TEOMETPUYHECKAA AJITEBPA

Ha3BaHa Tak W.I. LenteHom.

N3noxeHa Bo |- KHure «Hauyan» EBknnaa. Takxke ee
npeanoxeHua sctpedatrotrca B VI m Xl kKHurax.

Bce BeaMUYMHbI — OTpe3KU. MIX MOXKHO CK1adbiBaTb, BbIYUTATD,
YMHOXaTb. [lpy YMHOXEHUM noBbIWAETCA PA3MEPHOCTb
npoun3seaeHunsa, No3Tomy bbin BBeAeH NPUHLKMN OA4HOPOAHOCTW.

Bmecto pgeneHma oOTpe3Ka Ha OTPe3oK paccmaTpuBasioChb
OTHOLWIEeHUEe ABYX OTPe3KOoB. [lennTb Ke naowanb Ha OTPe30K
6bl/10 BO3MOKHO.

B pamkax reometrpuyeckom anrebpbl MOMKHO [JOKa3biBaTb
HeKoTopble anrebpanyeckue ToXKaecTBa M pellaTb HeKoTopble
ypaBHeHwUs.



Il KHura «Hayan» EBKAnpa

[pepnoxeHue 1.

Ecnu umeromcsa 0se ripamele U 00HA U3 HUX

paccevyeHa Ha CKOsIbKO y200HO OmMpe3Kos, mo
PAMOY20/1bHUK,  3AKAYAOWUUCA  MeXoy
amumu O0B8YMA TMPAMbIMU, paseH (emecme
834MbIM) MPAMOY20/bHUKAM, 30KAYEHHbIM
Mexcoy HepacceyeHHoU rnpamol U Kaxobim U3

OMmpe3Koa8.
4 b(a1 + az ~+ a3) —_ bal + baz —+ bag

B npegnoXeHnax 2-3 — 4acTHble cayyaun.



a b
2 X
a ab
205

ab b*

[NpepnoxxeHue 4.

Ecnu  npamaa  AUHUA  Kak-nubo
paccevyeHa, mo Keadpam Ha acel (npamou)
paseH Keaopamam Ha ompe3Kax emecme ¢
osaxcobl  (83ambiM)  MPAMOY20/1bHUKOM,
30K/H0YEHHbIM MeXOY ompe3Kamul.

B npepnoxenunax 5-6 - dpopmyna
PA3HOCTU KBAApPATOB.
B npegnoxennn 7 - dopmyna

KBaZpaTa pPa3HOCTW.



lNpepnoxkeHue 5.
Ecau npamas AUHUA paccevyeHa Ha pasHble U HepasHble (ompe3Ku), mo

MPAMOY20s1bHUK, 30KAI0YEHHbIU Mexo0y HepasHbiMu (ompe3Kamu) ecell
npAmMoU, eMecme ¢ KBa0pamom Ha Oompe3Ke MeXo0y ce4yeHUAMU paseH

Keadpamy Ha rosoesuHe (npamou).

A A D 8

Ob603HauYum
AC=a, CD=b, Torga
AB =2a, DB = a-b.

Torgpa npepnoxeHne 5
MOMeT 6bITb 3aNMMUCaHO KaK

(a+b)(a—b) + b? = a?

OTKYAa cnegyetr  dopmyna
PA3HOCTU KBAApPATOB.
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Fragment of Euclid’s ‘Elements’ (Papyrus from 75-125 AD, one of the
oldest diagrams from Euclid’s Elements of Geometry. The diagram accompanies

Proposition 5 of Book II of ‘Elements’)



lIpeanoxenne 6

Ecau npamas AURUR paccedena nonosas o X Helt
€10 RPAMOUY NPUAOICERR Kakaf-aubo Opyzaf RPRAMAS, MO

4 4 g F,

NPAMOYV2ONBKUK, SAKAIOHERHNE Mexedy 87eld npamod ¢ npuso-
Neenuwold u camoll npusoXCeHnod, gmecme ¢ Ksadpamom Ha
noaosure pasexn xsadpamy ua {npamod), cocmasisennold u3
‘ROAOBUNS @ NPUIOIHENHOL,



ITO TOXAECTBO NEXUT B OCHOBE MeToAa APeBHUX nudaropenues aAns
pelweHna KBagpaTHbix ypasHeHUM (KHura VI «Havan»).

Ecnv 0603HaunTH AD =u, BD=v, nonyymm
AC =CB = (u+v)/2, CD = (u-v)/2.

Torga npepnoxeHne EBKAMAQ MOXHO 3anMcaThb Kak:

w2 - o

[MpaByld 4acTb TOXKAECTBA MOXHO WHTEPNPETUpoBaTb KaK KBaapar
KaTeTa NpPAMOYro/IbHOro TPEeyroibHMKA C 33aAdaHHbIMWU TUNOTEHY30U U
APYrMM KaTeTOM, U MMEHHO 3Ta MUAeA WUCNONb3YeTCA B reOMeTpUYecKnx
MeTOo[ax peleHnA KBaapaTHbIX ypaBHeHMN B [lpesHen Mpeynn.



MpunoxKeHue naowanemn.
l. 3a4a4mn, sKBUBaANEHTHbIE JIMHEUHbIM YPaBHEHUAM:

K 0aHHol npsamoli (d) npunoxcums npamoy20716HUK, pa8HO8eAUKUU
3a0aHHomy (ab).

TpebyeTca HAaUTU CTOPOHY X NPAMOYrosbHMKA, naowaab Kotoporo (ab)
N ogHa cTtopoHa (d) 3aaaHbl, TO ecTb, TpebyeTca pelwnTb YypaBHEHUE

dx = ab: £ F % A
d:\ Tl 5
DI
C
a 2
2
[




Il. Ton BMAa KBagpaTHbIX YpaBHEHUM

1. [locTpouTb KBagpaT PaBHOBEAUNKUIA NaHHOMY
MNPAMOYIO/IbHUKY: x°= ab.

2. IlaHa HeKkoTopaa naowaab S M oTpe3oK 2a. [lpunoxutb
naowanb S K oTpe3Ky 2a TakK, utobbl HeagocTaTok (SAAEYPIG) Bbin
KBaJpaTOM: x(2a—x)=S .

[Ona peweHusa 3agaym 3Toro TmMna OblIO HAUMAEHO ycnoBue
CYLLEeCTBOBAHUA AENCTBUTENBHOIO NOJOXKUTE/NIbHOIO KOPHA:
S° <a’
3. IlaHa HeKoTopaa naowaab S M oTpe3oK 2a. [pUnoXutb

naowanb S K oTpe3ky 2a TakK, 4Tobbl M36bITOK (VITEPLOAY) Bbin
KBaJpaToOM: x(2a+x)=S .



1. TllocTpouTb KBaApaT PaBHOBEAMKUIA  AaHHOMY
npamoyronbHuKy: X%= ab.

C




MpunoxkeHne naowagen




PelwieHne KBagpaTHOro ypaBHeHUA 3AIMNTUYECKOro TMna

3a4aHo ypaBHeHue x(2a—x) =S
Y1006bI McnoNb30BaTb GOPMY/ly Pa3HOCTU KBagpaTos (1), 0603HaYMm
u=2a—x, v=x,
Toraa ANs pPasfoXKeHUs naowaam S B PasHOCTb KBaApPaTOB HaM HYXKHbI

u—+v u—v
OTPE3KU T = a, T = a—X.
dopmyna (1) gaer: x(2a — x) = a? — (a — x)*
iz (a —x)*=a* - S.

Taknum obpasom, anropmuTm peLleHma:

1) 3agaHHyl0 naowaab S npeobpasosBaTb B KeagpaT t? (KBagpaTHOe
ypaBHeHue Tmna 1),

2) oTtpe3ok a — x (paBeH CD Ha yepTerxke K npeasioxkeHuto 5 KHuru 1l) byaet
Kamemom rpsamMoy20/1bHO20 mpey20sbHUKA C U38ECMHbIMU CMOPOHAMU
a ut.OTKyaa Nerko HamTM MCKOMbIN OTPE3OK X.



Kakue 3a4a4M MOXHO PELLINTb C MOMOLLbIO LLUPKYIS U IMHENKN?



3HAMEHUTBIE 3A1A4YM
NPEBHOCTU



3apgauya yaBoeHua Kyba x°=2a’

1. fTMnnokpart Xuocckuu (BT. non. V B. 40 H.3.) —

MOHUNCKNUN dunocod, He nudaropeel, aBTOpP
nepBoM KHUIM NO MmaTematuke  «Hauana
reomeTpmm»;, B GUAOCOPUN PacCMaTpPUBaAN «HE
NpaKTUYecKkne, HO TeOpeTUYECKU cyuwlecTaytolime
BOMPOCHLI», XXnn Ao llnaTtoHa.

0606wmun: «lflocTtpontb Kyb, PaABHOBENUKUM
napansienenuneny ¢ KBagpaTHbIM OCHOBaHUEMY,
T.. x°=a’b. Mpun b=2a BO3HMKaeT yaBoeHne Kyba.

Mpepnoxun uUcKatb pelieHMe ¢ NOMOLLbIO
a X
ABYX CPEAHMX NPONOPUMOHANbHBIX: - = = = %

M x? =ay, y*=bx, xy = ab.




2. ApxuT n3 TapeHTta (V-IV BB. 40 H.3.) — BE/IMKUIN MOJIKOBOAEL, N MaTEMATHUK,
Apyr NnatoHa, co3gaTte/sib NOrPEMYLLKM.

«X MOMCHO HaUmu KaK repece4yeHUe KOHYyCQa,
UUAUHOPA U 8bIpoXHO0eHHo20 mopa». OTcoaa cneayer,
4YTO pelleHUue Cyw,ecTByeT, HO HaxoAuTb €ro KpamHe
C/IOXKHO (HEeT 1 peyn 0 NPaKTUYECKOMN peanmnsaumn).

PeweHne Apxmuta U3 TapeHTa Mbl MOXeM 3anncaTb
B COBPEMEHHOW CUMMBOJIMKE KaK NepeceyeHune
Cnefytowmx Ten:

x4+ y4 = ax (1)
2

<x2+y2+zz=%x2 (2)

Lx2 +y?2+2z%2=ax2+y2 (3)

(1) — umnmnugp, (2) — Konyc, (3) — BbIPOXKAEHHbIN TOP.
CpeaHune nponopunoHanbHble [MNNoKpaTa 34echb

VX2 + Y2 + 72 o JxZ+yZ




3. Menexm (IV B. go H.3.) — yyeHMK EBOOKCa npeacrtaBun cpeaHue
nponopumnoHanbHble [MNNOKpata KaK MNNOCKUE CeYeHUA KOHYCOB
BpaLLEeHMA.

Tem cambim MeHexm AoKasas, YTo 3TU CeyeHUA — HenpepbiBHbIe IMHUM.
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[ToABNAOTCA CUMNTOMBbI KPUBbIX.



4. CywecTtBOBa/IM U Apyrue NONbITKM pewnTb 3Ty 3aaady  (EBAOKC,
Hukomens wn ap.). B 3noxy a3saamHmM3ama  wM300peTatoTcs  pasanyHblie

cneunanbHble UHCTPYMEHTbl A8 peweHusa. Hanpumep, y dpatocheHa: no
ABYM napasnie/ibHbIM NPAMbIM NnepemeLLatoTca TPU PaBHbIX NPAMOYro/sibHUKA
A181C1D1 AszCzDz 7 A3B3C3D3 c anaroHanamum AiCi, A2C2 n A3(C3

PeweHune 3ag4a4n [MNnoKpaTa nony4vyaeTca B
TOT MOMEHT, Korga Tpaneuuun AiKCiDi1, KLC2C3,
LMC3C2 nopgobHbl: a:x = x:y = y:b, rae x = KCi,
y=L(C2.

Ctporoe [A0Ka3aTenbCTBO HEPa3pelmnmocCcTM 3a4a4n yaBOeHuAa Kyba ¢
NOMOLLBbIO UMPKYNA U AINHENKM nonyyeHo [1.-/1. BaHuenem B 1837 r.



Ecau u3 mamoro xy6a JBOMHOM 3aMBIILIAEIIL YCTPOUTS,
[pyr, mau gausasiz 06beM K opMe APYrou MPUBECTH,

Y106 x0opomo yaanock Tebe 3T0, B3AyMaa a4 norpeob
TeI M3MEPATH, WM POB, WIM IIMPOKYIO NACTh

['ny6u xoa041a, BO3BMH Ha CMEXHBIX KOHIIAMY ILTACTUHKAX
Cpenuue IMHUM ABE, CXKATHIE MEX Y TabJuiI.

He npuberan gis TOro THI K TAXEIBIM UAIMHAPaAM ApXuTa,
Konyca TeI He cexu, KOpHA MeHexMma Tpuazi;

Tax>xe He HaIO nAepxkaTh ¢c 60ropaBHEIM EBIokcoM coBeTa,
BrirayTeix muHuM ero ¢OpMel HE Ha Q0 Y€PTHUTh.

C TuMH X TBHI TaOIMYKAMA THICAYN CPEJHUX IMOCTPOXIID,
[IBUramnca cMeao BIepel, C MEHBUIMX U3 JAaHHBIX HA4aB.

ITycTe e CBEpUIMTCA BCE 3TO, ¥ KaX I CMOTPAIIMKA IIYCTh CKaXEeT:
«3T0 KupeHsl ChIH BEIAYMAI JpPaTOCdEHy.



Tpucekuua yrna

1. Tunnuu umn3 Samabl (V B. A0 H.3.) C D

NMOMOLLbIO MNEepBOM  TPAHCUEHAEHTHOM
KPUBOM  «KBagpaTpucCbl», 3aaaBaemoun
MEeXaHNYEeCKMN.

HeTpyaHO noKa3aTb, 4YTO TPUCEKUMUA
yrna NpuBOAUT K Kybnyeckomy ypaBHEHUIO,
1, CNeoBaTe/IbHO, HE MOXET ObITb pelleHa

C NomMouwblo Uupkryna wn nanHenkm (M.-1.
BaHuenb, 1837 r.)




Apxumepg, (lll B. o H.3.) u3 CupaKky3s pewmnn 3agady TPUCEKUUU yrna C
nomoubto «BctaBKkM». (Ha 3Tom Nyt BHOBb BO3HMKAeT KOHXOMAA
HuKkomepna, KoTopas TaK u bblsia BBeAeHa).

Uckombil yron




KBagpaTtypa Kpyra x*=mR?
- nepBas TPaHCUEeHAeHTHasa 3agaya.

3aaa4a 6bl1a o4eHb NonynApHa:
— AHaKcarop pelwan ee, cMas B THOPbME;
— 0bcyKaaetca B Komegmm ApmnctodaHa «MNtnubi»;

— U3BECTHbI NONbITKM peleHna copuctamm
AHTUPOHOM, Bpmn3aoHOM 1 Ap.

— cylwectsoBana U B MHAUK: anTapu pa3HON $OopPMbl, HO
OAMHAKOBOM NoLWaaun.



KBagpupyembie nyHOUYKM TMnnokpata XMOCCKOro.

Camble [peBHUE TPEYECKMe MaTeMATUYECKUE TEeKCTbl — OTPbIBKM U3
couMHeHmA MMnnoKpaTa O NYHOYKax: 5

Teopema 1. [1nowaam KpyroB OTHOCATCA KaK KBagpaTbl UX
AMamMeTpoB. R

Teopema 2. Maowaam nogobHbIX CErMEHTOB OTHOCATCA KaK
KBaApaTbl CTArMBAOLWMX XOpA.

TeopemMbl O JIYHOUYKaX, B KOTOPbIX MOAYYEHbI TPU TUMA KBaApPUPYEMbDIX
NIYHOYEK:

1) N"yHO4YKa paBHa TPEYrosbHUKY, BHELIHAA Ayra paBHa M0/s08UHE KPYra;

2) N"YHOYKA paBHa Tpamneuum v Npu 3TOM BHewWwHAA Ayra 6osbwe nosoeuHsl
Kpyra.

3) "'yHOYKa paBHa TpaneuuMu M Npu 3TOM BHELWHAA Ayra meHowe Mos08UHbI
Kpyra.



1. JIyHOUKa paBHA TpPeyrosibHUKY, ee BHeLWIHAA Ayra paBHa [10/08UHe
Kpyra.

PaccmoTpum NoAyKkpyr ¢ AnameTtpom AB.
[lyctb O — cepeguHa oTpe3Ka AB, C -—
cepeguHa ayrn  AB. Tloctpoum TaKXKe
NONYKPYr Ha Katete BC npAmMOyrosibHOro
TpeyronbHMKa  ABC.  Toraa naowaab
3aLUTPUXOBAHHOM JIYHOUYKM pPaBHA NioLwaan
NPAMOYIro/IbHOro TpeyrosibHUKa BOC:
naowaab cektopa BOC w  naowagb
noaykpyra ¢ Aaunametpom BC paBHa

NoO/I0OBUHE nnoLwaau NONYKpYra C
AnameTtpom AB. losTtomy, Bbipe3aB N3 3TUX
buryp ux obuyto yactb — cermeHT BC,

NoJIy4NM PaBHOBENNKUE PUTYPBI.



2. JlyHOUKa paBHa Tpaneuuu 1 Npu 3ToM BHellHAA ayra 6os1bwe nosao8uHbl

Kpyra.

Ina  noctpoeHMA  BTOPOro npumepa
[MNNOKpaT B3A/a paBHObeApeHHYH Tpaneuumto
ABCD, ocHoBaHuAa BC n AD KoTopoun paBHbl 1 un

3, a 6boKoBble cTopoHbl AB 1 CD paBHbI 1.

PaccmoTpum  NYHOYKY,  OrpaHUYEHHYIo
OMNMCAaHHOW OKPY*KHOCTbtO S Tpaneuun ABCD wn
OKPYXHOCTbIO S1, NONYYEHHOU M3 OKPYHKHOCTU
S npu romoTeTun, nepesogaLlen otpesok BC B
oTpe3oK AD. lNnowaab cermeHTa AD B Tpu pasa
bonblle naowaam Kaxaoro U3 cermeHtos AB,
BC v CD, 1. e. OHa paBHa Cymme UX NAoLLAaeM.

[losTOMy naowaab NYHOYKM paBHa naowaau
Tpaneuun ABCD.



3. JIyHOUKa paBHa TpaneLwun 1 npm 3TOM BHELLHAA Ayra meHouwe
Mos1I08UHbI Kpyra.

Ina nocrtpoeHnA TpeTbero
npumepa [MNNoKpaT B3AN
Tpaneunto ABCD, B KoTopowu
ocHoBaHne BC wun  6OKoBble
CTOpoHbl AB u CD paBHbl 1 u,
Kpome TOro, AO = OD = \/(3/2),
rne O — TO4YKa nepeceyeHUA
AnaroHanemn.

340ecb S — KaxaaAa U3 IyHouekK
C BHelwHen ayron AB = BC = CD, a
S1 — KaXpgaAa U3 JNIYHOYEeK C
BHewHUumun ayramum AO = OD.



[lyctb S:S1 = m:n.

Torga ITMnnoKpaT n3ydan IYHOUYKM cneayrowmx TMNOB:

1. m=1, n=2
2. m=1, n=3
3. m=2, n=3
[Mo3xKe 6blI HAaNAEHbI ele ABE KBaAPUPYEMbIE TYHOUKU:
1766 BanneHunyc m=1, n=5
1840 KnayseH m=3, n=5

B 1934 H.l. YeboTapeB n A.B. lopoaHoB meTtoaamu Teopumn lanya
AOKa3a/in, 4YTo APYrnux KBagpupyembiX NYHOYEK C HeYeTHbIMM m U N He
CyLuecTByerT.



1766 . N. NambepT 10Ka3an MppaLMOHaANbHOCTb YMCAa TT.

1844 r. K. JinyBunanb [oOKasan Teopemy O TOM, 4YTO anrebpaunyeckoe
MPPaUNOHANbHOE YUCAO HEBO3MOXHO C/IMWLKOM Xopowo npubansutb
pPaUMOHaNbHOU Apobbto. B ToM ke paboTe OH NOCTPOUA KOHKPETHbIE NMPUMEpPbI
(«yncna Jinysmnnna») TpaHCUEHAEHTHbIX YMucen. Tem cambim OblJI0 AOKA3aHO UX

cyLLLecTBOBaHMe.

1873 . LLI. 9pmMmunT aoKaszan
TPAHCLUEeHAEHTHOCTb YMCna e.

1882 . ®. doH JIuHaemaH

Jluysunneso 4ucno — vMppaunoHaNbHOE HYUCAO X, NPU NPUBAUMKEHUM KOTOPOro

D "
pauMoHaAbHbIM YMCOOM — owwnbka cocTtaBnAeTr He bHonee HEKOTOPOKW CTENEHM
q

. p C
3HameHaTena: HC,aE»O:VpEZ,qEN‘x——‘E—”
q q

Mo Teopeme JluyBunna o npubnukeHnm anrebpamyeckux 4Yucen, BCAKOE
anrebpanyeckoe wuppaunoHanbHoe 4ucno AsnseTca aAuodaHToBbiM (M3MEHUTH B
onpeageneH nnyeunnesa YynCna 3HaK HepaBeHCTBa Ha npOTHBDﬂOﬂDH{HbIP’I).
CﬂE,[],OBaTe.ﬂbHO, nmﬁoe nuysunneso 4uMcno TpaHCUEeHOEHTHO, 4YTO NO3BOJMAET ABHO
CTPOUTL TpPaHCUeHAEHTHble 4YMCAa KaK Cymmbl cBepxbbiCTpO CXoAAWMXCA pPAaoB
pauMoHanbHbIX Yucen. Hanpumep, x q

E=)

|
1 2?!..

[10Ka3a/l HEBO3MOXHOCTb peLlleHUs KBaapaTypbl Kpyra LMPKYIEM U JIMHENKOM
nocse Toro, Kak um (1 pmmtom) bblna AoKasaHa TPaHCLUEHAEHTHOCTb YMcna Ti.



7-a npobnema Nnbbepra:

BblACHeHMe npupoAabl yncen BuAaa ab npu anrebpanyeckom 0#0,1 un
anrebpanyeckom v nppaumoHasbHoOMm PB.

B 1934 2. npogheccop MmexaHUKO-
mMamemamu4yeckKko20 paKysnbmema
MTY AnexkcaHop Ocurnosuy
lenoghoHO (pomo cnipasa) u
HemeuKul mamemamuk Teooop
LLIHatidep (pomo cnesa)
He3aeucumo opy2 om opyaa
00Ka3asau mpaHcUyeHOeHMHOCMb
yucesn Makoeao suoa.

'-‘""7 Zoiwti{)j




MocTpoeHne BNMCaHHbIX NPaBU/IbHbIX MHOIOYro/ibHUKOB

Bblnin M3BECTHbI cNOCOObI NOCTPOEHUA C MOMOLLBbIO LMPKYAA U IMHENKU ANA
TpeyronbHWUKa, KBagpaTta, MATUYIFO/IbHUKA U TeX MHOFOYro/ibHMKOB, KOTOPbIe
No/Iy4aroTCA U3 HUX YABOEHUEM CTOPOH.

moyka E: OE=EA
moyka C: ED=EC

CD — cmopoHa

N




B «Havanax» EBKAMaa ecTb
NOCTpoeHne npasuabHoro 15-
YroN1IbHUKQ, BMUCAHHOIO B
OKPYKHOCTb (CM. YepTeXK crnpasa).

B apabckom nepesoje
Apxnmena ecTb NOCTpOEeHune
NPaBUAbHOIO 7-yrofibHNUKa, HO C
MOMOLLLbKO BCTABKMU.

constructed side of the pentadecagon

according Kepler E

D A=
< 0.41582

0.41582 97

E

according
Euklid

.
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S
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MpyY KaKUX N MOXXHO MNOCTPOUTb C NOMOLLLbIO LLUPKYNA U INHENKN?

Pewwnn K.®. Maycc (1777-1855) B KoHLUe 18 BekKa.
xP -1
o
[TOKa3an, YTo OHO AO/IXKHO CBOAMTCA K LEeNOoYKe KBaApaTHbIX = p = 22° 4+ 1
(uncno Pepma), HO TakmMe Yncna He BCe NPOCTbIE.

CBfi3an C ypaBHEHUEM AesleHnA Kpyra = 0 npu NpocTom nNokasarene p.

PaHee dUnep nokasan, 4to npu s = 5 uncno p=4294967297 nenntca Ha 641.
Cenyac U3BeCcTHO, YTo BCe Ymcna Pepma ot s =5 0o s = 32 cocTaBHbIE.

Ectb cn apyrme npoctble yncna Pepma (Kpome s =0, 1, 2, 3, 4), A0 cux nop
HEen3BecTHO.

Mo3xe I.-/1. BaHuenem gokasaHo (meopema laycca-BaHuesns), 4To BNucaTtb B
OKPYHOCTb MHOFOYFONIbHUK MOXHO & p =2%.F - F, - F,, roe F; -
S
npocToe uncno suaa 24 + 1.



[peBHerpeyeckue marematmkm u punocodbl

3eHOH DNencKknmn
[eponoT (MCTOPUK)
MNnokpaT XMoccKkmm
f‘Mnnum n3 dnnabl
deonop 13 Knpenbl
CoKpar

emoKpur

ApXUT TapeHTCKUMn
[lhaToH

EBaokc KHnMacKmum
TesteT APUHCKNIK
MeHexm
ApucTtoTenb

4907 — 4307 ao H.3.
OK.485 — 425 po H.5.
BTOpaA nona. V B. 40 H.3.
OK. 460 0o H.3.
oK.470—-420 po H.3.
469 — 399 0o H.3.
oK.460 — 370 oo H.5.
OK.428 — 365 A0 H.5.
429 — 348 no H.3.
oK.406 — 355 oo H.>.
OK.415 - 369 oo H.>.
OK. 360 oo H.3.

384 — 322 no H.3.



