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Characteristica Universalis 1676

9l cHoBa AyMato 0 HOBOM $I3bIKE WJIN MUCbMEHHON CUCTEME pa3yMa,
KOTOPLIA MOT Bbl CNYXUTb 4151 ODLLEHUS MeXaY pa3HbIMY
Hapogamu. C MOMOLLbIO TaKOrO MHCTPYMEHTA Mbl MOMN Bbl pelwaTth
MeTadm3nyeckue u aTuHeckre npobnembl Tak xe Kak npobsiemMbl
reometpuu. Jltoboe pasHoriacue Mexagy HUMN CBOAWUIOCH Dbl K
BblYUCUTENBHON owmnbke. Punocodbl Mo NprMepy MaTEMaTUKOB
MOr/IM Obl CECTb 3a CTON U CKa3aTb: a TEMEpb JaBaliTe NOCUHNTAEM.
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Leibniz' computer 1673
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Characteristica Geometrica 1679

Mockonbky bykBeHHble 0D03HaYeHUs1 ToUeK huryp oTparkatoT
reoMeTpnYecKmne CBONCTBA 3TUX PUryp, s MOCTaBM BOMPOC O TOM,
MOXXHO /11 JaHHYO (bUrypy MOJHOCTLIO MPEACTaBUTL NOLOOHBLIM
XapaKTepUCTUHECKUM (3HaKOBbIM, DyKBEHHBIM) Crnocobom - Tak,
4TObbI NtOBYI0 reoMeTpuyeckyto NpobaemMy MoXXHO bbiio Bbl 3aTem
PELUNTL TOJILKO C MOMOLLLIO nepemMeleHnst Byke. JTa 3agada He
MOXET DObITb peLLeHa C NMOMOLLbIO oaHoW Anrebpbl, koTopas
OMUPAETCsl Ha reoMeTPUYECKNE [OKa3aTe bCTRa.
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Arnauld (1612-1694)
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Nouveaux Elements de Geometrie 1667

NOUVEAUX ELEMENS
DE

GEOMETRIE.

CONTENANT,

OUTRE UN ORDRE TOUT NOUVEAU,
& de nouvelles demonftrations des propofitions les
plus communes,

De nouveaux moyens de faire voir quelles lignes font
incommenfurables: ~

De nouvelles mefures des angles, dont on ne s'éoic
point encore avifé,

Et de nouvelles manieres de trouver & de demontrer
la proportion des Lignes.

SECONDE EDITION.

01 il y a un traité tout nouveau des Proportions,
&b p d'autres chan fiderabl
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Nouveaux Elements de Geometrie 1667

IvRE PREMIER. Desgrandewrs en Geneval, € des
Jquatre Operations, Ajouter, Souflraire , Multiplier,
Divifer entant gu'elles [e penvens appliguer & touses fortes
de grandears. Page 1
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Nouveaux Elements de Geometrie 1667

Livre I1. De la Raifon & Proportion Geometri.
ues. Page 15
Livre IIL Dele Raifon compoféc, os Ponforst voir
aulfi comment on peut faire ﬂr les Raifons les quatre operations

¢ s Ajositer, Soufiraire, Multiplier, Divifer Page 6o
Livre IV. Des Grandeurs commenfurables ¢y incom.
menfarables. Page 75

Liveke V. Delétendie. De laligne droite ¢ cir-
culaire. Des droites perpendiculaires ¢ obligues.  Page 123
Livre VL Des lignes paralleles. Page 147
Livee VIL Des lignesserminiesa une circonference,
ot il eft parlé, Des Sinus, @ de la proportion des arcs de
divers cercles & leuts -circonferences | ¢ da parallelifme des
lignes circulaires. Page 164
Livee VIIL Des dngles reftilignes. Page 188
"Livee IX. Des Angles qui ont leur fommet hors le
centre du cercle, dont les arcs me laiffent pas de les mefa

rer. Page 205
Livee X. Des Zignes proportionelles. Page 135
Luvr e XI. Des lignes reciprogues. Page 156
Livre XIL Des Figures en general confrderées felon

lenrs angles & leurs coffex. Page 199
Livre XIIL Des Triangles ¢ Quadrilateres confs-

derez_[elon leurs coffe @& leurs angles. Page 319

Livre XIV. Des Figures Planes confiderics [elon

lear aive;cefl 2 dire felon la grandeur des furfaces qu’elles
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H. Grassmann (1809-1877)

A NEW BRANCH OF
1ATHEMATICS

> of 1844, and Othe
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Geometrische Analyse, gekniipft an die von Leibniz
erfundene Geometrische Charakteristik. 1847

A nexoxy ns xapaktepuctuku JlelibHuua. S nokassiBato, Kak 13
3TOro 3apoAbllwia, Npu NocNefoBaTENLHOM NPOBEAEHUN U
JanbHelileM pa3BUTUMN, NMPU HAZJIEXKALLEM UCKJIIOYEHUN BCEro
4y>KAOro 1 oboralleHun NAesiMyN reOMeTPUYECKoro poacTBa,
MPONCTEKAET aHaNIN3, KOTOPbIi 1 CKNOHEH pacCMaTpuBaTh Kak
OCYLLLECTBJIEHNE, XOTSI TOJIbKO OTHOCUTENIbHOE, UAEN
reomeTpu4eckoro aHanusa JlelibrHuua
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Die Formenlehre oder Mathematik. Von Robert Grassmann. Stettin,
1872.

Ersters Buch: Die Grosenlehre

Zweites Buch: Die Begriffslehre oder Logik

Drittes Buch: Die Bindelehre oder Combinationslehre

Viertes Buch: Die Zahlenlehre oder Arithmetik

Fiinftes Buch: Die Ausenlehre oder Ausdehnungslehre.
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Die Begriffslehre oder Logik 1872

YT10obbl Hay4HO 0BOCHOBATL Y4YEHME O MOHSATUAX, WAN NOTUKY, Mbl
OOJKHBI BCTYMUTL HA HOBbIW NMYThb, 8 UMEHHO Ha NMYTb YUCTbIX
cdopMmyn, 1 BCe AOKa3aTENbCTBA NPEACTaBUTL YPaBHEHUAMM,
npeobpasyeMbIiMU COrNacHO 3aKOHaM y4deHusi o BenndmHax. 6o
TOJIbKO 3TOT CNOCOD [0KA3aTENbCTE He NPeAnonaraeT HUKaKoli
JIOFUKKN, HUKAKOl rpamMMaTuKuK, TOAbKO OH B COCTOSIHUM NpuaaThb
MbILLIEHNIO cTporyto hopmy [..] YueHune o noHsTusx, nnm norvka,
obpasyeT BTOpYIO BETBb ydeHUst 0 hopMax, Uan MaTEMATUKU;
CTaNo BbIThb, OHO YXKE CCbINAETCS Ha ONPEeAeSeHNsl N 3aKOHbI
YYEHUS O BEINYMHAX.
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Peano (1856-1932)

GEOMETRIC
CALCULUS

Translated by
Lloyd C. Kannenberg
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Calcolo geometrico secondo I'Ausdehnungslehre di Hermann
Grassmann, preceduto delle operazioni della logic deductive,
Bocca, 1888

[eomeTpryeckoe ncHUCNeHne NpeaBapsieTcs BBeAeHNEM, B KOTOPOM
PacCMOTpPEHbI onepaLumn AefyKTUBHOW JOrMKK; 3TN onepauunn
aHaNorm4YHbl anrebpanyeckM onepayusim n onepaunsim
reoMeTpuyeckoro ncuncnenus. [..] Muorue n3 sogumbix Tyt
0b03HaYeHMNii NCMONBL3YIOTCS 3aTEM B F€OMETPUHECKOM
NCHNCNEHNN.
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Hilbert (1862-1943)
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Grundlagen der Geometrie 1899

leomeTpus Takxxe Kak 1 apuMeTNKa HY>XXAAETCS ANsi CBOErO
MOCNeAOBaTE/ILHONO MOCTPOEHNSA B HEMHOTMX N MPOCTbIX OCHOBHbIX
NONOXKEHUAX. DTN OCHOBHbIE MOJIOXKEHNS HA3bIBAIOTCS akCMoMamu
reomeTpun. [locTaHOBKa akCMOM reoMeTpUM N NCCeA0BaHNE X
B3aMMHOI CBSI3U €CTb 3aAada, KoTopasi co BpemeHu EBknnga bbina
npeaMEeTOM UCCNIEL0BAHNA B MHOrOYMC/IEHHbIX NPEKPACHbIX
NPON3BEAEHUSIX MaTeEMaTNYeCKOl NMTepaTypbl. JTa 3agaqa
CBOAWNTCS K JIOTMYECKOMY aHaN3y HaLUUX MPOCTPAHCTBEHHbIX
UHTYWNLWIA.
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Grundlagen der Mathematik 1927

Kak n ntobasi apyras Hayka maTemMaTuKa HE MOXET bblTb OCHOBaHa
Tonbko Ha noruke. Ckopee HaobopoT, 4TODLI AenaTh Jlormyeckue
BbIBObI 1 COBEPLUATL JOrMYECKUE ONEpaLMm, AO/MKHbI BbITh A0
BCAKOWM MbIC/N HENOCPEACTBEHHO B OMbITE WHTYUTUBHO AaHbl
HEKOTOpble BHESOrMYeckne obbekTbl. HTobbI Nornyeckne BbIBOAbI
BbIIN HAAEXKHBIMU, HY>KHO UMETb BO3MOXHOCTb MPOCMaTpUBaTh
5T 0b6BEKTBI BO BCEX MX YacTax. B maTemaTuke B KayecTBe Takumx
0bBEKTOB Mbl PaCCMaTPUBAEM KOHKPETHbLIE XOPOLLO PasauyuMble 1
y3HaBaeMble 3HaKW.
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Russell (1872-1975)
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Principles of Mathematics 1903

Yucras matemaTnka umeert AENO NCKNKYNTENBHO C He60J'IbLIJVIM
4mcnom pyHAaMEHTANbHbBIX JIOTUHECKNX MOHSATWIA; BCE
MaTEMATNHECKNE NMPEANTIOXKEHNA MOXHO BbIBECTU U3 He60J1bIJJOFO
qncna pyHAAMEHTaNbHbIX JIOMMHECKMX MPUHLMUMOB.
[okasatenbcTBo 3TOro Te3nca byaet [HepopmanbHO] paccMoTpeHo
B rn. 2-7 HacTosWel paboTbl U 3aTeM YCTAHOBJEHO C MOMOLLLIO
CTPOroro CMMBOJIMYECKOrO paccyxaeHusi Bo Bropoii vactu [=
Principia]
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Lawvere
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Quantifiers and sheaves 1970

“Tononorus” I'poTeHanka ecTecTBEHHLIM 0Opa3oM MOXET bbITb
npeAcTaBfieHa B BUAE MOAASLHOIO ONepaTopa NoKallbHO BEPHO TO,
4To"', 0bbIYHbLIE NIOrMYECKME onepaTopbl Takue Kak v, 3, = umetoT
ECTECTBEHHbIE aHAMIOMUN, KOTOPbIE MPUMEHSIIOTCS HE K
NPONO3NLNOHANBbHBIM OYHKLMUAM, a K CEMERCTBAM reOMETPUYECKNX
ObOBLEKTOB, @ BaXKHbIA NPUEM COCTOMT B TOM, YTO KOHCTPYKLUN
NepBOHAYasIbHO U3YyYeHHble B KaTeropun S abCTpaKTHLIX MHOXECTB
MepeHOCSTCS Ha NPON3BOJIbHbIA Tonoc. [..] B HekoTopom cmbicne
NIOTMKA 3TO YaCTHbIN Cay4ali reoMeTpuu.
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Martin-Lof

HacTosiuwee u Gyayuiee i

Martin-Lof (b. 1942)
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HacTosiuwee u Gyayuiee i

Homotopy type theory: Univalent foundations of
mathematics 2013

Korga Tunbl NOHUMAOT Kak BbICKa3biBaHMA, OHU cofepxaT bonblue
nHdOPMaLMN YeM TOIbKO UCTUHHOCTb N JIOXKHOCTb, U Jitobbie
“nornyeckne’ KOHCTPYKLMUMN C 3TUMM TUNAMU JOJIXKHBI NPUHUMATL
BO BHUMaHWE 3Ty AOMNOJHUTENbHYIO uHdopMmauuto. Bonee
NPUBbIYHYIO JIOFMKY MOXHO MOJYYUTb, €CN NOHUMATb NOA
BbICKa3blBAHMSIMUN TOJILKO TaKUE TUMbI, KOTOPbIE HE COAEPXKaT
HUKaKOVi ApYroi MHPOPMALMI KPOME UCTUHHOCTHBIX 3HAYEHNA, 1
OrpaHMYnTb PaCCMOTPEHME TOJILKO STUMU TUMaMun. Takoli Tun
byaeT “NCTUHHBLIM" €Cnin OH He NYCT, U ByAeT NOXKHbLIM B
NPOTUBOMNOSIOXKHOM CyHae.

Anppen Pogun Npes MNeomerpuyeckoii Xapaktepuctuku



Martin-L6f
Voevodsky

HacTosiuwee u Gyayuiee

Voevodsky (b. 1966)

Vladimir Voevodsky

+ Cutting-edge Math so complex probability
of mistake in any given proof very high

+ Automated proof checking the present
and future of Math

* Video:
Univalent Foundations: New
Foundations of Mathematics
http://video.ias.edu/node/6395
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Voevodsky

Onpegenexne:
TVII'I HaA3bIBA€TCA roJibiIM BbICKa3blBaAHNEM €CNN ONA BCEX X, VY . A
NMeeM X = y.

B Teopuu romoTtonuii npocTpaHcTBo (romMoTonnyeckn)
SKBUBAJIEHTHOE TOYKE Ha3bIBAETCS CTArMBaeMbiM. TakuMm obpasom
ntoboe UCTUHHOE roNloe BbICKAa3blBaHNE CTSAMMBAEMO.
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HacTosiuwee u Gyayuiee Voevodsky

Knaccuyeckast TpaekTopus

/:ZS/ _ | \fs
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HacTosiuwee u Gyayuiee Voevodsky

KBaHTOBbIE TpaekTOpUM
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HacTosiuwee u Gyayuiee Voevodsky

rpaBI/ITaLI,VIOHHoe JIEH3NPOBAHNE BbISBAHHOE MACCUBHbLIM

TEJIOM
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Martin-L6f

HacTosiuwee u Gyayuiee Voevodsky

[ paBMTaLMOHHOE NEH3MPOBAHNE BbI3BAHHOE KPOTOBOW HOPOI
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3aKknto4eHune

JNoruka - yacTtb reometpun?
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3aKknto4eHune

JNoruka - yacTtb reometpun?

» [omoTonuyeckast mogess (77) Teopum TUMNOB.
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3aknw4exHue

JNoruka - yacTtb reometpun?
» [omoTonuyeckast mogess (77) Teopum TUMNOB.

> Teopusi TUNOB Kak BHYTpeHHuii si3bik (77) Teopum romMoTonwii.
BHyTpeHHSIs 1 BHewWwHAS noruka.
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3aknw4exHue

JNoruka - yacTtb reometpun?
» [omoTonuyeckast mogess (77) Teopum TUMNOB.

> Teopusi TUNOB Kak BHYTpeHHuii si3bik (77) Teopum romMoTonwii.
BHyTpeHHSIs 1 BHewWwHAS noruka.

» Y70 Takoe BbicKasbiBaHue? YTo Takoe cyxpaeHne? HYTo Takoe
MCTUHHOCTHOE 3HayveHme? Y70 Takoe AOKa3aTeNbCTBO?!
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3aknw4exHue

JNoruka - yacTtb reometpun?
» [omoTonuyeckast mogess (77) Teopum TUMNOB.

> Teopusi TUNOB Kak BHYTpeHHuii si3bik (77) Teopum romMoTonwii.
BHyTpeHHSIs 1 BHewWwHAS noruka.

» Y70 Takoe BbicKasbiBaHue? YTo Takoe cyxpaeHne? HYTo Takoe
MCTUHHOCTHOE 3HayveHme? Y70 Takoe AOKa3aTeNbCTBO?!

» Knaccuyecknii n KOHCprKTI/IBHbII7I cnoBapun HeEQOCTATOYHbI,
Heo6xo,u,mma peBnN3nA OCHOBHbIX JIOTMYECKNX NOHATUIA B ayxe
noen FEOMETPMHGCKOVI XaAPaKTEPUCTUKN.
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3aKknto4eHune

CMNACKBO!
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