lnaBa 5. HeKoTopble 06BbEKTbI U
MmeToAbl MaTeMaTUYEeCKOro
MmoAeNnupoBaHUA



1. ®pakranbl 1 PpakTajbHbIe CTPYKTYPbI

DOPAKTAJI —
ITO reoMeTpudecKkas (purypa, B KOTOpou OJAMH U TOT Ke
(pparMeHT MOBTOPHAETCH MPHU KAKIAOM YMEHbIIICHUU

MacIITana



Ha cnuHKkax 0J10X 0Jio11ara ecThb,
Kycaror 0,10X OHH TaMm,
BJI01IOHKOB Yy 0J101IAT HE CYECTh,
U Tak indefinite...

Jlanuens /legho




6. DcTeTHKa (paKTanoB




B npouuyiom MmareMaTuKd OCHOBHOE€ BHUMAaHUE
yaeJasiJId (PYHKIMAM U MHOKECTBAM, KOTOPbIe MOI'YT
ObBITH HCCJIEA0BAHBI METOAAMM  KJIACCMYECKOIO
aHAJIM3a.

Te ¢yHknum, KoOTOpbIE He  SABJIAJINCH
AOCTATOYHO IVIAAKUMH WM PeryjJsapHbIMH, Kak
NPaBUJI0, HE HCCIAeA0BAJIUCH KAK He J0CTOMHBbIE
BHUMAHMA MATOJOIrHYeCKHe 00bEeKThI.

OnHako eme B KOHIE AEBATHAALATOI0 BeKa
ObLIM NMOCTPOEHbI MareMarTHyeCKue O00beKThl,
KOTOPbIe BbI3BAJIM 3HAYMTEJbHBI HWHTEpPEC Y
MaTeMaTUKOB.



KaHTOPOBO MHOXKECTBO €CTh
O/TMH M3 NMPOCTEHIIUX
(pakKTajoB, HOAMHOKECTBO
¢AMHUYHOI0 OTPE3KAa
BeIIECTBEHHOU NPAMOM,
KOTOpOE SABJISACTCH
KJIACCUYECKUM IIPUMEpPOM
«IJIOX0T0 MHOKECTBA» B
MATEeMATHYEeCKOM aHAJIU3e.



I'eopr KanTop ommcas 310 MHOXKECTBO, KOTOPOE Temepb
HA3bIBAKOT MHOxkeCTBO KaHTopa wiam neuib KanTopa, B
1883 roay. 3T0 MHOKECTBO MMEET MOIIHOCTH KOHTHHYYMA,
HO Mepa ero pasBHa HYJIW. Kaxapiii u3 ¢parMeHToB
MHOKecTBAa KaHTOpa BBIVIAAMT KAK MHOKECTBO B IIEJIOM,
TO €CTh OHO ABJISAECTCH CAMOIIO00OHBIM.

-m. H . H = o = H = o . H = H .
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B 13886 rony Kapa BeliepmiTpacc mocTpous (pyHKIIMIO,
He MMEBINYI) NMPOU3BOJAHOM HU B OAHOU Touke. I'padux 3ToM
(pyHKIUHU — 0eCKOHEYHO u3JIoMaHHas JuHus. Ilpu yBeanuenuu
JIIO00M YYACTOK KPUBOH BBIIJISIIAT MOA0O0HO BCell KPUBOM.

B 1904 romy Xeare ¢on Kox mocrpouns mnpumep
HelpepbIBHOM KPUBOM, KOTOPAask HUIIE HEe UMeeT KacaTeJIbHOM.
MoOXKHO IOCTPOUTH CHEKUHKY WM ocTpoB Koxa, eciu B
Ka4eCTBEe HAYAJbHOI0 O00bEKTa B3ATh PABHOCTOPOHHUU
TPEYroJIbHUK, a He CeIUHUYHBbIA OoTpe30K. CHeXKUHKA WU
ocTtpoB Koxa OynyT uMeTh 0€CKOHEYHbLIA NEepUMETP, HO NPH
3TOM OyAyT OrPAHMYMBATH KOHEYHYIO 00J1aCTh.




Xenwre pon Kox

Kpusas Koxa — ¢ppakranbHas
KpPMBAasi ONMCAHHASI IIBEACKHUM
MaTeMaTuKoM XeJibre )oH
Koxom(1870-1924). Kpupas Koxa
IpuMeYaTeJbHa TeM, YTO HUIE He
HMeeT KacaTeJdbHOM, T. €. Huzoe He
oughpepenyupyema, XoTs1 BCIOAY
HenpepbIBHA.

Tpu xonmun xkpusoii Koxa,
PACIOJIOKEHHbIE HA CTOPOHAX
MPaBUJIBHOIO TPEYroJbHUKA,
00pa3ylT 3aMKHYTYI0 KPUBYIO,
Ha3bIBaeMYyI0 CHe;KMHKOM Koxa.
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B 1915 roay BamyaB CepnuHCKMHA NOCTPOMJ PSI
KOHCTPYKI M, B YACTHOCTH, cajiperky CepnumHCKOro u
koBep CepnuHckoro. MOXKHO TIOCTPOUTH TPEXMEpPHbIE
AHAJIOTM 3TUX 00beKTOB. X HA3BIBAKOT IyOKaMM.







Kosep Cepnunckoro. bepércs
CILIOIIHOM KBAJApaT, pa3pe3aercs
Ha 9 paBHBIX KBAJAPATOB U
y1aJs1eTC BHYTPEHHOCTD
HEeHTPAJIbHOro KBajapara. Ha
BTOPOM IlIare yaajasiercs 8
LHEHTPAJbHBIX KBAJAPATOB M3 8
OCTABIIUXCS KBAJAPaTOB U T. ]I.
Iocsie 0eCKOHEYHOr0 MOBTOPEHUS
3TON MPOLEAYPHI, OT CIJIOUIHOIO
KBAJApPara 0CTaeTCH 3aMKHYTOe
IOAMHOKE€CTBO — KOBeEp
(kBagpar) CepnuHCKOIO.
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I'yOoxka MeHrepa

I'yOxa MeHrepa — reoMeTpuyeckuil ppakrai, TPEXMEPHBIN aHAIOT KOBpa
CepnuHCKOro.

S ———
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PaccMoTpeHHBbIE 00bEeKThI HA3bIBAIOT
KOHCTPYKTUBHbIMU (pakTasamu. OHH DOJy4YalTCs B
pe3yJjbTare PoCTOM PEKYPCUBHOU MpoLeaypsl
(koMOMHAMM JIMHEHHBIX TmpeoOpazoBanuil). HMmeHHO
U3y4YeHHe TAKHUX OOBEKTOB  COCTABJSAET OCHOBHOE
coaepxanve PpaKkTaJIbHOU reOMETPUH.

Croedl MONMYJSIPHOCTHIO B MOCJEHHE AeCATUIICTHS
(ppakTasbl B 3HAYUTEJIbHOHU CTENEeHHU 00s13aHbI MOSIBJICHUEM
B 1983 rogy KHHMIM COTPYIHHKA MCCJIEI0BATEIHLCKOIO
nenrpa mMenn Tomaca JIk. Yorcona kopmopamuu |IBM
(ppaHKO-aMEePUKAHCKOIO MaTeMaTHKA benya
Maabaenopora «®@pakTajbHasg TreOMEeTPUSA MPHUPOAbD).
Magabaenopor BBed B 1975 romy tepMuH «dpakramn» oT
JATHHCKOTO cJjioBa fractus — usjioMaHHbIH, IPOOHBIH.



B ero padorax McnoJib30BaHbl pe3yjabTarbl APYrUX YYCHBIX,

benya Manaeas0por (¢hp.Benoit
Mandelbrot)

MaTeMaTHUK, poauJica 20 Hoa0ps
1924 B IHoabme. C 1958
npo:xxusaja B CIIIA.

SBjsieTcss ocHOBarTeJIeM
(GpakTaJIbHOU r€OMETPUH.

padoraBmux B ToH ke o0actu (Ilyankape, 7Kriua,

KanTop, Xaycaopd).
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boabmio MHTEepec K QpakrasamM, Kak U BOOOINE K
HEperyJasipHbiM (YHKIMAM U MHOXKECTBAM OObACHACTCH
Mpexae BCero TeM, YT0 OHU ropasao Jydilue o0ecneyuBarT
NpeacTraBjeHe MHOIUX TMPHUPOAHBIX SBJCHUN HEXKeIu
00beKThl KJIaccuyeckom reomerpud. B 3ToM muaHe
UHTEPECHO CPABHUTH JIBAa BbICKA3bIBAHUSA, KOTOpPbIE
pasaeiasier B 350 JieT.



«Dwinocopus nmpupoabl HANKMCAHA B BejUYalllen KHUIe — s
pasymero BcesleHHY10... A HanmMcaHa 3Ta KHUTa HA A3bIKEe MATEMATUKH,
U NHUCbMEHAa ee — TPEeYyroJbHUKH, OKPYKHOCTH U JApyrue
reoMerpu4ecKkue (purypbm.

TIanuneo I'anunen, 1623 200.

«IloyemMy reoMeTpuI0 Ha3bIBAKOT XOJOAHOM U CYyXOi?
OnHa W3 NPUYMH 3aKJIKYAETCs B €€ HeCnmOCOOHOCTH
onucarb (popmy obaka, ropbl, JepeBa Wi Oepera MOpH.
Oob0naka — 310 He cdepbl, TOPbI — 3TO He KOHYCbI, JIUHHUSA
Oepera — 3T0 He OKPYKHOCTH, U KOPAa He ABJISIETCH IVIAAKOI,
U MOJIHMS HE pacnpocrpaHsiercsas mo mnpsamoi... Ilpupona
JEeMOHCTPHPYET HAM He NMPOCTO 0oJiee BHLICOKYIO CTElEeHb, a
COBCEM /IPYIOM YPOBEHb CJO0KHOCTH. UHCJ/I0 pa3siu4HbIX
MACIITA00B IJIMH B CTPYKTYpPax Bcermaa 0eCKOHEYHO).
benya Manoenvopom, 1973 200.
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HIupouaiiee pacnpocTpaHeHue (ppaKTaIBHBIX CTPYKTYP
00BSICHAICTCA UX Pa3HOMACIITAOHOCTHIO: W OoJbIlIME, W MaJble
MacmTa0dbl (PPAKTAJIBHBIX CTPYKTYP HMEKT OAMHAKOBBIM 3aKOH
pocTa. ITO reoMeTpUUYECKoe NMo00ue U eCTh OCHOBHOW NMPUHIMII POCTA
BCEro0 JKMBOI0, KOTOPbIM HA3bIBAKT TaKKe HePaAPXU4YeCcKuM
NPUHIUAIIOM OpraHu3anuv. 3aKOHbI BeTBJEHHUS CaMOH TOHKOM
BETOUYKHM JepeBa a0COJIOTHO Te Ke, YTO M JJIS BCeX ero BeTBeu, U JJis
BCEIro KMUBOI0 B 1[EJIOM.

3agatb (QpakTAJBHY CTPYKTYPY-3TO 3HA4YMTh 3aJaTb He
3aCTBIBINYI0, HEU3MEHHYI0 (opMy , a MNPUHIMI POCTa, 3aKOH
U3MEHEeHUS (POPMBI.

Kak npaBuio, aaropurMbl NocTpoeHus GopMbl ropasao npoiie, 4em
MOJIyYEHHAs] ¢ ero nmoMoumb ¢opma. Ppakraja Aa€T KOMNAKTHLIN
ONMHUCAHUSA CAMBbIX 3aMbICJIOBATHIX (POPM.



@dpakTajbl NOAPA3ACIAATCH HA KOHCTPYKTHUBHbIEC
U auHaMuYeckue. KOHCTPYKTHUBHBIM ¢pakTalg — 3T0
reomerpuyeckast ¢Gurypa, B KOTOPOH OAMH H TOT IKe
(parMeHT MOBTOPSETCA NPU KAaXKIAOM  YMEHbIICHUH
maciuTada. OHHM CTPOATCA NyTeM IPUMEHEHUsI NPOCTOM
PEeKYPCMBHOM  mpoueaypbl (KOMOMHANMM  JIMHEHMHBbIX
npeodpazoBaHmii). KOHCTPYKTUBHBIH (pakTrajga — 3T0
MHOKECTBO, IoJy4damwlneecss B pe3yjabrare JHUHEHHbIX
(adPuHHBIX) CKUMAKOIIKX  OTOOpPa)KeHHH  MOZO0HSI.
PesyiabTHpyOLIECEe CKUMAKOIIEEe OTOOpakeHHe o0Jagaer
YCTOMYMBOM HEMOABHIKHON TOUKON — «(ppakTajom». 3aaarhb
(GpaKTAJIBbHYI0 CTPYKTYPY — 3HAYMT 33/1aTh He 3aCTHIBIIYIO,
HEM3MEHHYI0 (pOpMY, 2 MPUHIUI POCTA, 3AKOH U3MEHEHUS

(opMBI.



JAnHaMmuuyeckue ppakrTajibl, Kak MPaBUJIO 32JAI0TCH ¢ IOMOIIBIO
HEKOTOpPOro orodopaxkeHusi. OMHUM U3 MEePBBIX ONMHUCAJ JUHAMHUYECKHUE
¢pakranasl B 1918 rony ¢pannysckue maremaruku lacton 7Kromua un
IIbep @ary. Eciim B oToOpaxennn

z . =22+C
n+l zn T
HA KOMILJIEKCHOM IJIOCKOCTH (PMKCHMPOBATH 3HAYEeHHE NMOCTOSAHHOU C |, TO
B 3aBHCHMMOCTM OT BbIOOpa HAYaJIbLHOI0 NPUOJIMKEHUS IPeaeioM
MOCJIe0BATEJIBLHOCTH  OynyT Ju00 HOJb, KOTOPbIA  SIBJISIETCH
ATTPAKTOPOM, (30HOW BJIMSIHHS, MHOKECTBOM NPUTSKEHHS), JHOO
0€CKOHEYHOCTD (TaKKe aTTPAKTOP).

I'panuua, pasgeasmas o00JaCTH NPUTHNKEHUS ITHUX JBYX
ATTPAKTOPOB 0OECKOHEYHO M3pe3aHa U aABJadgercs (¢pakrajiom -
MHOKeCTBOM 7K1o/1ua.



OaHOM M3 XapaKTEePHBIX 0COOCHHOCTEN TAKOM JIMHUHU
SIBJISIETCS CaMOIOA00He. ecJHM B3IVITHYThL Ha Jiio0oi ee
IOBOPOT, TO MOKHO OOHAPYKMTb, UTO OAHA U Ta Ke (opMma
BCTpeYaeTcss B Pa3sjJIUYHBIX MeCTaX M HMMeeT pasHble
pa3mephl.

Arwiaua u Pary YCTAaHOBW/IM, 4YTO ITY TIPAHHULLY,
SIBJSIIOIIYIOCS MHOXKeCTBOM JK10/1Ma, MOKHO BOCCTAHOBMTD
nmo Jiw00M MNPOM3BOJBHOM €€ dYacTu. 3aMeTuM, 4YTO
ATTPAKTOpP, TIPaHMIIA KOTOPOro sABJseTcd GQpakraiaoMm,
HA3bIBAETCH CTPAHHBIM ATTPAKTOPOM.
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Bo BrTopor mnosoBuHe XX BeKa IMPU H3MEPECHUU
JJIMHBL  OeperoBoil JUHUM BeluKOOpUTAHMM AHTIVIMUCKUUA
Gu3uk u mereoposior Jlbwuc Puuapiacon 3aMEHUJI
UCTUHHYI OeperoByrd JHMHHI JIOMAHOM, COCTOSIIEH W3
OTPE3KOB, AJUHBI KOTOPbIX 3aTeM YCTPEMJISINIUCh K HYJIIO.
Oannako OeperoBast JIMHUS, B OTJIHYHE OT JIMHMH,
ONHUCHIBAEMbIX IAAKUMH GyHKIUAMU, 0Ka3aJ1aCh
HACTOJIBKO HU3PE3aHHOM BIUIOTh [0 CaMbIX MaJbIX
MaCIITA00B KapThl, YTO ¢ YMEHbUICHHUEM /IJHHbI 3BEHbEB
JJIMHA BCEH JIMHUM He CTPEMUJIACh K KOHEYHOMY Ipeseay, a
CTAHOBUJIACH 0€CKOHEYHO 00JIbIOM.



OCHOBHBIM CBOMCTBOM (ppakTajia ABJIACTCH camMomoaodue, ujiu
MaclITa0Hasi HHBAPUAHTHOCTDH, & (DYHJAMEHTAJbHON XapaKTepUuCTUKOM
ero s#ABJseTcHd  (paKTajJbHaAd Pa3MEPHOCTL WM  Pa3sMEPHOCTH
camMonoao0usi. PaccMOTpUM eIMHUYHBIN OTPE30K, eAMHUYHbIN KBaAPaT U
eAUHUYHBIN KYO:

. 9 1

Enunn4dnbii oTpe3ok , N yacrei 1JIMHbI (=—=1=N/
N

. 9 1
Enunauunblii kBaapar, N KBaaparToB cO0 CTOPOHOM /= W = 1=N/¢2,
Ennnuunbiii Ky0, N Ky0oB co cTOpOHOI /= 1 — 1= N/3

YN

BO BCEX ITHX CJIy4YafXx Mojaydyaem N gd =1 rie d-

Pa3MepPHOCTb CAMONOA00HUS

_(nN
/ne

d:



YT00BI MOCTPOUTH MHOKECTBO KaHTOpa HY’)KHO B3iITh JIBA

MHOZRECTBA AJINHDbI E .

3
0 ¢=1,N =1
1/3 2/3 1 1
gz—_—l,N:2:21
3 3
1/9 2/9 7/9 8/9
ezlziz,N=4=22
9 3
e:i,szn
3n
In 2
d=—~0,6309



s kpuBoii Koxa Tpe0dyercst yeTbipe 0oTpe3Ka JJIMHOMN

1

~=
g0 % 2618

__En%ZEHZ

n=2

n=4

Eie He ¢purypa Ho yxke He 0OTPe30K.



OnHa canderka CepnuHCKOr0 COCTOUT U3 TPex caadeTok ¢

1

pa3MepoM CTOPOHBI =

2

d= (n3 ELB%].,5850

__En%ZEHZ

Y:xe He (purypa Ho eie He 0TPe30K
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Peryisipabie ppakrajibl:_HA KAaXKIAOM ITAIlE
MACIHITAOMPOBAHUSA B TOYHOCTH MOBTOPSIOT 00bEKT B LEJIOM.
Heperyusipubie pakTajibl: HA KaXKJI0M YPOBHEe MacmiTada
CTPYKTYpa ppaKTaia nmoagodHa, HO He MACHTUYHA 00bEKTY B
LEJIOM.

IIpupoanbie ppakrajbl: AepeBbi, peKH, 001aKka, Oeperopas
JIMHUSL.

YesroBeueckuil OpraHu3M: CTPYKTYpa AbIXaTeJIbHOM,
KPOBEHOCHOM M HEPBHOM CHCTEMBbI, I'y0UYaTasi CTPYKTYypa
KOCTei, HeMPOHbI (HePBHbIE KJIETKH), (PPOHTAIBHBIEC
OTBETBJICHUA M CKJIAJAKH MOBEPXHOCTH KUIICYHUKA.



DpakTajbHble KJIACTEPbI: KOMILIEKCHbIC COCIMHEHHA, B
OCHOBE  MOJICKYJSAPHONA CTPYKTYPbl KOTOPBLIX  JICHKHUT
o0beMHasi SiYEHMKA U3 HENMOCPEACTBEHHO CBA3AHHBIX MEKIY
c000i aTOMOB.

OoOpa3syrorcs npu:

a) accouManMM TBEPAbIX aj3po30jied B rase mnpu HUX
aAu(pPy3HOM TBUKECHNH,

0) 2J1eKTpoJIn3E;

B) KPUCTAJUIM3AIUSA KUAKOCTH HA MOMJI0KKE;

I) BbITECHEHHE IKUIAKOCTHI) € MeEHbIIel IIOTHOCTBHIO
KUJAKOCTH € 00JIbIIEH BA3ZKOCTHIO (BOAA BbITECHSET He(Th:
«KHAKHE MAJbUbI»);

1) Te4eHHe B MOPUCTHIX Cpeaax.



JHenaputbl (ApeBONOAOOHbIe (paKTabl). KPHUCTAIbI,
MOJIHUS, TPEUIMHBbI, PA3JIOMBI.

OaHa U3 WHUPOKO MCNOJb3yeMbIX Moaeaen -moaeab OIA -
OrpaHUYCHHAA aug@pysuen arperamnus: cJy4yanHoe
ABUKEHUE MOJICKYJ, KOTOpPbIe MOIYT CJAMIATbLCH, 00pa3ys
Kjgactep. BapuaHrsi:

a) CJy4YalHasl YACTULA ABHKETCH CIAyYallHbLIM 00pa3oM C
OKPY/KHOCTH KPYra, B IEHTpPe KOTOPOr0 PAacloJIokKeHa
3aTPaBKa, JOCTUTHYB KOTOPOH, YaCTHIIA CJIUBACTCHA ¢ HeH. B
pe3yJjbrare Mmojay4yaercs «IeHAPUTHBIN KPUCTAJLID).

0) cayyalHasi YACTHIA ABHMKETCH CJAyYallHbBIM 00pa3oM C
BEpXHEd TIpaHUUbl npsaMoyrojJbHuka. Ilpu gocrukeHuu
OOKOBBIX TI'paHUIl OHA YIPYro OTpPakKaercsi, a TMpH
NOCTUKCHUH HUKHEN rpaHMubl nmpuiaunaer. B pesyiabrare
o0pa3yrrcs «ppakTajbHbIe BOIOPOCII.



Arperaunus:

DLA — arperamus, \
NpoTeKarias B yCJIOBUAX \
CJIyYaWHOr0 OJIYKIAHUS N



HenTpanbHo
CUMMETPHUYHBIA CJIy4Yau

IIpsimoyroJibHast
s4yenka




5.1. T'enepanus n300pakeHU MPUPOAHBIX OOBEKTOB

[TpuponHast MOJIHUSA

[Ipumep pa3psana B 3D sueiike




@urypa JIuxrenoepra















5.1. I'eneparus n3o0pakeHU MPUPOAHBIX OOBEKTOB
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IlpumeHneHust ppakTaioB.
Teopusi TypOyJeHTHBIX mpoueccoB (razoqMHAMHKA,
rMAPOAMHAMMKKA). CBSI3b € TeopHMed MacCIITA0HOMH
uHBapuanTHocTu KosiMmoroposa.
BoiTecHeHne He(dTH BOAOM B TMOPHUCTON cpeae U
janupaHue HedTH B BOAAHBIX JIOByIIKax. MOpoHT
BbITECHEHUSI 00pa3syerT «BAA3KHE MNAJbIbD), HMEIOIIHUE
(ppaKTAIBLHYIO CTPYKTYPY.
UccaenoBanue ((a3oBbIX IMepexoaoB. (pakTajbHbIC
rpaHMIbI pa3jaelia cpen.
UccaenoBanue IePexXoaHbIX MPoLEeCcCoB oT
YIHOPSJOYEHHOI0 COCTOSSHUSI K Xa0Cy, I'PAHUIbI MEKIY
KOTOPBIMHU HOCAT (PPAKTAJIBHBIA XapaKTep.
Cikarue u300pakeHus. HAXOXKAEHUE NMOAOOHBIX 00J1acTe
U coxpaHeHue B ¢aujge TOJAbKO KO0IG(PUIIHUEHTOB
noxoous.



10.

11.

3amauun pacno3HaBaHus (PagHOJOKAIUAS U T.1.).
Co3n1anue  BOJIHOBEAYIIMX CHCTEM €  BbICOKMMH
IKCITYATAIUOHHBIMHU CBOMCTBAMHU HA OCHOBE
(ppaKkTaAJIBHBIX 3JIEMEHTOB.

Co3nranune MajioradapuTHbIX (PPaKTAJbHBIX AHTEHH C
BBICOKHM Ka4eCTBOM AHATrPaMMbl HANIPABJICHHOCTH.
JInppakuus HA ¢ppakragax: NMPOEKTHPOBAHME
OTPAXKATEJbHBIX (PA30BLIX PEHIETOK ¢ HWHTEHCHMBHLIM
paccenBaHueM (pPa3oBOU IHEPrUM B MIMPOKUX YACTOTHBIX
ANANA30HAX.

JAudpakuusa Ha @paxKrajgax: uU3ydYeHHe arperanui
(ppaKkTAJNBHBIX KJIACTEPOB YACTHUIl B KOJJIOUIAX.
JAudppakuausa Ha @Ppakragax: uU3y4YeHHE (PPAKTAIBHOIO
CTPOCHUS MOPUCTHIX CTPYKTYP.



U, HakoHen, (ppaKTaAJIBI — 3TO OUYCHDb
KpacuBbIe MATEeMATHUYECKHUE
00beKThI!
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(E) 2001 Strotinsky
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