERUE 38e3709K0i
umeerca B ,Géometrie” Jlexapra.

138) HecxoaeKO CTpaHHOE mi Hac YMHOMEHHEe HA RpOH3-
BOZbHY! NPOTPECCHI0 MIA NOAYYEHHS NPOH3BORHOIC YpaBHE-
EHA npaMeran A Hototon. Joxa3aTeAbcTso npasHabROCTH 3T0r0
COBEPUICHHO SJEMEHTapHO. I[lOABIOBATHCH MM B TAKOM BHAE
GHBAET BHIOAHO RAA YHHUTOMEHRHS T€X HAH HHAMX UAEHOB
B ,MPOU3BOAHOMY YpasHEHHH,

187 Qu'on la multiplie par une progression arithmétique —
HMECTCA B BHy ROUNCHHOE YMHONEHHE 4Y4GHOR YpABHERHS
Ha YAeHW NPOrpeccum.

138) Par le produit des deux progressions arithmétiques —
HMSEICA B BHIY NOWICHHOE YMHOXERHE HA NpPOM3BEAEHH
COOTBETCTRYIOWUX WICHOB 0GEHX mporpeccut,

18%) O6 maBecTHOM npasHIe Tyane nnm onpemerenus
Kparaniz xopEe# aareGpamweckux YpaBEeHHE ¢ noMoOlBIO
NMPOH3IBOAHWX YPaBROHHU ¢M, TaK)e npux. 11. Jokasa-
TeABCTBO, mpuBoanBIUEeCs [yxae, B MOJEPHUINPOBARHOM BHE
MOXHO Tnepenats Ttax. AreSpauueckoe ypaBHeHHe n-f cTe-
nemn f(x) =0 yMumoxaerea Ha (x — x,)%, nprues Fxq) == 00
Torza HOBOE ypapEeEHE HMeeT x ABYKPATHOIM KOpHeM. Ecay
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YMHOXHTD KXIWH YICH ero Ba COOTBETCTBYIONI uner mpo-
rpeccun @, a,+4d, ..., & 4-{n 4 2)d, T0 HOAyIHBIDEECH ypas-
ReHHe NeNErcH, KaK MOXEO YORAHTbCA, AA X — xy 6e3 oCTaTKd,
1. @ WMMeeT Xy ONHOKDATHHM KODHEM, a x-—x;— 00mHM
neanTeaem ¢ fF(x). Ecam xe F(x) =0 yMHOXHTb HA ¥ — X1 H
npoaeaaTh Te Xe ONepauHH, IO pgeleHHe noayvawuierocs
yDaBECHHS HA X — Xy Ges OCTATKA HEBO3MOXHO.

10) Ypapseuue y=-‘g——‘_§—t—x~ Mo CymecTsy BupaKaer

ypaBHeRuE npmoﬁ,npoxonameﬁ yepes TAHRYI TOTIKY T(—s,0)
#i TPOM3BOABHYK TOUKY HS OCH opaunar H (0, ) Jansueit-
mee BuHE CBORMICA K COBMSCIROMY pelleHno ypapReHHa
npaolt y=*hx+y, H kpuBoft f{x, y)=0 ¢ TeM, 106K
fix, kx+ yp) =0 mnmero ABYKpATHHH KOpEHb Jiad X U3 no-
CeqHETO YCNOBHA HaXORMTCA k. (Jlonutanb e ONpeReAseT x
A ToukW KacaRus). OCHOSHAs HAes STOTO meroga MpHHBA:
newnt Jexapry.

¥ M1y Cum. npuM. 4. Jexapr peinaet AHAROTHIHHE aanasH
upe3BHUARAC CXOANWM TYTEM (cp., BanpaMep, ONpEASILRHUE
mopMaru x saauncy y T BuaefitHepa ,X0ecTOMATHR IO
HCTOPHH MATEMATHKH®, 1932, sum. lI, nepesop I1. C. 10wuxe-
phua, ¢rp. 27—31).

112) Conpuracaomuics kpyr— cercle bajsant. Conprkacato-
mufica Kpyr (u3Bectbnift i HploTORY, CM. Methodus fluxionum*®
npo6a. V) BBejen GHI TMeti6uyuenm # 1086 r. JlefiGHuL roBO-
pua, 4T0 OH KaK 6nl NpHXKHMaETE] K KpHBOH, OOEMMAET, ue-
ayer ee. Orcopa ero pa3BaHHE — OCKYAMPYWOLIHA KpYT
(natnacxoe osculor -— nenosats). M JeA6HHL K HploTOH YKL
Ba/i¥, MEXAY NPOHHM, UTO MEXAY KpHuBOH H COMPHRACAIOIHMCS
KPYroM B TOUKE kacanus HeNb3d NPOBECTH APYTOro KACaio-
‘meroca kpuBolt B vTOft TOUKE KpYra. TepuuK Jlonutans ‘—
GyksanbREil HPAHLYSCKHH TEPEROR neAGBXUCBA HaSREHHA.

CrosomM  ,conpyracaerca® nepesencHo baise. Touka
compuxkocEoseBua y Jlonurard — point baisant,
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