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MatemaTtunka pesHeun peuunmn.

ANopun 3eHOoHa
AKCMOMaTH4YeCcKoe NnocTpoeHue
MmaTemaTukun B «Havyanax» EBkanAaa.
CTpyKTypa 1 coaepaHune «Hayan»




BbeCKOHeYHOCTb B matematuke - 1

C OTKPbITUEM HECOM3MEPUMOCTU B MaTEMATUKY BOLLIA memd
6ecKkoHeYHoCMU.

OCHOBHOM BOMNPOC, rae 3Ta Tema NPoABUNACL C HEOKNOAHHOMN
CMNOKN, 3TO KOMMNJIEKC NPobsiem, CBA3AHHbIX C MOHATUEM
NENCTBUTENIbHOIO YMCAa.

J[10 OTKPbITMA HECOU3MEPUMOCTU NONAra/IN, YTO HaXOKAeHMe
OTHOLUEHMUA /TI0ObIX OTPE3KOB 0 U b CBOAUTCA K HAXOXAEHUIO UX

obuwiet mepbl f :a = mf, b=nf. Tornpaa/b=m/n.

[lo-BugMmomy, nepsbiM, KTO NONOXKWI airoputm EBKAnMAa B
OCHOBaHME KPUTEPUA COM3IMEPUMOCTU OTpe3KoB, bbin TeateT (IV
B. A0 H.3.




BbeCKOHeYHOCTb B maTemaTuke - 2

[pyron 3agayen, npm PaccMOTPEHNM KOTOPOI B MaTEMATUKY BTOPrasach
6eckoHeyHOCM®b, cTana npobaema mepeol.

CornacHo pacnpocTpaHéHHOMY B Te BPEMEHA YYEHUIO HEMPEPbIBHOE
(Hanpumep, OTPE30K) COCTOUT N3 BECKOHEYHOTO YMC/1a HeAENUMbIX YacTULL.
Ecnun pasmepbl 3TUX HeAENUMbIX — Hanpumep, AJIMHbI COCTaBAAOLWMNX OTPE30K
— pPaBHbI HY/1O, TO CyMMa Hy/1ien (To ecTb A/IMHA OTPe3Ka) byaeT HyNém, 4To
BOBCE He TaK. Ecau e OHU MMetoT KOHEeYHbIM (NycTb CKOb YroAHO
ManeHbKnii !) pasmep, TO B CyMMe OHMU, B3ATble B OECKOHEYHOM Yuncne, aaayT
OECKOHEYHYIO BE/IMYMHY, YTO TaKXKe Henerno.

OAHMM N3 pelleHnt BO3HUKLLEN TPYAHOCTM BbIN0 NPEANONOKUTb KOHEYHOCTb
4YMCNa COCTABAAKOWMNX HENPEPBLIBHOE HEAENUMbIX. TAKYHO KOHEYHYIO
MaTeMATUKY CTPOWA MO npeaaHunto Bennknm punocodp-atommct Aemokpur (V
— |V BB. g0 P.X.). OaHaKO, KaK Mbl MOHUMAEM CEroaHs, 3To He bbln BbIXoA, U3
NONOXEHUA (K TOMY e TaKaa AUCKPEeTHana maTtemaTuKa — B XX| Beke Mmbl 3TO
3HaemMm — ANCUMN/INHA YPe3BblYAMHO CNOXKHAA ANA NOCTPOEHUA).




beckoHe4YHoe B maTemaTunke

PasmbiwneHmna Hag npobnemamm 6eCKOHEYHOro A0BOJIbHO
ObICTPO NPUBE/IN TPEKOB K MOHMMAaHUIO X HEOObIYAaUHOM
C/IOKHOCTU. Hanpumep, K MOHUMAHUIO TOTO, YTO Ha
beckoHeYyHoe Henb3A aBTOMaTUYECKN NEePEHOCUTb MPUEMDI,
KOTOPbIMU Mbl MPUBbBIKIN MO1b30BaTbCA NPU AENCTBUAX C
KOHEeYHbIMU 0bbeKTamKn. Henb3sa TakXKe nepeHoCUTb CBOUCTBA
4yneHoB HeCKOHEeYHOW NoCcNeaoBaTEe/IbHOCTU Ha BENNYNHY,

NoNy4YeHHYIo B npeaene.




beckoHe4YHoOe B maTemaTunke

B V-om BeKe [10 H.3. B rpe4yeckom mMupe ctana MmoaHon npobaema KBagpaTypbl
Kpyra. O4HO 13 eé pelleHUin, NpeanoXKeHHoe Toraa AHMUGgOHOM, BbIrTNSAeno
TaK:

B KPYr BNUCbIBAETCA TPEYro/IbHUK; NOCTPOUTbL C MOMOLLBIO LUPKYNA U
JIMHEWKN PaBHOBEIMKUN eMy KBaAapaT — 3a[a4a 3ieMeHTapHas; byaem
BMNMCbIBATb B 3TOT KPYr MHOTOYro/1IbHMKKU, NOCTENEHHO yABanMBaa YNCNo
CTOPOH, HAUYMHAA C TPEYro/ibHUKA — ANA KAaXKA0ro U3 TaKUX
MHOTOYrosbHUKOB Mbl 6€3 Tpyda NOCTPOUM PAaBHOBENNKUN eMy KBaApaT,
NCXOAHbIN KPYr ABNAETCA Npeaesiom TakoW NocaieaoBaTeIbHOCTH
BMUCAHHbIX MHOFOYrONbHUKOB M, ECAN ANA KaXA0ro n3 HMx npobnema
NOCTPOEHNA PaBHOBENMNKOIO KBaApaTa peluaeTca, To — 3akntodan AHTUDOH
— pPeLaeTca OHa 1 ANA Kpyra, KOTOPbIM MOXHO pacCMaTpMBaTb Kak
MHOTOYro/IbHUK C 6E@CKOHEYHbIM YUCNOM CTOPOH. Yike Apucmomens (384
— 322 pno P.X.) B cBoen «dnsmke» NnpnBoaUT KBaapaTypy AHTUDOHA KaK
NPMMeEpP NOPOYHOro ymo3akatoueHus. Npobaembl, BO3HMKaOLWME B STOU
CBAI3U — npexae Bcero npobaembl MHOXECTBEHHOCTU U ABUMKEHUA — CTaNU
TOoraa npegmeTom ryboKnx pasmbilLUNEHUN.




Mapmenuna (V B. 40O H.3.)

- OcHoBaTeNb
LUKO/1bl 3/1€aTOB B
dnnocopuu

- Jlornyeckume
3aKOHbI TOXKAECTB

- 3aKOH
NCKAOYEeHUA
TpeTbero




Mapmenupg (V 8. 40 H.3.)

LLIKona aneaToB. MNasa wKonbl — NapmenHuna (Mappevidnc).
CornacHo lMapmeHunay B mupe cneayeT pa3nmyatb ABa ecTecTBa —
«UCTUHHO cywee» N K MHUMO cyLiee». [lepBoe nocTuraeTcs
PA3yMOM C NMOMOLLbIO TOTUYECKUX PACCYKOEHUN,
OCHOBbIBAIOLWMXCA Ha CTPOron aeayKumun. « ICTUHHO cyllee»
BEYHO, HEMOABMUKHO, €ANHO N Heaennmo. TakoBbl, HANpUMmep,
TeopemMbl reomeTpun. « MHUMO cyliee» — TO, YTO «CYLUEeCTBYeT
INWb BO MHEHUM» N O YEM Mbl CYANM HA OCHOBAHUW HALIUX
owyweHun, NMostomy cyXaeHma 3T HOCAT BEPOATHOCTHbIU
XapaKTep M B HUX HET «NOAJIMHHOM AocToBepHOCTUY. WUTakK
«UCTUHHO cyllee» NO3HAETCA C MOMOLLLbIO HAaYKU JIOTUKMN,
CywecTBoBaTb A1 HEro 03HAYas10 bbITb HEMPOTUBOPEYUMBLIM.
OH nepBbiN BbICKa3as 3aKOHbI moxcoecmed v UCKAYEHHO020
mpemeoe20 N MPUMEHSAN UX B CBOMX PACCYKAEHUAX,
obocHOBbIBaAA YTBEPKAEHNE NYTEM CBeAeHUA K abcypay ero
OTPULUAHMUA.




3eHOH
(0K.490-0K.430rr go H.3.)

Camble nsBecTHble anopum:

lnxotomuma

Cragnu

AXmnnec n yepenaxa




Anopun 3eHoHa - 1
YyeHuK MapmeHnga 3eHOH dnencknm (Znvwy;
4907 — 4307) macTepCcKku pa3Bu ANANEKTUKY
[TapmeHnaa.

C eé NOMOLLbIO OH BCKPbIA rNyboKkue
npoTUBOpEYUnA, TanBLIMecA B MOHMMAHUN
KOHUENUUM MHOMKECTBEHHOCTU U ABUMKEHUA.

[1na satoro oH npeanoxun bonee 40 anopuin, u3
KOTOPbIX 00 HAC OOWsa10 0essaAms. TaK KaK AO0LIAU
OHM B NepecKasax, To X UCTUHHbIN CMbIC
334aCTYIO NNLb PEKOHCTPYNPOBATb. HauyHEM C
CaMbIX M3BECTHbIX.




ANopunn ABUXKEHUA

* AXmunnec n yepenaxa

* iInxoTtomma
* JleTAawan ctpena
* CTagnoH




LLUXOTOMUA

«dnxotomus» (paccevyeHne nornonam): NycTb TENO
OBWXETCS BAONb €ANHUYHOro oTpe3ka AB 13 Touku
A B Touky B, Torga oHo HuKoraa He JOCTUTHET
KOHEeYHOW TouYkM B cBoOero nyTtu, Tak kak BHa4yane
OHO [0JMKHO AOCTUYb €ro CepeaunHbl A, 3aTem
cepeanHbl OCTaBLUENCH NMONOBUHbI A, 1 T.O., TO

eCcTb NpobexaTb OecKkoHEYHOE MHOXXECTBO
«cepegnH» A, . To eCTb OHO HMUKOrga He OOCTUTHET
Toukn B.




Anopuu 3eHOHa - 2

MOHO, KOHEYHO, BCaie, 3a 3BECTHbIM PpPaHLy3CKMM maTemaTukom lMosem Jlesu,
06BbABUTL 3TO pPaccy*KAeHUe HenenocTblo. «loyemy s8oobpaxcame cebe, — NnUcCan OH,
— Ymo spemsA ocmaHosum cgoli xo0 8csredcmaue mo2o, Ymo Hekul gunocog
3aHUMaemcs nepequcneHugzvl ysneHos cxooAawezoca paoa?» M.JleBn umeet B BUAY

1

PAA "=

1

— [0 MHEHMUIO aBTOpa anopuaA paspeLlaeTca Tem, YTo °°:12— =1

«[lpu3HarCb, 1 HUKO20a He MOHUMA, KK ato0U, 8 Opy2ux OMHOWeEHUSAX 8r10sHe
pPa3yMHbIe, MO2ym OKA3ambCA CMYWEHHbIMU 3MUM NapaodoKcoM, U omeem,
KOmopbll A MObKO YMo HaAMemus, eCmb mom camell omeem, KomopbilU A 0ann,
Koz20a MHe bb1710 00UHHAOUAMb siem, cmapuwemy, paccKka3aswemy MHe 3mom
napaookKc, Uusau, moYyHee, eCmb mom camblili omeem, Komopbil A pe3tomMmuposarn
makKol HeMHO020C/108HOU hopmynol: «Imom epeK bbin udouomom». A 3Har0 menepes,
YUMo HYMCHO 8bIPAXAMb CB80U MbICAU 8 bosnee sexcnusol gpopme U, Ymo, bbimb
mMoxctem, 3eHOH U3/10a20as €80U NapaodoKCbl MOosbKO 0718 mo2o, Ymobbl nposepume
pa3ymMHOCMb ceoux y4eHUKos. Ho moé yousneHue rnepeod ymamu, cMyuwaemsimu
OHAMUEM cXxo00Aau,e2ocs pA0d, 0CMasoCb MeM He».




Anopuun 3eHOHa - 3

Boigarowmnca Hemeuku Mmbicnutesrib u matemMatuk . Bennb (1885 —
1955) BbIABWHYI Takoe BO3paXXeHne NpoTuB «yausrieHusa» 1. Jlesu
(1886 — 1971): «Ecnu 6bI, B COOTBETCTBMN C NAapaLoOKCOM 3€HOHa,
OTPE30K ANnHbI 1 MOXHO BbINTIO cocTaBUTb N3 BECKOHEYHOIO

1 1 o
KONM4ecTBa OTPE3KOB ANWHbI — , —, =, ..., B3ATLIX KaXAbIA KaK
OTAENLHOE LENOE, TO HEMOHATHO, NOYEeMY Kakasi-HMbyab MalluHa,
cnocobHast NPoOUTU 3TN BECKOHEYHO MHOIME OTPE3KU B KOHEYHOE
BpeMsi, He Morna Obl COBEPLUNTL B KOHEYHOE BpeMsl BECKOHEYHOe

MHOXECTBO aKTOB PeLLUEeHUs, AaBas, CKaXXeM, NepBbl pe3ynbraTt Yepes
1 o 1 o 1
> MUHYTbI, BTOPO/A — 4epe3 - MUHYTI, NOCIIe STOTO TPeTUii — Yepes -

MWHYTbI NOCe BTOPOro u T.4. Takmm obpasom, okasarnoch Obl
BO3MOXHbIM, B MPOTUBOPEYNE C CaMOU CYLLLHOCTbH BECKOHEYHOTO,
YMCTO MEXAHUYECKMM NYTEM PACCMOTPETb BECb PS4 HATyparnbHbIX
Yucern n NorHOCTbIO paspeLlmnTb BCE COOTBETCTBYOLWMNE NPObIieMbl
cyuwiectBoBaHus» (Hanpumep Benukyto Teopemy depma). ACHO, 4TO
COOpPY>XEHME TakoW MaLUUHbI ABNSETCA NpeanpusTmem
HEBbIMONMHUMbIM. Torga NoYemy oKkasblBaeTCsl BO3MOXHbIM, YTO TeroO,
OBWXYLLIeeCcsa U3 TOYKM A OOCTUraeT KOHEYHOU TOYKK B,
npeaBapuUTEnbHO «OTCYUTaAB» CHETHOE MHOXECTBO MPOMEXYTOYHbIX
TOYEeK A+.A-. Ao, ...7?»




Anopun 3eHoHa - 4

Bonpoc 3TOT umeeT MHOro acnektoB. Mbl OCTAaHOBMMCA Ha
OAHOM M3 HUX, HOCALWMM MaTeMaTUYECKUWN XapaKTep. Jony-
CTUMO /I NO/Ib30BaHME aKTya/lbHOU 6ECKOHEUYHOCTbIO ? MOXHO
JIN pacCMaTpuUBaTb BECb HATYpPa/IbHbIN PAL KaK YrKe
NOCTPOEHHbIN N BBECTM HOBOE YNC/0, Cheaylollee 3a Bcemu
HaTYpPaNbHbIMU YNCAMUN — TPAHCOUHUTHOE YNCNO W, KaK 3TO
caenan B KoHue XIX Beka I. KaHTop ? Mbl Tenepb y*Ke 3HaeMm,
YTO TaKaA MPaKTUKa NPUBOAUT K TEOPETUKO-MHOXKECTBEHHbIM

napagoKkcam, n 4to ceoboaHoe Nonb3oBaHMeE aKTyaNbHO
HeCcCKOHEYHbIMMN MHOXKeCcTBamMM (aaxKe CYHETHbIMMK)
HenpaBomepHOo. MHTepecHOo, YTO rpeyeckne MbiCaANTeNn NPULLAN
K 3TOMY BbIBOAY Y*Ke B V Beke go P.X. u caenanm n3 atoro
onpeaenéHHble BbIBOAbl B CBOEN MaTEMATUYECKOM NpPaKTUKE.




Anopum 3eHOHa - 5

«Axmnnec n yepenaxa» . ObICTPOHOrMN AXunnec HMKorga
He JOroOHUT MeaSIEHHO NOoN3yLLyk Yepenaxy, nbo, ecnu
NCXOOHOE pacCTosiHME Mexay HUMU a n AXxunnec 6exuT B K
pa3 ObICTpee Yepenaxu, TO Noka oH byaeT npeogoneBaTb
9TO pacCTosiHME a , Yepenaxa OTMOS3ET eLle Ha

a
paccTosiHne -, koraa oH NPOBEXUT U 3TO pacCcTosiHME,

o o a
Yyeperaxa oTrnosf3eT ewe Ha pacCtodHne %z nta. Toectb

MeXay HMMMK BCerga ocTaéTcsa HEKOTOPOEe OTINIMYHOE OT
HyNSA paccTosHME.




Anopuun 3eHOHa - 6
Hapg cmbic/1OM 3TOro 3aTpyAHEHNA — «YaCTb PaBHa
Le/IOMY» — Pa3MbILWAAIN APEBHUE TPEKU, OHO ONATb
npuUBAEKIO K cebe BHUMaHMeE B 3nNoxy Bo3porkaeHusn
(Hnkonan KysaHckuin, Nannnen), nepsoe KpyrnHoe
npoAaBuKeHne B NOHMMaHUN peHoMmeHa BECKOHEeYHOro
B HoBOe BpemA NpuUHaANEKNT BEIMKOMY YELLICKOMY
dunnocody, borocnosy u matemaTtuky bepHapay

BonbuaHo (B. Bolzano; 1781 — 1848).




[lpyrne anopun

AnopunAa MHOXeCTBEHHOCT!U
Anopua mepbil

Anopuna o mecTe

Anopua o megumHe 3epHa




«Havyana» EBKAnAaa




«Havana» EBknnpa, 13 KHuUr

1-2 1 2-9 KHUTU — NIAHUMETPUA U
reomeTpuyeckan anrebpa. Obe KHUrM BoCcXxoaAT

K nudaropenuam.

3-A4 KHUra — CBOUCTBA KpYyra, ero KacaTtenbHbIX 1
xop4. BocxoauT K T'MnnokpaTty XMoOCCKoMy.

4-A4 KHUra — NOCTPOEHne NpPaBubHbIX N-
yronbHUKoB gnan =3, 4,5, 10, 15. lloctpoeHue
15-yronbHUKa, BePOATHO, NPUHAANEXKUT
EBKAnAy.




«Havyana» EBknnpa

5-A KHUra — Teopus oTHoweHnn EBgoKca.

6-4 KHUra — y4eHume o noaobmm n ero NnpuAoKEHME K 3aa4am
reOMeTPUYECKOM anrebpbl, IKB. PELLEHUNIO KBAAPATHbIX
YPaBHEHUMN.

7-a —9-a KHUrm — teopma yncen. CTponUTca ucuncieHune ymcen-
oTpe3KoB. «Anroputm EBknnaa». beCKOHEYHOCTb MH. MPOCTbIX
yucen.

10-1 KHUra KnaccndpumKauma KBagpaTUUYHbIX MPppaLMOHaibHOCTEN
(TeaTerT).

11- A KHuUra — ctepeomeTpuA
12-4 KHMra — ¢ UCMoJ1Ib30BaHUEM MeTOo[a UcyepnbiBaHUA

[OKa3bIBAlOTCA TEOPEMbI O NIOLWAAAX Kpyros, 06 o6bemax
LLapoB U Ap. Ten.

13-7 KHUra — Teopuns NPaBUAbHbIX MHOFOTPAHHMKOB




«Havana» EBkAnpa

«14-a KHUra» — cpaBHeHUe 06BEMOB 1 NaoLWaaeN
NOBEpPXHOCTEN A0AEKa3Apa U MKOCcasdpa, BMUCAHHbIX B
oaHy chepy; aBTop — [Mncukn (Il Bek go H.3.)

«15-Aa KHuUra» — Teopembl, Kacarowmeca npaBUIbHbIX
MHOrOrpaHHMUKOB; COCTaB/ieHa B WKone Ucnaopa
Mwunetckoro (VI Bek) — ctpontena Cs. Codouu B
KOHCTaHTUHOMOAE

VIII - IX BB. — apabckune nepesoabl; P. Pawen
HauunHasa c Xl Beka — nat. nep. c apabckoro

XV B. — nepBblK NepeBos Cc rpevyeckoro baptonomeo
[3ambepTn; onybn.s Beneunn B 1505 .




«Havyana» EBKaunpa

1739 — nepBoe pycckoe nsgaHue
1948 — 1950 — nepesoga, A.11. Mopayxan-bontosckoro (1876 — 1952)
Mopayxain-bontosckot Amutpuin Ammutpmesmny (1876 — 1952)

OKoHumn Metepbyprckuit yH-T (1898). B 1898 — 1914 paboTan B Bapliase (B
MonntexHnyeckom UH-Te n yHmsepcutete). B 1915 — 1949 B yH-Te B PocToBe-
Ha-oHny, B 1950 — 1952 B NaTturopckom nea. nH-te. Astop 6onee 300 pabot
MaTeMaTUYeCKomy

aHanunsy, Teopuu ymncen, audPepeHumanbH. N np
reomeTpuu, Teopmn anpdepeHumanbHbIX
YPaBHEHUN, MAaTEMATUYECKOMN NOTUKE,

NcTopun n dunocodumnm maTtemaTmKm,

METOAUNKE NnpenogaBaHNA MaTeMaTUKN.

N. Bourbaki «Les Eléments»




AKcnombl EBKNMAA:

1) [lBe B€/IMYUHbI, MOPO3Hb PaBHble TPETbEMN,
PaBHbI MeXay coboun

Ecan K paBHbIM NpnbaBuTb paBHblE, TO
CYMMbI ByayT paBHblI

Ecnv oT paBHbIX OTHATb PaBHble, TO PA3HOCTU
6yayT paBHbI

Echn BennymHbl MoryT 6biTb COBMELLLEHbI, TO
OHMW PaBHbl

Llenoe 6onblue cBOEW YacTu




[locTynatbl EBKAKMAA:

1.0T BCAKOM TOYKU A0 BCAKON TOYKU MOIKHO
NPOBECTU NPAMYIO.

2.0rpaH1YeHHY0 NPAMYIO MOXHO
HenpepbIBHO NPOAOAXKATb MO NPAMOMN.

3.3 BCAKOro UEHTPa N BCAKMM PacTBOPOM
MOXEeT ObITb ONMUCAH KPVT.

4.Bce npsiMble YI/bl paBHbl MexKay coboi




5 MOCTYANaT:

* Echn npamaAn, nagatoulaa Ha ABe npAamble,
obpa3yeT BHYTPEHHNE OAHOCTOPOHHUE YINbl,
B CYyMMe MeHbllne ABYX NPAMbIX, TO,
NpoAOoNKeHHble HeorpaH4YyeHHo, 3TN ABe
npAMble BCTPETATCA C TOM CTOPOHDbI, rAe Yrnbl B
CYMMe MeHblle ABYX NPAMbIX.




5 noctynat B popmynmposKe [NpoKna

Yepe3 moyKy, nexcaulyro eHe npsamodl, e
na0cKocmu, onpeoesneHHoU amou mo4yKou u

amol npaAmoli, MOMCHO nNposecmu mosbKo
OOHY NpAMYI0, He nepecexkarowyro 30d0aHHOU.




[aTtbin nocTtynat EBKAMAA B
dopmynunposke MNnendepa

Echn B AAHHOM NNOCKOCTU HAaXO04ATCA
NPAMaA U TOYKa, HE NeXallaa Ha 3TOn
NPAMON, TO Yepe3 AAHHYIO TOYKY
MOHO NPOBECTU € ANHCTBEHHYIO
NpAMYLO, HE NepeceKatowy AaHHOM
NPAMOMN.




[aTbin nocTynat y JlobayeBCKOro:

Echmn B faHHOM NNOCKOCTU
Haxo4UTCA NMPAMAA N He NeXxallan
Ha HEW TOYKA, TO Yepes 3TY TOYKY

MOXHO NpoBecTn becKoHeYyHo
MHOTO NPAMbIX, HE NepeceKatoLwmx
NAHHYO NPAMYIO.




Teopema [lawa

[lpeanonoxum, Toukn A, B, C, n D nexkart Ha
NPAMOU U U3BECTHO, YTO B nexkmnt mexxay A n C,

a C nexxut mexxay B n D, Toraa B nexXut mexay
A unD.

Pasch, Moritz. Vorlesungen Uber neuere
Geometrie (Leipzig, 1882)




AKcnoma lawa

* Echn npamana nepeceKaeT o4HY CTOPOHY
TpeyronbHWKa, Torga OHa nepeceKaeT U
BTOPYIO ero CTOPOHY, a TaKXe Npoao/ixKeHue
TPETbEN CTOPOHbI, ECNIN TONIbKO NPAMAsN He

NPOXo4uT Yepes BepLUNHY TPeyrosibHMKa.

* Pasch, Moritz. Vorlesungen liber neuere
Geometrie (Leipzig, 1882)




AKcnoma llawa




AKCcMomaTuKa [mnpbepTta

HeonpegenAaemsble NOHATUA:
- TOYKa

- NPAMaA

- INHNA

— MJIOCKOCTb




AKCcMomaTuKa [mnpbepTta

B3anmHble OTHOLWEHMA:, KOT.ONpeaenATca
aKCMOMATUKOMWN:

- nexxat
- MeXxay

- NapannenbHbin
- KOHFPY3HTHbIN

- HENpPepbIBHbLIN




AKCcMomaTuKa [mnpbepTta

5 rpynn akcMom:

1) 1-8 aKCMOMbI COYEeTaHUSA

2) 1-4 akcMombl NopsAaKa

3) 1-5 aKCMOMbI KOHTPY3HTHOCTU
4) akcMoma napannenbHoCcTu

5) 1-2 akcMombl HEMPEPbIBHOCTU




AKCMOMbBI coYeTaHunA:

1) OBe pa3amnyHbie TO4KU A 1 B Bceraa
onpeaensatoT NPAMYIO a.

2) Jltobble aABe pa3nNyHble TOYKU MPAMOM
onpeaenstoT 3Ty NPAMYIO

3) Ha npamou Bceraa cyLLecTByeT nNo MeHbLLEN
Mepe ABe TOYKU; B KaXKA0W NJIOCKOCTU
CYLLeCTBYEeT BCeraa No MeHblIen mepe Tpu
TOYKU, HE NieXKallme Ha OAHOU NPSAMOU




AKCMOMbBI coYeTaHunA:

4) Tpn He nexallume Ha OAHOM U TOW Ke NPSAMOM
To4ykn A, B n C Bcerga onpeaenatoT NJAOCKOCTb

5)/1tobbie TpU TOYKM NNOCKOCTU, HE JIeXKallMe Ha
OAHOW NPAMOKN, ONPeaensatoT 3TY NNOCKOCTb

6)Ecnn aBe TOYKM NPAMOMN A JieXKaT B NJIOCKOCTH,
TO U BCAKAaA TOYKa NPAMOMN a NEKUT B 3TOU
NNOCKOCTU




AKCMOMbBI coYeTaHunA:

e 7) ecnu aBe NNOCKOCTU MMELIOT ODLLYIO TOYKY,
TO OHU UMEIOT N0 MEeHbLUEN Mepe eLlle OaHY
OOLLLYIO TOYKY

e 8) cywecTByeT N0 MeHbLUEN Mepe YeTblpe
TOYKU, HE NeXallne B 04HOU NIOCKOCTU




AKCMOMbI nopAaKa:

e 1) Echn A, B n C—TO4KkM oaHOM npsamon, B
nexXunt mexay A n C, To B neXXut Takxke u
mexxay C v A.

2) Echn A n C— TOYKM 0gHOM NPAMON, TO
CYLLecTBYeT NO KpanHen mepe oaHa TOYKa B
nexawaa mexay A n C, u no KpanHen mepe
oAHa TouKa D, Takaa uto C neXXut mexay A n D.




AKCMOMbI nopAaKa

3) I3 Tpex Toyek NpssMon 0aHa U TONIbKO OA1HA
NeXUT mexXay AByma Apyrmmu

4) Myctb A, B, C — Tpu He nexkawme Ha 0aHOMU
NPAMOMN TOYKMN N @ — NPAMAA B NNOCKOCTU
(ABC), He npoxogALlaa HU Yepe3 oaHY U3
ToueK A, B, C; ecan npu aTom npamasn a
npoxo4uT yepes TOYKY oTpe3Ka AB, To OHa

HENpPemMeHHO NPOXoAUT Yepe3 TOUYKY OTPE3Ka
AC nnun Touky otpeska BC. (akcmoma lNawa)




AKCMOMBI KOHTPYIHTHOCTU(TYT XKe
NOHATME ABUKEHUA):

1) Echn An B — aBe TOYKM Ha npamon a, A’ —
TOYKa Ha TOM e NPSAMOUN NN Ha ApYyroun
npsMon a’, To Bceraa MOXHO HAaUTU Mo
NAHHYIO OT TOYKM A’ CTOPOHY NpaAmMmoun a’, oaHy
N TONbKO OAHY TaKyH TOYKY B’, yTO OoTpe3ok
A’B’ KOHrpysHTEeH naun paseH oTpe3Ky AB.
KaxKabl OTPEe30K KOHTPYySHTEH camomy cebe.




AKCUOMbI KOHTPY3HTHOCTMU:

e 2) Echn otpe3kn A'B’ n A"B" KOHIrpyaHTHbI
OAHOMY U TOMY e oTpe3Ky AB, ToO OHU
KOHIPY3HTHbI U MeXay cobown.

3) Myctb AB n BC — aBa oTpe3Ka NpssMoOn a, He
nmeruwmne obwmnx BHyTpeHHMX Touek, A'B’ n

B’C’ — nBa oTpe3Ka TOM e nNpsMmon, Unn Apyrou
npAMOM a’, TaKKe He nmerowme obLmx
BHYTpPeHHUX ToYeK. Toraa ecnm otpe3oK AB
KOHrpyaHTeH oTpe3Ky A'B’, a oTpe3ok BC
KOHrpyaHTeH oTtpe3Ky B'C’, To otpe3ok AC
KOHrpyaHTeH otpe3ky A'C’.




AKCUOMbI KOHTPY3HTHOCTMU:

* 4) Echm paHbl yron ZABC m ayy B'C', nexkawmii B
NAOCKOCTM AQHHOTIO Yrna, Toraa cywecrsyeT
POBHO /A1Ba /yya, TaKKe siexKallime B NJI0CKOCTU
naHHoro yrna, B’'D u B’E, Takue, uto £ZDB'C' =
ZABCu ZEB'C'= ZABC. Kaxkabii yron
KOHIPY3HTEH cam cebe

5) Echn ana aByx TpeyronbHnkos ABC u A'B'C'
MMEIOT MeCTO KOHrpyaHuuu: AB= A'B', ACz A'C/,
ZBAC= /B'A'C', To BCceraa MmeroT MecTo u
KoHrpyaHumun: ZABC= L A'B'C' LACB =
ZNC'B'.




AKCMOMa MapanienbHOCTU

* [lycTb a eCTb NPON3BOJIbHAA NPAMaAa U A —
TOYKa BHe ee; Toraa B NJ0CKOCTW,
onpeaenaemon ToO4Kom A 1 NPAMOUM 2, MOXKHO
npoBecTu He Bbonee ogHOM NPAMOWN,

npoxoasallen yepes A n He nepecekatoLen a.




AKCMOMbI HENpepbIBHOCTH

e 1) akcmoma Apxumepna

* 2) aKCMOMa MOJIHOTbI: 9N1€MEHTbl FEOMETPUN
0bpa3yloT cuctemy Beller, KoTopas npu
YCNOBUU COXPAaHEHMA BCEX YKA3aHHbIX BbilUe
aKCMOM, He JOMYCKaeT HUKAKOro paclinmpeHus




Anbdpen Tapcknin(1901-1983),
BapLwaBa-bepKknu

* [lonHOTA aKCUOMATUKMU
[Mnbbepta - 1951 .

* AKcMomaTuKa TapcKoro
—1959r.




ApnpmeTmnka apoben

[Npobb — - 370 Napa 4yncen (m,n) ~ nHTEpBaa 3TO Napa

BbICOT.

[lencreus:

- +/- nymem npusedeHus 8 obwemy 3HaMeHames1to
- COKpaweHue

. */




Knaccbl akBuBaneHTHocTu (A,B)

lBe napbl uncen n |
NPONOPUUOHANDbHDI, eC/INY W  cyllecTByeT

obwmnm penutenb ,ay wn  obWKUN aenntenb
TaKue, 4To

[Mndaropenubl 3HaNU, YTO OTHOLLEHUE
NPONOPLUMOHANBbHOCTU TPAH3UTUBHO.




[lycTb g, o - HAaMMeHbllaAa napa.

JloKa3aHo:
l1.Echrm . = (i o, TO = |,

2. Echn g, (@ B3aMMHO NPOCTbI, TO 3TO
HaMMEHbLLAA Napa U3 BCEX, MMEIOLLNX C HEW
O4MNHAKOBOE OTHOLLEeHMUe.

3.Echm 5, o COCTABAAKOT HAMMEHbLUYIO Napy, TO
OHM B3aMMHO NPOCTbI.




M . =  TO

(3aKOH KOoMmno3nummn)

6. YTOobbI COCTAaBUTb OTHOLLEHUA
Ha[A0 HAUTU HAaMMEHbLUUEe Ynucna
. = . n . = . .lorpa




