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BcTtynutenbHoe cnoBo

Eciu 661 MaTeMaTUKY MPENOJIHOCKHIIN B €e eCTeCTBEeH-
HOI1 ¢opMe, CO BCeMM paJloCTSIMM U CIOPIIpU3aMu, TO,
JIyMalo, MbI CTa/u Obl CBUAETENIMU KapAVMHAIbHOTO U3-
MeHEeHMUsI KaK B OTHOILIeHU! CTYJeHTOB K MaTeMaTuKe,
TaK ¥ B HallleM IPeACTaBIEHUN O TOM, UYTO 3HAUUT OBITh
«XOPOIIMM MaTeMaTUKOM».

Hon Jlokxapm

Sl mo-HacrosimeMy kafieH 0 CIOPIPU30B, IOTOMY YTO
KaKIbIi 3 HUX IeJIaeT HAC YYTOUKY YMHee.

Tadawu Toxkueda

[Tpu ipaBUABHOM IIOAXO e MaTeMaTVKa MOXKeT I104apUTh MHOXKeCTBO ITPUSTHBIX
CIOPIIPM30B. DTO MOATBEPKAaeT MONCK Mo 3anpocy «mathematical surprises», Ha
KOoTopblii Google BbimaeT MouTH MOIMMUIUIMAPAA PE3YIbTAaTOB. A UTO TaKoe CIop-
npu3? ITUMOIOTHUS BOCXOAUT K CTapodpaHITy3CKOMY CIOBY C IATUHCKUMMU KOPHSI-
MM «Sur» (CBepx) u «prendre» (6paTh, XBaTaTh, 3aBJaeBaTh). BykBaabHO, Ipeno/-
HeCTY CIOPIIPU3 03HayaeT «3aXBaTUTh BPACIIOX». A B POJIY CYLLECTBUTENbHOTO
CIOPIIPU3 — 3TO U HENIPeABUIEHHOE VIV TIPUBOSIIEE B 3aMENIaTeTbCTBO COOBITHE
UM 0GCTOSITENBCTBO, U BbI3bIBa€Mast STUM IMOIMS.

PaccMOTpUM, K IpUMePY, IUTaTy U3 JeKuuyu Makcuma Bpykxeitmepa!, mocssi-
IeHHOM oKkpyskHOCTU QDeitepbaxar: «Uepe3 gBe TOUKM MOKHO IPOBECTU ONHY
Y TOIIBKO OFHY MPSIMYIO, 9TO He clopnpu3. OfHAKO TPY TOUKYM Heobs13aTeIbHO Jie-
SKaT Ha OHOM IIPSIMOIA, U €CJIU B XO[ie TeOMeTPUUYeCKUX PaCcCy KA eH! BbISICHSIETCS,
UYTO TPU TOUKM OKA3bIBAIMCH HA OJHO IIPSIMOIA, TO 3TO yKe CIOPIIPU3, U 3a4aCTYIO
aTOT (akT cienyeT oGOpMUTh B BUJlE TeOpeMbl, MoAJiexkalleil 1oKka3aTeabCTBY.
Jlto6ble TpU TOUKM, He JIeXKalllye Ha OHOI MPsIMOL, JexkaT Ha OKpy>KHocTu. Ho
€CJIM Ha OKPY>KHOCTY OKa3bIBaIOTCS UeTbIpe TOUKM, TO 3TO CIOPIIPU3, 3aCTyKUBA-
IOIIViT Ha3BaHUS TEOPEMBI... A €C/IM YMCJIO TOUEK, JIEKALIUX Ha TIPSIMOii, 6ObIie
Tpex, TO TeopeMa TeM Oojiee yIUBUTeNbHA. AHAJIOTMYHO, eCIM YMC/IO TOYeK, Jie-
SKaIIMX Ha OKPYKHOCTH, 60JIblie 4, TO TeOpeMa YAMBUTEIbHA BABOMHE. [Io3TOMY
yTBepXXAeHMe, COTJIaCHO KOTOPOMY C JI0OBIM TPEeyroJbHMKOM CBSI3aHBI I€BSITh
TOUEK, JIeXKalllyiX Ha OLHOM OKPYXHOCTH, ... BeCbMa yauBUTeaAbHO. Ho, HecMoTps
Ha CUjbHellIee yAMBIeHMe, eT0 A0Ka3aTeIbCTBO IIPOCTO U JIETaHTHO».

B aroii kuure Moppexait BeH-Apu npezjaraet o6UIMPHYI0 TOAG0PKY MaTe-
MaTHUUYeCKUX CIOPIPU30B, OOJBIIMHCTBO U3 KOTOPBIX HE TaK UIMPOKO U3BECTHBHI,
KaK OKpY>KHOCTh Dettepbaxa. I BKIOUEHUST KaXKIOTO U3 HUX eCTh Beckue 0oC-
HOBaHMs. Bo-TepBbIX, XOTS B yUeOGHMKAX ITU MaTEMaTUUYECKME KEMUYKUHbI He
BCTPETMUIIb, BCE OHU TIOCTYITHBI TI060MY UeJIOBEKY, OKOHUMBIIIEMY CPEIHIOIO IIIKO-

I Makcyum BpykxeiimMep 6bUI OGHUM M3 MaTeMaTUKOB, OCHOBABIIMX OTKPBITBIiT YHUBEP-

CUTEeT B Be]’[I/IKO6pI/ITaHI/II/I, " IEeKaHOM €ro MaTeMaTmn4yeCkKoro d)aKyaneTa. OH 3aHUMaJI
OOJDKHOCTb HaUaJIbHMKA OTAe/Ia ITpernogaBaHna HAYKU B MHCTUTYTe Bejinimana.



12 < BcrynutensHoe cnoso

Iy (M MUMelollleMy TOCTaTOYHO TepIieHus, GyMary 1 KapaH/alll, TOCKOJIbKY 3a y0-
BOJIBCTBME HAJIO TUIATUTh). BO-BTOPBIX, KOTAa MaTeMaTUYeCKUIL pe3yabTaT CTABUT
107l COMHEHMEe TO, UTO MbI IPUBBIKJIM CUMTATh CAMO COO0I PasyMeroIuMCcs, MbI
UCTIBITBIBAEM HacTosIee yaupiaeHue (rnasbl 1, 13). TOuHO Tak Xe cropOpusamMu
CTAHOBSITCS: UBSIIECTBO pacCyskaeHus (IJ1aBbl 2, 3), 060CHOBaHE BO3MOXHOCTH
reoMeTPUUYECKOro MOCTPOeHMs anrebpandyeckKMMu cpeacTeamu (riasa 16), moka-
3aTeIbCTBO, OCHOBAHHOE HAa COOOPasKeHMSIX 13, Ka3aJIOCh ObI, COBEPIIEHHO IPYTOii
obacTtu (r1aBbl 4, 5), HEOOBIYHOE TOKA3aTEIbCTBO 10 MHAYKLIVY (TJIaBa 5), HOBBIN
B3IJISII, HA XOPOIIO M3BECTHBIN pe3ynbTaT (r/iaBa 7), MajoBaXKHas, HAa MepPBbIi
B3IVISIN, TEOpEMa, JIeTriiasi B OCHOBY 11eJ10Ji OTpac/iy MaTeMaTHUKY (I71aBa 8), HeOXKu-
IaHHbIe UCTOYHUKYU BIOXHOBeHU (I71aBa 9), mybokue dopManusMbl, Gepyiiye
Havajo B TAKOM YMCTO pa3BjieKaTeJbHOM 3aHSITUM, KaK opuramu (rmassl 10-12).
Bce 9To pUUMHBI A5 BKAKOUYEHUS] KPAaCUBBIX U 3alIOMMHANIMUXCS MaTeMaTuue-
CKUX CIOPIIPM30B B 3TY NMPEIeCTHYI0 KHUXKKY.

Ilo cux mop s TOBOPUJI O TOM, KaK 3Ta KHUTA COOTHOCUTCSI C TIePBOI 4aCThIO
orpefesieHNs CIOPIIpr3a — KOTHUTUBHOM PaliMOHaIbHOT peaKijyeil Ha HeOXUaH-
Hoe. YTO ke 10 SIMOLIMOHAJIbHOTO aClekTa, TO 3Ta KHUTA — XXUBAsT WJTIOCTPaLUs
TOTO, YTO MHOTME MaTeMaTUKIM Ha3bIBAIOT OCHOBHOV MPUUMHOI 3aHSITUI MaTe-
MaTHKOI: 9T0 3aBopakuBaeT! CKaxky 6O/blIe: OHM YTBEPXKIAIOT, UTO MaTeMa-
THKA CTUMYIMPYET KaK MHTE/IEKTYaJbHYIO JI0003HATEIbHOCTb, TAK U YYBCTBO
MIPeKpacHOro M YTO pellleHue 3a[auy Uiy MOHMMaHue HeKOTOPOil uaeu HeceT
IYXOBHYIO Harpamy, KoTopas MoOyKaaeT M Jajblie MOCBSIIATh CBOe BpeMs 3a-
JayaM U UAesIM.

T'oBOPST, UTO 1Lie/Ib BCTYMUTEIBHOTO CJI0BA — PACCKa3aTh YUTATEIISIM, IOUEeMY UM
CTOUT MPOYECTb KHUTY. S MBITAJIICS 9TO CAENaTh, HO MOJIAraio, YTo ThI, II06e3HbI
YUTaTE/b, Talllb O0JIee MOJTHBII OTBET, KOTIa POUTEeIlb KHUTY ¥ Ha CO6CTBEHHOM
OTIbITE MTPOYYBCTBYEIIb STMMOJIOTHIO CJIOBA «CIOPIIPU3»: OyIelib 3aXBavyeH eijj!

Abpaxam Apkasu



Mpepucnosue

Cratest Togdpuma TycaHa o «ckiambiBamIimeMcst mupkysae» [50] mpousBena Ha
MeHSI OTPOMHOe BIleyaT/ieHue. MHe HMKOTAA He MPUXOAUI0 B TOJIOBY, YTO CO-
BPEMEHHBIN IIUPKY/Ib C QPUKIMOHHBIM COUYJIEeHEeHMEM — COBCEM He TO, UTO MC-
I0JIb30BaJIOCh BO BpeMeHa EBkinma. B 9Toii KHUTe S NIpeACcTaBIIsIIO MOA00PKY
MaTeMaTUUeCKUX pe3yabTaTOB, KOTOpbIe He MPOCTO UHTEPECHBI, a ellle U CTaIu
JLJISI MEHSI CIOPIIPU30M.

IJ1st YTeHMsI KHUTY JOCTATOYHO 3HAHMS MaTeMaTUKI B 06beMe cpeHelt IKOJIbI,
HO 3TO He 3HAUUT, YTO MaTepuas mpocTori. HekoTopble foKka3aTenbCTBa JOBOIbHO
IJITHHBIE U TPeOYIOT OT YMTATENSI CYJIbHOTO JKeJIaHUS pa306paThCcs B MaTepua-
sie. Harpazoit cTaHeT MOHMMAaHMe HEKOTOPBIX KpaCUBENIINX MaTeMaTUueCKUX
pesyynbTaToB. ATO HE yUeOHUK, TOTOMY UTO OMAIMAa30H pacCMaTPUBAEMbIX TEM
HAaCTOJIbKO IIMPOK, UTO He YKIaJbIBaeTCs B KAKOW-TO OAMH yueOHbIi Kypc. KHura
MONONAeT AJsI MaTeMaTUUYeCKOro KPy>kKKa B IIKOJIe, IJISI CEMUHAPOB B KOJIeAKe
U [IJIS1 yuuTeaeit maTeMaTUKMU.

[71aBbI MOKHO UMTATh B JIIOO6OM MOPSIAKe (MCKITIOUEeHMe cocTapiseT riasa 10 06
aKkCMoMax opuramu, KOTOpPyI cjiegyeT IMpoOYnTaTh paHbuie riaas 11 u 12, Takke
TOCBSIIIIEHHBIX OpUTaMM). 3aMeuaHMsl, OTHOCSIIMeCs KO BCEM IJIaBaM, MPUBeIeHbI
HIKe B pasgene «O cTuie».

YT0 TAKOE CIOPMPU3?

V MeHSsI O6bIIO TPY KPUTEPHUS BKIIOUEHNSI TEMbI B KHUTY.

O Teopema cTajna coprpusom ajasg MmeHs. OCOGeHHO yIMBUTEIbHbIMM Ka3a-
JIUCh MHE TeopeMbl 0 BO3MOXHOCTY TTOCTPOEHMST IMPKY/AeM U JTMHEKOIA.
UpesBbIuaiiHO coflepykaTe/ibHAs MaTeMaTKa OpUramMu Bbi3Bajsia UyThb JiX He
IITIOK: KOTJA YYMUTeIbHUIIA MaTeMaTUKU TIPeAjIosKuia MPOeKT, CBSI3aHHbI
C opuramu, s ITIOHayYasjaa OTKa3ajcs, T. K. AyMaJj, YTO B 3TOM BUJEe MCKYC-
CTBa He MOKeT ObITh HMKAKOi cepbe3HOoi MaTeMaTUKM. [IpyTie TeMbl ObLIM
BKJTIOUEHBI, ITOTOMY UTO XOTSI Pe3y/IbTaT M ObLT MHE M3BECTEH, eT0 ToKa3a-
TEJILCTBO ITOPAXKaJIO0 3JIeETaHTHOCTHIO U JOCTYITHOCThI0. OCO6GEHHO 3TO Kaca-
eTCsT UMCTO airebpanuueckoro JoKa3aTelbCTBA BO3SMOKHOCTY ITOCTPOEHMS
MIPaBUJIbHOIO CEMHAIIIATUYTOJbHMKA, KOTOPOe ObIIO HaigeHo ayccom.

O Marepuaa OTCYTCTBYET B YUeOHMKAX JIJISI CpeIHEel IITKOJIbI M KOJIIeIKa, CaMy
TeopeMbl U JI0Ka3aTeJbCTBa MHE yAaJioCh HaliTU TOJBKO B MPOIBUHYTHIX
yyeOHMKAX M B HAYUHOI uTepaType. [1o 60JbIIMHCTBY TEM MMEIOTCS CTa-
ThU B BUKMIIeIMu, HO Haf0 3HATh, TIe UCKATh, 1A ¥ TEKCT OOBIUHO COIEePXKUT
TOJIbKO (haKThI 6€3 JOoKa3aTeabCTBA.

O TeopeMbl U JOKa3aTeIbCTBA AOCTYIIHBI JIIOOOMY UeIOBEKY, BIaIeloNieMy
MaTeMaTUKOJi B 06beMe CpegHeli IKOJIbI.

Kaskmas riaBa 3aBeplaeTcs pasmenoM «B ueM Coprnpus?», rae oObsICHIETC,

royeMy I BKJIIOUMJ 3Ty TEMY.
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KPATKWIA OB30P INAB

B rnaBe 1 mpuBoguTCcs HaiigeHHOe EBKAMIOM J0OKa3aTeIbCTBO TOTO, UTO JTI060€
IMOCTPOEHNeEe, BO3MOXHOE C ITOMOIIbI0 (MKCUPOBAHHOTO IIMPKYJISI, BO3SMOXHO
M C TIOMOIIIbI0 CK/IabIBAIOIIErocs MPKY/s. BbIIo MpeajioskeHO MHOTO JoKasa-
TeJIbCTB 3TOTO (PaKkTa, HO, Kak mokasaj TycaH, 60JbIIMHCTBO U3 HUX HEKOPPEKTHBI,
IMOTOMY YTO OMMPAIOTCS Ha PUCYHKM, He BCerga MpaBMJIbHO OTpakawllue reo-
MeTpuio. [1abbl MOTYEPKHYTh, UTO He CIeIyeT JOBEpSITh PUCYHKAM, S IIPUBOXY
3HAMEHUTOE «10Ka3aTeJbCTBO» TOT'0, UTO BCSIKUIA TPEYTOJbHUK paBHOOEIPEHHBIIA.

Ha mpoTrsiskeHMy MHOTMX BEKOB MaTeMaTUKM 6e3yCHeNIHO MbITAJNCh BBITIOI-
HUTb TPUCEKIIMIO TPOU3BOJAbHOTO yIJia (pa3felnTh ero Ha TPU paBHbIe YaCTH)
C TIOMOIIbIO TOJIBKO IIMPKYJIS U JIMHEeN K. AHAepBYZ, [laaiy BHUMATEeIbHO U3YUMIT
paboThI «TPUCEKTOPOB», OTKPHIBABIIMX HEMpPaBUIbHbIE TTOCTPOEHMS; OOIbIIAS
MX YaCTh — MPUOIVOKeHNST, 00bSIBJIEHHbIE TOUYHBIMM pellleHusIMM. B Havae ria-
BbI 1 ST IPUBOXKY IBA TAKMUX MOCTPOEHMUSI ¥ TPUTOHOMETpUUYECcKye GOpMYJIbI, IO-
Ka3bIBAOIIMe, YTO STO BCETrO JIMIIb MPUONVKeHus. [IJIs1 e MOHCTPALMM TOTO, YTO
TPUCEKIIMS C TIOMOIIbIO IMPKYJIS U IMHE KM He MMeeT IPaKTUIeCKOro 3HaueHusI,
ITOKa3aHO, KaK MOXHO BBITIOJIHUTD TPUCEKIIMIO C ITOMOIIbIO 60iee CJIOKHBIX MH-
CTPYMEHTOB: Hegcuca Apxumena u kgadpampucs! I'vninus. [71aBa 3aKaHYMBAETCS
Jl0OKa3aTe/JIbCTBOM HEBO3MOXKHOCTY TPUCEKIIVM TPOU3BOIbHOTO yIJia C TIOMOIIbIO
LMPKYIST U IMHENKNA.

KBampaTypy kpyra (MOCTPOUTb KBaApaT TaKo¥ ke TJIONaAu, Kak y 3aJlaHHOTO
KpyTa) HeBO3MOXHO BBITIOJIHUTh C OMOIIbIO LIMPKY/IS U JIMHEHKM, IOTOMY YTO
HEeBO3MOXXHO MOCTPOUTh 3HAUEeHMe uncsia 7. B rmaBe 3 mpuBeeHO TPU 37eTaHTHbBIX
ITOCTPOEHMS XOPOIINX MIPUOIMKEHMIA K 7T: OMHO MpUHAIIEXUT KouaHcku, a aBa
Ipyrux — PamanymxkaHy. B KoHIle I71aBbI I0OKa3aHO, UTO KBaApaTPUCy MOXKHO MUC-
M0JIb30BaTh JJIST KBapaTyphl Kpyra.

Teopema 0 yeThIpex KpacKax YTBEPKIAET, UYTO J0OYI0 KapTy Ha IIOCKOCTU
MOXXHO PacKpacUTb UYeTbIpbMSI KpacKaMM, TaK UTO HUKaKue Be CTpaHbl, MMe-
Iolye O6IIYI0 TpaHuIly, He OyIyT MOKpaIleHbl OJHMUM IIBeTOM. [IoKa3aTeabCTBO
3TOJ TeopeMbl OUeHb CJIOKHOE, HO 0Ka3aTe/IbCTBO aHAJIOTMUYHOM TeOpeMbI O TISITU
KpacKax 37ieMeHTapHO U 3/IeTaHTHO, YTO ¥ TOKa3aHo B 11aBe 4. TaM ke MpuBeIeHO
paccyxkgenue Ilepcu XuByja, Ioka3biBaloliee, YTO «10Ka3aTeIbCTBO» T€OPEMbI
0 JeThIpex Kpackax Anbdpena Keme HeKOppeKTHO.

CKOJIbKO OXPaHHMKOB JOJIKEH HAHSITh My3€i1, YTOOBI Kaskasi CTeHa HaXOAMJ1ach
TIOJT TOCTOSTHHBIM HaOII0AeHMeM XOTsI 6bI OTHOTO OXpaHHMUKa? B riaBe 5 nmpuBe-
JIeHO Ype3BbIUaiiHO OCTPOYMHOE pelleH)e 3TO, Ka3aJoCh Obl, YMCTO TeOMETPU-
YeCcKoil 3a71a4y, OCHOBAaHHOE Ha pacKpacke rpada.

B riaBe 6 mpencTaBieHO HECKOJIbKO MaJIOM3BECTHBIX Pe3yJIbTaTOB U UX MO-
Ka3aTeJbCTBA 10 MHIAYKIUMU: TeopeMbl 0 unciax dubonauum u ynuciax depma,
91-dbyukimg Makkapty u 3agaua VMocuda dnasus.

B rnmaBe 7 o6¢cyskpaetcst metop, ITo-1llen Jlo penteHust KBagpaTHbIX YpaBHEHUIA.
OTO BakKHENMIIMI 371eMeHT JaHHOro 'ayccoM anrebpanmyeckoro A0Ka3aTeabCTBa
BO3MOKHOCTM ITOCTPOEH NS ITPaBUJIbHOTO CEMHAALIaTUYTO/MbHMKA (171aBa 16). B aTy
Ke TJIaBY BK/IIOUEHO reoMeTpruecKoe MOCTPOeHMe ajib-X0pe3MU [IJIs1 HaXOXKAeHMs
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KOpHEe KBaJipaTHbIX ypaBHEHUI /U TeOMeTpuUYecKoe MOCTpOoeHye, UCITOIb30BaH-
Hoe KapmaHo mmpu BbiBoge (opMysibl KOpHE Ky6MUeCcKOro ypaBHEeHMSI.

Teopust Pamcest - KOMOMHATOPHAS 3a7a4a, SIBJISTFOIIASICS TEMOJ aKTUMBHBIX MC-
cnemoBaHuii. OHa CBsI3aHa C TOMCKOM YIIOPSIIOUeHHbBIX CTPYKTYP B ITOJMHOKECT-
Bax GOJIBIINMX MHOXECTB. B I71aBe 8 mpuBemeHbI IPOCThIe MTpuMepsl Tpoek Illypa,
mdaropoBbIX TPOEK, uycesn Pamces 1 3amaun BaH gep Bapaena. Jloka3aTesbCTBO
TeopeMbl 0 MM(AropoBsIX TPOiKaX HeJaBHO OBLIO MOJYUEHO C ITOMOIIBI0 KOM-
MbIOTEPHOI MpOorpaMMbl, OCHOBAaHHOI Ha MaTeMaTuuecKoit joruke. [1aBa 3a-
BepIlIaeTcsl OTCTYIJIEHEM Ha TeMy M3BECTHOCTH Mi(aropoBbIX TPOEK APEBHUM
BaBUJIOHSIHAM.

K. Dagnu JIsurdopa, Habaogast, Kak CbIH BOSUTCS C Pa3HOI[BETHBIMM KYOMKaMU,
3aMeTUJI, UTO OH BBICTPOMJI U3 HUX JIOOOIBITHYIO ITOCIeq0BaTeIbHOCTh. B I/1aBe 9
M3JjiaraeTcs ero TeopemMa o6 yCIOBMSIX CYLIeCTBOBAHMS TaKO¥ IMOCIeI0BaTeNlb-
HOCTHU.

I'nmaBa 10 comep>kKUT ceMb aKCMOM OpUTaMM BKYIIe C IeTaJbHbIMMU BbIUMCIEHUS -
MM aHAJUTUIECKON TeOMeTPUM ITUX aKCMOM UM XapaKTepUCTUKON CrMbOOB Kak
reoMeTpUUYeCKUX MecT.

B rmaBe 11 omucan meton dayapaa Jinias u dburypa opuramu, mpeajioskeHHas
Maprepuroii I1. Beimox. Meton JInia s mpecTaBiIsiio Kak (POKyC-ITOKYC, [T0O3TOMY
He Oyny IMTOPTUTH BIIeYaTIeHMe, TPUBOJIS 3[4eCh IeTaln.

B rnaBe 12 mokasaHo, UTO B OPUTaM¥M BO3MOYKHbBI TOCTPOEHUSI, HeAOCTUKMMbIE
C TIOMOIIIBIO IIMPKYJISI M IMHENKM: TPUCEKIMS YI/1a, KBaJpaTypa Kpyra 1 nocrpoe-
HJe MPaBUJIbHOTO JI€BSITUYTOJIbHUKA.

B rnaBe 13 mu3naraercsa teopema ['eopra Mopa u JlopeH110 MacKepoHU O TOM,
YTO JI000€ MOCTPOeHME UPKYIEM U JTMHEIIKO MOXKHO BBIITOJTHUTD C ITOMOIIILIO
OJTHOTO JINIIIb IUPKYIIS.

OpnHOJ TMHEe KM 6bUIO 6bI HETOCTATOUHO, IIOTOMY UTO C €€ ITOMOIIbI0 HETb3s
BBIUMCJIUTD OJAVHBI, IBJSIONIMECS] KBagpaTHbIMU KOpHsIMU. XKaH-Buktop [ToHcene
MIpeanoaokuiI, a Iko6 IlTeitHep moKasas, YTO IMHEKM TOCTATOUYHO, IPU YCIOBUMI
YTO IJle-TO Ha TIOCKOCTY MMeeTCs OnHa GUKCUPOBaHHASI OKPYKHOCTD (TyiaBa 14).

BepHo 51, UTO IBa TPEYroibHMKA C OOMHAKOBBIM ITIEPUMETPOM U OAMHAKOBOI
ILJI0IIAAbI0 06513aTe/IbHO KOHTPYIHTHBI? Ha MmepBblit B3I, TpaBaonogo6Ho. Ho
HeBePHO, XOTSI JJIs1 OTICKaHMSI TTapbl HEKOHI'PYIHTHBIX TPEYTOJIbHUKOB TPEeGYIOTCS
anre6panuecKkue ¥ reoMmeTpuUecKkue BbIKIaaKu (r1aBa 15).

B riaBe 16 npeacraBieHo 4ygo MacTepcerBa ['aycca: moka3aTeabCTBO TOTO, UTO
MPaBUJIbHBIN CeMHAAIaTUYTOJIbHUK MOXHO TOCTPOUTH C MOMOIIbBIO LIMPKYJIS
U nuHeliku. [IpyMeHUB OCTPOYMHOE pacCykJeHle O CUMMeTpUu KOpHeli MHOTO-
YJIEHOB, OH BbIBEJ (POPMYITY, COIEPIKAIIYIO TOJBKO YeThIpe apubMeTUIeCKUX Jeii-
CTBUS U KBaJpaTHble KOPHU. [aycc He MpeabsBUI SBHOTO IIOCTPOEHUSI, TOITOMY
s1 IPUBOXKY d71eTaHTHOe noctpoeHne Ixkerimca Kannaru. I'iaBa 3aBepiaeTcs I1o-
CTPOEHUSIMU TIPAaBUIILHOTO MSITUYTOMbHMKA METOIOM, KOTOPbIN ['aycc mpuMeHMIT
IIJISI TIOCTPOEHMST CeMHaIIlaTUYTroAbHMKA.

YroO6bl ceaTbh KHUTY 110 BO3MOKHOCTU 3aMKHYTOJ, B IPUJIOKEHUM A cobpa-
HbI 1OKa3aTebCTBa reOMeTPUUECKUX U TPUTOHOMETPUUYECKUX TeopeM, KOTOpbie
MOTYT OBITh HEM3BECTHbI UM TATEITIO.
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[IpenmosaraeTrcs, YTO YMTATENb XOPOIUIO 3HAET MaTeMaTUKy B 06beMe IPo-

rpaMMbl CpeHeli IIKOJIbI, B T. U.:

— ayire6pa: MHOTOWIEHBI U UX AeieHNe, hpusedeHHble MHOTOUIeHbI (K03 du-
LMEeHT IIpU CTapileM WieHe paBeH 1), KBaJpaTHble ypaBHEHMS], YMHOKEHME
CTEeTNeHHbIX BbIpakeuuit: a™-a" = a™™",

— eBKJIMO0BA reoMeTpusi: KOHTPYSHTHBbIE TpeyroibHuku AABC = ADEF
M TIpM3HAKY KOHT'PYIHTHOCTH, MMoJo6HbIe Tpeyronbuuku AABC ~ ADEF
Y OTHOIIEHMS UX CTOPOH, OKPY>KHOCTM, BIIMCAHHbIE U LleHTPajbHbIe YIJIbl;

— aHaJIUTHYecKasi TeOMeTpUsi: AeKapTOBbl KOOPAMHATBI, BbIUYMCIAEHME OJIUH
OTPe3KOB ¥ YIJIOB HAKJIOHA MPSIMBIX, GOpMYyJia OKPY>KHOCTH;

— TpuroHomeTtpus: GyHKIMM Sin, cos, tg ¥ MpeobpasoBaHUsI MEXAY HUMM,
YIJIbl B €AMHUYHOM OKPY>KHOCTU, TPUTOHOMETpuUeckue QyHKIUN OO0 -
HUTEJIbHBIX YIVIOB, HarpumMmep cos(180° — 8) = —cos 6.

Bce yTBepxkIeHus, HyKgarlyecs B oKa3aTe/lbCTBe, HA3bIBAIOTCS meopema-

Mu 6e3 rofpasesieHs] Ha TeOPeMbl, IEMMBbI U CJIe[ICTBUS.

Eciu Teopema cienyeT 3a IMOCTPOEHMEM, TO IlepeMeHHble, BCTpeyarlecs

B TeOpeMe, OTHOCSITCS K IOMEeYEeHHbIM TOUKAaM, IMHUSIM U YIJIaM Ha PUCYHKE,

COIIPOBOXIA0IeM I[IOCTPOEHME.

[TonHble MUMeHA MaTeMaTUKOB MPUBOIATCS 6e3 6morpaduueckux cBemeHui,

KOTOpBIE JIErKO MOXHO HaliTu B Bukunenun.

SI crapascs chenaTh KHUTY HaCTOIBKO HE3aBUCUMOI, HACKOJIBKO BO3MOXKHO,

HO MHOTI[A M3JIOKeHMe ONMPaeTCs Ha IPOABUHYTbIe MaTeMaTUYeCKue MOHSI -

TUSI U TEOPEeMbI, KOTOpbIe TIPMUBOASTCS 6e3 Toka3aTenbCTBA. B Takux ciydasx

KpaTKasl cipaBKa MPUBOLUTCS BO Bpe3Kax, KOTOPbIe MOKHO IIPOIYCKAaTh.

B kHUTe HeT yIpakHeHU T, HO aMOUIIMO3HOMY YMTATEI0 ITpe/jIaraeTcs CaMo-

CTOSITEIbHO A0Ka3bIBaTh BCE TeOPEMBI, IIPesK/ie YeM UNTATh J0Ka3aTelbCTBO.

FeomeTpuyueckme NOCTPOEHMSI MOKHO M3Yy4YaTh C TOMOILBIO TAKMUX IIPOrPaMM,

Kak GeoGebra.

AB 0603HaJaeT Kak caM OTPe30K MPSIMOIi, TaK U ero AJIMHY.

AABC o6o3HayaeT Kak caM TPeyTOJbHUK, TAK U €r0 II0IAIb.



fnaBa

CknapbiBarOWMUCS
LLUPKYNb

CoBpeMeHHbIN IUPKYIb SIBISETCS (QUKCUPOBAHHBIM: PACCTOSHME MEXKIY HOX-
KaMM MOXHO 3a(MKCUPOBATH, UTO ITO3BOJISIET CKOMMPOBATH OTPE30K IPSIMOiL
VIV OKPYKHOCTb M3 OOHOTO MecTa B Apyroe (puc. 1.1a). EBKINL ke mosib30Bai-
CST CKadbl8aOWUMCS YupKyJiem, He TI03BOJSIOMNUM 3adUKCUPOBATh PACCTOSIHME
(puc. 1.1b). IIperogaBaTeny 4YacTO MCIIOAb3YIOT CKIaAbIBAIOLMIUIICS LIMPKYJIb, CO-
CTOSIIIVMII M3 KaKOro-TO MapKepa, MPUBSI3aHHOTO K BepeBKe; OH MO03BOJsSeT Ha-
puUcoBaTh OKPYXKHOCTb Ha AOCKe. HO CTOUT OTOpPBaTh LIMPKYJIb OT LOCKM, KAK BO3-
MO>KHOCTb BOCIIPOM3BECTU IJIMHY MIponajaer.

O i
/ ‘ .

Puc. 1.1a < OUKCMPOBaHHBIA  LMPKYb. Puc. 1.1b < CknafpiBalOWMACS  UMPKYIb.

OpHa HOXKa 3aKaH4YMBAETCS UIMON, MOMeLLa-
€MOI B LLeHTP OKpYXXHOCTW. K apyroi Hoxke
NpUKpEneH KapaHAall, pUCYOLWMIA OKpPYX-
HOCTb. HOXKM COELMHEHbI TYTMM LUAPHUPOM,
TaK YTO pPaCCTOSIHUE MEXAY MX KOHLAMU (pa-
[IMYC OKPYXXHOCTM) COXpaHSEeTCs Aaxe nocne
TOro, KaK LIMPKY/ib OTOPBaH OT Bymaru

Monb3oBaTenb AEepXUT OOMH KOHel, Bepes-

KM B LIEHTpE OKPYXXHOCTU. K [pyromy KoHLy

MpUKpenneH KapaHAall, KOTOpbIM pUCYyeTcs

OKPYXXHOCTb. Ecn oTopBaTh LMpKynb OT By-

Maru, To manblpl (M306paxeHbl NYHKTUPOM)
MOTYT CABUHYTBCS

MbI HAaUHEM 3TY IJIaBY C 0OCYKIEHUS TOTO, 3aYeM M3y4aTh IOCTPOEHMS IIUPKY-
JieM u nuHelikon (pa3gen 1.1). B pasmene 1.2 cpaBHMBAIOTCS BA TUIIA IUPKYJIE
Ha MpyMepe CaMOT0 IIPOCTOTO MOCTPOEHMS : TIepIIeHAUKYJISIpa, AeIsIero oTpe3ok
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nonosiaM. B paspgene 1.3 omycaH eBKJIMIOB MeTO[, KOMMMPOBAaHMS OTpe3Ka C Io-
MOIIbIO CKJIAABIBAIOIIETOCS IMPKYJIS. DTO TOKA3bIBAeT, UYTO JII000€ MOCTPOEHMe,
BO3MOXHOE C TTOMOIIbI0 GDUKCUPOBAHHOTO HMPKYIISl, MOKHO BBIIOJTHUTD U C T10-
MOIIIbIO CKJIAIbIBAIONIEr0oCs UPKYIIs. B pa3gene 1.4 nmpuBeeHo N0Ka3aTeIbCTBO
9TOJi TEOpPEeMBI, Ha TIePBBIN B3IJISIT KOPPEKTHOE, HO paboTaroliee He ISl BCeX KOH-
durypanuii Touek u npsIMbIx. YTOOBI JOMOTHUTEIBHO MOJUYEPKHYTh, YTO PUCYH-
KaM JOBepSITh Hellb3s, B pasaeie 1.5 npuBemeHo 3HAMEHUTOE «J0Ka3aTeIbCTBO»
TOTO, YTO JIDOO TPEYroAbHMUK paBHOOEIPEHHBIN ; OHO BBIIVISIAUT KOPPEKTHBIM, HO
TaKOBBIM He SIBJISIETCSI, TOTOMY UYTO OCHOBAaHO Ha HEMMPaBMJIbHOM PUCYHKE.

1.1. NMoCTPOEHUE LUUPKYNEM U NIMHENKOM

PaHbIile ITOCTPOEHMS UPKYJIEM U TMHENKOI 6bIM OJHOM 13 PYyHAAMeHTaTbHbIX
KOHIIeMINI B Kypce eBKINA0BOI TeoMeTpuu. Ho B mocieHee BpeMsi OHM BbIMa-
JIV U3 WIKOMBHBIX MpOorpaMM. be3yc10BHO, TpaKTUYeCKOTO 3HAaUeHMSI 3Ta TemMa He
nmeet. Kak 6yzmer rmokasaHo B pasgenax 2.2, 2.3, 2.4, 3.4, ele TpeKu 3HaIN, KaK
C TIOMOIIIbIO JIMIIIb HEMHOI'O YCOBEPIIEHCTBOBAHHBIX MHCTPYMEHTOB BBIIIOIHSITh
MOCTPOeHMsI, HeBO3MOKHbIE€ OHUMM JIIIb IIUPKYJIeM U JTMHeliKoii. B Halle BpeMs
KOMITBIOTEPBI C TTIOMOIIbI0 UMCIEHHBIX METOIOB MOTYT BBIMOJIHSITh MOCTPOEHUS
¢ 0607t TOUHOCTHIO.

TeM He MeHee s o/iaralo, 4YTo M3yyeHe reOMeTpUIECKMX TTIOCTPOEHUIT MMeeT

psig IPeuMYIecTB:

O TpyaHee, HO MHTepecHee ¥3yyaTb TeOMeTPUIO TIPU MOMOIIM TOCTPOEHNIA,
a He TIPOCTO YKUTasi TeOpPEMbI U UX I0Ka3aTeJIbCTBA;

O MONBITKMU HAWTU HY’KHOE ITOCTPOEHME TPUBOIMUIN K TPOPHIBHBIM OTKDBITH-
sIM B MaTemMaTuke. B raBe 16 nmokasaHo, 4To rocTpoeHue ['aycca 3am0Kuio
OCHOBBI COBPEMEHHOI1 00611l anre6psl, B YaCTHOCTY T€OPUM, pa3paboTaH-
HOJi DBapucrom lanmya;

O B Kakoii-To Mepe MPOTUBOPEUYUT UHTYUIMU, & IOTOMY OUEHDb MHTEPECHO
CyleCTBOBaHMe A0Ka3aTeJbCTBA TOTO, YTO HEKOTOPble TeoMeTpuIecKue
00BEKTHI TOCTPOUTH HEBO3MOXKHO;

O meyasnbHO, HO €CTh MHOTO JIIO e, TPATIIIMX TOJbl )KM3HU B TTOMBITKAX BbI-
MOJIHUTh HEBO3MOKHOE IMOCTpoeHMe. Yualiyuecs OnpeneseHHO JIOJKHBI
3HATh O THIETHOCTU TaKUX YCUUIA.

1.2. PUKCUPOBAHHBIN U CKNALbBIBAIOLLUACS
LIMPKYIU

B HeKOTOpBIX yueOHMKAX TeOMEeTPUM CEepeaMHHBIN TMepHeHIUKYISIp OTpe3Ka
CTPOUTCS TyTeM MpOBeIeHUs] ABYX OKPYKHOCTe C lleHTpamMM B KOHI[aX OTpe3-
Ka paBHBIX PaJIMyCOB, KOTOPbIE MOJISKHBI ObITh 00JIblie NOJIOBUHBL OJIUHBI OMPeE3Ka
(puc. 1.2a). 17151 9TOTO HY>KeH (PMKCUPOBAHHBIN LIUPKYJIb, IOTOMY UTO ITOCJIE IIPO-
BeJleHSI OKPYKHOCTHU C IIEHTPOM B A pacCTOsIHMEe MeXIy HOXXKaMy LIUPKY/Is He
JIO/DKHO M3MEHSThCS 4,0 IPOBefeHMsI OKPY>KHOCTH C LIeHTPOM B B.
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Ha puc. 1.2b rmokasaHo MocTpoeHue cepeilMHHOTO MePIeHAMKYIIsIpa C TOMOIIbI0
(OUKCHMPOBAHHOTO WJIM CKIAABIBAIOIIETOCS IMPKY/IsI. CTPOSITCS ABEe OKPY>KHOCTMU:
OflHa C LIeHTPOM B A paguycoMm AB, a gpyrasi ¢ IleHTpoM B B paguycom BA. dto
MOXHO Ce/1aTh ¢ TOMOILIbIO CKJIa/bIBAIONIerocs IUPKY/Is, T. K. AB = BA (3T0 oue-
BUJIHO), TIO3TOMY L[MPKYJIIO He HYKHO «3alIOMUHATb» JJIMHY AB, 4TO6bI TOCTPO-
MUTb OKPY>KHOCTb TAKOT'0 ke pajiuyca C IleHTpoM B B. Jloka3aTelbCTBO TOTO, YTO
npsiMasi, iokasaHHasl Ha puc. 1.2a, sSBsieTCs CepefMHHBIM MepHeHAUKYISIPOM,
OTHIO[Ib He TPUBUAIBHO, OHO OMMPAETCS Ha TaKue MPOABUHYTbIE MOHSITHUS, Kak
KOHI'PYSHTHOCTb TPEYTOJIbHUKOB. OIHAKO ke J0Ka3aTeJbCTBO MPaBUAbHOCTH I0-
cTpoeHMst Ha puc. 1.2b mpocTo 1 0OCHOBBIBAETCSI HA TOM (aKTe, UYTO TPEYTOTbHUK
AABC paBHOCTOpOHHMUIi. Ha camoMm fesie 3To mepBoe IpeaioxkeHne B «Hauanax»
Esxnupa. AC = AB, IOTOMY UTO 3TO PaguyChl OFHOI 1 TO¥I Ke OKPY>KHOCTH, U TOU-
Ho Tak xe BC = BA. imeem: AC = AB= BA = BC.

Ha puc. 1.3a mokasaHo, UTO IMPU MOCTPOEHUM C ITOMOIIbI0 (PUKCUPOBAHHOTO
LM PKYJIS TPEYTOJbHUK ITOy4YaeTcsl paBHOGeIpeHHbIM, HO Heo6s13aTeIbHO PaBHO-
ctopoHHUM (puc. 1.3b).

D

D

Puc.1.2a < [locTpoeHue cepeauHHOro
neprneHAMKynspa c NoMoLLbl hUKCUpo-
BAHHOIO LMPKYNS

D

Puc. 1.2b « lMocTpoeHne cepenuHHOro
nepneHaMKynspa ¢ NoMoLLb0 GUKCUPO-
BAHHOIO MW CKNAAbIBAOLLErOCs LIUPKYNS

C

D

Puc. 1.3a <+ [locTpoeHne paBHobea-
PEHHOr0 TPeyrofibHMKa C MOMOLLbBIO
(UKCMPOBAHHOTO LMPKYS

Puc. 1.3b <+ TocTpoeHne paBHOCTOPOH-
HEero TpeyrosbHWKa C NOMOLUbIO CKNaabl-
BatOLLLErocs LMpKy”ns
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1.3. NocTrPoEHME EBKNMOA NS KOMUMPOBAHUSA
OTPE3KA NMPAMOW

BTopoe npenJjio>keHue B «Havanax» EBKmAa onmcohIiBaeT, Kak MOJIYUYUTD KOIINIO 3a-
OAHHOI'O OTpe3Ka A_B, OOVMH M3 KOHIIOB KOTOPOTO COBITagaeT C 3aaHHOV TOuKOI1 C.
JTO 03HAYaeT, YTo d)MKCMpOBaHHbe;I LOMPKYJIb HE naeT HUKAKUX JOIMOJTHUTEeJIbHbIX
BO3MO>XHOCTE U CKIa[bIBAOIIEroCs OUPKYJIA 0OCTATOYHO, XOTA ITOCTPOEHMS 110~
JIy4alTCAa 60Jiee CJIOSKHBIMMA.

Teopema 1.1. ITycms danst ompe3ok AB u mouxa C. Tozda ¢ nomoujpio ck1adsléaio-
Wezocs YUpKYas MoxcHo nocmpoums ompe3ok CC’, o0uH KoHey Komopozo cognadaem
¢ moukoti C u makoii, umo AB= CC’ (puc. 1.4a).

B D B
oy ~
C'T N~
Tt e
C A C A
Puc. 1.4a + KonupoBaHue oTpeska AB. Puc.1.4b < KonuposaHue oTpeska
OpwenTtaums CC’ He UMeeT 3HaYeHus C MOMOLLbIO CKJIa[bIBAIOLWLEroCcs LMpKya

Jokazamenscmeo. IIposenem orpesok AC. ITocTpouM paBHOCTOPOHHUIT AACD
Ha ocHoBaHuu AC (puc. 1.4b). CornacHo nepBomy npeajioxkeHnio EBkanaa, sTot
TPEYToJIbHMK MOKHO MOCTPOUTH C MMOMOIIbIO CKIaJbIBaIOIIErocs: HupKyss. [Ipo-
IOJDKUM OTPEe30K, COeIVMHSILMIA mouky D ¢ moukoii A, i OTpe30K, COeAVMHS IO
mouky D ¢ moukoii C (puc. 1.5a). ITocTpouM OKpY>KHOCTb C LIEHTPOM B A U paguny-
coMm AB 1 0603HaunM E nepeceueHue 3Toii OKPY>KHOCTM ¢ ayuoM DA (puc. 1.5b).
ITocTpoUM OKPYKHOCTb C IleHTpoM B D 1 paguycom DE 1 0603Haunm F nepeceue-
HJe 3Toit OKpy)kHOCTH ¢ 1ydoM DC (puc. 1.6).

X

Puc. 1.5a «+ [loctpoeHue nyyen, Puc. 1.5b <+ TocTpoeHne oKpyxHOCTH
nexoawmx us D papguyca AB

DC = DA, motomy ut0 AACD paBHOCTOpOHHMIT. AE = AB KaK pafmychl OfHO
OKPY>KHOCTU, U 110 TOVi 3xe ipuunHe DF = DE. [TosTomy

CF=DF-DC=DE-DC=DE-DA=AE=AB. O
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Puc. 1.6 < Moctpoenne CF = AB

HanpaBneHus mydeii cymecTtBeHHbI. [IpuBeieHHOE OKa3aTeabCTBO MTPOXOAUT
17151 106010 oTpeska AB u m1060ii Touku C, BHe 3aBMCUMOCTM OT UX B3aMMHOTO
pacmonoxkeHus. B cuty cmeraHHOTo BhI6Opa HAIIPABAEHMIT «<KOHYC», OTPAHNYEH-
HbI/ IBYMSI JTydaMM, lepecekaeT OKPyKHOCTH, faxe eciu AC > AB (puc. 1.7).

Puc. 1.7 < Moctpoenue B cnydae AC > AB

1.4. HEKOPPEKTHOE NOCTPOEHME KOMWUU OTPE3KA

Joka3zaTeabcTBO. [IOCTPOMM TPM OKPY)KHOCTU: C LIEHTPOM B A U paguycom AB,
c leHTpoM B A u paguycom AC u ¢ neHTpoM B C 1 paguycoM AC = CA. 0603HaUMM
rnepeceyeHys OKPY>KHOCTe ¢ ueHTpaMu B A u C cooTBeTcTBeHHO E 1 F, a nepe-
ceyeHMe OKPY>KHOCTH C LleHTpamu B C M OKPYKHOCTU C LIEHTPOM B A U paiuycom
AB o603Haunm D. Ha puc. 1.8 mokasaHo rnocrpoeHue B ciydae, korma AC > AB.
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%

E

F

Puc.1.8 < lMoctpoeHne konuu otpeska (1)

ITocTpOUM OKPYXKHOCTD C IleHTpoM B E u paguycom ED. O603Haunm G nepe-
ceueHMe 3TOi OKPYKHOCTHU U OKPY)KHOCTH C IIeHTPOM B A u paaguycom AC. Toukn
nepecedyeHus iBe, IOITOMY BbibepeM Ty, uto 6mmke K C (puc. 1.9). CD = CE kak
pafiNyChl OMHO OKPY>KHOCTHU, M TOUHO Tak ke AE = AG. ITo HOCTpOeHMIO, PafinyChl
CEu AE paBHbl. [To3TOMY

CD = CE = AE = AG.

Puc. 1.9 < lloctpoeHue konuu otpeska (2)

EG = ED Kak pafuychl OJHOI OKPYXHOCTHU, 103ToMy AEAG = ADCE no Tpem
cropoHaM U £GEA = 2DEC.
[Tockonbky

£GEC=£GEA - £CEA = £tDEC - £CEA = £DEA,

T0 AADE = ACGE 110 IByM CTOPOHAM ¥ YTy MeskAy HuMu. AB = AD Kak pafmychl
MeHbllIeli OKPYKHOCTU C IIeHTPOM B Touke A, moatomy GC = AD = AB. O

JloKasaTeabCTBO KOPPeKTHO, TonbKo eciu AC > AB. Ha puc. 1.10 mokasaHo, UTo
nosiyuaercst, korga AC < AB. Kak Buaum, B aTom cirydae AB # GC.
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0/,
VAN

——

Puc.1.10 < PwucyHok,
[N KOTOPOTO A0Ka3aTeNbCTBO HE MPOXOAUT

1.5. HE DOBEPSNTE PUCYHKAM

Teopema 1.2 (pasymeeTcsi, HelipaBMJIbHAas1). Bce mpeyzosibHUKU pasHobeopeH-
Hble.

okaszamenscmeo (HegepHoe). Ilyctb AABC — NpOM3BOIbHBIN TPEYTONBHUK U P —
nepeceueHue 6McceKTpuchl yrina LBAC U cepeIVHHOrO MepIeHINKYIsIpa K OT-
pe3sky BC. [TepeceueHns mepreHAMKYISPOB, OMYLIeHHbIX U3 TOYKM P Ha CTOPOHBI
AB u AC, 0603HaunM cooTBeTcTBeHHO E u F (puc. 1.11). AAPE = AAPF, motomy
YTO 3TO MPSIMOYTOJIbHBIE TPEYTOIIBHUKY C PABHBIMMU YIJIAMU @ U 06111ei1 CTOPOHOT
AP. ADPB = ADPC, mOTOMY UYTO 3TO NIPSMOYTOJIbHbIE TPEYTOMbHMUKY, PD — 061mas
cropoHa,a BD = CD = a. AEPB = AFPC, TIOTOMY UYTO 3TO MPSIMOYTO/JIbHbIE TPeyTOJlb-
uuku, EP = PF B cuy IepBoii KOHTPYSHTHOCTH, a PB = PC B culy BTOPOJi KOHTPY-
sHTHOCTU. OObeINHSISI 9TU PaBEHCTBA, MoydyaeM, uTo AABC paBHOOeIpeHHBIN:

AB=AE + EB=AF + FC = AC. O

A

B C

a D a

Puc.1.11 « HeBepHoe [0Ka3aTeNbCTBO TOrO,
YTO BCE TPEYrosibHUKM paBHOOEpEHHbIE
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Jloruka goka3aTesbCTBa MPaBUIbHA, HO PUCYHOK, HA KOTOPOM OHO OCHOBAHO,
HeBepeH, T. K. Touka P Ha caMOM [iejie HaXOAMUTCs BHe TpeyTroibHuKa (puc. 1.12).

A

P

Puc.1.12 < lNoyeMy nocTtpoeHue He paboTaeTt

B yem ciorpnpus?

B mikose s cuuTan camo co60il pa3yMeIMMCS, UTO Y UPKYIST UMEETCS] Tyroi
HMIAPHUD, TTO3BOJISIIONIVII COXPAHUTh PACCTOSIHME MEXAY UIJION M KapaHJaloM
Iaxke TOC/Ie OTpbIBa IMUPKY/IST OT 6ymaru. Korma yuurenb MCIONb30Ba HVPKYJIb,
COCTOSIIIVI 13 BEPEBKM M KYCOUKA MeJIa, 5 Jake He 3a[yMbIBaJICSI O TOM, UYTO OH OT-
nuuaetcs ot moero. Ctatbs 'oTdpuaa TycaHa cTaja HACTOSIMM CIOPIIPU30M, KaKk
" €ro JeMOHCTpalysl HEKOPPEKTHOCTM T0Ka3aTeabCTB, JaHHbIX Tociae EBkanma,
MOCKOJIbKY OHM 3aBYICEJIM OT PUCYHKOB, COfIEpsKalX He0O0CHOBAHHbIE MTPE/IT0-
JIOKeHMUS. S pEKOMEH/IYIO 3TY CTaThI0 BCEM UMTATENSIM, XKeJTAIOIIVM YIJTYOUTb CBOE
MOHMMaHMe T0Ka3aTeIbCTB B MaTeMaTHKe.

NCTOYHUKM

dra rnaBa ocHoBaHa Ha paboTe [50]. HekoppeKTHOe [TocTpoeHe, JOKa3bIBaoLiee
9KBUBaJEHTHOCTb 000MX IMPKYJIeii, B pasfene 1.4 B3sTo 13 pabotsl [37]. [TlomHbIi
nepesBop, «Havan» EBKIMIA Ha PYCCKUIL SI3bIK C OGIIMPHBIMM KOMMEHTAPUSIMU
ocymectsui JI. II. Mopayxaii-Bonrosckmiil.

1 Havamna EBkinma/ nep. c rpeu. u kKomM. 1. . Mopgayxaii-BonTosckoro; mof pen. M. 4. Boi-

rogackoro u U. H. BecenoBckoro. M.; JI.: TUTTII, T. 1. 1948; T. 2. 1949.
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