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Gedanken ohne Inhalt sind leer,
Anschauungen ohne Begriffe sind blind.

Immanuel Kant, KRV
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CopepxxaHne:

OnTrka MaTeMaTUYECKUX MOHSATUIA
Tononornyeckas onTMka n aHanms AaHHbIX

3ak/to4eHne: MaTeEMaTUYECKUE NOHSATUS 1 ONbIT
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OnTuka maTemMaTu4eckmx NOHSATUIA

HE onTtuka

YcnewHoe NMPUMEHEHNE B HAYyKE MaAaTEMATUHECKUNX NOHSATWA,
KOTOpPbIE paHEE HNKaK HE ObINN CBSA3aHbI C p,aHHOI7I obnactbto HayKW.

Cp. E. Burnep 1960: “Henoctuxmnmas 3¢ppeKTUBHOCTL MaTeEMaTNKN
B €CTECTBEHHbIX HayKax'
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OnTuka maTemMaTu4eckmx NOHSATUIA

Astronomia nova Aitiologitis 1607:

MnaHetbl gerxyTCcst Bokpyr CosiHUA MO 3AMNNTUHECKNM
TpaekTopusiM; ConHue HaxogmMTcs B 0fHOM n3 hokycos (nepBsbiii

'

Circle Ellipse

. Parabola Hyperbola
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OnTuka maTemMaTu4eckmx NOHSATUIA

OCHOBHOE Ka4YeCTBO ONTUMKN MAaTEMATUYECKUX MOHATWI

YHuBepcanbHOCTb 0b630pa (BKIto4asi BHEMaTeMaTUYECKNiA
bu3nyecknii onbIT)
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OnTuka maTemMaTu4eckmx NOHSATUIA

BaszoBble an1eMeEHTBI ONTUKKM MAaTEMATUYECKUX MOHSATUIA (Cp

y KanTa)
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OnTuka maTemMaTu4eckmx NOHSATUIA

BaszoBble an1eMeEHTBI ONTUKKM MAaTEMATUYECKUX MOHSATUIA (Cp

y KanTa)

(HaTypanbHOe) 4ucio n cyert
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OnTuka maTemMaTu4eckmx NOHSATUIA

BaszoBble an1eMeEHTBI ONTUKKM MAaTEMATUYECKUX MOHSATUIA (Cp

y KanTa)

(HaTypanbHOe) 4ucio n cyert
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OnTuka maTemMaTu4eckmx NOHSATUIA

Eskn naoBa ONTUKa: 3NULNKbI

Eiuclid, Elements, c. 300 B.C.
Ptolemy, Almagest, c. 140 A.D. : cw(ewv T pauvoueva
(cp. paznoxerue B psg Pypbe)
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OnTuka maTemMaTu4eckmx NOHSATUIA

Eskn naoBa ONTUKa: 3NULNKbI

D. Park : In the midst of all this empiricism sat the ghost of Plato,
legislating that the curves drawn must be circles and nothing else,
and that the planets and the various connecting points must move
along them uniformly and in no other way.
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OnTuka maTemMaTu4eckmx NOHSATUIA

HbtoToHoBa onTuka: gitoaHTbl 1 ditoKCHm

Newton 1671, onybnukosaHo B 1736 nocne cmeptu asTopal

Those Quantities which | consider as gradually and indefinitely
increasing | shall hereafter call Fluents or Flowing Quantities... The
velocities by which every Fluent is increased by its generating
Motion | may call Fluxions or simply Velocities or Celerities.
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OnTuka maTemMaTu4eckmx NOHSATUIA

VpaeHeHus Haebe-CTokca u nccnefoBaHus kavmMaTa

no umenam C.L. Navier 1821 n G.G. Stokes (in 1840s).

2000 $1M Millenium Problem (oaHa n3 7): cywectsytoT an
“pasymHble”’ aHaNNTNYECKNE PELIEHNst AN1st 3X-MEPHOro

npocTpaHcTBa?

Navier-Stokes Equations:

Cartesian Coordinates
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OnTuka maTemMaTu4eckmx NOHSATUIA

HesakoHueHHbIli npoekT Boesoackoro

BioSystems 204 (2021) 104391

Contents lists available at ScienceDirect

BioSystems
ELSEVIER journal hty elsevier.com/| !
Voevodsky’s unfinished project: Filling the gap between pure and s
applied mathematics
Andrei Rodin
Institute of Philosophy, Russian Academy of Sciences and Saint-Petersburg State University, Russia
ARTICLE INFO ABSTRACT
Keywords: In a series of lectures given in 2003, soon after receiving the Fields Medal for his results in the Algebraic Ge-
Pure and applied mathematics ometry, Vladimir Voevodsky (1966-2017) identifies two strategic goals for mathematics, which he plans to
Population dynamics pursue in his further research. The first goal is to develop a “computerised library of mathematical knowledge,

Univalent foundations

Topetaaical duvs anatysis which supports an automated proof-verification. The second goal is to “bridge pure and applied mathematics.”

Voevodsky’s research towards the first goal brought about the new Univalent foundations of mathematics. In
view of the second goal Voevodsky in 2004 started to develop a mathematical theory of Population Dynamics,
which involved the Categorical Probability theory. This latter project did not bring published results and was
abandoned by Voevodsky in 2009 when he decided to focus his efforts on the Univalent foundations and closely
related topics. In the present paper, which is based on Voevodsky's archival sources, I present Voevodsky's views
of mathematics and its relationships with natural sciences, critically discuss these views, and suggest how
Voevodsky's ideas and approaches in the applied mathematics can be further developed and pursued. A special
attention s given to Voevodsky's original strategy to bridge the persisting'gap between pure and applied

Anppen Pogun TpaHCcueHAEHTaNbHbIA NOAX

B KOMMNbIOTEPHbLIX HayKax




OnTuka maTemMaTu4eckmx NOHSATUIA

Kak maTemaTuka CO34aHHaA B pa3HblE NCTOPUHECKKNE SMOXN

NCNOJIb3YETCA CEroAHA B XXU3HW, HayKE N TEXHUKE (I'IO

Boesogckomy)

v

Elementary Mathematics (> 2000 y.) is integrated into the
everyday life;

» “Higher" Mathematics (since 17 c.) is integrated into most
sciences;

» “Modern” Mathematics (after 1850s) is integrated into some
sciences;

» Synthetic Mathematics (after 1950s) is very poorly integrated
(if at all).
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Tononoruyeckas onTuka u aHanus AaHHbIX

NcTopus: Bknag diinepa 8 Tononoruto

" COMMENTARII
. ACADEMIAE
SCIENTIARVM

IMPERTALIS

PETROPOLITANAE.

TOMVS VIL
AD ANNVM MDCCXXXVL

PETROPOLI,
TYPIS ACADEMIAE chbexit,
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Tononoruyeckas onTuka u aHanus AaHHbIX

3afa4a o Kenunrcbeprckmx mMoctax

128 SOLV'TIO PROBLEMATIS'
SOLVTIO PROBLEMATIS

GEOMETRIAM SITVS

‘PERTINENTIS.
AVCTORE

Leonb. Eulero.

6: I. "
PRaater iflam Geometriae partem , quac circa quan~

titates verfatur, et omni tempore fummo fpdigr
eft exculta, alterivs partis etiamnum admodum
ignotae primus mentionem fecit Leibnitzius, quam Geo-
;mcﬁ'iam fitus vocauit.  Ifta pars ab jiplo in folo fini
determinando , fitusque proprietatibus erpendis occupata
effe ftatuitur; in quo negotio- meque-ad quantitates . re-
{piciendum, neque calculo  quantitarum vrendum * fit.
Cuiusmodi autem problemata ad Hanc firus Geomerriam -
pertineant, et quali methodo in iis refoluendis vii opor-
teat, noa fatis eft definitum.  Quamobrem, cum nuper
problcmatis cuiusdam mentio effet fada, quod quidem
ad .geometriam pertinere videbatur, at ita erat com-
paratum, vt neque determinationem quantitatum requi-
neque folutionem calcnli gquantitatum ope admit-
Anppen Pogun

Tpchu,eHAeH'ranthlﬁ noaxoa B KOMNbIOTEPHbIX HayKax: Ol



Tononoruyeckas onTuka u aHanus AaHHbIX

Jiinep: 3agada o Kenurcbeprckux mocrax

Kpome Toii 4acTu reomeTpum, KOTOpasi KaCaeTcst KOJNYECTB 1
KOTOpas BCerga NpuBJieKasla MHOrO BHUMaHUA, eCTb gpyras, Ao
HeaaBHUX nop coBceM HeuseecTHast. O Hell Bnepeble YNOMSsIHYA
JNeilbHuy v Ha3Ban ee reoMeTpueid NONOXeHUst. ITa 4acTb
reoMeTpuM KaCaeTCs UCKIKOHYUTENBHO ONpeaesieHNst NONOXKEHUS;
KOJINYECTBA W BbIYUCAEHUNSA He UTPatoT B Heli HUKakoli ponan. o
CUX MOP He BMOJIHE SAICHO, KaKMe 3afa4un OTHOCATCS K 3TOW 4acTu
reomMeTpun.
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Tononoruyeckas onTuka u aHanus AaHHbIX

Jiinep: 3agada o Kenurcbeprckux mocrax (1736 - 1741)
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Tononoruyeckas onTuka u aHanus AaHHbIX

. COBpPEMEHHOE peLleHne
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Tononoruyeckas onTuka u aHanus AaHHbIX

Jluctunr 1848

I I I I I I I I -IH I
4 J < <

VORSTUDIEN

TOPOLOGIE
\E;ICT LISTING

JOHANN BED

GOTTINGEN 1848
bei VANDENHOECK und RUPRECHT
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Tononoruyeckas onTuka u aHanus AaHHbIX

Tononorus B pusnke 20 Beka: CNvH 37eKTPOHA

Cp. cnyqaii Kennepa.
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Tononoruyeckas onTuka u aHanus AaHHbIX

cchepryeckast rpynna Koc

:
O16)
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Tononoruyeckas onTuka u aHanus AaHHbIX

Tononorn4decknii aHann3 JaHHbIX: Naes

ycToitumssle (nepcucteHTHble) romonoruu (Havano 1990x, Teopus
Mopca)
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Tononoruyeckas onTuka u aHanus AaHHbIX

CUMMANLMATbHBIA KOMIeKC (060BLLEHHBI MHOFOrPaHHIIK)

/N
A
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Tononoruyeckas onTuka u aHanus AaHHbIX

Y70 MOXKET CKazaTb O AaHHbIX WX TOMOJIOrNYECKNA
npodus’?

TouHOro oTBeTa, KaK MHE KaXKeTCsl, HU Y KOO HET, HO SICHO, YTO
MHoro!
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Tononoruyeckas onTuka u aHanus AaHHbIX

crapoiii (“catokcun n atoeHTbI") U HOBLIN CTUNL Ha Brpxe
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B KOMMNbIOTEPHbIX HayKax:



Tononoruyeckas onTuka u aHanus AaHHbIX

Helipobronorus kak napagurma byayuieii Haykm?

3|'|V|CTEMOTIOFVIFI TOMONOI'MHYECKOro aHaan3a gaHHbIX: OT
konHekToma (rpad, Nature 2019)

Hermaphrodite C. elegans Male C. elegans

Neuron
 Synapse

Body-vall
muscle

S
e

nawre  synopse

. K MHOIFrorpaHHnKam BbICLLNX paSMepHOCTEIﬁ. MaCLLITa6I/IpOBaHI/Ie

KOHHEKTUBHbIX CTPYKTYP.
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3aknoyeHe: MaTeMaTUYeCKUe NOHSATUSI U ONbIT

KoHe, Teopun?

The End of Theory: The Data Deluge Makes the Scientific Met... hitp://www.wired com/print/science/discoverie ine/16-0...

WIEED

< Back to Article

WIRED MAGAZINE: 16.07
The End of Theory: The Data Deluge Makes the Scientific
Method Obsolete

By Chris Anderson  06.23.08

Illustration: Marian Bantjes

" All models are wrong, but some are useful."

THE PETABYTE AGE:
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3aknoyeHe: MaTeMaTUYeCKUe NOHSATUSI U ONbIT

Chris Anderson (Wired) 2008

The new availability of huge amounts of data, along with statistical
tools to crunch these numbers, offers a whole new way of
understanding the world. Correlation supersedes causation, and
science can advance even without coherent models, unified theories,
or really any mechanical explanation at all. There is no reason to
cling to our old ways. It's time to ask: What can science learn from
Google?
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3aknoyeHe: MaTeMaTUYeCKUe NOHSATUSI U ONbIT

FO.N. Manwnn 2013

What can science learn from Google?: Think! Otherwise no Google
will help you.

Anppen Pogun TpaHcueHAEHTaNbHbIA NOAX0A, B KOMMNbIOTEPHbIX HayKax: Ol



3aknoyeHe: MaTeMaTUYeCKUe NOHSATUSI U ONbIT

3aknoYeHns:

(1) Tononorudeckuii ananus gauubix (TA) aTo 3amevaTenbHoe
HOBOE N30DpeTeHNe, 3a KOTOPLIM, OAHAKO, CTONT AJINHHAS
300-neTHsIS NCTOPUS Pa3BUTMSI TOMONOrNYECKUX MOHATWIA.
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3aknoyeHe: MaTeMaTUYeCKUe NOHSATUSI U ONbIT

3aknoYeHns:

(1) Tononorudeckuii ananus gauubix (TA) aTo 3amevaTenbHoe
HOBOE N30DpeTeHNe, 3a KOTOPLIM, OAHAKO, CTONT AJINHHAS
300-neTHsIS NCTOPUS Pa3BUTMSI TOMONOrNYECKUX MOHATWIA.

(2) TALL no kpaiiHeii Mepe 4aCTUHHO peLuaeT npobnemy
noctaesieHHyto BoeBoackum, ycTaHaBMBasi NPOYHYIO CBA3b MeXay
HEKOTOPLIMU Ba)KHBIMU COBPEMEHHOI 'abCTpakTHOW MaTeMaTuku,
N NPUKJIAZHON MAaTEMATUKON, 8 TaKXKE KOMMbIOTEPHOM HAYKOI.
TA/Ll MOXHO cUMTaTb HOBOI MOHATWIAHOW ONTUKOIA, KOTOpas B
HACTOsILLIEE BPEMSI HAXOAUTCS B NMPOLLECCE CBOErO CTAHOBEHNSI.
Helipobuonornsi u KorHMTUBHas Hayka JAtOT HOBble MaTTepPHbI
“Tononornyecknx’ obbACHEHWI, KOTOPbIE MOTYT OKa3aTbCsl
PENIEBAHTHLIMU U B JIIODbLIX APYrMX HayKax, UMEIOLMX GES0 CO
CIOKHBIMUN cucTeMamMm 1 bonblwMMKU obbemMamu AaHHbIX
(nccnepoBaHnst KAMMaTa, SKOHOMUKA U Ap.).
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3aknoyeHe: MaTeMaTUYeCKUe NOHSATUSI U ONbIT

3aknoYeHns:

(3) TpaHcueHaeHTaNbHbI NOAX0A B unocodun Haykn 1
TEXHONOrN MOXET ObITb pPeneBaHTHbIM 1 3PQEKTNBHLIM B
COBPEMEHHbIX YCIOBUSIX, €C/IM OH MPUHUMAET BO BHUMaHUe
NCMNONb30BaHME HOBbIX WHCTPYMEHTOB B3aMMOZENCTBUS YeNoBeKa C
MUPOM, BKJIOHAs KOMMbIOTEP.
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3aknoyeHe: MaTeMaTUYeCKUe NOHSATUSI U ONbIT

3aknoYeHns:

(3) TpaHcueHaeHTaNbHbI NOAX0A B unocodun Haykn 1
TEXHONOrN MOXET ObITb pPeneBaHTHbIM 1 3PQEKTNBHLIM B
COBPEMEHHbIX YCIOBUSIX, €C/IM OH MPUHUMAET BO BHUMaHUe
NCMNONb30BaHME HOBbIX WHCTPYMEHTOB B3aMMOZENCTBUS YeNoBeKa C
MUPOM, BKJIOHAs KOMMbIOTEP.

(4) MNepedppasupys Kanta: Berechnungen ohne Begriffe sind blind.
VimeHHo maTemaTunuyeckme noHATMs n uHTyumn (a BoBCe He rpybas
BblYNCANTENbHAsE MoWb) AenatoT TALL abdekTnBHbIM,
WHTEPECHBIM 1 MEPCNEKTUBHLIM METOAOM paboThl C AaHHLIMU.
VickyccTBeHHBINE MHTENNEKT 3TO CPEACTBO PasBUTUS YENOBEYECKOrO
WHTEN/IEKTA, a HE ero 3aMeHa.
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3aknoyeHe: MaTeMaTUYeCKUe NOHSATUSI U ONbIT

CMNACKBEO!

Anppen Pogun TpaHcueHaeHTaNbH B KOMMbLIOTEPHbIX HayKax
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