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.1 MWCAAK HBIOTOH

BCEOBIIAYI APUDMETVKA
WAV KHUTA OB APYMOMETUYECKUX
CVHTE3E Y AHAAU3E

IIEPEBOA, CTATbS ¥ KOMMEHTAPUU
A.IT.IOIIKEBVYA
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BCEOBHMAA APHOMETHERA
AN KHUTA 0B APHOMETHYECKHX
CHHTE3E U AHA/IN3E:!

Briuncaenusa mpousBofgArcA amb60 NPU IIOMOI[HA YUCEN, KAK B
o0rrHOBeHHOU apufMernre, An60 mpW moMmouM BHAOB (species),
rax B axarebpe.? (O06a ppmeMa oOCHOBaHE Ha ONWHAKOBHX
NPUHOUNAX ¥ BeAYT K OAHOI LeJy, npuYeM apnMeTHKA — IIyTeM
ONpefedeHHbBIM W YacTHHIM, aure0pa ke — myreM HeompejeaeHHEIM
u BceoOmmuM. IlosroMy mowru Bce npemOMeHns, a O0CcOOGEHHO
BAWJIWYEHNA, coflepsrainueca B airebpe, MOKHO Has3BaTh Teope-
mama. OcoGoe mpeBOCXONCTBO anreOpnl 3ar/Ii049aeTcd B TOM, 9TO,
TOTJA KaK B apHMeTHRe UPN PpeleHAH BOIPOCOB NEPEXOXAT
TOJABKO OT MAHHBIX BEIMYWH K HCKOMEIM, B anrebpe cienyior odpar-
HOMY HOPAAKY, IepPexXofis OT HCKHOMbIX BeJIAYNH, PacCcMATPHBAEMEIX
Ka®k JAaHHBIC, K JaHHHIM BeJINYWHAM, pPacCMaTPUBaeMEIM Kak
NCKOMEIE, ¢ TeM 9YTOOR KarR-1M00 YHAJIOCHh HPUTTH K 3aRII0Ue-
HUI0 WI# YP3BHEHNIO, U3 KOTOPOTO MOMKHO OHLIO OB HaiT!
nCKOMY®© BenwuuHy. lVMmeHHO TakmM myTeM pemamoTcd OYeHb
TPYRHBIE 3ajlaU¥, pelleHne KOTOPHIX OHI0 OR THMEeTHO WCKATH
npu moMomiu ofiHoll apudmermrn. OaHaro Bee HeiicTsud apudme -
TUKW CTOAb HeOOXOMUMEL B asre6pe, Y10 OHH JIMITH COBMECTHO 06pa-
3YHT MOJHYI0 HAYHRY BHYNCIEHNII, W mO3TOMY s OyAy W3aararth
nx obe BMecTe.

Ilprerynmatomuit ® wm3yYeHWI0 HAYKN BHYUCIGHOSA JOJMEH
CHavyajla O3HAKOMUTBCA ¢O 3HauyeHHMeM ymoorpeliseMHX B Heil




oo e

8 0 3HAYEHNA HEKOTOPHLX TEPMUHOB B 3HAHOB

TepMEHOB 1 3HAKOB u3y4nTh OCHOBHEIE meiicTBHASA, KaK TO: GIO-
sgeHpe, BHUNTaHME, YMHOMKEHUE, neleHne, WN3BJIEICHNS KopHeil,
npuBBeieHue npobeit W pagUKAIOB- A MeTOABl IpUBeJeHNd WICHOB
ypapHeHUi 1 HCRII0YeHAs Hen3BeCTHRIX (rorma ux HECKOJIBKO).
Tlamee HYKRHO npmo6pecTd CHOPOBKY BO Bcex OTHX JelicTBUAX,
OPHBOAA 3a0aud K ypaBHeHHsM, W, HAKOHENL, p3yInTh NPUPOARY
u pemeHue ypaBHEHNH.

0 3BHAYEHRHU HEROTOPHX TEPMHUHOB
U 3HAKOB

[log uncioM Mbl TOHUMAEM He CTOJBKO MHOMKECTBO e[UHOAL,
CKOILKO OTRIEUEHHOE OTHOIIEHUE KOKOH-AROYAH BeJIMINHE K DY~
roif BeJWYMHE TOTO e POaa, npuHATOfl HaMu 3a equaRny. dne-
70 GpiBaeT TpeX BUNOB: IEJIO0E, apobHOE © nppanuoHaIBHOE
(surdus).® Llenoe 4ACIO ecTh TO, YTO HN3MEPAeTCH enuHALEH;
npo6H0e—HpafrHoﬁ noneit egAHMAIEI; AppannoOHANHLHOE yucJao He-
com3MepunmMo ¢ equHUNEI. :

KamoMy H3BeCTHHl BHAKM MEGJEIX ancen (0, 1, 2, 3, 4, b,
6, 7, 8, 9) n 3HAUCHUA HTHX 3HAKOB, COODAHHEIX TIO HECKROIBRY
pMecTe. Ilomo0HO TOMY Kak gqueaa, CTOAIEE Ha IePBOM MecTe
nepei eJUHANEN, T. €. CleBa, 03HATAIOT JeCATHH efuHMI, TnciIa,
cTOAMIAE Ha BTOPOM Mecre,-— COTHH, cTOfANAe Ha TpeTheM MecTe, —
rhcA9n W T. R., HOROOHO BTOMY, queaa, crodmue Ha IepBOM
MecTe [OCHe efUHHOB, O3HAYAIT HecATHe A0 HTOlt eqUuHWIH,
amciia, cTOSIME Ha BTOPOM MecTe CupaBa, — COThe JOIU, ¢TO-
guIme Ha TPeThbeM MecTe, __ gpicAYHEBIC poaun # T. X Taxue 9ucaa
MBI  HA3HBaeM JeCATAIHBIMIA npobsamu, p6o oOHu BCerja
yOHBAIOT B AeCATHIHOM oriomiernn. UToGH OTIMYATDH LEIHE or
NEeCATUIHEIX npobeii, MEl CTaBUM 3aTmATYI0, WIN e TOURY, naun
eme MaJIeHBKYIO JHHUIO. TagaM 00pasoM, 732|569 o0o3Ha9aeT
ceMbCOT TPHALATH [ABE eMHALNE BMECTe C UATHIO HeCATHIMHA,
[mecThI0 COTHIMU U ACBATHIO THICSTUHLIMA AOMSME EUHUIE, ¥I0
MOKHO 3amMcaTh U TaK: 732,/569, nnn 732,569 nau e 732 {_ 569.
Tar, pamee, YNCIO 57104,2083 oGo3Ha4aeT OATHALCAT ceMb THICAT
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¢TO 9eThipe eAMHMIE BMECTe ¢ NBYMA JeCATHIMA BOCEMBIO THICHU-
HBIMH U TpeMs [ACCATATHICAYHHIMA MAOJMAMA eQMHUNE. A 9umeio
0,064 obosmauaer mecTb COTHIX W YETHIPE THICAYHHIX HOJM. 4

SHAKM MPPALNOHANBHEIX 9UCEN ¥ APOGHHIX WHCET TIPUBEHeHbL
nadjee. '

Korpa Benrmymna Kawofi-1nGo Bemy He HM3BeCTHA WM pac-
CMATPHBACTCA KAK HEOUDeJeNTeHHAd, Tak YTO MEl He MOMKEM ee
BEHIPA3UTh ¢ IIOMOIILI0 YHCEJ, MH O0003HA9aeM ee KaRHM-Iu0o
BajioM (species) wim wraxoii-nnGo Oymmoit. Korma Msr pacema-
TPUBaeM Kak HEONpeJeNeHHEe W3BECTHHE BeXIMYMHBI, TO 06O03HA-
93eM HX I OTIHYMA HavYaabHeiMH OykBamu aadasmra @, b, ¢,
d, a HeusBecTHLIE — OCHEHUMMA
OykBamu z, y, v n 1. 5. Heroropre A ¢ E
0003HAYaI0T W3BECTHHE BEIWYLHEL
COPTaCHBIMU WM IPONACHHIMU GYK- @ar. 1
BaMH, a HEW3BECTHHIE — INMACHEIMH WIH CTPOYHEIMH GyKBamu. %

Benwunnan GriBator auGo mososurenbHLIe, WINA Ke GOJMBIIe,
9eM HUYTO, JubO OTPUIaTeNTbHEIe, WM Ke MeHbIle, 4eM HHUYTO.
Tar, B OfmERATAN NMYIECTBO MOMKHO HA3BATh IONOMRUTENHLHEIM
AOCTOAHNEM, & HOJAT — orpuntatenpHEM. llogoGHEIM e obpazom
MeCTHOe JBIKEHWe Teja BIepej, MOMKHO HA3BATH MMOIOMRUTENb-
HEIM, & JIBUMEHHE Ha3ajg— OTPUIATEeJLHEIM, MO0 IEpPBOe [BIe-
HUE YBEJWYIUBAET JUIMHY IyTH, a BTOpPOE €e yMeHbulaer. AHAJO0-
IUWYHEIM 00pasoM, eciM B TeOMeTPUN JUHWA, NPOBeNeHHAA B
Kary0-1m00 OJHY CTOPOHY, CYATAETCA TIOJOMKATEALHON, TO OT-
punarexsHol Oyner AMHBA, NPOBefeHHAA B IPOTHBONOIOMHYIO
cropony. Ecnu, mampmmep (¢ur. 1), AB nposeuena Hampago,
a BC maneso m AB cumvaercs momomurennHOil, 10 BC 6Gyner
oTpuraTeiasHoii, no oHa, Oyay4u uposefieHHOM, yMeHpmaer A B,
Aenasg ee wopoue, waxk AC, maum sxe Hu9eM, ecanm Touka C co-
BUagaer ¢ TOYKOIl A, uim e MeHBINE, YeM HHUYTO, ecau BC npunH-
Hee, 4eM AB, or roTOpOii €6 HY:HO OoTHATH. OrpunaTenbHad Bean-
quHa 0003HAYAETCA BHAKOM — , a mepej IIOJICKATeNLHOI CTaBATCH
3HaK —|-. 3amuch - o6o3HAaYaeT HEONpeNeTeHHbIH 3HAK, a 3aIHChH
-+ HeonpeneneﬁHLIﬁ 3HaK, OOpaTHEHI mepBomy.S7
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B cobpanun BeauuuH 3Hak -|- Iepel KAROM-HUOYNL M3 HEX
BEIPAJKAET, 9TO ee HYKHO UpuGaBnTh, a8 8HAK —, YTO ee HYMHO
BEIYECTh. DTH 3HAKY MEI OGEIRHOBEHHO BHIParKaeM CIOBaMH ,TIIIOC"
u ,mumyc®. Tax, 243, wim 2 mmoc 3, 0BHAYAET CYMMY UHCEN
2u 3, 7.¢. 5 a 5—3, uam b muEyc 3, O3Ha4YaeT Pa3HOCTb,
BO3HUKAIONIYIO IPH BEIYNTAHIN 3mus b, 1. e. 2. Jlamee;—5-3
€cTh PasHOCTh, BOZHHKAMA# NPN BHYnTammm 5 u3 3 m pas-
nag —2; 6—1 -+ 3 maer 8. Toumo mak e a1 b ecTb cymma
penuuuHE @ M b; a—b ecTh pasHOCTh, KOTOPAd BO3HUKAET TIPH
BoUuTaENY b U3 a, u ¢ —b -} ¢ ecTb cymMma 9rOl pa3HOCTH M
BeJWunHb ¢. Beam a ectb b, bectb 2 m ¢ ecth 8, 10 a |- b Gy-
mer 7, a—b Gymer 3 mw a—b 4 ¢ Gyzer 11. Jlaxee, 2a 4 3a
ecth ba n3b—2a — b4 3a ecrs 2b - a, nbo 3b-—b paer 2b u
— 2a - 3a maer a, a cymma ux ecth 2b-|- g, m rak fazee. JHAY-
kn - u — HaguBaores  ,sHamamu‘. Kcam sermaume He Ipef-
mecTByer Kawoil-imbGo B3HAaK, TO Iepefl Hell HOJpasyMeBaeTcH
3HaR —}-.

VMHOMeEHUe B COOCTBeHHOM CMEICIE CJIOBAa ecth jeiicTsue,
IPOM3BOANMOe Haj LEJHMHA UYMCIaMA, ¢ IOMOMBI0 KOTOPOro Ha-
XOMAT HOBYIO BeIHUMHY, BO CTOIBKO Pa3 OOIBLIYI0 MHOKHEMOIO,
BO CKOJBKO MHOMHTENEL Oodpmie emumuunsl. Ho 3a orcyrcrBmeM
Goslee TOAXOAAMErO CJIOBA YMHOMEHWEM HA3HBAIOT TaKiKe Jleid-
cTBUE Haj APOOHHMH WiIH HPPANNOHANBHEIME YHCIAMH, G IOMOMBIO
KOTOPOTO WIMYT HOBYI BEeTHYUHY, HAXONAINIYICA CO MHOZHMAEIM
B TOM 7% OTHOIIEHHH (KAKOBO O OHO HH OHIIO), KAaKOe MHOMA-
Telh UMEeT K eAUHHIe. YMHOKeHHe IPOW3BOJAUTCA HE TOMXBRO
Haj OTBIeYeHHEIMU YHCJIAMH, HO W HaJ| KOHKPETHBIMHI BeIAIHHA-
MU, HAK JWHAA, IOBEPXHOCTH, JBWKEHWSA, BEca M T. M., IOCKOIb-
Ky OTH BEIWYUHE, OyAyuum OTHECEHH Kak K eJUHHIE K HEKOTO-
poit m3BecTHOMN BeIMuMHe OJWHAKOBOrO G HWMHA DPOJa, MOLyT
BHpaskaTh W 3aMEHATH OTHomIeHHs wucex. Ecam, mampumep, 1pe-
fyerca yMHOKHUTHL BernunHy A HA JUHAIO B 12 ¢yros, nmpmueM
32 eJMHMIy B3fATA IMHEA B 2 §yra, TO IONYIUTCA HPA yMHOMRE-
umn GA, man wecTh pas A, Tax ke Kak ecam Ob A yMHOMA-
jJ0ch Ha OTBledeHHOe umeao 6, mbo 64 HAXOAHUTCA B TOM e
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orHomenun ¥ A, rakoe sunms B 12 QyroB umeer K AByXdyTo-
poii egVHNIE. AHAJOTHIHEIM 006paszoM, ecim Tpedyercd UepeMHO-
;xuTh Rarme-tubo jgBe summn AC m AD (dur. 2), To cuenyer
npusars AB 3a enuHuny, nposects BC wu napaiuensHo eii DE;
IpH 5TOM yMHOMeHHN mnpoussefeHnem Oyner AE, nbo AE orHO-
eutea ® AD, ragk AC w emununune AB.® DBoxee Toro, B cuiy
o6egag u ofpasoBaHue WIKW ONNCAHWe IIOBEPXHOCTH HMOCPEACTBOM
ABIGKEHUS TOJ UPAMEIM YIVIOM OAHON JIMHAW BHAOJID Jpyroit raw-
Jxe Ha3HIBAETCS YMHOMHHeM »TUX ABYX JuHAil. JT0 o0bAcHAeTCA
TEM, YTO, XOTS CKOJBKO OBl HH YMHOMKATh KaRY©-1000 IUHUNIO,

A 8

®dar. 2 dar. 3

OHA He ¢TaHeT IIOBEPXHOCTHIO, W, 3HAYNT, nojo0HOe 00pa3oBaHUe
HOBEPXHOCTA ¢ IOMOLIBLI0 JIMHWII BechbMa OTINYHO OT YMHOKEHHH,
HO MeKAy 9StuMy geficTBuAMI HMeercd HEKOTOPOE CXOXCTBO.
NMeHHO, up¥W YMHOMKEHAW YMCAa €IWHUN B ONHON M3 JWHWI HA
YqUCIO0 eWHAN B APYrOil MUHHA B DPOW3BEJCHUM IIONYYUTCA OT-
BICUCHHOS YNCJIO eRXWHHAN, COojepskallAxcA B HoBepxXHocTH, 06pa-
3yeMoil STHMN JIWHHAMHO, €CIH TOJHKO e[MHHANA IOBEPXHOCTH
ompeneiena 10 OOHKHOBEHMI0O KAK KBajpaT, CTOPOHE KOTOPOIO
CYTh JHHEWHBIEe efUHWIEL.

Ecan, manpumep, upavasa AB ($ur. 3) cocrour m3 HeTHpeEX
equaun;, a AC — u3 tpex, To npamoyroabHur 4D 6yner cocToATh
U3 HeTHIPEHKALI TPEX, WM e JABeHAANaTH, KBQJIPATHEIX eJMHUI,
KAK 9TO BUAHO U3 depre:ka. Takas ke AHANOTUA MMeeTCs Mesk-
Iy TeloM H TpOH3BeAeHHeM Tpex BenmduH. llosromy-to cioma:
npopectu (ducere), pasMep, HNPAMOYroJbHUK, KBaApar, RrYO,
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H3MEPeHNE, CTOPOHA U APYTrNe, ABMAIMINCCH TeOMETPUYecKIMH Tep-
MHHAMH, YHOTPEOAANTCA W B apudMeTUYECKUX AEHCTBUSX. Heno
B TOM, 9TO IOZ KBAaAPaTOM, WA NPAMOYIOALHHKOM, WIH IKE Be-
JAUYINHOU /IBYX USMEPEeHUNl, MBI HE BCerqa HOHHMAeM TIOBEPXHOCTD,
HO OGBMHO pa3syMeeM BeIWYWHY WHOIO poma, moayvaromyiwocs
P yMHOMEHAM ABYX J[APYTHUX BEIUYDH, W BECEMA 9aCTO npm
9TOM JUHUI0, NONYYAIOMYIOCA TPH YMHOMKEHHH JBYX APYTUX Jnd-
HUH. AHaJIOrAYHEIM o6pasom, oy kybom, mim IapaJjierennIenoMm,
WIn BeIVYNHON TpPeX W3MepeHnii, MBI HOHHMaeM pesyapTaT ABYX
NOCNIeAOBATeNbHEX yMHOeHUA. IlooOHEM ke 0o0pa3oM MH ro-
BOpUM ,CTOpPOHA® BMeCTO ,KOpPEHBL“, , mpoBecTH“ (ducere) Bmecto
» YMHOEUTH® U T, f..° '

Yucro, mocTanmenHoe HEeIIOCPeCTBeHHO epeR OyrBOil, mora-
8EIBACT, CKOJBKO Pa3 HYKHO mpubasmTh 9Ty GYKBY K camoil cebe.
Tar, 2a o3nagaer gra @, 3b — Tpu b, 15z o3Hawaer narHagUATE 2. 1®

3anrcanHne TIOApAR nBe mar 60Jbllle GYRBH 0603HAYAIOT npo-
USBE[IEHNe NN BeAdYNHY, BO3HUKAIIYI0 IPW B3aNMHOM nepe-
MHOMCHUN BCceX sTux Oyks. Taw, ab oGosmagaer LpOH3BEJeHNEe @
Ha b, abr — npoussenenne a Ha b, yMHOMeHHOoe Ha z. Ecam, na-
upumMep, @ ecth 2, b ecth 3 u z ects 5, TO ab Oyner 6 u abx
6yner 30.

Wnorna paa o6osnagenms IPOU3BEHCHUA MERAY HepeMHOHae-
MEIMM BeIWYMHAME CTaBAT 32HAK X, mnam caoso ,ma“. Tax,
3 X 5, mam 3 Ha b, osmauaer 15. Bopowem, stm sHakm ynorpe6-
AAI0TCA TJIAaBHHM 00pa3oM NMpm yMHOMREHHNM COCTABHEIX BEJIWUUE.
Tar, ecin rtpeGyerca ymuomuts y — 2b Ha y -} b, To Hax ramyoir

BeTMINHON TPOBOAMTCA UepTa ¥ 3aTeM NHIIYT y — 2b X y-1 b,
unu ke y-—2b ma y - b 11

Jlenenne B cOGCTBEHHOM cMBICJHe ¢0BA ecTh IIPOU3BOJUMOE
Haj HeJBIMI YUCJIaMU [lelicTBue, IIPM IOMOLIM KOTOPOTO HAXOMAT
HOBYI0 BEJUYHHY, BO CTOJNBKO Pa3 MEHBIIYIO, YeM JeJIHMOC, BO-
CKOIBKO pas equHUnA Mewbine penutend. Ho mo amamormm npu-
HATO HA3BIBAThH AGJIEHUEM TAKKe BCAKOE AeiicTBUE, Ipm moMomIH
HOTOPOro MWINYT HOBYI0 BEIUYNHY, HAXORAMYIOCH B TOM 3Ke OT-
HOTICHHN K [EIIMOMY, KarOe eQUHNIA HMeeT R HeNUTONI0, KAKOB
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66l Hm OHI jenaurens — ApoOHoe wuim HPPANVOHAIPHOE YHCIO
nip jKe MHAfA BeIWYEHA JI060r0 poga. Ilosromy, uTo6mH paspe-
aurs anHwmo AE na auanio AC upu egurune AB ({ur. 2), cuexyer
uposectu KD mnapaanensio CB, m nnana AD Gyner wactHbIM.
bonee Toro, B cuny HekOTOPOro cxXomCTBA TOBOPAT O JleI€HUU N
B TOM CJy1%ae, KOIJa HPAMOYrONBHHUEK HNPHAATAIOT K HEKOTOPOl
RAHHON JHHHM KaK OCHOBAHUIO, YTOOHI Y3HATH TEM CAMEIM ero
BEICOTY. 12

3anuch, ONHOU wu3 ABYX BeIWYHMH HOJ APYroii, Huske KOTOpOIil
MEMy HUMU NPOBeJieHa 4epra, o003HAaYaerT 9acTHOE WM ke Be-
JAUYUHY, BOSHUKAIINYIO IIpuM JedeHWHM BePXHeHl BeNWYMHE Ha

6
HIRHION. Tar, —~ O3HavaeT pesuynmy, BO3HHKAIOIIYIO INPH feide-
2 -
L) 5
Hum 6 Ha 2, T. e. 3, a -8—-——BeJIPIlII/IHy, BO3HHKAKIIYID 0Opu je-

a
JeHua 5 Ha 8, T. e. BOCBMYIO MOMIO umcaa 5. Hanee, - €oTh

BeaMYnia, BOSHMKAOLAA 0PN AeleHuu a Ha b, Ecin, HampuMep,

a ecrb 15 m b ecrs 3, 1O %— Oyner 5. Touno tTak ke ﬂ’—i@ 03-
a x

Ha4aer BeAHYUHY, NONYyYalomlyiocd nupum femexnu ab—bb ma
a+ 2 um 1. n. BeamuumHE Taroro pofa HaszmBawTcA JgpobaMu,
BEPXHAA BeNIMYNHA — 3HaAMEHATENEeM, a HNUKHAA — YHCIUTEICM.
WUuorna nennrens MUyt BOEPENH AeJUMOro, OTHedSIS OT He-
ro nayroii. Tar, 4robm o6osmaunth BeINYUAY, BO3HHKAIOMYIO

Py arx 13
Ha a —b, MOKHO Hammcars @ — b) .
a-+ b a-+b
Xors ofHYHO Bammeh BeJmUMH HeIIOCPeACTBeHHO Hpyr 3a
APyroM o0o03HawaeT YMHOMKEHWe, HO 3aNWCh TEIOTO UMCAA BIe-

npyu  feneHnu

1
penu npobu osmawaer mx cymmy. Tax, 35 3HAYUT TPH € HOIO-

BHHO{i.

Ilpu ymuomennn senuummsr Ha camoe ce0a OpHHATO, pagn
KPATROCTH, HIJOMCHIBATH IIOBHIIE e€e YHCIO COMHOJKHTEIC,
Bwmecro aaa OAIMYT TakuM obpasoM a3, BMeCTO aaaaq IANYT al,
BMECTO @aaaa nuwyr a5, BMecto aaabb mamyr a*bb, mim a3h?.
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Ecan a ects 5 m b ects 2, 10 a® Gymer 5 X5 X5, maum 125; a?
Oymer 5 X 5 X 5X5, nmmu 625; a%? Gymer H5X5X5HX 2X2,
nian 500. 3amersre, 9TO YHCTO, HATHCAHHOE MEIKIAY IBYMS COCEIHH-
Mu GyKBaMu, OTHOCHTCH BCeT[a K IepBoil 3 HUX; HampuMep, B 3a-
nucH a*bb 3 03HAYALT, 9TO @ CAETYET ABAIKIAB YMHOMMUTH Ha CamMoe
cebdd, a He TO, YTO HYKHO B3ATH Tpu pasa bb. 3aMersTe Tamse,
9TO TOBOPAT, YTO OTH BEAUYUHLI MMEIOT CTOJNBKO ¢ W3MepeHuit
(dimensio) wmium Taryo ke crenmeHb (potestas vel dignitas),
CKOTBKO B HUX COMEP/RUTCA IIEPEMHORAIILUXCA COMHOMUTEIeH
Ui BeJAMYWH; TP BTOM 9HCTO, HAANHCEIBaeMoe Haj OGyuBoii,
Has3biBaeTcsA MOKazaTeneM (index) ee crTemeHE Wiu W3MEpPeHNIA.
Hanpumep, a@a — aByx wusMepeHmii, uan BTOpPOif cremenm, g% —
TPeX u3MepeHuii, Ha 4TO YHKA3HIBAeT NPUIUCAHHOE IOBHINIE YH-
cio 3. BenmuuHa a2 Ha3BIBaeTCA Takwke KBAApPaToM, ad — RyOOM,
a* — OMKBAJPaTOM HIHW KBaJpaToO-KBAJPAaTOM, @°® — KBaJpaTo-Ky-
oom, ab-— ry6Go-ryboMm, a? — KBaxpaTO-KBagPaTO-KyOOM W T. 1.
BeamunHa @, mociemoBaTenbHEIE YMHOMEHUS KOTOPOIl HAa caMoe
ce0sa o0pas3yIoT 3TH PA3Nn4HbIe CTENeHH, HA3HBACTCA KOPHEM HTUX
creneHeil. lUIMeHHO, @ ecTh mBajpaTHEII KOpeHbL KBajgpaTa da,
ryOnuecknii wkopensr wyda a® mw r. m.

Tak Kak KOPeHb, YMHOMEHHHIW Ha caMoro cebs, obpasyer
KBaJipaT, 9TOT KBAJpaT, BHOBL YMHOMKEHHEII HA KOpeHbL, obGpa-
syer ky®O m T. 7., TO (COIVIaCHO OMIPEeReNeHUI0 YMHOKEHUdA) efn-
HHIA OTHOCATCA K KOPHIO, KAK KOPDeHb K KBaJpary, KBajgpar K
ky0y u 1. #. IlosToMy wBampaTHHII KOpPeHL N3 KAROU-HAUGYAS
BEIWYNHL ABIACTCA CPEeNHeIl UPONOPIHMOHATLHOM MEKAY eJnHu-
neil u 5Toli BedINYWHOW; KRYOMYecKUilI KOPEHb SABIAETCA MEpPBOil
U3 ABYX CpPefHHX IIPOLOPUHUOHANHHEIX MeRAY efHHUNe# u aToil
BEIUYNHON; KOPEHDL YeTBEePTOM CTeNeHM — NEePBOi U3 TpeX CPeAHnx
NPONMOPUMOHANLHEX 1 T. A. [lo3TOMYy KOpHH pacmo3HAKTCA IO
ABYM MX CBOHCTBAM WHAM NPU3HAKaM: BO-NEPBHX, OHH IIPH YM-
HOKeHMU Ha caMuX ce0Aa o6pa3yiT BhHICIINE CTEIIEHH, a BO-BTO-
PHIX, OHH TIPEeNCTABAAT ¢000il cpexHHe TPONOPLHOHATLHLIC
MeMAy 9sruMu cremeHsaMu n eguauneii. To oGcerosarTenncTso, Ha-
npuMep, 4YTo KBafpaTHHIA Kopens w3 64 ecrs 8, a ryOmyecrmii
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KOpeHhL ecTh 4, BHAHO AU6GO us T0r0, 9ro 8 X 8 paer 64, mau
4 X4 X4 paer 64, anbo wus Toro, uro 1 orHocurca k 8, ray
8 k 64, uam ke, B ciyuae rybmaeckoro ropust, ns TOTO, 4TOo 1
OTHOCHTCA K 4, KaK 4 K 16 m wax 16 & 64, Ioaromy, wro6mi
n3BaeYb KBAJADATHBIA KOpeHb W3 auHun AR (fur. 4), mymuo
upofoKNTE nHEEI0 AB 1o € Tar, urobs BC Gruro eAuHNIeil,
Ha AC ®aK Ha AuaMeTpe ommcarb HOIYEPYr W B B BOCCTAHO-
BUTL NEPHCHIUKYIIAD, Mepeceralomuii kpyr B D. Tar kar JUHAS
BD ecTh cpemHAA NpPONOPUHOHATLHAS Mewny AB v equmHnnei
BC, to ona m 6Gymer mcroMBIM KOpHeM,

dra obosnauvennn ROPHA KAKON-Iu0O BEINMYNHK MEl CTaBNM
IePeR Hell B CIydae KBAJPATHOrQ KOPHA 3HAK V., B ciaydae ky-
6uueckoro wopma V3:, s ¢liydae ROpPHA
9eTBePTOH cremenn V4: n T. 5. Tawr, V64
osHavaer 8, a V3:64 oszmauaer 4; Vaa
eCThb a; V ax 03HAYAeT KBagpAaTHE ROpeHb
u3 ar;V 3: 4axr ecrs Kybnueckmit KOPEeHL A B C
u3 4arr. Ecim a ects 3 u z ecrs 12, 7o
Vax 6yner V36, unu 6, a V3: bdaxx
Oymer V3: 1728, nam 12. Korpa takme wopnu wussmear Hegpos-
MORHO, UX HABHBAIT HPPAMUOHATHHEIMA BeIXYNHAM (manpumep,
V azr) mim mppanmoHATLHEIMR WueTaMu (mampumep, ¥'12). 15

Hexotoprie ywemste mra o6osmavenms RKBazpara ynorpebas-
0T 3HaK q W 1A wryGa ¢, mia KBafpaTo-KeBafipata qq, Aus
KBafipato-Ky6a qc m T. 5. Urobn BBIDA3UTH KBafgpar, Kys, Onu-
KBampar u 7. X. A, OHE COOTBETCTBEHHO HAIHCAIY GEHI Aq, Ac,
Aqq # 1. 1., a g KyGmaeckoro wopus uz abb — 28 mamucany
061 V'c:abb—a® Ipyrme Y9enbsle NPUMEHAIOT NHBE 3HAKH, HO
OHW yife II0YTH BHIIIN U3 YHOTPeGIeHns.

SHaK = BEIPAMAET PABEHCTRO CTOAINMX II0 €r0 CTOPOHAM Be-
auann.'® Tak, z = b osmagaer, aro z paBen b.

SHaR :: BLIpasKaerT, 4To BOJTUYHHM, CTOAINME HO €r0 CTOPOHAM,
nponopnuoHanbHel. Taw, @+ b::¢.d o3nagaer, 910 @ oTHOCHTCH
K b, wak ¢ k d. Bamucs @a-b.e::c-d-.f osmauaer, uro a, b
1 € OTHOCATCS Mewmny coboit coOTBeTCcTReHHO, Hak ¢, d u f

D

®ur. 4
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WM K€, 4YTO PABHH OTHOINCHAA BeNMYNH & K ¢, b K d n
e r .17
CMEICT fpYrMX 3HAKOB, COCTABICHHWX W3 BEIIE IIpABECH-

3
HHIX, He TPYAHO Oyner noHATH mo aHamorum. Tag, —[—;asbb 03-

a o —
HayaeT tpm 4ersBeptu abb; 3 — o3HawaeT TPWHAL —; TV az cemn
4 4]

— a a See
Vaz; 2 z osmawaer npomsseneHne z ma ~; — % _ ;3 gamauaer
b b 4a-|-9e
dee
npoussefienme z° Ha ———, T. €. Ha 9acTHOe OT HeJeHms Hee
4a + 9e

2a%, — — 2¢®* 7Vaz
Ha 4a -} 9e; Q—Vax osHauaer )/ ar, yMHOMEHHHI Ha o

¢ c c

— 8aV cz
ecTb 9acTHOe oT meneHus 7) az ma ¢; _°% °*  eern  wacrmOe
2a -V ez

or nenenns 8a)/ ¢z Ha cymmy peamumE 24 ~+ V ex. Touno Tax e
3az® — 2%

a—}—:c

3ax?— z3
cymMmy a -+ 2; a ———— €CTh KOPeHbh u3 JTOr0 YacT-
a-t =z

3ax? — z3
Horo. [laee, (2a—}—30)l/ T ts O3HAYaeT IPOU3BEJICHUE
a X

KOPHA #3 TOr0 ke 4acTHOro Ha 2a¢ -}~ 3¢. Awmamormumo,

1
l//ri a® |- p2 O3HAYAET KOPEHb U3 CYMMLI BEINYUH —4—a2 a b3
4

€CTh 9acTHOE OT MeJeHHda pasHoctn 3az®2—x3 Ha

1 1
3¢ -+ l/ v a? 1 b® 03HAYAET KOPEHL W3 CYMMHI BEJIHYMH

1 1 2q8
vaon ) et s |/—a+|/—a2+62

€CThb TOT ;Ke KOPEHb, VMHOKEHHHII Ha

,HT. c
a?—. z2

3aMeTbTe, 4UTO B CAyYae TAKNX COCTABHEIX BEIMYAH HET
HanoOHOCTH y/jendaTh o0co0oe BHUMaHME 3HAYCHHUIO OTHENLHBIX
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6yxB; JOCTaTOYHO TIOHAMAaTh  BooOme, uTO, Hampumep,

1 / }_ 2 2 o3Havaer OPEeHL CVMM 1a
Kl A Hopems  cyMmiL o a

1
—f—l/ﬂaz—kbz, KaroBa OB HE ORI& 3Ta CyMMa, ecam OH
4

BMecTO OYKB OHIIE IOCTaBIEHH Yucka wiad aupad. Touro Tax

1 1 2
Lot )/ po
e JOCTATOYHO IICHUMATL, YTO O3Ha-

a—Vab

1 S, 2
Jaer 4YacTHOE OT JeJdeHHusl BeJIUIMHH —a -} 27 + b
2

Ha BenmuwHy @ — )/ ab, TpUYEM STH BeTMUWHEL paccMaTpUBaIOTCH
KAaK NPOCTHE M W3BECTHHIE; MBI MOsSEM U He 3HATH, KAKOBHE NX
SBHAYCHAA, M He YJeJATH 0c0o00ro BHUMAHUA COCTABY Wim 3HaYe-
HUK HX OTHAEALHHX vacteif. 1 cumran HYxHHM Dpegocrepeds
06 5TOM, uTOOH HAYMHAKIIAX He OTIIyTHYJIa B CAaMOM Hauaje
CIIOMHOCTh YWICHOB, BXONAINX B BEIWIMHEL

O CAOXKEHUNA

Cromenne ge CIANUIIKOM CJIOMHHIX YACEJ — NEHCTBHE OYCBUN-
noe. Tak, ¢ nepsoro B3rasAga sAcuo, uro 7 m 9, mam 749,
nawor 16 wrm aro 11 -} 15 paror 26. Onmaxo Korga wmeaa ¢iIOMH-
Hee, UX JJIA CJXOMeURSA cJaeyer NOXUACHBATH APYF IIOX APYTroM
I HAaXOAWTH CYMMY KasKmoro m3 c¢roabioB orgersHo. Hampumep,
9robel caosuth udcaa 1357 m 172, 3anmmndre ogHO M3 HuX,
crameM 172 nmog npyrmm, 1357, rtax, urobH eQUHHAIH ONHOTO,
T. €. 2, CTOAIM B TOYHOCTH NOJ JUHANAMA JPYroro, T. €. 7, W
aro0bl Ipyr¥e 9uciaa B OfHOM CTOAJIN B TOYHOCTH IOX COOTBETCT-
BYIOUIAMA MM 9UCIAME B JIPYIrOM, T. €. HecATKH NOJ JecATHAMH,
T. e, 7 TOX 5, W COTHH IO} cOTHAMHE, T. e. 1 moxg 3.

2 Hewrom. Bceceobman apudMeTE KA

A 2
Urer 1y
HcTopru 1, iy

BHBJ‘Ei\_) L i
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Nasee, HAUMHAS cHOpaBa, ckammaTe: 2 M 7 paor 9, 9o 1357

sanmmpare Hmke. dareM, 7 m b pator 12, Ilognmmure mo- 172
cllequee 4mMcJaO 2 W yAepHsuTe B HAMATH mepBoe, T.e. 1, ¢ 1529
TeM uT0OH NpuOaBUTH 670 K [BYM CICAYIOIMUM TUCIAM, T. €.
3 u 1. [Tamee cramure: 1 ga 1 pgawor 2, 910 B cyMMe ¢ 3 pmaer D,
u 5 mopmmuimre BHE3Y. Temeph ocraerca ammib 1, mepsas nugpa
BepXHero 4mclia, KOTOPYIO Taxie cJI6AYeT 3alHcaTh BHUSY, IOCTE
gqero BH @ uonyumre cymmy 1529,

UYrobE cROMATH B OHY cyMmy amcia 87899 -} 13403 - 885 -
1920, sanmmuTe Bce WX APYT HOX APYIOM, TAK, gT00E B OXHOM
cTONOME OKA3aJAWCH BCO CWHULEI, B APYTOM — HOCATKH, B Tpe-
TheM — COTHH, B YOTBEPTOM — THICAYM X T. H.

Batem crakmre: b 1 3 maor 8 u 8- 9 mator 17. Samumnte 7
BHO3Y B npubaBbre 1 K umcaaM cieAymoumero croadma,
rosops: 1 -} 8 pator 9, 9 - 2 pator 11 u 11 -+ 9 masor 20. 87 899
Banumnte suusy 0 u mpogomsxaiite, Kak U paHee: 24-8 13 403
gajor 10, 10 9 mator 19,} 19 -1- 4 pmator 23n23-}+8 1 920
pator 31. Ypepmmsasa B mamAru 3, 3aIEUIATe 1 BEU3Y M 885
ckammATe, Kak u paHee: 3 -+ 1 mawor 4, 413 palor 7, 104 107
74 7 pator 14; sanmmure HOYTOMY BHU3Y 4 n, HAKOHE,
cxamumre: 1 -+ 1 pmaor 2, a 248 pator 10. Bammmunre 10
BHU3Y H BH IIOAYYNTE CYMMY BCeX HTHX UHCE.

Ciomenne HReCATHIHHIX JApOGell NPOM3BORUTCH TAKHM JKe
o0pa3oM, Kak MOMKHO BUAETh W3 CJIOAYIOLIero mpumepa:

630,953
51,0807
305,37

987,4037

Ipu ciomenan aare6pamyecKHX WICHOB CKIA/IHBAEGMEIE BEIN-
YmHL ¢ HX SHAKAMH COGQEHSIOT BMecTe U 3aTeM OGHeUMHHIOT Te,
roropsie Moryr GbTh obmenmuens. Tak, ¢ m b pator a-t+b; an
— b gator a—b; —a u —b mator —a—b;7a m 9a pmalor 164a;
—aVac u bV ac II&IOT—QVEE—{— bV ac, nwm bV ac—a Vac,
160 HOPAfOK, B KOTOPOM IHUIYTCHA ¢JaraeMble BEJIMIHHbL, Oe3-
pasiudeH.
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IlonomnTeNbHEe BeqUIHHE, COCTABICHMEE U3 OQMHAKOBLIX
OysB, O0BENUHAIOTCH IYTEM CIXOMEHHN KOd)PUNneHTOR 1pH srHx
oyrsax. Tar, 7a - 9a paror 16a; 11b¢ -+ 15b¢ nator 26b¢. Touno

rak me 3— 45 2 nawpor 82 a 2Vac+TVac nawor 9 Vac.
4] c c

Hanee, 6 )V ab—x% |- 7}/ ab—22 namor 13 Vab—z2. Anaxormu-

0, 63+ 7V3 nawr 13 /3. SareM, alac+ bV ac pawor

(z -+ b) Vci?, npudeM a M b cRIAZHBAOTCH, KAk eclIn OLI OHu

OBlIIM  9HCHOBEIMA  MHOMRHTOIAME Vac. Taskmm me oOpazom

F3ax2 — z? 3az? — 23
2a -+ 3¢ —_ = 3a —_ = aror (ba -1 3¢) X
(2a + 3¢) a+x+ a1, famr (5a--3c)
2 _ 3
XI/M , 160 22} 3¢ u 3a nawor 5a -} 3.
a4t =z
Ionomurennunie apobm ¢ obmum 3HaMEHATeNCM COCHUHAIOTCF
1 2 3
IyTeM CAaOMeHUA HNX <gucanTeNeif. Tax, ry -+ ry JIaioTr _E:;
2az 3azx Sax  SaVex 17aV ez 25aV cx
— - == pawor 7. = —  RAT ————
b b b 204Vex ' 2 4 Ve 20+ Vez

2 b
z -+ lﬁ:namfr Gt il .
[+ (4] 14

OTpI/IHaTeJIBHBIe B@JINYNHE] CRJI&}IBIB&IOTCH TaRr Me, Rar oomo-
— bax —11 ax
n

b b
; —aVazxm —b Vaz paior (—a —b) Vaz. Ecan e nym-

’uTensune. Taw, —2 m —3 pgaor —5;

AT
~15ax
b
HO CIOMHATD OTPUNATETLHYIO BOMIMYEHY ¢ HOMOMUTEALHOMN, TO
CICAYeT YMeHBIINTE HONOKHTENBHYI0 Ha OTpHI{aTeNbHYIO. 18

1 — 7 —
Hampmmep, 3 n —2 pampor 1; i—:f: n ébax ARI0T —‘?;——al/’ac

u b} ac nawor (b — a)V ac. Bamernre, uyro KOr/Ia OTPAHATEeNbHASE
BeIMYAHA TIPEBOCXONMT [IOI0PRUTENLHYI0, TO cymMmMa Gyger orpu-

—11azx qax — Jax
b I 75— Aa0T .

Harenbnoit. Tar, 2 w — 3 parwr —1;

2V ac u —7Vc?c_,ualor—~5]/az
2*
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Iiprn caomenmn Gonpmero ymcia BeIWuUEH By 60Jee CAOKHEX

BeanduH YAOOHO caefOBaTh TOPANKY HeiicTBHIA, YKa3aHHOMY
HaMd paHee OpH ¢aoxeHnm amces. Ecain, manpmmep, tpebyerca
caomnts 17ax— 14a 4 3, 4a + 2 —8ax n T7a—9ax, T0 nopnm-
mATe uX CTONOMKAME JPYr HOX APYroM, Tak, uro0s HambGomee
CXOffHBIC YJeHH ¢TOANH B OJHHEX H TeX ke croiabmax. Tarum
obpasoM, B OHOM ¢TOa6Ie OYAYT cTOATH uMcaa 3 m 2, B IpyroM
Oykee — 14a, 4a m Ta, HaKoHeN[, B TpeTheM OyIyT HAXOXATHCA
Oyksn 17ax, — 8axr m -— ax. 3arem a crIagH-
Bal YIeHAH! Kamy[Oro ¢cToi01a OTAeIHHO, MOBOPA: 17az — 14a -3
2 m 3 pawt 5, 4T0 M mopmmMCHBaKW Hmwxe, [lanee: B gzzi §:+2
7a u 4a paot 11a, a BMecre ¢ —14a pmalor
— 3a, 49To A cHoBa mmmy BEMU3Y. Hawower;, — Yazx
n— 8ax maor — 17ax, a BMecte ¢ 17az paor 0. Taxmm oGpasom,
cymma Oyner —3¢ - 5, 19.20

Tax sxe pemmamoTcd CIGAYIOMNE IIPUMOPH:

¥ — 3a-}-5

122 + 7a 1be — 7 V ac _4"“'3 +6V§+ 1
7z 4~ 9a 156c 42 V ac - b 5
Ton i Ar. ’ — 11 — 2
192 + 16a %bo—5) ac -+ bax—- Vit
Tazx — 3
- __ 3 >~
| e
at 3
4+ a’y 4 2a% — — — 6zt —x-
2y 7
—2ay? —4 3 5
eyt tse 4l
31 %y  —— g2 _
Y+ 2ay g &Y .
523 — 6224 —x
1 at 7
3 —3— g2 38 — —
v 0 32ay—]— a %
Szt |- 2ax3

1 _
— 32— 2az* + 8- -a? YV ar a2
— 24 |- Bbx® —20a3 V a® —z?
1 —_—
—ébx3—-—77t- a*) a* + \:1:2

* LbxdtatV a2 —20aY af — 22,
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0 BRIYUTAHHUM

OTbicKaHHE PA3HOCTH HE CAAITKOM CHOMKHEIX upces — jeicrt-
pue odYesmauoe. Hampmmep, mcmo, uro ecam ormarn 9 or 17, ©o
ncraHercA 8. B caywae Gomee cmomHEIX wmcesn BLEIYATAEMOE YHCIIO
mpH BLITUTAHME HOATMCHBAIT IOX TeM, OT KOTOPOrO ero HYMHO
OTHAITE, 3 3ATEM BHYNTAIOT HUKHUE NUQPH OT COOTBETCTBYIMMY
BepxauX. Tar, u9T06H BEIYecTs 63 543 ma 782 579, nopmmmure
63543 nox 782579 m cramurte: 3 m3 9 Aaetr B octaTtke 6, u4to W
sapuiinTe BHE3Y. [axee, 4 s 7 maer B octarme 3, uwro
TaKske sanmmure BHU3Y. Ianee, 5 m3 5 gaer B ocrarke 0, 7§§ gzg
ROTOPHIH CISAYeT TAKIKe 3AMUCATH BHUIY. Teneps caegyer
OTHATH 3 OT 2; Tak Kaw, OfHAKO, 3 Ooapmme, oM 2, TO
BAM  HY/KHO NO3AMMCTBOBATH eNUHALY Yy Oumwaiimieii nudpH,
T. e, ¥y 8: oTa eguHMIa BMecTe ¢ 2 naer 12, or wero momno
OTHATH 3; IPA HTOM B OCTATKO noayunatcs 9, uro onars-rag:d
Cclenyer sammcath BHu3Y. Temepsr or 8 mymmo otmsTs, Kpome 6,
eme 1; mootomy mpmbasbre 1 K 6 ¥ ormmMmTe or S cymmy 7,
ocTaHeTcs 1, KOTOPY® omaTh-Tamm sammuTETe BHE3y. Haromern,
TaK Kak OTHAMaTh OT BepXHeil mudpu 7 B HmmaeM 9mcie GoOxh-
lle Hedero, TO 3aNWNIATe BHHU3Y 7 W BH OONYYATE PABHOCTH:
719036.

Hy:no ocobo cmequrs 3a TeM, YTOOH NuPpPH BEYATACMOro
ObLJIN IOANWCAHN Ha OHODOAHHIX MECTaX, T. €. YTOOH egmHAn:!
BLIMATAEMOT0 GHUIM MONMUCAHE IOR eAWHANAME YMEHBINaeMoro,
ICCATRE IIOJ NeCATKAMMA; TOYHO TAR 7He JIGCATHE O IO Jlecs-
THIMHA JOJIAMA W T. J.,— RaK MH 5TO TIOKA33JIH Y:xe, roBopsa o
ciaomennn. Tar, urobn BHYecTs necarmunyn papoon 0,63 us

719 036

{lenoro wacna 547, ux ciefyeT PaclONOMHATE HE Tak: 05[;;, HO TaK:
H
547

063> ¢ TeM 9UTOOH HYH (circulus), 3AHUMAIOMU B fAecATHIHONR
’

ApodM MecTo exmHALN, OHT IOMemeH OOX eJUHMIAME JPYLoro
qnCaa. 3areM, mpecTaBIiAd cefe, 9TO HA IYCTEIX MECTax BepXHEro
qucia CTOAT HYaHW, cKaskure: 3 or O oTHATE HeIb3d, IODTOMY
By®HO 3aHATL 1 mHa npemmaymem MecTte, 910 fact 10, or gero m
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HYWHO OTHATH J; OTO JACT 7/, UTO W CIeLyeT 3aNHcaTh BHHU3Y.
Hanee, saumcrsoBammas 1 Bmecte ¢ 6 maer 7, m ar0 caexyer
BBIYECTs 13 BepxHero 0, m Tak KaK 9TO HEBO3MOMKHO, TO HYHKHO
BHOBb LI03aMMCTBOBATH Ha IpepgmaymeM MecTe 1, urobm moay-
anth 10; riamrasa remeps 7 mz 10, BH moxyunmrte B OcTaTHe 3,
uTo u 3amumure BEE3Y. CxiuageiBag 3auMCTBOBaHHYIO
1 ¢ O u BuanTas cymmy 1 us 7, Bot momyunte B ocraTke 6, 547
4TO OWATH-TaKM 3amminaTe BHU3Y. Ilpummmure, Hakowne:, 0,63
BHH3Y jBe mudpn 54 (m00 mW3 HUX BHYMTATH GOXbIle 946,37
HeUero) u Bl IIOJYYATE OCTATOK: 546,37.

Jad ynpamuenus: Msl IpuUBefieM 3ech eIle HECKOIBKO MpI-
MEepOB KaK ¢ HeNHMU, TaK M ¢ ReCATHYHEMA ApobaMn.

1673 1673 458074 35,72 46,5003 308,7
1541 1580 9205 14,32 3,078 25,74

132 93 438869 21,40 43,4223 282,96

Eciu oT MeHbIIero 4mcjia HYKHO OTHAThL OOJAbIDEE, CJaelyerT
OTHATHL OT 0ONBHIETO MeHBIIee M K OCTATKY NpUIACATH OTPHUIA-
TeJbHEN 3HaK. Tar, ecam rpebGyerca orHats 1673 or 1541, To
51, HaoGopor, ormmmar 1541 or 1673 u mepen ocratom 132
CTaBJI0 3HAK —.

Ilpn BoumTapnm aurefpaudecKux UIEHOB COSNUHAIOT BelH-
unHbl, OepeMeHNB INIPefBapUTEALHO BHAKE BCEX BHYATAEMEIX
BeIWYNH, W 3aTeM O0BeJIMHAIT Te, KOTOpLie MOrYT OHTH 0Ghean-
HEHBl, KK 9TO Aeajoch Ipu ciomenun. Tax, Beunranue - 7a
u3 192 maer B ocrarke -1-9a —7a, unm 2a; — 7a¢ uz - 9a
faer + 9a 4 7a, nawm 16a; -} 7a uz — 9a maer — 9a— Ta, wim
—16a; a — 7a u3 — 9a paer— 9a + 7a, wan — 2q¢. AHATOTUYHO,

3 fci u3 5% naer 2-%; 7V ac B3 2V ac naer —5) ac. Hamee, _?i

5 3 5 3 7 — 2ax 3az

03 -— Jaer B OCTATKE ~— ; — — A3 —— [aeT — ; u3 — paer
9 9 7 7 7 b b

5z, 8aVex 17aV ez 25} ¢z | a®

bx
—t— N3 — —— aeT — ———— — HB3 — aer
b 2 +-Vex 2¢ 4 Vex : 2a4-Vex’ e ¢ .
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bx_ae; a—bus 2a-}-b paer 2a—[—b——a_[_b, un a -} 2%;
[+

3az—z% 4 ac m3 3az maer 3az — 3az + 22 —ac, num 22— ge;

2 __ 2 2 — 252 Qab — 42
2a% — ab i @ -+ ab Kaer a? + ab a-—}—ab, — ab—a . a

(a—x)Vaz us (a 4 z))az naer (@e+2—a-42)Vaz, nm
2z} ar n t. 1.

Eciau Beawummnr cocrapieHs ns OOJBIIEr0 KOJWYECTBA wWJje-
HOB, TO [EACTBHE MOKHO NPOU3BOXHTEL B TOM JKe IIOpAfKe, 9T0 U
AR GUCET, KAK 9TO BUAHO H3 CIEAYIOU[AX IPUMEpOB:

12z + 7a 156¢c - 2V ac
7z 4 9a ~11be + 7V ae

51z — 2a 26bc — 5V ac
T 5 132 Yoz _qy3y 2
7 5
627 — 5 bax _gyz_1
7 b 5
5x3—5x2-{—ix @—V—g —]—B_
7 b 5

0B YMHOXKEHUN

Caenyer smyumrs Hau3yCTb BCE 9WHCTAA, BO3HUKAIOMUE IPH
TepeMHOMkeHNH JI00EIX ABYX 9hCeN, He 6ONbIIEX 9, Bpome Toro,
Hanpumep, uro 5 #a 7 jgaer 35 mam me 8 ma 9 naer 72 m 7. g
VYMHOMeHMe GOABMEX wncen IPOU3BOAATCA 3aT€M ¢ HOMOI[BIO
HpaBui, SICHEIX W3 CIAeRYMI{AX TPHMEpOB.

Yrobut ymuomuare 795 Ha 4, BanmMmmATe, KAK 9TO 37€ChH IIOKA-
3aH0, 4 mop 795. Bartem ckamure: 4 ma 5 naer 20 m sanmmure
Hocrenmiolo nudpy O npoussemenus moj umezom 4, a HOepByIO
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muppy 2 yAepmuTe B yMe IIA cleAylmero paeitctema. [lamee
craxmTe: 4 Ha 9 paer 36; k sToMy mpmGaBbTe yHepHAHHEE 2,
n cymma Gynmer 38. Ilpunommnte, KaR H paree, BHN3Y IIO-

795
CIACAHIO MuPpPy 8 BTOrO TPOM3BEJEHMS M YACPHATE B yMe 4
mepsyio, 3. Haxonen, cramare: 4 mHa 7 maer 28; r BTOMY 3186

npmbaBbre yHep:RamHbe 3, n cymma Gyzaer 31. Ecau samm-
cats BHu3Y 31, To BH nonyunre gucro 3180, Bosmmkaomee upn
ymMHOMeHAR 795 Ha 4.

Ecan tpebyerca ymuomurs 9043 ma 2305, manmmure, war n
pamee, OfHO W3 DTHX umced, crazxeM 2305, mox npyram,

9043, u mpexxpe Bcero yMHOMBTE, RaK OHITO yike HOKa- gggg
3am0, Bepxmee un~mo 9043 mHa 5; B mpoumsseneHnu BH B
noxyunte 45 215. 3arem ymuoxsTe Ha 0, uro gacr 0000; 33335
noroM Ha 3, 9ro xacr 27 129, u, Haxomem, ma 2, wgro 927199

nacr 18 086. Bee nonyumemnecs uncia nognmmmure Apyr 1886
IO APYTOM C TeM, 4TOOH HOCICHHAS nudpa RKIOMA m
HH3IIeH CTPOKM CTOANA HA ONHO MECTO BJIEBO OT IOCTeN-
Heit umI)pH Ommaaiineit BerHeﬁ‘CTporm. Haxronen, crromure Bce
9TH umeaa M B Kadecree npoumssefenma 9043 Ha 2305 momyumres
umeno 20 844 115.

Ilpn ymEomermm mecarmumsix gpoGeil HA mewmmie mam Ha Xpy-
I'me NECATHYHHE Hpolnm feiicTBUG NPOU3BOAETCH TAK 7K€, KAK BH
MOMeTe BUJETHh U3 CHCHYIOIUX IPpAMEepOB:

72,4 50,18 3,9025
29 2,75 0,0132
6516 25090 78050
1448 35126 117075
10036 39025
2099,6 — —_—
137,9950 0,05151300

3aMersTe, Y4TO B IOTYYAIOMEMCH 9GHCIE BCETHA MOSKHO OHITD
OTAETCHO ¢ NPAaBO PYKHA CTOABKO e NecATHIHHX Hu(pP, CKONLKO
AX nMeeTcd B ODOMX COMHOMHTENSX BMecTe. Ecam B mpousmefe-
HUA Q9 9TOro caydaiino mexsatuT mup, TO HEAOCTAIOMUE MecTa




OB YMHOXEHIUZ 25

ROTAHEL OHTH BAIONHEHH CIeBA HYJIAMH, KAK B TPETHEM W3 npu-
BEeJICHHLIX TIPUMEPOB.

Ilpn ymmomeHmEm NPOCTHX aire6paumvecKuX WICHOB wHCIA
YMHOMAIOTCA HA 4ucaa 1 OYyKBH Ha OYKBH M IpON3Be[eHme
fepeTca IOMORUTENBHEIM, €CTH 068 MHOMHATETHS ITOTOMATEILHELE
wix ofa OTPUHATENbLHEE, B IPOTHBHOM cnydae oHO Oepercs
OTPHIATEIbHEIM.

Tar, 2a na 3b nnn me — 2a 5a — 3b maer -+ 6ba, nam -L 6ab,
nGO TIOPANOK P AacIIONOREHUAH OyxB Gespasnmuen. [lamee, — 22 ma
~+ 3b nm e 2a wa — 3b maer — 6ab; 2ac wa Sbee naet 16abcee,
win 16abc®; Tax? ma — 120222 paer — 84a%x%; — 16¢cy ma 3lay®
Raer — 496acy*; — 4z ma — 3y az maer 12z \/ az. Toumo Tax e
3 Ha —4 maer — 12, a —3 ma — 4 naer 12.

llpn ymHOMmeHUN apoGeit mx wmeauTennm YMHORAIOTCA HA YHC-

2 5 10
IUTEJNA, a 3HAMEHATeNM Ha 3HAaMeHatenu. Tak, ?Ha - RaeT —;

35

2 ma < gaer ¥,22% ga3 = maor 6 XXX pam 6 Radgy
b d bd b d b d bd

5

3acy Tey? 21ac?y? bz 3V az 122V az
—~ HA— —— naer — ———; — — {gy — xaer ———;
2bb 4b3 855 ¢ c c2

a ¢ 2 ac o 2 6
-— X HA —Z Taer — z-. JI&JIBG, 3 Ha -— Jaer —, B 9€M MOXK-
b d bd 5 5
3
HO yOemmrTrcd, ecim mpuagars 3 Bug mpodn " CO 3HAMEHaTeJleM

23 30a3z
Ha Za paer . B cBasm ¢ srum

(4 c

1
euHRna. AHAJIOrAYHO,

ab a
HOHyTHO 33MeTBTe, 9qT0 — & ——b—- OJHO B TO e, TaK e Kar
¢ ¢

n@, Bru % by nnnw g 2+ Vez u 1. n
[+ c C a a
Pajmranbusie BeInMumHEL ¢ OIMHAKOBMM TOKA3ATeNeM, T. e.
ABA KBANPATHEX KODHA WM JBA KyOWuecKWX KOpHA, WIH IBa
KOPHS 9eTBEPTOH CTENCHM W T. [., NEPeMHOMAOTICA IIOCPECTEOM
IePEMHOMEHNA HX WIEHOB HOK ONHAM OGHINM B3HAKOM pPagMKama.

Tax, V3 ma V5 naer V15; Vab nma Ved naer V abed;




= |

R —— e

2% 0B VMHOJKEHHIK

b i
HaeT —
c c?

3 3 3 —
V'5ai? na V Tayz naer Y 35a%y°z; VL Ha V
[

2 —_— - - .
T. e.i—lf; 2a¢ Vaz na 3b Yaz naer 6ab Vaazz, 1. e. 6a%bz;

¢

32" Ha 22 jaer LCA— 628 o wVab
Vac Vac Vatet W ac 7a
3d2 V 5cx 12d2x V Babex
— =2 - paer .
10c2% 70ac?

Ilpn yMHOREHHN BeJNTIHH, COCTOAMWUX M3 HECKOABKAX vacreit,
RGO WACTH ONHON BOJMUMAB YMHOKAIOTCHA HA BCe YacTH APYTOi,
KaK 570 GHLUI0 TOKA3AHO NpHM yMHOMeHNE Ynced. Tak, c— Ha 4
paer ac— ax; a® - 2ac—bc Ha a— b paer a® -+ 2a%c — a?h —
—3abc -} b%c. B camoM fiede, a® -} 2ac — bc Ha — b paer — a*b—
—-2abe -} b% m a® - 2ac — be HA @ paeT a® -+ 2a%c — abc, a cymMma
pTHX IBYX Beamumu ects a® | 2a%c — a?b — 3abc - b?c.

Humke NpEBONATCH STOT W APyrme OPAMEpLl TaKOro  pofa
YMHOKEHHA:

a? | 2ac — be a-b a-tb
a—1b a-+b a—b
— a?h — 2abe + Ve ab L b?
a4 2a% — abc a®- ab + az_{—j:}f} —b
ad-|- 2a%c — a® — 3abc + b a?-} 2ab | b% at *  — bt

1 pr
y* + 2ay — fac /2
y? — 2ay + a prxy
: i 3a - l/ ab?

+ aty? 4 2ty —at ¢
— 2ay® -— ha?y*+ a’y 2ax @ __‘ a'pt

1 ¢ o2

+ ¢t 2ay — eyt

[4
aa

6adr

] 1 1 — 3a .
yt * —3— ay?{-3ady——a’ ¢

2 2 o
6a? a®  2az ab? a%
¢ ¢ ¢ ¢ ¢
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0O TEJEBHHN

Tlpun penennn uymMcen MMETCH, CKOIBKO pas JemuTenah conep-
JRUTCA B [eJMMOM, I JENUTeNb CTOJBKO sKe Pa3 BEIUNTACTCA U3
REJIUMOTO, 8 B YACTHOM IIMINETCA CTOIBKO 7K€ NUHHAL; 9TO Jeii-
CTBHE IOBTOPAETCA CTONBKO PAa3, CKOIBKO Pas .MOMHO BHIYECTh
JeJIuTeNh M3 AeJTHMOro.

Tar, wrobm paspemurs 63 wa 7, BHIACHUTE, CHONBKO paz 7
cogepxATesa B 63, 1 B YACTHOM NONYYATCA TOYHO 9; caegmoma-

63
TETHHO, —- PABHO 9. Urobu paspennts 371 ma 7, mamuummre

nmeantens 7 Buepenu 371 m, Haummasg ¢ IePBHIX Ou(p AETUMOTro,
CRa/HUTe: CKOJBKO Pa3 camoe Gomnbinee 7 COREPHUTCA 7) 871 (53

B 377 Orser 6ypmer: 5. Banmmure B wactaoM 5 u 35
BeraTaTe 5X 7, uau 35, or 37. B ocratke moryunres 2, 2
PAROM ¢ uYeM 3amuiuTe NOCTENHIN0 uAdpPy AeIIMOro, 21
7. e. 1. BH ToXyuuTe NPE 5TOM OCTATOK MEMEMOIC 0

21, Haj KOTOPEHIM GyAeT NpOU3BEIEHO caepyiomiee peticrBue. Cra-
7KUTe, KaK M PaHee: CKOJABKO pa3 7 comepsrurca B 21?7 Otser
Oyner: 3. Jamucae B wacrHOM 3, orHmMmre 3X 7, wim 21, or
21; B ocrarre Gymer 0. OTciofa sicHO, 9TO npn peiaennu 371 HaA
7 molydaercAa B TOYHOCTH H3.

Hrobrt paspmennts 4798 ma 23, wHaunnre c nepBux nudp 47
W CRaKUTE: CKOIbKO pas 23 comepmnmrea B 477 Otser Gyner: 2.
Sanumute B wactHoM 2 m or 47 oTHmMETe 2% 23, nam 46.
Ocraror ecrs 1. Tlpunummre psajgoM ¢ Ham crenyomyn nudpy
Aeammoro, 1. e. 9, u B MO Y4YNTE AJMA NANbHENMNX BLIYACHCHHI
19. Crammure Temeps: ckonbro pas comepnrea 23 8 197 Orser
Oyner: 0. Sammmnre wostomy B wacroom O u m3 19 BruTHTE
0X 23, nnm 0. B ocrarke 6yner 19. Ipunamarte & 19 mocuexnon
uu@py 8, uro pacr mas panpHelimmx Boikmanox 198. Craskute
TeNeph: CROMBKO pasz 23 copepsurcss B 198 (4r0 MOMHO COOGpa-
3UTh, paccMaTPEBas NepBEle HUQPH O0OOMX wUHMCEN W YYUTHLIBAA,
CKROTBRO pas 2 comepsxurcst B 19)? Orser Gymer: 8. Sammmmre
nmooromMy B 4vacroM 8 m or 198 ormmmmre 83X 23, mum 184-
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B ocrarke Gymer 14, wro u mymmo 23) 4798 (208,6086 & . .

6ymer mermts mamee ma 23. TarmMm 06- 4

14 198
pasoM, uacrmoe Oyymer 208 5 Ecnu 184

14 140

He JReJATeIHHO UMEeTh Nelo ¢ npo65m§—3 , 138
TO BBl MOKETE MIPOROKATH AeJeHre PN 200
OOMOINE JEeCATHYHEIX Jpo0eill CKONBLEKO 184
YrogHO, BCARMU Pa3 OPHOUCHIBAS PALOM 160

C OCTaTKOM HyAh. Taxr, pagomMc¢ ocratroMm 14 a crapawo O n IOy~
qaerca 140. Temeps cmamure: crompko pasz 23 comeputcs B
140? Orser Gymer: 6. 3ammmure mostomy B wacreoM 6 m or 140
oraaMare 6323, man 138, ocramerca 2. Ipmcoegumnre & sTo-
My, waxk u padee 0 H, nDpomomkas TaraM o6GpasoM JeiicTBme
CROJIBL YTOAHO AAJEKO, BE MOJAy4HTe oKX KoHel B gacTHOM 208,6086
nT. .

AHamormuno gemmrea mecatmumas apoGb 3,5218 Ha pecarmu-
HyH0 fpo6b 46,1, uro maer B wactmom 0,07639 u T. 1. Ilpn

9TOM 3aMeTBhTe, YTO B YACTHOM MOJHHO OLIThH 46, 1) 3,5218 (0,0763%

OTAETCHO CTOABKO [JECATHYHAIX 3HAKOB, HA 3 227

CROJIBKO MX OOIbIe B NOCTEHEM JEINMOM, 0,2948
9eM B penmresne. Tam, B HacToAmeM npaMepe 0,2766
Aexmrenrs 46,1 comepssur OAMH ecATHIHBIN 0.01820
3Hak 1, a mocuengmee gemmmoe, T. e. 0,004370, Ot01383

COIEP/RUT UX IIeCTh, IIO3TOMY B 4YacTHOM wuXx

0,004370
JOJRHO ObIThL TATH.

A1 nodcrenus M NPUBOUM 3Jeck eime HECKONbBKO HpH-
MepOB.

9043) 20844115 (2305 72,4) 2099,6 (29
. 18086 1448
27581 6516
27129 6516
45215 0
45215

0
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50,18) 187,995 (2,75 0,0132) 0,051513 (3,9025
10036 396
37635 0,01191
35126 1188
25090 0,0000330
25090 . 264
0 0,00000660
660
0

Ienenue anrefpamvyeckux WIeHOB NPOH3BOJMTCA IPHU HOMOIIU
PaBJIOKEHV A TOr0, YTO COENUHSAETCA TpHW yMHOMueHmH. Tak, ab,
jeTeHHOe Ha 4, jaer B wactHoM b. [lamee, 6ab, nenennoe ma 2a,
maer 3b, a nenemnoe Ha — 2a, gaer — 3b; —6ab, nemeHnde Ha
2a, maer — 3b, a meimenHoe ma — 2a, paer 3b; 16abc®, memeHnoe
ra 2ac, paer Sbe?; — 84a3xt, menemmoe ma — 12a%x%, paer Tax?.
Angagornuso, i, JIeIICHHOE HA —2—, Jaer E; %°  lemeHHOe mHA

35 S 7 bd

a ¢ 21ac®y? 3acy Tey* 6 .
-l;-’ Aaer —; — , XeJleHnoe Ha ——— , paer — ——; —, [He-

d’ 855 2p2 4?5

2 6 2
JeHHOe Ha 3, JaeT = a < AeleHHOe, HaofopoT, A i Jaer

3 30a’z 15a2z 154%z
- B 3;——, AeneHHOe Ha 2a, paer ——, a —— , JieNeHHOE
4 ¢ 4

15a3 e 5%
;aa . Batem V15, mememmmit ma /3, maer J/'b;

C

Ha Z2a, naer
V abed, menemmmit wa Ved, pmaer Y ab, a penemmuit ma V ab,
3

naer Ved; Vade na YVac paer Va2, mim a; V/ 3ba%y®z, penen-

3 3 —_— —
, — atb? a®
HEIA Ha V 5ay?, maer V Tayz; l/ — OeTeHHBIN Ha -,
[53

[

ab? 12d2x V 5ab 2 Y
paer v, M , HeleHHoe  HA — 3d2¥ Sez , laer
c 70ae? 10e2
4z V ab

—— - Amanormuno, (a—+ b))/ az, nemennoe waa -}~ b, Raer Y ax,
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a penemmoe, HaoGopor, ma ) az, maer a - b. Hauee, —?{_—;V'a_a;‘,
a

HeneHHOEe HA

e maer @ J/ar, a JQeneHHoe HA @, Jaer
2/

1 —_— ar a — ax
ar, WIu . HaoBopor, —— V ax, AeneHHOe HA
a+bV ’ at+b poT, g Ve T Py

naer a@. Ilpm BceX BTHX JAeJeHHAX CJefUTe 33 TeM, YTOOLI HEJNTH
ppyr Ha APYra BeTMYHHSl OJHOTO PoAa, T. €. yuclia Ha 9reiaa,
GyxBsl Ha OYKBH, pPajfuKaJIbible BeJANYAHbL HA paguKaJbHbIe
BeJIMUMHGI, YACAATENINM Jpobeii HAa ducanTeNd, 3HAMEHATE.N Ha
3gaMeHATea:d W T. Ji.; KpoMe Toro, Ipm HAeJIeHHH YECIANTEIEH,
jHaMeHarejeili ¥ PaUKAIOB BeIWYUHBI KaKoro-audo pona ciae-
flyeT AesuTh JMIOb HAa OJHOPOAHbIE ¢ HUMU.

Eenm JequMas BeIMUnHA He MOseT OHTb Pas3ioieHa TAKNM
0GpasoM npHE NOMOLIU Aeiureld, TO B CIyIae, KOIUA obe Bean-
unHE IeJEle, [OCTATOYHO MOJMACATH JEeIATe]Ih IOA NeAAMBIM,
otnenuB mx ueproii. Taw, yToObl paspgenarh ¢b HA ¢, HAIWIIATE

b)Vex
% 5 wrobm paspenuts (@ -+ b))/ ¢z Ha a, HANMMIATE (et 87 ez
¢ @

P s —
anm 2T V cz. Arasoruano, ) ax — x*, meneHHbIL Ha V cx, maer
a

2 .2 S
—“——‘/T;_x , WIH ]/?x—cf, (a® 4 abd) V a% —22%, peieHHOE HA
cx
—_—— 2 2 2 —
(a — b)Y a* —z*, maer E_iﬂ’l/“_———zx . A 125, nenentoe

a— a? — z?

ma & V7, naeT3|/%—.

Ecma sxe 5TH BEIMYHHEL POOHHE, YMHOMKBTE HHCAMTOID JIO-
IEMoro Ha 3HaMeHAaTelb AeNHTeddA, a 3HAMEHATea bk HA HHCTIH-
tesb, — IepBoe ' pomsBelienne Oymer TUCAUTENLEM 4a¢THOrO, @

* a (1
BTOPOe €T0 3HaMeHATeJeM. Tax, gTo0n pas3feauTh — HA —, H3-
’ b d

ad
mumnare 2%, 1. e. ymmombre ¢ Ha d m b ma c. IlogoOHEIM e
C
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3 5 12 3a ., —
obpasoM, = AelenHoe Ha e maer i Hamee, ,——]/aa:, meliex-
k14

2¢ 15a? { /— 2 V a®— z2
moe ma -, ;aeT —— Vazx, a penemmoe Ha — ———— , Jaer
a

8¢ 5a ]/a_sz
15a’x ab ¢

— T~ ., Touno TaK e — , JMeJeHHOe HA ¢ |@iId Ha—|,
802 V 2% — 2 d 1

ab | ¢ ab ed 3
paer —; a ¢ (mmt -, ReTCHEOe HA —, AACT —; — IeIeHHOS

3 5 12 b —
Ha D, pgaer 5 3, MeJemHOE Ha - eer —. Ianee, @+ Vex,
C

NeJIeHHOE HA a4, Raer atb Vex; (a -+ b)Vex, nemennoe Ha 2.
ac €

— az? — 2 ard
naeTﬁ;:_f’fch; 2 l/ g;c_ , mexennoe Ha 3 ) cd, naerpg]/ ax

>
c2d

cd 2 ax® 1 7
a JleIeHHOe HA I3 —, XaeT— — . A — -~ , nheJeHHOE
x 3 c%d 5 11
Ha — 3 aaeT 2 5 nT. X
2 7’ 5 33 n

IIpu JdeieHHd BEJNYUHE, COCTABJICHHON W3 HECKOJBKHUX UJe-
HOB, AEIAT Ha JeJATedb Rampauii m3s ee wienon. Hampuamep,
a? -~ 3ax — %, meneHHoe Ha a, faer 4 - 3r — = . Korpa gean-

a
TOJIb TAK/KEe COCTOMT W3 HECKOJAbLKAX WY/JIEHOB, [eiicTBHe NPON3-
BOANTCA B TOM e MOPSAKe, YTO W TpHW HelleHum dnced. Tax,
ur05El paspeautsb a® - 2a%c — a®h — 3abe |+ b*c Ba a—b, cKa-
JRHATe: CKOJBKO Pa3 4 COAepskUTCA B 4%, T. e. TNEPBHI 9iIeH
flesATeIA B TepBoM wiene geammoro? Orser Syner: a’. dammuinte
nosTomMy @2 B 9acTHOM. BHIYTA 3aTeM M3 JeAMMOro NPOH3BCCHUE
qacTHOrO a2 Ha a —b, nam me a®— a?h, BH NOIYYUTE OCTATOK
2a%c — 3abc -} b%, woropmit Hagmemut peiuts gajee. Cmpocure
CHOBA: CKONBKO pa3 a cofiepmmrcss B 2a%c? Orser Gyper: Z2ac.
danuuinte posSTOMY B WACTHOM 20¢ M BHYTHTE U3 IpeAByniero
ocratRa 2ac Ha a —b, mmm 2a?c — 2abc. B ocraTtke Tenepsh
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Symer — abe - b. Crora cmpocure: croabro pas copmepaurca
@ B —abc? Orser Gymer: — be. danumuTe B wacTHOM — be.
Ecan srvects mamocmenox — be ma a — b, T.e.— abe-| b,
U3 HOCJeRHETO OCTAaTKA, TO GoONee HWwero He ocramercs. Dro
08HATACT, 9TO AeNCHMEe JOBEJEHO JI0 KOHNA M 9TO YACTHOE €CTE
a® | 2ac — be.

UroGu mpupars stuM JelicTBmaM TY (OpMY, KOTOPYIO MHI
yuorpebasin mpu AedeHdm Tuced, WICHH  KeIEMOTO I ReInTeIs
CIEAYST PACHONOMUTE L0 H3MEPEHHAM TOi GYHBEL, ROTOpas
Kamercsas Hambolxee NoAXopsAmeir musa meitcremm.?! Ha IepBOM
MecTe HY#HO ITOCTABHTH WICHE, B KOTOPHIX 9Ta OYKBa wmMeeT
HAUBEICIICG M3MEPOHRS, HA BTOPOM MECTE — GIEHH, B KOTOPHX H3-
MepeHme TO# e OYKBH, Gamkaiiimee 1mo OOpANKY, B Tak jajee,
BIZIOTE IO YJIEHOB, B KOTODHIX 3Ta OYKBA BOBCe He ConiePrRuTCA
47 e BXONUT MHOMATENEM, M KOTOPHE CJIe[yeT MOCTABUTL HA
nocaepmeM mecre. Ecxm B Tombro uro NPUBEICHHOM IIpuMepe
PACTIONOUTE YIEHE! HO -MBMEPeHHAM GYKBH @, TO XOJ HeiicTBmil
MOKHO OyZieT IPeficTaBuTEL caeqyIomeli cXeMoii:

a—b)a* T 2% _ 5050 1 4o (a2 4200 — b

a® —a?
0 4 2a% — 3abe
—+ 2a%¢c — 2abe
0 —abe-|-b2%
— abe -} b2
0 0

Kaxr 3neck Bapno, wien a3, wm ¢ B TpeX u3MepeHHAX, 3a-
‘HOMAaeT B JIeITAMOM IEPBOe MECTO; 4leHH 2a2c m — a’b, B wKoro-
PEIX 4 mMeeT f1BA N3MEPEHHA, BaHEMAKT BYOPOE MECTO W T. I
JemaMoe MomxHEO GHIO 6m 3ammcats eme B TaxKoM BHJE:

|
a® ch a® — 3bca |- b2c.
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3nech YWIEHHl, CTOAIHe HAa BTOPOM MecTe, OOHefUHCHE IIOCPe-
cTBOM OODLeJUHEHNA MHOKHTENell GYKBH, 1O M3MEPEHMAM KOTO-
poit pacnonorkena BeanduHa. Ecan Gel wiems GELTM pacmonoeHs
no m3MepeRuAM OYkBH b, TO neiicTBma ciaemosasio OH BecTH TO
HiecTeRylmeli cxeMe, o0bACHeHNe ROTOPOW ITPUBEHCHO HEMO-
cpefCcTBEeHHO BCJe 3a Helo:

cb? — (Bac+a?)b+t-a* 4 2a% | —b-}a
cb? — bae | —bc + 2ac 1 a2
0 —(2ac+4-a®) b +a® 4 2a%
— (2ac -+ a?) b1 2a% +a®
0 0

Crasknre: CKONBKO pas —b comepskurca B cb?? QOreer Gyner:
~—cb. Banmcas mOdTOMY B YacTHOM—cb,BRIuTATe (—b - @)X (—Cb),
i cb? —abc. Ha BTOpOoM MecTe moaydumreAa B ocraTe (— 2ac —
— a?) b. TlpuGaBbre, ecin XOTHTEe, K DTOMY OCTATHKY BEINYAHH,
cTosIMe Ha TIOCTegHeM MecTe, T. e. a®-1-2a%c, m crammre cHoBa:
crROIBbKO pas —b comepmnrca B (—2ac —a?)b? Orper Gyner:
2ac |- @®. 3anucaB 5TM BeJWYHHH B YaCTHOM. BmuTHTE — b -}-a,
yMHOeHHOe Ha 2ac -} a?, nan (— 2ac — a®)b | a® 1 24%, n B
ocTarKe HAYero He octaHeTcda. 13 sroro sicHo, w€TOo feneHme 3a-
ROHYEHO W 9TO 9acTHOe, Kawr M npeskpe, ecTh — be - 2ac 4 a?.

Yrobur paspeanth a®yt—a%ct | y?ct | Y8 -— 2yt — a® —
— 2a%%—a*y® Ha y® —a’—¢?, A pacHONara BeIHYHHH 110
n3MepeHnassM GYEBol y cienylommm obpasom: y® - (a®— 2¢2) yt -
+(c*— a?) y? — (a%c* +- a® 4~ 2a*c?). 3aTem A nMpoMzBOKY AeNeHmE,
KaK 9TO MOKA3aHO B HpuBogmMoOil cxeme:

. . y:— a? — ¢
y® - (e — 2D y* - (¢t —a?) y? — act — a® — 2a4c? Bramr———l
¥ —(a® + Ay + a* + a’?

0+ (2a® — ) y*
+ (262 — c?) y* — (244 - a2c? — cb) 32
0 + (a* 4 a?c?) y?
A (g% 1 a%2) y® — ab — 2a%c? — %t

0 0

3 Isworomn. BceoGigasa apudMerura
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3nech mpHUBEJeHH eme APYrme IPEMEpH. OrHocuTenbHO HAX
cUeAyeT 3aMeTATh, 4TO ecl:m u3MepeHHs OYKBH, HO KOTOPHIM
PACIOTOKEHA BeJIMYHHA, He BCIOAY CIEAYT B ORHOI apudmMeTn-
yecKoii mporpeccEnm, HO B HEKOTOPHIX MeCTaX oQpuIBalOTCA, TO
HeJI0CTAIOIAe MecTa OTMeueHH 3HaKoM ¥,

a® « —b |a-tb

a® 4+ ab a—b
0—ad
—ab — b®
0 0

1 i
&, 32yt 3, _ —— gt
y 32ay ~+ 3ay 2a §t — 2ay + a®

1
y: 4 2ay——§" a?

yt— 2ay’+ aly?

1
04 2ay®— 4—5' a’y?

4 2ay*— & aPy* - 20%
Y )

1
0 — —2-a2y2—§— a’y

—_— a2y2 + a3y__ ._é— a"

2
0 0 0
a4 * E 3 x + b‘ az+ ab V§ + b?'
at-}-a%b V2—+ a?b*? at—abV2 -+ b2
— a3bV 2 — a2b?
—a%b V8 — 2% —ab®V 2
4 a2t abd V2
+ a2p? 4- ab?V 2 -+ bt
0 0

HegoTophle HAYMHAKT JCJIEHHE ¢ INOCHEAHNX WISHOB, HO BTO
NPUBOIAT K TOMY 7K€, 4TO NOJIYYHTCHA, €Cad, oGparnB MOpA-
JIOK 4JeHOB, BB HA9HETe ¢ IEPBHX. Nmerotca eme fpyrue cnoco-
661 neJenpsa, HO JIOCTATOYHO 3HATH HanGoee jJerkmii u yRoOHHI.
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OB H3BJEYEHHUM KOPHEH

Uro6s n3pireub M3 4YMCIAA KBAPATHHIT KOPEHDb, IPese BCEro
claeflyer NOCTaBATb Haj ero 'uudpaMa depes OfHY, HAUMHAA C
eMHUI[, TOUYKA. 3aTeM CIEAyeT B YACTHOM WITH B KOpHe 22
pamucatb nudpy. KBajpar KOTOPOil paBeH nim Gamraiimai 1o
HeAOCTATKY K mnadpaM mam nmdpe, NpefmIeCTBYIONAM HepBoil
rouke. Iloce BrumTaEMA 3TOTO KBagpaTa OCTAIbLHEEC NHPPH
KOpHA OyIyT DmOCHeROoBATeALHO HAlieHH NOCPeNCTBOM JeICHHS
OCTAaTKA HA YIBOCHHYIO BEAWYNHY YsKe M3BICUCHHON 9acTH KOPHA
W BHYATAHAA BCARNI pa3 W3 OCTarKa KBajpara NocaenHel Haii-
NeHHO# nudpsl ¥ ee YHecATePEHHOro NPOU3BEJeHNs Ha Ha3BaH-
HHEII JeluTelnb. ’

Tax, uyroOe ussieur xopensr u3 99856, paccraBpTe, Kan
crasaHo, Touxm: 99856, 3Sarem wailigumre umcio, 99856 (316
KBaJIpAT KOTOPOro paBeH nepBoii mudpe 9, 1. . 3. 4
SammImmTe ero B gacTHOM u @3 9 BeutmTe 3X3, ———

wm 9. B ocrarke Gyner 0, psamgoM ¢ KoTopeim 3a- ng

MIImTe LIS CACAYIOMero jeicrsma umpsl, mpen- oo
IwecTBylomme Ommxaiimeit rouke, T. e. 98. He 06- 3756
palas BEEMaHAA Ha mociaefaion nudpy 8, crammre:

CROJBKO Pa3 yABOeHHoe 3, mam 6, comepkuTca B
nepsoit mudpe 9?7 Orser: 1. Ilostomy, sanucas B wactHOM 1,
oraumMuTe oT 98 mpomssenemme 1Xx61, mam 61. B ocrarke 6yjer
37, ® weMy mpucoefmHuTe mocienHwme nuPpH 56, Tak YTO HO-
ayunrca 3756. C stam uwmeirom n HYsRHO Telleph INIpOBecTH xeii-
creme. HWrak, cHoBa He ofpamadg BHEMaHEMA Ha IOCIETHIOD
oudpy, T. e. 6, CKaRHUTE: CKOILKO pa3 yaBoeHHoe 31, mam 62,
copiepssatca B 3757 (oTBer Jerko coo6pasuts mo mepBHM HEpam
6 m 37, moeMorpes, croubko pas 6 copmepskmres B 37). Orser: 6.
ammca B wactHOM 6, BHurmTe 6 X626, mam 3756. B ocraTre
nonyuurca 0, orKyma BuWAHO, 4YTO felicTBMe 3aKOHYEHO W YTO
KOopenb ecTh 316.

Ecnu BaM HymHO mapieus xopeHp m3 22178791, ro, momerms
npesje BCEro 4WCJIO TOYKAMH, HaliinTe 9mMCIO, KBAAPAT KOTOPOTO
3* )
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(ecim om He Momer OHITH TOYHO paseH) Oymer Gamkaiimmi mo
penocratky K 22— mudpam mepep neppoii Touwo#i. Ilpm sToM
pH moayamTe 4, m6o HX5, mam 25, Gompme, yeM 22, a 4X4& —
mersime. CireoparensHo, nepsoi nudpoit kopHA Oyner 4. ITosromy,
sanmcaB B KopHE &, BuyrATe M3 22

221787 M (4709,43637 um 1. X.
KBaapat 4 X4, uia 16, u K ocrarry 7 (4709,43637 u 7. X

16
ppamumnte crepyomme mugpsr 17, —
. 617

aro paer 617. Ilpu nenenun 617 Ha 609
YABOGHHOE 4 BBl IOJYYUTE BTOPYIO SrveTYy
nud py xopua. [Iperebperaa nocien- 8228 |
Heil mudpoir 7, crammre: CKOALKO ————

£11000
pas 8 comepmurcss B 617 Orser: 7. 376736
3aummure TOTOMY B YacTHOM /

3426400

u or 617 orHAMuTe mpousBeneHHe 7

2825649
ua 87, mum 609; ocramerca 8.
60075100
IlpmcoenuanTe E & gBe clexyomue 56513196
mudpr 87; Bu momyumre 887, uwro 26190400
TIpH JIeJIeHAH HA YABOGHHOE 47, win 223566?29
94, mact BaM TPETHIO IH KOPHS.
g P nadpy xop 73624231

IlosToMy cramre: CKONBKO pa3 94
cogepmurca B 887 Orser: 0. daommare mosToMy B TaCTHOM 0
n npmummare fABe mocienmaue mudpu 91. B momxydure 88791,
uT0 TIpH AexeHun Ha yasoexHoe 470, mam 940, naer BaM nociaeHIOKR
mndpy kopma. Wrak, crammre: ckoabro pas 940 copepmared
B 88797 Orper: 9. 3amumnre mosToMy B YacTHOM 9 M BEI TOTY-
ypTe B Kauecrse KopHsa 4709.

Ho rax xar mnpoumssemenme 9X 9409, wmam 84681, npu BH-
gyntaguu 03 88791 gaer B ocratre 4110, To sTO mMOKAa3HBaer,
aro 4709 He sBidgerca TOYHHM KopHeM wmcra 22178791, mo
HECRONLKO MeHbIIe ero. Ecim B TOM M APYTUX NOZO0HBIX CIy-
4yafgx BHl XOTHTe NOIY4YUTH Goibimee HpuUOIHMEHHE K KOPHIO, TO
clIepyeT TPONOMKATH AEiiCTBHe TpH MOMOME AECATHYHEIX Jpoleii,
LPHCOSARHAA K OCTATRY IpA Kamk[IoM QJeHcTBMA TIO [BA HYIA.
Tar, ecan g ocrarky 4110 mpmcoemmuNTE ABA HYJUSA, OH Ipe-
spatutess B 411000, uro mpm gedennm ma yasoemnoe 4709, mim
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9418, pact BaM NepBYI0 AecATAIHYH 1mdpy, T. e. 4. 3anmcas
B YacTHOM 4, suurmre m3 unciaa 411000 npoussenennme 4 X 94184,
nim 376736. B ocratke Gymer 342064. IlpmcoepmmmB cmpaBa K
DTOMY 9HCIY ellie JBa HYJd, MOMH(HO NPOROIKATH TAKUM oOpa-
30M JielicTBHA CKOIBKO YTOGHO;, B pPe3yJbTaTe IONXYIATCA KOPEHb
4709,43637 n 1. 1. ’

Korpa moxygena monoBmHa miad (olee 3KeraTeJbHOTO UHACTA
nudp KOPHS, OcTajbHEE HMUQPH MOMKHO MOJIYYATH UpH IIOMOIM
oxuoro fereHnsa. Tak, ecim BH XOTHTe B pa3fumpaeMoM HpHMepe
N3BIeYb KOPEHb ¢ AGBATHI0 Nu@paMh, TO MOMKHO, HAlijs mepBbHe
nare nudp 4709,4, noayauts geTHpe mociefH#me, Pa3fedHB OCTA-
tox 34264 ma ypsoemmoe 4709,4.

HomycTum, uro TpeGyercs m3piedb KopeHb E3 32976 ¢ maThO
oudpamu. [locrasus majy mappaMm TOUKA, 3aONIIATE B YACTHOM
1, mbo HaumbonbmIMM KBajpaTOM, cofep:RamuMca B pugpe 3,
no mepmoit Tourm, Gymer 1Xx1, mam 1. Briura ksappar 1 m3 3,
BHI TIQJIYYATE B OCTaTHe 2. 3aIUCAB PAXOM ¢ 2 JBe 32976 (181,59
cienyiomme nu@pe, T. e. 29, HalifATe, CKOIBKO 4
pas yasoemmasa 1, wmm 2, cogepmurca B 22; npu

2) 229
9TOM BHI IOAyuUHTe, 9T0 2 cofepmurca B 22 Goiuee 994
mecatu pas. Ho meawrens HUrOrAa Hexbas Oparh 36) e
PaBHEIM JIeCATA, a 3[ech €ro HeIb3d B3ATH 351

PaBHEIM JaKe aesaTH, nGo mpoumssemende 9 X 29,
wim 261, Gomeme, wem 229, M3 uero sTo IPOM3-
BefieHHe HYHO ObLIO OB BH4ecTh. [loaToMy BossMATE TONBKO 8 H,
3anmcaR B UacTHOM 8, BHurure m3 229 mpoussemeHue 8X28,
nam 224. B ocratre Gymer 5. 3amacar pagom ¢ b madput 76, maiigu-
Te, CKOIBKO pa3 yABoerHoe 18, mam 36, copmepmmrca B 57; BH
noxyumre 1. 3ammcas mosromy B dacrmom 1, BeaTmTe H3 576
npousseneane 1x361, mmm 361. B ocrarke momywmres 215.
Haxogmen, uTo0n monyunTh OCTAABHHE NEPPH, pasfeante IACIO
215 Ha ypBoemmoe 181, mam 362, m Bu Haiigere [mudper 59,
3aIMcaB KOTOPHE B YacTHOM, moaxyumre Kopens 181,59.

TaxuM e 06pa3soM H3BACKATCH KOPHHE H3 RECATHYHHX PO~
Geit. Tax, xopesr m3 329,76 ects 18,159; wopers m3 3,2976

362) 215 (59 ® 7. 2.
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ecrb 1,8159; wopens uz 0,032976 ects 0,18159 n 1. 1. A KopeHb
m3 3297,6 ecr» 57,4247; wopeHp m3 32,976 ects 5,74247. To4Ho
TaK ke xopenb m3 9,9856 ecrs 3,16, a wropemp us 0,99856 ecrs
0,999279 m r. 5. OTo BUNHO W3 CAEAYOmMUX CXeM:

3297,60 (57,4247 mT. 1. 9,9856 (3,16 0,998560 (0,999279 u . 1.
25 9 81
10) 797 6) 98 18) 1885
749 61 B 1701
114) 4860 62) 3756 198) 18460
4576 3756 17901
1148) 284 (247 0 1198) 559 (279

Uspaeyenue KOpHA KYOMYECKOTO M BCeX LPOYHX H OGBENUHIO
B Of[HOM o0mieM HpaBmie, CYMTASChH 0OJee ¢ JIETKOCTHIO NOHHEMA-
HOs Jle1a, 9eM ¢ GueTpoTolt BhYmcieHnt. B mporueHOM cayuae
MHe TPHHLIOCH OB CAMIIKOM HOJrO 3afepsKaTh BHAMAHOE HOBHY-
KOB Ha BelllaX, NIPUMEHAKIUXCA Pegro.2?

Urolsl M3BIEYD M3 BEIMYNHE RYOHUECKMil KOPeHb, CIeAyeT
LOMETHTD TOYKOM RAKAYI0O Tperhlo nudpy, HauuHasa ¢ eqmHHmII,
4T00H HM3BIEYh KOPEHb NATOH CTENEHH — KAMLYIO nAaryo nadpy
u T. I. 3aTeM clAeAyeT HAIMCATL B 9ACTHOM nudpy, creneHn
KOTOPO# (1. €. ee kYD, ecim KOpPeHb KRyOMYecKHMiA, msaTag CTENeHb,
€CJIN HOPEeHDH NATON CTeNeHH, M T. A.) pPaBHA WA OGamkaitimas
00 HEAOCTATKY k nuafpe mam nudpaM nepex NepBoil TOIKOM.
Biruta a1y ctemens, BH HOMYYATE CIAENYIOMIYIO nudpy xopHA,
Pa3fesns OCTATOK, K KOTOPOMY HpucOeAHHeHa HepBas CIeAYIOmasn
nugpa AaHHOrO YHCTA HA YacTHOE, BO3BEHEHHOE B Heniocpes-
CTBEHHO IIPEAIIECTBYIOMIYIO CTeleHDL ¥ YMHOMKEHHOE Ha MTOKA3aTedb
H3BJIEKAEMOr0 KOPHA, T. €. B cly4Yae KYOWYeCKOTO KOPHA pa3-
JleNuB Ha yTPOEHHHII KBajpar 4acTHOTO, a B ¢JIy4ae KOPHA HATOM
CTENEHH — Ha YNATEPEHHYI 4YeTBePTYIO0 CTeNeHh YAcTHOTO M T. 1.
Haiee, BLYMTAg CHOBA CTONOHbL HANNEHHOTO YACTHOTO K3 JAAHHO-~
'O 9mcia, Bl HailileTe TPETHIO NA(PY KOPHA, PA3NETHB OCTATOK,
K KOTOPOMY NDHCOEAUWHEHA MepBas CIeAYoman nudpa HaHHO-
IO 4YMCAa HA 9acTHOE, BO3BEICHHOE B HENOCPENCTBEHHO Ipejlie-
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CTBYIOIYI0 CTENeHb W YMHOMKeHHOE HA II0KA3aTe]bh M3 BIEKAEeMOro
KOPHA, U T. X. A0 OECKOHEIHOCTH.

Tax, 9To0H H3BIeYh KyOudecruil xopenr us 13312053, cie-
AyeT HOpexAe BCETO IIOMETUTh, KAK YKAa3aHO, 9ACIO TOYKAMH,
13312053. 3aTeM HYxHO 3aUMCATh B UACTHOM UHCIO 2, KYO KO-
toporo 8 Hamboiee OAm30K N0 HeAocTrarky R nmdppam 13, cro-
AMEM mepex mepsoit Touroil (nb6o 13 He ecTs TouHHI RYD). BHuTA
5TOT KY0O, BH TIOIYy4HTEe B OCTATKE D, K 4YeMy NpPHUCOe[HHATE 3,
HepBYI0 ciaepyomylo nudpy uyucaa. Bu momyumre 53, 4ro mpm
HelleHMM HA YTpoeHHHE kBajpar 2, mmm 12, pmact B kavecTse
sropoil mudpr dgacrHOoro 4. Ho rar xax L
1y6 wactHOro 24, v. e. 13824, cammixom 13 312053 (237
BeJIUK, YTOOBl €ro MOYKHO OBLIO BEI9ECTH BEGTUTOXYO 8
w3 nudp 13312, mpenmecTsyOmMuX BTOPOH 12) ocr. 53 (4 mm 3
TOUKe, TO B WUACTHOM CleAyer sanmcar,  BHuTATe Ky0 12167
aumnb 3. JloMHOMKBTE Teeph Ha OTHEIBHOM 1587) oer. 11450 (7

. puuraTe Ky6 13312053
fmcTe GyMarm morM MecTte 4actHoe 23 HA OcracTes 0
23 m BH noxydmre KBagpar b29, uro,
OyAy9E BHOBL YMHOMeHHHIM Ha 23, pacr ry® 12467. Brurmre
12467 n3 13312, ocrator Oymer 1145. llpmcoenmmmre K ocTaTKy
0 — nmepByo caeayiomylo HEHQPY HAAHHOTO YHUCIA ¥ PasjeluTe
11450 ma yrpoeHHHL mBajgpar YactHOro 23, T. €. HAWAUTE, CKOIb-
ko pasz 3 X 529, mam 15687, comepmurca B 11450, 1 BH moayuure
tpersio madpy uvacrHoro 7. Yacruoe 237, ymuomennoe Ha 237,
aact KBaapar, 56169, a sToT KBaapar, BHOBb IOMHOKEHHEIA Ha
237, maer wy0, 13312053, gro 1pu BRIYMTAHHM U3 AAHHOrO INCIA
naer B ocrarge 0. OTciofa sACHO, 9T0 MCKOMEIL KOPEHEL €cTh 237.

g wspinevenms gopHA ustToli crerenu m3 36430820 mymxmo
LHOMETATH TOYKOH Kamayw msarylo nudpy. B =zactHom caexyer
sammcars nudpy 3, nArasg cTemeHb KOTOpoill 243 ects Oammali-
HIaA 10 HeAOCTATRY K 364, CTOAIUM mepeq

364 30820 (32,5

nepBoil Toukoil. Buura 9Ty NATYIO CTENEeHb, 243
243, m3 364, Bo moaygmre B ocrTarke 121. 405) 1213 2
ITpunmcas ® 121 nepsyio ciegyromyio nqud- 33554432

py umcra, 1. e. 3, u pasgexans 1213 ma  5242880) 2876388,0 (5
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YOATEPEHHYI0 YeTBOPTYIO CTENEHH YaCTHOTO, T. €. HANAA, CROABKO
paz b X 81, mian 405, comepmurca B 1213, Bol monyunte B Kade-
crBe Bropoii mupst 2. Hactaoe 32, TpUKIH NOMHOMEHHOE HA Ca-
Moro ce6s, xact 9erseprylo crenens, 1048576, 4ro, Gyayum BHOBL
YMHOEHO Ha 32, BacT OATYIO crenlens, 33554432, a mocaenmee npn
BHYATAHAN U3 JAHHOIO YHcIa jact B octatre 2876388. Tammm
oGpasoM, 32 ABiAercs Oenoil 9ACTHI0 KOPHSA, HO HE TOYHEIM KOP-
meM. [losToMy, ecoim BH XOoTHTE NpPOJOIKATH HElicTBHA NPH IO-
MOIM AECATHYHHEIX ApoGeil, T0 HY/KHO NPUNHCATh K IOCIACIHEMY
ocrarky 0 m peaynbrar IOfenATs HA YUATEPEHHYID YeTBEPTYIO
¢TelleHb YACTHOTO, T. ©. HaliThH, CHKOIBKO pa3 COJEPMKUTCH B
2876388,0 wmco 5 X 1048576, wmam 5242880. 1o macr 5, Tpe-
THIO NUQPY, Win NePBYIO NeCATAYHYIO JOTI0 KOpHA. Beiura n3 pgan-
HOI'O 9ACHa HATYI0 CTENeHL YacTHOrO 32,50 m pasfeinB OCTATOK
HA YOATEPEHHYIO Y€TBEPTYI0 cTeeHb 9TOTO YACHa, MOMHO OLITO 05
Ha¥iTH gYerBepryio MUGPY 4 T. A. A0 GECROHEYHOCTH.

Uro0n m3Bnedh OnmKBaJPATHHIX KOPEHBb, BHI MOMIETe [BaK-

4 2X2
An H3BIeYh KBaJPATHHIL KopeHs, W60} ecth TO e, gro | .

Ecnu rpeGyerca m3sledsr Ky0Oo-KyOm9ecHu#l KOpeHb, BH MOKETe
cuepBa N3BIeYh KyOMYecKmit KOPeHB, & M3 HErO 3aTeM KBaJpaT-
8 3x2

HHit, 160 )/ ectb TO e, uro )/ — WO BTOI LpHUMHE HEKOTO-
PHe HA3HBAJIN 5TH KOPHA He Ky0o-kyOMdYecKMMHA, HO KBajpaTo-
KybudeckmMu. 3aMedaHHe 5TO MOKHO OTHECTH KO BCEM HOPHAM,
MOKa3aTel KOTOPHX He CYTH HPOCTHE YHCIA.

WNaenedenne xopHeil W3 IPOCTHX aaredpamyeCKHUX BEIMYUH —

Bemb OYeBHAHAA H3 caMmoro oGosHavemmsa mx. Tar, Va2 ects a;

Va%c? ects ac; ¥V 9a2c? ecrs [3ac mV 49a%x? ects Ta2z. [a-
ab V at at b2 azb 9a? 3
aee, — , Banm , 6CTH — ectp 9a
c? Ve 25 p2

3az & 8%
ecTh — — €eCTh — 8 ecrn 2%, a? b® ecrs V ab.
5p 9 273 3a’ V 14
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—

Barem, b Y a?¢?, nim b Ha Ya®c?, ecrs b ma ac, wam abe;

9 a2 32 ' 3az 9acz a3z 4 b2 24
3e ecTh 3¢ nim : €CTh
25 b2 X 5 ° 5 ¢ 81 a?

2 2 abx? -+ 6 ba®
a+3x-2bx,nﬂnﬁ{e abz? - 2
¢ Ja 9 ac

f1 craszax, uro Bee »TE AeclicTBHa odesupHH. [lelicrBATeNBHO,
¢ TepPBOrO B3rAANA FCHO, 9TO JNAaHHEIC BeNMYHHEL BOHOKAIOT IPH
YMHOMEGHAN KOPHeif Ha cammx ceba (Tak, a® moxydaerca ms a
Ha @, a?¢®— n3 ac Ha ac, 9a2c® —m3 3acHa 3ac u 1. 1.). Ecan
ke BEJMYMHLI — COCTABHHE, TO MelicTBHE CIeAyeT BeCTH B TOM 3KC
HOpsIfKe, 9T0 M B caydae umceld. Taw, 9TOOH U3BIEYL KBAjpPAT-
HEIE KopeHb u3 a? -} 2ab -} b, mpempe Bcero sammmmaTe B 9Ya-
CTHOM KOPEeHb M3 TIepBOrO WieHa a?, T. e.
a, 3aTeM BHYTATE KBajpar HaWgeHHOW Be- a*+f2ab+ b*lat b
amunmHE a?. 910 jact B ocratre 2ab -1 b7 a
9TO W TOCTYMET A ONPEJSTeHHs 0CTATB- + Z“: +bb:
Holi wacTE KopHA. Temeph CKasKATe: CKOIE- 61—_'_-6—
KO Pa3 Y/ABOGHHOe JacTHOe, mIm 2@, cofep-

JRETCA B IIGPBOM GIeHe ocTaTka, T. €. B 2ab? f1 oreevam: b.
3anmmure MOITOMY B 9acTHOM b M BHIYTHTe HPOH3BEJCHNE b Ha
2a-}-b, wm 2ab-}- b% Ilpm osroM HEIero He OCTAHETCA, M 9TO
OKA3HBAET, 9TO MEICTBEG 3aKOHIEHO W 4TO KOPeHb ecTs a —{- b.

UroGr mapieds xopeHs u3 a* |- 6a3b -+ 5a2b? — 12ab® |-
|- 4 b4, npentme Bcero 3amimuTe B YACTHOM KOPEHB II€PBOTO WICHA
a4, T. e. a?. Ecan BeruecTh ero Ksaxpatr a2 X g%, mam a4, To
ocramercs 6a®b L 542252 —12ab® 1 4%, 9T0 B WOCAYRAT [JIA
onpeyielieAns ocTainpHoli wactd ropHA. Ckamure Temeph: CKOMIb-
Ko paz 2a? copepsmmrea B 6 a3 b? Orner: 3 ab. 3anummure 103TOMY
B gactHOM 3ab. Brurst mpomssesenme 3ab ma 2a2-}-3ab, min
6a®b-}9a2b?, BM moxyumre eme AuA JANbHeHmRX neiicTBRii
B ocraTRe — 4 a2h? —12ab® - 4 b*. Crasxure 009TOMY CHOBA:
CHOJBKO pa3 y/BOeHHOe acTHOe, T. e. 24a? |- 6ab, comepmnTes
B—4 a? b2 — 12 ab®, nam, 49TO0 TO ’KE caMoe, CKONBRO pa3 yABOSH-
HHIl TIepBHil wieH dacTHOTo 2@ copjepskmrTea B — 4a?b?, mepBoM
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anene ocratra? Otper: — 2b%. BanwmcaB B dYacTHoM — 2 b2, BBI-

grmTe mpomanenenne — 2 b% Ha 202} 6ab— 202, mam—4a?b®—
—12ab% -} 4b%; Tmpu dTOM HUYEro He OCTaHETCH, a OTCIONa Clie-
AyeT, UTO KOPeHb ecTh a’ 4~ 3ab—2b%

a4-60%b -+ 5a2b—12ab>--4 bt | a? - 3ab —20°

al

6a3h -+ 9ah?
0 — ha?p?
— ha3h? — 12 ab® | 4b!
0 0 0

az

N a
Toqwo TaK e KOPEHb I3 BeIUIAHbL 22 — 4T~ ecTh T — — ,

wopenp u3 y* + 4yt —8y | 4 ectp y* 4 2y—2, a wopeHp U3
16 at — 24 g2 a2 - 9t 4 125222 — 162257 +- 4bt ecrs 31°—
—4a? -1 252 J10 MOWHO yBHAETDL H3 IpUBEleHHHX HUMEe cXeM:

2 4 hyS ¥ — 8y 2 —2
o —ax + 2 eeLa y* -+ 4y y+ 4y 2y
2 y

= | oy ey

a’ 0 — ay?
0—ax —

+ 4 — 4y —8y + 4
0 0 0 0 0

94 — (2ha? — 12b2) 22 |- 1604 — 16a%? |- 4b* | 32% — ha?—+- 257
9zt
5 — (2%at — 125%) 2? 1 16a¢ — 164%* |- 4b°

0 0

UrobLr #3169 KyOudecknit KopeHnb u3 a® —-3a*b -+ 3ab® 4
-+ b°, meiicTBue HYMHO BECTH cIACRYIIAM 0OpasoM:

¥ + 3a% -+ 3ab® - b ja + b

ad

———e

0
3a%) 0--3a% (b

a® < 3a2bh 4 3ab* 4 b°
0 0 0 0
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IIpemkpe Bcero, u3BieKATe KYOMYECKHU KOPEeHb M3 NEPBOTO WIEHA
a3, T. €. @, W 3aOUMIATE €r0 B YAaCTHOM. 3aTeM, BHIUTH €ro ryO,
a®, CKasKHTe: CKOILKO pa3 YTPOEHHHIA ero kBajgpar, T. e. 3a?,
COfepuUTCA B IepBoM vyiaeHe ocratka 3 a2bd? Oreer: b. dammmmre
T03TOMY B YacTHOM b; ecam oTHATH ky6 dacTHOro a -4 b, 10 B
octarke Oymer 0. 3unaumr, wopeds ecrb a + b.

Ecnn ussreun TaknM e 06pasom Kybmuecknit kopeHs m3 z°% -
4625 —402% 4 96 z — 64, Tomomyuurca z% 42z —4. Anano-

rAYHEM 06pa3soM NOCTYHAlOT B cIydae KOpHeii Gojdee BHICOKOIR
CTeNeHn.

0 OPUBEJEHHAMU JAPOBEHN M PAJMEAJLHBX
BEJUYMH

Iaa npepimlecTByomuX AeficTBUil NOAe3HO IpHBeJeHuUe APoO-

HHIX ¥ PajMKATLHHX BeJUYMH K MEHbIIAM WICHAM WM o0mieMy
HanMeHOBAaHUIO.

0 COKPAmMENUU JXPOBEMN =

CorpameHtne gpoGeil TpON3BORUTCA Iy TEM JeieHIA YUCTUTEIeN 1

" " ae
3HaMeHaTeneil Ha o6muit HanGoapmuil qeauTedasb. 1aK, APodhH v
C

., - a?
upu feiennn a® ¢ m be Ha ¢ mpmBoxuTCeA K B0Jee IPOCTOi JApodu 5 ;

“— npu penennn 203 u 667 ma 29 nmpusoamrca K Oonee Ipo-

667
croit - 208 e npu pgenemnu Ha 29 ¢ ODpuBoaMTCA K 74
23’ 667 be 235
3 __ 2
Toumo rax me oo — %% opu geTeHMH HA 34 Ipespaigaetca B
6a? +3ac?
2a2 — Q2 3__ o2 2 __ B3
. , 8= @bt ab—b npu jereHAm Ha & — b mpespa-
2g + ¢ a® —ab

a® 1 b2
HaeTrcd B ——_-*:——- .
a

I1o sTomy meropy MomHO mo GosbImeil YacTH YHNPOCTHTH Lie-
HH, BO3HWKAIOMMe IpH yMHOMceHun i fesenunm. Ecrm, HampmMep,
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2ab° MHOMATE HA Jac? mim pasne.nn'rb Ha bd?
M HYHEHO ——
i y 3cd v 9gct
18a? b3 2 6a3 b?
TO IIOJIY‘IHTCH u, TOCPEACTBOM coxpamenns, .
3bc? d? 43

Opraxo B DONOOHHX CIAyd9agx Jydiie COKpamaTh WICHH NEpej
neiicTBHeM, TMyTeM HUX JejeHUs Ha obmuit HamGoNnbIMNR NeJIATeNb,
geM HeJaTh 3TO Io3fHee.

Tax, ecim B NPHBEleHHOM BEHIle IpAMEpe A IOREII0 2ab® n
bd? ua obmpii menmrenn b, a 3¢2d n 9ac® Ha o6muii fmeIuTeNH

3
3¢2, to mpobb 2ab? Hy:xHO Oy/MeT yMHOMRHTH HA 752- un;  pasfe-

d? 6a® b?
JUTH HA ol N HONYYATCH, KAK U paHbIIe, = Touno Ttar
a

a? ¢ a* 1 a? |
me, — Ha npeoGpasyerca B - JMHOMEHHOS HA —-, IIA —~ 3
¢

2 b
, neleHHoe Ha — , mpeoGpasyerca B @2, [eleHHOe Ha b, win
[
a® — ax? cx e ac .
; Ha npeoGpasyercd B HA — , AIA — —C;
x? a® +azx z 1 z

a—x

7
28, meneHHOe Ha e mpeoGpasyerca B 4, HeJeHHOe HA

, mm 12,

w | 2 Q‘l"‘w“ ‘s:

OB OTHBICKAHVU AEJMTEJIEHR

K sToMy pasmeay OTHOCHTCH OTHICKAHMe MAeIATesell, Ha KOTO-
I MOET MAeAMThCA Kakag-mmbo BermdumHa. Ecam peldIwHA
NpocTas, pa3feldTe ee Ha e HAWMeHbINWil JeIHTeNb, 9aCTHOS Ha
ero HaMMCHBIOMIX MeaWTedh W TpofoKaiirte Tamx [0 TeX 1op,
TIORA He O0CTAHETCH ke HepeamMoe uacTHoe. llpu arom BHl momy-
yaTe Bge TPOCTHE NeIuTexn BeanmdunH. [lepeMHOMad dTH mein-
TeMm MeRAY oGO0 MOIapHo, IO TPH, IO YeThipe W T. NH., BH
Halifere TaK:Ke BCE COCTABHGLIE AEGIUTENH BOIMIUHEL.

Ecim, HanpuMep, HymHO Halitn Bee pemmrexn umcia 60, pas-
menmte ero Ha 2, wacrHoe 30 Ha 2, wactHoe 15 ma 3, mocue
gero ocraHercsi HepeauMoe dvacrHoe 5. CiemoBaTenbHO, HPOCTHE
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pemurenn cyrs: 1,2,2,3,5. llepemHoas ux TONAPHO, BRI IOy~
quTe neJm'réJm: 4,6,10,15, mepemmomas mo Tpm: 12,20,30, a
nepemuoskasa Bce: 60.

YroGu HaiiTm Bee meamrean senuumHsl 21ab?, paspenute ee
Ha 3, "wactHoe 7ab® Ha 7, wactHoe ab® Ha ¢ W JacTHO® b Ha b,
JocJe uero ocraHercs HeflemMoe dactHoe b. Tammm obpasom,
IIPOCTHE AETHTENH CYTE: 1,3,7,a,b,b. CocraBHEE AeaATENH, lO-
JayuaeMsle M3 IPOCTHX N0 JBA, oynyr: 21, 3a,3b,7a,7b, ab, b?,
no Tpm: 21a,21b, 3ab, 3b%, 7ab, 70?, ab?; mo wermpe: 21ab,210?,
3ab?, Tab®, mo narek: 21ab% Tax me MOKHO HallTm Bee ASAUTENH
2qb® —6a2¢, wxoropue cyrs: 1,2, a, b — 3ac, 2u, 26 — Bac,
ab? — 3a%¢, 2ab® — Ga’c.

Ecin mociie fejeHWs BOJIMYHHE HA BCe ee TPOCTHE JeIuTenn
OHA BCE eIme OCTaeTcsi COCTaBHOH M ecim BH IIOXO3peBaeTe, 4UTO
OHA COfiep’RAT HEROTOPHIIl COCTABHOM feINTeNh, TO PACIOTORATE 66
o M3MepPeHHsSM Karoii-Tn6o U3 BXONANMX B Hee OYKB M mocie-
JOBATEIHHO TIOACTAaBBTE, BMECTO BTOH GyKBH, TPH UIX foaee qie-
na apmMerugeckoit mporpeccmn 3,2,1, 0, — 1, — 2. Hoxyums-
[Eecs BeNMUWHKE, a TAK/Ke Bce X HeIMTeNm 3anmmmre COOKY
OT cOOTBETCTBYIONIAX MM WIEHOB IPOTrpPeCcCHH; IPH dTOM KayKIBil
JeanTenh HYHO Gparh B ¢ JONOKUTETBHEIM I ¢ OTPHLATedHHHIM
3HAKOM. 3aTeM cocTaBbTe apumdMernUecKue MPOrpeccHu M3 JeTl-
Teqeii BCEX uUMCeN, TePexXojs OT OonBIIAX YIeHOB K MEHbIIHM
U ciIeAys NOPAAKRY WIEHOB mporpeccuu 3, 2,1,0, —1,— 2, — apu¢-
MeTHYeCKHe 1 POrPecei, WICHH KOTOPHIX PasHATCA A100 Ha efnHH-
1y, 1160 Ha Kakoe-HUOYAb YHCIO0, KOTOpOe NENAT BHICINWA WICH
naHHOH BeandyuHbl. EECIH BeTpeTATCS Karad-aubo Takad Iporpec-
cus, TO WieH ee, CTOAMUIA B OfHOH crpoke ¢ wienom (O mepBof
TporpeccHH, NOJENEHHHII Ha pPasHOCTh WIEHOB W COEJUHEH-
HEIL CcBOMM 3HAKOM CO B3AToll Hamu OykBoOil, ofpasyeT Besnwu-
Hy, Ha KOTOPYI BaM clefyeT IONPO0OOBATH PasfeluTh AAHHYIO
BeIpINHY.?s

TomycTuM, HanpuMep, UTo AaHa BeamduHa I° — 22 — 10z -}- 6.

f1 nopmcraBafl BMECTO Z TIOCIEHOBATENBHO YIEHHI IPOrpeccHH
1,0, — 1 n monyuarwTea umcaa: — 4, 6, 14. Rampoe n3 Hux smecte
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¢ ero JIGAHTENAMH 5 IIOMEIIAI0 CIOPAaBA OT COOTBETCTBYIOUIErO Wie-
Ha mporpeccur 1,0, — 1, rar sro morazamo HmMe:

1] 401,24 |44
0| 6/1,2,86 |13
—1| 16{4,2,7,14] L 2

Tar kax BHCHNT WreH z° JelanTca JAWP Ha eNMHALNY, TO A
Pa3HICREBAIO CPeAM AelHTelell KAKYH-In00 IPOrpeccuio, dIeHEl
KOTOpO#t pasHATCA MeEDy cofolf Ha emmHULY M (DEPeXofmst Ot
BHICHINX K HH3MNM) YOHBAKT, KAK WIEHH cTOAUIel cGORY mpo-
rpeccan 1,0, —1. f maxomy aumb oAHY TAaKYW0 Hporpeccuo,
nMeHHO 4, 3, 2. Ilostomy a Gepy wien ~|- 3, maxopamuiics B Toit
e crpoke, gTo n uieH O mepmoit mnporpeccmm 1,0, —1, m npo-
Oy fenmts Ha &~ 3; JleneHWe OKASHIBAETCA BOSMOMKHEIM, U f
1oay9ai0 B gactHoM x? — 4x -} 2,

Houycram nanee, aro faHa BexmunHa 6yt — 3 — 219% - 3y -
-+ 20. f mocaemoBaTeTbHO MONCTaBIA BMecro y wmcaa 2,1,0,
—1,— 2 u noaxyuaromumecs npm arom umcaa 30,7, 20, 3, 34, a
TaKiKe BCe HX JEJIATENH, s 3alMCHBAKG, KAK MOKA33aHO HUMKe:

2130]1,23,5,6,10,15, 30 | -~ 10
1l 74,7 4 7
0l20/(1,2, 45,10, 20 + 4
—1! 31,3 41
—2{34(1 217,34 — 2

Cpenu neanteneit 1 Haxomy YOHBaoOIYI0 apudMeTHYECKYIO
nporpeccuo 10,7,4,41, — 2. PasHocTh €e 9WiIeHOB, T. €. 3, AeIAT
BrlcIINil YdeH paHHON Beauuman Gyt. Ilosromy s Gepy wier |- &,
HaxofAmumicA B Toii ke cTpoke, 910 1 wieH O nepsoil mporpeccax,
W, pasjgeiwB ero Ha pasHOCTh 9JI€HOB, T. €. 3, mpumbaBaAw K

4
GyxBe y, a 3aTeM HCHOHTEIBAI0 JeleHue Ha ¥ —- 3 Waa, 9TO TO

me, Ha 3y + 4. [lemenme oxassiBaeTcA BO3MOMHEIM, M S IIOXY-
qa0 B wactHoM 2y®— 3y* — 3y -} 5.
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Ecau pana BenmdumHa 24a% — 50at - 4943 — 140q2 |- 64a
+4-30, TO pmeilictBHA PAcCHIOTOMKATCH CJIOAYOMMUM 00pas oM:

2| 42)1,2,3,6,7,14, 21 42 +8,+3,4+7
1 23[1723 +1,—1,41
0| 30|1,2,3,5,6, 10,15, 30 —1,—5,—5
—1]297[1,3,9 11, 27, 33, 99, 297 | — 3,— 9,— 11

3necs IOTYYAlOTCSA TPH HPOTPECCHH, WICHHK KOTOPHX — 1,
— 5, — 5, npH jAelleHNA Ha COOTBETCTBYIOUIME UM pPa3HOCTH, T, €.

ra 2, 4,6, naoT Tpu momTeKAMINX HCORTAHAID ANATENIA, HMEeHHO,

5

5
a — -2;- , 4 — Z na-— -g . BosmomHEIM OKasHIBaeTca JeJqiedne Ha

. 5
TIOCTeNIHRMN U3 RUX ¢ — — , MW 6a — b, npuaeM B YaCTHOM OyAeT

4at — 5a3 4~ 4a® — 20a — 6.

Ecau mo stomy Metony He yhacrcs Hafitm penmresnsa Boobme
WM 3Re AeJINTeNd, [edAmero JAHHYIO BEIWYNHY, TO CJIENYeT 3a-
KIOYATH, YTO NOCIeNHAS He WMeeT JeanTesell IepBoro n3MepeHns.
OnHaro ecam paHHAs BeJMY@HA BEIIe TPeX N3MCpeHMIT, TO OHa
MORET HMETh JelinTeldsd ABYX M3MepeHmii. Ecan raroit nermrens
y Hee mMMeercs, TO HAWTH ero MOMKHO CIE[IYIOUDIHM CIIOcO60M.

IMoncraepTe, KAk W paHee, B JAHHYI0 BeINYUHY BMecTo OYK-
BHl 9YeTeHpe mam Godee wieHOB uporpecem:m 3,2,1,0,—1, —2,
— 3. K xsagpataM wuieHOB 9Toff IHpPOrpeccmn, YMHOMWEHHBIM
Ha RaKoil-1m00 4mcJIoBOil feimTed b BHICIIErO Y1eHa HaHHOIT BelIn-
9UHH, NOoOUYepegHO NpHOaBbTe W M3 HAX BHIYTATE Bee MIHUTENN
COOTBETCTBYIONMMX BO3HHKAIOMINX IIpH IOACTAHOBKAX YNCEN; U
3TH CYMMHE M PAa3HOCTHE TaKMe 3analintTe ¢ NPaBoil CTOPOHH.
dareM BHnpmuTe cGOKY BCe IMPOTPecCHH, BCTpeYalomimecs cpeju
aTEX cyMM m pasHocredt. Ilpepmomosxmm, gro 5~ C ecTh 4WiIeH
TaKOHM mporpeccmm, Haxogammiica mporus wieHa ( mepsoil mpo-
rpeccud, 9T0 - B ecTh pasHOCTH, BO3HUKAIINAA IPH BLIYATAHUY
—+C #3 paclOIOKEHHOr0 HETIOCPEACTBEHHO HaJ HUM uYlleHa, Ha-
xXopgdmerocss HanporuB uwieHa 1 mepsoil mporpeccmm, m 910 A
€CTh YNOMAHYTHI paHee YHCIOBOH NeluTeNh BHCIIETo! WiIeHa,
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a l— GyxBa AaHHON BEIWYUHEL. B rakoM ciyuae HyxHO Oymer
ACIHITATh AelleHHEe Ha AR+ Bl C.2®

TlomycTiM, HaIpuMep, YTO JaHA BEIHSHHA x4 — 7% — Ha?-
-+ 127z — 6. Bmecro z, A [IOCAEOBATEAbHO THILY 3,2,1,0,
— 1, — 2. Bosunkamouiue Ipu 5TOM HnCIA 6yayr: 39,6,1, —6,
— 24, — 26, Kampmoe u3 HMX BMECTE CO BCeMH ero AeNATeIAMH
4 3aIACEIBAK B OXHOI CTPOKE C COOTBETCTBYIOLWM HICHOM npo-
I'peccui.

3areM K KBaJpaTaM WIEHOB IepBoit Irporpeccud, YMHOKEHHEM
§a wnciaoBOft ReiUTenb wiewa zf, T. €. HA €AnHULY, ApyraMn
cosamu, K wrenam 9,4, 1, 0, 14, s mocxef0BaTeNbLHO npubaBIIAI0
JIE OTHAMAK OT HAX Bce HA3BAHHLIO IOJIHATENM, Oy 9AIOMIHECH
CYMMH 1 DAa3HOCTH f TAKKO sanmcEBalo B cTopoHe. [Hanee #
BEITMCEBAI0, KK BTO cleAyer, MMeMmuecs Cpejn CyMu I pas-
HocTell nporpeccuil.

5| 39 (1, 3,13, 39|9 | —30, —4, 6, 8 10,12, 32, 48 —&; 9
ol 6 (1. 2 3 6/&|—2 1, 2 3 5 6 7,10 —2! 3
1] 1 |1 1( o, 1 ol o
ol—e |1, 2, 3 6|lo|—6 —3 —2 —1, 1 2,3, 6 2| —3
_al—o1 |1, 3, 7, 21|1|—20, —6, —2, 0 2, 4 8 22 &| —6
_ol_96|1, 2 13 26|4| —22,—9, 2 3 5 617, 30| 6| —9

Yucaa 2 n — 3, HAXOAANMECA HAPOTAB JIoHA 0 mporpeccu,
crogmeit B TepBOM cTONOLe, A TIOCIEJOBATOMRIO TIpUHUMA0
3a C, a B ragecrse - B Gepy cOOTBETCTBEHHO pPasHOCTH 3u
—-2, BOSHHWKAIOIEe NpU BHYUTAHUHA —3 u 2 n3 BHIIe CTOANIUX
wremos 0 u 0. Hamomen, 3a A s Gepy ejununy i, nMecTo [,
namy x. TaxuM 00pasoM, MHe HY?KHO, smecto A2 +=Bl+C,
HCIIBITATH HABA MOIAHATENS x2—1—2x——2 n z2— 3z -~ 3, npugem
TIONXOASIEME OKAa3bIBAIOTCA W TOT W ApYroii.

Fcan 6ymer IPeflOikeHA BelwinHa 3y — 6yt + y> — 8y —
— 14y -+ 14, o pmeficTBEMA PACIOTOKATCH cllexyomuM 006pasoM.
Tlpeskne Bcero A, B3AB B ragectBe A eUHELY, HA4UHAW C TOTO,
4r0 K KBaJIpaTaM WIEHOB IpOTpeccud 2, 1, 0, —1 npnGapasamwo,
a rage oTHmMA® OT Hux pReamrenn. Ho oro HE XIPHEOLMT K
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ycuexy. Ilosromy s Gepy B mauectBe A Apyroit yncaoBoit fesn-
TeJb BLICIOET0 4giaeHa 3y°, T. €. YHCHO 3. YMHOMRHB KBaZpaThHl
9JI6HOB IPOTpeccHMM Ha J3 W OpNGaBUB K 9TUM IPOW3BOACHUAM,
t. e. 12, 3, 0, 3, a Tamke OTHAB OT HHMX [eJHTENH, 1 HAXO-
’KY CpefH HNOIYYalomuxcd IPH TOM UYIeHOB [Be TPOTPeCCHH:
—1, =7, =1, —7n 14,5, —1, —7. Paan rparrocry, s ocTaBma
B CTOPOHO JesiuTenn ABYX Kpaiiunmx uaemon: 170 m 190.

31170 27 —7| 17
2| 3811,2, 19, 38 | 12|—26, —7, 10, 11, 18, 14, 31, 50| —7| 11
1| 10|1,2,5 10| 3|—7, —2, 1, 2, 4% 5, 813|—7| 5
0| 16 (1,2, 7, 14| 0| —14, —7, —2, —1, 1, 2, 7,14&|—7|—1

—1| 10]|1,2,5 10| 3|—7, —2, 1, 2 4 5 813|—7|— 7

—2 | 190 12 —~7{—13

Ilpogomxms sTm fABe mporpeccud BEePX W BHUS, A Oepy
KpaitHne wieHH, 1. . —7 m 17 maBepxy m —7 m —13 =Buuay,
u, BHUATass uxX u3 gucex 27 m 12, HaxogMmUXCA TPOTMB HUX
B USTBEPTOM CTOAOIE, BHIACHAWL, He [edAT JU ST PA3HOCTH
yncia 170 um 190, maxopsmuecs mpoTus HAX BO BTOPOM CTONGHE.
N peiictBuTennsHO, pasHOCTs Memnuy 27 mw —7, 1. e. 34, memmt
170, a pasmoers 12 m —7, 1. e. 19, geanr 190. Iamnee, pas-
Hocte Mexmny 27 m 17, 1. e. 10, memmt 170, HO pasHocTs MeRHY
12 m —13, 1. e. 25, He genmr 190. IosToMy mOCHEAHION TPO-
rpeccuto g orOpaceBal. llepBas mporpeccuss maeTr MHe B Kaye-
cree |~ C umenro —7, B ragecTse J- B umeao 0, ubo wirens mpo-
rpeccum He pasHATeA MerAy coboit. Tammm oGpasom, momiesa-
Iuii ucopiTanuio peanrens A2 - Bl 4+ C 6ynmer 3y? | 7. Jemenue
OKAa3EIBAETCA BO3MOM(HEIM, W d9acTHoe Oymer y® — 2y —2y | 2.

Ecan raxum nyreM He ygacres HAWTH HA OQHOrO IMONXOJSAIIE-
FO JleamTelds, TO ClAeAyeT 3aKIIOYATH, 9YTO FAHHASA BEIMUYMHA HE
nMeeT jeaureneil ABYX u3MepeHuii. ITOT METON MOMKHO OHIO OB
pacupocTpanuTh Ha ONpefelieHHe AeJHTeNell BHICIIWX U3MepeHmiA,
OTHICKMBASA CPeIU HA3BAaHHEIX paHee CyMM W paspocreil He apud-
MeTH9YeCKUe IPOTrPecchy, a HEROTOPHE IPYTHe IPOTPecCHH, epBhIe,
BTOPEIE, TPEeTbH H T. 4., PASHOCTH YJIEHOB KOTOPHX 00pasyioT

4 HpriotoH. Beeolimas apudMeTnra
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apndMernuecKyI0 TPOrpeccuro. Opuaxo HAYMHAONAM HA JTOM
OCTaHABIMBATHCA HE ciaeuyer.

Fexn B NAHHYO BEeTHYHHY BXONAT ABE OykBB W BCe WIGHH
¢e — OXMHAKOBOTO MBMEPEHHsd, TO HOCTABLTE HA MecTO OJHOI U3
priX OYKB e[uHHIY, 3aTeM HaitmTe MO NpeAByAM IpaBuIaM
nennTens NONydMBLIelicA BeANTHHBL BOCIIOTHATE HEAOCTAIINE
p3MepeHus JeNMTeNsA, BOCCTAHOBMD Ha MecTe efWHHIH 3aMEeHeH-
Hylo BaMu OYKBY.

TlomycTaM, HaUpUMep, IT0 AAHA penmanna 62— cyp— 21¢%y* +-
-+ 3c%y + 20ct, mce wmeHH KoTOpOii UETBEPTOTO HM3MEperni.
Iocrapbre HA MecTe ¢ eAWHANY; TOTA3 BeAMuuHA IPEBPaTHTCH
B Gyt — 4 — 21y 1+ 3y 1 20, pemmTens KOTOPOH, COTTACHO BHIIIE
cRA3AHHOMY, €CTh 3Y 4. BochnomHWE HefOCTAlOMee B IOCIEHEM
gene m3MepeHie COOTBETCTBYOMUM H3MEpPeHueM ¢, BHl IOJY9IATe
ACKOMBIL [mennTenb 3y -+ 4c. Ecan JaHA BeAMIMHA x4 — bx® —
— bb2a? L 12b%¢ — 6b4, 1O, 3aMeHUB b Ha exmHULY, S TONYI3N0
24 — g3 — b2 4 120 — 6, neamTeNieM 4ero SABIACTCA x2 - 22 — 2.
f1 BOCIONHA HEAOCTAIONINE N3MEePEHNA JCIUTENA ¢OOTBETCTBYIO-
MUMU HM3MepeHBAMH b, ©W MCKOMHIL HeJMTEND oyner a2 - 2bx —
— 2b2.

Korga B JAHAYIO BeJMYWHY BXOAUT TpH Wi pvaee OYHB 1
s WIGHHL €@ — OfNHAKOBOTO H3Mepenusd, JCInTeLb MOKHO HA-
XOQUTh IO TPEbIYmuM TPABHIAM, HO GricTpee MeilCcTBOBATE
CHeAYOIIAM oGpaszom. Haiinure BCE JleUTeNIN BCEX WIEHOB, B
KOTOPHIX OTCYTCTBYET OfiHA U3 GyxB; Haliure TAKKe BCE AGIWTCIH
Boex WICHOB, B KOTOPHIX OTCYTCTBYeT Apyrad 6yKBa, a TAKHE
Beex WieHOB, B KOTOPHIX OTCYTCTBYIOT TPOTBH, yerBepTasd, MATAA
OyKBH,—€CIH UX GyneT CTOIBLKO. IlepeGepute TAKAM o0paszoM BCe
OyxBLl. 3aNUIINTE BCE TAKMS jenuTean B ONHIX CTPOKAX ¢ COOTBET-
cTByOmEME GYRBAMI. 3areM IOCMOTPUTE, He OBTOPANTCA Al B
KaroM-1a60 pANY AesnTeneil, IPOXOAAIISM 110 BCEM CTPOKAM, Bce X
yacTH, COJEpHeamue TOIbKO IO onHONl GyKBE, CTOIBKO e Pas,
CKOTBRO MMeeTcsl B MaHHON BeanInHe 6yws Gea ofHOM, U, AHATOTAS-
HO, He IOBTOPAITCSA JU 4acTH, copiepaaniue 1o fpe GyKBLl, CTOTBKO
#e pas, CRONBKO HMEeTCsS B nanmoll pemmuuHe OYyKB 0Oe3 ABYX.
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Ecam oT0 TaK, TO BCe DTH YACTH, CIOMREHHBIE BMECTe C HX 3Ha-
KaMH, COCTABAT UCKOMBI [IJIUTEeNb.
TomycTaM, 4yTO JAaHHASA BEJIUIHHA €CTh 1223 — 14bx? | Ocx? —

_ 12b%x — 6bez -+ 8ctx - 86 — 12b% — 4bc? - 6c®.  CoraacHo
[IpefIICCTRYIONIEM IIPABHIAaM, MAEMATENH ONHOr0 N3MePeHus I
arernos 8b3— 12b% — 4bc2 - 6¢, He copepmamux z, Oynyr: 2b — 3¢
u 4b — 6¢. 'V wienos 12x8 - 9¢x? -+ 8¢%r - 6¢®, He comepramux
b, eqMHCTBEHHHIM JeINTENEM SBIAETCH bz —{~ Je; y waeHOB 122%—
— 142 — 12b%x -} 8b%, me copep:RamEX ¢, MEMUTENH GyayT:
22 —b u 4x —2b. §1 pacmonaram HKaKABIA 13 STHX neanTenel,
KagR IIOKA3aHO 3fech, B ORHOM CTPOKE ¢ COOTBETCTBYIOMEH eMy
OyKBoOil

£)2b— 3¢, 4b—6¢

b|4x 4+ 3¢

¢|2z-—b,4x—2b

Tak Kak B JAHHYK BeINYAHY BXOUAT TPH OymBbl, a nobas u3
qacTeli menuTeleil COJEPIAT JHIL ONHY u3 OyHB, TO HYKHO,
aro6H B PARY AeAmTeNeil TM YACTH HOBTOPAINCE IO 1Ba pasa.
Yactu 4b, 6¢, 2z, b memmreneii 4b — 6¢ u 2z — b BeTpevareTCA
ANIIb TIO OXHOMY pasy, uX HeT HHULAe, KPOMe JIeTHTelsd, YaCThio
KOTOPOTO OHU CJAYMKAT; WOSTOMY dTH JeauTend s 0TOpaCHBAaI0.
Ocraercs anmb Tpm penntens 2b — 3¢, 4z -3¢ u by — 2b. OtH
feAmTeIn 00pa3yoT paA, HPOXOAAIMI 10 BCeM 6yxBam x, b, ¢,
m rayuad m3 uacreil 2b, 4z, 3¢ MOBTOPAETCA B PANY ABAME,
KaKk m JODKHO ObuIo b GHITH, W IPHTOM ¢ TEMH ke 3HAKAMH,
eclm TONHKO NepeMeHHTh 3HAKU B JleauTene 2b — 3¢ m BMECTO
gero Hammearh — 2b -3¢ (Benb BB mMeeTe UPABO NEPEMEHUTH
sHaxm B aoGom neamtene). Ioaromy s Gepy 10 ORHOU BCe HaCTH
oTHX JeNHTeNell BMecTe ¢ UX 3HAaKaMmu, T. e.,2b, 3¢, 4z, u MCKO-
MEIM jemTenieM Gymer cymma — 2b - 3¢ - 4w. JleitcTBUTEIBHO,
eclm B PasfeimTe NAHHY BEIMIUHY HA OTY CyMMY, TO B Hact-
mom nosyumres 3a% — 2bx - 2¢2 — 4b.

TlomycruM faiee, 9TO [AHHAs BEIUWYMHA €CTH 1245 — 10qxt —
—— Ot — 264223 |- 12aba® | 6b%® + 240%2 — 8a?bx? — 8ab%x® —
4%
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_ 24b3g2 — hadbx -+ 6a’HPT — 12ab3z - 18b4z |- 12a%b 4 324%0° —
__12b5. 51 momemar AenuTENN 9IeHOB, B KOTOPHX OTCYTCTBYET x,
B OfHOH CTpOKE C T) JenUTeNN WIECHOB, B KOTOPHX OTCYTCTBYET
@, B ONHOU CTPOKEe C a, a jennTenaum YIeHOB, B ROTOPHX OTCYT-
cryer b, B OfHOIL CTPOKEe C b, Kar BEl MOMETe YBUAETH HUMKE!

2 | b, 2b, 4b, a? -}~ 3b%, 20 - 6b2, 4a® - 1202, b>— 3a
9p? — Ba2, 4b% — 12a°

o | 4z® — 3bx 4 267, 1227 — 9bz - 6b*

b |z, 22,3z — 4a, 6x— 8a, 32— Lax, 627 — 8az, 222 -+ax — 3a®
4z + 2ax —6a®

JareM 5 BHMKY, 9YTO CISAYeET orGpocATh BCE AeIuTeNn OJIHOTO
ma3Mepenusi, B0O TPOCTHE pesurean b, 2b,4b,7, 2¢ m T. M., A
raisKe 9acTW COCTABHBIX 3y — ha, 6 — 8a BeTpeUaOTCA Cpean
penureneil MO OJHOMY pasy. B camoM feTe, B JaHHYIO BEINTHHY
pxopaT Tpu OyKBH, & 9TH FacTH COTiePKAT TOIBKO IO ORHOM
TMOTOMY ROJIKHBI Gpiim OBl BCTPEYATHCA JBAFKIIKL.

Tounon Tak e s OTOPacHBAIO NeAATENN JIBYX u3MepeHuit
a? - 3b%, 2a* + 6b2, 4a? - 12b2, b — 342 u 4b? — 1242, wbo uacTn
yTEX JeamTeNei @ 2a2,4a%, 0% B 4% copmeprraT Kam[as JAMID
onny Gymsy, aubo a, am6o b, W BCTpeHaTCA HE Goee 4eM 1O
onmoMy pasy. Ocraiomuiici B OJ(HOH cTPOKE C & REIATEID 2p% —
—-Bg?® mMeer jBe YacTH, op2 m 6a2, KamkAas U3 KOTOPHIX TaRKe
cONePAT ANMD ONHY GyKBY, HO 9TH 1aCTH BCTPEUATOTCH ABAIAHL,
JMeHHO uacTh 2b? BXOmMT eile B MSNHTOMD La? — 3bx -+ 2%, a
qacTh 6a® [OBTOPSAETCS B ROIUTEIC Lg® — 2ax — 6a?. Kpome TOrO,
orTH TPH AGNATENS COCTABIANT PHA, KOTOPHl TPOXOAUT Tepes
CTPOKY, cOOTBETCTBYIONHE TPEM OyxBaM z,a,b, W BCe UX TaCTH
2b%, 642, 4%, cojeprranine qumb [0 OfHOE OYHBe, [IOBTOPAIOTCHA
37ech [BAMKE, IPAIEM C TeMH Re 3HAKAMH, 2 Hpyrume 9acTH STAX
menmreneii, 3bz, 2ax, copepamine IO ABE GVEBBI, BCTPEYaIOTCA
no opmomy pasy. IlosToMy, CIOAUB ¢ WX SHAKAMH Bce Pasimi-
Hhle YacTH DTHX Tpex eamTesnel 262, 6a2, 42?, 3br, 2ax, MBl NONY-
quM mexombiii genmteas 2b% — 6a’ L 4a? — 3bx + 2a2. Paspenns




OB OTHLICKAHUM AEJINUTEIEN 53

Ha DTOT MNEJNTETh JAHHYI BEINYMHY, A HAXO0KY B JACTHOM
323 — 4ax? — 2a%b — 6b3.

Ecim He Bce uwieHH JaHHON BeAngmHBL OYAYT ORMHAKOBO
BLICOKOTO WM3MEPeHHA, TO HEROCTAIOUe W3MepeHUA CJeqyeT BOC-
[IOMHOTH W3MEPOHUAME KAKOH-1MGO BCIOMOTATENBHOH OYKBEHL.
Haiis mo NpemulecTBYIONIAM IPRBAIAM JeTHTEIh, CAeyeT 3aTeM
onycTrTh BBeleHHYI0 OYKBY.

IlomyctuM, HaUpuMep, 9TO AAHHAA BEAWYUHA ©CTH 1243 —
— 14ba? -~ 92 — 12b% — 6bz |- 8x |- 8b® — 120 — 4b —~+ 6. Bpe-
auTe KaKkyio-ambo GYKBY, CKameM ¢, W BOCHIOJHHMTE IIPH IIOMOILH
ee U3MEPEHUl M3MEPeHAA RAHHON BeIWYMHEL TaK: 1223 — 14bx® -+
|- 9cx?— 128% — 6bex - 8c®r - 8b%— 12b%¢ — 4bc? - 6¢®. 3aren,
Haiina HelduTenb 3TOW HOBOI BeIWYMHBL 4x — 2b -+ 3¢, omycraTe
¢ W Bl UONYIWTe HMCKOMHI Remmtens 4r — 2b - 3.

Wnorna peanTenum MOZKHO HAWTH Jerde, 9eM IO BTUM Ipa-
pamam. Ecam, HanpuMmep, Kakag-HAGYnb GYKBa BXOAUT B ARHHOM
BeJIMYMHE JWMIL B OJHOM H3MepeHHH, TO CIefyer HaliTh ofmuit
HamGombIIuii HeuTedsh 9ICHOB, B KOTOPHIX MMeeTcs oTa OYKBA,
U OCTATBHHHX WICHOB, B KOTOPHe OHA He BXOMT. ITOT oOu(mit
[eIUTeNs OYAeT AeIHTh BCIO AAHHYIO BOIMYMHY; & €cjin He Hail-
JeTcss TaKOTO OOMmEero [eJuTeNsi, TO AaHHAasd BeJlnIAHA HEe MMeeT
neamrend. JlomycTmM, HampuMep, 4TO AAaHA BeamgmHa 1t — Jax® —
— 8a%z? -} 1843z - c2® — acx? — 8a2cx + 6a’c — 8a*. Haiijure
ofImuii eTuTean WieHoB |- cx® — acx? — 8a’cx - 6a3c, B KOTOPHIX
¢ EMEeeT O1HO H3MEPeHNe, i OCTATLHEX WIeHOB 1t — 3az®— 8a%x? -
| 18a3zt — 8at. Dror obmmit peimrens x* |- 2ax — 24 Gyner
KOJIHTH BCIO JAHHYIO BEJIHYEHY.

O6muit mambonpmuii genuTeNh ABYX 4HCENX — B CIydae €ciil
OH He M3BECTEH WJIHM He BUJeH ¢ IepBOro B3[VIAMA — MORHO HallTH,
BEIUBTAA IOCAE[0OBATEJILHO MeHbiiee N3 OOJMBINEro, a 3aTeM 0CTa-
TOK — U3 MOoCHe[Heil BHYTEHHO! BEJININHLI; HCKOMBIM [CINTEIEM
OKazReTCA TOT PesyJabTaT, Iocide KOTOporo He GyHReT yike OCTATHA.
Hanpumep, 4robu Halitm ofmmit npaumboabmnil AeNnTeNh TUCENL
203 n 667, orammure Tpmwwam 203 ot 667, 3areM TPHKAHEL OT-
aaMuTe ocraroR 58 or 203 m gBampmu ocrator 29 ot 58, mocae
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gero OCTATKA HE MOIYYATCA. ITO MOKABHIBAET, HIO ACKOMBEIH
menntean ecth 29,

Crioco6 ompefieneHus o6nero Jeauress CoCTaBHbIX GyKBEHHBIX
seImuMM TAKOB e, Kak amA dmcesd. Ileab AOCTHraercd IiyreM
BEAATAHAS ONHOM BEeJWUMHH NJIA ee KPATHLIX 13 ppyroii. Ilpm
oTOM CJIGAYOT PRCHOJOMATH 00e ODTH BEIWTUHEL I OCTATOK IO
paMepeRnAM OfHON GYKBH, KaK GE0 MOKA3aHO NpH [elleHnd,
i BeAKuil pas yOpPOMATh BeIMIMHbL, AT NX an6o Ha BCe UX IIPO-
cTEe TeNuTeld, Aubo HA [CNUTeAN, JeNAIue BCEe HX 4JIEHH,
mofgecOHO LPOCTHM JeINTeJsIM. Hanpumep, 41005l HAlTH oomu it
HanGONbIMINI FeAATedh YNCAHTENd W 3HAMEHATEeNsd npodn

24 — 3q2° — 8a2z? 4+ 1843z — 8at

7® — ax? — 8az | 6a®

yMHOMbTC 3HAMeHaTeqb Ha I, 41008 CHeaTh €ro IepBH WiIeH
DABHEM [epBOMY WICHY WUHCIWTENA, & 3aTeM peHUTHTEe ero. B
ocraTke moayaarea — 2ax® 4+ 1243z — 8a%, a oTy BeIUYHHY MOKHO
yOpOCTHT, DPA3AENHB e Ha —2a, GTO JjaCT 23 — 6a2x + 4ad.
BugruTe 5TO W3 3HaMeHaTedd, B 0CTATHE 6yner — ax? — 2a%x +
+ 2g3. Pagpeaure Telreph MOIXYHMBIIYIOCH peIpuYnHy Ha — @, 9TO
pact 2 + 2ar — 2¢%. YMHOMBTE 9TO HACTHO® Ha Z, 9TOOH CHie-
maTh ero ILepBHil WIeH PABHHM TepBOMY TIEHY nocyejiHei
prraTeHHON BeamuuHE 23 — 6a%r 4 4a®, W3 KOTOPOW TeTEeph Hai-
JesRUT IPOM3BOAMTH BHUMTAHME; MPOAENAB BTO, BEL NOJyYUTe B
ocraTKe — 2ax? — 4a?x + 4a®, 4To TpW JleleHun Ha — 2a pacT
raike 22 + 2ax — 242, Tar Kar IOCIASAHAA peIMUNHA cOBTafaer
¢ TpefHAynM OCTaTKOM, TO IpH BHUMTAHUN €e N3 TOCJHeJHero
qugero He OCTAHETCH, CIef0BATENBHO, BTOT OCTATOK M ECTH MERO-
MEH nenurenb. PasgeamB Teleph THCANTEND X 3HaMeHaTelb

maugoil gpobm HA BTOT [EJIHATEb, MOKHO TPHBECTH €€ K Ooaee

2 __5 2
npoctol mpobu ot —Sax R

xr—3a
AnamorngHeM 00pasoM, ecxm gaHa Apodh

6a% - 152%h — 4a’*— 10a%bc?
92— 27a%bc— babe? + 18bc*’
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10 HY#HO HAUaTh C COKpAleHAH 66 WIPHOB nyreM fedqeHmd o
camTend Ha a%, a sgaMeHaredsa Ha 3p. Ecnm sareM BHYECTD n3
6a? - 15a2b — 4ac® — 10b¢? yABOGHHOE 348 — 9a%c — 2ac® + 6¢3,
o B ocTaTke Oyner

(15b - 18¢c) a? — 10be? —12¢%

dry selnmumfy MOMHO yIIPOCTATD, PasHemus 06a ee uleHa Ha
5p -4 B¢ (waK ec.an 61 5b + 6¢ Opro TPOCTHM nexmreseM), 4TO
pact 3a* — 2¢2. VMHOKBTE MOCISAHION BeaWURBY HA @ U BHIYTATE
ws 3a3 — 9a%c — 2ac® + Ge3; B OCTATHe 6yper — Qa2c + 6¢3,
410 MOFKHO OTATH-TAKM YHPOCTHTE myTem feneHuA Ha — 3¢, 4TO
mact 3a? — 2¢%, Rak H B TpensyleM 0CTaTRe. TlosToMy HCKO-

MEl felnTedb ecTh 3q2 — 2¢2. PaspennTte oGe dwacT¥ HaHHOH
2a* + 5a?b
npobm HA 2TOY joauTenh W BH HOMYIATe .
3ab — 9be

Ecian mo sToMy MeTOny obmuii geamrenb HANTA HE yaacTes,
70 MOKH)> OBTh yBOpEHHHM, 4TO ero BOBCE He CYMEeCTBYeT, ecan
TobKO OH He IeIydaercd U3 BONMYMH, KOTOPHE CIyRaT NIH
COKpAIIeHAs YHCIAATEN sHaMeHareas. Hampumep, PacIONOMUB

greHH Apodu

atdt —cd? — a’c® + ct

hatd — hacd — 2ac? - 2¢°

110 maMepenuAV OyKBH d, MB TOIXYYHM JIs UCIATEINA (a?—c)d*—
— a4 ct, a nId smamenarens (4a* — hac)d — 2ac® + 2¢8.
[Ipeskje Bcero OHM poImHN OHTD cOKpaleHH IyTeM [eseHid
KaAIOro YieHa YHCHWTENA ga a? — ¢?, 4 HaKOoro WiIeHa gH4-
MeHaTeNs HA 28 — 2¢, KAk ecan 6m at—¢ B 2a— 2¢ OHIIA
HPOCTHMHE pejpunHAMN. BMecTO YHCINTEHA rorga Gyner d* — ¢?
a4 BMECTO 3BaMeHaTedd 9ad — c2. HonyuenHse TaKuUM nyreM ABe

pesinuuiE He NMeioT obmiero AeIuTeNs. OpHaxo 4iIeHH a? —¢°
u 2a — 2¢, caymusumne JJd COKpAICHNHA yHCJMTENA 1 3HaMeHa-

rens, mvelor o0mmil neanredb @ —¢, TPH oMo KOTOPOro
MOZKHO DpuBecTH IAHHYIO apolp X npobn
ad? 4 cdt —ar? —¢

hod — 2¢* i
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Ecin 65 wmens a® —¢2 @ 2a¢—2¢ He HMeJn obmiero menn-
rens, faHEas npobh Ghia OH HEIPHBOAMMOMN.

Tarop o0muii MeTOX OIpeAcennd o6mux geamreneii. Opmaro
yalIe BCero HX HAXOAAT OHCTpee, OmPefelsaa BCe HMPOCTLIC ASTH-
rely OJHOTO U3 ABYX WIEHOB fpobH, T. €. TIKHE, KOTOPHE yHe
He MOTYT AEIMTHCA HA JPYrEe BeNWINHB, ¥ 33TeM IPOBOPAH,
HeT J¥ Cpejlu BTUX IPOCTHX jennTesneil raxux-1u6o, KOTOPHIE
nexar Haneno Apyro# wien. Hampumep, yT0GE CORpaTATH APOOH

% — a%h + ab? — b

a%—ab

b4

caefyer HallTH JGAUTENH BEIHIWHbI a® —ab, T. €. an a—b, m
3aTeM WCIETAThH, HE JEIAT HW ¢ WIA & — b mameao a’® - a®b |-
+ ab* — b®. Beawuuna a — b peqUT 3HAMEHATeNh HANeNo, W B
wacTHOM mmoiyuaercss a2 - b?. TawmM o6pazoM, faHHAA APoGH
a'z + bz

a

IpABOANUTCA K

O OPUBEJIEHHEH APOBENN K OBMEMY
SHAMEHATEJ/JIO

Iipo6m npmBOpsATCa K 00mEMy BHAMEHATedIo MOCPEeXCTBOM
YMHOMEHUA  WICHOB Kampoii m3 pApobeii Ha 3HaMeHaTelb
APYToH.

a (4
Tak, ecam gaHsl ApoOm -~ 1 To yMHOEBTE 00a €WiIeHa

. a o C
opofl U3 HUX -~ ga d m ob6a uieHa JnApyrou S Ha b; oHnm Tpe-

ad be .
BpaTATes B -— m - Teneps orm ABe ApoOm mMeor oOmmit

a _ab
amameHatedb bd. TouHO T2R e @, WIH T — IPeBpaIaloTCsa B
[+

ac __ab "
3¢ 1% REenm amaMeHaTednm HEMeloT o0mpmil meamTeab, JOCTATOTHO
¢ ¢

a? a
yMHOMATh B O0pPATHOM DOPAJKEe HA TACTHHE, Taw, npobu Y
C
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3 3
MoryT OHITH MpHUBeJeHEl K npodamM g—% u :—; nyTeM YMHOMREHHA B
C C

ofparHOM HOpsAKe Ha YACTHHE C W d, Bo3HERAOM@e Ipm JAele-
Hun 3HaMemaredeil Ha obmuil MernTeNd b.

IIpusepenne & o0meMy 3HaMEHATENIO MO GonpIlell 4acTh NIpn-
MeHHOTCS TTPH CJIO:KEHNU M BRIMHTAHAH npobGeit. Ilpesne gem cxia-
nHBaTh ABe Apo6m ¢ PasIWIHEIMH sHaMEHATeJIAMI, HX HYMKHO

a [
npmBecTa K o0MleMy 3HAMEHATEIIO. Tax, -B——l— = OyTeM  BTOro

ad | be - ad+bc; a_{_{;_l_:

IpUBeJieHNs CTAHOBHTCA — , CTAaHO-
bd bd bd c

ac -+ ab_ a® ad® a3d — a’c (d—¢) a®

BHUTCA i = — — CTAHOBUTCA L, mam ———
¢ be bd bed bed
4 A 2z 2 5
¢+ 2,2 cramopmrcs ——— . TOUHO TaK me — -+ —
c? — z2 ct — g2 3 7
15 , 15 1% |- 15 29 1t 3
CTAHOBUTCH — —~ —, I ——— ; T. €. =3 — —— . CTAHOBHTCA
21 21 21 6 4
22 9 3 3 5 9 5 4 1.
222 pum —; —-— — CTAHOBUTCH ~—-— =) WA T, T. €. —3:
12 12 12 4 12 12 12 12 3
& 3 4 21 25 1
32, mm = -} —, CTAHOBHATCA -~ -[-*—, nm — ; 25— craHo-
7 1 7 7 7 7 2

51
BOATCH — «

2

Korpga npobeit Gonblie nBYX, OHH CRIAJBIBRIOTCA IOCJIEI0BA-

a? 22 az
renpro. HanpaMep, ecin Jago ——a& | — ~— , HAYHHTE C
x 3a a—zx
a? a?—ax
BLIAMTAHUS @ A3 — , UTO AACT B OCTaTRE —— npn6aBbTe K
P xz x

22 34% — 3a?z - 22° .
- - *
oToMy = H BH IOJYYHTe ; - HAKOHeIl, U3 IOoCJIe{HeN
a ax

308 — 6adz |- 2ax® — 2z*
, ¥ 0CTATOK Oyper .

BEJINYAHE BBHYTHUTEC

a—2 3a%x — Jax®
4 2
AHAJIOrHYHO, ecam JaHo 3 T35 fo cHepsa HaligmTe CYyM-
4 25 2
My 3;, T. e T sareM BHUTHATE OTCIO/IA g-; B OCTATKE

6l
Ovger —
YA 21
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O NPUBEJEHUN PATTUKAJHIOB
K HPOCTERMEMY BHRY

Korga #eBO3MOAHO N3BJACYb KOpEHb W3 Bceil pafmKAIbHOM
BeAMYMHHE, ee IPUEOAAT, H8BJeKad KOPOHL W3 Kaxoro-amnbo
e NeduTeld.

Taxk, ]/ach, ecay M3BJIedb KOPEHb M3 JeJuTeNA a?, CTaROBHT-
o a )/ be; V48, mam Y16 X3, mipu m3piIeueHMH KOPHH M3 JOJm-
reas 16 cramosmresa 4 V/3; V48a2bc upu M3BIEYSHUA KOPHA M3

_ b_____l! 2b2 4 b?.
nemurens 16a? cranoBMTCH 4aV3bc; l/ e + 2 uian

c? ’

—2 4h2
]/ (a ab’-l- b)ab, npum U3BIeUeHHEN KOPHA u3 JeJaareis
[+

a2 —_— éab ébz ‘202m2 azmS
+ 4 o ramosnrosn ;/ ab; — npm ms-

c? pzl p3

a*m? 2
BACcYeHNY KOpHA U3 [AeauTens p CTAHOBUTCH ﬂ—Vo + 4mp ;
pz

pz

25 3
]/—— HHHGVEB 2 UpH U3BIEYEHUA KOPHA U3 eJHTeJHA

6
it GTaHOBHTGH 6.-— , Nan }Re — s nJm — —, HJH,
49 '7 9’ 4

u3BIEKAA 3aTeéM KOpPeHb N3 3HaMeHareldd, —;]/6. TogHo TaK e

I3 ab
a l/— , HIU @ ‘/—; , IpH M3BJIcYeHAN HOPHA M3 SHaMEHATeJ
a a

a? cranosmrea V ab; V/8a%b +16a* mpn nssneqemm KyOnge-

CKOFO KOPHSA U3 NeiuTeld 843 cTaHOBHUTCA 24 1/ b 1 2a¢. Apamoruy-
4

wo, }/ @°% IpW UBBIETEHMA KBA[PATHOrO KOPHA M3 JEMMTeH
5
g cramosmrea ) a ma )/ ax, ¢ TPR HIBICUEHAm KOPHA €OT-

BepTolt CTemeHHW U3 JeamTeNA @' CTAHOBUTCA al/ Touno
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—_— —_— a
rar sxe )/ a’z® samendeTcs Ha @ Vaz®, num Ha xa i// ~, WIH eme

3
na Y azy a?x.

IonoGuoe npmBefieHne CIAYHUT He TOABKO AJMH COKPANICHH:
pajMKaNLHHY BeJUU#H, HO TAKMKe JHIA HX CHOMEHNA U BHYMATA-
HUA, €CIW IIociie IPHBEJeHAS MX K NpocTeimeMy BAAY HX panm-
rane GyXyr OAMHAKOBEIE; B 9TOM CIydae MX CHIAAJAHBATH BO3MOMK-

HO, & B IPOTHBHOM Ciydae Heubsd. Tak, V48 + V75 mocae
npuBefleHuA NPUHAMAST BHJ 4]/3 + 5]/"3 a9 V/3; V48 —

— ‘/2—7 IPUBOJUTCH K 43 — 5 ]/3, uan —9— ]/3. TouHO TaK e

hab? 3p — 4a2h? 4 bab? .
‘/ 2+ l/ “ 2267 - 4ab HOCJIe H3BIeUYeHNAH ParAoHAIBHON

ct c?

a—2b

2b —
qaCTH TPUHEAMAET BUJ ——]/ab +

]/5_5, 1. e. =V ab. [axee,
c

c—————— e s s 3 ————————
V8a3b +16at — ]/b‘l 1+ 2ab3 npnnnmae'r pax  2a Vb4 2a —

—bl/b + 2a, 1. e. (2a—0) Vb + 2a.

0 MIPUBEJAEHNHN PAJUEKANOB K OBIMEMY
HOKABATEIIO

Ilpn yMHOKeHRN WM JeieHHN PAaJANKAJIbHEIX BeJMIAH C Pas-
JFIHEIMYE [IOKA3ATeIAMA BaM CJIe{yeT cIlepBa IPUBECTH HX K 00mIe-
My morasaredio. [ 3TOro NOKa3aTeAeM HX o0mmiero paguKaia cie-
nyer B3aThH o0Iiee HauMeHbIIee KPAaTHOE BCEX moKasarTeaeil panu-

KANOB, YMHORAA IPH 9TOM HOAPAJAMKAIBHLE BEIUYUNHEL CaMHU Ha
ceba croabio pa3 Ges OXHOTO, BO CKOJNBKO Pa3 yBEJANINBAIOTCH

roxasarean mx wopHeit. Hampumep, } az Ha }/ a’z mnpaHuUMaeT
6 6
sup ) @*z® ma Y aba?, uro maer Va5, ) a na )/ ax npuanMaer
4 4 & a3

pug V@ na Vaz, aro Raer V a’z; )6 na < mpeoGpasyeres
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4 4

4 _ 5 —
B 136 =a //E', aro gaer )/30. Ha ToM ke ocHOBaHWM

aYbc mupeoGpasyerca B Va® ma YVbe, wmm B Va%hc;
4a V3be mpeobpasyerca B J16a2 ma VY3be, mm B
3

3 3
V 48a%hc ; 2a1/b |- 2a upeoGpasyerca s )/ 8ad na V' b+-2a, man s

3 — V ac Vae ac
V/ 8a%h + 164t ; Touno TaR IKE ,  CTAHOBATCA V_E? , A7 e
6ab® 36a2ht _
CTAHOBHTCS v , uma Y 2ab, u T. A

V' 18ab® V 18ab®

O IPUBEJIEHUN PANHUKAJIOB K BOJEE
HPOCTHIM PAJTHKAJNAM HOCPEICTBOM
N3BJIEYEHNA KOPHEMN

Kopum Beauuus, COCTABIEHHBIX H3 IEABIX M KBaAPATUIHBIX
PafEKANOB, CIefyer U3BJIEKATh cieayomuaM obpasoM.
HonyctuM, 910 A o03Havaer GOIBMYI0 9aCTh HEKOTOPOW HAH-

HOii Beamumun, a B — menbmryio. Torma 4+ V4B oyner RBaj-

. A— VAT B
paroM Ooxnuieil yacTu KOPHA, a > KBajJpaToM MeEHb-

1Ieii, KOTOPYIo HyHo npubaButh Kk Goxblneil wactm ¢0 3HaxoM [3.29

Hanpumep, fana peanmyuna 3 +-)/8. Ilpunas 3 3a 4 n /'8

3a B, Mp moxyumM, uro )/ A?— B?=1; mosromy kBagpar 6oib-

341
2

, WM 2, a xkBajgpaTt MeHbilell gactu

meif gactu KOpHA Oynmer

3—1
— mwim 1. CiaeposaTennbHo, KOPeHb JaHHOR BeJIMYMHEL €CThH

14y2.
Ecanm Bam Hy;HO Hafitm KoOpeHb W03 V32 — V24, o momno-
mure A = )32 mw B = VY24, rtorma VA2 — B® Gyner

V32 4+Vs 4

V 32— 24 =)/8 u xsamparamu wacveit KOpPHA GYRYT :
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V32—-Vs§
2

'
VI8—)3.
Ananoruyno, eCJM BaM HYKHO H3BJIeYb KOPeHb H3 a? |-

4+ 2z)/a® — 2®, 10 momommre A =a? m B=2x)a®— z%; BH
noxygare, 910 A?%-— B% = a*-—4a%2% - 4%, wopeHs wero ecrth

a? — 222, Ksappar opHofi wactu 6ynmer moasromy a?— 22, a KBaj-

, T. e. 3)/2u) 2. CuegoBareibHO, HKOPEHb €CTh

par apyroit z2. CrmenoBatennHo, kopesb Gymer z )/ a% —22.
Jonyetum eme, 970 BaM HYKHO N3BJI€Yb KBAAPAaTHEHIL ROPEHB W3
Bemmauue a2 -}~ bax — 2a)/ ax |- 4a?. Tlomommre a? -}~ bax = A
u 2a)/ ax } 42 = B; rorna A2 — B? = a* }-6a3z - 9a21?, xo-
peHb uwero ectb a?-}- 3ax. Ilosromy wBagpar Goubmeii gacTu
ropHA Oypmer a? | 4ax, ®Rajgpar MeHblleidi dJactTm Oyner ax, a

xopers Oymer } a? + 4ax — )/ az. [lomyctum, HamoHer, 910 Bam
nano 6 - Y 8— Y12 — V2. Ecam nomomnrs 6 /8 =4 u
B= —V12—V24 1o A®— B? — 8. 3maumr, G6;bmasa gacTh

wopHA ecth V'3 V3, T.e., Rar Gpio Hairneno panee, 1 ) 2,
a MeHBIIAag 4acTh KopuA ecth )/ 3. CrenosaTenbHO, caM KOPEHD

ects 1 -V 2—V3.

B cayuae, worjja mMeercda HECROJBKO PaAMKalIbHHX YJICHOB
TAKOrO POJMia, YACTH KODHA MOTYT OHTH HalimeHnl OwlcTpee, eciu
PasiedUTh NPON3BENeHNe KAKUX-HUOYAL [ABYX PaAUKaIoB Ha
raroil-numb0 Tpermil, JAONIAii B YaCTHOM PAaNUOHAJILHOE M HEIoe
yncio, W00 KOPEHb W3 YBOGHHOT'O ITOTO JACTHOTO Oyfer YABO-
CHHOIl YacTLI0 BCKOMOTO KOpHA. Tak, B DociejHeM IIpEMepe
Veviz 9 V8.V 4 u V2.V

V% TV Ve

cTH KopHA 6yayT, rar m pamsme, 1, V2, V3.

CymecTByer Takme IPaBWI0 JAAA W3BICYEHHS 0OJee BHICORMUX
KODHeil W3 WYHCJOBHX BEIAMYMH, COCTOANAX H3 MABYX uacrelf, ¢
COM3MEPHMEIME KBAJ(PaTaMM.

== 6; cJeqOBATEIABLHO, Ya-»
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MonycruM, aro AaHA BeAXINHA A + B, npmuem A G6nbimias u3
AUX, W NyCTh HOKA3aTelb KOPHA CTh C. Hafignre HanMeHbIIEe
g@eo N, CTENeHb KOTOPOTO N’ HAEI0 ASIATCH Ha A?— B2, u obo-

(4

smaupre gactHoe Q. Brrumeamre Onmskaiimee K ViAa+B Ve
[elounMCIeHHOe 3HAUeHme u 0003HATIBTE 6LO T Pasnennre

AV Q na ero HANGONBLIIA PAUMOHANBHBIA jJeTUTENdh, H HyCTH

r—{-—-’-‘-
r

gactHoe Gymer s. Bospmmre Sammalinee R [eOYNCIIeH-

2s
soe sHadeHme m 0603HaubTe ero . B rarom ciuydae, ecanm KOPEHb

tsiV12s2—n' 30
B3BJEKAeTCH, TO MCHOMLIN KROPEeHb oynmer ———
i

Ve
[lomycTuM, HampnMep, 9TO rpebyerca maBIedh KyOmuecHnH
xopers u3 }/ 968 - 25. Bpecs A’ — B = 343, memmtemm Yero
cyrs 7, 7, 7. CnejoBateldbHo, 1t = Tu Q = 1. Hanee, (4 - BY 0,

amn /968 - 25, ecnn m3BiIedb KOPEHB U3 HOPBOLO uieHa, 0y-
mer HeCKOJABRO OOJblle, 4eM 56, Gmmxaiinnil KyOnIecKuli KOPeHb

x weMy ects 4. Smaunr r=4. [lauee, AV 0, ua Y968, mo
BLIZleJeHIY PAUOHANIBHON JacTa €CTh 22)/2. PapguraabHad 9aCTh

sroli BeamauHE ) 2 ecth s, a Oammaiiniee meliouncieHHOe 3HAa-
3

¥ —{—f'. 5=
qeHNe K T, uIn _ 4, oern 2. 3maunt, ¢ = 2. Haroner,
2s 2V 2

‘2¢ 6
ts = 2/ 2, Viis* —n ectp 1, a V Q, nm V1, ects 1. Cae-
OBaTeqLHO, MCKOMH KOPeHB ecTh 2)/2 -1 mpu ycmosuu, 9TO
M3BICYeHMe KODHA M3 NAQHHOW BeIMIUHEL BO3MOHIHO. osromy s
" IPOBEpAI0 IyTeM YMHOMGHHsA, paBeH i ky6 21/ 2--1 amcay

/968 |- 25, m yOeRuMa0ch B TOM, 4r0 9T0 AEHCTBUTEILHO HMMEET
MecTO.
TlomrycTyM emle, 9T0 HY/KHO HM3BJICTD rkyOugeckuil KOpeHb H3

68 — V'4374. 3pecsr A% — B? — 250, meamrelsME 9eTo SBIATCA
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5,5,5,2. IlosroMy n == 5x2=10 u Q= 4. [Hauee, Gam-

¢
salimmee  MEJOYMCIAEHHOS BSHAYeHHE K V(A +B)Ve, um

3 ——

Y/ (68 4 Visis)-2, ectb T=T- 3arem, AY Q, mm 68)/4, 1o

BHIAGICHAN PANMOHANBHON FacTH AT 1361/T. CaegoBaTeabHo,
r4-- 74 |

s=1n ', -, ecam B3ATH GamsRaliimee I1eN0e
2s 2

e et

qneno, naer t = 4. CueoBaTenbuo, is =4 P2s?—n=V)6mn
A ?

2¢ 6 3

V@ =V4 nm V2. CaepoparedbHO, HOMITIesKRAILM [POBEPHE
£—VE

KOpeHb eCTh ———

143
[lpn w3BICYeHAN KOPHA IHATON cTENEHH us 29)6 4 41y 3 Mu
monyunan 6 A% — B2 = 3, u, suauut, n =3, Q=281 r=35,
2e 10
==V-6-, t=1, ts=]/6, Vtm:-‘ ]/_3 n V@:]/g-f)
Ve+4-V3
s .
Vo
Ecim moHHAg B TAKOIO poAa 391a49aX BeJIN4YNHA &CTh ApobB
An@ ee €HacTH WMeT obmmit eanTedb, TO cAeAyer IO OTeIbHOCTA
A8BTeYb KOPHE N3 duciamTelad U sHaMeHATEIA HIA COOTBETCTBCHHO
a3 commosKmTeseil. Hampumep, g1o0H W3BIEYL  KOPeHp KyOHdIe-

5
pan Y9. 3uaunT, OJUIeAMUI IpoBepKe KOPEeHb eCTh

Y51 1
cxntt ms )/242 — 12—, HymHO cmlepBa TpPHBECTH €@ FacTH K

“ V968 — 25
obieMy 3HAMeHATeNI0, IT0 AACT 5 . Wzpnenas sareMm IO
OTHeNLHOCTA KOPeHb ryOngecKnit u3 YUCTUTENST O 3HAMEHATeJs,
2V 2 —1
MH HaligeM . Eenum BaM HYKHO H3BJIEYD ranoli-mbo
Ve

3 ]
xopens m38 /3993117578125, paspennre ofe gacTa Ha oOmuit

3
nemmrens ¥ 3, gro macr 11 +V 125, Taxmm oGpasoM, jaHBasH
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3
sermumua ecth (11--1/125)} 3. Kopens sroit Bemmunmm momy-
9ATCH, ©CHH H3BIEYh KOPHU TI0 OTASTBHOCTH M3 RAMIOTO COMHOMH-

3 ———
reas Y3 m 11 ) 125,

0 ®OPME YPABHEHNUA

YpapHeHus mpejicTaBaAnT coboit cobpaHma BeamumH, aEGO
PaBHEIX Meay coboii, amGo paBHHX Bce BMecTe HyJ#0.51
VpaBHeHES paccMaTpHmBalOT T[JIABHEIM 00pasoM ¢ JIBYX TOYEK
speHns: Jub0 Kag IOCTeNHNEe 3aKIIOYeHUS, K KOTOPHIM IPUXONAT-
[IpH pemieHAM 3a4a9, JAGO KAk ¢PelcTBa, IPH IOMOIM KOTOPHIX
HOJAYYAIOT OKOHYATEJILHEIC YPAaBHEHH:A. Y paBHeHHWe HEPBOro Pojia
COTEPUT, HAPAAY ¢ M3BECTHHIME BEIMYMHAMEA, JWIUb OfHY He-
M3BECTHYIO IpA YCIOBHM, UTO 3afada — ompefeleHHad u tpely-
eT OTBICKAHMWS ONpeAelIeHHOIl Bemu. Y PaBHEHHs BTOPOTO poja
COOEPKAT HEeCKOIbPKO HOM3BECTHLIX BeIWYNH, H NX HOYTOMY HYRHO
¢CpaBHHBATH M KOMOWHMPOBATH APYT ¢ OPYIOM TaK, 94TOOH W3 HUX
OOJIYIUI0Ch HOBOE ypaBHEHHWe, coflepKallee, HAPALY ¢ W3BeCTHEH-
MU BeJUYAHAMH, JHIIb OAHY HCKOMYIO HeM3BecTHYIO. YTOOH nerge
HaliTd 3Ty HEM3BECTHYI0 BOJIWYMHY, cONep:Kaliee ee YPaBHCHUE
gamie Bcero HeoGXofuMO NIOABEPraTh pas3iNYHHIM IIpeobpasoBa-
HAAM, IIOKA OHO He IIPUMET BO3MOKHO Gojiee U[OCTOTO [JdA
HET0 BUXA U He CTAHET CXOAHHIM ¢ OfHOI M3 HWMKeCIeNYIOmAX
$opMyI, B KOTOPHX, KaK BE BHJUTe, WICHH PaCIOIOMKEHHl IO
naMepeHnaM obosHavapmell HemspecTHYO 6ykBH %. BykBH p, ¢,
r, s 0003HAYAKT 3/leCh APYLHe, OIpefeJeHHE® W W3BECTHHE Be-
JNYUHHE, 0 KOTOPHEIM oupejeisiercs W MokeT OHTH HajileHa Tipn
TIOMOIM M3JOREHHEIX Jallee MeTOJOB BEIWYMHA X

r=p nImn zt—p=0
2% = px -} ¢ 22—pr—q=0
22 ="pzt tqr -1 23— pr?—qgr—r=0

rt = pad -} qz® - rx |- s 2t —pad—qz? —re—s =0
A T. A a7 A
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UneHHn ypaBHeHRmII clejiyeT pacuoiarath IIo sTOMY o0pasny
no m3menenuaM memssecTHoll. Ha mepBoM Mecre cTaBsites 9YII€HEI
¢ BHICIIMM HM3MepeHumeM Hem3BecTHOH, T. e, z, 22, %, ' m 1. f.,
HA BTOPOM — 9IEHH ¢O ¢JAefYyIOIIIM BEICHIAM H3MepeHmeM, T. e.
p, px, px?, px® m T. A. 3HAKW WIEHOB MOI'YT PaclloNaraThes KAk
YrogHO; HEKOTOPHE H3 IIPOMERYTOYHHIX WISHOB MOTYT HHOTAA
orcyTrcrBoBath. Hampamep, 2® * — b2z ~|- 6% =0, unu 22 ="5%r — b3,

(_ ab3
©CTh ypaBHEHNe Tperhell cremenn; z? - ‘; 28, gf

HeHMe 9eTBEPTOil cTemeHH, mOO ¢TeNeHh YPaBHEHHA BCULAs Olle-
HEHBAETCH II0 BhHicHleMy U3MepeHHI0 HeM3BeCTHoil, 0e3 ydera
HM3BECTHHIX BEJUYHH, A TaKMHke IIPOMEKYTOYHHX 9IeHOB. 32
Opsaro npm OTCYTCTBAM NPOMEKYTOYHHEIX WIEHOB YpaBHEHHe
BeCbMAa YacTO CTAHOBUTCA 3HAYHMTEJHHO HPOINE, a WHOT/A cTEleHb
ero MokeT OHTH NpHM HTOM IoHMkeHa. Hanpmmep, ypaBHenue
x2t = ¢2? -}- s MOMKHO paccMATPEBATh KAk yYPaBHeHHe BTOPOil cTe-
neHn, n60 OHO MOkeT OHTH PasfOKeHO HA [BAa yPaBHEHHS BTO-
poit cremeHu. B caMoM pejie, eciM NONOMKATH X2 = y W COOTBET-
CTBOHHO mOACTABUTH B YPaBHeHHE Y, BMeCTo %, TO, BMECTO
TAHHOTO, MOJYYHUTCA ypaBHeHme BTopoll cremeHu: y? = qy -}-s.
ITocire Toro wax upm moMomm MOclefHEro ypaBHeHus Oyger Hail-
NeHO 3HAYEHWEe ¥y, [pPYyroe ypasHeHWe 22 — y, Tale BTOPOil cTe-
IeHA, HacT Z.

Takopul 3aRJIIOYEHHA, K KOTOPHM HAJJISKAT IPUBOJATHL 3a-
paun. OgEaro, mpexue 9eM s nepeiily K UX pelleHnIO, He0OXOAUMO
M3JI0RATH METO[H NpeoOpasoBaHNA ypaBHeHMl, X NpUBENCHUS,
a TamyKe MCTONH NOJYYeHHA K3 HPOMEKYTOYHHIX YPaBHEHMIA
- ypaBHeHHmt OWOHYATEeNHHHX. B Hmwkecreqyomux paBmirax 5
c000mYy crnocoGH IpHBeAeHNs OJHOrO ypaBHOHHA.

—{0 — ypas-

0 NIPEBENEHNNH OHOIO YPABHREHUSA

IlepBoe uparuno. Eciu B ypaBHeHHNN HMEIOTCA B3auM-
HO YHHAYTORAIIAECH BEIAYAHK HIA BEINYWHE, KOTOPHE MOMKHO
00BeUHATE IIOCPECTBOM CJAOKEHAA WM BHYATAHHA, TO IHCIO
YIEHOB CJIEAyeT, TakmM 00pasoM, YMEHLIIAT.

5 THewron. Beeobman apE@METHKA
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TonycruM, Hampumep, 9ro y Bac 56 — 3a - 2z = Sa 4~ 3z.
Or6pockte ¢ oOfeux CTOPOH 2z u mnpuGaspre 3@, NOTYINTCH

2ab -+
5b = 8a -+ x. Jlanee, ypapHeHUe 2ab i b2

—b=a-b, ecim or-
a

2ab
GpocuTs PABHOCHIbHEE BOIWINHLL = — b =>b, npuHNMaeT BUJ
a

bx = a®.

K oToMy IPABHIY MOKHO TAaKike OTHECTH NMPUBCICHHE 9IeHOB
ypaBHEHHA, KOTOPOe OGHKHOBOHHO IPOU3BOUTCA nyTeM IepeHoca
WleHOB ¢ ONHON CTOPOHE HAa HPYTYX0 ¢ TPOTABONOTOMHBIM
3HAKOM.

Hanpumep, drobm HaliTm x H3 ypaBHEHHA 5b = 8a - %,
oTHEMEATE OT 00enmx CTOpoH 8¢, mmm, 9TO TO e €aMmoe, IepPEHe-
cmre 8a ¢ OOPAaTHHIM SHAKOM HA JPYryH CTOPOHY, €TI0 AACT
5h__8g = x. TouHo Tak ke, uToOH Halfitm y "3 YypaBHEHHA
a? — 3ay = ab — b? - by, mepeHecnTe — 3ay n ab — b Tar, TTOGH
Bee WIEHH, cojepsramme Y, ORasaanck Ha OHOIL CTOPOHE, a
upoIme—Ha APYroil; HPU 9TOM IUOTYIATCS a?— ab -}~ b*=3ay-}-by.
B monydmTe OTCIOAA y TO MPABEfEHHOMY Jamee OAToMYy IpaBH-
1y, T. €. pasgenus oGe CTOPOHH YPABHEHWA Ha 3a |- b, ubo

a? — ab -} b®
Sa+b

= y. Jlanee ypaBHeHUE

TOrAA TONY4UTCH

abz - a® — a?x = ab?® — 2abz — z3
nocsie IpUBefieHHA U NEPeCTaHOBRH I[pHMeT BAJ

23 = (a? — 3ab) x — a® |- ab?,

BJIANn

2% — (a? — 3ab) z - a® — ab® = 0.

Bropoe npasnio. Eciu Bee WICHH ypPABHOHUA YMHOe-
HBl Ha OfHY M TY K€ BeIHIMHY, TO BCE MX CICLyeT pasReauTh
HA 9Ty BeAWdmHY; 8 €clIH OHU BCE PA3AS/ICHE HA OfHY # TY
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e BeANUMHY, TO BCe NX CJeAyer NOMHOKATH Ha 9Ty Be-
JAAIHHY.

Hanpumep, nmes 15b% = 24ab - 3bz, paspennte Bce WICHL
ga b m Bu moxyaure 156 = 24a -}- 3z; sareM paspgeanTe HA 3

¥ bz

u B jnonyumre bb=8a-|-z. MNium e, uMmea —— —r==—,
ac c? c
BobBr
yMHOMBTE BCe HA ¢ W HOTYIUTCSH — — — =T~
a [

Tperbe npasuao. Ecam B ypaBHeHHW HMeercs HOIPH-
poguMas Apobh, 3HAMEHATeNhL KOTOPOil COASPIKRT OykBy, mo H3-
MEpeHUAM KOTOpOil JOMKHO OHTH PACHOI0HEHO ypaBHeHHDe, TO
BCO WIEHH YPaBHEHUS CIeyeT HOMHORATH HA ITOT 3HAMEHATONB

@MW Ha Karoil-1aGo ero Jleaurenb,
ax

Tar, ecam ypaBHEHHE -} b =2x HYKHO pAaCIONORHATEL

a—x

o n3MepeHusIM 6YRBI)I Z, TO YMHOKBTE BCe €70 9JIeHB HA @ — X,

ax
3HaMeHaTelIb Apodn , 6o BAAHO, YTO B OTOM 3HAMEHATENe
a—x

maxopurcs z. llomydmresa IpR BTOM 4% ~+ ab —bx = ax — 2,

i ab — bx = -—22, a ecin NepecTaBATH CTOPOHEI, TO 22 = bx — ab.
Eemm y Bac

a® — ab?

iy e— 9 —0
2cy -— c* y

¥ uieHH HYKHO PACHOJOMKHTh IO HM3MEpPeHuAM ¥, TO, arobel
u36aBUThCH OT y B 3HAMEHATENe, YMHOMbTe BCe WIGHEl Ha 3HA-
MeHATeNb 2cy —c? HWIM U0 KpaiiHell Mepe Ha €ro JGJIHTEND
2y — ¢; TOTYIATCSHA

a® — ab?

e

— 2% — 3cy ¢

B Toclle HAJbHeHNIero NPUBeReHHA

@bt 2y 3ey = 2y

<

h*
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a?
AHAJIOCHYHO, — —@ == 2 0O JMHOMEHHN BCeTo Ha ¥ nipeodpa-
z

3yerca B a—axr =1%2%, a

a2b2 x2

——
poresy

cx? a—{—b—x’

Gylyas yMHOMEHO cHepBa Ha 42, a sareM Ha a-[~b—z, mpe-
obpasyerca B
adh? + a*b® —a%b?x o

c

YeyBepToe HpaBUIO. Ecnum ta OGyxBa, 110 H3MBPEHUAM
KoTopoit HOWKHO OHTH PACTIONOMREHO ypaBHOHUe, BXONAT non,
HeTpUBOJUMEIM PAfHKAIONM, TO Bce oCTAJbHEIe WIEeHB CIeRyeT
jlepeHecTy ¢ OOpPATHEIMM sHamaMu Ha APYLyio CTOPOHY, A 33TEM,
B ¢iyJae KBAaApaTHOrO KOPHA, yMHOMETH ofe CTODOHHL YpaBHE-
amsi cammx Ha cebs ofuH pas, B crydae KyOMYecHOro KOPH,
YMHOMKUTH HX CIOMAX HA cebs mBaskasl @ T. M.

HanpnaMep, 4T00s PaCIONOIRATE ypaBHeHHE Vat—ar—+a =2
flo M3MepeHHAM OYKBH T, TEPeHecHIo @ Ha APYryio CTOpOHY,

a0 mact ya*—ax =& —a. Bospejist 06e cTOpOHBI B KBaApart,
BEl TOLyUAT® a? — A == 22— 20z -+ @2, man 0 = z* —az, T. €

3
¢ — @.% Honyctum eme, €§TO Va%z + 200% — 2 —a 2= 0.
Foum  mepemects  — @ =%,  yPapHeHNe npuMer  BHJ

8
I —
Vax - Dar — 38 = a — %. Bospeas ofe crTopoHsl B KyO, Bbi

noTyunTe 3% - 9q2? — 23 = a3—3a2z-|-3az?—a®, man 2 =har—a®.

flycrs, mamee, y = \ ay 1 y* —aVay — . Ecam B03BECTH

oSe CTOpOHEL B KBAApaT, 10 ¥ = @y y* —alay—y*. Ecan
epeHecTH HAANEMKAIEM 0GpasoM WISHH, TO ypaBHeHHme IPHEMeT
pup ay = a4} ay—y?, wm y = V ay—y°. Bossena ofe cropo-
M CHOBA B KBajpaT, BH momydmre y* = ay — J*, a OCIE Hepes
cramoBRE: 2yt = ay, wia 2y = 4.
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Ifaroe npasuxo. Ecam nocie mpmBefleHNs ypaBHEHUT
OpA DOMOIE HpefHAYIMEX NpPABAI U PacHONOKEeHHA €ro Io Hs-
MepeHnsM OfHOM W3 GYKB BHCIIee m3MepeHme 5Tolfi GYKBH OKa-
MMOTCA YMHOJKCHHEIM HA HOKOTOPYM U3BeCTHYI0 BOIHYHHY, TO

BCE ypaBHeHEe CIeNyeT PasfeluTh Ha 9Ty BOAHYNHY.
bx

=a
’

a
Tar, 2y =— a Tipu jgejleHEM Ha 2 TIPAMeT BHAJX Y = 5

b
npn pejeHWd Ha — IPUMET BIIA :v—-i’— HBanee,
a

(2ac — c®) z8 |- (a® - a®c) 2® — (2a%c —a®c?) x — a®c? = 0

npu JedeHwd Ha 2ac — ¢* NpAMET BUJ

a %) 22 — (2a%c — a2z — a’c?
x3 - (a® + a) ( ) — 0,
2ac — ¢2
wJaM

a? azc a’e
+ + — a%r— = 0.
2ac — cz 2a —¢
Hlecroe mpasuxo. VHorfa mpunpefeHne MOKHO OCYINECT-
BHTDH, pa3neJmB ypaBHeHﬂe Ha HEeKOTOPYHB COCTHBHYIO BeJANYNHY.
Hanpnvep, ypaBHenre ,

y? = (b — 2¢) y* - 3bcy — b%¢

MOKHO IIpmBecTH K y* == —2cy - bc, ecam cmepea mnepeHecTH
BCO WIEHHI B OIHY CTOPOHY

3 -+ (2¢ —b) y2 — 3bey + b2 =0,
a saTeM pasjeauTs Ha y—b, Kak €HJO IIOKa3aHO B IJaBe O
neidenmm, 9ro gacr y2--2cy — be=—0. Opmaro HaxXomuTh TaKUE
AeauMTeNM TPYAHO; MEL 9TWM ysKe 3aHAMAINCEH.3
Cengnmoe npaBuuxo. VHOorga ypaBEeHme MOMKHO HIPHBECTH
NOCPEJICTBOM U3BIeYcHHA U3 00euX cTOPOH KOpPHA.

1
Hycrs y Bac 22 = % a®? — b®. W3sreran u3 ofenx CTOPOH

., 1
KBafpaTHHIlI KOpeHb, BH NOJAYUUTe X = M —a*—5%, Ecanm
. 4

x? -+ a® = 2ax + b2, 71O mepeHecute 2ax. YpaBHeHHe IIPH DTOM
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upumet Bag 22 — 2az -} a® = 5%, m ecam u3 0GEMX CTOPOH U3BISUDL
KBaAparTHHI KOpeHb, TO NONy4YmTcs % —a = - b, mam—b,
nn; me ¢ = a -+ b.

Ecau Bam maHO 22 = ax—b%, 1o mpumbaBhTe ¢ HAMAOH cTO-
1 1
poust —ax -+ " a?, W ypaBHeHHe UpmMer BHR 2 — ar- " a? =

1 2 2 i
=0 — b2, Wspiekas n3 o0emx CTopoH KBajipaTHHIA KOpeHb,

BHl NIONYYATe

Hin
X = 1- a + —'1-612 b2
2 - 4
Boobme, ecim y Bac 22 = - px-q, TO
b, P2 35
x — L] — — *
5 iy % q,

rne-;i U ¢ AMeT Te Ke 3HaRl, 9T0 B IIepBOHAYAJBRHOM YPaB-

2
HEOHuUN, ol Bcerna KOMKHO GHTH IOTOMKHUTENBHHIM, ITOT IpH-
A

Mep COJeP/RAT TMPABUIO, 110 KOTOPOMY BCE YPABHEHHA BTOPOIL CTe-
UDeHU MOYRHO TpHBOmET: K IpocteiM. Kcnm, naupumep, maHo
ypaBHEHHe

2z%y ;
Y= — + 2*

22
m rpefyeTcs M3BIGUL KOPEHb Y, TO HYMHO CPaBHHUTL — € pH x?
a
x% p . xt 9 1 5
¢ g, T. e. HANMCATH — BMeCTO -2—H — - % BMecTO < Pe
a a

I[Ipa »TO0M mOLYy4HTCA, ITO
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niIn

x2 xz?
y —_— — - — +$2.
a a?

Touno Tak ke ypaBHeHHE
g = ay — 2y +a* — ¢,

eca@ cpaBHATh @ —2¢ ¢ P W a® — ¢ ¢ g, pacr

/_ 5a?

4 [ —
y-_—':Qa—Cil// —[t———ac.

BukxBafpaTHOe ypaBHEHHe

5t —= — a2z -1-ab?,

B KOTOPOM OTCYTCTBYIOT HeHeTHBIe ICHL, o »ToMy IIpaBuUny
TPHBOAUTCA K yPaBHEHUIO

1 1

Fei BHOBL W3BJedb KOPeHb, TO MOJIY9Yaercd, €ro

= ‘/-—1a24_-]/ia4+a63:
2 4
U T. A

TaxoBH DpaBWia IPUBEJICHNA ORHOr0 ypaBHEHUH. Ecan aHa-
JMCT JOCTATOYHO O3HARKOMUTCH ¢ HMX ymorpeGaenneM 1 Oymer
3HATh, KAK PACHIONOMKETH AAHEOe eMy YPaBHOHHE IO ogHOI u3
ero 6yKB W Kak HAliTH 3HATeIHC oToit GyHBH, eciu OHA BXORUT
JWIOB B ONHOM M3MePeHNH, WIH iKe 3HAUEHHE €6 pricmiell cTeNeHH,
oGy OHA BXONUT B HECKONBKAX CTETleHSX, —ecll OH COdact
5T0, TO JUIA HEro He TPYAHHIM OKAKETCA N cpaBHeHHE MEHAY
coGoif HeCKOTBKWX ypapmeHmil. 1 mokawmty Temeps, Kak IIpOU3BO-
JIUTH BTO CPaBHEHUE.
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0o MPUBENEHNEA ABYX MIM BOJLMETO GUCIAA
VPABHEHHHN K OJJHOMY ¢ NEJIALIO HCENWIEHNA
HEN3BECTHHIX BEJIHIYHH

Ecan npn pelfeHnyu 3afatdn IOTyHaeTod HECKONBKO BhIPaFKaIo-
IUX COCTOAHEE BOMPOCA ypasHeHHit, Ka#I0e 03 KOTOPHIX cofep-
KUT HECKOIHKO HeM3BECTHHIX BEJMIWH, TO 9TH ypaBHeHHA CIeAyeT
cPaBHABATH MEHAY coboit (momapHO, eciam mnX fomee HABYX) W
Hoaydarh HOBHE YPaBHeHHA TaK, qTOGH TpH KAMJOM AEHCTBHIL
MOJKEO GEUIO HCKITIOYATH OFHY U3 HEU3BECTHHIX pesinund. Ecad,
HanpEMep, AaHH yPpaBHEHAA O9z=y |5 mr=y- 2, 10, OTHU-
Mas paBHEIe Belll OT PABHHX, MBI TIOLYTHM, qro x=3. oHaire me,
YTO TpH MOMOIIA KAMAOrO ypaBHEHUA MOJKHO HUCKJIOYHTD OfHY
HOMBBECTHYI0 BeIWIHNHY, W, CJIefoBaTeIBHO, ecJu ypaBHEHUII
CTOJILKO 7€, CKOJBKO HEm3BeCTHHIX, TO BCC ypaBHeHHsI MOTYT
GLITh B KOHIE KOHIIOB IPHBEeHE K ORHOMY ypaBHeHHI0, B KO-
ropoM GydeT TONBKO ONHA HEM3BOCTHAN pequunHa. Ho ecnn
HemaBecTHHX Oymer Ha OfHy Ooxee, TeM ypapHeHnii, TO B MO-
CIIeTHEM Pe3yIBTHPYIONeM yPaBHOHAN OCTAHYTCH JIBe HEU3BECTHEIE;
4 ec/In Hen3BeCTHHX (oee, 1eM ypaBHeHul, Ha ABE, TO B MocefHeM
pesyubTEpYIOMEM yPaBHOHAN HeW3BECTHHIX OCTaHeTcd TpH U T. JI.

ViHOrAa MOKRHO WCKIKYATE ABS HJIN Goapllice YUCIO HEU3BE
CTHHIX IpHA TIOMOIGH TOJNBKO JBYX ypasuennit. Ilycrs, Haupumep,
ax — by=—ab—az m bx + by="0% -} az. Cuommp paBHBO ¢ pas-
HEIMH, BBl mojyd4mre, d9TO 4% 4 br=ab -+ 8%, rme HCKIIOUEHB!
IBe Hem3BecTHHIE ¥ M Z. Ho momo6HHe ciaydal CBUACTENBCTBYIOT
ambo O CKpHTOM fAeferre B MOCTAHOBKE pompoca, Ju6o 00 OmIn-
GounoCcTH WA HEHOCTATOYHON HCKYCHOCTH prrumciennit. Meron
HCKJIIOUeHHIs OHOIl Hem3BeCTHOM HpI HOMOIIH KaRJOrO ypaBHe-
HuA OymeT sceH B3 HIGRCCIEAYIOHIEro.

HCRJAWYEHNE HEN3BECTHOH BEJNYUNHBDBI
INYTEM CPABREHUSA EE SHAYEHUA
Ecan mexaiouaeMan BeIndYnHa BXQIUT B 06a ypaBHeHHsA TONBKO
B OJUHOM M3MepPEHHH, CIAe[yeT HAalTH 06a ee 3HAYCHUS IO Y3Ke A3J0-
sKEHHBIM IPABUJIAM, A 3aTeM MPIPABHATE 3TA 3HAYSHAA APYT APYTY-
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IlomycruvM, 4uro p@HH fABa ypaBHenus a -|-z=b--y n
2z 4 y=3b m Hymuo wucrmountb y. lleppoe ypaBHeAme JACT
a -+ x — b=y, a Bropoe 3b — 2x=y. Caenoparenvuo, ¢+ r—b=
4b—a

=—3b— 2r, nan, U0 NOJKHOM NPUBERCHUH, X = Iaxee,

2¢=y m b} x=y paor 20=5-4zx, mm z=>5 [lazuee,
ax — ab

2b
25°

HOM OPHBENCHUH WIEHOB, 12— br —— = =0.
@

2
ax — 2by=ab n zy==>0> nasor (=y)= é—, WIN N0 N0~
x

S e 2
Toutro rax me 2% — qb ~+ xy m bxr + %Y. —2a® mpu uc-
a c

2 2920 — au?
a%h -+ aby (—2)= a’c— ay

KIYeHNN T AAK0T
b*— ay be

U, Tocjde TpuBe-

JICHUA,

b y2 2a% —1— b + b2e —

Hawxomner, x+y~z=0 N @y==%z NPA HCRIIOYCHUN Z AANT
ety(=2)= 2, wm 22 -+ ay=ay.

To e camMoe MOKHO NOJYYATH, BHIYNTAA OAHO 3HAUCHUE He-
M3BECTHON BeaUYUMHH W3 APYroro U NPHPABHABASA OCTATOR HYJIIO.
Tax, ecrm B IepBoM mpmmMepe Buueets 3b—2r ms a-fz—b,

4b—a

10 ocramercs @ - 3z—4b=0, wm z= ok

HCRIAWYEHUE HEU3BECTHOR BEJNYNHDI
HYTEM NONCTAHOBRYU EE 3HAYEHHU#

Ecau ucrIouaeMas HEH3BECTHAA BEJINYHHA BXOMUT XOTs OH
B OfHO yYpaBHeHHe JHIIb B MEPBOM WB3MepeHHH, TO WH3 3JTOro
ypaBHeHHs CJefyeT BHPa3WTh 3HAUYCHUE HEN3BECTHOW H MOJCTA-
BATH €ro, BMECTO 3TOil HeW3BecTHOM, B Apyroe ypasHerue. Ilycrs,
HanpnMep faHn xy?=1>5% n 2? |- y?= by — ax. Ilepeoe ypaBHeHUC
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b
npu ACKJAIDYeHHHN X JacT, 4YT0 vy =2; A IOACTABJAI0 3aTeM 270

Y
3HaUeHHWe, BMECTO £, BO BTOPOE ypaBHeHUe, NONy9alo
s ab®
2 —
— + yr=by — —
Y Yy

¥

n Toclie HpuBegeHnd

ys — by - ab®y? - 0°=0.

Ecan ay® -} a®y=13® u yz—ay=az, 10, 9100H UCKIIOIUTD ¥/,
HY’KHO BLIDA3UTH €r0 3HAUYeHHe U3 BTOPOrO ypPaBHEHHA, KOTOPO®
az

macT y= . Iosromy A HOACTaBIAAIO, BMECTO Y, B IepBoOe
3—a
ypaBHEeHNE , IOJy4alo
z—a
342 3
a’s + a3 $23
{z — a)? z—a

U II0CJe IIpHUBERCHUA

24— 2az3 -+ a%z2 — 2a%z |- a*=0.

X
AnaiorugHo, ecan -2 =z u cy + zr=c?, TO, 9TOGHl MCHIIO-
[

x
YyTh 7, A IMOACTABMIAK, BMECTO 3, BO BTOpOE ypaBHeHue Ty ’
4

4TO HACT

2
cy ~{—x—c¥=c2.

YesioBeK, Iupnobpermuii B mofOOHEX BHYNCJICHHAX HABHK,

qacTo Haiimer 0ojee CKOpHle TPHEMBl A NCKIOYCHUA HEn3Be-
. b2x — b® as
cTHOM. JlomycTHM, Y10 [IAHEL YPaBHeHAA %= ——— 0 x=— -
V4 r —
Ecian pasHbe YMHOMAThL HA PAaBHHE, TO IOXy9aTCH paBHHE)
7. e. ar?—ab?, uau x=b.
A, ogHaKO, TPeROCTaBIIO moRoGHHe YACTHEE CJOy4am paso-

6path, ecian noHanobuTCsA, CaMHM yuammmcs .36
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HCKIWIEAME HEWSBECTHOHR BEJIMYHHGBL
BXONAMEN B KAKAOE VPABHEHUE
B HECROJALENX H3MEPEHHAX

Feiu HCRII0IAeMasA BOJIMINHA BXORUT B o6a ypasHeHus Goiee
yeM B OZHOM H3MepeHUH, CIEfyeT HAliTH U3 KaKgoro YPaBHCHWA
sHayeHpme ee BHICIIeli CTeNeHW; a ecau ypaBHeHAs — PasiuIHEIX
cremeHeii, TO ypaBHeHUE ¢ HU3idell CTeneHbo HYHKHO TOMHORUTDH
Ha MCKIIOIaeMyl0 HeM3BeCTHYI0 WK HA €6 KBajpaT, UiM HA Ky
W T. [., TAK, 9T00H OHO npuoGpeio Ty e CTeleHb, 9T0 X npy-
roe ypasHeHHe. 3areM CllefiyeT UPHUPABHATH MEKIY coboit 3Hage-
gua oTHX cremeHeit. Ilpu oroM HONYYHTCH HOBOE ypaBHEHBE,
B KOTOPOM BHICIIAfA CTENeHb, WJIH n3MepeHue, UCRIIOYAEMOHA He-
m3BecTHON yMEHBIIHWIOChH. TloBTOpAA 3TO neiicTBme, BB B KOHIE
KOHI(OB HCHKIIOYNATE nensBecTHY0.%

Ecsm, BanpuMep, ¥ | 5r—3y u 2xy=32° -4 m HymKHO
[CKJIIOYATH &, TO LepBOoe ypaBHeHHe AACT x?=3y? — 5z, a BTO"
22y — 4

poe %f?!_g_‘_‘:‘_ 2. fl nonarawo 3y*— 5x=

LPUBOAUTCH JMIIb K ORHOMY p3MepeHnio; Temeph ¢ro MOMHO
MCKIIOYATH IO IPABIVIAM, MBIOMEHHEIM PaHEe. HeiicTBATENBHO,

nocle JOIEKHOTO HPHBGIIEH]?IH nociaenHero ypaBHBHHE IIoy9uTca

9 2
il {'. fl mopcTaBasI0 2T0 3HA-

2y + 15
qeHme £ B OHO U3 TAHHHIX ypaBHeHHit (aampumep, B &° L br=3y")

0 TOJYdal0

, IocJe 4ero ¥

9yt — 157 =2xy — 4, WIA T=

81yt 4 727 416 | 45y°-20

-

ay? - 60y - 225 2y--15

2

= 3y°.

Uro6sl IPABECTA 3TO ypPaBHeHmE, 5 yMHOMAIO na 4y? 1-60y 4225
0 I0JYydalo

814 L7257 16 }-90y*-|-40y +-675y* 300 =
— 12441180y 6752,
i

69yt — 90y® - T2y? - 40y -+ 316=0.
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Houycram eme, aro Bam Rauu y*=uxzy2 |3z B y2=x>—sy—3.
UrobH HCRIMIOUATE Yy, A YMHOMKA0 BTOPOE YypaBHEHHe Ha 7,
nocye 9ero noxydmTed yi=x%y —xy® — 3y, rme umcao usMepeHmii
TO e, 4TO B OepBoM ypasHeHuu. IIpmpaBEuBaa wMempay coGoii
3HadeHmA °, A mmew 2y® - 3x=z%y—zy*— 3y, rme y BXommuT
B NOHMIKEHHOM, BTOPOM, uaMepenma. ( TOMOIBI0 YTOr0 HOBOTO
ypaBHeHHA m 0OJee IPOCTOTO M3 ABYX HEPBHIX y°—=22 —zy— 3
MOKHO, LOJL3YACH TOM e IPHeMOM, YTO B NpefuiylieM mprni-
Mepe, HOJHOCTHI0 MCKIIOYATE .

Umetorcas um ppyrme, mpETOM 9acTo Gojlee KOPOTKEE CIIOCOOLI
HcRIYeHnA. JlomycTnM, 910 BRI XOTHTE U3 ypaBHEOHMIX

_ 2x%y s x4
=2t om pr=day =

1

ACKIIOMATE Y. VsBileknmre m3 Kam[Oro ypaBHeHASA KOPeHb Y, KAk
Onmo morasado B npapuae VII; moayuures

P A
=== -} ~ —t z? i} y:x—}—]//_x“q'—%.

[2 a

Hpupasaas a1 nBa 3HaueHnst y, BH NOAy4YnTE

—
x2 z3 T, Zh

) S et et S

a a?

ecau OTOpPOCHTH ¢ 0GemX CTOPOH PaBHEE BEIHYHHLI l/ 22~

2
X

TO OCTAHETCA — =z, Win 1’=—ax, U r=da.
a

UrobH mckII0UNTH £ M3 ypapHeHnH

2
x-—}-—y—{—-gx— :20
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BMYTHTE U3 O0GMX CTOPOH NepBOro ypaBHeHuA Y, €UTO RACT

xjfai‘fg- —20—y

A [0 BO3BeJeHHH B KBaJpaT
4
2?4 2y -1 L =400 — 40y +- y*.
x
Eeanm or6pocuts ¢ 006X CTOPOH ¥®, TO OCTAHETCA

w2 y2+i;: — 400 — 40y.

Tar xax 400—40y m 140.paBHE OQHEM H TeM e BEIMYNHAM,

1o 400—40y pasmo 140, nam y=06 —;— . Bm Momere COKpaTHTh

BLIGHCICHUS TAKEM 00pasoM A GONBIIMHCTBA yPaBHOHHIL.

Korja mCKRAMWUaeMas BeIMIAHA HMeeT HOCKOMBKO n3MepeHnii,
ypefyeMune AJsA €e ACKIOUSHUSA H3 ypaBHeHWH BHEIAAKE GHIBAIOT
WHOTJA BECHMA YTOMHTEIBHE. B proM caydae TPYA 3HATATEILHO
o6Ier1aeTcs, €Can BOCIONB30BATHCH NPABHIAMA, COREPHATIAMICH
B CHORAYIOMUX TIPEMepax.

Meppoe npasnao. Ilpu ncxrogenun £ n3 ax2--bzr-He=0
u fx? 1 gr -+ h=0 nomywurcd

(a¢h— bg — 2¢cf) ah - (bh — cg) bf - (ag® L ¢f% e=0.

Bropoe nmpaBmio. llpn mexnoucHEd T H3 ax® - bx? -
4+ cx +d=0 n fi? | gz 4 h=0 momyuurcs
(ah— bg —2cfy al2-L- (bh— cg —2df)bfh ~-(ch — dg) (ag*~- ¢f*)+

1 (3agh + bg? + df?)df=0.

Tperse mpasmxo. Ilpm mexmoyeHun = u3 axt - bx® -

+ ex® 4-dz 4 e=0 m f2® |- gx | h=0 momyuurca
(ah — bg — 2¢f) ah® | (bh — cg — 2df) bfh® 4
- (ag>+-cf?) (ck — dgh - eg?— 2efh) - (3agh-1- bg~+-df?)dfh-+-
- (2ak? |- 3bgh—dfg |- ef?) ef* - (—bg — 2ah) efg?=0.
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Yerpeproe npasnao. lpn uckmovenun x n3 ax® - bz*

+ex+d=0 n fa*4- ga® - hx | k=0 momyuures
(ah — bg — 2¢f)(adi® — achk) - (ak - bh—cg — 2df) bdfh
| (— ak ~} bh - 2cg - 3df) a®k* -
+ (cdh — d?g — c*k —+ 2bdk) (ag® +- ¢f*) +
- (3agh - bg? -+ df*— 3afk) d*f - (—3ak—bh-t- cg -+ df) befk +
—|- (bk — 2dg) b2fk - (— b* — 3adh — cdf) agk=0.

Happumep, 910051 HCKIIOIMTE X 13 YPaBHeHUH x2-}-bx — 3y2=0
u 322 — 2xy--4=0, A cOOTBETCTBEHHO TOACTABIAL B TEPBOM
npasmite, BMecto a,b,c¢; f, gk, pemmurnn 1,5, —3y?%; 3, —2y, 4.
Ilpm pommuoM cobaioieHAr 3HAKOB -}~ m — moxyunTes
(4-1-10y-1-18y?) X4-4-(20—6y%) X 15 A (4y?—2Ty%) X (—3y*) =0,
Ny

16140y 1 723230090y 4-69y+=0.

AHAaNOrUYHO, YTOGH MCKIIOUATH Y U3 ypaBHeEmit y°* — xy? —
—32=0 m y?--azy—2%?-]-3=0, g moxgcTraBIAId BO BTOPOM
npasnue, sMecto @, b, ¢, d; f, g, h, r, COOTBETCTBEHHEIE BEJTNINHK 1,

—z,0, —3z; 1, z, — 223, y u mory4am

(— 22} 3 - 2?) (z* — 62 4 9) - (2® — 3z - 6x) (x® — 3x) -
1322 X 22 4~ (— 32% | 9z — 32 — 23) (— 3z) =0.

Eciam or6pocuts JuiiHue BeJMYHHLE W HPON3BECTH YMHOMKEHHH,
TO BH MOJNYYHUTE

3zt — 18x% -} 27 -} 28 — 922 | 3zt - 1224 — 1822=0
¥ Iocie TpUBefeHns
28{-18x% — 4522 - 27=0.

Jlo cnx mop MBI TOBOPHIIM 00 MCRIIOICHUH ONHON{ HEeM3BECTHOM
BOAMUUHEL A3 ABYX ypasHemmit. VCRai0YeHMe HECKONBKAX HEH3-
BECTHBIX M3 HECKOJBKUX ypaBHeHHI HPOM3BOAUTCHA NOCTEIIOHHO.
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Hampumep, ecan BH XOTUTe RalitTm #H3 YpaBHeHNd ar=Yyz,

Z -+ y=z m br=Yy -|- 32 BeAMYMHY ¥, TO HAUHUTE C WCKIIOICHUHA
ONHOIl M3 ABYX HEW3BECTHHX X MW 2, jomyctum z. J[laa aroro

F4
NOLCTABETE €€ 3HAaYeHUC N3 IIePpBOrc YPAaBHEHNS Yz BO BTOpOE N
a

z Syz
Tperse, uro fact BaM = fy—z n 2 —y 1 3z, Barem meramio-
a a

4yyTe U3 ISTHX ABYX YPaBHeHuil z, Kak 9TO [eNaJoCh paHee.

O METONE HCKJWYEHNSA M3 YPABHEHUM
JAIWBOT0 YMCJA PATURAJAOB?®

31ech MOMKHO YOOMAHYTH O METOE HOKIIOUCHNA UPPANUOHATL-
HEIX BEIUYMH IOCPEACTBOM NPUPABHABAHHA AX KakAM-1@60 Oyx-
BaM. Ecam, manmpumep, BaM [JaHO YpaBHeEHHE

3
Vay—Va—ay=2a+ Vay*

b
u BH monomure (=) ay, v=}a®—ay n z=) azy®, ro nmony-
unte ypasmemus f — v=2a -} z, t*=ay, v*=a® —ay u P¥=ay>
Ecou m3 3THX yPaBHEHHI IOCTEJOBATENBHO UCKIWYHTEL [, ¢ U T,

TO NOJYIATCH YPaBHEHNE, COBEPIICHHO ¢BODOHOE OT UPPAIHOHAN b~
HOCTeit.

O IPUBEAEHAMN BOINPOCA K YPABHEHHIO

Tlocme TOro KAK yJamUiici HECKOIBLKO MOYIPAKHAJNCA B Iipe-
06pa30BAaHVN M UPUBEJICHAN YDPaBHeHMI, eMy cie[lyeT HCHEITATh
¢BO® HCKYCCTBO B NPHBEJCHNW BOIpocoB k ypasmenmio. Horpa
¢TABATCSA Karoil-mu60 BOnpoc, HCKYCCTBO YIamerocs oco0eHHO Tpe-
Gyercs [As TOro, YTOOH BHIPA3AThH BCE YCJOBHS BOUIPOCA HOCPEA-
CTBOM TAKOrO ke wumcjaa ypasHemmit. [lus oToro HeobXommMo
Ipeskjie BCEro BHIACHATH, MOMKHO Ji BHIPASHTH BCe T€ TPERIo-
JReHUs, B KOTOPHX cPOPMY.IMPOBAH BOIPOC, mpU HoMomHM aures-
paMuecKuX WieHOB, MOZOOHO TOMY KAk MH HM300paskaeM Hamin
NOHATHSA TPU TOMOMY JATHHCKENX nmiam rpedeckux Oyks. Eciau sto
BO3MOKHO (Kak OBHIBAET, KOrJla BOOPOC OTHOCATCA K THCAAM WIH
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OTBJCYCHHHIM BEINYAHAM), TO yJammiicA MOMMEH [aTh HAUMEHO-
BaHUA HYKHHM B BOTIPOCE H3BECTHHIM I HOU3BECTHHM BeJl@IMHAM
U BHIPA3UTHL CMHICA BOLIPOCA, TaK CKa3aTh, HA sA3HKe aHAIM3A.
IepepeieHnne TaKuM 00pa30M Ha A3HEK airefpamvecKuX WICHOB
YCIOBHA AAAYT CTOTHKO YPABHEHMII, CKOIBKO WX Tpebyerca s
pemenus1.3?

onycrmm, HaumpmMmep, uro Tpebyercd HaiTu TPU o0pasymomux
HONPepHBHYI NPOHOPIMIO UYHCIAa, CYMMAa KOTOPHX €CTh 20,
a cymma rBajgparos 140. Ecam Hassarh oTH TPH HCKOMBIX THCIA
z,y, %2, T0 BOmpoc Gyjmer uepeBefieH ¢ OOHIKHOBEHHOTO FA3EIKA Ha
A3HK CHAMBOJIMYECKHX BHIPArKeHMI clHexyomuM obpasoM:

Bonmpoc, mBHOMeHHHRN| CIOBECHO Tome B CUMBOTAX

NimmyTcA TPH YACAA « + « o o o o o o o = z, Yy, 3?2
MOJYUHEHHEE CIeAYIOMUM yCIoBUAM:

ony 0o0pasylOT HeNpEepHBHYI0 HPOHOPUHIO . riy=y:3, WM xz=y°

ux cymMma ectb 20 . . . . . ... .. z+y -+ 5=20

a cyMMa UX KBajparoB ectb 140 . . . . . 24y | 22=140

TaxuM o6pa3oM, BONPOC CBOAMTCA K YPaBHeHHAM 2z=1%"
z 4y 4+ 2=20, 22} y* | z2=140. Ilpu momomm oTUX ypaBHe-
Huil ¥ PpaHee HIIOGKEHHHX DPaBWi crefyeT HaiTA SHAYEHAS]
Z,Y A 3.

3aMeThTe, 9TO pelieHWA BOIPOcOB (o Ooublnei JACTH) TEM
OpicTpee W HCKYCHee, 9eM MEHBINe BHl BBOJATE HEW3BECTHHIX BOJIH-
ypn. Hanpumep, ecim B npefiosKeHHOM BOLpPoce B3ATH NEPBYI0
HeM3BeCTHYI0 paBHOW z, a BTOPYIO PAaBHOM y, TO TPeTheil mpo-

2
nopnuoHANbHOM OGyner Y . IlpuEaB ee 3a Tperhe UMCNO, I BHpa-
x

7KA10 BOIPOC NPH NMOMOINA YPaBHEHWI CIeqyomuM obpa3oM:

Boupog¢, MBINOMEHHNH CIOBECHO CUMBOJIHNYECKH
Wmyrca Tpu umcia, ofpasyomue Hempe- y?
PHBHYIO MPOMOPUHAI0 . . . . . . . . - . x, Y, ;?
yz
eymMa KOTOpHIX ecth 20 . . . . . . . .. x+y+;:20

4
a cyMMma kBagpatoB 140 . . . . . . . . . x2~i—y3+g—2:140
X
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Bui nomyunte, taxuM oGpasoM, ypabmeums

2
x—[—y—}-%=20

2? -} g8 +§ =140,

TOCPEACTBOM IPMBONEHAA KOTOPEIX MOMCHO ONPEHeNHTH T U Y.
BosbmnTe npyro#i mpumep. Hexmit TOProBen KampLlll o yee-
JIHIUBACT HA OJHY TPETh CBOE COCTOAHAE, YMEHBUIEHHOE HA CTO
$yHTOB, "KOTOpHE EsHErONHO 3aTPpaumBaeT Ha CBOIO ceMbl0. Uepes
TPE TOfa OH OOHAPYKMBAEYT, 9TO Or0 COCTOAHEE YABOHMJIOCE,
Copamusaercs1, crombro y Hero 6HIO nmemer BHagae. Yrobu
PEMIATL BONPOC, 3aMEThTe, YTO B HEM CONEPIKATCH B CHPHTOM
BHE/lé HEKOTOPEHIE NPEIOMEHHuS, KOTOPHE BCE JOJRHB OHTh BHISB-

JIeHH W BHIPaKCHEL,

CioBecHO
VYV TOProBia MMeeTCs COCTOAHHE. ..

M3 KOTOPOTO OH B mnepBuii®rop

saTpaympaetr 100 dynros. . . . .
Ocratok on yeenmaupaer ua ofay
TPETB . + + + . . . e e e

Bo sropoit rom on omsare Tpa-
rat 100 ¢ysroB . . . . . . .

U OCTaTOK YBEeNHYMBAET HAa OfHY
TPOTE . . v . v v e e e e

B Tperuit rof on omATh TPATHT
100 dynroB. . . . .. ... ..

1 OCTATOK TaKKe YBeIUYHMBaeT Ha
OBHY Tp€Thb . . . . . .

npuYeM OKarbIBaeTCst BOBoe (ora-
4e, ueM ORI BHavale . . . . .

6 Huworon. Beeobmans apudpMeTura

Anrebpandeckn

z
z — 100
- 100 4x —400
100 4 - , wAm A
bx —400 by ~—700
—— —100, unmm —
bx —700  4x—-700 16x — 2800
, W ——
3 9
16x — 2800 16x ~— 3700
——— —100, iy ——@8M88———
9 9
16x—3700 |, 16x—3700 64x-—14 800
-+ , Ham
9 27 27
64x—14 800
———— 2z
27
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3

Tagmm  oGpasoM,  BOOPOC  BEIPARAOTCA ypaBHEHAEM

64x — 14800
— — 2, UpABEAA KOTOpOe BH Halijere T. Y MHOMBTE

ypasmenme Ha 27 B BH LOIYIHTO 64x—14 800=54z; BHUTHTE
a3 oOemx CTOPOH D4r W OCTARHETCH 10z — 14 800=0, mnanm
10z — 14 800; pazneaus Ha 10, BH Halifere, ITO 2=1480. Tarum
06pasoM, COCTOSIHE® TOPrOBINA BHATAIE, a Taxme ero IoCiegylo-
mas npalHIb KIB KOXOR 6uan pasmul 1480 &.

Bu BojuTe, 9TO0 JJIA PelIeHAS BONPOCOB, OTHOCAIMAXCH JHIIb
« QECNAM HIE K OTBIEYCHHHM OTHOUIEHHAM BOANYAH, HYMKHO
TOBKO TEPEBECTH 33Ty ¢ JATAHCKOTO MIH pHOTO s3HIKA Ha
ABHK amreOpH, T. €. BHpPasuTh €0 Iph HOMOMA 3HAKOB, IPHIOA-
HEX s m3obpameHnd HAmMmuX noHaATAN 06 OTHOIEHUWAX BEJINIHH.
lHorna MOMeT IOKA3aTheA, IO CJI0B3, BHPAKAOmue COepKa-
Hze BOLPOCa, HEe MOTYT GHTH IepeBefeHsl Ha ASHIK aareOpH; HO
oTo GLIBAET JIETKO CHAEJNATH, MPOM3BEMS gebonpmine NM3MEHEHNA,
4 rmayke TpujepmuBasch Goiee CMHICIA CIOB, gem ux OYKBHL.
B s3mKAX PpAasiuYHEX HAPONOB TAKIKE pMeloTcd cBom OcoObIe
BHIpayKeHHA, WMOMH, H €CJIH OHH BCTPEYAIOTCA, TO IEePeBOAUTS
px Ha [Apyro# A3bHK HYMHO HO 6yKBaJIbHO, HO NO CMEIGTY. s
MIMIOCTPANANA TAKOTO poja 3ajad no o3HaKOMIeHAs cO cIocoboM
npuBefieHHsT UX K YPaBHOHUAM, & Takme YYATHBAg, YT0 HCKYC-
¢TBa rOPasfo Jerde usydvaTh Opu OOMOIH OpuMepoB, 4YeM IpH
[[OMOINA NPEANACAHRAHN, A CIATAO HYHRHEIM IpUBECTH 31eCH pe-
meHdd cjlegyiomnx 3afad.

Bamaga 1

o cyMma JBYX 9acel 4 M pa3HOCTL HX KBaJPaToB b;
HaliTH 9HCIA.

TlonycTuM, 9T0 & €CTH MEHBUISE gqmeno, Apyroe fyaper a — .
Kpanpats uX GyAyT COOTBETCTBEHHO 22 n a® — 2ax -} 22, Pas-
HOCTH STHX KBajgpaToB % — 2qx, TO TPEATOJIOCHHIO, ectb b.
CaenoparensHo, a® — 2az=>b u, mocie npuBeReHAd, a® — b= 2az,

a? —b a b
nan = — —— | =X,
2a 2 2a
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Hampumep, eciim cyMMa dmced, wWia 4@, €CTh 8, a pasHOCTH
1 b

xeagpatos b ecrs 16, TO i —2—-(__—4~—1)6y;{e'r =3=x
a

7 a—z=>5. [losTOMy HMCKOMEHe WACIA CYTh 3 I O.

Bagaga II

Hajitn Tpu BeTWYMHE ¥, ¥ M z O JAHHEM CYMMaM HX JIO-
Onix map.

TlonyeTuM, 470 CyMMa HABYX BOINUNH Z M Y €cTh &, CyMMa
z @7z ecth b, a cyMMa y B z €CThb C. Taxnm oOpasoM, nus
OlpeRoTeRAA TPEX BENMUWH I,y W Z HMEITCA TPH yPABHEHHA
z -+ y=a, z-}z=>b, y+z=c Yto6u HCKIOYIATL H3 TPOX
HOmBBECTHHEX B, HAUPEMEp Y H z, BHIYTHTe T B3 00eux CTOPOH
IIePBOTO W BTOPOTo ypanmeHus. Brl morydnre y=4 —& I z=b—uz,
llogcTaBhTe 9TH 3HAYCHHWA y ® z B TPEThe yPaBHEHHE y -+ z=c,
oTO BACT @ — & — b ~ x=c. llpmBeja aTO ypaBHEHMS, BH LOIXY-

a-t+b—e¢
unre T= — _— - Iocie Toro ®ax z HalileHO, YPaBHEHHAA

y=—a-—z m z=b—z papyr sHadennd y u Zz.

lMpamep. Cymma y m £ ectb 9, cyuma £ # z 8cTh 10, a
cyMmma y m z ecth 13. Hamwmure B 3HA9eHUAX X, Y U2 ypmcio 9
smecro @, 10 BMecro b m 13 BmecTO c. Torna @ | b—c="6 m,

3HAYNAT, T (: ¢ —{—2b——c> :B,y(za-—x)=6nz(:b—x)=7.

Bamaga [il

PasjesiuTs AAHHY BeIHYHHY HA HPOHMBBOJILHOE THCIO qacTeil
tax, 9TOOH OOIbIINE YACTH IPEBOCXOANIN HAauMeHBIIYI Ha JaH-
HEI¢ PA3HOCTH.

JMomycraM, 4T0 BeIWIAHY 4 Tpebyerca pasaenuTh Ha 9OTHPE
yacTH @ 9TO ¥ €CTh IepBafg ¥ HAUMeHpIIas U3 Jacred, b m36nl-
TOK BTOPOii HAj LepBoii, ¢ H3OHTOR TPETHEel ¥ d n30HITOK YeTBep-
Toit. 3maumT, BTOpad 9Yacrb Oyner z -+ b, Tperbs z | ¢, a der-
sepras z - d. Cymma Bcex oTmx dacreil 4% + b 4 ¢ -} d nomxua
6%
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6nTh paBHA Hewolt JmEEE ¢. Buarate U3 06eux cTOPOH b-{-c4-d,
a—b—c—d
ocrapercs 4rx—a —b—c—d, nam = . ¢ .
Npumep. Jimamo B 20 QyToB HYXHO Pa3EIRTEH HA YETHPE
gacTH TaK, UTOGH MBGHITOK BTOpoil Haj INepBoil Guut 2 dyra,
naGrror Tperseir 3 yra m, Haromen, m3OHTOK derseprOH 7 Py-
) a—b—c—d 20—2—3—7
10B. TR JeTHpe yacTn Oy AYT: :c(= . , Ban ——w—> =2,
£+ b=4, z -} ¢=b, x| d=9.
TagmM jxe cOoco60M MOMKHO PasfeanTh NpU STHX YCIOBHAX
peamumHy Ha Gombliee YHCIO FacTel.

Sagaga IV

HekTo eiaeT pacupefeinTh Mexay OefHHIMM JEeHBTH. Ecan
6n y Hero OHJIO Ha BOCEMb JANHAPHEB Gonpme, TO OH Mor Om
[ATh KasKJOMy IO TPW, HO OH pasjaer Juilp N0 ABa, M y HEro
eme ocraerca Tpu. Cronbko Oruio GemmbixX ?

HonycruM, 9ro 4YmeiIo GefHHIX eCcTh Z. Yrob6sl paspaTth 3%
AMHApUeB, HEJOCTAeT BOCHMA [UHAPHEB, SHAYNT BTOT HEIOBEK
nmeer 3z — 8 gaumapmeB. 13 orax feHer OH paspaer 2z nmHa-
pueB, W BHAYAT, OCTATOR MOCAe pasjgaun £ — 8 ecTh TP AuHA-
pusa. CaenosareibHO, z—8=3, mam z=11.

3agawa V

Jlza mouranboHa A BB, HaXO[ATCsA APYr OT Apyra Ha pac-
cToAHEA B 59 Mumap., YTPOM OHH OTNPABIAKICA HAPYr APYTY
Hasctpedy. A {npoxogmT B ABaA vaca 7 mMaas, B—B Tpu daca
8 Muap, HO B BHXOQUT 9acoM IO3jiHee, 1YeM A. CROIBKO MRMIb
npoiiger A go_scrpeun ¢ B?

O6o3Ha4dbTe HCKOMEI IyTh %, TOTAa IYTH, KOTOPHII upoii-
get B, 6ymer 59 — z. Tar rax A DpoxopmT 7 Muap B [Ba 9aca,

2z
70 2 MAJL OH Ipoiiger 3sa - gacoB, ub0 7 Mmib: 2 9acaM=—

2x
= MRJIb : 5 gacam. TogHo Tak e, Tak Kak B mpoxommt 8 MEIB
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—3

" 1
sa 3 waca, To ¢Boil myTh 59 — r oH mpoiifer sa ls—f— gacos. [a-

Jee, TaR KaK pAasHOCTh OTHX BpeMeH cocraBiser 1 wmac, To
177 — 3«

8 b
ary pasmocrs. Takmm 00pasoM, BH HOAyYATe YPaBHeHHe

9T06EH WX YpaBHATH, NpubaBbTe K MEHBIIEMY, T. €. K

177 —3z __ 2
1 4 - = ..—-—;? . Tlocne nmpmpeferus BH Haiijere, urTo Z=35.

TeiicTEATEABHO, €CIM STO YPABHOHNEe YMHOMKATH HA 8, oHO npuMer

sy 185— 33:::1%‘ VMHOMKHB 3aTeM Bce Ha 7, BH IOAYYHTE

1295 —21z=—=16z, wam 1295=37z. Hawxowneu, pasperus Ha 37,
BHl Haiimere, uto z=235. Tammm o6pasoM, A [oMHeH NpoHTH
1o Berpeun ¢ B paccrosHue B 30 MHIB.

Ta me sagaua B 6omee oOmem BuAe. [aHH CKO-
poct: Tel A W B, IBWKymuXcs K OMHOMY MeCTy, a TaKKe pas-
HOCTE MOMEHTOB BPEMEHH N PacCTOAHNE MEMJY MECTaMy OTIIPaB-
nenns. TpefyeTcs onpefeduTh MeCTO BCTPEdH.

Ipenmomomuam ckopocth Tera A Taxo#, YTO OHO IPOXORHT
3a BpeMs | TMPOCTPAHCTBO ¢, & CKOPOCTh Tela B TaxroH, 4ro OHO
IPOXONIAT 33 BpeMsA g NPOCTPAHCTBO d; TIPEAICIOMAM TaKiKe,
9TO PAcCTOAHMe Me#/ly OTHNPABHHIME UYHKTAMH €CTh €, & pas-
HOCTh MOMEHTOB OTHDABIeHHA .

Hepemit cayuail. Ilycrs ofa Tema RBHMKYTCA B OIHOM
HAIPABJICHNHN B IycTh A B Havajle JBIKCHUA HAXOLUTCA NAJIBLIIS
or Mecra, ® roropomy ofa onm crpemarca. OGosHadpTe 2TO pac-
CTOSIHME Z U BHUTHATE €ro M3 DACCTOSHHA €, TorAa T —e Oymer
paccrosiEneM B or Mecra, K KOTOPOMY OHO CTPEMATCH. Tak rar 4
IPOXOAAT IPOCTPAHCTBO ¢ B3 BpeMdAd f, To Bpems, KOTOpOe OHO

fx

ynorpe6ur, grofu mpoitrm z, Gymer — , n60 TPOCTPAHCTBO ¢
c

fz

OTHOCHTCA KO BPEMEHU f, KaK IIPOCTPAHCTBO X KO BpeMEHH —.
c

A Tax Kak B DpOXOQWT HPOCTPaHCTBO ¢ 33 BpeMA &, TO HpO-

x — 8¢
CTPAaHCTBO & — € OHO IpPOIFeT 3a BpPeMsA g——d—g—- . W Tar krax pas-
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HOCTL DTHX BpeMeH IIOJOKeHA PaBHOM k, T0, YTOOR yPaBHATH WX,
npnbasbre h K MOHBIIEMY BPEMEHH, T. ©., €CIN NEePBLIM HAYMHACT

X 1 xr — ge
aBAraThCA B, T0 K d . 910 acT BAM ypaBHEHHE = - h:a—:-g—
c [+

y

cge 4 cdh
73 KOTOPOro nocae OPABORCHHUSA IIOMYUNTCA, qT1Q ——— =7, Ecau

cg —df
IlepBHIM HAYHHAeT ABUraThCA A, T0 k HYMHO npulaBHUTH K g 8¢
d
— —cd
Bri moayante E_n - 82 —#8° i mocite mpuBeeHUA Crge-———‘%f—h =z,
< cg —

Bropo#t cayuail. Eciu pemxymuecs Tela HANPaB.dAloT-
cA APYT APYTY HABCTPedy H HAYANBHOE PACCTOAHNE Tela A or
MecTa BCTPEUH, KAK U PaHee, CTh £, TO HAYaAbHOE PacCToAHNe B
oT TOro #e Mecra OyAer € — I, BpeMd, ynorpeGnsaemoe A Ha
Iz

npoxoskJeHne mpocTpaucrsa ¥, Oymer =, a BpeMA, yuorpeGase-
c

8¢ — g%
Moe B 1is DpOXOMAeHHA NPOCTPaHCTBA €-— %, OyReT ————.

d
[IpubarbTe & MEHBIIEMY U3 STHX BpPeMeH, WAK B padee, pas-

wocrh h. J{pyramu cioBaMm, ecid IEPBHIM HAYNHAST BArATHCA B,

i —
npubaBrTe h K 7. b HoJIyquTe Ix -+ hzﬁj-gﬁ a, mocae mpu-
c ¢

cge — cdh
BeCHUS, °ge — €48 — z. Ecan sxe mMepBHIM HaYUHACT ABATATHCA A,
cg + df
ge— g f

£ X
npunGaBbTe A KO BpeMeHH *° , i Ballle ypaBHeHUe OyaeT — ==
[+

cge -+ cdh —
cg + df
Npumep I. MonmycruM, 9T0 COMHIE KAMBIL (IEHE IPOXOAUT
oguH TPagyc, a ayHa—13 m 4TO B HEKOTOPOE BPeMH COJIHIE HAXO-
aniIoch B Havaue cosBesamsa Paxa, a JyHa CmycTA Tpm Jus Geia
B Hauaje cossesnma Osma. Crmpammsaercd, ThAe npoumsoiifer nx

=h+ge_§_§;{, 9T0 NHOCHe NPHBEJeHAA JacT

3
nepeoe coeguuenne? Orper: B 10—4- rpagyce cosse3gua Paka.

Heitcrearensuo, oba Tera ABWYTCA B OAHOM HanpasieHWd, a
TAK KAK [(BMKEHHe JYHH HYKHO OTCYATHBATEL JNWIIb HOCIE TOTO,
aK COMHIE TepeMemaJoch y:e B TeUeHHE TpeX RHel, W JyHa
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Rauslle OT MecTa COeJMHEHAA, 9eM CONHNe, TO JYHY Clefyer
npmHATHh 3a A, a coanue 3a B, m pumna myTH, KOTOPEHIE IIpoii-

dh
ner ayHa, Oyner cf”fw—i—i}-« . Ecam Brl mofcrasuTe ciofa 13 sMecro ¢,
cg —
1 Buecro f, d m g, 90 BMecto ¢ m 3 BMecTo k, TO Hoxyumre

13%xX1%x90--13x1x3 12
X1 X90 13 X1 % , 1o 29 am 1002 rpaayca. Orcun-
13x1—1x1 12 4

TaiiTé 3TH CTO W TPW 4YeTBEOPTH IPAAyca OT RHAYaAJa CO3BE3NMA

Opra mw BH moxyunte 10—3&- rpagyca cosse3qua Pawra.

ITpumep II. Honyctum, uro aBa mouTansoHa A u B, na-
XofiAmuecss yTPOM HA paccTogHUm JAPYr otr apyra B 59 mmas,
OTOPAaBIAITCA HABCTPEYY APYr APYryY, uto 4 npoxoput 3a 2 daca
7 vuns, a B 8a 3 waca 8 mMuns w uro B ormpasasierca B nyTh
qacoM mosfmee, 4eM A. Cropamupaercs, Karoe PacCTOSHME MPOii-
mer A no Bcrpeum ¢ B? Orser: 35 muns. [lelicTBuTenbHO, Tak
KaK OHY HAYT HAaBCTPEYY APYT APYIY N A BHLIXORHT mEPBHM, TO JIU-

cge - cdh
2 +d}—; HaIllAcaB 3Iech / BMECTO ¢, 2 BMe-

na nyra A 6yner

cg
cro f, 8 Bmecro d, 3 Bmecto g, 59 Bmecro ¢ mw 1 BMecTO R, MuI
1 1
IOy UM TX3x59 + 7x8X , T. e. —215, uiu 35.40
7X3 +8X2 37

Samaua VI

Jlaga MommOCTs HEKOTOPOro JelcTBYIOMEr0 areHTra; oupege-
JNTh, CKOJBKO TAKWX JeHCTBYIOMNUX AareHTOB HPOW3BeeT 3a
nanHoe BpeMsa b maumwii sdderr a.

JonyctuM, 9T0 MOIDHOCTEH AEHCTBYIONEro areHTa TaKOBAa, 4T0
3a paHHoe BpeMsa d OH Mometr npomsBecrm 3Pderr ¢. Bpemsa d
OTHOCHTCA KO BpeMeH:m b, Kak serT ¢, KOTOPHH areHT MOMKET
LpousBecTn 3a BpeMmA d, K 3QQeKTy, KOTOpHIi OH MOMKET IPOu3-

o be
BeCTH 334 BpeMA b U KOTOPHIL MO3TOMY OyhmeT paBeH R Ianee,

be
aPPeKT OFHOrO areHTa - oTHOCHTCA K oddeKTy mX BcexX a, Kaw



88 0 MIPUBEAEHRN BONPOCA K VPABHEHHNIO

5TOT OTJEJBHHI areHT KO BCEM ArenTaM; IOTOMY 4YMCcIO ATEHTOB
Oyner o g
be
Mprmep. Ecau mucen Momer 8a 8 nmmeft mammeath 15 am-
¢TOB, CROTBKO TMOHAROOMTCA HHCIOB, gro6e Hanncath 405 amcToB
sa O nmeir? Orser: 24. B camom pexne, ecan mocTaBnTh 8 BMecTO d,

ad
15 pmecto ¢, 405 Bmecro a m 9 BMeCTO b, TO H€HCIO ~ 6y-

C
240
AeT 405 X8 , T. €. 3—1:—5, nan 24.

915

3amaua VII

Tanbl CUTBl HECKONBRUX neficTBYIOIMUX areHTOB, OIpefenuTh
BpeMsi &, B KOTOpOe BCe OHU BMECTE npou3BeAyT AAHHE 2P erT d.

JlomycruM, YTO CHUJIbI areHTOB A, B, C rakosm, 9TO 33 Bpe-
MeHa e, f, g OB TPOUBBOMNAT COOTBETCTBEHIO apdexrs a, b, c.
3a BpeMsA & STH areHThl NPOUIBEAYT ¢0OTBETCTBEHHO B PeRTH
ar bxr cx ax bx | cx d
w2, I smawar, — + o =6 OTKYMa LYyTeM NpHBeeHus
e ! g e / 8

d

LR
e | 8

[lpumep. Tpoe paGouux MOTyT BLITIOIHATE HEKOTOPYIO
paGory, TpHu 5TOM A MOKeT BHIIOIHATE ce ofuH pas 3a 3 He-
nemu, B Tpm pasa 3a 8 Hejeahb, a C usrs pas 3a 12 mepeus.
Cnpammpaercd, B Kakoe BpeMA OHH CMOTYT BHIIONHHUTE 3TY
pabory Bce smecte? Bmecs cmam areHtons A, B, ¢ Upoum3BONAT
za Bpemena 3, 8, 12 coorperctenno apdexter 1, 3, 5 m Tpe-
Gyercss ONpeNENUTH, B KAKO® BPOMi cOeIUHEHHElE WX YCUIAfA
npouspefyT ONAH opderr. Hammmmre HODTOMY BMECTO &, b, ¢;
d; e, f, g amcna 1, 3, 5; 1; 3, 8, 12. [lpm sroM mOIydUTICA,

4T0 BpeMsi, 33 KOTOPOE TPOO pabouux BMeCTe MpoM3BeNyT pabory,

1 8 .
== , Mn o ORHOI Heplend, T. ©. 5 nmeit m 4 4aca

1,38
3 8 12

cupTas B Hefene 6 paGoumx AHeil M B RAKAOM [HO 12 gacon).

MH TMOAYUUM L=x
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3anmava VIII

JlaHst pasa@YHEe cMecH JBYX HIH fonpiero YHCJAa BEIMECTB,
n ws HAX TpeGyeTcs COCTABHTL HOBYIO CMeCh, B KoTopoif »TA
BemecTBa HAaXoAmiauch 0w B JAHHBIX OTHOIICHHAX.

IlonycTaM, 910 [AHEO0S KONMYECTBO ORHOH CMecH ©CTh dA -
—— eB -+ fC, 1o e KoMMYECTBO APYroél cMec gA -+ hB-kC n
ro e wommaectso vperbeit A -~mB--nC. 3peck 4, B, C
0603HAYAI0T CMEIINBAeMEIe BemecTBa, a d, e, f, g,k m T. A. goxn,
B KOTOPHX OTH BEIIECTBA BXOHAT B KAMIYI CMECD. Honycram,
uTo B3 TpexX cmeceit TpeGyercda COCTABATH HOBYIO CMECH PA —+
+- gB -+ rC m |10 4MCIA, HA KOTOPHE HYKHO yMHOMKUTE COOTBET~
CTBOHHO TPH AaHHEe cMecw, 9TOOH CyMMa HX COCTAaBHIA pA +
4+ gB - rC, cyms %, y, 2. Tawau obpasom,

dzA - exB -+ fxC
-+ gyA + hyB - kyCi=pA --¢B + rC.
- IzA + mz2B -+ nzC

[IpupaBHseM wiIeHE, nolaras dr - gy - lz=p, ex -4 hy +
+ mz=gq u fx - ky-- nz=r. IlyreM HpABOIERUS MBI IOTYIAM

p—gy—lz _q—hy—ms__r—ky—nz
d e 7 |

==

Tlanee, w3 ypapHeHul

p—gy—1iz ___q-—hy—-mz
d e

g—hy—mz_r—ky—nz
e /

MH IIyTEM nprBeaeHnA NoJay9dM, 4YTO

ep — dq-+-dmz — elz (=y)= 1g — er + enz — fmz
eg — dh y fh — ek '
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Honomum pana xparsoctn a==ep —dg, B=dm — el, y=eg —dh.
3=fqg—er, {=en—fm n §=fh—eck. Torna

a+Bz 34z
Y 6
U IOCTe TPABEREHMS
B — b
1 —B0
Haiina z, monosxmre
o Bz
Y= +
Y
i
r—P "8l
d

IIpramep. [lamm 1pm meramnmmueckmx coiasa. Onum dynur
nepeoro cmasa cojepssut 12 yanmit cepeGpa, 1 yEmmo menm
u 3 ymumm ‘onoBa. Dyar BrOoporo cmiama cogepsmur 1 yrumo
cepebpa, 12 yHmuit Meqm u 3 ymmum omosa. @ymT TPeThero
cnzasa copepsar 14 yauwmit Memm, 2 yHOoum o70Ba M BOBCe
He comepmuT cepebpa. W3 oTHX TpeX CITaBOB HYMHO COCTABATH
HOBLIA, yHT KOTOpOro cofiepxan 6u 4 ymumm cepebpa, 9 yHuuit
menu U 3 yunum onosa. Hamummre BMecro d, e, fi g, h, k; I, m,
n; p, g, r coorsercreenno 12,1, 3; 1, 12, 3; 0, 14, 2; 4, 9, 3.
Torma: a(=ep —dg=1X4 — 12X9)= —104, 8 (=dm — el=12X
X154 —1X0)=168, y=—143, 3=24, {=—140 7 6=33. Ilo-
ITOMY

Z

_ Ba— yb‘ — 3432 - 3432) —0
 Y{—B8 5720 — 554k ’

rx—{—[ﬂz —10440 \ __8
T —13 ) 1

8
f — —
(=__—_*’_y_:_£_z_____ 1 3
\

y
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8 3
JHaufiT, €CaEm B3ATH " ¢yHTA BTOpPOro CIlaBa H m $yHTA TIEp-

BOro, He 0eps HAYEro OT TPEThero, TO NOAYYATCHA (YHT ChIaBa,
comeprsammit yeThipe yHUME cepedpa, eBATH MeAW U TPA OJOBA.

3apgaga IX

WsBecTanl 1eHb HECKOABKHX CMECeli M3 ONHUX M TeX e Be-
MeCTB W Opounopnma cMemaHRHX Bemects. OumpefenuTs ueHy
KasKI0ro M3 CMEMIaHHEIX BEHecTB.

O6o3madnm semectBa A, B, C, u mycth neHa cmec: dA --
|- gB - IC Gyner p, mena cmecu eA - kB -} mC OGyner ¢, a
neaa cmeca fA kB -+ nC ©6ynmer r. TpeGyerca ompemeauthb
IoeHH %, Y, z BemectB A, B m (. [loctaBpre BMECTO BelecTs
A, B, C ux nenw z, y, z A BH HoXy4ure ypapHeHus dz -} gy |
~+lz=p, ex-+-hy+ mz=q m fr—-| ky-4 nz=r. JlelicrBysa
TAK Re, KAK B IPeAHIAYINel 3agade, BH TaKKe OOJYUHTE U3 DTHX
YpaBHEHHIT, 4TO

PO A s o I PP And

¢ — 86’ Y d

IIpamep. Hewro morymaer 40 Mep nmenmmm, 24 suMeHA
n 20 osca sa 15 ¢yHToR 12 mmammuroB. 3artem oH I POU3BOMAT
BTOPYI0 BaKyOKy 7Tex e coproB B 26 mep mmemwmusl, 30 Mep
aameada # D0 osca 3a 16 dymros. Haxomen, om gesmaer Tpersio
3aKYOKY Tex e coproB B 24 mepm mmennus, 120 sumensa n
100 omca sa 34 ¢ymra. CnopamuBaerTcd IjeHAa MepH KamKIOTO
pona sepHoBmx. OTBer: Mepa nmmeHMNH CTOWIA eMy D MIMIIHH-
ros, Mepa sAuYMeHsa J IIWIMHTA, a Mepa oBCa 2 HIMJIHHTA.
B camom pene, wmopcraBbre BMecto d, g, I; e, h, m; f, k, n;
p, q, r coorsercreerHo 40, 24, 20; 26, 30, 50; 24, 120, 100;

15% , 16, 34 u BH noxyunTe:
a(:ep—dg=26>< 153 40><16> = 2%,
B(—dm — el —40X50 — 26X 20)=1480, v—— 576, 3— — 500,
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{=1400 n 0 = 2400. 3maunrt,

Z(_G:x—ys_ 562 560 — 288 000 274 560 )_1

T YL B0 806400 L 3552000 2745600 ) 10’

23’-2— 148\
za+ﬁz=_ 5+ ]

¥ Y — 576 );2_(;’

1
d 40 T
\ A

/

3 18
— oy — By—5—2
| =P 8Y Iz

1 -
TaxuMm o0pasoM, Mepa NIICHUIE CTOMJIA v ¢yHTa, 1I¥M O MIMIIIHH-

3 -
ros, Mepa AUMeH . $ynra, wam 3 HINMIIWHra, H Mepa OBoca

1
m pynra, mam 2 NMIIKMHTA.

3agaua X

I[aHH VAeJqbpHbIE Beca cMeCH n HamIoro ma CoCTaBAANINNAX

ge BeMEecTB; OIpPEeNeJuTh IIPONOPUAI0, B HKOTOPOA Y4YaCTBYIOT
cMeIINBaeMEe BemecTBa.

Homycrum, uro yHenbHbli Bec cvecn A -+ B ecrs é; yneas-
uptit Bec A ecth a, a ypemsHEE Bec B ects b. Tax war abeo-
NMIOTHAA TAMRECTD, HIA BEC, TeJa PaBHAETCH IPOM3BEAEHUIO W3 €ro
obbeMa Ha ero viennHult pec, To Bec A ecth aAd, Bec B ecTh bB
m sec cMecn A -+ B ecth eA -+ eB. Caenjosateanno, ad + bB=
—c¢A -+ eB, orryma aA —ed=eB—bB, miu (¢—b): (@ —e)=
=A:B.

Ipumep. [lpuMeM TsaecTh, WIN YHAeABHEI Bec, 30I0Ta

za 19, cepebpa sa 10%, a wxopom mnaps I'mepoma 3a 17.
Torga 10:3[(e—b):(a —e)=A : B)|=o00%eM 3010Ta B KOPOHE:
o6peM cepebpa, mum e 190:31 [=19><10:10-§— X3 =
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=ax (e—b):bx (a-—-e)] == BeC 30JI0TA B KOpOHe K Becy ce-
pebpa m 221:31=sec nopormn K Becy cepebpa.

Sagaga XI
a OmKOB moemator Jdyr b sa Bpema ¢; d OHKOB HoefamT
oacTéume e TOro ke KavdecTBa 33 BpeMA f; TpaBa pacTer paBHO-
meppo. CropammnBaercs, CKOIBKO OHRKOB chefar uacrbmme g
TOTO Ke KAYecTBa 3a BpeMa Al
Ecan a 6nkor 3a BpeMsa ¢ mnoefalT macrbmme b, To B cmay
IPONOPNAOHATLHOCTA TacTOWImie e 3a TO e BpeMa ¢ CHORAT

ae ec
3 GmixoB, a sa BpeMsa [ ero cnendAr b—fa OuxoB, a 3a BpeMs h

ce
ero ¢neaAarT -—g;;a OnIKOB — B npepnoaoxednn, 4YTO II0 HCTEYICHHA

BpeMeHE ¢ Tpasa pactm mepeciamer. Ho Tak war Tpasa
pacrer, TO JAyr e sa Bpema [ cpegar d OmikoB.

3HaunT, TpaBH, KOTOPAs BHpPOCIA Ha JYry e sa BpeMa f—oc,
oKasaioch OH JOCTATOYHO, UYTOOH IIPOKOPMHTL B TeYeHHE Bpe-

cea
mMeHn [ umcao OuikoB d — P T. €. 9T00H IPOKOPMHATHL B TEY6-

df age
Hyge BpeMeHH h umcio GHIKOB + I B cmay nmponopnumomanb-
HOCTH, TPABHl, KOTOPas BHpocIa O HA 9TOM JIyry 3a BpeMa h—ec,
OKa3adoch O JocTaToO4HO, YTOOH IIPOKOPMHTH B TEYEHHE Bpe-

— bdfh—aceh—bd 2
menn h wucio Guxon (2—°) (4 _“i">’ g Y —aceh—bdcftaect
f—c/\B bk bfh — beh

[IpuGaBrre 5TO npHpamieHne s qucay OLIKOB i:f 1 DONYYHTCH
bdfh — aceh — bedf +- acef
bfh — bch
JocTaTOouHOe, yTOoOH ¢BecTh 3a BpeMms h ayr e. B cmay mpomop-
NHOHAMBHOCTH JYI g CMOMeT 8a TO JKe BpeMs IPOKODPMHTE

bdfgh — acegh — bedgf - acefg GLIKOB.
befh — beeh .
I[Ipumep. 12 6uroB crepaloT 3—§ orepa 4 pacrbuma 8a

, 470 mpencraBiasger coboii dmcao GHKOB,

4 mepenm; 21 6mk cremaer 10 orepoB Taworo e macTfuma 3sa
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9 Hemend; ckONBKO OHIKOB cBHEOAAT TpPaBy Ha 24 orepax sa 18 me-
meas? Otper: 36. IT0 9ACITO DOTYYATCA, ©CHM MOACTABATE B BHIPA-
bdfgh — ecagh — bdegf - ecfga

BMecTo OVRB a, b, ¢, d, e
befh—bceh y b ? b4 b bd f! g

HEeH@e

m k cooTBeTcTBeHHO Ymcna 12, 3%, 4, 21, 10, 9, 24 n 18. Burs

MOMKET, peIleHWe IOXy4YHTCA He MeHee OnCTPO, eciHm IpOoBecTH
ero ¢ caMoro HA4YaJa B TOM JKe NLOpAAKe, 49TO H IpefHmyhee
OyrsenHoe pemerme. Wmenmo, ecim 12 6mkos 8a 4 mHepmenm

1
TOeAA0T 33 repa, TO B CMIY NPONOPLHOHAIbHOCTH 36 GHIKOB

3a 4 Hemenm, ymbo 16 O6mmos sa 9 Hepmeasb, auGo 8 GHiKOB 3a
18 memens noepsar 10 worepo TpaBH, Hpeamonarasd, dYTO TPaBa
mepecraer pacrun. Ho Tam maw Tpasa pacrer, 1o 21 Gmk 3a 9 me-
Rens cvect amme 10 wreposB TpaBe; 3HAYMT, TpaBa, KOTOPAH
peipocia Ha 10 wrepax sa mnocuexgyiomme 5 Hefedh, CMOMKeT
npoxopMuTts B TeweHme 9 memeas msbuitor 21 Gmxa mam 16 Om-

5
xamn, miaam 5 Omikos, b0, 9TO TO e caMmoe, 5 OLIKOB B TEYE-

mue 18 memess. [lpmpocT Tpasw 3a 14 Hemens (m3bmTor 18 Hax
IePBHMA 4) CMOMET AHAJOTMYHEIM 06PasoM mpoxopMATh 7 GHKOB

5
B ToueHme 18 Hepeasn, ubo D mepearn : 14 megeram=— 2—6511{03:

: 7 Sumam. IlpnGasbre mosToMy 3TBX 7 OHIKOB, KOTOPHX CMOMET
OPOKOPMATE ONEH JWIIL TPHPOCT TPaBH, K 8, KOTOPHX NPOKOP-
muia Om TpaBa Oes DpmpocTa IO HMCTEYEHMH YEeTHPeX NEePBHIX
Hejenb; cymMa 6ymer 15 Gmmos. Hawonmen, ecam 10 rorepos mo-
ryr npoxopmurhs 15 OmxoB B Teuwenme 18 Hemenb, TO B CHIY
OpPONOPHUOHANLHOCTA 24 10repa CMOrYT IIPOKOPMATHL 32 BTO ?Ke
Bpemsa 36 GIKOB. '

3apgaua XII

Jaghl BeWYAEK ¥ KOJMYeCTBA ABHKEHNA JIBYX COBEpIUEHHO
YOPYFAX IIapOB, KOTOPHEIe [BIGKYTCA IO ONHON npAMOM HW CO-
yrapawTea. OnpegeduTs HX ABHREHNMA 1I0CHe OTpasKeHHA.
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Petnerme aroro BOIpPOCA 8aBHCHT OT CHACAYIOMEX YCJIOBRAM:
HaK[goe TeJd0 RCIEITHBaeT IpoTHBOAelicrBme, paBHO® ACUCTBHI,
OKa3aHHOMY HM Ha JpPYyroe Temxo, W OHN YHAIAAIOTCA APYL OT
Apyra moclie OTpaseHOAA ¢ TOH ke CKOPOCTHI0 HAM OHCTpOTOI,
¢ Kakoif BcrpeTmimch Iepen yaapom. llpmEaB sTO, HomycTmM,
4910 CKOopocTHm Ten 4 ®m B cyTs cooTBeTcTBEeHHO 4 m b; Torma
X Koum4ecTBa ABMeHHA Oynyr a4 m 6B (ubo KoxwmvecTBa ABH-
MEHHA TeJd pPaBHH [POU3BeNEHHWSAM WX Macc Ha KX CKOPOCTH).
Honyerum, uro ofa Tesa JABWKYTCA B OJAHOM HANPABICHAHW U
yro A, Asmrasck OnicTpee, ciaenyer 3a B. Ilomomxmm yMmensbime-
HU©® KOJINYECTBa [ABH/KEHUS A W TpmpaleHme KOJMYECTBA IBH-
aeHnd DB BcaefcrBme ynapa pasHEIM ,z. Torga mocne orpaskennsa

COOTBETCTBeHHEI® KONMYecTBa ABm:xeHmnA Oyayr ¢A —zu bB + z,
ad—z " bB-}+z

a CKOpOCTH . PasmocTs aTHX cKOpoCTell HMoMKHA

GHTh paBHA pasHOCTH CKOpocTe#l RO OTpaskeHHsr, T. €. @— b.
Tarmm oGpasoMm, monydaerca ypaBHeHEe

B4z ad—=z —a—b,
B A

OTHYJAa IIocCJe IIpUBECcHHuA
oo 26AB—2A4B
A+B

L. ad —zx
Ecun nogcraBuTh 970 3Ha4eHH® & B BHIPAMKEOHUA CKOpocTell —

bB 4=z aAd —aB + 2bB

A+ B

H

, TO CKOPOCTHL A mocie orpaxenns Oynmer ,

224 — bA -}-bB

ALB )

Eenn tena pBmKyTCA LPYr APYry HaBCTpedy, TO HYKHO BCIOAY
nepeMeHnTs 3HaK & um cropoctmr A m B 1nocie oTpaskeHHAs OKAa-
A—aB—2bB - 2a,A-}-bA—-bB‘

A+ B A+ B
B caywae, ecaim Kaxag-mb60 H3 BTHX CROpOCTel DNOAYIATCSA
OTpPALATEABHON, TO 5TO 3HAYHAT, YTO [BUKEHNE MOCJTEe OTPasKeHMs
6ynmer mpomecxoguTh B HANOPABIOHUN, IPOTHBOIOIOAKHOM TOMY,

a cropocth B Oypger

a
MYTCA COOTBETCTBCHHO DaBHEIMHN
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waxoe umeao no orpamenna A. To me ClefyeT uMeTrs B BUAY
OTHOCOTSIHHO [BUKEHNA A B mpeAnjywmeM ciayHdae. 43

pumep. J[onycraM, 9TO OJHOPOAHEIS TeId A, BecoM
B 3 QyHTa, m B, BEcoM B 9 ¢yHTOB, ABIKYTCH B OAHOM HANPaB-
JIeHNM, UMes COOTBETCTBEHHO 8 cremeHeit ckopoctd u 2 cTeneHu
cxopocrn. Hammmure B TAKOM CJydae BMECTO A, a, B,’buncaa 3,
8 9 2 u A —aB - 2bB Gyner —1, a %224 —bA -+ bB

A4 B A+ B

ruM o0pa3oM, IOCJIe OTPaKEHNA A pofifer B o0paTHOM HaIpas-
JeHun ¢ OAHOM ¢TeNeHbI0 CKOPOCTH, A B Gyger nponoJiRaTh JBU-
seHne ¢ D cTeleHAMH CKROPOCTH.

Gyner 5. Ta-

3apgava XIII

Haiitn TPH COCTABISOIIMX HEOPEPHBHYI0 NPONOPLAK TACTA,
y KOTOpHX CyMMa paBHa 20, a cymma msapgparos 140.
[loonTe TepBOe U3 STAX UHCeN pPAaBHHM ¥, a BIOpoe ¥

Torga Tperke OyneT ¥y, TlosTomy
z
Ul yt
x4y ++==20 =n z? - y? -+ = =140,
T e/

locue mpuBejieHNsA IepBOe ypaBHeHue LIPUMET BHI

22+ (y— 200z -+ 1*=0,
a BTOpOE

zt - (y? — 140) 22 - y*=0.

Il UMCKIOWEHMs & TOACTABBT® B TPEThE UPABHIO BMECTO @, b,
¢, d, e, f{, 8 h COOTBETCTBEHHO 1,0, y* — 140, 0, y* 1, y—20
n y2. llpm oTOM mOIyUMTCH

(— g2 - 280) y® - (2y2—40y + 260) X (260y* — 40y°) -
L3y Xyt (— 20%) X (y° — 40y° - 400y%) =0

I Iocie pepeMHOMEHNdd,

16005 — 20 8005 — 67 600y*=0.
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IlprBeienne 3ateM AacT
4y — 52y -} 169=0,

a n3BieYeHNme KOPHA
2y —13=0,

1
nan y=6-2~. To sme caMoe Msl Hamua# Gojlee KOPOTKO pamHee,

LHpPUMEHUB [pYroil IpHeM, KOTOPLI, OJHAKO, HE CTONL ofmmii, Kak
Hacrosamni., 44 Haxonern, 4ro6m Haiitu z, noxcTaBhTe B YpPaB-

HcH@e
2 4 (y — 20)z + y3=0

1
BMecto y amciao 6 7" Bu nmoaygare
. 1 1

HJIA
1
=131y 421
2 4

OTKRY/ia, W3BJIeKasd KOpPeHb, Haijere, 4TO

x:63+l/3-5-.
4 T 16

Takam oGpasoM, GOIPIMINM N3 TpeX HCKOMEIX YHCEd SBJIAETCH

3 5 3 5
6 —~ 3=, a MmegpmmuM 6 — — 3= . Heno B TOoM, 9TO T
4+‘/ 16’ 4 16 A ?

oGo3HagaeT OAMHAKOBO JI000e M3 ABYX KpallHAX YHCEN: OTCIOAA
U NONY4aiorcs JYIA £ ABA 3HAYeHHA; H eCJH OfHO M3 JTHX 3HA-
yeHmil IpHUAATHL 3a Z, TO Apyroe Oypmer %;

Pemenne Toit e s3ajgaum apyrum c¢nocobowm.
IlpeanonosmBe, Kaw W paHee, WUTO MCKOMEe UHCHA CYTh Z, ¥
3’—;2-, BHI IONTYYATE

x—[——y—[—-%—=20,

7 Huwromn. Bceobmana apAPMeTHHA
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I

2=020—y)s—y*

a m3BIAeKas KOpeHb, Halifere, WTo TepBoe TACIO

x.—:iO———;—y—{— l/iOO—iOy———i—y2 .

Eenn m3 20 Bedects y # HafifieHHOe 3HaYeHme I, TO PasHOCTE
RACT TpeThe TUCIO )

¥ _10—Ly— 0 — 10y — L 4
10 5 Y ‘/10 10y ——-¢*

z

CymMMa KBajipaToB STHX TPeX HHCEI ects 400 — 40y, m 3Ha-
qAT,

400 — 40y==140,

uin y=6;

o 1
. Haiina ragmM obpasoM cpepHee 1mCIO 6—2—, OJ(-

cTaBhTe €ro BMECTO Y B nepsoe M TpeThe quciaa, HalijjeHHBIE pa-

Hee; TOI[A IepBoe HHCIO oyner 6%__{_1/ 3%, a TpeThe 6_:}_

__]/ 3%, KAk OBUIO yke HaiifeHo IIPepe.

Bagaua XIV

Halitu 4veTHpe 4UHCIA, COCTABJIANMME HENPEPHBHYIO Hpo-
NOpIMIo, TIPEYEM CyMMa JBYX CPefHHX paBHa 12, a cymma ABYX
xpaimnx 20.

IlonycTaM, 4TO BTOPOE M3 ITHX HUCET ecTb X, TOTAA TpPeThe

x3 144 — 24x -+ 22
1 4eTBEPTHIM .
_— x

6ymer 12 — z; TepBHM oyner -

CaenoBarelbHO,

z? +144-+—-24x+:c3 —20.

12—=x T
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Hocre npusenenus momywnm

=12r — 302
7

1 .
na =6 - l/ 5—7—. Haiiga s10 wmcmo, mur TIONY9uM BCE IPO-

ue¢ IpJ IOMOMM HPeAUIeCTBYIOMHUX BhP a3KOHMIA.

3agaga XV

Haiitn wersipe wmema, cocrasasomue HENPEpHIBHYI0 TIpO-
HOpRAI0, IPUIEM CYMMa WX eCTh 4, & CyYMMa KBajgparos b.

Ilo Gonpimeit 9acT Hem3BeCTHHE BEIHYWHEL caefyer oupege-
ATk HenocpencTBenHo. OnHaxo, ecam kawme-1m6o Be M3 BTHX
HEHU3BECTHRIX HeompefelieHHH (ambiguae), T. e. x HuM paBHO IOg~
XONAT ONHA H Te KO ycaoBuA (TAKOBH B 3TOH 3agade 1Be cpen-
HAC U ABO HPailine M3 YeTHPeX NPONOPHAOHATIHHEX BeJIWIHH),
TO JIydHie BCero MCKaTh APyrue, ¢BOGORHLIE OT HEOmpeaeTeHHOCTH
BGJMYAHLL, KOTOPHIE IO3BOJAIOT ONPEAENIATH DT [Be HeM3BEeCTHHIE,
KaK, HanpuMep, MX CYMMY #IH PasHOCTh, WJIH IIPOU3BeJCHHE.
ITonomum mosromy CYMMY JBYX CPefHHX 4YHCEJX PAaBHOI §, a ux
npousBefeHne r; Torga cymMma Kpaitnmx Gyner ¢ — s, a mpousse-
ACHHE NX B CIIYy NDONOPIHUOHANBHOCTH ONATh-TaK:A 7. UToGh
HaiiTh NPUA IOMOIMM HTHX BOJAYUH HAaIId 9eTHIpE 9HCaAa, MOJ0-
RUTE TIEPBOE 9HCJIO PABHHIM T, a BTOPOe PABHEIM J; TOIa TpeThe
Oymer s—y, a uerseproe a4 — s — z. IIponssenenne cpeguux
Oyner

sy —yt=r.

CrenoBaTelLHO, OMHO CpegHee WHCIO Oyner

1 1,
=—3 — §2—r
=% +l/4 ’
s — =%s——l/~i~sz_r.

a mgpyroe

T*
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Tlamee, TpOM3BENCHNE KpaifHax ecTh \
ax— ST — AE="7
n, 3HaydrT, ORHO gpaiinee ecThb

a—S & —2as+a*
= 7
- +‘/ LTS

a upyroe
[
- 2 2
g §—T a—S$ 2 —2as+a r
2 4

rp 2s2—2as--aP—A4r,

KBAJPATOB DTHX TETHPEX qucelt ec

Cymma
~r10 pasHO b. 3HATAT,
1 2 1 2
go=-— §&— 048 ——a —————b
2 —Jr 4

JloncraBus pMecTo r ero 3Ha4YeHue, MBI nOJNyIuM I 9eThi-

pex - YuCea O.TIGJIYIOI]IKG 3HaYeHAS.

1 /1 i, (1} 1
—8 ~—b—-=35 2 qs— —a?
+} 4 4 +2 4’

2

Ba CpefHuX
A P —l-s-—— —1—b———1»32+—1—as-—~1—a2
2 4 2 4

[a—-—s_i_‘/__b___sz

Jisa Kpaﬁnnx
a,__-
. ° '_"l/ b _— —~82

qepme §. Hammmure Auf C0-

Tenepp 0CTALTCH ompepeuTh 3HA

&{pame}mf{ BMeCTO 9THX Bupamennn

l av‘-'“s |

__S pr——— 4

2 +p 2 4
n

1 a—Ss

—s—Pp ; ___q
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I TOJMOMATe TPOMBBENCHEE BTOPOrO M YETBEPTOrO PABHHM KBaj
pary TPeTHero, MOCKOIBKY 9TO ycioBHe BOMPOCA €Iie YAOBIETBO-
pero He Onro. Bml momyunTe TOLUA, 970

as_—sz 1 pa,—-—ps I 9 2
—— a8 — — - g2 — ps .
1 > gs 2 Pq 4 pst+p

[lomomure TaRMe IpOE3BEJleHHS LEpPBOro U TPETHETO PABHEM
KBafpaTy BTOPOro @ BH HOXydIATe, TTO

— 2 ., 4 —_— 1
“4s+34w+ﬂiﬁfﬁi—m¢=;w”+p&+p?

BruruTe mepBoe W3 ITMX ypaBHeHEWI 3 BTOPOTO ¥ OCTAHETCH

gs — pa--ps==2ps;

nJiaa
gs = pa-tps-

BoccragoBuare Tenepk BMECTO p ero 3Ha4YecHAe

1 1 1 1
lp—_— 2t —as— —a?
V 4 +2 47

4

a BMecTo ¢ ero 3HadeHue V%b-—%

1 1 | 1| 1 1
s ~h——st=(a s —b—— 8% —~ qs — —a.
VAT TGy DT

Bosseas ofe CTOPOHH B KBAJPAT, Bhl Haligere, 9TO

s2. 9ro macT, 9TO

b 1 1
P — —s+—a?——b
a +2 2

b b2 1 1
S= == D _az___b.
2a +l/4a2+2 2

Hatiga s, Bul MOTYyIATe YOTHIPe HCKOMRIX gqueaa W3 HalijleHHoro
pamee.
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3agaga XVI

B Teuenme OATH JeT AORHA BHILNIAYABATHCA €;KETORHAA TIeH-
cnsg B @ PYHTOB. JTa IEHCHA BHIRYNAETCA 32 HAUIMTHYI CYMMY
¢, Haittm poer Ba 100 ¢yaTos B rox.

JlomycTuM, 910 TOROBOA POCT HA CYMMY I COCTABIACT 1—z.
Dro o3gauaer, 4TO BHILIAUMBaeMad uepes rox cymma 1 cxéur Ha-
Ju9HsMa . Torga, oo N[pOmOpIuM, BHIVIAYMBaeMad 'depe3 rold
CyMMa @ CTOAT HAJIMYHEIME 4%, a TpW BEINIATe 1Tepes JEa
rogfa OHA cTomT @%%, TPHW BHIIaTe Yepes TPH Trofa OHA
cToNT HAJTAYHEIMA a3, TpH BHIJIaTe 4Yepe3 4YeTHPe Irofa OHa
.CTOAT 4X* U OPWU BEINIATE Yepe3 ILTH JeT OHA CTOHT ax®. Cao-
SRATE TN TOATH YHCed W BH NOJAY9HTE

az®-axt+ax*+-ax?-laz=c,

WNJIR

oo at a3 2? = _Z-

1. e. ypaBHenue maroii cremenu. Ompeesys u3 HEro r no mpa-
BUAaM, KOTOpHe OyAyT WM3JIOMeHH B [aMbHEAIIOM, MONOKUTE
z:1=100:y; ropnummit pocr Ha 100 dyrros Gymer y — 100. %
Mil UpEBeAm JOCTATOYHO NPUMEPOB HA BOMPOCH, B KOTOPBIX
PacCMATPUBANTCA JHEIIH OTHOUIGHHS BEINTHH, 2 HE INIOMOKCHUSA
suanii. Temeph MH HepeiifileM K pelleHHI0 FeOMETPUISCKAX 3alaT.

KAK NPHABOAATCI K YPABHEHH AM
TEOMETPHUYUECKHNE BOIPOCH

I'eoMeTPHYCCKAE BOIIPOCH WHOT/|A MOKHO MPHBOAATH K ypaBHE-
amsM TAR ke JeTKO @ IO TeM ke 3aKOHAM, Kaxue OBIAM YKA3aHH
g caydae OTBIEGUCHHHX Benmyua. Komu, Hampumep, Tpebyercsa
pasgennTs npsaMyo AB B C B cpeaueM n KpaiiHeM OTHOINCHNN
{(dur. 5), T. e. pas3uennuTs €6 TAK, qrobnl kBagpar BE Ooabiei
gacTi ObT paBeH NpAMOYrodbHARY BD m3 Beeil aunum u MeHb-
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et yacty, to monomure AB=—a m BC=z, torga AC Oyper
paBHO @ —z n z¥=a (a —x). [IpuBens sT0 ypaBHOHNE, MH HOTY-

ypM, 4UTO
1 5
= ——a — a2,
el

Opuaxo uwanle reOMeTPHIECKUe BOIDOCH HACTOIBKO 3aBACAT
or pPasHOOOPASHHX NONOKCHUN H CIOKHEX B3aAMOOTHOMCHHUIA
agHuil, 970 JUIA TPABeNeHAA HMX K axredpamyeckum dneHaM Tpely-
joTcs GombMiasg W300peraTeldbHOCTh U JOBKROCTEL. U x0T B HOROG-
HHX CIy4asx TPYAHO Aarh OOMMe NPEANACAHNS M KasKAbIE AOJ-
skeH B HAX CJeJ0OBaTh YKA3aHUAM c0D-
CTBEHHOTO pasyMa, s IONBITAIOCh BCE Ke E
yrasaTh nyTh HadunHalommM. Bamcinenyer D
3HATh, YTO BONPOCH], KacAKMuecs ONHUX

W TexX 7Ke JHHHAH, OTHECEHHHX HOKOTOPHM  ,| L B
onpejeeHAEIM 00pasoM OPYT K JPYTY, c
MOMKHO CTABHTEL II0-PA3HOMY, NPHHEMAS ®ur. 5.

pasimuHsie BeamumEH 3a Quaesita, wim

mcxoMite Bemm, ¥ 3a Data, mim gapaeie pemn. Bupouem, xaw
6n Hum OHIM BHODAHH B BONIpOCE NaHHbe W HEW3BECTHHE, pele-
Hue ero OymeT IPOBOJMTLCA NPH IOMOMIM OfHAX W TeX Ke aHa-
JAATHYecKEX NpEeMoB. EamHCTBeHHOe pasimime OyAeT cocTOATH B
BHOOpe GYKB WM MMeH, IPH IOMOIMH KOTOPHIX MbL PasImiaeM
JUAAN JlaBHBIe OT JWHUN Hem3BeCTHHIX.

TlonycruM, HanpuMep, YTO CTOMT BOIPOC O BIMCAHHOM B KPYI
paeHOGenpenroM Tpeyroabsrure CBD (§ur. 6), croponst BC, BD
7 ocHoBasme CD KOTOPOro CpaBHUBAIOTCA ¢ [UaMETPOM Kpyra
AB. Bonpoc npu 5ToM MOMHO NOCTaBATH Jubo 06 ompeneleHny
maMeTpa IO JAHHHM CTOPOHAM M OCHOBAHM@I, JI@GO 00 ompene-
JeHHE OCHOBAHWS TIO NAHHEIM CTOPOHAM W AEaMeTpy, iaubo e,
gaKoHel, 00 ompejeleHUl CTOPOH IO AAHHEIM OCHOBAaHHIO U IAa-
merpy. Ho mamoit Gm m3 9THX BONPOCOB HM OBLT MHOCTABIEH, K
ypaBHEHHUI0 oH OGyAeT TpHBeeE IPU LOMOMHA OHOTO U TOTO e
AHAJUTAYECKOTO IIpHUeMa.
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Ecan tpebGyerca malitm pumamerp, 10 s nomxaraw AB=—z,
CD=a n BCunn BRD=54. Ecmu npoBectnn AC, To us mopnobus tpe-
yronpaukoB A BC n CBE noxyunrca AB:BC=BC :BE, nim x: b=

=b: BE, orryna pr=L. Hauee, CEz%CD, i8I F1 %a, I TaK
z

xaxk yron CEDB mnpawmoii, To

C

\ CE* L Bi*—B(®,
/ 1 a®-|- Ly
. 4 z?

IIpuBeneHme aTOr0 ypaBHEHHA W JacT
UCKOMYIO BCIRYUHY Z.

Ecam tpe6yeres HaliTH OCHOBaHHE, TO CIeLYeT IONOMHTE
AB=c¢, CD=2x u BC nan BD =>). Ecan upossctm AC, To
n3 mogobmsa TpeyroabHnkoB A BC m CBE noayunmics AB: BC =

—BC:BE,wiuc:b=0b:BE, otkyna BE = 2. Hanee, CE =
c

dur. 6.

N |

CD, mam i;-, n Tak Kax yroax CEB upsamoii, to
CE? 4 BE®* -+ BC?,
3-2 b4
=
4 —{ c?

IlpuBeneEne 5Toro ypaBHEHWst W HACT HCKOMYIO BeJHYHHY ZI.
Ecam me vpebyerca maiitm cropory BC maum BD, To ciegyer
noaomnrh AB=c¢, CD=a u BC nan BD = z. Ecam upose-
cTH, Kak m paHee, AC, To m3 monobusa rpeyronsunkos ABC n
CBE nonyaurca AB:BC = BC:BE,nmm ¢:x = z: BE, otkyna

BE = =, Hanee, CE =—;- CD = —;— a,m Tag Kak yrox CEB
c

nopAMoON, 10

Ch* 1 BE? — BC*,
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T. €.

i zd
—a? - —= 2,
4 c?

IipuBenenne »TOr0 ypaBHEOHEA U JacT WCKOMYI0 BEeIMYHHY, T. o. X.

Bu Bmpure, TakmM 06pasom, YTO BO BCEX CJAYYAAX BHIYHCIE-
HUe, MPHBOAANlEe BaC K YPAaBHEHNIO, COBEpIIeHHO OJMHAKOBO H
JaeT OJHO M TO e YpaBHeHUWe, W pPas3idmime COCTOUT TOIBKO B
TOM, 9TO A 0003HA9al JUHAN PasHHEIMA OyKBaMH B 3aBHCHEMOCTH
OT TOro, 4ro DPHMHMMAI0 pasHLe maHHEe u mcroMbte. Ilpasnma, B
33aBRCUMOCTH OT BHIOOpA JAHHHIX M BCKOMEIX BOSHUKAET pa3idide
B chmocobe mpHBefieHNA HaiifleHHOro ypaBHeHHS. B camom pene,
npuBejleHNe YPaBHeHHA

1 bt
—q LA R
4 +a:2

252
Vb a2
¢si OT NpHBeJeHAA YpPaBHOHEA

¢ NeJbI0 NONYYAThL T == , Rar 3HaveHme A B, ornmgaer-

1 bt
..-xz _—— bz
4 + cl

265 3%
¢ He’bI0 NMonyunTh ¥ =—— }/ ¢ — b®, rak sHavenme CD, m Bech-
C

Ma oTJrhAYaercd OT IpPABCACHNA YPpaBHEHHNA

1 x4
—-aa + —_— = :132
& c?

C OeNIbK0 NOJYYUTH

x = '/—;-czilch2ua2 ,
2

wak 3HageHme BC mam CD (Begh HYKHO IO-PasHOMY IPHUBONUTH

1 b
ypaBHeHze - @ + — = %, 9r06u Halith ¢, wam @, wix b). Ho
c

B cmocofe TOJNYYeHWsI PTAX YPaBHeHHN pasHmOu He OGrido.
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[ooTOMy aHAIMCTH U PEKOMEHAYIOT HaM He IPOBOAUTHL PA3IHIAS
MeKIY BeIUWYMHAMHN JaHHBIMM W HCKOMEIMH. Tax xag BCAKOMY
BHIGOPY JAHHHX W HCKOMBIX BEIMIWH COOTBETCTBYET OJHO M TO e
BHIYHCJCHUE, TO AJaA Oojee IPaBAILHOrO CY:KACHHA O crocobax
WX BHYMCIEHAS HaM YJAOOHO IPeJCcTAaBIATH WX B CPABHABATE,
He TPOBOAA MexAy Humm pasmuund. WHage rosops, yao0HO npef-
cTaBIfATE cefe, 4TO B BONpPOCE peub UJeT O TAKHX JAHHHIX @ HC-
KOMHX BeJHYNHAX, NpH BHIOOpe KOTOPHIX, K3K BHEl iyMaere, BaM
fyner jerde BCero CIPABUTHCA ¢ YPABHEHHEM.

IlosTomMy, ecid BaM HpPe/IOeHa Karas-HAOYXb 3a1a9a, Cpas-
HHATe MesAy co0oii BXojAmme B Hee BeAMYUMHH W, He NPOBOAS

B pasnuunA MeAY JAaHHHIMH H HMCKOMEL-

c MH, pPaccMOTpATE, KK OHH 3aBUCAT

APYT OT ApYra, ¢ TeM 4ro0Hl yACHUTH

cefe, KaKMe U3 BEJINYMH, ecad WX IpH-

Al p HATH 3a JIaHHEIe, JI3AyT HPA HOMOMH

cHHTe3a ocTaibHEe BeamyunH. Jlaa

3TOro Her HEOOXOAMMOCTHA Cpa3y ;e

Y3HATh, KAR MOMKHO ajrefpamdecK? BEIBECTH OJHU BEIWIAHEL

n3 APYrEX, — AOCTATOYHO 0O0mero mnpejcTaBlIeHAA O TOM, YTO

OfHN BeIWYMHE MOTYT OHTH KaK-IE0OO0 BHIBEJAeHH U3 APYrux
GmaroapAa IpAMOiL CBA3H MEmAY HHAMHA.

Honyctum, HampmMep, 9YTO B TIOCTaBJIEHHOM BOHpPOCe pedb
nper o guamerpe AJD ¥ TpeX BNNMCAHHHIX B IOIYKPYr JHHHAX
AB, BC u CD un 06 oreickagmd BC 1O OCTaXBHHM JIAHAAM,
roTophle cumraioTca gaHamva ($ur. 7). C pepsoro BariAja M Ha
OCHOBAaHWN NpPAMHIX CBA3eil BuRHO, uro nuametrp AD ompexexser
HONYKPYF, 2 3aTEM, 9TO BIMCAHHEIE JRHUE AB n C D onpepexsioT
rounu B u C, a cheaoBaTedbHO, N NcKoMyo seamuuHy BC. Opna-
KO He CTONb SICHO, KAK MOMHO HyreM aHammsa Halita BC no
oTMM NAHHHM BeamuymmaM. To me camoe uMeno Obl MeCTo, eciu
651 TpeGopamoch Haitth AB wim CD 1o RaHHBIM JAPYruM BeIH-
yuHaM.

Ecau TpebyeTca ompejeinTs IO NAHHBIM BeIXIUHAM AB, BC
n CD nmamerp AD, TO OueBMIHO TaK#e, YTO LUpH IOMOMM CHH-

®ur. 7.
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Te3a 9TO CHeIATh Helbsd, MO0 PAcCTOSHME memay Touxavu A 1
D zasment or yraos B m €, a oTH yriH 3aBUCAT OT Kpyra, B
KOTOpHIii HOMKHH OHTH BIUCAHEL JAHHHEE JUHUN, Kpyr e 9JTOT
He 3ajJIaH, NOCKOJABKY He M3BeCTeH ero muamerp. TaxuM 00pasoM,
cyTh fesa Tpebyer He CHHTETHYECKOTO ONpefeTeHus [naMerpa
AD, ®o Toro, UTOOH ero MPUHATH 34 JAHHEIA, ¢ TeM 4TOOH
sareM OT Hero o0paTHO mepeiiTA K MAHHEM BeNUYRHAM.

Iocne TOro Kak BH TOJHOCTLIO pasGepere pasimuibe CHOCO-
6B, KOTOPHIMU MOKHO BHIPa3UTH yuacTByIOMEe B BOTPOCE TICHEL,
IpUMEHUTE karoil-mub0 CcHHTeTMYECKHil HpueM, NPUHAB B Hade-
cTBe NAHHHX JWHH Te, mepexof OT KOTOPHX H OCTAJIBHEHIM JH-
HUAM DpeACTABIAeTCA BEChMa JErKUM, a ofpaTHEIf IEpexon K
KOTOPHM TpeACTaBIAeTcs BEChMa TpyausiM. XOTsA BHYMCIEHNE
MOMKHO BECTH II0-pasHOMY, HO €ro ciejyer HauuHaTb ¢ 9THX JIH-
Hnit, W ero Ipolle IIPOU3BECTH, AOMYCTHE, 9T0 B BONpPOCE 3a[aHBL
AMEHHO OTH JVHAM W 9T0 WIIETCH HEKOTOpad BeJINYUHA, KOTO-
Pyio JerKO MOAYYNTH W3 HUX, UM pemas BOIPOC B TOM BHJE,
B KAaKOM OH JeiiCTBUTEJIDLHO TpeIoeH.

IfomycTuM, 4T0O B HpUBENICHHOM mpuMepe HWIIETCA IO OCTalIb-
HEIM JAHHEM BeJIMYMHAM IHAMETP AD. Al sameualo, uro HaiTH
ero CHHTETHYECKH Helb3, 'Ho uTO eci; OH OH OHUI #aH, TO pac-
cysIeHns HEeHOCPeiCTBeHHIM o6pasoM mpupeam OH OT Hero
APYrAM BC THIAHAM. [lopTOMY A paccMaTpHéBA0 AD wnax IaHHEYIO
InHWIo W HAYEHAI0 BHIUMCICHUA TAK, HaR ecild 06 OH OnlT Hel-
CTRUTEABHO HAH, 8 HCKOMBIMI OBIIA HEKOTOPHIE npyrue BeaWdH-
HHl, HaIpuMep, garne-1n6o W3 MaHHBIX amHuit AB, BC wim CD.

IlpoBoas BHYMCIEHAS H nepexofl OT BEIMYUH, NPUHATEIX
33 MAaHHHE, K OCTAIBHHM, B COOTBETCTBUAH €O B3aHMOOTHOIMGHN-
aMn JUHAN, ME BCerja IONYIuM TaRAM o6pa3oM ypaBHEHHE
MesRAY ABYyMA 3HaYeHWAMH ragoit-mmoo ofHoOil BeIHYMHEI. Hpn
sroM aAmGO OAHO W3 3HaveHmit Gyner 6yrBoil, IpUHATOH B HAYA-
sie pmeiicTBmMIl AAA o0bogHaueHNdA NJIU HamMeHOBaHHA 9TOM BelH-
quHL, a Apyroe — ee 3HATCHUCM, HailjeHHHM T[pA BHEIHCICHNH,
aubo e 00a 9Th 3HAaueHHA OYyAYT HajieHH OpH TOMOMHE pas-
AWIHEIM 00pasoM HpoBeJieHHHX BEIYACIEHUIA.




108 IIPUBEXEHUE XK VPABHEHUAM TEOMETPHYECKUX BOIN POCUB

Ilocie Toro kam BH mpomssefere Takoe oGmee CpaBHEHHEe
WIEHOB, yYacTBYIOMMX [B BONpOCe, NOTPeGYIOTCA emle G6OabImme
UCKYCCTBO M E300PETAaTeNBHOCTE NIA PA3HICKAHUA CHENUATBHEX
CBABEHl W B3AUMOOTHOINECHUIT MeKAY JMHWIMH, KOTOpPEIE IIPHCIO-
cobAT ux k BaancIeHmo. [ed0 B TOoM, uTO BelllA, KOTOPHE MO-
TYT UORAZATLCA YEJNOBEKY, HEJOCTATOYHO IIyGOKO HX HPOXYMAB-
IHeMYy, HEIOoCPeCTBEHHO CBA3aHHEIMHE JPYT C APYLOM TECHOII 3aBH-
CUMOCTBI0, HEPEAKO, KOTNA MH CTPEMEMCH BHPA3WTL OTY BaBH-
CHAMOCTS anre6pamvecKkd, OPUBOAAT K 3aOYTAHHEIM U OKOIHHEM
ReCTBAAM W B Pe3YJbTaTe 3aCTABIAIOT HAC HAYATE paccy:RaeHus
SaHOBO U HPOBOAATHL BHYACHEHHA NOCTEHEHHO. DTO MOMKHO
yBHNIeTH, oupegenas BC no AD, AB u CD. Bu pommus
IPUMEHATE JUIIb Te NpPeJIOMAEHHA WINM IPABATA, KOTOPHE
MORHO BRIPA3WTH IPU NMOMOIIU aAre6pandeckux WIEHOB, KAKOBHI,
B wactHocTH, akc. 19, mpepm. 4 wu. 6 m mpegam. 47 HepBoii
KHUTG JBHKINga., %6

Tarmm 06pa3om, BO-IEPBEIX, B BHYHUCTEHIAX HOMOTAIOT CJIO-
KEHUE H BEIYNTAaHHe JUHAI, NOAL3YSICh KOTOPEHIMA BH MO-
JRET® IO 3HAYEHHAM 9qacTelt HaWTH 3HadYeHme IENOr0 MW e IO
SHAYeHMIO HEJOTO M OAHOHW 9YACTH NOAYYATH B3HAYCHHE RAPyroi
qacTu. '

Bo-BToprix, BHMMCTeHHA mpousBONATCH HA OCHOBAHEE npo-
lopuuoHansroCTH nuHmi. Kawr m pamee, M upmmmmaem, uro
TIpOMBEBE/ICHNe CPEHUX YIEHOB, IOMeNeHHOE Ha OAWH M3 KpaliHAX,
AaeT 3HAYeHWe APYroro KpaiftHero, WM, 4YTO TO Ke caMoe, ecau
fIAHBL BCE WeTEIpe NPONOPUMOHANLHEIC BCJUYMHE, TO IIPOH3Be/e-
HAs KPAHHUX W CPeNHAX MemAY coGoit paBHEHL. Ilponopunonams-
HOCTL JUHWM DONMY9YaeTcA IAaBHHM 006pasoM m3 momobus Tpe-
YPOILHAKOB. A TaK KaK 9TO HogoGme Paclo3HAETCS mo paBeHCTBY
YIJI0B TPEYrOIBHUKOB, TO AHATHCT HOMMEH, B 9ACTHOCTH, OLITEH
CBENyIMUM B CPABHEHMI YIAOB M, CJAENOBATEABHO, GHTEH BHAKO-
MBIM ¢ mpept. 5, 13, 15, 29 n 32 mepsoit kEErm IBRINKA, HPe/I.
4,5, 6, 71 8 mecroit xEErm § mpexgx. 20, 21, 22, 27 » 34
TpeTeell kHUrH ero ,Hawan“. K sromy momuo noGasurs npemiI. 3
IIeCTOl KHHIA, B KOTOPOM M3 NPONOPHUOHATHHOCTH CTOPOH BEI-
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BONUTCS PABEHCTBO yIioB W 00parTHO. lmorxa K TOMY ke IpH-
sopAT mpemr. 36 m 37 TpeThelt KHETH.4Y

B-Tpersux, BHUACIEHNs NPOM3BONAT MpA JOMOIH CHOMEHNA
MO BEMAATAHAS KBAJAPATOB. A MMEHHO, ecid B IpPAMOYTOMRHBIX
TPEYTOMLHNKAX CIOKATH KBAIPATH ABYX MeHDBIINX CTOPOH, TO
IONy9aeTcs KBajpaT panbGoabIeit CTOPOHEI, 4 €CIHW W3 KBANpa-
ra mamGoabIIeii CTOPOHE BHIYECTh KBAApaT ORHOU M3 MEHBIINX,
TO moaydnTcA KBaapar RAPYrou.

Ha oTUX-TO HEMHOTOYACIEGHHHX OCHOBAHAAX UOKOWTCA BCE
HCKYCCTBO NPUMEHEHHA aHAUAN3a K npaMoInHelHO# reoMeTpuu
(ecim pedb WIET O IOBEPXHOCTAX, K HIEM ciefyer IPUCOENNHATE
npean. 1 wamrn 6 _Hagan“, a ecim BOIPOC TPARTyeT O TEJAX,
10 efe HEKOTOPHE IPe[I0oKeHAsA KHAT 14 m 12 Opnanga).®®
Bomee Toro, Bce TPYNHOCTH, BCTpeYalomuecs B 3ajladax, MOryT
OHTH TPUBEJEHH TOJIBKO K COCTABJICHUIO JUHEE ®3 dacrei
n momobmio rTpeyroiasnmxos. Ilosromy HeT Heo0X 0f{EMOCTH
NpUMEHATH JPYrue TeOPEeMEH, n6o Bce OHM MOryT OHTL CBeJleHH
« Ha3BAHHHM ABYM BemaM H, SHAUNT, K PpemleHmAM, KOTOPHE
MOSHO TIONYYHTH W3 moclefnHnx. B mavecTse mpmmepa A HPHUBO-
sy 3a]aYy, B KOTOPOi Tpe6yerca mpOBECTA BHICOTY K OCHOBA-
HEI0 KOCOYTONBHOIO TPEYTOABHAKA, W Ppemaio e 0e3 moMOIH
npemi. 47 TepBOil KHACH Opranna. 4 OpHaKo, XOTA U MOJIE3-
HO 3HATH TpoCTeilmne IPHHIANE, OT KOTOPHIX 3aBUCAT PEIICHRA
ajad, W XOTA 33129l MOJKHO Demars HpH IOMOIMIM ONHNX TaKuX
UpUHIATIOB, TeM He MeHee [JIf CKOPOCTH HHOIARA nenecoodpasHo
IpAMeHATb He TOIBKO 47-¢ WPpejIoReHne [epBOil KHATA OBRIU-
ma, KoTopoe ymorpeGagercd odeHb Wacro, HO W PAA ApPYTrux
TEOpeM.

Hanpnmep, ecim Ha OCHOBaHWE KOCOYTOIBHOTO TPEeYroAbHIRA
omymeHa BEICOTAa 1 (RS aare6panmgecKux BHYMCIEHUIT) HY/KHO
paliTH OTpe3KH OCHOBAHHS, TO TOXE3HO 3HATH, 9TO PASHOCTL
KBaJ[PATOB CTOPOH PaBHA YABOCHHOMY NPOU3BEJEHHIO OCHOBAHU
HA PACCTOAHME BHICOTHl OT CepefinHbl OCHOBAHH:.

Eciz yroa mpm BepmimHe TPEYrONBHAKA pasfener NONOIaM,
TO WOJIe3HO BHATH He TOJBLKO TO, 9TO OCHOBaHWE INpR STOM
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meamTcA HA 4acTH, HPONOPLAOHAIBHLIE CTOPOHAM, HO H TO, 1TO
PA3HOCTH TNPOU3BEJEHHA CTOPOH M HPOM3BENCHMUS OTPE3ROB OCHO-
BaHHA paBHA KBaJparty JMHHM, Aedsmieit yroi mnomoxam. 5°

B 3agauaX OTHOCHTEIRHO QHUIyp, BOMCAHHEIX B KpYyr, 4Hacro
[0Je3HA TEopeMa O TOM, 4r0 BO BCAKOM BIMCAHHOM B Kpyr He-
THPEXYTOJbHAKE NPOU3BeJieHne AUaroHajieil paBHO CyMMe IIPOW3-
BeleHAll HPOTHBONEKAMHEX CTOPOH.

AHAJIHCT MOEeT BIajeTb DIPO 3aIac, 3 TAKMe N0Ib30BATHCH
PAJOM TARNX TEOPEM. OnHaxko OPAMEHATH HX OH JIOJ7EeH YMEPeHHo,
eCH MOKET ¢ PABHON JErROCTBHIO MM ¢ HE3HAYUTEIHHO GONBLIINM
TPYAOM BHIBECTH peINeHAne Wu3 Gojlee TPOCTHX BHIUACIATETHHBIX
pauamx. TlosToMy OH joizReH 0OpaTHTh 0CO0Oe BHHUMAHAE Ha TPH
npemjioeHHLX HAMHM TPUHIATA, KaK HA GoJiee M3BECTHEIE, OoJee
npocThie W Oomee obmue W XOTA HEMHOTOYMCIEHHEIE, HO HAOCTa-
TOYHEIE JUA BCeX 3aja¥, ¥ MNOMEH CTPEMATHCA NPHBOAMTEL BCE
TPYAHOCTH K OTHM TPHHIMIIAM, NpPEje YeM NOJB30BATHCH KaKH-
MR-AH00 APYTHUMH TEOpeMaMU.

Onmaxo na Toro 4To0Bl BTH TEOPEMBl MOTIM CIYHRHTE LI
pemeHnsl 3a7ay4, HEPEAKO HYKHO OblBaeT NPOM3BONHTHL JOMOIHH-
reapHble nocrpoenns. [To Goapmiell acTH HYKHO OpiBaeT IPOJOJi-
JKATH HEKOTOPHIE JIMHRH 0 TIepeceueHnsA ¢ IPyTAMA HIN Ha OTpee-
JIeHRYI0 [VIHHY, Jd#00 IPOBORUTH ¥3 KaKoii-Hu0yab 3aMe4aTeIbHON
TOYKHN JIMHWM, TapajiiejbHbe WIH NepOeHIuKYIAPHEE K JPyruM,
Ambo coeqMHATH Kaxme-1u0O 3amedarelbHBIE TOYKH, & TAKKE
POM3BOAATH PA3TMUHLIE WHEIE NOCTPOCHAA B COOTBETCTBHE C
yCAOBHAMA 33134l W ¢ IPUMEHACMLIMHI B €e pellleHAN TeopeMaMu.
Hampomep, eciu jBe HellepeceKaiomuecs JUHIA o6pasyoT ¢ Tpe-
Thell TaHHEIE YIUIBI, TO MOMeT CIYIATBCHA, 9TO OHU NEpeceryTeH
WiIA BCTPETATCS NPHA HPOAOIHCHUA U 06pasylT TPEeYroJAbHUK, B
xoTopoM OYAYT M3BECTHHL YIVIBI, a 3HATHT, W OTHOIIIeHNA CTOPOH.
EcaM HeKOTOPHIA YToJl AaH WIN pPaBeH JPyTroMy, MEH YacTO AOLOT-
HAeM ero A0 TPeyrOJBHHKA, 3alaHHOTO TO BUAY MIH ogo0HOTO
APYroMy TPeyroJbHUKY, [id 4ero HPOA0IHaeM HEKOTOpHe TNHUH

Ha YepTresne niIn Ke IpoBOaAUM JINHAK, CTATMBAWINYIO YIOJX. HOI‘I[& ‘

TPeyroABHAUK — KOCOYTONBHBIMA, Mbl 92CTO pazbusaem €Fro Ha JiBa
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NPAMOYrOABHHX TPeyrodbHWKA, NPoBOAA BHCOTYy. Ecau pedn
OfET O MHOTOCTOPOHHHKAX, MH pasbupaeM WX NPU OOMOHIM W3-
roHajeit Ha TpPeyroabHEKM M Tak paunee. IIpm orom ME BCerpa
CTPEMHMCA K TOMY, YTOGBl PasiIOKUTh YePTeK HA NAHHBE AN
moxobHbie, WMJIH OPAMOYIOJbHBIE TPEYrOJAbHUKH.

Tax, B npegnoxenHoM paHee npuMepe (Pur. 8) A HPOBOKY
auaronHans BD m pasbupawp Tpamenumio ABCD Ha jaBa TPEyroib-
HERA, OfWH NpAMOyronbuHii A BD u npyroit wrocoyroapHuit BCD.
3aTeM 51 pa3GUBal0 KOCOYTOABHEIL Tpe-
JroJBHAK HA JgBa NIPAMOYTOJBHHIX,
OOyCKasi BEICOTY N3 Kaworo-HAOYAB
nu3 ero yraos B, C mam D HA UpPOTHBO-
MOJORHYIO CTOPOHY, CRa:KeM, ONYyCRasd
ee m3 yraa B ma cropoHy CD, mpo-
momreHay:o 1o E Tak, 9ro0k OHA BCTpe-
tanack ¢ nepneEguryiaspom BE. Tak
Kar cymma yrimoe BAD n BCD pasHa ®dur. 8
ABYM UpsAMHM (22-e npegn.3-ii KHATH
,Hadaxn*), rar u cymma yraos BCE u BCD, 10 51 3aMe9210, ITO yTJIBI
BADn BCE paBHH, a caefjoBaTelsHo, Tpeyroisungun BCE u BAD
IIOOGHSL. Teneps a1 sy (paccmarpusasa AD, AB u BC wax faH-
Hule, a DC Rax HCKOMYI0), YTO BEIYACIEHVE MOKHO IPOBECTH CJe-
ayiommM obpaszom. Tar rak Tpeyronsunk A BD) NpAMOYTONBHHI,
1o murnn AD u AB nanyr savm BD. Jinaun AD, AB, BD u BC, B
cmay moxobus tpeyromsunkos ABD m CEB, nanyr BE u CE.
Tar wrak tpeyroasansg BED upamoyroapHuit, To BD u BE pa-
aytr ED, a ED — EC pact CD. TakuM nyTeM MH HOAY9IMM YypaB-
HeHme Mesxjy HAWeHHBIM 10 W3JI0MKEHHOMY cloco0y 3HaueHHEM
CD wu anre6pamueckoii GYKBOH, KOTOpOi{t 8Ty BemmymHy 000-
3HAYHIIN.

Mb MomeM Takke HA9YaTh BEIYUCJIEHWE, HCXOAA U3 JAPYrax
OCHOBaHMIi, miaW TO KpaiiHell Mepe BECTH €ro fajee HMHBIMA IIyTA-
MH K TOMY 7K€ CaMOMY 3aRJIIOYeHUI0, ¢ TeM uTO0H HOAYIATH B
pesyiabpTaTe HBAa BHAYEHWS OJHOU BEJIMYNHLI, KOTOPHE MOKHO
Oyner mpEpaBHATH APYT APYTY (u mo Gosbieil YacTH ITO JIyTie,




‘ ‘ 112 TPHBEQEHAE X VPABHEHUAM TEOMETPHIECKHX BOIIPOGOB

yeM TPOROIZKATH [0 CIMIIKOM JAJIEKO B OJHOM HaOpaBIeHHN).
Tax, anaen AD, AB u BC nawor BD, BE u CE, war n panbije;
nanee, CD-- CE pact ED m, BaroHeHN, Tak Kar TPEYTONBHUK
| BED ppamoyroasuuii, BD u ED panT BE. Br BnonHe MOMKeTe
I} pagice BECTH BLIYMCIEHMe, PA3HICKABAT SHAUCHHA TeX BOJIWINH,
\ MeEAy KOTODHMHE CYIRECTBYET Karafg-HEAOYIb ApYyragd MH3BecTHAsd
| 33BHCAMOCTh, @ 3aTeM BHPAKAsA 3Ty 3aBUCHMOCTE Opn [IOMOMIM
\; ypaBHeHMNA, Hanpnmep, Tak Kar N3 MPeA. 12 BTOpOIl KHHUTHU
l _Hauan“ scmo, uro memny aummamu BD, DC, BC n CE cyme-
CTBYeT 3aBHCHMOCTDH

I B Be* — CD* = 20D x CE,
i

|
Il
” 70 A HAXOKY BD? mo mnansniM AD u AB, m CE 1o paHHEIM
h AD, AB u BC.%* Haxouen, npurmmas CD, 1 bepy

i BD?— BC?— CD*=2CD x CE.

THMT, BH NOUKHEL BCETa OJJHOBPEMOHHO BHUMATENHHO HaGITIo-
| gaTh 32 XOAOM AHANNSA B 3a TOCTPOGHWEM B COOTBETCTBHM C
“' i HOM depTea.

i

i \\ \ PyKOBOJICTBYACh TARUMH PACCY/RACHAAMA M CICAYH 3TAMH Y-

S LRDIRY aTHO. T AMCIOT B BHAY T'€OMETpPHI,
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160 BHIBECTH W3 OTHOIIEHME MEKIY nWHUAME ypaBHEHHE. C ool
Hembl0 S pAcCMATpUBai0 Bee JIMHUN AD, AB, BC u BD rax u3-
BeCTHEHIe JUHAM B JAefCTBYIO, KaR ecim Om Bompoc OELE YEe
pemieH U HYHHO GRIJIO JIMIh BEIACHUTD, yIOBIETBOPSIIOT JIA STH JH-
HAM YcJOBAAM BOIpOCca M cOTIIacyIOTCsA JH OHH C ypaBHEHHAMN,
KOTOpHEIe CHeAylT U3 B3aUMOOTHOLIeHUil MeMKAy JMUHAAMA. Pyxro-
" BoOpACH NOJOOHBEIMA paccymeHuAM, A AMEHHO TaKk IpHCTYHIAlo
K Jlely, HO 3aTéM, NpHAA K ypaBHEHMIO, f HW3MEHAI0 MeToN{ 1
cTapaich HANTA MACKOMYIO BEJHYAHY NOCPeACcTBOM npEBefeHus
u pemjeHus STOrO ypaBHEHHA. Haxoser, MH Tare d9acTo IpH-
HuMaeM B KadeCTBe M3BECTHHIX Goxbile BeIHYMH, U6M HX HMeeT-
oA B YcAOBHAX BONPOCA. 3 aMevaTeAdbHEI HpuMep TaKOro pona
g8h BcTpeTHTe B 55-fi n3 IpuBEJCHHBIX JaJee sanad, TAe g Opi-
§ifJ1 34 W3BeCTHHE He TOJIBKO penm9uHH 4, b M ¢, BXOjamue B
ypasHeHHe

a® -} bz 4 cx? = y?,

onpefensomee KOHNTOCKO® ceucHme, HO TalKe U Apyrume JHHRA
v, s, t, v, 0 KOTOPHX B HOCTAHOBKE 32a7(aud HemOoCPefiCTBeHHO
RoBce He yuommHaercd. [leno B TOM, 9TO BH MOKeTe BBOJMUTD
moGEHle BedMUMHE, UPHE IIOMOUIE KOTOPHIX ynacreda HOIYIATH
ypaBHEHUA. Hymmo TOIBKO CISAMTDH 33 reM, 4TO0B IpHE 9TOM
[OJYUAAOCH CTOIBKO HE ypaBHeHmif, CKONLKO BaMU 6rmo  fAeil-
CTBHTEIHLHO BBEEHO HEM3BECTHHX.

Tlocte TOro Kak BH IPOAYMaJad METOR BHIYMCHEHNsA U COCTa-
BHJIM uepTesk, AaliTe Ha3BAHUA BeIMIAHAM, BXOJAIAM B BHITHC-
aeune (T. €. TeM, KOTOpbe HMPWHATH 3a JaHHEHE W U3 KOTOPHX
JOMKHE OBITH BBHIBEOHB 3SHAUCHHA OCTAJILHEIX, TOKAa BH HE
npujere, HAKOHeN, K ypasrernio). Ilpu sTOM cienyer Opark Te
AHHAR, KOTOpEIe BRJIOYAIT BCE YCAOBUA gajadu W TPEACTABIA-
joresi AAH Aena Gosee MOAXORAMUMY, TeM Apyrue, HO3BOJMAA JOT-
ye (HACKONBKO BH MOKET® CyAUTH) TOMYIUTH 3aKJIOYeHHE;
Ho Oparh HX clefyeT HE Gosce, yeM HYKHO AIA pamieil mean.
Wvenno, He naBaiite OTJENBHHIX HasBaHmii BeIWYAHAM, KOTO-
phle MOJKHO HasBaTh IPH IOMOIWA yime [AHHEIX HMOH. Tax,

8 HpioToH. Beeobmas apuueTnKa
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B ciyuae JWHAA H ee qacTeil WiM TPeX CTOPOH IPAMOYTOXLHOTO
TpeyroipHAKa, WM TPeX AIM 4eTHpeX IPOmOPIHOHAIBHBIX
KaRyo-HNOYAb N3 MEHeo pasKHEIX BEAHUHH MBI OCTaBIAEM Ges
HaapaHns, NO0 ee 3BHAUEHNEe MOIRHO BHIBECTH M3 Ha3BaHMil
ocranpHpx. Hampmmep, ecim B PaHee IpUBeEHHOM BOIPOCe
a ponomy AD =2z (¢ur. 8) mw AB=ga, 10 BD A He 00o3HATY
moBoit GyxBoii, mbo OHA gpnsiercss TpeTheil cropoHOil TpA-
MOYTOIHLHOr0 TPEyrombHAKA ABD n, crefioBaTelbHO, ee 3HATCHNE
ectn V22 — a?. Ecim, panee, f noaoxy BC = b, TO, TAK KaK
a3 nojobmaA TPeyroibHAKOB DAB, BCE cuenyer npohopnnﬂ
AD:AB = BC :CE, tpu 9i1¢Ha roropoit AD, AB n BC yme
HasBaHH, S OCTaBiAi Ge3 HA3BAHWA gersepThii CE ® BMECTO

ab .
HETO HPEMGHEI{) 3HadeHue -Tc— y poITeRampliee k3 YR338HHOH IIpO-

pOPIUOHAIBHOCTH. Harorern, ecan DC Hassama ¢, TO A He n[aM

ab
qazpauns DE, nbo ee 3HaUeHme ¢ -|- —~ poTydyaercsA mO 3HaUYe-

. ab
gusaM ee gacteit DC 1 CE,unxuc n —;.52

Ha ocHOBaHHEW BCEro MHOIO CKA3AHHOLO 3ajada yike HOUTH
ppHBefeNa K ypaBHEeHUIO. B camoM felle, IIOCHe TOTO KA IaB-
goie AuEnA Oean 0003HAYEHH NpH HoMOmn TpPUWHATHX OYKB,
ocTaeTcsl JIAIIL, B COOTBETCTBHU C m36paHHEIM METOJOM, BEIBO-
guTh n3 3THX OYKB SHATCHHA oCTAJIGHEIX ANHmil, IOKAa MbBlL HE
npujaeM B pesydbrare K yPaBHEHUIO. Tax B HamleM IOpuMepe MHE
ocTaeTcA JENib, NOXB3YACH TPAMOYTOIABHEIMU TPeyToIbHUKAMI
BCE u BDE, Bupa3urb [ByMi cmocoGamu 3Havenne BE.

WmenHo,

BC2— CE? (umu b — a':bz ) = BE?,

T

a TarMme

552 L 2 p2 J—
BD:— DE? (amm 22 — @® — ¢ — 2abe __ @b ) = BE?

x x2




OPAUBEJEHUE K VPABHEHHAM TEOMETPHYECKUX BOHPOCOB 115

a? b*
Otcropa, orbpacmsasg ¢ ofemx cropom — —~—> 1 T[OIy9aio

ypaBHeHHe 2abe

B2 — 22— g2 — 2 —— ,
z

KOTOpOe IOCJe mprBefeHAs NPHMeT BHJ

23 = (a? 1 b2} ) x -+ 2abe.

Nlna pemenus oToil 3ajjauM A HOPHBEN HECKOIBKO CIOCOGOB,
OTIMYAIIIUXCA APYr OT APYra HesHaumTeabHO. ToOT cmocol, KO-
TOpHIE onupaerca Ha upefqr. 12 sropoit kaurm ,Hagan“, asnsaer-
cA HECKONLKO 0ollee HMBAIHHIM, W IOSTOMY MH NPHUMEHHM 3Hech
n ero. [lomomure coorsercTBeHHO AD =2, AB=a, BC =b n

CD —=c¢. Torga BD? =122—a? u CE = —a;i, kar © sumie. Iloxg-

CcTaBLTe OTH 3HAdYeHUst B TeopeMy BD?— BC®—CD? = 2CD x
X CE m Bu momydnre

2abe
22— g2 — B2 — o2 —

a 1ocyie MpHUBeeHNUsA, Kax B pPaHee,

r® = (a®+ b% 4 c?) x -} 2abe.

Y0661 HOKA3aTH, CKONH BEIHNKO 3ech ORIBaeT pasHooOpasue pe-
mieHmi, a TaKsKe, UTO UCKYCHOMY TIeOMeTpy He O4eHb TPYAHO X
o0HapyKUTH, A CY€N NOAXONAIMMM IPHUBECTH JPYrHe CIOCOORL
pemeHnna Toli ke sajgaudm. Eciuw, mpoBexs agmaroHans BD, BHI,
BMECTO TOro, 4to0nl, KaK paHee, ONYyCTUTH U3 TOYKH B nepneH-
anry/aap BE na cropory D(C, ounycrure HEepUEHAEKYAAD W3 TOY-
kn D Ha cropory BC man n3 Tourku C Ha cTOpoRy BD, Tar 4to
KOCOYTOJABHLIL Tpeyroneank BCD paso0perca wak-imb0 Ha JBa
OPAMOYTOABHEIX TPEYrOJBHUKA, TO BH CyMeere IIPUTTH K ypaB-
HEHHUIO TIOYTH TAKUMH Ke IYTAMH, KaKMe A YiKe OIHMCAJ BHIIE.
Opgmaxo mMeloTcd W [Apyrue OPUEMH, CHIBHO OTINYAIONIMECH OT
TipefbIyIInX.

Ecan, nanpumep (¢ur. 9), oposecrsn pgse puaromaam AC m
BD mn mpunats AD n AB 3a usBecTHHe, TO Oyhaer fRana BD;
g
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ecJiA JKe TNPUHATH 33 M3BECTHHIC AD u CD, 10 Oyner mnama AC.
Bol mosnyuure 3aTeM ypPaBHeHHe Ipu [TOMOLNA TEOPEeMH O BINCAH-
HEX B Kpyrax 9eTHpexXyroibHUKAX, raacameit, aro AD X BC--
+ AB X CD = AC x BD. Coxpanmp 3a JBHEAMU AD, AB,
B(C, C D nannbie oM paHee 0603HaYCHUA
x, a, b, ¢, MBI IOy IHM BD=Y z? — a*
u AC =Y 22— (mo 47-my npepr.
-t wu. ,Hauan®), a TMOACTABUB Oyxr-
BeHHEIe BHAYCHASA STAX JUHAA B TOTBKO
410 yIOMAHYTYIO TEOPeMY, HaiijieM, 4TO

bx+ac=Vm X ]/E“;———CQ—

Boapesi CTOPOHH 3TOr0 YPAaBHEHUS B KBA/PaT H TIpPOfeTaB

TIpHBefleHNsA, BH BHOBDL IIOMY9ATE
g3 = (a2 -+ b2 )z - 2abc.

Ilnst Toro uToCH DOKA3ATH eME, HUTO pemenusi, HalleAHEE
npu TOMOIHA YKasaHHOU TEOPEMEL, MOTYT OHITH HOAYIeHH HA
oCHOBAHNA OJHOTO HOROOHA TPEYrOABHUKOE, goccranosure K BC
nepueHANKYIAP BH, nepeceralomuit AC B H. Ilpu srom Tpe-
YrOJXbHUKM BCH u BDA 6ynyr mnopo0HEMH, ubo wRamgHii u3
HWX uMeeT mpAMoil yroa npn B, a yraet npu C 1 D paBHH
(npepa. 21 wH. 3 ,Hauan*). [Togo0HEME ORAMYTCH Tagywe Tpe-
yronpuArn BCD # BHA, w6o y HEX paBHH YyIiel IpH B (s10
Gyzer SICHO, €CIM OTHATH OT KAKAOTO m3 ABYX UPAMBEIX YTAOB
o6mnit yrox DBH), a mamme yrab Hpi D n mpn A (npenn.
21 g, 3 ,Hagzax“). llosromy B CHIY nponopuun BD:AD ==
— BC: HC ©6ynmer pjaHa JNHAA HC, a B cmiy Ipomopnan
BD:CD — AB:AH Gyner nada JUHUA AH. Tax xax eme

AH A HC = AC, T0 BH X noxydYdTe ypaBHeHUe. Coxpanas
g muBmi z,a,b,c, a TaEKe MMes 3HATEHWA

npesKHite Ha3BAHN
aumnit AC u BD, 1. e. Va2—c*n V 2 — @?, BH monyInTe M3
pepsoil mponopnas, 9T

bz

R

HC

H




[IPMBEAEHWE K VPABHRIMAM IEOMETPHYECHHMX BOIIPOCOB 117

a u3 BTOpOI, 9TO

AH = — %
V 22 — a2

Mockonsry AH -- HC = AC, Bu Hajifere OTCI0OAa, 9T0
' E

bx ac R
___4____.__ — Vx2 A (;2’

V 22 — a?

a oro ypaBHenme (mocie

yMHOMerAs Ha |/ 22 — @2
A BORBENEHHSA B KBALpPAT)
npaMeT BHJ, yHe He pas
NoJydYeHHHN Ha TPebl-
AyIAX CTPAHHNAX.
Uro6n eme fACHEe NMOKA3aTh, KAROe 8JECH MOMET OHITH IOTY-
qeHE0 MHOMKECTBO pemeHuil, IPOoNoIKATe BC n AD no unx nepe-
ceuemma B F (Pur. 10). Tpeyronvmaxu ABF u CDF oynyr
HOJOGHEIME, TAK KaK y HAX o0muii yroa npu F u pasHH yribt
ABF u CDF (DOCKOTBKY OHH JOLOJHAWT yroa CDA npo pOBYX
OpAMEX, HA OCHOBAHWEA IIPeA. 13 k. 1 m mpepa. 22 wH. 3
_Hagax“). Ecam 6ol KpoMe WeThpeX WIEHOB, OT KOTOPRIX 3aBH-
cuT BOOpPOC, OHIJIa flaHA elle JTHHUA AF, vul Hanpa 6s1 CF w3
nponopmun A B -AF = CD :CF. Torna AF — AD paaa G DF,
a nponopuusa CD : DF = AB :BF nana 6m BF, orxyma (uo-
ckoabry BF —CF = B(C) m poayianock 6m ypasuenme., Ho
oK KAK Mbl NPHHSIHN /iBe HEH3BCCTHEC BEIWINHBL AD u DF 3a-
JAHHEE, TO HYMKHO HallTm eme [Apyroe ypasHEHUE. s aToro
g onyckalo m3 Ttoukm B ma AF mnepueHpuKyIAp BG u u3
npomopuun AD:AB = AB:AG noxyiaio AG. 3areMm, mo Teo-

®ur. 10

peve mpemi. 13 km. 2 ,Hagwax“, a nMe0 TaKme BF? -

- 24F X AG = AB?+ AF?, oTkyAa W NOIydai0 BTOPOE yPABHe-
ume. CoxpaHsAs npexHEne o0003HaYeHAs 4, b,c,z @ NOIOKNUB

AF ==y, BH (cuepyd yKa3aHHHM ITyTeM) Halnere,Iro CF = —c:—’-;
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DF = y—~x m BF = —‘3%_—33). Orcioma  ciegyer IepBoe
ypaBHEHHe
aly—z)_ W _,
[4 a )

az
Tak ®akK, ¢ Apyro#t croponn, AG = —, TO BTOpPOE ypaBHEHUE
e

Oyner

a®y?— 2a2zy -+ a®zx? 2a%y
= +—= =+

Tloce mpuBefeHua 2TA JBa yPaBHEHWs JANYT HCKOMOE ypaBlie-
nue. Vs mepBoro ypasHeHNA

abe |- a*zx

az__cz

>

n eciW dTO 3HAYEHH@E Y WNOACTABHThH BO BTOPOE ypasHenme, TO
nocae JOMAHHX NPHUBEJieHUil IIONyYaTcsd, KAk U paHee,

23 = (a® |- b2 -} ¢?) z -} 2abe.

Ecan mponoisxaTh A0 TEpecedeHHs MRy coboro AB m DC,
o pemenue OyAer B OCHOBHOM TAaKHM 3Ke, PadBe TOILKO, OLBITH
MOeT, HeCKOXFKO Jerde. I0aToMy s Jydme HPejIonky NPYTOH
ofpaser; pemeHNA 3a7add, BHIBECHHHI W3 COBEPINCHHO OTIAMIHO-
ro meTOYHmKA. §I, MMEHHO, OOpefenio ABOAKAM 06pasoM IIOoManb
npepsosenHoro yerkipexyroaprura. G oToff Ieasio A DPOBOAY
jmaroHadbh BD m pasdupap UYeTHPeXyroJpHAK HA JABA Tpe-
YrOALHAKA. 3aTeM, COXPaHfd MpPeHHe oGozHaucHnA %, 4a,b, ¢, A

HAXOMKY, 4T0 BD = ]/mz——aﬁ, a 3HAYUT, WIOMAAL TPEYroabHU-
- 1 — 1
ra ABD ects— aX V2t —a? (= 5 AB x BD). Jamee, omy-

¢ras mepneEnukyasp BE ma CD, su (B cmay mopobms Tpe-
yroasamros ABD u BCE) moxyuaere AD :BD = BC : BE m, ciue-

b —_—
nosarensno, BE = —)/ 22 —a?. TlooroMy DIOmAAs TPEyroisb-
x

auxa BCD Oyner -gc—]/:c2 —a? (= -12- CD X BE). Cruajnupas
x
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9THA YJAOmanu, Mbl HOoy4uM BCIO IIOIManb ‘IBTHPGXYI‘OJIBHHRE!

ar

be ——
T—V 72— a%. AmamoryunuM o0pa3oM, IPOBEAA AWAroHAIL
T

AC, ounpefenmB INIOMAfH TPEYrONLHUKORB ACD n ABC un cno-
EB UX, MH TOXYyYnM APYyroe BHpameHme IS IIIOMIANA 9eTH-

cx -+ ba —_
pexyroiILHARA, UMEHHO: ——2j——— Y 22 —¢?. llpnpapEmBag oTH
X

nomann m yMHOKag obe Ha 2x, ME OOIYYHAM
(az - bo)V 2—a® = (ez + ab) Y xt— ¢t

Ilo Bo3BefeBHM B KB3JpaT H HeNeHAn
Ha ar— cix oTO YpaBHeHme IpHUBe-
mercd R YyAke HEOJQHOKPaTHO HalijfeH-
HOMY HaMum BHRY

23 = (a2 6%+ ¢z 2 abe.

Orciofa BAJHO, KAK BEINKO MO-
sxer GEITh MHOTOOOpasme pelNeHHI,
a Tamke m TO, YTO OjHO cocoOH OHBAXOT 3HAYATENLHO
asgugaee, deM npyrme. IlosTomy, ecim BH IpA PenieHHu BHIOpaIH
nepBOHAYANBHO METON, IJIOXO OpPHUrOfHEIL JIA BHYACIEHUS, TO
¢elyeT BHOBH PaccMOTDETh 3aBUCHMOCIH MRy JNHASAME, ¢ T€M
yTo0R HAIACTH HA Hanbolee mOOXONAIAN 1 W3AIMHLBIN IIYTL Pe-
menns. Jlero B TOM, 9TO TpPHEMH, KOTOPHE OpUXOAAT HA YM
[epBHIMA, HEPEJKO MOTYT MpPH NOIL30BAHMN MM BHIBHIBATH CEPb-
esgHe sarpyameHus. Hampmmep, B pasoGpampHOit HaMm B33JaIe
6510 GH pAaBHO JIETKO HANACTh, KaK A Ha RaKOi-1m00 U3 TpuMeHeH-
HEIX CIOCOGOB, HA CAeRyOmuil npueM. Omycrum Ha AD nepner-
nayaaps BP m CS u Ha BP nepnepmuuyiasp CT; ¢urypa
Torga pasobberca Ha TPAMOYTOMLHBIE TpeyroapanKn (fur. 11).
Momcuo 3amernmth, uro AD m AB pamyr ADP; AD u CD panyr
DS; AD— AP —DS pact PS mam TC. Kpome toro, ABu AP
natlor BP; CD m DS pawor CcS mwm TP, a BP — TP pacr BT.
Hagronen, BT u TC nanyT BC, a oTciofa HoryunTcs ypaBHEHHE.

Gur. 11
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Ho ecim KTO-HHOYAL DOMEITAETCH BEIYMCTATEL TAKAM CIOCOOOM,
on BecTpermrcs ¢ Goiee JVTEHHEIME 1 CJIOKRHBIMU aarebpamgecKuMu
qIeHAaMH, 9eM B NPEMHAX PeMeHnAX, A IPABECTH UX K BARIIOTH~
TesLHOMY ypaBHeHmIO emy Oymer TpyAmee.

Bor 9T0 MOMKHO CKa3aTh O pemeHun 3ajad OPAMOJHHEHHON
reoMeTpHu. DHTH MOMeT, YMECTHO eme OTMETHTh, YTO €cid B
yCIOBRSA BOHpOCAa  BXONAT
yraBl pIE 7K€ BEIpasKeHHEE
yraaMy NOJOKEHUS JnHNI,
TO BMecTO VIVIOB CiIeflyer
NpUMEHATh JUHAA WINW e
nxX OTHOIEHAS, KOTOPHIEe
MOKHO BHIBECTH IO AAHHEIM
yraaM 0pH DOMOIE TPUro-
HOMETpMYecKOoro  MCUmcIe-
uusg, aubo ke, 3HAsA KOTO-
phle, MOHO, Haobopor, Hali-
TH TpEW TOMOIQM TOT'O FKe HMCIMCIEHW HCKOMEE yIJIEL. Mu yBu-
IMM HEKOTOpHE IPHUMepH JTOro B NOCIEIyIOomeM.

Upo xacaeTcs reOMeTPHH KPUBHX JuMHHUN, TO MH HX XapaKTe-
pmayeM Jm60 KaK ONMCAHHEE MECTHEIM [BMKCHHEOM TPAMEIX, JH-
60 ¢ IOMOUILI0 ypaBHeHA, BEIPAKAIOMUX B HeonpejeIeHHoi dopme
B3aMMOOTHOIICHNSI IPAMHIX JHHNIE, KOTOPHE DPAaCIOIOMCHBL IO
HeKOTOPOMY M3BECTHOMY 3aKOHY W KOTOPHIC 3aRAHIMBAIOTCH HA

Our. 12

rpupex.5® JlpeBHme [enang TO e CaMOG MEHEO yaob6HO, YyIO-

Tpelasa cedeHma Teda. Brumcmemms, CBASAHHEIC © KPUBHIMI,
ONMCAHHLIME TIO IePBOMY CIOCO0Y, IPOM3BONATCA TAaK e, KaK
6rsio manomeHo pamee. [omycruM, HappuMep, 9TO KpABas AKC
(pur. 12) oumcaHa BepIAHOMN K mnayrompEunra AKe, opHa u3
cropon roroporo AK ¢BoGOAHO CHONB3UT, BPOXOAL Yopes [aH-
HYIO L0 MONOMEHHI0 TOUKY A, MEKAY TeM Kar Apyrad CTOPOHA
Ko, onpepeneHHON AJAHH, ABHRETCH BAOIB JAaHHOI 1O IIOJOMKe-
mmio npsmoit AD. Tpebyerca HalTA TOHRY C mepeceueHnsa 9TOMN
KpuBOK ¢ HEROTOPOH A3HHO IO MOJIOMKEHHIO npawmoit CD. fl mpo-
posky npameie AC, CF, worophe n300paska0T HAYTOABHHE B
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HCKOMOM TOJOASGHNN, U, PaccMaTpHBAasd B3aEMOOTHOIIeHEE JnHIHE
HO He TPOBOAA Dasimdas MOy JAHHHM U HCKOMHIM B HO Ka-
¢cafgch CBA3A JOHAU © KpnBoii), 3aMevai0, UTO AMECTCH CHETOTHYC-
CKAf 3aBUCEMOCTH MERAY ApYyTHMA qupmava 1 CF 7 Kawoii-
6o ns wernipex mami BC, BF, AF m AC. Tloastomy s Gepy
[Be W3 HMX, TONArasg, CHATKOM, CF = a m CB =1, n HA4YOHAWL
Temeph BEIYACIICHRE. Tag wax yron CBF upamo#i, a JuHBH BF,
BC u AB o0pasyworT HeIpepLIBHYIO npomopumioc BF : BC =
2

— B( : AB, s noxy4aio, 910 BF = ]/a? — 2 u AB =

.
Va—z*
C gpyroii cTOpOHLL, TaK KaK 7aHO IOJOREeHUe CD, to naga u AD,
roropylo i ofosHagai0 1epes b. Ormomemme BC ® BD tawme
faHo, W A IOJaram ero PABHEIM OTHOIICHUIO d v e. Torma

€x ex
BD= —® AB = b—-—-d— u, TakAM 06pasoM,
L
d Vat—22

Bospong 00e CTODOHHL YDABHOHWA B KBajgpaTr ®m YMHOKaA HR
a? — x%, MHl OpHOBeJieM ero K BOY
_ 2bdens —(p?dP—are?)2® — 2 a? bdex -+ a® b d?

a2+ e ’

394

Haxomen, OTcIofa MpA IOMOIM IPABILT, ROTOpHE® OyayT mpemno-
NaHsl [ajiee, MO HAHHEIM BETMIMHAM a,b,d, e moxao Oymer Haii-
Tu 3Hagemme . IlpsMasi, IPOBEIEHHAT papamensno AD Ha pac-
crosEnM £, win BC, mepeceder CD B HCKOMOI TOUR® C.5*

Ecam piis XapaKTepUCTAKA KPHUBHIX aupuit ynoTpeGasioTea He
reoMeTpMYECKAe oUMCAHUA, 2 ypaBHOHHs, TO BHMHCICHUA OYAYT
HAGTONBKO Jerde W Kopoge, HACKOIBKO [I03BONIAT OIIpefeleHne
ormx ypapHeHmit. JomycrTaM, HANpHEMep, YTO HIETCH TCPecodeHuo
C maHHOrO HIIIHALCA ACE ¢ magHoi 10 MOIOHEHIIO upsAMoll auHmeH
CD ($ur. 13). Urobu 0XapaKTepH30BaTh YLIANC, f BHIOAPAID Ka-
roe-nuOyAb N3BECTHOS, npuHAjIeskamee eMy yPaBHeHNE, HampuMep

rx — 22 = ¥3,
g
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rie Z BHpaykaer o6muEM 00pasoM NPOA3BONLHYIO 9aCTh OCH, CKa-
meM, Abnam AB, a y— uepnenyukyixap bc nnm BC, 3axam4n-
pajomulica HA KPUBOf; 7 W ¢ ONPefeldIoTCA 3aaHHBIM BHOM
SIJIUIICA. laK KaK NaHO IIOIoHe-
aue CD, vo pama Oymer m AD,
KOTOPYI0 MBI 0003HA4YMM @; TOTAA
BD Gymer a—zx. ¥Yron ADC
TaKk/Ke MAaH, & 3HAYAT [AaHO U
orHolmenne BD k BC, roropoe s
monaraio pasaeM 1:e. Iosromy
BC (y) = ea—ex, a EBagpar
ero, €%, a?>—2e? ar |- e?x2%, Oy-

®pr, 13

r
per papen rz— — 7. Ilocie mpuBefemmst MElL B Pe3yabTaTe IO-
q

JYIAM
72— 2aetz + rc — a%e?
bl
r
ez a—
+9
niana
1 ) 2
aet -+ —rte ar L. 2T
2 4o q
z = -
q

B ciydae ecaim KpuBasg XapPaKTEPH3YETCsA IOCPENCTBOM TIeo-
METPHYECKOTO ONMCAHHS WM KAK CeJeHhe Tella, Ha UX OCHOBA-
HME MOMRHO TIONYYHETH W YPaBHEHWe, OUpeJelAilee UPUPORY
proit mpusoit. IlosroMy Bce TpyHHOCTM B 33Ja4aX O KPHBEIX
MoryT OHTL IPMBEieHH K WX ypaBHEHUSAM.

Tar, ecin B mepsoM ppumepe (Pur. 12) obosmaunte AB de-
pes £ m BC wepes y, To Tperba mnpolopmuoHainkHas BF Gymer

2
¥ a ee mBampar B cymme ¢ kBajparoM BC macr wsagpar CF,

¥ 2 __ 2
S ty=a
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BnIH

Taxopo ypaBHeHHe, HpHE IOMOMHA KOTOpOTO Onpefensaerca s
Kamoil [INHBI AB 0CHOBAHHA COOTBETCTBYIOIAS rouyka C Kpm-
poit AKC, a caenoBarelabHO, # cama xpueasg. llpm momoO-
mu 9HTOr0 ypaBHEHAA BH, TARUM o6paszoM, MOKeTe IOIydaTh
pemieHust 3a1a4, OTHOCAIMAXCA K ITOM KPHBOiA.

Ecam Bup xpumBoil He 3ajaH, HO TpeGyercA ero ONMpeaenuTh,
prl MoOeTe B3ATh Jax00e ypaBHEHHE, KOTOPOe MOKeT BHPA3HATEH
o6muM oGpasom IPAPOAY dToH xpupoii. JJOnycTHB, ITO 3TO yPABHE-
gue XapagTepusyer 3Ty KPHUBYI KaK JAaHHOEe, BH, Ha OCHOBAHMU
NPHUHATOrO AONYMEHHUA, cMoskeTe TONYIMATH rag-aunbo ypas-
HeHus, TPH TOMOIM KOTOPHIX YAACTCA B KOHNE KOHIOB omnpefie-
awTh oT@ gonymenusa. lIpuMepsr TAROro posa BCTPETATCA B He-
ROTOPHX IOCJASAYmMUX 33jadax, KoTopie s cobpaid 3Aech A
nyqmero IMOSCHeHUsA m3JI0MeHHOr0 ydeHnA # JUIA ynpamHEeHRA
yuamaxcsa. K pasbopy ornx 3aiad A tenepb M MEPEXOXKY.

Bagaga l

Nlana woHe4HAA HPAMAT BC, B KOHLAX KOTOpPO#l IPOBENCHH
TOR FAaHHEIMEA yIiIaMno ABC, ACB nse upamue BA, CA. Haii-
em poicory AD uxX TOouYKR IIGPCCEdeHAA A
gan pamHo# amumeii BC (ur. 14).

Tlonomure BC = a m AD = y. Tax Kax
yron ABD pan, T0 laHo 6ymer (o Tabam-
yie CHHYCOB HIK TaHTEHCOB) OTHOIeHne Mei- B
my smenava AD & BD, nroropoe IONOKATE
pasHEM d K €. Wrax d:e= AD(y):BD,

otryAa BD = —e:iyi Toyno Tak ke, TOcKoabry pam yroa ACD,

[ | )
9}

®ur. 14

Gyner AaHO m OTHOUICHNE MEHLY AD u CD, noropoe HOIOMKUTE

pasusiM d ® f, Tar gro DC ='j—3‘- Ho BD+ DC = BC, r. e.




124 NPABEAEHUE K VPABHEHHAM I'EOMETPHYECHKHX BOIIPOCOB

-%’— ~+ %’_ — a. llpuBegsa oT0 ypaBHEHHE DOCPECTBOM YMHOMEHNUS

ad
etf

ofenx cTOPOH Ha d W JelieHUS HA e - f, BHl DOIYYUTS ¥ =

3anaga [I

Jlauet cropoust AB, AC a ocHOBaBHe BC tpeyroasauxa ABC
M U3 BepHIHHK yriaa A Ha OCHOBaHWe OMYNIeHA BHICOTA AD.
Haiita orpeskn ocHosanmsg BD m DC (dur. 15).

Nomomam AB=a, AC=0b, BC=c¢ n
BD — z, torma DC Oyuer ¢ —x. Tar kar

AB?* — BD? (a2 — x?) = A D?

AC?— DC2 (b2 —¢® | 2cx —a?) = AD?,
TO BBl HOJYYHUTE, qTo
a? — a2 = b® — ¢® -} 2cx — 2%,

u TocJe TNPHBECHUSN

z — a? — b2 c? )
2c

C menpio MOKA3aTh, 9TO BCe TPYAHOCTA BCEX 33jaT MOTYT
6HTH paspemeHsl Ha OCHOBAHHUE OHOI JWIIb IIPONOPIHOHAIBHOCTH
nmHnit n 6e3 momomm 47-ro Tpeps. IepBoll KH. ,Hagan® (xorda
i Oollee OKOIBHEIM IYTEM), i CIMTAI YMECTHHIM NIPHUBECTH 3/€Ch
eme APyroe peuicHme TOil ke 3aMadid. ‘

Onycrate m3 Toukm D) Ha CTOPOHY BA uepnerpuryasp DE.
CoxpaHuB 32 JIRHAAMEA UX 0003HAUCHAA, BEH HOIYIHATE AB:BD=

r3

—BD :BE, nin e a:x=x:x~2HBA——BE<a~—-—> = EA.
a

a

Touno rak sme EA :AD = AD :AB, oTRyR&a
EAXAB(a®—x?) = AD
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N3 rpeyroasamra ACD BH mOTydnTeé CHOBA
AD?=b% — ¢? } 2cx — 22,

OTKY/Z1a, KaR M Ipemxne, HaMpere

x_____a2—b2—}-c2 .
2¢
3apgaga III

Jlann mepuMeTp M LNOMAAb UPAMOYrOMBHOTO TPEYrOABHIKS
ABC. Hatitu runorenysy BC (¢dur. 16).
Tlonosute TepEMerp PaBHEIM @, TIIOMAAb PaBHOU b, BC=zx

u AC — y. Torma AB =V 2 —? m, sEawmr, nepumerp (BC+
4 AC -} AB) Gyner 2y - V z*— y*, a mnimomanp (%—ACX

X AB> 6yner —;—y VY #® — y?. HosroMy C

zty+VE—yt=a

1
—2—3/ y 332—‘y2 = b2, Our. 16
N3 mocaenrero ypapHEHAA

Ve—g@ =2
Y

Yro6sl 136aBUTHCA B IEPBOM YpaBHEHHHW OT PajimKajaa, s II09TO-
2

My OuOly B HeM sMecro )/ 22 —y® W MOIYdal0

2562
y

_'—_a’

z 4y

WJIH TI0Cjie YMHOMREHHs Ha Y H npuBegeHns

y? = ay — xy — 2b°.
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Ilasee A BHYATAKO H3 ofenx CTOPOH HepBOro ypapHeHmd ¥ --¥,
9TO MPUBOXUT €T0 K BHALY

Vat—y? =a—x—Y.

Tlas 0cBOGOMIGHHAS OT PajUKada f BO3BOMY B KBAAPAT a Tmoxay-

9310
22 — y? = a® — 2az +4 2% —2ay + 2zy + y*,

qT0 Mocie MpHBefeHWs U [eJeHns Ha 2 npaer

@2

y? _—=ay+ax~—xy———£ .

HaxroHel[, eCJIM IPUPAaBHATHL [ABA 3HAUCHEA y?, TO NONLYIATCH

2

ay - ax —xy— —2—: ay — xy — 2b%,

YTO OPABOJHATCA R

OTKYy A
a 25%
L = — ——
2 a

Jipyroe pemenue. TlonoskuM HOJIOBUHY IlepHMeTpa pas-
HoOlt @, UIOMARhL PaBHOM b% BC =z, Torna AC +AB=2a —z.

Tar xar 2(BC2) = AB? -+ AC? n 4b* = 24BXAC, 70
22 1 4b? = AB? | AC? - 2ABXAC = (AB4-AC)? = (2¢ —z).
S3HAYUT,

12 4+ 4b2 = 4a® —har + 22,
OTKYAA
b2

T—=q—— =«
a

Bagaga IV

JlaHn TepAMeTp ¥ BEICOTA LPAMOYTOMBHOTO TPeYTrOoILHUKA.
Haitrm rpeyromsuns ($ur. 17).
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Tlonyctum, 9ro B Tpeyroasamre ABC mpaMoit yrom ecrs C
m CD ecth BhHCOTAa, ONYINCHHAs HA ocHoBaHme AB. 5 Tloxo-
sxuM AB 4+ AC-+BC=a¢ n CD=0b. Ecam B3ATL OCHOBaHHe
AB =z, 10 cymMa cTopoH Gymer a — z. llpegmomnosmym, aro pas-
HOCTh TEX Ke CTOPOH ecTh y, Torga OOmpmas cropoHa AC =

= a—zty , a MeHbmasag BC = a”:— Y . Ilo cBoiicTBY mpaMO-
2

YLOJABHOrO TPEeYTOMbHMKA AC: -+ BC?= AB% T e.

@ —2actat Lyt o, o
5 .

Kpome toro, AB:AC = BC:DC, . e.
ABXDC = ACXBC, nan

>
| DS
=

a? == 2ax - 2% —y?
br v
4

|

®@ur, 17

W3 nepBoro ‘ypaBEeHHA

y2 = 2% -} 2ax — a3,
a U3 BTOPOTO
y? = x? — 2az -} a* — 4bx;
cJIef[OBATEJIBHO,

x® -+ 2ax — a* = x* — 2ax -} a® — 4bz,
970 NPHBORATCS K
bar - 4br = 2a?,
OTKYRA
a2
% 4 2
Teomerpmyecku 9TO O3HAYAET: B KAMAOM NPAMOYLOIBHOM

TpeyroabHUKe CyMMa HepEMerpa W BHICOTH OTHOCHTCHA K Iepu-
MeTpy, KaK TMOJOBHHA NepAEMETPa K OCHOBAHUI.

Ecam w3 a BuuUeCTh 2z, TO B OCTAaTHE IIOJNYYHTCS ,

a-+b
A30BITOK CTOpPOH HaJ OCHOBAHUCM. ITO B ¢BOIO odepelb O3HA42€T,
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P

gT0 B KasKIOM IPAMOYIOIBHOM TPeyrOABHUKE CYyMMa IepAMETpa
A BEICOTH OTHOCHTCS K IEPEMETPY, KaK BHICOTa K mM30BITRY CTO-
POH HaJ| OCHOBaHMEM.

Bangada V

T[ans OGHOBAHWE IPAMOYTOTFHOTO rpeyronpBEnka AB mcymMMa
srcots # cropon CA -+ CB—+-CD. Haiiry TpeyroabHHK.

Mlonomam CA -+ CB--CD =4, AB=2b, CD=z, Torna
CA-+CB=a—2.

onomnre AC—CB==Y, Tord AC = a_zzj'—‘ii u
CB=2—2—Y.
2
Namnee, AC?-}+ BC? = AB?, nan
at — 2azx -+ «® - _1,93_z b2
2
Kpome roro, ACX CB = ABXCD, uin
a? — 2azx 4 22 —9y° — bz .
A
CpasauBas 9TH ypaBHEHHS, BH [oaydJuTe
2p% — a2 -} 2ax — 2* =y*= a® — 2az -} 2? — &bz,
w mocie IpUBefeHHs
22 — 2az -} 2bz — a? - b%,
OTKYHAA
z = a -+ b—V 2ab - 20 -
foin s

TeoMeTpHYECKN DTO O3HAYAET: CIH w3 CyMMHl IlepuMeTpa i BLICOTEI
HpAMOYTOJBHOIO TpeyroALHUKA BHTECTD CPeAHIoI IIPONOPIHUO-
HaJbHY MeEHIY 9TOl CyMMOIL U yABOCHHBIM OCHOBAHHEM, TO Pa3-
HOCTL IPejCcTaBIsieT co6oit BHICOTY.
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Npyroe pemenne. [loromnm CA-+4-CB-4+CD=a, AB=10

xV_b;—xz x+

-+ CB -4~ CD=a, uin CB4-CD = a —=z. (nreposarersHo,

u AC = x; Torga BC:Vb_z——:cz, CD =

b——‘g-i]/bg—-as2 —a—2x.

Bossogs 06e CTOPOHH B KBajjarT U yMHOmad Ha b%, MBHl NONYInM
— x4 — 2bx3 |- 20% -+ bt = a2b? — 2abx - bP22.

[lepecraBisst wieHs YypPaBHEHNA W PAcHOJAras WX IO MNOPAAKRY,
6ynem mMeTh

842623 - (3624-2ab) 22 L (268 |- 2ab?) 3} (b4 2ab?-}-a?b?) =
— (26 - 2ab) 2? - (4b® |- 4ab?) © - 26 - 2ab®.

W3piekasgs xopeHb m3 obenx CTOPOH, MEH HOXYydYnM

o - bz - b% - ab = (¢ + b) Y 2ab - 282,

a BHOBb WM3BJIEKas HOPEHb, HalieM, 4YTO

1 1 1
= ——bh L -_—h2 - -
x 2b3l/2b—{—2ab

jtl/b]/%lﬁ—-[— ~ab—- b*—_ab.

.A B F DEC

im

dur, 18

I'eomMerpunueckoe nocrpoenue. Ilonomnure (dar. 18)

AB = —;‘—-b, CB = —}a, CD = %AB. Bospmure AE cpepneil

9  Heoron. BeeoSmas apudMeruka
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IPOHOPIUOHATBHON MEHLY b uw AC, a EF cpeaueil Iponopruno-
HaabpHOM Mempy b m DE m oraomure EF ¢ obeux cTOpoH OT
vousn E. Jimgun BF, BF Oynyt AByMs1 ¢TOPOHAMU TPeYTOALHUKA.

3anaga VI

B npAMOYroipbHOM TpPeyrodbHUKE ABC paHBl cyMma CTOPOH
AC 4 BC wn sricora CD. Hafirn TpeyroibHAK (Qur. 17).

Tonosum AC + BC =a, CD = b, AC = z. Torma BC =
—a—xz u AB =V a®— 2ax - 2z%. Kpome roro, CD:AC =

ax — x°

B,
/1 a R

D . AR @ 2HAY

. CiepoBatelibuo,
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Apyroe pemenme. Ilomomum AC+ BC =a, AC—
—BC =y, AB=xuDC =b (fur. 17). Toraa Ac_:f%;@/_,

BC=12"Y TtV qCr | Bl AR —2, a2 TT¥

2 2 4b
— ACXBC = AB ==x. Iloaromy
LC D
22 — a? = y? = a% — 4bx A B G | .1
v’ L C
u
x? - 2bx = a2,
..F
WsBneyenne wopua macr £

xzmb+Vbz+az,1 Dur. 19

lostomy B mpuBenennom nocrpoenun CE ecrts rUNOTeHy3a HCKO-
moro tpeyroasHura HCE. Bor wrax wmommo 6EICTPO TocTponThH
TPEYTOJBHUK B 9TOH U HpegHIYymielH 3ana-

93X 1[I0 JAaHHEIM OCHOBAHHUIO M BEIcoTe. Ilo- rH
crpoiite mpamoyroarhuk CG (dur. 20),
CTOpOHa KoTtoporo CFE ecTh OcHOBaHWE
TPEYroXbHNKA, a cropona CF — Bricora. Our. 20

Ha CE ommmmre nomywpyr, KOTOPHIiA

HepecedeT npoOTHBONONOKAYI0 cropory FG B H. Iposennre npsA-
meie CH n EH. Wckombiit Tpeyronpaug Oyner CEH.

G

Sagaga VII

B npsamoyroanuom Tpeyroapnuke mamni CYMMa CTOPOH B CyMMa
BRICOTEI M OcHOBaHHA. Haiftu tpeyrompuur (dur. 17).

Ionomum, aro cymma cropon AC u CB ects @, CyMMa OCHO-
BaHHA AB u BeicoTH CD ecth b, cropoHa AC — z. OCHOBaHUE
AB =y. Torma BC = a —2z, CD=b—y,

a* — 2ax -+ 22% = AC? 4- BC? = AB* = ¢,
ax — 3% = ACXBC = ABXCD = by — y* = by — a%-+}2qx — 252
g*
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132 1IPUB

"
by = a? —ax -+ 2%

Bossenem a® — ax-\-2* B KBA[PAT U at — 2a3x-)-3a%z® — 2ax3-+xt
npupaBHAeM b%y?, T. ©. 22b% — 2ab%x -} 2b72°. Pacnonarad 3aTeM
qieHsl ypapHeHHAA MO IOPHARY, MBI TOIYINAM

24— 2q23 - (3a® — 252 2 -} (2ab* — 2a%)x -+ a* — a2b? = 0.

TlpubasbTe © ofenx cTOPOR 1O b*— a2b?; Torja ypasHeHue Ipa-
mMeT BHAJ

24— 2qx8 - (3a® — 2b2) 22 -} (2ab* — 2a3) x + a* — 2a2b? - bt =

— bt —a?b?.
M aBiedenue U3 obeux CTOpPOH ®BaJPATHOTO ROpHS JHacT
2 qx -t a?—b = — bV b2 —a?

a TOGTEYIOmee W3BIETSHNE KODHA
I
1 9 3 .2 2 3
x:—;—z—a—_}— b——za——b‘/b —a?.

TeomeTpudeckoe mocTpoeHHE. BospMmuTe CPeAHION
I pOmOPTAOHALBHYIO R memny b-1-a 1 b — a, CPEeHI Iponop-
OUOHAILHYIO S memny Rub— R 1 cpepH00 [IponopuNOHaTLHYIO

1 1
T wMemny —-2—-a + 8 n-—;a __S. Torma cTOPOHH TpeyroibHARA

oynyr —;~a+T 7 —;—a—#T.

Japgada VI

Tlans: TWIOWAAD, mepuMerp U OfUH 13 yraos A KAKOTro-Imodo
TPeyroAbHAKA ABC. Onpenexnnre BCC ocranpHoe (dur. 21).

TlonomuM nepumerp = &, uromanp = b2, U3 BepUINHE KAKO-
£0-I00 HeW3BeCTHOTO yId, ganpumep 13 C, omycruTe BHICOTY CD
Ha IPOTHBOJIERAMYIO cropony AB- Tax xag yrom A pam. 70
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6yner masecrHo orHomenHe AC K CD, KOTOPOE NOIOHATE PABHLIM
ex

ornomenno d k ¢. Iloxomwnre, painee, AC = x, TOrAa CD = -

Ecau paspenuth YABOGHHYIO INIOMALb Ha CD, 1O mnoayyurcH
AB = 24 . IlpuGasbre K sromy AD, T. e. ]/—AC2 CcCD?,

exr

9]

J—
we Ede — €2, W BH HOIXYYHUTE

BD — 2b d f,]/dz—ez .
ex d B A

Posoansown

---------

=

K wsagpary BD npubasbre C D?; nomydarcs

Be? — b4d=_+_ _{_éb VE—¢

ex?

Buuarure, naiee, u3 nepumerpa AC u AB, pasHOCTH oyner

22
B’C~”a~—x—--ﬁE .
ex

2
Ksagpar a —z — H, T. €. —2a:c—[—x2—4°-5b—d+4bd+
exr

bid? ..
- 1‘2 npupaBHsiiTe paHee HAlAeHHOMY KBaJIpaTy; TOTN3, or0pa-
e°x

2 2

ChIB&f paBHbIE YICHBHI, BHL IIoay4uTre

2 2
ex e
oy Ab’d E__e2
Eciau 0603H29NTh AAHHEE WIEHH & —-]— A ]/d — e yepes

4af, To mocie IPUBEAEHUs HOTYIUTCH

OTHY A
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Mpt mpumin Ost K TOMY #© ypaBHEHMIO, ONpefleNAfd CTOPOHY
AB, ubo cropouhi AB 1 AC coBepIIeHHO PaBHONPABHEI OTHOCH-
rennHO Beex yeaopmit sanaum. Ilooromy, ecii npuHATE, 9T0 AC

a a
ecTh f_ml/ fz_zl_’;fl_, to AB dyner f—l—-l/ fz__gf’z_d, u oGpar-

e

1o. Ecnm BeiwecTh cyMMY JBYX CTOPOH 2f w3 mepmMerpa 4, TO
PasHOCTH JACT TPETHIO CTOPOHY BC = a — 2f.

3araga 1X

Jlamubl BEICOTA, OCHOBAHWE H cyMMa CTOpOH; HafiT# TPeyroas-
nuk ($ur. 21).

[lomomnam BEICOTY CD = @, NOIOBUHY ocuoparns AB paBHO#
b, IONYCYMMY CTOPOH == ¢ 1 UX HONYpPasHOCTh = Z. Boapmas
cTOpOHA, HAUPUMED BC, 6ymer ¢ -z, a MeHbIIad, AC, 6yner
c— 2.

Bruras CD? w3 BC?, B Noaydure, UTO

BD = V & - 2¢z -+ 22 — %

a oyt CD? us AC?, moaydnre

AD =V & —2¢cz+ 72 — a®.

Temeps BoiaTHTe ADB 13 BD, rorma

AD = V& F 2cz 22— 0®— 2b.

Bozsea B kBagpar 00a 3HATSHNA AD u pacuoliomuB YJSHE IO
nopARKy, BH Oyjlere AMeTh

b2 bez=b)c2-+ 207 - 72 — a®.

HaxoHel|, cHOBa BO3BEAA B KBaApaT N paclioiOKMAB WO HOPANKY,
Rpl TIOJIYINTE

272 — b272 — b%2 — b%a® — b2,




NPUBEAEHKRE K VPABHEIUAM TFEOMETPHMYECKUX BOIIPOCOB 135

OTKY/I&

B —

z:b]//ri__ a*

2 — bt

CropoHst Temeps GVAYT M3BECTHHL,

3agaga X

Hanbt ocrosanme AB, cymma cropon AC -} B€ u yrox C.
Onpepemury croporu ($ur. 22).

Ilonosknte OCHOBAaHNWE == @, NOJAYCYMMY CTOPOH =— b m HX
MONypasHocTh = ¥. Boasmaa cropoua BC O6ymer b -+ x, a MeRs-
mag AC Oyaer b — x. 13 BepmmAN waroro-anGo
HEeMBBECTHOTO YIila, CKameM m3 A, OIycTATe BHI-
cory AD wa upormBonemamyo cropory BC. Taxk D
KaK yrox C faH, To OyAeT U3BECTHO OTHOHNICHN® '

AC v CD; TONOKHAM €ro paBHBIM OTHONIISHHIO d
eb-—ex

C

K e; torma CD = . Bwmecre ¢ Tem, co-

dur. 22
rmacHo mpemt. 13 sropoit wmH. ,Hawan®,

A0 — AR® Log B2 o 2
= ?BC+ 2w e ;;_2;2 ® —(CD. Takum obpazow,
x

BHl IIOJIy4aeTe ypaBHeHUe MemAy 3HavdeHumamm CD, a npusejeRmne
3TOT0 YPaBHEHMH HaCT

P da? -|- 2eb* — 2db* .
2d - 2e

Croponn temepsh 6YAYT M3BECTHHL.

BruBog Oymer mpomie, eciam Mel cTaHeM MCKAaTh YIBL TIpH
ocHOBaHmN. JleficrBuTensHO, ecam mpoBectH Ouccexrpucy CE
RaHHOTO yriaa (, IepeceRalIIyI0 OCHOBaHMe B TouKe K, To
AB:(AC + BC)=AE: AC=sin ACE :sin CEA. Buuta n3 yria
AEC mn mn3 ero pononHennd BEC nomosuny yria C, BH IOJAYYNTE
vrasl ABC w BAC. 58
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Bamaga XI

Namel cTOPOHH TPEYrONBHAKA, maiitn yrast ($ur. 23).
TlomosKuM cTOpOHE! Tpeyroasaura AB =a, AC = b, BC =¢
B AOUYCTHEM, 4TO MIISTCS yroad A. Onycrare na AB shicoTy CD,
M pOTABOIEHKANYI0 YTy A. Ilpempge Bcero Bu mMeeTe b*—c¢? =
_ Ac?—BC® = AD*— BD* = (AD - BD) X (AD — BD) =
AB X (2AD— AB) = 2ADXa—a?,
r. 6. b2—c2 = 24D X a—a>.
CaemoBareabHo, AD = —a—a - o

2a.

P 1o f1aeT UepBYI0 TEOpeMy:
£ D ) I. AB ornocurca k AC - BC, Kax
AC — BC x 4erBepToil IponNOpHNUOHALD-

Qur: 23
aoit N-AD = 4B j Al Ianee, AC oT-

Hoeuress ® AD, Kar pagAyC K KOCHHYCY yria A.
Kpome Toro,

DO — TG ADhee MBI e W
a
=(a+b+c)><(a+b-¢)><(¢——b+c)><(—-g,_|-b_[_c) .

hag?

VMHORAS 37eCh KOPHE Y3 YACHHTENA W 3HAMOHATENIH Ha b, MH
noJy4nM M BTOPYIO TeopeMy:

II. 2ab orTHocmTes K cpemHell mPOTOPIUOHATBHOM MEMAY
(atbFfec)yxX(at-b—c) m (a—b-1+c¢) X (—a 4 b-|c), war
pagmyc K CHHycY yria A.

Oraoxure Ha AB npamywo AE =AC(C m npoBefure CE; yrox
ECD fyzner paBeH TOTAA HOJIOBAHE yraa A. Beature AD us AE;
pasHOCTH

DE = b__l,a_ (52—6‘2):: 2ab — at— b - c? _
2a 2a
_{eta—0X(—ath
2a
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H, CJEeA0BATENBHO,

DE? — (c+a—b)X(c+a—b)X(c—a+b}X(c——a—{—b)

hat?

Aro maer III m IV Teopemsl:

II1. 2ab ormocmress % (ct-a—0b) X (¢—a - b), maw AC
x DE m wag pajguy¢ K CHHYC-BOp3ycy yria A.

IV. Cpenmaa NpOTOPLMOHATBHAA MOHMAY d +b+cma-+t
~+ b — ¢ OTHOCHUTCA K cpenneit N PONOPIUOHAIBHOMN MEIKAY ¢ +-a—b
ac—a-b (wag CD x DE #) Kak pajmyc K TaHIEHCY [OJo-
RUHBL YI%ia A WK 7€ KaK KOTAHTOHC NOTOBNHH yraa A x pagaycy-

Kpome Toro,

Tl — @2+ b—-Ez _ 2ab? 4 b —ba® — b

a

:%(c—-}—a—b)x(c——a—}— b).

dro paer V u VI TeopeMnl:

V. CpepHsisi MpONOPIHOHATBHAA Memay 20 | 2b orHOCHATCH
K cpejHell NPONOPIHOHANBHOA MEMAY ¢ +a—b u c—a -+ b,
i ke 1 otHocmTCA K cpenHeit nponopn;nonazlﬁﬂoﬁ MeRLY

cta—b o e=etb oy AC x ~CE man CE x DE n) xax
2a 2b 2

pajiEyc K CHHYCY IO/OBHHEL yria A.
VI. CpepHsig mpomopHHOHAIRHAA MemkAy 2¢ U 2b OTHOCUTCA
K cpejHell HPONOPIHOHATBLHOM MEHRAY a-+b-t+cmatb—c
(rax CE ® CD m) Kar papuyc X KOCUHYCY IOJOBUHBEL yIiIa A
Eciau KpoMe yIaoB Tpefyercs HaITH IIOIafib TPEyroJbHHUKA,

AR2
A mcKoMas miomlafb Oymer

10 HY’HO YMHOKHTH CD? na

paBHA KBAJpPATHOMY KOpPHIO U3 oTOTO TipoM3BefeHud,’’ T. e-

1

TR o)X (—a+b+o).
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Samgaua XII

Jlanul CTOpOHEL W OCHOBAaHHe HEKOTOPOrO IPAMOJNMHEAHOTO
TPEyTONbLHAKA; HANTH OTPe3KH OCHOBAHMA, BHICOTY, IVIOMEAAL 1
yraol {pur. 24).

Tonyctum, uro B Tpeyroasanre ABC pamsl cropoust AC, BC
u ocuosanme AB. Pasjenmte AB B I momonam m (UPOROIRUB
ee B ofe cTOpORmEI) oTioKHTe HA Heilh AF m AE, paBHEle KRam[ad
AC, w BG n BH, pasusie wamugan BC. Ilposepmre CE u CF,

F A E B
Our. 24

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

u us roukm C ouyctmre Ha oOcHoBaHMe Bhicory CD. Torpa
ACt—BC*=AD* - CD*—CD*—BD*=AD*— BD? = (AD

+BD) X (AD— BD) = ABX2DI. 3uaunr, DI—=

AC?— BC*

248
HNamxee, 2AB:(AC-+BC)=(AC—BC):DI. llpn momoumn 5ToH
TEGOPEMBl ONPENONANTCS OTPe3KH OCHOBAHMAL.

Boiatate DI ns IE, 1. e, n3 AC — IEAB; Pa3HOCTH

BC? — AC:-1-24C X AB — AB*®

_DE:: H
24B
nan
__(BC-FAC — AB)X(BC — AC - AB,
24R !
nJIu
__EHXEG
24B

Uz FE nan 2AC euurmre DE : pa3socTh

FD e 1C*124ACXAB--AB? — BC?
o 94B ’
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nJian
_ (AC-FAB+BO)X(AC+AB — BC)
o 24B '
nan
_ FGXFH
94

Tax rar CD ecTb cpeNHSAA MPONOPIHOHATBHAT MEIRLY DE n DF,
CE — cpenHAsA OpONOPINAOHATIBHAS MEHAY DE n EF, a CF—
cpenHAS MPONOPUMOHANBHAA MOKLY FD n FE, T0

D= VFeXFHXHEXEG ’
2AB
/
CE:V ACX HE X EG
/ 4B
n
CF — / ACXFGXFH

AB

AB
VMHOMBTE —— Ha CD n BH noayugrte IJIOMAadb

=

:‘1-1/ FoX FHXHE X EG-

Vroi A MOMHO OMpefelamTsh Ipu MNOMOIHE PANA Teopem:

1. 2A4BX AC: HEX EG=AC : DE=pajnyc : caayc-Bep3ycy
yraa A.58

1. 2ABX ACXFG: FH=AC : F D==paiuyc : KOCUHyC-Bep-
3ycy A.

III. 24B X AC:VFGXFH X HEXEG=AC: CD=panu-
ye:curycy 4.

IV. VFG X FH :V HE X EG == CF : CE = paauyc : TaHTeH-

A
¥y 5 -

V. VHEXEG:V FGXFH=CE : CF—pagnyc: KOTaHT6H-

A
¢y TOTOBHHEL ‘= .
2
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V. 2VABXAC:VHEXEG = FE :CL = pamayc : oi-
A
HYCY -—2——.
VII. ZVABXAC:]/FGX FH = FE: FC = papuyc : KOtH-

A
HYCY -§— .

3agaga XIII

Berapars faHHyo opamylo CD B JaHHBE yroi CBD 1aK,
gyro0u mpsamas DA, DpoBefleHHas u3 ee roEna [ B JaHHYIO
TOURY A Ha OpPOROIKEHRM Lipi-
moit CB, o6pasosaua yroa ADC,
pasuuiit yray ABD (¢ur. 25).

[onomure CD=a, AB=b,
BD = z; TorAa BD:BA =

—CD:AD = AD:i‘f. Ony-

®dur, 25
CTATE IEePUEeHAURYIAP DE; torga
2 a’b? + b2
—_— —_— — X —
DBt — AL+ BA? 2
BE === + - d P
2BA 2b

Tax wak yroa DBA jan, TOJOMRHTE BD: BE="b:e, 4ro pact

ex
BTOpOE 3HA9YeHUe BE = CaenoBaTenbHO,

a?h?
g2 — L prt2er,
1}2

OTKYAQ
7t — 2ea3-L-bgt — a?b?=0.

Bagaga XIV

Haittu TpeyrobHIR ABC, Tpu CTOPOHEL KOTOPOTO AB, AC,
BC wu smcora CD o0pasymr apudMeTHIeCRYI0 TIpOrpeccuio

(ur. 26).
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Honomare AC=—=a, BC—=x; Torga DC=2x —a n AB=—2a—1=.
Hamnee,

AD=VAC* — DC*=V baz — b4a2?

BD =V BC* —DC*— V hax — 32— a®.
Takum 06pasoM, ¢ APYroi CTOPOHH, ¢

AB=V bax —4a? |- V bax — 32® —a?,

¥, 3HRYHT,

2a — x=V haxr — 4z® + VY hax — 322 — a?, A b B
@Dur. 26

1284

2a — z—V hax — ha? = V hax — 3x? — a®.
Bossepsi o6e cropoHH B KBajpar, Mbl HOJNYINM
4a? — 3% — (ha — 2x) X V haxr — ha® = 4ax— 32* —a?,

niIm ke
5at — hax=(4a — 2z) )/ baz — 4a®.

CuoBa po3Beng o6e CTOpDOHHI B KBajpaT ® pPACHONOKMB WICHLI
0 TOPAAKY, MBl IOIYYUM

1624 — 80ax3 - 144a32?—104a%c—+ 2504 =0.
Tocie nemenms Ha 2x — a 9T0 ypaBHeHue IpuUMeT BUR
8z% — 36ax?--54a%r — 25a®=0.
Pemine ero, Mel BHIpasmM 3HaUeHHEe & 4epe3 4, KOTOpPoe MOMHO
BHOpaTh IIPOM3BOJLHO. 3uas a m z, nocrpoiite TPEYroibHAK CO
croponaMm 2d-—, @ W T; BHICOTA, ONYNEHHAA B HOM HA CTOPOHY
2q — x, Gyner paBHa 2 —a.
JleitcTBEA HECKOIBKO YUOPOCTATCA, €CAH A TOJNO0MKY PasHOCTH

CTOpPOH paBHOW d, a BEICOTY paBHOH Z; pe3yApTApYIOMee ypas-
HeHye NpH 3TOM OYHeT

28— 24d?x 1 48d5,
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3anaga XV

Haiitu tpeyronsEnk ABC, tpu cropoHb KoTOporo AB, AC,
BC wu sBelIcOTa CD o06pa3syor TeOMETPUIECKYI0 IIPOTPECcCHIo

(¢pur. 26).

Honomure AC=x u BC=a, Toraa AB=91;;i u CD:_—?—Q
Hanee, ’
AD=V ACr— cmwl/ 22
n
BD=V BC? ———_J_D:sz——l// a® —‘-‘;:-.
z
3gayur,
2 CTTT A e
wq%‘(zx‘“?):‘— ]/ 12_%2““.—1/ az_%’
M 7Ke

s T g%

z2 a
Y azm.__ — / x2.—v—
a

Bosseas oGe cTopoibt B KBAJPAT, MBI HOTYIUM

R 2x? , at at
a2
nJjiv

gt — q%z2——qt=—2a%2 V2® — a*.
Croga BO3BOAA OBe CTOpPOHH B EBajpar, 6ynaeM mMerh
28 — 2a2x8 - 3ataxt — 2a82% a8 = 4atxt — La®a?,

AN
28 — 2a2z8 — gtrt-'-2a%2% +at=0.

Paspesure 970 ypasHeEme Ha rt—a’2®—af; 910 pacT
2t — a2 — a4, CregoBaTeibHO,

1t =a2x?-at.
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Wssraexan KOpetih, Mbl IIOAY%UM

2 /4

_ f],/"s“
X4 — —_—
Rl

WUrak, subepure pduHy ¢ uian [C H#poM3BONLHO H IOJOMHKUTE

BC:AC=AC:AB=1:'/%—{~I/§—. B mocrpoemnoM 1o

oTEM cTOpoHaM TpeyroabrHuke ABC Bhicora DC Gyper HaXOqUTHCA
B TpedyemMoM OTHOIIEHHU K cTopoHe B(.

Npyroe pemenue, Tak wak AB:AC=BC:CD, ro
A yrBepkpaw, uro yroa ACDB-— npamoit (fur. 27). Eean B 570
orpuilaere, To, npoBeAs CL, nocrpoiire
upamoit yroa ECB. Torga (npema. 8 k. 6
,Hauax“) rpeyronsuanen BCE u DBC 6y-
oyt momoGusMm um, 3Haunt, BE:EC=
=PBC :CD, asnaunr, BE: EC=AB: AC.
Quycrure wa CE nepneEpnryaap AF:
TOLNA, B CHJIY UApaaeqabHOCTH JRHUNE AF ®nr 27
a CB, BE:EC= AF:EF = AB: FC.
CremoBatensHo, cordacHo mpemia. 9 k. 5  Hawaxn“, AC=FC,
T. €. THNIOTEHY3a NPAMOYTOIXBLHOI0 TPEYrodbHWKA paBHA OXHOU h3
ero ¢TopoH, uro mporusopednt mperi. 19 km. 1 ,Hawan“.5® 3na-
unt, yrou £CB He MomeT GHTh IPAMBIM, H, CJIeH0BATEIHHO, TAKOBEIM

nomeH 6urth yrox ACB. Tooromy AC?|-BC*=AB:. Ho AC*=
=AB X BC n, saaunt, AB X BC-1-BC*=AB?. Wseaeras 0TCIO-

BC S/
2

ja HKOpeHb, BH Haligere, uyro AB = »Z—B(,‘z. [loxno-

swute nosdromy BC: AB=1: n BospMure AC cpeqHeit

1+Vs
2
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IpPONOPIAOHANbHOR MEKAY BC u AB. Ecau noCcTPOUThL IO ITUM
¢TOPOHAM TPEYTONBHUK, TO JINHUN AB, AC, BC, DC 6ynyr uenpe-
PHIBHO IPONOPHUOHAIHHEIMH.

3amaua XVI

Hocrpours Ha [AHHOM OCHOBaHMA AB tpeyroasaux ABC,
BEPIIEHA KOTOPOTO ( JNeIKAT HA AHHON 1O TOJOKEHA0 NMPAMOI
CE m OCHOBaHHE KOTOPOrO ecTh cpenuee apudmermIECKROe CTOPOH
(pur. 28).

Pasnennre ocHoBanme AB monosaM B F, mpojoizKuTe €ro 10
nepecedenusi B ToUke E ¢ ARHHOA IO IONOHEHMIO npamoit EC B
ONTyCTATE HA OCHOBAHI® BHICOTY CD.
Ecan monomnrs AB=—a, FE=b m
BC — AB=z, 10 BC=a-3x, AC=
—q — x u, coracao mpemr. 13 wm. 2
, Hagaa“,

Caepoparensuo, FD =2z, DE=b-- o n D=V CB* — DB:=

I/ ~f;—a2 __ 3,2, Tax xax noxoxenns npausix CE u AB 3a1a-

Hbl, TO JRAQHHHMH SBIANTCA TaKKe yrod CED wu, 3HAYHUT,
orgomenne DE r CD. Ecim momouTk 5T0 OTHOUICHHE PaBHLIM

d & e, TO HOXYIATCA NPONOPLAA d:e—:(b—{—Zx):l/ %—aﬁ ~—322.

CocraBuB TPOU3BEJEHHAA KpallHUX 1 CPELHUE q1eH0B, MBI IOJY-
yuM ypaBHEHHe

eb +Zex:d‘// %—az——sz,

a BOZBENA ero CTOPOHHl B KBafipaT M PACHOMOAUB qJIeHbl 10
TopARKY, OyneM uMeTh



IIPHBEAEHHE K VPABHEHUAM TEOMETPAYECKIX BOIIPOCOB 145

3
-Z d2a® — e2b% — 4e2br

22—
4e%-|-3d>

WNasierad OTCIOA3 KOpPeHb, MEl Hailgem

9
— 2e*-|-d ] / 3¢%a? — Bet?-|- —- d’a®

4e2-1-3d?

X ==

Korga npamo Oymer z. 10 OyayT pmambsl rawwe BC=a +z n
AC—=a — x.

Samgauga XVIL

Tlamst croporst AB, BD, DC n AC, a taxke ofHA W3 [AAro-
aaneit BC meroroporo napaiaenorpama. Haittn ppyryo pmmaro-
Has AD (Pur. 29).

IMonycrum, Yr0 TOYRA  LiepecedcHMA
obenx pamaromaieil ects E. Omycrure Ha
auarogaidbs BC mnepnepauryasp AF; To-
raa, coraacHo npeada. 13 km. 2 , Hauaa“,
AC*— AB*--BC*

2RC

= CF m BMecrte ¢ TeM

ACR—ABPHEC? b Tag wnaw EC=BCw AE=L1 AD, ro
2EC 2 2

S I — —_— —_— _—
AC2ﬁ—4—AD2-{~~BCg AC?* — AB2?-L-BC?

|
u

BC 2BC

Tlocae TipmBeneHUA MBI IIOJYYIHM

AD=)/ 2AC* - 2AB*—BC>.

Otciofia Me:KAy IIPOYUM BHUIHO, 9TO BO BCAKOM Tapasieso-
rpaMe CyMMa KBajgpaTOB CTOpDOH DaBHA CyMMe KBaJ[paToB Amaro-
Hajeil,

10 Hroron. Beeofuian apudMeTHK L



I ——

146 OPABEJEHUE K VPABHEHUAM I‘EOMETPI‘I‘-IECRHX BOTIPOCOB

B3agaua XVIII

Jlagsl yribl, [si0Mma b 1 nepuMerp qeTHPeX yrOJIbHIKA ABCD.
Hajiru cropoHH (ur. 30).

TIpopoixuATe rapme-anb0 e CTOPOHEL, cramem AB m DC,
no mepeceuycHNA B rouxe [ U IOJOMHATE AB=2x n BC = y¥.
Tax Rak Bee YrJml AAHEL TO J@HBl OTHOUICHHH BC % CE n BE,
ROTOPHIE MBI [IOTOFKMAM  PABHBIMU ormomenuaM d K € I E f.

Toraa CE—:——CQgi n BE::—fy—, a 3HAYNT, AE:x—k—ﬁi.HOToﬁ

d d d
;ike TIPAYAHE JAHBL TAKKE ornomennsi AE
D « AD u & DE, ®OTOpHE MB TOJOMUM
c papHBIME OTHOIICHUAM £ xk dnh wd. To-
.... d dx
“"-\‘. Ta AD — __f_j_j-g- " ED —— ____—%_.-_iy— .
~E g h
A B
Iloaromy
®ur. 30 dr e
h d
i dx
n, 3HAYMT, CYMMa BCEX CTOPOH €cTh ¥ 4y ——:;t& -+
-+ —@—_:—fi — %"- . Tax xak oTa CyMMa paHa, TO 0003HAYBTE

d
ee a. [ua corpameHHsd 3aMeHATE - RAHHYI0 BeJIWIAHy 1+ ?+

d
+ —- wepes P a3 pamHyl0 BeJHIHHY 1 - J oy —fh— — _;,
r g

»

qepes 9. Torma Bpl momyuure YpPaBHEHHO
r

X
prt9y __ 4.
r
Kpove TOro, TaK Kak AaHbl BCE yriEl, TO IQHO U OTHOME-
pue BC* r TPeyroAbHURY BCE, woropoe f N0JNaraio paBHEIM

n r-3
m R n; TOrla TPEYyroJdbHAK BCE = Y~ . Jlago Taxke OTHOMI®-
m

uae AE? g TpeyroJabHUKY ADE, xoTopoe fi TIOJArap pPaBHLIM 7t
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d?z? + 2dfzy - Py’
dm
Ky mromans AC, npencraBagiomas coboif pasHOCTH STAX JBYX
TPEYrOJLHUKOB, A2HA, MHL IIOJI0REM ee paBHoi b2, CiemosatenbHO,
d2e® - 2dfzy + PPyt —dny® 4.
dm )

k d, Torga TpeyroabHnk ADE = . llocroan-

Teneps BH MMeeTe @IBa ypaBHEHUsd, NPUBEJCHUEC KOTOPHIX
no3BoanT BCE ompeneanth. [leiicTBATensHO, M3 MEPBOro ypaBHe-
ra —qy
P
ypaBHeHKE, TO OHO NpPUMET BHJ

HHUA ¥ = , ¥ ecIA 3TO 3HAaYeHue I NojACcTaBUTH BO BTOPOC

dria®—2dgqray + dg%? s 2afry — 2{qy* 4 Py —dny® e

pPm pm dm
de* _ 2fq
3ameHAX JJH COKPANIEHHA JAQHHYI0 BOIMUYEHY —— — —— —
p P
2 adqgr afr
— -~ —n Uepes §, NANAYIO BONMTMEY — = — yepes st
p P
r2a2

u, HakoHel|, JaHHYIO BeanunHy b%m — gyepe3d si¢, MH NO-

Jy9dAM, 9TO
y2 = 2ty + t(’,

HnJIBl 49TO

y=t-+ Vet

3agauva XIX

Oxpysxnrs npyn ABCD popomuoit ABCDEFGH pausoit
IIOmAnd U OfMHAKOBOI monclony mupuHn (dur. 31).

JlonycrnM, 9ro DIMpUHA NOPOKKE €CTH &, a ee miomanb a
Onycrare u3 towexk A, B, C, D na nmema EF, FG, GH, HE
nepuneanryaspn AK, BL, BM, CN, CO, DP, DQ, Al. [lo-
PORA pasfenuTcs Ha ueThHpe dersipexyromsnmxa KI, LM, NO,
PQ m uwetnpe mnpsmoyroasmmxa AL, BN, CP, DI, wroropue
pce MMEIOT MIMPUHY X W AJAHHHE, PARHHE JIBEHAM CTOPOH JaHEOrO
10*
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gerpipexyrompHnKa. IlomomuM CyMMY cropon AB - BC +CD -
-} DA = b, rorga cyMMa pPAMOYrOTBHAKOB Oyner bx.
[Iposepure 3aTeM JUHAU AE, BF, CG, DH u rax Xak

Al = AK, o yrox AEI = yray AEK = —%IEK = —;—— DAB.

TaxuMm o0pasom, Yrod AEI nas um, SHaunWT, JAaHO OTHOWIOHWME

exr
AI v EI, woropoe s moiaraio paBHEM d ® e; torpa IE = —.

d
1 1
Vuuoxbre [E Ha e Al, nnu > £, NAOHWAAb TPEYroJIbHNKA

F4

FM N ¢ AEI Oyper i;f:— B cuny paseH-

¢TBA YTJIOB M CTOPOH TPEYrOMBHMIM
AEK u AEI papsp u, 3Ha4uT, "Ie-
roipexyronbHus IK = 2 Tpeyroan-

makam  AEI = 3?- Tlostomun
E BL:LF =d:f, CN:NG =d:g n
®nur. 31 pP:PH =d:h (udo Bce oTH 0T-

HouIeHHA JaHbl, HNOCROJIBKY HaHbl
yIaIBI B, C, D), sl Haiigere aHAJOTHIHBIM oOpasoM, YTO
hx?

fe? ga?
gernipexyroasank LM = = NO == ] a PQ = Caenio-

BATENIPHO, CYMMa 9eTHpex YeTh PEX Yo bHIKOB IK LM
es 4 JZ =4

" NO 4 PQ pamma = A P T

HAH Ke, eciH

12

p
oot € —— f |- g -{-h=p, paBHa . Buaypr, o0WAA TIO-

M3k HOPOMEN

Eci ORENHATH BCe WIEHH! 3TOre yPaBHOHIA Ha {’i— U u3-

Bledbh €ro KopeHb, TO
__db -V 5*d® { 4apd
2p )
Halinsg TagaM o0pa3oM HIMPHHY JROPOIRKH, ee JIeIKO OmHCaTh. 60

xr =
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Jdagaga XX

W3 namnoii rouxn C mnposectn npamyo CF, obpasymoumywo
BMECT® ¢ JIBYMA JAPYTUMM NaHHBIME TO TOMOMEHMIO ITPAMEIME
AE, AF ! rpoyronsunk AEF panmoit BeamvmLi (¢nr. 32).

Ilporegnre CD napanmexsno AE n onycrare Ha 4 F nepnen-
RuRyIApst CB n EG. Ilonomure AD =a, CB — b, AF =z
u naomane tpeyronbHnka AEF pasHoii ¢2. B cmay T pono prmit
DF:AF = (DC: AE) = CB: EG, wm me(a_;-x):x:b:a:‘ix,

1 ,
. YMHOMKBTE DTO Ha —Q—AP H BH HONTY-

bx
a-tx

YATEC BOIWYUHY ILTOIAgHU TPEYIroabHUKA
2

BeapunHa FG —

AEF, paBHoil ¢2, B Bmjie . Ecam pac-

2a + 2z
HOTOKATE WIEHH TI0 NOPAAKY, YpaBHEHAO
OpUMET BUJ
2¢%z -1- 2ca
T

2% =

OTKYHa

¢ - Vet - 2c%ab
7 .

X ==

Touno tax e MomHO HIPOBECTA Yepe3 NaHHYIO TOYRY OPAMYIO
JIAHNI0, KOTOpPAA HAEJINT B JAHHOM OTHOMICHHNW KaROH-IH60 Tpe-
YTOMBHAR WIN 9eTHIPeXyrOJTbHUK.

Sagaga XXI

Ha pamno#t upsamoit DF opefiesiuth Taxkyl Toury C, 4710
pasHoctes upaveix AC u B(C, npoBeeHHEIX H3 Hee K JABYM
PPYyraM DaHHBIM IIO0 TNOJOKeHWIO TOYKaM A n B, ecTh Beanmumua
RaHBasx (dur. 33).

Onycrure u3 faHHEX TOueR Ha HaHHY0 NpAMYIO HepIeHn-
Kyasapsl AD u BF u nonomure A D=d, BF=b, DF—=c¢, DC=—z;

Toria AC =V a® - 1?, FC=z—c¢u BC=V 62422 —2cx|-c2.
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Nonycrum, uto AC ecTh OOmpmass u3 JIBYX NPAMBIX, 4 BC —
MeHBIIAg, W FMOJOMKAM WX PasHOCTH papHol d; Torna

Vadt a2 —d=1b-|-2*—2ex |
Boasogs o6e cTopoHbl B KBafpaT, Mel IOAYYHAM
a? | a2 J-d? —2dVa® | 2% = b® - 2% — e ¢

Ilponenas mpHBefleHHS H HOJOKHB JUIA
coxpamenns fauHoe a® - d*-—b%— €% =
=262, Mel jasee OyAeM HMeTh

et |- cx =dVa® | 2.

BHOBE B03BOisT 00€ CTOPOHBl B KBajpaT,
MH TOTYIAM

et - 2ce?x - c22? = d2a® +- d?x®
m mocje NPHBENEHHs YpaBHEHHA

2 i __ 22
22— 2elcx -} et — a’d »
42 —c? ’

OTRY AR

e’ + V etd? — a?d* - aPd?c*

d2_02

>

AHAJOTHYHO pelIaercs 3ajada, B KOTODOH MAHEL CyMM2 JunHUk
AC u BC wmam e cyMMa WM pasHOCTA HX KB3JParoB, Wi HX
OTHOUICHWe, WM IPOu3BeeHHe MW Yol MeWJy HEMH, 3 TAKME
3ajaga, B KOTOpOWl BMecTO IPAMON DC upuMeHHeTCH ORPYH*-
HOCTH Kpyra WIHM Karag-HmOyXb Apyrad KpHBaid; IpH sToM (0co-
GoHHO B IIOCJENHEM cJydae) BLIYACJICHNE OTHOCUTCA K TIp AMOVA,
coepuHAlomelt Tourkn A u B.
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Sagava XXII

HMansl no monomenuo Tpu upsvbie AD, AE, BF; tpe6yercs
OpOBECTH 4eTBepTyIo npamyw DF Tak, a106H ee wactm DE, EF,
3aKJIOYCHHEIE MesKAY NepPBBIMHM IPAMBIMA, HMeIW [aHHBIC NIAHEI
(Pur. 34).

Onycrure wa BF nepnemmaxyasp EG n nposeamre CE ma-
panaensio AD. Tpn nanHHe No NONOMEHNI0 LPAMEIE TepeceKa-
wrea B A, Bu H. llonomure AB=a, BH=b, AH=¢, ED—d,
EF=e¢ n HE=3z. W3 mnopoGua 1tpeyroavauxos ABH, ECH

nveeMm AH:AB = HE:CE, otkyia CE =22 u AH:.HB —
4

=HE:HC,orsyna HC = b F
[

Caomnre HB u HC u Bu 1o0-
bc + bx )
‘ — - Ha
Ziee, M3 MOAOOMA TpPEYroJbHMA-
roB FEC n FDB caepyer, 410
ED:CB=FE:FC, otkyna
F C=ebx ~+- ebc.
de
cany mpemi. 12 m 13 rH. 2
» Hagaa“

ayunre BC =

Haxouner;, B

EC:— EF? 1 . HE? — EC? 1
_ = — — -
o b FC=(c6) = FE— - CH,
T. &
a’r? alx?
— 2 fr oy 2
c? - ebx - ebc c? br
2ebx + 2ebe e - %z 20’
de c

nam

a’dz® — e2dc? _{q ebz _{_ ebc iz —a’zx— bz

ebz | ebe d d b
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c2—a?— b? eb
[loxosute 3Aech JIIs COKPaieHuA . - — m ¥ BH
10Ty 9uTe
a*dr? — edc? | ebe
= = mu.
ebr -+ ehe d
Ecan yMHORHTH BCe WIEHBI HA ¢ -, T0 Oyper
atdx? — edc? ebex - ebe?
e+ _ebex - ebeT g - mez.
eb d
3 a?d ebc 5 —ebc?
aMeHITe enle —m Ha p, mc— —— Ha 2pq U -+
eb d d
) 62d02 g,
- Ha pri. Toraa
e

22 = 2qx — r*

r=q VY ¢4

Haiina x, wun HE, nposennte EC mapalliellbHO AB, 3atem
pospmure FC :BC=—e:d n npoBeiuTe FED,— oHa 1 YAOBJIETBO-
pHT YCJIOBRAM BOMPOCA.

Bamgava XXIII

Tpebyercs onpefeTnTh TOUKY Z, 00612 AaI0IMYI0 TeM CBOMCTBOM,
gTO ecxi W3 Hee TPOBECTH K UYeTHPeM AAHHGLIM IO TIOJIOKeHUIO
npaveim F A, EB, F €, GD pop AaHHLIME YI71aMl YeTHpe npsiMble
ZA, ZB, ZC u ZD, 1o faHH 6ynyT IPAMOYTOABHAR 113 ABYX IIPA-
MuX ZA mZB, a tamske cyMMa ABYX pyrux ZC nZD (fur. 35).

BribepuTe OfHY M3 MAHHEIX 1O TOTOFREHUIO JUHANR, CHAMEM
FA, u ogHy M3 He3aJlaHHBIX CBOMM [oJOMKeHAeM, UMEeHHO JHHUAI
ZA, npoBeJleHHYI0 K FA; mo AnuHaM THX JIAHRIL MOMHO onpe-
nenuth Toury Z. IIpojosmuTe OCTATLHBE HAaHHEC 0 TOJIOREHNID
npsAMEe 0 Tepecevyenud © BHLIGPAHHBIMEA, TAK:He ITPONOIHREHHNMN
B cayuae HYMIHl, KaR BUIHO HA TEPTEHRE. Mososware EA =«
n AZ = y. Tar Rax yrae TPeyroTbHARA AEH panb, TO JaHO

x
orromenne A F v AH: noaomimn ero pagHbHM pK ¢, TOTAA AH=2".
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Ecan npu6asuts AZ w AH, 1o ZH = y - 22 . Tar rar yras
F 4
TpeyroiasHura HZB panel, 1o gano orbwomenue HZ w ZB; nmono-

JKHM €70 PaBHHIM n K p, Torda ZB = M.
n

Ecam, rpome toro, pamaylo EF o6osHauutek a, 10 AF Gyner
a—z. Tark Kar yrawl TpeyroabHuka AFI JaHn, TO MH IIOTO-
#aM otHomeHune AF w Al pasHEM p K r, 4ro jact Al =

— 27" | Buurmre Al u3 7
P K
AZ, pasuocrs Oyper IZ =
¥re—rzx
=y — ———— . Tar Kar yrian
P D
rpeyroiapuura ICZ pmaHbl, TO
mosokuM otHomenue IZ w Z(

PABHLIM OTHOWMICHUIO m K p, 6
__ py—ra-tru
Toraa 2 = m ) @ur. 35

AHasornggeIM 00pasoM, eciau BH 1oqaomure EG==b, AG: AK =
sh—sc—ly
P
Jlazee, coriacHo YCJIOBHAM BOIpPOCa, CYMMa OpAMHX Z(C u
ZD papHa HeroTOpOIl MaHHON BeIHYAHe, CKakeM f, T. e.

=Il:smZK:ZD=p: Z,.TO Haitjtere, uro ZD ==

m | P .

I[IpaMoyroasaur u3 ABYyX APYrEX OPAMEX TaKKe JOKEH
6bITL paBeH HEROTOPOW JaHHOU BelInm4mHe, CHameM g2, T. e.
Py 4 gy __ g
n

py-——mi{—rx | Sbe—sx—ly —f

Tarkum obpasom, aJa omnpejlelleHHA T W y BE T0JydYaere JBa
ypasnenua. W3 mocienHero ypaBHeHHsA

_ ng’— py*

x s
qY
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a ecdH IOJCTABHTH HTO 3HavYeHHe & B IllepBOe ypaBHEHWE, TO OHO
npUMET BHJ

py—ra ; rag:—rpy* bs — ly sng? — spy®
- ool ~f
m maqy p pgy

’

pan Mociae IIPpHBeNeHns

y? = ATy — bmgsy + fmqy + g'mns — gonpr
p*q — p*r —mlq + mps

[Momaras AJsi cORpamieBud

apgr — bmgs +- fmpg__ 9, :
p*q — pPr —mlq - mps

gmns — ginpr — ]2
p*q — p*r —mlq {- mps

BHL DOXy9UTe
y* = 2hy + k2,
nin

y=h+ VIR

Haiigs Oopm HOMODIM STOr0 YPABHEHHA Y, MBI NOAYIAM L w3
ypaBHeHAA

2 2
r— &Py

Yy

v

g sToro Gyder MOCTATOYHO JIA ONPejeleHus TOUKA Z.

TaknM e IyTeM MOKHO OIPEfeldTh NOIOMKEeHAe TOIRH,
obmanaomeli TeM CBOMCTBOM, YTO €CJH IIPOBECTH OT Hee K 0OIb-
MeMy WA MEHBIIEMY YHCIAY 3aAAHHHX IO KONOKEHHIO IPAMEIX
qpyrme TpAMEE, TO CyMMa WIH Pa3HOCTh, HMJIM IPOM3BENECHWE
ONHNX U3 9THX NpAMHX GYAyT Aamsl, mimw OyAyT paBHEI cyMmMme
WIn  PasHOCTH, WJIA  NPOU3BENEHHUI0  OCTAABHWX,  amGo
e OyNyT VHOBIETBOPATH KAKMM-IMO0 HHBIM JAHHBIM = yCJIO-
BuAM, 2
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3amgava XXIV

Berasurs B npamoit yro1 EAF opawyw EF nauHoii senn-
YuHH TAK, 9TO0Ll OHA IPONILIIA Yepe3 JaHHYIO TOUYRYy C, OAMHA-
KOBO yJlaJleHHYIO OT CTODOH mpaMoro yruaa (¢ur. 36).

Nomonnure wBagpar ABCD u pasfenure TOYKOi G nnHAI
EF nonomam. Ilonoxknre 3areM CB mian CD = a, EG nin FG=»5
n CG=zx; toria CE=z—-b u CF=u2-+b Tar =xar
CF:— BC?® = BF?, 10 BF = V a® 4+ 2bx -+ b2 —a®. Haxonen,
B cuny monobua tpeyroisuukos CDEn FBC,CE: CD = CF : BF,
wim me (z—b):a=(x- b):Va®-+ 2bx | b2 —a?, orkyna

ax 4 ab =(x — b)YV a? - 2bzx + b — a2,

Bossoga obGe cTOpoHE 9TOrO H
ypaBHenHs B KBaJpaT # pacno- >
Jarafg WIeHsl 1o NOPAAKY, BH
IOy IUTe

xt = (2a% -+ 2b%) 2% - 2a%b% — b,

Ecnm u3BievYs KopeHb, KAK B
KBaJipaATHOM ypaBHeHOMd, TO

L N G
0, 3HAYNT,
r=V a1 b L Var T sa%e.
Hattgennoe TakuMm obpasoM sHauernme z, win CG, paer CE nim
CF, a ¢ noMomibi0 TOH WM HMHOH u3 STUX ABYX NIPAMLIX oOmnpe-

neasierca Touyxa FE mam Touxa F, YAOBAETBOPAIOMAS YCIOBHIO
3a7avd.

Q.

ipyroe pewenue. Hoaomure CE=z, CD=a n EF=b;
rorna CF = z-4-b u BF =}/ z® - 2br 4 b* — a®. Jlazee, Tar ®aK
CE:CD=CF:BF,um x:a==(z -~ b): V 2® -+ 2bz 4 b>*—a?, 10

ar - ab =V x® - 2br L b% — a®.
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BozBoig 066 CTOPOHH B KBAajpaT W YIOPANOYMB WICHH, ML
NONy4nM

2t -+ 2623 + (b2 — 20%) 2® — 2a%bx — a?b?® = 0.

Kopens »TOro ypaBHeHHs 4YeTBEPTOil cTeNeHn Halitm TpYAHee,
yeM B Tpeamjymem ciydae. Ero MomHO, OHAKO, OTHCKATH Cle-
aAyomuM nyreM. Bospmure

A - 2ba® b (B2 — 2a%) o — 2a%ba -} ot = a®b® - a¥;

n3aBjaeraad M3 o0enx CTOPOH KOPEHDb, BEI Haiijgere, 4To
2 | pr—a? =+ PR X
X X a T—a a” — .

Mue npefcTaBasierca 3fech yROOHEIE cayuyall npmsecTd mpa-
BHJIO BHOOpAa WIEHOB [JIA BHIYMCICHUA.

Feim rague-1u60 1BA WIEHA HACTOIBKO MOMOOHBI MM CXOAHbI
B OTHOLICHMH K JPYT¥M WIEHAM BOUPOCA, YTO, HPHMEHAA awoboit
B3 HAX, BBl IIOIYYATE COBEPIIEHHO CXORHEIC YPABHOHHMH, MIH 3KE,
qro, upuMeHsas uX o0a, BEH NONYYNTe KOHEYHOC YPABHEHUE,
B KOTOPOM OHH OGIAJalOT ONMHAKOBEHIMH HMBMOPEHHAMH M OJMHA-
1oBO#t PopMolt, OTINYASACH, OHTL MOMET, JUIIb BHAKAMH -+ —
(yBUeTs BTO JETKO), TO JYHIie BCEro He JIPUMEHATH HU ORHOTO
13 HAX, a B3ATH BMECTO HUX TPeTnii WIeH, KOTOpHIT HAXOAUTCH
B OJMHAKOBOM OTHOLIGHMH K HBM ofomM, HagpuMep AX IOXy-
cyMMY WIM HX IOAYPa3HOCTB, WIH, OBITH MOKET, CPEHIOn TpPo-
HOPIIOHASBHYI0, WM, HAKOHel, 1100yio APYryw BeAudnHy, KO-
TOpas HAXOAUTCSA ¢ HUMH B OJNHAKOBOM OTHOUICHNH W HE HMEET
cefo MOROOHBIX.

Hanpumep, A 3aMeya, 4TO B DPelbIyMIeii 3ajaye JUHHS
EF maxonuTcd B OJMHAKOBOM OTHOIDEHHUM K AB u AD (10 0y-
fer OYeBMIHO, €CJIHM BBl TIPOBejere SIIIHNI0 EFF B yray BAH) u,
3HAYMT, Yy MeHA HET HUKAKUX OCHOBAHuii mpeanoxarars, 4ro
B KAaYeCTBE MCKOMOII HeuaBecTHOIr yrobmee B3ats ED, vem BF,
wnu AE ynobuee, uem AF, nau e CE yaobGuee, uyem CF.
[losToMy B IepBOM DELIeHAN 51 BHIOPAJ, BMECTO NOPOKIAIIUX
YKA3aHHYI0 HeOmpejieTeHHOCTh TOYER E un F, npoMemRyTOIHYIO
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1o4ry G, HAXOAAMYIOCA B OAWHAKOBOM OTHOMEHAHM K obeuM
aumnsM AB u AD. fl me ctax; satem AJIs ompefestleHuA HCKOMOI
BeIMIEHA OMYcKATh M3 »rofi Tourm G nepnemjmkyxsp Ha AF,
160 g MOr GH ¢ TAKMM JKe OCHOBaHHeM OnycTuts ero Ha AD.
IlooToMy s He onyctmi ero Hu ma CB, nu Ha CD, no npuHAI
38 NCKOMYIO0 BeIAYNHY CG, nas roropoil He mMeeTCHA TOXOOHOIH;
TakuM o6pasoM, A NONYYMJ ypaBHeHHWe UETBePTOH CreneHH Ges
HOYCTHHX CTeleHei.

BaMeTHB, 9T0 TOYKA G JEeHMHUT HA OKPY/KHOCTM KPyra, Onu-
camporo m3 uenTpa A pajamycom GE, s MOT OH TaxmKe OmyCTHTDH
nepnenauryasp GK wua pmaronans AC m mckars AK wmn CK,
yMeIone OgWHAKOBOe OTHoimenue kK AB u AD. 9to npusemno O
MeHd K YPABHOHWIO BTOPOIl CTeNeHH

o 1 A ope
y 26y+2 )

B KoropoM y = AK, e = AC n b= EG. Haiia TaxuM o0pa3oM
AK, chxeayer BOCCTAaHOBATH NepOeHNARYJIAD KG; depes erxo
Toury BeTpeunm G ¢ HA3BaHHOW ORPYMHOCTHIO M TpPOHJeT CF*e.
JMenHo sToMy mpaBmuyy A cjegoBan B safmauax IX m X, B
KOTOPHX Tpe6GoBasioch ONpefeauTh ABe CXONHHE CTOPOHBL AC n
BC tpeyronsunra. VIMenHo, BMecTo TOrO 4YTOGH MCKATB Ty WM
HPYCYI0O U8 STHX CTOPOH, A ONPeAesdAJ X NOJYpPa3HOCTD. Ioansa
3TOr0 MPAaBMJIA CTAHET elle OYeBUJHEC B 33/a1€ XXVITI.

Sagaga XXV

N3 uenrpa C pagmycom CD onmcaH Kpyr; Tpebyercs mpo-
BECTH K 9HTOMY Kpyry kacarenbHy®o BD Tak, 9To0H ee JacTh
PB, saknmi09eHHAs MemRAY HAAHHEIMEA TIO HOJOKEHHI0 IPAMBEIMHA
AP u AB, nmena namuywo anmny (¢ur. 37).

OnycTare m3 MeHTPA HA OfHY M3 [AHHEIX TO IOJIOMCHUIO
npAMHX, ckamem Ha AB, mepnempmryasp CE u TPOROJuRATE
HochefHAN [0 nepecedeHHd ¢ KacaTenbHOM DB B Toume H.
Onyctare Tak#e Ha AB nepnesankyaap PG n nojoxnare EA =a,
EC=b, CD=c¢, BP =d u PG=2z. B cuuy nonoGus Tpeyrois-
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auros PGB u CDH Bbl nomyuure GB(Y d®—ax%):PB=CD:CH,

oreyna CH = @ . Cuommre CE ¢ CH u Bu Tonyunare
V ee—2z2

EH=1b 4+ cd Nanee, PG:GB = EH:BE, otRya
d2 — z2

BE = b Vd:— |- %i— . Kpome Toro, TaKk Kak yroa PAG pas,
P )

T0 NaHO TAK/Ke OTHOIICHHE
H PG ® AG u eciyu HOJOMKUTH
9TO OTHOIIEHHE PABHHM € K f,

o AG—1%. Caomnre EA,

e
AG u BG u BB nmoxydmnre, Ha-

KOHel, 4TO0 EB =a _!_ Iigf_
e
—I--Vd2 x2. IloaToMy
a -+ il - Vd:—z? =
e

Qur. 37 b ;
St d2 _— .’,Cz *i‘* ‘ci s
£

] SELILILD

A

nJjH, IepecTaBisasd YJIeHbl,

Boagsenss o6e CTOPOHB B KBAJApaT, BH IOJQyIUTe
2afx 2acd fPx? 2ed c2d?
a* | +5

X e2 e 2

b2d2 ,  2bd®
9 2 _ g2,

— — b — 4 2bx 4-d? — x

N Tociae HOMHKHBIX HpHBeﬂeHHH

(2aef— 2be?) z% -} (a%e? |- bPe? — dPe® — Zodef) 22
EENE

(2bd2e? — 2acde?) x - c?d?e® — bid?e?
ot P

4_1
X0

= 0.

-
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3amgaga XXVI

Tlanbl 0O TOJOKEHNI0 TPU IPSAMEIe AE, BF, CF; tpebyerca
paiiTu Toury D, 00NAMAKDIYI0 TeM CBOMCTEOM, €TO ecis M3 Heo
ONYCTHTh HA 5T IPAMEE IIePHeHRUKY FAPEI DA, DB, DC, ro
9TU NEPHeHANKYJNApH OYyAyT Memay cO- H
Goit B mammom ormomennu (Gur. 38). G

IlpogomsnTte ORHY U3 JMaHHHX U0
H00/KeHNI0 NPAMEIX, @ TAKMKe OIYIIeH-
HEIE Ha Hee ULEGPHNCHAURYIAP, CHAIREM
npamMyo BF u nepneHInKyJIAp BD, pno
1IepecedeHnsl NX ¢ upavuma AE m - FC.
Ilycrs BF mepecever ux B TouKax E m
F,a BD B toukax G m H. Ilonomure
EB=z un EF —=a, torna BF =a—2. B F
Tax rag npamste EF, EA u FC pamu Qur. 38
OO TMOJOAKEHUI0, TO RaHH TAaKMKe Yrikl
E w F u, 3sHauur, OTHOIIEHHMs CTOPOH TPEYrOJbHUKOB EBH wu
FBG. TonomuM, uro ornomenne EB x BH ecrs d K €, TOrAa

BH = &%
a

—

kH =V EB: 4 BH* = |/ 28,4 S

243
d2

=_:"3_ T—jz.
y ]/d + e

llpenuonomum eme, uro BF orHocmTcs % BG, Kak d x f, Toraa

BG = 21z
d
u
. — 242 — 212 2.2
G = VBF2—|—BG2= ‘a2»—2qx—}—x2—{—-ja fdix+fx ’
. €,
K="V &}|pr

d
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Tojosure nagee BD =y, roraa HD = e:; —y 1n GD=

:ff%i_y. Tlance, AD:HD =BE:HE —d:V & |- ¢ n

DC:CD — BF : FG =d: YV d2 -+ f2 . Nosromy AD = ez —dy ’
V dz e
a DC = foe—f2—%  Hagomew, 7ax Kak Mambl OTHOLIGHWS Jii-

VETF
mnit BD, AD, DC, 1o npumem, uto BD : AD =V d? -} e*:(h-—d),
TOFNa

ex —dy

hy—=dy (_ 4Dy =
V dte Vd2te

otiyAa hy — ex. Homouay eme, yto BD: DC =V d*-|-f*:(k—d),
TOTARA

r

k—dy (_ poy e fimW

]/dz+ P dz 4 2
orxyna ky = fa — fz. llostomy
ex . __ _ fa — fx
(=¥ .

u nocJe HpEBe}IeHI'IFI
~ Jha
ek +fh

BospMute HOITOMY

EB:EF:h:(f;‘;+;z)

U 3aTEM
BD:EB=—=c¢e:l

M BBl MOJXYYHTE HCKOMYIO TOURy D).
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3agaua XXVII

Haiitm roury D, o0aagamomyio TeM CBOMCTBOM, YTO IPOBEfleH-
HLle U3 Hee K TpeM faHHHM Toukam A, B, € tpm npamme DA,
DB, DC naxopmarca MemKIAYy cobO0 B
JaHHOM orHowerun (dur. 39).

Coepunure Kakne-1ub0 JBe U3 Tpex
HaHHEIX TOYEK, HampmMep A m C,
npsaMoil m w3 Tperbeit Toukm B, a
Tawke m3 mCKoMoil rourn D onycrute
Ha AC nepnempmryaspst BE m DF.
Ionomnre AE = a, AC=b, EB == ¢,
AF:xn,@:y' ®ur 39

Torma AD?=2z2-1-9%, FC =b-—z,

CD:=FC* | FD* = b — 2bx + 22442, EF=z—a u
BD?* — EF? |- (EB - FD)® = 12 — 2ax -} a® - ¢® - 2cy | 32
Tax waw AD u CD Haxoparca B RaHHOM OTHOMICHRH, IOJNOMKHAM

A

€ro paBHHM oTHOIIEHmIO d K e; Torga CD = ;le—]/' z2 | g2,
Tax rax AD uaxonarcsa B JaHEOM OTHOIIeHAW Takxke k BD, momo-
sREAM ero paBEEM orHouleHmio d K f; torga BD = -—3——]/1:2 -+ ¥
CieosarenpHo,

e2x2 + e2y2 . = _
E (=CDY) = b — 2o+ 4,

—@—sfw—(=332)=x2—2ax+a2+ ¢ -} 2ey + y2.

d2 — e dz—f2

Ecan mompoxaTs 31ech [iA COKPAMCHEAA q,

TO IOJYIHTCH

b — 2bz - .?-5-24—%3,2:0

11 Hioron. Beeobman apagMeruxa
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a2+c2-—2ax—{—2¢y—%—-§—'x2+—% y=0.

h it

i3 mepBOro ypaBHEeHAL ciepyer, 4To
2qu-—b2q =_g_$2+,q_y2.
d d

P
Bropoe ypaBHEHAE, eci@ B HErO HOCTABATH BMECTO %— z? +% y=
2hgx — b%q
ero SHaUeHmE — 7 ppuMet BAK
P
‘ abgx — b?
__g_———g*+a2—{—c2~2ax+2cy=0.
p
bg
[lonomute eme I compamieHaa M = g—22 m 2m=
P
b2
4 __g*—c* u BH [0y IBTe
P
omz -+ 2en = 2¢Ys
w10 TOCAe ACHeHN: y;1eHOB HA 2¢ mactT
mx
¢
[loncTaBhTe B ypapHeH!o
__Zba:—{—,&xz_*_ P op=0
d d
pMecTo Y? RBanpaT it + n @ BHL MOAYIATS, FTO
2 9 pm2 . 9pmn pnt
b~2bx+——m+ B P —=0.
de? de d
Fonm, HAKOHeN, JIA coxpaeHnsa BBl [ojoMRATe 3ASCH 2 +
m? b mn sb n? th?
—p————_:—-,b—d-f——-::——- u b?#%f——-:ﬁ—n To TOAY-
dc? r de r d r
GHTCHA
x% = 28 — tb,
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a U3BJeKadA KODeHb,

z=s-+ ) st —tb.

Ilocie Toro Kak z GyAeT HalifeH, ypaBHeHHe —-— —|-n=y nacry.
4

A mo paugmm z m y, 1. e. AF m FD, onpefemnTca W HCKOMasA
touka D.

3amaga XXVIII

Bomcates B paEHOe KoHmueckoe ceueHme DAC npamyo DC
AamHOif AJMHLI TAK, YTOOH OHA NIpOIIjAa Yepe3 AAHHYO IO mO-
noxerno Touxy G (fur. 40).

Honycrtum, 4ro oCh KpH-
soit ectb AF. Onycrure Ha
och U3 To9ek D, G m C mep-
neampuryaspu DH, GE u CB.
Juisi onpenemeHuA NOJOMEHIS
opsamoit DC momuO GHIO 6H
33HATHCA HAXOKNCHAOM TOYCK
C maun D. OnHako »TH TOYKA ?
PACIONOMEHEl CTONL CXONHO, i

]
D

9T0 IIPH OUpeNeJICHNA KasKI0H
n3 HUX AeficTBus OyAyT ofmHa-
KOBHIMH KaK B ClIyd4ae, eciu s
crany mckars aununm CG, CB
naa AB, Tak B B ¢Iy9ae, ecau g
CTAaHy HCKAaTh aHAJOTUYHEIC D e
auenu DG, DH wnau AH. Io-
9TOMY A 3alMyCch DIOUCKaMHU @ur. 40
TpeThel TOYKU, KOTOpasi Hae
XOMATCHI B OJMHAKOBOM OTHOLIGHWH K [BYM IepBHIM H BMECTE
¢ TeM OHpefensdeT WX moyoxeHnA. Har A BmKY, Taro# TOYKOK
apigerca F.

Tlonomnre nostromy AE =—a, EG =b, DC =¢, FE =z. Tar
KaR oOTHomeHne Mexay AB m BC BrpamaercA YpAaBHCHHEM,
11#*
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KOTOpOe OmpefieiAieT KPUBYI M KOTOPOE 7 canTai0 JAHHBIM, TO
pojormare AB =2z B B(C =1y; TOT/AA FB Gymer £ —a - 2.

A tax wark GE:EF = CB:BF, 10 BF = -%z— . Iloaromy

3
z—a-tz= .

b

VoTaHOBEB 9T0, HCKIIOYNTE X IpU ToMomu ypaBHEHNA KPUBOHU.

Ecnu, panpaMep, KOHETECKOC cedeHme ectTh mapabona ¢ ypaBHE-
2

HoeM 7z =Y%, TO £ = -1 @ TmOxyJaeTes
r

2 P4
¥ —a-t+z2= ¥
r b -

ViapneyeHne KOpHA Jflaer, TITO

r: r2z?
= —-tar— 1z
V=% — 4b? + ’

b2
spaueHnil y, T. €. JEHAN +BC n — DH. (CnepoBaTeabHo, eCIH
a3 toux:u [) onycTHTH HA CB mepnepmusyasp DK, To aTa pas-

nocts 6yner papra CK. Ho FG .GE=DC:CK,r.e. Vb2 2°:b=

riz®
OTKyZAa ACHO, ¥TO "2 1 har—4hrz  €CTH pasHOCTH JBYX

rzzz
=cC: ‘/———~ + 4ar —4rz. Ecam nepeMHOKATH KBAPATH CPEa-

a@X WIHOB, DPOIOpHum, a TAKHKE ee xpaliHuX WIeHOB W IpH-
pecTH HPOWM3BE/ieHms B MOPANOK, TO [OAY9ATCH, UTO
_ Ahb%rz? — (habr - b2r?) 2 + 4birz — habir - b%c?

7t = .
r2

Jro—ypaBHeHHe geTBepTO# CTENEHH; OHO NOCTHIIIO 6Bl BOCBHMOW
CTeleHnm, ecidm Ow s CTajg MCKAThH CG, nau CB, wan AB.
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3apnaza XXIX

VMHORUTS, WiM pasfenurTh NAHHEIE yroa Ha AAHHOS TUCIO
(par. 41).

Bunmure B wakoit-nm6o yrox FAG smumu AB, BC, CD, DE
¥ T. JI. OXMHAKOBOI AAMHEL IpH 3ToM TpeyroasHmER ABC, BCD,
CDE, DEF u 1. 1. 6ynyr papHobenpennevm. (CoOriacHO Npen.
‘32 gr. 1 ,Hawaa“, yroax CBD Oyner paBeH yT. A--yr. ACB =
—2 yr. A, yr. DCE=vyr. A-+4-yr. ADC =3 yr. 4,

®ur, 41

yr. EDF = yr. A 4 yr. AED =4 yr. A n yr. FEG =yr. A}
4+ yr. AFE=5 yr. A m 1.3. Ecam paccMaTpmpaTh IpAMEIS AB,
BC,CD m T.7.RaR pafEycH PaBHHX KDYTOB, TO TePHOHIUKYJIA-
psi BK, CL, DM u 1. §., OnymeHHEE HA AC, BD, CE u r. n.,
6ynyr cmmycaMm orax yraos, a AK, BL, CM, DN m 7. 1.
6yayT BX KOCHHYCAMH; a €CIA PacCMaTPHBATDH AB rak gmaMertp,
ro mpamue AK, BL, CM mn 1. R 6ynyr xopnama. lloaomure
AB=2%r m A=z um nanee neiicTByiire ciexyiomnM 0GpasoMs

AB:AK = AC: AL,
2riz=2z:% .
r
SHAYAT,
AL-—-—AB]
2 _9r j — BL. 910 nmaer ynsoenue.

r

AB:AK:AD(ZAL—-AB):AM,
2rix = ﬂi—2r>:(£-—x>.

\r r2ax )
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J3Eavur,
AM — AC
#* g, t=CM. dro maeTr yTpoeHHe.
rﬁ
AB:AK — AE(2AM — AC): AN, .
o (28 g L (25D
2r.x—(r2 4x>.(r2 — -
3uagnr,
(AN — AD
_{E‘: _ 4 42 = DN. 910 paer yuerBepeHue.
r r
AB: AK — AF (2AN — AD): A0,
2zt 6 2 5 33 ®
2 s — - — 2 o T .
e r? r —{—:1:) (r‘ r? +x)
3HagnrT,
AQO— AE

Fad 5

- x: 4-5z( = EQ. 9o gaer yusATepeHue.
r

-

W 1. 5. Ecam, naobopor, BEl XOTUTE yIOad paspmeiuTh HA HEKOTO-
poe TmCIO IacTelf, TO NOACTABETE § BMECTO BL, CM,DNurt. . R

BH TIOAYIHATE [JIA JIEIEHUA IOMOIaM
22 — 2712 = gr,
A eleHms HA TpH QYacCTH
73— 312z = qré,
Jiig JeJieHOs Ha YeTHpe 1acTh
gt —hria? 4 2rt = qr,
nasg felleHdsd HA TATH gacTeil

25 —5r2a3 -5tz =gr!
A T. ;. %4



IPUBEAEHUE K VPABHEHIAM IEOMETPAYECKHX BQIPOCOB 167

3anaga XXX

OnpepeanTs WO TPeM HAGIIONEHAAM TPAEKTOPHIO KOMETH, PaB-
HOMEpHO JBHAKYHIelicA TO npsmoit BD (dur. 42).

TlonycTuM, 4r0 TOUKA A ecrp ruaasz maGaropnarens, B ecrs
MECTOIOJOMEeHNe KOMETH npd NMepBOM gabaogennn, C — OpH BTO-
poM B D-—mpm TPETEEM; TpeGyerca oupeNenmTh HAKIOH JuHUR
BD x amEua AB. Yris BAD, BAC u3BecTHH H3 HabanneHEni;
CICIOBATENbHO, €CIH TepheHn- ‘
xynspEO K AB mpoBectd JMHIIO ]

BH, mepeceraonyo AC 1 AD

g Eu B F n upnaats AB 32 e
NAHHY0, TO HAaHH OyAyT BE n _’,,,——"" /
BF, xoTOpHe B OTHONIEHUA Pajny- A*f::“"“ _""ﬁ,""
ca AB aBuaIoTes TAHTCHCAME 9THX \\\

~

yraos. Honomare AB = a, BE=
— b u BF == c. llo npoMe:KyTRaM
mensy HaOIIOJeHHAME U3BECTHO .
orponlenne BC x BD; ponycTaM,

91O OHO PABHO OTHOMEHHIO bk e. @aur, 42

Ecxn npopecta DG 1apasieiabto
AC, TO B 2TOM K€ OTHOHICHAN 6ynyr BE n BG, n ecam TOJIOKATEH

BE = b, 1o BG 6ypmer pasHO ¢, 2 GF — e —c¢. [lauee, ecan
onyctuts Ha BG mepueHuKyIsp DH, T0 B cmiy TOro, 4ro Tpe-
YrOJIbHUKHA ABF un DHF mopo0HH H pacCeKaloTcd nojo0HLie
06pasoM JAHRAMA AFE u DG, uMeeT MeCTO Ipomopums

FE:AB — FG:HD, nun xe (¢ —b):a=(¢—¢): ae—

ac
2
c— b

ae—4_  Ypome toro, FE :FB = FG «FH, uin

c—

rag uro HD =

ce —c? ce —c®
{c—b):c=1(e —¢): , Tak 910 FH = — Canomure BF
c— c—
ce—cb ce—
ama ¢ ¢ FH u But moryuure BH = . MosTomy OTHO-
¢ —
ce —¢b

-— ac
(amm ce — cb ormocmrea K a¢ — dc, aan
& —

CHATCA R
e—0
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orHocutes K @), kax BH ® BD, 7. €. WaK raurenc yraa HDB
wm ABK w papmycy. Tar Kar MBl IPUHAIM pajAyc paBHEIM Q,
ce—cb

e—¢C

Gyner TAETEHCOM yria ABK, u, 3Ha9AT, €14 COCTABATH

IIPOLOPIEID, TO €—C orrocaTe K ¢ —b (miE GF & GE), rak ¢
(nim TAHTEHC YTAA BAF) x TaHreHcy yria ABK.

[looToMy BH MOMeeTe CKA3ATH, WTO BpeMsa MeIy NepBHM X
BTOPHM HaGIIONeHAAMA OTHOCATCA KO BPEMEHH MKy HepBHM M
TpeThUM, KaK TAHTEHO yIId BAE ® 4eTBepTO#l I pONOPIAOHAIBHOMN -

BateM, Pa3HOCTE MEKLY »TOH UeTBEpTOH nponopunonanu{oﬁ
u TaHremcoM yriua BAF orHOCHTCH K PasHOCTH MEK1y TOH e
geTBepTOil TPONOPIIOHANbHOM A TARTSHCOM yraa BAE, xar TaH-
rerc yraa BAF ® TaHIeHCY yria ABK .%

3amaga XXXI

113 cpersameiicA TOYKHA HA T peJoMIAMY 0 cepuuecKy0 IO-
ROPXHOCTH TANAIOT PACXOAAMIHCCH ayan. OmpepeaTs TOIKY nepe-
cETCHARA KAMKAOTO IIPETOMICHHOTO Iyda ¢ ochio cepHl, IPOXofAmet
qepes BTy CBETAMYICS TOTKY (ur. 43).

TonyctaM, 910 A €CTh cpersmmasca Toura, BV — cdepa, o¢b
cfepst ects AD, TEHTP C, a sepmmaa V. Ilomomum, 9TO AB
ecTh Tajaomumit xyd, a BD npeloMieHHRA. QUyCTEM HA 9TH ayun
NepueHAuRY AAPH CEn CF n na AD neprneHauKyIip BG. llpose-
s eme BC , OToMATE AC = a,VCum BC =, CG = zuCD=12;

rormra AG =a—2z, BG = Vri—a?, AB= V @ — 2ax + %
Wz mopmobms TPEYroAbHUKOB ABG n ACE uveeM, uro CE ==
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aVr2—z2
—— . Jamee, GD =z -+ 2, BD =)/ 22| 222 -|-12,
Var—2ar —+ r?
a mn3 mopobus TpeyroabHuKoB DBG um DCF wnmeem CF =
2V 2 g2
— . Tark rar H3BECTHO, KPOMe TOro, OTHOINECHNO
V& 2zz + r

CHHYCOB yIi1a NAfileHNA W yIJIa mpeTOMIeHHMA M, CIe[OBaTeILHO,
oraomernne CE v CF, ROTOpoe MH IpHMEM PaBHHM & R f, To

faVrz—z2 azV rE—z3

»

Va2 —2ax -+ r2 Vat+2zz + 12

[Tepemaoman marpect u fous Ha a ) 12 — 22, nomydanm

[V 22+ 222+ =z a®—2az + 12,
a BOBBONA B KBAAPaT ¥ NPHBOAA WIEHH B HOPANOK,

g2 2oz fr2
a® —2azx 4 r2——f’.

fz
[TonomuTe, HaKoHen, p BMECTO JAHHOTO-~ M ¢ BMECTO JAHHOTO
a

r2
a 4 — — p; Toraa

s __ 2prz—pr?
=,
qg—2z

OTKYHA

7 = pz +V pe2—2priz -+ pgrt
q—2z

TarnM oOpasoM HaligeHa z, T. . ymHa CD M, CiIef0OBaTelbHO,
ncKoMas Touxa D mepeceverms mperomiaenHoro xyda BD ¢ ocbio.
Y. 1. c.

fl npeamonaraa 3mech, YTO NWANAKIOUEe JYy4YA PACXOAATCA H
nomagakT B Gomee WIOTHYIO cpeny. Usmensa To, 9TO TIOJIEHNT
W3MEHeHNI0, JeTKo Onuro On pemuTh 3a7a49y A ¢jlydasd, B KOTO-
poM JyuM CXONATCA Wi LomajfaloT u3 Gomee TIOTHOU Cpenbi
B GoJlee paspemeHHy0.%8
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Bagaua XXXII

OupenennTL durypy mepecedeHmsI KOHYCA ¢ Kaxoil-nubo maoc-
rocthio (fur. 44 m 45). .

TonycrnM, aro ABC ecTs KOHYC, onupapmaiicss Ha KPYroBoe
ocuopagne BC, IEM —HCKOM0® CE49CHHS, KIL M — Heroropoe
Apyroe cedeHre, NApPaJIEIbLHO® OCHOBAHUIO H IePeceKaloNieecH
¢ TepBHM CeYCHUEM mo IH, a ABC — Tperbe ceueHUe, NepueHau-

Qur. 4k

KysApHO® K IePBHM ABYM I PAacCeHAlomee HX HONOJNaM 1o EH
a KI,, a KOHyC paccerammiee mo TPeyroabHUKY ABC. 1lpopoa-
smmre EH no mepecewenmus ¢ AK B D m, Dposens EF mn DG
papaieasHo KL po nepecedeHnd ¢ AB n AC B F u B G, nomno-
mure EF —a, DG =0, ED = ¢, EH —z u HI =y. B cuxy
gonobus Tpeyronsuuros EHL u EDG, ED :DG = EH :HL, rax

aro HL = bz , a B cmay nopofuA TPeyroabHUKOB DEF u DHK,
[/
DE : EF = DH (c—x Ha IepBOM 4epTee 1 ¢ - x ma propom) : HK,

ac F ax
—_r
¢

Tak gtro HK = HaxoHen, TaK KaK CEYCHHE KIL
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IAapaJIIeidbHO OCHOBAHUWIO M, 3HAYHT, NpeAcTapiAer codoit KpYT,
o HKXHL <= HI? . e.

ab a
— + — :1: = y°.
c

910 ypasmcHme BHpasmaer orHoumenuwe Mmemny EH (x) m HI(y),
T. e. MesmAy Ochbl0 u opamHartoil cedemnmsa EIM. Tax wax B eay-
Yae TePBOrO YEPTeKA 9TO ypaBHEHHE XAapPaKTepH3YeT SJaMuc, a
B caydae BTOpOro— rumepfony, TO sCHO, 9TO ?TO cedeHme Oyner
JIIUNTAICCKO WM THIEPOOImIECKOoe.

Ecam ED, 6ynyam mapanmeabnolt AK, ee Hurme He mepece-
raer, 10 HK = EF (a) B, cIepoBaTeNbHO,

%y (HK X HL) = y*,

a »TO ypaBHCHHe xXapakrepmayer mapabouy.®?
/

3agagza XXXIII

IIpamas XY Bpamaerca ma paccroannm CD Boxpyr ocu AB,
uMesa JaHHEHIM HakJoH K maockoctd DCB, m TopospaeMoe mpu
sToM Bpamenmu teao PQRVTS wnepeceraerca raroii-1nGo muo-
crocrsio INQLK. Onpepesmrs, kaxosa 6yner mpm sToM Qurypa
cesenns (Qur. 46). '

Tonycrmm, aro HakmoH ocu AB ® maockocTd cedenns ects BHQ
amz GHO, a L — rakas-nmbo Toura mnepecedenmsa mnpsamoi XY
¢ TOif e miockocreio. llposemmre DF unapaimensHo AB, ouy-
crare na AB, DF u HO uepmempmeyaspst LG, LF n LM n
aposegare MG m FG. Toaomnre CD =a, CH =b, MH=2x n
ML = y. Tax rax yroa GHO nau, ronpmmem, uro MH : HG=d:¢;

TOrA2 ef = HG m b (;-x = GC wmm FD, Kpome TOro, TaK Kak
aag yron LDF (r. e. makioH mpamoir XY nnocﬁoc*rn GCDF),

T0 mupameM, 9ro FD:FL = g:h, torma FL =— h';f
g g
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IlipuGapsre = wBajpary FL usagpar FG wian DC, nou a%, n
BEL IONY4HNTE, ITO
Vali b® h? 2 beh*x e h? x?
GL? = a* + p -

dgz d2 g2 ¢

Wz GL? suarmre MG? (Wz —GH?, nan xz—“’%—g) , pasHOCTb

- dygmer

azg? - b2h2 2 beh? he® — d2g? + g e

P R

Qur. 46

D10 ypapHeHHe W BHPaKaeT OTHOUICHAWe MeRAY & ¥ Y, T. 6. Or-
Homenue MexEAy ockio MH cedenns @ ero OpAMHATON ML. Tanr
kak ¢ W y BXOJAT B 9TOM ypapHeHmz He Gomee 4em B JABYX
m3MepeHnsxX, To ACHO, uTo durypa IN QLK ecThb KOHHYECKOE ceTe-
ume. Ecmu yron MHG Goawme yria LDF, to gurypa Oymer saaan-
coM, ecay OH MembIle, To Tumep0oioii, a eciu TH YTJIRlL PaBHEL,
T0 mapaGomoit mmm e (ecaw, KPOMe TOTO, COBHNAANT TOUKA C
n H) mapansenorpamonm.s’
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agauva XXXIV

Boccranosum x npaMoit AF nepneanuryaap AD RasHOR JunHB
W XONyCTHM, 910 ofiHA U3 cropoH ED nayroasunra DEF nocTOsHHO

HpoxofmT Yepes Touxky D, Mempy TeM kaw jmpyrasx cropona EF,
pasHasg AD, cronssur Bponb AF. Hatfitm rpmeyw HIC, roropyio

onuchBaer Touka C, cepeauHa cropoHn EF (¢ur. 47).

Qur. 47

Monomure EC nmm CF = a, nepnenpuryasp CB=—y n

AB =!z. B cwmay mopobwa TPeyroabHHKOB FBC mn FEG,
BF (Y &—y?): (BC + CF)(r. .y - a) = EF (2a): (EG |- GF)

(r. e. AG -+ GF) nan AF. CpepoBareabo,
20y+28" (AR — AB |- BF) = a4+ V@ — %
V a2 y?
Vumuomaa ma ) a?— y?, uMeeM
2ay 4 20t =t gt 2V FP,

HIH e
2ay +a* 2=z ) a®—y

Jlesist 3aTeM oGe cropomsl ma)/ a -}-y, BO3BOAA B KBAApPAT H yIO-

pAR0IABAA, BBl DIIOJYy4UTe

P 4-3ayrt-Bat -+ a2y -+ a®—ax?=0.
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Iipyroe pemenune. llpofomxare BC B o0e CTOPOHH
ga BI u CK, pasmsie CF, m TpOBeANTe KF, HI, HC »n
DF (§ur. 48). Hpamue HC m DF nepecexyr AF u KI 8 M =
8 N. Onycrure Ba HC neprneHAURYAAP IL, rorma yroa K, =

=_12_BCF — _;_FGE — GFD — AMH — MHI = CIL. lpamo-
yrojibHbE TPEYrONbLHURH KBF, FBN, HLI u ILC 6ynyr mooroMy

Gur. 48

nonobusvu. Iloaomure FC = a, HI —z u IC =y »m BH 1n0ay-
ante, aro BN (2a—y):BK(y) = LC:LH = CI2(y®): HI? (2?).

Cief0oBaTEIBHO,
2ax? —yx* = y°.

W3 sroro ypaBHEeHMA JIETKO yBAAETH, Wr0 5Ta KpmBad ABIsgeTCA
IHCCOMOil APEBHAX MATEMATHKOB B HTO obpasymomuit RpyT AMeeT
mentp A m pammyc AH.%

Bagaga XXXV

[psamas ED npamHOll JIMHEH, CTATHBAA nammeii yron EAD,
[BIGKeTCS TAK, Yro KOHOH ee D m E 110CTOAHHO KacawTCs CTOPOH
vria AD n AE. Haiita KpuBYIO F(CG, ®oTOpYIo ONUCHBAET RaKafA-
an6o mammas Touxa C mpamoit ED (§ur. 49).
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s napmoit tourw  mposeuuTe napamaenbno EA npamymo
CB u nonommre AB — z, BC = y, CE = a, CD = b. 113 nopotna
tpeyronsamkos DCB, DEA caenyer, 910 EC :AB = CD : DB,

bz
T. e. a:x=b:BD, Tar wto BD = —. Onycrure 3aTeM nepneH-
a

aarynap CH. Tax wax yroa DAE umn DB(C paH, TO B3BeCTHO
OTHOWmIEHNE CTOPOH ILPAMOYTOJBHOTO
rpeyronbanka BCH. I1lonommm mo-
sromy, uro BC:BH =a:e; Torja
BH — % Buumare BH us BD, pas-

a

bx —
mocts Gymer DH — 2% Jlanee,
@

B Tpeyroasanke BCH ¢ npAMuM yraom
BHC, BC? — BH®: = CH?, nmim me

2 4;2 —_—
y‘«’__e__i’_ = CH?. Touno Tak me B tpeyroubHnke CDH ¢ npa-
a

mev yroom CHD, CD*—CH?® = HD?* n, 3uaunr,

®ur. 49

b2 3:2 —2 bea:y 4 egyz

al

’

gyt 2 (= DE?) = <___”-"’“""y \)2 —

a? a
7 TIOCJI@ IpHMBEJeHus
a2 b? — b2 2

2b
g gy BRI

a’

Tarx Kax B 9TOM YPABHEHHW HENM3BECTHHE BOINYMHLI BOCXOAAT
TOJNILKO [0 JIBYX W3MepeHmii, TO fACHO, 9TO KPHBAA €CTh KOHWIe-
ckoe cedeHme. lI3Bneras, pganee, KOpeHb, BHl MOJIY4YHTE, ITO

bex +V e¢ta- — atax? + at

a?

KospPmumenr upm x? mog pajamraioM ecTb e*—a®, W TaK Kak
a:e = BC:BH u BC ob6aszarexsno Goxasie, yem BH, n6o rumo-
TeHy3a NPAMOYIOJBHOIO TPEYLOJbHHKA OOJbIIe €ro CTOPOHH,



176 OPUBEXEHUE K VPABHEHHAM PEOMETPHYECHKHUX BOIIPOCOB

10 a Goupmie ¢ W e2-—a? ecTh BejWuMHA OTPUNATEABHAA. Cae-
OBAaTCIbHO, KPHBAsA ecCTh sannuc.”

Bagaga XXXVI

HayroapHuk EBD pBuieTcd TaK, 970 OfHA B3 €ro CTOPOH
EB mocTosHHO CTArmBaeT upsamoii yron EAB, a woueln D ppyroi
croporsl BD ommchBaeT HEKOTOPYIO KPUBYIO FD. Haiitn ®pn-
Byl FD, KOTOPYI0 ODMCHBAET TO4KA D (¢ur. 50).

Omyctute U3 Touku D) DepneHAMKynAp DC na cropony AC.
[onomus AC =z, DC=Yy, EB=a & BD = b, B HoOJyuuTe

E u3 TOpAMOyrombHOro mnpm C Tpe-
yronsauka BDC, 410 BC?*—= BD*—
—DC2 = b — 2. Caepmosareinsb-
no, BC =Y b*—y* n AB=z—
— Vb2 —y?. Kpome Toro, B Ccuiy

nofo6us TpeyroabHmros BEA u
DBC, BD:DC = BE:AB; 7t. e.

b:y=a:(x—Vbk—y?). Cue
[OBATEIBHO,

bx — b}/ b — y? = ay,

br—ay = bV & — y*

Bossoaa 066 CTOPOHH B KBAaAPAaT M MPOfeNaB JOIKHEIE MPHBE-
jleHAA, BH NOJy4MTe, 4TO

HIANA

5 __ 2 abxy -+ b — bz
a*-}- b?

a us3BJcKasg KOpeHb, Halijere, |TO

H

abz + bV @® L b2 —a?
az + bZ

Orciona 0YEeBNiHO, YTO KPMBAA BHOBL ABIASTCA 3JLILICOM.
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Tar obcromr memo, morma yraet EBD n EAB upavue. Eciu
#e 9TH YriH Oyayr Karoii-mmbo ppyroit BeJINYAHLI, ONHAKO OCTa-
BaACk PABHHIMA MemAY COGOHM, TO BH MoeTe HOCTYHHTH CHERYIOo-
umM o6pasom. Onycrare, kKarx n paHbIlle, mepueHgaxyasp D
#Ha AC n nposemure DH rak, uto6m oHa cocrTapmua yron DHA,
PaBHH yroy HAE, ®oTopuit s Basmi, ckasem, TynEM (§ur. 51).
Hoxnomnre EB =a, BD = b, AH —x u HD = y. B caay no-
noGua rpeyrompuuros EAB, BHD Bu monyaare, yro BD : DH —

= BE :AB, 1. e. b:y=a:AB, raxr uro ABza—;’. Briurnre

AB w3 AH; pasnocrs Gyper BH:x——be—y. Hanee, Tar wax

BCeé YrAK TPeyroJbHUKA
DHC panw, to jaEs tamme
OTHOHIeRusA cropoH. Iloxo-
RATE TO3TOMY, uro HD Ha-
XOJHTCA B KaKoM-ymbGo m3-
BECTHOM OTHomeHnn k H(,
HAONpAMep B OTHOIIeHAR b
R e. Tax xax DH =y, 10

HC=%3’ g HBX HC=—

ery  aey?

b B
Tpeyronvaura BHD cuepyer, uro BD? = BH? |- DH? | 2 BH X
XHC, 1. e.

. Haromen, B cmry mpepa. 12 va. 2 ,Hawan®, us

2axy a? y*? : 2exy 2aey
2 A2 2 —_
b=z , T T Pt

Nspnexan wopens, BH Haiimere, 4TO

n x__ay‘—eyj_-_v_ezyz—bzyz-{-b‘
o b

H

u Tak Kar b Goubmie e, To €2 — b% ecTh Benmumma OTpHIATENE-
Had, lloaroMy sAcHO, 9T0 KpHBaA €CTH ONATHL-TAKH HIIIHIC,

12 Heorou. Beeobmas apupmernka
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Bagaua XXXVIL

BryTpu AAHHOrO yria PAB mnpOm3BONBHO MPOBE/ICHR! HpsAMBLS
pD n BD, HaxOAAMHECH B JAaHHOM OTHODICHUN, C TeM YCJIOBUEM,
gro BD Beerpa mapalienbHaA AP, a PD Bcerja 3aKAHINBACTCA
B QaHHOM IO [10JIOKEBNI0 TOIKE P npﬁmoﬁ AP. Haittu reoMeTpi-
qecroe mecto Tower D (fur. 52).

Ilposepnre CD HapajliielbHoO AB u DE nepleH[uKYIAPHO AP.
[Toaomure AP = a, (P=xuCD=1Y% 1 nycTh, Aajee, OTHO-
merme BDw DP ects d R €.
Torga AC min BD=a—=2x
" PD — ea — ex

d
wax yroa DCL nam, TIOJORHUM
orromenne CD g CE paBHEM

1y
d

. Najee, Tar

‘“‘

9] —_
H e a0

n

P d & f, omwyma CE=

@ur. 52 fy
EPp=32z—"" Tax Kar yribl

ppn E mnpaMse, TO CD?— CE? = DE* = Dbz — EP2, 1. e.

_ e_’fa — 2aets + €%z g2 2fxy 1*y® .
d? d? d as

2472 .
OrGpocus ¢ obenx CTOPOH no — f}%- u JOJUKHRM obpasoM yHOPA-

JOo49uB qJeHsl, BBL IOy IATE, 9T0

eta® — 2etax |- ex® — dia?

2fzy
2 __ 7Y
y d + dz ’

a ma3BieKad KOpeHb, Haiijere, 4TO

y = fxr *= V e%a® — 2¢%ax (et —d® Bzt
d L]

TlocKOABKY & ¥ Y BOCXORAT B NOTy4eHHOM ypaBHEHUR TOIBKO
fo NBYX HM3MepeHui, TO FEOMETPAIECKOE MeCcTo TOHYEK D ecTdb
L OHAUECKOe ceueHme, A WMMEHHO ranep6oia, mapabona uan DILIAIG
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B 3aBUCUMOCTH OT TOrO, Oyner nu e® — d? |- f2, 1. e. rRoo(unment

npu 2? B 9TOM ypaBHeHmN, G0/IbLule HYIA, paBeH HYJIIO UAW MEHbIIe
HyJaa.71

Samava XXXVIII

Ilpamas PE, Bpamammascs BOKPYr RAHHOIO II0 IOJOMEHMI®
nodoca P, nmepecexkaer ABe maHHEE MO  IOJOMEHUIO npsameie VE
n VC B rourax C u E, m orpesor CE penmrcs B JamHOM OTHO-
weHmyn Ha dactu CD u DE. Halitm mecto Touex D (¢ur. 53).

{poseaure VP m mapannensno stoit mpamoit DA u EB, nepe-
ceratommne VC B8 Au s B. llonomure VP =a, VA=zu AD = y.
Tax rar otaomenne CD g DE
RAHO, TO NaHO TAKMe OTHOIe-
aue CD w CE n, caegoBarenn-
Ho, otHoIlleAne DA w BE. Ilo-
JMOMATEe BTO OTHOLIEHHE pPAaB-

HbIM d K e, Tornia EB = fg

Kpome Toro, mockoasky pam
yron EVB, To gano Tarme or-
vowmenne FB v VB. Ioxomnre

9TO OTHOINEHWE PABHEIM € K f; B
@ur. 53

fy

d

E
1
3
’
i
!
i
t
'
§
'
i
¥
]
'
'
¥
E
'
%

rorga VB = 2. Haxronren, B

CHTy TOoRobuA Tpeyrossuuros CEB, CDA, CPV, EB:CB=
=DA:CA=VP:VC u, componendo, (EB +VP) :(CB + VC) =

= (DA +VP):(CA+VC), 1. e. (;9 1 a) :ff = (y+ a):2.7
Hepemnoxasn cpegume u Kpaliime 9ieHs!, BB TOJYIdTe
ey +- adz = fy |- fay.

Tar war meompenemenmsle BenwawEs z u Y BOCXONAT B DTOM
YyPaBHOHUN TOJNLKO 1O ABYX H3MepeHuit, To xpmeas VD, ma xoro-
poil Beerja Jesmut Touka D), ecTh KOHWYECKOe CeveHMe, 3 HMEHHO

runep6oaa, #6o ofHa U3 ABYX HeOHmpeJeTeHHHX BEJIWYNH I UMeeT
12%
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JyInb OJHO uamepeﬂne U B 49jeHE €exY BXOANT yMHO?ReHHaH Ha
APYTYIO Heompejedenyio y.7

Bagadga XXXIX

Jlz pByX HAQHHEX TO TOJOMEHMIO touek A m B TpOBEACHH
® TpeThell TOUKe C nBe TpaAMBIE AC, BC, mazopAmuecs MemIy
coboit B ramoM-jmu00 AAHHOM oTHOmeHnH. HaiiTm reoMerpnye-
CHOE MECTO TOYeK mepecedeHust C (¢ur. 54).

IIpoBeaute TpAMYIO AB n onycTaTe Ha Hee NEPIEHAUKYIAD CD.

flomomure AB=—a, AD=2 1 DC = y; Toraa AC:VW

:-___-____________:___,_..

BD—a—o u BC=VBD*+4DC= Vot — 2ax + a® - ¥
Tax mag orHomenme AC K
B(C paHo, TIOJIOKAM ero pas-

C
M d ® e. IlepeMHOMUB
‘: cpefHBe ¥ KpaiHWe qjIeHbl,
D

BH TOJNy4YATe

E B F

eV +y =
R —
—d Yt —2ax + @ 42

9 II0CJIe HpEBe}IGHEH

@mnr. 5% ‘/d2a2 —9dlax .
y _— e ——— i il
& — d?

Tar ®xak z? BXOAUT 3AECh OTpUIATEIAPHEIM 1 pMeetr KoQPUIACH-
oM JHANL eJEHEIY, & Yrok ADC upsMoit, TO ACHO, ITO KpuBad,
Ha ROTOpOM JEHAT TOTHA C, ectb KpYT. Ecom Ha TpaMOi AB
paaTs TouKn E u F 13K, arobsr d 2 e = AE : BE = AF : BF, 10 EF
Gyner jmaMerpoM oToro KpyTa.

O6pamas Ty TeopeMy, Bil yBuanTe, IT0 ecuu Ha DPOAOIIKEH-
gOM [maMeTpe ragoro-aubo KpYyra EF nasHnt Kaxne-imb0 JiBe
tougn A u B, Ris KOTOPHIX AR : AF = BE: BF, u u3 3TuX AByX
TOUYEK TPOBECTH K 1060 Toare C OKPYHHOCTH npAMBIE AC, BC, vo
AC ® BC Oyner gaxoauThca B JIAHHOM OTHOIICHUY AEw BE.™
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3agaga XL

Crersmasca Toura A orGpacuiBaer myunm Ha IPEJIOM JIAILY K
IA0CKYI0 moBepxHoctb CD. Haittm sya AC, mpenoMmenme xoro-
poro CB momajer B NaHHYIO TOURY B (dur. 55).

Onycrure us ceerameiica Touxd Nepuenaumeyaap AD Ha ape-
JOMIANIYIO IIOCKOCTh. JlomycrnM, 4ro mpemommenmsrit ayu BC
nepecederca ¢ MPOAOrKeHHON B 0Ge cropons npamoit AD B Touxe
I, a onymeHHHI HA DTy Ips-
MYI0 U3 TO9KM B mepuenpury-
asp —B Touke F. llposegure
BD n monomure AD =a,
DB=b, BF =c¢ un DC =z,
Hojomure, ganee, oTHOIICHHe
CHHYCa NafieHAsa K CUHYCY Ipe-
JNOMJICHHSA, WJH, YTO TO 3Ke
camoe, cuayca yria CAD x
cunycy yraa CED, pasurm d
ke. ECu AC 6ynyr, Rak H3-
BECTHO, B TOM e OTHOIIEHWH,
a Tak Kar AC =V a® I 23,

TO EC=iVa2—{—x2. Kpome Toro, ED = ]/Eéz—c_m:
e

e

2,2 2.2
— l / d®a® 4 &’z x22a DF — b®—c2, caegosatensio EF —

- " dal 2,2
= ]/62—-02—|— ]/ da—_l—;ﬂ—xz. Haxounen, B cmay mopobms
e

tpeyroaeankoB ECD, EBF, ED:DC — EF :FB, a ecum nepe-
MHOMHATH 3Ha4YeHUA KPallHWX W CPeAHAX HIeHOB, TO

2,2 2,2 - 2.2 2 2
l/da +dx’—x2 —x]/bz~cz+x]/d~———a TP g2,

&2

(c_x)l/ d”iti?f:”f —? — xl/ B2 — 2.
e
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Bossoaa B KBajpar o06e CTOPOHbI M PACIIOIOKUE HCHEL A0 HBIM

o6pasoM, BEl HOJYIHTO

3.2 2.2 ___ 2h2 2 242 2 2,2
x4———26$3—l—(dc +da eb)w 2dacx+dac _:0.75
d? — ¢

Bagaga XLI

Hajite TeoMeTpHueckoe MecTO BeplIHH D rpeyronsHuKa, Y
KOTOpPOro JMaHEl OCHOBAHME AB @ pasHOCTh NpAJeralomux K
ocHoBaEu® yraos DAB, DBA (gur. 56).

@ur. 56

B caydae, KOIZia AaH yrox IpH BepiliuHe, UaM, 9TO TO IKe

€aMoe, faHa cymMma ABYX YyrJioB npn OCHOBAHuH, I‘GOMeTpPl‘IeGROG
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.

MeCcTO BEpIIMH, KaK y4YAT HAC Dpramy (kH. 3, mpega. 29), ecTh
onpyskHOCTh. MH npejiaraeM HAUTH 37Ch EOMETPAYECHOO MeCTO
BOPIINH, KOTZa JlaHA PasHOCTH YIJIOB IpX OCHOBAHUM. NomycruM,
gro yrox DBA Gonpme yriia DAB, uro paHHag PasHOCTH HX
ectb yron ABF m wro mpamaa BF mepeceract AD B F. Ony-
crmam w3 touxu D mepnemmmxyuspu DE ma BF m DC na AB;
DC mnepecewer BF B toure G. Ilomoxum AB=—a, AC=1z n
CD =1y, torna BC = a-—z. Tar xax B TpEYTOMBHUKO BCG

JaHH Bce YIE, TO J[aHO W OTHOIIeHWe CTOPOH BC n CG.

as -— ax
. Buature B3

Tlosomum ero pasusiM d K a, TorAa CG =
dy—a*—+-ax
d -

Kpome toro, B cuiy mogoéms  Tpeyromemmror BGC, DGE,
BG:BC = DG: DE. Ho B rpeyroumpamre BGC MH mMeeM, 4TO

a:d — GC : BC. CaegoparensHo, a®:d? = GC::BC?* m, compo-
nendo, (a%-4 d?):d?= BG2:BC? m, mocle napiedeHns KOpHEH,

DC uwmu y seamunny CG, PpasHOCTH 6yaer DG =

dy —a®4-ax
Va+d?

C npyroii cTopoHsl, TaK Kar yrol ABF ecth pasHOCTH YIJIO0B
BAD u ABD u, ssaumr, yriae BAD n FBD paBHH, TO IpAMO-
yroxsame tpeyronsausn DAC n DBE mopoOHH B CTOPOHHI HX
nponopnmonadbHe, T. €. DA -DC = DB:DE. Ho DC =y,

DA(= VaG L De) = VZ#+ 9, DB(=VDC*+ BC) =

Vati-d2:d(= BG:BC)= DG: DE. Tlosromy DE =

= Vyt+a®—2ar 2% B MH HAILIE DPaHes, 9TO

a2
DE =% —a t+az
Vetd

TloaToMy

- dy-——a*-{—a,x_
]/:c2+y2:y=]/y2—]—a2—-2ax—|—x2: V‘ag_;[_dz
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~

TlepeMuOxas KBAAPATH KPafiHuX W CPEjHMX 9/IeHOB, MBI TIONY-
anM
a® 4t — 2axy? Faty? -yt =
d2z? y? + d? yt — 20 dzPy — 2a2 dy® 1 2adyx®
4+
a? + d2
T 2 gdzy® a*z®-taty®—2a°20 —2a3xy® +atzttfataPy
a? - d?
VMposbTe BCe WieHH Ha ¢ |- d?® W pacmoNomaTe TIpou3BeeHHu
B JIOMFRHOM TOPHNKe, TOTAA IOXYIATCSH, HTO

—_—

2dy

Ak (———-—20,) x3+(a2—2dy)x?+ (2df +2d2y2)x—

& a

@y — 2y —yt = 0.

PaspennTte 210 ypaBHEHHE HA 42 — ax -+ dy + y* =0 m B Tacr-
d .

oM Gymer % -+ (2—3-’— — ) z — y? —dy = 0. Taxam o6pasoM,
a

[T pemieHms OTON 3ajaum NOTYTaeTcH ABA ypapsenusa, llepsoe

ypaBHEHNe
2 —ar-+dy-+y2=0

NpUHALJICKAT KPYry, B UM Gy[er reOMeTPUIECKOe MECTO TOUCK D
B cayuae, Korja yroa DBF Haxomurcd © Ipyroii CTODOHE OT
upsavoit BF, deM Ha depTeme, a yroi ABF paseH cyMMe YIJIOB
DAB u DBA npn 0cHOBaHNH, TAK 9TO JAH yrol ADB npu BeplInHE.

Bropoe ypasHEeHue

x2+(2gf——a)x—y2—dyzo
npuHajesnT ranepbone, xOTOPAL U ABASIOTCA TEOMETPHICCKHM
mecToM Todex D, worma yroix FBD samuMaer NMEHHO TO TIIOJO-
xeHme OTHOCHTEALHO mpamoit BF, wamoe YrasaHo Ha gepTexe,
npugem yron ABF ecTth pasHocTh yros DAB u DBA mpn
OCHOBAHWA. BOT KaK ONPeJeInTh 3Ty remepGony: paspemare AB
momosmam B P, nposeamre PQ, 00pa3yomiyo yroi BPQ, paBHELl
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nojopure yraa ABF. Yepes toury P uposegure PR nepreH-
mueyrapso k P Q. Ilpamuie PQ m PR 6yayr acaMororaMm sToit
ranep0oxarl, a Touka B ofHoil u3 ee TouYeK.

Orciona BHTeRaeT ciefylomas Teopema: Eciam B OPAMOYIOIh-
Holt rmmepGore mposecT: Kaxoii-maGo mumamerp AB m m3 moHmoB
9TOro mamMerpa mPOBECTH K KAKUM-IAGO JBYM TOYKaM ramepGo-
net, D m H, npavete AD, BD u AH, BH, to ata upsmue 06-
pasywoT B KOHIaxX gmaMmerpa pasHeie yraw DAH, DBH.

Boree roporxoe pemenue. B 3agaze XXIV n npu-
BeJI MPABWIO Hauboiee HOAXOAAINEro BHGOPA WICHOB, CIYHALIAX
OPE BHYHECJINTENHHOM PelteHun \
3axavy, B Tex cJaydadax, KOrjga D\
DTOT BEHIOOP OKAa3HBAETCH CBA-
32HHLIM ¢ HEKOTOpOil Heompepe-
JeHHOCTHI0. B Hacroameit 3a-
JaYe Pa3sHOCTH YIJIOB TPH OCHO-
BaHun 6e3pasiniga B OTHOMEHAN
TOr0 Wiu [PYroro Hu3 3THX yr-
noB. lHpu moctpoeHum wepresxa
€¢ B PaBHOW Mepe MOMRHO HpH-
0aBuTHL K MeHbmemy yray DAB, B
npoBofsi us A mpAuywo, mapai- .-
JedbHYI0 BF, mim ke BHIYeCTH
u3 Gomsmero yria DBA, wpo-
Boia mpsamyilo BF. Ilostomy Qur. 57
1 ee ge OpmbaBiAAK W He BH-

YATAa0, HO NPEGABIAI NONOBHHY €6 K OJHOMY M3 YIrJIOB H
BLIMMTAI0 IOJNOBHHY ee U3 Jipyroro. Tak Kak, xamee, HeACHO,
NPUMEHATH U B KadecTse abcmmcchl, ¥ THOTOpO#l mpmiIokeHa
opaunara DC, orpesok AC mim e orpesor B(C, To s He ymo-
TpebaAl HE Toro, HU Apyroro. BMecto sroro a menio BA mo-
nomam B P u npumenswo PC. Wam me eme, s mposomy MPQ,
obpasylomymn ¢ obemx cropoH yrasl APQ, BPM, paBHHe Kam-
bl NOXYPA3HOCTH YIJIOB IIPHM OCHOBAHUM, M I0ITOMY 00pasyio-
mywo pasubie yrawt DQP, DMP ¢ npavuimn DA, DM ($ur. 57).
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Onycerns Ha M Q mnepneHAMKYIAPLL AR, BN, DO, a Bubupaio
sa opmmuary DO, a 3a abenuecy PQ. Taxum o0pa3oM, A Toja-
raio PO =z, DO =1y, AR uwia BN =b n PR mum PN = c.
B cuaxy nomgobus TpeyrodbHUKOB BNM n DOM, BN:DO =
— MN: MO. Dividendo, nonyaum (DO — BN) (y—b): DO (y)=
— (MO — MN) (ON wnmn c—g): MO. uawnr, MO = “L—F%.
y —
Toumo Tak me n3 moxobma Tpeyroabruros ARQ, DOQ mmeeM:
AR : DO=RQ : QO u, componendo, (DO 4 AR) (y-1-b): DO (y) =
— (Q0 4 QR) (OR mam z -+ ¢) : Q0. Bnawur, Qosif‘ﬁﬁ?-
Y
Haxonen;, B CIJIy PaBeHCTBa YrioB DMQ an DQM, MO pasHO
QO wu, 3navwT,
cy—xy _ ey+ay

y—b y+&
PagnieiuTe BCe HA § W [OMHOMBTE HA 3HaMeHarejeil; NOmyIHTCA

ey + cb— yz — bz = ¢y — ¢b - yr — bz,
niau e
ch = zy,

T. e. 0cOGEHHO M3BECTHOe ypPaBHeHMe TANepOOIH.

BripoueM reomMerpmuecKoe MeCTO TOYEK D wmomxmo Onyo OH
HaiiTm Ge3 aJirebpamd9ecKOro BHIYMCJICHAS. B camom Jese, MH
pamun Bume, aro (DO — BN):ON = DO: MO (0Q) = (DO —+
-+ AR):O0R, r. e. (DO — BN) : (DO +- BN) = ON : OR. Mix-

O OR OR—ON
tim, mu noxysam DO : BN = ,_IYi:)“.__ (NP): — (OP),

n, ciefosaTeasno, DO X OP = BN X NP.

3agaua XLII

HaiiTm reoMeTpHYeCKOe MECTO BeplIMH TPeyroNbHHKOB C IaH-
HEIM OCHOBAHHEM NpPHA YCJIOBHH, 4TO OflUH W3 YIrjoB Hpm OCHO-
BAHNUA OTJMYAETCA OT YABOGHHOIO APYToro Ha JAHHEM Yyroi,
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HonyctrM, uto 9TOT TpeyroabHuK {CM. IOCIENHHIl YepTesK B
npepuaymeii sagage) ects ABD, AB—ero ocHoBamme, paszge-
aerHoe momnojaM B Touke P, APQ uaun BPM — tperpsi vacTh
AaHHOTO yria, T. €. TpeTh yraa, Ha woropumit DBA mnperocxo-
AUT yABOeHHH yroa DAB; yron DMQ 6ymer BaBoe Ooxsbiue
yraa DQM. Onycrure na PM mepnemmmrymnsput AR, BN, DO
n pasgeanre yron DM@ nononam mnpamoii MS, mnepeceralomeii
DO B §. Tpeyroasuaurn DO Q, SOM 6yxyr nopoGHEIME H, CIEH0-
BategrHO, OQ :0OM = 0D :0S n, dividendo, (0Q—OM): OM =
= (0D — 08):08 = DS: 08 = (,Havama“, 6;3) =DM : OM.
3maunr (,Havama“, 5; 9), 0Q —OM = DM. Ilonomnure
tenepp PO =1z, OD=y, AR waiw BN =0b un PR nmm
PN =¢. Kar m B upeanpymeii 3agade, BH HOJIyduTe

mpm 9ToM, gro OM = %3— n 0Q = %—B& . Cae-
nosarensHo, 0Q — OM — = Zb;f j::yz . C apyroit cTOpOHH.
DO? -+ OM? = DM?, nan
y? I czysz-— 2cxy® -} 22 42 — 452 c2y? — 8bexy® -+ 4xlyt )
¥y —2by-+ 0 yt — 2b% y* |- b

IIpomsBens pomxHsie IpuBefeHNd, BH TONYYHTEe B pPe3yabTare
Yt (2 — 202 — 2cx — 322) y? - (2b2® -} bbex 4 2bc®?) y-|-
+ b4 —3b2c®— 2b% cx 4 a2 = 0.
Paspenns Bce Ha y — b, BH IpuUBefeTe YPAaBHEHHME K BHAY
¥ by — (2 — ¢ - 20w - 3a¥) y — b° -
~+ 3bc? 4- 2bcx — bx® = 0.
TarkuM o6pasoM, Touka [) jemmMT Ha KPHBOIl TpeTHEro usMepe-
HOSI, KOTOpasi, OflHAKO, IpeBpamaeTcd B runepboiy, ecanm yroa

BPM wncuesaer uiu obpamjaercsa B HYIb, IIK, 9TO TO e ¢aMoe, Kor-
Ia oAuH u3 yrios npu ocHoBaHmum DBA Basoe Goasllie sipyroro
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DAB. JleiicTBurennsHO, B 9TOoM cay%ae BN, mam b, mcuesaer,
1 ypaBHeHHe NPUHUMAET BHJ

y? = 32% + 2cx — c2.

W3 nocrpoeHusi 3TOr0 YpaBHEHMS BHITEKAeT CICAYIOIIAd Te-
opema (¢ur. 58). Onmmmre rmomepbony DV ¢ menrpoM € m ¢
acamuroramn CS, CT, obpasywomumn yrox SCT » 120°, n oycrs
noiayocu runepGoasr 0y-
ayr CV, CA. Ilpopgox-
muate CV no B tar, 4ro-
oet VB—=VC(C, m m3 ToO-
ek A w B nposejpure
Karue-1ndo npsameie BD,
A D, nepeceralomuecs Ha
ranepbone. Torma yrox
BAD oGyper paBeH mno-
noppue yriaa ABD u Tpe-
ta yria ADE, obpasye-
Moro mpaMoit AD ¢ mpo-

Duar. 58 noixennoit BD. Crazan-

HOE OTHOCHTCA K THIep-

Gone, mpoxoaameii depes Toury V. Ecam ke m3 Tex ke caMbixX

rouer A m B niposectn npamuie Ad, Bd, nepeceralomniueca Ha mIpo-

TABOIEKAIMIeH rumeploie, mpoxofameit gepes A,’®¢ To u3 ABYX

BHOIIHUX YIJIOB TPEYIONBHAKA HA OCHOBAHWHU TOT, KOTODHII npd.
aexxutT K B, Oyaer Bysoe Goxbhie Ipmieskamero k A.

3agaga XLIII

Onucars Kpyr, NpoxopdAmuii 9epes ABe AAHHLIC TOYKN U Ka-
calomuiicd TAHHON 1mOo NoJdoMmeHHI0 upamoit (dur. 59).

TlonycTEM, 4To JaHHEE TOUKM cyTh A @m B, a pamsas mo mo-
aomennio mpamag EF m 9ro tpebyerca mnpoBecT: Yepe3 5TH
toukz upyr ABE, onmoBpemenHO Kacaiommiicsi upamoit EF.
Ilposegnre mpsamyio AB m paspgeauTe nomonam ee B Touke D.
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B Touke D BoccraHOBmTe mepueHmuryiasp DF, woropsii nepe-
ceger npavyio EF B rouse F. Ieurp rpyra Gynmer aemarh rje-
anbo Ha mocieqHeli IPOBEJIeHHON npsaMoil DF, npeguonaoxuM — B
roure C. Ilposepure IpAMYIO CB n n3 tournu C omycrare Ha FE
nepmenaukyasp CE. E Gyner TOYKOH KACAHDA, A IPAMHE CB,
CE 6ynyT mempuy coboii PaBHE, KaK PajguyCH HCKOMOTO Kpyra.
Tax wax touxm A, B, D m F pamm, To monosure DB = a,
DF — b u paa onpefeleHud NEHTpa KpPYra 3aiiMUTeCh OTHICKA-
rquem DC, xoropyio Hasopure z. Tar Kaw yroa D B Tpeyroius-
maxe CDB wupsamoit, TO VEE2 + CD? wm V a® - 2* = CB.
Tlanee, DF — DC nma b —z=CF.
B TpsAMOYrOIbHOM TpPEYTONbHUKE
CFE Bce yriel NaHEl, N, 3HAYAT,
NAHO Taxske OTHOWIeHHmE cTOPOH CF
u CE. Ecin nono:uTh 970 OTHOIMEHNE

pasueiM d K ¢, 10 CE ::—3 X CF,

T. e. CE = be;ex . Tlonommnute

opamele CB m CE, rar paanmycH

HCKOMOrO KpYyra, DaBHEIMA JApYr F E

APYry W Bh NOAYYHATE YyPaBHCHUO dur. 59
be —ex

Vg ="

BosBega 066 CTOPOHH B KBafpaT U yMHOREEB HA d°, BHL IOTy-
quTe

a?d? --d2a? = b2 — 2bez - e*a*
nim

g2 = = 2e2bx — a®d? |- %b®
T 42 — ¢2 ?

a m3BjleKadA KOpPeHb, Haiifere, 9TO

g bt dV i%e® | a*e® —a*d®
T d2 — e2 ’
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TaguM 00pa3oM, HAUMENb JIINHA DC, a smauar, @ ILEHTP C,
i3 KOTOPOTO HAJIeFRUT OIMCATH KPYT, MpoxoaAIuii depe3 TOIKH
A u B u xacawoumiics npamoii FE.

Bagaga XLIV

OumeaTsh KpYyr, IPOXOfAMmi dYepes MAHHYI TOIRY n Kaca-
jomaiics BYX AAHHEIX IO IOJOKEHMIO MPAMBX (Pur. 60).

N.B. Ara 3ajada pemaeres, Kaxk M 3ajatda X1.111, wubo,
HOCKOIBKY JaHa Toura A, TO [aHa TAKGKE H ppyrast rouxa B.77

TlomycTiM, 9o AAHHAA TOYKA eCTH A, pBe gaHHHE OO T0-
nosennio Tpameie cyre EF, FG 1 AEG ecThb WCHOMBIX KPYT,
racampomuiica o0enx TPAMBEIX W npoxofAminil Uepes TOURY A.
Paznenure npsavoii FC momoaaMm
yron EFG; neHTp KpyTa Oyner
nesarp Ha orolt mpAmoit. Jlo-
IIyCTHB, Y70 IeHTp DTOTO KPYra
ecTh (, ODYCTHTE W3 HEro Ha EF
u FG vepunemmaryiaps CE,
CG,torna E u G 6ynyr TOYKAMA
racagna. Tark HKak B TPeyroib-
waxax CEF, CGF yram npu E
n npu G OpAMEe, A RaJKABIN 13
yraos mnpa F ecTh IOJOBHHA
yraa EFG, To BCe YIakl OTHX
[BYX TPeYrOAbHUKOB JaHbl, & 3HATUT, NaHO OTHOMIeHHe CTOPOH
CF u CE wm CG. llonomure 2TO OTHOUIENHE DABHHIM d » e
Ecal JiA ONpEJeTeHus IEHTpa MCKOMOro Kpyra C 1ONOKHUTH

CF =z, o CE wm (G = -;—x. Onycrute, najee, HA FC mep-

nemmuryaap AH. Tax rag TOIRA A mama, TO JaHHl OymyTr H
npamuie AH u FH. OGosnaubre 5TU NPAMEI® COOTBETCTBEHHO &
a b. Eeon w3 FH, umm b, Buvects FC, nan &, T0 pasmocthb 0y-
pmer CH =b—z. [lpuGaBbre K KBaApary 9TOll  pasHOCTH
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b2 — 2bx -} z* mmampar AH, wunu @?; Torma, HA OCHOBAHNH
mpepa. 47 wm. 1 ,Hawan®, cymma @ - b%—2bx - 2* Gyner
pasra AC?, u6o, mo NPEANOIOHEHNI0, YT AHC npsawoii. Ilpu-
paBHAiiTe Temeph Meskpy- co0oit gBa pammyca EpyTa AC n CG,
T. €. COCTABLTE PABEHCTBO MEKLY HX 3HAYCHUAMYI NJIH MEAY
WX KBajpaTaMy, W B TOJXydIuTe ypaBHEHWE

a2 b — 26 | 2? = “"Zf.

Briuture ¢ oGemx CTOPOH WO 2 W MepeMeHuWTe BCe 3HAKU, TOT/A

22
—a?—b* + 2bx = 2% — e‘; .

VYMuEOMBTe Bce HA d? m pasmeante Ha d? — e?, MOXYyYHTCA

22— 2bd2z — a?d? — b2d?

d2 — e?

Eciam m3eieds KOPEHL, TO

bd? — dV b2e? | a’e? — a’d?

.
dZ__eZ

Tarmm obpasom, gamaa FC, a 3HaInT, I TOUKA C, LeHTp HCKO-
MOTO Kpyra, HaiifieHHl.
Ecom m3 b mnm HF BoidecTh HAWAeHHOe 3HAYCHNE T, WA
— be? - dV be® | a%e® — a’d?
d? — e?
HeHue COBHAJaeT ¢ TeM, KOTOpOoe MBI MOAYYdIH B mpeabRymeit
sajaue fas ompepmedenna pamupl DC.

FC, 1o pasuocts HC =

. 9ro ypas-

3agaga XLV

Ommcars Kpyr, NPOXOpAmAil depe3 jBe HAaHHHE TOUKM U Ka.
cAIOMUACA APYTOro AAHHOTO IO HOJOMeHHI0 kpyra (dgur. 61, cp.
sagazy XXI).

JonycrnM, gTo J1Be JJaHHHE TOYKH CYTh A n B, EK ectb
MaEHLHI [0 BeJIMUAHEe M NOAMKeHHI® Kpyr, F —ero ueurp,
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ABE — ucroMHit Kpyr, npoxoasmuil uepez Toukm 4 m B m RKa-
calomuica Apyroro kpyra, ¥ 4ro C ecTh HEHTP HMCKOMOrO Kpyra.
[Iposesure NPOROKEHHYI0O NpAMyl AB um omoycrure HA Hee
nepnegmaryasaps CD, FG; 3arem mposegute CF, KoTOpas mepe-
cewer o6a mpyra B Touxe kacamud F. Ilpomemure Tamske mapasn-
aeasuo DG mpamywo FH, woropas mepeceder CD B H. Ilpope-
dag ot mocTpoemmsi, noaokure AD wmm DB =qa, DG unan
HF =b, FG=c¢, EF (pa-
AAyC AAHHOTO Kpyra)=d m
DC =z. Torna CH(= CD—
— FG)=z—¢, CF? (=CH?--
~+ FH?) = 2% —2cx|-c* 482,
CB*(= CD* - DBY) =z -
-+ a®* u, smawmr, CB, nin
.CE = V/z* I~ a®. TipmGassre
@ur. 61 k CE nuano EF n Bu TOXydH-
ve CF = d +V 2% | o?, kBag-
par wero d?-}- 2d V a® - 2% 4~ @® -}- 22 paBen HaiilcHHOMY TIpes -
ne 3HAYCHWI0 TOro e CF2, 1. e, &®— 2cx - ¢® |- b%. Ecan or-
6pocuts ¢ 0BGemx CTOPOH 10 Z2, TO TOIAYIATCH, UTO

d? —I—- a —-{— 2dV;c2 + a2 = 2 + b2 — 2ex.

Boiuture eme a? 4 d? aBHCHHE IIpUMET BHJ
>

2dY a® | x% = ¢? -} b2 —a® —d? — 2cx.

Tlonosmre 7ana coxpamenus ¢ b2—d?—a2=2g2 m BH
O y4InTe

2d)/ a* J- z? = 2g% — 2cz,
nan

dV @ 1 2?2 = g® —cx.
Bossegeane ofenx CTOPOH B KBajpaT AacT

d?a? - d?s? = gt— 2g%x |- ¢?2.
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Buigrure ¢ 06enmx cropoH d%a® m c2x2; mpm 9TOM OcTaHeTCA
d%x® — c?2? = g* — d?%a? —2g%zx.

Ecnim pasgennts eme cTOpPOHHM YpaBHeHAsS HA d*—¢2, TO BH
TQIYYHATe
gt B P — 2
a2 — ¢2

W3Bnewenue HeABHOTO ROpPHA = 8 gact

— g% | |4 gtd? — d'a?® I d%aic?

X = .
d? — ¢?

Ysuas TakaMm obpasom z, wam pmry DC, pasaenmre nps-
mMylo AB mononaM B Touke D) W BOCCTAHOBRTE B BTOH TOYKe
— g% - dV B —a?d® |- aick

d? —c3
Tpa C onummute Kpyr ABE, npoxopAamuii gepes Touky A miam
B; »wror kpyr Oymer racatsca apyroro kpyra EK wu npoiiger
gepe3 obe Touku A m B. Y. 1. ¢. 7,

nepuegpuryaap DC =

. 3aTeM n3 neH-

3agava XLVI

OmmcaTs KPYr, DpOXOAAIMUA dYepes JAHEYI TOYKY W Kaca-
omuiicA JAHHONO IO BeaWYdHe H HOJOMKEGHHI0 KPyra, a TaKMKe
MaHHOH 10 IoNoxeHUI0 npsamoit (fur. 62).

Honycrum, 9ro mckoMuit kpyr ects BD, ero memrp C, Tou-
KA, 9Y0pe3 KOTOpPYI OH NOMKeH npolitm, B, mpsaMas, KOTOpPOH
OH NONHeH KocHYTheA, AD, Toura wacammsa D, mpyr, KOTOpOro
OH JOMMeH KOCHYTheHA, GEM, nenrp mociegsero F m ero Todxa
racamua E. Hposenure mpamue CB, CD, CF. llpamaa CD 6y-
Aer uepneHauryiIsipHa x AD, a CF nepecewer o6a kpyra B TOY-
ke racamma FE. Ilpopommmre CD po Q rtak, wrobu DQ = EF,
n uepe3  nposeamre QN mnapamreasno AD. Haxowmenm, n3 to-
wer B m F onycrure Ha AD u QN nepuermuryasps BA,
FN nwusrouru C onycrare ua AB u FN nepuenpuryaapu CK, CL.
Tax xax BC = CD unn AK, 1o BK = BA — AK =BA — BC, n

13 HeworoH. Beeobman apa@MeTAKA
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nosromy BK? = BA® — 2BA x BC 4 BC®. Ecm us BC? BhiuecThb
BK?, pa3HoCTh AACT KBajpaT CK u, smauur, AB(2BC — AB) =
— CK?;, aHaJIOruvHO FN(2FC —FN)= CL2. CiefgoBaTeibHO,

CK? , cL? ,
2BC = — — 4 AB n 2FC = —F—E——{— FN. Ecam BH BMecro

AB, CK, FN, KL n (L, HanuimeTe COOTBETCTBEHHO 4, Y, b, ¢

2
n ¢—yYy, TO moxyumre, MTO B =—y———‘—-1-a n FC=
a

l
I
DN
<
+
Qﬁw
+
|
)
o)
3

2b 2
yrute BC w3 F(C; pasHOCTH

Syner FE — 32_.2;::—1—3;2 uE

+—1- b — ¥ __ 1 4 Eean, na-
2 2a 2

mee, BH 0003HAUATE TOURH
nepeceveHnsl I POAOTACHHON
FN ¢ upsvoii AD m KpyToM
GEM 6yxsavn H, G n Mn
HA npononmeﬂﬂoﬁ HG BO3b-
®ur. 62 sete HR = AB, 1O, TOCKOIb-

Ry HN (=DQ = EF) =GF,

pri, npubasmB ¢ ofenx CTOPOH IO FH, nonyuure, 910 FN = GH.
3paqur, AB— FN(=HR—GH)= GR, AB—FN -+ 2EF =

:_-a__-b—-‘——ZEF:_—:RM n %—a—é—b+EF:—l—RiW. Ho mMH

2 _ ey - 42 1 2
gaman pamee, 9ro EF = -2y 4y 4 Zp L ——a
2 2 2. 2

TlopcraBuB B Hpejsiymiee ypaBHOHAC sro 3mauenme EF, Bbl IO~

1 2__ 2 2 3
xyamre, 4r0 o RM = L—;%i_—g— — %— OGosmauste RM
4 i

yepes d M Bbl HOTYYHTE

b a

d — 2 —2cy 4 ¥* y*
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YMHOKBTE BCO WiIeHH HA ¢ U b, 6yner
abd = ac® — 2acy - ay® — byt.
Boranras us ofenx cropon mo ac® — 2qcy, BH monyunre

ay® — by? = abd — ac® 4~ 2acy,
& mojeauB Ha a— b,

2acy abd — ac?
= -+

Wssievenne KOPHA JacrT

y = @ /azbd — ab®d 4 abc?

a—b a—b

ITOT pesyIbTaT MOM- T
HO HANNCaThH Kopoue,
HNONORUB C:b=d:¢
n (a—b):ra=c:f
TOF/1a

y2 =f€——fc + zfya

P
v ap®Z o

-

I P i - \
y=7F=+ P N
+ sz e fe. Qur. 63
Hating y, unmn KC, nan AD, ornomure AD = f- V2 - ff__‘— fe,
B Touke D BoccramoBmre mepmenmmryaap DC (= BC) = LK

248
-+ —12—AB 1 u3 neurpa C omumute pagmycom CB mim CD kpyr

BDE. 9ror xpyr, mpoiiga wepes NAaHHYI0 TOUYKY B, KocHerca
npamoit AD B D u wpyra GEM B E. Y. 1. c.
Ha ocmoBamum sroro MomEO Tawme ommeaTh Kpyr, Kaca-
JOMUACA ABYX NAHHHX KPYLOB B AAHHON 1O MOIOMAEHTIO apaMoi.
HelicTBuTensHo, mycTs HamHHe Ba Kpyra cyrs RT, SV, mx

UeHTPH B, F, a NaHAAA 110 IOTOMEHARIO IpAMad PQ (¢dur. 63).
13#%
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Onmmupre #H3 TeHTpa I pagmycoM, pPaBHBIM FS — BR, mpyr
EM. W3 rvouxm B onmycrure Ha HPAMYI0 P(Q nepneHOURYIAD
PB = upopommumre ero Xo A Tag, gyrobnt PA == BR. Yepes
rouxy A mnapamiensso PQ mposenmre AH u onmmure KPYT,
KOTOpHIll, NPOXOAf Yepes TOTKY B, wacaerca mupsamoit AH =
kpyra EM. JlomycruM, 9r0 IEHTP OOHCAHHOTO HaMu Kpyra
ects C. IIpoBenmre mpsamyio BC, Koropas mepecedeT Kpyr TR
B R. W3 mocrpoeHEss fICHO, 4T0 KPYT RS, onmcaHHBEIA H3 TOrO
we weHTpa C panmycom CR, 6yner wacarbcs kpyros RT, SV
m upsamoir PQ.%°

3angaga XLVIL

OmmcaTh Kpyr, OPOXOjsmmit weped MaHHYIO TOUKY H Kaca-
JomElcs ABYX APYTHX KPYTOB, NAHHEIX N0 BEAMTIMHE U IOIOMO-
gm0 (puar. 64).

TomycraM, 91O AaHBAas TOUKA OCTH A, nBa NaHHHX [0 Be-
ImamEe ¥ moioskeHm© Kpyra cyrs TIV m RHS, mx HeHTPH c
# B, mexomuit xpyr AIH, ero menTp D, a Toukm KacaHHA CYTh
I u H. Iposennre mpamuie AB, AC, AD n DB. lonycraM, 9TO
nponomenHaa AB mepecexaeT KpYyT RHS B 1oukax R m §, a
npoposreHHas AC mepeceraeT Xpyr TIV 2 T u V. Y3 Tourm
D omycrmre Ha AB nepneHJEKYIAD DE n ma AC nepneHAUKY-
asp DF, xoTopEiil nepecedyer AB B G, a us rouxm C omycrare
ga AB nepoemmuryasap CK. M3 tpeyroabHHEa ADB Ha ocHOBa-

gon upepa. 13 km. 2 ,Hawan® mmeewm: AD*— DB? |- AB?® =
= 24EXAB. Ho DB = AD- BR, caefoBaTensno DB? =

—AD* -1 2AD X BR -+ BR®. Buurutre 510 B3 AD* |- AB?* =
BH IIOAYYHTEe, YTO 4B —2ADXBR —BR®* = 24E X AB. Ho

AB: — BR® — (AB - BR) X (AB— BR) = AR X AS. Cueposa-
reasao, ARXAS —2ADXBR = 2AEXAB n

ARXAS —24EXAB _ 94 p)
BR )
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Paceymnaa mojioGHEM e o6pasoM, BE Noxyyure M3 TPe-

yroasumra ADC, urto 24D = ATXAV—24CXAF  (qenoBatens-

TC
ARXAS—24BXAE AT X AV—=2AC X AF - 2ACXAF
’ BR TC TC
AT 2
— XAV_ARXAS+ ABXAE u AF = cT (ATXAV__
Tc BR BR 24C TC
ARXAS 2AB
— B>1<it —+ AB>;AE>. Ho rtax max AK:AC = AF:AG, o

®ur, 64

y 2
AG = cr (ATXAV _ ARXAS —+ ABXAE). Ecim sTO BHYECTH

2AK TC BR BR
AEX2AK CcT
AE ninm , To pasgocth Oymer GE =
ms AB cr X 2ax P hele
__cr AE}(ZAK+.4B>(AS_ATXAV_2ABXAE> A Tax Kag
T 24K cT BR TC BR ]

cT AEX2AK ARXAS
CAK — CE - DE = Y2 + —_
CK : AK — GE : DE, To, E 2CK( = X
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__ATXAV  2ABXAEN

. Oraomure Ha AB ammuio AP, ormocs-

TC BR
mywea K AB, rak CT w BR; torma PAPXAE __ 24BXAE n,
cT BR
S — RPEXAE _ 2AB><AE__2AK><AE, DE —
cT BR cT
y A AT
= T (ARXAS XAV—-2PKXAE). Boccramosutre x AB
2CK BR TC cT
CT [ARXAS ATXAV\
nepueHgARyIap AQ — — N OTIAQHUTC
pnpr2CK(BR ¢ )
P
Ha HeM QO = ~KCXTAE; AO npn arom Oymer paeuo DE.

Iposegmre npsmiie 0D, DQ u CP; rpeyroavunxn DOQ, CKP
Oyayr mopo6meiMu, n6o B mux yrasl npm O u upu K npase, a
¢cropontl nponopunoHanbHul (CK : PK = AE win DO : Q0). Tarum
obpasom, yraw 0QD, KPC pasuw u, 3gagnt, ¢D nepuenpurynap-
ro ® PC. CaenoBarensno, ecam mapamrensao PC mposectn AN,
nepecerawmyo QD B N, o yronx ANQ Gyner mpsamoit m rpe-
yroasaura AQN, PCK 6yayr nopmoGuuie. Ilostomy PC:CK =

— AQ: AN. A 1ax wax 4Q — L (ARXAS—ATXAV>, 10

2K \ BR cT
CT [ARXAS ATXAV\

2PC \ BR cT )
arobst NM = AN, mtorna AD Gymer pasuo DM wu, snaumr,
Kpyr mpoiiger gepe3 toury M.
Toura M, rakmm ofpasoM, nama u moaTOMy Ges JajbHefi-
mero aHaam3a IOJNyYaeTcHd CleAylollee pelleHme 3aqavyl.
Ormomnre ma AB ammmio AP, wortopas orHocmtes K AB,
rar CT w BR, uposegmre CP m mapamiaencHo eit AM, B3ss
AM - <AR><AS_AT><AV\
BR TC
un XLV onnmmure uepes rouxu A u M wpyr AIHM, xacaomnii-
¢ opHOro ms Kpyros I'IV, RHS; »stor mpyr Oymer wkacarThcs
oboux Ha3BaHHHIX Kpyros. Y. T. c.
Ha ocHoBammm 8Toro MOMKHO TaKme omMCATL KpPYT, Kaca-
OmMuicAd Tpex KPYroB, NAHHHX TI0 BeJWYAHE W TIOJIQKCHUIO.

. IIpopommure AN mo M rax,

= CT : PC.3ateM npu moMOIIM 3a[A-
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JlonycTnM, 4T0 pajuychl JAHHHX Epyroe c¢yts A, B, C, a mes-
tpei D, E, F. 3 nentpos E um F paamycaMmu, PaBREIMH COOT-
percTBeHHO B+ A, C + A, onnmnTe JBa Kpyra, a Tamme Tpe-
Thif, Kacaommumiicds X ofomx W DpoxopAmuit gepes Toury .
JlomycTuM, 4ro pajmyc TPeThero Kpyra ecth G, a IGHTpP ero H.
Kpyr, onncammeii u3 toro e neurpa H pammycom G+ A4, 0y-
fer, Kak # tpeGyerTcd, KAcCATHCA TPeX NAHHHX Kpyros. 81

3apgaga XLVfII

K komuam mutn DAE, xotopas CKOJb3UT OKOJO 33KPEIJIGH-
moro reo3ns A, mopsetienn Asa Beca D m E, onnH #3 KOTOPHX
FE cronbp3nT o HakIoHHON amuum BG. Haiitm mecro Beca E,
gorga o06a Beca HAaXONATCA B
pasrosecnn (fur. 65).

HMomycrure, d9ro 33aja4a
pemiea n TIposefute EF mna-
pamnensno AD, Basis EF B
raroM oTHomexnn Kk AE, B Ka-
goM Be¢ I HaxoauTca K Becy
D. Wz rouer A m I omycrute
Ha opAamylo BG mepueHIHKY-
aspu AB, FG. Tar Kagr, TO
IPeiNoaOKeHNI0, Beca OTHO-
caren, Kar auean AE n EF,
TO BHIPA3HTe DTU Beca IPH IO-
MOMIM HA3BAHMHX JUHMM, T. €.
sec D nmmuneit AE u Bec E nn-
aneit EF. o peiicTBreM CHJIBI

cobcreennoro Beca EF Teno E
ycrpemasercs ® F, a MOx feficrBneM HaKJIOHHOM cuibl EG — K G.

Ipamas cmia AE Beca D yBIeraeT TO e TeX0 E v A, a "Ha-
wionnasg cmia BE yeweraer ero ¥ B. Tak Kar Beca HOJAepPRU-
BalOT APYC APYra B pPaBHOBECHM, TO CUJIA, KOTOPAs yBIGKAET
pec E B Hampasienuu K B, gomxHa GHTE paBHa TIPOTHBOTIOIOHCH O

Onr, 65
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cmite, TOX JelicTBmeM KOTOpo# OH yoTpemisercs B HAIPaB-
nonnn K G, T. e. BE pomxna GHTH PAaBHA EG. Ilo mpeamnodo-
xermio orsomenne AE x EF mamo, a Tak KAk yrol FEG pamn,
ro mamo m orHomenme FE x EG, rotopoit pasua BE. Cuenora-
TEJIHHO, HAHO OTHOIICHW® AE w BE. Jlamna AB rarme faH3,
a TODTOMY JIeTKO HANTH TPEyrOMLHEK ABE m onpeneiurh
roary E. JleiicTBETNbHO, HOMOKNATO AB —a, BE =z, Torna

AE = Y a® | «*. Tlounomute, Ramee, 90 AE naxogurca k¥ BE
B JaEHOM OTHOmeHmA d K e, TOTAd

eV a® 4 2 = dz.

Bosseasi ob6e cTopoHH ypapHCHHA
B KBaJipaT U MPOAeIAB IPUBOACHUO,
BHl MOAYIHTE, UTO

a2e? — d2.c2 — e2x?,

cagewsessemanme e

nJaIn
ae

Vd:— et

Taxum oGpa3oM, RJIVHA BE, onpe-
peadiomas MeCTOHAXOKJIeHH® Beca
E, maiigena. 4. T. C.
Ecnm o6a Beca OIycKaored IO
QAKJOHHLIM JNHASM, TO BHYHCIE-
* (ur. 66 HEe MOMKHO HPOBecTH CJeflyIonuM
oGpasom. JomycraM, 49T0 ABE HAH-
g6 1O TONOMKEHMIO HAKJIOHHES, BROJE KOTOPHIX  OIYCKAKT-
et seca D m E, cyrb CD m BE ($ur. 66). Onycrmre Ha
oTH HAKTOHHHE W3 HENOJBIKHOM TOUKM A TepneH{UKYJIAPEE
AC, AB m npumnTte, UTO IPAMBIC EG n DH, npoxopsaimae B
MecTaX STHX BECOB IEePHeHANKYISPHO TIOPUIOHTY, nepecexalor
HAaSBAHHHE NOPUOHAWKYJIAPEH B TOTKAX G n H. Cana, nonyme
Najomas omycKaTbes Bec E mo mepueHImKyIApY, T. e. mMonHAd
ramecTs F, OTHOCHTCA K CHIIe, HOHVMRAAImel ero onycKaThesd
no HagnoHmoit BE, rak GE R BE; a cmaa, KoTopas MOHYR3eT

r —

*
.
a2
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1
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ero OLYCKAaThCA MO HAKIOHHOI BE, OTHOCHTCA K CHIe, KOTOPas
NOHYKIaeT ero omyckarsca mo gunmu AE, T. e. ® cmie, ¢ KO-
Topoit mararusaercsa Huth AE, waxk BE r AE. Ilosromy 11-
sectb E orHocutrcs K Hardmenmio mpumrm AE, rak GE r AE.
Ha »roM :me ocEoBammm TakecTh D OTHOCHTCA K HATANe-
g0 mutm AD, war HD w AD. Iloxomum pamEy BCeli HATH
DA 4-AE = ¢, ee nacts AE = x; apyras dwacre DA Gyner

rorpa ¢ — z. Hpempue Bcero mveem AE?2— AB*— BE*m AD?—
— AC? = D(C?. Tomomnm eme AB=a u AC = b; rorga BE =
=V22—a®n CD=V2*—2cx + c®—b> [lanee, Tar Kar
rpeyronsuekn BEG, CDH pams 1o BEAy, TO TIOJO-
mure, uwro BE:EG="f:E m wro €D:DH = f:g; Torna

E
EG=V&—a u DH=— Ej]/xz—Zcx—i—cz-———bz.

Targ rax GE:AE — pec E: narssmenme AE u HD:AD=

= pec D: naramenne AD w dTm HATAAEHHWA PAaBHH, TO BH

Ezx -
IOoJaydYnuTe, 4TO = garsoreHAI0 AE — HaTs/KOHUIO

E —
Tsz_ a2

AD = De— Dx
"—i‘]/xﬁ—Zcx—[—cz—bg

Ilocne upusefienns oTO ypaBHeHUE NIPHMET BHR

gV 22 — 2cx | & — b® == (Dc — Dz) Y 2*— @?,
nian xe
(88— D?) a* - (2D — 2g%c) 2° - (g%* — g** — D" -+
4 D%?) 2? — 2D%a’x -+ D3c%a® = 0.
Ecnm BH XOTHTE WOJIYIHMTH CIydaii, B KOTOPOM 3Ty 3ajgady
MORHO TIOCTPONTE Hpu IoOMOIA JAHCHAKA n nnpryas, TO HOJO-

BE
sare, 9to Bec D orHocurcA K Becy E, Kak OTHOHMIEHmE —
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cD
K OTHOMICHMIO ——, npu stom g — D. llpennaymee ypaBHeHNe
B 9TOM CJIydYae 3aMEHMTCA TAKAM:

(a® —b%) 22 —2a 2cx + a®c* =0,
OTRYJA
ac

a--b )

r —

Sagava XLIX

K sepeske DACBF, woropag CROIL3HT OKOJO ABYX 3aKpel-
depHHX 1BO3Aet A m B, mopsemensl Tpnm Beca D, E m F,

D n F — ua konnax sepesku m E — B mpoMesyTouHol Touke C,
HaxojAuleiica MeskAy rsosgaMu. Tpebyerca 00 NAaHHHM BecaM #
IOJIOMRERNAM T'BO3Jeil HaliTm I1OJO-
smenne Todxkm (, B KOTOPOA IOf-
BelleH CpelHHil Be¢ Taw, 4YT0 BCe
Beca HAXOJATCSI B  PABHOBECHH
(Qur. 67).

Tar rax HarTsaerue nutu AC
pasHo HaTsmenmio HuTE AD, a Ha-
ramenue gurn BC paBHo HaTAMe-
puio HUuTH BF, TO HaTAKEHUA Be-
pepor, mm murelt AC, CB, CE,
otHocsaTcH, Kak Beca D, F, E. Bo3b-
mute gactn umreit CG, CH, CI B
OTHOIICHN TEeX ke BecOB u II0-
®@ur. 67 crpoiire Tpeyronsang GHI. Ilpo-

nomuare IC no nepeceuernust ¢ GH

8 K, torna GK 6yner pasua KH m CK pasna % CI, a caue-

moBaTenbuao, ¢ OyIOeT HeHTpPOM TSKRECTH TpPeyrodbHUKA GHI.
HeftcTBuTenbHO, NpoBeAATEe dYepe3 TOURY (  NEPIEHAWKYIAD
PQ v CE, a n3 t09ex G 1 H onycrure ma P nepneHguky-
aspu GP, HQ. Ecmm cany, ¢ wxoropoii umrs AC OGuaro-
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gaps cume Beca D yBuexaer Touky C B HampaBleHNA K
A, Bupasurk amaneit GC, To cmaa, ¢ Kotopolt sra HATH Oyjer
YBIGKATh Ty e TOYKY B HAIPaBJeHNH K P, BHpasurcA JuHUEH
PC, a cuma, ¢ KOTOpPOHl OHa YBIeKaer ee B HampaBlennnm ¥ K,
BRIpasmrea guHneil GP. AHaJOTWYHO, CHIB, ¢ KOTOPHIMA HHUThH
BC o6maropapa secy F yBuewaer Ty e Toury C B Haupasie-
HuAX K toukamM B, § m K, OyAYT COOTBETCTBEHHO BHIPA’sKeHEI
auenavmu CH, CQ u QH, a cmaa, ¢ xoropoii mure CE Gaaro-
napa secy E yBuewaer touky C B Hampasiemmu kK E, Gyper
sripaskena jurmeit CI. Tak wak Touka ( NONAEP:KUBAETCA B
PaBHOBCCHHM PABHEIMM CHJIaMu, TO cyMMa Tex cui, ¢ KOTOPLIMA
auta AC, BC c¢oBMecTHO YBJeRKalwT TOuKy C B HAUPaBJICHUH
kK K, 6yjger paBHa IpPOTHBOLOIOMHON cmie, ¢ KOTOPOH HuUTH CE
yBlIeKaeT ee B HanpasieHmm K F, T. e. cymma GP + HQ Oyner
pasga CI; a cmia, ¢ xoropoit Huth AC yBimeraer Touky C B
paupasienun K P, 6yjaer paBHa NPOTHBOMIOJOMHOI CHIe, ¢ KO-
Topoit HuTh BC yBieraer ee B HampaBlIeHHM K (, T. €. JuHHA
PC pasra CQ. Ilockoasry mpamee GP, HQ, CK papamiens-

uel, 10 GK = KH u CK (:Ef%‘?—(i

GoBajoch mdoka3zarb. Tagmm o0pasoM, OCTAeTCS OIPENEIUTh Tpe-
yroansenk GCH, y wotoporo jamel croposl GC m HC, a rarmxe
amemsa CK, npoBefennas w3 Bepmums C K cepefiuHe OCHOBAa-
mus. Omycrare s oToro u3 Bepmuubl C Ha ocHoBamme GH
neponeanukyuasap CL, — aro gaer

) = —g— CI, 910 u Tpe-

GG —CH* _ oy _ G6*—CR~GR*
2GH 2GK

Buecro 2GK wmanummnre GH; torma, orOpocuB obuimii AejuTeab
GH u npuBepd 4uneHH B NOPALOK, BH mnomyware 2 GK? =

— GC?—2CK? - CH?, uam e GK =]/§g;‘c—z __CR* - 5O

Korga GK unu KH Gynyr maiifiensl, JaHe OyRYT TaK:Ke YIVIEI
GCK, KCH naun swe DAC, FBC. llosToMy npoBefieTe H3 TOYEK
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A n B npameie AC, BC rak, 4To0H NOJIYYMINCH NaHHEE Yras
DAC u FBC; »rm mpamhie AC, BC mnepeceryrcsi B mcKOMOM
Touxe C.

Caenyer samernts, 9TO OJHOpPORHHE BOIPOCH He BCETHa CJie-
AyeT pemaTh IO OTHEeABHOCTH — 0COOEHHO ¢ HOMOI(BI0 aureGpHL.
A Ilo Goabmeli wacTH pemenme oxHOTO Ta-
KOr0 BONPOCA TIO3BOJIUT BaM BHIBECTH
pemrerme m apyrmx. Hanpmmep, Tar 00-
CTOMT JeJI0 CO CJHOJVIOIMEM BOIPOCOM.

Hnre ACDB pasgenena Ha HaHHHE
gactru AC, CD, DB; ee KOHUH BaKpen-
N/ AeHE B [ABYX JAHHHX 110 IOJIOKEHUIO
v reoguax A u B; B tourkax menenusa C m
SN D vonsemenn aBa Beca E m F. Ilo nam-
¢ HHM Becy F m mojomeRmAM ToYeR C
HY n D rpebyercss malirm Bec E (Pmr. 68).
. Pemenue srolt 3a7a9m MOMKHO JIETHO

F HOJY4NTh U3 pelmeHns npegspymeit. Ilpo-
g pommute quaua AC, BD no nepecedenns
¢ yuanamu DF,CE 8 G u H; Bec E 0y-
AET OTHOCHThCA K Becy F, xar GD w CH.

Orcioma Memxqy NIpPOYAM BHJAHO, KaK C IIOMOINBI0 OfHUX HH-
Teifi MOKHO W3TOTOBHTHL BECH, KOTOpHE IO3BOJAIT OUpeRenuth
sec gioboro Tena F mo pammomy Becy F.

Qur, 68

3apaga L

B wxojomen majaer KaMeHB; OIpPEfeJHTh IayOWHY KROJIOALIA
IO 3BYKY OT YAapa KaMHA O ero gHO. 52

O6osgaunM raybuny wxosmogma x. Ecum nmajawomun#i KaMeHb,
ABAraAch PAaBHOMEPHO YCKOPEHHO, IIPOXORMT JKAaHHOe WPOCTPAH-
CTBO @ 3a QaHHOe BpeMs b, a 3BYK, [[BATasgch PaBHOMEPHO, HPO-
XOfAT TO Ke JAaHHOe IPOCTPaHCTBO @ 3a AaHHOEe BpeMdA d, 10

x
KaMeHb ONYCTHTCA HA rayOumy ¥ 3a BpeMsa b I/ ~, a3BYK, KO-
a

fi
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TOPHI DPOWBBOAUT KaMeHb IpW yjAape O AHO KOJOAHA, NpOii-

dx
AeT TO 3Ke TIPOCTPAHCTBO Z 3a BpeMA — . B camoM jese, mpo-
a

CTpaHCTBA, HpOﬁI{BHHbIe ODajapmuMmn TAMENbIMA TeJI8MA,
OTHOCATCA, KaK KBaJpaThi BpPEeMEH ©HX OaNeHuA; HAIH xKe ROpHA

KBaJ(PATHE® N3 LOpPOMJeHHEX IIPOCTPAHCTB, T. 6. Yz m Va, or-
HOCATCHA, KaK CaMhie BpeMeHa. A [pH pPacHPOCTPAHEHAW 3BYKA
[IPOCTPAHCTBA T M 4 OTHOCATCA, KaK BpPeMeHAa, HorpeGHHEe nia

z dx
nx mpoxopeHad. Cymma atnx spemen b - Hd — ©eCThb BpeMA
a a 4

OporTekiliee OT Havajia MAJeHHA KaMAA N0 BO3BpPATa 3BYKA. JTO
BpeMA MOMHO y3HaTh wu3 Habmioperna. Ilomommure 510 BpeMs

PaBHBEIM {, TOr[A
z dx
bl/ =4 = =t
a a

a a

" Boseens ofe cTOpoHH B KBAafApaT, BE HOXYTuTe

b2z 2 2ditx d2z?
—_— t —— _— 2
a a a?
a mpHBefeHHE [ACT
22— 2adt |- ab? r— a’? )
d? de

Wspaeras wropens, Bhl Haiigere, 94To

ad’t—{——labz
_ 2 ab s
r=—p o Vb A 4dt.
3amgaga LI

HMann map A, monoskernue cremnl DE m BD — pacerosinue
nerTpa mapa B or cremn. Ilenrp mapa A maxommrcsas Ha mep-
OeHIuKYJISAPHOl K cTeHe W NpojosskeHHOM 3a B npamoit BD.
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HonyctuMm, 970 map A PaBHOMEPHO [BHKOTCA B HAnpPAaBICHAN
K D B nycroM aGCcodioTHOM INTPOCTPAHCTBE, B KOTOPOM He Jeii-
CTBYeT TATOTeHHWe, NOKA He YhaapAercd O APYroil ImoKoamuiics
map B, u 9ro map B mocie oTpameHnsa OT CTeHH BCTPOYAETCA
¢ mapoM A B namHoii Toure C. Onpeflesrnts Maccy mapa B
(¢mr. 69).

E

AFG/;\HQ;ED
\_/

Q@ur. 69

Honycrum, uro cropocts mapa A po oTpameHHs ecTb 4.
Ha ocmosamum 3amaun XII (crp. 94) ero cropocrh mocie orpa-

ad —aB
#enust Oyner == R a ckopocTh mapa B nocae oTpaskenus
6ymer =% . Hooromy cropocts mapa A 6yAeT OTHOCHTHCH

K ckopocrm mapa B, rar A — B ® 24. Oraomure Ha GD Be-
awapay gD = GH, rt. e. pmamerpy mapa B; Torma osrm
cropocrn 6yayr ormocmrhesa, xKak GC K Gg--gC. B camom
mene, worga map ,A ynapmTes o map B, Touka G HAa MOBEpX-
HocTH miapa B 6ymer jasmrarbes mo auHmm AD m, mpempae dem
map B ymapmrcsa o cTeHy, mpoiifeT mpocTpaHcTBO Gg, a ToOckae
ero OTpPajKeHUss OT CTeHH NpoiifeT mpocTpaHcTBO gC; TaKEM
o6pasom, Touka G mpoiiner Bce HpPOCTPaHCTBO Gg - gC B TO
camoe BpeMsa, B Kakoe Toara F mapa A mpolifeT mpocTpaHCTBO
GC, tak g9To 00a mapa CMOryT BHOBb BCTPETHTLCA M COYAA-
pathess B mamHON Touyke (. Tax wam mnpomemyrkm BC m BD
maHH, moaomure BC = m, BD 4+ DC=n un BG = z; Ttorga
GC=m-+z n Gg +gC =GD - DC—2gD = BG —+- BD +-
~+ DC —2GH = z +n—4x = n—3r. Bume Bu namum, 910
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A — B ormocurca ® 2A, Kak CcrROpocTh mapa A K CKOPOCTR
mapa B, a ckopocth mapa A OTHOCHTCA K CKOPOCTH mapa B,
Kak GC K Gg - gC; smaunr, A — B ormocarca k 24, rar GC
®r Gg+gC, a T1ark wak GC=m-+z n Gg-+ gC = n— 3z,
10 A — B ornocurcas K 24, Kak m + z & n — 3z. Janee, map A
oTHOcHTCH K Wapy B, war wy6 ero pammyca AF ® xyGy napy-
roro papuyca GB. (aenosaTemsno, ecam BH HOIOHKATE Pagmyc
AF = s, otm pBa mapa Gyayr orHocHThCH MEMAY coboil, kKar s3
k 23, Tawum obpasom, (s° — 2%):2s® (= (4 — B):24) =
= (m 4+ z):(n—3z). Cocrasasasa mnpomssegeHHMsas KpaliHOX n
CPe[HUX, BH IOJYYATO ypPaBHEHHE

$°n — 383z — na® 4 3zt = 2ms® |- 253z

A [IoCHe NpUBEOCcHMUA

3zt — nad — bs®x L $®n — 2s%m = Q.

IlocTpoenne sroro ypaBHeHHS [acT HoXyAmaMerp £ mapa B, a
ecim faH x, To Oymer mam m map B. Y. r. ¢.%8

3aMeTsTe, OHAKO, 9TO eCcjM Touka C JEKHT ¢ ApYyroit cro-
POHE OT mapa B, To HYKHO mnepeMeHNTHh 3HAK BEJIUYHHH 2 m

U HANHCATH
3zt — na® — bs®c -} s°n - 2s3m = 0.

Ecau 6n1 nam 6nr map B, a mCKOMEIM ABjigaca map A npm
TOM 3@ YCIOBUHM, UTO IOCJHe OTpakeHms ofa mAapa BCTpeTATCH
B C, To Bompoc Onla Onl jerde. B camom pgeme, B aTOM cxydae
B MOCJIeAHEM YPaBHEHNN MaHHHM OHa OB , a HCKOMON ABIA-
aacek Oul s. llpmeoma pommuEmM oGpasoM ypasHennme, 5 O Iie-
peHec Ha ADPYryi0 CTOPOHY YpaBHeHMs WIeHH — 5s3r - s3n —
—2s%m, paspgenmn oGe cTOpoHN Ha 5z —n - 2m u Tomywm,

970
3zt — nad

§8 = "
S5z —n -} 2m

Haiitn orcioma s MoOHO myTeM NpOCTOTO W3BIEYEHHs KyGn-
96CKOTO0 KOPHA.
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Ecum 6 pampl OGulnm o6a mapa m BaM HYMHO OO O
Halita To4Ry C, B KOTopoit ofa OHE BCTPeTATCA HOCHe OTpa-
MEHAA, TO, TAK KaK BH paHee mMeam, ut0o A — B orHOCHTCA K
24, rax GC ® Gg -+ gC, To, invertendo m componendo, BH mo-
ayunre, a0 34 — B ormocutes kK A — B, Kar
2Gg ® mckoMoMy paccrosEE0D GC.

3agaga LII

a")

41 JBa mapa A m B coefiuHeHH TOHKOH HuE-
10 PQ, m map B mopBemen k mapy 4.
IlpenocraBrre mapy A pmapars Tak, aro ofa

Q mapa HaYHYT NAafaTh BMECTe BAOJL BepTH-

raam PQ mop peficTBEEM OXHON JWMIL CUJIB

TaAecTH. Torga HmxHEmA map B mocae

' oTpaskeHHud KBEpPXY O OCHOBAHHMA HWJM ropn-

30HTANBHON myockocTH FG BCTpeTHTCST ¢ Ta-

nalomiuM BepXHEM mapomM A B Heroropoi
+D roure D. Haiitm, ¢ xaro#t BrcotHt PF poxn-

YT ARGH IafgaTh BepxHmit map 4, 9ro0H npoum3ee-

TE cTnm Takoe peiicrBme, ecau FHamhl JJINHA HATH

PQ n paccroaume DF Ttouxkm D or ocHoBa-

musa (fur. 70).

HonycraM, 9ro pamea HmTa PQ ects 4.

OranomnTe Ha nepneHankyaspe P QRF or Tou-

®ur. 70 kn F wsepxy FE, paBuyio qnaMerpy QR Hum-
HEro 1apa, TaK 9TO B MOMEHT, KOTAQ HIKHAA

Touka A sroro mapa momajger HA OcHOBaHWE ,B TOUYRY [, ero

BepxHAA Togka @ Gymer saHumarh nodoskenme E. Ilycres ED

Oynmer paccrogHme, XKOTOpoe IpoifileT 9TOT map IpM NOLbeMe

II0CjI® OTpa#eHHA OT OCHOBAaHHMA, IpexRAe 4YeM BCTPETHTCH B

touke [ ¢ mapgailommM BepxHmM mapom A. Tax xak paccros-

Hpe DF tourknm D or ocHOBaHMA W [WaMeTp HIkHero mapa EF

AaHH, TO paHa Oymer tawske mx pasuoers DE. Ilomommmm

DE = b, a sucory RF una QE, wotopywo mpoiifier mpu majne-

¥ G
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HUN HIGKHEH mMap, npeskme gem KOCHETCA OCHOBaHMA, WOOMKEM
PaeHGH z, HOCKOIEKY OHA HemspecTHag. Haiina z n npnbasus
K BeMy EF m PQ, sum Hodyaure Becory PF, ¢ KOTOpOit

AOJUKeH wtapnarn BePXHUU 1mIap, 9rofi IIpon3BecTn Tpedyenmoe
nedicTBue.

Tax war PQ —gq n QE =2z, v0o PE—gq ~+ 2. Brrarare
DE naw b w3 PE, pasmocrs 6ymer PD — g ~+z—5. Ho BpeMs
Uanennsa wapa A nponopumonaryo KODHIO B3 onmcammoro my

- T
Ipa UajneHun HPoCTPaHCTBA mum sxe Vel z—5% » BpeMsa qa-

CTBQ, ONMCAHHOIO npu ero nanennn, nam e 'z, a BpeMda Nojgbe-
Ma mapa B wuponopnmomamnmo pasHoctm Yz g KOPDHA m3

neuna nz D s E, KOTOpoe paBHO BpeMmenn nonbema us £ p .

Pasuocrs srmx KopHe#t ecty Vz — 'z — 5. Taxam oGpazom,
obmee Bpems manemng n TioiseMa mapa B Gyger nponopuuo-

HaJdbHO 2 Vac—]/x——b A Tar wrar sro BpPeMA paBHO Bpeme-
HIl NafeHns BepXHEro mapa, To

-_
Va-fz "% =2 Ve—Vz—%.
Bossens croponn sroro YPaBHEHUS B KBazpar, Bu nosxygmre

a—}—x-—b:5x-——b—4l/x2—-bx,

noru
@ =4x—4 ) 37 by,
ITpneens sto ypanmenme x BARY
4T —a =4}/ 2T b,
4 BHOBb BOBBeIS B KBagpar CTOPOHH, BH Haittere, uro

162® — 8ax |- a2 — 1642 _ 16bz,
nan

a? — Qax —. 166z,

14 Hriioren, Bceobitan apugmerara



210 UPUBENEHUE K VPABHEHUAM TEOMETPAHUECHHX BOHNPOCOB

Paszmenue Bee Ha 8q — 16b, BHL MOIYYUTE, HUTO

[losToMy BO3BMMUTE (8a —16b):a = a:z W EBH 6ynere mMeTb ¥
wm QE. Y. 7. ¢.

Fenm no naugomy QFE BaM HY/KHO maiirn panay Huta PQ
I @, TO dTO ke ypapHeHNe

a? = Sax — 16bx

oG HU3BJACICHUA HEABHOTO RBaIlpaTHOFO KOpHA nact, ¥TO

a — hx — V/1ba® — 16bz.

[TosToMy, ecil Bbl BO3BMETE QY cpenuneit IPOTIOPIMOHAIEHOM
mempy QD m QE, TO PQ = 4EY. [leficTBuTeIbHO, ara Cpef-

HAs  TPONOPIUOHAJNLHAM €CTh Vz(z—b), wm Y 2t — bz, mecan
oe poiuects w3 ¥ wia QE. TO pasHOCTL fymer EY, ydersepet-

goe KparHoe KOTOpoit €CTh hy — 4y 22 —bx , T. e. sHAUC
Hue a.

Fenn mo A8HHBIM BeJAINHAM QF wmin x B jinHe HATH PQ
aau @ Tpefyercs HAWTH TOIRY D, B KOTOpOil mafaomuil BepX-
ppii map BCTPETHTCA ¢ HIFRHUM, tro paccroarue DE, nid b,
9TOil TOYKH OT HaHHOWl TOYRH E pmoayuntesa 13 TpeAbIAYIiero

ypaBHEHUA
a2 — Sax — 16bx

nyTeM TMepeHoca q® u 16bx ma japyrue CTOPOHH ypaBHEHIH
¢ obparHbiME 3HAKAMU I menefua BCero Ha 16z. Tlpm oTOM TO-

Ay4IUTCH
8ax — a?

b= ——7"

16z

Bospmute noaromy 16z :(8z —a)=a:b u BH Gynere umerdb b,
wm DE.

Tlo cux mop st HpeAnoIarai, 9TO COeANHEHHRE TOHKOM HATHIO
maphl HaYMHAT IIAATH copmecrno. Jonycrum, 49TO OHE 1©
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CBASAHEl HUTHIO M HAYMHAKT HagaTh B pasinvHoe BpemA, Tak
9TO, Hanpmmep, BepxHMA map A OTIIYCKAXT TePBHIM u OH
OyCKaeTca wa mpocrpamctso P7T, opesrfie 4eM Ha4MHAeT ma-
AaTe Bropoi 1ap. Tpebyerca mo nammpmM paccrossguam PT,
QP n DE wmaiitn BEICOTY, € HKOTOPOR NomMmen GuiTh OTHYINeH
BEpXHU map, 9To6s OH ynax Ha HwKHul b Touke D. Tloxo-
wure PQ =aq, DE =5, PT —¢ ¢ QFE =z; Torma, wak n
panee, PD =aqa L. x—p, Bpemena, B tewenue ROTOPHIX Bepx-
HAE MAp 0PN NageHn® onuimer npocrpancrea PT m TD, a
HIUKAWA Iap, choepBa Najas, a azaTeM HOJJHUMAACH, OIIWmeT
Cymmy upocrpaHers QF -|- ED, 6yayr nponopnuomanbmE co-
orsercrsenno |/ PT, V' PD — YV PT u 2V QE —Y 0D, r. e.
Ve, Va+z—b—Ve¢ n 2Vz—1Vx—b. Ho rar mak mpo-
crpancrsa I'D u QE--ED upoxonsrca OAHOBPEMEHHO, TO IIOCIE]-
Ane ABa BpeMenn pasmel. Cieposarensmo,

VaTa—6 — Ve =25 — Vis

¥ IioCJe BO3BeACHHUA CTOPOH B KBajgpar

@t c—2Veafox—be=br—4Y P by,

Honomnre a +ec=e¢ m a—b— f, m mocxe pommmoro upn-
BEJICHAA IONYYATCS

dx—e+2Vef T ox =4 Va? bz,
a TIOCHe BOSBEleHWs B KBajpar

¢ — 8ex - 162% - 4ef + hex -1 (162 — 4e)V ef +ex =
= 1622 — 16dz.

Or6Gpocus ¢ ofenx cropon 1622 m mammcas m BMecTo o |- 4ef,

a TaKMKe 7 BMECTO 88——16b—4c, BBl ¢ IIOMOINBIO JOKHOTO
npuBenenusa Haigere

16z —4e)Vef - ez = nx—m.
14*



212 OPUBEJAEHNE K VPABHEHNI

aM TFEOMETPUUECKHX BOOPOCOB

Bozseasd CTOPOHH B KBagparT, BLI MOAYUHTE

25Gcfa? - 256¢x® — 128cefr — 128cex? +- 16¢e>f - 16¢ce?s =

~ s+

Qur. N1

— n%x® — 2mnx - m?
M, PACTIONORNB YPaBHOHUE O MOPAAKY,

256¢x3 | (256¢f — 128ce — n?)x? —
— (128cef — 16ce* — 2mn)x - 16ce® f —m? = 0.

IlocTpoeHne STOTO ypaBHOHM nact z nam QE,
a ecan B K QF mpmGapnTe AAHHBIO paccToAHMA
PQ m EF, To mouydaure ncxoMyo Brcory PF.

Bamgaua LIII

Jlpa noxomeInecs UIApa, pepxumit map A n
puokEyil map B, HaUMHAKOT I3XaTh B paBIBYIbIC
MOMEHTH BpeMeHn; HUKHuil map HatuuHaeT na-
N1aTh B MOMEHT, KOTAa BepXHUIl y7ite mpOMICT WPl
nanenma npocrpamcrso PT. Haiitm mecra « B B,
KoTOpee GyAyT 3aHEMAThH HAfAIOMue faphl, KO-
rja NPOMEMKYTOK BIH PacCTOAHNE Mexsy HuMU
wy Oyner paBHO namHoit Bemuanue (Qur. 71).

Tax mak paccrosmug PT, PQ n wy A3aHEL,
Ha3OBHTe IepBOe d, Bropoe b um TpeThe ¢, & npo-
cTpancTBo Pw, KOTOPOE ONMCHIBACT pafas BepXHUM
map, Upesae 4UeM INOHAjeT B UCKOMOE MeCTO
«, obo3maubre x. BpeMeHa, B TeYeHNe KOTOPHX
pepxHmnil map onumer npoCTPaHCTBa PT, Po,
Tew w gOAHUI Map — IPOCTPAHCTBO Qy, 6yayr
IIPOTIOPIMOHATIBHb COOTBETCTEEHHO VPT, VPo,
Vf’_c;—]/f)_f’ i V@ Tar wax mapsl DPOXOAAT

upocrpamctea Tw u Qy, Tajuad COBMOCTHO, TO TOCJaejHne JBa

BpeMenn pasHil, T. €. J Po— VPT =V Qy. Mu monomuin
Pe = 2 m PT—a; ecin & Po mpuGaBuTh ), HINC, W U3 CyMMA
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BeuecTs PQ, uma b, ro Qy = x -+ ¢ —b. lloacraeus arm 3ma-
dennsi, Bl IMOXYIATE

Vz—Va=Vazlcb
1 1m0 Bo3BejeHuy Oo0GWX CTOPOH YPaBHOHUI B RBajpaT
tta—2Var=2z-|+c—b.

Ecnm ¢ obemx cTOopoH OTOPOCUTH T M PACHOJOKUTH YpaBHEHAE
110 IOPAJKY, TO Bl IOJYyYnTe

e | T .
a--b—c¢=2)ax.

Ilocne Bo3Benmenus CTOPOH B KBaApaT, KBagpar a4 - b-—c Gy-
mer paseH 4ax, m 3TY0T KBajmpar, HNeNeHHH Ha 4a, Oymer pa-
Be &, wiam e 4a Oyaer orHocmrhea R a |+ b—e, EHam
a4-b—c w z. Rorga 2z, uma Pow, Oymer maiigeHo, to 6yner
JAI0 W WMCKOMOS2 MeCTO ¢ BepXHero mapa. A Tak Kak pac-
CTOSIHOe MEHY MEeCTaMH H3BGCTHO, TO J3HO OyeT m Mecro B
HIPKHEro Imapa.

Bcam BaM HYKHO HAWTH TOYKY, B KOTOPOIl Lajalmminii Bepx-
HUil [ap yuafeT HA HIKHAN, TO, IIONOKHB PaCCTOSHUES
oy = 0 man me orGpocmB ¢, crammnre: 4a orHocures XK a - b,
Kak ¢ |-b& R z, nan Po; T09Ka » B Oymer MCKOMOIL.

HaoGopor, nycTs dTa TOYKA,  WIW ¥, B KOTOpOil Bepx-
HyAll IMap YoajeT HA HAMRHANW, [Oaga M OycTh BaM HYHHO
mafitn  Mecro 7', 3aHumaBmeeca HEmHell Touwoit P BepxHero
TAfal0mero mapa B MOMENT HAYaJda MDAfeHus HAMHEro IIapa.
Tax kax 4a orHOCHTCA K @ |- b, Kak @ | b  z, num, mepeMHEOKanA
epefHne W KpaitHue,

hax = a® - 2ab | b2,
nam, HPABOJA YPaBHEHHE B JOJKHEI HOPANOK,
a® = 4ax — 2ab — 12,
TO HM3BJIEKHTEe KBajpATHHI KOPEHb M BH HOJY4YHTE, 9TO

a=22x—b—2ya?—bx.
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IloaToMy BOSBMHTE Ve, CPEHION NPOMOPIUOHANLHYI Memny Po
B Qo, m or V oraomure VI — VQ; T u Gyaer mcKoOMO# TOYKOM.

B camom gmeie, Vo = J PoX Qu, r. e.=— ]/a:(x —b), mian =

=V 22 —bx; m ecnta ms 2z —b, mam 2Po—PQ, 1. e. m3
PQ 4 2Qw, BoldecTh yNBOCHHOEe KPAaTHOE DTOH BETUYMHDI, TO
ocraberca PQ — 2VQ, nam PV —VQ, 1. e. PT.

Hocne mapenns BepxHero wapa HA HWKHUN ABMKEHNC HUMKHOIO
Opd WX COyAapeHHH YCKOpPseTcH, a BCPXHEIO 3aMeiAercd, n
+M nycTh, HakoHel, Tpebyerca HaliTm MecTa, B KOTOPHIX
OHM NPH WajicHHH OKAKYTCA HA B3AWMHOM pacerod-
HUW, paBHOM KaHHOII mpamoit mumuu. Ilpempe Bcero
Bl JIOJKHEl Hal:d MeCTo, B KOTOPOM BepXHHUII mIap
+N yOajeT Ha HWKHANK. 3aTeM 110 M3BECTHHIM BEIHIAHAM
IIapoB M JIO UX CKOPOCTAM B MECTe WX BCTPEYH BaM
HYKHO Oyper, Tar sxe Kak B 3agade XII, maiitm mx
CKOPOCTH HEMOCPCACTBCHHO MocjHe orpaskenmsa. llocuae
9TOr0 BaM HY#HO 0yAeT HallTwm HaWBRICIINE MecTa,
HA KOTOpHIC NOAHANNCL OH WIapEl ¢ BTHUMH CKOpO-
de cTAME, ecau OBl OHW HanpaBaeHH OnIM KBepxy. Ta-
KM obpasoM OyayT HalieHE NIPOCTPAHCTBA, KOTOPHIS
ONMIIYT IHaphl, Ialasg B TeYeHUe JaHHOIO BPEMEHM
Hocile OTpaskeHHsA, 2 TAKKe PAa3HOCTh OTHX MPO-
TH ctpaHers. Haobopor, cuntag n3BecTHO 9Ty pasHOCTH,
BR Morim OH aHAJIWTUYESCKHM IIyTeM BO3BPATHTHECA K
M@ur. 72 NPOCTPAHCTBAM, ONHMCAHHLIM IPN HAACHUH.

Honycrum, manpmMep, 9TO BepXHUI miap HagaeT Ha
HIGKHUI B TOYKe © B 9TO HOCJe OTPasKCHES CKOPOCTH BePXHETO KHH-
3y TakoBa, YTO0, Oy[yd4u HAIpaBiIeHd KBEPXY, MOrja GH 3aCTABUTH
BTOT IIAp NONHATHCH HA PAccTOAHEe (b/V, 8 CROPOCTh HIKHETO Iapa
KHHU3Yy TakoBa, 4To, Oyay4u HalpaBlieH& KBepXYy, Moriaa Onl 3acra-
BOTH HIKHUTI HIap NOAHATECA Ha paccrogHne wM ($ur. 72). Torma
BpeMeHa, B TCYCHHEE KOTOPHIX BepXHUIA m1ap, Haobopor, omycrhrcs
Ha mpocrpaHcTBa New, /Ng, a HmmEAN HIap — Ha OPOCTPAHCTBA

4

Mo, MH, 6ynyr coorsercrBenHo npomopmuonanpasl ) Neo,
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VNG, V Mo, YV MH; nostoMy BpeMeHa, 32 KOTOpHe BepXHMH
map TpoWjeT LPOCTPAHCTBO G, a HIKHHA — IPOCTPaHCTBO
wH, 6yayr HaxogaTbheA MewAy coboifi B OTHOIEHNH VNG—
—V No & Y MH —V Mo. lonomure 911 BpeMeHa PaBHEIMHU, TOT™
na VNG —V No =V MH —V Mo: tar rak, KpoMe TOro, Jamo
paccrosiame GH, 1o monomnre oG + GH = oH. lpusepenne
oTux [BYX ypapHemuii mact pemenme samaun. Eeazx Mo = a,
Now=0>5, GH —¢ n oG =z, T0 W3 [O0CHAEIHETO YPaBHEHWUA BH
monyaure oH =z -+e¢. Ilpubasere Mw, m y Bac Oyner
MH = a ¢+ . IlpuGasbre Now ® oG u B Oyjere uMeTs

NG = b -} x. Halina 910, BN u3 IEpBOro ypaBHEHMA HOAYIHTE,
910

VETe—Vb=Vateta—Va.

Hannmure e BMECTO @ —!—.c u V' Bmectro }/a—J'b, rorna ypas-
HeHUe TPWMET BU[

VETFz—Vefa—VT,
a HocJe BO3BEOEeHHs CTOPOH B EBHHP&T—-—BHH

bta—e-tatf—2Vef T,

nian ke

et f—b=2Vef+ fr.

Haonmure g Bmecro e -+ f—b; BB moiydmre TOTrNa

g=2Vef{fz
A TocJde BO3BEACHHA CTOPOH B KBajpar
g2 = hef + 4fa

H Ip¥ NOMOINW IpMBeReHHUS
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3agaga LIV

Hanei nBa mapa A u B, sepxunmit us Koropelx A, magas
¢ BGHICOTH G, YRapserca o HIGKHAl B, orcRaxmsalomumii KBEpPXY
or ocuosauus H. Iipu orpamenuu oru mapm pacxofaTcss, TaK
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dur, 73

9TO map A B CWIy DTOrO OTpaskeHUA BO3BpA-
IWaeTcaA Ha CBOK IIePBOHAYANBHYIO BHCOTY G, a
HWKHEA map B B TO me caMoe BpeMA BO3Bpa-
maerca K ocHopaumio K. 3arem map A mapaer
CHOBA M BHOBb yjapserca o imwap B, BHOBB
OTCKARMBAIOINIA 0OpaTHO OT OCHOBAHMSA, W Ta-
KHM ¢0pasoM IHapH HENPecTaHHO OTCKAKMBAIOT
APYr OT Apyra W BO3BPAIAIOTCA Ha Te 7Ke ¢a-
Mpie MecTa. Ilo maEHmM BenmumHaM LIApOB, IO-
JIOMEHUI0 OCHOBAHMA # MecTy G, U3 KOTOPOro
najjaer BePXHUW Iap, HAlTH MecTO cOyAapeHOs
oboux mapor (dur. 7%.

Ilonomun, wro e ecrs memrp mapa A, f—
neErp mapa B, d — uenrp mecra G, B KOTOpOM
map A maxoputes Ha HaunGoubllel BHICOTE, g —
IHeHTp MecTa, B KOTOpPOM map B mapjaer Ha oc-
HOBaHMe, ¢ — noayguaMerp mapa A, b — moxy-
pmamerp mapa B, ¢ — Touka Racamms o0oux Imia-
poB npm coynapenum u fH —rouxa wacamns
HIWKHero mapa u ocHoBanmd. Cropocrs mapa
A B MecTe ero majeHus Ha map B Oyner Ta
7K€, KOTOpass MMOPOMKHAETCHA TIPH €ro majeHnu ¢
BEICOTH de, ¥, Ciel0BATeNbHO, OYAeT MpOmOpIIuo-
nansaa )/ de. Jlusti Toro uroGm map A BHOBBL
DONHAJCA HA UpelkHee MecTo &, OH JIONKEH OT-
pasnibesa ¢ TOH #e CKOPOCTBIO KBepXy. A I

TOro urobn map B MOT BO3BPATUTHCA K OCHOBAHMIO 32 TO Ke Bpe-
M5, B TcdeH@e KOTOPOTro OH OT OCHOBAaHHA MONHHUMAJCA, OH JAOJEH
OTPA3ATLCS C TOM 7Ke CKOPOCTHI0 KHU3Y, ¢ KaKoWl OH MOAHUMAJCH.
s Toro swe, 9T00H UMEIO MECTO ¥ TO U [IPYToe, KOMAYECTBa JBUHE-




IIPUBEJAEHUE K YPABHEHUAM TEOMETPHYECHKUX BOIIPOCOB 9217

HAA DIAPOB IPH OTPAKeHUN AOJUKHH Onth pasHEl. Ho roamgecrBa
ABUKEHUA COCTABISIOTCA COBMECTHO M3 CKOPOCTEl W BepuIvH, M,
CJIEJI0BATeNIbHO, IPON3BENEHAC MACCH 1 CROPOCTY OXHOro mapa 6y-
JleT paBHO LPOM3BEICHAIO MACCH B cKopocta apyroro. [loaromy ecan
1Ipon3BefleHue MACCHl W CKOPOCTE OJHOTO Iapa pa3gejuTh HA
MacCy Apyroro mapa, TO BH IOJY4YATE CKOPOCTHE 3TOr0 APYroro
KaK pa3s Iepef OTPaskeHMOM H IOCHe HEro MJM Ke B HKOHIE
mogbeMa W B Havame choycka. CagefoBaTeabHo, 95Ta CKOPOCTH

AV de
Oynmer DmpOmOPUMOHAFBHA 5 a TAK KaK IM3pLI OTHOCATCS, KaK

KyGL uX pajinycoB, To OHa OyjeT NmponopriroHajibHa ﬁ% . Ho
KBafpaT BTOil CKOPOCTM OTHOCHTCA K KBAJpaTy CKOPOCTH IIapa
A Hemocpe[cTBEHHO Niepe]; OTPaHeHHeM, KaK BbICOTA, HA KOTOPYIO
mommsycsa Gl ¢ 9TOl cropocrbio map B, ecum Ob eMy He ToMe-
maja BCTpeYa ¢ ynaBIIuM HA Hero inapom A, OTHOCHTCH K

BricoTe de, ¢ Koropoit omycrumess map A. Tarmm o6Gpasowm,
2

o de orocmrca x de, muum me A? w B2, ujum a® w b%, maw

3Ta mepBasg BHICOTA K ¥, TAe vepe3 r 0003HA4YCHA BTOPasi BHICO-
ta de. 3HaumT, 3TA BHICOTA, T. €. T4, HA KOTOPYIO MOAHAJICA OBl

B, ecitm 0B pepes HUM HE BCTPETHIOCH IPENATCTBUA, €CTh
6

—ZT z. JomycraM, gro sTa BHCcoTa ecth fK. K fK npubassre fg,

anu dH —de—ef — gH, 7. e. p—z, tae uwepe3 p 000O3HAYCHA

pagHas pexmaunHa dH —ef—gH, a z ecrs HewsBecTHass de, O
ab
BH Hogyuure, aro Kg — o E P [losromMy ecan Obl IIap

B ymajz Ha ocmoBamme um3 K, 7. e. ecyu On OH Ipomules Ipo-
cTpaucTBOo Kg, KoTOopoe omucaj Obl IpR IajeHM:A ero IleHTp, TO

asz
€KOpocTh ero Owijza ORI HpoNoOpIHEOHAIbHA l// F-{— p—zx. Ho
STOT Imap Hajaer HAa OCHOBaHWe w3 MecTa Bcf B To camoe Bpemd,

B Kakoe map A mogammaercd m3 Mecta ACe mo ero HamGonbmel
BhicoTH d nym e majaer u3 Toukm d K Mecry Ace. Tar wak
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CHOPOCTH TANAWMAX Tej YBegAYWBAKOTCA 33 PpaBHLE BpeMeHa
H3 paBHLIe IPUPAWEHNUSA, TO CKOPOCTH INapa B mnpu majemmm Ha
OCHOBAaHAE YBeIUTHTCA HA CTOJIBKO €, Ha CKOJBKO GKOPOCTS,
KOTOpyIo npnoGperaer map A, majas 3a To ke BpeMs u3 d B e, Hin
€ KOTOPYIO OH TepAeT, HoOXHAMasAch U3 e B d. llosromy nmpuGasbre
I CrOpOCTH, KOTOpPyI0 mMeer map B B mectre Bef, cropoers,
KOTOpyo uMeer map A B Mecre Ace, —9Ta cymMa, mpomop-

sV de — 3V o
nuoHaubHan }/ de |- ig,?"e" , wmmm we Vx| a—bsi- , Oymer

CKOPOCTBIO INapa B Ipu mnajeHWM Ha OCHOBaHUE. S3HAYWUT,

= ¥z re . at ++ p3
Vz- —;— Dbaven l/ w P Bwmecro - Hanu-

8 /6

r a ri
ItuTe — H EBMeCTO mbT— Hanumuare T,' TOrJa ypaBHeH#ue
38 S

TIpAMET BHj

a HOCJIe BO3BeAcCHHA CTOpPOH B KBagpar

rex _ rix +
— 5 p-

82

rt
Briurure m3 ofenx cropon — 7. YMHOKETe Bce Ha s2 M pasne-
§

JATe Ha 7% — rf; TOTAA

SZ
x:_p—.
r?—ri

~ a3 b3
YpapHenme 310 GbLIO OB Mpowse. ecyu GH A 0603HAYME —3‘;-—
P

gepes —, nb60 TOrma HOAYYMIOCH Ok
)

5%

X == .
pP—t

Ilosromy, B3aB orHOmeHME p— ¢ K s PaBHEIM OTHOIIEHHIO § K Z,
BH NOjyuwre 7, Mad ed; a ecndm BH K DTOMY NpubaBuTe ec, TO
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nogyunte dc, a TaKie TOIRY ¢, B KOTOPOIi CTATKABAIOTCA LIAPHL.
Y. 7. c.

Sagaga LV

B HeroTopoM Mecte Ha 3eMiae B Tourax A, B u C BOTKHYTH
HePUEHAMRYIAPHO K INIOCKOCTH TOPH30HTA TpU IIECTa. THecr

B Touxe A mMeer miecth PyTOB, IecT B B BoceMHAANaTh, a MICCT
B C Bocemb. JInuma AB

AMeer [IMHY B TPHAATH
tpr $yra. B Heruii meHs
roja Kower, TEHW MecTa
A TpoxofWT uepes TOYRH
B n (C, KoHen, TeHN IIe-
cta B npoxonur yepes A
n C, a KOHeI TeHH IIecTa
C npoxogur gepe3 TOURY
A. Haiite crponenue
COJIHI[A ¥ BRICOTY HOJIOCE,
uan ke AEHb U MeCTO,
rfilc OPOW3OILIO CKa3aH-
Hoe (dur. 74).

Tag KaK TeHb KajKgoro MIeCTa ONACHBACT KOHAYECKOEe éedeHUe,
anu dke ceueHHMe CBETAIerocs KOHYCa, BepHlMHA KOTOPOTro COBUA-
faer ¢ BepxXymIkoii mecra, T0 A OpuMy, uTo BCDEF ects uMeHHO
raxas Kpusas (6yns To ruuepGoma, mapaGona MK SAJHINC), ONE-
CaHEHAA B DTOT JeHb Tenbio mecta A. fl npumy, panee, 9to AD,
AE, AF cyrs menm mecta A, a BC, BA u CA c¢cyTh cooTBeT-
cTRenHo TeHm mecroB B m C. fl mpeamonomy eme, wro PAQ
ecTh JUHAA MEPHAUAHA MM OCh BTOH KPHBOH M 4T0 OpIUHATAMH
ee ABJAIOTCA NePHNeHJUKYJAPH K OCH BM, CH, DK, EN n FL.
HYtm opauHaTh A 0003HAYY HEOTPEACTHeHHLIM obpazom ¥ OyK-
Boit y, a oOrcemaemmie wactu ocu AM, AH, AK, AN u AL =
obosmauy Gymsoil x. Hamomem, A OpuMy, 4YT0o OTHOIICHKE MEiR-

Xy * m y (T. e. mpmpona KPHBOii) BbIpamiaercA YPABHEHHEM
c a2 lbx locx? =42

Dur. 74
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rie BeJduduHH @, b, ¢ A OyAy CYATATH WM3BECTHBIMH, NMOCKOJbKY
onm OynyT HaiifieHs! wyreM aHajusa. HewsBecTHbie Ben@duHsl A
B3AJ TOJHKO JI0 ABYX W3MepeHm, uGo ypaBHEHNE MOJKHO BbI-
pasars KOHMYecKoe cedenme. Hewernble maMepeHHs y i OMYCTHI
TOTOMY, YTO y €cTh OpAWHATA OTHOCHTenbHO ocn. HeompepeneH-
HHe 3HaKy Opu b # ¢ 51 OTMETHJ CAMBOJIOM 1, KOTOPHIM MOJXB3YIOCH
GespasiuunHo Aad - m—; AuA OoOpaTHEIX 3HAKOB A UPHUMEIo
mpornBoNONOKHEH cumBoa T ®. Ho npm wBappare «® A B3sin
HOHOMKUTENBHB 3HAK, TAK KAK BOTHYTAas YacTh KPHUBOIl 00:A-
saTenbHO coflepmut 1ecT A, orfpackBaromuii ¢cBoOu TeHW B IPO-
ruBonoroneie croponst (C u F, D n E). llosromy ecam BH
B Touke A BoccraHOBHTe mepumeHAnKyIsAp AR, To oH rae-mmbo
BCTPETAT KPUBYIO, CKaKeM B (3, T. e. OpAmHaTa y IpH Z, PaBHOU
mymio, Gymer Bee e pelicremrenbnoii. Orcioa cmemyer, wro ee
KBajipaT, KOTOPHIL B 3TOM ¢jydae ecTh a?, Oyjer MOFoRUTeIIBHEII.

Taxnm o0pa3oMm, 09eBHI{HO, 4UTO NPUHATOe HAMHU ypPaBHOHUE
a?—+bx - cx? = y? He CONEPIRUT JMIIHUX WIEHOB N BMECTE C TeM
cOTiepRAT HX HE Medbiie, deM Tpebyercd, uYTOOLl OHO MOIJO
VIOBJSTBOPATH: BCEM YCIOBHSM DTOIl 3ajaum, m 910 oOHO Oyjer
BHIDAyKaTL ruiepboiy, siawmiOc naa napaboxy B COOTBETCTBUR
¢ TeM, Kagk onpefeisiTcs 3HaveHna a2, b, ¢ (roropHe, OHITH
MOOT, OKKYTCA B paBHHIMU HY0). Hmmecnenywomnit anams
BHIIBUT, KAKOBH OTH 3HAYeHWs ¥ }Kaxkue 3HaKm OYAyT HMeTH
b u ¢ m, 3HAYNT, KAKOBA NpHUPOAA 3roif KpuBoil.

IMeprana wacrsr amagamsa. Tar Kark TeHm TPpo-
MOPIAOHANBHL  BeIcOTaM  mecToB, T0 BC:AD = AB:AE
(= 18:6)=3:1 u CA:AF = (8:6) = 4:3. O0Co3naunm
AM =7, BM =5, AH =t n HC =--v¢. Tar war Tpeyrous-
amxkn AMB, ANE nomobuH, a TamKe 1ONOOHH  Tpe-

— 3t

yronsaukn AHC u ALF, vo AN = — %, NE ——-——;—, AL = i

— 130
n LF =—§-‘—4—. f ppupan »TuUM BeaWYHMHAM 3HAKM, o0paTHHe

sgaxam AM, MB, AH, HC, n6o oHm HanpaBjeHH B NOPOTHBO-
IOJIO’KHEIe CTOPOHK jm00 OTHOCHTENLHO TOYKHm A, M3 KoTOopoit
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OHM TPOBEAEHH, jiu00 OTHOCHTEeNBHC OCH PQ, ® wxoropoii ypu-
ji03KeHH. LCim B MpHHATOE YPaBHCHUE a? +4- bx 4= cx® = y* BMeCTO
7 MY COOTBETCTBEHHO NOJCTABUTE HTH BHAUCHUS, TO MBI TIOJLY 9HM:

OONCTAaBIAAL 7 U S, a® -+ br +cr? = s,
r s — br 1 1
OOXCTABIASL — — H— — a? 2t = — §2
3 3 ? + 3 9 9 b

momcTapisA ¢t m—=¢, a*-Ebtoc ct? = o2,

az_“g:% bt—i—-—g— off = 2 o2,

3 3
HomcTaBiAAd — —§ Af-— ¢
A 4 3 16 16

Ecnm pysi ompefesieHmA r U3 IEpBOro u BTOPOTO ypaBHeHI#
2a?
. OTKYMa SCHO, 94TO +=b

MCKIIOYATH §2, TO MBI Ha#AgeM; 9TO ¥ =

HogoskATenbEO. VcKmiouas saTeM HAufA NONYYeHHsA I M3 TPETHETO

i .. a?
A 4eTBEPTOro ypaBHEHHH 92, MBI HafifeM, 9TO { == TS A ecan

s

2a2

a
IOACTAaBATH B IE€pPBOE ypaBHeHHe r BMECTO ) , a4 B Tperhec t

62
BMECTO -?b—, TO HNONYUYUTCH

Lat
3a? - 1° =2
bz
a
1A L3
2l = e,
3 9bh?

Ecin satrem Ha CH onycTuTh HEepHeHANKYIAD B), 10 BC:AD
(= 3:1)= Br: AK = C\:DK. Wl rax wax B: (= AM — AH =

5a2 5a2 5a2
—p—{t)=—"—, 170 AK=— "—, ujgn me =-—-—-. anee
) 3 9 ' 9p A ’
8 [l Lt
CA(= CH-A+BM =2 04-5) = 5‘3—_—:_— = ;t_—l/3a2i T

e
[2 batc

1 far a% :
LIO9TOMY DK(: -3—0m)=l/.23‘?_i5ﬁ%4_— ‘/_3—:{:%2 .
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Ilopcraems »TM Benmumpw COOTBETCTBOHHO BMecTo AK n DK,
nan jKe T U Y, B ypaBHEHnme

@® - br4-ca? = 2,
BEL TIOJIY4YHTe

4a? + 25atc _ Eaz:}‘__ 37a4¢ ) / 4a a‘cx / 4a4c
9 8152 27 812 l/ 27 hS’lbz ] 3 *+ 952

n nocne 1 puBeieHuda

— b F 4a% = 421/ 3657 - 5la%p% -+ 4ate,
Bossenst ofe croponn B KEaJlpaT # BHOBG NPOJENaB IpHBEjCHMe,
BBl Bymere mmers
0 = 143b% - 196a2p2%,
nin

143h2
+e = 14 .
T 19642

LY

Orciona scHo, uT0 ¢ jOMWEHO GLITE OTPHLATENHFHO H, CJeOBa-
TeNbHO, NPAHATOE ypaBHEHHE

02 b 4= ca? — g2
AOKHO HUMETh BHJ

a® - bx — ca? = 42,
Taxnm oGpasomM, BHpamaeMmas um Kpusas ects sjmmnc. Ilenrp
€ro u obe ocm HaXOLATCH CIERYIOmUM obpaszom. Ecu nomosmmrs

y=10, rak 210 HNMeer MecTo B BepuminHax ¢Gpurypsr P n g, to
BBl TIOJIyYMTE

a? +bx = ¢x?
H, V3BJEKasi KOpeHb,

/B2 2
x:i_;__ i_}_iz Ay
2¢ se2 ¢ AP

b
3HaunT, ecau BaaTe AV — 2. 0 V Gyner nentpom DAANNCA, &
c
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b2 [ a?

VQ, nau VP (= — T

- ), gonplioil moayocnbio. Jladee.
4e c

ecJn B ypaBHeHue

l a® 4 bx — cx® = y?

b
TIOJNCTABATL BMeCTO X 3HAYEHUE AV nan —. TO LOTYIHTCA
r14

It

aa——!—zz'-—-—"—"yz.

62

—. Haxonen, ecan

4e

B yike HaiijleHHEHe 3HaTeHHA AV, V@, VZ mnoncraBuTbh BMECTO
14352

196a2

IloaroMy KBajpaT MaJoii HOAYOCH VZ2 = a*> +

¢ ero 3HadYeune To BH Haifgere, 4YTO

A‘v__:98a2 \ VQ:M HVZ:_S_G’_Q.
1436 1436 143

Bropasn 7acTh
aunaan 3 a, JooycTuM, 4ro
[ecT, CTOANMUNA B TOUKE A,
ecte AR, uro RPQ ecrtp
MEPUITOHANBHAA 1) (0
rocth, 8 RPZ(Q — ceera-
mmiicsd KOHYC ¢ BEPIIMHON
B R ($ur. 75). Iycrs
panee TXZ upencraBaser
c0o6oil IIOCKOCTh, CEYCHUE
KOTOpOit ¢ FOPM3OHTAJNBHOM ILJOCKOCTHIO €CTh VZ, a cedeHme
¢ MepUAUOHAINBHON HHOCKOCTRIO ecth TV X, m wycTh 8TO CEUEHME
TVX HaupaBjeHO UePHeHAMKYJIAPHO K OCH Mupa HjH HOHYCA.
Mnockoers TXZ Oymer nepneHAUKYIApHA K TOM Ke OCA M He-
peceyer KOHYC N0 OKPYHHOCTH KPYTa TZX, woropast 6yAer BCIOAY
Ha OJMHAKOBOM paccroanmm, Bpome RX, RZ, RT, or BepiiuHb
ronyca R. CgemopaTenbHO, €6l NPOBCCTH PS papaanensso TX,
1o B cmuy paBeHcrsa BeqwumH RX, RT BBl IOJyduTo RS =
— PR, a B cuny paBeHcrsa Bemmumm PV, VQ momydmre Takze

@ur. 75
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S§X = X Q, orkyna cuenyer, uro RX mwiu R7Z :(ﬁiﬂ) —

- R—P?R—Q. IIpoesnre, mamomer;, RYV. Tar kak VZ nep-

TCHINRYAApHA X maockocTd RPQ (ubo ects cewenme aByx mio-
CKOCTeOH, ePNEeHANKYAAPHEIX K BTOMH IJIOCKOCTH), TO TPEYTOILHUK
RVZ unpamoyroasunit npn V,

[Tojomns RA=d, AV =e¢, VP wumn VQ=fnVZ=g, Bu
nomyanre, 910 AP =f—e u RP =V [ —2ef |- ¢2 g2, Tanee,
AQ=f+en RQ =V L2fcT e & Caenosarensno, RZ =

RP+RQ VP2t T & VifofTe + d*
2 2

, KBag-

par gero fi;ﬁ_f - n‘f; VE=27 e [ 20°F T 2 ai

pasen (RV2 -1 VZ2 = RA® L Ay2 172 =)d? -+ e} g2, IIpo-
M3Be/IA TIPUBESICHUS, BH TOJLy4IWTe

VI 2 e LWL i@ f @ = e — o 22
a BO3BCJISI CTOPOHH! B KBajapartr u upojesaB npaBecHAA,

d*f = d’g® |- e?g® — fegt |- g1,

ol e

e d?--e2—f2 | g2

§2

Haronen, ecnu Bmecto d, e, f # g WONCTABATH COOTBETCTREHHO 6,

9822  11222V3 _ 8aV3
— (sHawenumsa AR, AV, V n VZ), To
1436 * 143 V143 ( » AV, VA )

TIOJLYy YUTCA

964 2a2 36 3
36-—-1 a +19a= X 14 X 14a
1432 143 14352

H @OC;Ie npuBeneHun

49at 4 36 x 4922 _
48a% |- 1287




NPUBEREHUE K YPABHEHUSAM TEOMETPHYECKHX BOIIPOCOB 225

Ha ¢ur. 74 AM?  BM?2 = AB®, 1. e. 7*-}-s* — 332, Ho
2

N 2a batc
y#e Obligo Haiipeno, 4To r = 5 52 = 3a% —

; IO3TOMY

. hat 14302\ ,  4g?
r° =-—— ® | ecJm BMECTO ¢ NOJACTABHTD §% = ——. 3HayHur,
b2 9643 49
hat 4qa? 49at
i -—[——a- = 33% ¥ mocje NpUBEHEHEHA ﬂ—a_=b?. Sami-
b2 49 53361 — 4q2

CaE paBeHCTBO Mek/ly ofommu 3HadeHusME b2 ®m pasjenus obe
CTOPOHHL ypasHeHus Ha 49, BH momgydnmre

at - 3642 hat

48a% - 1287 53361 — 4q?

’

4 IEPeMHOMRHUB CTOPOHEI HAKPECT, PACIOOAAB BCe 1O INOPANKY
u pasnemmB Ha 49, BH Halinere, yTO

4at = 98142 - 39204.

Kopens storo ypasHenus

g2 - 381 -+ V1589625

- =280, 2254144,

Buine 6miyo maiieso, uro

& X 49aq b2

53361 — 4a® =’

nau
14a2

V53361 — 4

IMosTomy AV (

9842 7V 53361 < 4qg?
a’) ects L 4“’, a VP, wnmm

\'14313 143
11222V'3 8V 160083 — 1242
VQ e , €CTh 2. Hopgcrasus =BMecto a?
143b 143

ancao 280,2254144 u Buipaskas UJEHH B JeCATHYHEIX npobsx,
BH nogryqute, 9ro AV = 11,188297, a VP mm VQ = 22,147085.
Cnenosarensno, AP (=VP — AV) = 10,958788 n AQ (=A4V |-
-V Q) = 33,335382.

15 Hrplotor. Beeobmana apudMerrxa
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Hakonen, ecjau NDNHATH 32 pajguyc %AR uym 1, To % AQ,
pnm 5,555897, Gymer tamremcom yraa ARQ B 79° 47" 48", a
% AP, wum 1,826465, Gymer ramremcom yraa ARP 1 61°47' 57"

Monycymma srux yrios 70° 32' 527 ecrp NOLOjJHEHHE K CKO-
HEHUIO COJHNA, a uxX mogypasHocrs 9° 14’ 56" ecrs pomosmenue
x mmpore Mecta. Takmm 06pasoM, HCKOMO® CHJIOHEHHME COJNHIRA
6o 19° 27' 8'', a mmpora mecra — 80° 45" 4''.%6

3agaga LVI

Komera jpmmercs 0O HeOy PaBHOMEDHO H NPAMOJMHENHO.
Onpefenuts — B COTJACAN € THIOTE30R Koneprura —ee pac-
CTOSIHME OT 3eMJjHd, HANPABIEHAE A CKOPOCTH ee JBIKEHUA O
ee 9eTHIpeM NOJOKeBMAM, W3BECTHHIM U3 pabmonenusn (fur. 76).

D

®ur. 76

13 MeCTOIOJIOMEHNAH IeHTpa KOMeTH Ipn dYerhipex Halione-
HNAX ONYCTATE [0 IePNeHAUKYAAPY HA IIOCKOCTH SHIMITHRM;
OyCTs OCHOBAHUS OSTAX NEPHEHJUKYIAPOB Ha pTOM MJIOCKOCTA
cyrs A, B, C, D. llposegure 4epe3 OSTH TOYKH HPAMYIO AD.
Dra npAMasd W JWHAA, KOTOPYIO OMUACHIBAET MPE CBOEM JBIKCHHN
KOMeTa, OYAYT pAasfleleHsl NEepPUeHAUAKYJAAPaMU B OAMHAROBOM
oTHOmenun, Tax aro AB Gymer orHocmThea K AC, war Bpemd
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Me:#y Iep BEIM ¥ BTOPHIM HAOII0ReHUIMI KO BpeMeHH MEMY HePBLIM
u TperenM, a AB k AD, Kar BpeMsA MeNY OEPBHM B BTOPHIM
HAGMIOICHNSIMA KO BPEMEHH MeKAY ePBHIM W 9eTBepTHM. TarmMm
o0pasoM, HaGiiofeHUs TAIOT HAM OTHONIEHNS MEXNY JIMHAAMHA
AB, AC, AD.

Ilomomum pmamee, 4TO MeCTO couHmA Ha TOK e IIIOCKOCTH
ORIANTHEEA ecTh S, Ayra SKIMNTOKA, N[O KOTOPOH ABmMercs
semus, EH, a uersipe MecTa, B KOTOPHX HaXORAWIAch 3eMIf BO
BpeMeHa Kamkaoro mn3 Habaiomewnit, E, F, G, H; E — nepsoe
mecto, F'— propoe, G — rperse m H — gereproe. Iiposenare AE,
BF, CG, DH n upopomxnTte UX 10 IepecedeHud TpexX MOCACHHNX
¢ mepeoit B I, K m L, a umenno BF 8 I, CG 8 K u DH & L.
Vram AIB, AKC, ALD 6ynyr pasrocTaME HAaGMOTEHHANX NOATOT
KoMeThl; AIB — pasHOCTBIO HONTOT HAA IEPBOTO N1 BTOpPOTO
MecTononoxennii Komers, AKC — pasHOCTHIO [ONTOT [WIA TIepBOTO
U TPeTRero MecTomosio:keHmit, a ALD — pasHOocTBIO RosroT m7Ist
UepPBOro M YeTBepToro Mecromoioxkennmit. Takum ofpasom, yrawm
AIB, AKC, ALD wuspectHH n3 Ha0I0IeHMmii.

lposenure SE, SF, EF. Tak wax rtoukm S, E, F pnamm
n pgau yroan ESF, 1o yron SEF ramse Oymer naH. Pasumu
obpasom mam yroax SEA, KOTOpHit ABIAETCS PAZHOCTHIO TOITOTH
KOMETH ¥ COJHI[A BO BpeMsa IEpBOro HAGAIOHEHWS; a ecJdH BH
nmprGaBHTe €ro AONOTHEHHe 0 ABYX UPAMHX, T. e. yron SEI
k yray SEF, 1o 6yner nam yrom IEF. 3naunt, B Tpeyrous-
maxe JEF naum yram m cropona EF, m, CJIeIOBaTEIBHO, AaHA
cropora IE., B cumay aHamormaHOro paceymmeHmS OYAYT NAaHH
rake KE n LE. Taxnm obpaszom, gernpe auaunm AI, BI, CK,
DL npannl To nonoMeHW0 B, 3HAYAT, 33A89a CBOAUTCH K CJe-
AYIOmEN: JaHK N0 IIOJOMEeHNI0 YeTHpe HpSMHe, HAlTH NATYD,
KOTOpasg HedWTCH 9HTUMNA YeTHPLMA B JAAHHOM OTHOIeHAH.S?

Ecan onycture ma Al mepuenpuxynaps BM, CN, DO, 1o
Oynmer mavo ormomemme BM w MI, tak war yron AIB pamH,
Hanee, BM wnaxomurca kK CN B pauHOM orHomennu BA x CA,
n Tak Kak yrox CKN pam, To namo m ormomenme CN w KN.
Turxmm o6paszom, pmaHo rawske orHomieHme BM w KN, a smaunr,

15*
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o pp—

u ormomenue BM v MI—KN, 1. e. & MN -}~ IK. llonosare,
aro P ormocurcs K IK, wag AB K B(: 713K Kak M A HaxomurcA
B TOM e OTHoweHmHm ¥ MN, To B TOM e, T. e. B JaHHOM,
orromenmu 6yzer P -+ MA & IK - MN. 3naumt, [aHO OTHO-
menne BM & P+ MA. Ecam w3t ( B OTHOIERWN K IL,
paBHOM OTHOmEHHI AB = BD, 10 B ¢uly aHAJOrAYHOIO pac-
cyspaenas Gyner AAHO ‘OTHOIIEHUE BM v Q 4 MA, a cnegoBa-
TeNbHO, Oyder TaKke JlaHo OTHOIIeHWe BM x pasmoctn P - MA
u Q-+ MA. Ho sra pasHOCTH, T. €. P—Q nau Q — P pama
n, 3mauar, AaHa BM. A pas pmama BM, to paMe OyayT TaKme
P14 MA m MI, a sareM MA, ME, AE u yrox EAB.

Haiiga oTu BeXWIHHE, BOCCTAHOBHUTE B TOUKE A mepneHnERY-
AP K IIIOCKOCTH DKIANTHKMA, OTHOMIEHHE KOTOPOro K appaa KA
PaBHO OTHOIIEHMIO TAHIEHCA WIAPOTH KOMETH K paguycy upm
nepsoM HaGmoaennn. Komen 9TOro meprneHuRyIApa NPEACTABAT
c000if MecTO IEHTpPa KOMETH IPHE IePBOM gabaoneRnA. 3HAUAT,
Gyger famo paccTOAHAE KOMETH OT 3eMAM BO BPEMH »T0r0 HAa-
Gnionennd. Ecan BH TakAe BOCCTAHOBUTE B TOUKE B nepueHEKY-
JIAP, OTHOLIEHVE KOTOPOro K JIHHAA BF paBHO OTHOUICHHIO TAHTeHCA
IUPOTE KOMETH K paguycy mpu BTOPOM HAOAIOACHAA, TO BB
[Oy9dTe MECTO IEHTPA KOMETHl NpH BTOPOM pabmonennn. Jln-
HusA, IPOBeJeHHAs W3 IePBOTO MecTa KO BTOPOMY, TIPEACTABIACT
coGoif myTH, MO KOTOPOMY HABH/KETCS KOMeTa II0 Heby.

Bagauga LVII

HMaunwit yrox CAD spamaerca BOKPYT NAHHON 110 TIO/IOMKe-
HUI0 BepmuHH A, a MAaHHABK Yrol CBD — BORpYr TaxKke RaH-
HOI 10 HONOMeHNI0 BepimHs B, npu ycioBaM, 9TO CTOPOHEL AD,
BD Bcerna IepeceranTcA Ha JAHHOH IO HOMOFREHHIO npamoii EF.
Hafite KpPHEBYI, KOTOPYK ONMCEBaeT C — TOIKA IIEPeceteHms
asyx ppyrux cropor AC. BC {(pur. 77).

Tpogomure CA o d, TaK qro6s1 Opio Ad=AD, npopomn-
aure tarke CB 1o 3, Tak urobwl 66110 BD = B3. Boapmure yroa
Ade pasmuM yray ADE, a yron B3f pasmem yray BDF 4
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npofomkATe B 006 CTOPOHH AB po mepecedeHms ¢ de B e u ¢ df
B f. Ilpomommure Tawme ed R0 G, TaK qr06K GOm0 dG=3f, a
m3 Tourm C mposenmre K AB smuumio CH mapanienbHO ed m CK
naparenso f3. Eclu npemcTaBarh cebe, 9ro JAHAN eG, f3
OCcTAIOTCS HENOJBMKHBIMA, KOPJa YIin CAD, CBD psmmyrcs
BOKPYr moniocoB A @m B CcOrIacHO NpeinmcaHHOMY BaKOHY, TO
Gd Bcerna 6ymer pasuo [8 m BHA TPeyroIbHEKA CHK Goyner
namg. [lomomure TO-
aromy Ae = a, eG = b,
Bf = ¢, AB =m,
BK=x mn CK=Y.
Torna BK : CK =
—Bf:3f u, 3HayArT,
)‘Sm—c—?-’l:Gd. Boratn-

x
te pro us Ge, ocTa-

merca ed =b —L
z ®ur. 77

Tax xak BUJ TPEYTOAb-

nuxa CKH nau, momommre CK:CH=d:e n CH:HK=ce:f;

rorpa  CH =%'— i} HKm%’— , a sgaunt, AH=m-—x — f_g_ .

e

Kpome toro, AH:HC=Ae:ed, 1. e. (m——x—_f;!-):fg.:

4 Y
=a: (b———y-). IlosTomy, nepeMHOskaa Kpaiiume u CcpefinHe, BhH
xT

HONyInTe

2
mb__mcy_bx_{_cy_ bfy +cfy __ ey
z d dx d

VMHOMKBTE Bee WieHhl Ha dx, 3aTeM PAaCUONOMKHUTe HO IOPAAKY;
IO YIATCSA

fey? - (de — ae — bf) yx — demy — bdz® - bdmz=0.

Tak KoK HeN3BeCTHHIE BEJIMYHHH T 4 Y BOCXOAAT 3AECH JA0Mb
1O ABYX m3MepeHmi, TO ACHO, YTO KPHBAA, KOTOPYIO ONMHACHBAET
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ae | bf—dczzp

c

touka C, ecTb KoHnueckoe ceuenme., Ilomomxmre
I BH TOJYYHTE

yzﬁ?-?—.xy_l_fi.?}_y é‘i.xz_bdm.x

fe fe

¥, W3BJIEKAafA KBAJPATHLI KOpEHb,

px dm pix? bdzx? pdmz  bdmz d*m?
=2y oy pnr -

Y= Ty 7 e £ e U oap

M3 3roro mMm 3akimyaeM, 9TO KpPHBAasA HABIACTCA IHNEPOOIOI,

bd
ecJid f— HOTOKHATETBHO HJIU 3Ke OTPUNATEeNLHO W MEHbINe, 4eM
14

2 bd
i;;—. Ouna 6yper napaboaoii, eciam _f— OTPUIIaTEJBRHO H PaBHO
- C
Pt bd
— , U KPpYroM nJiH 3JJIHICOM, e€cin T oTpunarexsHo u 00ab-
p“ (5

2
me, uem -%—-.88 Y. 1. 1.8

agaga LVIII

Onmcars mapabosny, NPOXOAANLYI0 Yepe3 dHeTHpe RaHHBEE TOu-
xu (Pur. 78).

Honyerum, uro aTm gammme Touk:m c¢yTs A, B, C, D. Ilpo-
BejiuTe AB m pasgenmte ee momomam B E. Uepes E nposemute
npamyio EV m npumute ee 3a pmamerp napaloisr, npumuem
toura V Oymer mepmmuoii. llposepmre AC m napaaaensno AB
nposegure DG, woropas mepeceder AC B G. lloaommre AB—=a,
AC=b, AG=c n GD=d. Ha AC Bo3bmute AP ppoussoabHOl
paueE; 9epes P mposegute PQ mapannenbHo AB w, mupeamoio-
#uUB, 970 () ecTh TOUKa Hmapabomusl, ModoxuTe AP=x m PQ=y.
SareM BO3bMUTE KaKoe-HUOYAs ypaBHeHEWEe 1ApaGoisl, OLPeNesio-
mee orHomneHue Mekay AP m P(Q, Hanpumep ypaBHEeHHe

y=e+fr£V ¢+ ha.




NPUABENEHHUE K YVPABHEHUAM T'EOMETPHYECKHX BOIIPOCOB 9231

Ecau nonomurs AP mmn x=0, touxa P nomager B A u PQ,
win y, Oymer=0, a raxsme — —AB. Hanncas B mnpuustom

ypasHeduu (O BMecTO Z, BH IOXy9mTe, 9TO
y=e+Vg? 1. 6. y=—e+g.
Boasmee m3 ntmx pByx 3Havenmii y, T. e. ¢+ g=0, a meHs-
mee e¢—g=—= — AB=—a. CrnegopaTensHo, e=-—g, a e—g,
1
T. 6. — 2g=—a, Win g= a. Taxum obpasom, BMecTO mpuH-

HATOIO YpaBHeHHA BH NOJXYYHTE cJlie-
Iyiomee:

:_“;- a-{—fxi'/—zwa?—}—hx.

Haiee, ecan BanTs AP min x==AC,
Tak 9To0 Toura P momager B C, TO BH
onare noxyumre, 910 PQ@=0. Ha-
OMIIATe TO3TOMY B IIOCHEHEM YPaBHe-
Hun AC mau b BMecTO T, a BMECTO ¥
gammntate 0. Y Bac Torga Oyxmer

0=——"a- fbi—l/

WiIia mxe

L amszl/—l— a?-L-bh
2 A

a [0 BO3BEJEHHH CTOPOH B KBAJpPaT
—afb | fPb*==bh, uan f*b— fa=h.

Taxnm o0pazoM, BMeCcTO UPHHATOrO YPAaBHEHHS OygeT Taroe:

%—a‘*’—{—bh,

yz—%—a —{—ij_—]//-—::—az—{—f“bx——fax .

Hanee, ecam B3are AP, mm 2=AG, uam ¢, To PQ, win
y=—GD=—d. Hanamure 1D0>TOMY B TOcaAe[HEM YPaBHEHHH €
BMECTO ¥ U —d BMECTO ¥ W BBl IOAYYUTE, YTO
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S
—d=— %a—kfcj:r’ _z—az—]— f2be — fac ,

_;_ﬂa_d_fc—_—l/_i—az ~+ f2be — fac ,

1 BO3®esA CTOPOHEL B KBajpar,
— ad — fac -+ d? |- 2dcf -} 2f*=f2bc — fac.

(IpmBenss ¥ pacHONOMHAB ypaBHERHME @O [OPAAKY, Bu Oynere
IMeTh

nian

dz — ad

be — 2

f2_

b—e¢ f+

3Mecto b —e¢, 1. e. GC, Hanmmure £; 9T0 ypaBHeHUE YIPAMET
TOTJIa BUJ

2:“"—f+ »—ad

WUssieuyenue KopHA gact, 9TO

2 30 . d
f"—"ii d?c + d*k ak.
k ck?

HKorna Bu onpenenmre taxmm oGpasoM f, ypasHeHue

yz———%—a—}—f.’zz:}:]/—-j;— a? -+ fPbx — fax

Oyner MOTHOCTHIO ONpefesieHO, a PN NOMOUIU ero HOCTPOeHHUs
Oyner Tarske onpejeleHa m mapaboua.

Ilocrpoerune Taromo: mapandensHo B nposenuTe CH, uepe-
ceraomyio DG B H. Bo3sMure cpegHio0 IponopiuOHATLHYI0 DK
vemnay DG n DH m mapammeasno CK mposepmre EI, peas-
myo AB momomam B E m Berpesaromylo DG B I. 3areMm mpo-
pommure IE no V rax, wrobm EV:EI—EB?: (DI — EB?),

e
rorga V Oyper BepmunHOit, VE pgmamerpoM, a % IpAMOM

CTOPOHOIT HCKOMOH mapasoisr.?”
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3agava LIX

[}
Ommcats koHmYecKoe ceduenme, IPOXOfAlNee Iwpes NATH AAH-
HEIX ToYer (dur. 79).

Honycrmm, uro sra touru cyrs 4, B, C, D, E. IIposegure
AC, BE, woropnie B3aumMHo nepecekyrca B IH. Ilapammemsmo
BE mposegute DI, woropaa Bcrpernt AC B I, a HapajgieabHO
AC nposeanre EK, roropas mcrperut npojoixennyw DI B K.
Iponoamure ID no F u EK go G tax, uro6u AH X HC : BHX
XHE =AI X IC : FI X ID = EK X KG:FK X KD." [Ilpn

9TOM, KaK M3BecTHO, ToYrm F m G Gy- P s
AYT OPAHAJIEHKATS KOHMICCKOMY cede- A".\E LB
HIK0, 92 \NH 7

Bur mosmuel, ognako, uMeTs B BHuAY, ‘L‘?' Vi
9TO B 3AaBHCHMOCTH OT TOIO, OKAMETCH /,»"' P A
ma Touka H mempy rouxama A, Cu B, E EX R{
nnd BHe UX, TouKa ] JoipKHA mOmAacTh NS
anbo mempy rtouramm A, C u D, F, ‘\‘ f 2C
an6o BHe mx, a Toyka K — Memay Tog- 22N ,.ﬁ".l
rama D, F n E, G uin e Bue mx. Ho / \\\ j,//
ecnn Touka H okamercs Memay aByms S Fo "'.‘EM
Toukamu A, C ®m BHe nBYX apyrmx §\
B, E wim me mempy oraMu gsyms B, i\‘-G
E u Bme nByx gpyrmx A, C, T0o Touka Q

I pomwxna Gypmer momacth Memuy AByMs Qur. 79

us rouer A, C m F, D n BHe ABYX Jpy-

FAX W3 HUX W TOYHO TAK Ke TOYRA K [JOIKHA Oyner momacth
MERAY 8yma u3 rouer D, F n E, G u BHe aByX Apyrmx m3s
HEX. JTO mpomsoliger, ecan B3ars IF, KG ¢ Toit num ¢ npyroit
¢croponsi ot To4er I, K, cmorps wo vexosmaM samagm. Haiigs
109k F u G, paspeante AC u EG nonomam BN u O u BE n
FD 8 L u M. lpoeegure NO, LM, woTopsie B3amMHO mepece-
Kyrca B R; LM w NO 6ygyr pmamMerpaMm KOHHYECKOTO ceue-
HEsA, ToYKa A ero nenrpom, a BL, FM opampataMn K guamerpy
LM. Ilpopomxnre, ecam moHanobutca, LM B ofe CTOPOHH JXO
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P wm Q raw, yroOu onmo BL2: F M2 =— PJ, XLQ : PM X MQ;
TOUYKH P u  GynyT BepIIMHAMEA KOHM9EeCKOIO CCUYeHMA, a PQ ero

nonepeunol  croponoit.™ Bossmmte PLXLQ:LB:=PQ:T,
u T Oyner mpamo# croponot. Ilockomasky Bce aTo N3BECTHO, M3-
BecTHA W furypa.

HaM ocraercs amusb MIOKa3aTh, Kak npoxommurs LY B ole

¢TOPOHb 0 P m @, uro6m BL® moraa: F M= PL XLQ:PM X
X MQ. lpexne vcero, PL XLQ ects (PR—LR)X(PR -+ LR),
u6o PL ects PR — RL u LQ ects RQ -+ RL, unn PR -+ RL.
Haaee, (PR — RL) X (PR - RL) npu yMuOkennn npeobpasyer-
ca B PR*— RL2. Touno tak me PM X MQ ects (PR -+ RM)X
X(PR— RM) uau PR?— RM®. Cuenosarearno, BL?: FM?=
=(PR®* —RL*):(PR*—RM? u, dividendo, (BL? — FM?):
:FM2:(RM2—BL2):(P—R_2—W2). Tar xak E’fﬁ—ﬂ?{
FM? u RM?—RIL? naum, 1o nana 6ymer m PR®— RM2. 1lpu-
0aBETe HAHHYIO BeJIWINHY E’Tﬁ, TOIa faHa Oymer cymma PR?
W, Cle0BATeNBHO, €6 KOPCHb, KOTOPOMY pasHa QR.%

3agaga LX

Onmcate xoHmYecKoe cedenme, upoXOffimee Yepes YeTHpe
AaHHBIC TOYKW W B OJHOH M3 9THX TOYCK Kacalmieecs KagHOM
o uonoMxkenuo npamoit (fur. 80).

HomycruM, uro werhipe paHHEE TOYKH cyts A, B, C, D, a
AaHHAA 1O HOJokeHNI upsaMasg-— AE um 4ro koHugeckoe cede-
Hne Kacaerca ee B Touke A. CoegmHmTe KaKme-ImGo 1aBe U3
ToUek, HaupuMmep D, C, m OycTh YIPONOIKEHHASA, €CIM IIOHAJO-
6urca, DC BCTpeYaeT KACATENBHYI UpAMY B K. Uepes uyernep-
Ty ToYRy B mapaanensmo DC mposeamre BF, roTopas BcTpe-
TAT Ty e kacaTeabHyw B F. IlposeguTe Tamsme mapammeabao
racarexrHoli amHmio DI, woropas serpewaer BF s I. Ha mpo-
ROJUKEHHHX, ecan noHajgobmresA, opamMux FB, DI sossmmre FG,
HI rawoit puwme, urober Mormo Owmtes AE? : CE X ED —
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=AF2:BF X FG=DI XIH=BI X IG. Toasu Gu H Gynyr, Kak
H3BECTHO, IPHHAJJNEHKATH KOHWYECKOMY CEYEHHUIO, €CJIM TOJIBKO

BH BO3bMeTe FG, IH ¢ mogxops-
meli cTOpPoHEl OT TOYeK I u I,
COTJIACHO MPABUAY, YKA3aHHOMY B
npeRsAymeit 3ajgade. Pasgesmre
BG, DC, DH monojgam B K, L n
M. Hposemure KL, MA, woropse
B3aUMHO mepeceKkawtcs B O, u O
Gyner nearpom, A sepmmmoi u HM
opaumuaToil % Hoayamamerpy AO.
Ilockonbry Bce »To m3BecTHO, m3-
BeCTHA m Qurypa.%

3anpaga

Onmcats KoHmUecKoe ceweHme,

R Sa® S S
ﬁ‘ i
i -----.Z‘. SR o
E )
dur. 80
LX1T

opoxojdinee dYepe3s TpH AAH-

HEI€ TOYKH M Kacawmeecd B OABYX M3 9THX TOYER 3aJaHHLBIX

no nojoxenno mpamux ($ur. 81).

Dur. 81

HooycraM, wuro paHHEbe
Tourm ¢yTs A, B, C, Raca-
TeJbHEe B TOYKAX A m B ¢yTh
AD w BD u 4ro nepeceuenme
S5THX KACATeJbHEX ecTh D.
Paspeante AB mnonoisam B
touke £ u npoBegure DE, Ko-
TOPYI0 HOPOROIIRKHUTE [0 ee
BeTpeun B8 F ¢ npsamoli CF,
NPOBEACHHOR HaPaaaeybHO
AB. DF 6yner imameTrpoM, a

AE n CF oppuHaramu u stomy puamerpy. Ilpopmommmre DF mo
O n Ba DO Bo3vMmTe OF paBHOM cpefHeil mpPoNOPOHOHANBHOI

messny DO u EQ, ¢ rem ycuosmeM, 9robs AE®:CF? —=VE X
X (VO -+ OE):VF X (VO -} OF); torna V Gypmer BepwmHOM, a O

gearpom ¢mrypri. Ilockonnky Bce

870 OyJeT m3BECTHO, M3BECTHA
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6yner m ¢mrypa. Ho VE=VO— OE u, caefoBaTelbHo,
VE X (VO - OE)=(VO— OE) X (VO - 0E)=V0*— OE*. Kpo-
Me TOro, TaK Kak VO ecTb CpefiHAA NPONOPIMUOHATNBHAA MEKAY
DO u EO, to VO*=DOXOE m, smamar, VO*—OE*=DOX
X OFE — OE®=DE X EOQ. Tlpn moMomua TaKOTO e PaCCYAeHHs
sr1 Hafigere, aro VF X (VO + OF)=V0?— OF*=D0 X OE — OF?
n, smaunr, AE?:CF?=DEXEQ:(DOXO0E—OF?. Kpove
roro, OR:=FEQ0*—2FEXEQ - FE? Tlosromy DOX OE —
__0F?—DO XOE — OE® -+ 2FE X EQO — FE?*=DE X EQ +
1 2FE X EO — FE* n AE?:CF*= DEXEQ:(DEX EO--

1 2FE X EQ — FE?)=DE: (DE + 2FE — FF EO’) Takum o6pa-

-

—
som, DE -} 2E ——% nana. Briarmre m3 sroit jgaHHON Bean-

' FE?
unnst DE -} 2FE, ocraHerca AaHHAA BelATAHA 20" O6osnagbTe

)
ee NN, Torga %E—=EO n, 3HaumT, Oymer AamEa FO. A pas jga-

ga EQ, to pana Ttakme m VO —cpepasd DpONOPUHOHAIBHAA
mempny DO n EO.Y

TakaM HyTeM OpH NOMONM HEKOTOPHX TeopeM ANOJIOHUA
MO'KHO MOBOIBHO OHCTpo pemnTh oTH 3afaun. Ho omm Mmoryr
OEITH pementl u Ges BTMX TeopeM, NPH IOMOINA OJHOH anrebpsI.
onycTuM, 9To IpefijoKeHa IepBAsA K3 TPeX MOCHEJHUX 3a1ad,
B KoTopoli Tpefyercd IpoBecTH KOHMYECKOE cedeHmE depe3 NATh
nauENX T09ek A, B, C, D, E (¢ur. 82). Coepmunte Karne-HnO Vb
IBe U3 STHX TOUYeK, crameM A m C, m 3aTeM Kaxme-in6o KBe JAPY-
rae, B n E, upavevu, mnepecexaiommmuca B H. IlapamupeinbHo
BE nposepmre DI, Berpedaiomyio AC B I, a ramme RaKyo-1160
npyryio npamyio KL, BerpesanmyBo AC B K m roHmIeckoe ce-
yerne B L. Ilpeamomommure, 910 KOHHMYECKOe CedIeHMe JaHO, TaK
qr0 ecam Touka K OyHeT m3BecTHA, TO OJHOBPEMEHHO M3BECTHA
6ymer m Touxa L. Homommre AK=—2x @ KL=y m, 4700 BH-
PasuTh OTHOLIGHWE MMy Z M Y, BO3BMHTE ypaBHeHme, o0y M
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ofpasoM xXapakrrepusyiomee KOHMIECKHE CEUCHNHA, CRaKeM YpaB-

a + bx - ex? ;- dy - exy -}- y2=0.

HEHpe
3neck a, b, ¢, d, e 0603HAYAOT ONpefeJicHHEE BeJHIAHLI BMe-
cTe ¢ UX 3HAKAMH, a4 & H Y -— BeJWIMHEE Heonpefgesiennnie. Ecxin

-— - -
———y -
-~ ! 7 -~

/ ’ .

’ “~
~
~

~
3

\
A
-
S
o

“l---""

MEI CMOKeM HaiiTm ompejejieHHLIe BejwWUMHH 4, b, ¢, d, e, KoHm-
B
£

qecKoe cedeHme Oypmer mH3-
IIpegcraBmm cebe

BECTHO.
IS 3TOT0, 4TO ToYyka L mo-
CIeAOBATeNbHO IONaJ3eT B &‘:' K ¢
e e e e e e ey
roukn A, C, B, E, D, n ;E ;
DOCMOTPHM, Y9TO N3 BTOTO
caepyer. Ecnm L monagaer f N
B A, 0o AKn KL, 1. e. z LA /
n y, 6yavr pasau 0; Tor- O -
i / D -
’
)
{ ,’

N3 BCe YJjieHH ypaBHEHH,

KpOMe 4, VHHYTORATCA ¥ ',
i

v/

ocraHerca ¢=—=0. 3magar, B
3TOM YPaBHEHHU & CIexyeT
OTKHHYTH, 2 OCTAJIbHEE Tae- ¥

Qur, 82

HH bz - c2? |- dy ~- exy |-
—+y* 6ynyr=0. Ecam, na-
aee, [, nonagaer B C, 10 AK unn x=AC u LK naun y=0. llo-
nomnAre mostoMy AC=—f; noncrasns f smecto x m 0 BMecro ¥y B

be - cx® +- dy +- exy + y*=0,

ypaBHeHHmEe KpHBO

Bbl HpHBelieTe ero K BFIJIy
bf - ¢f2=0,

b =——cf.

WA Ke
Ecam B aTOM ypaBHGHHMEH HANMCATh-— ¢f BVecTOo b, TO OHO IipH-

— cfzx -} ca? - dy - exy - y2=0.

MeT BHJ
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Ecan, pamee, Touxa L momager B To9rRy B, 10 AK nunn x—AH
n KL nmn y=BH. llonomnre nosromy AH==g uw BH—h n
HaNuMmuTe 3aTeM B YPABHOHWM g BMECTO Z M s BMECTO y; Torja
ypapHeHne —cfr 4-¢x? m T. 5. TpuMeT BHX

—¢fg - cg? -} dh + egh -+ h2=0.

Ho ecim rowra L momamaer B E, 10 AK—AH, nmn r=g, u
KL nan y=HE. Tlosromy Bmecro HE manmmmre —% ¢ OTpH-
nareqbHHIM 3HagoM, n60 HE nemur ¢ NIPOTHBOLONOMHON CTO-
POHH oT aunHMM AC; m ecam TONCTABHTH g BMecTo *T m —k
BMECTO Y, TO ypasHeHme — c¢fr -}~ ¢z m T. §. IpEMeT BUK

—cfg | cg®—dk —egk - k2=0.

Brurate 5To M3 mpejmAaymero ypaBHeHEA — cfg + eg® - dh -
~+ egh -}~ k2 m ocramercs

dh—-egh -+ h? + dk }-egk — k2 =0.
Pazgennre 310 ma h —+ k, noayumres
d-tegt-h—k=0.
YMHOMBTE B3TO Ha 7 M TIpOM3BeJeHME BHIYTHTE W3

—cfg 4 cg? - dh +egh | b2 =0,

OCTaHeTCA
— ¢fg -+ cg? |- hk=0,
njan
. hk
BT

Haxomen, ecam touwka L wmomager B T09ryY D, 10 AK wnnum
t=AIl u KL nqm y=1D. Hanmmure mostomy m Bmecto AJ

m n BMecro ID m mopcTaBbETe TAKMKE M M N BMECTO I W Y
TOTfla ypaBreHne — cfxr - cx? u r. A. UpaMer Buj

—c¢fm - em? 4 dn ;- emn |- n2=0.
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Paspenmre 510 Ha n W BH moJdy4mTe
—¢fm -+ em?
—Im L L4 | em - n=0.
n

Buigrnre d -} eg -+ h — k=0, ocramerca

— cfm —+cm?

n

~+em —eg+n—h-}+ k=0,
B

e’ ¢fm +n—h-+ k=eg-—em.

AS

Ho rak war rouwxu A, B, C, D, E pamn, to namm AC, AH,

Al, BH, EH, DI, . e. {, g, m, h, k, n. 3naunr, ypanHeHue
hk

fe—¢

€=

A3eT ¢. A ecam faHO ¢, TO ypaBHEHue

emi— cfm
TIR Ln—h o k—eg—em
n
macr eg—em. Pasgenmre 9Ty pRaAHYH BeNmuYMHY HA TaKKe

HAaHHYIO BeJIWYMHY g — m u Bl Dojyudre ¢ kak gamEy©. locae
TOT0 KaK 9TO HAWAEHO, ypaBHeHNe

d-teg-t+h—k=0, vim d=k—h—eg

nact d. Pa3 m3mecTHH 9TH BenwdmHH, TO BMecTe ¢ TeM oIpeje-
JIAETCA YpaBHeHHAE

efz=ca® - dy 4~ exy -y,

BHIDQ)KAWINEEe HNCKOMOEe KOHHMYECKoe ceweHne. A Iipua moMomn

merona Jlexapra mo sroMy ypaBHeHHI0 ompeRenseTcs H KOHH-
YecKoe ceuenue.

Ecnm pambr wersipe Tousu A, B, C, E n monoskeHme mps-
Mot AF, Racaommeiici KOHMYECHOTO CeYeHHs B OJHOW M3 »TUX
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TOYEK A, KOHUYeCKoe ceYeHHEe MOKHO ONpPEefeNuTh Jerde cje-
aywomem obpasom. Hailinsa, kax m BHINe, ypapHenus

ofzi=cx? o dy + exy + o,
rk
fg—¢g

npefcrasbre ceGe, aro wacareanHas AF Bcrpewaer mpamyw EH
B F m 3areM, wro Ttogxa L pmBmmeTca mo mepmmerpy $urypu
CDE, nora me monager B Toury A. Ilocmenmee ormomernme LK
k AK 6yner pasro ormomenmio FH x AH, wax 310 Gyger oge-
BAJHO /A BCAKOrO, KTO paceMorpaTt geprem.?® Ilopommre
FH =p n B aroM cayuae, xorma LK w AK maxomares B co-
CTOSIHAW MCYE3HOBEHMA, BH TOJNYINTe, 9TO pP:g=Yy:Z, WINA
8y
P

d=k—h—eg 1 c==—"—

=z. Hanmmnre nosroMy B ypaBmenum

cfz=cz® |- dy -} exy - y?

BMECTO ¥ BeEJIHIHHY gg!-; NMOXYIATCH
P

cfgy __ cg’y? d egy’ 2
T _EL gy g,
r P Ty + P
Pazpeanre Bce ma y n HOAYYNTCA

B R

P

Tar Kark MBI ODpefUogOmIN, YTO TOYKa [, IONMAia B TOUKy A4,
a sHawAT, 910 KL wam y GeckoHeWHO MaJX WM HYAb, TO OT-
KUHBTe BCe WIeHH, B KOTOpHle BXOJAAT MHOMKHTENeM y, Hocie

cfg hk
4ero ocramerca — =d. IlosroMy moaomuTe c=-——-, 3aTeM
P fg— g
k—bh—d
d ="t 7, HakoHeln, e=————. llocne Toro maw ¢, d u e
P 4

Haiifienbl, ypaBHeHue
cfr = ca? + dy -} exy +- y?

onpeneaur coboit KOHHYecKoe ceveHme.l00
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Ecnn, nawkomeu, ngamer mgums Tpu TOouKkM A, B, C, a Tarme
nonoAenne aByx npamux AT, CT, HOTOPHIE KacaloTcsd KoHHYe-
CKOro ceueHmsA B [ABYX W3 5TUX t10uek A 1 C (¢ur. 83), To,
KaK M paHee, NOJAYYATCA YPaBHEHWE KOHEYOCKOIO cedeHn s

cfz = cx? |- dy |- exy +- y2.

Ecam  npegnonomursn 3aTeM,
4T0 opnmHara K1 mapasmiens-
Ha KacarensHO# AT m ppo-
AOMEHA [0 BCTPEYH ¢ Ko-
HINYeCKUM cedYeHmeM eme B
TouKe M, u npencrasmrs cebe,
9T0 5Ta gwHna LM upm6am-
RAETCA K KacareabHoit AT po
COBIaJleHNA ¢ HeO B 4, TO po-
CileiHee oTHOMeHNe JnHuii KT,
K KM 6ynmer orHomeHmem pa-
BCHCTBA, KaK 5T0 Gyfer sicmo Q@ur. 83

AT BCAKOTO, KTO PAaCCMOTPHT

Teprexk. 191 Tak war B srom ciydae KL m KM paBum, T. e.
PABHH 7BA 3HAYEHEA y (OAHO NONOKHTENLHOE KL, a npyroe
oTpmnareasnoe KM), 1o Te wgnemp YpaBHenna

cfr=ca? L dy + exy L 32,

B KOTOPEIX y mMeeT HederHoe usMepernne, T. e. dy -+ exy, nosm-
HBlL B CPaBHEHWH ¢ YJeHOM Y%, B KoTopom Y uMeeTr 4YeTHoe W3-
Meépenme, mc4e3HyTh. B mpormemom CTydae nBa 3HaueHmA g,
N3 KOTOPHIX OJHO HONOKUTENBHOS, & [pyroe oTpanarejabLHOe,
He MOraM Gl OHTH paBHHMA, Hanee, B srom caysae AK wam x
becromeuno MeHbIle, 9eM LK num y, n, SHATUT, WieH exy Oec-
KOHEYHO MeHblie, uem y2, 102 CJIGI[OBaTeJILHO, Kak 0ecKoHeu-
HO MEHLIIMH, €ro MOMHO cumrarh 33 HA9TO. OpHako wien
dy He mcuesHer, ®ar sro ROMKHO OHTH, B cpasHeHHm ¢ ¥*, HO
Oyner ropasgo 6ojnire HOCJeHero, ecim TONBPKO He nony-
CTUTB, 9T0 d eCcTh HEYTO, Hosromy gqaen dy caemyer OTKUHYTB,

16 HeloToH. Beeobmas apudmeraia
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B pe3yabTaTe B KavecTse YPABHEHUS KOHMYECKOTO CEYOHUA
OCTaHeTCA

cfr = cx? -+ exy - y*.

IlpencraBuM cebe Temephb, YTO KacaTelIbHBIE AT, CT B3amMHO
nepeceraorea B Touke T m 9ro Touka L npuGanmaeTea K TOY-
ke C 7O COBHAJCHHA € HEl0. 1orja MOCJHe[Hee OTHOIICHHEe KL
x KC 6ynmer pasuo orsomenmio AT & AC. Mu obosmamum KL
sepes y, AK wepes z m AC vuepes f, smaumr KC Gyper f—z.
Momomnre AT = g, TOTia ToclefHee OTHOMeHWe y k [—
Gyner to ske, 9T0 g K f. YpaBHeHHe

et = ex? 4 ey 4 33,
ecam n3 obemxX CTOPOH BE9ECTH €x2, NMPHHMMAET BUJ

efr — cx?=exy + 9,

AN
(f—2x)ex=y (ex |- y)-

Taxmm obpasoM, y:(f—z)=cxz:(ex-}-y) =, caeOBaTENbHO,
g:f=cx:(ex -+ y). Ho rorga Toura L momamaer B Touky C, ¥
obpamaerca B HHAYTO. 3unaunr, g:f=cx:ex. Pasgeanre mocuen-

Hee OTHOUICEUEe H& ¥ U BH noslytm're, 9T0O g:f-:c:e, o'myna
cf

N
2 —e. Tarum o0Opa3oM, ecau B ypaBHeHUN

8
cfe—cat - ezy 4 2
cf
BEI BMECTO ¢ Haiuimere — , TG OHO IIpHMeT BUO ypaBHeHHH
4

KOHUYCCHKOT'O CeYeHus
2 cf 2
efr—=ca? +L oy + 42,
4

Haxonern, depe3 MRAHHYI TOUYKY B, dYepes KOTOPYW JOMKHO
mpoiitTn KOHMYecKoe cedeHme, NpoBeAnTe mapamizencHo KL nom
AT upsmyo BH, scrpewaomyio AC B H, u npeacraBbre cele,
aro LK pswreres ® BH po coBmajenns ¢ Helo. B sToM caydae

g
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AH Gyper=x n BH=y. Obosnausre mno3TOMY RAHHYIO BeJn-
wARY AH=m n naunyio BH-=—z n 3ateMm B ypaBHeumm

cfr=cx® -} c—fxy -+
g

.

HalAIIATe /M A 1 BMECcTO £ U Y, BH IIOAYy9YHTEC TOTHA

cfm=cm? - I mn -+ n2.
g

4
Boiarate ¢ obemx cropor c¢m? - —f—mn; TOrja
2]

o

C
cfm — em? — I n=ne.
g

n
ITomoxnre f—m—i—zs n BH pmonydute, 4To csm=n? Pas-

I
o

nejuTe HKAKAYI0 CTOPOHY yPaBHOHHMA HA Sm, MOJYIATCA
n2

. Iocne maxompenns ¢ Gyger ompefeneHo W ypaBHEHUe

[ =]

sm

ROHNYECKOTQ Cceuennda
— a2 cf 2
cfr = cx® + = xy -y
8

Coriracao Merony [lerapra, KoHmYecKoe cedeHHme TOFNA ABIACT-
¢cA HNAHHLIM B €r0 MOKHO OIMCAThH. -

f1 sammMamca mo cmx mop pemeHmeM psaja 3afad, mOo mpH
N3Y9YeHHA HAYR NIPHUMepsl mojesHee mpasmi. llosromy-10 s oTBEN
AM Tak MHOTO MecTa. PelllcHHA HEKOTOPHIX W3 HUX, BCTPETHB-
HiAXcA MHE DOIYTHO, NOKA A H3Jaral OCTalbHHe, A Aad 6e3
noMOmH aareOphl, — IpE STOM 5 XOTeJN IOKa3aTh, 9TO0 B MHEIX
3aJavaX, Ha NePBHI B3IIIA]] OPEACTABIANMEUXCA TPYAHHMA, He
BCerga caegyer mpuberats x anrebpe. Temeps rpmHmIIO BpeMs
U3JI0MUTEL PemleHne ypaBHeHRnit. Benb mocie Toro kaw 3ajava mpm-
BefleHa K YPaBHEHWIO, BH JIOJKHE M3BI€Yh KOPHHU STOTO YpaBHE-
HUf, ROTOPHE U CYTh BEJUIWHHE, YAOBISTBOPAIOMUE 33aue.

16*
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KARK CAEAVET PEIIATD VPABHEHHU A

JKorfa TpH pelIeHHMH BOIPOCA BH NPANLIE K yPABHEHAIO M 5TO
ypaBHeHme JIOJKHEM 00pasoM NpUBEEHO B yHOPANOUCHO M KOTAA
n300paskeHEEle B HeM OyKBaMu M NpPAHATHE 33 NAHHBIC BEJAHINHEL
NelicTBATENABHO 3aJ(aHH B 9YMCIAX, TO BMECTO Oyke cienyer mOJ-,
cTaBATH OTH YMCAA N BH NOJIYYHTe YHCIEHHOE YPaBHEHUE, KO-
peHb KOTOPOTO YO W3BICYeHMH A [IaCT OTBET Ha porpoc. Tax,
HampuMep, IpU JeleHEM YIVa Ha IATH PABHAX gacreit s, mpn-
HAB r 33 PAgEyC KPYra, ¢ 32 XOPAY MONOIHEHHA K IPSIOHCH-
HOMY YTy 7O NIPAMOro ¥ I 32 XOPAY AONOJIHEHNS MATON 9acTR
9TOr0 yria, IpHINe]I K yPaBHEHHIO

45 — 5r22® + brix — rig = 0. 1%

B wacTHHX CcayJagx pajgyc r 3ajaH B YMCIAAX, KAk U JRHAA ¢,
CTArMBAlOMmAs JONOJHEHHe K J[AAHHOMY YIay; Hampumep, e€cin
pamayc ects 10 m xoppma ecth 3, A MOACTABIAI B ypaBHEHNC
BMecTO 7 W ¢ OTU UHCAA W IPH STOM NOAYHIAETCA TUCICHHOE
ypaBHeHUe

2% — 500 z* -1 50000 £ — 30000 = 0.

N3pieueHne KOpHA U3 BTOro YpaBHEHHA W AACT T HIW KE
JIMHANI0, CTAMMBAIOMYIO JIONONHeHNe K NATONH JacTd RaHHOTO yIuad.

0 MPUPONE KOPHEN YPABHEHU A

Kopens ypaBHeHHsi €CTh SHCIO0, KOTOPOE, Gynyun nofcTaBIeH-
HEIM B ypaBHeHHe BMecTo 0003HAgal0Medl ero OYKBH HIH BBAA,
NpPUBOJAT K MCIC3HOBEHAIO BCEX WICHOB.

Hampumep, eqmHAna €cTh KOPeHbL ypaBHOHMA

xt — 23 — 1922 -} 492 — 30 =0,
160, ecIM HANHCATh € BMECTO ¥, TO OHA AACT 1—1—19-}-49—-30,

t. e. augto. Ho y OfHOro m TOTO ke YPaBHeHUsd MOMeT OHITH
Gomee mopHeit. Tar, ecim B 9TOM KE ypaBHOHHH

24— g5 — 1922 1 492 — 30 = 0
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B BMECTO I HamuileTe 4HMCI0 2, a BMeCTO CTeNeHell I TaKHUe Mo
cremenu 2, to sro mact 16—8—76-1-98—30, t. e. mmaro. [a-
Jdee, ecid BMECTO X BH Hamamiere 4HMCIO 3 WIM OTPHLIATEIbHOE
qnueno —5, To B 0GOMX cAyYasx TOAyYHTCA HAYTO. B sTux de-
THIpeX CAyYafdxX MONOMUTEIBHEIC M OTPUNATEIbHEEC WICHH B3aUM-
HO YHMYTORAWTCA. TaKk KAK Kamkjoe W3 JTAX dAcek, Gyaydn
HANMCAHHEIM B ypaBHEHHH, YAOBIETBOPAET YCJIOBHIO, HAJIOMEH-
HOMY Ha ¥, AeJas BCe WIeHH yDaBHEHMA, B3ATHe BMecTe, paB-
HHIMH HYJII0, TO KazKjoe U3 HAX OYyJeT KOpHeM ypaBHeHMS.

Jlas Toro 9tofH BH He YJUBIAIACH TOMY, 4YT0 OJHO H TO
te ypapHEHWEe MOKET HMeTh HECKONBKO KOpHeH, BaM ciaegyer
3HaTh, YTO OJHA M Ta e 3ajada MOKeT EMerh 0olee 96M OAHO
penieHue.

Ecim, manpamep, mmeTcs IepecedeHme [ABYX JAaHHHIX KPYTOB,
TO TaKHUX NepecedeHumil MMeeTcs NBa, H, CIEJOBATCIbHO, BOIPOC
pomyckaer pxBa oTsera. llosToMy ypaBHeEme, ounpefeldrIIce
nepeceueHne, Oymer #@Merb QBa KopHA, Ouarogaps 9eMy OHO 1
ompefeinser 00a mepeceveHHd, eciy TOILKO B JAHHEIX YCIOBHAAX
HeT HHAYEro Takoro, OGaarojgapss 4eMy B OTBeTe OLPONEIAETCH
TOJBKO ONHO IlepecedeHue.

Honycrum, HaupuMep, 910 TpebyercAa Hafitu HATY 9acTh
AP ayru APB (fur. 84). XoTa BH Lpu 9TOM, MOMeT CTATHCH,
obpaTnTe BHAMaHue TONLKO Ha Ayry APB, HO ypaBHeHHe, IpH
HOMOIM KOTOpPOro Oymer pemaThCcd BOIPOC, ONpeAelddT HATYIO
YacTh BeeX AYr, 3aKadYABAOMAXCH B To4kax A u B, 1. e. miA-
ryi0 9acth gyr ASB, APBSAPB, ASBPASBu APBSAPBSAPB,
TOYHO TAK ’Ke KaK W NATyW dacth ayrm APDB. Ecam Ba paszae-
MUTE BCIO OKPYMKHOCTH Ha HATH paBHHX vacreit PQ, QR, RS, ST,
TP, o oty usatee dacta 6ynyr coorsercrseHHo AT, AQ, ATS,
AQR. TlosroMy, pasHCKABAas NATHE 9aCTH BCeX AT, CTATHABA-
eMHX HPAMOHA AB, HYKHO AJlA ONpejeseHust BCOX cIydaeB pas-
NeTuTh OKpY#HOCTHL B nsatm Touxax P, @, R, S, T u, ciemoBa-
TeabHO, YpaBHEHHe, ONpeJelsiomee Bce ciydad, Gyaer mMerh
nAats kopHeit. Jleso B TOM, 4r0 OATHE YacTH KAKAOH U3 BTAX AYP
3aBHCAT OT OJHUX M TeX ke AaHHHX U HaXONATCH IOCPEJCTBOM
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BHIYUCICHUE OfMHaKoBoTO poja. Iloaromy, Gyuere am BE mckaTh
nATyIo uYacrth Ayrn APB, wimm ke mAryo 4actbh ayru ASR, man
OATYI0 4acTh KakoW-HMOynb Ipyroff ms oTUX [AYT, BH BCAKMIL
pas mpujere K ONHOMY M TOMY e ypaBHeHHIO. Taxmm ofpasom,
ecin Oul ypasHeHMe, NpPU TOMOIIM KOTOPOIO ONPEAENAETCA HATAs
gacts ayru APB, nMeno He 6oiee OQHOrO KOPHHA, TO, MOCKOJb-
KY IIpU HAXOK[eHUH NATON qactm ayru A SB noayusnocs O TO e
caMOe YpaBHeHHe, OTCIOfa caegoBato Onl, 9T0 dra OOIRmMasn
AYra uMeeT TAKYIO ke IATYIO YacTh, KaK
u Npeabayiias MeHbINas qyra, ubo crarm-
BalONIafA ee NUHAA WIX XOpAa BHpa-
ACTCH TEM 3Ke CAaMBEIM KOpPHeM ypaBHe-
HUA.

Hosromy mHeoGxopumo, 9r0o0m BO BeA-
Koil 3ajave pMapiiee OTBET YpPaBHCHHE
S MMEJIO CTOJABKO K€ KOpHel, CHOIbKO

dur. 84 HMEETCA Pa3IMIHEY CIYIaeB IS HCHO-

MO BEJINYNHBI, 3aBHCAINUX OT ONHUX U

TEX 7K€ MaHHEIX W ONpefejseMBIX NOCPEJCTBOM OJHOI'0 M TOTO
SKe MeToja paccysjeHms, 104

YpapHeHHe MOMRET HMETh CTOIBKO e KOPHeil, CKOIBKO OHO
uMeeT m3MepeHmit, Ho He Gonee. 105

Taxr, ypabuenme

24— 2% — 1922 | 492 — 30 = 0

P

nveer deThipe wopHsa 1, 2, 3 m —5, HO Goabme KOpHeil He
umMeer. B camom peie, waK MH yiKe CRA3JH, KaKI0e 43 DTHX
4ucea IIPY MOJCTAHOBKE €r0 B ypaBHEHHE BMECTO T IPUBOAHT KO
B3aNMHOMY YHHYTOKEHMIO BCeX WICHOB, a APYTHX 9uCed, KPOMe
8rAX, IpW NOACTAHOBKE KOTOPHIX TPOMBOUMET TAKOe YHHYTOHe-
HIie, He CYIIeCTBYeT.

Bumpodem wmcno um mpupopga KopHell ayullle YHCHAKWTCA N3
criocoba o6pa3soBaHusA ypaBHEHUA.

Ecam, nanpuvep, MH enaeMm y3HaTh, kak oGpasyercs ypas-
HeHne, KOpHH roToporo cyth 1, 2, 3 w —b, To mymmo mpenmo-
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JIOKATH, 9T0 Z 0003HA49aeT MHOMECTBeHHHIM 00pasoM STH 4UCIA,
. e.9t0 2 =1, x =2, t =23, = —>5, nam, 4T0 TO Ke Ca-
moe, £—1=0, 2—2=0, 2—3=0 u 24 5=0. Ecau
mepeMHOMUTL T — 1 B £ — 2, To moaydurcss ypaBHeHHe

22 —3z+ 2 =0,

nMelomee ABa m3MepeHuA M gBa wopHA 1 m 2, Ecam ymuomuTh
5TO ypaBHEHHe Ha ¥ — 3, TO NOJYYATCH ypaBHEHWe

23— 622 11r — 6 =0,

uMeloiee TPY W3MEpeHusi W KOPHs; & 5T0 YpaBHeHWe, YMHOMeH-
HOe eme Ha ¥ -~ D, [jacT BEIMEHANNCAaHHOE ypaBHEHHe

xt— 28 — 1922 + 492 — 30 = 0.

Pas 310 ypapHeHme o0pasoBaHO IyTeM B3aMMHOIO I€PEMHOKEHASA
gernipex muommreneir z—1, x—2, x—3 u z-} 5, ro npu obpa-
MeHAM B HEITO ONHOTO M3 STUX MHOKUTelell HAYEM CTAHOBHATCA
U IpoM3BejeHAe WX BceX. Kciu ke HE ONMH M3 MHOKUTETNEH He
ecTh HYJNb, TO W NPOU3BeeHNe nX He MoeT OHTh HydeMm. Cie-
nosatenbHo, 2 — 13 — 1922 -}~ 492 — 30 Momker OHTE, KaK 9TO
HyxRO, = ( TOABKO B werbipex ciydaax: worpa z — 1 =0, nam
x—2=0, aam x —3 =0, wnm, Hawomern, z -+ b = 0. Taxmm
obpa3oM, 3HAYCHHAMHM X WM 7K€ KOPHAMH YpaBHEHHSA MOTYT
Opith TONBKO umeaa 1, 2, 3 u —b, Tawmmm me oOpasoM BH J0J-
JHHH CyOATH 060 Bcex ypasHeHHsaXx. llemo B TOM, 94T0 MBI MO#HEM
npencTaBaTh cebe, 910 Bce oHU 00pas3yloTcA IpH TOMOIA TaKO-
ro IePeMHOMEHWMS, XOTA OOHKHOBCHHO OLIBaeT BeChMa TPYIHO
OTENATH ONHA MHORUTE]IN OT JPYrAX: 3T0 BeHb €CTh TO Ke ca-
MOe, 4TO pemHTh ypaBHEHuWe W W3BIeYh ero KopHH. Bexb ecam
M3BECTHE KOPHH, TO HM3BECTHH W MHO;kHTend. 106

HopHu OHBal0T JBYX BHJAOB: MONOKUTETLHEE, KAKOBHIMH Obi-
Ju B ppHBeleHHOM mpuMmepe 1, 2, 3, m oTpmIaTeNbHEE, KAKOBHM
6ri0 —b. W wacto HeroTopHe M3 HAX GHIBAIOT HEBO3MOMKHEIMHE, 107
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Hanpumep, nBa KopHA ypaBHeHEA

3% — 2ax 4 b2 =0,

KOTODHE CyTE 4 —}- ]/a2 — b u a—}y a?— b, — peiicreETENn-
HHe, eciu a® Goarime, weM b%; Ho ecmu a2 menrpme, weMm b2, To
OHE CTAHOBATCH HEBO3IMOKHEIMH, n00 @2 — b ecTh TOrma BesmuI-
Ha OTPHOATeNbHAA, & KBAAPATHHIE KOPEeHh M3 OTpPHIIATEILHOM
BOJMYMHE HEeBO3MO:keH. Bengb Beskmlt BO3MOMHEIA KOpeHb,
OyAR TO NOAOMRETONLHHIR WIN OTPRUATENHHELE, UPH YMHOKEHAH
Ha caMoro cebg maer HONORATEILHHN kBajgpar. Takum oGpasowm,
KOPeHb, RAIMUA OTPHULATOILHEIE KBagpaT, HEBO3MOKCH. IMpu
noMOmM TOfO0HOTO e pacCysueHWs BH MOMeTe NPUTTH K 3a-
RI0YCHENI0, 9T0 ypaBHEHHE

2 —bpt LTz —6=0

aMeeT OjdH JefiCTBUTeNbHHI KOPeHb 2 M [Ba HEBO3MOKHLIX:

14+ V—2ul—yY—2. Neiicreuarensro, ecrIm HanmeaTh B
YPaBHEHHE BMeCTO I KakoW-HEOYAL n3 Tpex KopHe#, 2,

14V —2, 1—) —2, 10 Bce wiens B3aummHo yEmaroarcs. Ho

14+Y —2 u 1—)Y —2 —gucua HeBO3MOMMEIe, 160 B HAX open-
110,18TAOTCHA UBBJICUCHUE KBAJ\PATHOIO KOPHA M3 OTPUIATENBHOTO
qucaa —2.

Kopaam ypapHennit wacto Hajgmesmur OHTH HEBO3MOMHEIMI,
uHaYe OHM BHpaxaau OH KaKk BO3MOMHEIE T€ YacTHE CAYYaH
3a71a4, KOTOpPbleé HEBO3MOKHEI. 108

Honycrum, Haﬁpnmep, 9T0 BaM HYKHO ONPejeluTh mepecede-
Hoe npAMoil m rpyra. Obosnausre paguyc KPyra H paccTOAHUE
HPAMOIL OT ero meHTpa mpu moMmoinu BYX 6ykB. Ecau, moxyuums
yPaBHeHWe, oupejeisiollee IepecedcHue, BH BMecTO GYHBEH, 000-
SHaYalomell paccrogHUEe IPAMOM OT HEeATpa, NOACTABMTE YHCIO
MEHBINGE, 9OM pajgumyc, To mnepecedenme Gyner BosMmo:kHO. Ho
ecim »To wuenao Gypmer Gonmllle, weM pajmyc, To Iepecede-
HOE OKRasercs HeBO3MO:kHEIM. W gasi Toro uroGsi nBa KOpHA ypas-
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HeHudA, olpejendioniero oba nepece4eHUsi, MOTVIH IPABUILHO BEI-
paKaTh CyTh JAejia, OHN JOJKHEI OHBATh KAK BO3MOMKHHME, TaK
1 HEBO3MOKHEIMH.

Honomum paxee, aro kpyr CDEF u amauuc ACBF BaamMHO
nepecexawrca B roukax C, D, E, F (Pur. 85), uro ma nammy®o
00 IIOVIOKEHUIO IpAMYI0 A B onymeHnu epaneHAuKkyaspa CG, DH,
ElI, FK u 410, passicKABasg MIWHY KAKOro-HuGyab mu3 3THX
NepHeHAURYAAPOB, BH, HaKOHel, NPUIIAA K HEKOTOPOMY ypas-
nmennio. Horma kpyr mnepece-
HaeT JAMUNC B YETHIPEX TOU-
KaX, B9JTO0 ypaBHeHWe Oyper
HMeTh YeThipe RelCTBAUTCHLHLIX
KOPHS, KOTOPHIMM U OyayT
9TU YEThIPe IepUeHAUKYIApa. A
Ho ecim npm nHensmerHoMm
IeHTpe Kpyra pagmyc ero Gy-
AET YMEHBIIATheHA BIVIOTH JIO
coBOajienna ToueK F m F, 1o F
RPYTI Iiog KOHel] Oy#eT KacaTh- Qur. 85
CfI BIIMNCA U Te JIBA KOPHA
YPaBHEHUs , KOTOPLIC BHIPAKATN ABA COBMABIIHE Telepb HEepIeH-
maryusapa Elm FK, cragyr paBHuMA. A ecin kpyr 6yaer yMeHb-
MaTeCA ele fgajee, Tak YT0 OH ysKe He Oyger 06osiee KacaThed
siLTuIica B Tourax £, F, HO JuIL mepecexars ero B APYCAX [BYX
T09KaX C m D, To U3 weTnpex KOPHEH YpaBHEHHS Te JBa, KO-
TOPEIe BEIpakalOT mepueHAuryaAApH EIl, FK, crasmue tenepp He-
BO3MOKHEIMH, TaKe CTAHYT BMECTe ¢ HTHUMH IepHeHIAKYIAPaME
HeBO3MOHEIMH. Taxum se o0pa3oM BO Bcex ypaBHEHHAX OpU
YBeIW9CHUA MM YMeHbINeHWH WX 9JIeHOB [Ba HEpPaBHHX KOPHA
cllepBa CTAHOBATCA PABHBIMH, a 3aTeM HEBO3MOMHLIMH. llosTomy
THCJIO HEBO3BMOKHEIX KOPHeH Bcerfa OmBaer 4erHmM. 109

brisarr, oanaro, ciydam, B KOTOPHX KOPHH YPaBHOHUIE BO3-
MOJKHBI, KOI'/]a M3 9YepTeska BHUAHO, YTO OHM HEBO3MOIKHEI, — HO-
8TO OOYCJORIMBAETCA HEKOTOPHM OFPAHAYCHHEM B UEPTEIKE, KO-
TOPOEe He OTHOCHUTCS K YPaBHCHHI.
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Ecau, Hampumep, B noaykpyre ADB, B xoTopoM RaHH jAda-
metp AB m xopga AD m onymen nepueRmuryxap DC, mmercsa

" ADe? .
oTpe3ok aumamerpa AC, TO BH Haiigere, aro AC = E(er. 86).

Jro ypaBHeHme JaeT B rKawectse AC fAeii-
GTBHTGJILHYIO BCAUNYUHY A TOTrAA, ROTIa
BrucaHHasg auHAA AD Goxwme gmamerpa
AB; HO, cormacHO deprexry, AC B sroM
(JIy9ae CTAaHOBUTCH HEBO3MOKHOW. Ileil-
CTBHTEILHO, MH MPENNOJIaraeM, 4To Ha
depreske anHuA AD BOmcaHa B KPYTr m,
3HAYAT, HO MOKeT OHTh Gobime suaMerpa
Rpyra; MemOy TeM B YpaBHeHHH HHUYTO HE 3aBHCAT OT BTO-
ro ycmomuA. YpaBHeHMe NOAY9AeTCA JHUME M3 TOTO YCJIOBHS
OTHOCHTEJIBHO JHHRIA, 410 AB, AD m AC HelpepmBHO mHpo-
nopnmonansHel. I rar mak ypaBHeHmO He CONepMAT BCEX YCJIo-
BUIl 9epTesta, TO HET HEOOXOAWMOCTH B TOM, 4TOGH OHO GBLIO
CBA3AHO rpaHmnamu Bcex ycaosmit. To, uro BxOmET B weptem,
CBEpX TOTO, YTO MMEETCs B yPaBHOHHH, MOJKET HaJaraTh OTPAHH-
UeHAS Ha NEPBHIA, HO He Ha mociemHee. Ilosromy, morma ypar-
HEHNsA HEYeTHHX H3MePeHuil W, CIefOBATENbHO, WX KODHA He
MOTYT GEITh BCe HEBO3MOMHEIME, YCPTE/MH 9acTO HATATAIT OTpPa-
HOMEHUs Ha BOJUYWHBL, OT KOTOPHIX BaBHCAT BCE KODHH, —
PPAHANH, KOTOPEE OHM He MOTYT UPEBOCXOAHTH, ©CJIA JeprHaTh-
¢cA yCHOBHH depreskeil.

Cpenm peificTBuTEILHEIX KOPHeWl TIONOKATETBHHE M OTPHIlA-
TeJIbHbHEe KOPHA JIeKAT HO Pa3HHe CTOPOHH WM HAUpPaBIeHH
IIPOTABOIIONOMHEIM 00pasoM.

Tax, Hanpumep, pasecKEBag Ha DPeNOCIEKHEM gepreme
nepuenamrynap (G, Bu OpufeTe K YPAaBHEHHIO ¢ HBYMA IHOJO-
MATEABHHMA KOPHAME, CG w DH, HaupaBieHHHMEH 0T TOYeK
€ u D B ONHY CTOPOHY, W ¢ JBYMA OTPUNATEILHEIMA KOPHSMIH,
EI m FK, wanpasnernsiMu u3 T09ek E m F B IPOTHEOMOTOH-
Hyio cropoHy. [onycrmM eme, 4To Ha amamm AB, Ha KOTOPYD
OUYIeHB! 5TH NePHeHAWKYIAPH, B3ATA Kakrag-anbo touxa P, 910

O g

-~}

dOur 86
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nierca gacth PG npamoit A B, npoctupalomasnca oT Touxn P K ofI-
HOMY W3 9THX NepPNeHJHKYIAPOB, cKameM K CG, m 9ro Msl npu-
IIAA K YpaBHeHWIO ¢ YeTpbMA gopHamu PG, PH, PI u PK.
Vickomas BemmumHa PG, a Tak:ke Te, KOTOPHE HAINPABJICHH OT
touru P B Ty ke cTopoHY, uro PG (mar PK), 6yayr modomxn-
TeABHBIMA, 4 Te, KOTOPHEe HANPABIECHH B IIPOTHNBONONOMKHYIO CTO-
pouy (rawosst PH m PI), 6yayr orpumaTeabHLIMHU.

Ecam cpepu wopHeil ypaBHeHAs He NMeeTCsl HEBO3MOKHHIX,
TO [0 3HAKAM YWICHOB YPaBHEHUA MOKHO Y3HATH UWCIO €ro Io-
JO/MATEIBLHEIX, a TaKMKe OTpUIaredbHEX KopHeli. MMerHo, moxo-
MUTENTbHHNX KOpHell 6yjaer CTOIBKO, CKOJIBKO B MOCJIENOBATENb-
HOCTH 3HAKOB MMeeTcsi IlepeMeH 3HaKOB OT |+ K — M oT — K
ocTalbHEe KOpHE OyAayT orpmmarenbHbiMm. 110

B ypasuenun

24— 23— 1922 + 492 —30 =0

SHAKM UIEHOB CJAGAYIT B TakoM mopaake: -+ — — | —
Ilepemena 3HaKOB OT IEPBOTO —|- KO BTOPOMY -—, OT TPEThEro
— K 4YeTBePTOMY -} M OT 49eTBepTroro - K NATOMY — IIOKa-

3HIBAET, YTO HMeeTCHA TPH IOJOKHTENLHHX KOPHA M 9T0, CJIEHO-
BaTeJIbHO, UYeTBePTHIl KopeHb OoTpmiartexbHE. OnHaxko 2TO mpa-
BIIIO He WMEeT CHJIKI, KOra HEKOTOPHe M3 KOpHeil HeBO3MOKHE,
ecJd TOJIBKO HE PacCMATPHBATHL BTH HEBO3MOMKHLIC KOPHHU, KOTO-
pHle He ABIANTCA HE TOJOKATOALHEIMEA, HU OTPHLATOIBHBIMI,
KaK HeoIpejelleHHEe IO 3HAKY. lak, 3HaKKM B ypaBHeHAU

23+ pa® + 3p*r—q=20

TIOKA3HBAIOT, YTO OHO HMEeT OAWH IOJOKATeNbHHII KOPEHb W
mBa oTpumaTeiabHHX. Ilomommure z = 2p, mim z—2p=0, n
yMHOKBTe IepBoe ypasHerme Ha z — 2p=0. Ilpm srom noba-
BHUTCA €mie OfWH NOJORATENbHHIT KOPeHb, W BH NOJYYdATe YPaB-
HOHDe

xt — pad - p*a* —(6p® - ¢)x 4 2pg = 0,

KOTOpOE JOMKHO HMeTh JBa TOJOKHTENLHWIX U [(BA OTPHIATENh-
HHIX KOpHA. Memay TeM €ecJH BbH PaccMOTPATE IEPEMEHEL
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3HAKOB, TO BHJHO, YTO OHO HMeeT dYeThpe HONMOMHUTENBHREX KOPHA.
Takum obpazoM, 3mnech MMEIOTCA NBA HeBO3MOMKHEIX KOpHA, KO-
10pHe B CATY CBOell HeONpDe[leleHHOCTH B HOPBOM ciydYae Kaaa-
JdECH OTPHEHATEHBHEIMH, @ B HOCIEeHHEeM — IOJOKETEIbIHMHA. 111

BopoueM 4mCnO BeBO3MOMHNWX KOpHeH MOMHO OOHYHO Y3HATEH
Lo cleylouieMy mpaBaxy,

CocraBpTe NOCIE[OBATEIBHOCTE Apobett, smaMeHaTeam KOTO-
pex obpasyor mporpeccuo 1, 2, 3, 4, 5 m T. 1. go umecaa,
COBIAZANOMIET0 ¢ YHCJIOM U3MepPEHRH YpaBHOHHA, a YHCITATENH—
Ty e DIOCAeAOBATEABLHOCTH YHCelN, TOABKO B 00paTHOM NOpAIKeE.
Paspenure ramayio umocnepywomyno apoGs Ha ei OpeAIlecTBYIO-
myio. [lomectare BosEAKaOmMEE PR 3TOM Apobm Haj HPOMERYTOu-
HEIME 9ICHAME ypaBHEHAs. 3aTeM BO3BEJUTe KAMIBIA IpoMesy-
TOYHEI 4ieH 2 B KBagpar m YMHOMKbTe DocAcHHHAE Ha Jpobb,
CTOAIMYIO HAJ oTHM ke wiIeHOM. Ecom sro mpoussepmenme Gyper
Oonpme, weM mpousBefeHue ABYX COCEJHUX GIAEGHOB, TO HOCTABD-
Té HOJ[ 9THM WISHOM 3HAK -}, a ecam Mempile, To 3HAR —. Iloj
NePERIM ¥ IOCJefHEM WICHAaMH NocraBbre 3Hak -, Hesosmom-
HHX KOpHeil OymeTr CTONLKO e, CKOJIBKO HUMeeTcH TIepeMeH OT
+ K — ®m or — K -} B TOCAeJOBATEIBHOCTA TOATIACAHHHX
3HaKoB, 113

Tak, ecium BaM RaHO ypaBHeHme

2® + pa* - 3p*x — q = 0,

.. 3 2 1
TO A [eN0 BTOPYI0O H3 aApobeil nocaegoBarenbHOCTH 1 7 5

? »

2 3 1 2
T. €. -, HA IepByo 1 & TpeTio 3 Ha Bropymo 5 1 uoMemao

1 1
BO3HUKAKI@e NIpH 2ToM Hpolu 3 1 3 Ham TPOMEHyTOYHbIME

YIE€HAMn ypaBHeHAs:

1 1

3 3
2 pa* - 3pt —
+ ~ +

+
Il
g

S

Bty

3
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Jaice, Tak Kak KBajpaT BTOPOro wWieHa pI®, YMHOMEHHHI Ha
p%xl

1
CTOAIYIO Haf HAM Npobb <5 e , MeHbIIe, ueM 3p2zt, 1. e.

npom3BefieHue HepBOro 9ieHa x* ma rtpermit 3p%r, To mop wieHOM
px® a crapmo sHak —. Ho rak rar 9p*z? (xsampar Tpermero

1
wieHa 3p’r), yMHOMEHHHH HA CTOAMYI Han HaM Jpobn P

‘Gonbpnie HyJdA M, 3HAYHT, emle GoJabIle OTPMIATeNBHOTO TiPOU3Be-
JeHusi BTOPOTO YieHa px? Ha 9YeTBePTHl — ¢, TO HOA TPETHAM
91eHOM A CTaBII0 SHAK -}-. 3aTeM A CTABII 3HAK -} mop mep-
BRIM WIGHOM 2* u moj nocilegHnM — ¢. llognucanAnle 3Hakm 06-
pasywoT mocaefoBareqbHOCTh +— — - -, B KoTOpOil MMewTCH
XBe INiepeMeHHl, OfHA OT -}~ K — W Jpyrad or — K -}-, a 3710
VKa3HBACT Ha HaJMYHe JBYX HEBO3MOKHHIX KOpHe#. AwWasormu-
HolM 0o0pa3oM ypaBHeHHe

1 1

3 3
23— 4a? L-4x —6 = Q
+ + -+

¥IMEeeT [|Ba HEBO3MOMHHX KOPHA. Y paBHEHWE
28— 622 —32—2=90

TaK¥e HMeeT MX ABa. B camoM jerne, mociegoBareibHOCTH APO-

. & 3 2 1 . 3
et —, 2’ 3’ ; UPH HeuCHEE BTOPOW Ha Tepsylw, Tperbeil

Ha BTOPYK H, HaKOHem, qe'rBepToﬁ Ha Tperrl0 HaeT IOoCHAeROoBa-

TeTLHOCTE — 3 KOTOPYIO HYHO NOMeCTHTH HaJ HPOMEHy-

TOYHBIME 9/eHaMH ypaBHeHWA. Ecam yMHOKMTH KBafpaT BTOPO-

At 3
TO 9/71€HA, KOTOPHMU 3JIeCh paBeH HYyJa10, HAa l{pOﬁb -é-, cToAmyio

HaR 9TAM BTOPHIM WICHOM, TO 9TO AaeT HYJb, KOTOPHIi, OfHAaKO,
Gonbme, WeM orpunareJdbHOe Tpom3BelieHHe — 628 M3 cocemHMX
wreHoB z* m — 622, IlosTroMy mom HemocraomuM TreHOM A MOJ-
IACEBAI0 3HAK . B OCTAJBHOM f Hpomonald, KaK B Ipei-
AymeM IpuMépe, M MONYYal0 II0CAeROBATEIBHOCTh NOANHCAHHHX
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3HaKOB —|- | -~ — -, B KoTOpoii HMeloTcA JBe TepeMeH:H,
YRA3HBAKMue HA [Ba HOBO3MOKHEIX KOpHSI.

2 A 3

8 9 8
zt ¥ — 622 — 3z — 2 =0.
+ + - +

Taxmm e mnyTeM MOXKHO OGHADYMHTH J(BA HEBOIMOMHEIX
KOpHA B ypaBHEHAN

2° —hat | bda®— 222 —5r — 4 = 0,

a HMEeHHo:

Ecim nefocraer aByx mam Goabliero 4mcia 4neHOB IOAPAN,
TO T0ff HepPBHM OTCYTCTBYONIMM WICHOM CJAEJyer IOCTaBUTh
3HAK —, IIOf BTOPHIM 3HAK —}-, WO} TPOTHAM 3HAK — W T. J.,
BCe BpeMsa MeHAA 3HAKW, 32 HCKIIOYeHHOM TOTO caydad, KOrja
ITCHE, COCCfHMe ¢ OTCYTCTBYHOIMAMM WICHAMH ¢ O0GHX CTOpOH,
AMEIOT LPOTHBONLOJIOKEbIE 3HAaKH. B aroM caywae mox mociemuum
U3 HOJIOCTAMAX WYICHOB BCEI[a CHAeAyeT CTAaBUTh 3HaK —|-.
Hanpnmep:

xsaxt * F %L g5 =

+ + — + — +
141

x5 Logxt O B _ g5 — (),

+ + — + + +
Ilepsoe m3 sTHX ypapHeHuii uMeeT YeTHpPe HEBO3MOMKHHX KODHI,
a BTOpOe AiBa. Y paBHEHHE

5 3

3 5
7 9 5
" — 228 |- 325 — 2z% |
+ — + -
uMeeT MecTh HEeBO3MOKHEIX KOpHEii.
Ha s1oM ocHOBanmE MOMHO BHACHATD TaRKe, OPpHUHAAIEHAT
a7 BooGpaskaeMble KOPHM K HOTOMHTEILHRM HIN OTPUIATEABHEIM..

| e

5
9
3 =

+ 8 o>
+'x'-1!o.7

—3=0
+4-
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NimMenHo, 10 3HAKAM WICHOB, CTOSIINX Haj MEHSIOMUMHACA DOX-
OHCAaHEEKRMA 3HAKAMA, BAKHO, YTO HEBO3MOKHHX IIONOKHETENIHHBIX
KOpHE#l GYHOT CTOIBLKO 7ke, CHONLKO MMEETCH IlepeMeH BHAKA ¥
NEePBHX, a OTPROATEILHEX, — CKOIBKO HMMEETC NOBTOPEHUM.
Tax, HaopaMep, B yPaBHeHHH

25 — bt + b4ad — 22 — b —4 =0

+  + - + +  +
Mesy TOANMCAHHHME 3HAKAMA MeHSiommecsi cyTh - — -+,
OTHYHA BHAHO, 9TO HMEWOTCA /iBa HOBO3MOKHHX KODHA, 2 TaK
KaKk WICHH HAJ OTHMH 3HAKamm cyTh — 4zt |- 4a® — 212 co 3Ha-
KaM@ — —- —, TO J(Be IepeMeHH B HUX HOKA3HBAIOT, ITO HMEeT-
cA [(BA TOJOMHTENBHEX KOPHA; CJIEIOBATENbHO, Cpefu IOJIo-
JRETeTHHHX KOPHel 7Ba OyAyT HEBO3MOKEEIMA. Tak KaKk 3HAKH
Becex WIGHOB ypaBHeHAA c¢yTh - — — — — —, TO TpH -
peMeHH B HAX TOKA3HBAWT, Wr0 HMEETCH TPH IOIOKATENBHBIX
KOpHA, a JjBa NPYruX KopHA — orpunarexpuste. Ho cpeam mo-
JA0MUTETBHHX KOpPHEH WMMeloTCA JiBa HEBO3MOMHEIX, OTRYAA
cllefyeT, 9T0 ypapHeHH®e HMeeT OffUE HCTMHHEIN DOMOKATENBHEIE
KOpeHb, [{BA OTPHIATEILEEIX M JBA HEBOSMOMHEIX. Ho ecnu 65L
ypasaeHme OBIIO

x5 — hxt —hg® — 292 —Bbx—4 = 0,

+ o+ — - o+ o+
TO OTCYTCTBAC NEPEMEHH B 3HAKAX — W — Y WICHOB — byt —
— 423, croAmuX HAJ DEPBEMA MEHAKIMMMACH NOJTACAHHHIMA
wIeHAMH - —, NOKa3a70 G, 9T0 HEBO3MOMKHEIM SIBIAETCA ORXUH
U3 OTPHNATeNBHHX KOpHefi. A W3 OTCYTCTBHA IEPOMEHH B 3HA-
KaX — O — Y WieHoB — 222 — 5, cToAmuX HAJ] MOCHAEJHUMA
MEHSIONAMACH TOAUACAHHKHMA SHAKAMA — —|-, BEHAHO, 9TO HE-
BOBMOMKHEIM HBISOTCH eMe ONWH OTPELATerbHEN wopeHs. Ilo-
CKOTBKY B 3HAKAX ypasHemds —- — — — — — AMeeTCs JHUIIb
ONHA [epeMeHA, TO MMeeTcs TAKAe OfWH NONOMUTENBHBIL KO-
peHB, @ OCTA;BHH® WeTHpe orpumarensmsie. (rcropa caexyer,
9TO MMeerTcs ONUH TOIOAETENBHHII KOpeHb, ABA OTPHIATENLHEIX
W nBa HEBO3MOMHHX. Tak o0cromT Jemo, KOTrfa HEBOSMOMKHAEIX.
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KOpHeit He 6onblie, YeM 5TO O0HApPY/MHBACTCA HPH- IOMOLMA mpe-
apinymero mpasuia. Onmaro mx momer OHTH u Godbine, xors
9TO CJAYYAETCSH H PEJKO.

O HNPEOBPASOBANNIX YPABHEHUN

Bee mnonommnrenbHeile KOPHH KAKROTO-Iu6o YPaBHEHHUA MOYKHO
npeoGpasoBaTh B OTPHMIIATENBHBE, A OTPUUATENLHEE B IIONOMCH-
TeinbHbe. [l TOro HymHO JMMIL mepeMeHHTH 3HAKM 9epenyo-
MUXCA 9iIeHoB.114

Tak, Tpn HOTOKUTENLHEIX KODHS YpPaBHEHUS

X3 —bxt + 4x3 — 222 b5 —4 = ()

npeobpasyloTcsa B OTPUNATENBHBIC, a BA OTPHIATEN bHEIX KOpHA
B NOTOMRATENBHEE, €CHH TONLKO NePeMeHNTH CIeayomuv obpa-
30M 3HAKH BTOPOTO, 4eTBEPTOT0 W LIECTOI'0 WICHOB

25 - hat |- 4a® |- 20° — 5z L 4 = 0,

Iloctennee ypasHeHue mMmeer Te e KOpPHH, 4TO u npegsifyLgee,
¢ TeM OT/IMINEM, YTO ero TOJOMUTEIbHEE KOPHM GHLTH B IEpBOM
YPABHeHUUW OTPHNATETbHBIMHA, & OTPULATEIBLHBIC — [10TOHNTON -
HBEIMH; IpU 5TOM ABA HEBO3MOMKHEIX KODHS, KOTOPHE B TIePBOM
YPaBHCHUN 3aKII09AANCH CPEfIH HOJIOMUTETbHEX. BO BTOPOM 3a-
KAI0YAI0TCA CPefid OTPULATENBHEIX, TAK YTO €CJM HTH JBa KOPHA
OTRUHYTH, TO OCTAHOTCA TONBKO ORUH ReficTBATENbHO OTpHIA-
TeJIBHHIH KOPEeHb.

Ametorca rarswe u apyrue mpeoGpasoramus YpaBHeHuii, upu-
MEHAIIMNECA B pa3qUIHEIX cayyaax. WmenHo Ml MomeM
TIPeAnOIIOKNTE, YTO KOpPEHL YPABHEHWs KAK-TU0O0 ¢OCTaBICH U3
M3BECTHOW 7 HEM3BECTHOW BEIWYWH, W 33TEM IIOJCTABUTHL B ypaB-
HEHNG BMECTO HETO TY HOBYI0 BeJIHYMHY, KOTOPYI0 IIPEIIOTOMKN-
1 eMmy pasuoif. Haupumep, Mb MosteM mpeamonomuts, uro KO-
PeHb PAaBEeH CyMMe WJIH PAa3HOCTH KaKOW-Tu00 M3BecTHON M Hewns-
BeCTHON BemmumHu. 15 TaguM nyTeM Mu Momkem Y BeJMYUBATE
WM yMEHLIIAThL KOPHU YPABHEHAHA HA BTY U3BECTHYIO BEINIUHY
M BRIYUTATh HX U3 Hee U NPeobGpasOBHIBATE TAKUM 06pa30M HEKO-




0 NPEOBPABOBAHWAX YPABHEHHUN 957

TOPHIe, IPEMAe OTPHIATEIbHHE KODHH B TOIORATENTbHBIS, WINA
HEROTOPEIC TIOMOKATENEHEE B OTPHIATONBHEIS, & TaKMKe IIPeod-
pPasoBHEBATH BCE HODHU B IOJIOMUTEJIbHEIe AJIA BCe B OTPHIATENb-
asie. Hanpumep, eciim A Xo4y yBenumunTs KOPHH YpaBHCHOA

24— 23 — 1922 |- 492 — 30=0

Ha euHUNY, TO mojaraw, 4910 z-+ 1=y, wim z=y—1, n
3aTeM BMeCTO ¥ 8aluCHBal0 B ypaBHeHmH y— 1, a BMecrto KBag-
para, Ky0a mam 9eTBepTOHt CTENEOHA I-—TaKWe KO CTemeHm y— 1.
f1 sro nemain caemyomum obpasom:

zt |yt —Ay-6y2 — by -1

— a8 ~y +3y2—3y 41

— 1922 — 19y%2 4 38y — 19
4492 -+ 49y — 49
— 30 — 30

Cymma | y*—5y° — 10y -}- 80y — 96=20
Kopun moxyumsmerocs ypasHeHHS
y*— 5y — 10y% | 80y — 96=0
6yayr 2,3, 4, —4 m Kampmii U3 HAX Ha efMHRNY GoJbIme, TeM
COOTBETCTBYIOMmI eMy mpeskHEH Kopens 1, 2, 3, —b5.
Ecam B mnpepnoskenHoe ypaBHeHHme BMECTO % S TONCTABIIO

y+ 1% , TO TOJYYHUTCA YPaBHEHHWE
5 39
y* + 5y —10y2 — 27 -+ 1—6=0,

1 1
B KOTOPOM WUMEIOTCA HABAa HOJORUTEIABHHX KOPHA E-n 1- mnaBa

1 1
OTPEOATONBRHX — — H — 6 re Ecam Bmecto x Hammcathy — 6,

TO IOJYYHTCA ypaBHeHme ¢ KopmHamm 7, 8, 9, 1, rotoprie Bce
HOJIO}KUTEJIBHEIC, & €CIIM BMECTO Z Hammcath y -4, TO KOpHm
yMmeHrmarca Ha 4 m Oyayr —3, —2, — 1, —9, T. e. Bce
CTAaHYT OTPHIATEJILHEIMU.

17 Hiwron. Beeobmas aprduernka
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Ecam HeKOoTOpHE KODHU HEBO3MOMHEIE, TO, YBENIWYNBAS KM
yMeHBIIAsg WX raxkaM of6pasom, mx mHOTrAA OHBaer Jerte oOHa-
py#uTh, 9eM paHee. Hampumep, mpepimectsyiollee INpaBmio He
oGHapy:RuBaeT HEBO3MOKHHX KOpHe#t B ypaBHeHHA

23— 3a2x — 3a3=0.

Ho ecou BH yBeJn4HTe KOPHH Ha BEJWYMHY @, HANUCAB Yy — &
BMECTO £, TO, IPUMeHAA 5TO NPaBMJI0 K BO3HAKANIEMY TeNephb
YPaBHEHHIO

y? —3ay®—a®=0,

BEl CMO<eTe HallTh y Hero JABa HOBO3MOMKHHEIX KOPHS.

Ilpn momomm ®T0TO 3Ke MleficTBHA BH MOKETE TaKKe YAAJAATDH
BTODHC 9jCHH YpaBHeHmI. 9TO NOJNYYATCH, e€cAM BH IOJA-
CTABAT® BMECTO KOPHA MAHHOTO YpaBHEHHS PAasHOCTh MERAY
BeANYUHOM, ROTOPYI0O BH IPHUHSJIW 32 KOPEeHb HOBOIO yPaBHeHHsd,
n KodpPUEEeHTOM BTOPOr0 WIeHA JAAHHOTO YPaBHEHHUA, HOLEIOH-
HEIM HAa 9HUCJIO BM3MEPEHHi ero BEICIIETO YJIEHA.

Hanpumep, ecim mpepmnoskeHo ypaBHeHue

a3 —4ha? |- bz — 6=0,
To u3 GYyHBH, KOTOPYM f HpHHAX Aad 0GO3HATEHHA HOBOLO

KOPHs, CKaKeM H3 ¥, A BHYATAK KodPPUOmueHT BTOPOro WIEHA,
T. e, — 4, DofleNeHHH Ha 4dcAO W3MEepPeHuil ypaBHeHudA, T. e.

4
Ha 3, W pPAasHOCTH y—[——g— noAcrasiasgmw eBMecto z. Iloaywaercs

16 64
Pt Sy S

27

32 64
4y %2, %
y 3 9
-Fﬁiy—l-%6

— 6
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[Ipu moMomy TOrO 7K€ MeTOAA MOMHO TaKie YAAMATH TPe-
Tt 9meH ypaeHemus. JlomycTHM, UYr0 HPEAJNOMEHO ypaBHe-

Hue
zt — 313 4~ 32 — 5z — 2=0

U MOJOmEM ==Yy —e. Kcim NOACTABHTE Y — € BMECTO %, TO
BOSHHKAeT ypaBHEHUE

4 — (b - 3) 8 - (66% +- 9 - 3) F — (8 + 9¢* - 6e+5)y +
- et |- 3¢% - 3¢ - be —2=0.

Tpernit 9ieR sTOro yparHeHHs ecth 6¢? - e ~ 3, ymHOKeH-
Hoe Ha %%, W BH gocrursere meim, ecun 6e¢2 - 9e +- 3 obparur-
c¢a B myab. Jas Toro urolGn HaiiTh, KaKOe 4YACIO CISAyeT
[OJCTABATH BMECTO ¢ B HACTOAINEM caydYae, AOHMYCTHAM, 4YTO 9Ta
BOIMYEHA JOHCTBATENIRHO €CTh HYIb. JTO AdeT HAM KBAJPATHOS
ypaBHeHHe

6e? -1 9e - 3=0,

KOTOpOe IocTe ReleHHA HAa 6 npuHUMAeT BAX

eh%%w+%=a

nian
3 1

2= — —e——

2 2

Wssiexans KOpeHb, MH HOIYIHM, 9YTO

3
T, €6, — — —
&

1
Taxum obOpasoM, e= - nm e— — 1. CuaenoparearHo, y—e
1
Gyner y—l——2 mubo y + 1. Tax mar BMecTo z MH HATHCAIH

y—e, TO, YroOH B BOBHMKAIONIEM YPaBHEHHA OTCYTCTBOBAM
17* '
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TpeTait wieH, BMECTO y — € B KaUecTBe x HyHO Oy/er Hanucats ¥y

1
~+- S Bmy -1, 1 upomsoiifer »10 B 060X cayuasax. Hmenno,
1
ecad BMECTO  BH HaNMINeTe y-—}-; , TO HONYYWTCSA ypaBHeHUe

gy — Ty— =0

4 16

?

a ecqm BH Hanmmere ¥ |+ 1, To ypaBHerme

yrt -+ y? — 4y —6=0.

Kopen ypaBsHeHH# MOKHO TAK/Ke YMHOMKATh H JeJdTh Ha
NAHHLE YHCIA, TAKEM 00pasoM, MOMHO YMEHBLIATH WICHH ypaB-
Hemnli, a Taxxe n3GaBIATECA HHOTAA OT Jipobeii m paauranos.lls

IlonycrnM, HanmpaMmep, 9TO NAHO ypaBHeHUe

4 14 _

3 Y e —
Y =

3 27

y|
UroOn mn3b6aBETHCA OT Apodeii, A mOTAraw y=—= —3—z u, TOACTAB-

1
Jsad — z BMeCTO Y, IOJMydai0 HOBO€ ypaBHEOHHE

niad, OTKRHYB o0mwuii 3HamMeHATEeIdh WICHOB,

28 — 12z — 146 =0,

¥

Kopuu moBOTO ypaBHeHHS BTpoe OGoaxbme npemmnx. UTo6ml
YMeHbIINTL WIGHH STOr0 YPaBHEHWHA, Hanummmre 2¢ BMECTO 2
OpH 9TOM HOJYYHATCH

8¢% — 24y — 146=0;
no gedeHdAm Ha 8 BH 1OJyJYATe

03—30—-18—2—=0.
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HKopru aT0r0 ypaBHEHZS NPEACTaBIANT co6oil MONOBEHE KOpHeH
npenupymero ypasmenuA. Ecam, Haxkomenw, Halijg ¢, BH moJo-

1 &
mate 20=z, F2=ymy —+ 3 =% TO HOMYdATe KOPeHb & IIep-
BOHAYAJBHO JIAHHOTO YPaBHEHNA

23 — 4a? - 4z — 6=0.

AHazormugo, 4TobH m3basuThcH oT paguraia Y3 B ypas-
HeHHH

28 — 2z - Y 3=0,
7 sMecTo z mmmy y /3 m moiyval ypaBHeHHe

3 V3—2yV3+V3=0,
I{OTOPOG nocyae aeleHud BCeX YWICHOB Ha V§ anHHMaeT BUJ
3y8 — 2y -~ 1=0.

Kopuu ypasmenaif MoHO Tawie NpecOpasoBHBaTh B JAPY-
rue, obparEre mM. TawmM nyreM YpaBHeHBRe MOKHO WMHOINA
npmeecTd K Gouee yao0HOMY BHAY.

Tar, ecinm B NocAeHEM YPABHOHAH

3y —2y+1=0

1
BMeCTO Y HAaNACATL — , TO OHO npaMeT BHJ
3

-

3 2
s 3 TI=0

WA, ecAX BCe WIeHH YMHOMEHTH HA 2® W M3MOHATHL TOPANOK
YJIOHOB,

28 — 228 -}- 3=0.

[Ipm moMomu STOro mpEeMa MOKHO TaKske YNAJAATh U3 YPABHOHHUA
IPEANOCIeARAlt WIeH, — HMEHHO, 6CIH CIepBa OCBOGONHIMCH OT
BTOPOTO WJIEHA, KAK BH STO BHJSJIA B INPEAUIECTBYHOMEM IpH-
mepe. Ecam e Bn xoTuTe 0¢BOGOAMTHCA OT IPORUPERTIOCAOLHOIO
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9ieHa, TO BTO MOKHO CHeIaTh, TPEJBAPHTENLHO YHHYTONHB
Tpetuit wien. Kpome Toro, HaMMeHHIUN KOPEHE MOMKHO TAKRHM
nyrem npeoGpasoBnBaTh B Hamboasmnii, a HamGoasmumit B Ham-
MeHLINWiT, 9T0 CMOKeT TPAHECTH HEHKOTOPYIo HOAB3Y B IIOCIE-
ayomem. Tak, HanpaMep, €CIH B YPaBHOHNW

A3 — 1922 | 49z — 30=0),

1
KopHA Koroporo ¢yTh 3, 2, 1, -——5, mHammeath — BMECTO I, TO
Y

[OJIYIUTCA ypaBHEHUE

49

_——— = = —30=0.

vy oyl ¥
Ecan yMHOMHATH BCE €ro wiensl Ha y%, paspmeants Ha 30 n mepe-
MEeHNTH 3H3KH, TO 0OHO HPEMGT BUAJ

4895 19 0 1 1
y 30y—{~3oy +3oy 30 0,

1 1 1 .
IpAYeM KOpPHAMH OyayT 3’3’ 1, — rh HaunGouapinnmii n3 noso-

MATCABHHIX KopHell 3 mpeBpaTmiIcA Teneph B HAMMEHBIIAIl

t
—, a HamMeHbmmit, T. . 1, cTa;m Temeps HambGOUBIINM; OTPUIA-
3

TeAbLHH Ae HKOpeHb —bD, KoTOpHil Opll HamboJdee [aNGK OT
HYJS, ¢TaX Temeph K HYJTO OnmmaiimmM.

Cymectsyror eije u jgpyrue npeobpasoBauus ypaBHEeHUii, HO
BCE OHHM MOryT OHITh NPOBEAEHH AHAJIOI'MYHO IIpeobpasoBaHAIO,
KOTOPOEe MHl y:Ke TOKAa3aJH, KOTAa yAaadam U3 YypaBHeHUA Tpe-
T 9iIeH.

N3 comocoba obpasosanmnA ypaBHeHHU fAcHO, 9T0 KO3PUIMEHT
BTOPOTO WICHA, B3ATHH# ¢ 0OpaTHHIM 3HAKOM, PaBeH CYMMe Bcex
KOpHe# ¢ MX CcOOCTBeHHHIMH 3HaKaMM, KOdQQHUIUEHT TpeThero
9ileHa paBeH cyMMe NPOH3BeJieHHWIl BceX KOpHeil, B3ATHX II0 ABAa,
roaQUUEHT YETBEPTOro YIEHA, B3IATHIL ¢ OGPATHEIM 3HAKOM,
paBeE cyMMe ONPOHM3BEACHUIT BceX KOpHel, B3ATHX mo TpH, KOdH-
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QumueHT UATOro paBeH CyMMe [pOM3BeNeHUIl Bcex XopHel,
B3ATHIX 1O 9eTHpe, U T. . X0 GeckoHeuHoCTH.L!

Homommm z=—a, r=b,x=—¢,z=d @ T. JA. ©aA 3Ke
z—a=0, z—b=0, 2z} ¢=0, 2—d==0. Ilepemromxas mocie-
ROBaTENBHO 3TH ypPABHEHWS, MH MOkeM 00pa30BHIBATH YPaBHEHNA,
KaK Obnio mokasamo paHee. Ecam yMHOmHETE Z--a Ha z—b,
TO MOJIYYHTCA YpaBHCHHE

z* — (a + b)z | ab=0,

B KOoTOpoM Koa(punmueHt BTOpOro WieHa ¢ OOpATHHM 3HAKOM,
T. ¢. @ -} b, ecTb cymMmMa HABYX KopHell a u b, a xosdduuument
TPeTbero 4ieHa ab paBeH eUHCTBOHHOMY HAJIWYHOMY HX TIpPOU3-
Befiernio. KEciam nonxyveHHOe YpaBHeHHEe YMHOMKHUTL 3aTreM HA
Z ~}- ¢, TO MoNyduTCH KYOMYecKoe ypaBHeHHe

78 —(a -+ b—c)2® - (ab—ac —bc)x - abe=0,

B KOTOPOM KO()@UIUEHT BTOPOro Wiega ¢ ODPATHHM 3HAKOM,
1. e. a +-b—¢, ecTb cymma KopHelt a,b m — ¢; KRoafPunment
Tperbero wWreHa ab—ac—bc ecTs cyMma Npom3BefieHUl KOpHeid,
B3ATHX TI0 ABa: @ U b, a u —¢, b mw —¢, a KoapPuImeHAT IETBEPTOTO
wieHa ¢ o0paTHHM 3HAKOM — @bc ecTh e UHCTBEeHHOS HAaJINYHOe
npousBeieHne, 00pasyeMoe IIOCHEROBATENBHLIM IePEMHOMKEHUEM
BcexX KopHeit, a Ha b, ma —c. Ecnm yMHOEHTHL 9T0 KyOmdeckoe
ypasHeHHe Ha « —d, TO TONyIMTCA YPaBHOHWE YeTBepTOi
CTOICHA

x4 — (a 4 b—c + d)yz® 4 (ab — ac — be + ad |- bd —cd) 2* -
-+ (abec — abd - bed -+ acd) x — abed =0,

B KoTOpoM KodpduumeHr Broporo uwieHa ¢ OOPATHHM 3HAKOM,
1. 6. @ +b—c-d, ectb cymmMa Bcex KopHeli, KodPuNHEHT
rperbero wieHa ab — ac - be - ad 4 bd — cd ecTb cymMMa TpoOm3-
BefieHAI BCeX KOpHeill 1o iBa, Ko)PHIMCHT YEeTBEPTOrO WIeHA
¢ o6paTHEM 3HAaKOM — abc - abd — bed — acd ecTh cyMMa mpo-
n3BefieHnii BceX KOpHell N0 TpE, a Koa(dumuenT MATOrO IICHA
— abed ecTs eUHCTBEHHOE HAJIMYHOE NIpOM3BeficHNE BCOX KOpHEH.
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Ws sToro MEl mpemje Bcero SaKIIOYaeM, YTO BO BCSKOM ypaB-
HeHUH, He cofiepkameM HE Apobeii, HA MppanHOHAJBHOCTE, Bce
€ro panuoHaJbHLIE KODHM M MX NPON3BEACHHA NO [gBAa WIA @O
TPY U T. [[. CONGP’RATCH CPOAH NeJHX JeJamrTeteil ero mociaep-
Hero wiena. Ilosromy, ecam ycraHmoBieHo, 4To HEm OOMH W3 Je-
anTeredl MOcAeAHero WIeHAa He ABIAAETCA HA KOPHEM YpPaBHEHHS,
HU mpousBeleHueM ABYX miy OONBIIEro Ymciaa KopHell, TO SCHO
TaKe, ITO BCeé KODHHW YPaBHEHHS W WX TPOW3BEHEeHHS IO J[Ba
WA IO TPE B T. J. ABIAKNTCA HPPANHOHAILHHIMU.

Hdonycrum Temeph, 910 KOBPPUIACHTH WIEHOB KAKOro-IHGO
ypaBHeEAs ¢ o6paTHHMHE 3HAKaMA 0GOSHAYGHH P, ¢, T, S, ¢, ¢, T. €.
roo(punuenT BTOPOro ecrs — p, TPETHErO —¢, IETBEPTOrO — T,
naroro —s u T. A. llpaBEarHO COGIIONAA BHAKA WIEHOB, NO-
aomare p=a, pa--2q=="b, pb-} ga 4 3r=e¢, pc - qgb -+ ra |-
~+4s=d, pd - g - rb|-sa + St=ce, pe -} gd -} rc 4 sb + ta-}-
~+69=f m 7. n. no GecroHeyHOCTH, ClEXYH TOMY e NOPAAKY.
Torna a 6ynmer cymma kopHell, b cyMMa KBa/[paTOB KamIOro U3
ROpHe#l, ¢ cyMMa Ky50B, d cyMMa 9eTBeDTHX CTeleHeil, ¢ cyMMa
ODATHX creneHed, f cymMma mecThx crememedt, m . n.118 Ha-
OpHEMEp, B YPaBHOHUHA

x4 — 23 — 192% 4 49z — 30=0,

B KoropoM kKoapPunmeHT BTOPOrOo wWIeHa ecThb — 1, Tperwero
— 19, gerseproro | 49, maroro — 30, BH MOMKHH HOIOMKHTD
p=1, q=19, r=—49, s=30. Orcioga nonyumrcs, 9r0 a=
=(p=), b=(pa -+ 2q—1-{-38=)39, c=(pb + qa +3r= 30+
+ 19 —147=)—89, d=(pc+4 gb -} ra | 4s= —89 - 741 —
— 49 ;- 120=)723. Taxum o6pasoM, cymMMa KopHeii ects 1, cymma
KBafpaToB KopHell ecth 39, cymma Ky6oB ects — 89, a cymma
9eTBePTHX cTenmeHellt ecth 723. [eficTBUTeNIBHO, KOPHH BHTOrO
ypasrEenma cyrh 1, 2, 3,—5 u mx cymma 1213 —5 ecrs
1; cymma wsagparoB 1-}-4-1-9-425 ecrs 39, cymma KyGos
18427 —125 ects —89, a cyMMmMa 9eTBEPTHIX cTemeHel
I+ 16 + 81 - 625 ecrs 723. .
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0 DPERIEJAX YPABHEHNH

Ha ocrHosammm mpemeifyImero moaydaioTcs Npefets, B KOTO-
PHX 3aKJAKYAIOTCA KOPHM YDaBHeHHWHA, €CIM CpPeAn HHX HeT
HEBO3MOMKHEIX, B caMoM Jene, pa3 KBajipaTH BC6X KOPHeli Noio-
RATENLHE, TO CYMMa KBajpaToB OyjeT Takske NONOMKHTEJIBHA M,
3HAUWMT, Ooublle, 4eM KBajpar HaumbGoxbiiero xopuda. Ilo Toit ke
IpUYAHe CyMMa 9eTBePTHIX cTemeHell Bcex KopHeil Gyper Goxnme
uyeTBepTON CTeNcHA HAWDOIBINEr0 KOPHS, 3 CYMMa IIECTHX CTe-
meneit fonblle mecTol cremeHu HamboJawpIIero KOpHs.11®

IlosTOoMYy ecam BH norkelaeTe HAliTH Ipefes, KOTOPOro He
MOJKET IIpeB30iiTH HW OAWE KOPeHb, TO OTHINUTE CYMMY KBaj-
paToB KOpPHEV B N3BJICKATe W3 Hee KBaJpaTHHIMA Hopeni.. dror
KBaJipaTHHIl KOpeHbL Oymer Goxpine, dem Hamboabmnii KOpeHH
ypaBHeHus. Bn nomoiifere K 3HaueHHI0 HamboOJbIEro KOPHSA
Oamxe, ecsim HalileTe ¢cyMMY 9eTBEPTHIX CTelleHell B H3BIECYOTO
m3 Hee KOpPeHDb 4YeTBepToil cremeHm, W emie Gamike, ecn:m Haligere
CYMMY IIEeCTHIX CTelleHeil W M3BJeYeTe W3 Hee KOPeHbL IecToi
CTOIICHN, W T. 1. A0 OeckoHewHOCTH.120

Tar, Haumpumep, KBajgpaTHHIlI KOPeHb M3 CYMM KBaJpaTOB

KOpHell Tpejsymero ypasmeHns ects |/ 39, mam mpubimsareis-

1 1
HO 6;, u 6; madbme OT Hydd, ueM aioGoi m3 RopHei 1, 2, 3,

— 5. Ho wnopeH® 9erBepTOil cTENmeHM H3 CYMMH YeTBEePTHX CTe-
4

o i
nemeit wRopHe#, T. e. /723, uam npmbaU3ATEXLHO 5, Gamrxe

K Hanboxee yRalleHHOMY OT HYJds KODHIO —5.

Ecam Be cocTaBmTe CpPeAHION IPONOPIHOHAALHYIO MEMAY
CYMMOiIl KBagpaTOB KOpHe#i H CYMMOH YeTBEPTHX CTeHeHel,
T0 OHa OyAer Heckoabko Goxmblle CYMMH Ky0oB KOopHeil, B3ATHX
¢ IOJNORUTeAbHEIME 3Haxamu. llosToMy moamycymma sToit cpen-
Hell npouopumoHanbHOl U HalieHHON, KaK YKa3HBaJIOCh, CYMMH
Ky6OB ¢ mx 3Hawxamm Oyner Gouplle CyMMH KYS0B HOJNOMHTEIH-
HEIX KOpHeii, a UX moxypasHocTh OymeT Oombpime CyMMH ¥yOoB
OTPUNATEABHEIX KOpPHeH. /
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ChenoBaTenbHO, HamOOABHIMIT M3 IOJIOKATEIABHHIX KOpHel
6yner MeHbIIe, YeM KyOudeckmii KOpeHb W3 9TOll IIOJXYCYMMEL,
a HamGOJBINWII M3 OTPUIATENILHEYX KODHeH Oyjer MeHbIIe, YeM
KyOmgeckmii KOpeHL W3 STON HOJYpPa3HOCTH.

Hampumep, B IpeguAymeM ypaBHEHOH CPegHAS IIPOIOPIHO-
HalnbHAfA MeRIY cyMMOll KBajpaToB kopHeii 39 m cymmoli mx
ueTBepTHX creneneii 723 ects npmbamsmrearno 168. Cymma
ky6OB ¢ WX 3HaKaM@, KaK MH Hamax Beme, Ouaa — 89. Iloay-

cymma 168 m — 89 ecrp 39%, a IOJXYypasHOCTH 128%. Ry-

. 1 . 1
OGudeckmii KOpeHL U3 39—2—, paBHBLT npmbausmnrTenbHEo 3 — ,

Gomrpime HAMGONBIIEr0 MOJOKATOALHOTO KOPHA 3. Hybmueckmii
1 1
KOpeHb 13 128-2—, PaBHHIE OPHOANBUTEIBLHO 52—1-, Gonnime,

ueM oTpHIIATeNBHHI wopeHb —b. U3 sroro mpmmepa supHO,
HACKOJIBKO OIM3KO MOMHO HOAONTH K KOPHIO, KOIjla HMeercA
TOJIBKO OAUH IOJORUTAIBHEIN KOPEHh HJIH e TOJBKO OOWH
orpunatensHuii. Ho BH Mmomere npuOIH3HTLCA K KOPHIO emie
Goxee, wHalifg CPeAHION TPOMOPHHOHAJBHYIO MEXKAY CyMMOH
9eTBEPTHIX CTeNeHell KOpHeld B CyMMO#l IIECTHX cTeleHed m u3-
BIIOKIIYM KOPHH HATONW CTeNeHH N3 NOJYCYMMH K II0JYPasHOCTH
5TOl BEJMYMHH W CYMMH IATHX creneHe#t xopHeit. [lemo B TOM,
4TO0 KOPEeHb IATOH CTeIeHRm M3 IMOJYCyMMH cHOBa Oyaer mpesoc-
XOAuTh HanmOOJBIINI HONOMKHATENBHHIT KOPEHDb, HO yiKC HA MEHBb-
muit B30ETOK, YeM Iperkde, 8 KOPEeHh HATOM CTeNICHU M3 IMOJypas-
HocTH GyAer IPeBOCXOAWTH HamboNBIIWMiX OTPHUATENBHEI KODEHS
TaKMKe yie HA MeHBIIN #30HTOK, Wem Mpesk[e. VYBexngu-
Bag MW YMEHBINAas Bce KODHH YypaBHeHmsA, Jo0oii m3 HHX
MOMKHO C/IelIaTh HANMEHBIIAM, a 3aTeM IpeoOpasoBaTh JTOT
HamMeHBIINIA B HamOonsmmit, a IOCJe BSTOT0 BCe KOPHH,
KpoMe HAmOOJBINEero, MOMKHO CHEJNATH OTPHIATEABHEIMH. Orcio-
na fCHO, KAaK MOYKHO npuOammxeHHO HafiTnm Kawoii yYrogHo
KOpeHb. 121

_Ecam Bce KOpPHH ypaBHEHHHA, KPOMEe [BYX, OTPHLATeIBHEe,
TO B3TH JABA KOPHA MOYKHO HalTH CHEAYOMUM IIyTeM.
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Haiiga mo mpefmpymeMy MeToRy cyMmy KyOoe oTHX [BYX
KOPHeif, a TaK:Ke CYMMYy IATHX W CYMMY CelbMHEIX crenefeit
BCEX KOpHel, OTHINNTEe CPEAHION NPONMOPINUOHAIBHYI0 MEHLY
ABYMA IOCTeHUMHA. 9Ta CPeHAA MNpPONOPIUOHAABHAA byner
npubIN3ATEeABHO PABHA PAZHOCTH CYMMEI LIOCTHX cTeNeHeld I0J0-
JRATEABHLIX KOpHeill M CYMMEl IIEeCTHX cTeleHell OTPHIaTeabHLIX
KROpHeH; mosTOoMy INOAYyCyMMa 9TOH cpefHeil MPONOPIAOHAIEHOMN
W CYMMH IIeCTHIX cTelleHeil BceX HOpHeR Oypmer cymMmoli IIECTHIX
crelleHell MONOEUTENBHEX KOpHell, a UX NOXYPasHOCTh — CYMMON
IIeCTHX cTemeHed orpunareabHEX xopueil. Vmes, rakum oGpasoM,
n cyMMy Ky0OB M cyMMy IIOCTHIX CTeleHell IBYX TOJNOKATOIBHHX
ROPHeil, BHWYTATEe U3 YABOGHHON TOCIHefHedl CYMMBI KBajpaT
mepBoii CyMMbI; KBaAPaTHEI ROpeHbL HU3 PasHOCTH Oymer pas-
HOCTHIO KyGOB JBYX KOpHe#. A MMeA cyMMy W DasHOCTH Ky0oB,
BH Oypmere uMeTh W cambie KyOu. Useiexwre us Hux Ky6uge-
CKMe KOPHM W BH NOXyJnTe NpubimKeHHEe B3HATEHHUA JBYX
TMOMORATENBPHKX KOPHell ypasHeHms. Ecam BH XpoBejieTe aHa-
JorWYHEle feiicTBHa Haj 0oljiee BLICOKMMH CTEHNEHAMM, TO IIOJIY-
upTe KOPHH ¢ emle JaydmwMm upmGamseruem. Onamaxo aToT cI0c00
HAXOM[eHNA TIPEIeIOB — MeHee ynoTpeOuTenbHbil B cHIAy TPYA-
HOCTY BBIYNCIEHHII; KpOMe TOro, OH PacOpoCTpaHAeTcs Jnmb
HAa ypaBHeHHA, He CojiepsRalliiie HeBO3MOJKHHIX KODHeI. IloaTomy
A TIPHUBEAY Temephb APYroll MeTOR HaXOMeHUs MPejelioB KOpHeH,
fomee JerKkmit W paclpocTpaHsiomuiica Ha Jio0ne ypaBHEHUH.

[MoMHOMBTe KAKAHIL 4I6H YpaBHeHWs HA YUCIHO ero msmepe-
Hnift m pasgenute NMPOH3BeeHNAE HA KOPEeHBb ypaBHEHU. Hampuiii
13 [OMYYMBIIAXCH 9IJ6HOB CHOBA IOMHOMBTe 3aTeéM Ha WYHCIO,
KOTOpOoe Ha eJUHULY MeHbioe, 9eM IpeKJe, u NPOWsBeJeHHe
pasmeidre Ha KOpeHb ypaBHeHHs. [Ipopommalite TaKUM obpasom,
BCARUII pa3 yMHOKasg Ha 4ucaa, KOTOPHE HA efiUHHNy MEHbIIe,
9eM Ipesrpe, W Aeld IPOoM3Be/lcHHe HA KOpeHb, NOKa He mcves-
HYT BCe WIEHH,— He cYMTas MOCIEeQHEro,— 3HAKH KOTOPHIX OT-
JVYHE OT 3HAKA MePBOr0 WMAMW BHCIIEro WIeHa. Umcio, KoTopoe,
Oyaydu TOACTABICHHBIM BMECTO KOPEA B INOXYYaMUECT TICHBEI,
coobmaer cyMMaM I€HOB, BO3HMKABIIAX BCAKHU pa3 mnpm
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YMHOKEHHH, TOT Ke 3HAK, KOTODLIA MMeeT MepBH# WIX BHcnil
9JIeH YpPaBHEHM,— 4YHciI0 3TO Oymer Goaelme am6oro ws moJo-
JKATEJILHNX KOpHeit,122

Ecan, mampumep, mpepguomeno ypaeHeHHe

7% —27* — 102 |- 3022 - 63z — 120=0,
TO A IPEM/e BCEI'0 YMHOMKAW WISHH CIOAYIOMUM 06pasoM:

5 4 3 2 1 0
%% — 224 — 1023 - 3022 -J- 63z — 120.

llonyunBmaecs upy sToM M HOJCHCHHEE HA Z YIGHE H YMHOKAI0
BHOBb caefiyomiaM obpasom:

4 3 2 1 0
ozt — 823 — 3022 60z -}~ 63.

Ecim cHOBa 10fie/MTh NOJYYMBIIMECH WIGHH HA Z, TO IOJY4HT-
e 20x3—-24x2——60x—[— 60. Ins coxpameBus uX g Jexi0 Ha
Hanbonbmmit o0muii neiwmrens 4; mpm BTOM BH noxyuurte Hx3—
—622 — 15z - 15. YMBOKEUE »T0 OIATH Ha nporpeccuw 3, 2, 1,0
1 nojenns Ha ¥, s noxydawo 1522 — 12z — 15, a BHOBL pasmenns
Ha 3, 52? — 4z -—5. YmuHOmnEB 310 Ha Mporpeccmo 2, 1, 0 n pas-
RendB Ha 2z, A moxydal bz -—2. Tak Kak BCHAN wieH ypas-
HeHnA z° IONOMUTeNeH, T0 f TelePh BHIACHAI0, KAKOe THCIO,
6yAydsm HammcaEO B 9TMX IPOH3BEJeHUSX BMECTO Z, o6parar
nX BCe B NONOMHUTeNBHHE 4udcxa. KEciam nmcomrats 1, To BH
MOJXYYNTE, 9T0 5T — 2=3, T. &, IOJOMRATEIALHO, HO bz —br — b5
obpararca B — 4, ancao orpanartensnoe. ClefoBaTensHo, npege
xopHeit Gonbme 1. IlosToMy s meunmTHBaL Karoe-1EGO Goabiee
uucno, Hanpumep 2. IlopmcraBisa 2 BMecTO X B Pe3yIbTATH, f
OJyYal, 9TO

50 —2 =8,
bx? —4x — H=7,
523 — 622 — 15z 1-15=1,
524 — 82% — 3022 -~ 60z - 63="79,
2% — 224—1028 -+ 3022} 63z — 120=486.

:
i

e
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Tarx kar Bce moayumsmmecss uqmcia 8, 7, 1, 79, 46 — momo.-
/KATONBHEE, TO YMciIo 2 OyAer Goabme Hambodbmiero ms IOJO-
JRATEIBHEX KopHeli. AHaNOTHIHO, eciu OH 1 X0Tesl HalTH mpejel
OTPEIATENBHHX KOpHel, TO A OH HCHHTAJ OTPRNATENBHEIE YHCIA,
WIH, 9T0 CBOAATCA K TOMY ’Ke, HepeMeRHJa O 3HaKm BCeX
WIGHOB Yepe3 OAWH W HCHOHTAA NOJOMKHATENbHEE wuuncia. Ecan
HepeMeHATh 3HAKM BCEX UIGHOB 4epe3 ONWH, TO BEJIMYAHE], B
KOTOpHE HYKHO NOACTABIATL YACHIA, NPAMYT BEX

5z 4 2,
522 + 4z — 5,
523 -}~ 622 — 15z — 15,
5z4 |- 823 — 3022 — 60z -} 63,
25 -} 228 — 102® — 3022 | 63z | 120.

Cpenm oTMX BeAMYMH 51 BHOHpaI KaKyo-1n00, B KOTOPO# BAAUMO
TIpeobmaialoT OTPHNATENbHEE UiIeHH, HampmMep S5a* |- 8% —
—3022—60z }- 63, w BMecTO I HOACTABIAAI B HEE YUCIA inm 2,
qT0 J[aeT oTpmmarenbHeie umcia — 14 m —33. Smaumr, npenen
Gonrme, weM — 2, Ecam e MOACTaBHTH MHCI0 3, TO IOIXYYHT-
¢ nogomaTenbEoe gmcao 234. IlomcrapisAs BMecTO T IHCIO 3
B ApyrAe BeIWYMHH, S, KaK 9TO MOKHO Cpasy 3aMeTHTb, BCH-
KAl pas momywail mnogommrenbHsie uncaa. CaemoBaTenbHo, wH-
¢H0 — 3 Goabime BCeX OTPHIATENLHHX Kopmeil.!?® Taxmm o6pa-
30M, TIPEeRedHl, Me:KAy KOTOPHMH 3aKJIIYEHBl BCEe KOPHHO, CYTh
2 m —3.

3paHne 9THX IPefesioB IOJMe3HO W A IPHBEACHHS ypaBHe-
HE{ TpHM HOMONM pANMOHANBHEIX KOPHeil M [IsA M3BIETCHUA
eTo WPPaN@OHANLHHX KOPHell; He pacmojaras mMM, ME WHOTZA
Morsim OH HMCKaTh KOpHH 33 9TUMH Dpefelamu. Tax, HampnMep,
ecnm s XOYy HalTH pagmoHANBHEEe KOPHH TMOCJHEJHEr0 ypasHe-
Aus (eciWm OHM WMeIOTcAd), TO HA OCHOBAHNM CKAa3aHHOTO paHee
SICHO, 9TO OHH MOryT HaXOARTBCA JHNIL CPefl ReanTeei Iocuen-
Hero ujeHa ypaBHeHMs, KOTOPHIY B JaHHOM cIydYae eCTh 120.
Ecam Ipy TOJCTAHOBKe KAKJOTO W3 STUX AeauTesieli B ypaBHo-
HMe BMECTO £ HHW OAWH He IOpPHBeleT K HNCUYe3HOBEOHMIO BCEX
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9J1eHOB, TO HeCOMHeHHO OymeT, YTO YpaBHeHHMe HMeeT TOJIbKO
nppanuonanbusie KopHd. Ho mocmenmmit wren 120 mmeer Goarb-
noe 4mcno Aeamreneit, mmemuo: 1, — 1,2, 2,3 —3, 4, — 4, 5,
—5, 6, —6, 8 —8, 10, —10, 12, —12, 15, —15, 20, —20,
24, —24, 30, —30, 40, —40, 60, —60, 120 m —120. Wcom-
TaHWe BCeX 9TUX JAenutedeil Obly0 ORl JOKYWIHBLIM JelOM. JHad,
OJIHAKO, 9TO KOPHHU 3aKIIYAITCHA MeRAY 2 U — 3, Mbl n30aBageM-
¢ OT 3TOro Tpy/Aa, ubo Temeph OKA3HIBAETCH HYKHBIM HCHE-
THBATh JUUIb Te JeJMTeNU, KOTOPHe JIeKaT MemRAy STHMU IIpe-
neaamu, T. e. geamtenn 1, —1 u — 2, Ecan #m ogue m3 HuEX
He ABIAETCA KOPHeM, TO HECOMHEHHO, 9TO YpaBHEHUE NMeeT
UL WMppanuoHAJILHEE KOPHH.

MPUBENEHUE YPABHEHUN NPH IMOMOIH
HPPATAOHAJNLALIX HEJUTEIEMR

Mo cux mop s m3maran cmocoOH IpHWBeJeHUS ypaBHeHHil,
obnafaloIux panuoHaNsHEME Jeamnrenamu. Opnaxo, mpemye
4eM cAelaTh BHIBOJ, YT0 YPaBHeHHe YeTHpPeX, mecTd uiad Goiab-
IMero 94ucja H3MepeHWil HENPHWBOAUMO, MH HJOJKHE HCHEITATS,
He MOKeT JI OHO OHITh IPWBEHCHO IIPH MOMOIM KaKOIo-aubo
APPANIOHANBHOTO AENNTENA, Wi, 9T0 TO RO CAMOE, BH HOJMKHE
OOCMOTPETh, HEJb3f JHM TAaK PAa3leJnTh yYpapBHEeHHe Ha [Be paB-
HEle YacTH, 9TOOH M3 RasKHOil W3 HUX BH MOIVIM M3BJEYb KOPEHb.
A 310 MOKHO cemaTh IpPH LOMOINM CJEAYIOmMEro Meroga. 124

Pacnonomxure ypasHenme mo H3MEPEHUAM KaKOH-Tu00 GYKBH
TAK, YTOOBI €ro 4YieHbl, COS/MHEHHEE NPUCYIIUMH UM 3HAKaMHu,
OBUIM Bce BMeCTe pPaBHEL HYJMH 4 9T00H BHCIIEN 4WiIeH uMel
DOJOMUTENBHEA 3HAK. 3aTeM, eclA: YpaBHeHHe — KBajpaTHoe
(ubo, aHadorum pajfm, ME OPHCOENUMHEM K PTOT CAydail), BHI-
uraTe 13 00euX CTOPOH HuamMuit wiIeH m upubaBbTe YEeTBEPThH
KBafipaTa Koa@uilmeHTa cpefHEro dJieHa.

Tar, ecam maHo ypasHeHHme

22— ax — b=0,
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1
seiaTHTEe U3 O0Gemx c¢TopoH — b u mpubaBnre —4—a2. oayanrca
2 1 2 1 2
x —*ax—[—za = b+ 75

eciau N3BJieuYsr u3 00eMX CTOPOH KOpPeHb, TQ BH IOJyduTe, 4TO

1 1 1
x——--;a:—l_—l/b—}—zaz nan x=—£aj_-l/b-—[—-::-a2.

Ecau ypaBHeHme mMeeT d4eThipe H3MEpEeHMsA M eCTb, CHKAaMeM,
gt - p2® g2 +re s =0,

rAe p, ¢, r, s-00o3HavaloT KOBPPUIHEHTH WIGHOB YPaBHEHHA
¢ MPHCYIUMM MM SHaKaMH, TO IIOJOKHATE

i 1
q— —p®=aq, r—;ap=5, s—za2=?;.

3arem o06o3HaubTe uYepes n KakKoli-imbo meanlli obmuit HAenn-
tenn B u 20, ROTOPHI He SBIAETCA KBAJPaTOM H KOTOPHIA FOJ-
sreH ORITh HeUeTHHM W HpH Jledenud Ha 4 Rasarb B ocrarke 1,
eCJaM KakKoe-an60 m3 JABYX uncesx p m r HeuerHoe. OGosHagbTeE

ramske depes k xaxoil-ambo JeauTedh BeANUUHbL B , €CIn p—

n
qoTHOE, UJM K6 IMOJIOBHHY HEYeTHOTO MAeduTelsd, ecam p— He-
4YeTHOe, WJH elle — HyJab, eclH fieamMmoe [ ecTh Hyldh. Briurmte

1
TOTySaI0Ieecs TacTHOe 13 - pk u nostosuHy ocraTEa 0G03HAUBTE .

o -+ nk?
Houoxrure —%—— = Q n mocMotpnTe, Aeanrca am @2—sHann

6yner g KOPEeHb N3 HTOTO JYaCTHOTO PAIMOHAJNLHHEM H PaBHHM /.
Ecaum 10 cxyumrcsa, npubasbTe ¢ 00eMX CTOPOH YPaBHEHHA IIO
nk2z? -+ 2nkix -+ ni*; nspiaexas ms ofemx cTOPOH KOPEHb, B
MOJIy4YNUTe, ITO

2t pr+ Q = (ke + )V 1.
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[Mpumep. Jonycram, 4ro TpefAOMKeHO YpaBHEHH®
zt + 122 — 17 = 0.

Tak kak p B ¢ B HeM OTCYTCTBYWT, r = 12 u 5 = — 17, 10 N1pU
HOflcTaHOBKe 9THX uucen BH Toxyumre, u4ro a==0, B =12 n
{ = —17. Enuncreennnit o0muii Aeamteis $ n 2, wiam 12 u

— 34, ects 2, T. 6. n Oyner 2. Jlaxee, B _ 6 u 5 xavecrso k
n

HYKHO TOCIGHOBATEIBHO MCIHITATL Aeaurean 6, T. e. 1, 2, 3

m 6, a B KauecTBe [ HYMKHO HCIHTATH COOTBETCTBEHHO — 3,
3 i k2
—5 1, — 7 C. npyroit croponn, ( pasHO §—+2—n- ,

2 2 _1_q
T. o. k2. Jlaxee, ‘/Q ®, T. e. l/g—?—_l_?, RoieH OHITH
n

pagen . Ecim Bmecro & Bsarh uerHee umcaa 2 m 6, To ¢
cOOTBeTCTBeHHO 6yAer 4 m 36 m Q2% — s Oy/leT HEYETHHIM IHCIOM
W, CIeTOBATENILHO, HO MOMeT AEMHTHCA Ha n midm 2. SHAudT,
amcia 2 u 6 caenyer orkuHyTh. Ecam ke BMecto & BaAts 1 m 3,
10 Q 6ymer 1m 9, a Q% — s 6yner coorsercreenno 18 m 98. OGa
OTH 4YHCJIa MNedATCSA HA N, M KOPHH K3 YACTHHX HN3BIGKANTCH.
Dz KopHE cyth -+3 m -+7; HO TOXBKO KOpPeHb — 3 paBeH
ommomy u3 sHaweHnmit [, Ilosromy a1 momaramo k=1, = —3
u Q =1 u npubasasae kK ofeum CTOpOHAM YpaBHEHHA BOIH-
qury n2k%x? 4 2nklx - ni?, r. e. 22 — 122 4 18, uro maer

44 272 -1 = 222 — 12z |- 18

W OCJe HWB3BJIEUEeHUA HKBAXAPATHOTO KOPHA

22t 1=zyY 2-3V 2
Ecam Bm emaere maberkaTh TAK:KO WBBIOYCHHA KOPHH, MOJIO-
RUTS

1 —_
24— por+Q =V n (ks -+ by
TOTZ& BBl Hailijlere, KAk W paHee, 4TO

22 1 =+ 2(x—3).

DU e S

i i o
BRI} 4.
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Buoss n3BJ1eKad KOPEeHb M3 9TOr'0 YyPaBHOHHs, BBl HOJYYHUTE,

qToO
x:i%]/"ﬁil/_%_?:%]/—i,

T. €., B COOTBETCTBUU C Pa3JWYHHMH 3HAKaMH,

x:——%]/_i—{—’/?)]/—é—%
n
5 . c 1
a TaHKe

11

TakoBLl "eThHpe KOPHA TPEIJIOMEHHOr0 YpaBHEeHHS
gzt -4+ 12x —17 = 0.
Onmaxo nBa moCHEIHUX W3 HUX — HOBO3MOYRHbIC.
JonycTuM, 4TO0 HPENIOMEeHO ypaBHeHHe

x4 — 623 — 5822 — 114x — 11 = 0.

Ecam Bmecto p, ¢, r m s Hammcarh cOOTBETCTBeHHO — 6,

58, — by —11,70 —67 =0, —315—3n _.11331—=c.

EnuncreeHHbIM o0muM HenutexeMm umcex B m 20, nim — 315 n

4533
H—SE— , asaderca 3. TawmM obpaszom, n 3dech ecTth 3 W HAeiu-

TEJNH -E-, win — 105, cyrp wmcma 3, 5, 7, 15, 21, 35 u 105,

n

KOTOpHIe B CJAelyeT IOsTOMY HCIOLITATH B KadYeCTBe k. H ncmmni-

THIBAI0 cIepBa 3 M, pasfelinB B ma k, wmwam — 105 ma 3,
n

18 Huwrom. Beeolman apudMeTHRa
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1
BHIIUTAIO IIOJYYMBINEecA YacTHOe — 3D u3 Py pk, nm us — 3 X 3.

Ocrator Oymer 26, monosmHa 4dero 13 pmomkua OwiTe paBHa /.

2 — 67+ 27
Ho «ﬂ;ﬂ, 1J1e ————2-+—, . e. — 20 pasHo @, sHaunt,
Q? —s Oynmer 411, uro pmemmrca Ha n uam 3; OJHAKO KOPEHb
3 gactHoro 137 me mamueraercsa. llosromy s orOpacmBaw 3 m

B

B Kadectne k mcmnmiteiBaw 5. YacTtHoe or medmenus — ma k, uinm
n

1
— 105 ma b, remeps ecth — 21, 4TO mOCKE BHIUMTAHMA U3 —é—pk,

nan us — 3 X 5, maer B ocrarke 6, nmonosmua 4dero 3 u Oynert /.
o -+ nk? —67 75

3maunr, @, mwaim ——— , T. e. =87+ 7 ors yneao 4 n
2 2 ’

Q?—s, num 16 |- 11, neanrca ma n. Hopenr u3 gactHOTO, pas-

nHoro 9, 1. e. 3, cosmagaer ¢ /. Orcioma s saratowawn, uro /=3,

k=5,Q =4un=3. Ecan upubasurs X obenm cropoHam ypas-
Henusa nk*x? - 2nklx -+ ni?, nau 752% 4 90z -+ 27, 7o momnuo

OymeT M3 Kanjioli CTOPOHH W3BJEYh KOPEHb M NOINYUYATCH, UTO
1 —_—
2 Lot Q =V Rk 40,
WIN 3Ke, 9TO
22— 3% -} & = VY 3(5z - 3).
Eciau kopens m3Billeyb BTOPMYHO, TO MH HaljeM, 9To

’ﬂ=3i:V3:¥:]/17i2“2/3-

Touno Tak ke, €CIAM IPERJIOKEHO YpPABHEHHE
xt — 9 | 1522 — 272 + 9 =10

¥ BMECTO p, ¢, r, § HAIIMCATH cooTBeTcTBeHHO — 9, - 15, — 27

n +9, ro ——5;1;=oc, —502-:[3 n 2;::?;. O6mme gemumrenn
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B u 2, mum _%? u ‘—:f. cyts 3, 5, 9, 15, 27, 45 u 135. Ho

9 ectr kBagpar, a umcaa 3, 15, 27, 135 npm aenenmm mHa 4 He
JAI0T B ocTaTKe eNUHANLI, KAk TO TpebyeTcd B CUIY HEYeTHOCTU
upciaa p. IlostomMy s orbpacklBal® BCce 5TU YUCIa M B Kaye-
¢TBe N ocTaerca WHCIEITaTh TOABKO O m 45. Boskmem cmepsa

n = 5. B rauectBe £k HYmHO OyJer UCIHTATH LOJOBAHBI HEYET-

HBIX AeJauTeseil B nau 81 T. © ! 3 9 27 # Eca
—- —_—— e €0 =, —, —, —, —, u
n’ g’ 2’ 27 27 27 29

1 81
34716 K paBHBM —2- , TO dYaCTHOE — Z, BOBHHKaIOUiee npl Je-

g

1 9
JeHmn — Ha k, mocJe BHIYUTAHUA N3 5 pk, nim — B KAYCCTRE
n

2!/ naer B ocratke 18. [Hauee, E—# = — 2 6yner Q, m Q*—s,

nau — 5, meiicTBUTENbHO, Hemurca Ha n, uiu 5. OpEaro Kopeub
13 OTPUIATEABLHOr0 YaCTHOTO — 1 HEeBO3MOMOH, MEEARY TeM KaK
oH nomsxen 6pi 0nt ObTh 9. Orciona a sawxmodawn, d9ro & He

1 3
MO3KeT OHITh ik HOJTOMY IPOBepA, He OyAeT Ju OHO PaBHO .

B 81 3

YactHOE oT Aemenus — Ha k, wniawm —< ma o, T e. — 27,
n

1 27
A BHYETAO U3 — pk, nm — 2 UE ocratre mogydaw 0. Ta-

a-{-nk? . —
2 =3=q

kM obpazom, Teneps [ Gyaer pasro 0. Ilpu sTom

u Q%—s ectb Hyab. BumecTe ¢ TeM m sHauenme [, paBHOe KOD-
HIO 13 Q2 — s, JIJOHHOTO HA 7, OKA3LIBAETCA DPaBHLIM HYJIO.
TaxmM 06paszoM, BTH BEIWYMHH COBHAMIANT, U A 3aKI0YAK0, YTO

n=>5,k s—z— , l=0 m Q = 3. lloaToMy ecanm K obemM ¢cTOPO-

HaM [pPe[JIOMeHHOTO YpPapHeHMA INpPUOABATH UIGHHI nk?z? -|-

& 2
+2nlkx-+ni2, . e. —541, 7 ¥3BJedh M3 00eHX CTOPOH KBaApar-

HHI KOpPeHbL, TO IOJAYYNTCH, YTO
1
x2-|——2—px—|— Q=V nlkz -+ 1),

18%
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T. e.
2?2 — % z —l—3=—2— V/ bz.

[Ipm nHoMomm B3TOTO e MeTOja ITPUBORATCA TaK#e OyKBeH-
gue ypasHeHud. Ecam, manpmmep,

xt— 2ax3 - (242 — ?) 2 — 2%z -}-at = 0

W ecim BMECTO p, ¢, I' W § TOACTABATH COOTBRTCTBEHHO — 24,

202 —¢2, —2a® n | a%, TO BH mOTyuHTe, UTO o= a°>— (%,
3 1 1 "

L= —a?—a’nl = " a* - 7 a2c® — Y ct, Ofmuit menuTedb

seamuun B u 2T ecth a® -} ¢%, uro m Oyner, clejoBaTelbHO, I,

a £, win — a, mmeer Heamteasmum 1 umw a. Ho tar xak n
n

mMeeT 1Ba maMepeHns, a k )/ n momkuo mMerh He Gomee OLHOTO,

to k He 6ymer mMeTh m3MepeHHil, SHAUMT, OHO He MOmeT OHITH a.

B

[lonomum mostomy %k pasmeiM 1 m, pasfeams -— Ha &, BHUTeM
' n

i
YACTHO® —a W3 - pk, mam — a; B KauecTBe BHaueHWA [ MOMy-

o 4 nk?

unTess Hyab. Halnee, , man a2, ectb Q m Q?—s, mam

at —a*, ectp 0; Tawmm o6pasom, 1A [ cHOBa HOJNYYHTCH 3HA-
YyeHWe HYIb. JTO TOKA3LIBAET, 4TO BEJMYUHH 7, £, { m  Haii-
JRedr TpaBmabHo. Ecam ® o0emM cTOpOHaM NPeAJIOREHHOTO
ypaBHenua npubasath wieHH nk?x? - 2nklx 4 ni?, 1. e. a2x?-|-
—|-¢222, To ®KopeHE H3 obeux 'CTOpOH m3BieUeTcs U MIBIETCHHO
KOPHA AACT, 4TO :

22 pr+Q =V nlkz + 1),

22 —arJ-a? =4z} a® ¢

WNassnenana wopeHs cHOBa, BB NOJAYYUTE, UTO

1 1 5> 1 1 —
$=—2—a—_l:—_;]/a2—{—cz_—§_—l/ 202—Ea2_‘t%31/a2+02'.
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f1 npumensan o cuX IOp TMPaBHIO K M3BICYCHUIO WPPANHUo-
HaJIbHBIX KOpHeif, HO ero MOKHO YyOOTPeOJNATh ¥ A W3BJICUCHU
PALIOHATBHEX KOpPHEH, €Il B Ka4eCTBe BEINYUHH 7 B3SATH 6J{U-
Huny. TaxuM oGpasoM Bl MOKeTe HCCIACAOBATH, He MMEeT Jn YPaB-
HeHne, ¢BOGOAHOE OT APOOHEIX MM HMPPALMOHAJBHBIX YIEHOB, pa-
NHAOHAJIBHOIO WM HPPANNMOHAIBHOIO HEIUTeNs ABYX H3MepeHnit.
Ecan, manpuMep, IpeAsoMeHO ypaBHeHHE

xt — 23— bx? -} 122 —6 =0,

10, nmoAcTaBaAA BMECTO D, ¢, r A § GOO'IBGTCTBGHHO ypcJgaa —-—-1,

—5, -} 12 u — 6, Bu naiijere, 4TO cx__5— B—-—-9— Ecan

B

75
HOJAORUTL 1 = 1, TO NMenureau -— , @nIN e cyrs 1, 3, 5, 15,
n

25, 75, u Tak RaK p HeuYeTHOE, TO B KadecrBe K CIOAYOT HCIHI-

5
rarh uX nomopumHk. FEcaum B mavecTBe & MH HCIHITaeM 5

1
TO Bhl NOIYUHTE, IO — pk — —B]: = -—D5, a IOoJOBUMHA BTOTO
n
5 2 1 ¢ 1
— 5= {. Maxee, a—*——znk—z 7= Qu Qs =6—4—, KOpeHb N3
n

yero cosmnagaer ¢ /.
Orcoma a 3aramw4alo, 9To Beanuuuo n, &, {, Q nHaiifleHn
NPAaBUILHO W 4TO ecad K o6emM cTOPOHAM YpaBHeHus DpulaBuTh

waensl nk*x? | 2nklz - nl?, t. e. 6 —Z—-x?‘ — 12 %x—]— 6% , TO

KOPEeHb W3 KasKJ0# CTOPOHE HM3BIedYeTcsa. llpm 9TOM M3BICUYCHEAM
TMONYYATCH, UTO

:cg—{—%px—l—Q:_—i;]/—ﬁ(ka;—}-l),

T. ©.
e _ 1,1 91 ,_o1)
; Py = %! ( 2 2)

nian

2_ 3z 1-3=0
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562—1[—2:13—-2 -———0

Takmm oOpasoM, MPeIOACHHOE YpaBHOHHE 4YeTBepTOlf CTeNeHU
JelIATCA Ha BTH JiBa KBaJlpaTHHX ypaBHeuma. Opmarko panuo-
HaJbHBE [eJUTeNM TAKOIO pOAa MOKHO OBICTPee HAXOJUTH II0
ApyromMy cmocoly, HM310KeHHOMY paHee.

g

Ecnu Beamumpa -~ mMeeT MHOI'O [delmTeseif, Tak 4UYTO HC-
n

NBITATh UX Bce B KadecTBe £ OBI0o OB HeTOM TPYOHBIM, TO YHCIO
MCTBITHIBAEMBIX  JlelATeNeili MOMHO OBICTPO YMEHBINUTHL, HAlnA

1
BCE HENMTENIM BOIAMYMHBL oS — " r?, leno B ToM, uro Bemmumna

moJdKHA OBITH paBHA KAKOMY-Tu00 M3 9THX [gejATedaell HIm e
MOJOBHHE KaKOro-HUOYAL HedeTHOTO HeduTedsa. Tak, B mociej-

1 9 "
HeM IIpEMepe t:cs—zr2 eCTh — -, 1 Kakoii-nubo m3 ee Heam-

. 1 3 9
teneit, 1, 3, 9, mam warag-n1M60 M3 uUX NOJOBHH, T 3 3

A fommna Obith paBHa . [loatomMy, wmcneITLiBas B KadectBe A

™ 1 3
TOJABRO TIOJAOBIHEL JeanTeJienl BeJIRYNHEL -E—, T. €. —2—, ;, --5—,
n 2
15 25 75
Py n 2 A OTKUABRIBAI0 BCe Te, KOTOpHEe He olpamaior
1

1 21 1
-2—a—[~?nk2, i —-é——{—-2—k2, T. . @, B ofHO m3 wumcea 1,

3 9

1 1
7 5 Ho ecam BmecTo & HanmcaTh 7 5 15

o !

3: 9; a2
2 2 2

1
E 2
5
n T. g, TO AOJA Q HOJYYATCA COOTBETCTBEHHO YHCJA "—'E-,

1 51
——, 4+ _I—? M T. ., 43 KOTOPHX CPEeAN HABBAaHHEIX YH-

2

1 3 9 3 1
cen 1, 3, 9; —, —, — mBeTpewaoTca TOABKO —— m — . Of-
2 2 2 2 2

3 3
OpacwiBasA IO9TOMY BCe Ipoude, A Irodaraw £ — i Q= — 5

5 1
uiIm me k= i Q= e IR ABa CIyuas W HYMKHO HCCICHO-
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Bare. OTHOCHTeNMBHO VpaBHCeHUW# 4YeTHIpeX H3MEepeHuii CKa3aHo
y#He JTOCTaTOdYHO.

Ecam tpebGyercsi TpHBECTH VpaBHEHHE INECTH HN3MepeHmi

a8 L pxd f-gqat -Frad s -tz -+ 0 =0,

TO TOJOHKUTE

1 2 I _ Yo,
= P=o r— o pu=_§, s 2}76—(,

1o — LI Y
Y 4“"‘C’ 2 20'-[3 7, v 4[3 6:
1
0 ——n% =X,
O — -

3aTeM BO3BMHTE B KauecTBe 1N Kawkoif-ammbo menniii oOuimii
Zenanresb BeamuuH 28, v, 20, He apasommiica KBAaJpPaTHHEIM YHC-
JOM M He JeNAMWiAcA HA KBaAPATHO® YHCIIO, a Take Hawoummit
IpW JeJeHAM Ha 4 B ocTaTke eWMHANY, eCiAW KaKafa-1mbo wua
BeJaW4YHH p, r, { HedeTHasi. Ecam p weTHOe, TO B KadecTse k

. . A
BO3BMUTE KaKOM-Imb0 MeJE OeJUTeNb BeJRUMAHBL — . €CIn P

*

2n
HeYeTHOe, TO — TOJOBHHY KaKoIro-ITub0 HedeTHOTO JCIAHTEINs;
ecJIU ke h ecTh HyJdb, TO — HyJdb., B KadecTBe () BO3BMHTS BeJl-

1 1 "
YAHY ?a+3nk2. B ravectse /[ BospMHTe Kawoit-nnbo menn-

Qr—Q%p—t
1 TEJh BEIMINHBL , ecam () memoe, ¥ NOJOBHHY Ka-
n

KOro-mb0 HevyeTHOro MmesmTelss, ecam Q ecTh ApoOh €O 3HaMe-

9 Qr—Q’p—t
HaTeJdeM 2, WM, HAKOHeI[, HYIb, €CIN BeIHYNHA
n

1 1 "
ecTb HYah. llomomure R = radr Qp+-nkl. 3arem memmiTaiire,

meaInTca A K2 — ¢ Ha 7 W U3BICKAETCH JE M3 YaCTHOTO
KOpeHs H, KpoMe Toro, OVIeT Jaum DTOT KOpeHb paBeH Kak
g 1

® QR_E-t Q¢4 pR—ni®—s

; BOIMYNHE ——  — | TAK U BeJIWYuHe p . BEcanm

)

nl 2nk
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Bce 9T0 OygeT HMMeTh MecTo, TO 0003HAaYbTe STOT KOPEHb m, a
BMeCTO NPeAJIOMKEHHOTO YPAaBHOHHWS HATHIIATE TAKOe:

xs+-'-12-px2+Qx+1e:-4_~1/z(kx2+1x+m).

B camom fexe, ecam BO3BecTH B KBajpar o0& CTOPOHBI 5TOTO
ypaBHeHUsA B IePeHeCTH Bce WIeHH B OAHY CTOPOHY, TO U8 HEro
HoNyuHMTCs TpellloikeHHOe ypapHemme. Ecam e B paccmarpm-
BaeMOM CJYy4ae BC@ 9TH Bemd He OYAYT HMeTh MecTa, TO IIPH-
BefeHHe OyIeT HEeBO3MOKHO, €CIM TOJBKO 3apaHee OBLIO BEIAC-
HEHO, YTO ypaBHeHHe He IPHBOAMTCA NPU HOMOINHU PAlMOHANBHBIX
geautedaei,
JlonycTrM, HAUPHEMeP, YTO NPEAJNOKEHO YPaBHeHUe

x8 — 2gx5 |- 2b2x% |- 2ab*x® — (2a2b% — 2a%b -} 4ab®) x® |-
-+ 3a%b* — atb? = 0.
Ecan BMecTo p, g, 7, S, [ U ¢ HAOHMCATh COOTBETCTBeHHO —24,
4 202, |- 2ab?, — 2a%L* -+ 2a%b — 4ab®, O m 3a?b* — a’b?, ro:
o= 2b% — a2, B = 4ab?® —a® vy =2a% | 2a%b%* — 4ab®— a?,

g = — b* I 2a%b -}~ 3a2b® — bab® — -Z—a‘l,
n= —-;— ad + 3a%t® — 4abt, 0= — a?b* - a'b® — -;—aﬁ.

Besmunnn 2%, 1 u 20 umewor ofujum pennmremeM a? — 2b% uam
2b% — a2, cvoTpa mo Tovy, Oyder am Ooxsmie a* mam 262, [o-
nyctuM, uto a* Gombme, wem 2b%, Torja, HOCKOJBKY 1 BCerja

g

HOKHO OHTH MOJoKHUTeAbHEIM, a?-— 202 =pn. Jlanee = ecTs
n

1 1

g +2ab -+ =82, L ectp ——a®-}2ab® m 9 ecrs
4 2 n 2 n
1 1 ¢ 0 7? A

— —at-} —a%?; caepoBaTenbHo, — X —— Wi —— , ecth
7oy @ onen "2 n 8n2’ 2nt ’

1 8 1 5 1 432 1 353 3 244

PRl b—;ab +—2—ab—-—-é—ab, JeUTenNn dero CcyTh

1, a, a2. Ho 1ax xax )/ nk ne moxer uMeTh 0oilee OJHOTO m3vepe-
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uns, a J/ n —ojasoro namepenud, To k ne Syner mMeTh u3mMepenni u,
CIIeI0BATEIBHO, MOKeT GHTE TOIbKO uncioM. [loaromy A orGpacuBaio

1
a u a2, u B KagecTne k ocraercs roabko 1. G gpyroit cropons, e -

Qr—Q%p—1t

1
—[~-2—nk2 maer pmas @ suadenme 0, m TARKE
n

ectb 0; cIeIOBATEABHO, /, KOTOPOE JOIKHO OHITH OJHUM U3 JeInTe-

" 1 1
seit mociaenHeit Bemmuuun, Syger 0. HaHOHeH,-{ r— pQ-i-nkl

naer mif R sHavemme ab®. Beamunmma R?—¢ ecth —a%ht--
- a*b?, d9ro pmemmTCsA HA R, WA a? — 2b2; gactHoe Gynmer a2b?
M W3 Hero MOMKHO H3BJIedh KopeHb, paBHE ¢b. Ecam B3aTs
STOT KOPEHb ¢ OTPUIATEIBHEIM 3HAKOM, T. €. B3AThL —ab, T0 OH

1
QR—7¢ 0
He 6yzieT HepaBHHM HeOIPe[eIoHHOl BeININHe l , AaIn <7
n
2 R—nl2—s
n Gymer paBHEIM OIpefieieHHOR BeIMYMHE Q+p P X
n

IToaToMy 3TOT KOpeHB — ab GyfmeT m U BMECTO MPE[JIOKEHHOrO
ypaBHeHHS MOMHO HAaNuCaTh

74 pat - Qo+ R =V nlha? + Lo m),

— aa? -} ab? =V a® — 2b%(a® —ab).

[IpaBmabHOCTE 9TOTO BHIBOAA Bbl MOMeTe NPOBEPUTH, BO3BEAH
B KBRJpaT CTOPOHH YpPaBHEHHSA W IepeHecss BCe WICHH B ORHY
ctopony. B camom peme, 9TH [eficTBUA NPHUBEAYT K YPAaBHEHWIO

6 _ 2a75 -} 262z - 2ab%x® — 2a%b%x% -
| 2a3%b2? — 4bab®s? |- 3a%bt — a%h® = 0,

rKoTopoe @ TpeboBaioch IPUBECTH.
Ecaw ypasHeHme OyjgeT BOChbMEH H3MepeHNi,

x8+px7+qx0+7'x5—[—sx4—}—tx3—-[—vx2+wx-—[—z=0,
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TO IMOJOEKUTE

= —-—1-2 = —-1_ —_— ____:i__ _1_2 -
a=q—r, B=r TP Y= 2p§ - o
1 1 :
S =1 —— pv — — O g — P2
Zp'} 2“B: € 1% 20(-'1( 4{3,

1 3aTeM Haiifute o6mumit peamrens Benmumu 28, 2e¢, 2%, 8n, wo-
TOPHE ABAAETCA NENEIM HEKBAaJAPATHHM YHUCIOM, He NEIAMMUMCS
Ha KBajipaT, a TaKsKe JAIONMM IIpA JeneHdN Ha 4 B ocTaTKe efn-
HUIY, ecln Kakag-a1u0o u3 YepefyOIUXCA BEIUIAH p, 7, £, W —
HeueTHass. Kcam taroro obumero nenntens me mmeercA, TO ypas-
HeHne, HaBepHOe, He MOmeT OHTH IPHUBCACHO NpU MOMOILM W3-
BIIeYeHNA HPPaANUOHANBHOTO KBAlpaTHOT'0 KOPHA; W €CJAM OHO
He MO<eT OHTh MpHBeJeHO TAawkuM 06pasoM, TO BPSAJ JIM HAeTCs j ;
ofmmit meamTenb BceX HTUX YeTHPEX BOJAYNH. Paccmorpenusie :
A0 CHX IOp Oomepannu npejcTaBasam cofoif mcclegoBaHme RBO- ]
npoca O UPMBOJMMOCTH NIJIM HEOPUBOJAMOCTH ypaBHeHHsA. Tar
KaK, OJJHAKO, HOJA00HHC IPHBEICHNA BO3MOKHH OLIBAIOT PeNKO,
TO TaKoe WccaAefoBaHme Mo 00JbIeil 9acTH HPOBOJWICA B KOHUE.
AHazorngaeM 06pasoM MOKHO YCTAaHOBHTH HENPUBOJUMOCTH

YPaBHeHHUA [NECATH, NBOHAANATH HJIA OOJBLIIETO 9WCia W3MepeHMUil.
Ecau, manpumep,

a1 - px® |- g8 - ra? I+ sa® |- a5 - ozt -
~+ ax® 4 bx2 - ¢cx }-d =0,
TO MOJOMKUTE

1 1 1 1
a=q— P, P=r——px, y=s——pp—

4

_ 1 1 1 1 1 .o

8—t——2py~——2o¢{3, s—~—v~———2p8—2w———4[3,
1 1 1

r: — —— — — —— — =b___ a__ 2,
{=a——pe 2a3 By, 7 23 P
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Iamee, maiiure Tawoii o6mii penmTenb Hath Beamdums 2s, 2L,
S, 40, 8x, woroprii GH OH meablM ¥ HOKBaJPATHHEIM YHCIOM,
Opu [ejdeHAm Ha 4 AaoniuM B ocratre 1, ecaum Karag-aubGo u3
BeJqu4wH p, r, {, a, ¢ — HeYeTHad.

Ecam pgano ypaBHemume JgBeHaJIaTH M3MepeHUit

21?2 L px't |- g2 - ra® ;- sa® - 127 - 028 - axd® |-
~+ bzttt cx®t-dx2tex -} f=0,

TO TIQJOMRATE

—g—t e g—r_1 S S I
@=q ép,B TPy, Y=Ss 2pﬁ P
1 1 1 1
d=1——py—- ab, s——v—;pé?m;w—zﬁz,
1 1 1
— o — P — — S — = h— g — e B e 2
L=« pe—— ad By, m as — —B0— v,
1 <

3ateM BH HOJKHH OyJere HaliTH Iexblit m HeKBajpaTHHIHA ofummit
peawrens iectu Beamumi 2%, 8v, 40, 8x, 4\, 8p, mawmmit mpm
JelleHMM HA 4 B OCTATKe SNUHANY, €Ci:m RaKkag-nuGo W3 BeINInH
pb,r,t,a,c,e— HedYeTHaAA.

Tarum obpazom BEl MOMeTe TpoAoKaTh 063 KOHIA H B CIY-
qae, Korja Takoil ob0mwmit menmTens He HaiigeTcd, TPeAIIOKCHHOE
ypaBHeHMe Bcerga 0Oymer HepHBOANMO IPH IOMOIIW M3BICYCHU
HPPalMOHAaJBHOTO KBagpaTHOro KOpHA. Ecam ke Tawoil penm-
Tesb n Gymer Halimen m GymeT HMOTHCA HAMEMAA HA IOCICAYIO-
Imee OPUBEJSHWE, TO €ro MOKHO HOIPOGOBATH IPOBECTH, CIERYs
aranaM feiicrpmit, KOTOpEIe MH MOKA’KeM Ha TpEMepe yPaBHEHUA
BOCHMI H3MEpPeHMIl.
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Haiinmte KBajparHOe 4mCsO, IpM yMHOMKEHHH Ha 1 JAIOIIEe
TAKOE NPOUSBOJEHHE, KOTOPOE B CYMMe ¢ NOCHCNHAM WICHOM z
ypaBHeHmsA, B3ATHIM CO CBOUM B3HAKOM, MpefcTaBideT coboil
KBafPaTHOE 9HCHO..ITO GHCTPEe BCEro OCYHIECTBHTH CIOJY IOMUM
obpasom: mociemoBareJbro upmbabasiiTe K z, €CAM N UHCIO
deTHOe, maM K 4z, ecaM 7 HEUeTHOe, BeJWIHHH n,2n, bn, Tn,
O, 14n w 1. 7., — g0 Tex mop, NMoka CyMMa He ORameTcH paB-
HOW KaKOMY-nuGo w9mcory m3 rabaumsl KBajpaTHEX YHCEN, KOTO-
pafg, KAk s IPejmoyaraio, mMeeTcA y Bac moj pyramu. Ecanm
TaKOe KBAJIPATHOE 9HCJIO He BCTPETUTCA paHBUIC,” YeM KBaJpAaT-
HbHII KOpeHb W3 BTOM CYMMH, yBeIH9eHHHH Ha KBaJpaTHLIH
KOpeHb W30BITKA BTOX IKe CYMMH HAJ IOCTCAHUM UIXCHOM
ypaBHennd, OKa;KeTCA BYeTBepo 00JbIIe, Hemenan Hamboanmmit n3
KOYPQUIUUEHTOB TPEIOKEeHHOTO YPARHEHUA P, (, T, $,L, ¢ NT. 1.,
TO HAPOJOJATh UCHORITRHHE [axbile Oyjer HezaueM, mGO TOTIA
ypasHenme mpueefeHo Owite He Mosker. Ho ecnm tamoe mpajpar-
HO€ YHCIO BCTPETUTCHA, TO IPHM % YeTHOM MH 0003HAYAM ero
K-

n

KOpeHb §, a mnpu 7n HederHOM 25 W IIOIOMUM l/ =h,
Ilpa oTOoM, ecou n detHOe, S u h HOWKAN GHTL IEJHe qHCIIa,
a ecam n HedeTHOoe, S B A MoryT OHITH ApobaAMm c¢o 3HaMeHATE-
jaem 2. 1 ecam ogHo m3 HOX €CThH apo%s, 10 APOCRI0 OMAHO
6rite m apyroe. To swe caMoe CHeIyeT CHazaTh O HAXOMUMEIX
panee uncnax Ru m, Q u I, P m k. Bee wncaa § u k, xoropuie
MOMHO Oyjer HaifTm B yRA3aHHEX TPeeNaxX, HOIUKHEL OHTH 3a-
HeceHH B Tabauny.

B rawectse £ HymHO 3aTeM IOCTONOBATEABHO MCHEITATH BCO

1
YMCTIA, ANA KOTOPHX nk —4-— p He Goabllie YYeTBepeHHOro Hau-
2

Goasmero xoadurnenta ypasHenus. Bo Bcex caydasx MOM0mRUTe
nk? -«

s = Q. Ilocame sroro B Kavectse ! mocIefOBATEILHO HCIIEL-
TaiiTe BCe 4MCIA, ANA KOTOPHX nl 4+ Q He Goibllle yUeTBEPEHHOrO
Hanboabuiero kosgPuimenra ypasuennsn. [lpu rasxpom uennrannn
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Oepnre :—Mn{—nklzR. Haxonen, B KayecTBe m BH

MOKHEL IIOCJAedOBATENBHO WCHOETATH BCE 9UCJHA, A KOTOPHX
nm -4~ R we Goabllle yuerBepeHHoro Haubouabillero koaddmnumenra
ypaBHEHHMS; P 9TOM BB ACJKHE BCAKMIT pas cleauTh 3a Tew,
Oynmer ma, npm ycuaobuax s§— Q*—pR -|-nlP=2H n H-}
~+ nkm = §, aucao § ABAATLCA OJHUM N3 4HUCe, 3aHECEHHBIX
pamee B Kauecrse S B Tabaumy, a Taxse 3a TeM, Oymer Jm
ApYyroe, CBABAHHOE ¢ BTHM S 4YHCJO, 33aHECEHHOE B Ty e CaMylo

2RS—w
Ta0auIly B KayecTBe A, pPaBHO TpPeM BeJWYAHAM -

2
Imn

2QS8 -+ R:—9¢ —m®n " pS -+ 20R —t—2nim

2nl 2nk
caydaii, B KOTOpPOM BCe BHTO BHIICIHAETCH, TO BMECTO IRHHOIO
ypaBHeHUA BH JOMKHEL HAOHCATH TaKOe:

x4—}——;-px3-|— Q2 Ry 48 =V 7 (ha® - la® +ma -+ h).

Ionycrum, HANPUMEp, YTO IPeNJIOMeHO yPaBHEHHE
a8 - 47— 26 — 1025 4 5t — 5x® — 1022 — 10z — 5 = 0.
Torga

. Ecam Bcrperurcs

q—%pz-——— —1—4=-—5=nuq,

r—%poc:—--——i()—[—i():()zﬁ,

1 1 25 5
S————— —— — 2:5—-——:———: ’
2PB s 2 4 & Y
1 1 5 5
f——py— ~af = ~5 1+ = —— =3,
2P’Y 2 B I 2
1 1 25 105
p— —qy ——f2=— 10— = — — =
g XY 4B 8 8 ?
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TaxnM ob6pasom, 23, 2¢,2L, 8% c¢yTh cOOTBETCTBOHHO —5,-%0—5 R
— 845 .
—20n 5 Ux obmmii memnrens ects 5, uro npm [eaeHunm

Ha 4 jgaerT B ocraTke 1, KaK ¥ MO/KHO OHTL IIpH HEYETHOCTN
ko3 punmenta s.

Haiing rtakuM ofipasom ofmpii gemnTeas n, min 5, uro
IOflaeT HaNex]y UPUBECTH YPaBHeHHe, fI, LOCKOALKY oTOT
ReluTenb HeUeTHHIA, MOCIefoBAaTeNbHO NPWOABIAKW K 4z, HaH
v —20, wicna n,3n,50,70,9 w 1. g, mam 5,15, 25, 35, 45
n 1. A, u moaxyyaw — 15,0, 25,60, 105, 160, 225, 300, 385, 480,
585, 700, 825, 960, 1105, 1260, 1425, 1600. Kpagparamu 37ech
ABAAOTCA aume wucaa 0, 25,225 u 1600.

.. 5 1
Ilosromy a Gepy mososuHb KOpHeiil sTax yncesa 0, 3 2—5 , 20 m

3aHolly B TabaMHy B KagecTBe 3HauyeHmWil S; B KavecTBe A H 3a-

S2—z 3 7

HOIIY ()OTBOTCTBOHHO SHAYOGHHS l/ » Toe. 1, =, =9,
n 2° 2

Opuaro, mocromsry S - nh mpu S, passom 20, u h, papHOM 9
maer 65— gmcao, Koropoe Jodblie yYeTBePeHHOI'O HaUbOIBIIEro
rosppunnenrta ypasnenus, A orGpaceiBao 20 m 9 m B rabmmy
3aHOIIY TOJBKO OCTAJNBHEIC YHCIA

R 3,

S10,5%,, 18,

dareM s WCHHITHIBAI0 B KadecTBe A BCe umMcaa, JJId KOTOPHIX
1 .
5P “-nk, nam 2-4-5k, He Goupwe, wem 40 (yuernepenHmit

HanGoabsmuii KosQPuueHT ypaBHeHRA), T. e. yncaa —8, —7, —6,
—5,—4,—-3,—2,—1,0,1,2,3,4,5,6,7, m B wauectre Q
nk? 4 o 5k —5

6epy , WIH — T €. COOTBETCTBEHHO WYHCJA
315 175 75 15 — 5 15 75 175
7’120’ -—2—,60,—2-,20,;,0,-5—, ,;,20,;,60,-?, 120.

Ho Tmak war Q@ 4+nl, u tem Gomee @, He MOKHO IIPEBOCXO-

NP ——
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315

175
nate 40, To = 3aMeval0, Wro HoisieH oIGpoCUTE S , 120, -= >

m 60, a Tamsme coorBercrayomue uMm —8 — 7, — 6, — 5, 5,6 7.
3naunt, B KavecTBe K HY/KHO HCNINTATH TONBKO UMcaa — 4, — 3,

—2,—1,0,1,2, 3,4, a B RaqecTBe () — COOTBETCTBEHHO JMLIB
75 15

ancaa —, 20,—, 0, —= O - 20 . Ucnmraem — 1 B xaue-
2 2

crBe £ u 0 B rawectBe Q. B DTOM c.nyqae B KaYecTBe [ HYMKHO

DOCNe[j0BATEeABHO WCIBITaTh BCe 4mcjda, JJdA KOTOPHX (Q +nl

ne Goxpme 40, 1. e. Bce wucna mempy 10 w — 10, a B xaue-

npk
cTBe R HYMHO COOTBOTCTEOHHO MCHHITATH wmeaa —b—PK . 4 ~ nki,

wiam — 55— 9/, r. e. — 55, —50, —4b — 40, — 35, — 30, — 25,
— 20, —15,—10,—5,0, 5,10, 15, 20, 25, 30, 35, 40, 45, cpexu wo-
TOPHIX MOKHO OTOPOCHTH TPH IEPBHIX u MocaefHee, uGo OHA
foxplle COpOKA.

WUcnpobyem B kavectBe [ umcao —2 u B Kadectee R
uucxo 5. B arom cayuae B KavecTBe m HYmHO GyAer uCIHEL-
TaTh BCE YUCI2, AMA KoTopwx R 4-nm, mau 5-4-5m, He 6o-
aee 40, t. e. wmema memay 7 m — 9. Barem, momaran
s— Q®—pR +-nl? r. e. 5— 204 20, uan 5 =2H, mymuo 6y-

5 .
JeT IocMoTpers, Momer un H - nkm, wan i S5m,6eTE =S,

65 55 45 35 95

T. €. HalijeTcA AU CPeiU YHCeNd — —, — — , — — >

2 2 2

15 5 5 1525 35 45 55 65 75 85 . oe nubyms, pan-
2’ 2727279272737 27272 9 P

5 15
HOe OJHOMY H3 4YHucesa O,—!_——z- , 5 3aHCCEHHBIX pPaHee B Ta0-

2

auiy B KauecTBe J. Tawmx umces M 3/iech OoOHapy:RuBaeM ye-
15 5 5

15
THIPE, & UMEHHO — ST e g KOTOPHIM  GOOTBETCTBYIOT

7 7 "
qucaa i;, i—?, :5_—;, :1:—2—, sanMcaHHBe B Toll ke Tabamie
B KauectBe A, a tawme qmeaa 2,1,0, — 1, nojcraBiagemile Bme-

5
cro m. Ecau My B radecTBe S uCIHITaeM —5 B KadeCTBE M —
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3
uncaro 1 m B RavecTBe A — umcaa _—i_—-—z—, TO BEl IOJydHUTe, 9TO

2RS—w —25410 3
om0 T
n
208§ +R2—9o—nm® _ 25-}-10—5 3
onl T 0 T g
u
pS+2QR —i—2nlm  —10-4{5-}20
2nk T -0 e
Tak Kak BO BCeX 9THMX CAy9afX I[ONYYAeTCA ——%, unua h, 10 A

3aKJII09AI0, YTO BCe YUCJA HaljeHHM npasuabHo, CieXoBaTeabHO,
BMECTO NPEJIOMEeHHOr0 VPABHEHUA BH NOIKHL HANNCATH

x4+—;—px3-+~ Q2+ Rz - 8 = V/ 7 (ka® - 122 4 mx ),
T. €.

x4—{—2x3—[—5x—2% =V'5 (—x3-—2x2—{—x—-1%).

\

HelicTBuTONbHO, €cnm BO3BeCTH 06€ CTOPOHH DTOrO ypaBHEHAA
B KBajpaT, TO IOJYYATCA NMEPBOHAYAJNBHO NPeAIOseHHOe ypas-
HEHMEe BOCBMM U3MEpeHuii.

Ecan 661 Npu HCHETAaHAE BCceX YACEX HU B OJHOM CJIydae
BCO YKa3aHHHeE B3HAYeHHA h He COBIIAJH, TO BTO CBUNETEIBCTBO-
BasI0 O 0 TOM, 9TO IIPM IOMOIIM HM3BIEYOHHS WP PANMOHAILHOTO
KBaJPaTHOTO KOPHS ypaBHEHHE NPHBECTH HEIb3HA.

37ech MOMKHO OHNO Gal KOE-9TO PACCKA3aTH OTHOCHTOIBHO
COKpAIeHUsA OTUX BHIYACHOHWIt, HO A OCTABII0 9TO B CTOPOHE
pPafil KPAaTHOCTH, YYUTHBAA BECHMA MAJYI IOJE3HOCTH CTOJID
rpoMO3AKMX nNpuBefennii. 1 cropee meman mmoKaszare camywo
BO3MOKHOCTh TOCJEGHHUX, 9YeM NPaKTHYeCK:A yAOGHEE HpHEeMEH.
Taxosu mpuBsenenuA ypaBHEHMH NPH IOMOUIH W3BIEYeHHA HpPpPa-
HUOH3ILHOIO KBAJXPATHOTO KOPHA.
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51 Mor 6H Temephr NPHCOSMUHHTH H3JNOMKEHHE IPHBORCHUSN
VPaBHEHMIA IpH NOMOLIM H3BJICYCHASA MPPaNHOHANBHOrO KyOmue-
cxoro kopusa. Opmako OHE pelAKo GHBAIOT IOJE3HH M KPATKO-
CTH pajM s OpoiAy MUMO HHX,

Onnaxo ecam Gbl # COBCEM OCTABHI B CTOPOHE HOKOTOPHE Clmie-
M3BECTHHE NPHEBEJCHUA KyOHMYeCKNX YpaBHEHHH, TO uHMTaTeIxb,
IORAIYH, cMOT GBI yCMOTPeTh B atroM npobex. Jomycruv nosromy,
4TO UpefIoOReHo KyOmueckoe ypasHeHHe

22 s g+ r =20,

B KOTOPOM OTCYTCTBYET BTOPOH 9ieH (M3 CKAa3aHHOIO HAMH pa-
Hee fACHO, 9TO BCAKOe KyOudyeckoe ypaBHeHHe MOmKer OHTH npm-
BefileHo k Taxomy Bupy). Ilomomum z = a | b. Torma

a® - 3a®b + 3ab® + & (1. e. %)+ qx | r=0.

HomxomnmM eme, aro

3a%b |- 3ab? (r. e. 3abx) -~ gqr =0,

TOTA
a® -4 b3+ r = 0.

Ws mpepmecrBoBaBhitero ypaBHeHHS b — — éq; U, ecIHd BO3Be-
CTH B Ky0, b%® =— — 2;’; . IlooTomMy m3 mocmemmero vpasHeHHA
a3 — & +r=20

27a3 ’
HJIN
as + ra’® = g° .
27

WU3aBaevenne nespuoro KBagpaTHOr'0 KOPHA xacT

1 1 g3
2 _—l/é +27

19 HeworoH. Beeobmana apudMernra
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WsBnexnTe KyOudeckuii KopeHb H BH noayunte a¢. Ho Bmme

BHl UMeaH, 9To b = --f- n r==a-b. 3aunT, KOpHeM Ipej-
@
JOXEHHOTO YPAaBHEHHA SBISCTCH a-——gq— . 125
a

Hycrs, Hanpumep, npenioyeHo ypasHeHue

y*—06y% 6y + 12 = 0.
AIsT YHUYTOMEGHUA BTOPOr0 wWIeHR HOJNOMKATE £ - 2=1y;
HOJNYYUTCH
z3 « — 6z 4 8=0.

3necs g= — 6, r==_§, s r2—16, —‘g = —8, a= — 4+ 8§,

a— 31 =z u ¥} 2=y. CaegosarennHo,
a

TakuM DyTeM MOKHO U3BIEKATh KOPHH BCEX KYOHYECKHMX

ypaBHeHNil HpH IOJOKUTEIBHOM ¢ WM Ke, ecJIl ¢ OTPHIATeNbHO,
3 1

IpH YCJOBHH, 4TO 3—7 He Ooubine, Yem - r2, T. . KOTa ABa KOP-

HA ypaBHeHHA HeBo3Mo:HBHE. Ho eciim ¢ oTpunarenbrHo u BMecte
¢ TeM q—36o.111)me, Ten — r2, TO l/ 12— 2 cramosmress mepos-
27 4 4 27
MOKHOIl  BEJWYHWHOI, M B OTOM c¢JydJae KOPeHb YPaBHEHHA,
Z WIA Y, NPEeACTABIAETCA HEBO3MOMKHBIM; MEKIY TeM B DTOM
cIy4ae UMEIOTCSL TPH BO3MOMHEIX KOpHA. Bece oHM momoOHEI OTHO-
CATEeIBHO KRODPPUIMEHTOB YpaBHEeHHA p M q M oGo3HavanTca 6e3-
pasanuyabiM obpasom OykBamu 2 u y. CuegoBatesbHO, Bce OHH
DOIKHHL Obiau OBl M3BIEKATHLCA IPH MOMOINA TOTO ke 3aKOHA | Bbi-
PAKATBCHA TAKUM Re 00Pa3oM, KaK U3BACKAETCH MM BEIPAKAETCH
KaKo#-1n0o M3 HUX; OAHAKO BCe TPH HEBO3MOMKHO BHIPA3UTH

OpH noMOINW TIPMBEJAEHHOIO 3aKoHA. Bemmumma a—3—qz, oGo3ua-
17

e T,
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gamoman xr, He MOMKET OHITH MHOro3Ha4YHOI; B ¢aay aToro, ove-
BHJHO, HEeBO3MOMKHO OPeRNodAOHCHESe, 9TO B CiIy4yae, RoOrga

TPEX3HAYHELA, OH MOMeT GHTh paBeH ABYIICHY @ — 3—1 nan a-}+b,
a

CyMMa KyGOB WIOHOB KOTOPOTO paBHA 7,2 YTPOeHHOe NpOHM3Befe-
Hue 3ab—g. Heynusureabno, 4To M3 HEBO3MOMHOIO npenro-
JOKeHNA IMOCACNOBAJN0 M HEBO3MOKHOE 3aRIIueHne, 126
Cymecrsyer eme jpyroii ormoco6 BHpPasuTbh 5TH KOPHH.
1
Boratare uz a® +4- 6 - r, 1. e. m3 myas, a® 4 r, mam —r+

~

1T ., #
+ ‘/Z r2 | ga-. IIpn aToM ocraHercs

¢ S— 1 q°
BP=——r —r2 L L
2 + 4 —{_27

MosTouy
‘3
1 V 1 ., , ¢
a=})y — — — -
2 + 4 + 27
n
/o1 1 7
2
== —_—— - -
2 4 _{_ 27
nian
3
1 1 q
=y ——r—Y¥y —ri4f —
2 4 + 27
n

5 —
V1 L ¢
b_V 2T+I/4T —|—27.

CaegoBatenbHo, WX cymma
3 e 3 R
V 1 V 1 7 V 1 'l/ T 2 ¢ _
—_ 7 — 2 L — -7 — —r — =
2 + A _I_ 27 + 2 4 + 27

ITpu momoniu kopHeit KyGHmYECKOTO YpaBHEHHT MOMHO TaIvke
HM3BjleYyb M BHPAsWTh KOPHM YpaBHEHWiI dYeTBEepTOil CTEmeHH.
19*
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IIpesme Bcero BHl OMMHEL YAAQIHTH BTOPOM WiIeH ypasHE-
uma. JonyeraM, 9r0 HONYYMBIIEECST NMPH HTOM ypaBHEHHE €CTb

24+ go? 4 ro 4 5=0.
IIpequososmTe, 9TO 9TO YPABHCHHE BOSHUKIO OT MEPEMHOMCHUS
ABYX ypPaBHEHHL

22 |- ex 4 f=0
12 —ex -+ g=0,
T. ©. 9TO OHO COBHAJAaeT ¢ ypaBHeHHEM
#4e - (f - g —e%) 22 + (eg —ef) = + fg=0.
CpaBEMBaA WIEHE, BEl HOJyTUTe
f+g—et=gq, eg—ef=r m  fg=s.
Taxum oGpasoM,

g-tet=f-tg —=g—1

q+ﬁ+f“ w+ﬁ—% g+ 26%q et
— =g ——=F (= fg) =

A mocie TpuBeAeHmR
e8 - 2qet - (g2 — 4s) e*— r?=0.

HapumnTte y BMecTo €2 W BH DOXYy9UTe KyOm3eckoe YypaBHOHH®

¥ | 2qy2 4 (@ —4s)y — r*=0,

g3 KOTOPOr0 MOMKHO YAJIHATH BTOPOil WIGH MW 3aTeM H3BIe4Yb
KOpeHb Jau60 110 NPefHAYmeMy TpaBULy, arbo KaK-HAOYyAb MHAYe.
Haiiga »TOT KOpPeHB, BHl HOJHMHE Oypere modTH OoOpaTHEM LIyTeM,

ooJaras
r r
g+e— ¢gt+e+

]/.y =e’ 2 =f, 3 -:_—"g,
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WzBnedenne KopHeii ABYX ypaBHeHMI:

22 4 ex -} f=0 n 22 —ex -+ g=0

7

naectT YeThipe KOPHA YPAaBHEHHU YeTBEpPTO¥ CTENeHM

x4 -} qa? + rx -} s=0,

a BMMeHHO

1, | 1 1,
P — et —et—f U = —e —e2—g, 127
2 4 2 4

[Ipm sromM 3aMerhTe, 9YTO €cid WeTHpe KOPHA YpaBHeHAs deT-
BOPTOI CTEIeHH — BO3MOMKHEE, TO BOBMORHHME OyayT I Tpm
HOPHAI KYOMYecKoro ypasHeHHA

y® -+ 2gy2 + (2 —4s) y—r2=0,

O, caefcBaTelbHO, NX HeJb3sE OyAeT HW3Biedyb NPH TOMOMEA MHpe-
AHAYmero npaBuiaa. 3aMedy, dTO €CIHM, YAAJNB KaKEM-TECO
06pa3oM TpPOMEKYTOYHHE WIGHH YpaBHeHHS OATA #iaA Goxee
n3MepeHuil, ME OPEBPATHAM ero HeABHHE KODHH B fABHEE, TO BEI-

parkeHHMe AJA KOpHe#l OyhaeT HEBO3MOMKHEIM BO BCeX CIyJYasdx,

KOT/J[a BO3MORHBIMH SABIAIOTCA 6osee weM OAMH KOPeHb y ypas-
HeHMs He4YeTHOTO mH3MepeHmMA mam Oojiee 9eM JBA KOPHA Y
ypaBHEHNA YeTHOIO M3MEPeHHSA, KOTOpOe HeJIb3d IPHBECTA NPH
JIOMOIIA paHee M3JIOKEHHOTO MeTOj|a ITyTeM HM3BJICYEHMA WPPanuo-
HaJbHOTO KBaJ{paTHOro KopHA. 128

Namoskennnle mnpaBMiia TPHBeJeHHd YpaBHeHUA YeTBepTOU

creneHn npenxo:sua r. [Hewapr. [Homycrmm, nanmpmmep, 4TO
1aHO YpaBHEHH®

2t — 2% — bz? -+ 120 — 6==0,

IIpHBEICHNEM HOTOPOTrO MEl YiKe 3aHEMaJNnch paHee, Yna.nm'e

.. 1
BTOPOil WieH, HOJOKHB ¢ -} ~— =; TPH 27T0M TOAYIHTCA
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. 1
Urobbl m36aBUTHCA OT fgpoleii, HanAmIATE < Z BMECTO ¢, TOrga

zt — 8622 4 600z — 851 =0.

3nech —86 =g, 600=r n —851=s. I[logcrapaas PABHOCHJI b-
Hble 3HAYCHHA B ypaBHEHUE

¥ 2qy* + (¢* —4s)y — r2=0,
Bhi npnBeneTe ero r BI’I}IY
¥ — 172y -+ 10 800y — 360 000=0.

WcorpithiBasg Bce HeamTenw NOCHEAHEro YJIeHA 1,—1,2,-2,3,
—3,4, —4,5,—bu . n.go 100, bl HaiileTe B KOHIE KOHIIOB, 9TO
y=100. Iro ke, BIpOuEeM, MOKHO GHLIO GH HANTH 3HAUUTEIBHO
Oncrpee, MpUMEHHB MeroJl, W3NOMeHHHI panee. Haiing y=100,

r
¢+ e¢——
Mbl IOJY9HMM, 970 € ec:b KOpeHb u3 y, 1. e. 10, n >
+et -
9T € —
—861+100—60
T. e. +2 mm —23 = f, n ——2———8 i 37 = g.

3HAYdT, ypaBHEHHA
22 - ex-}-f=0 u r? —ex -+ g=0,

Iocae 3aMeHhl & Ha £ M NONCTAHOBKH PABHOCHJIBHEX BEJMYHH,
IPEMYT BHJ

22 410z — 23=0 n 22 — 10z -}- 37=0.
Ecan smecto —z- BOCCTaHOBHTE TeePhb ¢, TO ITH yPaBHEHHA Ipe-
ofpasyworca B

1 23 1 37
122020 u vt -2y = =
+ 2 16 2 +16

1
BOGCTaHOBHTe AaJaee LE—Z BMECTO ¢ M BH NOJYYHTE

22 4 22 —2=0 n r*—3x - 3=0.

o e
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Yerrpe KopHA 5THX  IBYX ypaBHenmii, z=—I1-+}3 =

1 3
x =1 ?i — - » COBUANANT ¢ YTHPLMA KOPHAMH TIpeJJIo-
sieHHoOro pamee (crp. 48) ypaBHenms
xt — 23 — ba? -}~ 122 — 6=0.

Bnpouem, nx 610 OH Jerde HallTH NpHE TOMOIMM Pa3bACHEH-
HOTO paHee METON2 OTHICKAHHA JReJuTeliei. 129

JAARHENHOE MOCTPOEHHUE YPABHEHHH

Ilo ecmx IOp A M3IAral cBOHCTBA, Ipeo0pa30BaHMA, NipeNeJIsl
u cnocoO0H TpHBejeHHs BcexX BHAOB ypapHenmii. s He Bcerma
NPHCOCARHAN JIOKA32aTeNHCTBA, MO0 OHH NPEACTABIANACH CIWII-
KOM JIETKHMM, a HHOIJA He MOri# OHTH H3J0keHH 0e3 JoKyd-
JAUBHX AamHHOT. Tenmeps ocraeTcda JIMINL IOKa3aTh, KaK MOMKHO
U3BJIeYb YHCJICHHHIM OOGpa3oM KOPHE ypaBHEHHIl, y#e IpuBefeH-
HEIX R HambGoxce ynoGHoMy Bmay. I'maBHas TPYAHOCTE COCTOHT
30echk B OIpEeACHCHEM JBYX HJAM Tpex IepBHX nudp KopHAH,
a aro ymoGHee BCEr0 MOKHO cjedaTh IPH TOMOIA TeoMeTpuie-
CROTO MU e MeXaHHYeCcKOro MocTpoeHHUsi ypaBHeHHA. [lostoMmy
A IPHCOCAMHIO 3[{eCh HEKOTOPHE IOCTPOEHUs 3TOro popa. '

Mu smaem or Ilamma, uto gpeBHHe clepBa TIIETHO NHTAXACH
HpOM3BECTH TPHCEKIWIO YyIVIa U HaliTH JiBe CpPeHHe NpOHOp-
IMOHAJbHEE IIPH IOMONY TPAMOA JWHHE M Kpyra. SaTeM OHH
C¢TaJIH TNPHBJCKATH K PACCMOTPEHHMI0 HEKOTOpHe Apyrhe JWHUH,
KAK KOHXOHAY, WHCCOMJAY ¥ HOHAYECKHNe CeYeHMA, ¥ pemaTh
yKa3aHHHe 3ajaud npu momomm oTEX JmEmi. Haxowen, rma-
TejibHee M3YyYHnB BONPOC W BHJIKYAB KOHAYECKHE CeYeHUS B Ieo-
MeTpHI0, OHH Ppa3[ esAin 3aja4d Ha TpW poja, MMEHHO Ha IIIO-
CKH@ 3aJ]a4d, KOTOPHeE, Beffd CBOe HAYaJo OT JWHEHA HA MIOCKOCTH,
MOryT CHTD pellenHl TPy NOMOME NTPAMOit B KPyTra, Ha TEJIECHbIe 3a-
Ia9d, KOTOPBIE PeHIaloTCs Hpy OMOUIH JIMHH, GepYIIAX Havaso B3
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paccMOTpeHAs Tela, MMEHHO KOHyca, M Ha JHHEeHWHEe 33y,
A7 pelleHHMA KOTOPHX Tpebyworca Oojxee CiOMHEE JHWHAH.
CormacHo JTOMY PpA3iHYeHHIO, JJAA PpEMeHAs TEIeCHHX 3ajaq
ME He JO/UKHEI IPHMEHATH HUKAKAX JHWHUH, KpOME KOHMYSCKHX
ceweHHit, 0COGEHHO Pa3 B TEOMETPHI0 JOKHE OHTHL BHJIIOYCHES
TOABKO NPAMEE, KPYr W KoHmdeckme cedeHms. OpHaro coBpe-
MeHHEIEe TeoOMeTPH HOILIY BIepej 3HAUATeIbHO JAJbIIe, BRIIOIYRINA
B reOMeTPHIO BCe JHHUH, KOTOPHE MOMHO BHIPa3WTh ypaBHeHH-
AMH, W Pasfeliliid STH JAWHWE HA POAB B COOTBETCTBAM C M3Mepe-
HEAME AX ypaseennii. [[pn sToM oHM yCTaHOBHMIM 3aKOH, COTIACHO
KOTOPOMY BH He AOJKHEI CTPOHMTH 3a/ia¥y IPH IOMOMM JIAHWUH
BEICIIIEr0 POJIA, €CHIH €e MOMKHO HOCTPOATH IPH TOMOME JWHAK
HE3IIEro poja.

51 opo6psio, ¥T0 HPE PacCMOTPEHWN JHHEE W MCCAENOBAHWM
X CBOWCTB WX Pa3leAlT Ha POAH], COTMAcHO M3MEPOHHUAM Olpe-
gemsompAx ux ypasHenmii. OfHAKO reOMeTPMYECHOH KPHBAA
ABJIAETCA He B CHIY YPABHeHHs, HO Oaarogapa ee ONUCAHUIO.
Kpyr sBIsAeTCA I'eOMeTPHYECKOlt JUHUEH He MOTOMY, UTO MOMKET
GHThL BHpaMeH ypaBHeHHmeM, HO I[OTOMY, 4UTO ONHCAHNE ero
aBagercs mocTylnaToM. Bmbop Hammx JARHHAL AAA OOCTPOSHHA
33719 OIpefediseTcs He IPOCTOTON YpPaBHEHMHA, HO JErKOCTHIO
onmcanus auEmit. B caMoM fene, ypasHeHme mapaloisl mpome,
YeM ypaBHeHMe KPyra, a Mempjy TeM KDPYT HpefnoTMTalor mapa-
Gome, m6o moOcTpoeHME ero mpome. Ecid paccMaTpHBATL KPYT
I KOBHWUecKHe CceUYeHHs ¢ TOYKHM 3peHuA H3MEpeHNMd mX ypaBHe-
Huit, TO OHE OTHOCATCA K OFHOMY IOPANKY; OHAKO LpH LOCTPO-
eHEW 33749 KPYT K HAM He INPHIUCIANT, HO B CAJNY IPOCTOTH
ero ONUCAHUA HA3BOOAT K HASIIOMY IODPAAKY, HIMEHHO K TOMY 3Ke,
K KOTOPOMY LPHHAUICIRAT MHpAMasd JAHAA.

[109TOMY OKA3HBAOTCH IONXOAAMMM IOCTPOSHHE IPH MOMOILK
Kpyra ¥ TeX Bafay, KOTOPHE MOMHO IIOCTPORT: IpA HOMOMH
npsaMoii. OpHaxo ommGoYHO CTPOMTH IPH IOMOMHA KOEMYOCKUX
ceueHUit TO, YT0 MOKHO IIOCTPOHTH IpPH IOMOmM Kpyra. Tammm
o6pasoM, BH HOKHH a0 yCTAaHOBHTH, ITO B3aKOH o6 mamepe-
ANSAX ypaBHeHHWH ciefyer cobmOaTh ¥ [IA KPYra # BMeCTe C
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TeM OTOPOCHTHL KAK IIOPOYHOe pa3indYcHNEe MEMAY NJIOCKAMHA 1
TOMCGCHHIMHA 3a7a9aMu, JADOO ’Ke BH HOJIKHE JONYCTHTH, UTO AJNA
JMEA# BHCHMIEX POAOB STOT 3aKOH He HYKHO coluogath Tak
CTPOro, HO 9TO HEKOTOPHEe TaKWe JMHNN 13-3a §oabIIel NPOCTOTH
WX ONHCAHWA MOKHO NIPeRNnodecTh B CPaBHEHUH ¢ APYyraMz
JUHHUAMA TOLO ke MOPARKA W NPH IOCTPOEHHH 33HadY OTHECTH
K JURAAM HAsmunx unopsagkoB. U3 mocrpoeHmii, B paBHoil Mepe
ABJIAIOMMXCA TeOMOTPHYECKMMH, BCerfa CJIeAyeT OTAATH Ipef-
nouTeHne MpocTelimeMy. JTOT 3aKOH He JIONYCKAEeT MCKIIOYCHMIA.
Ho amreGpauveckue BHpasReHWS HHUIero He A06aBIAT K Hpo-
€ToTe TOCTpOeHmil. 3gech caefyer NIPUHUMATE BO BHAMaHUe
TOJNBbKO OIHCAHUA JIMHAN, N JUIIb UX MMEJH B BUAY T€ reOMeTpHI,
KOTOpHE o0benuHUINA KPYr ¢ upaoii amHmeii. 1 B 3aBmcumocTn
OT JIEFKOCTH WX TPYAHOCTH OINMCAHUA JVWHNAM OKAa3HBAaeTCs Jer-
KAM MJ4 TPYNHBIM IIOCTPOEHHe.

Tarum obpasom, mpupoge ieia Iy:KA0 YCTaHABINBATHL 3aKOHE
mocTpoennii, ucxogd m3 gero-aubo mHorc. CiepoBaTelabHO, MBI
anfo JOJKHE BMeCTe ¢ APEeBHUMH HCRINYNUTL M3 IreOMeTPHUH Bce
JAHEN, KPOMe I PSAMOit, KPyra H, MOKeT OHTh, KOHHICCKUX cedeHnil,
auGo e NPUHATH UX BCe, B COOTBETCTBHE ¢ IPOCTOTOH HMX onmca-
gug. Ecau 64 B reoMeTpmi0 BRIKYeHa Oslta Tpoxompa, 13! ro
IpE ee TOMOIIU MH MOrAu OH pPa3fednTh Yrol B JAHHOM, OTHO-
mengun. CraHere @ BH yOpeKarb TeX, KTO IPUMEHHT 3Ty JNHHUIO
IS lelieHWA yria B OTHONIEHNYW [BYX 4YHCEN, yIPeKaTh Ha TOM
OCHOBaHWH, YTO 9TA KpHUBasg He ONIpeJeNAeTcs YpPaBHeHHEM W
Y70 NPEMEHATH JOMMHO JUIIb TO JWHAN, KOTOPHE ONpPeReidanTCH
ypaBHeHusAMA ? Ecan O6H pneno ob6cTosamo Tay, TO A JedAeBHsA
yraa, sappumep, Ha 10001 wacrs Mp pomwmms Gelim 66 mpmMe-
HATH KPHBYIO, OmpefeisaeMyl0 ypaBHeHHeM Ooiee cTa M3MepeBHiA
¥ KOTOPYIO He Mor Obl HW ONHcarTh, HU, elle MeHee, YPasyMeTh
HA OfUWH cMepTHHHL. 1 kTo He Hamea Ob HedemwM, ecadm OH
aTOll JMHHM OTHaNW HNpeAnouTeHHme Iepel TPOXOompoil, Koropas
TIpeAcTaBasaer co0oil XOPOIIo N3BECTHYIO JIUHAIO, JIOIKO ONUCHIBAa6-
MyI0 DOCPeACTBOM ABWEHNS Koxeca mim kpyra. Takum ofpa-
3oM, aA00 TPOXOHAY BOBCe He CIEAYeT BKIIOYSTH B I'EOMETPHIO,
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sanGo e NMPH NOCTPOCHHH 33144 ee CIefyer NPeAnoYecTh BceM
JUHUAM, ONNCAaHAEe KOTOPHX TpyAaHee. To ske camoe oTHocmTeH
I K APYIHM KpUBHIM.

Ilo sToit npmaune ME omoGpsAeM npueMs TpHCEKNUAN yria
Opy mOMOIM KOHXOHHH, KoTophle Apxumen B ero ,Jlemmax“ n
Iamm 8 ero ,Co6paHEAX“ NpegUOWIH OTKPHITHAM, CHETAHHEM
B OTOM BOINIpOCE BCEMH Apyrumu reomerpamu. '3 Ilomrtopsio, aubo
MB JIOHbl NCKIYATH W3 'eOMETPHH BCE JWHHA, KPOMe KPYra
7 OpAMolt, AuGo JONYCTHTH UX BCe, B COOTBETCTBUM ¢ IIPOCTOTOM
UX ONHMCAHMSA. A B 3TOM OTHOIIGHMHM KOHXONAa He YyCTymaer
HHE OHO# JIMHWH, KpOMe Kpyra. P

YpaBHeHHS CYTh BHPAKCHHA apHUPMETHYSCKUX BEIYACACHHUIL,
¥ OHH, COGCTBEHHO TOBOPS, He UMEIOT MeCTa B TeOMeTPHH, 33
HCKAIOYEHNEeM TeX CIydYaeB, KOTAa MOKHO CKAa3aTh, YTO OJHH
ACHCTBATONBHO TeOMETPHICCKNE BEINYNHEL (T. €. JNHWH, NOBEpX-
HOCTW, TeJa W NPOUNOPNHM) PABHH APYraM. Y MHOMEHHs, Neae-
HUA U TOMY LORO0HBIe BHIYMCICHAS BBEJACHH GLUIM B TeOMETPHIO
HEaBHO M IIPU 9TOM HEOCTOPOMKHO M B WUPOTUBOPEUYHH ¢ OCHOB-
HOM mexabio aroii Haywu. Beskmii, xro paccmorpmr mocrpoenma
3ajaT OpH IOMOMN HPAMOH W Kpyra, HalileHAbIC NEePBHMH Teo-
MeTpaMH, JIeFKO YBHAHT, 4TO reoMerpud Oblna w3oGpereHa AJIA
TOTO, 4TOOH MEI, IPOBOAA JANHAH, MOTWH C ynoOcTBoM uH3Gerarth
yromureabHux Bhunciaennii. [fostomy me ciegyer cmemupars atn
ABe HayKH. JpeBHue cTONb THIATEABHO OTIANYANA HX PYT OT APYTA,
YTO HUKOIJA He BBOAUIN B F€OMOTPHNIO apn{MeTHIecKne TePMUHH.
CoBpemeHnuble yuensle, cmMemmusan ofe HAYKH, yTparmiIn IpOCTOTY
B KOTOPOII COCTOMT BCe HBANIeCTBO reomerpu. 13 Apudmern-
YeCKM Hpome TO, YTO oUpefeisdercd NpH HOMOmMH OGodee TPo-
CTHIX yPaBHeHUif, TeOMETPUIECKA sKe IPOMIe TO, 9TO OIpefeliderca
npr momomu Goxee IPOCTOro MPOBEACHU JRHUL; H B TeOMETPHH
CiIefiyeT CYMTATH JYUMMUM TO, 9TO HamboJee MPOCTO ¢ reOMeTPH-
9ecKOii To9rm 3penusa. llosTomy Mensa me caegyer ynpewars,
ecan fi BMECTe ¢ KHA3eM MaTeMaTWKOB ApPXUMeNOM W ApYIHME
ApeBHAMEH NPHMEHAW IS NOCTPOCHUA TEJECHHIX 3aa4 KOHXONAY.
Bupouem, ecau kro-auGo gymaer uHawe, To IyCTh OH HMEET B BEAY,
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uro A 3a009ych 37ech HE O reOMeTpHYeCKOM IIOCTPOGHHMH, HO
0 KaroM-ambo mpueme, IPHU TIOMOHIM KOTOPOTO MOr OB KpaT-
YailIuM HnyTeM HalTH YUCICHHOE 3HavYeHNe HOpHed ypaBHEHHH.
C oroit meanio A UPEANOMNI0 3[eCh B KAYeCcTBE JEMME OfHY
3ajavy.

Mesmny nByMa gaHunME npAMsiMu AB, AC BcraBETH DpPAMYIO
BC nannoit pauHel TaK, 4TO0OH IPHW IPOROJKEHHM OHA IpoILIa
Yepes gauHywo Toury P (dmr. 87).

Ecam npsamaa BC Bpamaercs BOKpYr Ioawca P, a xoHen C
OHOBPEMEHHO JBHMeTCA BHOJb mpamoit AC, To Apyroii ee Ko-
Hery B onmchiBaeT KOHXOURY
apeBHux. JlomycTuM, 9TO
KOHXOHNJAA INepeceKaeT Ju-
uuio AB B Toure B. Ilpo-
Bepure PB, ee wacts BC n
fyaer npaMOR, KOTOpPYIO
Tpe6oBaTOCH TPOBeCTH. Jlu-
Hno BC momuo OHIO OB
NIPOBECTH HO TOMY :Ke Ipa-
BINIy U B clIydae, ecam OH
BMecTo mnpamoir AC B3ATa
Onita kKakafg-am0O KpUBad.

Ecan woMmy-amGo He HPABHTCA BTO NOCTPOEHHe TIpW HOMOILH
KOHXOHMJH, TO ero MOMHO 3aMEHHTHh IpYruM — IPH IOMOIIA
KOHHYOCKOro cevenusa. Ilposeaute m3 touxm P k npamem AD,
AE npamuie PD, PE, oGpasywinme napaiaenaorpam KEADP, n u3
vouek C u D onycrure na npamvyio AB mnepmnengmeyxaapu CF,
DG; u3 toukm F tamske onycrmre nepnenpuryuasp EH ma AC,
npopossrennyio 3a A. Hoaomus AD=a, PD=0b, BC =c¢, AG=d,
AB=x n AC=y, Bu mnoayuuatre, 910 AD:AG=AC:AF n,

3HaunT, AF = W Haxee, AB:AC=PD:CD, nan me z:y==
. a
=b:(a—y); TakaM 0oGpa3oM IOJIYIaeTCA ypaBHOHHE

Al

by = ax — zy,
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BEIpaKalomee rmnepboxay. 3arem Ha ocHOBaHmm 13 npemi. 2 Km.
»Hawan®, BC?=AC? - AB®*—2FA X AB, r. e.

2dzy
02—'——- 2 xz-—-———.
y*+ -

2d
Homuoxsre 06e cropomm mepsoro YPaBHGHNSA HA ~— W BHYTHTE
a

IPOM3BEAeHNT M3 0GeHX CTOPOH BTOPOrO YPABHEHHSA; B OCTATKE

NOJAYIATCH

2bdy
a

¢ — =y? | 22— 2dzx,

. T. €. ypaBHeHNE, BHPaKaIo-
H llee Kpyr, IpH YCIOBHH,
P ! 970 £ W y obpasynT apyr
Q /‘I ¢ JAPYroM TpsAMHe YIJbi.
/ TaxuM ofpasomM, ecam Bni
/ DA IIOMOIIM JTHX ypPaBHe-
7.% ,§ !.r HEit mocrpowre rmuepGoxy
| @ KPYr, TO UX mnepecede-
|  HEe gacT BaM Z @ y, Wan
! AB m AC, xoropue ompe-
—IN  geasit moxnomenue IpAMOik
BC. 9rtm npawee moiy-
T0TCA CASRyRmAM o06pa-

som (pur. 88).

Hpoeennre nBe npsmele ammmm, KL, pasay©w AD, n KM,
pasayo PD, rtag, uro6m omm o6pazopamm upaMoif  yrox
MKL. llononmure mapammemorpam KLMN u 9epes Touky K
onmmure ranepboxy IKX, aMelmy0 acHMOTOTAMH LN, MN.
Ha npogommennn KM 3za TouKRy K Bossmmre KP, pasmyn AG,
n KQ, pasuywo BC. Ha mpopommennz K[, 3a T09Ky K BO3L-
vure KR, pasayw AH, u RS, pasayn RQ. Nomoxnure mapas-
aexorpam PKRT u wu3s nenrpa T Papmycom I'S onmmmre Kpyr.
Honycrum, uro sror Kpyr nepeceder rumepGoity B Touxe Xe
Onyerure ma KP nepueHpukynap XY, rorna XY 6ymer pasen

T

\ Rp--=mee
\

\\
\
\
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AC, a KY 6yner pasen AB. 9rnu npe qmamn, AC u AB, niau me
OfiHA W3 HEX BMECTE ¢ TOUKO# P oIpefelIfioT HCKOMOE TIOJIOMEHAS
npamoii BC. fl me craHy 3jJech 33aHAMATHCH JOKA3aTEAbCTBOM
BTOr0 IOCTPOeHMs M Pa3bopOM pPa3iMYHEIX €ro CJIy9aeB, COOT-
BETCTBYIOINUX Pa3IMYHEIM CIyYasM 3ajayud.

A c¢xasan, 9TO B MOYKETE PEHIMTH 337129y IIPH IIOMOIK TaKOrO
MOCTPOEHHUsI, ©€CJH BH CUUTaeTe 9T0 moaxonammM. Ho aro pemre-
HEe CANITKOM CJOYKHO, 9To0bl OHO MOIJO CJIYKHUTL NIA KaKHX-~
anGo npAMeHeHHH. ITO — YMCTOE YMO3PeHHE, HO TeOMeTPHIECKHE
yMO3peHHMA 00JafaloT U3ANIECTBOM IMNIL B TOil Mepe, B Kakwol
U OpocTOTOM, W 3aCAYKUBAIOT IIOXBAJH JHIILB TOH Mepe, B Ka-
goil MoryT oxasarhca nodesgumm. llostomy s npepnmouuraio
IOCTPOCHHE LPH IIOMONM KOHXOHJH KaK Golee mpocroe W He
MeHee reoMeTpUYecKoe, a TaKMe Haxojsmee clelnaapHoe YIo-
TpeGaenre NpNM PpEIIEHAHW NpPeICKeHHHX HaMH ypaBHeHUi.
IpeanocaaB, TakuM 00pasoM, STy JeMMY, Mbl epeiiieM K HHzHe-
CHEAYIOMEMY 'eOMOTPUIECKOMY IOCTPOEHMI0 KyOudeckmx 3sanad
A 3344 9eTBeproii cTeneHM (KOTOPHE MOryT OHThH TIpHBeACHH
K KyOmuecHmM).

HomycTuM, 970 IpeIIOAeHO KyOmueckoe ypaBHeHHE
2+ qz 41 =0,

B KOTOPOM OTCYTCTByeT BTOPO#l wieH, koaQ(nImeRT TpeTHero
gieHa 0003HA4YeH CO CBOHMM 3HAKOM |- ¢ m KosdnumeHT 9eTBEp-
toro obosuauen -+ r (fur. 89, 90, 91).

Ilpoeeante rakylo-imb6o npamyo KA n o6osHaubTe ee n.

Ipomomxus KA B 06e croponm, BossMure KB= L ¢ wolt me
n

CTOPOHH, 4T0 M KA, ecam y sac Oymer ¢, m ¢ obpaTHOR
CTOPOHH B TIPOTHBHOM ciy4dae. Paspgemure AB B Toure C moIo-
aam m u3 K, xar nearpa, paguycom KC ommmmre xpyr CX. Bnm-

r
WATe B 9TOT KPyr npamyo CX, paBHylo — , W TPOROIKATE €€ B
n

o6e cropoEH. Ilposegure AX, Tawie mpogoisKHEB ee B 00e cTo-
pount. HaroHen, Memay anuHuaMa CX un AX BOumATEe NPAMYIO
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EY mamuni, pasroii CA, Tak, 9700 OpH NPOXOIKEHAN OHA MOTJIA
npoirra wepe3 Touky K. Kopuem ypasuenns rorxa 6yner XY. Ilpm

Y

Mdnur. 89

Jemma I

-}~ r Te m3 KOpReii, KoTOpHIE
Hanpasaensl oT X & C, mo-
JOMMUTENBHH, a Te, KOTO-
pEle HampaB#eHH B o0par-
HYI0 CTOPOHY, OTPHLATENh-
HBl; HO ecim y Bac Oyger
—r, TO geqo OymeT 006CTOATH
Haobopor.

JoKaszaTeabecTRBO

s moxazarenbcrBa A
IIpeRIOUIII0 cAERYIOMHTe
JIeMMHEL :

YX ommocmres k AK, war CX x KE. JleficrentensHo,
nposeaure KF napanxexsno CX. 13 momoOHEIX TpeyroasHAKOB
ACX, AKF u EYX, EFK caeuyet, aro AC otHocurcsa 8 AK, rak

CX v KF, n Y X orHOChTCA
kYE, nnu AC, war KF x
KE. Cnomenne oTHOIERNH
gaer, d9ro Y X oOTHOCUTCA
K AK, rar CX r KE.'3¢
Y. 1. 1.

Jemma II

YX ormocmrea n AK,
rak CY vk AK - KE. Jleii-
CTBATETBHO,  componendo
moaydaeMm, uro Y X OTHO-
curca & AK, rar YX-+CX
(r. e. CY) ® AK -} KE.
Y. 7. n.

$ur. 90
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Jemma II1

KE—BK otnocnrea kK YX, Kak YX x AK. [leiicrsurennHo
(12 mpegr. xm. 2 ,Hawaxn), YK?— CK®2=CY?—CY X CX=
=CY X YX. Buauur, ecam NpUAATH TeopeMe BUA IpoTOpLHMH,
CY ornocnrcs ¥ YK —CK, wak YK+CK v YX. Ho YK —
—CK =YK — YE -} CA— 3y
— CK=KE — BK,a YK+
4+ CK =YK—YE -+ CA+
-+ CK =KE + AK. [loaro-
My CY orHocutea kK KE —
— BK, rar KE -}- AKxYX.
Ho, coraacmo memme II, CY
orHocurca ® KE -+ AK, rar
YX x AK. Torpa, B cmay
paBeHcTB, Y X OTHOCHTCA K
KE —BK, rax AK v YX,
wmm KFE— BK orHOCHTCA K Our. 91
YX, vae YX v AK. Y. 1. 1.

Ipesmocaas 910, MB GOKAMEM TeopeMy clefymoumMm ofpaszov.

B nepsoit semMMe MH mmean, uro Y X orHocutea k AK, Rak
CX % KE, otkyna KE XYX=AK X CX. B Tperbeit aeMme Mbl
mokasann, uro KE-—BK ortnoemress ® YX, wak YX x AK.
Ecirm ymHOMuTh wiennhl DepBOro oTHomeHusa Ha Y X, To moxy-
gurcsa, a0 KE X YX — BK X YX otnocures ® Y X2, rag Y X
k AK, 1. e. AK X CX — BK XYX ornocurcg & YX?, rar YX

w AK. llepemuoman KpaliHue 1 CpefHMe, MH IIOJIYYHM, 9UYTO

AK2 X X€—AK X BK X Y X=Y X3. Haxonen, DojicTaBuB o0par-

r
Ho Bmecto YX, AK, BK u CX (00TBEeTCTBEHHO Z, N, Lyl

n n?

MBI IOAY9UM YpaBHCHHE
r — qr=2a3.
Y. 1. 5. Her uyxjsl paccka3biBaTh BaM O PacCMOTPEHUH Tiepe-

MeH B 3HE&KaX, n6o oHHI O peReJAl0TCHA B COOTBETCTBHHA C Pa3-
JARYHBIMNI CJHAYYaAMHR 3aja4n.
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Jonyernm Temeps, 9ro mpeamomeHo ypasmemueo

2+ pat 4 r=0,
B KOTOPOM OTCYTcTBYeT tperuii uwien. [laa ero MOCTpoeHnsd,
BEODPAB 1, OTIOMHTEe HA KAKOH-THOO IPAMON JIUBUAH [IBO JJIHHEI

AK=—':2 B KB=p, npuieM omiommre mx B OgHY CTOpOHY,
n

€CAN T M p UMEIT ONMHAKOBHE 3HAKW, U B NPOTHBOMOJIOMKHLIE
CTOPOHEL — B ppOTUBHOM caydae. Pasgerntre B4 B  nomomam
u w3 K, rax uemrpa, pammycom CK ommmure Kpyr. Buuomre
B Kpyr CX==n ® mponoimxure ee B obe CTOPOHHI. 3aTeM TpPOBe-
aute AX u ramke HpONOMKATE ee B ofe croporel. Haroner,
Mery amHuama CX u AX snnmurte annamio EY = CA, rak 9to6in
TpH  IPONOJeHWA OHA MOrfAa upoittm 9Yepes toaxy K. Torja
KopHeM ypasHemusa Gyper KE. Ilpu |- r xopan OynyT momon-
TEABHLIME, €CId TOYKA Y OKasKercs ¢ TOH e CTOPOHH OT X,
9T0 O TOYKAa C, M OTPHIATENLHHMH, €CIA¥ TOUKa Y ORAKETCH
¢ obparHoit cropoHn or X; HO ecim Y Bac 6yuer —r, To memo
dyner obcroars HaoBopor.

Hia poxasatennersa 8TOro mpegmomenns obparnTechk K wep-
TORAM I JIeMMaM HOPOAEAYIIero NpeNIosteHNA; TOrJa BH HAM-
JleTe, 4TO NOKA3ATENLCTBO TAKOBO.

Cornacuo I semme, YX ortHocuTes K AK, waw CX x KE,
wm e YX X KE=AK X €X. Ho 1II aemve KE —KB ortHo-
curea k YX, kak YX & AK, wm (Gepa KB s IIPOTHUBOTIOI O34t~
Hom Hampasaenun) KE -+ KB ornocutes x YX, rar YX & AK.
Hooromy KE--KB, ymmomennoe na KE, oraocutes x YX X KE
(amm AK X CX), vaw YX & AK, nmm wax CX = KE. 3navgnr,

GG IOMHOMATL HA CAMUX cedd Kpalinue m cpenume, ro KA |-

—+KB X KE*=AK X CX?. Ecan sMecto KE, KB, AK, CX nog-
CTABUTh YKA32HHHE BHING BHAYCHHS, TO MONYIATCH

z? 4~ prt=r.
Jonycram Temeps, wro npemomeno ypaBHeHHme Tpex H3Mepe-

HRil BUfga
2%+ px? - gz - r=0,

Pl




».
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B KOTOPOM HMMEWTCA BCe WICHHl ¥ OJHM HKOPHHA HOTOPOIro IOaA0-

FUTeNbINe, a Apyrue orpuiartexbhue (fur. 92).
IpenuosmomuM cumepsa, 9Yro g orpmmarenkHo. Oraontmre ma

KaroW-anGo mpAMOM, CHAMKEM KB, nBe guuunt KA — -;— uKB—p,

r
IpAYeM OTJOKUTE¢ HX B OAHY CTOPOHY, ecam p n-; HMEoT pas3s-

AmuHLe 3HAKW, § B pa3Hbe CTOPOHH oT Tourm K, ecaw sHakm p
r
n 7 oampaxoBHe, Pasfe- K

aare AB B C nomosiaM #
BOCCT2HOBHTE B 5TOM TOYKe
nepnesanryasp CX, pas- /
Huii KBagpaTHOMY HKOPHIO

03 ¢. J3aTeM, Heompeje-

Jenno upojgokmB B ofe v c
cTopoHn auanu AX n CX, X

BIMIIUTE MEKAY HUMU NIPHA-

Myw EY =AC rar, 49robH 4B

OHA MOrJia TIPHW TPOROJIHE~
Hunu npoiita vepes K. Torga
KE 6yner KopHeM ypasHe-
HUS, OJIO/RATENBHBIM, €CIAl @ur. 92
TouKa X OKAMKETCH MEXKIY
A n E, m oTpEUNAaTeIbHEIM, €Cln TOYKa F OKamkeTcs ¢ TOW ske CTO-
porn or X, wro m A.

Ecau me g nomomuTenbHO, TO BH [OMKHH B3ATH Ha annuk KB

ase juimHb, KA — l/-— L w KB— ﬁ, M OTJIOKATH X ¢ OHOMH
p

_r
cropoHn or Toukm K, ecam l/ —— u ;—A UMEIOT pa3nHYHHe
p

3HAKW, M IO PasHEE CTOPOHELI, eCJdHU UX 3HAKH — OJUHAKOBOI IIpH-
poasl. BA nysmHO cHoBa pasfeimnts B C IOmoNaM, BOCCTAHOBHTD
B 9TOH TOYKe mnepuenamkyaap CX, pasHHl p, a MexAYy Heoupe-
HeJeHHo MpPONoeHHHMH B ofie cTopoHn aubuavmm AX n CX
HYKHO, TAK JKe Ka®k U paBee, BIOMcaTh npamylio FEY, pas-

20 Heworon. Beeobman apnpMeTHKR]
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By'0 AC @ pacmolIoMeHHYH TaK, 4YTOOH oOHA DPOmIa 4Yepes
toaky K. Torma XY 6yner wropHeM ypaBHeHHA, OTPHILATENLHEIM,
ecm To9ka X oramerca MemAy A m E, W TONOMUTEILHEM,
eclin TOUKA Y ORammeTcA ¢ Tolf me crtopoHusl or X, 4uro m C.

JdoxazaredabscTBo AiaA DepBOro cayuasn. Ha ocHo-
BaHnm nepBoit Jemmn KE ortaocmres B CX, wak AK x YX n
(componendo) wax KE -+ AK, 1. e. KY-}KC, v CX+YX,
T. e. CY. Ho B mpamoyroxssoM Tpeyroasamee KCY Mbl mMeewm,
10 YC2=YK? — KC?*==(KY | KC) X (KY — KC) m, cocrapuss
A3 PaBHHIX WieHoB nponopnmio, uTo KY -+ KC orHocurcs ® CY,
kak CY r KY —KC, mim me, aro KE - AK ornocuress v CY,
Kak CY k EK — KB. Tak Kak B 9TOM ke OTHOIIEHAH HAXOIUJIOCH

KE w» XC, o ynsoemme pmact, uro KE? ormocmresi ® (X2,
wak KE-1-AK r KE—KB.1* Ilepemuomup xpaitHue u
cpemmme, Mu moxysmM, U0 KE’— KB X KE*—=CX* X KE -}
—(—CX2>< AK, a mnopgcraBuB IpemHHe SHA4YeHHUsA, HaligeMm, 9TO

— pri=gqx -} r.

I[OHa3aTeJII>CTBO AasA BTOporo cayuas. Ha ocHo-
BaHHN TepBoii Jaemmel KE ormocures ® CX, war AK » YX;
mepeMHOMAA KpaliHe u cpename, Haiigem, 9o KE X Y X = CX X
X AK. 3amennmre B upepblnymem caydae CX X AK ma KE X
X YX, rorna KE3— KB XKE* =CX* X KE - CXX KE X YX,
mecta Bee mofennts Ha KE, 1o KE?— KB X KE— CX?
+ CX XYX. VYuaoxus 3atrem Bece Ha AK, BH nonyanre AK X
XKE*— AK X KBX KE—AK XCX? -+ AK X CXX YX.3ame-
Hure cuoBa CX X AK Ha paBnoe eMy KE X YX; torma AK X
XKE*—~ AK X KBX KE=EK XYX X CX - KEX Y X2. Pas-
Resme Bce Ha KE, Bu wmaiinere, uto AK X KE— AK X KB —
=YX X CX 4-Y X2. Ecan Bce ymmomnts ma YX, T0 momysnres,
a0 AK X KE XYX —AK X KBXYX=YX? X CX +-YX*. B
uepsoM dmeHe A BMecTo KE XYX crasmo CX X AK: morma
CX X AK?— AK X KB XYX—=(CX X YX?% - YX* nmm, gro 10
e camoe, ¥ X3-4-CX X YX2-f AK XKBXYX —CX XAK?*—0.
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Ecam Bmecto YX, CX. AK m KB mojacTaBUTh uUX 3HAYeHMA

i~ r -_—
x, p, l/ —_ p~ , ql/ ——% » TO HOJIYYUTCA

z? - px? - qx 4 r=0,

T. @. ypaBHeHUe, KOTOPoe TpebOBadoch MOCTPOUTE.

f--—_—--------

cfewnopfana

Qur. 93

JTH ypaBHEHHS MOKHO TaKMe pelIHTh, IMPOBEAA dYepe3 JaH-
HYI TOYRY IPAMYIO JHHWI0 Tak, YTOCH YacTh ee, 3aKIIOYeHHAsH
viessly JAHHEIMH L[O IOJIOKEHMIoO JPYyroil IpAMOH W Kpyrom.
nMena naHEyo auuny (fur. 93).

B camom pexe, HOMYCTHM, UTO DPeAJIoeHO KyOudeckoe ypas-

HeHUe

28 -+ gz | r=0,

B KOTOPOM OTCYTCTBYeT BTOPOii WIeH.
Ilposennte mpomsposnbHYyl mpamywn aunmio KA u obosHauste

ee n. Ha mpomommennoit B o6e croponst KA sozpmure KB= L
n

n oTjoknTe ee oT K B HampaBieHNn K A, ecadm ¢ OTPHLATEJNb-
HO, U B TPOTABONOJOKHYIO CTOPOHY B MPOTHBHOM CJydae.

L2

20*
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Pazpenure BA momosnam B € u m3 uenTpa A omumupTre paany-

com AC wpyr CX. Baummure B srorT Rpyr npamyno CX =%n
n

4epe3 Tourd K, C n X onmmure kpyr KCXG. Tlposegate AX
7 IpOAOJKATE ee [0 MEepeCcedeHHmsT ¢ TONBKD 4T ONHMCAHHEIM
Kpyrom KCXG B Toure G. Haxonen, Bnmmmre MERNY aTUM
KpyroM KCXG n upomomsxenHolt B 0Ge CTOPOHEI Tpsamoit K(C
npamylo smHu0 EY =AC tag, uwrobs mpn HNPOJOMKCHNT OHA
uponia wepes rouky G. Jlumma EC Gymer oaumm ma KOpHeil
ypasuenuda. Ecam r orpmmarenso, To KOPHM, KOTOPEIe TONAAYT
Ha Oompmmit cermenT rpyra KGC, 6ynyr DOJIOUTEIHHHIMA,
4 KOpHH, KOTOpHIC MONafyFT HA MOHBIIAN CErMeHT KFC, 6ynyr
OTPANATeALHBIME; €cam r Gyner TIOJIOKATENBHO, TO Heyio Gymer
oGcroaTs HaoGopoT.

g goraszaremncrsa sroro TIOCTPOEHUA MEI TPEANONIIeM Cjie-
AyIOIINe JieMMBI.

demma |

B mpenpnosoxennsax nocrpoenunsa, CE orrocureg x KA, rar
CE-[-CX w AY u war CX w KA.

HeitcTsuteasno, ecan nposecrn mpamyo KG, 1o, B CHNY mo-
nobusa rTpeyroasuukos ACX um AKG, AC otnocutca AK, ram
CX otuocurca r KG. Tpeyromenurn EYC, KGY ramme mo-
noGunl, n6o y HAX ecTh o6mumit yrom upm Y, aymim Gu C
HAXOMATCA B ONHOM H TOM e cerMedrte EGCK kpyra KGC nu,
caeoparensno, pasadl. llostromy CE ormocurcs x LY, warx KG
® KY, r. e. CE ortHOCHTCT K AC, vak KG x KY, u6> EY n AC
110 IpeAnoaoKeHuI0 paBHE. CpaBHIABAL 5TO ¢ Opeasiymeit mpouop-
nueii, Mel, crIaAbIBAA OTHOIEHUAA, MONydaeM, 40 CE OTHOCHTCH
K KA, kar CX & KY, #, alternando, CE ormocures & CX, nar
KA » KY. Hostomy, componendo, CE —+ CX orHochTea K cX,
kak KA 1KY ® KY, 1. o. rar AY x KY, wu, alternando,

CE 4+ CX orHocmres w AY, var CX x KY, r. e. xak CE kK KA.
Y. 7. 1.
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Jemma 11

Ecam ma mpamywo amHuUH GY omyctuts mepnenpuxyasp CH,
10 npamoyroasHur 2HE X EY Oymer paBeH UPAMOYTOJAbLHHURY
CEXC(CX.

B camom jexe, ecium onyceruts Ha juHHi0 AY nepnenpmky-
asp GL, to rtpeyromsumrun GLK, EHC O6yayr momoGmm, ubo
y HuX mopsameie yrael npu L u H, a yraw npn K um E nHaxo-
AATCA B onHoM W ToM ke cermenTe CKEG kpyra CGK mn, cie-
mopatenbno, pasusl. 3uauut, KG ornocurea k KL, xak EC v EH.
Hanee, ecam onyctuths u3 Toukm A Ha anamo KG nepmnenjs-
ryasp AM, ro, B cany pasenctsa AK m AG, KG paspesntcs
B Touke M mnomomam. Tpeyroavuurkun KAM, KGL, nvea oGmuit
yrox npu K u mpamsie yras opu M w L, 6yayr nomobmH, m,
snaunt, AK otnocurca ® KM, wax KG v KL. Ho AK orno-
cnrest B KM, rak 24K w 2KM, nim KG, u (B caay nopobus
tpeyroasuukoB AKG u ACX) war 24C r CX, a Tamwme Kar
2EY v CX (u6o AC=EY). llosromy 2EY orrOCmTCca E CX,
rak KG v KL. Ho KG otHocmtea ® KL, war EC x EH, n,
spauuT, 2EY ornocurea ¥ CX, rar EC v EH; caemoBaTenbHO
(ecam IOMHOMKHATD Ha CAMUX ce0s KpailHme W cpefHme), IPAMO-
yroavuuk 2EH X EY pasen EC X CX. Y. r. n.

Mu pacemarpusaim 3pech amauu AK m AG Kar paBHEe.
Heitcreurensno, npaMoyroasink CA X AK paBeR mpAMOYIOJb-
Hury AX X AG (uo cmepgecremio u3 36 mpemn. 3 HH. ,Hauax*),
n nostomy CA otrocmtes B AX, maxk AGr AK. Ho XA u CA,
IO DPeANoIoMeHnI0, PABHH, A, caegosatTensno, AG=AK.

Jemma I1I

Ecam ocrasure BCE moupesmueMmy, To Tpm ammum BY, CE,
KA 6ynyr B HempephiBHOIt Ipomopumam.

B camom peme (cormacmo 12 mpemn. 2 km. ,Hawan®), CY2==
=EY? - CE? }-2EY X EH. Ecim m3 06emX CTOPOH BHYECTEH

EY?, 10 CY® — EY?—=CE? -} 2EY X EH. Ho 2EY X EH =
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=CEX CX (nemma II), m ecam ¢ o6enx cropon upnbasuts oo CE?2,
10 CE®+-2EY X EH=CE® 4 CE X CX. Bnawnr, (V% — E?—
=CE:4-CE X CX, 1. e. (CY - EY)X(CY — EY)=CE? +
4+ CE X CX.

Pasmaras paBHHe OPAMOYroALHEKE HA IPONIOPI{AOHAIIbHEIE
CTOPOHEL, Mbl TosyumM, uro CE + CX ornocuten & CY - EY,
kak CY — EY w CE. Taxk ®ak Tpu auamn EY,CA n CB pasnm,
10 CY - EY=CY 4-CA=AY u CY —EY—=CY — CB—5Y.
Hanmmnre AY smecto CY ~ EY n BY BwmecTO CY — EY; rorma
CE |- CX orHOcHTC ® YA, ®ar BY ® CE. Ho (1a ocHoBanmm
nemumil I) CE orocaress ® AK, wan CE -+ CX x AY; mosromy
CE orHocmresa k KA, war BY & CE, 1. e. vpm aaanu BY, CE
un KA mempeprisno mpomopumonamprs. Y. . .

Ilpm momomm 3THX Tpex JeMM M MOMEM Teneph JAOKA3aTh
IIOCTPOGHWe Npepnigymeil 3agaygmd,

Cormacro memme I, CE ortHOCHTCH K KA, vrax CX » KY,
saauar, KA X CX—=CE X KY. Eciau pasmenuts 0Ge CTOPOHE

Ha CE, 1o KAXCX
CE

=KY. IlpuGassre R sTEM paBHEM CTOPO-

HaM BK; Torpa BK -}~ I%Q:BY. 3HawaT (cormacmo aem-

me III), BK gf%_g orHocutresa K CE, rax CE x KA, Tlosto-

. =, AK2XC
My, ecaut IOPOMHOMHATEL KPAHAE U cpeamue, To0 CF2— ‘.4_6%(_{‘: 4-

+ AK X BK, a ecam o6e ¢TOpOHEI ymuomnars Ha CE, 10 CE}—
= KB X KA X CE + KA* X CX. Kopens YPaBHEeHNA & MH

r
nasupanu CE, satem mu umenn, 9ro KA=n, KB=2 g X — —.
n n
Ecan momcrasurs Bce sro BMecto CE, KA, KB u CX, To noxy-
quTCA

P=qr—+r nan 22— qx— r=0,

T- 6. ypasHeHHe, KOTOpoe TpeGoBamoch mocrpomts. Korma guar
orpunarexsnel, 10 KA m KB Gepyrea ¢ opmoit CTOPOHH! OT
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roukn K W TOOKMTENBbHEIL KOPCHb HaxXonuTCA B GoxpmeM Cer-
merTe CGK.D10 B ecTh ORUH H3 cIy9aeB TOCTPOEHHA, KOTOPOS

Tpe6oBaioch AOKA3ATH. .
Orxosmate teneps KB B IPOTHEONOJIOKHYIO CTOPOHY, T. ©-

I3MegUTE ero 3Hak nni| 3Han 4 , RIA, 4gTO TO KE caMoe, 3IHaK
n

qJjeHa ¢, n TOT'AA IIO.TIY‘II’ITCH HOCTPOQHHG ypaBHeHHH
23+ gz — r=0.

910 — BrOpO# CIydai. B ormx caydasx CX m NOJIOKATEJ BHEI
ropenb CE ORA3HBANTCA © OfHOI# CTOPOHHE OT JIIHHH AK.
Fem CX n OTpPHIATEIBHBI KOPEHD OKAa3HBAIOTCHA C OAHOM CTO-

r
POHHI IIpA H3MEHEHHWN 3HAKA CX, nam —, BIH (aro TO KE Ca-
n

Moe) BHAKa 7, TO HOXYIAeTCA TpeTdil caydai

2 4 gz + r=0,

B HKOTOPOM BCE HKODHNU OTplZ[IIaTeJIBHBle. Ecnm nepemeHmTL

reneps sHar KB, mid 4  umm me TOABKO ¢, TO MONy9aeTCs
n

gyeTBEPTHIA cIyJai
o3 — qx -+ r=0.

TlocTpoenma paA BCEX JTAX ciydaeB MOKHO HOXYIMTH X ro-
npoGHO J10KAa3aTh, NOMBIYACE peM ke IPHEMOM, 9TO M B IepBOM
caysae. Jlorasas OfuH caydait, Ml CUATACM JOCTARTOYHBIM JHIIb
cera KOCHYThCA ApyrEx. OHn noitasnBaiTcsa GYKBAIBHO TaK
se, MOHAETCA TONBKO HOJOMKEHHS angni.

JlonycrtuM Temeps, To rpeGyerca MOCTPOUTD ryOmaecKoe
ypaBHEHE

2 4 pat 4 1=0,
B KOTOPOM OTCYTCTBYET TpeTnit WieH.

Baas ma Toil e Qurype n IPOE3BONBHOM JIIABEL OTJIOMATE

L3 Ly r
sia HEOTpeeleHHO TPOROIKEHHOMU npamoit AY oTpe3rn KA=—
n
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m KB==p, mpmauem ¢ OfHOH# CTOPOHH OT TOUKH K, ecan 3maxnm
WICHOE p M 7 ORMHAKOBHE, M ¢ TPOTHBONONOMHHX CTOPOH B
OpoTHBHOM ciay4uae. Paspenmte BA momomam s € m m3 neHTpa A
pagaycom AC ommmumte ®pyr CX. Bommmre B sror Kpyr nps-
Myt CX, paBHyI0 IMHAM N BHOpDAEHON IHHEL Hpoeeaure AX
B npopoinxmte ee no G Taw, arobsl AG pasHsioch AK, m qepes
roukn K, C, X, G onmmmre kpyr. Haxoren, memny asram RPY-
roM m mpofosizeHHON B oGe cropommt mpamoit KC smmmmre
npamyl0 EY =AC rak, 9ro6n OpH NPOJOMMEHNE OHA MOIa
mpoiitu 4epes Ttoury G. Ilpamas KY €ygmer omgumm m3 KOLHeil
ypasuenus. Ecam r momomureasHo, 1o KopHH, OKa3EIBAION[AECH
¢ TO# e cTopoHE or Touk:m K, uro m Toura A, mBumIOTCH
DNOIOHUTEABHRIMH, ©CIH K€ 7 OTPHLATENTLHO, TO NOJOMHITEIb-
HHO KOPHH OKA3HBAITCA ¢ HPOTABOIOJOMHONW cTOpoHH. Ecam
HOJIOFRUTSNBHEIe KOPHE JIe#RAT ¢ OJHON CTOPOHEI, TO OTPHLATENE-
HBHIe JIeRaT ¢ JpYroil CTOPOHHI.

JT0 moCTpOeHHe NOKA3HBaeTCH TIPA NOMOME TPEX IIOCJISRHNX
JEeMM cuenyommM obpasom.

Coraacuo Tperneit memme, BY, CE, KA maxomarca B Hemnpe-
PEBHO# mpomoprium, a, corjacHo semme I, CE otHOCHTCH K KA,
kark CX k KY. Ilostomy BY ornocmres ® CE, xar CX u KY.
Hanee, BY ==KY — KB, snaunt, KY — KB oTHOCHTCS kK CE, rar
CX » KY. Ho, coraacno mpegn. 1 wa. 6 »,Hauan“, KY — KB
orHocurcd B CE, xar (KY —KB)XKY v CEXKY, a us mpo-
nopuun CE orHocmrea ® KA, mar CX ® KY, clexyer, 4To
CEXKY=KAXCX. Hostomy (KY —KB)X KY ornocmres k
KAXCX (vax KY —KB & CE, 1. ¢.), rax CX & KY. Ecun
UepeMHOKATE Kpaliinme m cpepunme, 1o (KY — KB)X KY? cra-
Hor=KA X CX?, T. e. KY3—KBXKY?—=AK X CX2. Ho npm
mocrpoenuu KY ABIAA0CH KOpHEM ypaBHeHHs z, KB 6uno=p,

KA=—5’- B CX=n. 3ammmare mosromy smecto KY, KB, KA

n
r

m CX COOTBeTCTBEHHO Z, p, — ¥ n U BH NOJy9dTe, 9T0
n

23— pri=—=r nm z3 — pz® — r=0,
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910 HOCTPOeHUe MOKHO PACYICHUTH HA YCTHPE ciaydas ypas-
Heunit

18 — pr? — r=0, z3— px?--r=0,
22+ pa? —r=0, z3-} pz?+r=0.

f1 yxre morazammepBHIl CayYal; OCTANbHEE ROKA3BIBAIOTCA TOYHO
TAK e; HYAHO JULIL N3MEHATH NojoxkeHne yanull. iMenno, mogob-
HO TOMY Kak, otkjajbiBast KA u KB B opHy CTOPOHY OT TOYKM
K, a nopommrenbHuit Kopens KY B IPOTHBONONO#HVIO CTOPOHY,

MH monyusaz ypaeHexne KY3— KB X KY? = KAXCX? wunm
. 28— pa* — r=0,

Hofmo6HO 3TOMY, OTHIaAHBasA KB B TPOTHBOLNOJOMKHYI0 CTOPOHY
or K @ paccymnad amHajormyno, M mpoxydmm KY3 |
4+ KB X KY?=KAXCX? nun

-} pz? — r=0.
3MeHAA B 9THX [ABYX CIyYafgX NOJOKEHHE INOJOAUTENBHOTO

wopusi KY mu Geps ero ¢ apyroii cropoust or touxnm K m pac-
CYMad QHaJOTUYHO, Bl LpRjeTe ¥ JBYM HAPYTEM CAy9asAM, &

amenno, KY3-L KB X KY?— —KA X CX?, nan

23+ pat-Fr=0,
n KY® — KBX KY?= — KA X CX?, mm
28 — px?-t+r=0.

A oro m GyayT Bce caydam, KOTOpHe TpebOBajOCch [OKa3aTh.
HonycTaM Tenepb, 9T0 IpeiodteHO KyOmYeckoe YpPaBHEHN®

2t pat+-gur=0,

B KOTOPOM HAJMIO Bce WieHH (KPOMe, Mosker GHTh, TPETHETO).
Crpontcsi OHO cuepyomuMm ofpasoM. BosbmmrTe 2 IPOM3BOJIL-

soit mumuut (Par. 94). Ilposepure mpamyo GC =i;— I B TOYKe
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G BOCCTAHOBHTE NEPUEHIMKYIAP GD:I/ L. Barem, ecim pu
P

r MMEIOT Pa3jiMuHbe 3HAKHW, TO W3 neHTpa C OUWIIATE Pajgmy-
coM CD wpyr PBE. Ecam e p m r mMeioT OAMHAKOBHI® 3HAKA,
To m3 1meutrpa D pammycoM, paBHeM GC, OnmMHuTe MECICHHO
Kpyr % , goropii nepeceder mpamyio GA B H (dur. 95), a
3areM m3 meHtpa C paamycoM, pasunM GH, onmmure xpyr PBE.
Ecnu BenmemeEa — ni -—;L% OONOKATeNbHAd (OpH OPaBRILHOM

co0MIOeHNN 3HAKOB YHCEX P, ¢, ¥ B YPaBHEHWH, KOTOpOe Tpe-

B
dur. 9% ®dur. 95
Gyerca mOCTPOMTH), TO OTaAOMHATe GA=— 42 T ¢ voii sme cro-
n np

poHK OT TOYKA G, 4ro m C; B UPOTABHOM cjydae oriomnre GA
¢ npyro#t cropoun or toukum G. B rouke A BoccranosmrTe mep-
neuguryasap AY B Memny HEM B yKe ONHCAHHHM Kpyrom PBE
BOAIINTO HpAMYIo Juumio EY, paBHYO p, Tak, 9TOOH OHa Moria
Opd TpojokeHWE Ipoiitw depe3 Touky G. Ecam sTo cpenarts,
ro juHnA KG Oyner opmmM H3 KOpHe#l ypaBHeHHd, ROTOpOe
Tpe6oBaIOCh NOCTPORTH. lIpm IOOMMTEABRHOM p BSTH KODHH
OyAyT MONORATENbHBIMEA, eciu ToUuKa FE oxamerca Memay G m
Y, m orpAiaTeiabHHMH, ecim TOUKA F owameTcA BO-BHE; €CHHU
e P OTpHOATENBHO, Neno OyjeT obcroaTs HaobopOT.
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IIJI& JIOKa3aTeanrCcTBA 3JTOr0 HOCTPOSHHA MBI IIpejnolujemM
CJACAVIOMHEe JISeMMHKEI.

Jemma I

Onycram Ha AG mepneramkyasp EF m nposenem upsamywn EC,
rorna EG:GC:i=EC?*4-2GC X GF.

B camom peie (mo mpemr. 12 mum. 2 ,Hagan“), EG2=EC?*-|-
1 GC?--26C X CF. NpuGasum & ofenM croponam mo GC?, Tor-
na EG*+GC?=EC*+-2GC*+2GCXCF. Ho 2GC?*-+2GC X CF =
=2GC (GC—-CF), 1. e. 2GC X GF. Creposarensro, EG?--GC?=
—=EC?}-2GC XGF. 4. . &

Jdemma 11

B mepBoM caywae nocrpoenmd, roraa Kpyr PBE upoxomat
yepe3 Toury D, EG® —GD*=2G(C X GF.

B caMoM fele, coraacHo mepsolt memme, EGE--GC*=EC?-}+-
+4-2GC XGF, m ecim m3 O0EMX CTOPOH BHYECTH IIO GC?, 10
EG*=£C*—GC*+-2GC XGF. Ho EC*—GC*=CD*—GC?=
—GD?. Tlooromy EG:=GD?--2GC X GF, m ecam mn3 oGenx
ctopor Buuects GD?, 1o EG® — GD*=2GC XGF. Y. . &

Jdemma III

Bo BrOpOM caydae mocTpoeHus, xKorga kpyr PBE He npo-
xonut wepes toury D, EGEJ-GD?*=2GC XGF.
B camom pene, cornacmo mepsoil aemme, EG?4GCi=EC?*--
—|—2GC><GF Buurs n3 ofemx cropon mo EC2, BH IQIydATe
EG*4-GC*— EC?*=2GC X GF. Ho GC=DH n EC=CP=GH.
3unaunr, GC?— EC*=DH?*—GH?*=GD?® n, caeposarentHo,
EG*GD*=2GC X GF. Y. r. n.
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Jemma [V

GY X 2CG X GF=2CG X AG X GE. B camom nese, u3 nomobus
TpeyronpHukoB GEF, GYA mnmeem: GF otnocutca k GE, Kak
AG v GY, 1. e. (o upemn. 1 xu. 6 ,Hauan*) rax 20G X AG
K 2CG:GY. llepemuoman kpaifigme W cpeiHMe, MH IOIYIHM
206G XGY XGF=2CG X AG XGE. Y. r. a.

IlocTpoenue 3aaus MOMKHO HOKA3aTh NP HOMOINY STAX JEMM
cleaymomuM odpasomM.

B nepsom caysae EG2 —GD2=2G( X GF (coraacmo remme I1).

Ecam ymuomnrs Bce Ha GY, 10 EG2XGY — GD? X GY =
= 2GCX GF X GY = (cormacHo aemme IV) = 2CG X AG X GE.

Hanumare EG--EY mmecto GY u Br monyaure, ato EG3—-EY X
XEG?—GD*X EG — GD* X EY = 2GC X AG X EG, win me
EG*{-EY X EG*—(GD*}-2CG X AG) X EG — GD?* X EY =0.

Bo sropom caywae EG2*-+GD*—=2GCXGF (cormacno mnem-

me III). Ecom ymuomurs Bce Ha GY, 10 EG2 X GY +GD? X GY =
=2CG X GF X GY = (cormacHO IieMMe IV) =2CG X AG X GE.

Braunr, EG2XCGY -+ GD?XGY = 2CG X AG X GE. Hamamure
GE+EY smecro GY m Bu moxyumre, wro EG3--EY X EG?-I-
+(GD*—2GC X AG) X EG+GD? X EY =0.

B mepeom ciryyae, ROrga 3HAKRM 9HCET P H T pasingHEe, KO-

pens ypasuenusa EG Ownin of6osnaden z m GD_—_I/L, EY =p,
P

»
2G=n uw GA=—2L_L, Bo sropom ciy4ae, B KOTOPOM
n np
r
H3MeHseTCA 3Hak auo p, anbo r, GA=—-L 1T Tlonomnm mo-

n np

sromy EG—=z, GDz]/L, EY=p, 20G=nnGA=—L3x T,
P n np

Torga B mepeom cayaae

Pof-prtt (gL~ L)z —r=0,
p p
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T. €.

x84 pr?-j~qx — r=0,

a BO BTOPOM cJIydae
ottt (L g — L) atr=0,
p P
T. €.
a2+ px?~-qr+r=0.

Taxnm ob6pasom, B obomx cayuasx EG ecTh Hacrosmee sHage-
Hue kopua z. Y. T. A.

Opgmnako B KoM U3 O0OMX CIy9aeB MOMKHO BHIJEIUTH €ro
vacTHble cayvad. menno, mepsuil cayuaii pasgeasercd HA cue-
Ayloinuze:

28 -} pr?+tqr—r=0, 234} pr?—qz—r=0,
28— pr?tqxr +r=0, 2°— pz*—qr|-r=0,
23+ pr2—r=0 n 23 — pr?+tr=0;

a BTOpPOHl HA ciaeAyoIue:

22+ prii-qr +r=0, 231 px? — gz +7r==0,
23— pi?tqxr — r=0, 2 — p2? — qxr — r=0,
22+ px? 4-r=0 n x® — pa? —r==0.

JloKa3aTeIbCTBO BCeX DTHUX CJIYIaeB MOKHO NPOBECTH B TeX e
CaMbIX BBIDAaKEHUAX, YTO M JMABYX Y€ JIOKa33HHBIX, H3MEEAA
TOJALKO HOJOKeHHe JHHHUIT.

TaKoBH rIaBHLEe HOCTPOSHHMA 3aAad IpH IIOMOMIA BIHCAHHS
OpaAMoOll JUHUM NAHHON AJIMHBI MEXAY NAHHBIMA 1o IOJOKEHHI0
KPYI'oOM H UpsAMOii, ¢ TeM ycJaoBHeM, 4To0H DPOJOJeHHAs BIIH-
CaHHAs DpAMas MOrJda IPOWTH dYepes NaHHYI0 TOoUxy. Bnucath
TAKYI0 NPAMYI0 MOMHO HOCPeIcTBOM ONMCAHMA KOHXOHAH! NIPeB-
HEX, AJdA KOTOpOil TOYKA, Yepes KOTOPYIO AOFKHA UPOUATH JaH-
Hag npAMad, ABIACTCH IIOJNIOCOM, APyrad, NaHHadg II0 TOJOKe-
HHUI0 @psAMas — HaNpaBadmeil, RJIX acHMOTOTOH, & [AJAHA
BCTaBIAEMO#l JuHEEM — miTepBadoM. B camMoM fgede, 5Ta KOHXOMAR
nepecedeT Kpyr B Touke F, uepe3s KOTOPYI0 HYIKHO IIPOBECTH
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BrnchiBaeMyo npamyno. Ha mpaxrake gocratoumo mposectm mps-
MYI0 MeKAY A2HHHIMHA DO NOJOKEHHI KPYroM M IpPAMOil mp:
HOMOINH KaKoro-1uGo MeXaHmYeCKOro IpmeMa,

damerbTe, YTO B STHX IOCTPOGHHAX BEIWYMHA 7 — HEOIpe-
ReleHHAd M ee MOMKHO BHOHPATHh OPOMBBONBHO, ¢ TeM YTOOH
yroOHee Npucnoco0HTH HOCTPOEHHME K PA3JINYHBIM YacTHHIM 3a-

Y magaMm. Mu npumBemeM npHMepHl
BTOTO MpW ONPENENeHHN HBYX
¢cpefHAX HPONOPHUAOHAIBHEIX, a
TaKke B TPHCEROUH yIJIA.
\ TpebGyercsi HaiiTn [gBe cpep-
E HAX IPONOPIHOHANBHEIX T H ¥
meay a a b, Tar rar peamnau-
\ HH a,%, Y, b HaxomgdaTcAa B He-
i IpepHBHOl mpomopmmu, TO a2
Kl - C "  OTHOCHTCAK 2%, rar x K b, u, 3Ha-
anr, 2%3=a?, mam z* — a?b=0.
B sroM ypaBHeHHHW OTCYTCTBYIOT
KoadunmenTHl p ® ¢, @ BMecro r cromr — a’b. llosromy B mep-
Boii opMe mocTpoeHmit, B KOTOPOMl MEMAY ABYMA MHAHHBIMA IO
nonoskenno npamwvmo EX m YC nposoamres mpamas EY, Ha-
npaBIeHHAasd K paHHoit Toure K, m nmpumatTo, 4to mpaAmad CX =
=nL2, T. €. = —‘:b, g IOMaral 7 paBHHM &,  TorHa CX =
==—=b. Orciofa BHTeRaeT cirejywomee mocrpoerue (Pur. 96).

A1 mposomy mpauyio KA=a, xoropy® xemio momoaaMm B C,
n u3 uenrpa K pamgmycom KC ommcnBal Kpyr XC, B KOTOPDHIA
BrmcHBaKw npamyw CX==b. Memay HeolpeleleHHO UPONOJNECH-
aeiMn mpsameiva AX u CX s Berasasaw E£Y =(CA, tak 4robH mpn
opojgoizkenun EY moraa npoiitm wepes roury K. Jlmamu KA,
XY, KE, CX GyayTr HeIpephBHO HPOHOPIHOHAILHH, T. €. XY
a KE Gyayr AByMA CpeAHEMHA IPONOPHHOHAMLHEIME MEXKAY 4 U
b. 910 mocrpoeHde M3BECTHO.

B ppyroit dopme mocTpoeHmii, B KOTOPOil HAaIpaBIeHHAA
K_pagpo#t Touke G npsamaa EY Bumcama Mesny —AaHHRIMAO

@ur. 96
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no noaosweHuio kpyrom GECX wu mpamoit AK n CX =§2,
— a%h

T. e. (B Hacrodmeln 3agade)== , fl OOJIaralo, KaK W Opempe,

h=a, aro pgaer CX=>~. OcraibHOE JejaerTca caegywmmm 06-
pasom (¢ur. 97).

f1 nposoy upamyo KA==a, pemo ee nmomoxam B C 1 u3
neatpa A pagaycom AK ommcuBaow kpyr KG, B KOTOpHIiT Bmu-
cuBaw npamylo KG-—=2b, npuuem obpasyercss paBHOGeApeHHEII

D

QDur. 97 dur. 98

TpeyroasHux AKG. 3ateM s ommcuBaw gepes Touru C, K, G rpyr
H MeAY ero OKPYKHOCTEI0 M IpOoaoieHHON mpamoit AK Bcras-
as10 npAMyio EY =CK, ranpasiennyo K Touke G. IIpomeras

aT0, Mbl monyumm, aro AK, EC, KY, -;—KG HENpPEepLEIBHO TIPO-

HOPIUOHANBHH, T. €. KC m KY HABAAOTCA IBYMS CpelHHMEZ
OPONOPIMACHANBHBIME MERAY AAHHHIMA BOAMYUHAMA & # b.

HonycTum temeps, uro TpeGyercs pasgoadmTh yroa HAa TPH
paBane gacrm. llyers aror yrom ecrb ACB, a ero umckoMmbie
wacte ¢yrs» ACD, ECD n ECB ({ur. 98).

Ommmem ms mentpa € pammycom CA wpyr ADEB, mepece-
rajomui npamsie CA, CD,CE,CB B A, D, E, B. Tlposenare
AD, DE, EB n AB, nepeceratomyio npsamue CD, CE 8 F n H.
dareM wnapamneasno CE mposegure DG, mepeceraiomyo AB v
G. B cany momobmsa tpeyronsuukos CAD, ADF u DFG anumn
CA, AD, DF m FG 0yayT HeOpepHBHO NPONOPIHOHAIBHEL.



320 JMHENHOE NOCTPOEHUE VPABHEHHH

Hosromy, ecim monosxurs AC=a u AD=z, 1o DF Gyner pas-
g0 Z- u FG—=".Capyroit croponst, AB=BH+HG+FA—GF—
a a

—3AD — GF =3z — ‘i;‘- Homomuym AB=—b, torga b—>3z — =

a at ’
i me

2% — 3atzr—-a?b=0.
B aroM ypasHemmm orcyTeTByeT BTOpOit KOSPPuLmEHT D, & BMe-
¢T0 ¢ I r MH mMeeM — 3a® m -|-a?b. Tarum obGpasom, B mepsoii

$opme mocrpoennit, B xoropo#t p Gumo =0, KA=—n, KB=-L n
n

r - 2 2

CX ==, B 0aIydae sTolf 3ajaunm Oyner KB=—3% 4 CX:“—I;.
n "

E Jast rToro arobn aTm

BeJINYAHE OKAa3aJIMCh
BO3MOKHO @pome, £
moJaral n=—=da,"u To-
rna KB=——3a n
CX=b. Orciona BH-
TEKaeT CIeYIoImee mo -
CTPOEHHMe 3ajayd.
Hposeante amumo
KA=a n ¢ npormso-
TTOJIOMHOM CTOPOHH
@ur. 99 po3pmMute KB = 3a
(dmr. 99). Paspenare
BA B C nomosam m u3 nearpa K pammycom KC ommmmre Kpyr,
8 B Hero Bummmre npamyi CX=4. Ilposegs HeompegeJeHHO
npojpoinxeHuyl0 mnpsamylo AX, summmure Mesxay Heio @ CX mpsa-
Myo EY = AC rar, uroGs npm OpOAOIKREHAN OHA npomiaa uepes
Toury K. Torma XY Gymer —z. Umerno (cM. npeamaymuit uep-
Tesk), Tar Kark Kpyr ADEB==wpyry CXA, xopga AB=xopge
€X, a raxme pasHH Yactd xopg BH m XY, 1o 6yayT paBHb yris
ACB u CKX, araxme yrast BCH n XKY. CnegosaTearHo, yrox
XKY Gynmer tperbeit wactnio yraa CKX. Tarnm obpazoM, MBI

B
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Haiizem Tpersio vacts XKY waxoro-nmmGo mausoro yriaa CKX,
€CIA MemJy HeolpeleleHHO NPONOJIKeHHHIMU Xopaamm CX &
AX pommem npamyo EY =pmamerpy upyra AC, Tak uToGH
oHa Onua HampapieHa K IeHTPY rpyra K.

Orciopa caexyer, uto ecnm ms uemrpa kpyra K omyermrs
Ha xopay CX mnepnenpuryuasap KH, tro yroa HKY Gyger Tpersio
yraa HKX. Ilosromy, ecmm pam Heroropuii yron HKX, To
Tpersi0 3acTh ero HKY MomHO HaiiTH, ONYyCcTHAB Hm3 KaKoii-mmGo

—_——
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@ur. 100

roukn X opHON m3 cropom KX ma apyryio cropony HK mep-
neaaurynap HX, uposegs XE mnapamaenrso HK m sBmucas
memny XH m XE npamyio EY =2XK rax, uto6u npm mpojgoa-
MEHWHU OHA MOrja upoiiTm deped toury K. 9ro MommHO cheaars
eme caepymmnM obGpasoM.

Honycram, uro mam yron AXK (¢ur. 100). K ommoit u3 ero
cropoH, cKareM, AX, BoccramoBuTe mepmeHmuryaap XH n ms
karofi-nu6o rtowxkm K papyro#t cropomnt XK mnposemmre mps-
mylo KE, uwacts woropoit EY (nemamas MeRmy IpPOJOIIKEH-
Holt cropoHoit AX m mepmempmkyiaspom XH) pasHa ymBoeHHOM
cropoe XK. ¥Yron KEA OGyager TOrga TpeTHI0 JaHHOTO YriIa
AXK. Ecam 3areM BoCCTaHOBHTH HepleHAMEYIap EZ u mpoectn
KF rax, aTobH ee gacts ZF, memamas memnay EF m EZ, Gnua
paBHa yaBoenHoit KE, to yrom KFA Gyner tpersio yria KEA.
Taxum obpasom B MO#eTe HPOJOIIKATH TPHCEKNHI0 HEKOTOPOIO
yraa 0e3 KOHOA. JTOT METOJ COmepmHETCH B mpemi. 32 KH. 4
ITanma.

Ecan BH XOTHTE yHOTPeSHTHL AAH TPHCEKUHMH Yriaa APYLYo
GopMy IOCTPOeHHIi, B KOTOpO#i HpAMag BUECHBAGTCA MEMIY

21 Hewron. Beeobman apadMeTnRa
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Apyroii mpsMoit m kpyrom, To 3geck KB 6ymer L n (X = —’;’
n n
— 2
T. €., B cayuae pasbupaemoil ceiizac 3amgaum, KB=— S
n
3
CX=“—:. Ecan nonomutrs r=a, 10 KB=-—3a u CX=056.
n

Orciofia BHITeKaeT Caepylomee MOCTPOEHUe.
IIpoeeaure m3 Toukum K B ONHY CTOPOHY ABe Iipamuie KA=—a
u KB=3a (dur. 101). Pazgemure AB nomonam B C u u3 UeH-
Tpa A paguycom AC omm-
IIATe KPYr, B HKOTOPHIH
BonumuTe npamymo CX =
B =b. llposeaure AX u
IPONOJIKUTE ee [0 HO-
BOI'0 NIepecedeHus ¢ Kpy-
roM B G. 3areM Memay
HEONPeJeleHHO IPOJ0JI-
dur. 101 seHAON mpamoit KC m
5THM KPYrOM BHOHINATE
npamyo EY = AC, npoxoasmyo yYepes Touky G. Ecam mposectn
npamyio EC, To ona 6ymer paBHa HMCKOMOW BelndHHe I, CTATH-
patomeii Tpers maHmaoro yraa KAG.
dto MOCTpPOEHHE BHITOKAaeT M3 IpPHBefeBHON paHee PopMH,
HO Jy4dlie HOJAYYUTh ero cieayiomuMm obpasom. Tak waw Kpyru
ADEB n KXG pasgn u paBHn xopahl CX m AB, To paBHH
yraut CAX aan KAG u ACB, sraunr, CE ecTh X0pjaa TpeThei
gactu KAG. Taxum o6pasom, ecim aad HexoTopwit yroa KAG,
TO [JId OTHCKAHUA ero Tperhelt wactm CAE Mempy Kpyrom
KCG n HeompepeleHHO UpORoaMeHHOI cropoHoli yria KA cae-
ayer Bumcarh npamyio EY, pasHyl noaxyamamerpy AG Epyra
1 HaOmpaBAeHHY k Todxe G. Tak yuymx QeddTh yroid Ha TPH
pasusie wacta Apxmmen (Jlemmsr, 8). 9Tm TOCTPOEHAA MOKHO
6110 OE OOBACHATHL Jerye, 9eM 3TO CHEJIaHO MHOW 3xech. fl,
OJIHAKO, JHEJAJ 3[ech IHOKa3aTh, KaK N3 yie pPa3bACHEeHHEIX
o6MUX NOCTPOSHMY 3a4ad MEl MOMEM BHIBECTH IIpocTeilmue Tio-
CTPOEHAA YACTHHIX 3a7a4.

X3
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Hpome ywasamHHX HoCTPOSHmII, M MOTAM GHI NIPABECTH MHO-
ro apyrux. Hanpmmep, ecim Bu xoTHTe HaiiTH JBe CpejHme
IpONOpHHORaJNIbHEE MY ¢ u b, To npoBepute npamymo AK —b
¥ NepHeHAuKYAApHO Kk Holt AB=a (Pur. 102). Pazpgemnrte AK
nononaMm B I u Ha AK oraommre AH, pasry® paccrosnmio
(subtensa) BI, a na npogossxentoit AB oraomure AC, pPaBHYIO
paccronamio BH. darem Bozbmure Ha amumum AK, mo mpyryo
CTOPOHY oT TOYKM A, aunami0 AD NpousBOIBHON JIMHE n pab-

@Our., 102

uyw et DE. W3 uenrpos D w E ommmure pamuycamum DB m
EC nBa wpyra BF u (G m BcTaBbTe MeMKAY TOCIE[H MK npA-
mylo FG, pasuywo npamoit Al m wuanpapmenuyo k Touke A.
Torga AF Gyger NepBOil M3 [BYX HMCKOMHX peJHHX nponop-
AOHAJNBHEIX .

[JApesnue yamam rtomy, kar HaxogATcA gBe cpefHHAe TIPo-
IIOPOUOHAJNbHLIE TIpM IOMOIHM LHCCOUAH; ONHAKO, HACKOJLKO
VHE H3BECTHO, HHKTO He JjaJ Xopolero cmocoGa onmcaHma sToit
KpuBot oT pykn. Jomyctmm, aro AG ects nmuamerp u F IeHTp
ofipasylomero kpyra nmccomps (jur. 103). Boccranosure B TOY-
Ke F nepmenpuryasap FD n npopommnre ero 6es xoHna. ITpo-
nomwxnare FG no toukm P Tak. yrobm FP 6naa paBHa AMaMeTpy
kpyra. Ilycrs npamo#t mayromnaur PED pemmerca Tak, uTofbr
cropona EP Bcerna mpoxoamma dwepes TOYKy P, a Komey D
21%
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apyroit croponst ED, papHo#i guaMerpy AG mmm FP, Bcerma
gpurajca mo awHuu FD. B takoM caydae, Kak yike Onli0 WO~
razano, Touxa C, cepejuHa CTOPOHEH ED, onumer TpebyeMyIo
nucconny GCK. 1% Ilosromy, ecan Tpefyerca HaliTm fBe cpef-
HWe MPONOPHAOHAIbHEIC MEWAY NBYMA BenmIuHAMA & 1 b,
o monomnre AM —a m BOCCTAHOBHTE NEPTOHIUKYIAD MN=b.
[Tpoennre AN m 3acraBbTe HayTOABHHK PED pBurathes, Kak
GEIIO TOJNBKO 9YTO TOKA3aHO, /0 TeX HOp, IOKA ero ToUKa C me

E
A /\ o
RN S— o K
Q D
Qur. 103

momaner Ha mpamyio AN. Onycrmre ma AP mepnenpmeyiasap CB
7 BospMuaTe otHomennsa { kK BH m ¢ ® BG paBHEME OTHOINGHNIO
MN w BC; rax rax AB, BH, BG, BC GyayT HeUpephHBHO mpo-
NOPOEOHANLHE], TO HENPEpPHBHO NPONOPIHOHATEHL GYAyT Tak-

we a, t, v, b.
IlpuMensas 9ToT HAYrOJNBHAK, MOKHO TOCTPOUTHL M Jpyrue

TeJIeCHEIe 3aJa9d.
TlonycTaM, HAUPEMep, UTO NpPeIOKeHO KyOudeckoe ypaBHe-

HEae
2 pa? + gz —r =0,
B KOTOpPOM ¢ BCerja NOJOMKATENABHO, ¥ OTPHAIATEJIBHO, & P MO-

meT mMeTh ji00oit 3Hax. Ilomosmmre AG = I, pasfiesETe €e Io-
q

R
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nonraM B F m Bozsmute FRu GL — g—, IpUYeM B CTOPOHY K 4
ecim y Bac Gyner ~i- p, u B cTOpory k P B mpoTHBHOM ciaydae.
Hanee, Boccrauosmre mepnemmukyasp FD m oTiomnre ma mom

FQ =Vq. Boccranosute Tamme x FD nepnenpuryaap QC.
Ha cropone ED mayromsmmea sossmure ED n EC, coorser-
CTBeHHO pasnbiec AG m AR, m npunomure CTOPOHY HAYrOJLHHKA
Ha YepTese Tak, 9To0H Touka D momaja Ha npamyo FD, a tou-
Ka C na npavyw QC. Ecau BH pgomomuure napaixeyorpam
BQ, ro LB u Gyner nckoMuM ropem YPaBHeHUA Z.

Jlo chX mop A mM3jgara; NOCTpOeHHe TeeCHEHIX 3afa9 Ipu
[OMOmMM CPefCcTB, MeXaHWIeCKOe NPAMEHOHHe KOTOPHX 0C0O0eH-
HO nerko u Gmerpo. Tak m mpesrme, paspaboras meroq pemie-
HAR BTUX 3aja® OpA IOMOMM IOCTPOEHMS TENECHHX MeCT, IpH-
I K MEICIH, 9TO MOCTPOSHUA NPY OMOIMA KOHWYOCKUX COUOH U
Oecnose3nnl m3-3a 1pynHOCTH MX ONUCAHUA, M 3AHANKCH NOHC-
KaMn Gomee JIerKMX NOCTPOCHRH KOCPEeNCTBOM KOHXOWJE, IHC-
CORZH, HATSKOHUA HUTeH P PasINYHKX MeXaHAYECKHX HPHIO-
meHnlt Guryp, oraasas, Kak Mu yzsaem or Ilamma, opefnovYTeHne
TOTe3HHM, XOTA M MEXaHHYECKUM CPENCTBAM, a He GeclIoie3HEIM
YMOSPATENLHHM CHEKYIAUMAM B obnactm reomerpuu. Taw, cam
BenmKnit Apxumen npeneGper rpucernueit yIJI23 Py HOMOINA KOHX-
IECKUX CeeHmil, KOTOPhle NPUMEHSAIN [0 HeTO Jpyrue TeOMeTPH,
u B CBOMX ,JleMmax“ moknsaim, Kar pasjgemuTs YOI HA TPH 4acTh
10 y#e n3nokennoMy navu merony. U ecim yme npesuue npeg-
ORI CTPOUTH 3amavm UPN IOMOMH QUIyp, B UX BpeMsT He monoy-
CRaBIINXCA B reoMeTpmu, 0 B eme Goasmeit Mepe CIeIyeT OTHATh
NpefnoYTenne TuM QUIypaM HHIHE, KOIJA MHOTHOC AOLYCKAIT HX
B reOMeTpHIo, TaK e KAK U KOHOYECKHe COTCHI.

Brpouem, s e cornacen ¢ Toii HoBoi Rareropmeit reoMerpos,
WOTOPLIG BRMOYANT B reoMeTpHWI0 Bce (urypu. Ux IPaBHIIO,
COrMacHO KOTOPOMY UDH HOCTPOEHWH 3a[ad Bee JIRHUM AOIyc-
RAIOTCA B NOPAAKE BO3PACTAHAA YACIA A3MEPEHU OIIpeleAAIOMUx
UX ypaBHeHH, IPOU3BOJIBHO I JHIICHO TEeOMETPHYECKOr0 OCHOBA-
HnA, Bomee Toro, omo mommo, Bens, cormacao aromy mpasmay,
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KPYr ciefyeT OGbeANHHTL ¢ KOHMYECKHMH CEYCHUAMH, a MEMLY
TeM BCe TeOMeTpPH O0beJMHAIOT ero ¢ NpAMoil JmHMeil. A mo-
CKOJBKY NPABHJIO 3TO HEYCTOWYMBO, MOCTONBKY OTNANAET OCHOBA-
HHe [l TOTO, YT00H JONYCKAaTh B M€OMETPUIO BCe aHAJIUTHYECKUES
JAHPM B M3BeCTHOM IopAjxke. fl momaralo, 4To K ILIOCKOil reo-
METpHH CJelyeT OTHOCHTH JUIUb NPAMYI B KpPYr, N0 KpaitHei
Mepe [0 TexX nop, NOKa He HAaWAyT Kakroil-imGo cnocoG pasim-
YaTh JIHHUAW, COIJIaCHO KOTOPOMY NpAMad U KpPYrosad JUHMM
morim Ob1 GHTH 00'bERUHEHH BMECTe M OTAEJNEHH OT BCEX APYTHX.
Ho pmame u Torma umciio juHu@ii B HacToAMEN! IJIOCKOM reomer-
pan He yseawdmaoch Oul. Bens naockmmu ABASIOTCH Bee PUTYpH,
AONyCKaeMble B IJIOCKOW IeOMeTpmM, T. €. Te, OTHOCHATEIBHO KO-
TOPHIX reoMeTphl TPeGyioT, 9TOGH OHW ONMMCHBAJIHNCh HA MIOCKO-
cTH. A BCAKAS IIIOCKAA 3a/1a49a eCTh Ta, KOTOPYIO MOKHO TIOCTPOUTH
¢ HOMOMBI0 maocknx ¢uryp. Taxum ofpasom, ecim B mIockyio
reomMeTpuIo GYAYT BRIIOYEHH KOHAYECKUE CedeHUsT U Apyrue Goree
CIOMHBIe (HIYPH, TO BCe TelecHHle W cBepXTellecHBle 3ajavi,
KOTOPbi€ MOMHO HOCTPONTH NpPH HOMOINW 3THX QUIYpP, OKAKYTCA
TVIOCKAMHM 3ajadaMu. A Bejib BCe INIOCKHE 3a/ja4il — OJHHAKOBOLO
nopsigka. llpavas auaEA a”HanMTRYeCKN IpomIe, YoM KPYT, OHAKO
3a7a4A, KOTOPHIE CTPOATCH ¢ MOMOMIBIO OXHUX IPAMEIX, NPAHAJIe-
AT TOMY He HODAAKY, 4TO M 3a/ja9H, KOTOPHE CTPOATCA IpH
momomu Kpyros. Ecam nocrymuposate atm Bemm, TO Epyr
OPUBOANTCA K TOMY #e HOPAAKY, 4TO W upamasa. Eeam mo-
CTYJUPOBATH AHAJOTMYHHIM OOGPA30M, YTO BIJIMIC ONUCHIBACTCH
Ha IJOCKOCTH, TO OH, I'OPa3A0 MeHbHle OTIMYAACH OT KpY-
ra, 4eM Kpyr or upaMoil, elle CKOpee HPHUBENETCH K TOMY Hie
nopAary, 9ro » Kpyr. Ecam xro-imGo, paccmaTpumas siuruiic,
BCTPETUTCH ¢ KaKo#-nmnbo TemecHON 3ajaueii u MOCTPOUT ee npu
NOMOIE JTOrO e JINMICA W KPYra, TO 3ajgada GYAET CIUTATHCH
IWIOCKO#, 160 OHIO NMPeANOJOMKEHO, 9TO HIIANC ONHCAH Ha ILIO-
CROCTH U YTO [JIA HOCTPOCHHA HYMHO JHUIIb €IHe ONHCATh KPYT.
ITo roii swe nmpuuure m BeAKaA INIOCKAf 3a74ad9a MOMKET GHTb ITO-
CTpOeHa NIpE IoMommn fAaHHoro sanmmnca. Haopmmep, ecim Tpe-
Oyerca maitu uentp O pamboro saammca ADFG (dur. 104), s

e ¥
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nposeay ase napaanean AB, CD, mepecewawmme sianamnc B A,
B, C, D, satem pse apyrue mapamwienu EF, GH, nepeceraiomue
onxmoc B E, F, G, H, pasmemo nx momomam B I, K, L, M
n nposeny IK, LM no nx nepeceuerus B 0. 310 — peiicTBUTEINH-
HOe ToCTpoeHme INIOCKON 3ajaum npm momomu siaunca. Ilpn
3TOM HEBaKHO HHM TO, 9TO SJIIHUIC AHAJUTMIECKH BHIPasKRaeTCH
ypaBHeHNMeM JBYX u3MepeHmil, Hu TO, 9TO OH TEOMETPHYEcKH
noposkpaeTca Kar cedeHme TedecHoil ¢urypni. Ilpepmonomenue,
COTJIACHO KOTOPOMY SJIIIUIC PACCMATPMBAETCH KaK yiKe ONMCAHHHIM
Ha IUIOCKOCTH, NPUBOAMT BCE TeJIeCHBIe 3aja4l, CTPOAMHKECH HpH
ero MOMOIIH, K IOPARKY INIOC-
KAX, 2 TaKAe K 3aKJIIOYCHNMIO,
YTO [PH €ro IIOMOWIH CIIpaBef-
JIABO MOKHO CTPOMTH H BCe
INIOCKNe 3ajavd. TakoBO Bedb
ycioBme IOCTY3AaTa; TO, 4TO
MOKHO NPEMTIONIOMATE CAeNaH-
HEIM, JO3BOJIACTCH PacCMaTpH-
BaTh KAK YyiKe CAeJaHHOe H
panHoe. TakmMm oGpasoMm, ecam
OpHEHATH TOT HOCTYJAT, 9TO 9J-
JIAIC ONMHCAH HA IVIOCKOCTH, TO
BCe 3ajlayl, KOTOPHE MOMKHO NOCTPOMTH TpH IOMONiM DJLJIMICA,
MOMHO OyfeT OTHEeCTH K MOPANKY MJIOCKAX W Bce INIOCKUe 3aJa4u
MOKHO OyIeT CTPOMTH IPH MOMOINY BSIJHICA.

Tarwnv ob6paszom, HeoOxoguMo ANGO cMeHlaTh APYT ¢ APYrom
IIOCKUe M TelecHsle 3ajadn, JaAu00 HCKIAKYATL U3 IJIOCKOMI
reoMeTpud Bce JUHHHM, KpOMe OpAMOfi ¥ Kpyra, eCiM TOJBKO
B YCAOBAM IIOCTPOEHHA HEKOTOpoil 3ajgaum He 3ajaHa Oyzer
Rar-1u00 Karaa-Hubyae npyras amama. HecomHeHHo, ofHAaKO,
9TO HAKTO He JONYCTAT cMeIIeHUs MOPAAKOB 3afad. TakuMm obpa-
30M, U3 IFIOCKONW TeOMeTPHY HOJKHE ObITh HCKIIOYeHH KOHMYECKHE
ceqyeHusd, a TAKKe Bce HMpoume QUTYPH, 3a MCKINYCHUEM LIPAMOIi,
Kpyra, a TaKkKe TeX, KOTOpele MOTYT OKa3aThCH NAaHHHIMU B yCJIO-
Busx 3apad. Takum of6pasoM, BCe 9TH ONMCAHNA KOHHUECKIIN

@ur. 104
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CedeHAN Ha NJIOCKOCTH, KOTOPHE TaK HPABATCA COBPEMEHHEM
reoMerpaM, YyJAH reoMerpmu. TeM He MeHee, KOHHYECKH® ce-
9eHAA He NOJIKHB OHTh HCKINYeHH N3 reoMeTpnmd. B camom
fiele, XOTHA OHH He ONMCHIBAIOTCS reOMeTPHYeCKE HA WMJIOCKOCTH,
HO MOPOAAIOTCA Ha MIOCKOH HOBEPXHOCTH reOMeTPHIECKOr0 Teia.
Honyc o6pasyercsi reoMeTpnyYeckn m IepeceRaeTcs reoMeTpage-
CKOIl mimockocTso. Illomywalommiics nmpm sToM cermenT KOHYCAa
8CTh reoMeTpmdeckas Qarypa m 3aHAMAeT B TENECHOH reoMerpnu
TO K@ MECTO, KAKOe CerMeHT KPYyTa B INIOCKON reoMeTpum; 3Ha-
94T, OCHOBAaHHWE J9TOr0 KOHMYECKOI'0 CerMeHTa, Ha3HBaeMOe KO-
HU9eCKAM cedeHUWeM, ecTh reomeTpmieckas Qurypa.

Taxum 06pasoM, KOHHUECKOe ceUcHHE NOMYCKAETCHE B TeoMer-
paE [OCTONBKY, HOCKOABKY OHO ecTh IOBEPXHOCTH TeJNa; HO
TeOMETPHICCKAM OHO ABIAETCA IHIMb HOTOMY, 9TO IIODOMAAETCH
IpA TepeceYeHMH Tela, OTYero B NPeMUNe BPeMeHa OHO W Jo-
NYCKAMOCh TOABKO B TemecHOH reomerpmu. OpHaro Tawroe ofpa-
30BAHMEG KOHHYGCKHX CEUCHUN TPYAHO M 0GnYHO GecmonesHo aus
UPaKTAKA, KOTOPOH OCOGOHHO JOMKHA CHYMHUTL TeoMeTpHd.
IlosromMy npepHme mpuGeraXn K pasINYHEIM MCXaHHYECKEM OLH-
canmAM Quryp Ha miaockocrd. Ilo mx npamepy m mu paspaboraau
npeRsaymme NocTpoerHas. JlomycTnM, 4To 9T@ HOCTPOEHUS — Me-
XaHHYOCKHe; TOT[A MEXAHWYECKHMHA ABIAITCA IOCTPOSHHA TPH
IOMOIA KOHMYECKAX CeYeHNH, ONMCAHHHX HA MAOCKOCTH (KAK 9TO
OOHIKHOBGHHO HENAT Telleps). JlomycTHM, 910 HOCTpOeHHA npm
NOMOMM IAaHHEIX KOHAYECKUX CEeYeHMIl — reoOMeTpUYecKHe; TOraa o
IOCTPOCHHAA LPU HOMOIMM BCSAKAX APYTHX RAaHHLHYX (uryp spia-
10TCA TeOMETPAYCCKAMA U NPRHALIOKAT K TOMY 7Ke MOPAIKY, UTO
1 NOCTPOEHNA ILTOCKUX 3ajad. Her ocHOBaHMA mpenouecTs B reo-
METPUA KOHHIECKHe CeYeHmMA APYyruM (urypam, 3a NCKIOICHHEM
PasBeé TOro, YTO OHM BO3HAKAKT NPU CeYOHEHM KOHYCA; BOOGmIe
oHE 0ecIOIe3HH B NPAKTHKe peureRna 3axad. Ho, mus Toro wro-
651 He Ipene6peYs MOMHOCTHI0 HOCTPOSHUAMH IPH NOMOINE KO-
HOYOCKUX CeveHmit, GyHAeT yMecTHO CKa3aTh KO-9TO0 W O HEX,
OpAYeM MBI DAcCMOTDPHM TaKMe HeKHH YypoOHHIY cmocol omm-
CAaHAA OT PYKH.
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Cpenn KOHWYeCKUX CceweHmM BHIIMIC HABIASTCA CaMEM IpO-
CTHM, HamboJiee M3BECTHHIM M HamboJee pPOJCTBEHHHM KpYyTy, U
ero Jerde fpyrux oOoucaTh Ha ILIOCKOGTH OT pykda. Muorue orgaor
OpefnoYTeHne Hepej SIIRICOM TMapaboie BCIENCTBHE IPOCTOTH
BHIpaskatoniero ee ypasHeHmA. Ho B cmay Toro e ocHoBaHmA
mapabosy caejoBaio OH NpeAmoYecTh CAMOMY KpPYTY, a $TOrO
HOKOT/A He jenalor. llosToMYy paccyskieHme, ONHPAIOIeeca Ha
npocToTy ypaBHeHUdA, He BhjepxmBaer Kputaru. CoBpeMeHHH®
reoMeTpPH CIHIIKOM YBICKAIOTCA YMO3PHTEIbHHIMU CHCKYJIANMA-
Mu oTHOcHTENhHO ypapHeHmit. IlpocTora ypaBHeHmit mMeer aua-
amTEIecKoe 3HadYenne. MEL jKe FOBOPHEM 3/{eCh O CHHTETHYECKOM II0-
CTPOeHUN, a 33KOHH IOCTPOEHHS BOBCE He JUKTYIOTCA aHAIM3O0M.
AHanns DPEBOAUT K IIOCTPOEHHIO, HO OHO He Oy[eT IOJIMHHEIM
HOCTpORHHEM, IipesxAe deM He ocBoGopmreAa oT aHauamsa. Iloka
B HOCTPOGHHH OCTaeTcA XOoTA OH Majefinmil cjaep aHAIM3a, OHO
elie He ecTh mogmmpHoe Toctpoenme. Iloctpoerme camo mo cebe
COBEPIIEHHO ® ¢BOOONHO OT IPAMECH aHANMTHYSCKUX CICKYIANMii.
IIpocrora QUryp 3aBECHT OT IDPOCTOTH MX 00pasoBanuA U Npef-
crapiaeHns. He ypaseenme, a (reoMerpmyueckoe HIH MEXaHHYE-
CKOE) OIIMCcAaHme HOpoKAacT Purypy @ pmeaaer (olee JerkKaM ee
npexcraniaenne. IlosroMy MHE oTBegeM LEpPBOe MECTO DIIHICY ¥
NOKa7keM, KaK CTPOATH YPaBHEHAs IPHW moMomu Hero. 137

JlomycTEM, 9TO NPEAJNOKEHO KyOmUecKoe ypaBHEHUe

x? = px® -+ gqx 4 1,

B KOTOpOM p, ¢, r 0003Ha4aloT faHHHe Ko’()PRUAEHTH 4YIE€HOB
ypaBHeHUS ¢ HX 3HAKaMd - W —, IPHHYeM MOIyT OTCYTCTBO-
BATh KaK ORWH m3 Ko3$PunmeHTOB p W ¢, Tar # 06a BMecTe.

Msr moanyumM ceilgac IOCTPOEHHA BCEX KYOMYECKEX ypaBHe-
HEi OpHE NoMoOmHE caexpylomeil e¢juHONl omepaund.

Orxosute B OAHY CTOPOHY OT TOo9kM B Ha Kakoi-HEOynb
naHHEOM INpAMoil kaxme-nmbo naBe unpamhie BC m BE, a Tarme
BD, cpenaolo mporopumonanbEyio Mmexay BC m BE (¢ar. 105).
O6Gosngaypre BC 4wepea n W OTIOMATe HA TOoH e NPAMOY
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BA = -1 upuuem B cTOpOHy TOUKM (, eciH y Bac 6ymer —q,
n

U B IPOTHBONOJIOCMHYI0 CTOPOHY B HPOTHBHOM CJIyd3e. Bocera-

gopute B Touxe A mepmeHmuKyaAp Al u OTIOMHTE HA HEM
r

AF = p, FG = AF, FI = —, a TaKme FH, otHOCAIYiOCA K
n

FI, vax BC x BE. Ecaim p m r uMEIOT OJMHAKOBGIE SHAKM, TO

FH u FI pommunl OHTH OTJOMEHH B OJHY CTOPOHY OT TOYKM

F, w Touke G, a ecIm p W 7 MMEOT DAIAMINLIE 3HAKH, TO—

(M 105 Y 4

y Hanpasaeuun K touke A. [lonmoauute mapanaesorpaMbl TACK
u HAEL u n3 uentpa K omumure pagmycom KG KpyT. Ha au-
anu HL ¢ Toit mam Jpyroii cTopoHsl oT Toukm H BO3RMATE
smano HR, orsocamywca w HL, wax BD x BE. Ilposennmte
GR, mepeceraiomyio EL B §. Ilyers anHua GRS ABAKETCA TAK,
ato ee Touka R MOCTOAHHO Haxoautcd Ha mpsamoii HL, a Touxa
S ma mpamoit EL, mnoka ee TperhA TOYKA G, onmcHBag DIINIC,
HO BCTPETAT KpPYr, KaK 5TO BHJHO B TIOJOMKEHHNN YpG. Kopuem
ypaBHeHns GyjieT MOJOBMHA MOPIEHAUKYIAPA yX, OUYIMEHHOrO




w % fA

JMHEMHOE I[IOCTPOEHUE YPABHEHUN 331

Ha AE w3 toukm Berpeau y. Howen G mau vy amueiikm GRS,
WIM YpG, MOKET BCTPETHTb KPYI B TAKOM YHCIAE TOYEK, CKOMBLKO
HMEeTCA BO3MOMHKX KOpHeil. Ecam r nmomommrensHo, TO KOPHH
pacIogoskedHsie OTHOcHTenbHO FA ¢ Toil e CTOPOHH, 9TO U JIU-
Haag FI, uposefeHHaA OT ToYKM F, OYAYT HOAOKUTENHHHIMH,
a Te KOPHH, KOTOpHe paclloJioeHH OTHOCHTeNbHO KA B mpo-
TUBOILIOJO/KHYI0 CTOPOHY, OYAyT OTpPHIATENBLHHIMH; €CAH iKe 7
OTPHUIATENBHO, TO Ha00OPOT.

JT0 INOCTpPOeHHe [OKa3hBAaeTCA [PU IIOMOMM CHOAYIOMAX
JIeMM.

Jemma |

B upepmosomenusx moctpoenua  2AC X AX — AX? =
= vX?—2AI X yX + 24G X FI.

B camom peme, oueBmgHO, uto Ky®— CX? = (yX — AI)Z.
Ho Ky*=GI2P}+ AC*u CX?=(AX — AC), 1. e. = AX? —
—2AX X AC +"AC*. 3uawur, wux pasEOcTh ccTh GI?
4+ 2AXXAC—AX2= (yX — AP =vyX*— 241 X yX 4- A=
Boiytate u3 obemx crtopon mo GI2, ocramerca 24C X AX —
— AX? = yX2 — 241 X ¥X — AI* — GI?. Ho(cornacuo mpena. 4
k. 2 ,Havaan“) AI? = AG® -+ 2AG X GI 4 GI? u, caepo-
BatenbHo, AI2— GI2 = AG® -+ 2AG X GI, 1. e =

= 246G (‘%G+ GI), nm = 2AG X FI. Ilosromy. HaxoHer,

\

2AC X AX — AX*=yX2—2AI XX+ 246G X FI. 4. r. &

Jdemma [I
Iipn MPERHAX MOCTPOCHUAX 2AE X AX —AX? =
= L x Xy — YL g x xy L 246 XFI
FH FH

W3BecTHO, 4Yro Mpm yKa3aHHOM Bhille NBUMKCHUHN JIMHEUKU
¥pG TOYKA Y ONHCHIBACT DILIMIC, I@HTP KOTOpPOro ecTh L, a nBe
ocu copiagalor ¢ upameivu LE u LH. Ta och, xoropad JemaT
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ma LE, pasma 2vp, mum 2GR, a apyras, nemamas Ha LH, paBsHa
2ys, mam 2GS. OrHomlemme mX MesKAy coGoio GymeT To e, 4To
anann HR w anEmn HL, wmm me amanun BD w nuemn BE.
HosToMy mHomepeumas CTOpPOHA OTHOCHTCA K TINAaBHON MPAMOIL
cropone, kark BE w BC, mim wak FI w FH. Tax war y7

ecth opaumpata ¥ HL, To mo upmpopme »mmmumca GS2— [T2 —

— %x Ty?. Ho LP? = AE—AX n Ty — Xy —AH. Ton-

CTABAM KBaJIpaThl 3TAX BEJWYWH BMecTo L72 m T—yz; Torma GS2 —
—AE? - 24E X AX —AX® = FF_;X (Xy® — 2 AH X Xy

~+ AH?). Ho GS*— AE? — (GH - LS)?, ufo GS ects THTIOTEHY -
33 NPAMOYTONBHOTO TPEYTOABHAKA, CTOPOHH KOTOPOr0 PABHEEL
AE u GH LS. Jlaree (B cnny nopobus Tpeyronsumxos RGH
u RSL), LS orrocmres k GH, wax LR v HR, u, componendo,
GH |- LS ornocurea x GH, rax HL w HR, wm, BO3BOjIA OT-

momenns B kBagpar, (GH -|-LS)? ormocurcas ® GH?, gRax

HL*w FR?, 1. e. (mo moctpoenuo) xak BE? w BD?, 1. e. Kak
BE v BC, wnm rax FI w FH. Taxum o6pasom, (GH 4 LS§)? =

= XL CH2. Buawur, G§* — 4B = TLgpeu L x GHr-
FH FH FH
FI

+2AE X AX —AX? = TR (Xy2—24H X Xy-} AH?).
Brutare #3 00eAX CTOpOH  HO % X GH?, ocranmercs
2AE X AX — AX2— % (Xv:—2 AH X Xy - AH? — GH?).

Ho AH = AG -+ GH, snawmr, AH? = AG* | 2AG X GH -}
-+ GH?. Ecam us ofemx CTOPOH BEIIECTH 10 GH2, To B 0CTATKE
Syner AH?— GH? — AG® -} 2AG X GH, wnnz AH? — GH?*—
— 246G X (‘12‘3 + GH) — 24G X FH. Taxum obpasom, 24E X

XAX —AX2 — }% X(Xv2 — 24HX Xy -+ 2AGX FH), 1. e. —

_ _FI x)_(?-—%AHX Xy + 246 X FI. 4. 1. 1.

FH
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Jemma III

B mpeskHEX HpefUONIOMEHUAX AX otnocmrea ¥ Xy — AG,
rak Xy & 2BC.
B caMoM jjelfe, ecid H3 BeJIWYHH, PABHHIX, BO BTOpO# JemMme,

BLIGOCTh BeJMUYMHE, paBHsle B TepBolt, To B ocrarxe Oymer

HI = 2FI
e — < AH 2A1
2CEXAX FH Xy i X Xy - X Xy. Ecam obe

cropors ymHoxuts Ha FH,10 2FH X CEX AX=HIxX Xv>—2FIX
X AHX Xy -+ 24AI X FHX Xy. Ho AI=HI-{- AH, 3maunr,
OFI X AH —2FH X AI=2FIX AH —2FH X AH —2FH XIH.
Tamee, 2FIX AH —2FHX AH =2AHXHI = 2AH X HI—
— QFHX HI=2HI X AF. 3naunr, 2FIXAH —2FH XAI=

—OHIX AF u 2FHX CEX AX=HI X Xv®*—2HI X AF XXx.
Taxmm oGpasom, HI orsocurca w FH, war 2CE X AX
& Xy? —2AF X Xy. Ho, no HoCTpoeHHIO, HI orsocarcs k FH,
kax CE ® BC, m, smaumr, rak 2CE X AX x 2BC X AX, Ta-
kM obpasom, 2BC X AX =Xv? — 2AF X Xy (uo mpemx. 9 KH. D
_Hauan“). Ho Tar Kax DPAMOYFOJLHUKH PAaBHH, TO CTOPOHH
nponopuuoHaJEHH 1 AX OTHOCHTCA K Xy —24F (1. e. Xy—
— AG), rax Xy ® 2BC. Y, . 1.

Jemma IV

Bece B rex me upegmosonenaax 2FI ormocmres k AX —
— 2AB, rax Xy ® 2BC. '

B camom jeie, ecim W3 BeJmYMH, PAaBHHX B TPeThell JioMMe,
r. e. 2BC X AX=Xy?—2AF X XY, BHYecTh BeJIU4NHb], PABHLO
8 mepBolt iemme, To B ocraTke Oymer —2ABXAX - AX? =
= 2FI X Xy — 2AG X FI, . e AX X(AX — 24B) =
= 2FI X (Xy— AG). Ho Tar Karx HPAMOYTOJNLHAKH PABHH, TO
CTOPOHH TponopimoHadbHsl m 2F] orHOCHTCH K AX —2AB, rax
AX ® Xy— AG, 7. e. (cormacHo TpeTheit iIeMMe), KaK Xy &
2BC. 4. 1. n.

HaroHel, mocTpoeHne 3aja4l JOKA3HBAETCA IPH MOMOIH
STHX JIEMM CIeJYImuM o0paszom.
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Ho 4erseproit memme, Xy ortHocmres k 2BC, waw 2FI x
AX —2A4B, r. e. (no upepn. 1 xu. 6 ,Hauan“) xar 2BC X 2F1
kK 2BC X(AX — 2AB), nnn & 2BC X AX — 2BC X 24B. Ho, no
Tpetrheit neMme, AX ormocutea x Xy — 24AF, wak Xy r 2BC,

wim me 2BCX AX=Xy?—2A4AF X Xv, n, sHaguT, XY OFHO-
entca k 2BC, kak 2BC X 2F] v Xy2 — 2AF X Xy — 2BC X 2AB.
Ecau nmepemuomnth xpaiiHme u cpepgnme, 10 Xvy3 — 2A4F X Xy2—
—4BC X ABX Xy=8BC*X FI. Ecim & oenm CTOPOHAM HpPH-
6aButh mo 2AF X Xy2 4 4BC X AB X Xy,10 X13=2A4F X X2t
~+ 4BCXABX Xy 4 8BC*X FI1. Ho B nocrpoenum, KOTOpOe Tpe-

Oyercss mOKa3aTh, é— X+ 6uina pasHa kopHIO ypaBHeHusa z, AF =p,

BC=:n, AB=2 y FI=%. Tarum ob6paszom, BC X AB=q u

n n
BC*X FI=rv. Ecan mopcraButh Bce 910, TO MOAYYNTCH, UTO

1= px? 4 gz - r.

= R i

Caepcreme. Ecum nmonomurs iunum AF u AB pasHbMu
HyJa10, TO, N0 TpeTbeil u verBeproii semmam, 2FI Gymer ortHo-
curbea B AX, wraxk AX ¥k Xy u wak Xy k 2BC. WUz sroro
BHITEKAeT CHOcO0 OTHICKAHUA [BYX CpPefHHX IPOHOPLHO-
HBJBHEIX MeMK[Y KAaKMMH-In00 [ABYMA [aHHHMH BeJnImHAMMU
FI an BC.

Hoywenme. fl usnommm moxa TONBKO METON NOCTPOCHAA
KYOHYECKOTO ypaBHeHHA TP NOMOINE BJIMICA, HO NIPAaBHIO 3TO
Ooslee o0miero Xapaxrepa ¢ pacIPOCTPAHAETCH HA BCe KOHUTE-
ckme cedeHus Oe3 pasauumsa. B camoM feise, ecanm B kejaere
BMECTO BJIIANCA IPUMEHHTEH rMOepdoiy, TO OTIOMkuUTe auHnu BC
u BE B pasune cropous ot roukn B. Touwku A4, F, G, H,1, K, L
M R OnpenenaioTcs NONPEMHEMY, ¢ TeM IUINL OTIMYHEM, YTO
auaasas FH pommaa Oure oraomena or F B ¢cTopoHy, mpoTHEBO-
nonoxuyw I, wro HR cmepyer ormossmts He Ha HL, a mo obe
cropornl ot TourE H Ha aumum AI, u dto BMecTo mnpaMoil
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GRS cumenyer mposecTH JBe APYTue lpAvVbe, HAYOiAe OT TOYKH
L ® geym roukam R, R n caymamue AacUMITOTaMH TIHIlep-
Goapt, Onummute rumepbody, HpPoXOAHIIYI0 uepe3 To49Ky G H
uMeomylo acnvrrorst LR, LR, u u3 nentpa K onumure pagmycom
KG wpyr. llomosuEb HEpHEHAUKYISPOB, ONYIIEHHHX H3 TOYEK
mepeccueHns runepGoasn ¢ Kpyrom Ha upamyio AE, 6yayr wop-
HAME TIpejiodseHHOTo ypaBHenms, Bce 3To Joka3niBaeTcs, Hax
¥ paHblie, ecil TONbKO Hajie:kammum o6pasoM M3MEHATH 3HA-

Ecam ske B craHere mpuMmeHATH Napaboay, To roura E yaa-
AuTcA Ha OGeCKOHeYHOe PaccTosSHme UM, TaKuM oOpasoM, ee OpaTh
He HYkHO, a Touka H coBmager ¢ Touwoit F. Ilpm srom gepes
rouku G u A Hymmo Oymer onmcars napaboxy ¢ ockio HL m
rIaBHOM HpAMoit cTopoHoit BC; BepmmHa ee OyAeT HaXOAUTHCH
OTHOCUTEeNbHO TOoukHm F ¢ Toif ke CTOPOHH, ¢ KAKOH TOYKa
B pacrioioseHa OTHOCHTENBHO To4Km C.

C ToukM 3peHUS AHAMUTMYECKOW MPOCTOTHI MOCTPOCHUA IIpH
momomu Tapaboas — npocreiiiine u3 BceX. 3a HAMH CJAGAYIOT
MOCTPOGHAA NpH NOMOIM TImHep0oJbl, a TMOCTPOEHUs INpH Io-
MOIM 9JauHca 3aHmMalor Tperse Mecro. Ho ecan npu ommcanmm
¢uryp CYMTATHCHA ¢ NPOCTOTON MX BEIYCPYMBAHWA, TO DTOT HO-
PANKOK HYKHO H3MEHUTH.

OrHOCHTENPHO HTHUX MOCTPOEHMIl CIeAyeT 3aMeTHTh, 4YTO BH[
sJlIuIca U TrrOeplosnl ompefelseTcHd OTHOINCHHEM TIJIaBHOM
IpAMON CTOPOHH K MONEpPEeYHON CTOPOHe, a 9TO OTHOIUEGHNE €CTh
oTHouieHue JnuHnit BC u BE, n 1I09TOMY €ro MOKHO CYHATATH
n3pectHEiM. Ho y mapaGoabl uMeeTca TOJNBKO OAWMH BWJ: Dapa-
Gona momygaercs, ecau p3arh BE GeckoHeuHolt gamaAbl, Tarmm
o6pa3oM, Befikoe KyOmYecKoe YpPaBHeHuE MOMKHO IOCTPOHTH IpH
[HOMOIIY KOHHYOCKOIo CeYeHMA JW060ro JaHHOro BRja. A [ TOTO
yroGH mpeobpazoBath (uUryps, faHHEe IO BBAY, B (QUrypH,
[AaHHHe 1[I0 BejJuuYmHe, HYHO YBEJIHYNTH WM YMEHBIIATH B JaH-
HOM OTHOLICHHU BCe JMHNA, OPH IOMOUIW KOTOPHIX (UIYpsl
zapatorca mo Bupay. 13 Tarum o6pasoM, MB MOeM MOCTPOUTE
Bce KyOUueckume ypaBHeHHS HpE IoMomM JXi000T0  JaHHOIO
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KOHAYECKOTo ceueHnd, Bojee moipoOHO BTO MOMKHO 00BACHNTD cae-

nytomuM obpasom.
TpebyeTcss mOCTPOUTh Karoe-nmnbo KyGwUeckoe ypaBHeHHe

B=pr?tqrr

opa HoMoOtH HOKOTOpPOro JaHHOI'0 KOHWYIECHKOTO CEeYeHHusHA

(dur. 106, 107).

I K ]
gossasommass ™

: :

: S

H ;

‘F :

ATB ¢

Qur. 106

M3 maxoii-yymbo Touxm B ma OGecromeunolt mnpamoit BCE
oraoxure nse namusl BC m BE, mpudeM B OJHY CTOPOHY, €Ciam
KOHHYECKOE CeYeHHMe €CTh 9JIAUIC, M B HPOTHBOHOJOMKHEE CTO-
POHHI, ecim oHO ectb rmmepbosa. Ornomenme BC r BE Bo3B-
MATe PABHEIM OTHOIIEHMIO IIaBHON HPAMONl CTOPOHH HAHHOTO
cevenus K ero momepednoit cropone, OGosnaunre BC depes n m

ormommare BA=2 B cropomy C, ecim ¢ OTPHHATENHHO, W B
n

IPOTHBOTIOIOMHYI0 CTOPOHY, €CJHE OHO HOJIOMHTeNsHO. Boccra-

moBuTe B Toure A . mepmenpuryasp Al, ma rKoTOpOM BO3BMHTE

AF=p, FG=AF n F —_-;'-;g. Ecam p ®m r HMelOT OIWHAKOBHIE

3Hakn, To ormommTe FI B cropoEy G, a eciaud OHH WMEKT pas-

sy

T

w
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JvdHble 3Hak#, 10 B cTopony A, 3arem Bossmmre FH, ormocs-
mywoca k FI, rax BC x BE, m ecau cedenue ecrh smimlc, TO
oraommnte FH or toukm F B cropony ® I, a eciam omHO ecTh
runepGona, TO B NPOTHBONONOMHY®W cropony. Jlomomumre ma-

e -

p]

®ur. 107

pannemorpamul JACK, HAEL wu mepeHecdaTe Bce 3TH yike OINH-
caHHHE JMHHAN HAa JAaHHOEC KOHMYECKOe CeueHme, MW, UYTO TO e
caMo0e, ONMHUMIATE OKOJI0 HUX KOHMYECKOEe CeYeHHe, ¢ TeM YTOOh
ero och, MJIM IIaBHHI ONEpedHHl nuamMeTrp, COBOAJA ¢ npaMoit
LH u ero mentp momaax B rouky L. Cuemas Bce »T0, mpomeamrte

22 HpwoToH. Beeobumana apadMETHRE
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npamyio KL, a ramme GL, IepeceKaomyn KOHHYECKOe COYSHHO
B g. 3atem Ha LK ornomnre Lk, orHocamymocs x LK, wax Lg
K LG, n n3 nentpa k ommmmre pagmycom kg wmpyr. s TOUOK,
B KOTOPHIX KPYT IlepecexaeT JaHHYH KPHUBYI, ONYCTATE HA JIH-
Huio LH meplneHuKynApH, OGHAM B3 KOTOPHX HycTh Gymer y7.
Haxomnen, B cropony y oraomnre I'Y, orHocamymwocs k Ty, Kak
LG v Lg. llpm upopommennn TY mnepeceser AB B Touke X.

Torga —]2— XY Gyner opHuMm U3 KOpHeli jamHOro ypasHenus. IIpnm

DOJIOZKATEJIBHOM  KODHH, JeRamue OTHOocHTenbHo BA ¢ Toii e
CTOpoHH, ¢ wKawolt FI pacmomomena orHocurempHo F, Gynyr
DONOKATENBHEIMA, & KOPHH, JIeamme ¢ APYroil croponw, 6yayr
OTpULaTeNbHbIMA; IPH 7 OTPHNATEABHOM Hex0 OYmeT 06CTOATH.
HaoGopor.

Tar crpoar kyOmueckme ypasHeHWA DpPH IOMOINM TAHHHX
apamncos u runep6on. Ecau sxe pama napa6osa, to jummo BC
HYMHO B3ATh PABHOM ee mpaAMoil cTopoHe. 3areM, Halija, Kak
Boimre, toukd A, F, G, I n K, uymno m3 genrpa K onmcars
pagmycoM KG KPYr M TaK OPHMIOMKHATH Hapaboiy K yme chemaH-
HOMY ueprexy (mam weprems K mapabome), uroGel oma IponLIa
gepes ToukM A um G, ee och mpomuia depes Touky F mapas-
aenbHo AC m 91oGH BepmmHA ee OKa3ajach ¢ Tol e CTOPOHHI
orHocuTensHo F, ¢ makoli B pacmomomeHa oTHOCHTONbHO (.
Ecan, cnenae 9ro, omycrath m3 Tower uepecedeHus napabosnt
C KPyroM MNepHeHAURYJIAPH Ha auHui BC, TO HOJOBUHE 3THX
NePICHAMKYIAPOB OYAYT paBHB KOPHAM ypPaBHEHHS, KOTOpbIe
TPeOOBAMLOCEH IOCTPOMTS.

3aMeTETe, 9TO0 KOTAa OTCYTCTBYET BTOpOIl YlleH ypaBHeHUs
¥ H0JTOMY TpAMasA cropoHa mnapabossl ecTs umcao 2, Haile
II0CTPOEHNE COBIAMaeT ¢ TéM, KOTopoe Jai B cBoeil ,Teomerpmm®
Jerapr, TOTBRO ¢ TeM OTIHYMEM, UTO 3[eCh BCE JUHNH BJBOE
Goxbile, 4eM y Hero,13?

Taroso ofmee mnpasmiao mocrpoenmit, Ho morma cramgrcs
TacTHEI® 3a/1aYM, MH JOMKHEl cTapaThcA HaliTw Hambodee mpo-
cThie Gopmel mocrpoenmit, Mleao B ToM, uTo ocraercs Heompe-

i

o

3
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NelICHHOM BeaMYIMHAa I, NOAXORAMMII BHOOp KOTOPOI m03BOJAET
110 6oabImIelt 9acTH YIPOCTUTE ypasHeHne. fl npusexy onun npuMep.

JlomycruM, 9TOo JaH Sinunc M uTo TpebyercA HaliThm ABe
CpPCAHHEe TPOIOPIUOHAJIbHEIS MEKAY MaHHHMM JUHASMA a4 u b.

IonomxnM, wro mepBad W3 HUX ecTh z. Torga HempepwBHO TPO-
3
T

nopnuoHajbHHMH OyAyT @, %, —, b, W ypaBHeHHe, KOTOPO®
a

3

r 3 __ 2 3
HYMHO IOCTPOETh, €cTh gb=—, umm z°=a%. 3pechr orcyr-
a

CTBYIOT YleHKH p M ¢, a wieH r—=a?h. Taxum oGpaszom, BA n

b
AF papun ayao n FI =9—;. YroOGsl BO3MOMKHO  YIIPOCTHATH.
n

O AeHAA WIeH, TOoJoKuUM n=a, Ttorga FI=b, Iloctpoenue
B BTOM cilydae OyHeT TaKoBo.
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Or kawoii-imGo Toukm A ormomure Ha OeCKOHeUHOH NpsA-
moii AE mmnmio AC=a ($ur. 108). C roii ke cTOpPOHH OT TOUKH
A sosemnte AE Tar, 4roOu oromenune AC k AE Onao pasHo
OTHOIIEHWIO I'JIABHOW NPAMON CTOPOHEI BIAUICA K HOHEPeqHOl ¢TO-
pone. Ha nepuengurynspe A sossmnre AI=5bu AH, oTHOCAMIyIO-
car Al, xax AC v AE, [lononunte napannenorpamnt JACK, HAEL

22%
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m nposegute LA n LK. Ilpuaoskure x sTOMYy uYepresky HaHHBIH
sJMIC, W OH Nepeceder npamyo AL B touxe g. Boszmure or-
somenane Lk vk LK pasuniM Lg vx LA, W3 nenrpa & onmmnmre
pamaycoM kg Kpyr, KOTOpHIi mepeceder simmnc B y. Omycrure
Ha AE nepuenpuryusp yX, xoropuit nepeceser HL B T, m mpo-
pomskute ero jo Y rak, wrobm 7Y orHocminacy k Ty, kar LA

k Lg. Torpa %XY Oyaer paBHa x, HepBoil u3 ABYX cpefuux

nponopyuonadsasx, 4, v, ¢,140
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NOCJIECJOBHE NEPEBOJYUKA

Beeobmaa apundmernra‘ Hypioroma wusgana 6pl1a BIGPBHIE
8 1707 r. 1o aBTOpCKOIl 3alMcH ero JeKnmi, YATaHHHX B Kewm-
Opumxe B 1673—1683 rr., a 3aTeM HEOTHOKPATHO NTepensgaBaiach
¢ PasAWYHEIMA KOMMEHTAPUAMA U JONONHEHNAMA APYTHX ABTOPOE.
Hacroamuii TepeBOX BHIIOJHEH € H3JaHUA 1732 r. m cBepeH
¢ anrumiickrM IepesogoM B mspammm 1728 r. ABramiickui
[epeBof, CHeMaHHbI N3BECTHHIM MaTeMaTHROM Pedpconom emie
npn sxE3EM HpoToHAa, TOMOT MHE OGNerIuTh S3LIK PYCCHOTO
mepesofia; B pAfe CiAydYaeB A BBEI B PYCCKHH NEPeBOX OT/EIb-
HHe 0GOpOTH AUTIHAACKOTO WM3JAHHAS, YTOYHAIMAC CMBICK OpH-
TPHHAJIBLHOIO TEeKCTa.

Yepresum ! B3arH m3 mamanna Kacrmisona 1761 r., HO B
HACTOAMEM TiepeBoJe OHH IMOMEMICHE! B COOTBETCTBYIOMUX MeCTax
TekcTa, 4 He CrPYNNUPOBRHH B Tabimiax, KaKk B CTapUHHBIX
W3IAHAAX,

O6oznauenns HploToHA XOTHA U He3HAYATENBHO, HO BCE 3KE OT-
JMYanch OT HHHemHuX. s yA0OCTBA COBETCKEX YMTaTeNcH
nmoyru Bce QOPMYIH B3amMCcAaHE B CAMBOJAX Hailero BPeMEHl,
a OTKJIOHEHHS OF OPHIHMHAJa OTOBOPEHH B IPAMCYaHUAX. Or aroro
HpaBmiIa NPUOLIOCch OTCTYNHTH JHIE B HECKOJIBRAX CAydasdXx, B
KOTOPHX TpHMeHeHHe cOBPEeMEHHEX HAM 3anuced norpeGosaio Oul
napymenus rexcra Heoroma. HpoMe Toro, ONATE-TAKH I obmer-
veHUA ITEHAA KHNTH, 3HAYNTENbHAs JaCTh MaTeMaTAYECKUX BRIpA-
smeHnit HabpaHa OTHENBHOME CTPOKOI,— B M3NAHNAX XVIIT =,
$opMynH @ ypaBHeHHH OOBIKHOBEHHO TaK He BHGLATHCL.
HaroHeln, HYMHO OTMETMTE, YTO B HEHOTOPHX rosHeAMAX
n3gaHNAX TekeT HpoTOHA GBI JONOIBHATENHHO pasbuT Ha IrIaBH
n maparpadun. fl raxoit pasGmBru He HPOA3BONW.

1 Kpome MNeNe 17 m 86, mmeomuXxcsa B HEHOTOPHX ApYraxX M3KAHHAX.
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Haunnan ¢ V. Vucrona, mogrorosusmero k mewarn nepBoe
u3flaHne anre6pamvecKUx JeKnuit Hrworona, xammouit ee H3a-
TeNb CHAGKAM KHUIY mpegucioBmeM. Drm OPeJuCIOBHA He mpej-
CTABIAIOT HE MATeMATHYECKOTO, HA CKOJBKO-HAOYIL 3HATATEND-
HOTO HCTOPMYSCKOro WHTEPeca M B PYCCKOM NEpeBoje OLYIeH::,
Touno Tar ;e He BRIOYEHH. B PYCCKOe H3JaHWe pa3iugHbie
AOILOMHEHNA A KOMMEHTADHH. 3aHEMAS CKPOMHOE MECTO B nep-
BOM H3JaHUH, K HOTOPOMY YHCTOH NPHIIOMAN TOJBKO BOCIGJI-
HABHIYI0 HEKOTOPYI0 HEHNONHOTY Tpyaa Hrioroma cratsnio 3. Ian-
€A O TNCICHHOM DeIleHNN YDaBHeHui, 9TH JOIONHOHAA B O3/-
Hemux m3naumax ,Bceobmeit apudMernxn“ upessnyaitno pas-
pocauck. Unrartens MomeT CyAMTH 06 5TOM XOTH 61 mo omnmea-
W0 conepmanuA msfauna Kacimnwoma, npmsenemmoMy Hmsmwe.
Becs aror HonommmTenbHEHiL MaTepmall, HMeBHIMH OGOXBMIVIO
NOHHOCTE Auft sinnl, Mayvapmex B XVIII B.  anre6py mo wmmre
Hriorona, mo cBoeMy mayamomy smauenmio COBEPIIeHHO He CpaB-
HAM C OCHOBHHIM TeKcToM ,BceeolOmyeit apuadmeraru“. Kparkne
CBeJleHUA O HeM NPUBENCHE B NPHMEYAHHAX U CTATHE nepe-
BOAYHKA,

IIprmevanna nmepesomumea, momMemeHHme B KOHIle KHUTIH,
UMEIOT TNIABHOM LEVIBI0 O3HAKOMATH UMTATENA ¢ HCTOpHMel: pas-
BUTUH TOr0 MW HHOTO HOHATHA, METONA WM TEOPEMH H OTHe-
JNTH  pe3yasrarsl, OpmHagmeskapmue Heotomy, or goctmmenmis
ero NpeAIIeCTBeHHUKOB, 4 BMECTe C TOM HAMETHTH BeXH HOCJIe-
Ayromero ux passurua. Onymerane Hsioromom BHIBOJIEI TeopeMm
16 NPUBONATCA, B NPOTMBHOM CIy4ae LPHMOYAHHS DPasPOCIHCH
0K 1O pasMepoB OTHEABHOTO TOMA M npepparmauch 66 B py-
HOBOACTBO 1m0 airefpe. Bmecto b5Toro cpmemaHml cehuIEM Ha
COOTBETCTByIOMYIo nuTeparypy. Obmas XapakTepncTaka u omeHKa
»Bceolme#t apudpmernxu® gamer B craTbe OepeBOAYNKA, ITPUIIO-
MeHHOU naJee,

Hume mnpusegen comcor marmmcrux m3pannit ,Beeocbmeit
apuMeTHKA® m ee aHrIMACKHX I GpaHIy3cKOro mepeBOnos.

1) Arithmetica universalis, sive de compositione et resolu-
tione arithmetica liber. Cui accessit Halleiana aequationum
radices arithmetice inveniendi methodus. In usum juventutis Aca-
demiae.— Cantabrigiae, 1707. 8vo, d10 — m3garme Y. Ywumcrona,

2) To me. Editio secunda, in qua multa immugantur et emen-
dantur, nonnulla adduntur. L.ondini, 1722, 8v°, Uanaume sro noju-
rorosua nop HaGaogenmem Hrioroma Msuum,

3) To ixe. Lugduni Batavorum, 1732.4to, Wsgarens,
B. ¢'I'pasesaun cmabmun Texer Huworona OpuMedaHuAMY M IpH-
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Jommna pAx crareii mo axrebpe, Goabmeit wacteo m3 Philoso-
phical Transactions: E. Halley. Methodus nova accurata et
facilis inveniendi radices aequationum quarumcunque generali-
ter sine praevia reductione; Ero me. De constructione prob-
lematum solidorum sive aequationum tertiae vel quartae
potestatis, unica data parabola ac circulo efficienda, disserta-
tiuncula; Ero me. De numero radicum in aequationibus soli-
dis ac biquadraticis, sive tertiae ac quartae potestatis, earum-
que limitibus, tractatulus; J. Colson. Aequationum cubicarum
et biquadraticum tum geometrica et mechanica resolutio univer-
salis; A. De-Moivre. Aequationum quarundam potestatis
tertiae, quintae, septimae, nonae, et superiorum, ad infinitum
usque pergendo, in terminis finitis, ad instar regularum pro
cubicis, quae vocantur Cardani, resolutio analytica; C. Mac-
Laurin. Epistola de aequationibus in quibus dantur radices
impossibiles; Ero me. Epistola secunda; G. Campbell.
Methodus determinandi numerum radicum impossibilium in
aequationibus affectis.

4) Arithmetica universalis... perpetuis commentariis illust-
rata et aucta a J. A. Lecchi. Mediolanensi, 1732. 8v°,

5) Arithmetica universalis... Cum commentario Johannis
Castillionei. 2 Toma. Amstelodami, 1761. 4tc, Kacrunson cmab-
[MI 9TO W3JNaHMe MHOTOYMCICHHEIMA IIPAMEYAHUAMA U HOSCHO-
muamu. Bo Il Tome, kpome crareii, IpANOMKeHHLX B M3AaHAH
¢’I'pasesanpa, nobasnent eme: (. F. B aer m an n. Demonstratio
theorematis de potentiis radicum; A. G. Kaestner. Demon-
stratio theorematis Harriotti (r. e. mpasmia smaror [lerapra);
R. J. Boscovich. Observatio in problema LVI.

6) Arithmetica universalis summi Newtoni, contracta, illu-
strata et locupletata; praeeunte logica analytica a Godef. Ant.
Décoré. Lugdunt Batavorum, 1761, 8ve,

7) Isaaci Newtoni Opera quae exstant omnia. Commentariis
illustravit Samuel Horsley. 5 Tomos. Londini, 1779—1785. 4c;
,Bceobmana apudmMeTnra“ mnOMemeHAa B IePBOM TOME OTOTO
M3aHud.

8) Universal artthmetick: or, a treatise of arithmetical
composition and resolution. To which is added Dr. Halley’s
Method of finding the roots of equations arithmetically. Writ-
ten in latin by sir Isaac Newton, and translated by the late
Mr. Ralphson, and revised and corrected by Mr, Cunn. London,
1720. 8vo.

9) To me. The second edition, very much corrected. Lon-
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don, 1728.8v°. Jror mnepeBOx wucnpaBiIeéH B COOTBETCTBUM ¢
MCIPaBIeHHHIM JaTHHCKAM m3manmeM 1722 r,

10) Universal arithmetick u . x., to which is added a treatise
upon the measures of ratios by James Maguire. The whole
illustrated and explained in a series of notes by Theaker Wil-
der. London, 1769. 8ve,

9T0—TpeThe u3maHme NepeBofa Pefcona. lIsnatens, npenonaa-
satenb [[y6umHcKoro yHmBepcuTeTa YUJabiep, 3aMEHWI CTaThIO
Ilannea nocpaimeHHHEMU OPROANKEHHOMY BBIYACIEHNIO KOpHe
ypasHenmil pasmenamu ,Anre6pu“ Maraopena. B crarbe Mermpa
(Tarsxe wmpemopaBatenss yauBepcurera B J{yOimHe) H3JI03KeHO
ORIO yueHme o jorapudMax.

11) Arithmétique universelle de Newton, traduite avec des
notes explicatives par N. Beaudeux. 2 roma. Paris, An X.—
1802. 4to,

Wapgamma mm, 1, 2, 4, 6, 8 Mue Onum HegocTynHu. Onu
yrkasagn nmo wHure George J. Gray. A bibliography of the
works of sir Isaac Newton. Cambridge, 1907.




A.- II. OIEEBHY
0 ,BCEOBMEN APVMOMETHKE U. HHIOTOHA

I

Cpenm tpymos Mcaawa Hrioroma ,Bceobmas apugMeTHKa“
HOJB3YETCH CPABHUTENLHO MeHbIIel uapecTHOCTHIO. Hemeprny-
My MHPOBYI0 CJABY BEIAKOMY TeOMETPY LPHHECHAH Ipemie
BCEro ero ,MaremMarmyeckme Havasa HaTypaJbHOI Puaocodpun
n ,OnTEKa“, a 3aTreM co3jaHHOe MM IIapajuienbHo ¢ JleiGrmnem
ncaucienme GeckoHeuno Mankix. Memay Ttem gerumm Hrmortona
no auarebpe, m3paunbe B 1707 r. mopx nassammem , Arithmetica
universalis®, 50 cHX DOp B32CAY/KEBAIOT TPUCTAIBHOTO BHEMA-
HAA U NCTOPEKOB HAayKWM H MHPOKHAX KPYTOB 4MTaTexel, 0co-
GeHHO NeJaroroB, 3acCHyMUBAKT HO TOIHKO IIOTOMY, WTO YATAHHL
Osimn onm HEioTOHOM, HO M B CHIY TOH HCKIIOMHTETHHO KPYII-
HO poxm, KOTOPYK OHH CHTpPaidM B PAasBUTHH aireGpH Kak
HAYKN B Ka® NpeiMeTra IKOABLHOIO NPEHOjaBaHUA.

Yrobu npaBUILHO OLEHATH HeTOpUYecKoe MecTo , Beeolmeit
aprPMeTURA“, HEOGXOAMMO HECKOIBKO OCBETHTH HEIIOCPeACTBCHHO
TpeAIlecTBOBABMNe HM TPYAL IO axrefpe, TPajuIuId KOTOPHX
HB10T0H BO MHOroM NpOROMIKAN, HO BO MHOFCM U IPEOJOJIE,
€o0o0IUE HOBOe HaNpaBicHHE RATLHEHIUMM HCCICNOBAHUAM.

Anrefpa-—onHa n3 JpeBHEHIIMX MAaTEMAaTHYECKHX HayK.
Pemmennem xBagpaTHhx YPaBHGHH# W NPOCTOMINAX 34739, IIpH-
BOJAIIMXCA K HENONHEIM KyOMYecKNM YpaBHEHHSM, 33HHMAJINCH
ellle y4eHole JpeBHero BapmioHa 3a jqBe THCAYA JeT [0 H. 9.
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Mu mHe OymeM, OfiHAKO, 33JePsKEBATHCA HA PAAE BAKHLIX HTa-
IOB HCTOpDAM ajare0pHl XpeBHOCTH WM CPEHAX BEKOB: HA ,TeoMe-
TpAYecKoii aarebpe“ omoxm pacrBera AaHTHYHON HAYKH, Ha
3a9aTKax cmMmBoamdYeckoii aurebpsl [lmodanra, ma Omecramux
MOCTPOCHUAX KOPHeil kKyOndecknX ypaBHEHUIt apaboA3HYHHX Ma-
TeMaTAKOB, Ha NEepBHX marax CpPeJHeBEKOBHX 6©BPONOMCHAX
anrefpamcToB. MHE HECKOJBKO OCTAHOBHMCA JAIIbL HA KPATKOM
XaparTepucTake ycnexoB aurebpu B XVI B., B KoTOpOM MaTe-
MATH9EeCKHAE HCCACHAOBAHNA ¢ OCODOHHOI cHUlon yCTpeMannch
KaK pas HA COBEPIICHCTBOBAHHUE aXreQpamvYecKHX MOTOOB.

Camoe nagano XVI B. otmeuenu 6Ha0 orkpsiTmeM CounmoHoMm
nens-Qeppo umCcIOBOro pemeHds KyOHYeCKOro ypaBHEHU: THIA
z*+4 px==q. Pemenue sro Gruio BHOBB Haiimeno B 1535 r. Hn-
KomaeM Tapranbs, KOTOPHI ONHOBPOMEHHO HAINeJI W IIpaBHIa
pemenns ypasHemuit z° - g=prm 2*=pzr -} ¢q. llpasuaxa Tap-
TaIbA Oum omyGamkosausl B 1545 r. [{aumpoxamo Kapgauo smec-
Te ¢ HafifleassiM camuM Happawo mpmemoM NpHABONEHHA IIOIHOrO
KYyOWYeCKOro ypaBHeHUA K YPABHEHAIO, He COAepIKamleMy dIeHa
BTOPOM CTeIleHN, a TAKMe ¢ pelleHNeM YPaBHOHHA YETBEPTOit cre-
uend, HalinennpM Jlomosnxo @eppapn. Brigo 61 Tpyano mepeone-
HATH 3HA9CHNE 3TAX QYHAAMEHTANBHEX OTKPHITH: A OTPOMHOE BITe-
qaTaeHne, KOTOPoe OHM IPOHM3BeJd H3 COBPEMEHHHX HM YYSHBIX,
BHYHINB HM YBEePEHHOCTHh B HeOOR9aiiHON Momu aarefpamiecKux
METOJIOB, @ BAJKHOCTH PAJA CBA3AaHHHX ¢ HOMEH npobixeM, Ha-
npaMep, ,HEHPABOJAMOrO cJXyJad“ KyOmdYeckoro ypaBHeHHA,
B KOTOPOM 3aBeJjOMO JeiiCTBHTEJNLHHIT KOpPEHL BHpamiaeTca de-
Pe3 KBaJIpaTHLEIE KOPHH U3 OTPHIATENBLHEIX YHCEJ.

Hpyram cymecTeeHHEM QaKTOpOM pasBETHE aJre0pH ABUIOCH
OTKpaiTme MaTemaTmramu XV m XVI BB. 0000meHusa peicrsasa
BO3BE/ICHAA B CTelleHb Ha caydaif JPOOHHX H OTPUIATEIbHHX
noxasareneii. W reopma ypasmenmii, m sro 06o6mennme, m n3y-
9eHHe IpOorpecclit cofeiicTBOBAAHA PACIIAPEHUI0 NOHATHAA O YHAC-
J€e, BBeJICHUI0 4YHCEX OTPHHATEeNbHEIX W MHNMEIX. Haxowern,
HeMaJjble yclexu HGCTATHYTH OBIM B NIOCTPOGHHH anredpamde-
CrO# cHMBONEKA. YacTBRI0 IyTeM coKpalleHHWs HayYHHX TEPMH-
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HOB, 9acCTHI0 IIyTeM W300peTeHAs CleNuaJbHHX 3HAKOB B anredpy
_BBeJIeHO OEII0 0(0JbIIoe KOJUYeCTBO KOHKYDHPOBABIUAX MEELY
cobofi ¢cMMBOJOB pARa JeHCTBHY, PABEHCTBA, HECKOJIPKAX IIC€PBHIX
(IeTHX ¥ NONOKATONBHHX) cTeNeHed HeM3BECTHOW BeIWYHHEL.

B pesyabrate BCeX DTHX HOCTHIKCHOH, KaK NPABUIBHO 3a-
merna B csoe Bpema M. 10. Tumuenro, ,y yuemmx XVI B.,
BHEMATOJIBHO M3YYaBIIAX COYMHEHNA [PEBHUX, CJHOMAIOCH
TBeprioe. yOesqeHne B TOM, YTO JOJ/KHA CYMECTBOBAThH obmasd,
He M3BECTHAA cle Hayka, oO0HHMalomas W OCTPOYMHHE HM3MEII-
JieHAA Hoseimmx anrebpamcToB U ray0okme reoMeTpHYeCKHe
n3sicKapng fapesHoctr“.! Ilepsmii ONHT NOCTPOSHMA TaROM
HaykH, coepuHAlmell dPPexTHBHOCTD ANrebpamIecKuX MeTOROB
€O CTPOTOCTHIO AHTHYHON IeOMeTpHH, NpPeANnpmHAX HA pybesme
XVI o XVII Be. ®pancya Bmer. Hexso Bmera Gulio co3panume
AHAJNTHYECKOr0 HCKYCCTBA, KOTOpoe IO3BONEAV OH ,X0pomio
IIPOM3BONATH MATEMATHYIECKH® OTKPHTHA®, QAKTHICCKA IIABHEIM
obpasoM pemath 3ajaud reoMerpmu, IlpmanmnmanbHOil 3acayroi
Bumera ABmioch TPHW BTOM NiepBoe HOCTpOeHHe aaropupma ax-
re6pn war Hayku o6 ofmmx peamumuax. Cpadocrh aHanm3a
IpeBHEX OH yCMATPUBAJN B TOM, YTO OHE YHNOTpeGasAjam Jullb
roHxperHsie yncia. Hosas, ,ropaspo Goyiee cyacTamBag I MOry-
gag“ axre6pa mayuaer oOmpe Beamdmabl. Horja BeJIHmYUHE
BHIPAKEHBEl YMCJAMHA, OHM COCTABJIAIOT TPeJMeT ,9HCIOBOM Jorm-
cruxu®. Ho gumcaoBasg jgormcruxa HOJIMHAETCH ,BHJOBOM®, CHM-
BomMuecKoil jormcrmre, mum ajrebpe. Ilpenmerom logisticae
speciosae ABIAITCA reOMeTpHYecKHe, a TAKMKE ICeB[OreoMeTrpn-
MeCKHMe BOJMYMHBl — CKaJAPH, ofpa3yiom@e BOCXOAIYI0 IIKAa-
Ay — JecTHANY. OTH CTYNEeHBKH-CKAJIAPH CYTh CTOPOHA, KBaJpar,
ky0, KBappaTo-wBajpar, KBajparo-Ky0 m T. A., B UM COOTBET-
CTBYeT JECTHHIA POAOB: JJIMHA HJH IMEPHHA, IJIOMaAb, 00BeM,
JIIomasie-TIomanb, miomaas-o6sem u t. X. Omepanmum Hag cka-
ASApaMH, POJCTBeHHHE, HO OTHIOAL HE TOKIECTBEHHbIe ¢ IHCJO-

1 ®n. Kagmopu, ,Mcropua pnementapuoil matematnru®, Ilep. mox
pex., ¢ mpuMed. g mobasn. M. 0. Tumuenxo. Opecca, 1917, crp. 390—391.
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BHIMA felicTBAAME, OHBAIOT YeTsipex pojoB. M3 mEX ciosenme u
BHTATAHHE O0A3aTENBHO IONINHIOICH ,32KO0HY ONHOPOTHOCTH,
KOTOPHIM [IO3BOJIAET CKIAAMLIBATH, BHYATATHL W IPHPABHUBATH
JUIIb BeNMAYAHBI ONHOrO PORA. Y MHOMEHHIO IHCEI COOTBOTCTBYET
nposefienne BenniuHol B x Bemmunae A (ductio B in A4), no-
posrgaomiee BeJMYMHY HOBOI'O POXHA, PA3MEPHOCTH KOTOPOM Kak
6s ecTh cymMa pasmepHocreli B m A; Taw, mpoBecTH MEpPHHY
K AanHe 3HAaYHT 06pasoBaTe W3 HAX npaMoyroiabHEK. Ilpmio-
merne A & B (applicatio A ad B), cootBercTByIOmee HeIsHNIO
qmceN, 03Ha4aer o0pasoBaHue BEJIMUAHE ¢ PA3MEPHOCTHIO, PaB-
noii pasnocrm pasmepuocreit A n B.

Yrobu coobmuth omepanuaM BAKOBOH JOIHCTHKHA KEJIATENH-
HYI0 o0mHOCTs, Bmer BBen HOBYIO CUMBONMKY AdA CRAIAPOR,
HPe/IoKnB IIPeICTABAATh MX HPH WOMOIIM ,BAXOB madm Qopm
Bemelf, HampuMep saeMeHTOR andasmta“ (per species seu rerum
formas, ut pote per alphabetica elementa). B sroM ormomennn,
npaBfa, y Hero ORJIM HeKOTOpHe mpepmiecTBeHHNMEXA. Ho, Bo-
HepBHX, HHKTO W3 HUX He MONYEePKHYJ ¢ TAKOi IPHHIUIIHAAIb-
HOCTBIO pPOJIA 9TOf CHMBONHKHA M, BO-BTOPHX, He NIPHMEHILI
OyrBenHOro 0Go3HAYeHHs JJIA BeJWINH, HPMHATHX 3a JaHHHE.
Buer cmcreMaTHdecKm pasNMYMI CUMBONH [T BeJIMYAH HON3-
BECTHHIX U JAHHHX. ,JlaHHbE BEINYHEHbI, ~— HUCAT OH, — JOJIIKHEL
OTHMMATBCA OT HWCKOMBIX HEM3BOCTHHIX TeM, YTO HOHM3BECTHHIO
BemurHE Gynyr oGosHaueHnl GyxBoii A mam mpyroii raacHod E,
I, 0, a nannble — GyxBamn B, D uiu RPyrOME COracHMMEA®.
Brenenne GyrBeHHHX KO>QQUIEEHTOB MOJIOKHIO HAYAIO pasBn-
THI0 OIePAaTHBHOIO MeXaHM3Ma ajrefpawvecKux mpeolpasoBaHuit.

Kpome stnx, Becpma ofmmx m mnmenHO Gmarofaps cBoeii
06mHOCTH GOraTHX TOCHENCTBAAMH HACK Brery mpmmagmeman u
PAX BRHBIX YaCTHBIX OTKPLITMIL B aarebpe. B meckoabko Goxaee
CJIOKHOM, 4eM HEIHOWHAA, (OopMe OH YCTAHOBHJI 3aBUCMMOCTH
MeRIy KOpDHAMU M KosPuimeHTaMm ypaBHCHHUA,! IOKa3aJ, KaK

! Jra cmomHOCTH CBfAzaHa GLuTa ¢ TeM, 9r0 Buer NPU3HABAI TOJIBKO
MIO/I0}RATe/IbHEE KOPHE ypaBHEHHIL.
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CTPOMTH ypaBHEHHS, KOPHA KOTOPHX TaK WJIHA HHAaYe 3aBHCAT OT
KOpHeli 33aJaHHOro0 YpPaBHeHUA (OTIAUYAIOTCH OT HOX HA [aHHOE
cllaraeMoe WA MHOKATENb MJN OOPATHH IO OTHOMICHMIO K HAM),
JaJl TPErOHOMETPHYECKOe pellleHne KyGMdecKOro ypaBHeRAs B He-
NpHBOJUMOM cJy4ae H T. A. BmMecte ¢ TeM, TecHO HPUMKHYB K
aHTHYHOI reoMeTpraeckoil Tpanunu, Buer BecbMa OrpaHMYnI BO3-
MOFKHOCTH CBOET0 aHAJUTHISCKOrOo HCKYyccrBa. B ero mkame me
HAULIA MeCTa KpoOHHE cTeNeHd; IPUHIUI OJHOPORXHOCTH TpeboBa
BBEICHHA BCIOMOT'aTeJILHHIX MHOKETeJell, OTATOmMaBMINX Bech
anmapat Qopmyn; Bmer He mpusHaBad He TONBKO MHHUMEIX, HO M
OTPHUATEIBHEX 4YHCed; ero CHMBOJWNKA 0003HAYeHMIT cremeHel
Gnita HeyaoOHA JiA pacmpocTpaHeHAd HA HA BHICIINS, HEX HA IPo0-
HEI¢ W OTpUHaTeNbHEIe crelleHN 7 T. A. HecMorpa HA rxy6mny ero
Teopnd JIECTHWIH BeJWYRH (B HEKOTOPOM CMHICHE ee MeHd Halliiu
¢cBOEeOOpa3HOe NPOJOJKEHWe, HANpuMep, B aaredpe BEKTOPOB),
MeKIy BHJOBOI ¥ 9YACHOBOIl JIOrHCTHKAME CYIecTBOBAX riaybo-
kmit paspsi. CmibHO reoMmerpm3oBaEHad eme obmas axrebpa
OTCcTaBaJIa OT 3a7adY, CTOABIIAX TMepe] YHCJIOBOX aaredpoil.
Hopasa papmranbHas pedopma aareOpH BHNaia Ha gomo Pewe
Herapra. !

It

Orxprirua [ewapra, cpenamsnie B 1619—1630 rr., Gnuim
n3joaeHE B ero 3HaMeHmroit ,I'eomerpmm®, ony0amxoBaHHO! B
1637 r. B KagecTBe TpeThero upmiIoKeHHA K QUIOCOPCKOMY
tTpakTary ,Paccymnaenne o merome“. O6mume MerogoornuecKue
1 maTemaTmueckme mnjen [lexapra pasBmBaamWch B TecHON B3a-
mmocBA3n. MaremaTuka pmompEa OBIA CTATH YHWBEPCAIBHEIM
OpueMoM WM3ydeHHMS MaTepuaabHOrO MHPA, €ro NpOoCTpaHCTBEHHBIX
Popw # FeETOIROUBIE B HOw ZSHACEWR. ) HOTRES, — HHORT
HerapT, — cymecTBoBaTh Hekasi o0mag Hayka, 00’bACHAINAA BCe,

! O Buere cM. M. Marie. Histoire des sciences mathématiques et
physiques. Paris, 1884, 7. III, crp. 6—19, 27—65.
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OTHOCHIIEECH K NOPAJKY B Mepe, He BXOAA B HCCIeOBAaHUC HOKA-
KAX YaCTHHIX MPeAMeTOB, M 9Ta HAayKa JOYRHA HA3KMBATBCA... CTa-
pHIM, yiKe BOMENINM B ynoTpebieHue mmenem Bceobmeil Marema-
THRE (mathesis universalis), n6o ona cogepmur B ceGe Boe T0, Gaa-
rogaps 4eMmy Apyrue HAYKHN HAa3HBAIOTCA YACTAMH MaTeMaTnmru®. !

OCHOBHBEIM TIPeMETOM BCeoOmeli MATEeMATHKHN HOJISHE ObLIu
CIY/MNTH OTBICYCHHHIC OTHOIIGHWS BeJRYEH H IPONOPINH,
PaBeHcTBA BTHX OTHOLIEHMI; MOsTOMy OHIO HeoO0XogmMo paspa-
Gorarps oOmmit mpwWeM u3ydeHWsA oTHomenuit, Bmecre ¢ Tem,
TIOCKOJIBKY WCCIAEQOBAHME IIPOCTPAHCTBEHHHX (OPM W [BHEHHA
OonMpaeTcs HA TeOMeTpHI0, Heobxofmmo OLuio pefopMmpoBats u
CaMyH0 TeoMeTpHui0, CHHTETHIYEeCKHe IPAeME KOTOpPoil He obmagasm
TpebyeMoil YHUBepCaJbHOCTHI) M eRMHCTBOM. TaKoil oGmumii npuem
Jdexapr ycmMorpen B aarefpe H IOITOMY HeNOCPe[CTBEHHOM
Ledpl0 ero ABUINCH mpeofpa3oBanpne ajreGpsl B YHHBEPCAJILHYIO
MaTeMaTAKy M aarebpamsanusa MeTOXOB I'eOMeTpuH.

B ravecTse mpocrelimero ameMeHTa HOBOH aareGpH, KOTOPHIil
nNO3BOMAA OB BLIPAKATH BENUTUHK W HMX B3aWMOOTHOIIEHHS,
Jerapr BrOpanm oTpezor m 0603HAYANINYI0 €ro CHMBOJINYECKH
OykBy. ,llpunAB BO BHUMAaHHUe, — rOBOPMI OH,—YTO IJIA JAYd-
mero mo3HauuA ux (orTHOmeHnwmil) MHe morpebyercA MHOTAA pac-
CMaTPHBATh STH NPOIOPOMHA KasKAYI0 B OTJEIHHOCTH, a HHOLAA
TONPKO YAeP/HaTh HX B NAMATH Wian oOHATH MHOrMe PasoM, f
1M0JIarajl, 90 A JY9Iiero PacCMOTPEHMA B YACTHOCTAX NOMAKeH
UX HOpPefmoJaraTk B JHHUAX, TAaK KAk He HaXOXWJI HEYEro 6oiee
IPOCTOr0 W ACHOrO, 49T0 MOr OH 0OJee OTYETIAMBO NIPEACTABHUTH
MoeMy BOOGpasteHHMI0 M MOWM dyBcTBaM. A 9T00H yAepmarTh o
o0rATL MHOIrme pasoM, TpeboBamoch, YTOGH A HIBACHUA NX
BO3MOKHO KpaTYafimmuMy 3H3KaMH; H TAKAM 00pa3zoM A N03auM-
CTBOBAJ JAy4llee ¥ A3 reOMEeTPMYECKOr0 AHAJAN3a M U3 aareGpH
7 HCTIPABAAN Bce HEAOCTATKM OJHOrO IPA MOMOIIA HPYroro“, 2

! P. exapr. ,[lpasuna gna pyrosogersa yma®. M., 1936, crp. 64—65,
2 Descartes. Oocuvres. Publiées par Ch. Adam et P. Tannery.
Paris, 18971910, r. VI, cTp. 20.
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B pesyabrate anrebpa [lexapra okasagack JIMHeUHOW aareGpoii,
ucYAcIeHneM OTpe3koB. BMmecTe ¢ TeM momoMeHO GEIIO HAYAIO
apuMermsanuyu reoMeTpHH.

Cpoio ,I'eomerpmio® JlexapT HavmHAeT ¢ 3aMedaHus, 9TO BCE
3a/{aqu reOMeTPUMA JEeTKO NPUBOJATCA K TAaKOMY BHAY, 4TO IiA
MX XocTpoeHms TpebyeTcs  JWIMEL 3HATH JAMHE HEKOTODHX Ipf-
MEIX OTPE3KOB, H IIOCJIE DTOT0 pasbACHAET, Kak apudMeTmge-
CKOE HCYACIOHNE OTHOCMTCH K TeOMeTPHYeCKHM IIOCTPOEHUAM:
»1lomo6HO TOMYy, KaK BcA apudMeTMKA COCTOMT TOJBKO B 9eTHI-
pex uam TATH JAelCTBUAX, MMEHHO B CJOKEGHWN, BHYATAHNH,
YMHOKEHNHA, JeJleHAW W HN3BJIEYEeHNN KOPHel ..., mojo6HO
3TOMY B reoMeTpum, d9TOOH IIOATOTOBHTH WCHOMHE JHHWA K
ompefielIeHnI0, HYKHO TOJBKO IpEOABUTH K DTUM JIHHAAM AIN
OFTHATH OT HHUX JAPYrHe; WIN ke HYMKHO, HMedA JIHHUIO, KOTOPYM
s, 7abul ygobHee YCTaHOBHTH 0olee TECHYIO CBA3hL ¢ 9HCIAME,
Ha30BY eJWHHIeH M KOTOpas OOHKHOBEHHO MOkeT OHTEH BHGpa-
Ha OpPOW3BOJEHO. M NMeHd eme jBe JpPyIrAe JIWHAH, — HafiTh
9eTBEPTYIO JMHUIO, TAaK OTHOCAMYIOCA K ONHOM W3 9THX /BYX,
KaK Jpyrasg K eJuHANe, a 9YTO TO e caMoe, ITO YMHOKeHHe;
WM JKO HAfiTH 9eTBEePTYI0 JWHUWIO, TAaK OTHOCAINYIOCA K ORHOM
W3 OoTHX IBYX, Kak e[lWHHIA K Apyroif, a 3TO TO e caMmoe, 4TO
JleJieHne; MM, HaKOHeN, HailThm OJHY WIH jKe ABe, WIN HeCKOIbKO
cpeqHHUX NPOTIOPNUOHAIBLHEIX MY OAWHUIEA H Kawoi-imbo
ApYro#l JMHUEH, a 3TO TO e caMoe, YTO M3BNEeYb KBaApaTHHIH
nau ke Kybmdeckmit m T. A. wopeHb. C Oeawrld 6HITH Goiee
NOHATHHM, 1 0e3 omaceHmi BBeRy oTh aprdMeTHUeCKHe Tep-
Maub B reomerpmio®. ! CraGocTs aHTHYHEIX MaTeMaTukoB [lekapr
BHAEN MMEHHO B WX OHNACEHHH IPHMEHATH B I'eoMeTpHH apudme-
TAYeCKHe TepMHMHH. 3i0KeHHAanA wWaed nMeeT IPHHIANAAIBLHOE
sgavyenne B Maremarmke Jlexapra. C opHo#i CTOpPOHH, 37ech
nepeGpacHBajiica MOCT MeEKAy airebpoii m reomerpmeit. C apyroii
CTOPOHH, camblii (QyHmaMeHT Bceobmiell MaTeMATHWKN OCTaBaJCH
ellie TEOMETPHYECKHMM: OCHOBHHE OIlepanmd €e CBOAWINCh K

1P. fexapr, ,leomerpusc. M., 1938, crp. 12—13.

23 HrioToH. BeeoSman apadmeraxa



354 A. Il. VIIKEBAY

CHOMEeHNAM WJIN BHIYUCIGHUAM OTPE3KOB U K IOCTPOEHUIO pas-
IUYHHX IPONOPUUOHANTBHHX OTPE3KOB, T. €. K aHTUYHOU Teopun
oTHOIIeHMit, moxpobuo wm3nomennoit B V kHEre ,Havan*
Isranga. !

CBepnéHrMe OTHONICHUI BeMWYMH K OTHOHIEHHAM OTPE3KOB, a
He OPAMO K YHACIAM CBA33HO OBLIO ¢ HEPABBUTOCTHIO TOHATHSA
o uncie. XOTA eBpollelicKAe MaTeMAaTHKN ysKe JaBHO ONIePHpO-
BAalHA ¢ JIOOHIMA TOJOKATEABHBIMA UWCJIAMU, KaK pallOHANBHLI-
MH, TAK ¥ UPPANHOHAIBHBIMM, HO IIOJ] YMCJIOM IOHUMANH elle,
COTJIACHO AHTHYHON TpajgaAmuu, JWIIb I{eJoe YHUCIIO, JUIIb cobpa-
HHUe eAMHHIl. ITO NOJYEPKHYJI B CBOUX HOACHOHHAX K JIaTHH-
cromy mapganuo ,['eomerpmn® mocienosatenb [lerapra Pmopu-
moH Jle6oH. Y®a3aB, 9YTO IIPOMBBOJNLHLIC OTHOIICHWS BEINYAH
obmumM 006pasoM ciefyeT paccMaTPHBATH IPH MOMOINA OTPE3KOB,
OH TOBOPHI: ,ITOr0 He NAIOT 9MCIa, KOTOPLIe HE B COCTOSIHAN BHIpa-
3UTH OTHOIICHNS, NMEIINeCH MeHAY HecON3MepHMEIMHU KOJmde-
cramu®.? Ho Bmecre ¢ Tem JlexapT OTKpHIBAX U IYTHh K HOBOMY
o0mieMy OnpejelieHHI0 IPOU3BOJILHOTO IOJOKATSNBHOTO 9HCJA,
HABOJA HA MHICHb, YTO Jasf ,00xee TecHoil cBA3M ¢ Yucaamm“
AOCTATOYHO IOHHMATH IOJ YHCJIOM NPOCTO OTHOWeHHe Ii06oro
OTpe3Ra K efUHHYHOMY.

Beena B caMbHe OCHOBaHHA ajre0pH TIeOMETPUYECKYI0 BelH-
uIHy — OTpe3oK, [leraprt, ojpaxo, B oramume oT Bmera, He mo-
CTPOMI JeCTHUIH cKaxsapos. llog mpomssepeHunaMn, cremneHAMU
1 KOPHAMF BEJIWYAH OH IOHUMAJ OIATH-TAKHA OTPE3KM, BBOJAA
HYRHOE YHUCIO Pa3 MHOMKHTeJIeM WIH JeluTelieM MMOApasyMeBae-
My eanmuuny. Tag, ,ecanm HYKHO m3Bdedh KyOmdYecKmii KOpeHb
w3 aabb —b, To caexyer mpefcraBuTh ceGe, uTo BenmunHa aabb
mofiefieHa OfMH pa3 Ha e[UHAUNY, a Apyrad BeluumwHa b JBa
pasa yMHOKeHa Ha Hee“.® Bnaromapa sromMy oTmajgasa Heo(xo-

1 Ilo cymecTBY aTa TeOpUA HE ¢BA3aHA OLLIA ¢ IEOMETPUYECKHUM Ipej-
craBjeHneM mejanmumH, HOo MateMaruru XVII B. paccvarpusaim ee Wb
B CBASH ¢ TeOMETPHYECKHMHM TPU/IOHEHNAMY.

? ¢Geometria», 1695, 4. I, crp. 107,

3 Teomerpus*, ctp. 13.
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JUMOCTh B IPANACHBANUU [ONOTHHTENHHHX KO3PPUIHEHTOB H
9pe3BHYAMHO YNPOLIANACH 3aNUCH alrefpamdecKWX BHPArKeHMIl.

l'eomerpns BHcTYNHAQa ¥ B HPYroM, pelIawmeM IYHKTe
nexapToBoii Bceolimeil MaremaTnkn. Besakaa nonganmanca odmemy
MeTOAly WCCJENOBAaHUA 3aJada NOPHBONATCA K aarebpamuecKoMy
yPaBHeHWIO, HO Kak pemuTh TocaenHee? OGmMuM npmeMoM pe-
menns ypapHenmii jua Jlerapra CIy:KHIO NOCTpOeHHme UX HOP-
Heli Tpm momou TepecedeHnsa Kpusbix. [Ipmem »10T, ynorpe6-
MABIINIICA efle aHTMYHEIMYU MATEeMATHKAMH U OCOOeHHO pasBHUTHIL
Omapom Xaifiamom, ! umen B Tmasax amropa ,l'eomerpum® ocHOBO-
nososEHOoe 3HaveHue. VIMenHO B cBa3W ¢ HoM [lexapT gaa mepBym
elle HeCcOBEPIIeHHYI Kiaccupmranumio kpmeux. OH mnpempe
BCEro pasfiequy IUIOCKHE KPHBHE HA TEOMETpPUYeCKHe W MeXa-
Hu4eckne (mo TepmuHOjormu JleiilGnnna — axreGpamyeckne wm
TPaHCOEeHAeHTHHEe) B COOTBOTCTBUU ¢ TEM, MOTYT I OHM WJIN
HeT OBITH BHIPAKeHBl B CO3JaHHON MM CHCTeMe KOOpPIWHAT YyPaB-
HeHueM, HOJi KOTOPHIM OH NOHMMAJ ypaBHeHue axrebpamdecroe. 2
I'eomerprueckne ®puUBHEG OH B CBOK OdYepeAb pa3bui Ha PORH,
o0bequHAA B n-it pox kpueee 2n—1 m 2n-ro mopsamkoB
(repmunomorma Hriorora).? TIlpm arom JHekrapr BricTaBun B
KadecTBe IPABUJA, YTO [JA ITOCTPOGHHMS KOpHEH ypaBHeHHS
cleflyeT WCIIONb30BATh KPHUBEE BO3MOKHO HUBINEH cTelleny.
»XOTS, — MUCAT OH, — B TeOMETPHI0 HOJUKHE GHTH HONYIIEHbI
Bce KPWBLIE JIMHWH, KOTOPHE MOMKHO OIHCATH ITOCPERCTBOM
KaKOro-1n00 TPaBHIBHOTO ABUMKEHHA, HO DTO BOBGE He 3HAYMAT,
9T0 A MOCTPOeHWsA BCAKONM 3ajaum JO3BOMUTENHHO 0e3 pasim-
9ng  BOCIOJBL30BaThes A1000il, IlepBOfi momnaBuleiicss KPHUBOIL.
Heobxommmo Bcerma craparscd BHOpaTh Haumbomee HPOCTYIO
KPUBYIO, TO3BOJAKNIYI0 peminTh 5Ty 3agagy. Hymmbo rtamme

1 O XaliamMe ¥ B3aUMOOTHOINEHHH ero wumell ¢ WACAMH Jexapra cM.
MO0 cTaThi0 ,Omap Xaiiam u ero amrebpa“. Tp. Uu-ra mcropud ecTecTBO-
spaund, T. 11, M., 1948, [{exapr, Bmpouem, He 3uan pabor Xaliama.

2 Teomerpmsa*, ctp. 29—33.

# 3710 O6EIO cBABAHO ¢ ENUHHIM peleHHeM (HOCTPOCHUEM) YPpaBHeRHi
4 u 3-it cTeneneli, a Takme 6 U 5-ii eremeneit.

23*
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3aMeTATh, 9TO IOl Hambojiee OPOCTHIMM KPHBHIME He Clejyer
MOHWMATh TOJBKO Te, KOTOPHE IIpOoWle BCEro OHmcarh, WM Te,
KOTOpHe [aloT Hambolee J6rKoe IIOCTPOCHHe HIHN JIOKABZATENhH-
CTBO TIPpOAJNOKEHHON 3aAadd, HO B 0COOEHHOCTH Te, KOTOpPLIe
mpUHAJIexaT K IpocTeiilleMy pofy, IO3BOJXAKIIEMY oIpeje-
JAUTH MCKOMYW Beaumqmuy“.l

Tarxmm o6pa3oM, TeoMeTpmYecKHe INOCTPOSHHS Rrpaiu B je-
KapTcBOlf MaTeMaTHKe TIayGOKO IPHHOWIHAJBHYIO POJb, XOTH
B IeJOoM ero JmHeiiHas aarebpa m Omaa mopobGHa, m3oMopdHAa,
anciaopoti. CaMoe wn3AOMKEHNE OCHOBHEIX NOJNOMKEHHN anreOpH y
Iexapra, JaHHOe B TpPeThell KHHTe €ro TPyAa, HAYEM, OTHAKO,
He HaDOMHHAJO 00 WCYWCICHHN OTPE3KOB M € TOYKHM 3pPeHnsA
pHemHelt ¢opMu OHUIO MOUTH BIOJHE CXOZHO ¢ HAIIAM: CHMBO-
JIMKA eTo OTJIMYAJIach OT HHHEHIHel B He3HAUMTENbHEIX [OTANAX.
Kax m MBI, 0H 0003Ha9all HEW3BECTHHIE BEJHYMHEB! IOCIEHIMU
CTPOYHBIMA OyKBaMH JIATHHCKOTO aJ(aBHTa, a UN3BECTHHE —
HAYaJbHEIMA; Jid (IeJBX IOJOMKUTCNBHEIX) cTrelleHell BBex
yaobmoe coBpeMeHHOe o0o3HaweHme. ¥ Hero OB JIMMb WHOIL
3HAK paBeHCTBa, a oTpuIjaTelbHHe OyKBeHHHe KOPPPUIHMEHTH
0003HAaYaNINCh IPHUCTABKUII 3HAKA MHHYCA.

B tperneit xumre ,l'eomerpmm® [lexaprt passma ydeHue o6
anrebpamvecknx ypaBraenmax. fl oTmMedy 3mech HEKOTOPHIe Ham-
Gomee BaskHEle NYHKTH. M3mosxenue Teopmm ypasHeHuil [leraprt
HAaUMHAET ¢ 3aMEYaHWA, YTO KX JVYIOIe B3alNCHBATH ¢ NPaBoii
JacThI0O, paBHOH HYIIO, 8 He B OpMe pPABEHCTBA MEMIY TPYII-
IaMd WIEHOB ¢ TONOMUTENLHbIME KosPdnnuentamn. Jro OHLIO
Ba7KHOe HOBOBBeJIeHHWe, IOCAY/KUBIIee OCHOBOH fus o6mmx Teo-
peM O cBASAX KOpPHell M KO®QYUIHEHTOB, O IIPaBHIAX 3HAKOB
OJA ompelelleHAs YHCIA KOpPHe#l TOTO MW WHOTO BHAR H T. A.
3areM paccMaTpHBAETCH COCTABIGHME YPaBHEHMiI IIpH IIOMOIIY
TOPeMHOMKEeHHsI JBYWICHOB BHAAa T —a& HW HA 9TO#l OCHOBe BHI-
CKA3HBaeTcH TEOpeMa O TOM, 9TO YHCIO KOpHell ypaBHeHEA
paBHO ero cremeHm. HopHm npu sToMm OnlBarpT WHOTAA ,JOKHEE®,

1 Teomerpusa*, crp. 74.
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MEeHpINe, YeM HHUYTO,! a MHOrJa Haske IPOCTO BOODpaMkaeMule
(imaginaires, Muummue). IlomyrsO OGHapy:REBaeTcA NeAUMOCTD
MHOTOYJIEHOB HA pa3HOCTh T — @, TREe 4 — KOPEHb MHOTOYJEHA.
anee coofmanuch M3BECTHOe IpaBmao s3HawoB Jlerapra, mpueM
VHHYTOMGEHNsI BTOPOro 4YieHA B yYpaBHeHHH, cHO¢oOH mpeoGpa-
30BaHHNA KOPHO ypaBHEHHS, INpeBpalieHNe BCEX AeiicTBATENb-
HHX KOpHe# B IIOJOKATENbHEHE, ONNPAImeecsd HA IPHMEPHYIO
OIeHKY IpaHuL HKOpHeil, HOBOe pelleHHMe ypaBHEHWA YeTBePTOi
crenenu. Pasymeerca, nHau0ojiee CJIOMHEE TeOPEeMHl JIHME HILIIO-
CTPHPOBANNACH IPUMEPAMU W JIOKA3aTeIbCTBA HX, IIPH TOT[AIIHEM
ypoBHe HayK HEMHCIHMEE, He IPHBOAEIHCh. B sanumiouenme
7laBajoch pelleHne YpPaBHeHMsS UYeTBOPTOH cTemeHH

= pa? o+ qu ot

IpH HOMOWM TNepecedeHNA mapabodn! y=x% u OKPY:KHOCTHU

AR

rjue
e ()

2

a TawMke ypaBHEHUA NIECTONl CTeUeHn

¥ — P+ gyt —ryP + sy —ty - u=0

IPH IIOMOIOM KPHUBOM Tperhero IMOpAAKa
Py
VYT —Vu =0

U OKPYMHHOCTH

1 J{exapT, OfHARKO, TOJKYST OTPHUIATENIbHEE ROPHH IIPU TOMOIM HA-
npaBleHEHX oppuHar. I eme BepHyCh K DTOMY BOHIpOCY Jlanee.
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,leomerpua“ [lexapTa oKasaxa orpoMHoe BiMAHAe HA pPas3BuU-
THe MATeMaTHKH K HEe TOJBKO B cBoeil aare0pamdeckoii wacTm. 2
OcobeHEY10 HW3BeCTHOCTH NPHOOPENH ee JIATHHCKHE H3JAHHA,
HOTIOJIHeHHEIe OONIIPHHIMH KOMMEHTADHAMH W OPUIHHAILHBEIMI
n00aBIICHASAMA HECKOJbKHX YYeHHX. BO3BHHRIA peaad MIKOJIa
MaTeMaTAKOB-KAPTe3NaHIeB, pa3pabaTeBaBIIAX Jajee aarebpy u
aHAMHTHYECKYI0 IeoMeTpmio. Mul orMermM 3aech xorsa O paGoTh
HeboHa o rpaEMIIaX AefiCTBHTENBHEIX KOPHe HEKOTOPHX ypaBHe-
Huii 2, 3 m 4-if cremeneii, mpasuio HWoramma T'yage ornickanms
KpaTHLIX KOPHell M HECKOJBHKO IO3fHeliiiue HccaegoaHmsa Mmu-
menaa Pomrs o rpammnax kopHeif, oNHWpaBmmEecsi HA OTKPHTOE
AM TIpejJoKeHne, KOTOPOo¢ B COBPEMEHHON TePMHUHOJOTHHA MOYKHO
nepefaTh CIAOBAMH: MEMIY NBYMA KOPHAME ITPOW3BOAHON HMEETCA
He OoJslee OFHOrO KOPHA [aHHOTO MHOFOWIEHa, a TaKmKe HA
3HAaHWEe BepXHell rpPaHUBl JEeWCTBUTEIbLHHX KOpPHel, B HaIIWX
yuebHnKax HocAmei mma Mawxiaopena. OnHako, Kak 9TO HePeRKO

1 3aece He MeCTO OCTAHABANBATHCA MNOAPO0HEe HA AHAJIUTAKO-TeoMe-
TpuYecKoll cropore Tpysa Jewapra, a TaKKe HA €ro B3aUMOOTHOLICHHAX
¢ HeKOTODPHIMH NPEAINECTBCHHWKAMU H COBpeMeHHAKAMU. ¥ Jlexapra MOKHO
3aMeTATh HOKOTODYi resfpennuic eme Gomree ocBobomuTh ajire6py or mog-
YUHEHAs reOMeTpHM M IOCTPOMTH NpPaBUia OYKBEHHOTO MCUYHCIEHHs HEIOo-
cpefcTeeHHo, (es cBA3WM ¢ MCuYMcJeHHeM oTpesnoB. liogpobuee cM B Moeu
craTee ,JlexapT u MaTeMaTHKRA“, HPHJIOIMEHHON K PYCCKOMY TepeBoay ero
»leoMeTpun“. YpaBHeHue yKasaHHON KpPHUBOI Tperhero mopsijgxa (Tak Hasb-
BaeMoro Tpesy6ia Heorona) /lekapT B Hecko.(bKO MHOM Buje HPHBOAHT HO
BTOpO#l KHnre (crp. 47), rje jgaercd U cHocoD ee OMUCAHMA.

2 ,lloBoporHbiM IyHKTOM B MaTeMaTuke Obllla HEKAPTOBA nNePeMEHHaA
geaunura. Baarogapsa 2ToMy B MaTeMAaTHKY BOLLIM deusiceHue U Judiekmuka
1 OJarofapsa 9TOMYy He cnaao Hemedaenio neobrodumsim duddeperyuarvoe
‘u unmezpasvhoe ucuUCAEHUE, BAUATRI KOTOPOTG BCKOPE OBIIIM 3aJI0MKeHHI U
KOTOpoe OJIO B WejIOM 3aBeprIeHo, 4 He OTHpuiTo Huworonom n Jlendmumem
®. 9Hrensc, Juanextnra upnpops®. K. Maprc u ®. Pureasc,
Cou., . XIV, M.—JI., 1931, cTp. 426427,
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friBaer, Gosee raybGowoe passutme anrebpa [lewapra Ioaydnmia
He y ero IpAMHX HociejjoBateneif, a B TpyAax Hrworona, mpe-
OJ[OJIeBLIEro MMEWIuecss B Hell cllafhle CTOPOHH.

Ii

B To BpeMs Kak pasBEBaZach JIeKapToBa BCeOOMas MaTeMa-
THKA, AHIIMiiCKAe yYeHHle pa3pabarHBanm axre6py B HHOM
ujpeiiHOM ILIaHe, XOTA W B TECHOH CBA3H C asmrebpoit mapre-
3UAHIEB.

[epphiM GoXBIIMM AHIMHICKAM TPYAOM Lo aiarefpe ABmIach
«IIpakTEKa aHanmTHYecKoro HekycerBay (Artis analyticae praxis)
Tomaca T'eppumora, Brmemmnasi Tocmeprro B 1631 r. I'eppnor Bo
MHOTOM TPUMHKAJX eme K BueTy: B paspeieHNu IOIHCTHRA HA
BHJ[OBYI0 M 9UCIOBYIO, B TePMUHOJNOIHWH, B OTKa3e OT I0JNL30BA-
HNA oTpunartenbEHMM umcmamu. OH, OHAKO, yCOBepIIEHCTBOBAJ
CUMBOJUKY aire6phl fajiee, 3amumchiBag cTeNeHN HEW3BECTHOH 4
B BHIE a4, aad, dada W T. T., BBefs COBPeMEHHbIe 3HAKH
Hepaperctsa. O paHee [lexapra Hamex DpHeM COCTaBIEHNA
ypaBHeHHiT IyTeM NepeMHOReHUsA INHCHHEX JBY9IeHOB. Opuo-
BpeMeHHO ¢ KHWro#i 'eppmora BHIIeX B CBET W ,Jlaouy &k Mare-
matuke* Yuapama Oyrpena (,Arithmeticae in numeris et specie-
bus institutio, quae... togius mathematicae quasi clavis est®),
KOTOPHII HEOJHOKPATHO NepPem3[aBajcsd BOOCTEeACTBUN I IIOIy9InI
BHICOKYH oneHry Bammmca, Hewortoma m ¢uaocoda Jloxka.
B orom coummenmm Yyske Gojlee OTYETIIMBO TPOABUINCHL 9EPTEL
anredpamdeckoil aHIVINNACKON IIKOJLI, OCHOBHBIMA 13 KOTOPHIX
ARWANCH apufMeTHIECKOe MOCTPOSHNEe aaredpsl U Gosee IPAKTH-
geckmii TONXO[ K MareMaruke Boolie.

Dyxpennoe ucunmcaenuwe Oyrpes passmpaer He Ha IeoMeTpH-
qecKOMl OCHOBe, a HMAapalie]bHO ¢ aPHPMETHISCKAMH JeHCTBRAME
u caMy® aarefpy Ha3HBaer yie He ,JOTHCTHKOI®, HO ,BANOBOH
apadmernroit“. ,9ra BEmoBaA apuMeTHRA, — MHCAT OH B nepBoit
riaBe ,Kmoya & Maremarnee®, — Oosee MOAXOMWT IS aHAIA-
THIECKOTO MCKYyCCcTBA (IPH MOMONIA KOTOPOTo NCKOMOE HaXOMATCA,



360 A. II. OOKEBHAY

KOrjia €ro pacCMaTPHBAKT KAK JaHHOE), YeM 9HCIOBafA®, u sarem
HOACHAN, 9TO B IUCIOBON apudMernre momyyaeMile OpA BLIY9H-
CACHAAX YHCIA KAk OHl He OCTAaBIAIT HHKAKOLO clega Ipom3-
BEJIeHHHIX ONepanuil, MeMKAy TeM KaKk B BHIOBOIL XOR JeiicTBHii
COXpaHsAeTcA BCe BPeMA HA IIIa3aX, 9TO U coolmaer el AOIKHY IO
obmgmocets. * G camoro Havana Ha BAJHO® MECTO BRIABHHYTHE
OHam jmecATHIHEE APOGW W AelicTBHA Haj HuMu, KoTopuie OyTpey
DONYTHO yCOBEPUIGHCTBOBAJ B NENAX YIPOMEHAS BEYHCICHRH
(upubamxenHoOe yMHOMEHHE NECATHYHEIX apobeit). IlocroanHoe
PHUMaHZ® K MPAKIAKe BHYHCACHAN W MeHbWHH HHTEpeC K
CTPOroMy O0GOCHOBaHHI0 BHIOBOK apudMeTEKH HPOABUICA BO
MHOrUX pasfenax kumrm Oyrpema. Tax, s ruase 6 CBOMCTBa
MIPONOPNHA Pa3DHACHAAACH HA UHMCIOBHIX IIpEMepax, ciaepywoiue
rJaBel INOCBAMmMEHH Owhm jeificTeEAM Hag Apobamm, npmuem
Oyrpen sameuas, gro »CIUHUNY (WA Kaxkoe-amGo 1[eJI0€) MOIKHO
B yme npefcTaBuTh cebe fequmMOl Ha i06oe umciao wacreii“, 2
B raase 12 mpmeopumauces Qopmysmn crenenn asy4aena go 10-ix,
a B raase 14 paccrasmBazoch 00 W3BJICYCHHH KOpDHei#t m T. 1.
B rmage 16 Oyrpex pnan wpatkoe mamomenme HpAEMOB BHIpA-
*EeHUA 33427 OPH IOMOIIM ypaBHEHHMU, CXONHOE CO 3HAMEHHTRIMIA
COBCTAMHU B OJHOM M3 LePBHX pasfenos ,l'eomerpmn“ Terapra u
OTJAUYHOES JUIIbL B TOM OTHOLICHHH, 4TO Oyrpen roeopua 3pecs
O BeImuMHAX, a Jlekapr — o JIMHEAX (BHpasKAOMUX BEJMYAHE). ¥

1 LOIb3YIOCE 4C€TBEPTHIM, HONOJHEHHEIM H UCIIPAaBJICHHLIM HU3TaHNHCM

codunenuii Oyrpema — Guilelmi Oughtred. Clavis mathematicae, . . ,
Ozxoniae, 1667, crp. 4.

* Our. cov., crp. 25.

3 JHenan pemuTh Kakyw-AuGYNDb 3ajavdy, CIeyeT cIepBa ee paccMar-
PUBATL Kdk yHe DEMEHHYI u [aTh HASBAHUA BCeM JUHHAAM, KOTOpHIe
OPERCTaBIATCH HEOGXOTUMBMY FJst ee HMOCTPOCHHH, OPHTOM HEH3BECTHHIM
Tak KG, KAK U MBBECTHRIM. 3aTeM, He IPOBOJSA HMKAKOTO DPABIMTHA MemIy
STUMH UBBECTHHIMM U HEUBBECTHHIMH JIMHUSME, HYMKHO 0003peTE TPYRHOCTD,
Clepya TOMy HOPANKY, KOTOPHII MOKASHBAET HAMGONES eCTeCTBeHHEIM o6pa-
B0M, KaK OHM BBAHMHO BaBHCAT [APYr OT APyra, A0 TeX IOp, IIOKa He Oyner
HaHJIeHO CPENICTBO BHPA3UTH ORHY M TY IHe BeJIMYUHY JBOAKAM 0Gpasom:
9T0 10, 4TO HABHIBAGTCH ypaBHeHHeM, UOO WIEHH, NONyYeHHHE OIHHM W3
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C eme Goabpmeil ONpPeNeNeHHOCTHIO I1IPOABAANCH YHKa3aHHbHIE
YepTH amramiickoll mMaremarmkm B paborax J[[moma Bammmca,
KOTODHIX mocBATAA aarefpe aBa Goasmmx coumHeHmA: ,Bceod-
Uyl MaTeMATAKY Wi DodHHi Kypc apmmermrm“ 1657 r.'l w
ee mpojoikeHne — ,VlcTopEUecKANl B NPAKTHYICCKHR TPAKTAT 1O
axreGpe“, wajaHHEI no-aHramiickm B 1685 r. m B pomomHEHHOM
sune mo-naraEE B 1693 r. (,De algebra tractatus historicus et
practicus“). Bamamc mpeskge BCero pasmesiserT MaTeMaTHICCKUE
HayxU Ha 9HCTHE M cMemaHHHe, Uncrasa MareMaTwka H3ydaer
KOJIMYeCTBO KAK TAKOBOe, KaK OTBICOYEHHOE OT KAadecTB Xpef-
mera (quantitatem absolute consideratam ..., prout a materia
abstrahitur), cMemanHas 7e, B KOTOPYI0 BXO[AT ACTPOHOMHS,
HepcIeRTHBa, MEXaHHKA, MY3HKa, MOpenjasaHue W IIp., HCCie-
AyeT KOAMIECTBO, HAJICNOHHOE CBOCTBAMH, NPAUCYIIEMA HPeAMeTY .
Yperag MaTeMaTHKa B CBOK oYepexb MOApasiesiAeTcA HA
apudMeTARY, IPeAMETOM KOTOPO#l ABIAETCH JHMCKPETHOE THCIO,
kag MHOmecTBo (multitudo), Kar cobpande egWHHL, W Ha
TeOMeTPHAK — HAYKY 00 HM3MePHMHX HeNPePHBHHX BeIHIHHAX.
Kpome sToro ompefenenna apuMEeTHKA W reoMeTpHHA IO COfep-
JKaHOio, Bamamc maer 3aTeM WX oNpefielleHHA 10 Ha3HAYCHUIO,
pasm@uas TeOPeTHYeCKy0, YMO3PHTENbHYI0 MaTeMAaTHRY, ¢
ONHON CTOPOHH, H IPAKTHYECKYI0,—¢ jpyroii. llpaxrmdeckas
TeoOMeTPHS, HayKa O TOM, KaK XOpOIIO HU3MepATh, NOAYHHEeH&
Teopermueckoii (speculativa);? mpakTndeckas apmdMeTHRa, HayKa

PTAX [BYX CNOCOGOB, DAaBHEL WieHAM, HONydYeHHwM apyruM® (»leomer-
pusa®, crp. 14).

1 VinTepecHo MOJNHOE HasBaHue 9TOro coumHeHna: ,Mathesis universalis
sive arithmeticum opus integrum; tam philologice quam mathematice
traditum, arithmeticam tum numerosam, tum speciosam sive symbolicam
complectens, sive calculum geometricum; tam etiam rationum propoerti-
‘onumve fraditionem, logarithmorum item doctrinam, aliisque®.

2 . Wallis. Opera mathematica, t. I, Oxoniae, 1695, crp. 18—19.
AHAJIOTHYHOS ompefiesieHne TeoMerpuu faa emje IInep me-ua-Pame: ,I'eomer-
pHSA €CTh UCKYCCTBO Xopomo usmepaTs® (P. R a m i, Geometriae, lib. XXVIT,
Basileae, 1569, ctp. 1). Touno Tax e apudmermra, no Pame, aro Hayka
Xopomo cuuraTs (mim BeEucAATE; docirina bene numerandi).
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0 TOM, KAk XO0pollo BHYMCJIATH (numerandi), Takmke IOJYMHEHA
Teopetndeckoii apudpmermre. OpHAKO W3 BCEro MadbHEHIero
n3iomenna Bannuca sgcHO, 9TO B ¢BOEM IOCTPCEHHAN Kypca axred-
Pbi M €ro OTAEABHHIX Pa3fesioB OH PYKOBOACTBOBAJCH OOIBINe
noTpeOHOCTAMA HAYYHO# M NEeHarorudecKoil NMPaKTAKH.
Kazamocs G, TOCKONBRY TeoMeTpHAA HMeeT Heno ¢ 6Hoiee
oimieii ¥ HecBOAMMOM K 9MCIY KaTeropmeil BeJM4WH, YeM apud-
MeTHKAa, OHA ¥ JIOJKHA Obliaa OH 3aHATH BeJyIice MeCTO B MaTeMa-
THKE U Je9b B OCHOBY TeopeTnueckoro gyrpamenTa obmeit apud-
METHKH, KaK 5TO ellle OT4acTH MMeJI0 MEeCTO B YHHBEPCAJBHOI
varemature [lerapra. Bamime, ogHaKo, HeOHHOKPATHO MOAYEp-
KuBaeT apmpmernieckmii xapaxrep obmeit anrebpsl m ee mpe-
uMyliecTBa mnepen reomerpmeit, J[lemo B TOM, dYTO mpeaMer
apuMeTHKH UAIMle M OTBIEUYEHHEe, WeM y TeOMCTPHH, W ee
paccympenus obxamaor OGoxepmeit ob6muocthio (speculationes
habet magis universales), B cmay wero apmmMermra pasHO
OPUJIOKAMA B K TeOMeTpUM M K ADYIEM gucnumamuaam. ! Tosops
00 OgHOM W3 BasKHEHINIWX AeiicTBUH aaredpPH — O BO3BEJCHHN B
creneHb, Baanmc 3amedaer, u9to ,anrefpamdeckue CreleHH
(potestates) myuime O6BACHANTCA IPH NOMOLIE APHYMOTHAYECKHX
crenereii (gradus), 9eM IPU MOMOIIN FEOMETPAYOCKAX H3MEpPeHHI
(B cMBICTIe PasMEpHOCTH), M IIPU STOM COBEPIIEHHO OTYEeTIIHBO
xapaKTepuayeTr aarebpy, wak apufMeTmueckymo Hayky. ,W6o,—
rOBOPHT OH,— BceoOmas axrebpa sABIAeTcA HOUCTHHE apume-
TUYECKO, & He TeOMOTPHIeCKO W pa3bACHAETCH CHKOpee TIpH
ITOMOTIY HA4aJ apuMOTHYECKHX, a He TIeOMETPHYECKHX. XOTH
B reoMeTpHu MHOroe HaXOAWTCA WM YACHseTcd M3 axredpamde-
CKHX Ha4aJ, HO OTCIOfa& He caejqyeT, 4To ajrebpa TeoMeTpUYHA
Wl e ONHMpaeTcs HAa reoMeTpUdecKwWe HAdYaua,... Haobopor,
CKOpee reoMeTpus nmogduHena obmeil apnpmernmre®.? Iry ke

! ,Opera mathematica“, . 1, crp. 18—19.

2 Cped  HeJIOCTATKOB TreOMETPHYECKUX H3MepeHnmit Baaamc ormeyaer
TAKMHe, YTO [efiCTBUTENBHHX pa3MepHOCTell HMeercs TOJLKO TPH U 4TO
110.1b30BaHUEe UMH TpelyeT coONI0IeHMsT BAKOHA OTHOPOTHOCTH. CM. LHT.
COY , CTp. 55—-56.
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MBICTh BHICKa3HBaeT Baiume B TpegncioBEm K ,1paxtary o
KOHHYECKHX COUEHMAX, H3IomeHHHX mo Hosomy Merony“ (De
sectionibus conicis nova methodo expositis tractatus, 1655),
Ipeyn pessias, YT0 JOKA3aTeaAbeTEA B HeM HMEIOT a puMeTHO-all
reGpangeckuii XapaKTep,a He OCHOBHIBRIOTCA Ha JIAHMAX, B00 apud-
MeTHYecKIe JOKA3aTeNbCTBa ,He MeHee Hay4YHH (scientificae), Go-
Jlee gCHBI, a Takme Ipomme m c¢bnagalor Gouxsmell obmuocTLIO.!

DTi TeHReHNUE apHPMETHYECKOTO HOCTPOeHUA anreOpH m ee
npuAcHeHnA K 3ajauaM mpaxTukm Banamc mnposex B ofomx
paccMarpuBaeMbiX COUMHOHHAX BechMa IOCIHEIOBATENBHO W B
cayuae HeoOXOUMOCTH Jazke 33 CYeT IOJHOE MaTeMaTHYeCKOil
crporoctu. Bo ,Bceeobmeil maTeMaTuKe“ OH yReansa MHOTO MeCTa
NelCTRUAM HAJq JeCITHIHBIMEH ApobaME, JoTapu@MaM, pas3InIHbM
TPOWHEIM TIpaBHJaM, UPAaBMIy 10Bapmmecisa, B ,AnreGpe® —
gsorapudMaM, H3BICUCHNIO KOPHEH, NPABMIY CMEIUOHUS, npuliu-
JREHHOMY DeNICHAI0 anreGpam4ecKMX ypaBHenwii u 1. 1. B 23
raase ,Bceobmeil MaremMaTuKE® OH IlepeBes Ha A3LIK anrebpau-
geckmx Qopmya Teopemsl 2 kxurn ,Hawan“ dprampa, B KOTOPOIL
pAA  anre0pamvecKHX TOMAECTB OBUT BHpayKeH IpH  IOMOINM
COOTHOLUCHUIT MeRIY IIIOIIAAsME. C ocobeHHOl APKOCTBIO OTpa-
3UIACH TA ke TeHAeHNWA Ha yYeHnH# o0 OTHONIEHHAX U MPOMOD-
nuax. TPyAHYHO TeopHio paBeHCTBA OTHOUICHWII ITPOM3BOJLHEX
OAHOPOJHEX BeJAWYNH, U3J10MeHHy0 B O kuure ,Havan“ 9sruupa,
Bamamc saMenma Holee HOCTYMHON s OHomecTBa u  Goxee
HeIoCpefIcTBEHHO BhHIpasKawoleii, M0 ero MHEHMIO, IPHPOAY Jela.
OH upepjlaraeT HIOHAMAThH TOJI OTHOIMEHHEM INPOCTO YacTHOE H
mermocpencTBeHHo mepenocur B 29 m 35 rmasax ,Bceobmeii
MATEMATUKI® CBOMCTBA IEJICYNCICHHHX OTHOIICHUiI Ha obmme
pequnHel. [IpuMepHO Tak e, MEKAY NIPOYUM, IOCTYHAdH 1
JpyTHe MaTeMaTWRM TOro Bpemenn, Hanpumep A. Taxs B ero
 Teopum m mpaxtuxe apudmeruru® (Arithmeticae theoria ef
praxis, 1656).2

1 I{ur. cou., 7. I, crp. 296,
2 Kpurnueckne saMedannsa Tawd um Baannca HacdeT oOUpeNCIeHusa pa-
BEHCTB OTHOHIEHWH Y IBRINAA NOYTH cosmagaor{em. Wallis. I{ur. cou.,
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Ilocrpoennme obmei#t apn@MeTHKH, UpeTeHAOBaBHlelr Ha
ePBEHCTBO Tepes; reoMerpneil, Tpe6oBaNIO, ONHAKO, CYIIECTBEH-
HOro 0600meHna HOHATHA O 4ucie. Baaame TpaguumOHHO ompe-
AeJUJ 9WCJIO HaK coOpaHme eAWHHN, HO B JeliCTBHTEIBHOCTH
TPAKTOBAaJ 3T0 HoHATHe mmpe. ,/[poGHHe umcaa, — nmmcanx oH,—
He cyTh 4mcia B coGcTBeHHOM cMuicae (proprie dicti)“, onn
OTBEYAIOT HE HA BONPOC: CKONBKO (HANPEMEP, CKOIBKO 4HacoR
quot horae), mo ma ponpoc: rakoe roamgecTso? (quantum horae),
W OTHOCATCA CHKODee K KaTeropuH HeNPepHBHHX Beauduu®. !
Ho apmdMermra, moppaman reoMerpuu ¢ ee OeCKOHEYHOR pennm-
MOCTBI0 BeJNYMH, ,IpeAlloNaraer, 4TO eJUHHINA HJIH eJuHoe,
KaK HeKOe Iejioe, AeJiMMa Ha J000e YmeJo 9acTeil“, BRHYHCIAeHNe
¢ KOTOPDHIMH HOCHT ysie 4HCTO apudmMermueckmii xapawrep. 2
Ilo cymiecrBy Banamc umes B BHAy, 9TO Hajy aApobaMEm MOMHO
NMPOM3BOJHTE Te ke olepanuy, 9T0 W HAX IeJIHMH 9YucJIaMu;
¢ IOJHOI OTYETIMBOCTHI0 5TA MHICIB BHICTYIHJA B €T0 TPAKTOBKE
MppanuoHanbHEX umced. W mppanumonanbHBle 9mcaa ,He MOTYT
OBITH BEIpaskeHH HpPH IIOMOLIW WCTUHHHEIX (verig) umces, HO OHHE
npurofun (sunt tamen capaces) maa apudMeTndecKHx feiicTBuii,
KaK CJIOMOHUs, BHIYNTAHHSA, YMHOMCHNSA, fejdeHud n 1. n.“. llpm
9TOM XOTH CJOBO ,IUCI0“ Ha 3TOT caywalt Bamauc He pacmpocrpa-
HAJ, HO OH IOJYEPKHYJ BO3MOKHOCTH HEOTPAHMYEHHOTO mpulim-
ACHAA K 3HAYeHNI0 ,TIYXUX KOPHel, T. e. HppanuoHAXbHOCTEMH
ANA HAX ,HaM JOCTAaTOYHO YHAOBIETBOPATHCA TPUOAMMCHUAMN
(KOTOpEHIE TO Yike M3MOMEHHOMY CHOCODY MOKHO MOMYIHTE.
CKOJNEH YyrOAHO OGAM3KAMHM K HCTHHHOMY 3HAadeHmio)*. 3

Ecam B TpakroBKe nApofeil m mppanwoHasJbHOCTER, peasbHOe
HCTOJKOBAHME KOTOPHIX OHIO fAcHO 063 0co0BIX KOMMEHTapHes,
y Bajnmca mpocrynara wuped ,NpMHNUNA TePMAaHEHTHOCTH®,

ctp. 185 u A. Tacquet. Ilur. cou., Amstelodami, 1704, crp. 128).
Ho Taks crponit cBO Teoprio OTHOINEHHII Ha OCHOBe NpUONMIACHHA BeaH-
YHH HX JECATAYHBIMA FOJIAMH.

1 Wallis. Our. cou., crp. 26—27.

¢ I{ur. coy., crp. 210.

? ,Opera mathematica®, T. I, Oxoniae, 1693, cTp. 117.
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orderauBo copmyauposagHoro B XIX B., T0o B moxxone K 4MCIAM
OTPHIATENLHEIM, a TaKKe MHHMbIM Basiuc ¢c9el BasHEIM oco0eH-
0 OTTeHHTb BO3MOMKHOCTH [eHCTBUTENLHON WHTEpIpeTanun
oTux nouarmii. Ilpm coXpaHeHUE Bce TOrO ke CMEICAA 3a CIOBOM
,9ACIO* BHUATAHUE GOJIBIIEr0 YWCIa M3 MEHBIIEro, pasyMeeTcs,
HEeBO3MOM{HO. Bajamc BHOBH TOBOPHT M B DTOM CJIydae 0 JOMYy-
AIcHUM B MaTeMaruke oco0oro poma KOJWYeCTB, KOTOPHE BO
_Bceobmeilt MalemaTtmke“ OH HaszBaX Jaxe BOOOpamaeMbBIMH
{imaginariae). 910 cx0BO — BoOOpaaeMulil, MHUMEL — HE JIOIK-
HO, OIHAKO, BBOJWTHL Hac B 3abuayxpenme. DBuio 6w omubodHO
NPAOMCHBAThG Bajancy DOHNMaHMe OTPUIATEABHHX YHCEN KAk
guereix Qurnumit. OrTpunarenbHHe YMCIA — BT0, KOHEYHO, CO3[a-
HUsA Hamlero pasyMa, HO Kak OB OHH HM HAa3HBAJIACh,— BTO
aGCTPaRIAM HEKOTODHX OTHOMEHHIH [eHcTBHTENBHOCTH, A, KaK
BHIpasmiIca Baanue B ogHOM MecTe, ,0RHO Aei0 abCTparupoBaib,
a mpyroe orpunars® (aliud enim est abstrahere, aliud negare). *
Jonymenune oTpANATeNbHHX umced, Kak menpmux 0, He TONBKO
He 0eclONE3HO B He abcypAHOo, HO cay:kaT JAJdA o003HAYeHHsA
He MeHee neiicremTelibHOH (realem) BeaMumHBl, 9eM HPAMEHEHHE
TIOMIOKATONBHHX YHCEeH; TOIHKO BHpaskaeMasd OTPHIATENLELIM
q@UeaOM BOIWUHMHA ,TIONJIGIKAT HMHTEPIpeTalun B CMEIcHe, IpPO-
THBOIONOHOM upeanodomenHomy* (sed sensu suppositioni
contraric interpretandam). 2 Ilpm atom Bamnme mpepnaraeT pax
TOMKOBAHWI B3aWMOOTHOIICHHST MY I[IONOKHTENbHEIMA U
OTPENATeNLHHMY YMCAaMA Ha IPUMEDAX ABWKEHHA B IPOTHUBO-
[TOTOMHEIE CTOPOHBI, TEUJIOTH, TsKecTH W T. I ° B ,Aarebpe”
OTPHANATEILHEE H [ONOKUTENbHEEC BEIHIAHE HA3bIBAIACH YKo
JneficTaTenbHEME (reales) m xax BOOGparkaeMble MM IPOTHBOLO-
JIATANHCh KBAJApATHHE® KOPHH W3 oTpunareasHux uucex. Ho u
IS 9TON KaTeropmm umcea Bamime cTpeMuiIcA HAfiTH PeadbHYIo

1 ,Opera mathematica®, . I, erp. 21.

2 Opera mathematica“, 7. II, crp. 286.

3 ,Opera mathematica®, =. I, cvp. 70—74, u 7. III, crp. 286.
I'eoMeTpr4ECKOE NCTONKOBAHKE OTPUNATENILHLIX 4MCes BOCXOANAD K A. Hu-
papy (1629), [lexapTy u ero moclefloBATEIIAM.
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waTepuperanuo. Ilepoe ' 3Havemme MHuMEX Beawmunmm Basanc
YCMaTPUBAJ B TOM, YTO OHH IOKA3hIBAKT HEBO3MOMKHOCTL €OOT-
BETCTBYIOMIC 3aj1a4M ¥ YKA3HIBAIOT, KAK CIeAyeT BHTOM3IMEHHTH
ee IOCTaHOBKY, YTOOH pelleHNMe OKAa3aI0Ch BO3MOMKHEIM K Jjeii-
CPBATENBHLIM. ! {poMe TOro, OH IpefiIoKuaI TOTKOBAThH MHIMOCTH,
KaK CTOPOHBl KBAJPaToOB ¢ OTPHNIATENIBHON MJIOMIAJLI0, CHAMKeM,
YTPadeHHOr0O Y9YacTKa NJOMAAW, WIH 3KC KAK OTPE30K, CPeHm
TPONOPUHOHANBHEA MEAY PAacHONOKEeHHBEIMA HA ONHOU IIPAMOIL
110 PasHBEIE CTOPOHH OT HAYAJA TIOMORUTENLHHM M OTpPUIATENh-
HBIM OTpe3KaMn. 2

Tarosn Getm ofimme anrebpamueckme Bo33penus Bamamca.
ITo comepsranmio ero anreGpamaecknii TpaxTar cojepmai 6orareii-
muii PanTHdecKUit Marepuana, ocofeHHO B JATHHCKOM W3LAHMH,
B KOTOPO€ BKIKYCHE OHIN KPATKUC W3IOMEHHS OCHOBHBIX
MaTeMaTHYecKAX OTKpbiTHii Hroroma. M3 Bcero storo marepuana
B NaHHOH# cBA3H Heo0XOAMMO JMIIb OTMETHTH (eme paHee
onybamrosansoe mMm B 1657 r.) nocrpoeHue mySmueckoro ypas-
HeHAsA Opu IMOMONIA NpAMOM m OTKpHiTol BamnmcoMm rybmuecwroii
uapabonst z=y*. llpotus »Toro mocrpoeuma, yrasssax Baiurue,
MOT'YT BO3PA3HTH, 9TO B HEM HCIONL3YeTC JHHOA §oJiee Caom-
Hasg, T. €. BHCIIEHl CTelleHA, YeM KOHOYECKOe cedeHOe. ITO
BO3paskenue He cmymaxo Baaawmca: ,3aT0,— OTBE9aN OH,— B
Ka9ecTBe BTOPON JMHUHK NPHMEHAETCA HE OKRPYIKHOCTH, HO GoJee
npocTasg npAmag“. 3

Or tpyna Jlexapra, oT coummeHumii Oyrpena u Bamamca nyrhb
pasBuTHA aiAreGpn BeJ HeUocpPeACTBeHHO Ko ,Bceobmeit apud-
merake* Hrrotoma.

1 ,Opera mathematica®, r. 11, crp. 287 u ci. B 9ToM OTHOmEHUN RECH-
Ma J10GOMHTHB IreOMeTpHUeCKIE 3aJa4l, B KOTOPHX HAJIMY e MEUMBIX peLIeHn i
YRa3eIBaeT Ha HEOOXOMUMOCTH HMEPeXoja OT OKPYHOCTH K runepboge u T. .
2 ITur. cou., ra. 57. Unen Bannuca Guiu BOBPOKMEHE B cepegune XVIIIz.
T. Kwonom. Baname, BmpoueM, He OCTAHOBMICA Ha BOHpOCe 06 MCTONKO-
BAaHUE KOMIVICKCHOTO “ucia. Hax msBecTHO, COBpeMeHHas MHTepHpeTaINs
KOMIIEKCHEIX 4ucen Omyia npepmomena I'. Beccemem (1799) u K. Apranom
(1806). Her y Bamamea u amaamsa omepanirii, MPOSBOANMEIX HAX YNCHaMH.
® Hur. cou., crp. 297.
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v

B rogm crymenuecrsa, B 1663—1664 rr., Hroron mnsyumn
,Hagana® 9srauna, ,l'eomerpuw® [lexapra (B JaTHHCKOM M3Ja-
HHHA, T. €. €O BCeMH KOMMeHTapuamm), TpyAn Bmera, pyko-
Bomictea Oyrpena m Bannmca. AHTHUHasS reoMeTpms IIPOM3BENA
Ha Hero raybouaiiiiee BrieyaTnenme. Eif, mecoMEenso, oH oOTAa-
BaJl HCKpeHHee TIpeAlloYTeHNe, HAXO4A B €e CHHTeTHYECKHUX
npumemMax HM3AMECTBO, KOTOPOTO HE YCMATPHBaJI B HOBOIl anrebpe
M, BAAMMO, [aske B cOOCTBeHHOM Merome ¢uorcmii m  QIIOeHT.
Hrioron Obli peiicTBHTEILHO 3aMeYaTeIbHHM TIeOMEeTpPOM, O 4eM
CBHJIETEIhCTBYIOT MHOTOUMCIEGHHbIE BCIOMOTaTeILHEE IPeIIoKe-
HMA 0 KOHHMYCCKHX cedeHHAX B ,MaremMarmyecKHX Hadamax®,
HalilcHOLe WM YNCTO CHHTETHYEeCKMM IIyreM, a TaKme ero pa-
GOTH IO TEOPMU KPHUBEIX TPeThero nopsAaka.! Kak BHCOKO OH
HA CTaBHJI AHATATHIESCKYIO F€OMETPHIO U CKOJb KPYIHBIE OTKPHI-
THSA HA NPOM3BeJd OH B 3TO# oOsacTw, OH He CUHTAN DTy JHUC-
NUOJIAHY HoAauEHo#l reomerpmeit. Ha momax ,Teomerpum® [le-
KapTa OH CHeNal [ajke KaTeropuvecKylo Iomerky: ,HesepHo,
HeBepHO, 5TO He reomerpus (error, error, non est geometria);
JUIA Hero 95To OHIIO TONBKO NPUJIOMKCHHE aareOpsl K PEIICHUIO
reoMeTprYeCKUX 3a/[ad, YaCTO IOJe3Hoe, MOoPoil, OLTh MOKeT, Hake
HeoOXOMMOe, HO TI0 CaMOMY CYINeCTBY CBOeMY Yyiloe AYXY
HCTHHHO FeOMOTPUYECKHAX JIOKA3aTeldbCTB.2

! Cm. cratnio H. A. I'maroneBa ,HBOTOH, Kak reomerp“ B COOpPHHKE
,MockoBckuit yumpepcurer—mnamarn WUeaaxa Heworona“ (M., 1946). Cp. L.
T.More. ,Isaac Newton. A biography“. N. Y.—-London. 1934. Ctp. 38—37.

2 Ormeuy, aro u JleliGuuIl] CIHTAN BHECEHHE B TeOMETPUI0 anrebper u
KOOPAMHATHOTO METORA YYHEPOLHEIM TeOMEOTPHHN M HEJOCTATOYHBIM. B 1679 r.
on mucan I'olirency: ,f1 eme HexoBosien anredpoii B TOM OTHOMEHUH, IT0 OHA
B 007acT¥ TeoMeTpuu He AOCTABJIsieT HU KpaTiadimnx myTeit, Hu Hambosee
KpacuBEX moctpoenmit“. Ho Jlefi6uui| uckan B reomerpun HOBHX TyTel H
MeuTasl 00 0cOoGOM CUMBOJIMYCCKOM reoMeTpudIecKoM ncuucienun: ,Hawm ny-
HeH ellfe HHOMH, YHCTO TeOMeTPUIESCKII MTH THHeHHBLIM anaIus, HernocpecTBeH—
HO BRIPAKAOIINM [T HAC NONOMeHNe, Kak aaredpa BHpamaeT BelHIUHY “(cM.
.YCHeXH MaTeMaTHdeckux Hayk®, 1948, ¢. 111, B.1, crp. 198—199). Meurm
Jeit6unna 661n peannsopann aums B X1X 8. I'pacmanoM, 'aMUIIBETOHOM # D,
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Hesun I'peropm coobmaer, uto Hrlorom kak-To crasan emy:
,anrebpa — aTo aHAJW3 calOKHEKOB B MateMaruke {of the bun-
glers in mathematics)“.! B rakoii-ro Mepe 5To myTamBOE 3aMe-
JaHAe COrJIacoBalochk ¢ BocxmuleAmeM HrloroHa mepen aHTHYHON
maremararoii. Ho mo cymectBy sTa dpasa oTHIOND He BHIpamaia
TIOJUINEHOTO OTHOIIEHHUSA BEIHNKOIO YYeHOro K axrefpe m ee Me-
ToAaM. Ero paborn mo mcumciaenmi0 GeCKOHEYHO MAdHIX, OTHPHI-
tHe UM ofmeii OuHoMmAadbHON (OPMYJH, TECHO NPMMEIKAaBIIee
R nccnefoBannAM Bamimca, ero rayGoko mparTHYeckmii mMOmXOJ
K MaTeMaTHKe B I[eJIOM,~— BCe 3TO HMCHIKYAeT BO3MOKHOCTH Pac-
cmarpmBarh HpoToHa Kak IpormBHEKA aarebpwe. OH Mor BoCXH-
IIaThCA KPACOTOl CHHTOTHYECKHX JOKABATEALCTB M Hamke UIpO-
THBOTIOCTABIATH MHOTNA HalilcHHBIE WM 3aMEYATENbHO HIAMHEE
reoMeTpUYeCKie IOCTPOSHUA JIMHHLHIM U CIHOKHHEIM BHIKJIAZKAM
HOBOI reoMeTpHm, 2 HO BMecTe ¢ TeM OH XOPOmO CO3HAaBaJ 3HA-
yeHne I MOInb aJre6pangecKUEX METOOB HCCISNOBAHMS CAMBIX Pas-
HooOpasHuX npobaem. OH OpAMO JOKA3ad 3TO PAJAOM IIEPBOCTE-
MeHHO# BaKHOCTH alreGpamvdecKMX OTKPLITHIA.

Ilepsrie wpymame auarebpamveckme ucciegosanma Hrworon
TIpOM3BeX eme B paHHeil Mogojocra, memay 1665 u 1670 rogama.
K sromy BpemeHm otHOCATCA ero paboTH IO pacHpoCTPaHEHUIO

!H. W Turnbull The mathematical discoveries of Newton. Lon-
-don — Glasgow, 1945, cTp. 48.

? InTepecHo B 2TOM OTHONIGHWHM COTOCTaBUTL pemerme B8amaud I[Tamma
o verbipex mpAMEX Y Hewrona m y Jlexkapra, AuA Koroporo 3ra 3ajada
MOCTYKNJa NPOGHBIM KaMHEeM CHJIH ero aHaJMTHIECKOPO METON3 B reoMer-
puu. (B sToil 3amade gaHHl YeTHIpe OpAMEE X NINETCA PeOMETPAYECKOe MECTO
TOYFK, NS KOTOPHIX OTHOIIEHWEe MPOW3BEHeHWs OTPEe3KOB, NPOBeeHHHIX MOJ
JAHHEIMEK YPJAMH K JBYM M3 STHX NIPAMHX, K IIPOU3BEJCHHID OTPE3KOB A0
ABYX ApPYruX RaHHHIX OPAMBEIX KMEeT MOCTOSHHYIO BeINYNHY; TeOMeTPHIECKOe
MeCTO ecTh KOHHMYecKoe ceueHme.) Pemerne HrloToHa Bo MHOro pas xopoue
MeKaApTOBA U BaKAHYMBAETCA CJIOBAMU. ,Takoe pemeHne, KaK IPHUBEXEHHOE
BuINe, T. €. HCHOJHACMOC FeOMETPHYECKMM CHHTE30M, a He BHEYNCJICHUEM,
H WBBICKMBAJIOCH JApeBHMMu® (cM ,MareMaTH4eCKme HAYaJa HATYpaJbHOM
Qunocofun®. Ilep. A. H. Hpunosa B CobpaHHA TPYOOB aKajeMARA
A H HKpwuoBa, t. VI, M —JI, 1936, crp 121—122).
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AelicTBHA W3BJEYEeHHA KOPHA Ha axrefpamdeckde MHOTOUIGHH H
060o0menni0 npasmia BO3BENEHAA NBYYJIeHa Ha cxydait Ipoms-
BOJIBHOrC IOKAa3aTeds, W3TI0skeHHOe B mnuchMax K Onnperbypry
1676 r. K srtomy ke BpoMeHH OTHOCATCA M IIMPOKO NpAMeHse-
MHEit o cax mop cmoco0 HroToHa umcieHBOro pemeHus ypas-
HeHAH W Tax HaskBaeMH mapanaexorpam Hroroma, caymusmmii
IJIST pasioeHHsi Y, 3ajaHHoOro ypasmeHmeM f(z, y)==0, raue
f(z, y) — anreGpamgecknif MHOrowIeH, B PAN Mo [POGHEIM cTe-
neaam z.! fI He 6yny KacaThCsa HCTOPHH STHX OTKDHTHI, He
BKJIIUYEHHEHX Bo ,Bceeobmyio apmdmermry“ Hrioroma. 3ameuy
JNNIb, 9TO TONHTHA CTPOrOro AOKA3aTENhcTBA POPMYIH OmHOMA,
NpUHAJeKaBIINe Jiigepy W APYrAM KPYHHEHIIAM MaTeMaTHKAM
XVIII B., ycumemHo saBepimeHH Omanm Toapko I'ayccom B pabore
o rmmepreomerpmieckoM psapge B 1811 r., gro wmcmemHmil cocod
pemenns ypasHeruii HrioroHa paspaGareiBanm pmazee Iamimeit,?
Jlarpamk, Mypaiins, @ypre (1 or Hero WHORX pas OTHPABIAITCH
B CBOHUX HCCHEGJOBAHHAX COBPEMEHHEIE MAaTEMATHKH) W 4TO HMCCIe-
ROBAHDe ¥ MpEMeHeHHMe Merona napannerorpama Hrworoma, =Ha-
garoe Crmpmmarom, pe-I''oa m IpamepoM, mpopodkaercsa HO
Hamux noeii.?

B 1669—1672 rr. Heworon, no nopygennio Konamaca, saHsax-
¢s1 TOJTOTOBKON JATHHCKOrO M3NaHAA roiaxampckoi ,AxreGpu”
I'. Knurreifizena (1660), a B cBA3W ¢ 5TEM cTaJd 33aAyMHBATHCA

1 Cu. M. Hsw0T10H ,Maremaruuecrue paGoru“. Ilep. J. J[. Mopny-
xait-Boaroscxoro, M.— JI., 1937, c¢rp. 9-—-13, 34—35, 218, 233—-235.

2 B coBpemMeHHBX 0G0BHAYEHHAX NMONpaBKa h K mpulawKeHHOMY 3HA4e-
HA0 @ KOpHA ypaBHeHudA f (x) == 0 HaXORUTCA M3 Pa3JIOKEHU f(a + B)=
= f(a@) +f(a)k+ ... =0 no mpudumxennio f(a)+ kf (a) =0 (mamee
nponece urepupyercs). I'ammelt HaXOofun HONPaBRY, MpeHeGperas YieHAMA
co cTemeHsiMu h BHme BTOpoff, T. €. M3 KBaZpaTHOTO ypaBHeums. Pabora
Tanaes (1694) Obuia mpuioMeHa k EPBOMY e M3JaHnI ,Bceobmei apudme-
TUKKM® [JA BOCHONHEHHS OTCYTCTBOB2BWIEr0 B Heil MeTofa YHCJICHHOrO
peIeHnsi ypaBHeHH,

¢ CM. pabory H. T. Ye6orTapesa ,Muoroyronsuux Hplorona uero
poilb B COBPEMCHHOM PAaBSBATHU MaTeMaTHKHM® B c6opunxe ,Hcaax Hepioros*
nox peR. akagemuka C. UI. Basmnosa, M — JI., 1943,

24 HpworoH. Beeobman apudMeTHKa
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HAJ{ H3faEueM coOCTBCHHOrO PYHOBOXCTBA Ho aiaredpe.! Uz storo
IIaHa, OfHaKo, Hmyero He Beimo; Hrlotom 3amamcAa apyrumm
paborama. Ho B 1673—1683 rr. Heoromy npmmioch wartaTs B
Kem0pnpyckom yHEBepcHTeTe Kype dernmit mo aare6pe. Coraac-
HO yCTaBy, PYHONHCH €ro JieKknmii Owra caada HA XpaHeHWE B
YHABEPCHTETCKYI0 OnGamoTery, OTKy[a H3BIER €€ 3aMEHMBIINK
Hyioroma B 1702 r. B pgommuoctm mnpodeccopa B HemOpmpse
Voaeam VYumeron (1667—1752), koTopHii W BHIYCTHX B CBeT
nepBoe JaTHHCKoe magaHme — ,Arithmetica universalis sive de
compositione et resolutione arithmetica liber“. Cantabrigiae,

1707.2
v

Xora Bo «Bceobmett apudmermrey Hriorom He ynommuaer
DOYTH HA OJHOrO aBTOPA W TOJBKO /IBa-ipH Pasa MEILKOM Ha-
3niBaeT mMa Jlexapra,® HOTPYAHO BHJAETH, YTO €ro COYAHEHHO
COCTABII6HO OO ¢ ydeToM paboT BCeX ero BHHOMINNX HmpefmIe-
cTBeHAEKOB. Buuanune [lexapra ckasalock BO MHOTOM: B CHMBO-
JUKe, TOYTH TOJHOCTHIO (€CaAM TOJHKO HCKJIYATE 3HAK IPODOp-
man OyTpema m 3HaK paBeHcTBa Peropaa) RapresmaHCKOM,*

1 Cu. L. T. More. Ilur. cod., cTp. 143—149.

2 B macrosmee BpeMd BaTPYZHUTENbHO TOYHO YCTaHOBUTH, BHINLIO JIK
9TO WM3[aHMe B cBeT ¢ paspemenud HpioToHa maM Ges ero coraacus, KAk
270 yTBep:KAaa Buo. YHCTOH B CBONX BOCHIOMPHAHHUAX YTBEPKEAJ, UTO MBHA-
HHE COCTOANOCH ¢ corjaacusa aBropa. JlelicTBNTeNbH0, BPAX au npyr HeoToHA
peinmiicA OBl Ha TaKO# IIAT BONPEKY €ro Boje, [a U YUMBEPCUTSTCKAE BIACTH Be:
Morsd OW pazpemaTs RyOIMKALHIO JeKkui Ges paspemieHHs aBTOpa.
II. I'peropu nucant, uro HpioroHn max corsacue, 5o ¢ Heoxoroih. Cm. L. T.
More. Ilar. cod., crp. 528—529, m H.W. Turnbull. Hur. cou.,
crp. 48—49.

3 B grom orHomenun couunenue HEploToHa mpencraBiser cofoit mpaAMyIo-
NPOTUBONONOKHOCTh ,ANrebpe® Basmmnca, cogepmapmeil OrpoMHOe KOJHYe-
CTBO HMCTOPHYECKHX CBefeHmi (mOpoil BeckMa HEHHEIX, HO B HEJIOM BEChMa
OHOCTOPOHHE HANpPABJACGHHHX Ha BaIUTy MHHUMOr0 OpHOpWTETA AHIIHYAH
BO BCeX OTKpHTuAX B ajreGpe XVII B. m nporur [exapra).

¢ Hp10T0H HECKOALKO YCOBEPINGHCTBOBAJ cHMBONMKY [lexapra, mpume-
HUB 3aOMCh NPOUSBOJBHBIX IOKasaTellell CTemeHHW; OH TaKMKe HEpPegKo @o-

A W L
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B OTPOMHOM yReXbHOM BECe MeOMeTPHIeCKHX IPHIOKeHAR, B yIo-
TPeOeHAn reoMeTpHIecKOro IIOCTPOCHAA KOpHEl ypaBHEHHIA,
B HEROTOPOI Mepe B CaMOif CTPYRType CoumHeHHS, HaKoOHEN, BO
MHOTIEX 4acTHOCTAX u3aomenuda. Ho o6mue mpeitane YCTaHOBKR
HeoToHa npopommany IMHWIO pasBUTHA AHrAMACKOLN anrebpan-
YecKoif mKoak. Hpo0TOR cO BCell pemmTensHOCTEHIO nepecTpanBa
anreGpy Ha apm@MeTHYECKOW OCHORe I DPUMEHAGMEIe B axarebpe
PeOMETPUICCKNe MOTOARl HONIAHMI HEMOCPERCTBOHHO HPaKTHe-
CHHUM, BHITHCIUTENBHEM NenaaMm. Ilpm orom, He npepmazmawas
CBOMX JIGKOWIl K Oe9aTH, OH, RAK MH yBuguM, ¢ HeoOngYaliHOLE
AJi HEro Pe3ROCTBHI0 BCTYyNmJ B noxemury ¢ Jlexaprom.t
Conmepixanne ,BceoGimgeit apuMeTHRN“ BKpATIie Takoso. Hpmo-
TOH HaYHHACT ¢ PasbACHCHAA OCHOBHHIX NOHATHE anre6pu m e
SHAKOMONOMEHNA, 3HAKOMUT C HOCATHIHHMA JpobsaMu, moxpobHO
OLHUCHIBAET, KAK CJIeAyeT IPOM3BOAWUTH NEUCTBHS CIOMEHHS, BH-
IATAHNA, YMHOKEHWA, NelleHNsd, W3BICYEHWS KODHei, HelicTRAS
Haj APOGAMA M PagUKaZaMd, HAJ IACIAME W OyHBeHHEIME BhIpa-
meHEAMU.? 3aTeM OH IOPEXOJNUT K OTHCKAHAI INHEHHHX & RBaf~
PaTHMHHX Renmrenell anre6pamdecKnX MHOTOYICHOB, M3IATAET
peuleHne MpOCTEHIINX BAAOB YDPaBHEHAN W IIpWeM MCKIOYCHHAT
HEU3BECTHEIX U3 YPABHOHUH HECHONBKHX INEpPBHX CTEIEHeH. 3a
9THM CJHORYIOT OGONBIION pa3fes, NOCBAMCHHHIT COCTABICHUID
YPaBHCHWH W pellcHWI0 apuPMOTHICCKAX W TeOMETPHYSCKHX 3a-
a9, 33aHAMAIOUA HEMHOIAM MEHee NOJOBWHEL Bcei KHATHU, |,
HaKoHeN, o0m[as Teopus ypaBHEHHII W reoMeTpHYEcKoe nocrTpoe-
Hyue mx KopHeil. [lorazaTenbcrsa Teopem n mpasma Hrorom mours

HUMad 1of OyKBeHHEIM Ko3@dumnentom, mepel KOTOPHIM CTOMT BHAK -,
IIPOU3BONBHOS NEHCTBUTENLHOS YMCIO.

! Ha ornomenne HreotoHa k JleKapry oT4acTH MOria IOBIHATE BpaH-
nedHoCTh K mocaennemy Bammca, HO B mesom y Heloroma omo onpegensi-
JI0CH MPHHINTIUANIBHEME DASHOTJIACUAME, 4 HE MIOBMHUCTHYSCKAME IOGys=
IeHBAMH.

* B oroit wactm uanomenwe HrioToma HHTEPECHO CONOCTABUTH C HpH-
JOHCHHMMY K JIATHHCKOMY M3aHUI ,[eoMerpun* [exapra kpaTHum=
»Principia matheseos universalis sive introductio ad geometriae methodut,
Renati Des Cartes* ®p. Crayrena.

24*
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He npuBoamd, ,u00,— Kak NMcAT OH,— OHW TPEACTABAANACH
CIMOIKOM JIETKEMHA, 8 WHOTAA He MOram OHTHh msjosmeHs Ges mo-
xyamaBux pumapor* (crp. 295).' Ecam ywecrs, 4ro pgomasars
HOKOTOPHIO €ro TeopeMH He YAaloch NONHOCTHIO HH OJHOMY Ma-
remarnky XVIII B,, a HeKoTOpHe OnLIM [0 KOHIA HMCCICKOBAHLI
TOABKO B CepejdHe IpPOILIOTO BeKa, TO MOMKHO YCOMHHTHCA B
ToM, uro ¥ HEBOTOH pacmoNarax NOJHEIMH JOKa3aTedbcTBAMA
BceX OOHADY/REHHHX uM uoaomeHnit, OrTcyTCTBHE JOKA3ATENHCTB
JOJKHE OHLIN BOCOONHNTEL TPAMEPH W 33aJa9d, a TAKIKe o0mue
MeTOAEYECKNe YKA3aHNA, HMO3BOJABOING CIYMATENI0 MNIA YATA-
TEMI0 OBIANeTh NPAKTHYeCKMM IIpHMEHEHWEM TeOPEeTHIEeCKOro
ammapara.?

Ilepsoit m, MoseT OHTBH, HamOoIee BAKHON o0meit gepToi
.anre6ps HporoHa O, Kak CKazaHo, ee apEMeTHIecKmit Xa-
paxrep. C yrasamma Ha sro Hpiorom n Haummaer cBOA TPYA.
_ Briuncienns,— numer oH,— IPOA3BOAATCA Jaubo TWpE XOMOME
umces, Kak B OOHKHOBeHHON apmfmernxe, nnfo Ipm IOMOmIA
pujoB [1. e. cumeoaos.— A. J0.], wax B amrebpe. OGa mpuema
OCHOBAHE H3 OXMHAKOBHX IPUHNWUIAX W BeAyT K OJiHOH neJwn,
mpuueM apufMOTHKA — IYTOM OUPe/leJeHHEM M JaCTHHIM, agredpa
e — IyTeM HEeOLPOjeleHHEM M BceobmuM . .. OpHaro Bee jeit-
€TBHA apmMeTur: cTONb HeoOXouMH B aarebpe, 9T0 OHE JUMb
COBMECTHO 0GpasymT IOJHYI0 HAYKY BHIYHCICHNH, # NOSTOMY A
6yny mamarars mx obe Bmecte (cTp. 7).2 Heyioron npa sTOM THia-
TeIBHO OTHeAAeT aare0py OT reoMETpHH KAk TAKOBOH H [aiee,
8 ApPYroM MecTe KHArH, ABHO cmops ¢ [lekaproM, Bospaskaer
NPOTHB HX CMEIICHWA. ,YMHOMKEHNA, JIeJeHns 1 TOMY nopo0Hue

.

1 CCBUIKM HA CTPAHHIb HACTOSIICTO IEpPeBOJia NpUBEREBH B TEKCTe B
cKOOKaX.—IHIrepecHo OTMETHTH, 4T0 U ,llepeunciieHne KPUBHIX TPETHEr) HO-
PAAKA® He CONepPIKAJO0 HA OFHOTO JKOKABZATEABCTBA.

- % Cpoe orHomenne K 3ajgagaM HEBIOTOH BHIpasul B CIeAyIOMUX CJOBAX:
,fl BaEMMAJCA O CHX TOp pelieHneM Dsja sajad, uGo IpU M3YIEHMH HAYK
mpuMepH modyiesHee mpapwii. IlosToMy-TO A OTBEN UM TaK MHOIO Mecra”
{crp. 243).

, % Cp. amajorudHOe MecTO B HATAJIC +Metoma ¢umoxcnii® (M. H b i0-
TO0H, ,Marematmicckue paGoTR“, erp. 25—26).
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BLIYMCICHAA BBEOHH ORIM B reoMeTpHIO HEAABHO I IPH dTOM
HEOCTOPOKHO M B IIPOTEBOPETHN C OCHOBHOI LieJIBI0 DTOE HAYKH.
Beakmit, KTO paccMOTPHUT HOCTPOSHHS 3aiad IPH ITOMOMIA npamMoi
m Kpyra, HafJeHEHE IEPBEIMA FeOMeTPaMu, JIOTKO YBAJHT, 9UTO
reomerpus GHa m3olpereHa A TOTO, gT00El MBI, IIPOBORA JH*
HA@, MOIMM ¢ YAOGCTBOM W36eraTs yTOMHTENLHEX BHIYHCICHAN,
IloaToMy He cleAyeT cMeIlmBaTh 3TH J[Be HAYKH. IlpesEmEe cTOXB
TIAaTeNbHO OTJIMYANd UX JPYT OT APYyra, 9TO HAKOrAa HE BBO-
AUV B TreoOMeTpWi0 apauMerniecKme TepMmHbL. CoBpemMenHuIe
yuentie, cMemnBasg o6e¢ HaYKH, yTPatTHad IOPOCTOTY, B KOTOPOiL
cocront Bee masmecteo reomerpmu® (crp. 298). [locmenoBaTeabHO
JIPOBECTH BTY MGICHB O IIOJHOM pa3/leleHNH reoMeTpnn a amrebpxt
Hrioton, pasymeercs, BooGiie He Mor. Ho paapHeiimice n3m10-
JKEHHE BCETO HeNOCPENCTBeHHO aiaref{pamvecKoro Marepuaia OBLIO
B 6ro COYMHEeHWH eHCTBATEILHO YNCTO apuMeTHIecKuM.
QyagaMeHTaNbHONH BAKHOCTH (GAKTOM B BTOU apudMernsanan
aareGps ABHIOCH HOBO® ONPCHeNEHNe [eHCTBATeNBHOr0 [THCIA,
K KOTOpPOMY HPHOIMRAJACh, HO KOTOPOr0 HE JOCTHArIHM HA He
rapr, Ha Bamnmc. Hporon oGbepunser nemke, aApobGHEle W Bppa-
NEOHAJLHEE KOIWYeCTBA B OfHY KATETOPHIO JUCEJ: ,1lox ancaom
MBI IIOHEMAaeM He CTOJILKO MHOMKeCTBO €JIMHHUN, CHKOJIBKO OTBIE-
YOHHOe OTHOIICHNEe KAaKOii-HuOYAh BeNWUNHAbl K APYyroil BelHIMHO
TOro 7Ke pOja, MPUHATON Hamu 3a emHHENLY. Ymcmo OnBaeT Tpex
BHJIOB: II€JI00, APOGHOe m mppanumoHaneHoe (surdus). Ienoe um-
¢J0 €CTh TO, 9TO M3MepseTcH eRuHUIleH; ApoOHOE — KpaTHOH 0~
Jdeii eqUHUOE; NPPANUOHATBHOE IHCIIO HECOU3MEPUMO C enuEALEH“
(ctp. 8). 3nmecs HecymeCIBEHHO, 9TO BTO OUPE[eNeHAe TUCIA HO
Goio mopeepruyto HeioToHOM [asbHellleMy JIOTHYeCKOMY aba-
Ju3y W 9T0 OH He IIOCTPOMI o6Dleil Teopum YACEI-OTHOMICHMIL.
IIpesspe BCcero HeoOXOAUMO 6Ma0 [AIA HoBOM MaTeMaTHKH [aTh
e[URYI0 KOHNOUIWIO JiefiCTBATeABHOr0 JHCIa KaK 6a3sl m aareOpH
O meuncieHnsi GecKOHeUHO MaJsbiXx. HBIOTOH B 9TOM OTHOIMECHNH
¢eNAJ Oar BIepeji OrPOMHOrO 3HAYEHHA, W YKe AEJIOM MHOrMX
NOCIEAYIOMAX TOKOICHN ABUMIACH PpadpaborTka Oojlee CTpPOroi
Teopan Apobeil m HefiCTBUTEOABHEIX IHCEJ BooGme, paspaborka,
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HOTOpasA Obliia B OCHOBROM 3aBOPINCHA JMIIL BO BTOPOit IOMO-
sure XIX B. enexmapom, Kauropom m apyrmmam.

Ha mepBrix me crpanmnax «BceoGmeit apngmernxm Hrioron
BBOJUT TAKO W OTPHIATENHHEIC BEJIMYMHH KAK MEHBIINE, YoM
HUYTO, TOJAKYA MX B ob0mempmaaroM B Maremarure XVII B.
aAyxe.! MAanMile BeJIMYMHEI OH BBOJAT 3HAYHTENLHO IO3JHEE, B
CBfA3H ¢ pelICHHeM YpaBHeHHi, mpuueM, DPHUMHKAA K Bamuwmcy,
8HAYCHNEe WX BHAWT B TOM, 9r0 OHM SABIAAITCA CBHJETEILCTBOM
seposmMomHOocTH 3afaunm. C xaparrtepErM jgudg Hrworoma oGpame-
HIAOM K BHeMATEeMATHYCCKO DPAKTHKE B TEX CIYYAAX, KOT/la OKA3H-
BaercA TPYAHHM JaTh YMCTO MATEMaTHYeCKoe 00 bACHeHHE KAKOTO-
smbo moHATAs, OH 0GOCHOBEIBAI HEO0XOIUMOCTh MHUMHX |[Beam-
9uH B pyxe Bamnmca: ,KOpPHAM YpaBHEHMIA YacTO HANICHIAT
OLITH HOBO3MOMKHHIMA, HHAYO OHM BHPAKaawW OH KAK BO3MOMKHES
Teé YacTHie CAyYaW 3a/1ad, KOTOPHE HEBO3MOMKHH® (cTp. 248).

Ocnosube omepanmm apudmermrm Hriorom o6o6maer a Gaze
HOBOIO IOHWMAaHWA 49uciaa. Tak, yMHomeHme B COGCTBEHHOM
CMEICJI® €J0Ba OTHOCATCS K TEJIHM YHWCHAM, IPU IOMOINA €ro
HAXOAWTCHA YWCIO, BO CTOABKO pa3 GoOnbIIee MHOMKAMOFO, BO
CHOJIBKO MHOKATENIb NPEBOCXCAMT CAUHENY. OTO OIpeleseHue
TICPEHOCHTCH COOTBETCTBEHHEM o0pa3oM HA AaHAJOTHYHYHO oOlle-
panmio Haj npom3BoiabHEME guciaamu: ,Ho 3a orcyreTBueM Goxee
NOAXOMAMIET0 CJIOBA YMHOKOHHOM HA3HBAIOT Tax:e jelicTBHe
HAJ APOGHBIMH WIW MWPPAOWOHANBHHMHE YHCIAMA, ¢ TOMOIEI0
KOTOPOrO MINYT HOBYI0 BEJWYNHY, HAXOAAMYIOCA CO MHOMUMHM
B TOM Ke OTHOIIeHHN (KaKoBO OH 0oHO HHE OHIIO), KaKoe MHO-
sRATeNs mMeeT ® emmumue® (cTp. 10). ITO Mme oTHOCHTCA B K Je-
aennio. llpapuno 3HaxoB nmpm ymHOmenum m penennmm Hiorton
coobmaxa Ge3 Besaroro oGOCHOBaHHA.

Brme Onlito crasaHo, 9T0 B JleKaproBoli aarebpe reomerpu-
9ecKue HOCTPOSHHA HMeJN NPHHNRNUAJbFHOe 3HaYeHue, Kar obmee
CPejCcTRO IOCTPOEHHA KOpHeidl ypaBHEHHIA. Hrioton m B 3TOM

! He caepyeT CMyHIATBCA TeM O0CTOATONLCTBOM, 4T0 HEIOTOH roBopuT
npm 9roM 06 OTPUNATENHHEIX BeJMYMHAX, 4 He 0 4ucaax. CioBa ,Beanvm-
Ha® ¥ ,9UCHO* HEepeAKO ynoTpebasainch UM B OXHOM ¥ TOM 3Ke CMBICIE.
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YIVHKTe, He IIOPHBAL ¢ KapTe3WaHCKOW Tpajunmedi MOIHOCTHIO,
OTXONHUT OT Hee BechMa Jalexo. DBHIO OH, KOHEYHO, HEBEPHO
¢cKasaTe, uro B MareMarmee [lexapra He HMEXOCH MPAKTHIOCKAX
yerpemaennit. HaoGopor, BceoGmas MaTeMaTAKA HMexapra xoirxHa
GHa cayMUTH OONIMM METONOM MAPOLOBHAHUA. JlexapT TOXBKO
cysmi rpamEmEB 9Toft BeeoOmiedl MaTeMarAKH, IOXAras, 9ro Apy-
roro oOHIET0 MATEMAaTHYECKOTO METOJa, KPOMe aarebpamd4ecKoro,
He CYIIecTRYET; 33 BTO €ro KecTOKO W CIPABONIUBO KPATAKOBA
Jleiiorann. JlexapTa W ero HOCJeROBATeNelt MHTEPECOBANA, ONHA-
Ko, 6osIee, TaK CKA3aTh, IPNHNENAAILHAA CTOPOHA Jlela. Has He-
xapra,B obmeM, focTarodeH GHUIIpHEM reoOMeTPHYCCKOro IOCTPO-
eHNA KODHA ypaBHOHHsA, K KOTOPOMY NpHBeJeHa 33jada; B OTOM
cBO6rO pONia JIOKA3aTeNbCTBE CYMECTBOBAHNA JJNA HET0O M 3aRII0-
gazoch pemenne 3sagagsd. HboTOH TOHMMAN NOJ PeEINEHNOM
s$PexTuBHOe BEIYNCICHEE HCKOMBIX IACEI ¢ TpebyemMoik cTeNeHEI0
TOYHOCTH, 9TOT0 TpeGoBaza BCA HPAKTUKA paspabaThHIBaBIINXCHA
WM TpodiieM MATeMATHYECKOTO eCTeCTBO3HAHMA. Hua oroit nean
reoMeTpmUeckoe IOCTPOeHme KOPHeil CIyMATH HE MOTIO, HO OHO
MoOrao GHTH YAOOHHIM IpEEMOM JIf Hadala BRITHCIEHAH, KO-
-OpHe 3aTeM HAJIeKAJO0 DPOJOIIKATEL IPH HOMOIE IIPEeJIIoHEH-
HEX cammM e Hpiotromom npmGammesHHX Merofios. Hporom m
HA3BOAHT TIEOMETPHYECKOe IIOCTPOCHMe KOpHeH Ha YpOBEHD
BCIIOMOTATeIHLHOTO IpHeMa, NPEeABABIAA K HeMy TOIBKO rpeboBa-
HIA BO3MOMHO GoXbIIeil MpocToTH B yaobcTBa.

Usnoxus o6myno Teopmio ypapmenmit, Hriorom mmcam: o lE-
Tepb OCTAeTCA JHUIIb MOKA3aTh, KAK MOMHO H3BJIETL INCICHHEIM
o6pasoM KODHU YDaBHeHUil, yKe HPHUBEJEHHHX K HauboIee
yno6uomy Bupy. I'maBHag TPYAHOCTH COCTOHT 37ech B OUPENC-
JIeHUA ABYX Wi TPpex NepBHX nup KOpEA, a JTO ynobnee
BCET0 MOMRHO CHeJAaTh HPH IOMQIIA IeOMEeTPHATEeCKOro Wil e
MeXaHNYecKOro TOCTpoeHms ypapHeHma* (crp. 299).1 B corma-
CHH ¢ BAKHOCTHI0 YKasaHHOH samawd Hpiorom oTBeX HeEMaxo

1 Dra poss OTYACTH COXPaHAETCA 33 IOCTPOCHUEM KOpHeH B B HACTO-
simee BpeMs.
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MECTa Pa3AMIHEIM IpHeMaM IMOCTPOeHHA KOpHeH u Tpemmosmma
HOKOTOpHle HOBHE, HO OCOOeHHHIT HHTEepeC BHI3HBAST B HTOIL
cBas@ cuop ¢ [lexapToM OTHOCHTEIBHO BHGOP2 KPUBHX, HPHME-
HAEGMEIX IPH DOCTPoeHWN ypapHeHmit. JlexapT, Kak MH Bupgenu,
CYATAN HYKHHM BHOMPaTh KPUBHE BO3MOMRHO HH3WIeH cTemeHn,
a TPaHCHEHJCHTHHI®, KPHBEHE M3 CBOGH T'eOMETPHH OH HCKIIOUHE
IeMKOM KaK Hemogjamonmyecd aidredpamdecKnM crocobaMm mceies
nosanns. HboTOE HonmMaer moj NpPOCTeHIMMA KDPHBEIMH He
IVHUD HU3IMEro NOPAAKA, HO JMHUA, KOTOPLE YX00Hee BLIYOPTATEH
npu momomu  kakoro-imGo mpmbopa. ,W3 wmocrpoenmit, — ropo-
pHAT OH,— B PABHOH Mepe ABIANMUXCA IeOMETPHYCCKIMH, BCOr-
Aa cjaenyeT OTHATH HPefNlodTeHme NpocTelimeMy. DTOT 3aKOH He
ponycrxaer mckawdennit. Ho anreGpanueckue sHpamenns gugero
He N00aBAANT K OPOCTOTE NOCTPOeHNit. 3Mech cleNyer IPAHAMATE
BO BHUMAHME TOABKO ONUCAHWA JuHMI... Ecam 6u B reoMerpmo
BrIIoueHa Onira Tpoxompa [mmmirompa. — A. 10.], To mpa ee no-
MOIMA MEI MOTIH OHl paspgexdTs yrol B HAHHOM OTHONICHWN.
Cramere nm BH yHpeKaTh TeX, KTO NPHMEHAT 5Ty JINHHAI s
FeJeHAA yriaa B OTHOMEHHA [BYX YHCEN, YOPEKATh HA TOM
OCHOBAaHEM, YTO 95Ta KPHBAas HE ONPEReNACTCA YyPaBHCHHEM
¥ YTO HPHMEHATH KOJKHO JHIL T JWNNH, KOTOPHE OIpexeid-
wrca ypaspenmsamu? Ecxm 6u jexo ofcrosmo Tagk, To mua je-
denna yraa, Haopamep, Ha 10001 gacte MH gommam 6pm 6
OpUMEHHTh KPUBYIO, oNpefedseMyl0 ypaBHeHHeM 0ojee cra m3-
MEePeHHI W KOTOPYM He Mor OW HHE ONMcaTh, HH, eme MeHee,
ypasymeTk HA OfHH cMepTHHIA. W Kro He mamen 6m wememmim,
ecan Onl BTOll JMHWYU OTAAAM NPEefUOYTOHHO nepen TPOXOMAOIA,
KOTOpas HpejCraBiAeT c000#t XOpOINO H3BeCTHYIO JNHMHUIO, Jerko
ONHICHBAGMYI0 TOCPeJICTBOM [BHAEHAA KOJeCa Hiam Kpyra?*
(crp. 297).1

Tar B ABYX cymecTBeHHeHIINX UyHKTax anre6pst Hrioron
OPOTHBOLOCTABAN CBOK apuMerndyeckyo aarefpy anmeiiHoH

1 Cp. Tame 3aMeyaTelpHEe BHICKABHBAHNA HA crp. 301 m 325, croan

XapaKTepHHEe RIS OPAKTRYECKOre, YTHIHBTADHOro noxxoga Hrloroma kK ma-
TeMaTHEKe.
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anreGpe [lerapra. Anrebpa Hrworora yme He mperempgoBaia Ha
poab ,Bceolmielt MaTeMaTHKH®, OHA AOMAKHA Omura ObiTh JUIIb
,Bceobmeit apudmeruroi®, 9r0o W OHIIO OTParKEHO B CAMOM
3ArAaBAM €70 COYMHEHUA.

OcmroBHOI Heapld »Tol Beeobmeit apmPMeTHRM ABIATOCH B
KOHEYHOM HTOre 9ACICHHOe pelleHne NPEBONAMUXCA K aarebpaun-
YeCcKMM ypaBHEHHSAM 3afad. Y[AeauwB OoJbIIOe MecTo OGmuM co-
BeTaM OTHOCHTENBHO TOTO, KAK COCTABIAIOTCH YPaBHEHHA (CTp.
79—82), m Ha MHOKeCTBe IPAMEpPOB IOKA3aB, KaK DTH COBETH
oCymecTBIATs, Ha nparkruxe, HELIOTOH KOHOEHTPEPYeET pHajee
¢BOC¢ BHHMaHHWe MMCHHO Ha ykasammoil neam. Eit mogumnserca m
¢ Helo CBA3HBAeTCA Bech COOCTBeHHO airedpamdecKmWil MaTepmat
KHOTA: ¥ TOATOTOBHTEJBHEE IpaBmia HAelicTBHIl, B TOM YHCHO
HAJ NEeCATHYHEIMA APO0SMYU, M IPHEMH BHIEJICHUA JHHENHHX #
KBAJPATHYHEIX MHOMKMTENeHl MHOTOWIEHA, M BBeJeHHe CHMMeT-
pEYecKNX (QYHKNWHA, B YaCTHOCTH CTENEHHEIX CYMM KOpHeil, m
NpaBEIa 3HAKOB, M TeOMeTpHYecKoe NOCTPOCHWEe YpaBHOHMIL
B stoMm orHOomeHmm HBIOTOH ONATH-TAKM OTYACTA IPONOJIRHI,
a OTYACTE HPeojojied TPaAHIUN KapTe3WMaHCKOl anreOpsH, aure6-
PH IOCTPOSHUS KOPHeH-OTPe3KOB W, KaK Mbl yBHJOM, Ha NOJI-
roe BpeMd NpeonpefeNy OyTH JajibHeliero pasparas aureGp.

VI

B sroit Kparroit xapamrepucrmke ,BceoCmelt apndmermru‘
HiioToHa HeT BO3MOKHOCTH IIePEYHCIATH BCe COAeprKamumecs B
Heil HOBHE pe3yabTaTH. fl OCTaHOBMIOCH HAa HEKOTOPHX Ooiee
BEIIAI0MMAXCH.

Ilpempme Bcero cuefyer OTMOTHTh NocTaHOBKY HpioTOHOM
npobsieMbl IPUBOJUMOCTE AaAreOpam4ecKOro ypapHeHHA, T. e.
OpeCTaBICHAA MEJOofl panmmoHaJbHOK QYHKNME ¢ PanUOHAJNL-
HEDT Kos@unmeHTaMu B BHje IPOU3BeNieHWA ABYX miam Goib-
Mero uncjia amajormymelx Qymrmuit, HeoTom jmam npuem OTH-
CKAaHWNA JNHEUHHIX MHOMKATeJell, OCHOBAaHHHN HA& IOJICTAHOBKE
BMECTO apryMeHTa 9JIeHOB apmMerAdecKoil IPOrpeccun, N CAEIaT
NepBHe MIATA B HecleoBaHnn Gomee oGmero caydas (¢Tp. 45m ci.).
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B mccaefioBaHAE KOpPHeil anre0pamieckoro ypaBHCHUS Hzr0-
TOR IONYIWI NENkll AR HOBHX WHTEPECHHX TEOpeM, a TakKe
0GoGmma paGoTHl HEKOTOPHX CBOMX HPEJIIeCTBEHHUKOB. Ocuos-
Hoe BHAMAHHe €ro IMpH 5TOM, Kax OBIO TOJNBRO 9YTO CKA3AHO,
GELI0 COCPENOTOYeHO HA BEITUCICHUN KOpHeil ypabHEHHU.

QOnpenenuB KOpeHb ypaBHEHWS Kak ,9ACIIO, KoTOpOe, Oyayan
HofCTABIEHHLHM B ypaBHeHHe BMECTO oGo3Hauaomell ero GyKBHI
UM BHAA, IPHBOJAUT K WMCYG3HOBEHMIO BCEX wrenos* (cTp. 244),
HBOTOH B 3HAKOMOM HaM y7Ke PEauCTHISCKOM CTUIE PASLACHACT
OpUYUEY MHOECTBEHHO(TH ropueit ypaperna. On Geper 3aga-
9y, B KOTOpOi rpebyerca Haltn OATYI0 9acTh HEKOTOpPO# Ayru
OKPYAHOCTH, I IOKA3EIBACT, ITO AAA TOTO, qToGR HaWTH IATHE
gacTA BCEX JyT, CTATHBAGMEIX XOPMOH, onpefeiseMoli KOHIAMHU
JAHHOM MYTH, OKPYKHOCTb CIEAYeT Pa3feNuTh B HATH TOYKAX.
[laTiie wacTy Kasaodl W3 AYT, 3aBECANEe OT OJHAX M TEX K
NAHHEX, OLpeJeTANTCS U3 OXHOrO M TOro 7ke ypanHeHHdA, U
mocIeHee IOITOMY JOIPKHO HMETh UATH KOPHEH, & pooOme
_HeoGxoAmMO, YToGH BO BCAKOM 337ade JAKOMEe OTBET ypaBHe-
e IMEIO CTOMBKO Ke KOpHelH, CHOIBKO NMeeTCA Pa3IMIHBIX
cIyuaeR AAA WCKOMOH BENWIMHEI, 3ABUCAMUX OT OJHUX M TEX
se NMAHHLIX H ONpPefipiAeMHX IIOCPEeACTBOM OJHOTO M TOrO e
meropa paccympenna“ (crp. 246).

Mocme sroro Hrporom ¢QopMmyuupyer TeopeMy O TOM, 4TO
wica0 AeficTBATeNbLHHX KOpPHeH ypaBHeHUSA HE NPEBOCXOJUT ero
creneHn (m3BecTHyl0 eme [lexapry @ Hmpapy). Paccmarpusas
B ONHOM IpUMepe Ciay4ail, B KOTOPOM JBA HEPABHHX KOpHA IIPH
n3MeHeHAN K03 PANAEHTOB CIABAIOTCS B OUH — KpaTHHY, a 3aTeM
[IlepexoAAT B MEAMEIS, OH JCTAHABJIMBAOT YOTHOCTS TACAR MHHUMEIX
ropHelt (cTp. 249),! a 3areM aHAAMBAPYOT HEKOTOPLIC NIPUMepH,
B KOTOPHX AeHCTBATENbHEe KOPHH yPaBHEHHA He COOTBCICTBY-
or yemosmaM 3ajgaud. Jlamee OH NPMBOAUT NIPABMIO 3HAKOB
Iexapra, OTMe4aA ©T0 HEZOCTATOYHOCTh OPH HANMTAA MHHIMHX
KOpHeii, a CiejoM 3a HuM (QOpPMyJAHPYeT OTKPHTOe HM CAMUM
IPABUIIO ONPEeeeHNs IACIa MHUMHX KOpHeH, COTIacHo KOTOpO-

1Ha p10 yKasan eme Bammuc B ¢AnreGpe» (uur. u8f., CTP. 303).
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My BTO WHMCJIO A7 yPABHEHUA n-# cremennm oGHYHO OHBAET PaBHO
(m, BO BecAiKOM caryuae, He MeHbIIe) yECILy nepeMeH 3HAKOB B PAAY

1 n—-1 2 n—2
2 ) 4 9
ao, ; al aoa2, n— 1 - 3 a2 — alas, vony
r—1 1
— a2 —_— 2
9 'nan—l an-—-zan’ an

(crp. 251—252). Nanee ycramasampaioTcs cBA3m MemRJy SIeMeH-
TAPHEIME CHMMOTPHYECKUMA QYHHKUUAMA KoOpHeid W wooddumm-
CHTAMU yPaBHEHHAA, IO CYMeCTBY GHBIINEG N3BECTHHME eme Brery,
H HENOCPEeACTBEHHO BCJER 32 JTUM COOOMIAIOTCH KIACCHYCCKHE
PexyppeRTHEHE (OPMYJHl [N CTEHEOHHBIX CYMM KODHeH s,
Spt+01Sp—q+ag8p g+ ...+ ka, =0

(cTp. 264),1 xoropuie sarem Hyiorom ACHOJB3YeT HANA OIpefe-
JIeHNA TPAHAL W NpHOINAKeHHOrO BHIYACICHAS NeUCTBUTENBHEIX

xopreil. OH nMeHHO ycTaHABINBAET, YTO B CIIyUae, eCIH ECE KOpHH
2k
ReMCTBUTEABHEIE, TO ngk IPeBoCXONNT HamOoapmMumi 1o

MOAYHI0 JeUCTBUTONLEBHII KOPeHP M 49TO BMecTe € TeM
ok
HOCHeA0BATETLHOCT s,y TPE k> 00 CTPEMUTCH K HA3BaHHOM

BeaumuuHe. Tyr ime ol maer ayumee npubimsxenme Auns HAHGOTb-
2h+1

V Sok $phder + Sahn
2
B aHaJdOoITHuYHCe npnﬁmnme}me AJIA HAUMEeHEHIero OTp]ZlIIaTeJIBHOPO

KOpHA (cTp. 265 u ca1.). K sToMy npnMikaer ipyroe Ipasuio onpe-
AleJIeHUA BePXHel rpaHuIE NOJOKATEIFHREX KOPHEH, KOTOpoe B ¢o-
BPeMeHHOil (opmMe MOKHO BHIPA3HUTh TaK: BepXHeil rpaEmneil Iomo-
FKUTENBHLIX KODHeHl ypaBHOHMA MOMKET CIYRATH Jai000e Yucio
4, OpHU INOACTAHOBKE KOTOPOTO B JEBYI0 YacTh YPABHEHAA W BO
BCe €6 He DpaBHHC TOMIECTBEHHO HYJNI0 NPOM3BOAHEE NOJY-
9210TCA IONOKUTENbHEe qmeaa (crp. 267).

Hpmsenss mexoropsie wacTHHe NpaBAda A OTHCKAHEA

Imero mnoOJIOMAHATEIAbHOTO KOPDHA B BHIE

! flpane GOPMYAH HNA mEPBHIX UETHPOX CTEMEHHMX CyMM gan umpap
(1629).
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fendTenell Meaoro MBoroiIeHa, 00IafaIomiux rospPuumeHTAMI C
KBaAPATAIHEIMA MPPALMOHAIBHOCTAME (sr0 GHLIO CBA3AHO C pe-
MIeHOeM ypaBHEHAA qeTBEPTOIl CTCUOHH IIyTeM pa3yoeHnsT Ha
KBapaTHYHEE Tpeaneﬁm),'HLmTOH B 3aKJII0OYEeHNe JaeT pAN npa-
oMOB TIOCTPOSHNs yPABHCHAM 3 i 4-it cTemeHn IPA TOMOMIE HEpece-
yeHna KPABHIX, CPeAn KOTOPHX opnmﬁanmumn OnLIA OCTpPOeHNne
opy| LHOMOIIA roHxOUAHE (CTP. 299 n ca1.), ¢ TPHIIOFKEHAEM K 3a7a9aM
06 onmpeexeHAn ABYX cpeHuxX IPOTMOPLUHOHANBHEX ¥ O PPHCOKIIAN
yraa, a TakKe TPHE IOMOmA AGCOMM,, AJIA ROTOPOH OH I peIoAIL
yuoGHEE c110c00 MEXaHIIECKOro nocrpoenns (crp. 323 m cad.).

‘ VI
Vike YIOMHHRJIOCH, ITO IOYTA [I0JIOBUHY TEKCTa , Beceobmeit

apnpMeTHKA COCTABILAIN sagaud. JT1a 9epTa KHNIHE HerotoHa
oTIAYadia ee OT BCOX IIPeHENX CepbesHAX PYHOBOJICTB IO aaredpe,
¥ cobpanme 33737 B Heil TpefcTaBIACT ocoGeHHHiT mHTEpec 1o
HeoGLuaitHOMy WX OOWINIO . pasHoofpasmio, fla M camoIo cebe.

Sajaun Aasg CBOMX aermuii  HooroR mopbupaa OYeHHL TIHA-
PONDLEO ¥ W3 PA3IAMYHHEX HCTOTHHUKOB. 3xech MOMKHO BCTPETHTH
npuMeph m3 [lexapra, Crayrema, Oyrpena, Bammca, a3 pabor
camoro HBiOTOHA MO reoMeTpul, acCTPOHOMHHM, MeXaHOKe, OITAKRE,
HAKOHeN, MHOTOUYHCICHHHE OpPHIAHANBHEIS poNpocHl. Jafaud,
cpepsa Gomee TPOCTHE, 2 3ATEM BCe YCIORHAIIAECH, Gu1Ia
pas[ieleHsl Ha ABe TPYIIh: MEHbIIFIO apudmermgecKyio M 3HA-
QUTeALHO GOIABITYI0 PEeOMETPHIECKOTO COACpHAHMH.

B mepsoii rpynile 3aja% caenyer OTMOTATHh 3afaYA O MECTe
BETPedH JABYX CHYTHAKOB (V), obmym 3ajaTy Ha TpoiiHOEe Upa-
puao (VI), ma cmecu (VIII) = mmp., B3BEeCTHYIO 3ajiady O GHKAX,
noeAaioMUX IPOH3PACTAIOMY0 HA pmacrémme Tpasy (XI), Ha
omnpeneaeHAe JABAECHASA cOyAapAOMUXCA yUPYFAX MAapos (X1I),
H3 OOpefielleHne N1 POTeHTOB HOKOTOPOI PEHTH, BHKYIaeMOH JO-
CPOdHO 32 HEKOTOPYIO HANMIHYI CyMMY (XVI).

Eme pas"oobpasHee 3a1aTd BTOPOil KaTeropmu. Orn Ha4H-
HAOTCH ¢ HECKOIBKMX 33fiad, B KOTOPHX IO TOM 7AW MHGIM 9Ie-
MEHTaM TPOYrOJLHAKA HAXONATCA Jpyrie DIGMEHTH, NpUIeM

s e
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monyrHo HpoTOH co00maer Bamube HOBRIO dopMyaE TIAOCKOIM
TPHUTOHOMETPUHY, CPean HuX YopMyry, MO3/HES HaiifeHay0 Moaib-
seiige (XI um XII). 3arem caenyer HECKOMBKO AECATHOB 3afaqy
aEaATHYeCKOM TeoMeTpHH, aare0pamiecKoe pelieHne KOTOPHIX,
a Takme HEPOIKO IPHCOEAUHAEMOEC IeOMETPHYECKOe IOCTPOCHHS
mposojsite HEOTOHOM ¢ GOABIINM HCKYCCTBOM M H3SMECTEOM.
Tr06ONBITHN 337890 HA BCTABKN OTPE3KOB JAHHOH JUIMHEL MY
napanve auaaava (XXIV x XXVII]), 5a onpefenesune IpAMO-
auHeHON TPaeKTOPHE KOMOTH IO TPeM gabmogennsam (XX X),
HA OLPeeeHAe TOYKH MePecedeHHA JNydd ¢ OCHIO NPETOMII0-
meit cepsr (XXXI) m 1. 1. B XXXII sanave HswotoH ¢ upes-
BHI9aiiHO# TPOCTOTOH BhIBEd YypaBHEHUe KPHABO# mepeceveHust
KOHYca ¢ IJIOCKOCTHIO, a B CJeAYyiomed — ypaBHCHUE KpHBOil
nepecedeHnsl ¢ MIIOCKOCTHI0 OJHONOJOCTHOrO ranepboiona Bpa-
mennsd, oTkpHroro Bammmcom. B 3amave XXXV wnccaegoBaHa
fmua KpUBag, ONNCHBAGMas NPOU3BOIBHON TOYKOIl OTPE3Ka,
¢KOJB3AMEro II0 CTOPOHAM JAaHHOTO YIia (onmummc), B 3amave
XXXVII —xkpusas, oupefeineMas TOCTOAHCTBOM OTHOIIEHUHA Pac-
cTogHEUi A1060i ee TOYKM OT FAHHOI MpAMON A OT AaHHOU TOYKM
(roHmUECKOE cedeHHe); 3ajatia XXXIX mocBamieHa KpHBOM
(oxpynocTH ATOIIOHHAA), ONpefeNsieMoli HOCTOSHCTBOM OTHOIIE:
Ang paccToAHmit d000# ee TOUKE OT ABYX 3a[IaHHEIX TOUCK. B za-
pagax XLIIT—XLVII peus mper 06 ompefieneHnn OKPYRHOCTEH,
3afaHHEX YCIOBWAMH KacaHEA ¢ JPYIUMA OKDPYKHOCTAMH WIH
OPAMEIMA ® IPOXOMNCHAEM 46pe3 JaHHHe TOYKH, B TOM HHCIE
OKPYMHOCTH, KAcalOmeiics TPeX MAHHHX KpYTob. B sagauax
XLVIII s XLIX pemaorca BOHNPOCH O PaBHOBECHA [BYX WJIR
TpeX rpy30B, NOABEMICHHAKX HA HATH, CKOMB3AMIEH OKOIO OjiHOl
may ABYX Todex. B mamecrmoit 3amave L tTpeGyeTca ONPEAennThb
ray6uHy KOJOAHA TO 3BYKY OT yAapa KaMHf O €ro JHO. Sapga-
ya LI — LIV nmocesamens Teopum ygapa. Hawomnen, B moCieHAX
nara 3apa9ax (1LVII—LXIT) patorca mocTpoetne anrefpandecroe
peleRne HECKONLKMX NpofieM, CAHTOTHIECKHA WCCIACAOBAHHRIX B
,Maremarniecrnx Bagsanax“, —o6 oNpejeneHAHN KPUBOL, ONHCEIBA-
eMoii TOuKOlM mepeceucHus: HapH CTOPOH IBYX NAHHEIX YIIIOB,
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BpAMAMAXCA BOKPYT CEONX BePHIAH, P YCIOBAH, Yr0 TOTKA 116+
pecedeHNs JPYrolf HmaphH CTOPOH CKOJIBL3AT IO npaMoit (KoHmYe-
CKOe CceueHMe),a TaKske 06 oNpe/ieleHnn KOHAIeCKOr0 CeIOHUs, IIPo-
XOAAMmero Yepe3 MATh JARHEX TOUEK WM ke Tepes 4eTHpe Ml Tph
NaRHHe TOYKM M KACAIOMErocs B OXHOM Ml B JBYX W3 HUX COOT-
BOTCTROHHO ONHON MM JBYX AAHHHX npaMHX. (TOAT OTMETHTD,
YTO IpW pelleHm: MOCHENHUX ABYX 3ajad HrioroHy nDpmmMIoch
IPEMEHATH JUIA ONPESTeHHA IOJOKCHNSA KACATOAbHEIX MOTOJLEI
mcunciIeHAs GecroHeTHO MadhX. [l nCTOPUKA MaTeMaTHKY He JIu-
mieHO WHTepeca oOpaTHTH BHHMAHUE HA TO, KAK Hsxioron cBoGomHO
omepmpyer NPH OTOM JIA OTHICKAHUA MOCIHE/HMX OTHOIDEHMIA,
7. e. LpOAeIOB, OTOpacHiBaHMEM OECKOHEYHO MAJHX BOIXIHH,
paccMaTPHBAEMHX KAR HYIH (crp. 240).

1 noppo6HO TepeY:CAMT COAePHRAHAS HEJNOTe PANA 3aAAT HO
TONBKO B CHUIy HX O0mero murepeca, HO W JJIfA TOTO, qT00H Ha-
IJIANHO NPOEeMOHCTPUPOBATH UX JeUCTBATENLHO HEeOOKKRHOBEHHO®
GoraTcTBo W pasHoobpasme. HeioToH Ha PTAX 3aJ{a9aX JeMOHCTPH-
pOBaJl TMepef cBOMME CJIyMaTelAMA MUPOKYID NPAMEHEMOCTE u
cmay anre6pamYecKOro MeTOfa, XOTd M UPeyHpemualt, 910
B WHHX 33[a94X, Ha HEDPBHIl BIMJIAA IPEACTABIAIMAICH TPy
HmME, He BCeTda caejyer mpmberaTh K amrebpe* (ctp. 243).

He MeHBmEt mHTEpec, IeM caMble 3ajadd, NPEACTABIAOT
MeTOjEYecKEe cOoBeTH HbTOHA OTHOCHTENBHO IPAEMOB PellCHNA
3aa4, 0COGEHHO TeOMeTPHUYeCKAX, W NMPAKTHIECKOe NpUMEHeHne
aTHX COBETOB. Bompoc 0 cmocofax pelleHAA 83fad reoMerpRd
sxuBo 3apuMai u JlekapTa, 0 9eM rOBOPHIIOCH YiKe PaHEES; KPATKN®
yKa3aHUA IPUBOAWI U Oyrpex.! Hploror WOCBATAM dTO# CTOAB
BasKHOM JIA M3ydYalONMMX MaTeMaTEKy NpoGieme OYeHH MHOTO
panmanns. , U xo1s, — nmca’x oH, — B HOROOHHIX CIYTaAX TPYAHO
nats o0mme TPCAUUCAHEA H Ramk[pi JOWKeH B HEX CJIE1OBATH
yrasanuaM coGCTBOHHOTO pasyma, s HONBITAIOCE BCE HO yrazaTh
nyrs gaaanaommm® (crp. 103). HLi0TOH He OrpaHNMYHBAETCA IPH

1 lekapT BHCKA3]1 HEKOTOPHIE HHTEPECHEIC MEICJIH O MeTofe pelleHus reo-
MeTpHYeCKUX 3334 Ipu IIOMOMH anrefpel B NuChMax 1643 r. x npuHmecce
Enmzasere. Cu. ero ,Oeuvres®, 1. IV, Paris, 1901, ctp. 37 — 42, 45 — 50.
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9TOM TOJBKO OOIMMMM COBOTAMM HACYeT TOrO, UTO HYMHO 000-
SHRYATh AAHHEIG W UCKOMElEe JWHUW OYKBaMH, BHACHATH WX B3a-
MMO3aBACHMOCTh ¥ T. I., HO W Aaer PAJ KOHKPETHHX yKasaHmii,
RINIIOCTPHPYS NX HEeMeUIeHHO THOWYHHIME npmMmepamm. ,Ilocae
TOr0, — FOBOPAT OH, — KAK BH IOIHOCTHIO pasGepere pasamyHEIe
CIOCOOK!, KOTOPHMM MOMKHO BEHIDA3HTh YYacTBYIOIMIEE B BOIPOCE
WIeHH, NPUMEHHATE KaKOi-inmG0 cHHATeTMYecKU#l npumeM, NpHHAB
B KaYecTBe NAHHHIX JUHEN Te, HepexXOf OT XOTOPHX K 0CTAIb-
HEIM JIUHWAM OpPeJcTaBiIAeTcA BeChMa JIeTRUM, a o0paTHEIL mepe-
XOJf K KOTOPHIM NpeACTaBIASTCH BECHMA TPYAHHM. XOTHA BEHYHC-
JeHHe MOMKHO BeCTH IO-pPa3HOMY, HO €ro ciefyeT HAYMHAThL ¢
9TUX JMHHA B ero mpolie IPOM3BECTH, AOUYCTHB, 9TO B BOIpPOCE
3afaHK MMCHHO STHM JUHUH W 9TO RMINETCHA HOKOTOPas BEJIMYMHA,
KOTOPY®W JIerKO HOJYYATH W3 HHUX, YeM pelllad BOOPOC B TOM
BUJle, B KAKOM OH jeificTBHTeNbHO Tpeniroxker® (crp. 107). Onu-
pasch ONATH-TAKH HA NPHUMEpPHl, OH HPERYNPERAACT, 9TO .., BElIn,
ROTOPHE MOTYT INOKA3aThCHA YENOBERY, HEJOCTAaTOYHO INIyOGOKO
UX IPOAyMaBLIeMY, HEHOCPEACTBEHHO CBA3aHHEIME APYT C APYroM
TeCHOH 3aBUCHMOCTHIO, HepeaKo, KOIJa MEl CTPeMHUMcA BHPAs3HTh
9Ty BABHCHMOCTH ajrebpamyecKy, IPHBOAAT K 3aNyTaHHHM
U OKOJIbHHM JeHCTBHAM HW B pPe3yaspTare 3acTaBiIAIT Bac
HA9aTh PaCCYHJeHHd 3aHOBO W NPOBOAUTH BHYUNCICGHHS NO-
creneHno” (crp. 108). Beaxen 3a tem HuloTom mpmeogmr oGHOB-
HHe, HEO0XOAmMble IiA pemeHHsA 337a% TEOPeMEl TEeOMeTPHUE
(rnaBaBIM 00pasoM mogobue TPEYroALHAKOB M COOTHONEOHAS MekK-
RY KBaipaTaMu CTOPOH M T. J. B TPEYIOJ+HUKE), YKA3HBadA, 9TO
OpAMEHATH APYIAE TEOPEMH ¢JeyeT ¢ YMepeHHOCTHIO, €CHH BO3-
MO3KHO ,...C PaBHOI JIETROCTHIO NIV ¢ HE3HAYNTEIHLHO GO BIINM TPY-
JIOM BHIBECTH pemeHne n3 (0ee MPOCTHX BRIYMCINTEONBHEX HATAT
(ctp. 110). Oua Goumpmeit scmoctm Huwmorom np;m 9TOM pellaer
OfHM W Te 3Ke 3aJa9Yl PasINYHHIMH cliocobamm, 9TOOH IIOKA3aTh
YUTATETI0 eUCTBUTONbHOe 3HAYCHHE ero coseroB. ! Ilocaenywomne
sagaun HeoTon Tarske Hepero pemaer HECKOJILKAMA CIIOCOGaMH.

1 Cyiegyer OTMETHTH, 4TO MonyTHO HEBIOTON WM3JIAraeT OCHOBHHE IDHEMH
U pien JHANNTUIECKO# reoMeTpmu.
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Ilennnle MeToAmYecKUe ykasaHma HboTOH IPUBOAWT W IPH
pasbope OTAENbHHX 3ajad. Tar, B 3agage XXIV gaerca npasnio
srbopa HemsBecTHHX: ,Ecam naxme-nn6o ABa WieHa HACTOIHKO
moaoGHH BaE CXONHH B OTHOIMEHWH K J[pyruM WieHaM BOIIPOCa,
970, IPUMEHSA 000 U3 HAX, BH IONYIATE COBEPIMEHHO CXOLHEIS
ypaBHeHRHsA WIIN e, UTO, IPAMEHsI UX 002, BH IOTYIATe KOHEU-
HOe ypaBHeHHe, B KOTOPOM OHE 00jafaior OJMHAKOBHMHU H3Me-
peHmAMA 1 OMHAKOBOH (PopMOiL, OTAMIAACE, OHTH MOKRET, AAIID
gHaxkaMm —- 1 — (yBWEETH STO JErKo), TO JyImie BCEro He UpH-
MEHATH HE OFHOTO H3 HHX, A B3ATh... APYI'YI0 BeANINHY, KOTOpasd
HAXONUTCA ¢ HUME B OJMHAKOBOM OTHOIIGHWM H He HMecT cebe
nogobuHux® (cTp. 156). OTHM HPaABAIOM OH PYHOBOJCTBOBAICH K
npm pemeHHH pAfa APYIHX 3ajad.

Meronanaeckne yrasammsg. HpooToHa YpesBuYaiiHO NEHHH II0
cBOGMY coflepskatimio. MHOTOe B HAX COXpaHAET 3HATUCHAC U HHHE
A ¢ T30 MOMeT OHTH MCUIOJIH30BAHO B LIEarormIecKoi Npax-
ruxe. BMecTe ¢ TeM MH BWAAM W3 HHEX, 9TO aBTOp ,Bceobmiei
apudverEru® GEUI He TOJHKO FeHHANbHLIM YIOHHM, HO M 3aMe-
93TeNbHHIM IERarorom. !

VIII

Kax Mz Bumean, Bo ,Bceobmeit apudmernre®. Heworona Gumn
oXBaUeHH IOYTH BCe OCHOBHHE NpoGIeMH axre6pH Toil smoxm.
B cBom aexrnun HBOTOH He BRIIOYWJ JMHNIL TpUMeHeHHE POPMY-
6l GmHOMAa M YNCICHHEX MCTOJOB pelleHus ypaBHeHHi,? a BHe

1 finTepecHo OTMETHTB, UTO OXAPAKTOPUBOBAHHLIMU 37eCh HEAMH py-
xoponcreoBaica A. Jlebor (A. Desboves) npn cOCTaBiIeHNH OXHOTO M3 pa3-
nesoB ce0ax «Questions d’algébre élémentaires (Paris, 1887), Meroguye-
exuM upesM Heorona noceamena padora L. Conte «Sul modo di mettere in
equazione le questioni geometriche (Dall’ Arithmetica universalis di
I. Newton)» B Periodico di matematiche, 1947.

2 TlocmemHee MPUAABAIO HeCOMHEHHYIO HesaBePIMeHHOCT: TPYAY ¥ 1O
aTo#t mpuYNHe, KaK YHOMHHAZIOCHh, Y#e K IIepBOMY W3JQHUI0 €ro Yycron
UpWIOMMI cTarhio 'ajines O GHCIEHHOM pelleHHN ypaBHeHui.
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oA 3PEeHHs ero OCTalmch TOJBKO JBa Bompoca: o0 obmem
crocofe perieAwWs CUCTeM JWHEUHHX ypaBHeHWH W O paspelnu-
MOCTH B paguKanraX ypaBHeHn# BHIIe 4-it cremenn.! Wpeitnoe
Goratcreo ,Bceeolmelt apuMeTHRE®, HACHIIEHHOCTh €6 HOBHIMIU
TEOpeTNYeCKUMA Pe3yIhbTaTaMu U O0HMiIEe ¢TOMNIb yHauyHO HOAOGpaH-
HBIX 3a7a4 OLICTPO CHHCKAJM eff MOOYyIAPHOCTH, O KOTOPOM CBU-
NeTeNLCTBYIOT IIPEsKle Bcero MHOrOYACIeHHble nepensannsa. Bemen
3a manaameM 1707 r. sumiumxo mHosoe B 1722 r.;2 8 1720 u 1728 rr.
HOABUANCH AHIVIMICKHUe TEPEBOJEl M3BECTHOTO MaTeMarura .
Pedcona; sarmHckme mapgaHua nosropsaauck B 1732, 1761 rr. u
nosnuee; H. Boge mepesnen ee B 1802 r. na ¢pannysckuit, Kuura
B paBHO#l Mepe CIYAIIA M NCTOYHUKOM BAOXHOBEHHUA A yde-
HEIX ¥ PYKOBOJACTBOM [l clenmalu3upoBaBuleiica B ofmacTn
MATEMATHKH MOJIOJIeWRU.

IIpocaeaurs Bamsinue aareOpauveckux oTkpHTuit Hiulorona
Ha HNOcJeAyoIiee pas3suTue ajre6pH 3HAYWIO OH HAUKCATD MOJ-
Hy}0 UCTOpHI0 910 Hayku mo Kpaiimeii mepe jo smoxm [axya,
a B HCKOTODHX €e HaUpaBJeHWSX M J0 HamuX jHel. JTa 3amada
He MOskeT OHTH pelleHA B paMKax Hacrosmeill crarbu. Mue
NPUAETCA OrPAHUYATHCH JUIIE HECKOJIBKAMHU KPaTKAMU 3aMeva-
HUAMEA O ODomWcTHHe orpomMHoM BiuaHum ,Bceobmeit apudmernrn®
Hsiorona ua aarebpy XVIII cronernd.

Ilpessme Becero cienyer OTMETHTH, 4TO Bee IOCAeAYIOHEE CO-
UMHEHUA TPAKTYIOT y:Ke aareOpy wran apu@merudecKymo HUCIAI-

1 HpI0TOH HpHBeNl CcIOCOOH pemeHus NpocTefilmx CucTeM JIMHEeWHBIX
ypaBHeHuit myTeM MOACTAHOBRYM M CpaBHEeHHMI, a Take pesyJsTATH, BO3-
HMKAKIUE NP MCKIKNYeHNN HeU3BeCTHO! U3 HEKOTOPHX ypPaBHEHUHl BRICIINX
cremeHeit (cTp. 75 m cn.), HO obmieill 3ajgauM pemeHHA CHCTeMB JIHHEHHHIX
ypaBHeHuil He rocHyicA. JleiiGumll, ¢ ero MOCTOAHHHIM WHTEPECOM K CO31a-
HU¥ HOBHX anropudMoB, B nuchbMe K Jlommrammo ot 1693 r. m B HEKOTOPHX
PYHOIIMCHEIX BAMETKAX SaJIOKUI TepBhle OCHOBH Teopuu ompefieruTenei.
Cum. «Ycmexu maTemarmieckuX uaywy, 1948, v. III, B. 1, crp. 197.

2 910 usjgaHHe, MOAroTOBIeHHOe MeunHoM, ObIZI0O CYIECTBEHHO YICIIPAB-
J€HO M JIONMOJNIHeHO, HEeCOMHEeHHO, NOfN HaGnogeHueM camoro HuwoToHa.
O amuyHHX upuynHax, noGynupmnx HeloroHa HOPYYHTH HOArOTOBKY 2-T0
nsganusd Meuuny, a He Yucrony, ¢M. L. T. More, Ilur. cou., cIp. 529,

25 Heroron. BeeoGnjaa apudMeTaKa
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aany. Ilpu aroM m3 KypcoB aiareGpnl GHICTPO HcdesarnT ofmup-
HEle pa3feldbl reOMeTPHYeCKUX TIPWIOMEHUil, Iepexogdamiue B
COYMHEHHSA [0 aHAJIUTHYOCKON reoMmeTpmHu. Eciu B mpocTpannoM
U OpPUIHHAIBHOM KOMMeHTapmu Ko ,Bceolbieii apudmerure®,
KaKIM SIBIAJNACH aareGpa oOfHOTO M3 JyYmnX Yy4YeHnKoB Hrworo-
Ha — Rommra Maxmopera (,A treatise of algebra in three
parts“, London, 1748), oHu 3aANMaiu elfe BUAHOE MECTO, TAK e
KaKk ¥ reoMeTpHYecKoe HOCTPOEHUWEe KODHe#d ypaBHeHui, To B
,Havamax amgreOpei* A. Hnepo (,Eléments d’algebre“, Paris,
1746) w B raaccuuecwoit ,YHuBepcambHONl apmdmernre* JI. Jii-
Jepa, BeILIEAMIell BIEpBHE B pycckoM wu3panHum B IlerepGypre
B 1768 — 1769 rr., Bce M3mOMkeHMe HOCHAO yiKe IHCTO apudme-
TAYecKknil xapakrep.! HrloroHoBO onpepeneHue nelicTBATEALHOrO
qucna npuobperaer B CBA3HW ¢ ITAM IIKPOKOE paclipocTpaHeHUe.
Tak, ODilnep Ha UDEPBHEIX ’Ke CTPAHWIIAX CBOEr0 PYKOBOJCTBA
TOBOPHUT, 4TO ,UNCIO He HHOe 49T0, KaK Cojiep:raHme [r. e. oTHO-
menne. — A. K).] ogHOro KoIMYecTBA K APYIOMYy, KoTopoe Geper-
cA 3a eguaAny“. 2 C eme Gosbplmeil cwiaol NOJIEPKHYJ CBOKO M-
Hyo 6im3octs ® HrloTony BHIAalomuiica AeATeNEb PYCCKOrO MaTe-
Maruveckoro mpoceemenuda XVIII B., yuenuk dilnepa, arageMuk
C. K. Koreasunkos. B npepgucaouu ¥ cBoeMy yueOHURY apud-
Mernrn HKorenbrHmkos nucan: ,B mopsagxe pacnonoskeHus Beineil
HeCKOJBKO OT JAPYTUX mucarelieit oTcTymieHo, mbo ceif mopAnok
MOKa3ajJcad HaTypajbHee M CXOJCTBeHHee ¢ NOHATHEM, Kakoe A
cefe o umcie NPeNCTABMII WM KaKOoe IPeJJIOMHI B ceil KHMKKe.
OGpas, B xotopoM s cebe w4mcio BooOpamalod, eCTh HIOTOHOB.

1B upepucioBuu K cBoeMy pyxoBoncTBy Hiepo Meskgy mpodum mucad:
»MHe TpercTaBiAaiock, YTO BHIIYCTATH B CBeT IEJOCTHHI TPaKTAT IO 4HC-
TOI anrefpe BHAYNIO AATh HAYAHAKIUM CPEACTBO 0co0eHHO B Heli YHpe-
OATHCA W YTO OHU JMINL BHIMIPAIOT, 3aHABIINCH NpPUJOKEHUEM anreSpH K
reoMeTpuM JIMING IOCJE TOTO, KAk aHAJATHYECKUE eiicTBUA He OYRYT yxe
HpelCcTaBiATh AJA HUX HEKAKOH TpynAHoctm® (msx. Paris, 1760, crp.
XVIII — XIX).

2JI Diinep. ,Yuusepcanouaa apudmernra®. Iep. II Muoxoanesa n
N. ¥Oguna, . I, CII5., 1787, ctp 3.

> -
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Onoe npencrasisercA, Kak HEKOTOPOe CORepicaHme IBYX KOJM-
49eCTB; M IOUCTHHE, ©/HEeNN PACCyAUTh B TOHKOCTH, TO HEBO3MOMK-
HO HHKAKOT0 BOOOpa3sHTh cebe ACHO KOJMYECTBAa, He IIOHAB
npexae ero Cofep:raHufA K APYroMy TOTO e pPOAa, KOTOPOTO
BOJIMYMHA OT YACTOro yHoTpebieHna m oOpamieHHA B TIaa3ax
HAIOX TBOPNO W ACHO B yMe Hadepramaca“.l B sroii ceasm
Korenvauros upepmocaan ofbsicHeHUMI0 HeficTBWil yMHOMMeHHs
¥ JleleHNA M3JI0ieHUe Teopum OTHOoIeHn#d m npomopmwmii. Taw
Ate TIOCTYNAJM #4 HOKOTOpee papyrue marematurw XVIII s.,
Haupumep A. 3dermep um japyroifi yueHur Jilmepa — aka-
nemuk C. f. Pymoscrmii B ,Cokpamenunm MaTeMATHRE vacTa
TIepBOd, coflepsralleil HavYaJbHbHe OCHOBAHUA  apuMeTAKH“
(ClI6., 1760).

B c¢Bazm ¢ apuMermsanueis anre6ps Bce Gojlee BUEHOE MECTO
HaYMHAKT 3aHUMaTh u oboiifennsie B o6mem Hrloromom Bompoch
O CYIDHOCTH OTpuumaTelbHuX unmces. Marematnwu XVIII B, —
Maxaopen, H. Caynpepcon, ditnep, A. Hectrep, H. E. Mypasses,
HaxamGep, JI. Kapao m mmorme ppyrue — mocsrmim HeMaso
YCHINii Pa3BACHOHNIO UPUPOIE OTPULNATENbHEIX YUCEN U IONKTRAM
oGocHOBaHWA TpaBmiI [eiicTBuii Hapg Humu.? Kectmep, Mempgy
OpOYdM O/iMH U3 TIePBLHIX, €Cj¥ He MepBHIil, YRasaJd Ha COOTHO-

1C. K. KorenbuukoB. ,IlepBux ocHOBaHME MadUMaTHYECKUX HAYK
4acTh mepBas, cojep:xamas B cefe apudmernry“. CIIG., 1766, crp. 3.

*llepprie cBemenns no anreGpe HA PYCCKOM f3kiKe TPHBEJAEHH! ORI B
»Apndmerure* JI. ®. Maruuuxoro (M., 1703), BO MHOroM ONUpaBHIETOCH
Ha ,Bceobmylo mMaremaruxy* Bannmca m Ooiee pamHux anre6pamcror. Y
Maraunkoro, ogHAKO, HM3JIOMKEHHEe N0BEJEHO OHUIO JIMIIL 1O pellleHNs KBaj-
parHuX ypapHeumit. IlepBrIM GoupluuM ¥ CHENUAIBHO ANTe0paMYecKUM pyc-
cKuM yuebnunoM Omno , HauanbHoe ocHoBanme marematuxku® H. E. Mypass-
esa (CIIG., 1752). U3 anreGpauteckux oTkpurTuii Helorona MypaBses BKI0-
9uit B €BOil Kypc o0y ¢opmyny Omuoma (crp. 97 — 117) u YucneHHbI
MeTOo]] MPUONIIKeHHOro BHYNCICHUA KopHeit (¢Tp. 302 — 305). STH ke Beuyy,
a Taxie NpaBWwIo mapajuenorpaMa HeioroHa moppol0HO mn3ioskeHbt GHIU B
»HoOBo# anrebpe, comepsxaieit B cefe HE TOMBKO IPOCTYI0 AHAIMTHRY, HO
Tarke JuddepeHnmuanbHoe, HMHTErPAbHOS U BapUALHOHHOS HCYMCIEHUE"
A. Bapcosa (M., 1797, rnanm 1—3).

260*
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CATENbHEN XapaKTep NOMOFKATENBHHIX B OTPUHATCILHAIX gucer,t
HO TONJIMHHYI0O ACHOCTH B 3TY npo6aeMy yAATOCh BHECTH TOJB-
ko B XIX B., TaK ’Ke Kar W B BONPOC 06 apudMeTnszanuyl MOH-
o 06 MmppParuoHaIHLHOM TUCTe.

B sToit o0meil TeHASCHINA apudMeTH3ANNT aare6pnt XVIII B.
papanne HpoOTOHA OTPA3mIOCh B NMepBYI O4EPEAb. Ho wpome
Toro, ¥ TO eme BajKHEee, OHO CKa3ajgoCh M Ha paspaborie
CTIeNMAJIbHEX MaTeMaTHIeCKUX BOUPOCOB. Hemanyio poib XIpH
9TOM CHICPAJIO TO OBCTOATENBCTBO, ITO PAR TeopeM ,Bceobmieit
apapmernru“ HpoOTOH NpuBedl Ge3 MOKA3ATENBCTBA. YIKE caMoe
ugyvenne HTON KHATU TpeGoBano UOACHEHHH. TlosacaenueM H
[[OKA3ATEIHCTBOM €6 IPeJIoFKe RN 1 IPaBH 3aHHJIOCH MHOMKECTBO
MATEMATUKOB, a €e¢ HM3JaHHA BCO Gosee m Ooxee ofpacramm HO-
[OJIHATONbHEEM CTAThAME M MeMyapaMu, IO 00BeMy B CBOEH
COBOKYMHOCTH 9yTh JH HE I[peBOCXOAMBIIAMY OCHOBHOM TEHCT.
f1 me Ayny 3a7epRUBATHCS HA rommenrapnax k. Hoascona,
¢’Tpasesanga, [Ha. HRacruiaboma, KOTOPEIM no Goublmeil 9acTH
yiaaoch JWIb BEChMa HENOJMHO, XOTH ¥ BechMa TIPOCTPAHHO
OCBETHTH OTHEIBHEIE AeTALA BEINKOT0 TBOPEHUA Hriorona. Cpean
IpAMBIX KOMMEHTATOpPOB €ro are6ps TepBoe MecTo Ge3ycaoBHO
NpUHANIEKATO yike Ha3BaHHOMY MaxJopeny, KOTOpHII B CBO-
MX JHHBEPCUTETCKAX JIEKIUAX B OCHOBHOM caeposad 3a Hpioro-
gom n ,Tpaxrar mo aareGpe® KOTOPOTO uMesd TPAMO#l IeNBIo

1 TIpoTHBONOJIOMEHHEIe BOJIMIUHEL CYTh BeqMUYMHB OJHOTO POTA, KOH
PACCYIKNAIOTCA TOf TAKAMHU YCIOBHAMI, 410 OfHA U3 HUX YMEHBIIAET IPY=
ryio, HanpuMep MMYIIecTBO M JOITI, me¢TBHME BIEpef U OTCTYIIeHne Ha3ax.
Oxpra U3 CWX BelNUYHH, B3ATAA 10 NPOUBBOJICHNI0, HABBIBIETCA HOJOMM-
TeNBHOI0, NPOTUBONOTOMEHHAN ooii—orpunaTensuor® (A. T Kecrunep.
., HauaJpHEE OCHOBAHMNS varemaruxu®, 9. 1. CII6., 1792, crp. 69; OpUruHAI
BEues Biepmwe B 1759 r.).

Boobme TroBops, BCe MONLITKY JOKABATENHCTE Opasua  yMHOKEHUA
OTPULATEIBHEX Wices ORLIM OCHOBAHEL Ha MONYAJIMBOM IEPEHOCE CBOMCTB
neficTBRi HAJ TOJOMUTEILHEMEA HACIAMH, 0c0GeHHO PACIpPeeIUTeNIHbHOTO
cBoficTBA YMHOHKEHUA. Hopo6abe paccymaeHns marematnkos XVIII B., HE
viMes BHYTpEHHEi JIOTHUECKOH IeHROCTH, MOArOTOBMWIY, OIHAKO, IOUBY A
ananusa npobaemn B XIX B.
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cHaOOUTE JOKA3ATEIBCTBAME U Pa3BUTH Jlajee cofep:kanue ,Bce-
obmeit apnpmerurn“. B HeroTOpHX cayuasx MaraopeHy 71O yaa-
J0CH HOI0X0, HO B NEIIOM OH elle He O4YeHb JAJEeKO yIIeld mo HaMe-
YeHHOMY M cammM nyTH. IaBras pabora no gamsHelimmemy passu-
Thio anreGpel mpojelaHa ORIAa He CTOABKO YYOHBIME, CTPEeMUB-
IuMAUCSH HAaTh KOMMEHTapHH Ko ,Bceobmeil apunpmernre® B memom,
CKOJbRO MATEMATHHRAMH, pas3palaTHBABIINMHA Te WU WHEE cCle-
[UAJbHEIE BONIPOCH aare6GpH.

ITpo6Gaemoit mpmBomuMocTH, caBumHYyTOI ¢ Mecra HrlooroHom,
sagnmaanck mocxe Mawmopena m Ik, HemnGesra mmorme mare-
MATHKH, HO TONJWHHEIE YCIIeXW JOCTHTHYTH ObIm B 9T0it 06Ia-
cra auums B XIX 8. I'. 9Oiizenmreitnom, JI. Kpomerepom (me-
TO{ KOTOPOTO OTYACTH POACTBEHeH HBIOTOHOBY)! m mp. llpaBmia
suaroB [lerapra m Heiorona maydennt Gmam meraasHee A, Hecr-
mnepom, sH. II. ne-T'wa, Mawmnopenom, Jlarpammem, m paGorH
nx Ooura sasepmenn B XIX B, @. II. Bogamom, K. @ypre n
K. III. IOlrypmom. 2 UncmenHse MeToip pelleHHsi ajxre0pamde-
cKuUX ypasHeHni pazsuth Osinn paree [. Bepuymaum, JI. ditnepom,
9. Bapmurom, JH. Jlarpamskem, K. Oypre, BHeCIIUM CyIeCTBEH-
HEle yTOYHEHHA B BONPOC 00 YCIOBMAX IPUMEHMMOCTH METOJA
Hrworona, H. U. Jlo6auescrum, K. Jaugeanenom, K. Tpedde u gp.
IfpoGaenoit mexmiogennsa B XVIII B. ycmemmo saunmaancs Beay
n JI. Oimep. Croap Bamuag B aurebpe TEOPUA CHMMOTPUYEGCHAX
dynrunit pazsura 6mna K. Jlarpammem u 9. Bapmarom m 1. A.
Ilosropsaw, Obmo OH uYpe3BHUYAHO BaTPYXHHTEIBHO YKa3aTh B
aarebpe XVIII 8. 1e ofaacTu, B UCCIEJOBAHWM KOTOPHX pas-
putHe orKphtuii Hroroma =He cwmrpazo OGoabuioft posm, 3a
UCKAIOYCHHEM pa3Be JUNIb Teopuu oupepeaunreieil m odmeil Ipo-
GieMBl Pa3peIInMoOCTH YpaBHeHUs B paguxanax. U, omsirs-Takm
3a HEeMHOTHMM HCEJIIOYeHHAMH, paborm aareGpamcro XVIII B.

1Cm. ,Encyklopadie der mathematischen Wissenschaften®, . I, Leip-
zig, 1898 — 1904, crp. 239.

2Ilonnoe uccrnenoBanue mpasmiaa 3HaxoB HeOTOHA yAAIO0CH, B YaCTHO-
cru, ToNbKO B 60-2 rogmr XIX B. . CuibBecrepy (»Encyklopadie der
mathematischen Wissenschaften,® T. I, cTp. 415).
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Hampasientl OeuM, Kax u y HboOToHA, K efMHOM NeIM — yeTa-
HOBJIEHUI0 XapaKTepa KopHeil ypaBHeHHWT I NX KOHKPETHOMY
prrancaenno. Teopema IlITypma 06 onpefereENN IHCHA KOMILIEKC-
HEIX, TOJORATEIBHAIX M OTPHIATEIBHHEX KOPHEil aare6paudeckoro
ypaBHEHHS W OCTPOYMHELl METON JIo6adeBcKrOro IPAGIMEHHOTO
BEIYACICHUA BCeX ero KopHeit ! moasenu B 30-e romm XIX m.
B W3BOCTHOM CMBICJIC MTOT 9TOMY HAIPABJIEHHI0 anredpandecKnx
pccmeopanmit. B oro e mpumepHo Bpems paborm AGeas n
Tamya momo:xuiyM HAYadO0 HOBOMY Pa3BUTHIO anrebps, KoTOpOE
6ruro ammis oruacTm Hamedeno B woHme XVIII B. JlarpaHsem
n I1. Pypdnun.

 Bceobmas apndmermra“ orasaza cymecTBeHHOe BIANAHWE U
Ha DBOMIONUI0 yieGmmioB axreOpH. MHoroumcieHHHe 3ajadu ee
LM MMUPOKO MCTIONB30BAHM ¥ B aare6pe n B aHATATHICCKOH Te0-
MeTpHu#; U3 HUX U ceiiuac MOKHO 6B1T0 GBI HOYePMHYTH NHTEP eCHEBIA
Marepuai. BmecTe ¢ TeM NOCHEAYION(e COCTABUTEIN anreGpan-~
YecKNX PYKOBOJICTB HOIIAMM faxee. B kypes anrebpsl BHOBB CTAJH
BEJTIONATH JOTapHPMEI, TEOPHA KOTOPHX OELIA CYNIeCTBOHHO mepe-
paGorana OJilrepoM (Memay TNPOIEM U B €r0 , YuuBepcalbHOM
apudMeTuKe*), TEOpEeMy O OUHOMe, TCOPHIO npomopuuii W Ipo-
rpecchu; BayRHEIe METONAYECKMEe W3MeHeHUA 6LIIn BHECEHBEl W B
pacmosnomenne varepuama. Ws kypca cpejiHeil IMKOIL yRAMCHH

1 B mpepuc/iOBAA K CBOeMy TPYyAY y2Aarebpa mial BHMACACHNEe KOHE
nux* (Kaszanb, 1834) Jlobadescrmit mmeas: JAnreGpa Oymer Ta ke HayKa,
wotopylo HuloroH Haspanm Odwas Apuguemura, 4T06H OTIIMERTH OT Apng-
MOTMKH HA YACIAX M KOTOPYIO CTOJBKO jKe CHPaBelJIABO MOMHO HA3BATh
eHUUCACHILE KOHEUNbiT, B MPOTHBOIOIOKHOCTE ¢ nufdepennnaibHsM HIH
BLIUNCCHTEeM GeCKOHeYHO MAJHX, Ijle ABAAKNTCA HEeOoCIOpuUMO HOBHE Ha-
wana, Noj| KakuM GBI BHAOM HH CTApajuch MX TNPeACTaBIATH, ReIaA cob-
JAIOCTH CTPOTOCTH ITY CYMECTBEHHYIO IPUHANJIEHKAOCTL BCAKOTO MareMaTn-
yeckoro ydeHudA ... Pemenne ypaBHeHu#l COCTaBIIAJIO BCerja rJIABHBIA TIpefs-
MeT aaredpe“.

Jl1oGONBITHO OTMETATH, MEWAy NIPoYMM, HEKOTOpOe pOACTBO IIBHT-
panbHOl nped Merojia JloGaueBCKOTO ¢ Hpl0TOHOBHM TIPHEMOM BHYHCIIE-
HUA HauboNbIIero Mo MOXYHI0 AeficTBUTEIRHOTO KOpHi C IOMOMBIO  CTe-
TIeHHbIX CYMM.
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Onim aaemMeHTH o0mieit Teopum ypamHeuwit m T. a. IIpooGpasom
GonpimmHCTBA PYKOBOACTB no axrebpe XIX B. Asumack ,YHH-
BepcanbHaa apudmerura“ Jitmepa, a 8 Poccmm, xpome ToOro, e
COHpallieHHOE M3JIOAeHMe, HanucagHoe akagemuroMm H. 1. @ycom
n pHepsasiiee B Havase XIX B. HeCKOIBKO H3JAHMIL.

Usyuars aareGpy no counHenumio HrpioroHa B Hacrosmiee Bpe-
Ms, pasyMmeercda, Owmo OH HeNpaBMIBHO, TAK 7Ke KAaK HEJb3H
6elt0 OB PEKOMEHJIOBATh M3y4aTh aHaxu3 1o ero ,Mertony Quriok-
cmit* m "Hebecuyio MexaHumKy no ,MaremarmueckmMm Hagamzam‘.
Ho pame m3 mamHOTO 3[ech KpaTKOro od3vpa BuaHo, 9ro aaredpa
HeploToHa 3acaymmBaer cephe3HOr0 BHUMAHHA dYHUTaTelell M B
name ppemsa. CG. V. Basuiaop coBepmeHHO IpaBMILHO OTMeYaeT
B cBoeit 6morpadum Hrlorona, uro ,9renme ero , Y HuBepCaIbHOIM
apadmernru®, cocraBusiieiics u3 aexnmit B Kem6pmmsxe, . . . mo-
CTABHUT W Teneph rayfokoe yIOBOJBCTBHE BCAKOMY IeOMETpPY H
moburento MaremMatmrm“.! A 1A [earoroB O3HAKOMIEHHUE C
3THM KJIACCHYECKHM pPYKOBOACTBOM, OT KOTOPOTO, TAaK e KaK
n or ,Peomerpuu® llexapra, Befer Ha49aIo coBpeMeHHasA aaredpa,
npefcTaBageTr ocoGeHHO KUBOM MHTepec.

1 C. . Basunos. ,Mcaaxk Heworoun*. M.— JI., 1943, crp. 173,
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[IPUMEYAHUA K HEPEBOJY
BCEOBMEN APH®METHEN"

(Coemaeaenvr A. II1. Dwresuuen)

1 (g crp. 7). Cunres (compositio) m ananus (resolutio) HerloToH
[HOHWMAeT B KJIACCHYECKOM cMbiciie BTHX ¢jioB. Ilamm AnercaHgpuiickuit
(xomer 111 B.) KPaTKO PasbACHAET ITH IOHATHA CIEAYIOMHUM obpasom:

,AHanus ecTh IyTh, KOTODEIM MEI IPUXOJUM OT MCKOMOTO, JOILyINeH-
HOI'0 KAk NAHHOE, IOCPECTBOM MOCIEN0BATENBHOr0 BaKIIOICHUA K TOMY,
YTO JOIyCKAeTcA B cuHTese. V160 MpU aHAIM3E MBI ONYCKAeM, 1TO HCKOMOE
KaK OBl yHe MaHO, PACCMATPUBAEM TO, U3 Uero 3TO UCKOMOe CJefyeT, 31TeM
70, UTO NPEJIIECTBYET sTOMY HOBOMY IIOJIOMEHUIO, 1 MPOAOHAeM OTCTyHaTh
HOTOGHHM 3¥e 00pasoM, IIOKA He HATONKHEMCA HA HEYTo, y#e W3BEeCTHO®
AN cojJepKalieecs B UYMCIe NPUHATHIX HAYAJ, TArOTO pOAa paccymaeHns
IpefcTaBIAmue Kak OBl HEKOTOPOe pACIYTHBAHUE, MbL HASHBaeM paspe-
nrerneM (apanmsoM). IIpm cmHTese e, Hao0OpOT, TO, UTO NMPH AHAIMIC MEL
cle7iail [OCJIGJHEM, TO MMEHHO IPeANMOCHIIaeM Mbl, KK Y#@ COBEpIIuB-
ieecd, W TO, YTO €My IPeMIecTBOBAJIO, MEl DPACMONaraeM B €CTECTBEHHOM
HOpANKE W, COSMUHAA OJHO € JPYFUM, HAKOHEI, BRINOJILCM ToCTpoeHne
HCKOMOT'O — DTO H HASHBAEM MH COCTAB.ICHHEM (CUHTE30M)®. Cwm. mpuMeua-
aug 1. 10. Tumuenxo K ,Vcropunm »nementapHoii maTeMaTurm’ @. Ken-
maopu (msgm. 2, Onecca, 1917), crp. 338—340, a Tawme ' . HeiiTeHx.
,Hcropns MaTeMaTHKU B PeBHOCTH W B CPeHNE Bexa®, mep. II. C. IOuixe-
paua (usg. 2, M. — JI., 1938), crp. 71—78.

IIo Heiorony, B 4MCIIOBOIl apndMeTHKe UAYT MyTeM CUHTE33, OT JAHHBIX
BoIMUMH K WCKOMHMM, B ajreOpe — myreMm amaiusa. Gp. Tak#e PpacCyHpe-
nua Helorona Ha crp. 112 m 1. HACTOALIEro MEpeBOaA.

% (g crp. 7). Tepmmn species (BHJ) BOCXOZHT K ®p. Buery (1550—1603).
Bo ,Baenennn B anaguTHyeckoe mckyccrso® (In artem analyticen isagoge,
1591) Buer pasiauyaj 4YUCIOBOI CUeT (logistica numerosa) 0T BHOBOTO
cuera (logistica speciosa), KOTOPHI W3y4aeT BJIMYAH ,TIPU TOMOMIM BHIOB




