Kazan Federal
UNIVERSITY

E. Nikolaeva, N. Khazieva, P.Kotliar

HISTORY AND PHILOSOPHY OF SCIENCE
COMMON PROBLEMS

Textbook for masters, graduate students and applicants




Published by the decision of the Educational and Methodical Commission of
Institute of Social and Philosophical Sciences and Mass Communications
(protocol Ne6 from 15 June 2021)

Autors-compilers:
Doctor of Philosophy, Professor Evgeniya Nikolaeva,
Doctor of Philosophy, Assistant Professor Nataliia Khazieva

Doctor of Philosophy, Senior Lecturer Polina Kotliar

Reviewers:
Doctor of Philosophy Rafail Nurullin,
Doctor of Philosophy Artur Karimov

History and philosophy of science: common problems: textbook for masters,
graduate students and applicants / aut.-comp.: E. Nikolaeva, N. Khazieva,
P.Kotliar.—Kazan: Kazan Federal University, 2021. — 263 p.

This tutorial is made in accordance with the state program of candidate
examination "History and Philosophy of Science" (“Philosophy of Science",
Section 1 "General problems of the philosophy of science").

The purpose of the textbook is to give an idea of the philosophy of science
as a knowledge industry, its features, basic schools and directions; to introduce
the reader to the basic problems of the philosophy of science: the scientific
criteria, the logic of scientific research, the structure of scientific knowledge, the
mechanisms of generation of new knowledge, the scientific rationality, the
historical types of science, the interaction of science and culture, the foundations
of science, the value of science, the ethos of science, and others; show the
specificity of philosophical solution to these problems.

The manual is intended for graduate students and applicants of all
academic disciplines mastering the discipline of the candidate minimum
"History and Philosophy of Science". It may be interesting and useful to
professors, students, and anyone interested in the problems of history and
philosophy of science.

© Kazan Federal University, 2021



KasaHckuin ¢pepepanbHbIn
YHMUBEPCWUTET

E.M. Hukonaena, H.O. Xa3uena, I1.C.Kotsp

NCTOPUA U PUITOCODPUA HAYKHA
OBIIUE IMTPOBJIEMbI

Yueonoe nocooue ona mazucmpos, acnupanmoes u couckamenei

Kazanp
2021



VIIK 167/168
BBK 87.2 90

Tleuamaemcsi no pewenuio yuebHo-memoouueckoi komuccuu Mnemumyma
COYUATLHO-PUNLOCOPCKUX HAYVK U MACCOBLIX KOMMYHUKAYULL
(npomoxon Ne 6 om 15 uons 2021 200a)

ABTOpPBI-COCTABUTEJIH:
noKTOp unocodckux Hayk, npodeccop kadeapsl odmiel dhunocopuu
K@V E.M. Huxkomnaesa,
KaHauaaT GuinocodCKUX HayK, JOLEHT Kadeapsl oouieit punocopun
K®V H.O. Xa3ueBa,
KaHAnaaT GUI0COPCKUX HAYK, CTAPIINIA MTpernoaaBaTenb kKadeapbl
obmeit punocopuu KOV II.C.Kotasp

PenenseHrsoi:
ToKTOp punocodckux Hayk, nmpodeccop Kadeapsl 001
¢unocopun KOV P.A. Hypy/ius;
TOKTOp unocodckux Hayk, npodeccop kadeapsl conraibHon Grmocodun
KoV A.P.Kapumos

Hctopus u pustocopusi Hayku: od1ue npodaemMbl: yaeOHOE TTocoOue
M90 1 MarucTpoB, acUpPaHTOB M couckateneit / aBr.-coct.. E.M. Huko-

naesa, H.O. Xa3uesa, [1.C.Kotnsap. — Kazans: Kazan.denepan.yu-t, 2021.

— 263 c.

Hacrosimiee ydeOHOe mocoOMe COCTaBICHO B COOTBETCTBHH  C
FOCYJapCTBEHHOM MPOrpaMMOM KaHIMAATCKOTO »3k3ameHa «Mcropuss u
dunocopus nHaykm» («Punocodpus Haykm», pasgen 1 «OOmue mpobdiaembl
bunocodun HAyKN»).

Lenpb mocobust — naTh npeacTaBiacHue o GpuiIocopruu HaAyKH Kak OTpaciu
3HaHUS, €€ OCOOCHHOCTAX, OCHOBHBIX IIKOJaX W HAmpaBICHUSIX; BBECTH
guTateaeil B KPYyr OCHOBHBIX TMpoOieM ¢uinocodhun HAYKH: KpUTEPUU
Hay4YHOCTH, JIOTMKAa HAYyYHOTO MCCJIEIOBAaHMS, CTPYKTypa HAy4YHOTO 3HAHMS,
MEXaHU3Mbl TMOPOXKAEHUS HOBOTO 3HAHUS, HaydHas palUOHAJIbHOCTb,
HUCTOPUYECKHUE THUIBI HAYKH, B3aUMOJICHCTBUE HAYKH U KYJIbTYPbl, OCHOBAHUS
HayKH, IIEHHOCTM HayKH, OTOC HayKd U [Ip.; I[OKa3aTh CHeuupuxky
(bUI0COPCKOTO PEMICHUS ITUX TPOOIIEM.

[TocoOue mpenHa3sHA4eHO JUISI ACMHPAHTOB M COMCKAaTeNleld Bcex
Hay4YHbIX CHEUUAJbHOCTEH, OCBAMBAIOIIMX JAUCHUIUIMHY KaHJUJIATCKOTO
muanmyma «Mctopus u gunocodust Haykm». OHO MOKET OBITh UHTEPECHO U
MOJIE3HO  NpenojaBaTeIsiM, CTYJEHTaM UM  BCEM, HMHTEPECYIOIIUMCS
npoOsieMamMu UCTOPUH U GUITOCOPUU HAYKH.

© Kazaunckuii penepanbubiii yaHusepeurert, 2021



THE MAINTENANCE

o] =1 o] o SRR PUPPRPIN 6
Topic 1. The subject and the basic concepts of the modern

PhIlOSOPNY OF SCIENCE ....oeeiiiiee s 10
Topic 2. Science in culture of a modern civilization..............cccceeeviiiiieeeene, 40
Topic 3. The emergence of science and the main stages

of its historical VOIULION ..........oooiiiii i 56
Topic 4. The structure of scientific knowledge............ccooeeviiiiiiiiie i, 76
Topic 5. Dynamics of science as process of generation

OF NEW KNOWIBAQE ....eeeeiiiie e 100
Topic 6. Scientific traditions and scientific revolutions.

Historical types of scientific rationality ..........c.cccoovveiiiei i, 118
Topic 7. Features of the present stage of development of science.

Prospects of SCIENtITIC ProgreSS. .......uoviveiiiieiiie e, 130
Topic 8. Science as SoCIal INSHTULE. .........cceeiiiiiiiieiiie e 150
Topic 9. Digital transformation of the scientific environment ...................... 170
APPHICATIONS ...t 209
Recommended reading .........coovvieeiiiiee i 259

COJIEPXXAHUNE
TIP@AMCIIOBHME ......uveviiiiiiiiiiiiiitiii ettt e e e e e s r et e e e e e s e s bbb b e e eeeeees 8
Tema 1. [IpenMeT 1 OCHOBHBIEC KOHIIETIIIMM COBPEMEHHOM

(DUTIOCOMUU HAYKH ©vvvvvvvreeeesssiiniiiinnirteeseesssssssssssssseesesessssssssssssseseesseessnnnns 11
Tema 2. Hayka B KyJIbTYpe COBPEMCHHOU IIUBUITHBAIIHH .vvvvvveeessssssirrreneneeness 41
Tema 3. Bo3HUKHOBEHHE HAYKH M OCHOBHBIC CTAIHH

€€ UCTOPUUCCKOM IBOJTEOIIHM w..vvvvvvvrrrrrrrrerrerresssssssessssssssesssseesesrererereeeeeees 57
TeMa 4. CTPYKTYPA HAYUHOTO BHAHHS «..uuvnnnrnnnnsennsnsnsnsssssssssssssssssssssssssssssnnns 77
Tema 5. /[uHaMuKa HaAyKH Kak NpoLEeCcC MOPOKACHUS HOBOTO 3HAHUS .......... 101
Tema 6. Hayunsie Tpaauiinu v HAy4YHbIE PEBOJIOIINN.

Hcropruueckre TUIIBI HAYYHOU PALIMOHATIBHOCTH ....vvvvvvvvevnnnnnnnnnnnnnnnnnes 119
Tema 7. OcoOEHHOCTH COBPEMEHHOTO Tara Pa3BUTUS HAYKH.

[TepceKTUBBI HAYUHOTO TIPOTPECCA +.vvvvvvrvrrrrrrnnrnnrnnnnnnssnssnnnssssnnssnsnnnnnns 131
Tema 8. Hayka KaK COMMATBHBIN HHCTHTYT. ... .vvvveeeisrrrreessanrnneeessansnnneesssssnnnes 151
Tema 9. [TudbpoBas TpaHcPOPMAIUST HAYTHOM CPEIBI ...vvvvvrreeeeaeiiiiiriiieeeeeeanss 171
TIPMUTOMEHES .......oeeiiiiiiiiiiiiiiiei ettt e e e et e e e e e e e e nnnnneeeeas 209
CIIHCOK JTHTEPATYPBI ....evvvveiiiiiaaeaasiaiitieeeeeeaaaeasaaannnssseeaeaeeassaasannnnnnseeeeeaeasns 260



Foreword

This tutorial is made primarily for foreign students (masters) —
participants, who study masters’ programs in English, and study Russian. At the
same time, this tutorial is made in accordance with the program of candidate
examination "The History and the Philosophy of Science" (*The Philosophy of
Science”, Section 1 "General problems of the philosophy of science") approved
by the order of the Ministry of Education K 697 from 17.02.2004. It is intended
for graduate students and applicants for all scientific disciplines mastering the
discipline "The History and the philosophy of science", for lectors and all who
want to get acquainted with this important and actual section of the
philosophical knowledge.

The purpose of the publication is to give an idea of the philosophy of
science as a knowledge industry, its features, basic schools and directions; to
introduce the reader to the basic problems of the philosophy of science:
scientific criteria, logic of scientific research, structure of scientific knowledge,
mechanisms of generation of new knowledge, scientific rationality, laws of
history of science, interaction of science and culture, foundations of science,
value of science, ethos of science, and others; to show the specificity of the
philosophical solution to these problems; to consider the base and premises of
cognition, its principles, worldview, forming by natural science.

This tutorial is a bilingual text with a synchronous exposition of the
material in English and Russian languages. The reader has the opportunity to
study the material in a convenient language; and at the same time keep track of
its translation. This method of studying information contributes to its better
understanding and consolidation; and it promotes the study of a foreign
language.

The tutorial consists of 8 topics. Topics 2,3,6,7 compiled and translated in
English language by Nikolaeva E. Topics 1,4,5,8 compiled and translated by
Khazieva N. Topic 9 compiled and translated by Kotliar P. In Topic 1, the
general understanding of science, its definitions and the main approaches of
researching the phenomenon "science" are presented. In Topic 2, the place of
science in the culture of modern civilization is defined. In Topic 3, the
appearance of science, the main stages of its historical evolution are described.
Topic 4 is devoted to the structure of scientific knowledge, levels, methods and
forms of cognition, and to the historical types of scientific picture of the world.
In Topic 5, the dynamics of science as a process of generation of new

knowledge is described. Topic 6 is devoted to the scientific traditions, the
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process of birth of new knowledge and scientific revolutions. Topic 7 provides
the analysis of present stage of development of science and the prospects of
scientific progress. In Topic 8, science is considered as a social institution; and
the attention is paid to the phenomena "scientific community" and "scientific
schools"”. In Topic 9, discusses the features of the digital transformation of the
scientific environment. The content of each topic is evolved through the
presentation of its main didactic units provided by the program, which ends with
a small glossary and a list of questions for a better reinforcement of the material.
After presentingthe main material the reader is suggested to review the texts of
the philosophy ofscience by Alan Francis Chalmers, Karl Popper et al., reposed
in the form of applications. The texts offer to reader in English only. General list
of recommended literature is posted at the end of the book. The tutorial is
written on the base of works of the Russian and foreign philosophers of science,
as well as on the base of studies of the authors.

As a result, after reading this manual, the reader should have a general
understanding of science as a form of activity and knowledge; of the nature and
specificity of the natural science; of the preconditions and foundations of
science that may allow him/her to navigate in the modern concepts of science in
future, and to understand its close relationship with the culture and social
changes.

The authors are very grateful to Kalimullina Y. and Khaziev T. for their
assistance in writing the tutorial in English.



[Ipenucnosue

Hacrosmee ydebHOe mocobue mpeaHa3HAu€HO, NPEXAEe BCEro, i
MHOCTPAHHBIX CTYJIEHTOB (MarucTpoB), NPOXOIAIIUX 00yUYEeHHE HA aHTJIMMCKOM
A3bIKE M M3Y4alOLIUX pYCCKUW s3bIK. B TO ’xe Bpems, naHHOe mocoOue
COCTaBJIEHO B COOTBETCTBHH C MPOrpaMMON KaHJIUJATCKOro 3k3ameHa «cropus
u ¢unocoduss Haykn» («dwmnocodust Hayku», pasaen 1 «OO6mme mpoliaeMbl
dbunocopuu Haykun»), yTBepKAeHHON nprukazoM Munoopaszoanus PO K 697 ot
17.02.2004 r. 1 MOXKeT ObITh PEKOMEHJAOBAHO ACHUPAHTAM M COMCKATENSIM BCEX
HAy4YHBIX CIIEUATbHOCTEN, OCBAaUBAIOIIUX AUCIMIUIUHY  «VcTopus u
¢unocodpus Hayku», a TaKKe MPENOJIaBaTeNIsIM, YATAIOIUM 3TOT KypC, U BCEM
KEJNAIOIMMM TO3HAKOMUTBCSI C OSTUM BaXXKHBIM M aKTyaJbHBIM  pa3/iesioM
dbunocodckoro 3HaHUs.

Lens mocobust — gath npeacTaBieHue 0 GUIOCOPUU HAYKH KaK OTPACIH
3HaHMSI, €€ OCOOEHHOCTSIX, OCHOBHBIX IIKOJAaX W HampaBlIEHUAX; BBECTU
yuTarened B KPYr OCHOBHBIX MpobOsieM ¢uiocodhun HAyKH: KPUTEPHUH
HAyYHOCTH, JOTMKAa HAYyYHOTO HCCJEIOBAaHMS, CTPYKTypa HAay4HOTO 3HAHUA,
MEXaHM3Mbl TOPOXKIEHUS HOBOIO 3HAHUS, HAay4yHas palMOHAIbHOCTbD,
3aKOHOMEPHOCTH HUCTOPUM HAYKH, B3aUMOJECUCTBHE HAyKU M KYJIbTYpHI,
OCHOBaHHUS HAaYKH, IICHHOCTH HAyKH, 3TOC HAyKW U Jp.; MOKa3aTh CHEUPUKY
dbumocodckoro pemeHuss 3TUX MpoodJIeM; PacCMOTPETh OCHOBAHUS W TPEJIIO-
CBUTKM HAay4YHOT'O TO3HAHMS, €r0 MPUHILHUIBI, KapTUHBI MUpa, (GOpMUpPYEMbIE
€CTECTBO3HAHHUEM.

JlanHoe yuyeOHOe mocoOme mpencTaBiIseT CoO0W OMIMHTBUCTHYCCKUN
TEKCT C CHUHXPOHHBIM H3JI0KEHHEM MaTepuaja Ha aHIJIMICKOM U PYCCKOM
sa3pIKaxX. YuTaTenb MUMEET BO3MOXKHOCTh M3ydaTh Marepuail Ha yJ0OHOM emMy
A3BIKE M OJHOBPEMEHHO OTCIIEKHUBATh €ro NnepeBoid. Takodl METOJ H3y4YeHHs
MaTepraia CroCOOCTBYET €ro JydllieMy MOHHUMAaHHWIO, 3aKPEIUICHHIO, a TaKXKe
CHOCOOCTBYET U3YyYEHUIO HMHOCTPAHHOTO SI3bIKA.

Yuebnoe mocobme cocrout m3 8§ TeM. Tembl 2,3,6,7 cOCTaBJIEHBI U
mepeBeicHbl Ha aHmMWCcKkuid s3bik Hukomaesoir E.M. Temwmr 1,4,5,8
Xasuesoit H.O. Tema 9 — Komsip I1.C.B teme 1 manbl oOimiee moHUMaHUE
HAyKH, €€ ONPEJEICHUS U OCHOBHBIE MOAXOJbl K MCCIEIOBAHHUIO (pEHOMEHA
Hayku. B Teme 2 ompenenseTcss MECTO HayKh B KYJIbType COBPEMEHHOM
uuMBwIn3anu. B Teme 3 onrcaHO BOBHMKHOBEHUE HAYKH, a TaKXKE€ OCHOBHBIC
CTaJIMU €€ UCTOPUYECKOM dBOMOIMH. Tema 4 MOCBSIIECHA
CTPYKTyp€ HAy4YHOrO 3HaHUS, YPOBHSAM, MeToJaM U (QopMam IMO3HAHUS, a
TaK)Ke UCTOPUUYECKUM THIIAM HAyIHOU



KapTuHbl Mupa. B Teme 5 onucaHa TMHaAMUKA HayKHd KaK MPOLIECC MOPOXKICHUS
HOBOTO 3HaHUsA. TeMa 6 TMOCBsIIEHAa HAy4YHbIM  TPAJAUIMSAM, TPOIECCY
3apOXKEHUS HOBOIO 3HAHUS M HAYYHBIM pPEBONIONUAM. TemMa 7 COAEPKUT
aHalIM3 OCOOEHHOCTEW COBPEMEHHOIO ATana pPa3BUTUS HAYKU U MEPCHEKTUB
Hay4dHOro nporpecca. B 8 TemMe Hayka paccMarpuBaeTcs B KadecTBe
COIMATILHOTO MHCTUTYTA, YACISIETCS BHUMAaHUE TaKuM (DeHOMEHaM KaK HayuyHOe
coobmiecTBo U mKoja. B teme 9 paccmaTtpuBaroTcss 0COOEHHOCTH LU(GPOBOIA
TpaHcpopMaluu HaydHoH cpenbl. ConepxaHue Kaxa0W TEMbl pa3BepThIBACTCS
4yepe3 U3J0KEHUE €€ OCHOBHBIX JIMJIAKTUYECKUX EIMHHI], MPEAYCMOTPEHHBIX
IpOrpaMMoOi, KOTOpPOE 3aBepiaeTcs HeOOJIbIINM TJI0CCApUeM U BOIPOCAMU 11O
NpOMJEHHOW TeMe ISl Jy4lIero 3akpervieHust matepuana. Ilocne uznoxeHus
OCHOBHOI'O MaTepuaja YUTATeNl0 MpeajaracTcsi 03HaKOMUTBCSI C TEKCTaMH 10
¢dbunocoduu Hayku TakMX aBTOPOB Kak, Hanpumep, A. Yanmepca, K. [Tonmepa u
Jp., IPEACTABICHHBIMU B BUJI€ TIPWIOKEHUH. TEKCThI MpeiaratoTCs YUTATEIII0
TOJIbKO Ha AHIJIMHCKOM s3bIKe. B KOHIIE KHUTH pa3MeIlleH OOIIMil CIHCOK
mutepatrypsl. [locoOue HamuMcaHo Ha OCHOBE pabOT OTEYECTBEHHBIX U
3apyOexkHbIX (miocooB Hayku, a Takke Ha 0aze HCCIEeIOBaHUN caMUX
aBTopoB. [Ipn Hanucanuu nmocoOust OBUTK MCIOIB30BAHBI MATEPUATBl YU€OHOTO
nocobust «Oo6mue nmpobdiiemsl Gpunocoduu Hayku: yaeOHOEe TmOoco0Oue TUTS
aclMpaHTOB M couckarenei» (aBropsi-coctaButenu E.M. Hukomaesa, M./I.
[IlenkynoB. Kazanub, u3g-Bo «lloznanue», 2008 r.). BkiroueHue 3TOro
Marepuaja B HacTosIee mocobue nmposeneHo ¢ cornacus M. /1. IllenkyHoRa.

B pe3synbraTe 03HaKOMIIEHHS C JaHHBIM MOCOOMEM, Y YHTATENs JTOJDKHO
CIIOKUTBCS 00IIee TTOHNMaHue 0OCOOCHHOCTEH HAayKH KaK ()OPMBI AeATETbHOCTH
Y 3HaHUS, IPUPOJIBI U CHIEIU(PUKHN €CTECTBEHHOHAYYHOTO 3HAHMUS, TIPEAMNOCHLUIOK
U OCHOBAaHUN HAyKW, YTO B JAJbHEWIIEM IO3BOJIUT €My OpPUEHTHPOBATHCS B
COBPEMEHHBIX KOHIIEMIUAX HAYKU U IOHUMATh €€ TECHYIO CBSI3b C KYJIbTYpOH U
COI[MAIbHBIMU U3MEHEHUSIMU.

ABTOpBI-COCTAaBUTENHN BhIpakatoT OmaromapHocts KamumymmuHoit 1O0.D. u
XazueBy T.A. 3a X MOMOIIIb TIPU HATTMCAHUY TEKCTA IMOCOOHS Ha aHTJIMHACKOM SI3BIKE.



The subject and the basic concepts of the modern philosophy of science

Topic 1. The subject and the basic concepts
of the modern philosophy of science

1. Science as a cognitive activity, social institution and cultural sphere

2. The modern philosophy of science as a study of the general laws of scientific
knowledge in its historical development and the changing social and cultural
context

3. Approaches to the study of science

4. Positivist tradition in the philosophy of science

5. Internalism and externalism

eScience as a cognitive activity, social institution and cultural sphere

Science is a deliberate, procedural, and structured cognitive activity. The
structure of science as an activity can be represented as a set of three basic
elements: the goal — obtaining new scientific knowledge; the subject — the
available empirical and theoretical information to help solve scientific problems;
the resources — methods of analysis and communication available to the
researcher that help achieve acceptable to the scientific community solution to a
problem.

Modern science does not just come down to the purely cognitive activity.
It’s functioning and development is determined by the practical and the social
needs of the society. Science today being a major source of innovation is
focused on the creation of the new use values. Scientific innovation is the initial
element of the modern knowledge-based economy. The main demand of the
modern society imposed on scientific activities is the most useful innovations.
Implementation of this requirement is provided by the system of the
organization and the management of science as a special social institution (see
Topic 8).

Understanding science as a sociocultural phenomenon assumes its
consideration depending on the diverse influences and the forces operating in
society. Science defines its priorities based on the socio-cultural context,
historical conditions, while it largely affects the social life. One can talk about
the dialectical interdependence of science and society: as a socio-cultural
phenomenon, science emerged in response to the need for humanity to produce
and obtain the true and adequate knowledge of the world, and therefore, it exists
providing a very significant impact on the development of all spheres of the
public life.
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IIpeaMeT 1 OCHOBHBIC KOHLENIMU COBPeMeHHOM (puitocopuu HayKu

Tema 1. IlpeameT U OCHOBHBIEC KOHIENIIIUN COBPEMEHHOM
¢puiocopun Haykun

1. Hayka kak nmo3HaBareiabHas JesATEIbHOCTh, COLIMAIbHBIN MHCTUTYT U cepa
KYJIbTYpBI

2. CoBpemeHHas puiiocopusi HaAyKu Kak U3y4eHHE OOIIMX 3aKOHOMEPHOCTEH
HAay4YHOT'O TO3HAHUS B €ro HCTOPUYECKOM PAa3BUTUU M HU3MEHSIOLIEMCS
COLIMANIBHO-KYJIbTYPHOM KOHTEKCTE

3. [Togxoabl K UCCIEOBAHUIO HAYKH

4. TlozutuBUCTCKAs TpaAuLMs B puiocopun HayKu

5. UHTepHanu3M u 3KCTEpHAIIN3M

e Hayka kak nmo3HaBaTeJIbHasl 1eATeJIbHOCTD, COIMHAILHBIA HHCTUTYT

U cepa KyJabTYpbI

Hayka — 3T0 1ienieHamnpaBiieHHas1, IpolieccyaibHasl, CTPYKTypUPOBaHHAS
nosnasamenvnasn oeamenvHocms. CTPYKTypy HayKd KakK JAESITETbHOCTH MOXHO
NPEJICTABUTH B BUJIE COBOKYITHOCTU TPEX OCHOBHBIX PJIEMEHTOB: LEMH —
MOJIy4€HUS. HOBOT'O HaYYHOT'O 3HAHUS, IPEIMETa — UMEIOIIEHCS SMITUPUIECKOM
U TEOPETUUECKON MHPOpMAIIMU, CTOCOOCTBYIOIIEH PEIICHUIO HAYYHOM
po0OJIEMBI, CPEICTB — UMEIOIIUXCS B PACTIOPSKEHUU UCCIIEI0BATENS METOIOB
aHanIM3a ¥ KOMMYHHUKAIMU, CIOCOOCTBYIOUIUX JTOCTH)KEHHUIO TPUEMIIEMOTO JIJIst
HAyYHOT'O COOOIIECTBA PEIICHHS 3asIBJICHHOMN TTPOOIEMBI.

CoBpemeHHasi HayKa He CBOAMTCS, OJJTHAKO, K YHCTO TTO3HABATEIbHOM
nesTenbHOCTU. Ee QyHKIIMOHMPOBaHNE U PAa3BUTHE 00YCIOBICHO
NPAKTUYECKUMU U COIMAIBHBIMU MOTpeOHOCTSIMU o0miecTBa. Hayka ceromns,
SBJISSICH OCHOBHBIM MCTOYHHWKOM MHHOBAIIMOHHOM JIEITELHOCTH,
OpHEHTUPOBAaHA HA CO3/IaHUE HOBBIX MOTPEOUTENHHBIX cTOMMOCcTel. Hayunbie
WHHOBAIUU SIBIISFOTCS] UICXOAHBIM 3BEHOM COBPEMEHHON HAyKOEMKOM
HSKOHOMUKH. ['TaBHOE TpeOoBaHUE COBPEMEHHOIO O0IIECTBA, IPEABABIAEMOE K
HAyYHOU JESITEIIbHOCTH, — MAKCUMAJIBLHO TMOJIe3HbIe HHHOBAIMH. Peanu3arus
ATOrO TpeOOBaHUS 0OECIIEUNBAETCS COOTBETCTBYIOLICH CUCTEMON OpraHU3aluu
Y YIIPaBIICHUS HAYKOW KaK OCOOBIM COUUAIbHBIM UHCMUmYmom (cM. Temy 8).

[ToHnMaHue HAYKH KaK COYUOKYTbMYPHOZO henomena TIPeINonaraeT ee
paccMOTpEHHE B 3aBUCUMOCTH OT MHOTOOOPAa3HBIX CHII U BIUSHUH,
JeicTByIOMMX B o0mecTBe. Hayka ompenenser cBOu IPHOPUTETHI, UCXOS U3
COIMAITEHO-KYJIBTYPHOTO KOHTEKCTA, UCTOPUUECKUAX YCIOBUH, TIPH STOM OHA
camMa B 3HAaYUTEIHHOW CTETICHH BIUSET HAa OOIMICCTBEHHYIO KNU3HB. MOXKHO
TOBOPUThH O JUATCKTUYCCKON B3aMMOOOYCIIOBICHHOCTH HAayKd W OOIIEecTBa:
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The subject and the basic concepts of the modern philosophy of science

As a socio-cultural phenomenon, science grows in a certain cultural
environment; it is determined by the cultural tradition. In today's society, it is
directly or indirectly present in all spheres of human relationships, and has an
impact on all forms of activities related to the production, exchange, distribution
and consumption of things, and it is being promoted in the relationship of the
people themselves.

e The modern philosophy of science as a study of the general laws of
scientific knowledge in its historical development and the changing
social and cultural context
According to the domestic researcher T. Leshkevich, in creating the image

of the philosophy of science one should distinguish between the two meanings
of this term: 1) as a direction of the Western and the Russian philosophy
presented by a variety of concepts that offer one or another model of the
development of the science which originated in the second half of the XIX-th
century; 2) as a discipline that emerged during the second half of the XX-th
century in response to the need to understand the socio-cultural function of
science in the scientific and technological revolution (STR). Its subjects are the
general patterns and trends of the scientific cognition as a special activity for the
production of the scientific knowledge taken in its historical development and
considered in the changing social and cultural context?.

The formation and development of the philosophy of science as a
discipline was influenced by: 1) the general socio-cultural background of a
particular  historical epoch; 2) gnosiological, epistemological, and
methodological studies; 3) theoretical approaches, models and concepts
developed in the framework of the philosophy of science as a branch of the
modern philosophy.

The range of the main problems of the philosophy of science is quite
wide: the scientific criteria and the differences between the scientific knowledge
and the unscientific one; logic of the scientific research; structure of the
scientific knowledge; mechanisms for generating new knowledge; scientific
rationality; patterns of the history of science; interaction of science and culture;
science base; value of science; ethos of science, etc. All of them are derived
from the central problem of the philosophy of science — the problem of growth
(development) of the scientific knowledge.

! Philosophy of science in questions and answers. Rostov on Don, 2006. P. 5.
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IIpeaMeT 1 OCHOBHBIC KOHLENIMU COBPeMeHHOM (puitocopuu HayKu

KaK COLIMOKYJIBTYPHBII (p€HOMEH HayKa BO3HHUKJIA, OTBeYas Ha MOTPEOHOCTh
YEJI0BEYECTBA B IPOU3BOJICTBE U IOJYYEHUU UCTUHHOIO, aICKBATHOT'O 3HAHHUS O
MHpE, U CYIIECTBYET, B CBOKO OYEPE/b, OKAa3bIBasl BECbMa 3AMETHOE BO3JCHCTBUE
Ha pa3BUTHE BceX cep 0OLIECTBEHHOM KU3HMU.

Kaxk courokynpTypHbIil (peHOMEH HayKa BhIPACTAET B ONPEAEICHHON
KYJIBTYPHOM Cpelie, OKa3bIBACTCs AETEPMUHUPOBAHHON KYJIBTYPHOU TpaguLuen. B
COBPEMEHHOM OOIIIECTBE OHA HEMOCPEACTBEHHO WJIM OMOCPEIOBAHHO MPHUCYT-
CTBYET BO BceX cpepax 4eqoBeYEeCKMX OTHOIICHUH, OKa3bIBAET BIUSHUE HA BCE
(OpMBI AESATETLHOCTH, CBA3aHHBIE C TPOU3BOJCTBOM, OOMEHOM, paclpeaesieHUEM
U OTpeOIeHNEeM Belllei, aKTUBHO BHEAPSAETCS U B OTHOLIECHUSI CAMUX JIFO/ACH.
e CoBpeMeHHas puitocopust HAYKH KaK H3yUYeHHe 00X 3aKOHOMep-
HOCTEHl HAYYHOI'0 MO3HAHUA B €ro HCTOPUYECKOM Pa3BUTHU M U3-
MEHSIIOIIEMCS COUMOKYJbTYPHOM KOHTEKCTE
I1o MHeHuro oreuecTBeHHOro nccienosareist 1.1°. JlemkeBuY B cO3/1aHUU
oOpasza ¢unocogpuu nayku cienyer pasrpaHuIMBaTh ABa 3HAYEHUS 3TOTO
noHsTHs: 1) Kak HampaBJjeHUE 3aMalHON U OTeYeCTBEHHOU Qunocodumu,
IIPEICTABIEHHOE MHOKECTBOM KOHLIECNILIAM, ITPEJIararluxX Ty WIH HHYIO
MOJIeNIb pa3BUTHUS HAYKH, 3apouBIIeecs: BO BTOpoil mojosuHe X1X B.; 2) Kak
JUCLMITIINHA, BO3HUKILAS BO BTOpast MOJIOBUHE XX B. B OTBET Ha MOTPEOHOCTH
OCMBICJIUTh COUMOKYJIBTYpHbIE (DYHKLIMN HAYKH B YCIIOBUSX HAYYHO-
texuudeckoi peotonr  (HTP). Ee npenmetom siBisitoTcst o01mme
3aKOHOMEPHOCTH U TEHJICHIIUU HAYYHOI'O TO3HAHUS KaK 0CO00M e TeIbHOCTH
10 POU3BOACTBY HAYUHBIX 3HAHHM, B35ITON B €€ UCTOPUYECKOM Pa3BUTUU U
pPaccMaTpUBaEMOl B M3MEHSIOIIEMCS COLMOKYJILTYPHOM KOHTEKCTE?,

dopmupoBaHue U pazBuTue GUIOCOPUHN HAyKU KaK TUCIUTUINHBI
MPOUCXOAMIIO MO BIUSHUEM: 1) 00IIETro COUMOKYIBTYPHOTO (POHA KOHKPETHOM
HUCTOPUYECKOM 3MOXU; 2) THOCEOJOTHYECKHX, IMUCTEMOJIOT MUECKUX, METO10-
JIOTUYECKUX UCCIIETOBAHUI; 3) TEOPETHUECKUX MTOAXO0A0B, MOJEJIEH U KOHLEII-
Ui, CIOKUBIINXCS B paMKax (puinocopuu HayKH Kak HampaBJICHHUs COBpe-
MEHHOU ¢unocodun.

Kpyr ocHoBHBIX npobaem ¢punocopun HayKu JOCTATOYHO HIMPOK:
KPUTEPUH HAYYHOCTU U OTJIMYMS HAYYHOT'O 3HAHUS OT HEHAYYHOI0; JIOTUKA
Hay4HOT'O UCCJIEA0BAHUS; CTPYKTYpa HAYYHOTO 3HAHUS; MEXaHU3MBbI
ITIOPOKJAEHNS HOBOT'O 3HAHMSA; HaAy4YHasl PAallHOHAJIBHOCTD; 3aKOHOMEPHOCTH
HCTOPUM HAyKH; B3aMMOJEHCTBHE HAYKH U KYJIbTYpPbl; OCHOBAHMS HAYKH; LICH-
HOCTH HayKH; 3TOC HayKH U Ap. Bce OHM BBITEKAIOT U3 HEHTPAIbHON TPOOIEMBI
bunocopuu Hayku — npodaemsl pocma (pazeumus) HAy4HO20 3HAHUA.

2 dusnocodus HayKH B BOIpocax U oTseTax. Poctos n/J1, 2006. C. 5.
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The subject and the basic concepts of the modern philosophy of science

Historically, the philosophy of science as a branch of the philosophical
knowledge was developed on the basis of interpretation of the natural and the
logical-mathematical sciences (those in the English tradition referred to as
science) leaving aside the reflection of the social and humanitarian sectors
(referred to as humanities). This fact must always be borne in mind in the study
of the philosophy of science.

e Approaches to the study of science

The multilateral nature of science necessitates its comprehensive study. In
this regard, there are three approaches.

The logical-epistemological approach focuses on understanding the
cognitive aspects of science. In this approach, science is seen as some kind of
autonomous entity (the variety of cognitive activity distracted from their
carrier). The focus of the epistemologists is on the logic and the methodology of
scientific knowledge. Historically, the logical-epistemological approach was the
first, and for a long time it was the leading trend in the study of science.

The sociological approach is aimed at the study of science from its
carrier — the community of scientists. Its focus is on the internal relations in the
scientific community, on the standards of the conduct of scientist, on the value
of science as well as the relationship between the scientific community and other
social groups and institutions.

The culturological approach explores the science in the broader context
of the socio-cultural interactions in order to identify its relationship with more
general social and cultural bases of the human activity not abstracting from the
real conditions of the activity of the subject of the science but taking into
consideration the diversity of the external cultural factors that affect the
development of the methods and the forms of the scientific activity.

e Positivist tradition in the philosophy of science

The source of growth of the scientific knowledge and the driving forces of
the development of the scientific knowledge is the most important question of
the philosophy of science. For a long time, the source of the cognitive
capabilities of the science was considered a metaphysical (philosophical)
knowledge. This idea was the basis of the transcendentalist concepts that
emerged in antiquity and was recognized as the undeniable up to the middle of
the XIX-th century. Its essence can be expressed by the formula "The
philosophy is the science of sciences”, which emphasizes the epistemological
priority of the philosophy with respect to the science and its fundamental,
leading role. However, since the XIX-th century in the scientific community the
desire to free oneself from the philosophy matures, and the concept loses its
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IIpeaMeT 1 OCHOBHBIC KOHLENIMU COBPeMeHHOM (puitocopuu HayKu

Ucropudecku cloxuioch Tak, 4to puiaocodusi HAaykKu Kak OTpacib
¢dbunocodckoro 3HaHus pa3BUBaAIaCh HA OCHOBE OCMBICIICHUSI €CTECTBEHHBIX U
JIOTUKOMATEMaTUYECKUX HAyK (T€X, YTO B aHTJIOSI3bIYHON TPAJIULIUH
0003HaYarOT Kak SCIENCE), OCTaBJIsIsl B CTOPOHE Pe(ICKCHIO COIIMAIbHO-
I'YMaHHUTapHBIX OTpacie (0003HavYaeMbIX Kak humanities). 3To 06CTOSATENILCTBO
BCErJa Ha/Jl0 UMETh B BUIY MPU U3yYeHUU (HUI0ocoPuu HaAyKH.

e [Toaxoapl K Hcc/IeI0BAHUIO HAYKH

MHOTOCTOpOHHUH XapakTep Hayku 00yCIOBIMBAET HEOOXOAUMOCTD €€
KOMIUIEKCHOTO U3y4eHUs. B 3Toii CBsI3M BBIACNSIOT TPU MOJIX0/1A.

JIoruko-3mucTeMoJIOrHYeCKUii MOAXO0/1 HAPABIIEH HA OCMBICIICHUE
KOIHUTHBHBIX aCIIEKTOB Hayku. B paMkax 3Toro nojaxoja Hayka paccmar-
pUBaETCs B KaUeCTBE HEKOEH aBTOHOMHOM CYIIHOCTH — Pa3HOBUHOCTH
MO03HABATEIBHOM 1€ITebHOCTH, OTBJICYEHHOU OT CBOETO HOcUTeNs. B ieHTpe
BHUMAaHUS SMTUCTEMOJIOTOB — JIOTHKA M METO0JIOTHUS Hay4dHOro no3Hanus. Hcro-
PUYECKH JIOTUKO-3MUCTEMOIOTUYECKHUM MOX0 ] ObLT MEPBBIM U JAOJTOE BpeMs
JTUAUPYIOUIUM HAIpaBiICHUEM B U3YUCHUH HAYKH.

Couuosiornyeckuii MoaXo/1 HaIEJIeH Ha U3yYeHUE HAYKH CO CTOPOHEI €€
HOCHTENSl — co00IIecTBa yUeHbIX. B ero hokyce HaXoasTCs BHYTPEHHHE OTHO-
IICHHS] B HAYYHOM COOOIIECTBE, HOPMBI ITOBEJICHUSI YUEHOTO, IIEHHOCTH HAaYKH,
a TaKe B3aMMOOTHOIIIEHUS HAYYHOT'O COOOIIEeCTBA C IPYTUMHU COLIMAIbHBIMU
rpynnamMu U UHCTUTYTaMHU.

KyabTyposorudyeckuii moaxoj uccienyeT HayKy B IIMPOKOM KOHTEKCTE
COLIMAJIEHO-KYJIbTYPHBIX B3aMMOJICHCTBHM C 1I€TBIO BBISIBICHUS €€ CBSI3U C
6osee oOUUMU COIMOKYIBTYPHBIMU OCHOBAHHUSIMU YEJIOBEUECKOM JEATENb-
HOCTHU, HE a0CTParupysch OT peajbHBIX YCIOBUN NEATEIBHOCTH CYObEKTA
HAyKH, a YYUTHIBas BCE pa3HOOOpa3re BHEIIHUX KYJIbTYPHBIX (DaKTOPOB,
BJIMSIOIIMX Ha pa3BUTHE CIIOCOOOB U ()OpM HAYUHOH AESITEIbHOCTH.

e IlozuTuBHucTCKasA Tpaauuus B puinocopuu HayKu

HcTounuku pocTa HAyYHOTO 3HAHUS, IBIKYIIME CUITBI PA3BUTHS
HAyYHOTO MO3HAHUS — BaKHEHIINI Bompoc dhunocodun Hayku. [[nurensHoe
BpPEMSI ICTOYHUKOM TTO3HABATEIHHBIX BO3MOKHOCTEH HAYKH CYUTAIOCH
Metadmzndeckoe (pumocodckoe) 3HaHNE. ITO MPEACTABICHUE OBLIO MOJOKEHO
B OCHOBY TPaHCUEHACHTAIMCTCKONW KOHLIETIIINY, BO3HUKIIEH B AMOXY
AHTUYHOCTH M IIpU3HaBaBIeiics 0eccriopHoit 10 cepeaunbl X1X B. CyTh ee
MOXET OBITh BhIpaxkeHa Gopmynon «Punocodust — HayKa HAYK», KOTOpas
MOTYEPKUBAET MUCTEMOJIOTUYECKUNA MPUOPUTET (PUIIOCOPUU MO OTHOUIEHUIO
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The subject and the basic concepts of the modern philosophy of science

influence. In the 30-s of the XIX-th century, this mentality of the scientists has
been theoretically documented and justified in the concept of positivism of
A. Comte, G. Spencer, and J. Mill. The essence of the positivist concepts clearly
expressed by August Comte: "Science is the philosophy itself". This formula
means that the philosophy has executed its historic mission with respect to
science. It certainly played a positive role as required in the birth of science in
general, and in the emergence of many scientific fields. However, by the XIX-th
century, science has found its own solid foundation: it accumulated a large
amount of the factual material, and strengthened the methodological and the
methodic infrastructure, and created a significant number of its own theoretical
constructs. Nowadays, the attitude towards the philosophy radically changed, the
problem was seen in avoiding the philosophical way of thinking, its notional
speculations in science. It was believed that the metaphysical exploration
destroys the precise and empirically testable scientific theories. Moreover, there
were appeals to rebuild the philosophy itself so that it corresponds to the canons
of the specific scientific and positive knowledge — clear, strict, logical, accurate,
and certified.

According to the positivists, the benefits of the close connection of the
concrete sciences with the philosophy are questionable, and the damage is
obvious. For the specific scientific theories, the only (albeit not absolutely
reliable) basis and the criterion of their truth should only be the extent of their
compliance with these experiences, the results of systematic observation,
measurement, experiment or statistical data.

The history of science shows that the positivist conception largely reflects

the real scientific practice of the large number of those that do not know the
philosophy deeply, nevertheless, successfully working scientists. However, in
general it cannot be considered consistent. Most of the outstanding creators of
the new theoretical concepts (A. Einstein, N. Bohr, W. Heisenberg,
V. Vernadsky, N. Wiener, I. Prigogine, et al.) intentionally and knowingly use
the cognitive potential of the philosophy as the nomination and the justification
of their research programs. How can we explain their commitment to the
philosophical knowledge?
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K HayKe, €€ OCHOBOMOJIAraolyto, JUIUPYIollyto posib. OgHako, HaunHas ¢ XI1X
CTOJIETHS] B HAYYHOM COOOLIECTBE BBI3PEBAET CTPEMIIEHHE OCBOOOIUTHCS OT
oneku punocoduu, U 3Ta KOHIENIUS yTpauuBaeT cBoe BiausiHue. B 30-e rr. XIX
B. I0I00HOE€ YMOHACTPOEHUE YUEHBIX OBLIO TEOPETUUECKU O0OPMIIEHO U
o0ocHoBaHoO B koHuenuuu no3utuBuzMa O. Konrom, I'. Cnencepom, Jxx. Mui-
neM. CyIHOCTh NO3UTUBUCTCKON KOHIENMH 4eTko Bolpa3uin O. Kont: «Hayka
—caMma cebe puocodusin.Ita popMyna 03HAYAET,YTO CBOIO UCTOPUUYECKYIO
MUCCHIO (prstocousi MO OTHOLIECHUIO K HayKe ucnonHuia. OHa, 6e3yclioBHO,
ChIrpaia HEOOXOIUMYIO MOJIOKUTENBHYIO POJIb KaK B POXKACHUN HAYKH B LIEJIOM,
Tak ¥ B BOSHUKHOBEHWU MHOTHX Hay4dHbIX oTpacieid. Ognako k X1X B. Hayka
oOpena cOOCTBEHHBIN MTPOUHBIN (PYHIAMEHT: HAKOIMMIIa OOJIBIIIOE KOJIMUECTBO
(akTHYECKOro MaTepuaa, yKkpenuia MEeTO10J0THYECKYI0 1 METOJUYECKYIO
OCHAILIEHHOCTb, CO3/1aJIa 3HAUUTEIHHOE YUCIO COOCTBEHHBIX TEOPETUUECKUX
noctpoenuii. Tenepr oTHOIIEHUE K HUITOCOPUN KapAUHATBHBIM 00pa3omM
U3MEHWJIOCH, 3a]1a4a BUJIENACh B TOM, YTOOBI HE JOMYCTUTH (pritocoPpckuii
CTHJIb MBIIIJICHUS, €T0 YMO3PHUTENbHBIE CIIEKYIISIUU B HAyKy. CUUTAIOCH, UTO
MeTahu3nuecKre U3bICKaHUS pa3pyIlIaloT TOYHbIE U SMIIMPUYECKHU TTPOBE-
psieMble Hay4yHble Teopud. boiiee Toro, craiv 3By4arh IPU3bIBBI IEPECTPOUTH
camy uocoduio TakuM 00pa3zom, 4TOObI OHA COOTBETCTBOBAJIA KAHOHAM
KOHKPETHO-HAY4YHOI'0, IO3UTUBHOIO 3HAHUS — $SICHOTO, CTPOrOro, JOTUYHOTO,
TOYHOI'0, YJIOCTOBEPEHHOTO.

CornacHo NO3UTUBHUCTAM, 0JIb3a OT TECHOM CBSI3M KOHKPETHBIX HAYK C
dunocoduelt coMHUTENbHA, a Bpe — oueBUeH. JJI1 KOHKpETHO-HAYYHBIX
TEOPHI €TMHCTBEHHOM, IMTYCTh U HE aOCOJIOTHO HAJIC)KHOU OCHOBOM U
KPUTEPUEM MX UCTUHHOCTH JIOJKHA OBITh TOJBKO CTETIEHh HX COOTBETCTBUS
JAHHBIM OIIBITA, PE3YJIBTATAM CUCTEMATHYECKOr0 HaOIIOEHUS, U3MEPEHN,
HKCIIEPUMEHTA WM CTATUCTUYECKUM JAHHBIM.

HcTopurs Hayky Mokasana, yTo MMO3UTUBUCTCKAs KOHLIETIHSI, BO MHOIOM
OTpa’kaeT peajbHyI0 HAYYHYIO MPAKTUKY OOJIBIIOTO YKCa HE 3HAIOUIUX
riyooko uocoduio, TeM HE MEHee, YCTIEITHO paboTaromux yueHbiXx. OqHako,
B LIEJIOM, €€ HEJIb3s IPU3HATH COCTOSTENbHON. BONBIIMHCTBO BBIAAIOIIUXCS
co3zaresnei HOBbIX TeopeTuueckux Konueniumii (A.DQvnmrelin, H. bop, B. I'elizen-
oepr, B. Bepnaackuii, H. Bunep, . [Ipuroxxun u ap.) neneHanpasieHHO,
CO3HATEJIBHO UCIOJB3YIOT KOTHUTUBHBIN MOTeHIMAN Gpuiiocopuu Kak npu
BBIJIBI)KEHUH, TaK IPU 0OOCHOBAHUH CBOUX HCCIIEIOBATEIBCKUX MPOTPAMM.
UeM MOKHO O0BSICHUTD UX MPUBEPKEHHOCTD (priiocohckoMy 3HAHUIO?
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Firstly, by deep understanding that the scientific theories are not deduced
from the empirical experience directly and logically, but are arbitrarily
constructed by thinking and are kind of built on top of the experiment material
as its theoretically explanatory schemes. Secondly, by understanding that the
same experience can, in principle, be compatible with different (often mutually
exclusive) theoretical schemes (for example, the wave and the corpuscular
theory of light), and this does not give enough reason to make the final choice in
favor of a scientific hypothesis. In this situation, it is appropriate to use, as an
additional factor influencing the choice of one of the competing theories, its
(scientific hypothesis) compliance with the philosophical ideas that have already
proven themselves in various fields of science and culture.

For continuous playback of the positivism as a natural state of mind of the
scientists, there are serious and objective reasons: according to the figures cited
by Lebedev in his study, the structure of the scientific activity of about 97 % are
empirical and applied research and development the success of which is directly
unrelated to the professional knowledge of the philosophy. The positivism is
wrong in the sense that it absolutizes this setting, and tries to apply it to the
entire scientific activity. It is safe to assert that the progress in science is
impossible without the 3 % of theoretical scientists who create new fundamental
lines of the scientific researches; they are the ones who actively use cognitive
resources of the philosophy?.

Many positivists were convinced of the possibility of constructing a
"good" scientific philosophy the essence of which comes down to the general
conclusions of the natural and social sciences and humanities. This idea was
developed in the neo-positivism (the 30-s of the XX-th century), a prominent
representative of which L. Wittgenstein believed that the main purpose of the
philosophy is the logical clarification of thoughts. According to neo-positivists
the subject of the philosophy should be the language (especially the language of
science) as a way of expressing the knowledge and the work on the analysis of
this knowledge and capabilities of its expression in language.

Neo-positivism (logical positivism) was characterized by: a) the
absolutization of the formal-logic and language issues; b) hypertrophy of the
artificially constructed languages to the detriment of the natural ones; c)
concentration of the research efforts on the study of "ready" knowledge
excluding its genesis, formation, evolution (antihistoricism); d) by reduction of

% Introduction to the history and philosophy of science / ed. by Lebedev. M., 2005. P. 120-121.
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Bo-niepBbIx, riTy0OOKUM MOHUMaHUEM TOTO, YTO HAyYHbIE TEOPUU
HaMpsMY0, JIOTUYECKU HE BBIBOISITCS U3 AYMIIUPUUYECKOTO OIbITA, a
MIPOU3BOJILHO KOHCTPYUPYIOTCS MBIIIJIEHUEM U Kak Obl HaICTpauBalOTCA HaJl
OTBITHBIM MAaTE€PUAJIOM B KAUE€CTBE €TI0 TEOPETUUECKU 0OBSICHAIOMMX cxeM. Bo-
BTOPBIX, OCO3HAHHEM TOTO, YTO OJWH U TOT K€ OIBIT MOXKET ObITh, B PUHITUIIE
COBMECTHUM C pa3HbIMU (4aCTO B3aMMOHUCKIIIOYAIONUMH) TEOPETUYESCKUMU
cxemaMu (K MpuMepPY, BOJHOBAsI M KOPIYCKYJIsIpHAsi TEOPUS CBETA),a 3TO HE
JIaeT JOCTATOYHO OCHOBAHUU JIJISl TOTO, YTOOBI C/IeJIaTh OKOHYATEIBHBIN BEIOOD
B TOJIH3Y TOM WJIM MHOW HAy4YHOU TUTOTE3bl. B mMom00HOM CUTyaluu yMEeCTHO
UCIIOJIH30BaTh B KAUE€CTBE JOTOJHUTEIIBHOTO (DaKTOpa, BIUSIONIETO Ha BEIOOP
OJIHOW U3 KOHKYPUPYIOUIUX TEOPUI, €€ COOTBETCTBUE TeM (Ppuiocockum
ujesiM, KOTOPBIE YKe ce0s 3apEKOMEHI0BAJIA B PA3JIMUHBIX 00JIACTAX HAYKH U
KYJbTYPHI.

J17151 TOCTOSIHHOTO BOCIIPOU3BEICHUS MO3UTHBU3MA B KaU€CTBE
CTUXUIHOTO YMOHACTPOCHHUSI YUECHBIX UMEIOTCS CePhE3HbIC 00HEKTUBHBIC
OCHOBAHHUS: 11O JJAHHBIM, KOTOPBIEC MPUBOJIUT B CBOEM UCCJIEIOBAHUU
C.A. JleGeneB, B CTpYKType HAy4YHOU JESITEIILHOCTH IpuMepHO 97 % 3aHuMaioT
SMIIUPUYECKHUE U MPUKIIAIHbIE UCCIIEIOBAHUS U Pa3pabOTKH, yCIIEX B KOTOPBIX
HANpPSIMYI0 HUKaK He CBA3aH C MPo¢deCcCHOHANIBHBIM 3HAHUEM (PHIOCOPUH.
[To3uTHBHU3M HE TIPAB B TOM CMBICJIE, YTO a0CONMIOTU3UPYET MOAOOHYIO
YCTAHOBKY U IMBITAETCSA PACIPOCTPAHUTD €€ Ha BCIO HAYYHYIO JEATEIbHOCTD.
MOKHO cMeNo yTBEpkKAaTh, 4TO IMIPOTPECC B HaAyKe HEBO3MOXKEH 0e3 Tex 3 %
YUEHBIX-TEOPETUKOB, KOTOPBIE CO3/Ial0T HOBbIE (h)yH/IaMEHTAbHbIC
HaIlpaBJICHUS HAYyYHBIX UCCJIEA0BAaHUN, UMEHHO OHU aKTUBHO HCIIOJIB3YIOT
KOTHUTHBHBIE pecypchl punocodun®,

MHorue mo3uTUBUCTHI OBUTH YOEKIEHBI B BO3MOKHOCTH TTOCTPOCHHUS
«XopoIeiy, HaydyHo# Gpunocoduu, CyTb KOTOPOH CBOJAUTCS K OOIIMM BBIBOJAM
U3 €CTECTBEHHBIX U COI[MATBbHO-TYMaHUTAPHBIX HAYK. JTa UJies NOTyqriia
pa3sutue B Heonozutuu3Me (30-e rr. XX B.), BUIHBINA MTPEICTABUTEIIb
koToporo JI. Butrenmmreitn cunrain, 4To OCHOBHAs 1eNb pumocopuu  —
JIOTUYECKOe MposiCHEHUE MbIciel. [To MHEHHIO HEONTO3UTUBUCTOB, MPEIMETOM
dunocopun qomKEH OBITH S3BIK (ITPEXKIE BCETO S3BIK HAYKH) KaK CIIOCO0
BBIpaKEHUS 3HAHUS, a TAKXKE JACATEIbHOCTD [0 aHAJU3Y ATOT0 3HAHUS U
BO3MOKHOCTEH €ro BbIpaKEHUS B SI3bIKE.

JIJ11 HeOMO3UTUBU3MA (JIOTUIECKOTO TTO3UTHBU3MA) OBUTH XapaKTepHBI: a) a0-
coyroTu3anus GopMabHO-TOTUUECKON U SI3BIKOBOM MpoOIeMaTuku; 0) rumep-
TpoHsl UCKYCCTBEHHO CKOHCTPYHMPOBAHHBIX SI3bIKOB B YIIEPO €CTECTBEHHBIM;

* Beezienue B ucroputo 1 hunocoduio Hayku / noa pen. C. Jebenesa. M., 2005. C. 120-121.
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the philosophy to a formal analysis of the language of science; e) by ignoring the
socio-cultural context of the knowledge functioning. Those shortcomings were
attempted to overcome by representatives of the post-positivism that emerged in
the 60-s of the XX-th century (“late” K. Popper, T. Kuhn, I. Lakatos,

P. Feyerabend, S. Toulmin, M. Polanyi, et al.). In the focus of their attention is
the problem of the growth and the development of the scientific knowledge.

This problem has three aspects:

1. What is the essence of the dynamics of science? Is it just a gradual
evolutionary change (increase in the scope and content of the scientific truths) or
Is it a development (changes with jumps, revolutions, qualitative differences in
views on the same subject)? 2. Is the dynamics of the science cumulative (in
general) process or is it anti-cumulative containing permanent abandonment of
the earlier views as inadequate, disparate entering into conflict with the new
system, and replacing their views? 3. Can one explain the dynamics of the
scientific knowledge only by its self-transformation or by a significant influence
of the non-scientific (socio-cultural) factors as well?

Karl Popper (1902-1994) considers the knowledge of any form not only
as complete, but a changing, evolving system.

With regard to science he bases on the principle of fallibilism according to
which the scientific and theoretical knowledge is essentially hypothetical, and is
subject to errors; the scientific theories are wrong in principle, no matter how
they may be subjected to inspection. Widely used empirical verification
procedure as a means of knowledge certificate for the truth suffers from the
logical incorrectness: the truth of the investigation which is resulted from the
premises does not guarantee the truth of the premises themselves. In this light,
the problem of the growth of the knowledge does not assume the distinction
between the truth and delusion, but the demarcation between scientific and
unscientific knowledge.

To this end, K. Popper proposes the procedure of the falsifiability of the
theory an alternative verification: the knowledge that claims to be scientific
should at least be refutable in principle. A theory that explains everything cannot
be scientific. With its seeming paradoxicality the falsification principle has
profound epistemological and logical justification. No less important ethical
aspect of the principle of falsification — it does not allow a scientist to remain in
a state of euphoria, self-admiration, self-critical, and contributes to the
consolidation of its position.
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B) KOHIIEHTPALIHS UCCIEA0BATEIbCKUX YCUINI HA U3YUYEHUH «TOTOBOTO»,
CTaBIIETo 3HaHUA 0€3 y4yeTa ero reHe3rca, CTaHOBJICHUS, IBOJIIOLIUU
(anTHHCTOPU3M); T) cBeieHHE Pritocopuu K HopManbHOMY aHAIH3Y SI3bIKa
HayKu; 6) UTHOPUPOBAHUE COLIMOKYJIbTYPHOI'O KOHTEKCTa (PYHKIIMOHUPOBAHUS
3HaHus. Ha3BaHHbIE HEAOCTATKU CTPEMUIUCH IPEOOJIETh IPEICTABUTENN
MOCTNO3UTHBU3MA, Bo3HUKIIEro B 60-¢ rr. XX B. («no3auuii» K. [lonnep, T. Kyn,
N.Jlakatoc, [1.®eitepadenn, Ct.Tyamun, M.Ilonanu u np.).B uentpe ux
BHUMaHUA NMpodiieMa pocTa, pa3BUTHS HAYYHOTO 3HAHUS.

Ota npobiieMa UMEeT TPH ACTEKTa:

1. Uto cocTaBiseT CyIHOCTh JUHAMUKH HAyKH? DTO MPOCTO
MOCTETEHHOE HBOJIIOIIMOHHOE U3MEHEeHHEe(yBelInYeHuEe 00beMa U COIepKaHUS
HAyYHBIX UCTHH) WIH pa3BUTHE (M3MEHEHUE CO CKaYKaMH, PEBOIIOIUSIMU,
KayeCTBEHHBIMU OTIMYMSAMH BO B3IJIs,IaX HA OJUH U TOT Xe npeamer)? 2. SB-
JSIeTCS JIM TMHAMMKA HAYKH MPOIECCOM B I[EJIOM KyMYJISTUBHBIM
(HAKOMIUTENBHBIM ) MJIM AaHTUKYMYJISITUBHBIM, COJIEPKAIIUM TTOCTOSTHHBIN OTKa3
OT MPEXHUX B3TJISAI0B KaK HEaJeKBATHBIX, HECOM3MEPUMBIX, BXOJIAIINX B
IPOTUBOPEUNE C HOBBIMH, CMEHSIOUTUMHU UX BO33peHussMU? 3. MoXHO Jin
OOBSCHUTH JUHAMUKY HAYYHOTO 3HAHUS TOJBKO €ro CAMOM3MEHEHHEM HIIU
TaK)Ke CYIIECTBEHHBIM BIMSHUEM HAa HETO BHEHAYUYHBIX (COIMOKYIbTYPHBIX)
dakTopoB?

Kapa Honnep (1902-1994 rr.) paccMaTrpuBaeT 3HaHUE B JII000# €ro
¢dbopMe He TOJIBKO KaK 3aKOHUEHHYIO, HO U3MEHSIONIYIOCS, Pa3BUBAIOIIYIOCS
CUCTEMY.

[TpuMeHuTENBHO K HAYKE OH UCXOIUT U3 MpUHIMNA GauOnIn3ma,
COTJIaCHO KOTOPOMY HAYyYHO-TEOPETUYECKOE 3HAHUE HOCHUT MPUHITUTTHATBHO
TUIOTETUYECKUN XapaKTep, MOABEPKEHO 320y ICHUSIM, HAyUYHbIe TEOPUH B
MIPUHITUIIE OITMOOYHBI, KAKUM OBl TPOBEPKAM OHU HU mojBepranuck. [llupoko
MpUMEHsIeMas POIIeypa SMIIUPUIECKON BeprUUKAIINK B KAYECTBE CPEJICTBA
YIOCTOBEPEHMS 3HAHUS HA HCTUHHOCTD CTPAJIaeT HA CAMOM JIEJIE JIOTHYECKOM
HEKOPPEKTHOCTBIO: UCTUHHOCTBH CJIEJICTBHUS, BBIBOAUMOIO U3 IOCBIJIOK, HE
rapaHTHPYeT HCTUHHOCTU CaMUX MOCBUIOK. B 3TOM cBeTe mpobiemsl pocta
3HAHUS MPEIOoaraeT He pa3rpaHUuYeHUe UCTUHBI OT 3a0TyKI€HHUs, a IPO-
BEJICHUE JIeMapKalui MEXAy 3HAHUEM HayYHbIM U HEHAYUYHBIM.

C aroit uensto K. [lonmnep npeasiaraetr B Ka4eCTBE allbT€PHATUBBI BEPU-
dukammu nporenypy onpoBepKUMocT  ((hanbCuGUIMPYyEMOCTH ) TEOPUH:
3HAaHME, IPETEHAYIOIIEE Ha HAYYHOCTh, JOJDKHO XOTs Obl B IPUHILIUIIE OBITH
OnpoBepKUMO. Teopusi, KOTOpasi OOBACHSET BCE, HE MOXKET ObITh Hay4yHOU. [Ipu
CBOEH BHEIIIHEW MapaJOKCaIbHOCTH, PUHLKI (panbcupUKaluu UMEeT ri1y0oKoe
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Thus, according to K. Popper, the growth of the scientific knowledge is
the nomination of the scientific hypotheses and their subsequent denial; it is the
process of troubleshooting, "Darwinian selection”, repeated overthrow of the
scientific theories and their replacement by better ones.

K. Popper formulates three basic requirements for the growth of
knowledge:

1. A new theory must be based on a simple, new, productive, and unifying
idea. 2. It should be more productive as a tool for the study of the phenomena
that have not yet been observed. 3. A good theory must withstand rigorous
testing. The necessary means for the growth of the science are the language,
problem formulation, emergence of the new problematic situations, competing
theories, mutual criticism in the process of discussion.

Thomas Kuhn (1922-1995) proposed a model of the historical and
scientific process that periodically alternates two basic phases: the period of
"normal science™ where the paradigm reigns; and the stage of "the scientific
revolution™ associated with the collapse of the paradigm, with the competition
between the alternative paradigms, the victory of one of them and the transition
to a new period of "normal science".

Elaborating on the concept of the "paradigm”, T. Kuhn introduces the
concept of "disciplinary matrix", the most important elements of which are:

1. Symbolic generalizations which are of the purely formal character.
These are the laws and definitions of certain terms of the theory expressed in the
logical-mathematical formulas 2. Philosophical bases of the paradigm that
define the way of vision of the universum. For example, such a well-recognized
prescription as "all phenomena exist due to the interaction of atoms".

3. Valuable settings that influence the choice of the research directions.
4. Common examples of the solutions to certain problems.

The "normal science" period is characterized by a state of complete
consensus of the scientific community with the dominant paradigm. This stage is
of the quiet and evolutionary development of science in the framework of
generally accepted notions of the subject and methodological standards.
However, the accumulation of the new facts the heuristic, explanatory and
prognostic resources of the dominant paradigm start to run out and lead to its
crisis. The latter, according to T. Kuhn, is a crisis of the inherent methodological
prescriptions. Their bankruptcy stimulates the search for the new prescriptions. The
result of this process is a scientific revolution (the complete or partial replacement
of the old paradigm by a new paradigm incompatible with the old one).
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JIOTUYECKOE U 3MHUCcTEMOIornyeckoe odocHoBanue. He menee 3naunma 3tu-
Yyeckas CTOpoHa NpUHLMNA (anbCU(PUKALUKA — OH HE MO3BOJISIET YUEHOMY Mpe-
OBIBATh B COCTOSIHUU AU (OpHUH, CAMOIIOOOBaHMS, CIOCOOCTBYET YIIPOUEHHIO €TO
CaMOKPUTHUYECKOW MTO3ULINU.

Takum obpazom, o K. [lonmepy, pocT Hay4yHOr0 3HaHUA 3aKIIOYAETCS B
BBIIBUOKEHUHU HAYYHBIX TUIIOTE3 € TOCIEAYIOIUM UX ONPOBEPKEHUEM, OH €CTh
MPOLIECC yCTPAaHEHHUs OMMOO0K, <«JapPBUHOBCKHI OTOOP», MOBTOPAIOIIEECS
HUCIIPOBEPKEHUE HAYYHBIX TEOPUI U 3aMeHa UX JIYUIIUMH TEOPHUSIMHU.

K. [Nonmep hopmynupyer Tpu OCHOBHBIX TPEOOBaHUS K POCTY 3HAHUS:

1. HoBas Teopusi JoJIKHA UCXOAUTH U3 MTPOCTOM, HOBOM, MJIIOJJOTBOPHOIA,
oOwveuHstomen uaeu. 2. OHa goikHa ObITh O0JIee TIOAO0TBOPHA B KAUECTBE
MHCTPYMEHTA UCCIIEIOBAHUS TEX SIBIEHUM, KOTOPBIE 1O CUX MOp HE
Ha0o1anuCh. 3. Xopolias TeOpHs T0JKHA BbIIEPKUBATH CTpOorue npoBepku. K
HEOOXOIMMBIM CPEJICTBAM POCTAa HAYKH UM OTHOCSITCS: SI3bIK, POPMYIIUPOBKA
po0JieM, MOSIBJIEHWE HOBBIX MPOOJIEMHBIX CUTYAlMi, KOHKYPUPYIOIINE TEOPHH,
B3aUMHas KpUTUKA B IPOLIECCE JUCKYCCHH.

Tomac Kyn (1922-1995 rT.) npeanokuia MOAEIb HCTOPHUKO-HAYTHOT'O
npolecca, NIEPUOJUIECKH YepeyIoIIero B ce0e 1Ba OCHOBHBIX 3Tara: Mepuo/
«HOPMAaJIbHOU HAyKW», Ie 0e3pa3iesibHO TOCIOCTBYET Mapaaurma, u sTar
«HAYYHOH PEBOIIOLMMNY, CBA3aHHBIN C pacnagoM NapaaurMbl, KOHKYPEHIIUEN
MEX1y aJIbTepHATUBHBIMU NapaurMaMu, To0e10i OJHOM U3 HUX U MEPEX0I0M
K HOBOMY [IEPUOAY «HOPMAaJIbHON HAYKH».

KonkpeTusupys nouarue «napaaurma», KyH BBOAUT NOHATHE «IUCLIH-
IUIMHAPHAs: MAaTPULIA», BAXKHEUIIIMMU 3JI€EMEHTaMU KOTOpou saBisitores: 1. Cum-
BOJINYECKHE 0000IIEeHNsI, KOTOPhIE UMEIOT YUCTO (DOPMabHBINA XapakTep. ITO
3aKOHBI U ONPEJEIECHUS HEKOTOPBIX TEPMUHOB TEOPHUH, BBIPAKEHHBIE B JIOTHKO-
MaTemaTuueckux popmynax 2. @unocockre OCHOBaHUS MapagurMbl, 3a/1a10-
niye cnocod BuAeHUS yHHBepcyma. Hanpumep, Takoe oOLenpru3HaHHOE Ipe-
MHUCaHKE, KaK «BCE SIBICHUS CYLIECTBYIOT Oy1arojiapsi B3auMOJICHCTBUIO aTOMOBY
3. LleHHOCTHBIE YCTaHOBKH, BIMSIOIINE HA BEIOOP HAIIPaBJICHUS UCCIIEIOBAHNUS.
4. OOmenpuHsAThIe 00pa3Ilbl PEIICHUS ONMPEACICHHBIX MPOOIIEM.

Ileprosr «HOpMaIbHON HAYKH» XapaKTEPU3YETCsI COCTOSTHUEM MTOJIHOTO
COIJIacHsl HAyYHOTO COOOIIECTBA € TOCMOJICTBYIOMICH MapagurMon. To CTaaus
CHOKOMHOTO, 3BOJIIOLIMOHHOTO Pa3BUTHUSI HAYKU B paMKaX OOIICTPUHATHIX
IIPEIMETHBIX MPEICTABICHUN U METO0JIOrHYeCKuX HOpM. OTHAKO 1O Mepe
HAKOIUIEHUS HOBBIX (DAKTOB 3BPUCTHUYECKUE, OOBSICHUTEIbHBIE U IPOTHOCTUYECKHUE
peCypchl TOCHOACTBYIOIIEH MMapaJurMbl HAUMHAKOT UCTOIATHCSA U IPUBOJAT K €€
kpusucy. [locnennnii, mo KyHy, €CTh KpU3UC NPUCYIINX €U «METOOIOTHYECKUX
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During a scientific revolution a process such as the change of the
"conceptual grid" through which scientists viewed the world takes place.
Changing the "grid" makes it necessary to change the rules and the
methodological requirements. Scientists discover that the rules are no longer
suitable, and begin to select another system of rules that can replace the
previous, and shall be based on the new "conceptual grid". For these purposes,
scientists tend to turn to the philosophy with the purpose of discussing the
fundamental provisions which was not typical for the period of "normal
science." At the same time the abolition of the old methodological rules should
not be their "bare denial”, but instead "withdrawal” with maintaining a positive.

The merit of T. Kuhn is that in the concept of paradigm he expressed an
idea of a premised knowledge showing that the formation and development of
the knowledge is carried out in a space of prerequisites, in some environment
that generates them (prerequisites). Equally important is his idea of an
evolutionary-revolutionary character of the scientific development that meets the
universal dialectical law of the guantitative (qualitative transformations). At the
same time, however, the philosopher was unable to clearly point out the patterns
that cause periodic revolutions in science.

The basic term of the concept of science of Imre Lakatos (1922-1974) is

"the research program” which is a basic unit of the development and evaluation
of the scientific knowledge. I. Lakatos presents science as a battle-field for the
research programs. The "research program™ refers to the series of successive
theories united by a set of the fundamental ideas and methodological principles.
Any scientific theory should be evaluated together with its auxiliary hypotheses,
initial conditions and in line with previous theories (series of theories). The
"research program” structure includes: a) "hard core™ (a complete system of the
fundamental first principles continued in all theories of this program);
b) "protective zone" consisting of auxiliary hypotheses and ensuring the safety
of the "hard core" from the denials; it may undergo modifications, and be
partially or completely replaced by a collision with counterexamples; c) the
regulatory, methodological rules-regulatives prescribing what ways are the most
promising for further study (“positive heuristics"), and what ways to avoid
("negative heuristics").
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npeanucanuiiy. x 6aHKpOTCTBO CTUMYJIMPYET MOUCK HOBBIX MPEANHCAHUIM.
PesynbraTom 3TOr0 mpouecca sSBiIseTcs HaydyHasi pEBOJIIOLUS — ITOJTHOE WIH
YaCTUYHOE BBITECHEHUE CTApOU MapagurMbl HECOBMECTUMOM ¢ HEM HOBOM
[apagurMmon.

B xone HayyHOH peBOIIONUH IPOUCXOIUT TAKOU IPOLIECC, KAK CMEHA
TIOHSTUINHOM CETKM», YEPE3 KOTOPYIO YUEHBIE paccMaTpuBaiu mup. CMeHa
«CETKU»BBI3BIBAET HEOOXOJUMOCTh U3MEHEHUSI METO0JIOTUYECKUX MPaBUJI-
npeanucanuid. Yd4eHble 00OHapy>KUBAIOT, YTO MpaBuiia O0JbIle HE MPUTOIHBI, U
HAYMHAIOT OJIOUPATh IPYTYIO0 CUCTEMY MPABUII, KOTOPas MOXKET 3aMEHUTD
IPEAIIECTBYIONIYIO U OyET OCHOBaHA HA HOBOW «OHSATUMHON ceTKe». B aTux
LEeJISIX YYeHble, KaK MPaBUII0, 00paIlatoTcs 3a TOMOIIBI0 K Guiiocopuu ¢ Uebio
00CYXJIeHHUIO (PYH/TAMEHTAJIbHBIX MOJOXKEHUMN, YTO HE OBLJIO XapaKTePHO IS
epuoia «<HOpMajabHOM Hayku». [Ipu 3TOM ynpa3zaHeHHe NpeKHUX METOJ0-
JIOTUYECKUX MPABUII HE TOJKHO OBITh UX «TOJIBIM OTPUIIAHUEMY, & KCHATHEMY, C
COXpPaHEHHEM IOJIOKUTEIBHOTO.

3acmyra T. KyHa cOCTOUT B TOM, 4TO B MOHSTUU NapagUTrMbl OH BbIPa3HII
UJICI0 TIPENOCHUTOYHOCTH 3HAaHUS, NT0Ka3aB, 4YTO (GOPMHUPOBAHUE U PA3BUTHE
3HAHUM OCYILECTBIISETCS B HEKOTOPOM IIPOCTPAHCTBE IIPEATIOCHUIOK, B
HEKOTOPOU MOpOXKAAOIIEH UX cpere. He MeHee BaxkHa ero uaes SBOJIIOLUOHHO-
PEBOJIFOLIMOHHOTO XapaKTepa pa3BUTHs HayKH, OTBEUYAIOIAsl YHUBEPCAIbHOMY
IUAJIEKTUYECKOMY 3aKOHY KOJIMYECTBEHHO-KaYeCTBEHHBIX ITpeBpatieHui. 1Ipu
ATOM, OAHAKO, PUI0co( HE CMOT BHATHO yKa3aTh Ha 3aKOHOMEPHOCTH,
BBI3BIBAIOIIME IIEPUOIUYECKUE PEBOJIIOIMU B HAYKE.

OcHoBHOe noHsTHE KoHIenuu Hayku Umpe JlakaToca (1922-1974 rr.)
— «Hay4YHO-HccaenoBarenbekas nporpammay (HUIT), koTopast siBIs€TCS OCHOB-
HOW €IWHHIECH pa3BUTHUS U OLICHKHA Hay4dHoro 3HaHus. Hayky M.JlakaToc
MPEICTaBIAET KaK moJie 00phOBI HccneaoBaTenbekux nmporpamm. [lox HUTI
MOHUMAETCS CepUsl CMEHSIOUIUX APYT Apyra Teopuil, 00beIUHAEMBIX
COBOKYIHOCTBIO (DYHIaMEHTATbHBIX UJEH U METOOIOTUYECKUX TPUHIIUIIOB.
JIro0ast Hay4yHast TEOpHsl 10JKHA OLIEHUBATHCS BMECTE CO CBOMMM BCIIO-
MOTaTeIbHBIMU THUIIOTE3aMH, HAYAJIBHBIMH YCIIOBUSAMM U B Py € Npeae-
CTBYIOIIUMHU €l Teopusimu (cepusimu Teopuit). Ctpykrypa HUII BkitouaeT: a)
(OKECTKOE sIIp0» — LEJTOCTHYIO CUCTEMY (PYyHIAMEHTAIBHBIX EPBOIPUHIUIIOB,
COXPAHSIIOLIYIOCS BO BCEX TEOPUAX JAHHOW MPOrpaMMBbl; 0) «3alUTHBIN MOsACY,
COCTOSIIIMI U3 BCIIOMOTaTENbHBIX THIIOTE3 U 00ECIIEUNBAIOIINA COXPAHHOCTh
«OKECTKOTI'O AJIpa» OT ONPOBEPKEHUI; OH MOXKET MPETEPIEBATh MOAU(PHUKALINH,
OBITh YACTHMYHO WJIX MTOJHOCTHIO 3aMEHEH ITPU CTOJIKHOBEHUH C
KOHTPIPUMEPAaMHU; B) HOPMATUBHBIE, METO10JIOTUYECKUE TIPABUIIA-PET YIS TUBBI,
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The main stages in the development of the "research program" are the
progress and the regress, the border of these stages is the "saturation point”. The
growth of a mature science is in changing the "research program" (the scientific
revolution), the new program should explain what the old one couldn’t.

I. Lakatos’ particular attention is drawn to the fact that some of the
greatest "research programs" "progressed on the basis of contradictory".
Detection of inconsistencies in the "research program™ does not mean that the
development of the program should be immediately suspended; the reasonable
conclusion might be in arranging "temporary quarantine" for this contradiction
with the hypotheses for this case, and to trust the positive heuristic of the
program.

The contradiction identified in the knowledge needs to have a "temporary
quarantine” to reveal the nature of this contradiction without the rush: whether it
is logical (inconsistency, incoherence of thought) or dialectical that expresses
the real-life conflict. To this end, I. Lakatos refers to N. Bohr who in his new
quantum theory found "flagrant contradiction™ of his program with the
J. Maxwell — H. Lorentz program. N. Bohr’s genius was that the principle of
subsidiarity formulated by him in the quantum theory brought the controversy to
the status of the fundamental and authentic characteristics of the nature. Namely,
the electron behaves like a particle and like a wave. Bohr's efforts were aimed at
retaining both visual representations (corpuscular and wave) with the same right
to exist showing that although these ideas are mutually exclusive they (together
only) make it possible to complete the description of the processes in the atom.

Paul Feyerabend (1924-1984), in his concept, proceeded from the fact
that in society there are different ideological trends that have emerged in the
process of historical evolution, one of which is science. The latter is not the only
possible way to solve the cognitive problems and cannot replace the other
trends: religion, myth, different irrational approaches, magic, witchcraft, etc.
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MpEeANUCHIBAIOININE, KaKUe MTyTH HanboJiee MepCIeKTUBHBI 1JIs1 TallbHEUIIIEeTO
uccleI0BaHusl («IOJOKUTENIbHAS HBPUCTUKAY), a KAKUX MyTeH cleayeT u3oe-
raTth («HETaTUBHAs BPUCTHUKAY).

OcnoBHbiMHU 3Taniamu B pazButuu HUII aBasieTcs nporpecc u perpecc,
IPaHULA 3TUX CTAAUN — «IIYHKT HACBIIIEHUD». POCT 3penon HayKu 3aKJIF0YaeTCs
B cmeHe HUII (HayuHas peBoJroIust), mpy 3TOM HOBasi IporpaMma J0KHa
O0OBSICHUTH TO, UTO HE MOIJIAa CTapasl.

Oco6oe Buumanue U. Jlakaroc oOpaiiaer Ha TO, YTO HEKOTOPbIE BeIMYaii-
mie HUII «miporpeccupoBaiu Ha mpOTUBOPEUYNBOI 0OcHOBe». OOHApyKeHHE
npotuBopeuust B HUII He o3HavaeT, To pa3BUTHE MPOTPAMMBI I0JHKHO OBITh
HEMEJIJIEHHO MTPUOCTAHOBJICHO; Pa3yMHBIN BBIBOJ] MOKET OBITH B TOM, YTOOBI
YCTPOUTH JJIs1 TAHHOTO MPOTUBOPEUHS «BPEMEHHBIN KAPAHTUH» MPU MOMOIIH
TUIIOTE3 JJIs1 JAHHOTO CIy4dasi U JIOBEPUTHCS MOJIOKUTEIBLHON IBPUCTUKE
pPOTPaMMBI.

BoisiBIeHHOMY B 3HAHMSX TPOTUBOPEUUIO HYXKHO YCTPOUTH «BPEMEHHBIN
KapaHTUH» JJISl TOTO, YTOOBI O€3 CIEIIKU BBISIBUTH IPUPOY JAaHHOTO
IPOTUBOPEYHS: JIOTUYECKOE OHO (IIPOTUBOPEUNBOCTD, HEMIOCIIEI0BATEIIBHOCTD
MBIIUICHHS ) WIH THATIEKTUYECKOE, TO €CTh BBIPAXKAIOIIEE PEATIBHO Cy-
mecTByroniee npotupopeune. B atoit cBsa3u M.Jlakatoc ceeutaercs Ha H. bopa,
KOTOPBII B CBOEH HOBOW KBAaHTOBOW TEOPUH OOHAPY U «BOMHUIOIINE MTPOTUBO-
peuns» cBoer mporpammsl ¢ mporpammoit /. Makcsemna — X. Jlopenua.
I'ennansHoCcTh H. Bopa cocrosiina B ToMm, 4T0 chopMyTUpOBaHHBIN UM B
KBaHTOBOM TEOPUH MPUHIUI AOTOTHUTEIBHOCTH BO3BEI IPOTUBOPEUHE B
cTatyc QyHIaMEHTAIbHON U JJOCTOBEPHOU XapaKTEPUCTUKU MPUPOABL. A
MMEHHO: JICKTPOH BEJET ce0s ¥ M0J00HO0 YacTHUIle, U MOA00HO BOTHE. Y CHITHS
H.Bopa 6butn HampaBieHbI Ha TO, YTOOBI COXPAHHUTh 32 00OMMU HATJISTHBIMHU
MPECTABIECHUSIMHU, KOPIYCKYJIIPHBIM M BOJIHOBBIM, OJIMHAKOBOE ITPAaBO HA
CyILIECTBOBAaHKE, TOKA3BIBAS YTO, XOTS 3TH IIPEACTABICHUS B3aUMHO
HCKJIIOYAIOT IPYT Apyra, OHU JUIIb BMECTE JEJIAI0T BO3MOKHBIM IOJIHOE
ONMCAaHUE MPOLIECCOB B ATOME.

IMoa ®eiiepadenn (1924-1984 rr.) B cCBOCH KOHIICTIIIUN UCXOIHI U3 TOTO,
YTO B O0IIECTBE CYIIECTBYIOT PA3IMUHBIC HICOJOTUICCKIE TCUCHHS,
c(hOpMHUPOBABIIHECS B MPOIECCE UCTOPUIECCKOM IBOIOINH, OJHUM U3 KOTOPHIX
aBiseTcs Hayka. [locienusis He SIBIIeTCS €IMHCTBEHHO BO3MOYKHBIM CITIOCOOOM
pelIeHus MO3HaBATENbHBIX TPOOJIEM U HE MOKET 3aMEHUTh IPYTHE TCUCHUS:
penuruto, Mud, pa3TUYHbIE HpPAIIMOHATBHBIE TTOJIXO0bI, MATHIO, KOJJOBCTBO U T. 1.
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Stressing the inadmissibility of the science (and its methods)

absolutisation, P. Feyerebend believes that "the science has no more authority
than any other form of life". He sharply criticizes the so-called "scientific
chauvinism" according to which all that is incompatible with science and its
results should be eliminated. The philosopher believes that the absolutisation of
the purely rationalistic way of science is an obstacle to its development. At the
same time the "fuzziness", "chaos", and "deviations and errors™ of the irrational
nature are prerequisites for the scientific progress.
Criticizing neo-positivism for defending the thesis of deduction and / or
compatibility of the scientific theories, P. Feyerabend opposes his own
principles of the proliferation (reproduction) of the scientific theories and
counterinduction. According to the first, science is presented as the process of
reproduction of theories and allows for the coexistence of a plurality of equal
types of knowledge. P. Feyerabend denies the presence of the universal method
of cognition. The second principle is the requirement to introduce and develop
hypotheses that are inconsistent with widely accepted theories or well-founded
facts. This principle being elevated to the rank methodological maximum has
created the so-called theory of "epistemological anarchism”. A scientist should
not have to follow any rules, but instead to explore the facts and the events itself
without succumbing to the pressure of any ideas and theories and showing
tolerance for other points of view.

P. Feyerabend first time in the modern philosophy of science pays
considerable attention to the interaction of the scientific knowledge and the non-
scientific factors. He emphasizes that the science base lies not only in the sphere
of knowledge, but also in culture in general. The nature of the theories put
forward is determined not only by an empirical basis but also by a number of
subjective factors: traditions of the society in which a scientist was born and
bred, his tastes, aesthetic views, etc. The apparent success of the theory can in
no way be seen as a sign of truth and conformity with the nature. It may be
determined by the theory of transformation in the course of its evolution into a
rigid ideology which is successful because the facts have been chosen so that
they could not be verified, and some of them (included in contradiction with the
theory) eliminated altogether.

Feyerabend’s "Epistemological anarchism" in some sense can be
interpreted as the "tyranny of ideas" or irrationalism.
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[ToguepkuBasi HEIOMYCTUMOCTh A0COMIOTU3ALIMK HAYKH U €€ METO/IOB,

I1. ®eliepebenn cuuTaeT, 4YTo «HayKa 001agaeT He OOJIBIIUM aBTOPUTETOM, YEM
mo0ast apyras popma xu3Hu». OH MoJBEpraeT pe3Koi KPUTUKE TaK HA3bI-
BAaEMbI «HAYUYHBIN IIIOBUHU3MY», COTJIAaCHO KOTOPOMY BCE€, UTO HECOBMECTHUMO C
HayKOHU U €€ pe3yJbTaTaMM JOJKHO ObITh ycTpaHeHo. dunocod monaraet, 4To
a0COIOTU3ALMS YUCTO PALMOHATUCTUYECKOT0 00pa3a HAyKH CITYKUT
MPENATCTBUEM [IJIsl €€ pa3BUTHS. B TO XKe BpeMs «pacIUIbIBYATOCTHY,
«XaOTUYHOCTBY», «OTKJIOHEHHS U OMIHUOKWY» BHEPA3YMHOTO, HPPAITMOHATBHOTO
XapakTepa SBISIOTCS MPEANOChUIKaMU HAyYHOTO Mporpecca.

Kputukyst HeOmo3UTHUBU3M 3a OTCTAaWBaHUE TE€3UCA O JAEAYIIUPYEMOCTH
W/WTU COBMECTUMOCTH Hay4HbIX Teopuii, [1. deliepaben mpOTUBOMIOCTABIISIET
€My COOCTBEHHBIC IPUHIIUIIBI Hpoaugdepayuu (pa3MHOKEHUS) HAYUYHBIX TEOPUH
U KOHTpuHAyKinK. COTJIacHO MEepBOMY HayKa MpEeJICTaeT KakK Mpolece
Pa3MHOXKEHHS TEOPHH U JOIMYCKAET COCYIIECTBOBAHUE MHOXKECTBA
PaBHOIIPABHBIX TUIIOB 3HaHUs. Hannune yHUBepCcaIbHOTO METOa TTIO3HAHUS
OetiepabenioM oTpuiiaeTcs. Bropoil mpuHIUIT 3aKiTouaeTcsi B TpeOoBaHUU
BBOJUTH U pa3padaThIBaTh THIIOTE3bI, KOTOPhIE HECOBMECTUMBI C ITUPOKO
NPU3HAHHBIMH TEOPUSMU WM IIUPOKO 0OOCHOBAHHBIMU (pakTaMu. ITOT
npuHINI, Oyy4du Bo3BeaeHHbIM [1. DeliepabeHa0M B paHT METOI0JIOTHUECKON
MaKCHMBbI, TOPOJWJI TaK HA3bIBAEMYIO TEOPHUIO  «IMUCTEMOJIOTUUECKOTO
aHapxu3may. YUYeHbIH He JOJIKEH ClIeIOBaTh KaKUM-ITM00 HOpMaM, a
uccaea0BaTh (DaKThl M COOBITHS caM, He TO/IIaBasCh JABICHUIO KaKUX-TTHO0
UCH U TEOPHii, HO MPOSBIISASL TEPIUMOCTD K APYTUM TOUYKAM 3PEHUS.

I1. ®etiepabenn BriepBbie B COBpeMeHHOH (hritocodru HaAyKH yemseT
3HAYUTETHLHOEC BHUMAHHUE B3aUMOICCTBUIO HAYYHOTO TTO3HAHUS U BHEHAYYHBIX
¢dakropoB. OH MOAYEPKUBAET, YTO OCHOBAHHUSA HAYKH Jie)kKAT HE TOJIBKO B chepe
CaMoOT0 3HaHUA, HO U B KyJIbType BOOOIIIe. XapaKkTep BhIIBUTAEMbIX TCOPHIA
oTpeeNsieTCs] He TOJIBKO SMITMPUUECKUM 0a3UCOM, HO TAaKXKe HEIBIM PSIOM
CyOBEKTUBHBIX (DaKTOPOB: TPATUIIUSIMH TOTO 00IIIECTBA, B KOTOPOM POJIUJICS U
BBIPOC YYEHBIN, €r0 BKyCAMH, 3CTETUUYECKUMHU B3IJISIIAMU U T. 1. Bugumeri
yCTeX TEOpUH HUKOWM 00Pa30oM HEJlb3sl pacCMaTpyBaTh Kak MPU3HAK
HMCTUHHOCTHU U COOTBETCTBUS € MPUpoa0i. OH MOKET ObITh 00YCIIOBJIEH
TpaHcpopManred TEOPUH B XOJI€ CBOCH IBOIOIUHU B KECTKYIO UICOJIOTHIO,
YCHENTHYIO IIOTOMY, 4TO (DaKThI OBLIN MTOA00PaHBI TaK, 9YTOOBI KX OBLIO
HEBO3MOKHO MPOBEPHUTH, & HEKOTOPHIE (BXOASIIUE B TPOTUBOPEUUE C TEOPHUEH)
— BOOOI1I€ YCTPAHEHBI.

«Onucremotiorndueckuit anapxuszm» I1. Oeliepabenia B onpeieieHHOM
CMBICIIC MO’KHO TOJIKOBATh KaK «IIPOU3BOJI UCHY, NPPAITMOHATH3M.
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Indeed, the philosopher has paid insufficient attention to the justification
of the continuity of knowledge of factors leading to the current reality in the
sustainability of the development of science.

However, it is necessary to recognize the merit of giving up archaizing
ideals of the classical science, the proclamation of the principles of pluralism,
tolerance, the right of every scientist in the creative search.

Michael Polanyi(1891-1976) in his "tacit knowledge™ concept sees as
the essential characteristics of science its cultural and historical background
forming not only the appearance of science as a social institution but also the
criteria of scientific rationality itself.

Refusing neo-positivist opposition of the subject and the object of the
knowledge, M. Polanyi insists that human natuxre is not an abstract insight into
things themselves, but the correlation with the reality of the human world.
Therefore, the basis of a scientific progress is the penetration of personal
scientific research into the essence of the problem. Scientific hypotheses cannot
be derived directly from the observation, and scientific concepts cannot be
derived from the experiments; it is impossible to build the logic of scientific
discovery as a formal system.

The basis of the "tacit knowledge™ concept is the thesis of the existence of
two types of knowledge: the central (explicit) and peripheral (hidden, implicit).
The latter is not just non-formalized excess of information, but is an essential
foundation of the logical forms of knowledge. Any term, according to
M. Polanyi, is loaded with implicit knowledge, and the adequate understanding
of its meaning is possible only in a theoretical context of use.

Implicit knowledge forms a non-verbalized background of the scientist
work. These include the traditions and value orientations. M. Polanyi
distinguishes two types of tacit knowledge and implicit traditions. The first are
related to the reproduction of the immediate samples of an activity and are
transferred by their demonstration (social relays), such a process is impossible
without personal contacts; the second suggest a text as a facilitator, and for those
the contacts are optional. In the basis of the implicit traditions there may be both
action samples and samples of products activities. So, the abstraction,
generalization, formalization, classification, and the axiomatic methods do not
exist in the form of a fixed sequence of operations.
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JeiicTBUTENBHO, (hUs10co( yAeIna HeA0CTATOUHO BHUMAHHS 000CHO-
BaHUIO IPEEMCTBEHHOCTH 3HAaHUS, (haKTOpam, MPUBOIAIINM K CYHIECTBYIOIICH B
peaTbHOCTH YCTOMUMBOCTH Pa3BUTHUS HaykKu. BMecTe ¢ TeM HE0OX0AMMO
MIPU3HATH €ro 3aCIyroil 0TKa3 OT apXau3uPYIOIMKUXCS UICAIOB KIaCCUYECKON
HayKH, MPOBO3TJIAIIEHNE MPUHIIMIIOB TUTIOpain3Ma, TOJIEPAaHTHOCTH, MpaBa
Ka)XJIOT0 YYEHOTO Ha TBOPUYECKUI TTOUCK.

Maiika ITonanu(1891-1976rr.) B cBOeH KOHIICTIIIUN KHESIBHOTO
3HAHUS pacCMaTPUBAET B KAUECTBE CYIIHOCTHBIX XapaKTEPUCTUK HAYKHU €€
KyJIbTYPHO-UCTOPUYECKHE MPENOCHUIKH, (DOPMUPYIOIINE HE TOJIBKO 00JIUK
HAyKU KakK OOIIECTBEHHOTO MHCTUTYTA, HO U CAaMU KPUTEPUU HAYYHOH pa-
IIUOHATBLHOCTH.

OTka3bIBasICh OT HEOTMIO3UTUBUCTCKOTO MPOTHUBONOCTABIICHUSI 00bEKTA U
cyobekTa nmo3Hanusi, M. [lonanu HacTanBaeT Ha TOM, YTO YEJIOBEKY CBOMCT-
BEHHO HE a0CTPaKTHOE MPOHUKHOBEHUE B CYTh BEIIEH caMHX IO cede, HO COOT-
HECEHHE PEATbHOCTH C YEJIOBEYECKUM MUPOM. [103TOMY OCHOBY HAy4HOTO
porpecca COCTaBIIsAeT JUYHOCTHOE TPOHUKHOBEHUE YUCHOTO B CYTh
UCCIIeIOBATENbCKOM 3aaun. HayuHble runoTe3sl He MOTYT ObITh BBIBEICHBI HE-
MOCPEJICTBEHHO U3 HAOIO/ICHHS, & HAYYHBIE MIOHSATHUS — U3 SKCTIEPUMEHTOB; HEBO3-
MO3KHO IMOCTPOUTD JIOTUKY HAYYHOT'O OTKPBITUS KaK ((OPMAIIbHYIO CUCTEMY.

OCHOBY KOHIIETIIIUU «HESBHOTO 3HAHUS» COCTABIISIET TE3UC O CYIIECT-
BOBaHUU JBYX TUIIOB 3HAHUS: IIECHTPAJIHLHOTO (SIBHOTO) U IEPUPEPUUECKOTO
(cxpoiToro, HesiBHOTO). [locneanee npencrasusieT codoit He MpocTo Hedop-
MaJIU3HPYyEeMbIi N30BITOK HHGOPMAIIUH, a SABISIETCS HEOOXO0IMMBIM OCHOBaHUEM
nJoruueckux ¢popm 3HaHus. JIrobol TepmuH, 1o M. [lonanu, HarpyxeH HesIBHBIM
3HaHUEM, U aJICKBaTHOE TIOHUMAHHE €r0 CMbICIA BO3MOKHO JIUIIb B
TEOPETUYECKOM KOHTEKCTE YIOTPEOICHHS.

HesiBHOE 3HaHME 00pa3yeT HeBepOaIn3yeMble MPEANOCHUIKH TBOPUYECTBA
ydueHoro. K HUM MOKHO OTHECTHU TPaJAUIMU U LIEHHOCTHBIE OPUEHTAIUU.

M. TlonaHu BBIIENISIET IBA TUIIA HESBHOT'O 3HAHUS U HESIBHBIX TPAAULIUH.
IlepBble CBsI3aHbI C BOCIIPOU3BECHUEM HEMOCPEICTBEHHBIX 00Pa31oB
JESTEHPHOCTH U TIEPEIAIOTCS IyTEM UX JIEMOHCTpAIUH (COMaIbHBIX dcTader),
MOTO0HBIN MPOTIECC HEBO3MOXKEH 0€3 TMYHBIX KOHTAKTOB; BTOPHIC
MPEAINOJIaraloT TEKCT B KAYECTBE MOCPETHUKA, ISl HUX MOJI0OHBIE KOHTAKThI
HeoOs13aTeIbHBL. B OCHOBE HESBHBIX TPAJUITUI MOTYT JIekKaTh Kak 00pa3Iihl
NENUCTBHI, TaK U 00pa3lbl IPOJYKTOB JiedTenbHOCTH. Tak, abcTpakuus,
o6o0menue, popmanuzaius, Kiaccudukays, akCHOMaTUUECKUN METO] HE
CYILIECTBYIOT B BUJIE YCTAHOBJICHHOM MOCIIEI0BATEIIBHOCTH OTEPAIIHiA.
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The Polanyi’s theory of personal knowledge is related to the concept of
tacit knowledge. He points out that the knowledge extracted by specific
individuals, the process of cognition is fundamentally non-formalized; the
quality of knowledge depends on a personality of the scientist. The main point in
determining the acceptance by the researchers of a scientific theory, according to
M. Polanyi, is not a degree of a critical study and conscious correlation with the
accepted scientific standards, but only the degree of personal "empathy" in this
theory credibility.

The category of the faith is a central to M. Polanyi in understanding the
knowledge and expertise. The involvement of a person in science he regarded as
an act of a personal conversion, entering into it by analogy with the reference to
religious belief.

Polanyi’s theory disadvantage can be the fact that from the right thesis of
the impossibility of complete algorithmization and formalization of the
knowledge he makes a very controversial conclusion about the little use of the
methodological research in general. Polanyi’s works largely determined the
further evolution of the post-positivist philosophy. So, he was the first to
formulate a number of core ideas in this direction: incompatibility of the
different conceptual systems, variability of standards of the scientific rationality,
presentation of anomalies of the scientific development.

e Internalism and externalism

These are the two alternative and mutually exclusive positions in the
philosophy of science that suggest the opposite solution to the question about the
motive forces of the development of science.

According to the internalism, the main driving force for the development
of science is made up of the immanent internal goals, the means and the laws;
the scientific knowledge must be regarded as a self-developing system the
content of which is not dependent on the socio-cultural conditions of its
existence. The various subsystems of the society (economics, politics,
philosophy, religion, art, etc.) are not the factors that determine the development
of science. The internalism matured in the 30-s of the XX-th century, its most
prominent representatives are A. Koyré, R. Hall, P. Rossi, G. Gerlach, and the
post-positivists K. Popper and |. Lakatos.

The internalism exists in two basic versions (the empiricist and the
rationalist). According to the first, the source of growth in the content of the
scientific knowledge is the discovery of the new facts. The theory is a secondary
formation which is formed as a result of the systematization and generalization
of the facts.
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C xoHLenuen HEIBHOTO 3HAHUS CBSI3aHA TEOPUS TUYHOCTHOTO 3HAHUS
M. [Tonanu. OH yKa3bIBaeT, YTO 3HAHUSA T0OBIBAIOTCS KOHKPETHBIMU
JUYHOCTSIMU, MPOIIECC MO3HAHUS TPUHIUMTHAIBHO HE(POPMAIH3yeEM, KaueCTBO
3HAHUM 3aBUCUT OT UHAUBUAYAIBHOCTA KOHKPETHOTO YYEHOrO. [ TaBHBIM
MOMEHTOM, OIIPEAEIAIOIIMM PUHATHE YUYECHBIM TOW WIX UHON HAyYHOU TEOpUH,
o M. Ilonanu, siBAsieTCS HE CTENEHb €€ KPUTHYECKOT0 000CHOBaHUS, CO3HA-
TEJILHOTO COOTHECEHUS C MPUHATHIMU B HAYKE HOPMATUBAMHU, & UCKIFOUUTEIBHO
CTENEHb JUYHOCTHOTO «BXKUBAHUS» B 3TY TEOPHUIO, JOBEPHUS K HEM.

Kareropus Bepsl siBnsiercst 151 M. [lonanu neHTpaibHOM B HOHUMAaHUU
no3HaHus U 3HaHus. Camo MpUOOIIEeHNE YeIOBeKa K HayKe OH pacCMaTpUBaET
KaK aKT HEKOETO JIMYHOTO O0paIleHus, BXOXKICHHUS B HEE, 110 aHAJIOTUH ¢ 00pa-
HICHUEM B PEJIUTUO3HYIO BEPY.

Henocratkom Teopuu M. Ilolanu MOXKHO CUUTATH TO, UTO U3
MPaBWJIBHOTO T€3HUCAa O HEBO3MOXHOCTH MOJHOM alrOpUTMU3AIUU U
dbopmanu3anuy MO3HAHUS OH JIeJIaeT BEChMa CIIOPHBIN BBIBOJ O MaJIOH MOJIb3€
METOIO0JIOTUYECKUX UcciaenoBanuii BooO1e. Padorsr M. [loanu Bo MHOroM
OTIPEIEITWIIN JATbHEUIIYIO HBOJIIOIMIO MOCTHO3UTUBUCTCKOM (prstocodun. Taxk,
UM BIIEpBbIE CPOPMYIHPOBAHBI PAAJT CTEPKHEBBIX UACH 3TOTO HANIPABICHUS:
HECOU3MEPUMOCTD Pa3JINYHbIX KOHIENTYaJIbHBIX CUCTEM, U3MEHYUBOCTH HOPM
HAYYHOU parmoOHAIbHOCTH, PEJCTABIEHUS 00 aHOMAIUIX HAYYHOTO Pa3BUTHSI.

e HTepHAIN3M U IKCTEPHAIN3M

Tak UIMEHYIOTCS IB€ alIbTEPHATUBHBIE, B3aNMOUCKIIFOYAIOIINE ITO3ULINU B
dunocodun HayKu, Ipeaararoniue MpoOTUBOIOI0KHBIE PEIICHHUS BOIPOCca O
JOBHXKYIIMX CUJIaX Pa3BUTHS HAYKH.

CornacHo unmepnanuzmy, TIaBHYIO ABUKYIIYIO CUITY PAa3BUTUSA HAYKU
COCTaBJISIIOT UMMAHEHTHO MPUCYIIUE € BHYTPEHHHE LETIHU, CPEJICTBA U
3aKOHOMEPHOCTH; HAYYHOE 3HAHUE JIOJKHO PacCMaTpPUBATHCS KaK
CaMOpa3BUBAIOIIASACS CUCTEMA, COJIEPKAaHUE KOTOPOM HE 3aBUCHUT OT
COIIMOKYJILTYPHBIX YCIIOBHI €€ ObITHs. PaznuuHble MOICUCTEMBI COIITyMa —
HPKOHOMHMKA, TTOJIMTHKA, (PrIocousi, peIurusi, ICKyCCTBO U IP. HE SBISIOTCS
dbakTopamu, IETEPMUHUPYIONTUMHU pa3BUTHE Hayku. UHTepHANMM3M oopMuics
B 30-e rr. XX B., ero HauOosiee BunHbIe ipeactaButenn — A. Koiipe, P. Xomn,
I1. Poccm, I'. I'epiak, a Takxe noctno3utuBucThl K. [lonmep u U. Jlakatoc.

HNHTepHanm3m cymecTBYET B IByX OCHOBHBIX BEPCUSX — SMIIMPUCTCKOM U
pauuoHanucTckoil. CoryiacHO NepBoM, MCTOYHUKOM POCTa COJIEpKaHUs Hay4-
HOT'O 3HAHUA SIBJIsieTCA OOHapykeHue (yCTaHOBJIEHUE, OTKPHITHE) HOBBIX (hak-
TOB. [Ipu 3TOM TEopus sBNsAETCS BTOPUYHBIM 00pa30BaHUEM, KOTOPOE
dbopMupyetcs B pe3yJbTaTe CUCTEMATH3aIUK U 00001eHHs (DaKTOB.
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The representatives of the rationalist version believe that the basis of the

dynamics of scientific knowledge is based on the theoretical changes that are
made possible as a result of either the cognitive creative process or the
recombination of existing ideas: the inessential ideas and the ones that are
located at the periphery of the research space become significant, and vice versa.
The scientific empirical observations and the discovery of the new facts are
treated as just one of the outer secondary factors that trigger the mechanisms of
creation and recombination of the base aprioristic ideas.
The positive features of internalism are in articulation (often excessive) of the
qualitative specificity of the scientific knowledge in comparison with extra-
scientific forms of the cognitive activity, the continuity in the development of
the scientific knowledge, the scientific knowledge focus on the detection of the
objective truth. The negative sides are clear underestimation (often disregard) of
the social, historical and subjective nature of the scientific knowledge.

The externalists proceed from the belief that the main source of
innovation in the science that determines the direction, the pace of its
development, the contents is the social needs and the cultural resources of the
society, not the new experimental data or the internal logic of the development
of the scientific knowledge. In the scientific cognition, the cognitive interest and
the cognitive scientist's intentions are not of the primary importance, they are
eventually always focused on some practical interest, the need to address the set
of technical, technological, economic, political, social and humanitarian
problems. The peak of the research in line with the externalist program falls
on 1930-s (B. Hessen, J. Bernal, E. Zilsel, D. Nidam, et al.) and 1970-s
(T. Kuhn, P. Feyerabend, M. Mulkay, M. Polanyi, et al.).

Being united in recognizing the significant impact of the society and its
needs in the development of science, the externalists differ in assessing the
degree of the influence of various social factors on this development: the
economic, technical and technological needs of the community; the type of
social organization; the prevailing cultural dominant; the actual spiritual
potential of the society, etc.

Another significant point of divergence among the externalists is the
question "how great the influence of the social factors on science is": either they
just determine the direction and pace of the development of science (in this case,
one should talk about the reaction of science for a certain social order) or this
influence also extends to the method of science and its cognitive results.
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[IpencraBurenu paMOHAIUCTUYECKON BEPCUU CUUTAIOT, YTO B OCHOBE
JVHAMUKU HaYyYHOT'O 3HAHUS JIEKAT TEOPETUUECKUE N3MEHEHUS, KOTOPHIE
CTaHOBATCSI BOBMOKHBIMU B PE3yJIbTaTe JIMOO KOTHUTUBHOTO TBOPYECKOT'O
npoiiecca, JM00 MepeKoOMOMHAIIMN YK€ UMEIOIINXCS UACH: HECYIIIECTBEHHBIE,
HaxoJsIIuecs: Ha nepudepuu UCCIea0BaTEILCKOr0 MPOCTPAHCTBA UJIEU, CTAHO-
BSITCS CYIIIECTBEHHBIMU M Ha000poT. HayuHble ammupuyeckre HaOIIOACHUS,
HaXO0XJICHUE HOBBIX (DAKTOB TPAKTYIOTCS MIPU ITOM JIMIIb KaK OJUH U3
BHEIIIHUX, BTOPOCTETNIEHHBIX (PaKTOPOB, 3aMyCKAIOIINX MEXaHU3Mbl TBOPUECTBA
U TIEpEKOMOUHAIINY allPUOPHBIX OA3UCHBIX UJIEH.

[TonoxuTenbHbIE YEPTHI HHTEPHAIM3MA 3AMKIIOYAIOTCS B APTUKYIISLIUU
(HEepenKo Ype3MepHOil) KaueCTBEHHOM crielu(PUKU HAYYHOTO 3HAHUS 110
CpPaBHEHHUIO C BHEHAYYHBIMH BUJIAMU MMO3HABATEIbHOM JIESITEIbHOCTH,
MPEEMCTBEHHOCTH B Pa3BUTHUU HAYYHOTO 3HAHUS, HAPABIECHHOCTH HAYYHOTO
MO3HaHMS Ha 0OHApYKEeHUE 00BEKTUBHON UCTUHBI. OTpUIIATEIbHBIE CTOPOHBI —
sIBHAsI HEJIOOIIEHKA (3a4acTyI0 UTHOPUPOBAHUE) COITUATIBLHOM, UCTOPUIECCKON U
CyOBEKTUBHOM MPUPOALI HAYYHOTO 3HAHUSI.

IKecmepHanucmel UCXOIAT U3 YOSKIIEHUS, YTO OCHOBHBIM HCTOYHUKOM
MHHOBALIMI B HAyKe, ONPEAEISAIONINM HalpaBJIeHUE, TEMIIbI €€ Pa3BUTHUSA,
coJiep KaHue, SIBISIIOTCS COI[MAIbHBIE TOTPEOHOCTH U KYJIbTYPHBIE PECYPCHI
oO0II1ecTBa, a He caMu 10 ce0e HOBBIE OMBITHBIC IAHHBIE WIIM BHYTPEHHSS JIOTUKA
Pa3BUTHA HAYYHOTO 3HaHUA. B Hay4YHOM MO3HAaHUM MO3HABATENIbHBIN HHTEPEC,
KOTHUTHBHBIE HHTEHIIMN YYEHOTO HE UMEIOT IIEPBOCTENEHHOTO 3HAYEHUS, OHHU,
B KOHEUYHOM CUETE, BCET/1a OPUEHTUPOBAHBI HA ONPEICIICHHBIN MPAKTUYECKUIA
MHTEpEeC, Ha HEOOXOIUMOCTD PEIICHHS] MHOYKECTBA TEXHUYECKUX, TEXHO-
JIOTUYECKUX, IKOHOMUYECKUX, MMOJTUTUYECKUX, COLUATIBHO-TYMaHUTAPHBIX
npoOieM. [Tuk ucciaeqoBaHuii B pycie IKCTEPHAUTUCTCKON TPOTrpaMMBbl
npuxoautcs Ha 1930-e rr. (b. ['eccen, . bepnan, O. [unszens, JI. Hugam u
ap.) u Ha 1970-e rr. (T. Kyn, I1. ®@eiiepabenn, M. Mankeii, M. [lonanu u ap.).

Bynyun enrHbIMY B IPU3HAHHUY CYIIECTBEHHOTO BIUSHUS OOIIECTBA U €T0
MOTpeOHOCTEH Ha pa3BUTHE HAYKH, SKCTEPHATUCTHI PACXOSTCS B OIICHKE
CTETICHU BJIMSIHUS PA3JIMYHBIX COIUATBHBIX (DaKTOPOB HA 9TO Pa3BUTHE:
AKOHOMUYECKUX, TEXHUUECKUX U TEXHOJOTMYECKUX MOTPeOHOCTEN 00111eCcTBa;
TUMNA COLMAIbHON OpPraHU3aIMH; TOCIIOACTBYIOIIECH KYJIbTYPHON TOMUHAHTHIL;
HaJIMYHOTO JyXOBHOTr'O MOTEHI[Maja o01iecTa u T. .

JIpyrum CyleCTBEHHBIM ITYHKTOM PACX0KICHUS CPEIN SKCTEPHAIIMCTOB
SIBJISIETCS] BOIPOC O TOM, HACKOJIBKO BEJIMKO BJIMSIHUE COIMATBHBIX (DAKTOPOB HA
HayKy: JINOO OHU TOJIBKO OMPEACIISIIOT HAIIPaBJIECHNUE U TEMIIbl Pa3BUTHSI HAYKH (B
3TOM CIIy4ae CJIEAYET TOBOPUTH O PEAKLIMH HAYKU Ha ONPEICIICHHBIN CONUAIbHBIN
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Up until the 1970-s, the majority of the externalism representatives have
an affirmative answer only to the first part of the question considering that the
content of science is completely determined by the content of its object; the
method that it (science) has is invariant with respect to a variety of social
conditions, and it does not depend on the subjects that apply that method. An
exception was made for the social sciences and humanities where a significant
Impact on the research and development process by the social interests,
scientists’ goals and their value system was recognized.

The development of the methodology, sociology and history of science in
the second half of the XX-th century led to the collapse of the idea of invariance,
universality and objectivity of the scientific method and the scientific ethos. The
works of T. Kuhn, P. Feyerabend, M. Mulkey, L. Laudan show the
paradigmatic, particularity, value mediation, historicity, constructability of the
process of the scientific knowledge. These researchers believe that only by
taking into account these characteristics of the science one can adequately
explain the qualitative leaps in the development of scientific knowledge, the
behavior of scientists in scientific revolutions, the competition of the scientific
hypotheses and programs, the fight for the priorities in science. The weaknesses
of the externalism should include the underestimation by its representatives of
the relative autonomy and independence of science in relation to the socio-
cultural environment, the risk of slipping on the position of absolute relativism
and subjectivism.

Avoiding extremes of the internalism and the externalism, it should be
recognized that the development of science can be adequately represented only
in the contradictory unity of these two discourses.

Key terms

Internalism is a stream in the philosophy of science whose representatives
believe that the scientific knowledge should be seen as a self-developing system
the content of which is not dependent on the socio-cultural conditions of its
existence, and on the degree of development of the society.

Paradigm is a conceptual scheme which for some time is recognized by the
scientific community as the basis of its practical activity.

Verification principle is a logical and methodological procedure for
establishing the truth of a scientific hypothesis on the basis of its compliance
with the empirical data.
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IIpeaMeT 1 OCHOBHBIC KOHLENIMU COBPeMeHHOM (puitocopuu HayKu

3aKa3), TM00 3TO BIUSHUE TAKKE PACTPOCTPAHIECTCS HA METO/bl HAYKH U €€
KOTHUTUBHBIC PE3YyJIbTATHI.

Bmiots 10 1970-X rr. 60ABIIMHCTBO MPEACTABUTENEH SKCTEpHATU3MA
YTBEPJUTEIHHO OTBEUAJIO TOJILKO HA MEPBYIO YACTh ITOTO BOIPOCA, CUUTAS, YTO
coJiepKaHue HAYKH MOJHOCThIO IETEPMUHUPOBAHO COJEPKaHUEM €€ 00BEKTa;
METO/I, KOTOPBIM OHA pacIojaraeT, MHBAPUAHTEH MO OTHOIIEHUIO K pa3JIUYHbIM
COITMAILHBIM YCIIOBHSIM, OH HUKAaK HE 3aBUCUT OT MPUMEHSIOIINX €T0
cyObekToB. Vckimrouenue nenanoch i COUaIbHO-TYMaHUTAPHBIX HAYK, TJIC
IPU3HABAIOCH CEPHE3HOE BIUSHUE HA HAYYHO-UCCIEA0BATENBCKUI TIPOLIECC
COLMAJIBHBIX UHTEPECOB, 1IEJIEH YUEHBIX U UCTIOBEAYEMON UMU CUCTEMBI
LEHHOCTEM.

PazBuTre MeTo0J10rMU, COLIMOJIOTUHA U UCTOPUU HAYKH BO BTOPOi
noJioBuHe XX BeKa MPUBEIIO K KPYIICHHIO MPECTaBIeHUs] 00 MHBAPUAHTHOCTH,
BCEOOITHOCTH M OOBEKTUBHOCTH HAYYHOT'O METOJIa M HAyYHOTO 3Toca. B
pabotax T. Kyna, I1. ®eitepabenna, M. Mankes, JI. Jlaygana moka3aHbl
napajurMaibHOCTh, MAPTUKYJISAPHOCTH, ICHHOCTHAS OMOCPEI0BAaHHOCTh, UCTO-
PUYHOCTh, KOHCTPYKTUBHOCTH IIPOIIECCa HAYYHOrO MO3HAHUA. TU UCCIIEN0-
BaTeM CYUTAIOT, YTO, TOJIbKO IPUHUMAs B yUET Ha3BaHHbIE XapaKTEPUCTUKU
HAyKH, MOKHO a/IEKBaTHO OOBSICHUTH KAU€CTBEHHbIE CKAYKH B Pa3BUTUU
HAy4HOT'O 3HaHHUs, TOBEJAEHUE YUEHBIX BO BPEMS HAYUYHBIX PEBOJIIOLINM,
KOHKYPEHIIMIO HAYYHBIX TUTIOTE3 U IPOrpamMm, O60psOy 3a MPUOPUTETHI B HAYKE.
K cnabpiM cTOpoHaM SKCTepHAIN3Ma CIeAYeT OTHECTH HEJIOOLIEHKY €T0
IPEACTAaBUTEISAIMH OTHOCUTENBHON CAMOCTOATENIbHOCTA U HE3aBUCUMOCTH
HAyKH{ [0 OTHOUIEHHUIO K COLIMATbHO-KYJIBTYPHOU CPEE, OMIACHOCTh CKAThIBAHUS
Ha MTO3UIMH a0COJIFOTHOTO PEJISITUBU3MA U CYOBEKTHBU3MA.

N3beras xpalitHOCTEl MHTEpHAIM3MA U SKCTEPHAIM3MA, CIISTyeT
MPU3HATh, YTO PA3BUTHE HAYKU MOKET OBITh aJIeKBATHO MPECTABICHO JIUIIH B
MIPOTUBOPEYHBOM €IMHCTBE 00OMX ATUX JTUCKYPCOB.

OcHOBHBIE IOHATHSA

NuTepHaan3m — TeueHre B GuiaocoPpuu HayKH, MPECTABUTEIIN KOTOPOTO CUH-
TalOT, YTO HAYYHOE 3HAHUE JIOJKHO PAaCCMaTPUBATHCS KaK CaMOPa3BUBAIOIIASICS
CHCTEMa, COJIep)KaHUEe KOTOPOM HE 3aBUCHUT OT COIUMOKYJIBTYPHBIX YCIIOBHI €
OBITHSI, OT CTCTICHU Pa3BUTOCTH COIMYMA.
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The subject and the basic concepts of the modern philosophy of science

Principle of complementarity is a, formulated by N. Bohr, requirement in
guantum theory to explain the essence of a microscopic object by the
complementarity of its mutually exclusive characteristics.

Principle of falsification is a totality of techniques that prove the falsity of a
theory based on the establishment (in experiment) of the falsity of the logical
consequences arising from it.

Fallibilismis a principle according to which the scientific and theoretical
knowledge is essentially speculative, and is subject to errors; the scientific
theories are wrong in principle, no matter what inspection they pass.
Externalism is a stream in the philosophy of science whose representatives
proceed from the belief that the main source of innovation in the science that
determines the direction, the pace of its development, the contents is the social
needs and cultural resources of society.

Questions:

? What is science?

? What are the main directions of research of science?

? What does the slogan "Science is the philosophy itself" mean and what
philosophical movement it is belonged to?

? Please, tell about the problem of growth of scientific knowledge in the
concepts of various philosophers.
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IIpeaMeT 1 OCHOBHBIC KOHLENIMU COBPeMeHHOM (puitocopuu HayKu

ITapagurmMa — KoHUENTYyaJIbHAsA CXE€Ma, KOTOpas B TEUEHUE OIIPEIEICHHOIO
BPEMEHU MPU3HAETCS HAYYHBIM COOOLIECTBOM B KAUYE€CTBE OCHOBBI €TI0
IIPAKTUYECKON NEATEIBHOCTH.

IMpuHuMn BepupuKanmm — JOTMKO-METON0JIOTHYECKAS MPOLIEAYPA YCTAHOB-
JICHWsI UICTUHHOCTH HAy4YHOU TUIIOTE3bI HA OCHOBE €€ COOTBETCTBUS IMIIU-
PUYECKUM JTaHHBIM.

Hpunumn gononuuTeabHOcTH—ChopMyaupoBanHoe H.bopom B kBaHTOBOM
TEOpUHU TpeOOBaHUE OOBSICHITH CYLITHOCTh MUKPOOOBEKTA TOCPECTBOM
B3aMMO/IOIIOJIHEHUS €TI0 B3aUMOUCKIIIOYAIOLINUX XapaKTEPUCTHUK.

Hpuamun ganbcupuKanmu — COBOKYITHOCTb IPUEMOB J10Ka3aTEIbCTBA JI0XK-
HOCTHU TEOPUH HA OCHOBE YCTAHOBJICHMS B OIIBITE JIOXKHOCTU BBITEKAIOIIUX U3
HEe JIOTMYECKUX CIEICTBUH.

DaMONIN3M — NIPUHIINI, COTIaCHO KOTOPOMY HayYHO-TEOPETUYECKOE 3HA-
HUE HOCUT MPUHIIUITUATBHO TUTIOTETUYECKUHN XapaKTep, MOJIBEPKEHO 3a0ITyX-
JICHUSIM, HAyYHbIE TEOPUH B MIPUHIUIIE OLIUOOYHBI, KAaKUe Obl MPOBEPKH OHU HE
IIPOXOIUJIN.

JKCTEPHAJIU3M — T€UeHUE B GuiIocopuu HayKu, NPEACTaBUTEIN KOTOPOTO
UCXOJAT U3 yOEXKAEHUs, YTO OCHOBHBIM HCTOYHMKOM MHHOBALIMI B HayKe,
OIPEIEIIAIOIINM HAIIPaBJICHUE, TEMIIBI €€ Pa3BUTHUS, COACPIKAHUE, SABIISIOTCS
colLMabHble TOTPEOHOCTH U KYJIBTYPHBIE pECYpChl OOIIECTBA.

KoHTpoabHbIE BOIPOCHI:

? Uto Takoe Hayka?

? Ha3oBUTE OCHOBHBIE HANIPABJICHUS UCCIICIOBAHHS HAYKH.

? Uto o3HauaeT no3yHr: «Hayka — cama cebe duocodus» u kakomy ¢Guiio-
co()CKOMY TEUEHHUIO OH MPHHAICIKUT?

? [IpoGiema pocTa HAyYHOTO 3HAHUS B KOHIEMIIUAX Pa3HBIX GUI0CO(OB.
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Science in culture of a modern civilization

Topic 2. Science in culture of a modern civilization

1. Traditional and technogenic types of civilization development and their
values

2. Scientific rationality. Features of scientific knowledge

3. Science in comparison with philosophy, religion, art, everyday knowledge
4. Science as a world view. Science as productive and social force

e Traditional and technogenic types of civilization development and
their values

Traditional societies were historically the first type of civilization
development. Existence of steady conservative mechanisms by means of which
the social relations and a way of life are reproduces is characteristic of such
societies.

Certainly, traditional societies undergo changes, but progress is very slow
in comparison with terms of life of an individual or generation.

The culture of traditional societies is based on the priority of traditions,
patterns, rules in which experience of ancestors is accumulated. The
representative of oriental (traditional) society has canonized style of thinking.
He trusts behavioral stereotypes which are tested by centuries-old practice. The
person in such a society can realize herself only through belonging to collective.
It is an element in a system of strict corporate relations. If the person is not
included in any corporation, he has difficulty with personal fulfillment.

Innovation, creative activity, social changes have no a prestigious value in
these societies. Striving forward is not the true value. The real value is loyalty to
tradition.

Examples of traditional societies are Ancient India, Ancient China,
Ancient Egypt, the States of the Muslim East in the middle Ages.

This type of social organization survived basically in our day. Features of
traditional society are inherent in many states of the Third world. Their
interaction with Western (technogenic) civilization inevitably leads to radical
transformation of traditional culture.

Western civilization is a special type of social development that is the
result of mutations of traditional cultures in the European region. This society
type is called as a technogenic civilization. It is characterized by the highest
rates of social changes.
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Hayka B KyJbType COBpeMEHHON HUBHJIN3ALHU

Tema 2. Hayka B KyJIbType COBpeMeHHON IMBUWIN3ALHA

1. TpaIuUMOHHBIM U TEXHOTE€HHBIM TUIIBI IMBUIM3ALMOHHOTO PA3BUTHUS U X
LEHHOCTH

2. Hayunas panmonanbHOCTh. OCOOEHHOCTH HAYYHOT'O MTO3HAHUS

3. Hayka B cpaBHeHuu ¢ Quiocodueit,peiurueit, iICKycCTBOM,00bIICHHBIM
3HAHHEM

4. Hayka xak mupoBo33penue. Hayka kak mpou3BoauTeNIbHAs U COI[MANIbHAS CHUJIa

e TpaAMIMOHHBIA M TEXHOTCHHbIN TUNHI HUBUIU3ALUOHHOIO

Pa3BUTHUA U UX HEHHOCTH

TpanunuonHsie 001eCcTBa OBUTM UCTOPUUECKHU TIEPBBIM THIIOM
IIUBWJIN3AIIMOHHOTO pa3BUTHUs. {15 Takux 0OIIECTB XapaKTepPHO HATUIUE
YCTONYUBBIX KOHCEPBATUBHBIX MEXaHU3MOB, TOCPEJCTBOM KOTOPBIX
BOCITPOM3BOJIATCS COIIMABLHBIC OTHOIIEHUS M 00pa3 KU3HHU.

be3ycnoBHO, TpaAUIIMOHHBIE OOIIECTBA MPETEPIIEBAIOT U3MEHEHHUSI, HO
IIPOrpecc UAET OYEHb MEJICHHO 110 CPABHEHUIO CO CPOKAMMU KU3HU OTAECIBHOIO
YeJI0BEKa WU ITOKOJICHUS.

KynbpTypa TpaguiimoHHbIX OOIIECTB OCHOBAHA HA IPUOPHUTETE TPAJAUIIMIA,
00pa31oB, HOPM, B KOTOPHIX aKKYMYJIMPOBaH ONBIT NpeAKoB. [IpencraBurens
BOCTOYHOTO (TPaJUIIMOHHOT0) 00I1eCTBa UMEET KAHOHU3UPOBAHHBIN CTHIIb
MbIuieHus. OH JOBEpSET MOBEICHUYECKUM CTEPEOTUIIaM, KOTOPBIE POBEPEHBI
MHOTOBEKOBOW MTPAKTUKOM.

JIM4HOCTH B TaKOM OOIIIECTBE MOKET peaan30BaTh ce0s TOJBKO Yepe3
MPUHAJIEKHOCTD K KOJUIEKTUBY. OHA SIBJISIETCA 3JIEMEHTOM B CHCTEME KECTKHUX
KOPIOPATUBHBIX CBsA3eH. ECiy uenoBek He BKIIOYEH B KaKyl0-HUOYIb
KOPIIOPALINIO, TO OH UCIBITHIBAET TPYIHOCTH C JIMYHOCTHOM CaMOpEaIN3aluen.

NHHOBanmu, TBOpYECKask AESATENBHOCTD, COLIMAIbHBIE U3MECHEHUS HE
HMMEIOT NMPECTUKHOW [IEHHOCTH B 3THX oOmiecTBax. CTpeMiieHHe BIiepe] He
SABJISICTCS. HCTUHHOW LEHHOCTHIO. VICTHHHAsA EHHOCTh — 3TO BEPHOCTH Tpa-
JTULIHSIM.

[Tpumepamu TpaauIMOHHOTO 00IIecTBa ABIsIIOTCS J{peBHsas Muaus,
Hpesuuit Kurai, /{peBauii Eruner, rocynapctsa MyCyJIbMaHCKOIO BOCTOKA
snoxu CpeHEBEKOBbs. ITOT TUI COLIMAIBLHON OpraHU3alii COXPAHUICS B
OCHOBE CBOEH B HaIIU AHU. YepThl TPAJUIIMOHHOTO OOIIECTBA MPUCYIII MHOTUM
roCy/IapCTBaM «TPEeThero Mupay. Mx B3auMozaeicTBue ¢ 3amaiHoN (TEXHOTEHHOM )
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Science in culture of a modern civilization

Reorganization of the bases of an old way of life and creation of new
opportunities are ways of development for this society. Autonomy of the
individual is at the top of the hierarchy of values of the Western society. For
traditional society this feature is generally not typical.

A human of a technogenic civilization can and has to change periodically
the social communications, flexibly build the relations with people; it is easy to
join in different social communities and cultural traditions.

As a rule, position of the individual in the Western society depends on
own abilities and merits. This civilization is characterized by the free social
structure and the high social mobility of individuals. The ancient Polis culture is
the forerunner of the Western civilization. Important preconditions of the
Western civilization are political democracy in the sphere of regulation of social
relations and theoretical thinking as a way of understanding the world.

In the Renaissance there was a recovery of many achievements of ancient
tradition and was laid the cultural foundation of a technogenic civilization.

Technological civilization begins its development in the XVII-th century
and passes through three stages: pre-industrial, industrial, postindustrial. Its
development basis is the progress in science, engineering, technology.

The person of the Western civilization constantly changes the
environment, transforms the nature to a cure of their social problems. In the
Western civilization person is an active creature. Its activities are directed
outside, to transformation and alteration of the nature. The nature becomes the
arena for self-realization of the person. It is considered that the main purpose of
the person is the transformative activity in the nature and society.

Traditionalist perception of the world and a human was essentially
another.

People of Eastern culture believed that nature is a living organism and the
person is a small part of this organism. The person should be built in the nature,
without having broken the natural course of processes. He can't be the lord of
the nature. Its activity is directed inside, to self-restriction and self-education.

Thus, the ideal of a technogenic civilization — creative activities, the ideal
of traditional society is idea of a non-violence (“ahimsa™ — the Indian tradition),
the principle of not act (Ancient Chinese culture). Technogenic civilization
unambiguously gives a priority to scientific knowledge and rationality.
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Hayka B KyJbType COBPpEeMEHHOM HUBUWIN3ALHU

LIMBUJIU3ALMEN HEN30€KHO NPUBOIUT K paJUKaAIbHBIM TpaHC(hopMausaM
TPaJULIMOHHOMN KYJIbTYPBI.

3ananHas UMBUINA3AIMS — OCOOBIN THUI COLMAIIBHOTO PA3BUTHUS, KOTOPBIN
ABJISIETCS PE3YIABTATOM MYTAalUM TPAJIULIHOHHBIX KYJIBTYpP B €BPONEHCKOM
pervoHe. IToT TuIll o01ecTBa 0003HAYAIOT KaK TEXHOTCHHYIO [IUBUIN3ALIUIO.
JIns1 Hee XapakTepHbI BBICOYANIIINE TEMIIbI COLUAIBHBIX U3MEeHEHU. Tlepe-
CTpO¥iKa OCHOBaHUU CcTaporo oOpasa >KM3HU U CO3/JaHUE HOBBIX BO3MOKHOCTEH
ABJIAIOTCS CIOCO0AMU Pa3BUTHUSA JIJISl ATOrO 0011ecTBa. ABTOHOMUS IMYHOCTH
HaXOAMUTCS Ha BEPILIMHE UepapXUU LIEHHOCTEH 3amagHoro oduectsa. s
TPaJULIMOHHOTO OOIIECTBA 3Ta YepTa BOOOIIE HE CBOMCTBEHHA.

UYenoBek TEXHOTEHHOM LIUBUIM3ALMN MOXKET U JOJDKEH MEPUOJUYECKH
MEHSTh CBOU COLIMATIbHBIE CBSI3H, TMOKO CTPOUTH CBOM OTHOIICHHUS C JIIOJIbMH,
JIETKO BKJIFOYATHCS B pa3HbIE COLMANIbHBIE OOUTHOCTU U KYJIBTYPHBIE TPAIULIUH.

Kaxk npaBuiio, nmosjgoxxeHue JMYHOCTH B 3aM1aJHOM OOIIIECTBE 3aBUCUT OT
COOCTBEHHBIX YMEHUU U 3aCIYT.

J11st 3TOM MBUIIM3AIIMKY CBOMCTBEHHA CBOOOIHASI COI[MANIbHAS CTPYKTYypa
U BBICOKas cOlMaIbHasi MOOMIbHOCTh UHAUBHUIOB.

AHTHYHAs TOJIUCHAS KyJbTypa SIBISETCA MPEATeUeH 3ama Hon
UMBWIN3AUMN. Ba)XHBIMU MPEANOCHUIKAMH 3aN1aJHON [IUBUIN3ALUH SBIISTFOTCS
NOJIUTUYECKas TEMOKpaTHs B chepe peryssaiuu COlUaIbHbIX OTHOUICHUN U
TEOPETUYECKOE MBIIIJIEHUE KaK CIIOCO0 MO3HAHUS MUpA.

B snoxy Bo3poxieHruss  mpor301110 BOCCTAHOBIEHUE MHOTHX
JTOCTIKEHUW aHTUYHOW TPaauIlny, U OblIa 3aJI0KeHa KyJIbTypHast OCHOBA
TEXHOT€HHOW ITUBUJIU3ALUU.

TexHoreHHasi HUBUIM3alM HAYMHAEeT cBoe pa3sutue B XVII Beke u mpo-
XOJIUT TPU CTAAUU: IPEIAUHIYCTpUATbHASA, HUHAYCTpUAIIbHAS, TOCTUH-
nycrpuaiibHasi. OCHOBOM €€ pa3BUTHS SIBISIETCS IPOrPECC HAYKHU, TEXHUKH,
TEXHOJIOTUH.

Yenosek 3anagHON UBUINA3ALNHN, IOCTOSTHHO MEHSIET OKPYIKAIOIIY IO
cpeny, mpeodpasyeT MpUPOAY B CPEACTBO PEUICHUS COIMATIBHBIX poosieM. B
3amaHOW [IMBUJIN3ALIMHN YEIOBEK SBJISECTCS AKTUBHBIM, JAEATEIIBHBIM
cyuiecTBoM. Ero nesiTenbHOCTh HalpaBlieHa BOBHE, Ha MpeoOpa3oBaHue U
nepenenky npupoasl. llpupona craHoOBATCS apeHOM I camopeaIn3alun
yesioBeka. CuuTaercs, 4To IJIaBHOE NPEIHA3HAUYECHNE YEJIOBEKA — 3TO
npeobpasyromias AesITeIbHOCTh B IPUPOJIE U COLIUYME.

TpaauiMoHAIMCTCKOE BOCTIPUSTHE MUPA U YEJIOBEKa ObUIO MPUHIIK-
MAAIBHO APYruM. Ue0BEK BOCTOUYHOM KYJIBTYPhl CUUTAJ, YTO NPUPOIA — ITO
YKMBOW OPraHU3M, a YEJIOBEK — MaJIasi 4aCTh 3TOr0 OpraHu3ma. YenoBek J0JKEH
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Science in culture of a modern civilization

e The scientific rationality. Features of scientific knowledge

The problem of difference of science from other forms of cognitive
activity is a problem of demarcation. That is the task is in finding criteria of
differentiation of scientific knowledge and unscientific constructions.

So, we will consider features of scientific knowledge:

1. Aspiration to detection of objective laws of reality — natural, social,
laws of knowledge, etc. As a result, the research is guided mainly by the general,
essential properties of a subject.

2. Innovative nature of knowledge. It means that science constantly to
seek for updating of the available knowledge, for expanded reproduction of true
knowledge of the world.

3. Existence of an object of knowledge. Any fragment of reality can act as
object of scientific knowledge.

4. The system organization of the gained knowledge. The collected facts
at first describe, generalize, and then include in system of concepts, in structure
of the theory.

5. Permanent methodological reflection. Studying of objects is always
followed by critical judgment of methods and receptions by means of which the
research is conducted.

6. Need of check of knowledge on the validity (scientific character). It is
carried out by means of: verifications, falsifications, logical justification.
Verification is an empirical check by means of the facts which confirm the
theory. Falsification is a finding of anomalies, the facts which call the theory
into question. Logical justification is a compliance of the theory to formal
logical laws.

7. Openness of a scientific discourse. The scientist is obliged to show to
scientific community the received true result of a research and to show a way by
which it was reached. Here "the provability presumption” works: unknown
knowledge has to be proved by means of already known, checked knowledge.
Attempts to prove unknown knowledge by means of the unknown are unscientific.
For example, there is a difference between astronomy and ufology in it.
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Hayka B KyJbType COBPpEeMEHHOM HUBUWIN3ALHU

BCTPOUTHCS B IPUPOJTY, HE HAPYIIIUB €CTECTBEHHBIN X0 mporeccoB. OH He
MOXET OBITh BJIAJIBIKOW NpUpoAbl. Ero akTUBHOCTH HampapiieHa BOBHYTPh, Ha
CaMOOTPAaHUYCHHUE U CAMOBOCITUTAHHE.

Taxum 00pa3om, ujean TEXHONCHHON UBUIIN3AIMN — TBOpUYECKas Jes-
TEJIBLHOCTh, A TPAJUIIMOHHOTO 00IIeCTBa — UJIes] HeHACWIHS (MHANMCKasT
TpaauIus), IPUHIUIT HeJlesTHUS (IpeBHEKUTANCKas! KYJIbTypa).

TexHoreHHasi MUBWIM3ALMS OJHO3HAYHO OTAAET MPUOPUTET HAYUHOMY
3HAHUIO U PAllUOHATIBHOCTH.

e HayuHasi paimoHaJbHOCTh. OCO0EHHOCTH HAYYHOTI' O MIO3HAHMS

[Ipobnema oTan4ust HAyKHu OT APYTrUx (HOpM MO3HABATEIBLHOM JesATEb-
HOCTHU — 3TO IIpobsiema aemapkaiuu. To ecTh 3a7a4a 3aKII0YaeTcsl B OUCKE
KpUTEPUEB pa3TPaHUUCHUS HAYYHOTO 3HAHUS U HEHAYYHBIX KOHCTPYKIIUM.

Nrak, paccMoTpuM 0COOEHHOCTH HAYYHOT'O TIO3HAHUS:

1. CtpemiieHre K OOHAPYKEHHUIO 0OBEKTUBHBIX 3aKOHOB JICHCTBUTEIb-
HOCTH — MPUPOIHBIX, COITUATIBHBIX, IO3HAHUS | T. 1. B pe3ynbpTare nccneno-
BaHUE OPUEHTUPYETCS TJIABHBIM 00pa30M Ha OOIIHME, CYIIIECTBECHHBIC CBOMCTRA
npenMera.

2. ITHHOBAIMOHHBIN XapakTep 3HAHUSA. JTO 3HAUUT, YTO HayKa MOCTOSHHO
CTpEeMHTCS K OOHOBJICHHUIO UMEIOIIEr0Cs 3HAHUSA, K pACHTUPEHHOMY BOCIIPO-
W3BOJICTBY UICTHHHOI'O 3HAHUS O MHpE.

3. Hanuune o6bekTa mo3Hanus. B kauecTBe 00beKTa HAYYHOTO TO3HAHUS
MOKET BBICTYIIATh JIFOOOW (hparMeHT JeHCTBUTECIHHOCTH.

4. CucreMHas opraHuzaiys nojay4eHHbIX 3Hanui. CoOpaHHbIe (HaKThI
CHayYaJjia OMUCKHIBAIOT, 0000IIAIOT, a MOTOM BKJIIOYAIOT B CUCTEMY TIOHSITHIH, B
COCTaB TEOPHH.

5. [lepmanenTtHas meTomonorudeckas peduaekcus. Mzyuenne o0beKTOB
BCETJla COMPOBOXK/IAECTCSI KPUTUUECKUM OCMBICJIEHUEM METOJIOB U IPUEMOB,
MOCPEACTBOM KOTOPBIX MPOBOAUTCS UCCIIEIOBAHUE.

6. HeoOxomuMoCTh IPOBEPKHY 3HAHUS HA HCTHHHOCTH (HaydHOCTH). OHa
OCYIIECTBIISIETCS] TIOCPEACTBOM: BepUUKaIyy, GpanbcuuKanuu, J0THIeCKOro
o0ocHoBaHMs. Bepudukarus — 370 sMnupuydeckasi IpoBepKa ¢ TOMOIIBIO
(akTOB, KOTOpPHIE MOATBEPKAAIOT TeOputo. DambcuuKams — 3TO HAXOKICHHE
aHomaiui, (pakToB, KOTOPbIE CTABAT TEOPUIO MO COMHEHUE. Jlornueckoe
000CHOBaHHE - ITO COOTBETCTBHE TEOpHUH (DOPMATHHBIM JIOTUIECKUM 3aKOHAM.

7. OTKpBITOCTh HAYYHOTO IUCKYpca. YUEHbI 00513aH MPEeAbSIBUTh
Hay4YHOMY COOOIIECTBY MOJYYEHHBIH UCTUHHBIA PE3yJbTaT UCCIIECIOBAHUS U
MPOJIEMOHCTPUPOBATH CIIOCOO, KOTOPBIM OH ObUT JJOCTUTHYT. 3/1€Ch IEUCTBYET
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Science in culture of a modern civilization

8. The science develops and uses special language. Languages of science
can be natural (they are used in everyday life, out of science), artificial —
specially invented for science (mathematical symbolics, chemical formulas,
programming languages) and mixed — combine elements of natural and artificial
languages.

9. Special methods and forms of activity (see topic 4).

10. Existence of cognitive functions: description, explanation and
anticipation. The science investigates the existing objects and also phenomena
which can become a research object in the future.

11. Presence of the subject of scientific activity who possesses specific
characteristics. Scientific activity demands special training of the learning
subject. He has to master the developed stock of knowledge, means and methods
of obtaining knowledge, system of valuable orientations, ethical principles of
science. It is considered that only 6-8 % of the population of our planet is
capable to pursue science.

We called the main criteria of science which distinguish it from
unscientific forms of knowledge. They have relative character; their list is open
and specifically historical.

e Science in comparison to philosophy, religion, art, everyday
knowledge

Science and philosophy. Special sciences satisfy specific needs of
different spheres of society: technicians, economies, spheres of the right, health
care, etc. Each science studies only one fragment of objective reality, a separate
part of the world. Object of research of philosophy is the world in general. She
strives for complete understanding of a universum. Its purpose is revealing
general regularities of the world order.

Private sciences investigate the phenomena which exist objectively, that is
irrespective of the person and mankind. Scientific conclusions are recorded in
theories, laws, and formulas. In them there is no place for the personal,
emotional relation to a research object.

Valuable installations, mood and personal features of the scientist do not
influence operation of objective laws of physics, chemistry, biology, etc.

The main question of philosophy is the relation of consciousness to being
(the person to the world). Philosophical knowledge always assumes existence of
assessment which the researcher gives to the found essence of processes and the
phenomena.
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«MPE3yMILHUS JOKAa3yEMOCTH»: HEU3BECTHOE 3HAHHUE JOJIKHO 0OOCHOBBIBATHCS
MOCPEJICTBOM YK€ U3BECTHOI0, MPOBEPEHHOTr0 3HaHuA. [lonbITkKM 000CHOBATH
HEU3BECTHOE 3HAHUE MOCPEACTBOM HEM3BECTHOI'O SIBJISIOTCS HEHAy4yHbIMU. K
MPUMEPY, B ’TOM Pa3HUIIA MEX]Ly ACTPOHOMHEN U y(onoruei.

8. Hayka pa3pabatbiBaeT U UCTOIB3YET OCOOBIN SA3bIK. SI3bIKKM HAYKH
MOTYT OBITh €CTECTBEHHBIMH (MX UCTIONB3YIOT B IIOBCETHEBHOW KU3HU, BHE
HayKH ), UCKYCCTBEHHbIE—CIICI[UATILHO U300pETEHHbIE JJIsl HayKu(Mare-
MaTHUYECKasi CAMBOJIMKA, XUMUYECKHE (DOPMYITBI, S3BIKH TPOTPAMMHUPOBAHHUS) U
CMElIaHHbIE — COUYETAIOT PJIEMEHThI €CTECTBEHHOT'O U UICKYCCTBEHHOTO SI3bIKOB.

9. OcoObie MeTOIBI ¥ (HOPMBI JACSITEIBHOCTU (O HUX CMOTPHUTE TeMy 4).

10. Hannyue KOrHUTUBHBIX (QDYHKLUHA: ONMcaHue, 00bSICHEHHUE U
npenBuieHue. Hayka uccienyer cylecTByromnme 00beKThl U Takke (eHOMEHBI,
KOTOpPBIE MOT'YT CTaTh OOBEKTOM HCCIEAOBAHUS B OYIyIIEM.

11. Hanuuue cyObekTa Hay4HOU NeATEIBHOCTH, KOTOPHIN 00JagaeT
cnenupUYeCcKUMHU XapakTepuctukamu. HaydHas aesTenbHOCTh TpeOyeT
0c000i1 MOATOTOBKU MO3HAIOIIETO cyOBhekTa. OH JJOJIKEH OCBOUTH
CJIOUBIIUICS 3arac 3HaHUH, CPeACTBA U METO/AbI TIOJYYeHUS 3HAHUS, CUCTEMY
[IEHHOCTHBIX OPUEHTAIUH, STUYECKUE MPUHLIUIBI HayKu. CunuTaeTcs, 4To
TOJIbKO 6—8 % HacesneHus Hallel TIaHEeThl CIOCOOHBI 3aHUMAThCS HAYKOM.

MpbI Ha3BaJIM OCHOBHBIE KPUTEPUU HAYKH, KOTOPBIE OTJIMYAIOT €€ OT
HeHayuyHbIX (popm no3HaHusl. OHU UMEIOT OTHOCUTENIbHBIN XapaKTep, Ux
nepeueHb OTKPBIT U KOHKPETHO UCTOPUYECH.

e Hayka B cpaBHeHuu ¢ ¢pustocopueid, pejurueit, MICKyCCTBOM,
00bIIeCHHBIM 3HAHHEM

Hayka u gpunocogusa. CneunanibHble HAYKH YJIOBJIETBOPSIOT KOHKPETHBIC
MOTPeOHOCTH pa3HBIX cep 00IecTBa: TEXHUKH, SKOHOMHUKH, cPephl IMpaBa,
3paBoOXpaHeHus U T. 1. Kaxxaas Hayka u3ydaeT TOJIBKO OJUH (hparMeHT
O00BEKTUBHOM peaibHOCTH, OTJENbHYIO YacTh Mupa. [IpenMerom ucciaenoBaHus
¢unocoduu siBnsiercst Mup B 11enoM.OHa CTpeMHUTCA K LIEIOCTHOMY TOHUMaHHUIO
yHuBepcyma. Ee 1ie1b  — BBIIBUTH BceoOIMe 3aKOHOMEPHOCTH MUPOBOTO
YCTpPOWCTBA.

YacTHble HAYKH UCCIIEAYIOT SBJIEHUS, KOTOPHIE CYIIECTBYIOT OOBEKTHBHO,
TO €CTh HE3aBUCUMO OT YEJIOBEKA U YenoBeuecTBa. Hay4yHble BBIBOIBI
3a(UKCUPOBAHBI B TEOPHSX, 3aKOHAX, (hopmynax. B HUX HEeT MecTa 1is
JUYHOCTHOT O, SMOLIMOHAIBHOT'O OTHOIIEHHS K 0OBEKTY UCCIIEI0BAHHUS.

IleHHOCTHBIE YCTAaHOBKH, HACTPOEHUE U JINYHOCTHBIE OCOOEHHOCTH YYEHOTO
HE BIIUSAIOT Ha IEHCTBUE OOBEKTUBHBIX 3aKOHOB (PU3UKH, XUMHUH, OUOJIOTHH U T. II.
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The science produces and systematizes strict and objective knowledge of
reality. For philosophy unambiguity is not peculiar. All ideas raise doubts and
can be exposed to a critical reflection. A specific of a philosophical reflection is
a self-reflection. Constant return to initial parcels and enrichment them by new
contents.

Results of scientific research can be checked experimentally many times
as the science leans on the facts. Philosophical problems are inaccessible to
sensory perception; they go beyond empirical generalizations, demand
penetration into essence. What there is beauty, the truth, good, justice? Answers
to these questions cannot be checked experimentally.

Language of philosophy is polysemantic. Science language is accurate
and unambiguous.

Science and art. Art is a form of public consciousness it is connected with
creation of artistic images.

Unlike science which reveals the general regularities and seeks for
generalization art focuses attention on a concrete event, on an isolated case.

Art reflects a sensual, associative, emotional way of perception. The idea
of regularity is the main reference point for science. The esthetic ideal is the
main reference point for art.

Research activity demands an articulation, a statement of the received
results by means of language. In art there are areas which cannot be expressed
by means of language.

Science and religion. The main distinction between science and religion
is defined by a ratio in these fields of belief and mind.

In science the reason dominates. With its help the science looks for
natural explanations of objective reality. These explanations have to be
confirmed by practice. The science trusts in cognitive opportunities of reason, in
its ability to reflect reality.

48
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OcHoBHoOI Borpoc pusiocodpuu — 3TO OTHOILIEHUE CO3HAHUS K OBITHIO
(uenmoBeka k Mupy). @unocodckoe Mo3HaHUE BCEria MpenoiaracT Haluuue
OIICHKU, KOTOPYIO UCCIEA0BATENb HaeT O0HAPYKEHHOM CYITHOCTH MPOILIECCOB U
SIBJICHUM.

Hayka BripabGaTbhIBaeT U CUCTEMATU3UPYET CTPOTUE U OOBEKTUBHBIE
3HAHUS O JCHCTBUTEILHOCTH.

Jlns dunocoduu He CBOMCTBEHHA OJHO3HAYHOCTh. Bee nien BhI3BIBAIOT
COMHEHHUE U MOTYT TOABEpPraThcs Kputniecko pedaekcuu. Crnernuduxa
dbunocodcekoii pediiekcuu — camopediiekcus. [locTossHHOE BO3BpaleHre K
UCXOJTHBIM TMOCBUIKaM U 00OTaIlleHUE UX HOBBIM COJICPKAHUEM.

Pe3ynbTaThl HAYYHBIX HCCIIETOBAHUN MOKHO IKCIIEPUMEHTATBHO
IPOBEPUTH MHOTO Pa3, TaK KaKk Hayka onupaercs Ha ¢akThl. Dumocodckue
poOJIeMbl HEJIOCTYIHBI YYBCTBEHHOMY TIO3HAHHIO, OHU BBIXOJIAT 3a MIPECIIbI
AMITUPUUYECKUX 00001ICHHH, TPeOYIOT TPOHUKHOBEHUS B CYIITHOCTh. YTO €CTh
KpacoTa, UCTHHA, T00po, cripaBeIMBOCTh? OTBETHI HA ATH BOIIPOCHI HEJb3s
AKCTIEPUMEHTATILHO TTPOBEPUTb.

S3b1k punocopur MHOTO3HaUYEH. SI3BIK HAYKH ABIAECTCS YETKUM U
OJIHO3HAYHBIM.

Hayka u uckyccmeo. VickycctBo siBiseTcst popmoit 00111ecTBEHHOTO
CO3HAHUS, OHO CBSI3aHO C CO3/IJaHUEM XY05KECTBEHHBIX 00Pa30B.

B oTiinume oT Hayku, KOTOpasi BRISIBISIET OOIIME 3aKOHOMEPHOCTH U
CTPEMHTCS K TeHEepaIn3allii, UCKYCCTBO aKIIEHTUPYET BHUMAHUE Ha
KOHKPETHOM COOBITHH, Ha €IUHUYHOM cliydae. MICKyccTBO OTpakaet
YyBCTBEHHBIH, aCCOIMATUBHBIN, SMOIIMOHANIbHBIN crioco0 BoctipusTus. Mmes
3aKOHOMEPHOCTH — OCHOBHOM OPHEHTHP JUIsl HAYKH. DCTETHUECKUH uaea
SBJIETCS TTIABHBIM OPUEHTUPOM JUIsI HICKYCCTBA.

Hayuno-uccnenoBarenbckas 1€ITeIbHOCTh TPeOyeT apTUKYIISIHH,
M3JI0KEHUS MOJYYEHHBIX PE3YyJIbTaTOB MOCPECTBOM SI3bIKAa. B HCKyCCTBE €CTh
00J1aCTH, KOTOPBIE HE MOTYT OBITh BBIPAXKEHBI CPEJICTBAMH S3BIKA.

Hayka u peauzua. OCHOBHOE pa3inyue MEK]ly HAyKOU U pesiuruen
OMpeIeNAETCS] COOTHOIIEHUEM B 3TUX OTPACisAX BEPHI U pa3zyMa.

B Hayke nomunHupyet pazyM. C ero nomoliibio Hayka UILIET €CTECTBEHHbIE
00BSICHEHUS OOBEKTUBHOUN PEATbHOCTH. ITU O0OBSICHEHUS JTOJKHBI
MOATBEPKAATHCS TPAKTUKOM.

Hayxka BepuT B mo3HaBaTeIbHBIE BOBMOXHOCTH pa3yMa, B €T0
CIIOCOOHOCTU OTpakaTh PEATbHOCTb.
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In the center of religious belief there is a supernatural object is God. It has
properties which cannot be explained rationally. In theological researches the
reason is considered as the instrument of justification of belief.

The science can coexist with religion as the attention of these branches of
culture is directed on different spheres. The attention of science is directed to
empirical reality which is learned by means of sense organs. Religious
knowledge is directed to what lies outside sensually perceived.

Christian theologians consider necessary to establish the union of science
and religion. In their opinion, God ordered to the person to pursue science. The
creator ruled that the person has to comprehend the world and learn to operate
him. The science is designed to help the person to execute God's order.

Theologians offer two main options of interaction of religion and science.
According to the first option, scientific theories are used for protection of
traditional religious doctrines.

According to the second option, religion, science and philosophy have to
participate in formation of a universal picture of the world. Synthesis of science

and religion will help to create the coordinated picture of the world. For
example, at discussion of concepts about an origin of the Universe it isn't
necessary to oppose the scientific theory of the Big Bang and the theological
concept of creation of the world (not *Big Bang or God", but "Big Bang and God").

Science and ordinary knowledge. Ordinary practical knowledge begins to
be formed at early stages of human history. This knowledge delivers elementary
data on the nature, on people, conditions of their life, social communications.
Basis of ordinary knowledge is experience of everyday life and practice of
people. Knowledge acquired on this base carries strong, but chaotic, separate
character. They provide orientation of the person in everyday life.

Ordinary knowledge doesn't seek for disclosure of essence of things unlike
scientific. The maintenance of the sphere of ordinary knowledge is very diverse. It
comprises common sense, beliefs, signs, traditions, intuitive beliefs, etc.

Process of assimilation of ordinary knowledge isn't systematic and
purposeful. Ordinary knowledge accustoms spontaneously throughout life, to
daily communication of people. It is similar to development of the native
language. Assimilation of ordinary knowledge doesn't demand preliminary
preparation (cognitive base). Originally the world appears in consciousness of
the person in forms of daily knowledge. Therefore scientists consider that
ordinary knowledge is primary. Development of scientific or other specialized
knowledge is carried out on the basis of ordinary, daily knowledge.
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Hayka B KyJbType COBPpEeMEHHOM HUBUWIN3ALHU

B nentpe penuruo3Hoit Bepbl HAXOAUTCSI CBEPXECTECTBEHHBIN O0OBEKT —
bor. OH o6naznaer cBOMCTBaMHU, KOTOPbIE HE MOTYT ObITh OOBSICHEHBI
palMOHANBHO. B TEONOrMYeCKNX UCCIENOBAHUAX Pa3yM PACCMATPUBAETCS KaK
WHCTPYMEHT 00OCHOBAHUS BEPHI.

Hayka MoeT cocyliecTBOBaTh C pEJIUTUEH, TOCKOJbKY BHUMAHHUE ATUX
oTpaciiell KyJIbTYphl YCTPEMJICHO Ha pa3Hble cephl. BHUMaHue Hayku
HaIIpaBJICHO Ha SMIUPHUYECKYIO PEATBHOCTH, KOTOPYIO MO3HAKOT MOCPEACTBOM
OpraHoB YyBCTB. PeIMru0o3HOE MTO3HAHUE HAIMPABJIEHO HA TO, YTO JICXKUT 3a
npeaeaaMu YyBCTBEHHO BOCHPUHHUMAEMOTO.

XpHucCTHAHCKHUE OOTOCTIOBBI CUUTAIOT HEOOXOAUMBIM CO3/IaTh COO3 HAYKH
u penuruu. [lo ux MHeHUI0, UMEHHO bor npennucan 4e10BEeKy 3aHUMAThCS
HAyKOM.

TBopel noBeseBa, 4To YEI0BEK JOJKEH IMOCTUTaTh MUP M YUUTHCA
ynpasiaTh uM. Hayka npr3BaHa moMoYb 4€JI0BEKY BBINIOJIHUTH HaKa3 bora.

Teonoru npeanararoT ABa OCHOBHBIX BApHaHTa B3aUMOICHCTBUS PEIUTUN
Y HayKu. B COOTBETCTBUU C NIEPBBIM HAYUYHbIC TEOPUU UCIIOIB3YIOTCS JJIs1
3aIIMUTHl TPAAULIUOHHBIX PETUTHO3HBIX 10rMAaTOB.

B cooTBeTCTBUU CO BTOPBIM, PEIHTHUs, HayKa U (GUiIocodus TOIKHbBI
y4acTBOBaTh B (hOPMHUPOBAHUU YHUBEPCAIBHON KapTHUHBI MUupa. CUHTE3 HAYKH
U PEITUTHH TIOMOXKET CPOPMHUPOBATH COIIACOBAHHOE MUPOBO33PEHUE.

Hanpumep, npu o06Cyk1eHUH KOHIISTIIIHI O MPOUCXO0XKIeHNN BeeneHHom
HE CJEAYEeT MPOTUBOIOCTABIIATh HAYUYHYIO TEOPUIO bosbpioro B3psiBa u
TEOJOTUYECKYIO KOHIIEIINIO COTBOpeHUs Mupa (He «boibiioil B3psIB uiau bory,
a «bobioit B3peIB U bory).

Hayka u o6v10ennoe 3nanue. OObIZICHHOE MTPAKTUYECKOE 3HAHUE
HaYMHAET (DOPMUPOBATHCS HA PAaHHUX ATaax YeJIOBEUYECKONH UCTOPUU. ITO
[MO3HAHUE MOCTABIISIET AJIEMEHTAPHBIE CBEAEHHUS O IPUPOJIE, O CAMUX JHOJSX,
YCIIOBUSX WX JKU3HU, COUATBHBIX CBA3SX. OCHOBOM OOBIIEHHOTO TTO3HAHUS
SIBJISIETCS] OTBIT MOBCEIHEBHOM KU3HU U MPAKTUKH Jtojiek. [IpuodpeTeHHbIe Ha
9TOM Oa3e 3HAHMS HOCAT MPOYHBINA, HO XaOTHYHBIHN, pa3pO3HEHHBIN XapakTep.
Onu o0OecreuynBaOT OPUCHTAITNIO YEJIOBEKA B TTIOBCETHEBHOM KU3HH.
OObIIeHHOE 3HAHKHE HE CTPEMUTCS K PACKPBITUIO CYIIIHOCTH BEIIEH B OTIIMYHE
ot HayuHoro. Coneprkanue chepsl 0OBIICHHOTO 3HAHUS OYeHh MHOTOO0OPA3HO.
OHa conepxuT B cede 3/1paBblid CMBICII, BEpOBaHHUSI, IPUMETHI, TPATULIUH,
WHTYUTHBHBIC YOSKIICHUS | T. 1.

[Iporiecc ycBoeHUs1 OOBIICGHHOTO 3HAHUS HE SIBISIETCS MJIAHOMEPHBIM U
ueneHamnpanieHHbIM. OObIICHHOE 3HAHUE OCBAUBAETCS] CTUXUUHO B TEUCHUE KU-
3HH, B IOBCETHEBHOM OOILIEHUH JIFOJIEH. DTO MOX0KE HA OCBOEHUE POAHOTO SI3bIKA.
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e Science as a worldview. Science as a productive and social force

The world outlook is a frame of reference on the world in general; it
represents a difficult complex of knowledge, values, norms and installations of
human consciousness. The history shows that the bases of outlook can be
various. For example, mythology, religion, art. Since Modern age the science
becomes a basis of world outlook of people. The science provides the theoretical
level of world outlook.

The scientific outlook is a set of knowledge which is organized in system.
This knowledge is gained as a result of proofs and justifications. This
knowledge forms ideas of regularities of existence and development of the
universum.

The scientific outlook creates an overall picture of the world by means of
concepts, theories, logical arguments and proofs. While the blind belief in
supernatural and postulation of doctrines is characteristic of religion.

In the XIX-th century the science becomes direct productive force.
Scientific knowledge is embodied in technical devices and production
technologies, provides growth of productivity, and increases extent of
domination of the person over the nature.

Fundamental discoveries are the cornerstone of the majority of material
innovations which have considerably changed shape of a civilization (electricity,
computers, biotechnologies, etc.). The modern science is social force; it is
included in processes of social development and management by them.,

The social force of science is expressed in her ability to be the instrument
of change, improvement and transformation of the public relations. These
processes assume interaction of natural sciences, technical, social researches and
the humanities.
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YcBoeHue OObIICHHOTO 3HaHUSI HE TPEOyeT mpeABAPUTEIHHOM
MOATOTOBKM (KOTHUTUBHOM 0a3bl). [lepBoHavanbHO MUp MPEACTAET B COBHAHUU
YeJioBeKa B (pOpMax MOBCEAHEBHOIO 3HAHUS.

[ToaTOMy yueHbIE CUMTAIOT, YTO OOBIACHHOE 3HAHUE SIBIISCTCS
nepBUuYHbIM. OCBOCHUE HAYYHOTO WM IPYTOro CHelUalIu3upOBaHHOTO 3HAHUS
OCYIIECTBIISIETCSI HA OCHOBE OOBIIEHHOTO, IOBCEHEBHOTO 3HAHMUSI.

e Hayka kak mupoBo33penne. Hayka kak npousBoguTe/IbHAS U
colMAJIbHASA CHJIAa

MupoBo33peHue — 3TO CUCTEMa B3TJISI0B HA MUD B 1I€JIOM, OHA
peACTaBIsET COOOM CIIOKHBIN KOMILIEKC 3HAHUH, IIEHHOCTEH, HOPM U
YCTaHOBOK YE€JIOBEYECKOT0 co3HaHUsA. McTopus OKa3bIBaeT, YTO OCHOBAHUS
MHUPOBO33PEHUSI MOT'YT OBITh paznuuHbie. Hampumep, mudosnorus, penurus,
UCKYCCTBO.

Hauwnnast ¢ HoBoro BpemeHr 0CHOBOYW MUPOBO33PEHHUSI JIFOACH CTAHOBUTCS
Hayka. Hayka obecrneunBaeT TeOpeTHUECKHI YPOBEHb MUPOBO33PEHHUS.

Hayuynoe MupoB033peHHe — 3TO COBOKYITHOCTb 3HAHUM, KOTOPBIE OpraHu-
30BaHbI B CUCTEMY. DTH 3HAHUS MOJYYEHBI B pe3yiibTaTe J0Ka3aTeIbCTB U 000-
CHOBaHMI. DTU 3HaHUA POPMUPYIOT MPEACTABICHUS O 3aKOHOMEPHOCTSIX CY-
[IECTBOBAHMS U Pa3BUTHUS YHUBEPCYyMa.

Hayunoe MupoBo33peHue co3faeT o0IIyI0 KapTUHY MUpPa MOCPEACTBOM
NOHSTUIN, TEOPHH, JIOTUYECKUX apI'yMEHTOB U JIOKa3aTEIbCTB. B TO Bpems kak
IUISl pEJIUTUN XapaKTepHa ciienasi Bepa B CBEpXECTECTBEHHOE U MOCTYJIMPOBAHUE
JOTMAaToOB.

B XIX Beke Hayka CTaHOBUTCS HEMOCPEICTBEHHOW MPOU3BOAUTEILHOM
cwion. HayuHble 3HaHMS BOIUIOIIAIOTCS B TEXHUYECKUX YCTPOUCTBAX U
MIPOU3BOJICTBEHHBIX TEXHOJIOTHSIX, 00€CTIEUNBAIOT POCT IPOU3BOIUTEILHOCTH,
YBEIIMYUBAIOT CTENEHb TOCIOCTBA YEJIOBEKA HaJl TPUPOIOH.

dyHaaMeHTaIbHbIe HAYYHbIC OTKPBITUS JIEKAT B OCHOBE OOJIBIITMHCTBA
MaTepuagbHbIX HOBAIIMH, KOTOPHIE PAIUKAIBLHO U3MEHIIN OOJIMK [IUBUIIN3ALUN
(9MEKTPUYECTBO, KOMIIBIOTEPHI, OMOTEXHOJIOTHH H T. II.).

CoBpeMeHHasi HayKa SBJISIETCS COLMAIbHOM CUJIOMN, OHA BKJIIOUEHA B
MPOLIECCHI COLIMAIIBHOTO PA3BUTHS U YIPABJICHUS UMHU.

CornuanbHasi Cuiia HAYKH BBIPAKAETCS B €€ CIOCOOHOCTH OBIThH
WHCTPYMEHTOM W3MEHEHWSI, COBEPIIICHCTBOBAHUS 1 MTPeoOpa3oBaHus 001IecT-
BEHHBIX OTHOIIEHU. DTU MPOLIECCHI IPEANOJIaraloT B3auMOJIEHCTBUE €CTECTBO-
3HAHUS, TEXHUYECKUX, COLIMAIbHBIX UCCIIEIOBAHUN U T'YMaHUTAPHbBIX HAYK.
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Key terms

Scientific rationality is a specific type of rationality which aspires to an exact
explication of the main properties of rational thinking, to the maximum
definiteness, accuracy, substantiality, objectivity.

The technogenic civilization is a type of civilization development which was
created in Western Europe in the XVII-XVIII centuries. It has a rapid pace of
development of the productive forces and social changes (the main values are
innovations, scientific rationality).

Traditional society is a type of civilization development which differs in
extremely slow rates of development of productive forces and centuries-old
preservation of social orders (the main values — fidelity to traditions, experience
of ancestors).

Questions

? List factors which have a crucial role in development of a technogenic
civilization.

? Give description of understanding of a human and his place in the world in
traditional culture and in technogenic civilization.

? The technogenic civilization has generated global crises (ecological,
anthropological, etc.). What basic values of a technogenic civilization demand
radical change?
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OcHOBHbIE NOHATHSA

Hayuynasi palfuoHaIbLHOCTB — 3TO CIEIIU(UUECKUNA BUT PAllUOHAIBHOCTH,
KOTOpasi CTPEMUTCS K TOYHOM SKCIUITMKAIIMM OCHOBHBIX CBOMCTB PallMOHAILHOTO
MBIIIUICHUS, K MAaKCUMaJIbHOM OIpe/IeIEHHOCTH, TOUHOCTH, I0KAa3aTEIbHOCTH,
00BbEKTUBHOCTH.

TexHoreHHasi HMBUIM3AMUA — 3TO TUI ITUBUIN3AIMOHHOTO PA3BUTHUSA, KOTO-
poiii chopmupoBaics B 3anagHoit EBporie B XVII-XVIIIBB.On oTnuvaetcs
OBICTPBIMU TEMITAMU PA3BUTHS MPOU3BOJAUTEIHHBIX CUJT U COITUATTBHBIX
U3MEHEeHUH (TJIaBHbIE [ICHHOCTH — MHHOBAIIUH, HAy4YHAasl pallHOHAIBHOCTD ).
TpaguunonHoe 001IECTBO — 3TO TUI IIUBHJIN3AIIMOHHOT'O PAa3BUTHSI, KOTOPBIN
OTJINYAETCSI KpailHe MeJICHHBIMU TEMIIAMH PAa3BUTHUS MPOU3BOAUTEIIHLHBIX CHUT U
MHOT'OBEKOBBIM COXPaHEHUEM COLIMAIBHBIX MOPSIKOB (TJIaBHBIC IIEHHOCTH —
BEPHOCTH TPAJUITUSAM, OIBITY MPEIKOB).

KonTposbHbIe BONPOCHI

? [lepeuncnure HakTOpbl, KOTOPHIE UTPAIOT PEILIAIOIIYIO PO B pa3BUTUHU
TEXHOI'€HHOW [[UBUJIN3ALUU.

? JlaiiTe onrcaHrie MOHUMaHUS YeJIOBEKa U €ro MeCcTa B MUPE B TPAJAUIIMOHHOMN
KyJbTYpE U B TEXHOI'€HHOW LIMBUJIN3ALIUH.

? TexHoreHHasi IMBUJIM3AIMS TOPOAMIIA TTI00AbHBIE KPU3UCHI (IKOJIOTHYECKU,
AHTPOIIOJIOTHYECKUH U Jp.). Kakue 6a3ucHbIe IIECHHOCTH TEXHOTEHHOU
UBUJIN3AIUN TPEOYIOT paUKaIbHOTO U3MEHEHHUS ?
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Topic 3. The emergence of science and the main stages of its historical
evolution

1. Pre-scientific forms of knowledge
2. Classical science

3. Nonclassical science

4. Post-nonclassical (modern) science

¢ Pre-scientific forms of knowledge

The question of science emergence is complicated and controversial. We
will consider the most widespread points of view which exist among scientists.
According to the first point of view, any knowledge which is received by the
person can be regarded as a scientific. In this case, knowledge in general and
scientific knowledge are identical concepts.

The second point of view says that writing is the main reason for
emergence of science. That is, emergence of science is closely related with the
opportunity to fix knowledge acquired through writing.

According to the third point of view, the emergence of science is
connected with activity of ancient philosophers. In the ancient past there was an
allocation of groups of people who were engaged exclusively in intellectual
work. Lastly, the most widespread point of view (we can say a generally
recognized) — science as a holistic phenomenon arises in Modern times, in the
XVII-th century.

The emergence of science was preceded by prolonged period of
accumulation of pre-scientific knowledge.

The first form of pre-scientific knowledge historically coincides with the
development of the ancient oriental culture and civilization. Ancient oriental
civilization (Egypt, China, and India) had a body of knowledge which collected,
transmitted transferred from generation to generation, and allowed to organize
optimum economic, political and military activities.

During the floods of the rivers there was a need to determine the volume
of flooded land area that was incentive for the development of geometry.
Development of trade, handicraft production, building caused elaboration of
methods of computation. Navigation, ceremonial activity contributed to studying
of features of the motion of the celestial bodies and the establishment of "star
science" (astrology).
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Tema 3. Bo3HNKHOBeHHEe HAYKH M OCHOBHBIE CTA UM €€ HCTOPHYECKOi
3BOJIIOLUH

1. lonayunble (OpMbl 3HAHUS

2. Knaccuueckas Hayka

3. Heknaccuueckast Hayka

4 .TlocTHekitaccuueckast (COBpeMeHHas )JHayKa

e /lonayunbie pOpMbI 3HAHUSA

Bonpoc 0 BO3HUKHOBEHUHN HAYKH SIBJISIETCS CJIIOKHBIM U IMCKYCCHOHHBIM.
Mpg1 paccMOTpuUM HanboJiee pacpoCTpaHEHHbIE TOYKU 3PEHUS, KOTOPbhIC
CYILLIECTBYIOT CPEN YUECHBIX.

CoracHo nepBoid, J1000€ 3HAaHUE, KOTOPOE MOJTYYEHO YEJTOBEKOM, MOKHO
paccmaTpuBaTh Kak HaydHoe. B 3ToM cityyae 3HaHMe BOOOIIEe U HAyYHOE 3HAHUE
SIBJISIIOTCS TOXKJIECTBEHHBIMU TTOHSATUSIMHU.

Btopas Touka 3peHust TJIacCUT O TOM, YTO MUCbMEHHOCTh SIBJISIETCS
[JIABHOM MPUYUHOMW MOSBJIICHUS HAyKU. TO €CTh, CTAHOBJIEHUE HAYKU TECHO CBSI-
3aHO C BO3MOXHOCTBIO (PMKCUPOBATH MOJTYyYEHHBIEC 3HAHUS ITOCPEACTBOM MHUCHhMA.

CornacHo TpeThel TOUKE 3pEHHsI, BOSHUKHOBEHHE HayKH CBSI3aHO C
JEeSITENBHOCTBIO AaHTUYHBIX (hustocooB. B a1oxXy aHTUYHOCTH MPOU3OIILIO BbI-
JIEJICHUE TPYIIIIBI JII0/IeH, KOTOPbIE OBbLIN 3aHATHI HCKIIOYUTEILHO HHTEN-
JIEKTYaJbHBIM TPYIOM.

Haxkoner, nHaubomnee pacnpocTpaHeHHas TOYKa 3pEHUs] — HayKa Kak I1e-
JOCTHBIM (peHOMeH Bo3HUKaeT B HoBoe Bpems, B XV I Beke.

[TosiBIeHUIO HAYKH MTPEAIIECTBOBAI JJIUTEIIbHBIN NTEPUO HAKOIIIIEHUS
JOHAYYHOTO 3HAHUSL.

[lepBas hopma moOHAYYHOTO 3HAHUS UCTOPUUYECKH COBIATAET C PA3BUTHEM
OpPEe6He6OCMOUHOIl KYNbmypbl U yueuauzayuu. J[peBHEBOCTOYHAS LIUBH-
muzanus (Eruner, Kurait, Manus) obmanana COBOKYITHOCTBIO 3HAHHM, KOTOPBIE
HaKaIUIMBaJIUCh, IEPEIaBAINCH OT MOKOJICHUS K MOKOJICHHUIO U MTO3BOJISLIIN
ONTUMAIBHO OPTraHU30BBIBATH X035 MCTBEHHYIO, OJIUTUHYECKYIO, BOCHHYIO
NEATENBHOCTb.

Bo Bpemst pa3iuBOB pek BO3HHMKAJIa HEOOXOUMOCTb OMpeAEICHUsI 00bEMOB
3aTOIUICHHBIX TUIOMIAACH 3€MJIH, YTO OBLIO CTUMYJIOM Pa3BUTHUS TEOMETPHUH.
PazButune TOprosiau, peMeCIEHHOr0 NPOU3BOACTBA, CTPOUTENBHOIO JIeya
00yCIOBIMBAIN BEIPAOOTKY IPUEMOB BBIYUCIIEHHUS, CUETa; MOPEIJIaBaHHE,
00ps10Bast I€SITEIbHOCTh CIIOCOOCTBOBAIIA M3YUYEHUIO OCOOCHHOCTEN JBUKECHUS
HEOECHBIX TeJl U CTAHOBIICHUIO «3BE3JIHOU HAYKU.
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But ancient oriental knowledge was not truly scientific. Why? What are
the reasons?

» The knowledge was developed by the principle of popular inductive
generalizations. The accumulated practical experience was generalized and
handed down (in a family, within professional community). The gain of new
knowledge was spontaneous and unsubstantiated. Knowledge functioned as a set
of recipes, technological schemes of activity.

» Ancient oriental science differed in lack of fundamental nature. It was
focused on the solution of applied problems, for cultic and astrological practice
and was not self-sufficient activities for development of theoretical questions —
"cognition for the sake of cognition™.

+ Ancient oriental science can not be called rational in the full sense. The
anti-democratic character of the socio-political structure of ancient eastern
countries is the main cause of this. Knowledge was not the result of rational
argumentation and proving. Knowledge originated with the person possessing
the power, the authority, a high social position was approved.

» The attention of ancient oriental scientists was concentrated on the
solution of specific practical problems. This activity was not connected with
theoretical consideration of a subject in a general view, with search of universal
proofs. There was no universal mechanism of obtaining knowledge. Knowledge
was an object of worship, a sacrament. It was believed that it is given by God.

Thus, the historical type of cognitive activity, which developed in the
Ancient East, cannot rightly be called scientific, but rather corresponds to a pre-
scientific stage of intellectual development.

The second form of pre-scientific knowledge related to culture of Ancient
Greece (the ancient polis). In Ancient Greece there were such forms of cognitive
activity from which there was a science later. For example, systematic proving,
rational justification, logical deduction, idealization.

The peculiarity of the political organization of the ancient Greek society
was a slave-owning democracy. This form of a social structure supposed
obligatory participation of each free citizen in political life (people's assemblies,
public debates, voting), promoted disclosure of its abilities.

As a result of it oral skills, the art of argument developed.

In Ancient Greek culture the truth is a result of rational, intellectual
thinking, proving, but not dogma (as in Ancient East).
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Ho npeBHeBOCTOUHOE 3HAHUE HE OBUIO MOJJIMHHO HaYyYHBIM. [louemy?
KakoBbl npyunHbI?

* 3HaHue BbIPaOATHIBAIOCH 110 MPUHIIUITY MOMYJISIPHBIX UHTYKTUBHBIX
00001eHnii. HakorieHHbI TpaKTUYECKUd ONBIT 000011aJICs U nepeaBacs 1o
HacleJCTBY (B ceMbe, B Ipejenax npodeccuoHalbHOro cooduiectra). [Ipupoct
HOBOT'O 3HaHUS ObUT CTUXUMHBIM U O€3/10Ka3aTeIbHbIM. 3HAaHUE
(G YHKIIMOHUPOBAIO KaK Ha0Op  pelLEeNTOB,TEXHOJOTUUECKUX  CXEM
JeSTENbHOCTH.

* JI[peBHEBOCTOUHAS HAyKa OTIMYAIACh OTCYTCTBUEM (PyHIaMeH-
TanbHOCTU. OHa OblJIa OPUEHTHPOBAHA HA pEllIEHUE MPUKIAIHbBIX 3a/1a4, 00CTy-
KUBAaHHUE KyJIbTOBOUW MM aCTPOJOTHUYECKON MPAKTUKU U HE SBJISIIACH CaMO-
JOCTaTOYHOM JAESATENBHOCTBIO M0 pa3pabOTKe TEOPETUUECKUX BOIIPOCOB  —
«MO3HAHUEM Py TIO3HAHUS».

* JI[peBHEBOCTOUHYIO HAYKY HEJb3s Ha3BaTh PAIlMOHAIBHOUW B TIOJIHOM
CMbICIIE. AHTHAEMOKPATUUECKUN XapaKTep COIUATbHO-TTOTUTHYECKOTO
YCTPOWCTBA APEBHEBOCTOYHBIX CTPAH SBJISIETCS TIaBHOW MPUYMHOM 3TOTO.
3HaHKE HE ABIISIOCH PE3YJIbTATOM PAIMOHATILHOM apryMEeHTAlUH U
nokazarenbcTBa. Og00peHue moydano 3HaHUE, UCXO/SIIee OT YeI0BeKa,
00J1a1at0IIEeTO BIACThIO, aBTOPUTETOM, BEICOKUM COLIUATIBHBIM MOJ0KEHUEM.

* Buumanue qpeBHEBOCTOYHBIX YUEHBIX ObLIO COCPEOTOYEHO Ha
pEIICHUH KOHKPETHBIX MPAKTUUYECKUX 3a7ad. JTa IeATeIbHOCTh HE ObLIa
CBsI3aHa C TEOPETUYECKUM PACCMOTPEHUEM IIPEAMETA B OOIIEM BHJIE, C TIOUCKOM
YHUBEPCAJIBHBIX JI0KA3aTeNbCTB. 3JI€Ch OTCYTCTBOBAJ YHUBEPCATIbHBIM
MEXaHHU3M TOJIYYCHHS 3HAHUA. 3HAaHUE ObLIO MPEAMETOM MOKIOHECHHS,
tauHcTBa. CUMTANIOCh, YTO OHO Jaercs borom.

Taxum oOpazoM, HICTOPUUYCCKHI TUIT TTO3HABATEILHOMN JACATEILHOCTH,
cnoxusLIniicsa Ha JlpeBHeM BocToke, HENb3sl C ITOJTHBIM OCHOBAHUEM HA3BaTh
Hay4YHbIM, OH CKOPEE COOTBETCTBYET JIOHAYYHOU CTaJNM Pa3BUTHUSI UHTEIICKTA.

Bropas ¢popma qoHayqHOTO 3HAHUS CBSI3aHA C K)JIbMYPOUl AHMUYHOU
I'peyuu (antuunoro nonuca). B Jlpesueit ['peruu Bo3HuKIN Takue GopmsI
MO3HABATEIBHOM JEATEIbHOCTH, U3 KOTOPHIX MO3kKE BO3HUKIIA HayKa. K
MpUMepy, CUCTEMAaTUUYECKOE JI0Ka3aTeNbCTBO, PAIIMOHAIBHOE 000CHOBAaHUE,
JorhYecKasl 1eyKUus, Uaealn3alus.

Oc00EeHHOCTHIO TOTUTUYECKON OpPTraHUu3aIii JPEBHETPEUECKOTO
oOmiecTBa sBIsUIaCh paboBIagenbuecKas JEMOKPATHS.

Ota (popMa 00IIECTBEHHOIO YCTPOMCTBA TMperonaraia 00s3aTeabHoe
Y4aCTHE KaXJJ0T0 CBOOOIHOr0 rpaXKJaHWHA B MOJTUTHUYECKOMN XU3HU (HAPOIHbIC
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The ancient Greek pre-scientific knowledge is characterized by a
speculative, theoretical attitude to the surrounding reality. Free citizens
disdained manual labour, the activity transforming material objects.

It was believed that this activity is for slaves. Policy, military art,
philosophy were worthy occupations for free citizens.

This may explain the ability of Greek thinking to form the perfect objects.

Ideal objects are special entities which do not exist in reality (Euclidean
point, straight line, plane, soul, meaning of life). The procedure of idealization is
a basis for creation of the scientific theory. Ideal objects allow studying reality.
An ideal object is a cogitative construction, the scheme to which it is possible to

correlate the empirical facts. For example, in Marx's philosophy there is a
concept of socioeconomic structure. It allows systematizing diverse historical
processes and events.

On the other hand. Disparagement to practical activity and manual labor
was the reason that the antique pre-science did not have an experiment.
Importance of an experiment for science is that it can be used for confirmation
or a denial of theoretical hypotheses.

This can explain recognized progress of antique knowledge of deductive,
not empirical sciences (Pythagorean mathematics, Euclid's geometry, Aristotle’s
logic) and mistakes in inductive fields (physics, astronomy, biology, geology,
geography).

Western and Eastern medieval science. Development of the logical
standards of thinking at medieval universities.

The third form of pre-scientific knowledge is connected with the middle
Ages and medieval philosophy. In the Middle Ages radically changed the
representation of nature. Ancient thinkers perceived nature as something
independent. Nature contained in itself the purpose and laws of development.

In medieval worldview the nature loses the status of self-sufficiency. It is
created by God; God is all-powerful and can disturb the natural course of natural
processes at any time. God sets the purposes to nature.
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coOpanusi, myOIuYHbIe 0OCYXKACHUS, TOJIOCOBAHUS ), CIIOCOOCTBOBAJIA pac-
KPBITHIO €T0 CIIocOOHOCTEN. B pe3ynbpTaTe 3TOro pa3BuBalioCh KpacHOpEUUeE,
HCKYCCTBO YOEXKEHHUSI, apTyMEHTAIIUH.

B npeBHerpeueckoil KylnbType UCTUHA SBISETCS PE3yJIbTaTOM
palMOHAILHOI0, MHTEJUIEKTYaJIbHOTO PA3MBIIIIJICHHUS, I0Ka3aTeIbCTBA, a HE
norMoi (kak Ha JI[peBHEM BOCTOKE).

JIpeBHerpedecKoe TOHayqYHOE 3HAHUE XapaKTEPU3YETCsl CO3EPLATEIbHBIM
OTHOIIIEHUEM K OKPYKAIOIIeH IeMCTBUTETbHOCTH.

CBoOOHBIE TpaXKIaHEe MPE3upAIU PUHUECKUN TPYI, N1EATSIbHOCTD,
nmpeoOpasyroIyo MaTepuaibHble mpeaMeThl. CUYUTANIOCh, YTO ATA ICSITEIHHOCTh
1U1s1 paboB. JIOCTOMHBIMU 3aHATUSMHU JIJI1 CBOOOJHOTO TpaKIaHUHA ObLITU
NOJIMTUKA, BOGHHOE UCKYCCTBO, Puiiocodus.

NMeHHO 3TUM MOXKHO O0BSICHUTH CIIOCOOHOCTh TPEYECKOT0 MBIIIJICHUS
dbopmMupoBaTh UaeaIbHbIE 00BEKTHI.

NneanbHbie 00BEKTHI — 3TO 0COOBIE CYITHOCTH, KOTOPHIE HE CYIIECTBYIOT
B peajibHOCTH (€BKJIMIOBA TOUYKA, MpsiMasi, TIIOCKOCTh, JIyIIa, CMBICII KU3HU).
[Ipouenypa naeanuszanuu sSBISETCS OCHOBOM I MOCTPOCHUSI HAYYHOM TEOPHUH.
WneanbHble 00BEKTHI O3BOJISIIOT U3Y4aTh peajbHYI0 I€HUCTBUTEIBHOCTb.
NneanbHblli 00BEKT — 3TO MBICTUTENIbHAS KOHCTPYKIIMSI, CXEMa, C KOTOPO
MOKHO COOTHOCHUTH amMnupuyeckue (paxtel. Hampumep, B puiocopun
K. Mapkca ectb moHsiTe 00IIECTBEHHO-3KOHOMHYecKas hopmariusi. OHO
MO3BOJISIET CUCTEMATU3UPOBATH MHOTOOOPAa3HbIE HICTOPUYECKUE MPOIECCHI U
COOBITHS.

C npyroii cropoHsl. [IpeHeOpeKUTEIFHOE OTHOIIIEHUE K TPAKTHUCCKOMN
NESTENBHOCTU U (PU3UUECKOMY TPYY SIBUIOCH MPUYMHON TOTO, YTO B AaHTUYHOU
J10-HayKe OTCYTCTBOBAJ HKCIIEPUMEHT. Ba’KHOCTH dKCIIEpUMEHTA IJIsl HAYKU
3aKJIFOYAETCs] B TOM, YTO OH MOKET OBITh UCTIOIB30BaH ISl IIOJTBEPKICHUS UITH
ONPOBEPKEHUS] TEOPETUUECKUX TUIIOTES.

OTUM MOXKHO OOBSICHUTH MPU3HAHHBIC YCIIEXW aHTUYHOTO TIO3HAHUS B
JIeAYKTUBHBIX, HEOMIUPHUUECKUX Haykax (MaTtematuka [Iudaropa, reomerpus
EBximpna, moruka ApucTtoTens) v 3a0IyKICHHS B MHAYKTHBHBIX OTPACIIAX
(¢puzuka, actpoHOMHSI, OUOOTHS, T€OJIOTHS, Teorpadus).

3anaonan u eocmounan cpeoneeekoean Hayka. Pazeumue nozuueckux
HOPM MbIUIIEHUS 8 CPEOHEBEKOBBIX YHUGEPCUMEMaX.

Tpetbs popma qoHAYIHOTO 3HAHUS CBA3aHA C AMOX0i CpeTHEBEKOBBS U
cpeaHeBekoBoil punocodueit. B anoxy CpeHeBeKOBbs KapAMHATBHO MEHSETCS
o0pa3 npupobl. AHTUYHBIE MBICIUTEIN BOCIPUHUMAIN IPUPOY KaK HEYTO
camocrosiTenbHoe. [Ipupoaa comeprkana BHyTpH ceOsl 1Ie/Ib U 3aKOHbI Pa3BUTHUS.
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The most perfect creation of God is a human. God entitles the human to
dominate nature. So now the human has the right to remake the world as it is
necessary for him. Thus, the Christian worldview gave rise to new
understanding of nature. It allowed passing from the contemplative cognition of
nature to experimental science of Modern times, which opened the way to
practical transformation of the environment.

However, this new relation to nature becomes relevant only after the
millennium. This is because the science of nature lost its former importance.
Nature is not the subject of study in this period. The only absolute reality for the
Christianity is God.

Nature during this period has symbolical character. All natural
phenomena are the embodiment and personification of religious values. For
example, the Moon is an image of Church which reflects divine light. Wind is an
image of spirit. Instead of studying of a real thing, they studied a concept which
denoted this thing. It was considered that this is a way of comprehension and
reconstruction of acts of divine creation.

Thus, cognitive activity had a book nature. Texts of the Scripture were the
most authorative books. The main research method was exegetics. Let's explain,
the exegetics is art of interpretation, commenting of bible texts.

In XII-th century there are significant changes in medieval pre-scientific
knowledge. During this period in feudal Europe the economic growth and
activization of trade relations with the Arab East is observed. There is a need of
knowledge about nature. You remember that medieval scientists did not study
nature. We talked about it earlier. The only source of knowledge about nature
was Aristotle’s works. Therefore scientists begin to show interest in scientific
works of Aristotle. It should be noted, that Aristotle’s works were for the first
time translated from Greek to Arabic. For example, the most reliable translations
were made by the Syrian scientist Averroes (Ibn Rushd). After that they were
translated from Arabic to Latin.
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B cpeaHeBekOBOM MHUPOBO33pEHUHU IPUPOAA TEPSET CTATyC CaMoJ10-
ctatouyHocTH. OHa co3naHa borom, bor BcemMoryur 1 MOXeT HApyIIUTh €CTECT-
BEHHBIN X0 NPUPOIHBIX MPOLECCOB B JIFOOOKH MOMEHT. bor 3aiaer uenu
pUPOJE.

CambiM coBepllieHHBIM TBOpeHUEeM bora sBisieTcst yenosek. bor gaer
YeJIOBEKY MpaBo MOBEJIEBATh NPUPOION. 3HAUUT, TENEPh YEIOBEK UMEET MPaBO
nepeebiBaTh OKPYKAIOMIUM MUP TaK, KaK eMy HY>KHO.

Takum 00pa3oM, XpUCTHAHCKOE MUPOBO33PEHUE J1aJI0 HAYaI0 HOBOMY
NOHUMAaHUIO TPUPO/BI. ITO MO3BOJIWIO MEPEUTH OT CO3EPLATENBHOIO MO3HAHUS
PUPOIBI K IKCTIEpUMEHTaIbHON Hayke HoBOTO BpemMeHu, KoTopasi OTKphLIa
JOPOTY MPAKTUYECKOMY MPe0oOpPa30BaHUIO OKPYKAIOLIEH Cpeibl.

Tem He MeHee, 5TO HOBOE OTHOIICHUE K MMPUPOJIE CTAHOBUTCS YMECTHBIM
TOJIBKO CITYCTS ThICAUEJIETHE. JTO MOTOMY, YTO HAyKa O MPUPOJIE B AIOXY
CpenHeBekoBbs MOTEpsiia CBoe npexkHee 3HaueHue. [Ipuposa He sBisercs
pEeIMETOM UCCIIEeIOBaHUS B 3TOT nepuoi. EnquHcTBeHHOM 6e3yCciioBHOM
PEaNbHOCTHIO JIJIs1 XpUCTUAHCTBA siBIsieTcst bor.

[Ipupona B 3TOT nepuoa UMEET CUMBOJIMUECKUN xapakrep. Bee
IPUPOHBIE SIBJIEHUS €CTh BOIUIOUIEHUE U OJIULIETBOPEHHUE PETUTHO3ZHBIX
nenHocteit. Hanmpumep, Jlyna — 310 00pa3 LlepkBu, KoTOpast oTpakaet
00>kecTBEHHBIN cBeT. Betep ecth 00pa3 ayxa.

BwmecTo n3yueHus peanbHOM BEIM, CPEAHEBEKOBBIE MBICIUTENN U3ydalln
MOHATHE, KOTOPOE BhIpa)kasio (0003Ha4aso) 3Ty Bellb. CYUTATIOCh, UTO ATO €CTh
CIoco0 MOCTUKEHUS U PEKOHCTPYKIIUU aKTOB 00’KECTBEHHOTO TBOPEHHUSI.

Takum 00pa3oM, rmo3HaBaTeNbHas EATEIbHOCTh UMEIa KHIKHBIN
xapakTep. CaMbIMU aBTOPUTETHBIMU KHUTaMU ObUTH TEKCTHI CBSIIEHHOTO
nucaHus. [ TaBHBIM METO/IOM MO3HAHUS ObLIa DK3EeTeTHKA.

[TosicHuM, 3K3€ereTuKka — MCKYCCTBO TOJKOBAHUS, KOMMEHTUPOBAHUS
OnONIEHCKIX TEKCTOB U pabOT aHTUYHBIX aBTOPOB.

B XII B. npoucxoasT 3HaunTENbHbIE U3MEHEHHS B CPEHEBEKOBOM
JoHay4YHOM 3HaHuM. B 3ToT nepuon B heonanpHoi EBpore HabmogaeTcs
AKOHOMUYECKUN POCT U aKTUBU3ALIMS TOPrOBBIX OTHOUIEHUM ¢ apaOCKuM
BocTOKOM. [losiBsieTcss mMOTpeOHOCTH B 3HAHUAX O IpUpoe. Bel moMHUTE, 4TO
CPEIHEBEKOBBIE YUEHBIE HE U3ydanu npupoy. OO 3TOM Mbl TOBOPHUIIM paHEe.
EnuHcTBEHHBIM HA TOT MOMEHT UCTOYHUKOM 3HAHUW O IPUPOJIe ObUIH TPYAb
Apucrotens. [Io3ToMy ydeHble HAUMHAIOT TPOSBIISITh UHTEPEC K HAYUYHBIM
pabotam antuyHoro ¢unocoda («O nedey, «duzuka», «O BOSHUKHOBEHUU U
YHUUYTOXXCHUN ).
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Adoption of the Aristotelean doctrine of nature had huge value for
medieval philosophy. This doctrine contained the large amount of empirical
scientific material and the research program. Medieval scholastics adopted from
the Aristotle model for an explanation of the phenomena.

Christian theologians tried to combine Aristotelean science with Christian
doctrines. It was a difficult challenge, because Aristotle’s science contradicts the
basic Christian dogmas.

Thomas Aquinas created the theory of the dual truth, which allowed
overcoming these contradictions. This theory recognized the rights of human
mind along with Christianity. Till the XI1I-th was considered that true knowledge
has divine nature. Aquinas’s theory allowed the opportunity to acquire
knowledge by means of the mind. The mind got permission to participate in the
cognitive process.

At the same time Thomas Aquinas noted that scientific knowledge which
Is received by means of reason has only relative truth. Only religious knowledge
is absolutely reliable.

During Modern times the mind will reach priority position in the cognitive
process.

So, we considered three forms of pre-scientific knowledge. Now let’s
consider science.

e Classical science

Science as an integral phenomenon originated in Europe during Modern
ages. It’s development had three stages.

The first stage is a classic science. G. Galileo formulated world outlook
foundations of classical science. Scientists have to take into account only
objective properties for formulating clear judgments about nature. Properties
which can be accurately measured, he called objective. For example, size,
weight, shape, movement, quantity. Subjective properties should be disregarded.
This is properties which are available to perception: taste, color, smell, sound.

The quantitative analysis is a method allowing to receivethe correct
knowledge about nature.
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CrnenyeT OTMETUTD, YTO TPYAbl APUCTOTENS O IPUPOJIE CHAYaa ObUIH
nepeBeeHbI ¢ TPEeYecKoro Ha apabckuil s3b1k. Hanmpumep, Hanboiee gocro-
BEpHBIE MEPEBOBI CeNal cupuiickuil yuensiii ABepposc (Mou Pymin). A yxe
MIOTOM OHU OBUTH MEPEBECHBI C apabCKOTO A3bIKA HA TATUHCKUH SI3BIK.

[IpuHATHE apUCTOTENEBCKOIO YYEHUS O IPUPOJIE UMEIO OIPOMHOE
3Ha4YEeHHE JJIsl CpeTHEBEKOBOU (pritocoduu. ITo yueHue cosiepxaio B cede
O0onpIION  00BbEM  SMIIMPUYECKOTO HAYYHOTO Marepualia i  Hay4dHO-
UCCIEN0BATENBCKYIO porpamMmy. CpeqHEBEKOBBIE CXOJIACTBI 3aUMCTBOBAJIA OT
Apucrotens MOJeb 115l OOBSICHEHUS SBIICHUM.

XpuCTUAHCKHUE OOTOCIIOBHI MBITAIUCH COBMECTUTH APUCTOTEIEBCKYIO
HAyKy C XpUCTHAHCKUMU JOKTPUHAMU. ITO ObLJIa CIOXKHAS 3a/1aya, IOTOMY YTO
HayKa ApPUCTOTENS TPOTUBOPEUNIIA OCHOBHBIM XPUCTHAHCKUM JIOTMaM.

doma AKBUHCKHUH CO3J1al Meopuro 08OUCMBEHHOU UCMUHbBL, KOTOPas
N03BOJIMJIA TPEOIOJETh ITU MPOTUBOPEUHSI. ITa TEOPUS TPU3HAJIA ITpaBa
YeJIOBEYECKOro pazyma Hapsany ¢ xpuctuanckoi Bepoit. [lo Xl Bexa cunranocs,
YTO UCTUHHOE 3HAHHE UMeeT 00KECTBEHHYIO TpUpoy. Teoprs AKBUHCKOTO
JOMYCTHJIa BO3MOKHOCTB MTOJIYYUTh 3HAHUE CpelicTBaMu pazyMa. Pazym
NOJIYYWJI pa3pellieHUe y4acTBOBATh B MPOLIECCE TO3HAHMS.

B 10 xe BpeMst ®oma AKBUHCKUI OTMEYaJl, UYTO HAyYHbIEC 3HAHUS,
KOTOPBIE MOTYYEHBI TIOCPEACTBOM pa3zyMa, UMEIOT TOJIbKO OTHOCUTEIbHYIO
UCTUHHOCTh. AOCOJIIOTHO JIOCTOBEPHBIM SIBIISIETCA TOJIBKO PETUTHO3HOE 3HAHHE.

B HoBoe BpeMst pa3zym 3aiMET MPUOPUTETHOE MOJIOKEHUE B
MO3HABATEIBLHOM IPOILIECCE.

Nrak, MbI paccMoTpenu Tpu (OpMBI JOHAYYHOTO 3HaHUS. Tenepn
o0paTUMCsl K pACCMOTPEHUIO HAYKH.

e Kitaccnueckasi HayKa

Hayxka kak nenoctasii heHomeH Bo3Hukia B EBponie B HoBoe Bpemsi. Ml
MOXEM MPOCJIEAUTh TPU 3Tala €€ Pa3BUTHUS.

[IepBrIi1 3Tam — 3TO KJIaCCUYECKas HAyKa.

I'. Tanmuneit chopmyarpoBas MUPOBO33PEHUYECKHE OCHOBBI KIIACCUYECKOMN
HayKW. YUEHbIE JOJKHBI YIUTHIBATH TOJIBKO OOBEKTUBHBIE CBOMCTBA IS
dbopMynHpOBaHUS YETKUX CYKIeHUM 0 mpupoe. CBOMCTBa, KOTOPHIE MOKHO
TOYHO U3MEPUTH OH Ha3Baj o0beKTUBHBIMU. Hampumep, pasmep, Bec, popma,
NBIOKEHHE, KonndecTBO. CyObEeKTUBHBIE CBOMCTBA ClIEyeT OCTaBUTh O€3 BHU-
MaHMsl. ITO CBOMCTBA, KOTOPBIE JOCTYITHBI BOCIIPUATHIO: BKYC, IIBET, 3aMaX, 3BYK.

KonnuecTBeHHBIN aHAIN3 — 3TO METOJ, IMTO3BOJISIFOIINI MTOTYYHUTh ITpa-
BUWJIbHBIC 3HAHUS O MIPUPOJIE.
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In the middle of the XVI-th century Nicolaus Copernicus created
heliocentric system of the Universe. It had hypothetical character and needed
proofs. Laws of mechanics of Galileo and his astronomical discoveries were
empirical base of the Copernican theory. Galileo started scientific revolution
which led to the creation of modern science. Isaac Newton’s discoveries finished
this revolution.

As a result of scientific revolution of the XVII-th centurymechanistic
picture of the world was created. Now let's consider its features:

» God created the Universe as the strict and ordered system. After that
God keep himself aloof from intervention in nature and gave it the chance to
exist independently. Nature exists on the basis of laws which were put in it at the
moment of creation.

» A human with the help of his mind was able to understand the essence of
the universal order. He had an opportunity to use this knowledge for the
advantage.

* Nature is perfectly ordered huge mechanism, which obeys to
mathematical laws.To investigate the essence of nature; it is necessary to take
this mechanism to pieces.

» Matter is a substance. It iscapable to move only due to influence of
external forces.

 The space and time have absolute character. The absolute space looks
like a repository of world matter. You can place all material bodies in this big
box, but you can take them out. The space will remain anyway. Absolute time
looks like a continuous stream. This is a permanent scale for measuring
uncountable specific movements.Time can pass independently, without
participation of material bodies.

» The principle of a strict determinism. Strict relationships of cause and
effect work in the world. There are no accidents. All phenomena and events can
be explained by laws of mechanics. Newton said: The world in which God does
not play dice.

* Nature is invariable, non-developing, always identical to itself whole.

 The aspiration to receive objective knowledge. The cleared knowledge
which completely excluded subjective factors was true (characteristics of the
scientist, methods, means, conditions of cognition).
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B cepenune XVI Beka H. KonepHuk co3aa re1MoueHTPUUECKYIO
cucrteMy Beenennoi. OHa UMenna TUIOTETUYECKUIM XapaKTeP U HYKAalach B
JOKa3aTeNbCTBAX.

3axonbl MexaHuku . T'anuiies u ero acTpOHOMUYECKHUE OTKPBITHS
ABWINCH dSMIIUpudeckoi 6a3o0il reopun H. Konepuuka. ['anuneit Hauan
HAy4YHYIO PEBOJIIOINIO, KOTOpasi MPHUBEJA K CO3JJaHUI0 COBPEMEHHOU HAYKH.
OtkpseiTust 1.HpIOTOHA 3aBEPIIMIIN 3Ty PEBOJIOIUIO.

B pesynbrare Hayuynoit peBononun - XVIIBeka copmupoBaiach
MexaHucmuieckas Kapmuna mupa. PacCMOTpHUM €€ 4epThl:

* bor cotBopui Beenennyro kak CTporyro U ynopsiJIoueHHYI0 CUCTEMY.
[Tocne saToro bor ycTtpanusics oT BMeHIaTeIbCTBa B IPUPOAY U Aall i
BO3MOXKHOCTb CYILIECTBOBATh CAMOCTOSTENbHO. [Iprpoaa cymiecTByeT Ha OCHOBE
3aKOHOB, KOTOPbIE OBLIN 3aJI05KEHBI B HEE€ B MOMEHT COTBOPEHHSI.

* UentoBek ¢ MOMOIIBIO CBOETO pazymMa CyMeJl MOHSTh CYIIHOCTh
BCEJICHCKOTO TOpsAKA. Y HEro NosiBMJIACh BO3MOXKHOCTh MOJIb30BaThCS 3TUM
3HAHUEM ]ISl CBOEH ITOJIB3EI.

* [Ipupona ecTh COBEPIIEHHO YIOPSAOUYECHHBIN TMTAHTCKUI MEXaHU3M,
KOTOPBIHM MOJUUHIETCS MaTeMaTHYECKUM 3aKoHaMm. YToObI Hcciie10BaTh
CYLIHOCTH MPUPOJIbI, HAIO Pa300paTh ITOT MEXaHU3M Ha YacTH.

* Marepusi — 310 BemectBo. OHa CIOCOOHA IBUTaThCS TOJIBKO 32 CUET
BJIMSIHUSI BHEILIHUX CHJI.

* [IpocTpaHcTBO M BpeMsi HOCST aOCOMIOTHBIN XapakTep. AOCOIIOTHOE
IPOCTPAHCTBO BBITJISIIUT KaK BMECTUIIUIIE MUPOBOM MaTepuu. MOKHO
MIOMECTHUTbH BCE TeJIa B ATOT OOJBIIION SIIUK, HO MOKHO M BBIHYTh HX.
[IpocTpancTBO OcTaHeTCs B 1H000M ciyyae. AOCOTIOTHOE BpeMs BBITIISIIUT KaKk
HENPEPHIBHBIN MOTOK. ITO MOCTOSHHAS IIKaJa JAJIT U3MEPEHUs O€CUUCICHHBIX
KOHKPETHBIX JBWKEHUN. BpeMs MOXET Teub CaMOCTOSATENBHO, 0€3 yJacTHs
MaTepuaIbHbIX TEl.

* [IpyHLIMD KECTKOTO AeTepMUHA3MA. B MUpe NEeUCTBYIOT )KECTKUE
[IPUYMHHO-CJIEICTBEHHBIE CBsI3U. B HEM HeT ciydaiiHocTel. Bee siBnenus u co-
OBITHSI MOXKHO OOBSICHUTH TOCPEACTBOM 3aKOHOB MEXaHHKHU. HbIOTOH TOBOpHIT:
310 MHp, B KOTOpoM bor He urpaer B KOCTH.

* [Ipuposia ecTe HEM3MEHHOE, HEPa3BUBAIOLIEECS, BCETa TOKAECTBEHHOE
caMoMy ce0e 1eroe.

* CtpemiieHHE MOJYYUTh OOBEKTUBHOE 3HAHUE. ICTUHHBIM OBLIO0
OUYHUIIEHHOE 3HAHHUE, KOTOPOE MOJHOCTHIO UCKIOYAIO CyOBEKTUBHBIE (PAKTOPBI
(XapaKTepUCTUKHN YYEHOT'0, CIIOCOOBI, CPEJICTBA, YCIOBUS MO3HAHUA ).
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» The principle of reductionism. Scientists refused to recognize qualitative
specifics of nature. They believed that nature is the mechanism, which can be
investigated by laws of mechanics.

» There was a new type of the subject of cognition. The self-made man.
He trusts only his mind and not relies on nature and God. We remind that the
ancient scientist relied on nature and the medieval scientist relied on God.

At the end of the XVIII-th century — the first half of the XIX-th century
there were complex scientific revolutions. The idea of evolutionary
development was main to these revolutions. Three discoveries were the most
Important.

1) The theory of the cellular structure (Cell theory). This theory proved
internal unity of all live organisms, unity of their origin. Authors of the cell
theory are the German researchers M. Schleiden and T. Schwann.

2) The law of conservation and transformation of energy. J.R. Mayer,
J. Joule, E. Lenz were the creators of this law, independently from each other.
According to this law, work can be converted into warmth and vice versa. The
law showed that warmth, light, electricity, magnetism are various forms of one
movement in nature and can pass one into another.

3) "On the Origin of Species by means of natural selection™ is the famous
book by Charles Darwin. Darwin's book did two things. Firstly, it provided a set
of proofs that evolution took place. Secondly, it offered the theory to explain
how evolution works. This is the theory of natural selection. Evolution by natural
selection is the key to understanding of biology, and a variety of life on Earth.

¢ Nonclassical science

Enumerated discoveries prepared the global scientific revolution which
began at the end of the XIX-th century. This revolution led to emergence non-
classical science.

At first there were epochal discoveries in physics, which destroyed a
mechanistic picture of the world. Let's call the most significant of them.

The discovery of electromagnetic waves (H. Hertz), the discovery of the
electron (J. Tomson), the introduction of quantum ideas (M. Planck), the
creation of the theory of relativity (A. Einstein), creation of a model of the atom
(N. Bohr).

At the beginning of the XX-th century all main postulats of classical
science were disproved. As a result of these and other discoveries non-classical
style of thinking was created, which characterizes non-classical science.
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* [IpuHIMD peayKIHOHN3Ma. Y YEHbIE OTKA3bIBAIMNCH IPU3HABATH
KAaueCTBEHHYIO crietuupuky npupoabl. OHU CUUTAU, YTO IPUPOAA SIBISIETCS
MEXaHU3MOM, KOTOPBIA MOXKHO MCCJIEIOBATH C MOMOIIBIO 3aKOHOB MEXaHUKHU.

* [TosiBuiics HOBBIM THN CyOBEeKTa MMo3HaHus. Yenosek, cuenaBmuil ceos
caM. OH T0BepsIET TOJIBKO CBOEMY pa3yMy U HE OIMpaeTcs Ha npupoxay u bora.
HanomuHaeM, 4TO aHTUYHBIN YYEHBIN ONIMPAJICS HA IPUPOLY, & CPEIAHEBEKOBBIN
y4€eHbIN onupaics Ha bora.

B konnie XVIII Beka — nepsoii mosnoBune XIX Beka nmpousonuin
KOMILIEKCHBIE HAYYHBIE PEBOJIIOLUU. M Oes 3601104 U0HHO20 pa3eumus siBUIACH
IJIaBHOM 117151 ATUX peBoiitolnil. Hanbonee BaxXHBIMU CTaJIN TPU OTKPHITHS.

1) Teopuist KIIETOYHOMN CTPYKTYphL. JTa TEOPHs J0Ka3ajaa BHyTPCHHEE
€IUHCTBO BCEX KMBBIX OPTaHU3MOB, €EAUHCTBO UX MPOUCXOKIAEHUA. ABTOpaMHU
KJIETOYHOU T€OpHUU SABILIOTCSA HeMelkue ucciienoparenu M. [neinen u T. I1IBaHH.

2) 3aKOH COXpaHCeHHUs U MpeBpalieHus sueprun. P. Maiiep, 1. Jl>xoyib,

3. JleHn cTanu TBOPLAMHU TOTO 3aKOHA HE3aBHCUMO JApYT OT Apyra. CorinacHo
ATOMY 3aKOHY, pa00Ty MOYKHO IPEBPATUTH B TEIUIOTY U HA00OPOT. 3aKOH MOKa3al,
YTO TEII0Ta, CBET, SJICKTPUUECTBO, MATHETU3M SBIISIOTCS Pa3IMUHbIMU opMamMu
OJIHOTO JIBU>KEHUS B IIPUPOJIE U MOTYT INEPEXOAUTH OJIHA B IPYTYIO.

3) «IIpoucxoxacHrue BUAOB IIyTEM €CTECTBEHHOTO 0TOOpay — 3HAMEHHUTAsI
kHura Yapne3za /{apsuna. Kaura /lapBuHa caenana ase Bemu. Bo-nepBoix, oHa
IPEeA0CTaBUIIa MHOKECTBO JOKA3aTEIBCTB TOTO, YTO 3BOJIIOLUS UMENIA MECTO.
Bo-BTOpBIX, OHA MpeIoKUIIa TEOPHIO, YTOOBI 0OBSICHUTD, KaK paboTacT
HBOJIIOIHUS. DTO TEOPHsI  €CTECTBEHHOTO 0TOOpA. DBOIIONHUS ITyTEM €C-
TECTBEHHOTO 0TOOpA SIBJISIETCS KJIIOUYOM K TOHUMAaHUIO OMOJIOTHUH, a TAKXKe pa3-
HOOOpa3usl KU3HU Ha 3eMIIe.

e Hekilaccuueckast Hayka

HasBanHbie HaydHBIC OTKPBITUS MTOATOTOBUIIH TI100aTBHYIO HAYYHYIO
PEBOJIOLIMIO, KOTOpask Hauanack B KoHIle XIX Beka. DTa peBoJtoIus MpUBEIIa K
MOSIBJIEHUIO HEKJIaccnyecKol Hayku. CHaudasa npou30IUINA S110XaJbHbIE
OTKPBITHUS B (DU3UKE, KOTOPHIE PA3PYIIMIA MEXaHUCTUYECKYIO KAPTUHY MUpA.
HazoBem nHanbonee 3HaunTenbHbIC U3 HUX. OTKPBITHE DIEKTPOMATrHUTHBIX BOJIH
(I'. T'ep1r), otkperTue anextpona (. ToMcoH), BBeieHUE KBAHTOBBIX MPE/i-
craBnenuid (M. [1naHk), co3nanvue TeOpur OTHOCUTENBHOCTH (A. DUHIITENH),
co3nanue mojnenu aroma (H. bop).

B nauane XX Beka Bce I1aBHbIE OCTYJIAThI KJIACCHUECKON HAYKU ObUIH
ONPOBEPTHYTHI.
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Here its features:

1)  The understanding of an object of research changed. The science
passed from studying of things that were considered as constant to studying of
conditions and ways of scientific cognition things. Non-classical science
investigates the behavior of the subject in one or other conditions.

2)  Absolutely objective knowledge of nature can not be obtained. Any
knowledge is result of mixture objective and subjective. Objective knowledge is
properties that belong to the object of cognition. Subjective knowledge is a
contribution of scientist to result of knowledge (methods, his theoretical
position, valuable preferences, and cultural traditions). Object properties depend
on conditions in which it is. The famous physicist W. Heisenberg spoke: "The
way nature responds to our questions depends on how we ask them™.

3)  Danish physicist Niels Bohr formulated the principle of
complementarity. According to this principle it is necessary to apply two
mutually exclusive sets of concepts to the most complete description of the
quantum-mechanical phenomena. Microparticles can behave as corpuscles and
as waves. This property is called wave-particle dualism. The principle of
complementarity allows explaining such contradictions.

4)  The theory of relativity cardinally changed ideas of space and time.
Classical science considered them independent of matter. Einstein proved that
space-time properties depend on the material processes. He confirmed that the
disappearance of material objects and processes will lead to the disappearance of
the space-time continuum.

¢ Post-nonclassical science (modern science)

Modern science is not completely formed phenomenon. We can list only
the main trends of modern science, which called integral.

* Modern science problems are difficult. It is possible to solve them only
using at the same time efforts of several sciences.

* Modern science studies the complex, open, non-linear systems,
including human activities. Such systems actively exchange energy, substance,
information resources with the environment. In this way, important
characteristics of their evolution are uncertainty, instability, randomness and
chaos. Processes of destruction and creation are equivalent. Chaos can be
creative. Development should include a stage of chaos, which is a source of new
vectors of development.
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B pe3ynbrare 3TUX U APYTUX OTKPBITUI CPOPMUPOBAIICS HEKAACCUUECKULL
CMUlb MblulleHUs, KOTOPBIN XapaKTEPU3yeT HEKIACCUYECKYIO HayKy. EMy
CBOMCTBEHHBI CJIIEIYIOIINE YEPTHI:

1) 3Menwniioch NOHUMaHKE peMeTa ucciaenoBanus. Hayka
repenuia OT U3y4eHUs BEIleH, KOTOPBhIE pacCMaTPUBAIUCh KaK HEM3MEHHBIE K
M3YUYEHUIO YCIIOBUM U CIIOCOOOB M3ydueHus Bemlei. Heknaccuueckas Hayka
UCCJEeNYET TO, KaK BeAeT ceOs MpeAMET B TEX WIIM UHBIX YCIOBHSIX.

2) AOGCOJIIOTHO OOBEKTUBHOE 3HAHUE O MPHUPOJIEC MOJIYIUTh HEBO3-
MO3kHO. J[to00e 3HaHMEe eCTh Pe3yJIbTaT CMEIICHUS OOBEKTUBHOTO U CyOBEKTHUB-
HOro. OOBEKTHUBHOE 3HAHUE — 3TO CBOMCTBA, KOTOPhIE MPUHAMJIEKAT OOBEKTY
no3HaHusi. CyObeKTUBHOE 3HAHHME — ATO BKJIaJl YYEHOIO B pe3yJIbTaT MO3HAHUS
(MeTopl, ero  TeopeThyecKasi MO3UIMs, IEHHOCTHbIE TPEANOYTECHHUS,
KyJbTYpHBIE Tpaauiiuu). CBolicTBa 00BEKTA 3aBUCST OT YCIOBUM, B KOTOPBHIX OH
HaxoauTcs. 3HameHuThId ¢pusuk B. ['eitzenbepr ropopun: «To, kak mpupoja
OTBEYAET HA HAIIM BOIIPOCHI, 3aBUCHUT OT TOTO, KAK MBI UX 3aJaEM».

3) Hatckwuit puszuk H. bop chopmynupoBan mprUHIKAT KOMITIH-
MeHTapHOCTU. COrJIacHO ATOMY MPUHIIMITY SISl HAanOOoJIee TOTHOTO ONMUCAHUS
KBAaHTOBO-MEXaHUYECKUX SIBJICHUI HEOOXOIMMO PUMEHSTH JIBa B3aUMO-
UCKJTIOYAIOIMX Ha0opa MOHATHH. MUKpPOYACTHUIIBI MOTYT BECTH Ce0s Kak
KOPIYCKYJIbI U KaK BOJIHBI. DTO CBOWCTBO HA3bIBAETCS KOPIYCKYJISIPHO-
BOJIHOBOM ayanu3M. [IpuHIIUIT JOTOTHUTEIBHOCTH TTO3BOJISIET OOBSICHUTH
110100HBIE TIPOTUBOPEUHSI.

4) Teopust OTHOCUTEIHLHOCTH KapANHAIBHO U3MEHHUIIA TIPEICTABICHUS
0 mpoCTpaHCTBE U BpeMeHU. Kiaccuueckas Hayka cuuTana UX HE3aBUCUMBIMU
oT MaTepuu. A. DUHIITENWH J10Ka3ajl, 4YTO MPOCTPAHCTBEHHO-BPEMEHHbIE
CBOMCTBA 3aBUCST OT MaTEpHAIbHBIX MpoueccoB. OH yTBEpKIall, YTO
HCUYE3HOBEHUE MaTEPUAJIbHBIX ITPEIMETOB U IIPOLIECCOB MPUBENET K
VCYE3HOBEHUIO IIPOCTPAHCTBEHHO-BPEMEHHOI'0 KOHTHUHYYMa.

e [locTHek1accHYeCcKasi HAyKa (COBpeMEeHHAasl HAyKa)

CoBpeMeHHas HayKa He SBISIETCS MOJTHOCTHIO CPOPMUPOBABIIUMCS
(deHomMeHoM. MbI MOXEM MEPEUUCTUTD JTUIIb OCHOBHBIE MeHOeHYUU
COBPEMEHH020 eCmecmEo3HaHUsA, KOTOPOE HAa3bIBAIOT MHTETPAIbHBIM.

* CoBpeMeHHBIC TPOOIEMBI HAYKH SBISIOTCS CIOKHBIMU. PermmTh nx
MOYKHO TOJIBKO MCITOJIb3YsI OTHOBPEMEHHO yCUIIUS HECKOJBKMX HaYK.

* CoBpeMeHHasi HayKa U3y4aeT CIIOKHbIE, OTKPBIThIE, HETUHEWHbIE
CHUCTEMBI, BKJIIFOUAIOIIME JIESITEIbHOCTD YEJIOBEKA. Takue CUCTEMbI aKTUBHO
0OMEHMBAIOTCSl SHEPTUEH, BEIIECTBOM, HH(OPMALIUEH, pecypcaMu ¢ OKpy-
xatotent cpefoil. Takum 00pa3om, BaKHBIMU XapaKTEPUCTUKAMH X SBOJIOLINHI

71



The emergence of science and the main stages of its historical evolution

« There is an increase of cross-disciplinary and transdisciplinary
researches. The research is called cross-disciplinary in case if it involves
scientists from different scientific areas.The research is called transdisciplinary
In that case when there is a transfer of methods, conceptual schemes from one
science in another.

» Overcoming the gap between subject and object. Simple systems were
an object of classical science. Sophisticated systems were an object of non-
classical science. Now the attention of scientists is drawn more and more by
historically developing systems which form new levels of the organization
eventually. At the same time emergence of new level of the organization makes
impact on the previous stage, changing communications and composition of
their elements.

« Highly increased importance of the calculus mathematics (which
became an independent branch of mathematics). Now mathematical modeling
becomes the most important instrument of scientific and technical progress. Its
essence is replacement of an original object with the corresponding
mathematical model.

* Methodological pluralism — is realization of limitation sand one-
sidedness of any methodology and, first of all, rationalistic methodology.

* In postnon-classical science the paradigm of integrity is approved.
According to it the universe, the biosphere, anoosphere, society, man represent
integrity. And manifestation of this integrity is that a man is not out of the
studied object, he is inside it, he is a part, which studies the whole.

» The ideas of evolution and historicism get into sciences. Idea of
historical evolution of physical objects is gradually included into the picture of
physical reality. For example, the models which describe development of a
metagalaxy can be regarded as historical reconstructions which reproduce the
main stages of evolution of this unique historically developing object.

Between classical, non-classical and post-nonclassical science there is
continuity. However, each subsequent type of science limits incidence of
previous.
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SIBJISIIOTCSI HEOTIPEIEIEHHOCTh, HECTAOMIIBHOCTh, CIIy4alHOCTb U Xaoc. IIpo-
1IECChl Pa3pyILIEeHHs U CO3UIAHUS PABHOLICHHBIL. Xa0C MOXET OBITh  CO3U-
naTeabHbIM. Pa3BuTHE HEOOXOIMMO BKIIFOYAET CTAAUIO Xa0ca, KOTOPBIH sSBIIS-
€TCS UCTOYHUKOM HOBBIX BEKTOPOB Pa3BUTHA.

* [IpoucxoauT yBEeIUUYECHUE JOIU MEKIUCIUIUIMHAPHBIX U TPAHC-
JACUUIUIMHAPHBIX UCCIIENOBaHUN. VicciienoBanre Ha3pIBaeTCA MEXKIUC-
UUIUIMHAPHBIM B TOM CJIy4ae, €CJIM JJIsl €ro MPOBEICHUSI MPUBICKAIOT YUCHBIX
U3 pa3HbIX Hay4YHBIX oOsacTeil. MccnenoBanne Ha3bIBaeTCsl TPAHCAUCITUTLIN -
HapHBIM B TOM CJIy4ae, KOrjia MPOUCXOUT MEPEHOC METOJ0B, KOHIIENTYaJIbHBIX
CXEM U3 OJHOM HAyKH B JIPYTYIO.

* [Ipeononenue pazpriBa 00beKTa U CyOBbekTa. OOBEKTOM KIIACCUYECKOMN
HayKd ObUTH MPOCTHIE CUCTEMBI, 00BEKTOM HEKIACCUYECKONU HAYKH — CJIOKHBIE
CHUCTEMBI, B HACTOSIIIEEC BPEMsI BHUMAHHE YUYCHBIX BCE OOJIbIIIE MPUBICKAOT
UCTOPUYECKH PA3BUBAIOIIMECS CHUCTEMBbI, KOTOPHIE C TECUCHUEM BPEMEHU
(GbopMUPYIOT HOBBIC YPOBHU OpraHuzamnuu. [Ipu 35ToM BO3HUKHOBEHHUE HOBOTO
YPOBHS OpraHU3alMU OKa3bIBACT BO3ACHCTBUE HA TIPEABLAYIIHI dTaIl, MEHSS
CBSI3U U KOMIIO3UIIUIO 3JIEMEHTOB.

* Pe3k0 BO3pOCII0 3HAU€HUE BHIUMCIUTEILHOM MaTEMaTUKH (CTaBIIEH
CaMOCTOSITEILHOM BETBBIO MaTeMaTUKH). B HacTosiiee BpeMsi BAXKHEHIITUM
WHCTPYMEHTOM Hay4YHO-TEXHUUYECKOTO MPOrpecca CTAaHOBUTCS MaTEMaTHYECKOE
MoJeNHpoBaHue. Ero CylmHOCTh — 3aMEHa UCXOJAHOTO OO0BEKTa COOTBET-
CTBYIOIIEH MAaTE€MaTUYECKONW MOETBIO.

* MeTo10JIOTHYECKU I TUTFOPAIM3M  — OCO3HAHHUE OTPAHUYECHHOCTH U
OJIHOCTOPOHHOCTH JIFOOOM METO/IOJIOTUH H, TIPEXK/IE BCETO, pallioHa-
JIUCTUYECKON METOJIOJIOTUH.

* B nocTHEeKJIacCCHUYECKO HayKe yTBEpIKIAaeTCs napagurma 1eJ0CTHOCTH,
COTJIACHO KOTOPOH MHpO3aaHue, onocdepa, Hoocdepa, 00IIEeCTBO, YSIOBEK U T.
1. IPEACTABISAIOT CO00H €AUHYIO 1IETOCTHOCTh. 1 posiBiIeHHEM 3TOM
LIEJIOCTHOCTH SIBJISIETCS TO, YTO YEJIOBEK HE HAXOAUTCS BHE U3y4aeMOTI0
00bEKTa, OH HAXOJUTCS BHYTPH HETO, OH SBJISCTCS €r0 YacCThIO.

* B ecTecTBO3HAHME MPOHUKAIOT UAEH SBOJTIOIUHN U HCTOPU3MA.
IIpencraBienne 00 NCTOPUIECCKON IBOTIONUHN (GU3UICCKUX OOHEKTOB
ITOCTEIIEHHO BXOJMT B KAPTUHY (PU3HYECKON peanbHOCTH. Hanpumep, moaenu,
OTHMCHIBAIOIINE PA3BUTUE METArajlaKTUKH, MOTYT OBITh PaClICHEHBI KaK
HCTOPUYECKHUE PEKOHCTPYKIIUH, KOTOPHIE BOCIIPOU3BOASAT OCHOBHBIE ATAIbI
3BOJIIOIMH 3TOT'0 YHUKAIBHOTO HCTOPUYECKHU PA3BUBAIOIIETOCS OOBEKTA.
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The emergence of science and the main stages of its historical evolution

Key terms

Idealization is a method of theoretical knowledge which is directed to creation
of cogitative designs (ideal objects). Ideal objects allow studying reality. An
ideal object is a cogitative construction, the scheme to which it is possible to
correlate the empirical facts.

Exegetics is art of interpretation, commenting of the Bible texts (the main
method of research of the Medieval prescience).

Principle of a strict determinism. Strict causes and effect relationshipswork in
the world. There are no accidents. All phenomena and events can be explained
by laws of mechanics.

Principle of complementarity. According to this principle it is necessary to
apply two mutually exclusive sets of concepts to the most complete description
of the quantum-mechanical phenomena.

Questions

? In Antiquity and the Middle Ages a lot of growth points of science were
created. List them.

? Give the definition of a concept of idealization.

? Why in ancient pre-scientific knowledge there was no experiment?

? Why ancient oriental pre-scientific knowledge was not fundamental?

? List the reasons which promoted adoption of Aristotelian scientific program
by scholasticism.

? What new nonclassical science brought in understanding of nature in
comparison with classical science?

? How you understand I. Prigozhin’s idea that modern sciences are basednot on
subjects, and on problems?

? Why modern science is often called integrated science?
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Bo3HuKHOBeHHE HAYKHU U OCHOBHbBIE€ CTa/ITUA €€ l/ICTOpI/I‘IECKOﬁ IBOJIOIINHN

Mexny Ki1acCUYeCKOM, HEKJIACCUYECKOHM U ITIOCTHEKIACCUYECKOW HAYKOU
CYIIECTBYET NPEEMCTBEHHOCTh. OJIHAKO KaX/bIM MOCIEIYIOIINN TUIl HAYKH
OrpaHUYUBAET cepy ACHCTBUS MPEABITYILETO.

OcHOBHBIE TOHATHSA

HNpeanu3aums — 3T0 METOJ TEOPETUYECKOTO TTIO3HAHUSA, KOTOPBIM HAIIPABIIEH HA
CO3/IJaHUE€ MBICIUTEIBHBIX KOHCTPYKIMUM(UaeanbHble 00BEKTH). MaeanbHblit
O00BEKT — 3TO MBICIUTEIbHASI KOHCTPYKIIUS, CXeMa, C KOTOPO MOXKHO
COOTHOCUTH IMIUPUYECKUE (PAKTHI.

JK3ereTuKa — UCKyCCTBO MHTEPIPETAIIMN, KOMMEHTHUPOBAHUS TeKCTOB brubiuu
(rmaBHBINA MeTOJ HccieaoBaHuss CpeTHEBEKOBOM JIOHAYKH).

IIpuHIMI KECTKOr0 AeTepMUHHU3MA. B Mupe NeUCTBYIOT )KECTKME MPUIYNHHO-
CJIeICTBEHHBIE CBsI3U. B HeM HeT ciydaitHocTel. Bee sBieHus u coObIThs
MOKHO OOBSICHUTH MIOCPEICTBOM 3aKOHOB MEXaHUKH.

KoHTpoabHbIE BONIPOCHI

? B npeBHocTH U B 3110Xy CpeiHeBEKOBbS CPOPMUPOBATIOCH MHOTO TOYEK POCTa
Hayku. [lepeuncnure ux.

? JlaliTe omnpesiesieHre OHITHS UJIeaTu3alliu.

? [louemy B ApeBHEM JIOHAYYHOM 3HAHUU OTCYTCTBOBAJ KCIEPUMEHT?

? [loueMy IpeBHEBOCTOYHOE JIOHAYYHOE 3HAHUE HE ObUIO yHAaMEHTaIbHBIM?
? [lepedncnure MPUYUHBI, KOTOPHIE CIIOCOOCTBOBAIIU MTPUHSITHIO
ApUCTOTEIEBCKOM HAYYHOU MPOTrPaMMBbI CXOJIACTUKOM.

? Uto HOBOT'O B TOHUMaHUE IPUPO/IbI BHECTIA HEKJIaCCMUeCKasi HayKa B
CPaBHEHHH C KJIACCUYECKUM €CTECTBO3HAHUEM?

? Kax Bb1 monumaere uzeto . [lpuroknaa o TOM, 4TO COBPEMEHHBIC HAYKH
CTpPOSITCSL HE TIO TIpeAMeTaM, a 1o npodaemam?

? [louemy COBpeMEHHYIO HAYKY 4acTO Ha3bIBAIOT HHTETPATHLHBIM
€CTECTBO3HAHUEM ?
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The structure of scientific knowledge

Topic 4. The structure of scientific knowledge

1. Scientific knowledge as a complex evolving system

2. Methods and forms of empirical research

3. Methods and forms of theoretical knowledge

4. Foundations of Science

5. The ideals and norms of scientific knowledge and their socio-cultural
conditioning

6. The scientific picture of the world, its function and historical forms

7. The philosophical foundations of science

e Scientific knowledge as a complex evolving system

Scientific knowledge has a fairly complex structure which can be
represented in the different layers.

So, from the point of view of the interaction of the object and the subject
of scientific knowledge, the latter includes four components: a) the subject of
science in the name of the individual researcher, and the scientific community
and society as a whole; b) the object matter and the subject matter; c) a system
of methods and techniques specific to this science; g) specific language — both
natural and artificial.

Based on the subject of knowledge and the methods there are:

« science of nature — nature-knowledge that studies inanimate nature,

animated nature, and the human nature and unites about 7000 units of

private science industries;

» science of the artificial world (technical knowledge) which is about 5

thousand private subjects;

» logical-mathematical sciences (about 2 thousand private sectors);

« science of human and society constituting around 4.5 million units of

specific disciplines.

Another division of science is by fundamental and applied branches. The
fundamental ones are the sciences responsible for the formation of a scientific
picture of the world (theoretical physics, theoretical chemistry, theoretical
biology, astronomy); the applied ones are those serving the interests of human
practice. Separation of sciences on the fundamental and applied ones is
historical.
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CTpyKTypa Hay4YHOI' 0 3HAHHS

Tema 4. CTpyKTypa HAY4YHOI 0 3HAHMS

1. HaydHoe 3HaHUE KaK CJI0KHas pa3BUBAIOLIAsCA CUCTEMA

2. Metonbl ¥ (pOPMBI SMIIUPUYECKOTO UCCIEIOBAHUS

3. MeToibl U GOPMBI TEOPETUIECKOTO MO3HAHUS.

4. OcHOBaHMSI HAYKH

5. Nneanbl 1 HOpMBI HAYYHOTO TIO3HAHUS, UX COLIMOKYIBTYpHast 00yCI0B-
JIEHHOCTD

6. Hayunas kapTuHa Mupa, ee QyHKIHH U UCTOpUUYECKHE (POPMBI

7. ®unocodckre OCHOBAHUS HAYKU

L4 Haytmoe SHaAHHUEC KaK CJIOKHAdA pasBUBAKOIIIaAACHA CHCTEMA

HayuHoe 3HaHMEe UMEET T0BOJIBHO CJIOKHYIO CTPYKTYPY, KOTOpPas MOXKET

OBITH MPEJICTABIICHA B PA3IUYHBIX Cpe3ax.
Tax, ¢ TOukH 3peHus B3aUMOACHCTBUS 00BEKTA U CYOBEKTa HAYYHOTO
MO3HAHUS, TTOCTIETHEE BKIIIOUAET B ce0s1 4 KOMIIOHEHTA: a) CyObeKTa HayKH B

JUIE OTJEIBHOTO UCCIE0BAaTENS, HAYYHOI'0 COO0IIEeCTBa, OOIIECTBA B I[EJIOM;
0) 0OBEKT U IIpeIMET U3YUYCHUS; B) CUCTEMY METO/IOB U IPUEMOB, XapaKTEPHBIX

JUTSL TaHHOW HAYKH; T') Ceu(UUECKUM SI3bIK — KaK €CTECTBEHHBIH, TaK U
VUCKYCCTBEHHBIU.
ITo npenmeTy 1 MeToAaM MO3HAHUS BBIAEIISIIOT:

* HAayYKH O MPHUPOJE — €CTECTBO3HAHKE, U3YUaIOIee HEKUBYIO, KUBYIO U

YeJIOBEUYECKYIO MPUPOY, 0ObEIUHSIONIEE PUMEPHO 7 ThIC. €IUHUIL
YaCTHOHAYYHBIX OTPACJIICH;

* HAyKHd O MUPE UCKYCCTBEHHOTO (T€XHO3HAHUE), COCTABIISIIOLINE OKOJIO

O TBIC. YACTHBIX AUCUUILINH;
* JIOTUKO-MAaT€MaTUYECKUE HAYKU, COCTABIIAIONINE IPUMEPHO 2 ThIC.
YaCTHBIX OTpaceu;

* Hayku 00 0OIIecTBE 1 YEIIOBEKE, COCTABISAIONINE OKOJIO 4,5 ThIC.
€MHHI] KOHKPETHBIX JUCIUILINH.

Jpyroe neneHue HayKu — Ha PyHIAaMEHTAIbHBIC U TPUKIIATHBIE OTPACITH.

K ¢yHmameHTaIbHBIM OTHOCST HAYKH, OTBETCTBEHHBIC 32 (JOPMUPOBAHHE
HAyYHOU KapTUHBI MUpa (TeopeTnueckasi Pu3nka, TeOpeTUIeCcKass XUMus,
TeOpeTHYeCcKasi OMOJIOTHsI, aCTPOHOMHUS U JIP.); K MPUKIAJTHBIM — 00CIy-
KUBAIOIIME NHTEPECHI YeJIOBEUEeCKOM MpakTuKu. Pa3nenenue Hayk Ha
(dyHIaMEeHTaIbHbIE U MPUKIIAIHBIE HOCUT UCTOPUUECKUN XapaKTep.
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The structure of scientific knowledge

e Empirical and theoretical levels, their features and differences

The structure of scientific knowledge can be represented as a unity of its
two main levels — theoretical and empirical. These levels are closely interrelated
and both are relatively autonomous. Let us mention the most important
differences between them:

1) in the degree of penetration into the essence of the subject. The
empirical knowledge reflects a subject from the phenomena side, the theoretical
— from the essence. Achieving the theoretical level is an ideal of constructing a
full-fledged science in general;

2) in the cognitive functions. The empirical level describes, and the
theoretical explains and predicts phenomena;

3) in the methods of cognition and in the forms of knowledge;

4) in practical value. The value of theoretical knowledge is higher than
of the empirical one, as the empirical knowledge is concrete and situational, and
is of limited and non-universal nature, and is suitable only for "here and now";
theoretical knowledge is versatile, it is applied according to the principle
"always and everywhere".

Exaggerating the role of one of these levels to the detriment of another,
which is usual for the extremes of empiricism and of theory"ism", is incorrect.
Empiricism denies the active role and the relative independence of thinking.
The experience and perceptual knowledge are considered the only sources of
knowledge. The content of knowledge is reduced to the description of this
experience, and the rational mental activity is reduced to all sorts of
combinations of empirical material. On the contrary, theory"ism™ suggests that
the critical sources of knowledge are the intellect, reason, and thinking. It suffers
from an underestimation of empirical experience, from subjectivity in operating
concepts and terms, from playing with definitions, from the movement of
thought from speculative schemes and formulas designed to real processes.

e Methods and forms of empirical research

1) Empirical level is characterized by the predominance of sensory
perception. Although, there are also the rational forms, they are of minor
Importance. As a result, the object under study is reflected mainly by its external
relations and manifestations. The characteristic features of the empirical
cognition include: search and collection of facts, their primary generalization,
the description of observed and experimental data, and their classification.
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CTpyKTypa Hay4YHOI' 0 3HAHHS

e DMIMPHYECKHUI M TEOPETHYECCKUI YPOBHHU, MX OCOOCHHOCTH H
pa3iu4us

CtpykTypa HAy4HOrO TIO3HAHUSI MOXKET OBITh TpPEACTaBICHA KaK
€MHCTBO JIBYX €TI0 OCHOBHBIX YPOBHEHM — SMIIUPUUECKOTO U TEOPETUUECKOTO.
OTU YPOBHU TECHO B3aMMOCBSI3aHbl U OJHOBPEMEHHO OTHOCUTEIHLHO aBTO-
HOMHBI. YKa)X€M Ha caMbl€ CYIIECTBEHHBIE PA3TUYUSI MEXKy HUMU:

1) mo cTeneHyu NPOHUKHOBEHUS B CYIITHOCTD IpeaMeTa. DMITMPUICCKOE
3HaHUE OTPAXKAET MPEIMET CO CTOPOHBI SABJICHUS, TEOPETUIECKOE — CO CTOPOHBI
CYIIHOCTHU. JIoCTHX)EHNE TEOPETUUECKOTO YPOBHS SIBISICTCS UICAIOM
MOCTPOEHUSI TIOJIHOIIEHHOW HayKHu BOOOIIIE;

2) 10 MO3HABATEIbHBIM (PYHKIUSIM. DMIIMPUICCKUI YPOBEHD OITUCHIBACT,
a TEOpEeTUUECKUN — OOBSICHSIET U MPEICKA3bIBACT SIBICHUS;

3) o MeToaM MO3HAHUS U (popMaM 3HAHHMS,

4) 1o MpaKTHYECKOM IIEHHOCTH. L[eHHOCTh TEOPETUYECKOTO 3HAHMS BBIIIIC
AMITUPUYECKOTO, TIOCKOJIBKY IMITUPUUYECKOE 3HAHUE HOCUT KOHKPETHO-
CUTYaTUBHBIN, OTPAaHUYCHHBI HEYHUBEPCAIBHBIM XapaKTep, MPUTOTHO TOJIBKO
«3ECh U cerlyacy; TEOPETUYECKOE 3HAHUE OTJIMYAETCS YHUBEPCATbHOCTHIO,
HEOOXOIMMOCTBI0, IPUMEHSAETCS 110 IPUHIIUITY «BE3/I€ U BCET/IaY.

[IpeyBenuueHne poau OJHOTO U3 ATUX YPOBHEH B yepd Ipyromy,
CBOMCTBEHHOE KPAaWHOCTSM SMIUPHU3MA U TEOPETU3MA, HEKOPPEKTHO.
OMOUPHU3M OTPULAET AKTUBHYIO POJIb U OTHOCUTEIBHYIO CAMOCTOATEIBHOCTD
MbIIUICHHS. EAMHCTBEHHBIM HCTOYHUKOM MO3HAHUS CYUTAETCS OIIBIT,
YyBCTBEHHOE Mo3HaHue. [Ipu 3ToM copeprkaHue 3HaHHs peayLUpyeTCcs K
OMMCAHUIO 3TOTO OIbITA, & PAlMOHAIbHAS MBICIIEIEATEIIBHOCTh — K PA3HOTO
poJla KOMOMHAIIMAM SMIIMPUIECKOT0 MaTepuana. HampoTus, TeopeTrusm
MOJIaraeT pelariiiM UCTOYHUKOM 3HaHUS MBIIIJIEHUE, UHTEIIEKT, pasyM. OH
TPEUIUT HETOOIEHKON IMITUPUIECKOTO OMBITa, CYObEKTUBU3MOM B OTIEpH-
POBaHUH MOHITUSIMH U TEPMUHAMH, UTPOU B IEDUHUIINH, IBMHKCHUEM MBICTH OT
YMO3PHUTEITHHO CKOHCTPYHUPOBAHHBIX CXeM U (DOPMYIT K peaTbHBIM IIPOIECCaM.

e MeToab! U GopMBbI IMIUPHUYECKOI0 UCCICAOBAHMS

OMIOUPUYECKUN YPOBEHb OTIMYAETCS MPe00IalaHueEM YyBCTBEHHOTO
no3HaHus. U XoTs 31ech TakKe MPUCYTCTBYIOT pallMOHAIbHBIE (JOPMBI, OHU
MMEIOT MOAYNHEHHOE 3HaueHne. Kak pe3ynbTraT, HccleyeMblii 00bEeKT
OTpakaeTcsi MPEUMYILIECTBEHHO CO CTOPOHBI CBOMX BHEIIHUX CBSI3€H U
nposiBieHuid. K xapakTepHbIM IpU3HAKaM SMIUPUYECKOTO MO3HAHUSL OTHOCST:
MOMCK 1 cO0p (pakTOB, MX MEPBUUHOE 000OIIECHUE, ONTMCAaHUE HAOII0aeMbIX U
AKCHEPUMEHTAIBHBIX TaHHBIX, KX CUCTEMAaTH3allMs, KilacCU(UKAIUs U UHAS
dakToPukcHpyroas 1eITeIbHOCTb.
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The structure of scientific knowledge

2) The empirical knowledge practices the following methods:
observation (fixing sensible sides of the object by the senses directly or by
different instruments and technical devices indirectly); comparisons
(comparison of the observed objects in order to identify their similarities and
differences); measurement (comparison of some characteristics of the object
with the reference measure); experiment (active and targeted observation of the
object in a specially created artificial, controlled environments).

3) The forms of the empirical level: an empirical fact and empirical
law. The empirical factis a sensually perceived phenomenon drawn up in
accordance with scientific protocols, containing the standards and requirements
of this field of science: the regularity, frequency of occurrence, cause and effect
relationship, etc. In the scientific knowledge, the totality of the facts creates the
basis of empirical hypotheses and of construction of theories. Furthermore, the
confirmation or refutation (the idea of critical experiment) of theories happens
with the use of facts. The empirical fact is never "pure™: it is always theoretically
"loaded". Therefore, the starting point of scientific research is not the objects
themselves, not the "pure™ facts, but rather the theoretical schemes, and
"conceptual model of reality".

4) Empirical Law is a reflection of recurring relationships and patterns
without penetration into the essence of the phenomenon. One should not
underestimate the empirical laws; they work quite successfully in specific
situations. For example, "all objects/bodies expand when heated"; "every metal
has its melting temperature”.

e Methods and forms of theoretical knowledge

The theoretical level of scientific knowledge is characterized by the
predominance of the rational moment (concepts, theories, laws and other forms
of thinking and mental operations). At the same time, the sensual cognition is
not eliminated, but becomes an aspect of the cognitive process. Theoretical
knowledge is aimed at identifying the purpose of internal relations and laws of
things, processes, and phenomena. It is made possible by the rational processing
of data of the empirical knowledge and by the formation of a special subject —
the abstract objects of theory.
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CTpyKTypa Hay4YHOI' 0 3HAHHS

OMIUPUYECKOE TTO3HAHUE TPAKTUKYET CIEIYIOIIUE MeMmo0bl: HAOIIO-
JeHre — UKcalus 4yBCTBEHHO BOCIIPUHUMAEMbBIX CTOPOH MpeIMeTa HEOCpe/I-
CTBEHHO OpraHaMu YyBCTB WJIM OMOCPEIOBAHHO PA3IUYHBIMU IPUOOpPAMHU U
TEXHUYECKUMU YCTPOMCTBAMU; CPAaBHEHUE — COMOCTABICHUE HAOJII01aeMbIX
00BEKTOB C II€JIbIO BBISIBICHUS X CXOJCTBA U PA3JIMUUS; UBMEPEHUE —
COIOCTaBJIEHUE KAKOU-TMOO0 XapaKTEPUCTUKHU MPEAMETA C TAJOHHON MEPOK;
AKCIEPUMEHT —aKTUBHOE 1I€JICHANPABICHHOE HAOII0/IeHHe 00bEKTa B CIIe-
[IUAJILHO CO3/JaHHBIX UCKYCCTBEHHBIX, KOHTPOJIUPYEMBIX YCIOBUSX.

Dopmbl SMIIUPUYECKOTO YPOBHS: SMIIMPUUECKUN (PAKT U SMIIUPUUECKUN
3aKOH. DMIUPUUECKUN PaKT — YyBCTBEHHO BOCITPUHUMAEMOE siBJieHUE, 0hOpM-
JIEHHOE B COOTBETCTBUU C HAYYHBIM MPOTOKOJIOM, COJICPIKAIIUM CTaHAAPTHI U
TpeOOBaHUs JaHHOM OTpaciiid HAYKU: PEryJISIpHOCTb, IOBTOPSIEMOCTb,
IPUYMHHO-CIIC/ICTBEHHAS 3aBUCUMOCTh U T. /1. B HAyYHOM MO3HaHUY COBOKYITI-
HOCTh (hakTOB 00pa3yeT SMIUPUIECKYIO OCHOBY BBIJIBI)KCHHS TUIIOTE3 U
IIOCTPOECHUSI TEOPUH.

Kpome toro, ¢ momoIpto GakToB MPOUCXOIUT TTOATBEPIKICHUE TCOPHIA
WM UX ONPOBEPKEHHE (M€l KPUTUYECKOTO IKCIIEPUMEHTA). DMIIUPUIYECKUN
(akT HUKOT/1a HE OBIBAET «UHCTHIM»: OH BCETJ]Aa TEOPETUUECKH «HATPYKEH.
[ToaTOMYy MCXOAHBIN MYHKT HAYYHOT'O UCCIIEOBAHUS — 3TO HE caMU 1o cebe
NPEIMETHI, HE «UUCThIE» (DAKTHI, a TEOPETHUECKUE CXEMBI, «KOHIIETITyaIbHbIE
MOJIENU JEHCTBUTEIBHOCTIY.

OMIUPUYECKUN 3aKOH — OTPAKEHUE PETYIISIPHO MTOBTOPSIOIIUXCS CBA3EH
¥ 3aKOHOMEPHOCTEN 03 MPOHUKHOBEHUS B CYIIHOCTH siBNieHUsA. He cinemyet
HEJOOIEHUBATh SMIIMPUYECKUE 3aKOHBI — OHH BIIOJHE YCIIEITHO pab0TaIOT B
KOHKPETHBIX cuTyaIusax. Hanpumep, «Bce Tena mpu HarpeBaHUU paciiiu-
PSIOTCSY, «BCSIKAM METAJUT HIMEET CBOIO TEMIIEPATYPY TUTABICHUSI.

e MeToabl 1 GopMbI TEOPETHYECKOI0 NO3HAHUSA

J171s1 TEOpETUUECKOTO YPOBHS HAYYHOTO MTO3HAHUS XapaKTEPHO
npeo0Iaane parmoHAILHOTO MOMEHTA — IOHSITHI, TEOPUI, 3aKOHOB U APYTUX
(bOopM MBITINICHUS U MBICTUTENBHBIX onieparuii. UyBCTBEHHOE MO3HAHUE MPU
ATOM HE YCTPAHSETCS, a CTAHOBUTCS MOJAYUHEHHBIM aCIIEKTOM MO3HABATEILHOTO
npoiiecca. TeopeTnueckoe NO3HAHUE HANIPABICHO HA BBISIBIICHUE YHH-
BEpCAIbHBIX BHYTPEHHUX CBSI3€M U 3aKOHOMEPHOCTEN BELIEH, MPOLIECCOB,
saBieHUH. OHO CTAHOBUTCSI BO3MOKHBIM MTOCPEJCTBOM PallMOHATBHON
00pabOTKH TaHHBIX SMIIUPUIECKOTO 3HAHUS U (POPMHUPOBAHUS OCOOOI
MPEAMETHOCTH — A0CTPAKTHBIX OOBEKTOB TEOPHH.
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The structure of scientific knowledge

In the theoretical knowledge, methods such as analysis and synthesis,
generalization and abstraction, formalization, axiomatization, modeling are
used. But the main method of theoretical knowledge is an idealization. The aim
and the result of idealization are to create, design a special type of objects —
idealized objects (material point, ideal gas, black body, etc.), on the basis of
which alone a theory can be constructed. The forms of the theoretical knowledge
include:

Problem is the original ground for theoretical research. This is the
knowledge about lack of knowledge. As K. Popper believes, science begins not
with the observation, but with problems, and its development is a transition from
one problem to the other — from shallower to deeper.

Hypothesis is a form of theoretical knowledge that contains high degree
of probability assumption which is formulated on the basis of a number of facts
and the true meaning of which is uncertain and requires proof. Hypothetical
knowledge requires verification and validation as it is probabilistic and not
reliable. In the proof of hypotheses, some of them acquire the status of a true
theory, others undergo changes and updates, and others are discarded and turn
into a delusion.

Hypothesis as a form of theoretical knowledge must meet the set of
conditions that must be met when it (hypothesis) is nominated (regardless of the
branch of scientific knowledge). It must: comply with the laws established and
accepted in the science; be consistent with the facts, on the basis of which it is
put forward; comply with the laws of formal logic; be simple and free of
unnecessary items; work with a wider class of related objects of study, not only
with those for which it has been nominated; allow for the possibility to confirm
or refute.

Theory is the most complex and advanced form of the scientific
knowledge which gives a holistic mapping of regular and substantial
connections of a certain area of reality. As a system of knowledge, theory is
expected to have three basic requirements: consistency; experimental
verifiability; falsifiability.
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B TeopeTnueckoM Mo3HaHUM UCATIONB3YIOTCS TAKUE METO/IbI, KaK aHaJIU3
Y CUHTE3, TeHepanu3alus U adcTparupoBatue, GopMaau3alus, akcuoma-
TU3allMs, UHTEpBANM3aLus, pyau3anus, Moaeaupoanre. Ho rmaBHeIM MeTO10M
TEOPETUUYECKOT0 NMO3HAHUS OCTaeTcs uaeanusanus. Llenbio u pesyapraTom
ujeanu3aluu SBJISETCS CO3/1aHle, KOHCTPYUPOBAaHUE 0COOOT0 TUIIA TPEIMETOB
— UJIJIM3UPOBAHHBIX 00BEKTOB (MaTepHalibHasi TOUKa, UJealbHbIN a3,
a0COJIIOTHO YEpHOE TeJIO U T.II.),Ha OCHOBE KOTOPBIX TOJIBKO U MOXKET OBbITh
noctpoena teopusi. K gpopmam teopernyeckoro 3HaHUsI OTHOCSITCSL:

Ilpo6rema — ucxoaHas TIOLAAKA ISl TEOPETUYECKOTO MOUCKA. DTO
3HaHue o He3HaHuu. Kak cuutaet K. Ilonmnep, Hayka HaunMHAET HE C HAOIIO-
JIEHUH, a IMEHHO C MPOOJIeM, U €€ pa3BUTHE €CTh EPEXO OT OJHUX MPOOIIEM K
JIPYTHMM — OT MEHee IITyOOKuX K 0oJiee TiyOOKHUM.

T'unome3za — GopMa TEOPETUYECKOTO 3HAHUS, COJIEPIKAIAsl TPEATIOI0-
’KEHHUE BBICOKOW CTEMEHU BEPOSITHOCTH, KOTOPOe CHOPMYIMPOBAHO HA OCHOBE
psina GakToB M MCTUHHOE 3HAYEHUE KOTOPOTO HEOMPEEICHHO U HY>KJAeTCs B
JoKa3zaTenabcTBe. [ umoreTnyeckoe 3HaHue TpeOyeT MPOBEPKHU U 0OOCHOBAHUS,
NOCKOJIbKY HOCUT BEpOSITHOCTHBIN, a HE IOCTOBEPHBIN XapakTep. B mpouecce
JI0Ka3aTeIbCTBA BBIIBUHYTHIX TUTIOTE3 OJIHU U3 HUX OOPETAIOT CTaTyC UCTUHHON
TEOpUH, APYTUE MPETEPIEBAIOT U3MEHEHUS U YTOYHEHHUsI, TPEThU OTOpa-
CBIBAIOTCS, IPEBPAILAIOTCS B 320y KICHUS.

['unoresa xak popma TEOpETUUECKOTO 3HAHUS TOJKHA OTBEYATh
COBOKYITHOCTH yCIIOBUH, KOTOPBIE HY>KHO COOJIO/IaTh TIPU €€ BbIIBIXKEHUH (BHE
3aBUCHMOCTH OT OTPACIIA HAy4YHOTo 3HaHus ). OHa JOJI)KHA: COOTBETCTBOBATh
YCTaHOBJICHHBIM M OOIIECIPUHSITHIM B HayKe 3aKOHAM; OBITh COTJIACOBAHHOM C
(akTamMu, Ha OCHOBE KOTOPBIX U JIJIsl OOBSICHEHHSI KOTOPBIX OHA BBIJIBUHYTA;
COOTBETCTBOBATH 3aKOHAM (HOPMaIbHON JIOTUKH; OBITh MPOCTOM, HE COACPIKATH
JMIIHEro; padoTaTh ¢ 60jee MUPOKUM KIACCOM UCCIIETYyEMbIX POACTBEHHBIX
O00BEKTOB, @ HE TOJIBKO C TEMH, JIJIs1 OOBSICHEHUSI KOTOPBIX OHA ObLIa crie-
[IMAJIbHO BBIBUHYTA; JOIYCKAaTh BO3MOKHOCTb IIOJTBEPKACHUS WIIA OIPO-
BEPIKCHMSL.

Teopusa — camas clioXHas U pa3BuTast popMa HAyUHOTO 3HAHUS, JAlOIIast
LIEJIOCTHOE OTOOpaKEHNE 3aKOHOMEPHBIX U CYIIECTBEHHBIX CBSI3€H ompee-
JIEHHOM 00J1acTH IeUCTBUTENBbHOCTU. Kak K cucteMe 3HaHUs TEOPUU MPEAbSIB-
JISIFOT TPU OCHOBHBIE TPEOOBAHUS: HEIPOTHBOPEYMBOCTh; ONBITHO-IKCIIEPH-
MEHTaJIbHas TPOBEPSAEMOCTh; (HaTbCUDHUITPYEMOCTD.
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In the modern methodology of science there are the following basic
elements of the theory: a) original base is the basic concepts, principles, laws,
postulates etc. b) idealized objects are abstract model of the essential properties
and relationships of subjects; c) the logic of the theory is a set of specific rules
and methods of evidence aimed at clarifying the structure and changes in
knowledge; d) philosophical foundations and value settings; e) a set of laws and
statements derived as a consequence of the theory in accordance with specific
guidelines.

The main features of the theory are synthetic (the union of disparate
reliable knowledge in a single, integrated system); explanatory (the
identification of causative and other addictions, of set of connections of the
phenomenon, of its essential characteristics, of the laws of its origin and
development, etc.); methodological (formulation of research methods on the
theory base); predictive function that makes possible to make conclusions about
the existence of previously unknown facts, objects or their properties on the
basis of existing knowledge about the existing condition of known phenomena;
praxeological function that indicates the possibility of practical implementation
of the theoretical propositions.

e Foundations of Science

In addition to empirical and theoretical structures in scientific knowledge,
there is another structure referred to as the "science base". These include: 1) the
ideals and norms of scientific research; 2) the scientific picture of the world;
3) the philosophical foundations of science®. All these blocks of science bases
structures are closely interlinked with each other and interact with each other.

e The ideals and norms of scientific knowledge and their socio-cultural
conditioning

The ideals of scientific knowledge constitute a system of samples of
research actions of a scientist, and the regulations are sort of methodological
matrix of its activities. The ideals and standards are designed to ensure the best
possible implementation of the science’s aspirations: a description and
explanation of existing facts; justification of the obtained knowledge; its
organization and objectification.

® Stepin V. Philosophy of science. Common issues. M.2007. P. 191.
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B coBpemMeHHO#1 METOI0JIOrMH HAYKH BBIJIEISIOT CIEAYIOIINE OCHOBHBIE
AJIEMEHTHI TEOPUHU: a) UCXOJHBIE OCHOBaHUS — (PyH/IaMEHTaIbHbIC TTOHATHS,
MPUHIIUIIBL, 3aKOHBI, TOCTYJAThI U T. M. 0) UACAIU3UPOBAHHbBIE OOBEKTHI —
a0CTpaKTHBIE MOJICJIM CYIIIECTBEHHBIX CBOMCTB U CBSI3€H M3y4aeMbIX MTPEIMETOB;
B) JIOTUKY TEOPUU — COBOKYIHOCTb ONPEIEICHHBIX IPABUII U CIIOCOOOB
JI0OKa3aTeIbCTBA, HAMPABJICHHBIX HA MPOSICHEHUE CTPYKTYPHI U U3MEHEHUS
3HaHUs;T) GUIocoPCKUe OCHOBAHUS U IIEHHOCTHBIE YCTAHOBKU;)COBOKYII-
HOCTh 3aKOHOB U YTBEPKICHUH, BEIBEICHHBIX B KAUECTBE CIIEJICTBUI U3 TEOPUU
B COOTBETCTBUM C KOHKPETHBIMHU TTPUHITUTIAMH.

K gnciy ocHOBHBIX (PYHKIIUI TEOPUU OTHOCSITCS: CHHTETHYECKAS —
00BbeIMHEHUE PA3PO3HEHHBIX TOCTOBEPHBIX 3HAHUM B €IMHYIO, LIETOCTHYIO
CUCTEMY; OOBSICHUTENIbHAS — BBISIBJICHUE MPUYMHHBIX U UHBIX 3aBUCUMOCTEH,
COBOKYITHOCTH CBSI3€H JIAaHHOTO SIBJICHUSI, €T0 CYIIECTBEHHBIX XapaKTEPUCTHK,
3aKOHOB €r0 MPOUCXOXKACHUS U Pa3BUTHS U T. I1.; METOJ0JIOTUYECKast — PopMy-
JUPOBKA HA OCHOBE TEOPUU METOJO0B HCCIIEIOBATENBCKOM €SI TEIbHOCTH;
npecKka3aTenbHas, Jaroiias BO3MOXXKHOCTh Ha OCHOBAHUH UMEIOIIETOCS 3HAHUS
0 HAJINYHOM COCTOSIHUUM U3BECTHBIX SIBJICHUU J€JaTh BEIBOABI O CYILIECTBOBAHUU
HEU3BECTHBIX paHee (PaKTOB, OOBEKTOB WIIM MX CBOICTB; MpaKCceoIornieckas,
YKa3bIBAOIIAsl HA BO3MOKHOCTh MPAKTUYECKOTO BOIUIOLIEHUS] TEOPETHUYECKUX
IIOJIOKECHUH.

e OCHOBaHUSA HAYKH

KpoMme sMnupruyecknx U TeOpEeTUIECKUX CTPYKTYP B HAYYHOM MO3HAHUU
BBIAEJISIIOT €1E OAHY €€ CTPYKTYPY, HMEHYEMYIO «OCHOBaHUS HayKu». K HuUM
OTHOCST: 1) uaeansl 1 HOPMbI HAYYHOTO UCCIIEOBAHMS; 2) HAYUYHYIO KapTUHY
mupa; 3) punocockue OCHOBaHMA HAykKH  °. Bce 9TH GJIOKH CTPYKTYpBI
OCHOBaHWI HayKH TECHO B3aMMOCBSI3aHbI MEXIy COO0I M B3aUMOJICHCTBYIOT
ApYT € APYI'OM.

e Ueanbl 1 HOPMBI HAYYHOT'O MO3HAHUS, UX COUUAJIBHO-KYJIbTYPHAasA
00yCJIOBJIEHHOCTDH

Nneanpl HaydHOTO TTO3HAHUSA MPEACTABISIIOT CUCTEMY 00pa3IioB
OPUEHTHPOB HCCIIEIOBATENBCKUX JEUCTBUI YUEHOT0, @ HOPMbI — CBOETO poja
METOJ0JIOTUYECKYIO MaTPHUILy €ro AesITeIbHOCTU. aeansl 1 HOPMbI IPU3BaHBI
00€eCIeunTh HAMTYUIIIYIO PEaTH3aI[ii0 HAYKOW CBOMX KOTHUTHBHBIX
YCTPEMJICHUI: ONTMCAHUE U OOBSICHEHHE CYIIECTBYIOMINX (PAaKTOB; 000CHOBaHUE
MOJIYYEHHOT'0 3HAHUSI; €0 OPraHU3ALMI0 U 00BEKTUBALUIO.

® Cm.: Crenun B.C.Dunocopus nayku. O6ume npodnemsl. M., 2007. C. 191.
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For example, the adequateness and efficiency (cognitive and practical) of
the results serve as one of the most important scientific explanation. The
adequacy is provided by logical, empirical and methodological norms. The
assessment of cognitive efficiency is made by transferring theoretical postulates
to the new subject areas of the knowledge. Practical effectiveness is determined
by the success of application of the theory to the corresponding branches of
human activity.

The most important ideals of the organization of scientific knowledge are
the regulatory principles (simplicity, conformity, consistency, beauty)’.

It should be borne in mind that the ideals and norms of scientific
knowledge vary depending on the subject of science. So, the ideals and norms of
empirical industries are not like the rules of the deductive sciences. For example,
the ideal of the systematization of mathematical theory is axiomatic method,
whereas the natural science uses hypothetical-deductive method.

The other side of the ideals and norms is their historicity. Initially, at the
stage of the constitution of science as an autonomous branch of cognitive
activity, its ideals and norms served the purpose of distancing science from other
ways of knowing: everyday, religious, mythological, mystical, etc. Ancient
Greeks in particular strictly separated epistemic (evidence) knowledge from
doxographical (descriptive, in the opinion).

Since the New Age, in the bosom of the emerging experimental science,
the new ideals and norms of scientific knowledge are formed. Namely, the
requirement to verify its results by a special kind of artificial practice (natural
science experiment together with its mathematical processing) becomes
determining. Further development of classical science was guided by the ideals
of the epistemological objectivism (subjectless knowledge), fundamentalism,
mechanistic determinism, and reductionism.

Prior to the beginning of the XX-th century the basic ideals of classical
science remained virtually unchanged. The revolution in natural science in the
late X1X — early XX-th centuries (see topic 3) significantly shook the conviction
of their adequacy. The new discoveries showed that the fundamental scientific
laws that were considered in classical science irrefutable truths are relative.
Non-classical ideal of science had formed taking into account the nature of the
relative truths of science, their dependence on the level of socio-cultural
development.

7 See: Ovchinnikov N. Methodological principles in the history of scientific thought. M., 1997.
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Tak, HanpuMep, B KAYECTBE OJJHUM U3 BOKHEUIIINX U]1€aJIOB HAYYHOTO
0OBSCHEHHUS BBICTYNAIOT aJ€KBATHOCTh U 3 (HPEKTUBHOCTH (IO3HABATEIbHAS U
MpaKTUYeCKas) MOJYYeHHBIX PE3YJIbTaTOB. AJIEKBATHOCTh 00ECTIEUNBAECTCS
MOCPEJICTBOM JIOTHUECKHUX, IMIUPUUECKUX U METO0JIOTMUECKrX HOpM. O1ieHKa
MO3HABaTEIbHOMN 3P(HEKTUBHOCTU MPOU3BOJUTCS IyTEM IEPEHECEHUS
MOJIOKEHUI TEOPUH Ha HOBBIE MTPeAMETHbIE 00J1acTH o3HaHus. [IpakTuueckas
3G (PEKTUBHOCTh  OMpENEIAETCS YCIIEXOM allMJIMKallU  TEOPUHU K COOT-
BETCTBYIOLIUM OTPACISIM JI€ATEIbHOCTH JIIOJIEH.

K Baxkneimum uieaiamMm opraHu3aliud Hay9YHOTO 3HAHUSI OTHOCSITCS
PEryJIsSTUBHBIE TPUHIUIIBI (ITPOCTOTHI, COOTBETCTBUSI, HETPOTUBOPEUUBOCTH,
KpacoTsl )C.

CrnemyeT UMeTh B BUJLY, UTO UcaIbl U HOPMbI HAYYHOTO TTO3HAHUS
BapbUPYIOTCS B 3aBUCUMOCTH OT MIPEAMETHON MPUHAJICKHOCTH HAyKu. Tak,
ujieaabl U HOPMBI SMITUPUUECKUX OTpaCiIel HE TTOX0XKU Ha HOPMBI JETYKTUBHBIX
Hayk. Hanpumep, uaeanom cuctemMaTU3alil MaTeMaTUYECKON TEOPUU SIBIISIETCA
aKCHOMATUYECKUN METOJI, MKy TEM KaK B €CTECTBO3ZHAHHUHM C 3TOU 1IEJIbIO
UCITIOJIB3YETCSA TUIIOTETUKO-IEIYKTUBHBINA METO/.

Jlpyrasi CTOpOHa HI€aJIOB U HOPM — UX UCTOPUYHOCTh. MI3HAYanbHO, Ha
JTane KOHCTUTYHPOBAHUS HAYKH B KaU€CTBE aBTOHOMHOM OTPACIIM KOTHH -
TUBHOMU JIESITEIIBHOCTH €€ UAEAIbl U HOPMBbI CIIYKUJIU €N JUCTaHLIMPOBAHUS
HAYKHU OT JPYTUX CIOCOOOB MO3HAHUS: OOBIIEHHOTO, PEIUTHO3HOTO,
MHU(DOIOTHIECKOT0, MUCTUYECKOTO U T. 1. J[peBHUE IPEeKH B YACTHOCTH CTPOTO
OTJIEJISUTH SIUCTEMUYECKOe (JoKa3aTeIbHOE) 3HAHUE OT JOKCOTrpaduIecKoro
(omucaTenbHOTO, 3HAHUSI-MHEHUS).

Hauwnnast ¢ HoBoro BpeMeHH B JI0OHE (POPMHUPYIOIIETOCS OMBITHOTO
€CTECTBO3HAHUS YTBEPKIAIOTCS HOBBIE U€aIbl © HOPMbI HAYYHOT'O MO3HAHUS.
A MIMEHHO, OIpeEAIONINM CTAaHOBUTCS TPEOOBAaHUE YIOCTOBEPEHUS €ro
PE3yIbTATOB MMOCPEACTBOM 0COOOTO POJIa UCKYCCTBEHHOW MPAKTUKU — €CTECTBEH-
HOHAYYHOTO SKCIIEPUMEHTA BKYTIE C IX MAaTeMaTHIECKOM 00pabOTKOM.
JlanpHeliliee pa3BUTHE KIACCUYECKON HAYKU CTAJI0 OPUEHTUPOBATHCS HA UCATIbI
THOCEOJIOTHYECKOT0 00bEeKTHBI3MA (6eCcCyOBEKTHOTO 3HAHUS ), PyHIaMEHTAIN3Ma,
MEXaHHUCTHYECKOTO JETEPMUHU3MA, PETYKIIMOHU3MA, KYMYJISITUBU3MA.

Jlo Hayana XX CTOJIETHUS OCHOBHBIE HJI€aJIbl KIIACCHYECKOTO €CTECTBO-
3HaHUS OCTABAJIMCH MPAKTUYECKN HEM3MEHHbIMU. PeBoltons B €CTECTBO-
3HaHnu KoHIa XIX — Hagana XX BB. (cM. Temy 3) CyIIeCTBEHHO MTOKoJIeOaa

8 Cm.: Ounnnukos H.®. MeTtoonornueckyie NPHHIMUIBLI B MCTOPUM HAyqHOH Mbicin. M., 1997.
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Currently, there are signs of the birth of the ideal post-non-classical
science which is based on the ideas of evolution and self-organization of objects
and their systems.

¢ The scientific picture of the world, its function and historical forms

The scientific picture of the world (hereinafter SPW) is a component of
the system foundations of science encompassing knowledge that reflects the
fundamental laws of nature and properties, and that is able to change with the
development of scientific knowledge.

Through the SPW, the ideas about the objects, the fundamental concepts
and principles on which scientific theories are based are formed; the
systematization of scientific knowledge is carried out; the strategy of research
for the various branches of science is formed.

Historical forms of SPW

Long before the rise of science, man tried to make a presentation about
the world, its origin and structure, and a way to express them. Initially, these
were myths or purely speculative pictures. Later, they were replaced by concepts
arising out of regular observations of natural phenomena. These views founded
early mainly natural pictures of the world (PW) which were formed in the minds
of people based on their personal experiences. Later, starting with the modern
times, the picture of the world gets features of science because its content is
increasingly based on the results of experiments and science findings. Thus for
the first time it formed naturalistic PW which later formed the basis of SPW.
SPW s historical; it is built on the achievements of science of a particular era
and represents a synthesis of scientific knowledge that corresponds to the
concrete historical period of human development. Evolution of SPW involves
movement from its classical to non-classical and post-non-classical types®.

% See: Stepin V. Philosophy of science. Common issues. M., 2007.
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yOEXIEHHOCTh B UX aJIeKBaTHOCTU. HOBbIE OTKPBITUSI CBUIETENHCTBOBAIH O
TOM, 4TO (DyHJaMEHTAJIbHBIC HAYUHbIE 3aKOHBI, KOTOPbIE CYUTAIUCH B
KJIACCUYECKON HAayKE HEOIPOBEPKUMBIMA UCTUHAMU, UMEIOT OTHOCUTEIbHBIN
xapakrep. ChopMupoBascs HEKIACCUYECKUM Ujieall HAyYHOCTU, TPUHUMAIOIITUH
B pacyeT OTHOCUTEIbHBIN XapaKkTep UCTUH HAyKH, X 00YCIOBIEHHOCTh
YPOBHEM COLMATIBHO-KYJIbTYPHOTO PA3BUTHSI.

B Hacrosee Bpems NOSBUINCH IPU3HAKU  3apOXKIEHUS IOCTHE-
KJIACCHUYECKOT0 Ujeana HaydHOCTH, KOTOPBIM UCXOAUT U3 UAEH IBOJIIOLNUN U
CaMOOpraHu3aluu 00bEKTOB M UX CUCTEM.

e Hayynast kKapTuHa MUpa, ee PYHKUUH U HCTOPpUYEeCKHe POpPMBI

Hayunas kaptuna mupa (B gansueiimieM HKM) — KOMIOHEHT CUCTEMBI
OCHOBAaHUI HayKH, 3aKIH0YAIONIUI B ceOe 3HaHus, OToOpakaromue QpyH-
JaMEeHTaIbHbIE 3aKOHOMEPHOCTH M CBOWCTBA MPUPOJIbI, U CIIOCOOHBIN K U3ME-
HEHMSIM 10 MEPE PA3BUTHUS HAYYHOTO IMO3HAHUS.

bnaronaps HKM ¢opmupyroTcs npencrapienus 06 oobexTax, QpyH-
JAaMEHTAJbHBIX MOHATUSAX U MPUHLIMIAX, U3 KOTOPBIX UCXOAST HAYYHBIEC TEOPUU;
OCYIIECTBIISIETCS] CUCTEMATH3alIMsI HAYYHOTO 3HaHUS; OPMUPYETCS CTpATETHsI
UCCIIEI0BATENBCKOM AEATEIIbHOCTHU I Pa3JIMYHbIX OTPACIIEN HAYKH.

Hcmopuueckue ghopmor HKM. 3210110 10 BOSHUKHOBEHUST HAYKU
YeJIOBEK MbITAJICS COCTABUTH MPEICTABICHUS 00 OKPY>KAIOIIEM MUPE, €T0
BO3HUKHOBEHHUH U CTPYKTYpE U KaKUM-JILOO 00pa3oM BBIPA3UTh HX.
N3navanbHO 3T0 ObUIM MUGBI HIIM YUCTO YMO3PHUTEIbHBIE KapTUHBL. B
JAJIbHEUIIIEM OHHU CMEHSIIOTCS IIPEICTABICHUSIMHU, IPOUCTEKAIOIIUMU U3
PETYISIPHBIX HAOIOIEHUN TPUPOIHBIX (PEHOMEHOB. JTH MPEICTABICHUS
GbyHAMPOBAIH MTEPBBIC, TPEUMYIIECTBEHHO CTUXUMHBIC KapTHHBI Mupa (KM),
(dbopMupoBaBIITHECS B CO3HAHUHU JIIOJIEH HA OCHOBE UX JIMYHOTO KM3HEHHOTO
onsiTa. B nanpHenmem, HaunHas ¢ HoBoro BpemeHu, kapTuHa Mmupa
npUoOpeTaeT HayuyHbIe YePThI, TIOCKOJIbKY €€ COJepKaHue Bce OOJIbLIe
0asupyeTcs Ha pe3yJbTaTax dKCIEPUMEHTOB M BHIBOJAX €CTECTBO3HAHMS.
Taxum oOpazom, BriepBsie hopMupyetcst ectecTBeHHOHay4uHass KM, kotopas B
JnalibHenIeM Jiersia B ocHoBy HKM.

HKM wucropuyna, oHa ONUpaeTcss Ha JOCTHXKEHUSI HAYKU KOHKPETHOU
AMOXH U MPEJICTABISIET COOOM CUHTE3 HaYYHBIX 3HAHUN, COOTBETCTBYIOLIUX
KOHKPETHO-UCTOPUUYECKOMY MEPUOY Pa3BUTHUA yesnoBedecTBa. JBodonus HKM
IIPEAIOIIaraeT JBUKEHHUE OT €€ KIACCUYECKOr0 K HEKIACCUYECKOMY U

nocTHeknaccuueckomy trnamC,

19 Cm.: Crenuu B.C. ®unocodus nayku. O6uue npodnemst. M., 2007.
89



The structure of scientific knowledge

Classical SPW is based on the achievements of Galileo-Newton science.
Description of the object is carried out in a strictly fixed coordinate system. The
only explanation was the standard causality (causation). It was believed that the
state of objects in space and time can be determined and predicted with an
arbitrarily predetermined accuracy (the "demon™ of P-S. Laplace). Everything
that relates to the subject of knowledge was eliminated from the results of
knowledge.

Non-classical SPW replaces the classic as a result of the revolution in
natural science at the turn of the XX-th century. It approved a new perspective
on the natural universe according to which the latter is composed of three (mega,
macro and micro) sub-worlds. Each of these different sub-worlds differs by the
qualitative specifics of their physical properties. The laws of these sub-worlds
are not reduced to each other. The new, broader understanding of determinism is
stated that is not exhaustive by the casual connection, but that takes into account
the factor of probability. The condition of object (or system of objects) at any
given time cannot be precisely defined and can be described only in terms of the
probability (the statistical patterns). The cognizer is no longer separated from the
objective world, and is located inside it. One of the most important provisions of
non-classical SPW is the knowledge of the principle of subsidiarity according to
which for a complete description of physical phenomena it is necessary to apply
two mutually exclusive (extra) set of concepts.

The focus of the post-non-classical SPW (the second half of the XX-th
century) is on the view of nature as a super-system that consists of complex self-
organized (dynamic) systems which are in the process of evolution and are self-
governed by internal forces. Evolutionary changes in such systems are

characterized by multi-variation and alternativeness in perspective (from the
point of view of the future) plan. They are developed by the non-linear and
irreversible in time laws combining contradictory trends: divergence and
convergence, order and randomization, diversity of growth and homogenization.

The dynamics, the direction and the pace of evolutionary change is not
clearly defined. It is essential that any intervention in the evolution of complex
systems should focus on their own development trends; otherwise there is a risk
of unpredictable behavior with all the ensuing consequences.
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Knaccuueckaa HKM 6a3upyeTcsi Ha TOCTUXKEHUSIX TaJTUICEBCKO-
HBIOTOHOBCKOI'O €cTeCTBO3HaHUS. Onucanue o0ObEeKTOB OCYILECTBISIOCH B
CTpOro (PMKCUPOBAHHON CUCTEME KOOpAMHAT. ENMHCTBEHHBIM CTaHIAPTOM
00BSICHEHHU CTaja Kay3aJbHOCTh (MPUYMHHO-CIEACTBEHHAs CBsI3b). CUnTAIOCH,
YTO COCTOSIHUS OOBEKTOB B IPOCTPAHCTBE U BPEMEHU MOTYT OBITh ONPEEIICHbI
U IIpe/icKa3aHbl CO CKOJIb YTOJHON Hamepea 3aaHHOW TOYHOCTBIO («IEMOHY
Jlannaca). 13 pe3ynbTaToB MO3HAHUS STUMUHUPOBAIOCH BCE,YTO OTHOCUIIOCH K
CyOBEKTYy MO3HAHUSI.

Hexknaccuueckaa HKM npuiuia Ha CMEHY KJIACCUUYECKOW B pe3yJIbTaTe
peBoIONMH B ecTecTBo3HAHUM Ha pyoeske XIX—XX BB. OHa yTBep/inia HOBBIN
B3IJIS1] HA IPUPOHBIA YHUBEPCYM, COTJIACHO KOTOPOMY MOCTEAHUI COCTOUT U3
Tpex (Mera-, Makpo- 1 MUKpO-) cyOMupoB. Kaxablii U3 3TUX cyOMUPOB
OTIIMYAETCs] KAYECTBEHHOM crieliMpUKON cBOUX (PU3MUECKUX CBOMCTB. 3aKOHBI
ATUX CYOMHUPOB HE PeAYLUPYIOTCS APYT K Ipyry. YTBEp>KIaeTcsi HOBoe, Ooiee
MIMPOKOE TOHUMAHKE JIETEPMUHU3MA, HE UCUEPIIBIBAIOIIETOCS Kay3aIbHOM
CBSI3bI0, HO YUHUTHIBatomIero ¢aktop ciaydaitHoctu. CocTosiHue 00BbeKTa
(cucteMbl 0OBEKTOB) B KaXK/IbIE MOMEHT BPEMEHH HE MO AAeTCsI TOUHOMY
OTIPEJICIICHUIO M MOKET OBITh OMUCAHO JIUIIh B TEPMUHAX BEPOSITHOCTU
(cratuctuyeckoi 3akoHOMepHOCTH ). [lo3HaromMii CyObeKT OTHBIHE HE OT/IENICH
OT MPEIMETHOTO MUPA, @ HAXOAUTCSI BHYTPHU Hero. OTHUM U3 BaKHEHIINX
nosokeHu Hekiaccuuecko HKM siBnsiercs mo3nanue npuHouna
JOTIOTHUTENBHOCTH, COTIIACHO KOTOPOMY JIJISl IOJTHOT'O OMUCAHUS (DU3UIECKUX
SBJICHUN HEOOXOAMMO MPUMEHSTH J1Ba B3aUMOUCKITIOUYAIOIUX
(moTIOTHUTEIBLHBIX ) HabOpa MOHATHH.

B doxyce nocmuexnaccuueckoiu HKM (BTopas nojoBuHa XX B.)
IpeACTaBICHUE O IPUPOJE KaK O CYNEPCUCTEME, COCTOSIEN U3 CIOKHBIX
CaMOOPIaHMU3YIOIIMNXCA (IMHAMAYECKHX) CUCTEM, HAXOASIIMXCS B IIPOLIECCE
ABOJIOLIMH U CAaMOYTMPABIISIIOIIUXCA BHYTPEHHUMHU CHJIaMU. DBOIIOLIMOHHBIM
M3MEHEHUSIM TaKUX CHCTEM CBOMCTBEHHA MYJIbTUBAPUAHTHOCTh U
aJIbTEPHATUBHOCTH B MEPCIEKTUBHOM (C TOUKH 3peHMs Oyayiero) miane. OHu
pPa3BHUBAIOTCA 110 HEJIMHEMHBIM, HEOOPAaTUMBIM IO BPEMEHH 3aKOHAaM, COYeTas B
ceOe MPOTUBOPEUYNBBIE TEHACHIIMU: JUBEPTCHIIMIO — C KOHBEPreHIUEH,
YHOPSAOYEHHOCTh — C XaOTH3aLUeEN, POCT pa3HOO0pa3ns — ¢ TOMOI'€HU3aLNEH.
JluHaMuKa, HarpaBJIEHUE U TEMIT SBOTIOLIMOHHBIX U3BMEHEHUW OJJHO3HAYHO HE
3agaHbl. CyliecTBEHHO, YTO JIF000E BMEIIATENbCTBO B MPOLECC 3BOITIOIUH
CJIOKHOOPTaHU30BaHHBIX CUCTEM JOJIKHO OPHEHTHPOBATHCA Ha COOCTBEHHbBIE
TEHJICHIINY UX Pa3BUTHUSI, B IPOTUBHOM CJIy4yae BO3HUKAET PUCK UX
HENpeACKa3yeMOro MOBEACHHS CO BCEMH BbITEKAIOIMMU OTCIO/A ITOCIEACTBUSIMMU.
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¢ The philosophical foundations of science

The discovery of new scientific laws and theories always contains a
constructive mental activity on the nomination, the justification and the adoption
of certain hypotheses. This thought process is caused not only by the available to
the scientist's empirical material, but is mediated by a set of ideas that form the
socio-cultural environment of this science. The most important element of this
environment is philosophy.

The real history of science shows that the concrete scientific models of the
studied phenomena may be constructed on the basis of certain ontological,
epistemological, logical, methodological and axiological grounds only. With
their help, an interpretation of theoretical constructions is carried out, the
opportunities and the prospects for the use of certain methods and approaches in
the study of processes and phenomena of objective reality are assessed. The
philosophical foundations of science are the connecting link which connects the
philosophical and specific scientific knowledge. Since they are a borderline
knowledge they can be reasonably attributed to the competence of both
philosophy and science. Domestic researchers identify such philosophical
foundations of science as an ontological, epistemological, logical,
methodological, and axiological!.

Ontological foundations of science is common in some science views on
the origin and structure of the world, types of material systems, their movement,
change, determination, the general laws of functioning and development of
material objects, etc. The combination of these views forms a model of reality
through the prism of which the scientist works with its object. For example, one
of the ontological foundations of classical Newtonian mechanics is the notion of
palpable (absolute) nature of space and time, their independence from each other
and the nature of the physical processes that occur in them.

Epistemological foundation of science is the ideas, within a certain
science, of the nature of the process of scientific knowledge, of a ratio of sense
and rational, of theoretical assumptions and experimental data on the status of
theoretical concepts, of the conditions of reliability and validity of the
knowledge, of the socio-historical context of knowledge, etc. For example,
based on a certain understanding of the status of theoretical concepts, E. Mach,
at the time, rejected the scientific significance of the L. Boltzmann’s molecular-
Kinetic theory of gases on the grounds that, in his opinion, all the important
theoretical concepts should be based on empirical data. The concept of the
"atom" that forms the basis of the molecular-kinetic theory does not satisfy this

1 Introduction to the history and philosophy of science. Edited by Lebedev. M., 2005. P. 32.
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e Ouitocopckue OCHOBAHHUSA HAYKHU

OTKpbITHE HOBBIX HAYYHBIX 3aKOHOB M TEOPHUH BCErJa B OCHOBE CBOEH
COAEPKUT KOHCTPYKTUBHYIO YMCTBEHHYIO JESATEIBHOCTh MO BBIABHXKEHUIO,
000CHOBAHUIO U MPUHITHUIO ONPEACICHHBIX TUIIOTE3. DTOT MBICIUTEIbHBIN
npoiiecc 00yCIOBJIEH HE TOJILKO UMEIOIIUMCS B PACIOPSHKEHUU YUEHOTO
SMIMUPUYECKUM MATEPUATIOM, HO U ONOCPEIOBAH COBOKYITHOCTBIO MPEICTaB-
JIEHUN, 00Pa3yIOIIMX COIMOKYIBTYPHYIO Cpely JaHHON Hayku. BaxkHenum
AJIEMEHTOM 3TOU Cpebl sBisieTcs Gpuinocodus.

PeanbHas uctopus HayKu MOKa3bIBAE€T, YTO UMEHHO HA OCHOBE
ONPEAECIECHHBIX OHTOJIOTUYECKUX, THOCEOJOTNYECKUX, TJOTMYECKUX, METO/10-
JIOTUYECKUX M aKCHOJIOTUUYECKUX OCHOBAHUM TOJIBKO U MOTYT OBITH TOCTPOCHBI
KOHKPETHO-HAYYHbIE MOJIEJIN U3y4aeMbIX sABJIEHUN. C UX MOMOIIBIO POBOIUTCS
UHTEpIIpeTalrs TEOPETUUECKUX KOHCTPYKIIMI, OIIEHUBAIOTCA BO3MOKHOCTU U
MEPCIEKTUBBI UCMIOJIb30BAHUS ONPEICIICHHBIX METOA0B U MOIXOJ0B B
UCCJICJIOBAaHUH MPOIIECCOB U SIBICHUN 00BEKTUBHOM pealibHOCTU. Dustocodckue
OCHOBAHMSI HAYKU SIBJISIIOTCS TEM MOCPEICTBYIOIIMM 3BEHOM, KOTOPOE
CBsI3BbIBAET (PriIocOPCKOE M KOHKPETHO-HAYyYHOE 3HaHUE. [locKkoIbKy OHU
NPEJICTABIISIOT COOOM MOrpaHUYHOE 3HAHUE, TO UX MOXKHO C TOJTHBIM
OCHOBAaHHEM OTHECTH KaK K KOMIETEHIIUU puiocoduu, Tak U HAYKH.
OTtedecTBEHHBIC UCCIIEIOBATENH BBIIETSAIOT Takue Guitocopckue OCHOBAHUS
HayKH KaK OHTOJIOTMYECKUE, THOCEOJIOTUYECKHUE, TOTUYECKUE, METO10-
JOTUYECKUe, aKCHOIOTHIECKHe. 2

Onmonozuueckue 0CHOBAHUA HAYKU — HTO OOILECTIPUHSATHIE B TOW WIH
WHOW HAayKe B3IJISAIbl O IPOUCXOKICHUH U CTPOCHUHN OKPYKAIOLIEr0 MUPA,
TUIIAX MaTEPUAIIBHBIX CUCTEM, UX JIBUKECHUU, U3MECHEHUN, I€TEPMUHALINH,
001X 3aKkoHaX (yHKITMOHUPOBAHUS M PA3BUTHS MAaTEPUATIHLHBIX O00OBEKTOB U T. 1.
COBOKYITHOCTb 3TUX B3TJIS/I0B 00pa3yeT MOJEIN PEAIbHOCTH, CKBO3b IIPU3MY
KOTOPBIX YUEHBIN paboTaeT co cBouM 00bekTOM. Tak, HampuMep, OJTHUM U3
OHTOJIOTMYECKUX OCHOBAHUM Kiaccuyecko Mexanuku M. HproToHa sSBIsI10CH
MpeICTaBlIeHNE O CyOCTaHIIMOHATHLHOM (20COIFOTHOM) XapaKTepe MPOCTPAHCTBA
Y BPEMEHH, UX HE3ABUCUMOCTH JIPYT OT JIpyra U OT XapakTepa MaTepUAIbHBIX
MIPOLECCOB, KOTOPBIE B HUX MPOUCXOJST.

I'noceonozuueckue ocnoéanusa HayKu — 3TO IPUHUMAEMBIE B paAMKaxX
ONPEAECICHHON HAYKH MOJIOKEHUS O XapaKTepe MPOUEecca HAyYHOr O ITO3HAHHUS,
COOTHOILIEHNH YYBCTBEHHOI'O U PALIMOHAIBHOT O, TEOPETUUECKUX MOJ0KEHUN U
OTBITHBIX JAHHBIX, O CTATYCE TEOPETUUECKUX MOHATHIA, 00 YCIOBUAX IOCTOBEPHOCTH

12 Bpesenre B uctopuro u punocoduro Hayku / moxa pen. C.A. Jlebenera. M., 2005. C. 32.
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condition as at that time the atoms were not observable (empirically not
deducible).

The logical foundations of science are the rules of abstraction adopted in
science, of idealization, of generation of basic and derived concepts and
propositions, the rules of inference, etc. For example, in discussions of infinite
sets, it is prohibited to use the law of the excluded middle.

Methodological foundationsof science are the regulatives, standards,
requirements that are to be followed by a scientist. These include methods of
discovery and gain of a new true knowledge, methods of proof and justification
of the individual components of the theory and theories in general, etc. This
methodological foundations of science may be different not only in different
sciences (natural, mathematical, technical and socio-humanitarian), but in the
same science in various stages of its historical development. For example, there
was a significant difference in the methodological foundations of Aristotle's
physics and the Galileo-Newtonian one.

Value (axiological) science base is a worldview and axiological settings
of practical and theoretical importance of science as a whole or individual
sciences in the system of spiritual and material culture, of the purposes of
science, of the scientific progress of the ethical and humanistic aspects of
science, etc.

Speaking about the impact of the philosophy on science, the substantial
differences in the nature, methods, and the strength of this influence should be
borne in mind. Thus, the philosophy in varying degrees affects the theoretical
and empirical levels of knowledge in science. The content of empirical
knowledge is mainly determined by the immediate data of observation and
experiment, as well as by partially private scientific theory that produces its
theoretical interpretation. The theoretical level of scientific knowledge is
significantly mediated not only by empirical knowledge, but also by the
philosophical one. The scientific theory requires this connection at the stage of
initiation as well as at the stage of justification.
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Y UICTUHHOCTHU 3HaHMS, O COIMAIIbHO-UCTOPUYECKOM KOHTEKCTE MMO3HAHUS U T. 1.
Hanpumep, Ha 0CHOBE ONPENETCHHOrO MIOHUMAHHUS CTaTyCa TEOPETUYECKUX
NoHATHN D. Max B cBO€ BpeMsi OTBEPT HAYUHYIO 3HAUMMOCTbh MOJIEKYJISIPHO-
KUHETHYECKOW Teopuu ra3oB JI. boibliMaHa Ha TOM OCHOBaHHUH, YTO, IO €TO
yOEXKIEHHI0, BCE 3HAUYMMBbIE TEOPETUUYECKHUE TTOHATHUS JOJDKHBI OCHOBBIBATHCS Ha
AMIOUPUYECKOM Matepuaiie. [loHsTHe ke «aToM», COCTaBIISIIONIEE OCHOBY
MOJIEKYJISIPHO-KUHETUYECKON TEOPUH, HE YIOBIETBOPSIIO 3TOMY YCIOBHIO, TaK
KaK B TO BpeMsl aTOMbI ObUTH HE HaOJII0JaeMbl (AIMIUPUUYECKU HE BHIBOJIUMBI).

Jlocuueckue ocnoeanusn nHayku — NpUHATHIE B HayKe MpaBuia adcTpa-
TUPOBaHUS, Ueanu3aiuu, oopa3oBaHus 0a30BbIX U MPOU3BOIHBIX OHATUN U
yTBEPXKACHUH, TTpaBUiia BbIBOJIa U T. 1. Hampumep, B paccyxaeHUsIX 0 0€CKO-
HEYHBIX MHO>KECTBAX 3aPEIIACTCS UCIOIb30BaTh 3aKOH UCKIIFOYEHHOTO TPETHETO.

Memooonozuueckue ocHoeanua HayKu NPEACTABIAIOT COOOM MPUHU-
MaeMbI€ B paMKaxX TOM WM MHOW HAyKH YHUBEPCAIbHbBIC PETYJISITUBBI, HOPMBI,
TpeOOBaHUsI, KOTOPHIM JOJKEH CIIe0BaTh YUeHbIM. K HUM OTHOCATCSI METO/IbI
OTKPBITHSI, TTOJIYYSHHUSI HOBOI'O HCTUHHOTO 3HAHUS, CITIOCOOBI JOKA3aTeIbCTBA U
000CHOBaHUS OTJIEIbHBIX KOMIIOHEHTOB TEOPUHU U TEOPUH B 11eJ0M U T. A. [Ipu
ATOM METOJ0JIOTMYECKNE OCHOBAHUS HAYKU MOTYT OBITh Pa3IMUYHBIMU HE
TOJIBKO B Pa3HbIX HayKax (HalpuMep, B €CTECTBEHHBIX, MATEMATHYECKUX,
TEXHUYECKUX U COLIMAIBHO-TYMAHUTAPHBIX), HO U B OJTHOM U TOM )K€ HayKe Ha
Pa3HBIX CTAIUSAX €€ UICTOPUYECKOT0 pa3BuTUa. Hampumep, cyiiecTBeHHbIM ObLIO
pa3nu4re B METOAOJOTUUECKUX OCHOBAHUSIX (PU3UKH ApUCTOTENs U (HU3UKU
I'. 'asmnes — Y. HeroToHna.

Ilennocmmnule (axkcuonozuueckue) OCHOBAHUA HAYKU — MUPOBO3-
3pEHYECKUE, IECHHOCTHBIE YCTAHOBKH O MPAKTUYECKON U TEOPETUUECKOU
3HAYMMOCTH HAayKH B LIEJIOM WIHN OTAEJIBHBIX HAYK B CUCTEME 1YXOBHOU U
MaTepuaibHON KYJIbTYPbI, O LIEJISIX HAYKH, O HAYYHOM MPOrpecce, 00 ITHYECKUX
Y TYMaHHCTUYECKUX aCIEeKTaxX HAyKu U T. 1.

['oBops o BnussHUM Prstocoguu Ha HAYKY, CIAEAYET UMEThH B BUIY
CYIIIECTBEHHBIE PA3IMUUA B XapaKTepe, Crocodax u cuie 3Toro BiausHus. Taxk,
¢dunocodus B pa3HON CTENIEHU BIMSIET HA TEOPETUICCKUN U IMITUPUUECKHM
YpOBHM NO3HAaHUS B Hayke. Coaep:kaHue IMIUPUUYECKOTO MO3HAHUS
MPEUMYIIECTBEHHO OMpPEEAETCS HEMOCPEICTBEHHBIMU JAHHBIMU HAaOJ0ICHHS
Y DKCIIEPUMEHTA, a TAK)KE YaCTUYHO YaCTHOHAYYHOU TEOPUEH, TPOU3BOAAILECH
€ro TEOPETUYECKYI0 HHTEPIPETALNIO. T€OPETHUECKHI YPOBEHb HAYYHOT' O
MMO3HAHUSI CYIIECTBEHHO OMOCPENOBAH HE TOJBKO SMIIMPUUECKAM 3HAHUEM, HO U
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The degree of the philosophy influence on science at the evolutionary
stage of its development and the one during scientific revolutions is also
different. Thus, in periods of evolutionary development of science, the
philosophy influence and other social and cultural factors is largely negligible;
science keeps this influence under control preventing penetration into its bosom
of the ideas that are contrary to their own grounds.

The reason is that in these times there is a realization of the potential that
was laid in the adopted by science the system of initial abstractions and
idealizations that play role in the structure of science of its own fundamental
foundations. By integrating and organizing cognitive activity in a particular
industry, they perform protective functions erecting barriers to the ingress of
alien, disconcerting elements, factors that destroy the established in its integrity
and harmony. At the same time, it must be said that these abstractions pass
through a foreign ideological as well as the philosophical influence, but they do
so very selectively: only the immanent (in its own theoretical foundations) ideas
are perceived.

A completely different situation is observed in the periods of scientific
revolutions when the positions of previously adopted and the prevailing
scientific theory becomes shaky, science refuses it, and the production of the
theoretical foundations and their rationale begins. This is when science becomes
open to a significant philosophy influence. Especially brightly this process
manifests itself at the times of global scientific revolutions when there is a
change in the dominant SPW, ideals and norms of scientific research. This
tendency can be seen in the Copernican-Galilean-Newtonian revolution in
science of the XVIII-th century, revolution in physics and mathematics of the
late XI1X-th — beginning of the XX-th century, the modern scientific and
technological revolution. Justification of arising, in the course of these
revolutions, new conceptual foundations of science that are largely incompatible
with the old ones requires reliance on philosophical knowledge.
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dbunocodckum. Hayunast Teopust HyKAa€TCs B TaKOM CBSI3M KaK Ha dTare
BO3HUKHOBEHUS, TaK U HA Tarie 00OCHOBAHHUS.

Paznuuna Takke creneHs BausHUs Guiiocopun Ha HAYKy HA
JBOJIIOLIMOHHOW CTaJuy €€ Pa3BUTHA U B IIEPUOJ HAYYHBIX PeBOONUN. Tak, B
ABOJIIOIIMOHHBIC EPUOIbI Pa3BUTHSI HAYKU BIUSHUE HA Hee Guiocopuu u
JIPYTUX COLIMOKYJIBTYPHBIX ()aKTOPOB BO MHOT'OM SIBJISIETCSI HE3HAUUTEIIHHBIM,
HayKa JIEPKUT M0JI KOHTPOJIEM 3TO BIUSHUE, HE JIOMYCKasi MPOHUKHOBEHUS B
CBO€ JIOHO UJIe, TPOTUBOPEYALIUX COOCTBEHHBIM OCHOBAHMSIM.

OOBsiCHSIETCS ATO TEM, YTO B TaKHUE€ MEPUOJIbI IPOUCXOTUT peasin3alus
TOr0 MOTEHIHaa, KOTOPBIA ObLT 3aJI0)KEH B IPUHATON JaHHOW HAyKOM cUCTEMeE
UCXOAHBIX a0CTpaAKIMI U HIeaTu3alliii, UTPAIOIIMX B CTPYKTYpE HAYKHU POJIb €€
COOCTBEHHBIX, PyHIaMEHTAIbLHBIX OCHOBaHUN. HTErpupys U opraHusys
NO3HABATENBHYIO JEATEIbBHOCTh B KOHKPETHOM OTPACIIN, OHU BBITTOIHSIOT
OXpaHUTEJbHbIE, 3AIIUTHBIC (PYHKIIMH, BO3IBUTast Oapbephl HA yTH
IIPOHUKHOBEHUS B HEE UYK/IBIX, JE30PTaHU3YIOIINX AJIEMEHTOB, ()aKTOPOB,
pa3pylIarlnX YCTAHOBUBIILYIOCS B HEM 1IEJIOCTHOCTh U rapMoHuto0. [Ipu aTom
CJIelyeT cKa3aTh, YTO 3TH aOCTPAKIIUHU BCE K€ MPOITYCKAIOT Yepe3 ce0sl BHEITHHE
uzeitHbie, B ToM ¢uinocodckue, BO3AEHCTBUS, HO JIEJat0T 3TO BeCbMa
n30MpaTesbHO: BOCOIPUHUMAIOTCS JTUIIb T€ UJIeU, KOTOPble HMMaHEHTHBI
COOCTBEHHBIM TEOPETUYECKUM OCHOBAHUSM.

CoBceM MHas cuTyalusi HaOIIOAaeTCsl B IEPUOIBI HAYYHBIX PEBOJIOLIHIA,
KOTJ1a TTO3ULIUM PaHEE MIPUHATOM, TOCIIOACTBOBABIIECH HAYYHON TEOPUU
CTaHOBSITCS IIIATKUMU, HAyKa OT HEe OTKA3bIBAECTCS M HAYMHAETCS BEIPAOOTKA
JTAHHOW HAayKOW HOBBIX COOCTBEHHBIX TCOPETUUECKUX OCHOBAHUMN U UX
o0ocHoBaHMe. IMEHHO B 3TOT MOMEHT HayKa CTAHOBUTCS OTKPBITON IS
CyIIEeCTBEHHOTO BIHSAHUA Punocoduu. OcoOeHHO SPKO ATOT MPOIECC
MIPOSIBIIIETCS B IEPHOIBI TI100ATBHBIX HAYYHBIX PEBOJIOIIHI, KOTJa MPOUCXOIUT
cMeHa rocnoacToBasied HKM, naeanos u HopM Hay4HOT 0 MCCIIEIOBAHUS.
VYKa3zaHHYI0 TEHAEHUINUIO MOKHO MPOCIEAUThH Ha MMPUMEpPaX KOMEPHUKAHCKO-
raJnieeBCKO-HbIOTOHUAHCKOM peBomtonuu B ectectBo3Hanuun  XVIII B.,
peBoTIOINY B pu3nKe U MatemaTtnke KoHia XIX — nagama XX BB.,
COBPEMEHHOI HAayYHO-TEXHOJIOTH4eCKOi peBomtoruu. OO0CHOBaHUE BO3HU-
KaIOIINX B XO/1€ TAKKX PEBOJIIOLIMI HOBBIX KOHIENTYaIbHBIX OCHOBAaHUN HayK, BO
MHOTOM HECOBMECTHMBIX CO CTapBIMU, TpeOyeT Omopsl Ha PritocohcKoe 3HAHUE.
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Key terms

Theoretical cognition is the cognition that is characterized by the predominance
of the rational moment (concepts, theories, laws); perceptual cognition becomes
a subordinate aspect. The phenomena under investigation are reflected by their
internal relations and universal laws.

Empirical cognition is the cognition that is dominated by lively contemplation
(sensory perception), the rational point here is of the secondary importance. The
object under investigation is reflected mainly by its external relations and
manifestations.

Scientific picture of the world is a wide panorama of knowledge about nature
and mankind including the most important theories, hypotheses and facts.
Scientific revolution is the stage of the development of science related to the
restructuring of the research strategies defined by the bases of science.

Questions
? Please, describe the theoretical and empirical levels of scientific knowledge.

Which one of these levels, in your opinion, is more important?

? What is the scientific picture of the world and what are its features and
historical forms?

? What are the philosophical foundations of science?
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OcHoOBHbIC TOHATHS

TeopeTnueckoe mo3HaAaHUE — IO3HAHUE, KOTOPOE XapaKTEPU3YETCs MPe0od-
JaJlaHUEeM PallMOHATBHOIO MOMEHTA (IOHSTH, TEOPHil, 3aKOHOB), YYBCTBEHHOE
II03HAHUE 3[1€Ch CTAHOBUTCS MOJAYMHEHHBIM acleKToM. Vcenenyemble siBiIeHNs
OTPAXKAIOTCA CO CTOPOHBI UX YHUBEPCAIbHBIX BHYTPEHHUX CB3€N U
3aKOHOMEPHOCTEN.

IMnMpuYecKoe NO3HAHUEe—TI03HAHUE, B KOTOPOM MPe0OIaaeT )KUBOE
co3epiiaHue (YyBCTBEHHOE MO3HAHUE), pallMOHAIbHBIA MOMEHT 3/1€Ch UMEET
noJYMHEHHOe 3HaueHue. MccnenyemMblil 00beKT OTpakaeTcs MPeuMyIeCTBEHHO
CO CTOPOHBI CBOMX BHEIIIHUX CBSI3E€U U IIPOSABIICHUMU.

Hayynas kapTuHa MUpa — IIUpOKas [MaHOpaMa 3HAaHWUU O MPUPOJE U
YeJIOBEUYECTBE, BKIIIOUarolas B ce0s1 Haubosee BaKHbIe Hay4yHbIe TEOPUH,
TUNOTE3bl U (HaKTHI.

Hayunas peBoslonusi — 3Tan pa3BUTHs HAYKU, CBA3aHHBIN C IEPECTPONKON
UCCIIEI0BATEIBLCKUX CTPATET UM, 3a/1aBA€MbIX OCHOBAHUSAMU HAYKHU.

KoHTpoabHbIE BONIPOCHI

? OnuImnTe TEOPETUICCKUN 1 SMITUPUICCKUN YPOBHU HAYYHOTO MTO3HAHMSL.
Kako#i u3 3THX ypOBHEH, Ha Balll B3TJISI, UMEET OOJIbIce 3HAUCHHUE?

? YUro Takoe Hay4Has KapTHHA MUPA U KaKOBHI €€ (DYHKITUN U UCTOPUICCKHE
dbopmbI?

? HazoBure unocodckrne oCHOBaHUS HAYKHU.
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Topic 5. Dynamics of science as a process of generation of new
knowledge

1. Historical variability of generation mechanisms of new knowledge

2. Formation of primary theoretical models and laws

3. Justification procedures of theoretical knowledge

4. Interrelation of logic of discovering and logic of justification

5. Becoming of the developed scientific theory

6. Classical and nonclassical variants of formation of the theory

7. Problem situations in science. Development of foundation of science under
the influence of new theories

8. Incorporation of new theoretical representations in culture

e Historical variability of generation mechanisms of new knowledge

The fundamental characteristic of knowledge is its dynamics, i. e. its
growth, change, development, etc. This idea was stated in ancient philosophy,
and G. Hegel formulated it in the thesis — “the true is a process”, instead of a
"ready result".

Knowledge development is a complex dialectic process, which has certain
stages that are quite different from each other. Domestic explorers suggest
considering it "as locomotion from myth to logos, from logos to "pre-science”,
from "pre-science” to science, from classical science to nonclassical and further
to postnonclassical, etc., from ignorance to knowledge, from superficial
incomplete to deeper and perfect knowledge etc"2,

In researches on history of science, the two stages routinely evolve: the
first is a stage of its occurrence (pre-science), and the second is a true science
(the developed science). Science occurrence is intimately connected to the direct
requirements of production of goods and daily practice of people. It happened
when pristine empirical concepts and representations began to get general and
abstract character. The first theoretical concepts and systems had been generated
within the limits of science in Ancient Greece. Mathematical methods started
being applied widely for nature studying only in a XVII-th century with the
occurrence of experimental natural science. Exploratory possibilities of the
elementary mathematics of antiquity were circumscribed. Though it has reached
mature theoretical level, but it studied only constants.

13 Philosophy of Science in Questions and Answers. Rostov on Don, 2006. Pp. 148-149.
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Tema 5. [InuHaMHKa HAYKHM KaK NPoOLECC MOPOKICHUSI HOBOT0 3HAHUS

1. UcTopuyeckas MN3BMEHUYNBOCTh MEXaHU3MOB MTOPOKICHHSI HOBOTO 3HAHUS

2. ®opMHUpOBaHUE MEPBUYHBIX TEOPETUUECKUX MOJIENIEH 1 3aKOHOB

3. [Ipouienypsl 000CHOBaHUS TEOPETUUECKUX 3HAHUIM

4. B3auMOCBSI3b JIOTUKU OTKPBITUS U JIOTUKHA OOOCHOBAHUS

5. CTaHOBJIEHHE Pa3BUTON HAyYHOU TEOpHUH

6. Knaccuueckuii u HeKaccCu4ecKkuil BapuaHThl (GOPMUPOBAHUS TEOPUU

7. IIpoGnemHble cCUTYyalMK B HayKke. Pa3BUTHE OCHOBaHMI HAyKH MOJ BIUSHUEM
HOBBIX TEOPUH

8. BritoueHue HOBBIX TEOPETHUECKHUX MPEICTABICHUN B KYIBTYPY

e Hcropuyeckasi U3MEHYUBOCTH MEXaHNU3MOB MOPOKAEHUS HOBOT O
3HAHUA

@yHIaMEHTaIbHOW XapaKTEPUCTUKOM 3HAHUS SIBIISIETCS €r0 IMHAMMUKA, T. €.
€ro pocT, U3BMEHEHHE, pa3BUTHE U T. Il. JTa Ujes Oblia BhICKa3aHa elle B
anTnaHon unocodun, a I'. T'erenb chopmynupoBai ee B Te3uce — «UCTHUHA
€CTb IIPOLIECC)», a HE «TOTOBBIN PE3YIIBTAT.

Pa3BuTHne 3HaHUSA — CIIOXKHBIN TUATICKTUYECKUH MPOLIECC, NMEIOIINI
OMpeIeJICHHbIE, KAUECTBEHHO OTJIMYAIOIIUECS IPYT OT APYyTa 3TaMbl.
OTeuecTBEHHBIE UCCIIEIOBATEIN MIPEJIAraloT pacCMaTPUBATh €T0  «KakK
JIBUKEHUE OT MU(]a K JIOTOCy, OT JIOroca K «IpeaHayKe», OT «IIPeIHAYKN» K
HayKe, OT KJIACCUUECKON HAyKU K HEKJIACCUYECKOU U Jajiee K MOCTHE-
KJIACCUYECKOM U T. M., OT HE3HAHUS K 3HAHUIO, OT HEMIYOOKOI'0 HEMOJIHOTO K
0oJ1ee TIyOOKOMY M COBEPIIEHHOMY 3HAHHMIO M T. I.»

B nccnenoBaHusax Mo UCTOPUM HayKH OOBIYHO BBIJIETISIOT JIBE CTAUU:
MEPBYIO HA3bIBAIOT CTAAUEN €€ BOSBHUKHOBEHUS (MPETHAYKOI), a BTOPYIO —
HayKOM B MOJTHOM CMBbICTIE cJI0Ba (pa3BUTON Haykoil). Bo3HMKHOBEHHE HAyKU
TECHO CBA3aHO C HEMOCPEICTBEHHBIMU NOTPEOHOCTAMHU MaTEPUATIBLHOTO
MMPOU3BOACTBA U ITOBCEHEBHOM MTPAKTUKH JIIOJIEH, KOrJa IE€PBOHAYAIbHbBIC
AMIIUPUYECKUE TTOHATUS U MPEJICTABICHUS CTaJIU MOCTENEHHO MPUOOpETaTh
oOmuit u abcTpakTHBIN Xapaktep. [lepBrie TeopeTUUECKHe MOHATUS U CUCTEMBI
ObLTH CHOPMHUPOBAHBI B paMKaX JPEBHETPEUECKON HAYKH, HO IIUPOKO
MPUMEHATHCS I U3yUYECHUS IPUPOIbl MATEMATUUECKUE METOIbI HAYAJIH TOJIBKO
B XVII| Beke, ¢ BOBHUKHOBEHUEM HKCIEPUMEHTAIBLHOIO €CTECTBO3HAHUSI.

1% dunocopus nayku B Bonpocax u otserax. Poctos /1, 2006. C. 148-149.
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Dynamics of science as a process of generation of new knowledge

Exact calculations adjoined to confidants. Therefore, this science could
not be used for studying dependences between variables which were necessary
for the research of such elementary form of locomotion as a mechanical
movement of the terrestrial and celestial bodies. Therefore, the requirements of
mechanics and astronomy in XVII-th century were satisfied by building
mathematics of the variables, authors of which were I. Newton and G. Leibniz.

Synthesis of the new means of mathematical calculations with experimental
methods of research marked the beginning of the classical science which
overtopped prior to the beginning of the XX-th century. After the appearance of the
theory of relativity and the quantum mechanics in the XX-th century, the
nonclassical science started to form. At the end of the last century, the scientific
world started talking about post-non-classical science. According to these periods
of development of the science, it is possible to position approximately the basic
stages of evolution of the science (in detail about it see topic 3).

e Formation of primary theoretical models and laws

The role of models in scientific and theoretical knowledge is quite big.
They give a chance to present real objects and processes inaccessible to direct
perception in the evident form: for example, models of atom and celestial
bodies, models of brain of a person and so forth. Theoretical models reflect
constitution, properties, and behavior of the real objects. Primary models act as
the metaphors formed on the basis of supervision and keeping preliminary
conclusions.

In the developed science at the first stage, theoretical schemas are created
in the form of hypothetical models using the abstract objects formulated
previously. The theoretical model has its own frame; besides, it comprises the
possibility of incorporation of abstract objects from other areas of knowledge.
So, for example, according to I. Lakatos, it is necessary to rank a hard core, a
belt of protective hypotheses, positive and negative heuristics as the basic
structural units. Forming primary theoretical models the position which was put
forward by K. Popper is actual: "devise conjectures which have more empirical
content than their predecessors"?°.

15 Lakatos, I. The methodology of scientific research Programmes. Philosophical Papers.
Volume I. Cambridge University Press. 2001. P. 47.
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HccnenoBarenbcke BO3MOKHOCTH JIEMEHTAPHON MaTeMAaTUKH aHTHY-
HOCTH OBUIM OIPaHUYEHBI, XOTS OHA U JIOCTUIJIA 3PEJIOr0 TEOPETUUECKOTrO
YPOBH$, HO U3y4aJia JUILb OCTOSIHHbIE BeJIMYUHBL. [loaTOMY OHa HEe Mora
OBITh UCIIOJIB30BaHA JJI U3YyUEHUS 3aBUCUMOCTEHN MEXy IepEMEHHBIMU
BEJIMYMHAMU, KOTOPbIE ObIM HEOOXOAUMBI ISl HCCIIEI0BAHUS TaKOU
npocreieit GopMbl ABMKEHUS KaK MEXAHHUYECKOE MepEMENICHUE 3€MHbIX U
HeOecHbIx Ten. [loaromy motpebHOCTH MexaHuku u actpoHomuu B XVII Beke
OBLIIM YJIOBJIIETBOPEHBI CO3/IaHMEM MaTeMaTHKU IEPEMEHHBIX BEIUYHH,
aBropamu kotopoi ctanu W. Hetoton u I'. JleitOHu.

CuHTE3 HOBBIX CIIOCOOOB MaTEMaTHUYECKUX UCYUCIICHUH C dKCTepu-
MEHTAJIbHBIMU METOAAMH MCCIIEIOBAHUSI 03HAMEHOBAJ HA4YaJI0 KIaCCUYECKOM
HAyKH, KOTOpasi TOCIoACTBOBaa 10 Hayana XX Beka. [locne co3panus teopuu
OTHOCUTEJIBHOCTH M KBAHTOBOW MEXaHMKH B Hadaje XX BeKa Hauaja
(dbopMHUpOBATHCS HEKJIACCUUECKask HayKa, a KOHIIE MPOIIIOro BeKa HayYHBIM MU
3aroBOPUJI O MOCTHEKIAaccuyeckoil Hayke. COOTBETCTBEHHO 3TUM TMEPHOIaM
Pa3BUTHS HAYKH, MOKHO B OOIIUX YepTaxX MPUOIUZUTEIIHBHO YCTAHOBUTH
OCHOBHBIE CTaJIUU BOJIIOIUU HAYKH (TIOAPOOHO 00 3TOM CM. TeMy 3).

e ®opMHUpOBaHUE NEPBUYHBIX TEOPETHYECKHUX MO/IeJIeH  3aKOHOB

Ponw Mozeneit B HAy4HO-TEOPETUYECKOM MO3HAHUU TOCTATOYHO BEJIMKA.
OHU 1a10T BO3MOKHOCTh MPEJICTABUTh B HAIISIIHON (hopMe peanbHble 00bEKThI
U TIPOLIECCHI, HEIOCTYIHBIE JJISI HEIOCPEACTBEHHOTO BOCIIPUATHS: HAIIPUMED,
MOJIeNIi aTOMa, HEOECHBIX TEJ, MO3Ta YeJoBeKa U np. TeopeTuueckue Moaenu
OTpaXkaroT CTPOEHHUE, CBONCTBA, TIOBEICHUE pealbHbIX 00beKTOB. [lepBuuHbIe
MOJICJIH BBICTYIIAIOT KaK MeTa(opbl, 00pa3oBaHHbIE HA OCHOBE HAOIIOICHUN U
coJieprKalllie MPEIBAPUTEIbHBIE BHIBOIBI.

B pa3BuTOll HayKe TEOPETUUECKUE CXEMBI HA IEPBOM 3Tale CO3/1ar0TCs B
(opMme TUITOTETHYECKUX MOJIENIEH C UCIIOJIb30BaHNEM paHee ChOpMyIUpo-
BaHHBIX a0CTPAKTHBIX OOBEKTOB. TeopeTHueckast MOJENIb UMEET COOCTBEHHYIO
CTPYKTYpPY, KPOME TOT0, OHa COACPKUT B ce0€ BO3MOKHOCTh BKIIFOUEHUS
a0CTpaKTHBIX OOBEKTOB U3 IPYTuX obyacteii 3HaHus. Tak, K mpuMepy, 1mo
N. Jlakatocy, K OCHOBHBIM CTPYKTYPHBIM €AUHULIAM CIIETYET IPUUUCIISIThH
AKECTKOE SAJIPO, MOSIC 3alIUTHBIX TUIIOTE3, MOJIOKUTEIBHYIO U OTPUIATEIBHYIO
3BpUCTUKY. [Ipn popMHUpOBaHNYU IEPBUUYHBIX TEOPETUUECKUX MOJIeNei
AKTyaJIbHBIM sABJIsIETCS NToN0keHue, BeiiBUHYyTOE K. [Tonmmepom: «Beiasuraii
TUIOTE3bl, UMEIOIINE OOJIBIIEE IMIUPUUECKOE COAECPKAHUE, YEM Y

IpeANIeCTBYIOMUX» S,

16 Gjggth R/ Kjubrf yfexyjuj beektljdfybz/ V2 2004/ C/ 127/
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Dynamics of science as a process of generation of new knowledge

The abstract objects appear as the theoretical foundations of a scientific
model. They represent idealizations of the real objects; substitute any
communications of the reality by itself. Essential influence on a choice of these
objects renders scientific picture of the world which stimulates the research
development, promotes definition of problems and means of their solution.
Abstract theoretical constructs can have signs which correspond to the real
objects or not.

The logic of formation of the primary theoretical models gives a new
knowledge. In this process, there is a constructive modification of the
observable reality, production of the new idealizations, construction of the
special scientific objectness which does not exist in a ready kind, an integration
of knowledge. The hypothetical model has a possibility of turning into the
schema if it has received an experimental or empirical confirmation. In the
beginning, theoretical schemas are introduced as hypothetical constructions
which adapt subsequently for certain set of experiments and pass substantiation
as an experience generalization.

After this, there is a stage of qualitative widening, model application to
qualitative variety of things. And, at last, the stage of mathematical formulation
in the form of equation or formula. It is the certificate of appearance of the law.

Thus, there is a sequence of formation of the primary theoretical models
and laws:

. model;

. schema;

. qualitative and quantitative widening;

. mathematization;

. formulation of law.

At all stages of the scientific research there is an update of abstract objects
and their theoretical schemas; a similar process is undergone by their
quantitative mathematical formalizations. Besides, under the influence of
mathematical tools theoretical schemas also can change, however, all these
transformations take place in borders of the offered hypothetical model.
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B kauecTBe TEOPETUUECKUX OCHOBAHUH («IIEPBOKUPIIMYMKOBY) HAYUYHOH
MO/IEJIY, BBICTYNAIOT a0CTpakTHbIE 00BEKTHI. OHU MPEICTABISAIOT COOOM
UJeanu3aluu peaibHbIX 00bEKTOB, 3aMELIAI0T COOOM TE€ WIIM UHBIE CBA3H
nercTBuTenbHOCTU. CylIECTBEHHOE BIHMSHUE HA BBIOOP 3TUX OOBEKTOB
okasbiBaeT HKM, koTOpast cTuMynupyer pa3BUTHE UCCIIEIOBaHMUS,
CIIOCOOCTBYET ONPEACNICHUIO 3a7a4 U CIIOCO00B UX perieHus. AOCTpaKTHbIE
TEOPETUYECKNE KOHCTPYKTBl KPOME MPU3HAKOB,KOTOPBIE COOTBETCTBYIOT
peanbHbIM 00bEKTaM, MOTYT UMETh TaKHe, KOTOPHIMH peaibHble 00ObEKTHI HE
00Ja1aroT.

Jloruka (popmMupoBaHUs NEPBUYHBIX TEOPETUUECKUX MOJIENIEH, TAat0InUX
HOBO€ 3HAHHME TAKOBA, YTO B ’TOM IPOLIECCE MPOUCXOAUT KOHCTPYKTUBHOE
BUJIOM3MEHEHNE HAOII01aeMON PealbHOCTH, MPOTYLIMPOBAHNE HOBBIX
ujeann3ainii, co3ganue oco0oi HaydYHOH IPEAMETHOCTH, HE BCTPEUAIOIICHCS B
rOTOBOM BUJE, MHTErpals 3HaHUM. [ MmoreTnyeckas MoJI€JIb UMEET
BO3MOKHOCTb IPEBPAILECHUS B CXEMY B TOM CIIy4ae, €CJIM OHA MOJIy4Ynsia
AKCHEPUMEHTAIBHOE WM SMIIMPUYECKOE MOATBEpkKAcHNE. BHavane
TEOPETUYECKHE CXEMBI BBOJIATCS HA NIPABaxX I'MIIOTETUYECKUX KOHCTPYKIIHM,
KOTOpBIE BIOCIJIEICTBUN aJaITUPYIOTCS K ONPEEICHHON COBOKYITHOCTH
HKCIEPUMEHTOB U MPOXOAAT 000CHOBAaHUE KaK 0000IIEHNE OMbITA.

Bcenen 3a 3TUM cieayeT 3Tal KaueCTBEHHOI'O PaCIIMpEHus], IPUMEHEHUS
MOJIEJIM K KaueCTBEHHOMY MHOroo0pasuio Bemel. M, HakoHen, nocie 3Toro —
3TaIl MaTeMaTHYeCKOro OOPMIIEHHUS B BUJIE€ YpaBHEHUS WU (GOPMYJIbI, YTO
ABJIIETCS CBUAECTEIBLCTBOM IOSIBJICHUS 3aKOHA.

Taxum 06pazom, ocie0BaTeIbHOCTh (POPMUPOBAHUS TEPBUUHBIX
TEOPETUYECKUX MOJIENIEH U 3aKOHOB CIEAYIOIIAs:

e  MOJEIb;

e CXeMma;

e Ka4yECTBEHHBIE U KOJIMYECTBEHHBIC PACILIUPEHUS;

e MaTeMaTH3aLus;

e (dopMynTHpOBKa 3aKOHA.

Ha Bcex cTanusx Hay4HOTO UCCIIEA0BAHUS IPOUCXOIUT KOPPEKTUPOBKA
a0CTpaKTHBIX 0OBEKTOB U UX TEOPETHUECKHUX CXEM, aHAJIOTUYHBIHN MpoIiecc
IIPETEPIIEBAOT UX KOJUYECTBEHHBIE MaTeMaTHUeckue popmanuzanuu. Kpome
TOTO, ITOJ] BO3JACHCTBUEM MAaTEMAaTUYECKUX CPEICTB TEOPETUUECKUE CXEMBI
TaKXe MOTYT BHJIOM3MEHSTHCS, OJJHAKO BCE 3TU TpaHC(HOPMaLUU UMEIOT MECTO
B IPaHMIAX PEAIAracMoO THIOTETUYECKON MOJIEIIH.
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¢ Justification procedures of theoretical knowledge. Interrelation of
logic of discovering and logic of justification

Justification (substantiation) procedure is a significant component of
scientific research which maintenance looks as leading (improvement) of the
unknown to the known, the unfamiliar to the familiar. If the mechanism of a
substantiation of scientific knowledge is to be considered in the general view, it
can have two forms: 1) the form of analytical (splitting) procedures; 2) the form
of generalizing (synthetic) procedures.

Analytical procedures give a chance to clear the details, the basic sides
and laws of the studied phenomenon; to reveal a substantial potential which is
available in an initial basis. Thus research is carried out within the limits of
already certain area, within the object in view.

Generalizing (synthetic) procedures of justification allow the explorer to
discover the communications and attitudes, to find essentially new maintenance
which was not in separate elements.

The essential characteristic of substantiation is the support of general
laws. Explanation of regularity (laws) is carried out on the basis of its leading
(more) general regularity (law). A certain scheme of explanation is formed on
this basis: explanandum is a description, the phenomenon characteristic, it
should be logically deduced from the explanans (the logic requirement of
adequacy); explanans is a class of sentences (statements) which are resulted for
explanation of the phenomenon; it should be true and be proved true all
available empirical data (the empirical requirement of adequacy).

In the question about the logic of scientific discovery there is a traditional
point of view, according to which the development of the universal rules of
creativity is an impracticable problem. It is impossible to prove rationally the
largely spontaneous creative process. Any scientific institute works according to
plan; however, discoveries are happen unexpectedly. In the logic of discovering
Intuition, inspirations, courageous guesses, randomness in positive sense of a
word, diversity of cogitative courses occupy a big space.

In science, references to heuristics are much expanded. It frequently
accompanies the discovery process. The heuristics enriches the explorer with
variety of non-standard methods; introduces metaphorical modes; brings the
explorer to libration within an inch of the real and the fantastic. Many
outstanding scientists, in particular Niels Bohr, perceived that only thinking
within an inch of the madness, the unreal and the impossible, and can discover
something essentially new.
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e [Ipouenypnl 000CHOBaHHS TEOPETHYECKUX 3HAHUN. B3auMocBs3b

JIOTUKH OTKPBITHS U JIOTUKH 000CHOBAHHUS

[Ipouenypa 060cHOBaHUS ABISETCA 3HAYMMBIM KOMIIOHEHTOM Hay4HOI'O
UCCJIeI0BAHUS, COIEPKAHUE KOTOPOTO BBITJISIIUT KaK CBEIEHUE HEU3BECTHOTO K
U3BECTHOMY, HE3HAKOMOTI'0 K 3HaKoMoMy. Eciu mexanu3m 000cHOBaHUs
HAy4HOT'O 3HAHMSI paCCMATPUBATh B CAMOM OOILIEM BHUJIE, TO OH MOXKET UMETh
nBe GopMmel: 1) popMy aHATUTHYECKHUX (PACWICHSIOUINX ) MPOLEAYp; 2) popmy
00001armux (CHHTETUYECKUX) IPOLETY].

AHanuTH4eCcKue IpoLEayphl 1al0T BO3MOKHOCTh IPOSCHUTH JI€TaJIH,
OCHOBHBIE CTOPOHBI U 3aKOHOMEPHOCTH M3y4aeMOr0 SIBICHHUS, BBIIBUTH TOT
coJiep KaTesIbHbIN MOTEHLMal, KOTOPbIA UMeeTCsl B UCXOAHOM ocHoBe. [Ipu aTOM
UCCJIeIOBaHME OCYIIECTBIISETCS B paMKax y»Ke OnpeieNIeHHOM obnacTu,
MOCTaBJICHHOM EJH.

O6o0maronue (CHHTETUYECKHE) MPOIeYyPhl 0O0CHOBAHUS MMO3BOJISIOT
MCCJIEIOBATENIO OTKPBITh CBA3HU, OTHOIIEHUS, 0OHAPY>KUTh MPUHIIUITHATBHO
HOBOE COJIEpaHUE, KOTOPOE OTCYTCTBOBAJIO B OT/IEIBHBIC SJIEMEHTAX.

Cy1iecTBeHHON XapaKTepUCTUKON 000CHOBAaHMS SIBJIIETCS OTIOPA Ha
obmue 3aKoHbl. OOBsICHEHNE 3aKOHOMEPHOCTH OCYLIECTBIIIETCSI HA OCHOBE
HOJBECHMS €€ MO/ APYTyIo, Oosee 001yr0 3aKkoHOMEpHOCTh. Ha 310l ocHOBe
(GopmupyeTcst ornpeneaeHHas CTpYKTypa 0ObICHEHUS: SKCIUIAaHAHIYM — 3TO
OIMCaHUE, XapaKTEPUCTHUKA SIBJICHUS, OH JIOJIKEH OBITh JIOTUYECKU BBIBOAUM U3
JKCIUIaHaHca (Jlornyeckoe TpeOoBaHUE aJIEKBATHOCTH ); SKCIUIAHAHC — KJlacc
HpPEeUI0KEHUH, KOTOPbIE IPUBOAATCS ISl OOBSICHEHUS JAHHOTO SIBJICHUS; OH
JOJDKEH OBITh UICTUHHBIM U MOATBEPKAATHCS BCEMU UMEIOITUMHUCS
AMIUPUYECKUMU TaHHBIMU (3MIMpUYECKOe TpeOOBaHHUE aJJeKBaTHOCTH ).

B Bormpoce 0 10ruke Hay4HOro OTKPBITHS TPaJULMOHHOW CUUTAETCS
TOYKa 3pEHUsI, COIJIACHO KOTOPOM pa3paboTKa yHUBEPCAIbHBIX MTPABUII
TBOpPYECTBA — 3ajlauya HeocyllecTBUMasi. PalimoHanbsHO 000CHOBATH BO MHOIOM
CIIOHTaHHBIN TBOPYECKUU MPOLIECC HEBO3MHOXKHO. BCAKUI HayYHBIA HHCTUTYT
paboTaeT 1o MIaHy, OJJHAKO OTKPBITUS CIIy4al0TCs BHE3AMHO. B 1oruke oTKpbITHS
OO0JIBIIIOE MECTO 3aHUMAET UHTYHLIUS, 03aPEHUS, CMEJIbIE JOTaIK1, XaOTUYHOCTb B
MO3UTHUBHOM CMBICJIE CJIOBA, pa3HOOOpa3ue MBICIUTEIbHBIX XOJOB.

B Hayke IUpOKO pacipOoCTpaHEHbI CCBUIKU Ha 3BPUCTHUKY, KOTOPAsI
324aCTyH0 CONPOBOXK/JIAET MPOLECC HAYYHOI O OTKPBITHS. DBPUCTHUKA 000ramaer
HCCIIeI0BaTENsl MHOr00Opa3ueM HeCTaHIapTHBIX METO/I0B, BBOAUT MeTado-
pudeckue o0pasbl, HOJBOAUT HCCIEA0OBATENS K OAIaHCUPOBAHUIO HA I'PaHU
peanbHOro M (paHTACTUYECKOro. MHOI'ME BBIIAIOIIMECS YYEHBIE, B YACTHOCTH
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The characteristic sign of logic of discovering is its interdisciplinary
character. Scientific creativity is not simple search of the traditionally accepted
and well-established approaches. Models of realization of search are
individualized to a large extent, and they are intimately connected to a mental
and motivational activity of the subject of knowledge, its mental installations.
The talented scientist can look at formation «from a bird's-eye view», from a
place allowing one to see everything, he has all his plans in the mind.

T. Leshkevich considers what it is difficult to speak about the logic of
scientific discoveries, consisting in laws and formulas. But it is possible to talk
about the models received at the analysis of the process of discovery. They are
figuratively called the models: the transformer, the sluice, the pot, the seed, the
rocket, the springboard-barrier, the prism, the dry tree, the equal-arm balance.
These models in large measure differ from the formalized and standard methods
of scientific research. However, the logic of discoveries does not assume the
presence of stereotypes and regulations located in strict sequence and formulated
in general terms. According to T. Leshkevich, it represents the sphere of surprise
where the novelty accompanies an exploratory process, a choice of methods and
search procedures, and its results!’.

e Becoming of the developed scientific theory

Theory as the form of scientific knowledge pursues the aim of detection
of laws, according to which the fragments of reality submit. Construction of
scientific theory descends on the basis of concepts and categories, set of
methods, methodological norms and principles, experimental data and
generalization of facts.

Theory represents the area of reality, explains the various manifestations
of reality, based on regularity (laws), and thereby it dilates available knowledge.
The developed theory should comprise the data about causal, genetical,
structural and functional interactions of reality. In a shape, a theory represents a
system of consistent, logically interdependent statements.

17 Philosophy of Science in Questions and Answers. Rostov on Don, 2006. Pp. 168—169.
108



JIMHAMHMKA HAYKHU KaK MPoLecc MOPOoK/AeHUsS HOBOI'0 3HAHUSA

H. bop, noHnmanu, 4To TOJKO MBIIIJICHUE HA TPaHu 0€3yMusi, HepeaabHOTO U
HEBO3MOKHOTO CIIOCOOHO OTKPBITh HEUTO MPUHIIUIIUAIIEHO HOBOE.

XapaKkTepHbIM MPU3HAKOM JIOTUKHU OTKPBITHSI SIBIIIETCS €€ MEXKUC-
UIUTMHAPHBIN XapakTep. HayuHoe TBOpUeCTBO HE SIBISIETCS MPOCTHIM Tepe-
O0pOM TPaAUIIMOHHO MPUHATHIX U YCTOSBIIUXCS TOAX0A0B. Moaenu
OCYIIECTBIICHHS TTIOMCKA BO MHOTOM UHJIUBUYaJIU3UPOBAHBI, TECHO CBS3aHBI C
MICUXWYECKOW U MOTUBAIIMOHHOM JEATENbHOCTBbIO CyOBbEKTa MO3HAHUS, €TO
MEHTaJIbHBIMU YCTaHOBKaMHU. TallaHTIMBBIA YYEHBIN CTIOCOOCH B3IJISTHYTh Ha
CO3/1aBaeMO€ KakK Obl «C BBICOTBI ITHYBETO TOJIETA», OH JEPKUT B CBOEM yME
BECh €ro IJIaH, 3aMbICE.

T.I'. JletmkeBUY CUUTAET, UYTO TOBOPUTH O COOCTBEHHO JIOTUKE HAYYHOTO
OTKPBITHSI, COCTOSIIEH B 3aKOHAX U (OpMYyJIax, TPYJAHO, HO TOCTATOUHO
yOeIUTEeIbHO MOYKHO TOBOPUTDH O MOJIEIISAX, MOJYYCHHBIX MIPH aHATU3€E MpoIecca
HAy4YHOTO OTKPBITHsI. OHU 00pa3HO UMEHYIOTCSI MOJICIISIMU mpanchopmamop,
w103, cocyo, cems, paKema, mpamniuH-oapvep, npuzmMa,cyxoe 0epeso,
PasHonieunble poluai)3cHvle 6ecyl. T MOJIEIH BO MHOTOM OTJIMYAIOTCS OT
(bopManu30BaHHBIX U CTAHJAPTHBIX MPUEMOB HAYYHOTO HcclieqoBaHus. OqHAKO
JIOTUKA OTKPBITHI HE MpeAIoiaracT HaIMYue CTEPEOTUTIOB U periaMeHTaIli,
PaCIOJIOKEHHBIX B CTPOTrOM MOCJIEI0OBATEILHOCTH U C(POPMYIIUPOBAHHBIX BO
BceoOmeM Buze. OHa npeacTaBiset, o MHeHuto T.I7. JlemkeBuY Cropnpu3HyIO
cdepy, T/ie HOBU3HA COMPOBOXKIAET KaK caM UCCIEI0BATEIbCKUI Tpoliece,
BBIOOpP METOJIOB M METO/IUK MOMCKA, TaK U €ro Pe3yJIbTaThl ™S,

e CtaHOBJICHHE PA3BUTOIl HAYYHOI TeOpUH

Teopus xak ¢popma HAyIHOTO 3HAHMS TIPECICAYeT 1IeJb OOHAPYKCHHS
3aKOHOMEPHOCTEH, KOTOPBIM MOAUMHSIETCS TOT WM UHOU (hparMeHT
NeUcTBUTENBHOCTHU. [locTpOoeHNE HayYHOU TEOPUH IPOUCXOJAUT HA OCHOBE
0a30BBIX MOHATUH U KATETOPUH, COBOKYITHOCTH METO0B, METOI0JTOTHIECKUX
HOPM U TIPUHITUTIOB, IAHHBIX YKCIIEPUMEHTOB U 00001IeHHS (PaKTOB.

Teopus penpe3eHTUpYeT (MPEICTABISIET) TY WU UHYIO 001aCTh
NEeHCTBUTEIIBHOCTH, OOBSICHSIET HA OCHOBE HAMICHHOW 3aKOHOMEPHOCTH
pa3IUYHbIE TPOSIBICHUS 3TOM JEUCTBUTEIBHOCTH, TEM CaMbIM PaCIIUPSAET
uMeronieecs 3HaHue. Pazpurasi Teopus JOJKHA COJepkKaTh B ce0e JaHHBIE O
MPUYUHHBIX, TEHETUIECKUX, CTPYKTYPHBIX B (PYHKITMOHATBHBIX B3aUMO-
nenctBusix peanibHocTH. [Io popMe Teopust npeacrapiseT coO0 cucremy
HEMPOTUBOPEUMUBBIX, TOTUUYECKN B3aUMOCBSI3aHHBIX YTBEPKICHUN.

18 dunocopus nayku B Bonpocax u oterax. Poctos n/]l, 2006. C. 168-169.
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The developed theory comprises a possibility of description, interpretation
and explanation of newly emerging facts. Besides, it is positive-minded on
offers to include the additional meta-theoretical constructions.

The developed theory contains the set of rules bound among themselves,
and the mechanism of conceptual expansion of the intrinsic maintenance (the
program of construction of knowledge) that allows speaking about its integrity.

The Russian explorer of science V. Stepin notices the fact that the
developed scientific theories are created by a group of explorers in a modern
world. There is a clearly expressed division of labor in these groups. This could
be the result of the fact that modern science deals with the complex self-
developing structure. Their studying demands efforts of scientists of different
branches of knowledge, and interdisciplinary approaches. Expanded application
of the method of mathematical hypothesis is also a characteristic of a modern
science: theory construction begins with attempts to define its mathematical
apparatus.

In construction of the developed scientific theory, language plays a big
role — a mean of the objectified expression of the maintenance of science.
Generally, the developed scientific theory operates with artificial languages.
Language of physics and mathematics is considered as the most universal of
them. Artificial languages of theory are created by terminologisation of natural
language words, tracing foreign terms, formalization of language.

¢ Classical and nonclassical variants of formation of the theory

Historical variability is one of the characteristics of means of the theory
construction, which could testify the development of scientific knowledge.

In classical science the ideal of deductively built theories dominated.
According to this, the classical variant of formation of the developed theory
assumes systems of the occluded phylum. An ideal of such theory is the
Newton’s physics. The theories constructed in a classical variant have a
descriptive character and pursue the aim of ordering and systematization of
empirical data. Similar theories are named "occluded", because they have a
certain and circumscribed set of initial statements. Other statements should be
received from initial statements by consistent path applying inference rules.
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Pa3zButas Teopust conepKuT B ce0e BO3MOKHOCTh OMTUCAHUSI, HHTEP-
MpeTalyu U 0ObSICHEHHS], BHOBD MOSABIISIOMMNXCS (PaKTOB, KpOME TOTO, OHA
MO3UTUBHO HACTPOEHA HA MPEJJIOKEHUS BKJIIOUUTH B C€0S JOTOTHUTEIbHBIE
METaTEOPETUUECKUE MOCTPOCHUS.

Pa3zButas Teopusi Kpome COBOKYITHOCTHU CBSI3aHHBIX MEXy COOOM
MOJIO)KEHUN COJIEPKUT MEXaHU3M KOHILIENITYalIbHOIO Pa3BEPTHIBAHUS
BHYTPEHHETO COJEpKaHUsl (MpOrpamMmy IMOCTPOCHUSI 3HAHUS), YTO TMO3BOJIIECT
TOBOPUTH O €€ IIEJTOCTHOCTH.

OreuecTBeHHBIN HccienoBatenb Hayku B.C. CtenuH oTMeuaeT ToT akr,
YTO B COBPEMEHHBIX YCIIOBUSIX PA3BUTHIE HAYYHBIC TEOPUU OOJIBIIION CTETICHU
OOIIIHOCTH, KaK MPaBUIIO, CO3/IA0TCS KOJUIEKTUBOM HCCIIeIoBaTeNel, B KOTOPOM
CYIIECTBYET C JOCTATOYHO OTUYETIMBO BBIPAXKEHHOE pa3/ieieHre TpyAa. ITo
00BSICHSIETCS TEM, UTO COBPEMEHHAsl HayKa BCE Yallle UMEET JICJIO CO CIIOKHBIMU
CaMOPa3BUBAIOIIUMUCS CUCTEMaMHM, U3yUYCHUE KOTOPHIX TpeOyeT yCuiaui
YUEHBIX Pa3HbIX OTpaciel 3HaHUs, MEKIUCIUIUIMHAPHBIX MOAX010B. Takxke
JJIS1 COBPEMEHHOM HAyKH XapaKTEPHO paCIIMPEHHOE MPUMEHEHHUE METO/1a
MaTE€MaTHYE€CKON TUIOTE3bl: TOCTPOCHUE TEOPUH HAYUHAIOT C MOIBITOK
ONpENIENIUTh €€ MaTEMAaTUYECKUH arapar.

B noctpoenuu pa3BuToi HAy4HON TEOPUHU OOJBIIYIO POJIb UTPAET SI3BIK —
croco0 00BEKTUBUPOBAHHOTO BRIPAKEHMSI co/iep kanus Hayku. Kak npaBuiio,
pa3BUTasi HAy4YHasl TEOpUs ONEPUPYET UCKYCCTBEHHBIMU si3bikamu. Hanbonee
YHUBEPCAJIBHBIMU U3 HUX CUUTAIOTCS S3bIK PU3MUKHU U MaTeMaTuku. Mckyc-
CTBEHHBIE A3bIKA TEOPUU CO3/IaI0TCS MTOCPEACTBOM TEPMUHOJIOTU3ALINH CIIOB
€CTECTBEHHOTO S13bIKa, KAIBKUPOBAHUS TEPMUHOB MHOSI3BIYHOIO IPOUCXO0XK-
neHus, GopMaTu3aliy sI3bIKa.

e KitaccuyecKkuil M HEKJIACCHYEeCKU BApUAHTHI ()OPMHPOBAHUS TEOPUH

J71st crioco60B MOCTPOEHUSI TEOPUU XapaKTEepHA UCTOPHUIECKAs
M3MEHYHMBOCTb, YTO CBUJIETENBCTBYET O PA3BUTUN HAYYHOTO ITO3HAHUS.

B knaccuueckoit Hayke TocioiCTBOBAN Uaeall ASIYKTUBHO MOCTPOSHHBIX
Teopuil. COOTBETCTBEHHO KJIACCHYECKUI BapuaHT (OPMUPOBAHUS PA3BUTOMN
TEOPHUU MPEANOJIAaraeT CUCTEMbI 3aKpBITOro TUna. Maean takoi Teopun —
¢usuka U. Hetorona. Teopun, mocTpoeHHBIE B KIIACCUYECKOM BapUaHTE, HOCST
ONMCATENIbHBIN XapaKTeP U MPECIEAYIOT LEb YIIOPSA0UMBAHUS U CUCTE-
MaTHU3aIMH SMIIUPUYECKOTO MaTeprana. [1ogo0HbIe TeOprH Ha3bIBAIOT «3aKPHI-
THIMU», IOCKOJIbKY OHU UMEIOT ONPEICTIEHHbIA U OrpaHUYECHHbI HA0OP UCXO/I-
HBIX YTBEPKJEHUI, B TO BpEMS KaK BCE OCTAJIbHBIC YTBEPKACHUS JOJKHBI OBIThH
MOJTY4YEHBI U3 UCXOIHBIX HEITPOTUBOPEUYMBBIM ITyTEM MMOCPEACTBOM NPUMEHECHUS
MPaBWJI BBIBOJA.
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The nonclassical variant of formation of the theory focuses on systems of
the open phylum and some types of complex objects, as statistical, cybernetic,
and self-developing structures. The key feature of development of modern
theories according to V. Stepin consists in creating the "top floors", unlike
classical specimens. It is begins with searching of the mathematical apparatus.
After that there is a search for theory equations. And then the stage of their
interpretation and an empirical substantiation begins!®. Modern methodologists
show that various levels of the theoretical organization of knowledge are
ambiguous. So, extrapolation (conduction) of methods of private model on all
cases of the theoretical search is generally circumscribed. For this reason such
extrapolation is not a universal procedure.

Besides, so-called linguistic turn is characteristic for a nonclassical stage
of development of scientific-theoretical knowledge. This turn is bound to
perfection of a language of science and is bound to translation of knowledge
from the former language to the new one. In modern science, there is a problem
of interrelation of the formal language structures and the reality; because the
language of science is responsible for the logic ordering and compressed
description of facts. Today, there is a tendency of transferring form, the usage of
language of supervision and description to the usage of language of idealized
concreteness.

It is important to emphasize that an occurrence of the new strategy of
knowledge does not cancel the previous classical specimens. In a modified kind
they can be replicated in modern theoretical search.

¢ Problem situations in science. Development of foundation of science
under the influence of new theories

Problem situations fixate the contradiction between the old knowledge
and the new one; when the old knowledge can not advance on the former
foundation, and needs its detailed elaboration or substitution. These situations
are the necessary stage of development of scientific knowledge; they play role of
the starting mechanism in scientific research for the further researches.
Appearance of the problem situations in science is an index of interference of
exploration programs. They are called in question that induces to search for new
means of entering reality in a scientific context.

19 Stepin V. Philosophy of Science. Common issues. M, 2007.
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Heknaccuueckuii BapuanT GOpMUPOBAHUS TEOPUU OPUEHTUPYETCS Ha
OTKPBITHIE CUCTEMbI U TaAKUE PA3HOBUIHOCTHU CIOKHBIX OOBEKTOB, KaK
CTaTUCTUYECKHE, KUOEpHETUUECKUE, caMopa3BuBaroniuecs. [ maBHas ocooeH-
HOCTb Pa3BUTHUS COBPEMEHHBIX Teopuil, no MHeHNIO B.C. Crennna, 3aKiro-
YaeTCsl B TOM, YTO B OTJIMYKE OT KJIACCUUECKUX 00pa3I[OB OHU HAUMHAIOT
CO3/1aBaThCs KaK ObI C BEPXHUX dTAXKEU — C MOMCKOB MAaTEMaTHUUYECKOTO
arnrmapara —{ JULIb MOCE TOro, KaK HalJeHbl YPAaBHEHHUS TEOPUM, HAUMHAETCS
ATal UX UHTEPIPETAINHI U SIMITUPUIECKOTO0 000CHOBAHUS 20 CoBpeMeHHbIE
METOJIOJIOTH YKa3bIBAIOT, YTO PA3JIMUHbIC YPOBHU TEOPETUUECKON OpraHu3aluu
3HaHUS HEOJHO3HAUHBI. Tak, SKCTpanoJsius (MepeHoc) METO0B YaCTHOM
MOJIETIM HA BCE ClIy4au TEOPETUUECKOIr0 MOMCKa, BO MHOTOM OTpaHUYCHA U HE
SIBIIIETCS. YHUBEPCAIIBHOU MPOLETYPOH.

Kpowme Toro, 11 HEKJIACCUYECKOTO ATana pa3BUTUS HAYYHO-
TEOPETUUECKOT0 3HAHUS XapaKTEPEH TaK HA3bIBAEMbIN JIMHIBUCTUYECKUI
MOBOPOT, KOTOPBIH CBSI3aH C COBEPIIICHCTBOBAHUEM HAYUHOTO SI3bIKA U C
NEPEBOJIOM 3HAHUH C MIPEKHETO S3bIKA HA HOBBIN. B COBpeMEHHOI HayKe OCTpO
CTOWT MpoOsieMa COOTHOMIEHHS (hOPMaTbHBIX S3bIKOBBIX KOHCTPYKIIMH U
NEUCTBUTEIBHOCTH, MOCKOJIBKY SI3bIK HAYKH OTBETCTBEHEH 3a JIOTUYECKOE
yIOpsIOYMBaHUE U CkaToe onucaHue GakToB. CeroHs IBHO MPOSBISICTCS
TEHJISHIIUS TIEPeX0/ia OT UCIOJIb30BAaHUS 3bIKa HAOIIOICHUNH U OTTUCAHUS K
SI3BIKY MJI€ATTU3UPOBAHHON TPEAMETHOCTH.

BaxxHo mog4epKHYTh, YTO BOSHUKHOBEHUE HOBBIX CTPATETUM MO3HAHUS HE
OTMEHSIET MPEIIIECTBYIOMHMX KIACCHIeCKNX 00pa3iioB. OHM MOTYT B MOJIH -
(GbUIIMPOBAHHOM BHUJIE BOCIIPOM3BOIUTHCS U B COBPEMEHHOM TEOPETUUECCKOM
TIOMCKE.

e [IpoGiemuble cuTyanuu B HaykKe. Pa3BuTHe OCHOBAHMA HAYKHU MO/

BJIMSIHUEM HOBBIX TeOPHUHl

[Ipob6nemuble cuTyanuu GUKCUPYIOT MPOTUBOPEUHE MEXKAY CTAphIM 1
HOBBIM 3HAHUEM, KOT/Ia CTApOE€ 3HAHUE HE MOXKET Pa3BUBATHCS HA CBOEM
MPEKHEM OCHOBAHMH, a HY)KJa€TCS B €ro JIeTaIU3alMK WK 3aMEeHe, T0JI00HbIe
CUTYallMH SIBJISIIOTCS HEOOXOMMBIM 3TAllOM PAa3BUTHSI HAYYHOT'O TTO3HAHUS,
WUTParOT B HAYYHOM HCCJIEIOBAHUU POJIb ITYCKOBOI'O ME€XaHWU3Ma JJIsl
nanpHeHmux ucciaeaoBanuid. [losBiieane mpoOJIEMHBIX CUTYyaIlui B HAyKe
SIBIIIETCS TTOKA3aTEJIeM CTOJKHOBEHUS UCCIIEIOBATEIILCKUX MMPOrpaMM, OHU
MOJIBEPratoTCsl COMHEHHIO, UTO  MOOY’KJIa€T UCKaTh HOBBIE CITIOCOOBI
BIUCHIBAHUS PEATbHOCTH B HAYYHBIN KOHTEKCT.

20 Crenuu B.C. ®unocodus Hayku. O6uue npodnemst. M., 2007.
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Dynamics of science as a process of generation of new knowledge

Uncertainty and dissatisfaction with a present knowledge, doubts, and
occurrence of contradictions between the new facts and the old methods of their
explanation — this is an incomplete list of how the problem situation can prove
itself. The result of escaping of problem situations is a search of cause-and-
effect relationships which always take a predominant place in scientific
research, and an institutionalization of new forms of organization of theoretical
knowledge.

However, the problem situations can arise due to other reasons as well.
For example, the study of complex self-developing structures demands a dilating
of the exploratory arsenal from a scientist. It also requires taking into
consideration besides cause-and-effect relationships some others: functional,
target, correlation, system and other kinds of determinations. In this context, the
global problem situation bounds to revision of its conceptualizations about a
system determinism and involuntary causativity. It happens when the former
conceptualizations about the world as about something stable, constant, and
predicted are supplemented with such characteristics as instability, nonlinearity,
uncertainty, randomness, stochastic property, and etc.

The other challenging situation in a modern science is a strain between
rational and extra-rational forms of comprehension of the reality. The boundless
belief in reason as the example of classical rationality remained in the past.
Today there is more adequate position of the explorer, supposing harmonious
interaction of a rational basis with intuition, coupling, metaphorical loan, etc.

e Incorporation of new theoretical representations in culture

The problem of incorporation of the new theoretical ideas into culture is
associated with maintenance succession in development of person mental
potential. Translation of the new theoretical ideas into culture descends on two
channels: 1) objectivization, material embodiment and introduction of
discoveries in production sphere; 2) incorporation of scientific knowledge in the
sphere of education and training. Culture and science convergence descends on
the basis of their general intentionality. This takes place for a creation of values
in the field of human spirit, in spheres of art, economy, the low, and etc.
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HeyBepeHHOCTh M HEYJOBIETBOPEHHOCTh HATMYHBIM 3HAHUEM, COMHEHUS,
BO3HUKHOBEHHUE TIPOTUBOPECUHIA MEKTy HOBBIMU (DAKTAMU M CTAPBIMHU METOIaMU
X 00BSICHEHUS] — BOT HETIOHBIN MTEPEUYCHD TOTO, KAK MOXKET MPOSBIATH CEOS
npoOsIeMHas cuTyanwus. Pe3ynbraToM BbIX0aa U3 MPOOJIEMHBIX CUTYaITUH
SIBJIICTCSI TIOUCK MPUYIMHHO-CIICICTBEHHBIX OTHOIIEHUH, KOTOPHIE BCETIa
3aHMMAIOT JOMUHUPYIOIIEE MECTO B HAYYHOM HMCCIICOBAaHUHN M KOHCTH-
TYHPOBaHNE HOBBIX (DOPM OpPTaHHU3AIUN TEOPETUICCKOTO 3HAHMS.

OpnHako poOJIEeMHBIE CUTYaIlMH MOT'YT BO3HUKATB U TI0 JIPYTUM
npuunHaM. K nmpuMepy, n3ydeHne COBpeMEHHOM HayKOH CIIOXKHBIX CaMopas-
BUBAIOIIUXCS 00BEKTOB TPEOYET OT YYECHOTO PACIIUPEHHUS CBOETO UCCIIEI0Ba-
TEBCKOTO apCceHalla, OH JIOJDKECH MPUHUMATh B PacueT TOMUMO MPUIUHHO-
CJICICTBCHHBIX CBSI3CH U Apyrue: QyHKIMOHAIBHBIC, IIEICBbIC, KOPPEIs-
ITMOHHBIC, CACTEMHBIC U JIPYTHC BUIBI IETCPMHUHAINI. B 3TOM KOHTEKCTE
TpeOyeT CBOEro OCMBICIIEHUS TJI00abHAs TPOOJIEMHAS CUTYAIlUs, CBSI3aHHAS C
TIEPECMOTPOM TIPEJCTABICHUH O CUCTEMHOM JCTCPMHHHU3ME U MPUHYIUTEILHON
Kay3aJIbHOCTH, KOT/Ia TIPEXKHKE TIPEJICTABICHHUS O MUPE KaK O YEM-TO CTA0OMIBHOM,
MIOCTOSTHHOM, TIPEICKa3yeMOM JOTOTHSIIOTCS TAKUMHU XapaKTEPUCTUKAMH KaK
HECTaOMIBbHOCTD, HEIMHEHHOCTD, HEOTIPEACIICHHOCTh, CTOXaCTUYHOCTD U T. II.

Ipyrasi, He MeHee MaciTadHas MpooOJIeMHasi CUTyalusl B COBPEMEHHOMN
HayKe — ATO MMEIOIIEeEe MECTO HANPsHKEHUE MEXKTY palliOHAIBHBIMU U
BHEpAIMOHAIBHBIMH (DOPMaMU MTOCTHKEHUS IEUCTBUTEILHOCTH. be3rpannunas
Bepa B CHJIy pa3yMa Kak 00pa3ell KIIaCCUYeCKON pariioOHaIbHOCTH OCTanach B
npoiioM. boree agekBaTHOW CETOHS SIBISETCS IMO3UITUS UCCIIeIOBATEIIS,
JOTyCKaIoIIasi TApMOHUYHOE B3aUMOICHCTBHE PallMOHAIBHOIO Havaja ¢
UHTYHIIMEH, aCCOIIMUPOBAHUEM, MeTa(hOPUIECKIM 3aMMCTBOBAHHEM U T. TI.

¢ BkiiloueHre HOBBIX TEOpPeTHYECKHUX MPeCTABJIEHUN B KYJbTYPY

[Tpobmema BKIFOUCHHUS HOBBIX TEOPETUUCCKUX TPEICTABICHUN B KYJIb-
TypYy CBsI3aHa ¢ 00ECIICUCHHEM ITPUEMCTBEHHOCTH B Pa3BUTUH HHTEII-
JIEKTYaJbHOT'O IMOTCHITHAA YeJIOBEeKa. TPaHCIAINSI HOBBIX TEOPETHICCKUX
MPEACTABICHUN B KYyJIbTYpY IPOUCXOUT 1O ABYM KaHaiam: 1) oObeKkTUBanus,
MaTeprajbHOE BOIIONICHUE U BHEIPEHUE HAYUYHBIX OTKPBITHIA B Cepy IPOon3-
BOJICTBA; 2) BKIIIOUCHHE HaYYHBIX 3HAHUI B cpepy 00a30BaHuUs, MPAKTUKY
BocruTaHus, o0ydeHus. COMMKEHUE KyJbTYPhl M HAYKH IPOUCXOIUT Ha OCHOBE
MX OO0IIEeH MHTEHIIMOHAJILHOCTH Ha CO3MJaHKE IIEHHOCTEH B 00JIaCTH YesloBe-
YEeCKOro JIyxa, B cpepax MCKyccTBa, SKOHOMHKH, TTpaBa u T. .
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New theoretical ideas are capable to transform cultural stereotypes, to
make changes in culture system. Science microcontext is the science
dependence on characteristics of scientific community working in conditions of
a certain historical epoch, cultural sphere; science macrocontext is the
dependence on features of economic development, political, ideological
conditions, and attitudes with power structures influence on a process of
incorporation of new theoretical ideas in culture.

Besides, the tendency to string along with science innovations invariably,
to apply and propagand they widely bear to the serious ethical aspect of a
problem of incorporation of theoretical innovations and ideas in culture. It is
bound to a sober assessment of all advantages and potential risks which are
involved by this sort of tendency.

A degree of convergence of scientific innovations and culture frequently
acts as a criterion, which gives rating of development of any country.

Key terms

The problem situation in science is a necessary stage of development of the
scientific knowledge that fixates the contradiction between the old and the new
knowledge when the old knowledge cannot develop on the former establishment
and needs its detailed elaboration or changing.

Heuristic techniques and methods are the means of search thinking which
cannot be precisely described by analytical ways; their main purpose consists in
promoting the search of true.

Questions

? What are the primary theoretical models and laws?

? How does the formation of the advanced scientific theory happen?

? Please, tell about the rational and non-rational ways of understanding the
reality.
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HoBrbie TeopeTnueckue npeacTaBieHus: CiocoOHbI TpaHCHOPMUPOBATH
KYyJbTYPHBIE CTEPEOTHUIIbI, BHECTH B KYJIBTYPY CUCTeMHBIC U3MeHeHus1. Ha
MPOIIECC BKIIFOYEHUSI HOBBIX TEOPETUUECKUX MPEACTABICHUN B KYJIBTYPY
BIIUSIOT: MUKPOKOHTEKCT HAYKU — 3aBUCUMOCTh HAYKU OT XapaKTEPUCTUK
Hay4YHOT0 COOOIIECTBa, pabOTAIOIIEr0 B YCIOBUSIX ONPEIeIEHHON NCTOPUU -
YECKOU AIOXH, KYJITYPHOU CpeJbl; MAKPOKOHTEKCT HAYKH — 3aBUCUMOCTb OT
O0COOCHHOCTEM KOHOMHUYECKOTO Pa3BUTHUS, TOTUTUUECKUX, UJICOTOTUUECKUX
YCJIOBHM, OTHOIIEHUM C BIACTHBIMHU CTPYKTYpPaMH.

Kpome toro, ctpemiieHre HEU3MEHHO CJIEIOBATh HOBAIUSAM HAyKH,
IIMPOKO MPUMEHSTh U MPONAraHAUPOBATh UX, POKIAET CEPhE3HBIN ITUUCCKUN
aCIeKT MpoO0IeMbl BKIFOUCHHUSI TEOPETUUCCKUX HOBAIMI U TIPEICTaBICHUN B
KyJabTypy. OH CBSI3aH ¢ TPE3BOM OIEHKOM BCEX MPEUMYIIECTB U MOTCHITUATIBHBIX
PHUCKOB, KOTOPBIE BIEYET 32 CO0O0M MOJ00HOTO Po/ia CTPEMIICHHUE.

CreneHb cOMMKEHUST HAYYHBIX MHHOBAIIUN U KYJBTYPhI 3a4aCTYIO
BBICTYMAET TEM KpUTEPUEM, Ha OCHOBAHUM KOTOPOTO JAETCS OI[EHKA YPOBHIO
Pa3BUTHS TOW WM MHOU CTPAHBI.

OcHOBHBIE TOHATHSA

IIpoGiemMHasi cuTyanusi B Hayke — HEOOXOIUMBIN dTaIl Pa3BUTHS HAYYHOTO
no3HaHMs, GUKCUPYIOIINH TPOTHBOPEUHE MEXKIY CTAPhIM U HOBBIM 3HAHUEM,
KOT'/Ia CTapoe 3HaHUE HE MOYKET pa3BUBAThCS Ha CBOEM NMPEKHEM OCHOBAHHUH U
HY’)KJIa€TCS B €T0 JCTANM3alNH WK 3aMEHE.

IBpUCTHYECKHE MPHEMbI H METOAbI — CITOCOOBI ITOUCKOBOTO MBITILICHUS,
KOTOPBI€ HE MOTYT OBITh TOYHO ONHUCAHBI AHATUTHICCKUMH CPEICTBAMU; HX
TJIABHOE HAa3HAUYCHHE COCTOUT B TOM, UTOOBI CIIOCOOCTBOBATH MIOUCKY HCTHHBI.

KonTposbHbIe BOonpochl

? Uto Takoe nmepBUYHBIC TEOPETHUESCKUE MOJICTTH U 3aKOHBI, KAKOBBI OHU?

? Kak mponcxoauT CTaHOBIIGHHE Pa3BUTON HAYYHOUW TEOPHH ?

? Pacckakute 0 palliOHATBHBIX M BHEPAITMOHAIBHBIX (JOPMaxX MOCTHKEHUS
JNEUCTBUTEIIBHOCTH.
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Topic 6. Scientific traditions and scientific revolutions.
Historical types of scientific rationality

1. Interaction of traditions and emergence of new knowledge

2. Typology of scientific revolutions

3. Internal and external mechanisms of scientific revolutions

4. Global revolutions and process of historical change of types of scientific
rationality

e Interaction of traditions and emergence of new knowledge

Development of science assumes dialectic interrelation of two bases:
invariant (constantly remaining) and variable.

The scientific tradition is an invariant basis, innovations is a variable
basis. The scientific tradition is a system of the commonly accepted knowledge,
norms and ideals of scientific knowledge. It can be considered as the agreement
between members of scientific community which assigns to knowledge
fragments, knowledge methods the status of scientific character. By means of
tradition the science keeps and reproduces the reached level of skills.

At the same time development of scientific knowledge has innovative character.

Innovations can't arise in itself. They are based on the reached knowledge
which is protected by tradition. Opposition of traditional and new knowledge in
science is natural and productive.

The criticism of tradition leads to emergence of new knowledge. The
critical and reflexive attitude towards tradition is a necessary condition of the
birth of new knowledge.

One of founders of quantum physics W. Heisenberg analyzed influence of
traditions on the choice of problems, methodologies, scientific concepts. He
wanted to receive the answer to a question: as far as the scientist is free in the
choice of these components of scientific work? This is his answer: concepts as
the main working tools of science are borrowed from the previous tradition and
define (determine) vision of the world by the scientist.

The tradition, eventually, predetermines the choice of a scientific method.
For example, since Antiquity, the science more than two thousand years
followed Aristotle's method. Since the XVII-th century ideas of I. Newton,
G. Galileo, and N. Copernicus became a basis of the scientific method. The essence
of their method consists in consideration of the natural phenomena as ideal objects,
carrying out experiments, which give the chance a mathematical verification (check).
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Hay4yHble TpaaguuM 1 Hay4YHbIe PEBOJIIOLHHU

Tema 6. HayuHble Tpagulluy ¥ HAYYHbIE PeBOJJIIOLMH.
Hcropuyeckne THIBI HAYYHOUH PALlHOHATBHOCTH

1. BzaumopelicTBue Tpaauiiuii 1 BO3HUKHOBEHHE HOBOT'O 3HAHUS

2. TUnosorusi HAyYHbIX PEBOJTIOLUN

3. BHyTpeHHUE U BHEITHUE MEXaHU3MbI HAYUHBIX PEBOJIIOIIUN

4. T'nobGanbHbIEe PEBOITIONMH U TIPOLIECC HCTOPUUECKOM CMEHBI TUTIOB HAYYHOM
PaLMOHAIIBHOCTU

e BzaumoaencTBre TpaauuMi U BOSBHUKHOBEHHE HOBOI'0O 3HAHM S

Pa3Butre Hayku mipejmnoiaraeT IuajeKTHIECKY0 B3aUMOCBS3b JBYX
OCHOB: MHBApUAHTHOM (IMIOCTOSIHHO COXPaHSIOIICHCs) U BapuaTuBHOM. HayuHas
TpaJUIUs — ’TO MHBAPUAHTHOE OCHOBAHUE, HOBAITUU — 3TO BapHUaTUBHOE
ocHoBaHue. HayuHas Tpaauiiys — 3T0 cUucTeMa OOIIENPUHSATHIX 3HAHUM, HOPM U
UJI€aJIOB HAYYHOT'O MMO3HAHMUS.

Ee M0OHO paccMaTpuBaTh Kak COTJIAIIEHWE MEXY YICHAMU HAy4YHOTO
co00IIeCTBa, KOTOPOE 3aKPEIUIIET 3a PparMeHTaMu 3HAHUS, METOJJaMH
MO3HAHUS CTaTyC Hay4yHOCTH. [TocpeaCTBOM Tpaauluu HayKa COXpaHsET U
BOCIIPOM3BOJIUT IOCTUTHYTHIN YPOBEHb YMEHUM M HABBIKOB. B TO ke BpeMmst
pa3BUTHE HAYYHOI'O 3HAHUSI HOCUT MHHOBALIMOHHBIN Xapaktep. HoBaruu He
MOTYT BO3HHKATh caMu 110 ce6e. OHM 0a3upyroTCs Ha JOCTUTHYTOM 3HAHUU,
KOTOPOE 3aluiieHo Tpaauiuei. [IpoTuBoCcTOAHNE TPATUIIMOHHOTO U HOBOTO
3HAHUS B HAyKE SIBJISIETCSA €CTECTBEHHBIM U MPOAYKTUBHBIM. KpuTHKa Tpaauiuu
MIPUBOIUT K MOSBJICHUIO HOBOTO 3HaHUA. Kputraeckoe u pedieKCuBHOE
OTHOIIICHHUE K TPAJHITNH SBIIICTCS HEOOXOIUMBIM YCIOBHEM POXKJICHHS HOBOTO
3HaHusA. OMH U3 OCHOBaTe e kBaHTOBOM (hm3uku B. I'eiizenoepr
aHAJM3UPOBAJI BIIMSHUE TPAJIUIIUNA HAa BBIOOP MpoOIeM, METOAOJIOTHI, HAyUYHBIX
noHsATHH. OH XOTE MOJYIUTh OTBET Ha BOTIPOC: HACKOJIBKO YUYCHBIH CBOOOICH B
BBIOOPE ITUX KOMIIOHECHTOB HAYYHOM paboThI? Ero oTBET OBLI TAKUM: ITOHSATHS,
KaK OCHOBHBIE pa004Yne HHCTPYMEHTHI HAYKH 3aMMCTBYIOTCS U3 MPEIIIECT-
BYIOIIEH TPAJIUIIUN U OTIPECIISIOT BUICHUE MUPa YUCHBIM.

Tpanuiiusi, B KOHEUHOM CUETE, IPEAONPEEIICT BBIOOP HAYYHOTI'O METO/IA.
Hamnpumep, HaunHast ¢ AHTHYHOCTH, HayKa 0oJiee BYX THICSY JICT Clie/IoBaja
metoay Apuctorens. C XVII Beka unen U. Herotona, I'. I'anunes, H. Konepauka
CTaJIM OCHOBOM HayuyHOro Metojia. CyTh MX METO/Ia 3aKII0YAETCS B PACCMOTPEHUH
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Thus, the scientific tradition is "the generating matrix" of scientific
thinking which provides generation of scientific innovations and at the same
time limits freedom of the scientist.

e Typology of scientific revolutions

The history of science shows that its development happens unevenly. The
periods of quiet development of science (of the scientific direction) come to an
end sooner or later. Theories which long time were considered true can't explain
the new facts now. They lose the explanatory and predictive force. The further
direction of development of science is defined by scientific revolution.
According to Thomas T. Kuhn's definition, scientific revolution is a phase in
historical development of science, it means jump in gradual, paradigmal
development of science. The Russian scientist V. Stepin considers that scientific
revolutions are divided into three types:

1. Global revolutions. They change the dominating scientific picture of
the world, ideals and norms of science, the philosophical bases of scientific
knowledge.

2. Local revolutions. They are connected with reorganization of a picture
of reality, but essential changes of the developed ideals and norms of science,
her philosophical bases don't occur.

3. Mini-revolutions. They change the contents of separate branches of
knowledge.

e Internal and external mechanisms of scientific revolutions

Let's look at how scientific revolutions occur. V. Stepin believes that
scientific revolutions are made through change of the bases of science and
allocates two ways of these changes:

1. Due to development of knowledge within a particular discipline. In this
case there are new types of objects and there is a need of change of the bases of
this scientific discipline.

2. Due to interdisciplinary connections, in this case, there is a
"Inoculation” of paradigmatic units of one science to another.

As a result of paradigm "inoculation" standards, norms, representations of
one scientific discipline are transferred to content. For example, "transfer" of the
Ideas of atomism from physics into chemistry.
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MPUPOAHBIX SIBICHU, KaK UI€AbHBIX 00BEKTOB, IPOBEICHHUE IKCIIEPUMEHTOB,
KOTOPBIE AT BO3MOKHOCTh MAaTEMAaTUYECKON ITPOBEPKHU.

Takum 00pa3oM, HayuHas TPAAULHUS — 3TO «IIOPOKAAIOLIAS MATPULIA»
HAy4YHOT'O MBILUJIEHUS, KOTOpas 00ecneyrBaeT TeHepalrio HayYHbIX HOBAaLUN U
OJIHOBPEMEHHO OI'PaHUYMBAET CBOOOY YUEHOTO.

e TunoJsiorust HAyYHbIX PEeBOJTIOLM I

Hcropust Hayku MOKa3bIBAET, UTO €€ Pa3BUTHUE IMPOUCXOAUT HE-
paBHOMEpHO. [leproibl CIOKOMHOTO pa3BUTHSI HAYKH (HayYHOT'O HANpaBJICHUs)
PaHO WJIM MO3JHO 3aKaHYMBAIOTCA. T€OpUH, KOTOPHIE JOJITOE BPEMS CUATAIIUCH
UCTUHHBIMHU, TETIEPb HE MOTYT OOBICHUTH HOBbIE (hakThl. OHU TEPSIIOT CBOIO
OOBSCHUTEIBHYIO U MPEJICKa3aTENbHYIO CUITY.

JlanpHelee HalpaBJICHUE Pa3BUTHS HAYKH ONpEAEseT HayuHas
peBommorusi. Cornacho onpezenenuto T. KyHa, HayuHas peBosntonust — 3T1o (paza
B HCTOPUYECKOM Pa3BUTUN HAYKH, OHA 03HAYAET CKAYOK B IOCTETIEHHOM,
napagurMaibHOM pa3BUTUM HaykH. Poccuiickuil yuensiii B.C. CtenuH cuuTaer,
YTO HAYYHBIE PEBOJIFOLUN JIETATCS HA TPU THUMA!

1. 'mo6anbHbie peBomtoluU. OHU MEHSIOT FOCTIOICTBYIOIIYIO HAYUYHYIO
KapTUHY MHpA, WJeanbl U HOPMbI HayKH, GuiiocodCcKre OCHOBaHUS HAYYHOTO
MO3HAHMUS.

2. JlokanbHble peBotoni. OHM CBSI3aHBI C IEPECTPONKON KapTHHBI
PEaTbHOCTH, HO CYHIECTBEHHBIX U3BMEHEHUH CIIOXKUBIINUXCS UJI€AJIOB U HOPM
HayKH, e¢ punococKkux OCHOBAHUM HE MPOUCXO/IHT.

3. Munu-peBomtori. OHU U3MEHSIOT COJIEPKAHUE OTIEIBbHBIX OTpaciiei
3HAHUS.

e BHyTpeHHMe 1 BHEIIHHE MEeXaHU3Mbl HAYYHbIX PeBOJIIOIUIA

JlaBaiiTe MOCMOTPHUM Ha TO, KaK IPOUCXOIST HAYYHBIE PEBOTIOLUU.

B.C. CrenuH nonaraet, 4To Hay4HbIE€ PEBOJIIOLIUU COBEPLIAIOTCS Yepe3
M3MEHEHNE OCHOBAHUW HAYKH U BBLIEIISIET ABA ITyTH 3TUX U3MECHEHUN:

1. 3a cuer pa3BuUTHUS 3HAHUN BHYTPU KOHKPETHOW HayYHOU TUCIUIUINHBI.
B sTOoM ciiydae mosiBIsSFOTCSI HOBBIE THUITBI OOBEKTOB, 1 BOBHUKAET
HEO0OXOTMMOCTh U3MEHEHUSI OCHOBAHWIA JJAHHOW HAYYHOU JUCITUTUTHBI.

2. 3a cueT MeXAUCITUTUIMHAPHBIX CBSI3eH, «IPUBUBKMY MapaIuTrMaTbHBIX
YCTAHOBOK OJTHOM HayKH Ha JAPYyTYIO.

B pesynbrare mapaaurmMaibHON — «IIPUBUBKHW CTAHAAPTHI, HOPMBI,
MPEICTABIEHUS OJTHOW HAYYHOU TUCUUILIAHBI IEPEHOCATCS B COAECPKAHUE
npyroil. Hanpumep, «tpancdep» uaeir aroMmusmMa U3 GU3NKU B XUMHUIO.
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Other example. Transferring of the idea of self-organization from
cybernetics into modern physics. It promoted development of the ideas of
synergetics and thermodynamics of nonequilibrium systems. In modern science
there are methodological transfers from natural sciences in social and human
sciences.

Let's consider how there is a reorganization of the bases of science. This
process begins with accumulation of the facts which the existing theory can't
explain. There are paradoxes which can't be resolved within the dominating
scientific tradition. For example, mechanistic science could not explain the
evolutionary ideas. For this purpose radical revision of a classical (mechanistic)
scientific paradigm was required.

In such dramatic situations the role of philosophical reflection, which
helps to reconsider the prevailing view of the world.

Philosophical discourse is able to consider a scientific problem in a new
way and to mark new horizons of research.

Consequently, the philosophical and methodological analysis is a
necessary condition of restructuring of a scientific picture of the world at a stage
of scientific revolution.

In this case concerning scientific knowledge philosophy implements two
functions.

1) Reflexive and critical. Philosophy considers basic concepts and
principles of science in the context of historical change.

2) Projective and heuristic which helps to formulate new ideas and
suggest new bases of a research.

Development of scientific revolutions is determined by socio-cultural
factors.

Reorganization of the bases of science necessarily correlated with values
and worldview of the relevant historical period.

At the stage of the scientific revolution, there are several ways of
development of knowledge, but in reality, only one can be realized. This fact
testifies to the non-linearity of the growth of scientific knowledge.

During this period the culture as if selects from several possible vectors
those which correspond to its fundamental values and world outlook structures
better. However this choice cannot be predicted as it is strictly not determined.
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Hpyroit npumep. [lepenecenne naen camoopranu3anui U3 KUOEpHETUKU
B COBPEMEHHYIO (PU3UKY. ITO CIOCOOCTBOBAJIO PA3BUTHUIO UJEH CUHEPTETUKU U
TEPMOJAMHAMHUKN HEPABHOBECHBIX CUCTEM. B COBpEMEHHOMN HAayKe CYLIECTBYIOT
METOJ0JIOTUYECKHE NIEPEHOCHI U3 €CTECTBO3HAHUS B COLIMAIIBHBIE U
T'YMAaHUTapHbIE HAYKU.

JlaBaiiTe pacCMOTPUM, KaK IIPOUCXOAUT NIEPECTPONKAa OCHOBAHUM HAYKH.
OTOT MpoIeCC HAUMHAETCA C HAKOIUIEHUSI (PAKTOB,KOTOPHIE HE MOXKET
O00BSCHUTH CyIIeCTBYIOMas Teopusi. [1ogBISIFOTCS MapagoKChl, KOTOpbIE
HEBO3MOKHO Pa3pelInTh B paMKax FOCHOICTBYOUIEN HAYYHOU TPaJULIUN.
Hanpumep, MexaHUCTHYECKOE €CTECTBO3SHAHUE HE MOTJIO OOBSICHUTD
HBOJIIOIIMOHHBIE Ueu. JJist 3Toro morpedoBascss KOPEHHOU MePECMOTP
KJIACCUYECKOMN (MEXaHUCTUYECKOM ) HAyYHOU MapaIurMbl.

B nogo0HbIX [pamMaTHUeCKUX CUTYaIUsIX aKTyaIu3UPyeTCcsl POJib
dunocodckoit pediekcuu, KOTopasi IOMOTaeT NEPECMOTPETH FOCTIOCTBYIOLIYIO
KapTUHY Mupa. PUI0cOPCKUil TUCKYPC CIIOCOOEH T0-HOBOMY OCBETHUTh
HAY4YHYIO IPOOJeMy U HAMETUTh HOBBbIE TOPU30HTHI UCCIICIOBAHMUS.
CnenoBatenbHO, (HUI0COPCKO-METOAOIOrMUECKUM aHAIN3 ABISETCSI HEO0XO0-
JUMBIM YCJIIOBHEM IEPECTPOUKN HAyYHON KapTUHBI MUpa Ha 3TAle HaAyYHOU
peBoJoLuu. B 3TOM cilydae B OTHOIIEHNH HAy4yHOTO 3HaHMs pusiocopus
peanu3yeT Be (PyHKIUU.

1) PeduiexcuBHo-kpuTHYECKas. Dunocodus paccMaTpuBaeT 0a30BbIe
HOHSTHS ¥ IPUHLMUIIBI HAYKH B KOHTEKCTE HCTOPUYECKOTO U3MEHEHHSI.

2) I[IpoekTUBHO-3BpUCTHYECKAs, KOTOpAsi TOMoraeT hopMyJIupoBaTh
HOBBIE UJIEH, MIPEJIaraTb HOBbIE OCHOBAHUS UCCIIEIOBAHMS.

Pa3BuTue HayyHBIX PEBOJIIOIMI  JAETEPMUHHAPOBAHO COLMAIBHO-
KyJIbTypHBIMH (akTopamu. [lepecTpoiika OCHOBaHWN HayYKU HEITPEMEHHO
KOppPEJIMPYETCs C LEHHOCTAMU U MUPOBO33PEHUEM COOTBETCTBYIOLIEH
HCTOpUYECKOM 31oxu. Ha aTane HaydHOU peBOIIOLIMU CYLIECTBYET HECKOIBKO
IIyTEe pa3BUTHs 3HAHUS, HO B IEHCTBUTEIBHOCTH MOXKET PEaIM30BaThCS
TOJIBKO OJJUH. DTO OOCTOATEIBCTBO CBUJETENILCTBYET O HEMTMHEHHOCTH poCTa
Hay4yHOTo 3HaHMA. HayuHble peBOMIOLNU — 3TO TOUKH OuypKaluu B pa3BUTUU
3HaHMU. B 3TOT nepuon KyiapTypa Kak Obl OTOMpPAeT U3 HECKOJIBKUX BO3MOMXKHBIX
BEKTOPOB T€, KOTOPBIE JIyUIll€ COOTBETCTBYIOT €€ (PyH/IaMEHTAJIbHBIM
HEHHOCTSIM U MHUPOBO33PEHUECKUM CTpYKTypaM. OZHAKO 3TOT BBIOOD
HEBO3MOKHO IPOrHO3UPOBATH, TAK KaK OH JKECTKO HE IETEPMUHUPOBAH.
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e Global revolutions and process of historical change of types of
scientific rationality

The concept "rationality” is not identical to the concept "scientific
character".

Any scientific knowledge is rational, but not any rational knowledge is
scientific. So, for example, the content of most legal doctrines, many
philosophical systems is rational, but not scientific.

Rationality is a universal characteristic of concrete type of culture.
Rationality in general (universal rationality) is shown in separate kinds of
activity. In such cases we deal with local rationality (economic, political,
communicative, etc.).

Scientific knowledge represents a local (scientific) form of rationality.
Let's call its properties: existence of an empirical or theoretical subject,
orderliness, unambiguity, accuracy, substantiality, verifiability, ability to a self-
reflection.

Universal rationality changed throughout human history. The same can be
said of scientific rationality. It is accepted to speak about historical types of
scientific rationality. Researchers have no consensus concerning their quantity.
For example, allocate such types as antique, medieval, modern (new) European,
modern. We will be guided by the scheme of V. Stepin, who allocates three
types of scientific rationality: classical, nonclassical, post-nonclassical.

The classical type of scientific rationality was created as a result of two
global scientific revolutions. It existed from XVII-th until the end of the XIX-th
century and has been based on Newton's mechanics. The first revolution has led
to formation of classical natural science, it happened in the XVII-th century.

The second global revolution marked transition to a new condition of
science. It took place at the end of XVI1II-th —the first half of the XI1X-th century.

As a result, science began to be structured on separate disciplines.

Let's consider the main features of classical rationality.

1) The theoretical image of the world is a set of material objects which
change in infinite absolute three-dimensional space and absolute time. These
changes have linear character (there is strict unambiguous determination in
system the past-present-future).
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e ['100a/1bHBIC PEBOIIOLMHU M MIPOLIECC HCTOPUYECKON CMEHBI TUIIOB

HAYYHO# PallHOHAJIBHOCTH

[loHsTHE «pAallMOHANTBHOCTb»HE TOKIECTBEHHO MOHATHIOHAYYHOCTDY.
Bcesikoe HayyHO€E 3HaHUE PAllMOHATIBHO, HO HE BCAKOE PAllMOHAILHOE 3HAaHUE
Hay4dHo. Tak, HanpuMmep, cofepkaHne OOJBIIMHCTBA MPABOBBIX YUYEHHI, MHOTHX
($unocoCcKUX CUCTEM SABIISETCS pallMOHAIbHBIM, HO HE HAYYHBIM.
PanroHanbHOCTh — 3TO YHUBEpCaIbHAs XapaKTEPUCTHUKA KOHKPETHOT'O THIIA
KyJbTYphl. PalinoHanbHOCTh BOOOIIE  (YHUBEpCAIbHAS PallUOHATBHOCTD )
NPOSIBIISIETCA B OTAEIBHBIX BUJIAX JI€ATENbHOCTH. B Takux ciayyasx Mbl UMeeM
JIEJI0 C JIOKAJIbHOM PallMOHAIBHOCTBIO  (SKOHOMHUYECKOM, MOJIUTHYECKOH,
KOMMYHUKAaTUBHOMU U T. 1.).

HayuHoe no3nanue npeactaBiisgeT coO0i JOKaNbHYIO (HayYHY10) popmy
parmoHanbHOCTH. HazoBeM ee CBOMCTBA: HaTUYKE SMIIUPUIYECKOTO WU
TEOPETUYECKOTO TMPEeaMeTa, YIOpsA0YeHHOCTh, OJHO3HAYHOCTh, TOYHOCTD,
JI0Ka3aTeJIbHOCTb, MPOBEPSIEMOCTb, CIIOCOOHOCTh K camopedaeKcuu. Y HUBep-
caJibHasi pallMOHAIBHOCTh U3MEHSIIIACh Ha MPOTSKEHUH Y€JI0BEUECKOM NCTOPUH.
To e camoe MOXKHO CKa3aTh U 0 HAYYHOU pannoHanbHOCTU. [IpuHATO
TOBOPHUTH 00 UCTOPUUYECKUX THUIIAX HAYYHOU panmoHaibHOCTH. VccnenoBarenu
HE UMEIOT €JMHOTO MHEHUSI OTHOCUTENBHO UX KonnuecTBa. K npumepy,
BBIJICIISIIOT TAKUE TUITBI KAK aHTUYHBIN, CPETHEBEKOBBIN, HOBOEBPOIICUCKUH,
coBpeMeHHbIH. MbI OyzieM opueHTHpoBaThcs Ha cxeMy B. CrenunHa, KOTOpHIit
BBIJIEIISIET TPU TUTIA HAYYHOU PAIIMOHATIEHOCTH: KIIACCUYECKUA, HEeKIIac-
CUYECKMH, MOCTHEKIIACCUUYSCKU.

Kiraccuueckuii TMIm HaydHOU pariioHaIbHOCTH c(hOpMHUpPOBAICS B
pe3ynbTate IByX rio0aibHbIX HaydHbIX peBomtonuid. OH cymectBoBai ¢ XVII
1o konma XX Beka u 6bu1 ocHOBaH Ha Mexanuke M. Heiorona. TlepBas
peBoJIIOLUs pUBea K (POPMUPOBAHUIO KIIACCUYECKOTO €CTECTBO3HAHUS, 3TO
npousonuio B XVII Beke. Bropas rmodanbHas peBOIOLNS 0O3HAMEHOBAIA
1epexo/; K HOBOMY COCTOSIHHIO €CTeCTBO3HaHUsA. OHa MpoM3011LIa B KOHIE
XVIII  — nepsoii monoBune XIX Beka. B pe3ynbrare Hayka ctana
CTPYKTYPHPOBATHCA 110 OTJEIbHBIM JIUCHUILIIMHAM. J[aBaliTe paccCMOTpUM
OCHOGHbIE YepMmbl KNACCUUECKOU PAUUOHATbHOCIU.

1) TeopeTuveckuii 00pa3 MUpa — 3TO COBOKYITHOCTh MaTEpHUATBHBIX
00BEKTOB, KOTOPBIE U3MEHSIOTCSI B 0ECKOHEYHOM abCONMIOTHOM TPEXMEPHOM
IIPOCTPAHCTBE U a0COIIOTHOM BPEMEHU. DTU U3MEHEHMS UMEIOT JIMHEHHBIN
XapakTep (CyLIECTBYET )KECTKask OJHO3HAYHas IETEPMUHALUSA B CUCTEME
MPpOIIIOe-HACTOsAIIee-0y TyIIIee).
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2) Objectivity of knowledge. Exception of the content of knowledge of
any lines of subjectivity.

3) Fundamentalism. According to this principle, science has an
exceptional ability to discover the authentic foundation of existence of nature.

4) Reductive methodology. Simplification of complex phenomena, their
research by means of likening to simple phenomena.

5) Social impartiality of scientific knowledge, their independence from
the social, cultural, historical factors.

The third global scientific revolution has been associated with the
emergence of non-classical science. This revolution took place from the end of
XIX-th to the middle of the XX-th century. Let's list the main events, which
have created nonclassical rationality. Emergence of quantum mechanics, special
and general theory of relativity, relativistic cosmology.

The main features of non-classical rationality:

1) Consideration of an object of knowledge of a direct connection with
means of cognitive activity. Results of a research depend on means and methods
which are used by the scientist.

2) Systemic nature. Object of cognition is considered as complex system.
Properties of system aren't identical to the sum of properties of its separate parts.

3) New determinism which combines traditional causality with factors of
random character.

4) The principle of complementarity, which helps to explain contradictory
essence of an object.

5) Refusal of fundamentalism. Recognition that any theory is relative.

6) Recognition of a basic role of randomness, probability at the
description of development of system.

7) The defining value of statistical regularities which describe a condition
of an object as probabilistic.

Currently science base undergo new radical changes. They can be
qualified as the fourth global scientific revolution, which leads to emergence of
post-nonclassical science and post-nonclassical rationality.

There is dialectic continuity between successive types of scientific
rationality.
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2) OOBEKTUBHOCTD 3HaHMS. VICKITFOUeHHE 13 CO/IepIKaHus 3HAHUS JTIOOBIX
4epT CYOBEKTHOCTH.

3) ®ynnpamenTtanmmsMm. CorllacHO TOMY MPUHIIMITY, HayKa 00J1a1aeT HCKITIO-
YUTENBHOMN CITIOCOOHOCTBIO OOHAPYKUTH MMOAJIUHHBIE OCHOBAHMS OBITHSI IPUPOJIBIL.

4) PenyKIIMOHUCTCKAsE METOAOJIOTHSL. Y IPOIICHUE CI0KHBIX ()CHOMEHOB,
UCCJIeI0BAHNUE UX TIOCPEACTBOM YIOAOOIEHHUS MPOCTHIM (PEHOMEHAM.

5) CoruanpHast 0€CIPUCTPACTHOCTh HAYYHBIX 3HAHUH, HX HE3aBUCHMOCTh
OT COLIMAJIbHBIX, KYJIBTYPHBIX, HCTOPUIECKUX (DAKTOPOB.

Tpetrbs rinobanbHas HayuyHas PEBOIOLUS OblIa CBA3aHa C TOSIBICHUEM
HEKJIACCUYECKOTO €CTeCTBO3HAHMSI. JTa PEBOJIONMS Tporcxoauia ¢ konma XIX
1o cepeaunbl XX Beka. JlaBaiiTe mepeuncinM OCHOBHBIE COOBITHSI, KOTOPBIE
c(hOopMHPOBAIN HEKJIACCUYECKYIO PALIMOHAILHOCTh. BO3ZHUKHOBEHNE KBAHTOBOM
MEXaHHUKH, CIEIUATBHON U 00111el TeOpUr OTHOCUTEITbHOCTH, PEISTUBUCTCKON
KOCMOJIOTHH.

Ocnoenble uepmul HEK1ACCUUECKOU PAUUOHATbHOCHIU

1) PaccmoTpenune oObekTa Mo3HAHKS B HEITOCPEACTBEHHOM CBSI3U CO
CpeACTBAMHU MO3HABATEIbHOU JIEATENIbHOCTH. Pe3ynbTarsl nccie10BaHus
3aBUCAT OT CPEACTB, METOIOB, KOTOPBIE UCIIOIb3YET YUCHBIM.

2) CucteMHOCTh. OOBEKT MO3HAHUS PACCMATPUBACTCS KaK CJIOKHAS
cucrteMa. CBOICTBAa CUCTEMBI HE TOXKIECTBEHHBI CyMME CBOMCTB OT/IEJIbHBIX €€
YacTeu.

3) HoBblii JeTepMUHN3M, KOTOPBIH COYETAET B ceO€ TPAIUIIMOHHYIO
NPUYUHHOCTH C (PaKTOPAMH CIIy4aifHOTO XapakTepa.

4) TIpuHIMIT KOMIZTAMEHTAPHOCTH, KOTOPBIH MIOMOTaeT OObSICHATh
IPOTUBOPEUUBYIO CYIITHOCTh OOBEKTA.

5) Otkas ot ¢pynmamenTanu3ma. [IpusHanue Toro, 4to Jr00as TCopus
SBJISIETCS OTHOCUTEIBHOM.

6) [Ipu3HaHue MPUHITUITHAIBHOMN POJIU CIy4aifHOCTH, BEPOSITHOCTH MTPH
OMMCAHUU PA3BUTHUS CUCTEMBI.

7) Ompenensroniee 3HaYeHNUE CTATUCTUUECKUX 3aKOHOMEPHOCTEH,
KOTOPBIE OIKCHIBAIOT COCTOSIHUE O0BEKTA KAK BEPOSATHOCTHOE.

B HacTosiiee BpeMsi OCHOBaHMSI HAYKH MPETEPIIEBAIOT HOBbIE
paauKaigbHbIe M3MEHEHUs. X MOXHO KBaTU(UIIUPOBATH KaK YETBEPTYIO
100aJbHYI0 HAYYHYIO PEBOJIOINIO, KOTOPas BEAET K BOSHUKHOBEHUIO
MTOCTHEKJIACCUYECKON HAYKH U IMOCTHEEKIACCHYECKON PALIMOHATIBHOCTH.
CymiecTByeT IuaneKTUYeCcKas MPeeMCTBEHHOCTh MEX1Y CMEHSIOIMMHU APYT APYyTa
TUMAMH HAYYHOW pallMOHAIBHOCTU. K mpumepy, NpruHUUIIBI HEKIACCUYECKON
HAay4YHOU pallMOHAJIbHOCTH HE OTPULAIN NPUHLIHUIBI KJIACCUYECKON Hayku. OHH
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For example, the principles of non-classical scientific rationality did not
deny the principles of classical science. They significantly limited the field of
their application. Until now large number of research tasks (mainly from the
area of a microcosm) is quite well solved by means of classical science.

Also, there is continuity between non-classical and post-nonclassical
rationality.

Key terms

Scientific revolution is a phase in historical development of science, it means
jump in gradual, paradigmatic development of science.

Scientific rationality is the type of rationality having such features as an
orientation on an object (empirical or theoretical), orderliness, unambiguity,
accuracy, substantiality, and ability to a self-reflection.

Scientific tradition is a system of the canonized, commonly accepted
knowledge, norms, and ideals of scientific knowledge.

Nonlinearity (world outlook sense) is diversity of ways of evolution,
irreversibility of evolutionary processes, and impossibility of an exact prediction
of future condition.

Questions

? Give examples which demonstrate the succession between various historical
types of rationality.

? How scientific tradition influences freedom of the scientist?

? Explain a difference between universal rationality and scientific rationality.
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Hay4yHble TpaaguuM 1 Hay4YHbIe PEBOJIIOLHHU

CYLIECTBEHHO OTpaHUYMIIM 00JaCTh UX MpUMeHeHus. [{o cux nop Gosbiioe
KOJIMYECTBO UCCIEN0BATENbCKUX 3a/1ay  (MPEUMYIIECTBEHHO U3 00JacTH
MUKpPOMUPA) BIIOJIHE YAOBIETBOPUTEIBHO PEIIAIOT CPEICTBAMHU KIIACCUYECKOTO
€CTECTBO3HAHUS.

Takke CylecTByeT NPEEMCTBEHHOCTh MEXKIY HEKIIACCUYECKOM U TOCTHE-
KJIACCUYECKON PalMOHAIBHOCTBIO.

OcHOBHbBIE IOHATHA

Hayunasi peBoJironusi — 510 (paza B MICTOPUYECKOM Pa3BUTUU HAyKH, OHA
03Ha4yaeT CKa4OK B IOCTENEHHOM, TapaJurMajJbHOM Pa3BUTUU HAYKH.
Hayuynasi panmoHaabHOCTh — 3TO TUI PAllMOHAIBHOCTH, 00JIaAaI0NINI TAKUMU
yepTaMy KaKk HamnpaBlIEHHOCTh HA OOBEKT (IMIUPUUYECKHUM UK Teope-
TUYECKUI), YIIOPSIIOYEHHOCTh, OJHO3HAYHOCTh, TOYHOCTh, JI0Ka3aTEIbHOCTD,
CIIOCOOHOCTH K camopediekcu.

Hayunasi Tpagmums — 3T0 cucTeMa KaHOHU3UPOBAHHBIX, OOIICTPUHATHIX
3HaHUM, HOPM, UJI€AJIOB HAYYHOTO MTO3HAHUA.

HequHeitHOCTH (MHPOBO33peHYECKH CMBICJI) — MHOTOBAPUAHTHOCTH MyTEH
ABOJTIOIIUH, HEOOPATUMOCTD SBOJIIOIMOHHBIX TIPOIIECCOB, HEBO3MOXKHOCTh
TOYHOTO TIpe/icKa3aHus OyAYIIEro COCTOSHHUS.

KoHTpoabHbIE BONIPOCHI

? [IpuBenuTe MPUMEPHI, KOTOPBIC IEMOHCTPUPYIOT TPEEMCTBEHHOCTh MEXKTY
pa3HBIMH UCTOPUYCCKUMH TUTIAMHU PAllMOHATEHOCTH.

? Kakum oOpazom Hay4dHas Tpagullvs BIUSIET HA CBOOOY YU4EeHOTO?

? O0BSICHUTE PAa3HUILY MEXKAY YHUBEPCAIBHON PAIIMOHATBHOCTHIO U HAYYHOM
PaIMOHATILHOCTHIO.
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Features of the present stage of development of science

Topic 7. Features of the present stage of development of science.
Prospects of scientific progress

1. Main characteristics of modern post-nonclassical science

2. Global evolutionism as synthesis of evolutionary and systemic approaches

3. Expansion of an ethos of science. New ethical challenges of science at the end
of XX-th — the beginning of the XXI-th centuries

4. A problem of humanitarian control in science and high technologies

5. Environmental (ecological) ethics and its philosophical bases

6. Scientism and anti-scientism

7. Science and parascience

8. Global crisis and search of new types of civilization development

e Main characteristics of modern post-nonclassical science

1. Formation of a complete, global view of the world. Priority
development of interdisciplinary and problem-oriented researches.

2. Emergence and formation of historically developing and self-regulating
systems, which are objects of modern research. Human activity is included in
these systems.

3. A person becomes the backbone basis of a modern picture of the
world. The purposes and values of the person in an obvious form begin to enter
the subject maintenance of an object of a research.

4. Formation of the synergy — the theory of self-organization as the core
of the postnonclassical scientific paradigm. Synergetics studies the open, non-
linear, non-equilibrium systems.

5. Enrichment of the concept "rationality” new meanings (intuitivism,
heuristicity, convenience, optimality, efficiency).

6. The science is considered as an integral part of cultural and public life
which actively interacts with other spheres of culture.

7. Formation of the idea of moral responsibility of the scientist for results
of scientific knowledge.
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Oco0eHHOCTH COBPEMEHHOI0 3TANIA PA3BUTHUA HAYKH

Tema 7. Oco0eHHOCTH COBPEMEHHOI0 3TAaNa Pa3BUTHS HAYKH.
IlepcneKTHBBI HAYYHOI 0 pOrpecca

1. 'maBHBIE XapaKTEPUCTUKN COBPEMEHHON MOCTHEKJIACUYECKOW HAYKH

2. 'mo0GanbHbIi 3BOTIOLNUOHU3M KaK CUHTE3 ABOJIFOIIMOHHOTO U CUCTEMHOTO
MOJIXO0/I0B

3. Pacuupenue stoca Hayku. HoBble aTHUeckue npobiieMbl Hayku B KOHIE XX
— nayaine XXI Beka

4. TIpoGneMa ryMaHUTapHOTO KOHTPOJISI B HAYKE U BBICOKMX TEXHOJIOTHUSX

5. DKojoruyeckas dTuka u ee punocodckre OCHOBAHUS

6. CleHTH3M U aHTUCLIUEHTU3M

/. Hayka u mapanayka

8. 'moGanbHbIN KPU3KUC U TOMCK HOBBIX TUIIOB IMBUJIM3AIIMOHHOTO Pa3BUTHS

e ['/1aBHBIEC XapaKTEePUCTHUKH COBPEMEHHOM MOCTHEKIACCHYECKON HAYKH

1. YTBepkIieHrne 1eJ0CTHOTO, TJI00AIbHOTO B3IUIsSI1a Ha MUP.
[IpropuTeTHOE pa3BUTHE MEXKAUCIIUIUIMHAPHBIX U MPOOJIEMHO-OpUEH-
TUPOBAHHBIX UCCIICIOBAHUN.

2. Bo3HMKHOBEHNE U CTAHOBJICHHE UCTOPUYECKHU PA3BUBAIOIINXCA U
CaMOPETYTUPYIOIIUXCS CUCTEM, KOTOPBIE SBISIOTCS 00bEKTAMU COBPEMEHHBIX
ucciienoBanui. YenoBeueckas 1esTEIbHOCTh BKIOUEHA B 3TU CUCTEMBI.

3. UenoBek CTaHOBUTCA CUCTEMOOOPA3YIOIIUM OCHOBAaHUEM COBPEMEHHOU
KapTUHBI Mupa. L{enn u neHHoCcTH YenoBeka B IBHOW (hopMe HAUMHAIOT BXOJIUTh
B IIPEIMETHOE COJIepKaHNE O0OBEKTa UCCIETOBAHMUS.

4. CTaHOBJICHHE CUHEPI€THUKU — TEOPHUH CaMOOPraHU3alNH B KA4eCTBE
A]1pa MOCTHEKIIACCUYECKON HaydyHOU nmapagurMsl. CHHEpreTuKa H3y4aeT
OTKPBITHIE, HEJIMHEWHBIC, HEPABHOBECHBIE CUCTEMBI.

5. OboramieHue NOHATUS  «PALMOHATIBLHOCTH» HOBBIMU CMBICTIAMH
(MHTYUTUBHOCTB, 3BPUCTUYHOCTb, YJOOCTBO, ONTUMAIBHOCTH, 3 (PEKTUBHOCTB).
6.Hayxka paccmarpuBaeTcsi Kak HEOThemMiIeMasl 4acTh KyJIbTypHOU U
OOIIIECTBEHHO KU3HM, KOTOPasi aKTUBHO B3aUMOJIEHCTBYET C APYTUMHU

chepamu KyJIbTYpBHI.

7. YTBepKJIeHUE 1€ MOPAJIbHOM OTBETCTBEHHOCTH YYEHOTIO 3a
pe3yabTaThl HAYYHOT'O TO3HAHMS.
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Features of the present stage of development of science

e Global evolutionism as synthesis of evolutionary and system
approaches

The principle of a global evolutionism means that universal matter can't
exist out of development in general and in its separate parts. Evolutionary ideas
about the nature have appeared in science of the XIX-th century. It was
promoted by researches in classical electrodynamics (M. Faraday, J. Maxwell),
in geology.

Three great discoveries gave the most powerful impulse to development
of evolutionary ideas: cellular theory (M. Shleiden, T. Shwann), the law of
conservation and transformation of energy (Y. Mayer, J. Joule, E. Lenz),
evolutionary theory of Charles Darwin. However, the classical science
continued to adhere to anti-evolutionary positions.

As a result of discovery of not stationarity (expansion) of the Universe
and creation of the theory of the Big Bang at the beginning of the XX-th century
the situation changed. At first the idea of evolution began to dominate in
astrophysics, cosmology. Gradually the evolutionism began to get into other
fields of natural sciences. For example, in chemistry the theory of the Big Bang
pointed the historical sequence of emergence in the Universe of various
chemical elements. In geology the idea of evolution was a basis of the concept
of drift of continents. The biogeochemistry, ecology, anthropology initially were
based on the evolutionary principles.

In the XIX-th century G. Spencer made an attempt of transfer of the
evolutionary ideas in sociology. Further, first of all under the influence of the
ideas of the German classical philosophy, the idea of development in the form of
the principle of historicism has been transferred to the sphere of studying of the
person and society.

Currently the global evolutionism exists in the form of the concept of Big
(Universal) History. According to this concept formation and development of
nature, human and society it is a unified evolutionary process.

In the XX-th century of the idea of a global evolutionism were organically
connected to the theory of self-organization (synergetics).

Synergetics most adequately describes modern evolutionary processes. By
means of these categories, it most fully reflects the modern idea of evolutionary
development. In synergetics the concept "evolution” gained probabilistic
character and multiple orientations. In this case the evolutionary scenario does
not come down only to relationships of cause and effect, but includes functional,
target, system types of determination.
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Oco0eHHOCTH COBPEMEHHOI'0 3TANIA PA3BUTHUA HAYKH

e ['100a/1bHBII IBOJIOIMOHN3M KAK CHHTE3 IBOJIOLMOHHOIO H

CHCTEMHOT0 IMO/IX0/10B

[TpuHuun rno6aibHOTO YBOIMIONMOHU3MA 03HAYAET, UTO YHUBEpCAbHAS
MaTepus HE MOXKET CYIIIECTBOBATh BHE PAa3BUTHSI B 1I€JIOM U B OT/ICJIbHBIX €€
qacTsX. DBOJIOLMOHHBIE IPEJICTABIECHUS O IPUPOJIE MOSABUIUCH B Hayke XIX
BeKa. DTOMY CIIOCOOCTBOBAJIM MCCIIEIOBAHUS B KIIACCUUECKON AJIEKTPO-
nunamuke (M. @apaneit, J[>x. Makcsein), B reonoruu (Y. Jlaiiens), B Ouonoruu
(K.b. Jlamapk u K. KioBbe).

Tpu BeMKUX OTKPBITUS J1alid HauOoJIee MOIIHBIA UMITYJIbC Pa3BUTHIO
ABOJTIOIIMOHBIX UeH: kietouHas teopust (M. Ilneinen, T. IlIBann), 3akoH
coxpaHeHus u npespauienus sHepruu (FO. Maiiep, 1. xoyinb, O. Jlenn),
sBomoMonHast reopust Y. Jlapsuna. O1HaKO KJIaCCUYECKOE €CTECTBO3HAHUE
IPOJIOJDKAIIO TIPUACPKUBATHCS aHTUIBOIIOIIMOHHBIX TTO3UIINi. B pesynbrarte
OTKPBITHS HECTAIIMOHAPHOCTH (paciupenus) BeeneHHol U co31anus Teopun
Bonwimoro B3peiBa B Hauane XX Beka cuTyarus n3menuiach. CHavana uaes
ABOJTIOLIMH CTaJIa IOMUHUPOBATH B acTpodusuke, kocmoiioruu. [Toctenenno
HBOJIIOIIMOHU3M CTaJ MPOHUKATH B IPYTHe 00JIaCTH €CTECTBO3HAHMSL.
Hanpumep, B xumMuu teopus bosbiioro B3pbeiBa yka3ajia Ha HCTOPUYECKYIO
NIOCJIEI0BATENIBHOCTD MOSIBJIEHNS BO BCeIeHHON pa3InyHbIX XUMHUYECKUX
AJIEeMEHTOB. B reonoruu uzes 3BoJIOLNY SBUJIACh OCHOBOW KOHLIETIIUU Apeiida
KOHTUHEHTOB. bHOreoXumusi, 3K0J10THs, aHTPOIOJIOTHUsI U3HAYAJIbHO
OCHOBBIBAJIMCH HA SBOJIOLMOHHBIX MPUHLIUANAX.

B XIX Beke I'. CnieHcep npeanpuHs NONBITKY IEPEHOCA 3BOJIFOLUOHHBIX
UJIEW B COIIMOJIOTHIO. B nanpHelIeM, B IEPBYIO OYEPEb MO BIUSIHUEM HIIEH
HEMEIIKOH Kilaccuueckoit ¢punocoduu, uaes pasBuTus B GopMe IpUHITHIA
ucropusmMa Oblila mepeHeceHa B cepy u3ydeHus yenoBeka u odmecrsa. B
HACTOSIIIIEE BpeMs TI100aIbHBIN SBOTIOIMOHU3M MPEACTABICH KOHIICTIIIHEH
Bonpmoit (yHuBepcanbHoi) uctopun. COrjlacHO 3TOM KOHUEMIINU CTAHOBJIEHUE
Y pa3BUTHE TIPUPOJIBI, YEIOBEKA M OOIIECTBA SBISETCS €UHBIM IBOJIOIIMOHHBIM
nporeccoM. B XX Beke uaen rnmo0ansHOro BOTOMHUOHN3MA OBUTH OPTaHUYHO
COEIMHEHBI C TeOpUEH caMoopranu3anuu (cuHepretrkoi). CuHepreTuka
HanOoJIee aJeKBaTHO OMKUCHIBAET COBPEMEHHBIC IBOTFOIMOHHBIC TTPOIIECCHI.
[TocpencTBoM ATHX KaTerOpwii OHA HAaUOOJIee MOJIHO OTPAXKAET COBPEMEHHYIO
UJICIO SBOJIIOIIMOHHOTO Pa3BUTHS. B CHHEpPreTUKe MOHITHE  «IBOJIOLUS»
MPUOOPENIO BEPOSITHOCTHBIN XapaKTep U MHOKECTBEHHYIO HAMPABIEHHOCTh. B
ATOM CJIy4ae SBOJIOLMOHHBIA CIIeHApUil HE CBOJUTCSA TOIBKO K MPUYUHHO-
CJIEJICTBEHHBIM CBSI3SM, HO BKJIIOUAET (PyHKIIMOHAJIbHBIE, LIEJIEBbIE, CUCTEMHBIEC BH-
16l fetepMuHaiii. CHHepreTuKa UCCIeNyeT YHUBEPCaIbHbIE IPUHIUIIBI CTPYK-
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Features of the present stage of development of science

Synergetics explores the universal principles of structural evolutionary
changes (transitions from instability to stability and vice versa). Synergetics
opened mechanisms of transformation of instability to stability. It proved
inevitability of similar transformations.

The material world represents a continuous circulation of stability and
instability. One branch of evolution of the nature is an increase of stability;
another is an increase of instability. Instability gives material for formation of
stability. These contrasts feed and generate each other. According to
synergetrics the world appears not only as substance, but also is defined by a
shaping, formation, self-development.

e Expansion of an ethos of science. New ethical challenges of science at
the end of XX-th — the beginning of the XXI-th centuries

Scientific ethos is a set of internal values of scientific community which
have the status of moral standards.

Scientific ethos is designed to provide effective regulation of relationship
between members of scientific community, and also between science, society
and the state.

The founder of sociology of science R. Merton considered that the science
leans on four valuable imperatives: universalism, collectivism, disinterestedness,
organized scepticism.

Later B. Baber added two principles to this list: rationalism and emotional
neutrality.

The imperative of universalism provides the objective (intersubjective)
nature of scientific knowledge, which is checked in exclusively standard
scientific ways.

The imperative of a collectivism means that results of scientific
knowledge are collective property of all scientific community and society in
general. These results are fruits of collective scientific creativity as each
researcher uses results of the predecessors and contemporaries for the
researches.

The imperative of disinterestedness demands to subordinate activity of
scientists of the only purpose — to service to the Truth. Other motives of
scientific activity have to be excluded (self-interest, material enrichment,
aspiration to glory, aspiration to the power, etc.).
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Oco0eHHOCTH COBPEMEHHOI0 3TANIA PA3BUTHUA HAYKH

TYPHBIX YBOJIFOLIMOHHBIX U3MEHEHUN (II€PEX0/Ibl OT HEYCTOMUYUBOCTH K YCTOM-
YUBOCTH U HA00OPOT).

CuHepreTHka BCKpbLIa MEXaHU3MBbI IPe0Opa30BaHMs HEYCTOMUYHUBOCTHU B
ycTounBoCTh. OHa JoKa3ana HEM30€KHOCTh MTO00HBIX MPeoOpa3oBaHUM.

MarepuanbHbIii MUP NPEICTABISIET COOON HEMPEPBIBHBIN KPYrooOopoT
YCTOMYHUBOCTHU U HEYCTOWUMBOCTH. (OHA BETBb 3BOJIKOLUN IPUPOABI — ITO
HapacTaHWE YCTOMYMBOCTH, APYras —3TO BO3paCTaHUE HEYCTOMYMUBOCTH.

HIMeHHO HEeYyCTOMYMBOCTH J1aeT MaTepHal Jjisi 00pa30BaHUs YCTOM-
YUBOCTU. DTH MPOTUBOINOJIOKHOCTH MOANUTHIBAIOT U MOPOKIAIOT APYT Ipyra.
CornacHO CUHEpreTUKe MUpP MPEICTAET HE TOJIBKO KaK CyOCTaHIMsA, HO TaKXKe
onpezensercs yepe3 GopmMoodpa3zoBaHue, CTAHOBICHUE, CAMOPA3BUTHE.

e Paciiupenne 3roca Hayku. HoBble 3 THYecKHe MP00JIeMbl HAYKH B
koHle XX — Hayajie XXIBeka

HayuHblii 5TOC — 3TO HA0Op BHYTPEHHUX IIEHHOCTEW HAYYHOr'0 CO00-
IECTBA, KOTOPBIE UMEIOT CTATYC MOPAJIbHBIX HOPM.

Hayunblit 3TOC pu3BaH obecneynBaTh 3G (PEeKTUBHOE PETYTUPOBAHUE
B3aMMOOTHOILICHUN MEXYy 4YIeHaMH HAYYHOTO COOOIECTBA, a TAKKE MEXY
HAYyKOM, 00I1IECTBOM U FOCYAapCTBOM.

OCHOBOITOJI0KHHUK COLMOJIOTMU HayKu P. MepToH cunTai, 4To HaykKa
OIMPAECTCs HA YEThIPE LIEHHOCTHBIX UMIIEPATUBA: YHUBEPCATIU3M, KOJIJIEK-
TUBU3M, O€CKOPBICTHOCTh, OpraHn30BaHHbIN ckentunu3M. [lo3anee b. babep
7100aBUJI K 3TOMY CIIUCKY JIBa MPUHIUIA: PAIIMOHATIU3M U SMOIIMOHAIIbHAS
HEUTPaJIbHOCTb.

HNmniepaTuB yHUBepcanu3Ma obecrieunBaeT OObEKTUBHBIN  (MHTEP-
CyOBEKTUBHBIN) XapaKTep HAYYHOTO 3HAHUS, KOTOPOE MPOBEPSETCS UCKITIOIO-
YUTEIHHO OOIIENPUHATHIMA HAyYHBIMH CIIOCOOAMHU.

NMnepaTuB KOJJIEKTUBU3MA O3HAYAET, YTO PE3YJIbTAaThl HAYYHOT' O
MO3HAHUS SIBJIAIOTCS KOJUIEKTUBHON COOCTBEHHOCTBHIO BCETO HAYYHOTO CO00-
LIECTBA M OOLIECTBA B LEJIOM. DTH PE3YNIbTATHI ABISIOTCS IUIOAAMU KOJUIEK-
TUBHOI'O HAYYHOI'O TBOPYECTBA, IOCKOJIBKY KaXIbI UCCIIEI0BATENb UCIIOJIb-
3yeT pe3yJbTaThl CBOMX NPEALIECTBEHHUKOB U COBPEMEHHHUKOB JUISI CBOMX
HCCIIEIOBAHUN.

HmnepatuB 6€CKOPBICTHOCTU TPEOYET MOAUYNHUTH JEATEIbHOCTh YUEHBIX
€AMHCTBEHHOM 1enu — ciykeHuto Vctune. {pyrue MOTHBBI HAYYHOU JEATENb-
HOCTH JIOJKHBI OBITh UCKIIIOYEHBI (KOPBICTh, MaTEpHAIbHOE 0OOTalleHue,
CTpEMJICHHUE K CJIaBe, CTPEMJIEHHE K BIACTH U T. I1.).
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The imperative of organized scepticism demands that the scientist
critically treated results of activity of the colleagues and at the same time
tolerantly perceived of them criticism. At the same time the criticism has to have
business character and exclude personal attacks.

The imperative of rationalism means that the logical discourse is the main
instrument of getting of an objective truth.

According to an imperative of emotional neutrality people of science
shouldn't appeal to the emotional and sensual sphere of consciousness at the
solution of scientific problems.

"Merton's list" it is rather an ideal of a scientific ethos, but not the real
characteristic of behavior of the scientist. Actually scientists constantly are in a
condition of the choice between polar behavioral imperatives.

Traditionally, until the middle of the last century, the ethos of science was
built on the idea of a neutral, impartial knowledge. There was a belief that the
scientist should not estimate results of his activity and a possibility of their use
from a morality position. The scientist has to get true knowledge, research, and
politicians, businessmen; military defines ways of practical realization of this
knowledge.

Events of the XX-th century (terrible experiments with people during the
Il World war, atomic bombing of Hiroshima and Nagasaki, creation and test of
nuclear weapon, the Chernobyl accident, ecological crisis, etc.) showed danger
of the indifferent relation of scientific community to realities of public life. As a
result ethos of science underwent serious changes. Let's consider them.

1. Traditional opposition of freedom of researches (an imperative of
internal logic of science) and social responsibility (the requirement of society)
loses the justifiability. Freedom of scientific search has to be combined with
social, professional and moral responsibility of the scientist for results and
consequences of the activity.

The science has to seek for minimization of risks, the prevention or
neutralization of possible negative consequences of discoveries and their
practical realization. According to "the principle of precaution™ designers and
creators of new technologies are obliged to prove safety of these innovations.
Preliminary estimate of safety of new technologies receives features of specially
organized and regular activity.
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Oco0eHHOCTH COBPEMEHHOI0 3TANIA PA3BUTHUA HAYKH

NmnepaTtuB opraHn30BaHHOTO CKENTUIIM3MA TPeOyeT, 4TOO0bI yUeHbIN
KPUTUYECKU OTHOCWIICS K pe3yJbTaTaM JESTEILHOCTH CBOUX KOJUIET U
OJTHOBPEMEHHO TEPIUMO BOCIIPUHUMAI KPUTHUKY C UX CTOPOHBI. [Ipu sTOM
KPUTHKA JOJKHA HOCUTH JIJI0BOM XapaKTep U UCKIII0YATh JIMYHBIE BBITIAbI.

NmnepatuB paniroHain3mMa 03HavaeT, YTo JOTUUECKUN TUCKYPC SBISETCS
[JIABHBIM UHCTPYMEHTOM JOOBIBAaHUSI OOBEKTUBHOM UCTUHBI.

CornacHo umIepaTuBy YMOLMOHAJIBHON HEUTPAJILHOCTH JIOIA HAYKH HE
JIOJDKHBI arneJUTMPOBaTh K SMOIIMOHAILHO-UYYBCTBEHHOM chepe CO3HaHUs MpU
pEIIeHNN HAYYHBIX MPOOJIEM.

«Criucok MepToHa» — ckopee ujean HayqdHOTo 3Toca, HO He peaibHas
XapaKTepUCTUKa TOBeJieHUs yueHoro. Ha camom sene ydeHble MOCTOSHHO
HAXOJIATCSI B COCTOSIHUU BBIOOPA MEXKY MOJSIPHBIMU MMOBEICHUCCKUMHU
UMIIEpaTUBAMU.

TpanumonHo, 10 CEpPeAMHBI MPOIIIOTO BEKa, 3TOC HAYKH CTPOUJICS Ha
ujiee HeUTpaIbHOTO, OeCpUCTpPacTHOTO 3HaHU. CYUTANIOCh, UTO YUCHBIN HE
JTOJDKEH OIIEHUBATh PE3YJIbTAThI CBOEH JEATCIbHOCTA U BO3MOXKHOCTH X
UCITOJIb30BAHUS C MTO3UIIMN HPAaBCTBEHHOCTH.

VY4eHslii JoKEH J0OBIBaTh ICTUHHOE 3HAHUE, 3aHUMAaThCS
UCCJIEIOBAaHUSAMH, a MMOJIUTUKH, OU3HECMEHBI, BOGHHBIE OMPEEISIET CIIOCOObI
NPaKTUYECKON peain3alyy 3TOr0 3HAHUS.

CoObiTust XX Beka (4y0BHUIIHBIE SKCIIEPUMEHTHI HaJl JIFOJIbBMHU BO BpeMs
Il MupoBoii BoiHBI, aTOMHasi OoMOapiupoBka Xupocumsl 1 Haracaku,
CO3/IaHME U UCTIBITAHUE SEPHOTO OpYxusi, YepHOObUIbCKAsl KaTacTpoda,
HKOJIOTUYECKUH KPU3UC U JP.) TTOKA3aJIM OMACHOCTh 0€3y4acTHOTO OTHOIICHHUS
HAYYHOTO COOOIIECTBA K peasiusiM OOIIECTBEHHOM XU3HU. B pe3ynbraTe 3T0C
HAyKHU MpETepIes CEpbEe3HbIE U3MEHEHHs. PaccMOTpUM HX.

1. TpagunmoHHOE MPOTHBOMOCTABICHUE CBOOOIBI UCCIIEIOBAHUI
(uMIiepaTUB BHYTPEHHEH JIOTUKU HAYKW) U COLMATIbHONM OTBETCTBEHHOCTHU
(TpeboBaHMs 00IIECTBA) YTpauMBaeT CBOO ONpaBIaHHOCTh. CB00O1a HAYYHOTO
MOKCKA JOJIKHA COYETAThCS C COMMAIBHOM, TPodhecCHOHaTBHON U
HPABCTBEHHON OTBETCTBEHHOCTBIO YUEHOIO 32 PE3YyJIbTaThl U MOCIEICTBUS
cBoel nearenbHOcTU. Hayka momkHa CTpPEMUTHCSI K MUHUMU3AIUU PUCKOB,
MpEeAYNPEKICHHUIO, TPEAOTBPAILICHUIO UM HEUTpaIu3alui BO3MOXKHBIX Hera-
TUBHBIX MOCJIEJACTBUIA HAYYHBIX OTKPBITUNA U X MPAKTUUYECKON peann3alini.
CornacHo «IPUHIMITY TPEAOCTOPOKHOCTHY MPOEKTUPOBIIUKHU U CO3/1aTeNN
HOBBIX TEXHOJOTUN 00513aHbI JOKa3aTh  OE€30MAaCHOCTb STUX HOBALIUIA.
[IpenBapurenbHas olleHKa 0€30MaCHOCTH HOBBIX TEXHOJIOTUHN MOIYy4aeT YEePThI
CIICLIMAJIbHO OPTAaHU30BAaHHOM U PETYIISIPHOMN AEATEIBHOCTH.
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2. Ethical control. Adverse effects of results of scientific activity can't be
excluded by means of use of system of restrictions (bans). Any bans on research
activity contradict curiosity of scientists without which scientific search is
impossible.

In this regard, as practice shows, external institutional (state, legal,
confessional, economic) forms of control of development of science are
ineffective.

The unique effective guarantor of safety of results of scientific research is
ethical regulation.

e Humanitarian control problem in science and high technologies

Now the biomedicine becomes epicenter of ethical problems of modern
science. Let's list the most obvious problems of biomedical researches and
technologies which demand an ethical reflection.

1) Biomedical experiments with the person;

2) Ethical aspects of reproductive technologies;

3) Genetic screening and genetic engineering;

4) Clinical transplantology;

5) Cloning of bodies, fabrics, organisms, including the person;

6) Extraordinary means of extension of life.

Biomedical research projects and technologies comprise an important
contradiction. How to combine intervention in a human corporality and
mentality and preservation of personal identity of the individual?

In this regard there is a need of humanitarian control for science and high
technologies. Today in medicine this control is implemented by means of
activity of ethical committees. The ethical committee is a public body which
carries out independent ethical examination of expected researches and
technologies. Approval of ethical committee is an indispensable condition of
carrying out these researches.

e Environmental ethics and its philosophical foundation

Ecological ethics are a set of the moral principles of interaction of the
person and the nature which provide integrity of ecosystems and worthy quality
of human life. The concept "ecological ethics" has appeared in the western
philosophy in the middle of 70-s of the XX-th century due to the need of
judgment of the reasons and consequences of ecological crisis, and also search
of socially acceptable ways of its permission.

Representatives of this current D. Kozlowski, J. Pierce, J. Tinbergen, H. Ralston
note a deep gap between ecological and ethical development of the world.
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2. Dtuyeckuil KOHTpOJb. HebmaronpusiTHbIE MOCIEACTBUS PE3YIbTATOB
HAay4YHOU JIeSITEIbHOCTH HEBO3MOKHO UCKITIOUYUTD MOCPEACTBOM NMPUMEHEHUS
CUCTEMBI OTpaHrueHU (3arnpeToB). JIoObIe 3anpeThl Ha UCCIIEI0BATEIbCKYIO
NeATeIbHOCTh MPOTUBOPEYAT JIFOOOMBITCTBY YUEHBIX, 0€3 KOTOPOr0o HAyUHBIN
MMOUCK HEBO3MOKEH. B 3TOl CBsI3U, Kak MOKa3bIBACT MPAKTHUKA, BHEIIIHUE
WHCTUTYLUOHANbHBIE  (TOCYyAapCTBEHHBIE, TPABOBHIE, KOH(PECCHOHAIIBLHEIE,
sKOHOMUYECKue) GOpMbI KOHTPOJISI 32 PA3BUTHUEM HAYKH SIBIISIOTCS Majodd-
(EKTUBHBIMHU.

e [IpoGieMa ryMAHUTAPHOT0 KOHTPOJISI B HAYKE U BHICOKUX T€XHOJIOTHAX

B nHacTosiiee BpemMs OuoMeIUIIHA CTAHOBUTCS SMUIIEHTPOM ITHUYECKUX
npoOeM coBpeMeHHOM Hayku. [lepeuncianM cambie OYEBUIHBIE TPOOIEMBI
OMOMEIUITMHCKUX UCCIICIOBAHUIN M TEXHOJIOTUM, KOTOPBIE TPEOYIOT ATHUYECKOMN
pediekcumn.

1) BruoMeTUITMHCKUE SKCIIEPUMEHTBI HaJl YEJIOBEKOM;

2) DTHYeCKHe aCleKThl PEIPOAYKTHBHBIX TEXHOIOTHIA;

3) I'eHeTHUeCKHUN CKPUHHUHT M FCHHAS] HHXCHEPHS;

4) KiuHnYecKas TpaHCILIaHTOJIOTUS;

5) KionupoBaHue opraHoB, TKaHEeH, OPraHU3MOB, BKIIFOYAsl Y€JI0BEKa;

6) DKkcTpaopaArHApHBIC CPEACTBA MPOICHUS KU3HHU.

broMeTMIMHCKUE UCCIEA0BATENBCKUE MPOEKTHI U TEXHOJIOTHH COJEPKAT
B ceOe BaxkHOe mpoTuBopeure. Kak coBMecTUTh BMEIIATEIHCTBO B YEJIO-
BEUYECKYIO TEJIECHOCTh U NICUXUKY, U COXPAHEHNE TUYHOCTHON MIEHTUYHOCTHU
uHauBUAa? B 9T0i CBsI31 BO3ZHUKAET HEOOXOUMOCTh T'YMAHUTAPHOTO KOHTPOJIS
B HayKE U BBICOKUX TEXHOJOTUSX.

CeronHsi B MEAULIMHE 3TOT KOHTPOJIb PEATIU3YyETCs IOCPEICTBOM
NEATEIbHOCTU ATUYECKUX KOMUTETOB. DTUYECKUM KOMUTET — 3TO OOIIECT-
BEHHBI OpTraH, KOTOPbIH OCYIIECTBISET HE3aBUCUMYIO 3TUYECKYIO DKCIIEPTHU3Y
MpeIoIaraeMbIX UCCICAOBAaHUN U TexHoorud. Omo0peHre STHYECKOro
KOMUTETA SIBJISIETCS 00s3aTEIIbHBIM YCIOBHUEM TIPOBEICHUS ITHX HCCIICIOBAHUH.

e JKoJiornueckas 3Tuka u ee puiaocodpckne OCHOBAHUS

DKOJIOrMYECKasi ITUKA — 3TO COBOKYITHOCTh HPABCTBEHHBIX MPHUHIIUIIOB
B3aMMOJICUCTBHS YETIOBEKA U MIPUPOIBI, KOTOPHIE 00ECIIEYNBAIOT 1IETOCTHOCTD
AKOCHUCTEM M JIOCTOMHOE KaueCTBO >KM3HU uesioBeka. [loHstue «ykonorunueckas
ATHKa» MOSBWIOCH B 3anajaHou ¢punocodun B cepeaune 70-x rr. XX Beka B
CBSI3M C HEOOXOJUMOCTHIO OCMBICTICHUSI TPUYHH U TTOCJIEICTBUMA YKOJIOTH -
YECKOIro KPU3Kca, a TAKKE MOUCKA COLMAIIBbHO MPUEMIIEMBIX CIIOCOOOB €ro
paspelieHus.
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These scientists came to a conclusion that discussion of global problems
in a separation from moral imperatives, ethical values is unpromising.

Earlier, in the 30-40-th years of the XX-th century A. Schweitzer's
concept about awe of life has been developed. This concept contains the ideas of
responsibility of the person for all live. Any manifestation of life is huge value.
Everything that promotes preservation of life is good; everything that harms life
Is the evil. The refusal of consumer ideology, reasonable asceticism, a ratio of
individual desires with the material and spiritual benefit whole and many is a
way to rescue of mankind.

A. Peccei is the first president of the Roman club connects the ideas of
ecological ethics with the ideas of New Humanity in the known work «Human
qualities».

New humanity is capable to provide transformation of the person,
improvement of its human qualities. For realization of the principles of
ecological ethics it is necessary to concentrate human interests on the aspiration
to be, but not to have.

It will allow inhabitants of the planet to find the purpose. But these tasks,
according to Peccei, can be solved only in the society of social justice which
model he describes in the work.

The ecological subject is present at N. Moiseyev's creativity. The basic
principle which was defended by the scientist is the principle of unity of the
person and the biosphere. This principle is based on modern empirical data
which are obtained by science:

1) The uniform genetic alphabet for all biotic variety of the planet.

2) Identical structure of cells of a brain of the person and other highest
animals.

3) Intelligence rudiments at anthropoids and dolphins.

4) Impossibility of existence of mankind out of a biological niche which it
occupies.

The person is doomed to live in the biosphere and to submit to laws of her
development. Understanding of this fact is very important for mankind,
especially for the countries of the North Atlantic region. The outlook of the
western person was created under the influence of Protestant individualism. The
principles of egoism, anthropocentrism and individualism generated the idea of
power over the nature. The technogenic civilization of the West cares only for
momentary benefit. The western countries consider that an exit from ecological
crisis is possible through accumulation of technological level and operation of
the lagging behind countries.
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[IpencraBurenu storo teuenus . Koznosckuit, /1. [Tupc, T. Kuedup,
. TunGepren, X. PosicToH 0oTMeUaroT riay0OO0KHid pa3pbiB MEXIY IKOJIOTU-
YECKUM U 3TUYECKUM Pa3BUTHEM MHUPA. DTHU yUYEHbIE MPULIIH K BBIBOAY, YTO
oOcyXJlIeHHE TI100aNbHBIX MPOOJIEM B OTPBIBE OT MOPATIBLHBIX UMIIEPATUBOB,
ATUYECKUX LIEHHOCTEH SBIISETCA O€CIEepCIEKTUBHBIM.

Panee, B 30—40-x rr. XX Beka Obu1a pazpadboTaHa KOHUEMIUS
A.llIBeiitiepa o 6;1aroroBeHUN Mepes] KU3HbI0. ITa KOHIEINS COICPIKUT UeH
OTBETCTBEHHOCTH 4€JIOBEKa 3a Bce KuBoe. JIF000oe MposIBICHUE KU3HU —
OrpoMHasi IIEHHOCTh. Bee, uTo crnocoOCTBYeT COXpaHEHUIO KU3HHU, SABIIACTCS
100poM, BCe, YTO BPEAUT KHU3HU — 3710. OTKA3 OT NOTPEOUTENHLCKON UCOJIOTHH,
pPa3yMHBIN aCKETHU3M, COOTHOLIEHNE UHIUBUYAIbHBIX XKEJIAHUN C MaTe-
pUANBHBIM U JYXOBHBIM OJIarOM LIEJIOT0 M MHOTHX — 3TO MYTh K CIIACEHUIO
YEJI0BEYECTBA.

A. Tleyuen — nepBbId pe3ueHT PumMckoro kiyba CBSA3BIBACT UJIEU
AKOJIOTHYECKOM 3TuKH ¢ uaesimu Hooro I'ymanun3ma B u3BecTHoOU padboTe
«YenoBeueckue kauecTBay. HoBbIl rymMmaHu3M ciocoOeH 00ecreynTh
TpaHCPOpPMaLIUIO YETIOBEKa, COBEPIIEHCTBOBAHHUE €T0 YEJIOBEUECKMX KAueCTB.
Jliist peanu3anyy MPUHIIUIIOB KOJIOTUYECKOM STUKA HEOOXOAMMO
CKOHIIEHTPHUPOBATH YEJIIOBEUECKHE UHTEPECHI HA CTPEMJICHUU OBITh, @ HE UMETb.
3TO0 MO3BOJIUT KUTENSIM TUTaHEThl 00pecTH 11eib. Ho 3Tu 3amaum, Mo MHEHUIO
A. Tleyuen, MOTYT OBITh PEIIEHBI TOJIBKO B 00IIECTBE COIUATBHON
CIIPaBEJIMBOCTH, MOJIENIb KOTOPOTO OH OIKCHIBAET B CBOEH padoTe.

DKojiorudeckas TeMaTuka npucyTcTpyeT B TBopuectBe H.H. Mouceesa.
OCHOBHOM NMPUHIIMI, KOTOPBIA OTCTaWBaJl YYEHbIH — MPUHIIUIT €IMHCTBA
yesioBeKka 1 Onocdepsl. DTOT MPUHIIUIT OCHOBAH HA COBPEMEHHBIX
AMITIUPUYECKUX TAHHBIX, KOTOPBIE MOTYYEHBI HAYKOM:

1) Enunplii reHeTUYeCKui ajagaBuT JUIsl BCETO OMOTHIECKOTO
MHOT000pa3usl TUIAHETHI.

2) UnenTtndHas CTPYKTypa KIETOK MO3Ta YellOBeKa U IPYTHX BBICIIIUX
KUBOTHBIX.

3) 3auaTKu MHTEJUICKTA y YEIIOBEKOOOPA3HBIX 00€3bsH U JeTb(HHOB.

4) HeBO3MOXKHOCTD CYIIECTBOBAHHS Y€JI0BEYECTBA BHE OMOIOTHIECKOI
HUIIY, KOTOPYIO OHO 3aHUMAET.

YenoBek oOpeyeH KUTh B Orocdhepe n MOMUUHATHCS 3aKOHAM €€
pa3BuTus. Oco3HaHue 3Toro (hakra OueHb BaXHO JJI YEJIOBEYECTBA, OCOOCHHO
JUISL CTPaH CEBEPOATIIAHTUYECKOIO pernoHa. MUpOBO33pEHHUE 3a11aTHOTO
4eJioBeKa c(hopMUPOBATIOCH MO BIUSHUEM ITPOTECTAHTCKOIO0 MHIAUBUyAJIU3Ma.
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N. Moiseyev persistently criticizes egoistical and consumer bents of the
western person. He proves impossibility of overcoming ecological crisis by
exclusively technological means. The scientist offers an exit through a
coevolution of the person and the biosphere, by the entry of mankind into a
noosphere era.

e Scientism and anti-scientism

The scientism represents the concept which exaggerates a science role in
culture, in society in activity of the person. Supporters of scientism consider that
the majority of problems of human life can be solved by means of development
of science. An ideal of development of science are natural sciences, logical-
mathematical and technical science. The scientism belittles (up to a complete
elimination) a role of philosophy, religion, art. It underestimates a role
humanitarian component in development of society. The scientism can have
various forms: moods of mass psychology, installation of public consciousness,
philosophical doctrines (positivism).

The anti-scientism is a scientism antipode. It proves anti-humanitarian
essence of science and technology. Adherents of anti-scientism consider that the
science bears responsibility for negative results of scientific and technical
progress. Representatives of anti-scientism point to unpredictable danger of
technical and technological, social and ecological consequences of application
of science. They offer a way of life of traditional civilizations as an alternative.

The scientism can have various forms: moods of mass psychology,
installation of public consciousness, philosophical doctrines (irrationalism).

Historically the scientism and anti-scientism emerged in the Modern age.
In the Age of Enlightenment the scientism has strengthened the situation in
public consciousness, and in the XX-th century it is possible to observe its
triumph.

The anti-scientism for a long time held peripheral position in public
consciousness. However from the second half of the XX-th century it began to
win public sympathies promptly. It is possible to say that the anti-scientism
plays the role quite comparable to scientism in consciousness of society now.
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[TpuHIUIIBI 3rOM3Ma, aHTPONOLEHTPU3MA U UHAUBUAYAIN3MA TOPOIWIN UACHO
MoOryIiecTBa Haj npupooil. TexHorenHas nuBUIM3aIus 3anajga 3a00TUTCS
JIMIIb O CHIOMUHYTHOM BBITOJI€. 3alaJHbIE CTPaHbl CYUTAIOT, YTO BBIXOJ U3
AKOJIOTHYECKOTO KPU3UCa BO3MOXKEH YEPE3 HAPALIMBAHUE TEXHOJIOTMYECKOTO
YPOBHSI M DKCIUTYaTallHI0 OTCTAIOIINX CTPaH.

H.H. MouceeB HaCTOWYMBO KPUTUKYET ATOUCTUYECKUE U TOTPEOU -
TEJIbCKUE HAKIIOHHOCTH 3aI1aIHOr0 4esioBeka. OH TOKa3bIBa€T HEBO3MOKHOCTh
IPEOIOIEHUS IKOJIOTMUYECKOTO KPU3MCA UCKIFOUUTEIBHO TEXHOJIOTHUYECKUMHU
CpPEACTBAMHU. Y UEHBIN MPEIAraeT BbIX0 YEPE3 KOIBOIIOLMIO YETOBEKA U
o6unocdepspl, myTeM BCTYIUIEHHS YEJI0BEUYECTBA B AMIOXY HOOC(EPHI.

e CuMeHTU3M U AHTHUCIHEHTHU3M

CuMeHTH3M NpeACTaBIsIeT cO00M KOHUEMINIO, KOTOpasi MPeyBEINYMBAET
pOJIb HAYKHU B KYJIbTYypeE, B 00IIECTBE B KU3HEIEATEILHOCTH YEJIOBEKA.
CTOpOHHUKH CLIMEHTHU3MA CUUTAIOT, YTO OOIBIIMHCTBO POOJIEM YEI0BEUECKOr0
OBITHSI MOYKHO PEIITUTH MOCPEACTBOM pa3BUTHS HayKu. Maeanom pa3Butus
HAyKH SBJISIETCS €CTECTBO3HAHUE, JIOTUKO-MATEMATUYECKUE U TEXHUUECKHE
Haykd. CIIMEHTH3M IPUHUKAET (BIUIOTH J0 IMOJHOTO UCKIIFOUEHUS) POJIb
¢unocoduu, penuruu, uckyccrsa. OH HETOOIICHUBAET POJIb T'YMaHUTAPHOU
KOMITOHEHTHI B pa3BUTUU 0011ecTBa. CIIMEHTU3M MOXKET UMETh pa3InyHbIe
(OpMBI: HACTPOEHUSI MaCCOBOM MCUXOJIOTUH, YCTAHOBKH OOIIECTBEHHOTO
co3HaHus, punocodckue yueHus (MO3UTUBU3ZM).

AHTHUCIIUEHTHU3M SIBJISETCS aHTUIIOAOM ciineHTu3Ma. OH 000CHOBBIBAET
AHTUTYMaHUTAPHYIO CYIIHOCTh HAYKH U TEXHUKU. [[puBEpKEeHIIbI aHTUCIIUEH -
TU3Ma CUUTAIOT, YTO HayKa HECET OTBETCTBEHHOCTh 3a HEraTUBHBIE PE3YIIbTATHI
Hay4YHO-T€XHUUYECKOro nmporpecca. [IpeacraButeny aHTUCHIUEHTU3MA YKa3bIBa-
IOT Ha HEMPEICKA3YEMYIO ONTACHOCTh TEXHUKO-TEXHOJIOTMYECKUX, COUAIIbBHBIX
Y DKOJIOTMYECKHUX MOCIEACTBHI MpUMeHeHus Hayku. OHM mpejiaraoT oopas
KU3HU TPAJIULMOHHBIX IUBUJIM3ALIUNA B KaU€CTBE aIbTEPHATUBBI.

AHTHUCITUEHTH3M MOXKET UMETh pa3audHbie (DOPMBI: HACTPOCHHS Macco-
BOU TICUXOJIOTHH, YCTAHOBKHU OOIIECTBEHHOTO CO3HAHUs, (huitocopckre yueHus
(uppaunonanusm). Mctoprdecky CLIMEHTU3M U aHTUCLHUEHTH3M BO3HUKIIM B
snoxy MoaepHa. B snoxy [IpocBenieHust CHUEHTHU3M YIPOUMI CBOE MOJI0KECHUE
B 0OIIIECTBEHHOM CO3HAHUH, a B XX BEKEe MOKHO HAOJIIOIATh €T0 TOPKECTRBO.

AHTHUCITMEHTHU3M JJTUTEIIBHOE BpeMsl 3aHUMAJT iepuepruiftHOE MOJI0KESHUE
B 0011eCTBeHHOM cO3HaHUU. OJTHAKO CO BTOPOM MOJTOBUHBI XX BEKa OH HAaYal
CTPEMUTEIBHO 3aBOECBBIBATH OOIIECTBEHHbIE CUMITATHH. MOKHO TOBOPUTH, YTO
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e Science and parascience

The parascience has a set of manifestations. As a rule, they don't exist "in
pure form", and intertwine among themselves. The most influential directions of
parascience — a pseudo science, deviant science, and also pseudo-scientific
exotic and "vulgar" science.

The deviant science develops in scientific community, considering objects
which are on a roadside of the dominating scientific directions or uses the
methods differing from standard (for example, A. Chizhevsky's researches).

Vulgarization of science ("vulgar" science) is connected with
"posterization” and excessive simplification of scientific knowledge (for
example, Lysenkov's activity in agrobiology). Vulgarization of science is
allowed where the aspiration to such point of view which is dictated not by the
science, but the reasons, external in relation to it (ideology, policy, business) is
notable.

Pseudo-scientific exotic in general is far from true science
(parapsychology, chiromancy, astrology, etc.); here it is claimed that the hidden
universal principles of the nature and society which the science can't explain,
can be learned only by the elected people. At the same time, pseudo-scientific
exotic is not aimed at objectivity of knowledge; here not knowledge, but belief,
conviction, a role of the authority becomes a priority.

The pseudo science is based on a deliberate lie or a juggling of the facts
on the basis of which the new paradigm of a research is under construction.
«Folk-history» can be an example. Today there is a lot of historical literature,
focused on commercial success and not connected by strict norms of scientific
research; it is characterized by accident of selection of historical sources, haste
of conclusions, a pursuit of a sensation. The parascience selectively combines
some methodological features of scientific knowledge (comparison, observation,
generalization, idealization) with various unscientific receptions and practicians
(an intuition, inspiration, meditation).

Popularity of parascience in modern society can be explained with the
following factors:

1. Increase of anti-scientism as moods in public consciousness;
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AHTUCIIMEHTU3M B HACTOSIIEE BPEMs UTPAET B CO3HAHUU OOIIECTBA POJIb,
BIIOJIHE COITOCTABUMYIO CO CIIUEHTH3MOM.
e Hayka u napanayka

[Tapanayka uMeeT MHOXKECTBO NpOosBICHUIN. Kak mpaBuiio, OHU HeE
CYILIECTBYIOT «B YUCTOM BHJE», a MEeperieTatoTcs Mexay coooil. Haubomnee
BIIUSITEIbHBIEC HAIIPABJIEHUS NapaHayKu — JKEHAyKa, JeBUAHTHAs HayKa, a
TaK)Ke OKOJIOHAYYHas 3K30THKA U «BYJbrapHash Hayka.

JleBuaHTHasi HayKa pa3BUBAETCs BHYTPU HAYYHOI'O COOOIIECTBA,
paccmaTpuBasi OOBEKThI, KOTOPbIE HAXOASATCS HA 000UMHE TOCIOICTBYIOIIUX
HAy4YHBIX HaIllpaBJICHUH, WK UCTIOJIb3YET METO/Ibl, OTIMYAIOLIUECS OT
oOLEenpUHATHIX (K TpuMepy, uccienoBanus A.JI. UmkeBcKkoro).

Bynbrapuzanus Hayku («ByJibrapHasi» HayKa) CBS3aHa C «OrpyOJICHHEM)
¥ YpE3MEPHBIM YIIPOIIEHNEM HAYYHOTO 3HAHUS (K MPUMEpPY, JTHICEHKOBIINHA B
arpo6uosorun). Bynerapusamus HayKu I0MyCKaeTcss TaM, I OIIyTHMO
CTpeMJIEHHE K TaKOW TOYKE 3peHUs], KOTOpas TUKTYeTCsl HE caMOi HayKoH, a
BHEIITHUMH TI0 OTHOIICHUIO K HEeW MpUYMHAMH (UICOJIOTHUECH, TTIOTUTUKOMN ).

OxkonoHay4Hasi 3K30THKa BOOOIIIE /lajieka OT HCTUHHOW HayKu (Tapa-
IICUXOJIOT S, XHPOMAHTHSI, aCTPOJIOTHUS U JIP.); 34ECh YTBEPKIAETCS, UTO CKPBI-
ThI€ YHUBEPCAIbHbIE IPUHIMUIIBI, KOTOPBIM MOJYUHSAIOTCS 3araJl0ouHbIe U
JTUKOBUHHBIE SIBJICHUS B IPUPOJIE U KU3HHU OOIIECTBA OTKPHIBAIOTCS TOJIBKO
n30paHHbIM. BMecTe ¢ TeM, OKoJIOHay4Has 9K30THKA HE HalleJieHa Ha
00BEKTUBHOCTH 3HAHUS, 3/IECh IPUOPUTETOM CTAHOBUTCS HE 3HAHUE, a Bepa,
yOEXKIEHHOCTh, POJIb AaBTOPUTETA.

JxeHayka OCHOBBIBA€TCS Ha MPETHAMEPEHHOM JIXKU WIIH ITOJTACOBKE
¢dakToB, Ha 0a3e KOTOPBIX CTPOUTCS HOBAs ApaJAUrMa UCCIIEeTOBAHMUS.
[TpumepoM MOXKET CITyKUTh «(Poabk-xuctopu». CeromHs MosBUIOCH MHOTO
HACTOPUYECKOM JIUTEPATYPhl, ODUEHTUPOBAHHON Ha KOMMEPUYECKUN YCIIEX U HE
CBS3aHHBIN CTPOTUMHU HOPMAaMU HAyYHOTO UCCIEN0BaHUsA, €€ XapaKTepUu3yeT
CIIy4ailHOCTb 110A0O0pa UCTOPUYECKUX HCTOYHUKOB, CKOPOIIAJIUTEIBHOCTD
BBIBOJIOB, IIOI'OHS 32 CEHCAIUECH.

[lapanayka u30MpaTENbHO COYETAET HEKOTOPBIE METOJOJIOTUYECKHUE
0COOCHHOCTH HayYHOTO MO3HaHUS (CpaBHEHHE, HaOJ0IeHHE, 0000IICHHE,
uJeanu3aius) ¢ pa3audYHbIMU HEHAYYHBIMU [TPUEMAMU U IPaKTUKaMU (MHTYH -
U1, 03apEHUE, METUTAITHUA).

[TonynsipHOCTH NapaHayKu B COBPEMEHHOM OOLIECTBE MOKHO OOBSICHUTH
CleAyIKUMH (pakTopamu:

1. Hapacranue aHTHCIIMEHTH3MA KaK HACTPOCHUS B OOLIIECTBEHHOM
CO3HaHUH;
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2.Skeptical estimates of achievements of science;

3.Inability of science to solve a set of problems of knowledge;

4.Influence of culture of a postmodern which denies a possibility of
universal knowledge about the world;

5. Ability of parascience to imitate externally attributes of science.

The majority of features of parascience don’t meet standards and criteria
of scientific character. The parascience can't apply for the status of scientific
knowledge. However its existence as forms of human culture is quite justified.

Representatives of other ways of knowledge of modern society treat
parascience ambiguously. The official science and church belong to parascience
intolerantly. Philosophers estimate her frostily. Ordinary consciousness accepts
parascience rather, than rejects.

e Global crisis and search of new types of civilization development

Development of a technogenic civilization which is based on the principle
of domination of the person over the nature led to global ecological crisis. This
crisis poses threat of death to mankind.

Activity of the person makes continuous changes to dynamics of the
biosphere. Scales of human expansion to the nature are so big that they begin to
destroy the biosphere as a complete ecosystem. It demands elaboration of
essentially new strategy of scientific and technical and social development of
humanity, strategies which can provide a coevolution of the person and the
nature.

One more global problem is designated sometimes as modern
anthropological crisis. The person constantly complicates the world, creates
such forces which he doesn't control anymore and which become alien to his
nature. The more he will transform the world, to a large extent he generates
unforeseen social factors which considerably change human life and, obviously,
worsen it.

Revision of the former relation to the nature, domination ideals which are
focused on power transformation of the natural and social world is necessary.
Development of new ideals of human activity, new understanding of prospects
of the person is necessary.
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2. CkenTh4ecKue ONEeHKHU TOCTHKCHUN HAYKH,

3. HecnocoGHOCTh HayKH pelIuTh MHOXKECTBO MPOOJIEM MO3HAHUS,

4. BnustHue KyabTyphl IIOCTMOACPHA, KOTOPasi OTPUIIAET BO3MOKHOCTh
YHUBEPCAIBHOTO 3HAHUS O MHPE;

5. CiocoOHOCTh TapaHayKy BHEITHE MUMHKPHUPOBATh TIO]T ATPHOYTHI HAYKH.

BonBIIMHCTBO YepT MapaHayKd HE COOTBETCTBYET HOPMaM M KPHTEPHUSIM
Hay4HOCTH. [lapaHayka HEe MOKET IPETEHI0BaTh Ha CTATYC HAyYHOTO 3HAHMS.
OpHako ee cyliecTBOBaHUE KaK (POPMBI YEeJIOBEUCCKON KYJIbTYPhI BITOJIHE
OTIPaBJIaHO.

[TpencraButenu apyrux croco0OB MO3HAHUS B COBPEMEHHOM OOIIECTBE
OTHOCSTCS K IMapaHayke HeOJHO3HAYHO.

e ['/100a1bHBIH KPU3HUC M MOMCK HOBBIX THIOB IMBUWIN3AIHOHHOT O

pa3BuTHS

Pa3BuTHE TEXHOTCHHOW IUBWIIM3AIIMHN, KOTOpas OCHOBaHA HA MPUHITUTIC
TOCITOZICTBA YeJIOBEKA HAJl IPUPOIOH, MPUBEIIO K TJI00ATEHOMY
HKOJIOTHYECKOMY KPHU3HUCY. DTOT KPU3HC HECET yrpo3y rHOCIIH YeI0BeUeCTBa.
JlesITenbHOCTh YeTIOBeKa BHOCUT MTOCTOSTHHBIC U3MEHEHUS B THHAMHUKY
ounocdepsl. MacmTabbl 4eT0BEYECKOM IKCITAHCHHU B TIPUPOY HACTOIBKO
BEJIMKH, YTO OHU HAYMHAIOT pa3pymaTh Onocdepy Kak IeJIOCTHYIO DKOCHCTEMY.
Ot0 TpeOyeT BRIPAOOTKU MPUHIIUITHAIBEHO HOBBIX CTPATETHid HAYYHO-
TEXHUYECKOTO M COIIMAIILHOTO PA3BUTHUS YEIIOBEUECTBA, CTPATETUN ACITEIh-
HOCTH, KOTOPBIE MOT'YT 00ECIICYUTh KOABOJIOLUIO YeIOBEKa U pupoibl. Emre
OJIHY TJIOOAJBHYIO MPOOJIeMy HHOTJa 0003HAYAI0T KaK COBPEMEHHBII
AHTPOIIOJIOTHYECKUN KpU3KC. YeT0BEK MOCTOSHHO YCIOXKHICT MHP, CO3/1aET
TaKWe CHIIbI, KOTOPBIC OH YK€ He KOHTPOJHMPYET U KOTOPHIC CTAHOBATCS
qy>KJIBIMU ero Tpupoe. Yem OobIle OH mpeodpa3yeT MUpP, TEM B OOJIbIICH
Mepe OH MOPOXKAACT HETPEIBUICHHBIE COITUATbHBIE (PAKTOPHI, KOTOPHIC
paanKaIbHO MEHSIOT YEIOBEUECKYIO KU3HD U, OUYEBUIHO, YXY/IIIAIOT €€.

HeobOxonum mepecMoTp MpekHETO OTHOIICHUS K IPUPOJIE, UICATIOB
rOCIIOZICTBA, KOTOPBIE OPUEHTHPOBAHBI HA CHJIOBOE TIPE0Opa3oBaHue
MPUPOIHOTO U conMaibHOTO Mupa. Heobxoamma BeIpabOTKa HOBBIX H7ICAIOB
YeJIOBEYECKOH JCSATEIIBHOCTH, HOBOTO MOHUMAHHUS MTEPCIIEKTUB YEIOBEKA.
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Features of the present stage of development of science

Key terms

Global evolutionism is the principle which means that universal matter can't
exist out of development in general and in its separate parts.

Scientific ethos is a set of internal values of scientific community which have
the status of moral standards.

Scientism is a concept which exaggerates a science role in culture, in society in
activity of the person.

Anti-scientism is a concept which proves anti-humanitarian essence of science
and technical progress.

Questions

? Explain what systems it is possible to call historically developing.

? List the ideas of synergetics which coordinate with the concept of a global
evolutionism.

? What is ethical control in science and what its purposes?

? What directions of parascience you know? Give them the characteristic.

? What reasons of global ecological crisis? What is modern anthropological
Crisis?

? How in public consciousness the scientism and anti-scientism are combined?
Give examples.

? What the essence of the principle of unity of the person and biosphere in?
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Oco0eHHOCTH COBPEMEHHOI0 3TANIA PA3BUTHUA HAYKH

OcCHOBHBIE IOHATHUA

I'1o0anbHBINH 3BOJIOLMOHU3M — 3TO IPUHLUII, KOTOPBIA 03HAYAET, YTO
YHUBEpPCaJbHas MAaTEPUSA HE MOKET CYILLIECTBOBATh BHE Pa3BUTHS B 1I€JIOM U B
OTZEJIbHBIX €€ YacCTAX.

Hayunblii 3T0C —3T0 HAOOP BHYTPEHHUX LICHHOCTEH HAyYHOT'O COOOIIECTBa,
KOTOpBIE UMEIOT CTATyC MOPAJIbHBIX HOPM.

CumeHTH3M—3TO KOHILIENIUS, KOTOpas MPeyBEINYUBAET POJIb HAYKH B
KyJbTYpE, B OOLIECTBE B AKU3HEEATEILHOCTH YEIOBEKA.

AHTHCHMEHTHU3M — 3TO KOHIEMIHUs, KOTOpas 000CHOBBIBAET AHTUT'yMaHU-
TapHYIO CYIIIHOCTb HAYKH U TEXHUYECKOTO Iporpecca.

KonTposbHbIe BONPOCHI

? OOBsICHHUTE, KaKe CUCTEMbI MOYKHO Ha3BaTh HCTOPUICCKU PA3BHBAIOIIIMMUC.
? [lepeuncnuTe UIEU CHHEPTETUKH, KOTOPBIE COTJIACYIOTCS C KOHIICTIIINEH
rJ1I00aJIBHOTO SBOJTIOIMOHU3MA.

? Uto Takoe STUYECKUN KOHTPOJIb B HAYKE U KAKOBHI €T0 1eJIn?

? Kakue nanpasienus nmapaHayku Bbl 3HaeTe? JlaliTe UM XapaKTepUCTHUKY.

? KakoBbl mpu4uHbI T7100aTEHOTO 3KOJIOrHYecKoro kpusuca? Uto takoe
COBPEMEHHBIN aHTPOIOJIOTHYECKUN KPU3HC?

? Kak B 0011€CTBEHHOM CO3HAaHUU COYETAIOTCS CIIMEHTU3M U AHTUCITUEHTU3M ?
[IpuBenuTe npuMepsHI.

? B yem cymHOCTb MIPUHIIAIIA €IMHCTBA YeJI0oBeKa 1 Onochepb?
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Science as social institute

Topic 8. Science as social institute

1. Historical development of institutional forms of scientific activity

2. Academic communities and their historical types

3. Scientific schools and training of researchers

4. Historical development of methods of translation of scientific knowledge
5. Science computerization

6. Science and economy, science and government

The concept of institutum (from Latin. establishment, device) means the
element of social structure, comprising system of rules, principles and norms
which help regulating human relations, their activity and behaviour in a society.
Relating to science, it characterizes the side of its functioning which is bound to
ways of organization of scientific community and their interaction, which was
changed during historical evolution of science.

Science as a social institute has its own structure with many branches and
uses cognitive, organizational and moral resources. As such, it includes
following components: a) set of knowledge and their carriers; b) specific
cognitive aims and problems; c) certain functions; d) specific means of
knowledge and establishment; e) forms of control, expert reports, assessment of
scientific achievements; f) certain sanctions?.

As a social institute, science represents a special community that operates
on the basis of its own ideas about general aims, based on a strong tradition,
authority and self-organization.

¢ Historical development of institutional forms of scientific activity

In pre-industrial society (Antiquity, Middle Ages, Renaissance), the
science functioned mainly in the non-institutionalized form. And, although,
there were some attempts of institutionalizing (Plato’s Academy in Antiquity,
medieval corporation of scientists-monks, Renaissance academies). But they had
a fragmentary character and did not change the general picture. The carriers of
the scientific knowledge did not represent a social community free from other
subjects of cognition. They did not pursue any specific informative aims, and
did not possess any special means of expertise and assessment of the
achievements, conforming forms of control and sanctions. In Antiquity, the
scientific knowledge dissolved in systems of naturalistic philosophy representatives,

21 See: Philosophy of science in questions and answers. Rostov on Don, 2006. Pp. 332—-333.
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Hayka kak conmajibHbIii HHCTUTYT

Tema 8. Hayka Kak coHaJIbHbIA HHCTHTYT

1. UcTopuyeckoe pa3BUTUE HHCTUTYLUOHAIBHBIX (POPM HAYUHOH N€ATEIbHOCTH
2. HayuHble coo011ecTBa U UX UCTOPUUECKHUE THUIIbI

3. Hayunble 1IKOJIBI ¥ MOATOTOBKA HAYUHBIX KaJpOB

4. Vcropuueckoe pa3BUTHE CIOCOOOB TPAHCIALIMHA HAYYHbIX 3HAHUM

5. Komnbrorepuszanus HayKu

6. Hayka u s5x0oHOMUKa, HaAyKa U BJIaCTh

[Toustre institutum (ot J1at. ycTaHOBJICHHE, YCTPOHCTBO) O3HAYAET dJIe-
MEHT COIMAIbHON CTPYKTYPBI, 3aKITIOUAIOIININ B ce0e CUCTEMY MPaBUII,
MPUHIIMIIOB U HOPM, C TOMOIIBIO KOTOPBIX YIOPSAOUUBAIOTCS OTHOILICHUS
MEXy JIFOJIbMU, UX JIEATeIbHOCTh U IMOBeIcHUE B 001ecTBe. [IpMeHUTEeNbHO K
HayKe OHO XapaKTepU3yeT Ty CTOPOHY €€ (YHKIIMOHUPOBAHUS, KOTOpasi CBs3aHa
co croco0aMu OpraHu3aIui U B3aUMOJICHCTBUS YUCHBIX, MEHSIBIINXCS B
TEYECHHUE UCTOPUUECKOM IBOJIFOLIUU HAYKH.

Hayxka kak conuanbHbIi HHCTUTYT UMEET CBOIO COOCTBEHHYIO
Pa3BETBJIIEHHYIO CTPYKTYPY Y UCIIOJIB3YET KaK KOTHUTUBHBIE, TAK U OpraHu-
3allMOHHBIE U MOpaJibHbIE peCypchl. B 3TOM KauecTBe OHa BKIIIOUAET B ce0s
CJIeIYIOIIEe KOMIIOHEHTHI: a) COBOKYITHOCTh 3HAHUI U UX HOCUTENEH; 0)
cnenupruyYecKre Mo3HaBaTENbHbIE 1IEJIU U 3a]]a41; B) OTpe/eICHHbIC (DYHKIIUU;
r) crienuuuecKkre cpecTBa MO3HAHUS U YUPEKACHUS; 1) POPMbI KOHTPOIIS,
SKCIIEPTHU3bI, OLEHKH HAYYHBIX JOCTHKEHHIA; €) OIIpe/eJeHHbIE CAHKIIUN 2,

B kadecTBe colnMaabHOTO MHCTUTYTA HayKa MPEACTaBIsieT co0oit ocoboe
CO00IIeCTBO, KOTOPOE (PYHKIITMOHUPYET HA OCHOBE COOCTBEHHBIX MPECTABICHUN
00 OOIIHOCTH IIeNIH, OTIMPAETCS HAa YCTOWYUBBIE TPATUIIUHU, aBTOPUTET U
CaMOOPTraHU3ALHIO.

e Hcropuyeckoe pa3BuTHE HHCTUTYHHOHAJIBbHBIX GOPM HAY4YHOH

AeSITeJIbHOCTH

B nounnyctpuansHom obuectse  (AHTUYHOCTH, Cpe/IHEBEKOBbE,
Bo3poxkaenue) Hayka (yHKIIMOHHPOBAJIA MPEUMYIIIECTBEHHO B HEMHCTH -
TyIHaTM3UpOBaHHON dopme. U XOTS OTenbHbBIC MOMBITKA WHCTUTYITHATA3AIIN
umenu Mecto (IImatoHoBckasi AkageMus B AHTUYHOCTH, CPEIHEBEKOBAs
KOpIopalusi y4eHbIX-MOHAX0B, akajeMuu Bo3poxaenusi), oHu Hocumu (par-
MEHTApHBIN XapaKTep U HE U3MEHsUIM o0uleil kapTuHbel. Hocutenu HaydHoro

22 Cm. dunocodus Hayky B Bompocax u oTeerax. Pocros n/]l, 2006. C. 332-333.
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Science as social institute

in Middle Ages — in practice of alchemists, was admixed with either religious, or
philosophical views.

Science as a social institute arose in Western Europe in the XVI-XVII-th
centuries due to the ripened necessity to serve the demand of the fast growth of
the capitalist production. From this same period it starts making claims for
certain autonomy in the system of the public division of labour. The specific
functions are fixed to science as a social institute, and the major one is a
production of the theoretical knowledge. The major precondition of science
formation as a social institute is the presence of regular education of the younger
generation. The history of science is intimately connected to history of the
university education, having a direct aim not just to give a system of knowledge,
but also to prepare people capable of intellectual work and scientific activity. At
last, the critical factor of the institutionalization of science was its
transformation in a profession since the XVII-th century (see about it topic 3).

e Academic communities and their historical types

On the basis of transforming of science into a profession various academic
communities were generated. Academic community is a community of
professional scientists (scholars). Members of academic community consider
themselves and are considered by others as the only people responsible for the
increase in the array of reliable knowledge, and for training students and
followers.

The idea of creation of academic communities and scientific academies as
an organizational form of their activity was put forward by F. Bacon. In the
XVII-th century, the first scientific academies were created: the London Royal
Society (1660), the Parisian Academy of Sciences (1666), Scientific Academies
in Berlin (1700), St.-Petersburg (1724), Stockholm (1739) and other European
capitals. Differentiation between science and metaphysics (philosophy), lack of
engagement from learning scholastic and theological problems was written
down in the organization charters of the academies. Communication science and
arts, crafts were emphasized. If at the beginning of the activity of an academy
there were no more than a few dozen of people, so, at the beginning XVIII-th
century, a few thousand scientists were working in Europe, and editions of
scientific journals were reaching thousands of copies.
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Hayka kak conmajibHbIii HHCTUTYT

3HAHUS HE MPEJICTABIISIIA ABTOHOMHOM OT JPYTrUX CyObEKTOB MO3HAHUS
COIMAIBLHOM TPYIIIbI, HE MPECIeI0BAIN CICIU(UUESCKUX TTO3HABATEIBLHBIX
uenei, He 00Jaanu CeuaIbHBIMU CPEACTBAMHU SKCIIEPTU3BI U OIIECHKH CBOMX
JTOCTH>KEHUH, COOTBETCTBYIOIUMU (hOpMaMH KOHTPOJIS U CaHKIUAMU. B
AHTUYHOCTHU HAy4HbIC 3HAHUS PACTBOPSIIUCH B CUCTEMaX HaTyphuiaocodos, B
CpellHEeBEKOBbE — B MPAKTUKE aTXUMHUKOB, CMEITUBAIIUCH JINOO C pPen-
TMO3HBIMH, TUOO ¢ (HUIT0COPCKUMU BO33PEHUSIMHU.

Hayka kak conuanbHblii HHCTUTYT Bo3HHUKJA B 3anaaHoi EBpomne B XVI-
XVII BB. B CBA3M ¢ Ha3peBIIIEH HEOOXOAUMOCTBIO 00CITYKUBAThH 3aMIPOCHl OYPHO
Pa3BUBAIOIIETOCS KAMUTAIUCTUYECKOTO MPOU3BOACTBA. IMEHHO ¢ 3TOT0
Nepuo/ia OHAa HAYMHACT MPETEHI0BATh HA ONIPEICIICHHYI0 aBTOHOMUIO B CUCTEME
00I1IECTBEHHOTO pa3JiefIieHUsl Tpy/1a. 3a HAYKOH KakK 3a COI[UaIbHBIM HHCTUTYTOM
3aKpeIUIoTCs crienuduyeckre GyHKINK, BaKHEHUIISH U3 KOTOPBIX SBISICTCS
IIPOM3BOJICTBO TEOPETUUECKOTO 3HAHUS. BaXkHenen mpeanocbuIKo CTaHOB-
JICHUS HAYKHU KaK COIMAILHOT0 MHCTUTYTA SBJSETCS HATMYUE CUCTEMATH-
4ecKoro o0pa3oBaHus MOAPACTAIONIETO MoKoJeHus1. Cama UCTOPHUS HAYKH TECHO
CBsI3aHa C UCTOPHEI YHUBEPCUTETCKOIO0 00pa30BaHusl, MMEIOLIEr0 HEMoCpe/I-
CTBEHHOM 3aJjayeil HE MIPOCTO Mepeayy CUCTEMbI 3HaHHM, HO U MOATOTOBKY
CIIOCOOHBIX K MHTEIJIEKTYaIbHOMY TPYAY U K HAyYHOU JIeATeTbHOCTH JIIOJIEH.
HakoHer, pemaronimm ycIioBUEM HHCTUTYIIMOHAIN3ALMN HAYKH CTaJIo €€
npeBpaitenue, HaunHas ¢ XVII B., B mpodeccuro (cMm. 00 aTom Temy 3).

e HayuHble coo0miecTBa M X HCTOPUYECKHE THIIbI

Ha ocnoBe Tpancdopmanmm Hayku B podeccrto chopMUpPOBATUCH
pasnu4HbIe HAy4HbIE coobmiecTBa. HayuyHoe coo01IecTBO — 3TO COBOKYITHOCTh
YUEHBIX MMPOPECCUOHAIIOB, OPTaHU3AIIMS KOTOPOM OTpakaeT crienuuxy
Hay4HOU Tipodeccun. UnieHbl HAYYHOTO COOOIIECTBAa CUUTAIOT ce0s U
paccMaTpUBalOTCs IPYTUMH B KAYECTBE €IMHCTBEHHBIX JIFO/I€H, OTBETCTBEHHBIX
3a YBEJIMUEHHE MACCHBa JJOCTOBEPHOIO 3HAHUS, OOYyUEHUE YUCHUKOB U
IIOCJIE10BATEIIEH.

Wnest co3ganmust HaydyHBIX OOIIECTB U HAYYHBIX aKaJeMUN KaKk
OpraHu3aluoOHHBIX (HOPM UX AesTenbHOCTH Obliia BeiABUHYTAa @. Boakonom. B
XVII B. coznarotcs nepBbie HayuHble akagemuu: Jlonnonckoe Koponesckoe
obmrectBo (1660 1.), [Napmwkckas Axamemus Hayk (1666 T.), HECKOJIBKO MO3KE
OCHOBaHBI HayuHbIe akanemMuu B bepmune (1700 r.), Cankr-IlerepOypre (1724
r.), Crokronbme (1739 r.) u npyrux eBporneickux cronuinax. B ycrtaBax
akazemMui ObUI0 3a)UKCUPOBAHO pa3rpaHUUYCHUE HAYKU U MeTadU3UKH
(bunocodun), TMCTAHIMUPOBAHHOCTH OT PACCMOTPEHHUS JIOTUKO-CXO0JIACTUYECKUX
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Science as social institute

In the XVIII-XIX-th centuries, science includes many scientific
disciplines and, therefore, disciplinary communities begun to form. The
disciplinary form of science organization appeared as invariant to social,
economic and cultural environment. To the present time there are no
organizational alternatives. Gradually a multi-level system of science has
formed where the communities exist at several levels. For instance, the
community of all representatives of natural science at the first level is a
scientifically-professional community of physicists, chemists, astronomers,
zoologists. The community of experts in organic chemistry is at the second
level. And the community of experts in protein chemistry, experts in physics of
solid body, and high energy physics, experts in radio astronomy and etc., among
them, are at the next levels. When we talk about mature disciplines the
membership in professional societies is more than sufficient signs of this
accessory.

In due course science becomes an independent branch of social activity of
secular scientists-professionals who graduated special faculties of universities
and institutes. "At the start of the XIX-th century there were about one thousand
scientists in the world, at the start of the XX-th century number of scientists
worked out already 100 thousand, and to the end of the XX-th of century were 5
million people. After World War Two there was a doubling of number of the
people occupied in science, in Europe during 15 years, in the USA — during 10
years, in the USSR — during 7 years".3

Functioning of the scientific communities on interdisciplinary basis,
which provides an appearance of new discoveries at the confluence of various
areas of knowledge became a following stage of the development of the
institutional forms of science. In the XX-th century, interdisciplinary
communities were formed. It is an organization of exploratory activity which
provides an interaction in a process of studying the same object of
representatives of various disciplines.

23 Stepin V. Philosophy of Science. Common issues. M, 2007. P. 151.
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Hayka kak conmajibHbIii HHCTUTYT

1 OOrOCIIOBCKHUX MPOOJIEM U MOJYEPKUBAIAch €€ CBSA3b C HCKYCCTBAMM U
pemeciiamu. Eciau Ha 3ape CBOEH IEATEIIbHOCTH aKaJeMUU HACUUTBHIBAJIN HE
0oJiee HECKOJIBKUX JIECSTKOB uelioBek, To k Hauany XVIII B. B EBpone paboTaio
YK€ HECKOJILKO THICAY YUYCHBIX, a TUPAKU HAYUHBIX KYPHAJIOB TOXOIUIHU J0
TBICSTYU IK3EMILISPOB.

B XVIII-XIX BB. HayKka y>Xe HACUUTHIBAET MHOKECTBO HAYUYHbBIX
JTUCHUIUIMH, U, COOTBETCTBEHHO, HAUMHAIOT  CBOE  (popMupoBaHUE
JTUCIUIUIMHAPHBIE coob1ecTBa. Jucuunirnapaas ¢opMa opranu3alnuu HayKu
OKa3ajlaCh MHBAPUAHTHON OTHOCUTENIBHO COIIMAIbHO-9KOHOMUYECKOTO U
KyJIbTYPHOT'O OKPY>KEHUSI M K HACTOAIIEMY BpEeMSs IPAKTUYECKU HE UMEET
OpraHU3aIMOHHBIX AIbTepHATUB. [I0CTENMEHHO CKIIaIBIBACTCSI MHOTOYPOBHEBAS
cUCTeMa HayKH, B KOTOPOIl cO00IIeCTBA CYIIECTBYIOT HA HECKOIBKUX YPOBHSX.
K npumepy: cooO1iecTBO Bcex MpecTaBUTENEH €CTECTBEHHBIX HAYK KaK
NEPBBII YPOBEHBb — YPOBEHb HAYUYHO-TIPOPECCHOHAIBHBIX COOOIIECTB (PHU3UKOB,
XUMHKOB, aCTPOHOMOB, 300JI0TOB U T. M. — COOOIIECTBO CIELHUATUCTOB TI0
OpraHUYeCKOM XMMHH, a CPEAN HUX, BO3MOXKHO, TI0O XUMUU OCITKOB,
CHEIUANKCTHI IO (PU3MKE TBEPOTO Tesia U (PU3UKE BHICOKUX IHEPIUi,
CIEUUAIIMCTHI IO paIMOACTPOHOMUU U T. A. Korna peub uaer o CloKUBIINXCSA
JTUCIUIUIMHAX, YWIEHCTBO B MPO(ECCHOHANBHBIX 00IIeCTBaX U YTCHHE
npodeccuoHaIbHBIX KYPHAIOB — BOT 00JI€€ YeM JI0CTATOYHBIE MPU3HAKU ITOU
IPUHAIJIE)KHOCTH.

Co BpeMeHEM HayKa CTAHOBUTCS CAMOCTOATENIBHOW OTPACIIbIO
OOIIECTBEHHOTO TPYyAa, KOTOPHIM 3aHUMAIOTCSI CBETCKUE YUCHBIE-
npodeccroHabl, OKOHYUBIIKE CTICIMATbHBIE (DaKyJIbTEThl YHUBEPCUTETOB U
uHCTUTYTOB. «K Havany XIX crosmeTusi B MUpE HACUMTHIBAIOCH OKOJIO 1 THIC.
YYEHBIX, K Hadasry XX B. X YUCIEHHOCTb cocTaBisiia yxe 100 ThiC., a K KOHIY
XX cronerus — 5 muH. [lociie Bropoit Muposoit BoliHbl yiBoeHHE unciia
JIOJIEH, 3aHATHIX B HayKe, npoucxoamio B EBpome 3a 15 ner, B CIIIA —3a 10
aer, B CCCP —3a 7 net»?.

CrnenyromuM 3TaroM pa3BUTH HHCTUTYIIMOHAIBHBIX (POPM HAYKH CTAJIO
(GYHKITMOHUPOBAHHUE HAYYHBIX KOJUIEKTHBOB Ha MEKIUCIUILTHHAPHONW OCHOBE,
KOTOpasi 00eCrieYMBaET MOSBICHUE HOBBIX OTKPBITUM HA CTHIKAX Pa3IMYHbIX
obmnacteit 3nanusa. B XX B. popMuUPYIOTCS MEXAUCITUTUIMHAPHBIE COOOIIECTBA,
TO €CTh TaKasi OpraHu3alus UCCIIeI0BATENIbCKOMN AESTEIbHOCTH, KOTOpAast
npeaycMaTpUBaeT B3aUMOJIEUCTBUE B U3YYEHUU OJTHOTO M TOTO K€ 00BEKTa
MpeACTaBUTENICH pa3TMYHBIX JUCHHUILIMH.

24 Crenuu B.C. ®unocodus nayku. O6uue npodnemsl. M., 2007. C. 151.
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Science as social institute

Science of the second half of the XX-th century roughly expands and
turns to the one of the major branch of social activity. The era of the "big
science» comes along. The career of a scientist is no longer rare. People, who
were engaged in science, were named "science officers”, "scientist”, and
“scholar”. If we calculate a total number of scientists lived on Earth from
Antiquity till the end of the XX-th century it will appear that 90 % from them
are our contemporaries. The number of science officers reaches 10 % of able-
bodied citizens in developed countries. On the average 5 % of state budget
expenditures allocates to ensure the science.

e Scientific schools and training of researchers

We can evolve scholar schools in science which can be a level of
disciplinary communities. A general intellectual (theoretical and methodical)
platform combines the members of school. The activity of scientific schools was
carried on the basis of the general exploratory program; its representatives use
consistent style of thinking. The special role of scientific school belongs to the
leader: within the limits of the scientific school the young explorers develop the
program under the direction of the leader, sustaining close dialogue between
each other, dialogue with teacher and other world. In the history of the world
science the scientific schools are known since Antiquity (Aristotle's Lyceum,
Plato's Academy, etc.).

Scientific school is admitted to the major form of the organization of
steady contacts between scientists. From the literature analysis it is possible to
draw a conclusion that scientific schools are the complex phenomenon. We can
find information about scientific schools in several cases. At first, with reference
to scientists. For example, A. loffe's Petersburg Physical-Technical High
School. An outstanding role in formation of domestic physics belongs to this
school. The role of the Moscow school of theoretical physics (were scientists
like L. Landau, I. Tamm worked) is not less significant. Secondly, with
reference to cities (the Tartu semiotic school, the Leningrad genetic school, the
Krasnoyarsk spectroscopic school, etc.). Thirdly, with reference to regions (the
Ural historical school, the Siberian geological school, Far East Volcano school,
etc.). Fourthly, with reference to the separate nations and the states (the Russian
astronomical school, the Polish scientific school, etc.). Fifthly, with reference to
separate branches of knowledge (scholar schools in mathematics; scholar
schools in chemistry, scholar schools in economy, etc.).
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Hayka kak conmajibHbIii HHCTUTYT

Hayka BTopoii monoBunbl XX Beka OypHO pa3pacTaeTcsi U IpeBpaIiacTcs
B OJIHY M3 BOXHEUIINX OTpacieit odectBeHHoro Tpyna. Hacrymaer spa
«Oonwioit Haykuy. [Ipodeccus yuenoro nepecraer ObITh peakoit. Jlroaew,
KOTOpbIE 3aHUMAIOTCS] HAYKOW, CTalN Ha3bIBaTh «HAYYHBIMU PAOOTHUKAMU.
Ecnu B3sTh 00111€€ YUCIIO YYEHBIX, )KUBLUIUX HAa 3eMJle OT APEBHOCTHU 0 KOHIIA
XX Beka, To okaxkercs, 4To 90 % u3 HUX — HAIIM COBPEMEHHUKH. B pa3BUTHIX
CTpaHaX YHUCJIEHHOCTb HAy4YHbIX pPaOOTHUKOB noxoauT 10l0 %tpyno-
CIIOCOOHOT0 HacelIeHUs, Ha oOecrieueHne HayKu B CpeiHeM BhljensieTcs 5 %
OIOKETHBIX PAacX0JI0B rOCyAapcTBa.

e HayuHble HIKOJIbI M MOATOTOBKA HAYYHBIX KA/IPOB

B Hayke BBIZICNSIOT U TaKue OpraHU3allMOHHBIC (POPMBI, KaK HAy4IHbBIC
IIKOJIbI, KOTOPBIE MOKHO BBIACIATH B KAUE€CTBE MOYPOBHS TUCHUTUIMHAPHBIX
coob1iecTB. B mpeMeTHO-I0r14eckoM IJIaHe YWICHOB HIKOJIbl 00bEIUHSET
oOlast MHTEIJIEKTyallbHast (TeopeTuyecKkas U MeToin4YecKas) miaTdopma.
JlesiTeNnbHOCTh HAYYHBIX IIKOJ IPOUCXOIUT Ha OCHOBE OO0IIei
UCCJIEA0BATEIBCKON MPOrPAMMBI, €€ MPEICTABUTEIN UCITOBEAYIOT €IUHbIN
CTWIb MbITIeHus. Ocobasi posib B HAYYHOM IIKOJIE TPUHATICHKUT
PYKOBOIUTENIO: IMEHHO B paMKaxX HAyYHOM IIKOJIbI MOJIO/bIE UCCIIEI0BATENN
0J1 PYKOBOJICTBOM JIUJIEpA pa3padbaThiBalOT MPOTrpaMMy, MOJAEP>KUBas TECHOE
oOlIieHue Kak JApyr ¢ APYroM, Tak U 4epe3 YUUTelNs ¢ OCTaIbHBIM MUpOM. B
UCTOPUHM MUPOBOM HAYKW Hay4YHBIE IIKOJIBI U3BECTHBI CO BPEMEH aHTHYHOCTH
(mkona ApuctoTens, mkosa [lnatona u ap.).

Hayunas mikosa npusHaeTcst BakHe#e opmMoit opraHnuzauu
YCTOMYMBBIX KOHTAKTOB MEXKAY YUeHbIMU. M3 aHan3a IuTepaTypbl MOKHO
CeNaTh BBIBOJ, YTO HAYYHBIC IITKOJIBI — CIIOKHBIM ()EHOMEH, B TUTEPATYPE O
Hay4HbBIX IIKOJaX TOBOPAT B HECKOJIBKHUX CITy4asiX: BO-IMIEPBBIX, IPUMEHUTEIBHO
K OTIENbHBIM yueHbIM. Hanmpumep, netepOyprckas pusnyeckas mkosa
A.®. Modde. IToii mkoIe MpUHAIIICKHUT BHIJAIOMIASACS POJIb B CTAHOBICHUU
oTeuecTBeHHOM ¢u3nku. He MmeHee 3HaunMa pojib MOCKOBCKOM TITKOJIBI
TEOPETUYECKON (U3HKH, B Pa3BUTHE KOTOPOW BHECTU OTPOMHBIN BKIIA] TAKUE
yuensle, kak JI.JI. Jlanmay, M.E. Tamm u ap.; BO-BTOpPBIX, TPUMEHUTEIBHO K
ropogaM (TapTyckas CEMUOTHYECKasl IIKOJIA, IECHUHTPAJCKasi TeHETHYeCKast
IIKOJIa, KPACHOSAPCKAas CIIEKTPOCKONMYECKas IIKoIa U T. 1.); B-TPETbUX,
MIPUMEHHUTENIBHO K PerHoHaM (ypaibCKasi UCTOpHYECKas IIKOJIa, CUOMpPCKas
reoJIoruueckas 1KoJia, JadbHEBOCTOYHAS BYJIKAHOJOTHMYECKas 1IKOJIA U T. [I.);
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Scholar school inherently shows an effective model of education as a
translation, having purely subject maintenance, cultural norms and values (in
this case academic community) from the older generation to the younger.
Scholar school is the tool of education research style of thinking, a certain mean
of approach to the problems. Scholar school is an organization of close,
constant, informal dialogue of scientists, an exchange of ideas and discussions
of results.

Scientific schools peculiar characteristics such as initiative, self-reliance,
the existence of the internal momentum of development, dedication,
perseverance belief, dissatisfaction by what was reached. Scientific self-
determination, self-identification of a member of a group, revealing and
strengthening of his social role at school, and designing of exploratory activity
of everyone as parts of the general are extremely important for them.

e Historical development of methods of translation of scientific knowledge

Forms of translation of knowledge in culture can be variable in history.
V. Stepin distinguishes the leading forms of translation of scientific knowledge:
the book (the manuscript, the folio); the correspondence between scientists; the
article publications in scientific magazines®.

In science of the XVII-th century the main form of consolidation and
translation of knowledge was a book, where a scientist should present his results
of research of any specific scientific problem, and construct his own system of
the sum of things. Put this another way, his research should have a universal
character, and is supposed to make additions (changes) into existing world view.
At that time was considered that we can give interpretation to the private
phenomena using only the basis of reversion to the fundamental, philosophical
establishments of existence.

However, as it was shown by the further development of a science,
scientists have experienced an acute need for a discussion of the research
process.

25 Stepin V. Philosophy of Science. Common issues. M., 2007. Pp. 146-148.
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Hayka kak conmajibHbIii HHCTUTYT

B-4ETBEPTHIX, MPUMCHUTEIHHO K OT/ICTLHBIM HAIUSAM U TOCYIapCTBaM
(poccwuiickast acTpOHOMUYECKas MIKOJIa, MOJIbCKas HAyKOBEAUECKas IIKOJIa U T.
71.); B-TIATBIX, MPUMEHUTEIHHO K OTJEIBHBIM OTPACIISIM 3HAHUS (HAyYHBIS
IITKOJIBI B MATEMATUKE; HAYYHBIC IITKOJIBI B XUMHUHU, HAyYHBIC IIIKOJIbI B
SKOHOMHUKE H T. 11.).

Hayunas mikona o cBoei cyTH siBiseT co0oi »(phekTUBHYI0 MOJIeb
o0pa30oBaHUs KaK TPAHCISAIHMH,IIOMUMO YHUCTO MPEAMETHOTO COJCpKaHUS,
KyJIbTYPHBIX HOPM U IIEHHOCTEH (B TaHHOM CJTy4ace HAyYHOTO COOOIIECTBa) OT
CTapIero MOKOJICHHsI K MiaameMy. HayuHas mkona siBisieTcsl MHCTPYMEHTOM
BOCIIMTaHUS UCCIICIOBATEIBLCKOTO CTUIISI MBIIIICHHUS, ONIPEICICHHOTO CIIoco0a
nojxoja k mpobiemam. HayuHas mikosia  — 3TO opraHu3aius TeCHOTO,
MOCTOSIHHOTO, He()OPMaJIbHOT'O OOIIEHUS YYEHBIX, OOMEHA UJICSIMU U
00CYXJICHUS pe3yIbTaTOB.

Hay4HBIM 1TKOJIaM CBOMCTBEHHBI TAKHE XapaKTEPUCTUKU KaK
WHUITMATUBHOCTD, CAMOCTOSATEILHOCTD, HAJIMYNE BHYTPEHHETO UMITYJIbCa
Pa3BHTHSL, 1IEJICYCTPEMIICHHOCTD, CTOMKOCTD YOCKACHHH, HEYI0BJICTBOPCHHOCTD
JTOCTUTHYTHIM. JJI1 HUX KpaliHe BaXKHO Hay4YHOE CaMOOMpeeIeHHE,
caMOMICHTU(DUKAIMS YWIeHA KOJUIEKTUBA, BBISIBIICHUE U YKPEIUIEHUE €ro
COILIMAJILHOM POJIH B IIKOJIE, TPOEKTUPOBAHKE HCCIIEIOBATEIbCKOM
NESTENBHOCTH KaXKI0TO KaK 4acTu OOIIero.

e lcTropuyeckoe pa3BuTHe ClIOCO00B TPAHCIAIMN HAYYHBIX 3HAHUM

@DopMBbI TPAHCIISIUU 3HAHUSA B KYJIBTYPE OTIMYAIOTCS UCTOPUIECKOM
n3MeHunBocThi0. B.C. CtenuH BhIACNACT chAeAyrolue Beaymue GopMbl
TPAHCISALUYA HAYYHBIX 3HAHUN: KHUTA (MAHYCKPHIIT, ()OJIMAHT); TIEpEenrcKa
MESKly YYEHBIMH; TyOIUKAIIMK CTaThU B HAYYHBIX KypHAIax2,

B nayke XVII Beka riaBHoM (HopMoOii 3aKpeTUICHHS ¥ TPAHCIISAIINH 3HAHUH
Obl1a KHUTA, B KOTOPOU YUCHBIN JOJDKEH OBLI HE TMPOCTO U3JIOKHUTH PE3yIbTaThl
MCCJIeI0BaHUS KaKON-THO0 YaCTHOHAYYHON MTPOOIEMBI, & TOCTPOUTH
COOCTBEHHYIO CUCTEMY MUPO31aHus. IHbIMU cTIOBaMU, €T0 UCCIIEIOBAHUE
JIOJIKHO OBLIO HOCUTh YHUBEPCAIBHBIA XapaKTep, BHOCUTD JOTIOTHEHUS
(M3MEeHEeHNs) B CYIIECTBYIOINIYIO KApTUHY MUpa. B TO BpeMs cuuTanoch, 4To
J1aBaTh TPAKTOBKY YaCTHBIM SIBIICHUSM MOXHO TOJIBKO Ha OCHOBE OOpAIICHHS K
byHIaMeHTanbHbIM, GUI0CO(HCKIM OCHOBAHHSIM OBITHS.

OpnHako, Kak MoKa3ajo JajdbHeHIee pa3BUTHE HAYKH, YUCHBIC UCTIHI THIBAIIN
OCTPYIO TOTPEOHOCTH B OOCYKJEHUU CaMOT0 MPOIlecca UCCIISTOBAHUS, a TaKas

26 Crenuu B.C. ®unocodus nayku. O6uue npodnemsl. M., 2007. C. 146-148.
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And such form of translation as a book only allowed the discussion of the
final result. The answer to similar demand was the occurrence of such form of
consolidation and translation of knowledge as the correspondence between
scientists in the XVII-th century. Letters served not only to friendly dialogue of
scientists, they simultaneously contained the description of their researches,
methods and intermediate results. Latin language was the universal language;
this allowed including many European countries in the general communicative
space.

Down the line, in process of excavation of specialization of scientific
activity, and formation of academic communities of explorers and experts there
were scientific magazines for information exchange. Communication between
scientists starts to be carried out not in Latin, but in a national language. An
article in magazine allowed accelerating process of translation of knowledge
because it required much less time on its writing in comparison with a book.
More over, it is oriented to much wider audience, rather than a letter addressed
to the concrete person. Its basic function is to reveal the new knowledge, based
on the support of the previous one.

Besides, the process of translation of scientific knowledge is based on
technologies of communication (which can be a monologue, a dialogue, a
polylogue). Translation of scientific knowledge in traditional sense allocated a
huge place to the teacher, professor who gave the knowledge essence to the
apprentices. The teacher bore an institutional load, i. e. system of the approved
samples regulating variety of knowledge. The apprentice should seize and reveal
senses, "desobjectify” the maintenance and starts the autocommunication
mechanism using applications knowledge to his own actions.

e Science computerisation

Information technology makes essential influence on the translation of
scientific knowledge in the modern society, enhancing possibilities of the person
in business of transfer, accumulation and elaboration of information.

Obvious advantages of information technology are huge volume of
information and unimaginable speed of its translation and processing. Due to
information technology, the available knowledge is transformed to information
resource of a society, and is reproduced and conserved. Unprecedented
conditions of increasing the level of erudition, enlightenment, intellectual
culture of people are created.
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Hayka kak conmajibHbIii HHCTUTYT

dopma TpaHCIALMN KaK KHUATA MO3BOJISIIA TOJIBKO MPEIBIBUTH M OOCYAUTD yKe
TOTOBBIN, KOHEUHBIN pe3yabTaT. OTBETOM Ha MOJOOHBIN 3a1IPOC SIBUIOCH
Bo3HUKHOBeHUE B XVII| B.Takoll (opMbl 3aKperieHns U Nepeadn 3HAaHUM Kak
nepenrcka MeXxay yudeHbIMU. [IiuchbMa ciyKuinm He TOJBKO IPYKECKOMY
OOIICHHIO YYCHBIX, OHH OJTHOBPEMEHHO COJEPKAIH OMHCAHNUE TTPOBOIUMBIX
WUMU UCCIIEA0BAHNH, UCIIONIB3yEeMbIX METOIOB M IPOMEKYTOUHBIX PE3yIbTaTOB.
YHUBEpCaIbHBIM S3BIKOM TaKOW MEPEMICKU ObLTa JTaThIHB,YTO MO3BOJISIO
BKJIIOYATH B 00111ee KOMMYHHUKATHBHOE MPOCTPAHCTBO YUEHBIX MHOTHX
EBPOMNEHCKUX CTPaH.

B nanbHeiiem, mo Mepe yriryoJieHus CielnaaIn3aui HayYHOH
JesTeNbHOCTH, 00pa30BaHUsI COOOIECTB UCCIEA0BATENEH-CIIEIMATTUCTOB
HOSIBIISIIOTCS HAYYHBIE KypHAIIBI, 4epe3 KOTOPbIe POUCXOAUT 0OMEH
nHpopmarmeit. KoMMyHHKAITMN MKy YICHBIMH HAYMHAIOT OCYIIECTBISITHCS
HE Ha JIATBIHU, a HA HAIIMOHAIBHOM si3bIKe. CTaThsl B )KypHaJe MO3BOIHIIA
YCKOPUTH MPOIIECC TPAHCIISAINY 3HAHUS, TIOCKOJIBKY Ha €€ co37aHue Tpedyercs
ropasao MEHbIIIe BPEMEHH 110 CPaBHEHUIO C KHUTOM, OHA o0OpalieHa K ropas3io
OoJee MUPOKOI ayTUTOPUH, HEXKEIIU MMUCbMO, aJJPECOBAHHOE KOHKPETHOMY
yesioBeKy. Ee ocHOBHast pyHKIUS — penpe3eTaiysi HOBOro 3HaHUs, IPeIIo-
Jararoliasi ornopy Ha IpealecTBYIOIIEE.

Kpowme Toro, ciegyer OTMETHTb, YTO MPOIIECC TPAHCISALUN HAYYHOTO
3HAHMSI ONTUPAETCS HAa TEXHOJIOTUU KOMMYHUKAILIUU, KOTOPhIE MOT'YT ITPOSIBUTHCS
KaK MOHOJIOT, IMAJIOT, TOJIUJIOT. TpaHChsya HayqHOTO 3HAHUS B TPaJlu-
IIMOHHOM CMBICJIE OTBOJIMJIA OTPOMHOE MECTO (PUTYpe yUUTeNs, IpernogaBaTes,
KOTOPBIN MepeaBai CyTh 3HAaHUSI CBOMM yUEHHUKaM. YUuTelb Hec Ha cebe
WHCTUTYIIHMOHATBHYIO HATPY3KY, T. €. CUCTeMY 00pa3li0B-3TaJIOHOB, YIOPSI0-
YUBAIOIMX MHOTOOOpa3re 3HaHMs. YUEHUK JIOJKEH CXBAThIBATh U BBISIBIISTH
CMBICIIBI,  «pacTpPeIMEYNBATHY COJIEPKAHKE U 3aITyCKATh MEXaHU3M
ABTOKOMMYHHKAIIUH, TO €CTh TPUMEHEHHS 3HAHUN K COOCTBEHHBIM JICHCTBUSIM.

e KomnbloTepusanus HayKH

Cy1iecTBeHHOE BIMSIHUE HA TPAHCISIIIUIO HAYYHOTO 3HAHUS B
COBPEMEHHOM OOIIIECTBE OKa3BbIBAIOT MH()OPMAIMOHHBIE TEXHOJIOTHH,
KayeCTBEHHO M KOJMYECTBEHHO YCHJIMBAIOIINE BO3MOKHOCTH Y€JIOBEKa B JENIe
nepeaadn, HaKOIICHUS! U 00paboTKH HHPOPMAIIUH.

OdeBuaHBIC TPEUMYIIIECTBA HHPOPMAITMOHHBIX TEXHOJIOTUN — OTPOMHBIN
o0BeM nHbOpMaIK 1 HeBOOOpa3uMasi CKOPOCTh €€ TPAHCIISIIINN U 00pabOTKH .
bnaromapst nuH(GOTEXHOJIOTHAM UMEIOIINECs 3HAHUS TPeoOpa3yroTcs B
MH(OPMALIMOHHBIN pecypc 001IecTBa, nepeaarTcs u coxpanstores. Co3narorcs
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The rapid expansion of the Internet democratizes access to circulating
information that allows controlling information in the problem areas of research.
So, in particular, all materials study biomedical problems at the request of the
scientific community on a mandatory basis are placed on the Internet.

In process of appearance of more and more perfect modifications of
computers, software products, explorers more widely are involved in virtual
ways of interaction; direct dialogue is changed with the Internet. It extends the
number of participants of communication, formalizing their communication,
reducing the importance of non-verbal interpersonal communication of
scientists.

Along with it the abundance and the variety of information presented in a
world information web with ambiguity of its assessments essentially,
complicates the formation of uniform scientific picture of the world. Expansion
of addressless and anonymous web technologies leads to mixture in one
«informative mash» of the most different information fragments that inevitably
leads to serious difficulties in selection of scientific knowledge.

e Science and economy, science and government

The science and business activity always relate to each other. As marked
M. Weber, business from the first steps was based on the scientific knowledge
(for instance, on geographical or mathematical) and on the technical inventions
based on this knowledge. Science "was receiving strong stimulation from the
capitalist interests and its practical embodiment"?’. However, the relationship
between science and economy cannot be considered flawless. The thing is that
science in a huge degree financially expensive enterprise. It demands huge
capital investments and is not always profitable in fine-bored economic,
utilitarian sense. And from here there is a selective interest of business to
science. For example, application-oriented sciences, serving the production, can
hope for a fraction in allocation of its financial resources. The situation when the
fundamental research with unproductive practical yield is more complicated.
Fundamental science directly depends on volumes of budgetary financing and
presence of the state plans and programs.

2! \Weber M. On Protestantism and Capitalism // Theories of society V. 2. New York: The
Free Press of Glencoe, 1961. P. 1253-1265.
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Hayka kak conmajibHbIii HHCTUTYT

OecnpeleIEHTHbIE YCIIOBUS MOBBIILIEHUE YPOBHA 00pa30BaHHOCTH, IPOCBE-
LHIEHHOCTH, UHTEJUIEKTYaIbHON KYJIBTYPHI JIOHECH.

CrpemurenbHoe pacmuupenue cetu MHTepHET 1eMOKPATU3UPYET TOCTYI K
HUPKYJIUPYIONIEH B HEMl HH(POPMaLIMK, YTO B CBOIO OYEPEIb MO3BOJISET
MH(OPMAIIMOHHO KOHTPOJIUPOBATH UCCIAEAOBAHMS B MPOOJIEMHBIX 00JIaCTAX.
Tax, B 4aCTHOCTH, BCE€ MaTepHalibl U3y4eHUs] OMOMETUIMHCKUX IPOOJIEM 110
TpeOOBaHMIO HAYYHOTO COO0IECTBa B 00s3aTEIbHOM MOPAJIKE pa3MEIatoTcs B
WNHurepnere.

[To mepe nosiBneHust Bce 0oJiee COBEPIICHHBIX MOIU(DUKAIIUI
KOMITBIOTEPOB, TPOrPaMMHBIX ITPOTYKTOB, UCCIEA0BATEIN BCE LINPE BOBJIE-
KaloTCsl B BUPTYaJIbHbIE CIIOCOOBI B3aMMOJIEMCTBHSI, HETIOCPEICTBEHHOE 001I1e-
Hue 3amensercs MaTtepHeToM. OH HEBUAAHHO PACIIUPSET KPYT YYACTHUKOB
KOMMYHHUKaIIMH, OJTHOBPEMEHHO BepOanu3ys u popmanuzys ux oOlieHue,
CHUKasi 3HAYMMOCTb HEBEPOATbHBIX MEXKIMYHOCTHBIX KOHTAKTOB YYEHBIX.

Hapsiny ¢ atum oOuimre u MHOrooopasue uHdopmaiuu, rmpeacTaBlIeHHOE
B MUPOBOM MH()OPMAIIMOHHOMN MMayTHUHE, BKYIIE C HEOJHO3HAYHOCTHIO €€ OLIEHOK
CYLIECTBEHHO YCJIOXHSAET (OPMUPOBAHUE €ITMHON HAyYHOU KapTHUHBI MUpa
DKcrnaHcusl BeO-TeXHOJIOTuM, 0e3a1peCHbIX U aHOHUMHBIX, IPUBOAMT K
CMELICHUIO B OIHY  «IIO3HABaTEJIbHYI OKPOIIKY» CAMBIX Pa3HBIX 110
3HaYMMOCTH U NMPO(eCCUOHAIBHON OTHECEHHOCTH (parMeHTOB HH(OpMaLINH,
YTO HEMHHYEMO MIPUBOJUT K CEPbE3HBIM 3aTPYJHEHHUSIM B OTOOPE HayYHOT O
3HAHMSL.

e Hayka n 3k0HOMHKA, HAYKA U BJIACTh

Hayxka n nmpeanpruHUMaTeabCTBO BCEI/Ia OKAa3bIBAIA APYT HA Ipyra
npsaMoe BiausHue. Kak ormeuan M. BeGep, npeanpuHUMaTeIbCTBO C IEPBBIX
IIaroB ONMUPAJIOCh HA HAYYHOE 3HaHUE (HampuMep, Ha reorpaduyeckoe uiu
MaTeMaTU4YeCKOE) U, HA OCHOBaHHBIE HA TOM 3HAHUU TEXHUYECKUE
n3zooperenus. Hayka ke «mosyyana CUIbHYIO CTUMYJISILIUIO CO CTOPOHBI
KaIHTAIHCTHIECKMX MHTEPECOB U UX IPAKTHIECKOTO BOILIOMEH s » 28, OqHako
OTHOILIEHUS] HAYKH U YKOHOMUKH HEJIb3s CUUTATh OecripoOiaeMHbIMU. Jlero B
TOM, YTO HayKa B OTPOMHOI1 cTeleH! (PMHAHCOBO 3aTpaTHOE MPEANpUATHE, OHA
TpeOyeT OrpOMHBIX KalIUTAJIOBIOKEHUI U TaJIEKO HE BCEr1a SABIIAETCS
NpUOBLTEHOM B Y3KO IKOHOMUYECKOM, YTUIUTAPHOM CMBICIIE. A OTCIOAA U
uHTepec Ou3Heca K Hayke uzdbupareneH. K nmpumepy, npukiagHble HAyKH,
o0cCTy>KMBasi MPOU3BOJICTBO, MOT'YT HAJIEATHCS HA JIOJIIO B PACIIPEICTICHUH €T0

28 Weber M. On Protestantism and Capitalism // Theories of society. V. 2. New York: The
Free Press of Glencoe, 1961. P. 1253-1265.
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The main organizational form of symbiosis of business and science is
scientific parks, science regions, technopolises and business incubators. They, as
a rule, are created on a basis of universities and based on their scientific
potential. Activity of scientific parks is constructed on the basis of four corner
principles from which realization equally win both: science and business. First,
we need the maximally congenial conditions for the high technology production,
innovative business and, thus, scientific and technical progress. Secondly, we
need the maximum rapprochement, including territorial, of sciences, production
and business. Thirdly, we need the affiliation under one roof of firms developing
various kinds of high technology production that allows creating the conditions
for a productive exchange of ideas and experience, to reach “effect of
agglomeration”, etc. Fourthly, we need the building of “hothouse™ conditions for
development of ideas, the maintenance of incubation interval with it — "the
childhood™ season.

Government and science are institutes of a modern civilization from
which dynamics of development of society and state depend in a huge degree.
From point of view of the state and the government the science should serve
enlightenment business, should do discoveries and give prospects for economic
growth. However, rigid dictatorship of the government is unacceptable. Suffice
to recall the history of ideological interference of science and government in
Russia of the Soviet period. On the one hand, government spared no expense on
military industrial juggernaut, development of which is not represented without
a constant progress in whole variety of applied and fundamental directions of
science. On the another hand, in imagination of the party and government bosses
the scientists were the same "small screws™ and obedient "improvised of
parties”, as writers, engineering and technical personnel, journalists. As a result,
for instance, we have exterminated the genetics, have missed the computer
revolution, have lost a lot because of stagnancy and limitation of our political
management which simply could not perceive that the public progress is defined
not by class struggle, but scientific and technical achievements.
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¢rHaHCOBBIX pecypcoB. CioxkHee 00CTOUT A0 ¢ PyHTIaMEHTATbHBIMU
HCCIIEOBAHUSMU, IPAKTUYECKUI BBIXOJ KOTOPBIX HEMPEACKA3yeM U HE MOXKET
OBITH HAIIPSIMYIO CBSI3aH C €r0 YCIEIIHBIM TEXHOJIOIMYECKUM IPUMEHEHUEM.
dyHaaMeHTagbHas HayKa HaIpsSIMYIO 3aBUCHUT OT 00bEMOB OI0JIKETHOTO
(MHAHCUPOBAHUS M HAJIMYMS TOCYIaPCTBEHHBIX IJIAHOB U MPOTPaMM.

['naBHO# opraHu3allMOHHON GOpMOIN CUMOMO03a MPEANPUHUMATEIBCTBA C
HAayKOW cenyac SBJIAIOTCS Hay4YHbIE MapKHU, a TAKXKE POJCTBEHHBIE UM
CTPYKTYpPbl — PETHOHBI HAYKH, TEXHOIOJIUCHI U OM3HEeC-uHKyOaTophl. OHU, KaK
PaBUIIO, CO3/IA0TCS HA 0a3e YHUBEPCUTETOB U OMUPAIOTCS HA UX HAYUHbBIN
noteHuuani. JesTenbHOCTh HayYHBIX TAPKOB CTPOUTCS HA OCHOBE YETBIPEX
KpaeyroJibHbIX IPUHIHUIIOB, OT PEAIM3aLUHA KOTOPBIX B pABHON Mepe
BBIMTPBIBAIOT U HayKa, U Ou3Hec. Bo-nepBhIX, cO3/1aHNe MAKCUMATIBHO
0JIarONPUATHBIX YCIOBHM JIJI1 HAYKOEMKOTO MTPOU3BOICTBA, MHHOBAIIMOHHOTO
Ou3Heca U, TakuM 00pa3oM, HAyYHO-TEXHUUECKOTro mporpecca. Bo-BTopbhIx,
MaKCHMaJIbHOE COJIMKEHUE, B TOM YUCIIEe U TEPPUTOPHATBHOE, HAYKH,
IPOM3BOJICTBA U OM3Heca. B-TpeTbrx, 00beIuHEHUE MO/ OJTHOM KpbIlIeH Gpupm,
pa3pabaThIBAIOIINX PA3TUYHBIE BUBI HAYKOEMKOU MPOJYKIIMH, YTO IMO3BOJISET
co3aTh YCJIOBHS JIsi TPOYKTUBHOTO OOMEHA UIESIMU U OTIBITOM, JJOCTUYh
«hdexra arnomepanu» u T. 1. B-ueTBepThIX, cO3aHue I pa3BUTHS UACH
TEIUTMYHBIX YCIIOBUM, oOecTieueHne UM HHKYOAIIMOHHOTO NIEpHoia — Meproa
«JIETCTBa», B KOTOPOM HJIEH HYX AAIOTCS TaK ke, KaK  JII0JIU, U, Oyaydu
BBIOPOIIIEHHBIMU Ha PHIHOK B HE3PEJIOM BO3PACTE, MOTYT TaM HE BBIKHT.

Bnacts 1 Hayka — 3TO T€ HHCTUTYThl COBPEMEHHOU IIUBUIIU3ALUN OT
KOTOPBIX B OTPOMHOM CTENEHU 3aBUCUT JUHAMUKA MMPOLECCOB Pa3BUTHUS
oOmrecTBa u rocynapctsa. C TOUKM 3peHUsI TOCYAapCTBa U BIACTH HayKa
JOJIKHA CITY>KUTh J€1y MPOCBEIICHHUS, JOJIKHA J€JIaTh OTKPBITHS U
IIPETOCTABIATh NEPCIEKTUBBI AJI1 SKOHOMUYECKOT0 pocTa. OIHAKO KECTKUIMA
JIUKTAT BJIACTU HenpuemseM. J[0CTaTOYHO BCIIOMHUTD UCTOPUIO UIEMHOTO
CTOJIKHOBEHHSI HAYKH U BJIACTH B Halllel CTpaHe cOBETCKOro nepuonaa. C oqHoM
CTOPOHBI, BIACTh He kanena cpeacts Ha BIIK, pazButue kotoporo He
IIPEICTaBUMO 0€3 MMOCTOSIHHOTO MPOrpecca B LEJIOM pse MPUKIATHBIX U
dbyHIaMeHTanbHBIX HaMpaBiaeHu Hayku. C Ipyroil — B MPeICTaBICHUN
MapTUHHO-TIPABUTEIbCTBEHHBIX OOH3 YUEHbIE ObLIIM TAKUMHU K€ «BUHTUKAMU» U
MOCIYIIHBIMHU «IIOJIPYYHBIMH NapTUW», Kak nucarenu, UTP, xxyprHanuctel. B
pE3yNbTaTe MBI, HATPUMEDP, UCTPEOMITH TEHETHKY, MTPO3EBaTTN KOMITBIOTEPHYIO
PEBOIIOLNIO, MHOTO ITOTEPSIIN U3-3a KOCHOCTH M OTPAaHUYEHHOCTH HAIIETO IOJIN-
TUYECKOI'0 pPyKOBOJICTBA, KOTOPOE ITPOCTO HE MOTIJIO MOHSTh, UTO OOLIECTBEHHBIN
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Science as social institute

Science development is impossible without liberalism and freedom from
imperious establishments. At the same time government structures are
responsible for decision making for development of direction or project, and for
its possible consequences. Thus, the goal of government is to sustain and
cultivate sensible, constructive forces and ideas, to form the congenial
competitive sphere for activity of scientists. One of the tendencies, displayed in
a modern state policy, is attraction of science officers in government. The above
Is also true for the European states, and also for the USA. In these countries
there is a whole army of sociologists, political scientists, psychologists who
discuss state system problems, ordinary involving in discussion of mass-media.
As a result of this discussion there is a verdict which goes to the government for
discussion and acceptance. What’s interesting is that such system of the
"government’ corrections" does not discredit it, but on the contrary, makes it
more correct, more flexible and as a result steadier.

At the same time science has specific purposes and problems. For
academic communities it is unusual to involve government for the solving pure
scientific questions. It is necessary to notice that fundamental sciences have
more autonomy in comparison with the applied ones. This results from the fact
that they are focused on studying of laws of objective reality, and the applied
ones are meant to answer their specific goals which appose before them
production.

Key terms

Academic communities are communities of the scientists-professionals, which
organization reflects specificity of scientist profession.

Scientific school is the organized and operated scientific structure, aggregated
by exploratory program, uniform style of thinking and headed, as a rule, by
outstanding scientist.

Social institute is a functional complex of norms, principles, rules, models of
behaviour controlling activity of the person.
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Hayka kak conmajibHbIii HHCTUTYT

Mporpecc onpenesnseTcs He KJIaccoBoi 00pb0oii, a B IEPBYIO OYEpelb HAYUHO-
TEXHUYECKUMU JOCTUKEHUSIMHU.

Pa3BuTue Hayku HEMBICTUMO 0€3 U3BECTHOTO JIHOepanu3Ma u cCBOOOAbI OT
BJIACTHBIX YCTAHOBJIEHUN. BMecTe ¢ TeM BlacTHbIE CTPYKTYpPbl OTBETCTBEHHBI 3a
MPUHATHE PELIEHUH O Pa3BUTHH TOIO UM MHOTO HANpPaBJICHUS WM MPOEKTa, 3a
€ro BO3MOXHbI€ nocnencTsus. [Ipu 3ToM 3a1a4a BIacTu - NOAAEPKUBATH U
KyJIbTUBUPOBATh 3/paBble, KOHCTPYKTUBHbBIC CUIIBI U UAEH, POPMUPOBATH
0JIaronpuATHYIO KOHKYPEHTOCTIOCOOHYIO Cpey JUIsl IeSITEIbHOCTH YUEHBIX.
OnHol U3 TeHIEHLUN, TPOSBIISIONINXCS B COBPEMEHHOM TOCY/1apCTBEHHON
NOJIMTUKE, SBIISIETCS MPUBJICYCHUE HAYUYHBIX PAOOTHUKOB K yIPABICHUIO
rocyaapctBoM. OcoOEHHO 3TO OTHOCUTCS K EBponeickum rocyiapctsam, a
takke K CIIA. B 3Tux cTpaHax CymecTBYeT 1eas apMHusi COLIMOJIOTOB,
MOJIUTOJIOT OB, TICUXOJIOTOB, KOTOPBIE 00CYkAA0T MPOOIEMbI TOCYJaPCTBEHHOTO
yCTpOKCTBa, OOBIKHOBEHHO TIpUBJieKas k oocyxaenuto CMU. B utore
00CYXXJIeHHUS TOSBIISICTCS BEPAUKT, KOTOPHIN HAMIPABIISICTCS BIACTSIM JIJIst
00CYXJIeHUS U MPUHATUA. UTO MHTEPECHO, TaKasi CUCTEMa «UCIpaBICHUN
BJIACTH» HE TOJIBKO HE JUCKPEIUTHPYET €€, HO Ha000poT, JenaeT ee Ooee
IpaBUIbHOM, O0Jiee THOKOM U B UTOTE 0O0JIee YCTOMYNBOM.

BMmecte ¢ TeM y HaykH ecTh CBOU cliennrueckue 1eNd U 3a1auu, JJis
HAYYHOTO COOOIIECTBA B IIEJIOM HE XapaKTepHO MPUBJIEKATh BIACTHbHIE
WHCTAHIMY JJIA pelieHus cyry0o HayyHbIX mpobiem. [lpu sTom crnenyer
OTMETHUTH, YTO (PyHIaMEHTaIbHbIC HAYKH 00J1aat0T O0IbIICH aBTOHOMUCH B
CpPaBHEHHUH C MPUKIATHBIMU. ITO OOBICHSAETCS TEM, YTO OHH B IIEJIOM
HAIPABJICHBI HA N3YYCHHE 3aKOHOB OOBEKTUBHOM PEaTbHOCTH, a MPUKIIATHBIC
JOJIKHBI OTBEYATh TEM KOHKPETHBIM LEJSIM, KOTOPBIE CTaBAT MEPE]l HUMU
IPOU3BOJICTBO, CIOCOOCTBOBATH M3MEHEHHUIO CBOMCTB OOBEKTOB B HY)KHOM JIJIsI
HEro HanpaBJICHUU.

OcCHOBHBIE TOHATHUA

Hayunoe c0001ecTBO — 3TO0 COBOKYITHOCTh YUEHBIX-TTPO(ECCHOHAIOB, Opra-
HU3AIUs KOTOPOU OoTpakaeT crieruuKy HaydHOH PO eCCHH.

Hayunasi mikosia — opraHn3oBaHHas ¥ ympasiisieMasi HAydHasi CTPYKTYpa,
o0BeIMHEHHAS UCCIIEIOBATEIHCKOM MPOTPaMMOM, €IMHBIM CTUIIEM MBIIIICHUS
Y BO3TJIaBisieMasi, Kak MpaBujio, JIMYHOCTHIO BBIIAIOIIETOCS YUYEHOrO.
CounanbHbIH MHCTUTYT — JICUCTBYIOUIUHI, BIUIETEHHBIN B (DYHKIIMOHUPOBAHUE
KOMILIEKC HOPM, IPUHITUIIOB, MTPaBUJI, MOJEJICH MOBEAEHUS, PETYIUPYIOIMINX
NEeATEeNIbHOCTh YEJI0OBEKA.
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Science as social institute

Questions

? Please, tell about science as social institution.

? What is a scientific community and scientific schools?

? Please, tell about the methods of translation of scientific knowledge in the

history of science.
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Hayka kak conmajibHbIii HHCTUTYT

KoHTpoJbHBIE BOIPOCHI

? Pacckaxute 0 HayKe Kak O COMaTIbHOM UHCTUTYTE.

? Yro Takoe Hay4YHbIE COOOIIECTBA U HAYYHBIE IIKOJIbI?

? Pacckaxkute o cnocobax TpaHCIALMHA HaAYyYHbIX 3HAHUN B UICTOPUU HAYKH.
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Digital transformation of the scientific environment

Topic 9. Digital transformation of the scientific
environment

1. The problem of open access to scientific research

2. Critical evaluation of information in evidence-based
medicine

* The problem of open access to scientific research

In the era of the primacy of the Internet, the appropriation of the
function of knowledge dissemination by traditional scientific publishers is an
increasingly significant obstacle to the exchange of research results between
scientists and, ultimately, the development of science. Over the past decade,
the scientific community has begun to practice a new model of knowledge
dissemination — the publication of materials in the open access. This
transformation is caused by a number of circumstances:

1. The crisis of scientific publishing houses. It is caused by three
factors:

* increase in the volume of scientific research carried out;

* increased financial costs for traditional publications;

* rapid development of various methods of electronic publishing.

Due to the development of science over the past twenty years, there has
been an acceleration in the race of scientific publications (according to the
thesis "publish or perish”, which translates as "publish or die" and goes back
to the work of sociologist L. Wilson in 1942 on building an academic career),
the number of articles published each year is steadily increasing. For the
scientific community, this situation marks the impossibility of mastering
publications, due to their wide variety of information carriers and the lack of
universal verification tools.

Changing financial conditions: with a constant increase in the volume of
publications, the cost of access to scientific information is becoming more
expensive. At the same time, the number of subscriptions to scientific journals
Is declining worldwide. The "electronic revolution™ of publishing, which was
expressed in the replacement of traditional circulations with online
subscriptions, did not reduce the cost of access to research materials.
International publishers do offer subscriptions to e-mail newsletters, which
include a large number of papers and access to journal archives, but currently

a significant part of the global scientific community, especially many
university professors and graduate students in developing countries, have
access only to
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Mudposasi Tpanchopmanuss HAYYHOU CpeaAbl

Tema 9. lludposas TpanchopmMansi HAy4YHOU CpeAbI
1. IlpobGiieMa OTKPBHITOrO TOCTYIA K HAYYHBIM HCCIIETOBAaHUSAM

2. Kputnueckas oneHka MHQOpMalUy B TOKa3aTeIbHON MEIUIIMHE

3.
e IIpodiemMa OTKPBLITOrO A0CTYNA K HAYYHBIM HCCJIEI0BAHUSM

B snoxy npumarta MHTepHETa TpUCBOCHUE (QYHKIIUUA PACTIPOCTPAHCHHSI
3HAHMA TPAJUIMOHHBIMM HAYYHBIMHA M3JATEISIMU SIBISICTCS BCe Oosiee
BECOMBIM TOPMO30M JUIi OOMEHa pe3yldbTaTaMH HWCCICIOBAHUN MEXIY
YYEHBIMHU M, B KOHCYHOM CUETE, Pa3BUTHsI HAyKH. 3a MOCJICIHEE ACCATHUICTHC
Hay4yHOE€  COOOIIECTBO  HAYall0  NPAKTHKOBaTh  HOBYIO  MOJEINb
pacmpocTpaHeHHsT 3HAHUH — TMyONHMKAIUs MaTepuajoB B OMKDbIMOM
docmyne. Takas Tpancopmalys BbI3BaHa PSIOM 00CTOSTEIHCTB:

1. Kpuzuc Hayunsix u3aatenbcTB. OH 00yCIOBIICH TpeMsl (haKTOpaMH:

*  YBEJIMYCHHEM 00BbEMa OCYIICCTBISICMBIX HAYUYHBIX HCCIICOBAaHUH;

* yBeJIMYCHHEM (UHAHCOBBIX 3aTpaT Ha TPATUIIMOHHBIC ITyOJIMKAIUH;

* OypHOE pa3BUTHE Pa3IUYHBIX CITIOCOOOB AIEKTPOHHOU MyOTHKAITIH.

B cBs3u ¢ pa3BuTHEM HAyKHM B TEUEHHUE IOCICIHUX JBaIIaTH JIET
MPOM30III0 YCKOPEHHE B TOHKE HAyYHBIX ITyOJIMKAIHiA (B COOTBETCTBUH C
tesucom «publish or perishy, koropoe mepeBoauTCs Kak «OMyOIUKYH HITH
yMpHU» U BOCXOJHUT K pabote cormonora JI. Yuncona 1942 roma o mocrpoeHun
aKaJIeMUYECKOM Kapbhephl), KOJMYECTBO CTaTeH, OINMYOJIMKOBAHHBIX KaIIbIH
roJl HEYKJIOHHO pacTteT. [[s1 HaydHOTro cooOmecTBa 3Ta CUTyalus 3HaMEHYeT
HEBO3MOXKHOCTh OCBOCHHS IMYOJIMKAMiA, B CBSA3M C WX OOJBIIAM
pa3HooOpa3ueM HOCHUTENeH WHQPOpMAIMK M OTCYTCTBUEM YHHBEPCAIBHBIX
WHCTPYMEHTOB BepU(DUKAINH.

N3menenne (UHAHCOBBIX YCIOBUW: MPU TMOCTOSSHHOM pPOCTE 00bema
MyOIUKaIMii, CTOMMOCTh JTOCTYIa K Hay4HOW WH(OpMAIMU CTAaHOBHUTCS BCE
noposke. OTHOBPEMEHHO € 3TUM KOJIMYECTBO MOAMMCOK HA HAYYHBIE )KYPHAIIBI
COKpallaeTcs BO BCEM MHUpE. «INEeKMPOHHAA PeGoNIOUUA» W3ATEIbCKOI0
Jielia, BBIPA3HWBIIAACS B 3aMCHE TPAJAWIMOHHBIX THpPAXEH Ha OHJIANH-
MOJIMHKCKY, HE YACIIEBIIIa CTOMMOCTD JJOCTYIIA K MaTepruaiam MCCIICTOBAaHUN.

MexayHapoHbIe U3IaTeN JACHCTBUTEIBHO MPEAJIararoT MOIMUCKH Ha
ANIEKTPOHHBIE PACCHUIKH, B KOTOPBHIE BXOIUT OOJBIIOE KOJIMYECTBO PaboOT U
JOCTYIIBI K apXHUBaM >KYPHAJIOB, HO B HACTOAIIEE BpEeMs 3HAUMTEIbHAS YacTh
MHPOBOTO HAYYHOTO COOOIIECTBAa, OCOOCHHO MHOTHE TMPENoaaBaTeid |
ACTIUPAHTHl YHUBEPCUTETOB B PAa3BUBAIOMINXCS CTPaHAX HMEIOT JOCTYII
TOJIBKO K
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Digital transformation of the scientific environment

a very limited number of journals.

At the same time, it should be noted that in a number of scientific fields,
for example, in chemistry - nine out of ten articles do not have readers.

Here a logical question may arise — why don't scientists themselves take
the process of spreading knowledge into their own hands? The significant
pace of development of electronic publications did not solve the problem with
the publishing house, today the influence of traditional publishers remains.
The digitization of scientific works and their storage still remain in the
department of the traditional publishing house, which has exclusive rights to
use them, which the scientist has transferred to it. One can wonder about the
ability of each publishing house to provide the proper conditions for the
promotion of articles, their storage and disposal, given that every year the
interest in research will decrease.

The current difficulties of the modern system of academic publications
have set the scientific community the task of finding other models for the
distribution of scientific publications, which, in contrast to the format of
access of publishers, will have open access. These resources include:

1. Sci-Hub

In 2011, Kazakh neuroscientist Alexandra Elbakyan created Sci-Hub, an
underground online scientific library. As a young scientist, she wanted access
to expensive scientific literature, since the university where she studied does
not have the money to provide her with access to all the scientific articles that
she needs to develop, like any researcher, a bibliography describing current
research in her scientific specialization. Elbakyan writes software that allows
you to get free access to scientific publications. After that, she wrote the code
for the Sci-Hub aggregator platform. French researcher G. Kabanak explains
the growing success of the Sci-Hub platform by the fact that it has become a
breakthrough in the world of scientific and technical information, which gives
access to documents much faster than official resources. Even some
researchers who have access to digital library subscriptions through their
university library are turning to the Sci-Hub, which is much faster and more
user-friendly. And now the site contains more than 95% of the world's
scientific bibliography. However, major scientific publishers, such as Elsevier,
won a lawsuit in a US court against Sci-Hub, Alexandra Elbakyan and other
similar projects. However, these resources continue to gain popularity, as
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Mudposasi Tpanchopmanmst HAYYHOM CpPebl

OYEHb OTPAHUYCHHOMY YHCITY )KYPHAJIOB.

Bmecte ¢ aTuM, HeIb3s HE OTMETHTh, YTO B Psijic HAYYHBIX OOIACTEH,
HaAIpUMeEp, B XUMUH - JICBATH U3 JCCATU CTATCH HE UMEIOT YATATEIICH.

3mech MOXET BO3HHUKHYTH 3aKOHOMEPHBIA BOINPOC — TIOYEMY CaMu
yUEHbIE HE BO3BMYT TIPOIECC PACTPOCTPAHCHUS 3HAHWW B CBOU PYKHU?
3HAYNTEIBHBIC TEMIIbI PAa3BUTHS DJICKTPOHHBIX MYyOIMKAIMNA HE Pa3pelImin
npo0JIeMy C W3/IaTeIbCTBOM, CETOJIHS COXPAHSAETCS BIMSHHUC TPaJIWIIMOHHBIX
n3nateneii. OumdpoBka HAyYHBIX pabOT M WX XPaHCHHE, IO-TIPEKHEMY
OCTalOTCSI B BEJIOMCTBE TPAJAMIIMOHHOTO H3/aTElbCTBA, KOTOPHIH oOjagacT
OKCKJIFO3UBHBIMH TpaBaMHd Ha WX HCIOJIb30BAHUE, KOTOPBIC €My Iepeaal
ydeHbIH. MOXKHO 3a7aThCsl BOIIPOCOM O CITOCOOHOCTH Ka)KIOTO M3aTeIbCTBA
00eCIeunTh JOJDKHBIC YCIIOBHS IS TPOJBIIKCHUS CTaTCH, WX XpaHCHHS W
pacnopsDKEHUsS, YYUTBIBAsA, YTO C KaKIBIM T'OJIOM MHTEPEC K HMCCIICIOBAHUIO
OyJeT CHUXKAThCS.

AKTyanbHbIE TPYIHOCTH COBPEMEHHOM CHCTEMBI aKaJeMUYECKUX
nyOauKauid MOCTaBWIIM TIEpe]l HayYHBIM COOOIIECTBOM 3a/iauy MO TOUCKY
UHBIX MoOOenell PACHPOCMPAHEHUA HAYYHBLIX NYOIUKAYUIl, KOTOpbIE B
oTau4Me oT (popmaTa JA0CTyna U3AATENbCTB OYAYT UMETh OTKPBHITHIN JOCTYIIL.
K takum pecypcam oTHOCSTCS:

1. Sci-Hub

B 2011 romy kazaxcraHckuii HeWpoOuonor AJekcaHapa I0aksH
co3nana Sci-Hub, noanonbHyto HayuHyI0 OHIAWH-0MOMMoTeKy. Kak momomoi
VYEHBIM OHA XOTeJIa TMOJY4YUTh AOCTYIl K JIOPOrOM HAy4YHOM JUTEpaType,
MOCKOJIbKY YHUBEPCUTET, B KOTOPOM OHAa YYHJIACh, HE HMMEET EHEXHBIX
CpeICTB, YTOOBI MPEAOCTABUTH €M JOCTYN KO BCEM HAYYHBIM CTaThsM,
KOTOpbIE €ii HeOOXOAMMBI NIl pa3pabOoTKH, KaK M y JIF0OOTO HCCleoBaTeNs,
Ooubnuorpadun, ONMUCHIBAIONIEH AKTyallbHbIE HCCICIOBAHUS MO €€ HaydyHOUH
crenuanu3anuu. ONOaKsH NHUIIET NPOrPaMMHOE OOecreyeHue, KOTOpOoe
MOJIYYHTh OCCIUTATHBIN JOCTYI K Hay4YHBIM TyOnwkarusM. [locime sToro ona
Hamucana Kox ns  tuiatopmel-arperaropa  Sci-Hub.  @panmysckuii
uccienosarens I'. Kabanak o0bsicHsST pacTynuii yerex miardopmbr Sci-Hub
TEM, YTO OHa CTaja MPOPHIBOM B MHUPE HAYYHO-TEXHUYECKOW HH(OpMAIUH,
KOTOPBIN JaeT JOCTYN K JOKYMEHTaM HaMHOTO ObICTpee, 4eM O(HUITHaTbHBIC
pecypcel. Jlaxke HEKOTOpBIE HCCIEAOBATENd, KOTOpPhIE HMMEIOT JOCTYH K
MOJAMKUCKAM Ha D3JIEKTPOHHBIC OMOIMOTEKH Yepe3 CBOI YHHBEPCHTETCKYIO
oubamoTeky, oOpamarorcs Sci-Hub, koTopeiii ropazmo Oojiee ObIcTpee U
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ynobHee s mosb3oBaTens. W ceiiwac Ha caiite xpaHutcs Oonee 95%
MUpPOBOW HayyHOU Oubmmorpaduu. OIHAKO KPyIHbIE HAyYHbIE N3/1aTEIbCTBA,
Harpumep, Takoe kak Elsevier, Beurpan uck B cyae CIIA mportus Sci-Hub,
Anekcanapbl On0akssH W JAPYTUX aHAJOTUYHBIX TPOEeKTOB. OIHAKO 3TH
peCYpCHI MPOIOIKAIOT HAOMPATh MOMYJISAPHOCTb, TAK KaK
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Digital transformation of the scientific environment

despite the trend of providing free access to publications, most articles
continue to be sold by publishers. This situation persists also because
publishing houses serve as an academic elevator, allowing researchers to
move up the career ladder by increasing the number of scientific publications.

2. Unpaywall

Unlike the Sci-Hub, Unpaywall, which was also created in 2011, is
integrated into thousands of library systems, search platforms, and other
information products around the world. Thus, Unpaywall is a database of
more than 20 million articles available to the search engine, which allows
researchers to find articles in the public domain on the Internet. For example,
when a researcher comes across an article in protected and paid access,
Unpaywall checks whether the free and legal version is stored somewhere.
And the search has become easier thanks to the browser extension launched in
April 2017. Unpaywall is not considered an illegal aggregator of scientific
journals. In fact, almost half of the articles found on the Internet are available
somewhere in the free version with open access.

3. Google Scolar

The Google Scholar extension allows you to automatically search for
the availability of a scientific article in the free version via academic social
networks, such as ResearchGate or Academia, where researchers upload their
articles.

4. Open Access Button (OAB)

With this extension, you can search for articles on the publisher's
website or in the database. According to the bibliographic description, Open
Access Button searches the Internet for copies of the work in the open access.
It uses existing open access aggregators and open publications.

5. Lazy Scholar

The Lazy Scholar extension automatically searches for the full text in
the public domain as soon as you open a scientific article. Lazy Scholar can
connect with an educational institution to find full texts, even if the user is off-
campus. In addition, the extension extracts additional information about the
study, displays citation indicators.

Today, scientific publication takes various forms: articles,
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Mudposasi Tpanchopmanuss HAYYHOU CpeaAbl

HECMOTpSl HAa TEHACHLHWIO TPEAOCTaBICHUS CBOOOJHOTO 1OCTyma K
nyOnukauusM,  OOJBIIMHCTBO  CTaTe€ld  MPOJOJDKAIOT  MPOJAABAThCS
U3IaTeIbCTBAMU. JTa CHUTyaIlusl COXpAHIETCS eme H TO0TOMY, YTO
W3/1aTeIbCTBA BBIMOJIHAIOT (QYHKIHIO aKaJeMUYecKOoro JrdTa, MO3BOIISISA
MCCJICIOBATEIISIM, YBEIIMUNBAsI KOJIMYECTBO HAYYHBIX MyOJUKAIMMA, TBUTATHCS
110 KapbEPHOU JIECTHULIE.

2. Unpaywall

B otnuuue ot Sci-Hub, Unpaywall, koTopsiit Takke 611 co3mad B 2011
roJly, HHTETPUPOBAH B THICSYU OMOIMOTCUHBIX CUCTEM, TIOUCKOBBIX TUTaT(GOpM
U JIpyruX WHPOPMAIMOHHBIX MPOAYKTOB MO BCeMy MUpPY. Takum oOpaszom,
Unpaywall npexacraBisier coboit 6a3y naHHbIX u3 O6osiee yem 20 MHJITHOHOB
CTaTei, JOCTYNHBIX JJI1  TIOMCKOBOW  CHCTEMBI, 4YTO  IIO3BOJISICT
UCCIICIOBATEISIM HAXOAUTh CTaThH B OTKPBITOM JOCTYIIE Ha IPOCTOpax
Wutepuera. Hampumep, korjga umcclieoBaTelb CTAIKHUBAETCS CO CTAaThell B
3aIMIEHHOM M TUTaTHOM joctyne, Unpaywall mpoBepsieT, XpaHUTCS JIA Te-
HUOYb OecruiaTHash U JierajbHash BepcHs. A TOUCK CTayl mpole Onaromaps
I pacmmpenus Opaysepa, 3anynieHHoMy B anpese 2017 romxa. Unpaywall He
CUMTAETCS HE3aKOHHBIM arperaTopoM Hay4HbIX KypHaioB. daxTuueckw,
MOYTH TIOJIOBMHA cTaTed, HaljeHHbIX B HMHTepHETe, NOCTYNHBI TlEe-TO B
OecruIaTHOI BEPCHH C OTKPBITHIM JOCTYIIOM.

3. Google Scolar

Pacmupenne Google Scholar mno3Bosser aBTOMaTHuecku MCKaTh
JOCTYITHOCTh HAYYHOM CTaThbW B OECIUIATHON BEpPCHM 4Yepe3 aKaJeMUUYECKUe
collMaJIbHBIE ceTH, Takue Kak ResearchGate wnmm Academia, rae
MCCJIEIOBATENH 3arPy/KatOT CBOM CTAThH.

4. Open Access Button (OAB)

C moMoIIpl0 JaHHOTO PACHIMPEHHUS MOKHO HMCKaTh CTaThH, HA CaiiTe
u3narens uiu B 0ase nmaHHbiX. [lo Oubnmorpadumyeckomy ommcanuio Open
Access Button umer B UHTepHEeTE KoMK paboThl B OTKPHITOM jgoctyne. OH
UCIIOJIb3YET CYIIECTBYIOIIME arperaTopbl OTKPHITOTO JIOCTYNa W OTKPHITHIE
myOTUKAIIHH.

5. Lazy Scholar

Pacmupenne Lazy Scholar aBTomatnuecku umietr B CBOOOHOM JOCTYTIE
MOJIHBIN TEKCT, KaK TOJIBKO BBl OTKPBIBacTe HaydHy cTtaThio. Lazy Scholar
MOXXET YCTAaHOBUTH CBSI3b C Y4E€OHBIM 3aBEJICHHEM, YTOOBI HAWTH TOJIHBIE
TEKCTHI, JJaYKe €CJTHM TI0JIb30BaTeIh HAXOAUTCS 3a TpeaeaamMu kammyca. Kpome
TOTO, pacHIMpeHrue W3BJICKAeT JOMOJHUTEIbHYI0 uH(pOpMauioo 00
HCCJIeIOBAaHUN, OTOOpaKAET MOKA3aTEeNId IUTUPOBAHUSI.

Ceronnst Hay4YHas MyOIMKaNKs MPUHUMACT pa3IuvHbIe (DOPMBI: CTAThHH,
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monographs, essays, reports, lectures, etc. They are addressed to various
audiences: fellow researchers, experts, teachers, graduate students and
students.

The two most popular forms of open access scientific publication are
publications in open archives and publications in open journals.

Research is one of the main elements of the work of a university
teacher, along with teaching and administrative activities. Research is what is
directly the dynamics of scientific knowledge, and academic research is
research carried out by scientists who are affiliated with a particular research
or educational institution. For this type of research, publication is an important
step, along with conducting experiments, observations, interpretations, etc. It
Is @ mistake to consider the research as a completed project, since the research
always acts as part of the scientists ' desire to update the tasks and goals.
What determines the goals of scientific research? There are a lot of possible
answers to this question, but one of the actual determining factors is the
involvement in a certain tradition of university division.

The concept of university education by V. von Humboldt is based on
the traditions of the German Enlightenment - as a free interaction of a person
with the surrounding world. The main focus is on the development of a
person's abilities, which they try to develop in the process of internal self-
education. This type of university follows the research imperative, that is, the

focus is on generating new knowledge, not transferring it. That is,
education through scientific research is the main idea of the Humboldt reform.
In the conditions of the current stage of development of university education,
the research university ceases to be relevant, the university becomes focused
on the utilitarian request, loses its autonomy from the state. In other words, a
research university today receives financial support for research from the state
and foundations whose interests may influence the subject of research.

The English model of liberal university education, created by Cardinal
J. G. Newman, excludes scientific research. This university is focused only on
the process
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MOHOTpaduu, OUYEpPKH, COOOIIeHUs, JeKIuu u T.1. OHHU aapecoBaHbBI
Pa3TUIHBIM ayJTUTOPHUSIM: KOJUIETaM-UCCIE0BATENSM, AKCTEpTaM,
MpeToIaBaTesIsIM, aclIipaHTaM U CTYICHTaM.

JBymst HauOosiee momyJispHbIMH (opMamMu HAydHOW NyOJUKAaLUHM B
OTKPBITOM JIOCTYyTE SBISIOTCS HYyOIUKAUUU 6 OMKPBIMbIX apxXueax u
nyoOuKayuu 6 OMKPbIMbIX HCYPHALAX .

[IpoBeneHre UCCACAOBAHMMA SBIISCTCS OAHUM M3 OCHOBHBIX AJICMEHTOB
paboThl TperofaBaTels YHHBEPCHUTETa, HapsAAy C TMpernojaBaHUEM U
aIMUHUCTPATUBHON JAesiTeabHOCThIO. Hccnedosanue — STO TO, UTO
HEMIOCPEJCTBEHHO  JMHAMUKA HAyYHOTO 3HAHUSA, a  aKaJeMHUYECKOEC
UCCJICJIOBAHUE — WHCCIICIOBAHHUE, OCYIIECTBISIEMOE YUYEHBIMH, KOTOPBIC
adGuapoBaHbI C OTIpEICIICHHBIM UCCJIeI0BATEILCKAM WITH
oOpa3oBaTeIbHBIM  y4YpekJIeHueM. [l MaHHOTO THIIA HCCIACAOBAHMS
nyOJMKamus  SBJISCTCS  BAXKHBIM ~ 3TarliOM, Hapsay C  [POBEACHUEM
DKCIICPUMEHTOB, HAOJIIOJICHUN, WHTEpnperanuii W T.0. PaccmarpuBath
UCCIICIOBAHNE KaK 3aBEPIICHHBIA MPOCKT OYIET OIMMOKOW, ITOCKOJIBKY
UCCIICIOBAHME BCETJIa BBICTYNACT KaK 4YacTh CTPEMJICHUS YYCHBIX K
aKTyajnu3aluu 3axad  u  1eneid. UYmo onpedensem uenau HayuHvlx
uccineoosanuit? BapuantoB oTBeTa Ha JIAaHHBIA BOIIPOC YPE3BBIYANHO MHOTO,
HO B KQUECTBE OJHOTO M3 aKTyaJIbHBIX JETEPMUHUPYIONIUX (PAKTOPOB MOXKHO
Ha3BaTh  INPUYACTHOCTh K  OMNpEICIECHHOHW  TpaJWIMU  pa3JelieHUs
YHUBEPCUTETOB.

Konnenmus yHuBepcurerckoro obpasoBanue B. ¢on I'ymbGonbara
Oasupyercs B Tpamunmsax Hemenkoro IIpocBemenuss - kak cBoOOJHOE
B3aMMOJICHCTBHE 4YeJOBEKa C OKpYyXXaromuM MupoM. OCHOBHOE BHUMAaHHE
yICISACTCS Pa3BUTHIO CIOCOOHOCTEH 4YeIoBeKa, KOTOPHIE OHHU IIBITAIOTCS
pa3BHBaTh B TMpoIlecCe BHYTPEHHEro camooOpa3zoBaHus.  JlaHHBIN THI
VHUBEPCHUTETA CIIEYET MCCIIEIOBATEIHLCKOMY UMIIEPATHBY, TO €CTh B IIEHTPE
BHUMAaHHUS HAXOJHUTCS TEHEpalusi HOBBIX 3HaHWM, a He WX mepenada. To ecTh
oOpa3oBaHHE Yepe3 HAy4YHbIE MWCCIEOBAaHUS SIBISICTCS TJIABHOW ujeei
pedbopmbr ['ymOonmpara. B yCIOBHSX COBpPEMEHHOW CTaauu Pa3BUTHUS
YHUBEPCUTETCKOTO 00pa30BaHUs MCCIEAOBATEILCKUI YHUBEPCUTET MEPECTACT
OBITh aKTyaJIbHOW, YHUBEPCUTET CTAHOBHUTCS OPUCHTHPOBAH HA YTHIMTAPHBINA
3ampoc, yTpadyWBaeT aBTOHOMHOCTh OT TrocyJapcTBa. MHBIMEH cloBamw,
WCCJIEIOBATEILCKUI ~ YHUBEPCUTET  CETOAHS  TMOJNy4aeT  (PUHAHCOBYIO
MOJIJICPKKY UCCIIENOBAHUM OT TocyaapcTBa u (OHIOB, YbH HHTEPECHl MOTYT
OKa3bIBATh BIWSHUE HA TEMATUKY TTPOBOUMBIX UCCIICTOBAHMI.

AHTIIHIACKasT MOJIeNh JNOEPATbHOTO YHHUBEPCHTETCKOTO 00pa3oBaHWs,
CO3J1aHHAs kapauHaiom  J[xk.I.Heromanowm, HACKJIIOYACT  HAYYHBIC

HCCIIEIOBAHUS. DTOT YHUBEPCUTET OPUEHTUPOBAH TOJBKO Ha MPOLIECC
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education. Scientific research can be used in the educational process,
but it must be conducted elsewhere. This model of the university today is
characterized by adaptation to the demands of the global world and the
flexibility of the forms of the educational process itself,

Thus, the main trend in the development of university education should
be noted as a departure from the values of both research and liberal
universities. A modern functioning university is inevitably focused on the
entrepreneurial format of organizing both education and research. The
modern university is characterized by the idea of business models for
promotion in prestigious international rankings, to achieve high positions
requires highly cited research results from university scientists. The
implementation of free access to scientific publications for this type of
academic relations is not possible, since publication becomes a condition for
the commercial benefit of a particular university.

The citation index, which appeared in the second half of the XX
century, allowed us to determine the best works. The ranking of journals is
formed by the number of citations, scientists begin to strive to publish their
work in such a journal, because otherwise the article will go unnoticed, since
most universities around the world buy access only to highly cited journals.
And since each journal has a natural monopoly, since its articles cannot be
published elsewhere, the pricing is not limited, which contributes to the
emergence of a publication crisis. Here, paradoxically, capitalist market
relations have led to the emergence of stable monopolies.

On the website of one of the most highly rated educational institutions
in the world - MIT (Massachusetts Institute of Technology), there is a page
with claims against the largest publisher of scientific journals — Elsevier.

The profit of RELX, the parent company of Elsevier, in 2019 was US $
9.8 billion (Elsevier's profit is about 34% of the total profit of RELX.) The
parent companies of publishers Informa, Taylor & Francis generated revenue
of $ 3.6 billion in 2019.

In public reports, Elsevier described the value they add to publications
through their investment, including " coordinating the review, review, addition
of text and links, and
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oOpazoBanue. HayuyHbie uccienoBaHusi MOTYT HCHOJB30BaThCS B MpOLIECCe
o0pa3oBaHusi, HO OHHU JOJDKHBI MPOBOJIUTHCA B JApyrom wmecte. s 3Toit
MOJIEIM YHUBEPCUTETA CEroJHS XapakKTepHa ajanTauus K 3amnpocam
rJ100aJbHOTO MHUpa U TUOKOCTh POPM camMoro mpoiiecca 00pa3oBaHuUs.

Takum 00pa3oM B KadyeCTBE OCHOBHOW TEHACHIMU PA3BUTHUS
YHUBEPCUTETCKOTO 00pa3oBaHUsl CJIEAYET OTMETUTb OTXOXIEHUE OT
IIEHHOCTEH KaK MCCJIEIOBATENILCKOIO, TaK M JUOEpaibHOTO YHUBEPCHUTETA.
CoBpeMeHHBIN (PYHKIMOHUPYIOMIUM YHUBEPCUTET OKa3bIBACTCSI HEM30EKHOTO
OPUEHTUPOBAH HA HPEONPUHUMAMENbCKUNL (popmam opzanuzayuu Kax
oOpa3oBaHus, TaK U WHCcieAoBaHUsA. [l COBpEeMEHHOTO YHUBEpPCHUTETA
XapakTepHa wujes OU3HEC-MOJENe 10 TPOJABMKEHUIO B MPECTHKHBIX
MEXIYHAPOIHBIX PEUTHHTaX, ISl JTOCTHIXKEHUSI BBICOKUX TMO3UIUNA TpeOyeT
BBICOKOIIUTUPYEMBIE PE3YJIbTaThl MCCIICIOBAHUI OT YYEHBIX YHUBEPCUTETA.
Peanuzanus cBoOOJHOTO JOCTyma K HAay4YHBIM NyOJUKAIUAM IS JTAHHOTO
TUTA aKaJIEMUYCCKUM OTHOIICHUN HE TMPEJCTABISIETCS  BO3MOXKHOM,
MOCKOJIBKY TYyOJUKaIMs CTAaHOBUTCS YCJIOBHEM KOMMEPYECKOW BBITOJIbI
KOHKPETHOTO YHHUBEPCHUTETA.

Bo3nukimii Bo BTOpoi mojoBMHE XX BeKa TakKoW Mapamerp Kak
WHACKC ITUTUPOBAHMS MO3BOJIUI ONPENEIUTh ydline padboTel. GopMupyercs
PEUTUHT >KypHAJlOB II0 KOJMYECTBY IUTUPOBAHUW, YYEHBbIE HAYUHAIOT
CTPEMHTbCSI OMyOJUMKOBAaTH CBOIO pabOTy HMMEHHO B TAaKOM >KypHale,
NOCKOJIBKY B HMHOM CJy4ae CTaTbid OCTAaHETCA HE3aMEUECHHOW, TaK Kak
OOJBIIMHCTBO YHUBEPCUTETOB MO BCEMY MHpPY MOKYMAaeT JOCTYI TOJBKO K
BBICOKOLIMTUPYEMBIM >KypHasaM. W MOCKOJIBKY KaXKIbli >KypHal oOjagaeT
€CTECTBCHHOM MOHOIIOJNIMEH, TaK KakK ero CcTaTbl HE MOTYT OBITh
OIMyOJIMKOBaHBI B JIPYrOM MECTE, BHICTABJICHHE II€H OKAa3bIBA€TCS HUYEM HE
OTPaHUYCHHBIM, YTO CIOCOOCTBYET BO3HHUKHOBEHHUIO MyOIMKAIIMOHHOTO
Kpu3uca. 37ech MapagoKCaIbHBIM 00pa30M KaMHUTATUCTUYECKUE PHIHOYHBIC
OTHOLLIEHHUS IPUBEIU K BOSHUKHOBEHHUIO YCTOMUHUBBIX MOHOIIOIHIA.

Ha caiiTe omHOTO U3 camMbIX BHICOKOPEHTHHTOBBIX YUCOHBIX 3aBEACHHIM
mupa - MIT (MaccauyceTckuii TEXHOJIOTUUYECKUN MHCTUTYT) €CTh CTPaHULIA C
NPEeTEH3USAMH K KPYIHEWIIEMYy W3AaTelll0 HaydHbIX JXypHaioB — Elsevier.
[Tpubsue RELX, mMarepunckoii komnanuu Elsevier, 8 2019 rony cocraBuia
9,8 mupn momapo CIIA (Ilpuosiis Elsevier cocraBmsier okonmo 34% ot
oboment mpubbumm RELX.) Bpeipyuka MaTepuHCKMX KOMIIAHUN W3aaTenei
Informa, Taylor & Francis Beipyuka B 2019 romy cocrtaBwia 3,6 mipa
nomnapos CIITA.

B nyOmnunbsix ortuetax Elsevier ommcan 1eHHOCTb, KOTOPYIO OHH
no0aBisAOT nNyOnuKauusM —Ojarojapsi CBOMM HHBECTULMSM, BKIOYas

«KOOpJMHAIINIO 0030pa, paCCMOTPEHHUSI, JOOABICHUS TEKCTA U CCHUIOK, TAKKE
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mechanisms of production and distribution”. However, University of
California economist T. Bergstrom came to the conclusion based on his
calculations (including the price per citation) that 59% of Elsevier's
publications are considered "low-quality".

The copyright agreement with Elsevier includes language requiring
authors to opt out of the open access policy. Authors can share their
manuscripts on their personal page or blog.

The innovative model of the public organization of knowledge is a
popular principle of Wikipedia (an international encyclopedia that is the result
of collective co-authorship). The material entered using the simple web mode
can be supplemented, modified, or even deleted by others at their discretion.
Of course, the scientific value of Wikipedia at the moment remains in
question, but the very principle of "open access" is also relevant for the
scientific community.

The speed of dissemination of research results is also important for the
development of "open access". Modern science, however, is not limited to
purely cognitive activity. Its functioning and development is conditioned by
the practical and social needs of society. Science today, being the main source
of innovation, is focused on creating new use values. Scientific innovations
are the starting point of the modern science-intensive economy. The main
requirement of modern society for scientific activity is the most useful
Innovations.

That is, there is an inflation of scientific publication, the research
process itself is in danger of distortion, for the reason that a modern scientist is
expected to publish dozens of works per year. The researcher is faced with the
choice of publishing the work in a highly rated publication or exclusively on
the Internet. In the absence of promotion from the university, the choice will
be in favor of a traditional publishing house.
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MEXaHU3Mbl TPOM3BOJCTBA U pacnpocTpaHeHus». OJHAKO HSKOHOMUCT
Kanudopnuiickoro ynusepcutera T.beprcTpoM Ha mpuilesn K BbIBOIY, OCHOBE
CBOMX pacyeToB (BKJIOYUasl ILIEHY 3a IUTUpoBaHuE) uTto 59% mnyOnukanus
Elsevier cuntaroTcsi «HU3KOKau€CTBEHHBIMM.

Cornamenue 00 aBropckux mpaBax ¢ Elsevier Bkitouaer
bopMyTUpPOBKY, TpeOYIOIIyl0 OT aBTOPOB OTKa3aThbCsl OT TMOJUTHKH
OTKPBITOrO JOCTYIa. ABTOPBI MOTYT ACJIUTHCS CBOMMHU PYKOIUCSMU HAa CBOEH
JUYHON CTpAaHUIIE WK B OJIOT.

NuHoBanmoHHas MoJiesb OOIIECTBEHHOM OpraHv3aluu 3HaHUW — 3TO
NOMyJsIpHBIA ~ mpUHIUN  Bukuneaun (MeXIyHApoAHAs SHUMKIONEIUS,
KOTOpasi sIBJIIETCA Pe3yIbTaTOM KOJUIEKTUBHOI'O COABTOPCTBA). Marepuai,

BBEJICHHBIII C TMOMOIIBIO MPOCTOrO0 BEO-peKUMa, MOXKET ObITh
JIOTIONHEH, W3MEHEH WJIM JaXKe yJajeH JIPYTMMH IO CBOEMY YCMOTPEHHIO.
be3ycnoBHO, HayyHasi IEHHOCTh BUKUTIEAUN B HACTOSIIIMI MOMEHT OCTaeTCs
10JT BOIIPOCOM, OJIHAKO CaM MPUHILHUII OTKPBITOTO JOCTYIMa» aKTyaJleH TaKke
JUTsI HAYYHOT'O COOOIIeCTRa.

Jist  pa3BUTHS  «OTKPBITOTO  JOCTYyMa» BaXHO U CKOPOCTb
pacnpocTpaHeHMsl pe3yibTaToB HccienoBaHus. CoBpeMeHHass Hayka He
CBOJUTCS, OJHAKO, K YHCTO TII0O3HAaBAaTEJIbHOW  JesATeNbHOCTH. Ee
(YHKLIMOHUPOBAaHWE M  pa3BUTUE  OOYCJIOBIEHO NPAKTUYECKUMHU U
colualbHBIMU MOTpeOHOCTAMM oOmectBa. Hayka cerogus, sBIsAACH
OCHOBHBIM HMCTOYHUKOM HHHOBAllMOHHOM JESTENbHOCTH, OPUEHTUPOBAHA Ha
CO3/1aHHE€ HOBBIX MOTPEOUTENBbHBIX cTOMMOcTell. HayuHble uHHOBaLUU
ABIISIOTCS MCXOJHBIM 3BEHOM COBPEMEHHOH HAayKOEMKOM HSKOHOMHKH.
['maBHOE TpeOOBaHME COBPEMEHHOI'O OOIIECTBA, MPEABABIAEMOE K HayUHOU
JEsITeIbHOCTH, — MAKCUMAJILHO I0JIE3HbIE MHHOBALIUU.

To ecth mpoucxoautT MHGIALMS HAYYHOU MyOJIMKAIMU, cCaM IPOLecc
WCCJIEIOBAaHNS OKA3bIBA€TCS IOJI YIPO30M MCKaXEHUs, 110 TOH NPUYHMHE, YTO
OT COBPEMEHHOI'0 YUYEHOI'0 OXKMAAETCs MyOnMKaius JecsATKOB paboT 3a rof.
HccnenoBarens OKa3pIBAa€TCSl IOCTABIEH IHeEpel BbIOOPOM MyOJIMKOBATh
paboTy B BBICOKOPEHTHMHTOBOM I1€YaTHOM OpraHe WM MCKIIOYUTEIIBHO B
Wutepnere. [lpu OTCYTCTBMM NPOJABUIKEHHS CO CTOPOHBI YHHBEPCUTETA,
BbIOOp OYyJeT B MONB3Yy TPAIUIIMOHHOTO U31aTENIbCTBA.
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* Critical evaluation of information in evidence-based medicine

Evidence-based medicine refers to medical care in which a patient's
disease is cured based on the best available sources of scientific data.

British epidemiologist Professor A.Cochrane was the first to point out
the importance of randomized controlled trials in health care in his 1972 book
Efficiency and Effectiveness: Random Reflections on Health Services. These
studies are now accepted as the gold standard for evaluating the effectiveness
of medical treatments. However, it was only in 1996 that a group of clinicians
and clinical epidemiologists led by D. A.Sackett, from Canada, helped the
concept of evidence-based medicine enter the space of medical practice.His
main motivation was to improve treatment in everyday clinical practice and to
redefine the paternalistic nature of health care delivery.

Before that, each doctor was guided by their own conclusions and
practical experience. However, relying on evidence requires that the physician
not only takes into account their practical clinical experience when making
decisions, but also can prove the effectiveness of the proposed treatment
through the results of clinical trials. In other words, no clinical trials, no
treatment.

Sackett's idea was useful for patients, as doctors had to justify
themselves more in terms of treatment and only provide treatment if it was
tested in clinical trials and experience. The patient should always receive the
best possible treatment. This is what everyone who comes for treatment wants.

However, since the beginning of the discussion around evidence-based
medicine, a number of questions have arisen about it. Not all doctors welcome
developments that have found their application in the treatment of patients
with evidence-based medicine. First of all, many criticize the restrictions on
the freedom of diagnosis and treatment and describe evidence-based medicine
as a " straitjacket for doctors." The problem becomes especially obvious when
patients suffer from diseases that have not been proven to be effective. Critics
argue that in the case of rare diseases for which there are no results of research
conducted by large teams, individual medical experience and knowledge
should take precedence over the requirement of external scientific evidence.
Not least because of this, only more than 30 to 40 % of all medical measures
are currently based on
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e Kpurnueckas oueHka uHGopMalnuu B 10KA3aTeJbHONH MeIUMIIUHE

[Ton noka3areJbHON MeIUUMHOM TOHUMAETCA MEAUIIMHCKAS TTOMOIIb,
MpU KOTOPOM 3a00jieBaHUE MAIUEHTY HU3JIEUMBACTCS Ha OCHOBE HAMIYUIIUX
JIOCTYTHBIX UCTOYHUKOB HAYYHBIX JTaHHBIX.

Bputanckuii snuaemuonor npodeccop A.KokpeilH nepBbIM yKkazal Ha
BOXHOCTh PaHAOMHU3UPOBAHHBIX KOHTPOJUPYEMBIX HCCIEIOBaHUM B cdepe
3npaBooXpaHeHuss B cBoed kHure 1972 roma «OPdeKTUBHOCTH U
JNEeWCTBEHHOCTh: CIy4aiHbIe Pa3MBIILICHUS O CIIYK0axX 3paBOOXpPaHEHUS.

OTH UCCIE0BAHUS B HACTOSIIEE BPEMS MPUHSATHI B KAYECTBE 30JI0TOTO
cTaHjapTa I OIEHKH S(PPEKTUBHOCTH MEIUIMHCKUX METOJOB JICUCHUS.
Onnako Tonbko B 1996 romy rpynma KIMHULOKMCTOB W KIMHUYECKUX
snuaeMuonoroB Bo riaee ¢ J[.Cakerrom u3 KaHajpl, momoria KOHIIECIIIUU
JI0KA3aTeJIbHOM MEIUIIMHBI BOWTH B MPOCTPAHCTBO MEIMIIMHCKOW MPAKTUKHU.
Ero ocHoBHOV MoTuBaIueid ObUIO YJIYYIIUTh JICUCHHUE B TIOBCEIHEBHOM
KJIMHUYECKOM MPAKTUKE U IEPECMOTP MATEPHAIMCTCKOTO XapaKkTepa OKa3aHus
MEIUIIUHCKUX YCIYT.

Jlo ATOrO KaXXIbld Bpad PYKOBOACTBOBAJICS CBOMMHU COOCTBEHHBIMU
3aKJIFOYEHUSIMUA U MPAKTUYECKUM OmnbITOM. OHAKO OMopa Ha JI0Ka3aTeabCTBa
TpeOyeT, 9TOOBI Bpad HE TOJBKO YUUTHIBAJ CBOM MPAKTHYECKUM KIMHUYSCKUN
OTBIT TIPU TMPUHITHU PEIICHUH, HO TakKe MOT Jo0Ka3aTh 3(P(EKTUBHOCTH
npejaraéMoro  JICYEHHS  TOCPEJICTBOM  pE3yJIbTATOB  KIMHUYECKUX
uccienoBaHuid. MIHbIMU CIOBaMM - HUKAKUX KJIANHUYECKMX HCCJIeI0BAHMIA,
HHKAKOTO JIeYeHMHS].

Nnes Caxerra Oblna mojie3Ha IS IAIMEHTOB, ITOCKOJBKY Bpayu
JOJDKHBI  ObUTM  OOJIBINIE OMpaBAbIBAaTH €O B OTHOIICHHWM JICUCHHS U
IIPOBOJIUTH JICUCHHE TOJBKO B TOM Ciy4yae, €Clii OHO OBLJIO TPOBEPECHO B
KIMHUYECKHUX UCCIEOBaHUAX W Ha omnbite. [lamueHT Bcerga Jg0JDKEH
MoJy4aTh HaWydllee JedeHHUE. ITOTO KeJaeT Ka)KJbId, KTO IMPUXOJUT Ha
JICUCHUE.

OnHako ¢ MOMEHTa BOBHUKHOBEHMS JUCKYCCHU BOKPYT JIOKa3aTeIbHOM
MEIUIIMHBI K HEM BO3HUK LEJbIM Psill BompocoB. He Bce Bpaun MpUBETCTBYIOT
pa3pabOTKU, KOTOpHIE HAIIM CBOE€ NMPUMEHEHHUE B JICYCHUM IAIMEHTOB C
MOMOIIbIO JIOKa3aTeIbHOM MeAulluHbl. [Ipexkae Bcero, MHOTHE KPUTHKYIOT
OTpaHWYEHUS  CBOOOJBI  JMArHOCTUKHM M JICYEHHUS] U OMHUCHIBAIOT
JIOKA3aTeIbHYI0O MEAUIIMHY KaK «CMHUPHUTEIbHYI pPyOaliky s Bpayen».
[IpobnemMa cTaHOBUTCS OCOOCHHO OYEBMIHOM, KOTJIa MAIlMEHTHI CTPAJAlOT OT
3a0oneBaHuil, 3(PPEKTUBHOCTH JIEUCHUS] KOTOPBIX HE JoKazaHa. KpuTuku
YTBEP)KAAIOT, YTO B CJyYae PEAKUX 3a00JIEBaHHM, MO KOTOPBIM HET
pe3yJbTaTOB HCCIEAOBAHUM, TMPOBEACHHBIX OOJBIIUMU KOJUICKTHBAMH,

HHHHBHHY&HBHBIﬁ MGI[I/II_II/IHCKI/Iﬁ OIIBIT WM 3HAHHUA OOJIDKHBI UMCTb IIPHOPHUTET
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HajJ TpeOOBaHMEM BHEIIHMX HAy4HbIX JOKa3aTelbcTB. He B mocienHroro
ouepenb U3-3a 3TOoro toibko Oosiee 30 - 40 % Bcex MEAUIIMHCKUX MEp B
HACTOSIIIIEE BPEMsI OCHOBAHBI Ha
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proven scientific data.

The basic idea of evidence-based medicine is that the patient always
gets the best treatment. Treatment, in the practice of which the doctor already
has experience and the effectiveness of which is confirmed by clinical studies.
In oncology, cardiology, and surgery, evidence-based medicine is the
cornerstone. For these areas of medicine, research can be conducted, and these
areas, also known as emergency medicine, by implementing which most
patients experience a significant improvement in health. However, with
chronic diseases, the medical system to a certain extent ceases to be effective.
Chronic diseases are often genetic in nature or are the result of a lifestyle. This
creates complex interactions that cannot be formalized. In the field of chronic
diseases, evidence-based medicine requires RCTs (randomized controlled
trials), which are double-blind controlled trials involving a control group
taking a placebo. Both doctors and patients don't know who will get the new
active drug, who will get the older one, and who will get the placebo. In
addition to the fact that evidence-based medicine is most effective for acute
medical problems and reaches its limits in the case of chronic diseases that are
complicated by the peculiarities of individual interactions, the implementation
of RCTs is very expensive research and requires a lot of funding. Most of the
money for better research goes to drug-related projects, not to healthy eating
and healthy living. However, evidence-based medicine requires such studies
(RCTs on healthy lifestyle), which are difficult to conduct in practice, and
even more difficult to find funding for them. For example, research on proper
nutrition is fraught with the following difficulties:

1. Healthy eating cannot be controlled with placebo groups . The patient
sees what he eats in contrast to the use of medicinal products, when it is
invisible to the patient, since it is encapsulated and purely externally identical
to the drug.

2. It takes a long time to review changes in diet or stress management
over the years, but it is not possible to monitor the diet 100%.

3. Large-scale research needs to be funded. There are no companies that
make a lot of money on comprehensive healthy nutrition, let alone funding a
multi-year study on
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JIOKa3aHHBIX HAYYHBIX JIAaHHBIX.
OcHoBHas ujes J10Ka3aTeNbHOM MEIUIIMHBI 3aKII0YaeTCs B TOM, 4UTO
MalMeHT BCerja IMOoJydaeT Hawiydiiee JiedeHue. JleueHune, B TMpaKTUKE
peanu3aiu KOTOPOTrO Bpay yxe MUMeeT OomnbIT U 3(PGHEeKTUBHOCTH KOTOPOTO
MOATBEPKICHA KIIMHUYECKUMHU UCCIIEIOBAaHUSIMU. B OHKOIOTUM, KapAUOJIOTHU
U XUPYpPTUHU J0Ka3aTelibHas MEAUIIMHA SIBISETCS KpaeyrojabHbIM KaMHeM. J1is
JAHHBIX O0JacTed MEIUIIMHBI MOXKHO IIPOBECTHU HCCIEIOBAHUS, U OTH
00J1acTH, TaKKe U3BECTHBIC KaK HEOTJIOXKHAsI MEAUIIMHA, Peau3ysi KOTOPYIO y
OOJIBIIIMHCTBA MAIMEHTOB HAOJI0Ia€TCs 3HAYUTEIbHOE YIYUIICHUE 3]J0POBBSI.
OnmHako TpU  XPOHMYECKUX 3a00JICBAaHMSIX MEIUIIMHCKAsT CUCTEMa B
ONpEJICTICHHOW CTEeNeHu repectaeT ObITh APexkTuBHONW. XpOHHUECKHUE
3a007I€BaHUsl 4YacTO MMEKOT T'E€HETUUYECKUH XapakTep WU CTaHOBATCS
CIeACTBUEM O00pa3a >XU3HU. ODTO TOPOXKIAET CIIOKHBIE B3aUMOJCHCTBUS,
KOTOpble  HEBO3MOXXHO  (opmanuzoBaTh. B  obmactu  XpoOHUYECKHX
3a0oneBaHuil  JoKazaTenbHass MeaunuHa TpeOyer mnpoBenenus PKU
(PaHAOMU3HPOBAHHBIX KOHTPOJHMPYEMbIX HCCJEA0BAHUII), KOTOpBIC
IPEACTABISAIOT COOON JBOWHBIC CJIETbIE KOHTPOJIUPYEMbIC HCCIICIOBAHUS C
y4acTHEM KOHTPOJIbHOM TpyNmbl, NpuHUMawmeid minane6o. W Bpaum, u
NAlMEHTHl HE 3HAIOT, KTO MOJYYUT HOBBIA aKTUBHBIM IpenaparT, KTO MOJYy4YUT
Oornee cTapblii U kTO MONy4yuT rane6o. Kpome Toro, uto mokaszaTesbHas
MeIuIIMHA HauOosiee A(@PeKTUBHA JI OCTPHIX MEAUIMHCKUX TpobiieM, U
JIOCTUTAET CBOUX TPENEJOB B Cllydae XpPOHMUYECKHX 3a00J€BaHUU, KOTOpPbHIE
OCIIOXKHSIFOTCSI ~ OCOOCHHOCTSIMH ~ WHIUBUIYAIbHBIX  B3aUMOJCHCTBUH,
ocymectiieane PKUW odens mgoporocrosiiee ucciaeqoBaHue W TpeOyeT
Oonpiioro  ¢uHaHCHMpOBaHHWSA. bonbimas dYacTh J€HEr Ha - JydllIue
UCCJIEOBAaHUS UAET HA MIPOEKThI, CBA3aHHbBIE C HAPKOTUUECKUMH BELIECTBAMU,
a He Ha 3JI0POBOE MUTAHUE U 30POBBIN 00pa3 ku3HU. OTHAKO JTOKa3aTEIbHAS
MenunurHa Tpedyer mpoBeneHust Takux ucciuenoanuii (PKU mo 3mopoBomy
o0Opa3y XHU3HH), KOTOPbIC CIIO)KHO TPOBECTH Ha MPAKTUKE, U CIIe TPYyJIHEe
HaTH s HuX (uHAaHCHpoBaHue. Tak, Hampumep, MCCIEIOBaHUSA
MPAaBUJIBHOT'O MUTAHUS CONPSKEHBI CO CIEAYIOINMU TPYIHOCTAMMU:

1. 3popoBoe mMUTaHHWE HENB3s] KOHTPOJIUPOBATH C Tpynm Iianedo
[larueHT BWAWT, YTO €CT B OTJIMYHAE OT YMOTPEOJEHUS JIEKapCTBEHHBIX
npenapaToB, KOrJa A3TO  HEBUAMUMO  JUIsl  MAallMEHTa,  MOCKOJbKY
MHKAICYJIMPOBAHO U YUCTO BHEIIIHE UICHTUYHO JIEKAPCTBEHHOMY IIpenapary.

2. Tpebyercs MHOTO BpPEMEHH, YTOOBI TEPECMOTPETh W3MEHEHUS B
JMETe WM PEKHMME YIPaBICHUSI CTPECCOM Ha MPOTSKEHUU MHOTHUX JIET, HO
MPOKOHTPOJUPOBAThH coOmtoneHue nuetsl Ha 100% HEeBO3MOXKHO.

3. Heobxomumo ¢puHaHCUPOBATH MacIITaOHBIC HCcCiIeqoBaHus. HeT
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KOMIIaHUM, KOTOpbIE 3apabaThiBa€T MHOT'O JICHET Ha KOMILJIEKCHOM 3710pOBOM
MUTAaHUU, HE TOBOPS YK€ O (PMHAHCHPOBAHUU MHOTOJIETHETO HCCIEAOBAHMS
Ha
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several billion rubles. Healthy eating has no beneficiaries who can fund the
research. Thus, a healthy diet is not based on evidence - and in this case, the
patient's health takes a back seat. Although prevention does not play a role in
modern medicine, experts estimate that 80% of all chronic diseases can be
prevented with a healthier diet and lifestyle. Modern medicine is based on
treatment, not prevention. Because it is not based on evidence, as large long-
term studies are expensive and time-consuming.

Evidence-based medicine is often criticized for the fact that large-scale
studies have a certain bias (cognitive bias, " pre-stress»): the study sponsors
want the results of the study to be positive.

In particular, the meta-analysis showed that very often there is a
systematic error, and therefore many of these studies were not conducted
correctly from a scientific point of view. The results of randomized controlled
trials are subjected to "systematic errors” or “corrected” so that the effect of
the drug is better represented.

If we assume that the study is a new chemotherapy drug that can cure
patients at stage IV of the disease. Even assuming that an RCT study will lead
to confirmation, several years of funding are required after that to evaluate
these studies. And a few more years until these drugs are accepted, so that
they can be characterized as drugs with proven effectiveness. That is, it takes
about 10 years for a doctor to offer his patient a new tweed medication as a
treatment, but patients do not have much time.

The patient in the spotlight for evidence-based medicine, in general
clinical practice, must meet the expectations of large pharmaceutical
companies. This is the reason why research and therapy for many chronic
diseases are still in their infancy. There are many pilot studies-for example,
interdisciplinary pilot studies on people with Crohn's disease and ulcerative
colitis with certain diets and phytoextracts that lead to high rates of remission.
But due to the lack of money for RCTs and natural therapies, these pilot
studies remain unclaimed. This means that
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HECKOJIbKO MWIJITMApAOB pyOsieil. Y  340pOBOro MUTAaHUA HET
O6eHeduIapoB, KOTOpble MOTIM Obl (PMHAHCUPOBATH UCCIEqOBaHUs. Takum
oOpaszom, 3710poBasi JueTa HE OCHOBAaHAa Ha JI0KA3aTEIbCTBAX - U B JIAHHOM
Clly4ae 3/10pOBb€ MAllMEHTa OTXOJUT Ha BTOPOW IUIaH. XOTs MPO(PUIAKTUKA U
HE WUrpaeT POJu B COBPEMEHHOW MEIUIIMHE, HO MO OIIEHKaM 3KCIIEPTOB, OT
80% Bcex XpOHUYECKUX 3a00J€BaHU MOXXHO MPEIOTBPATUTh C MOMOUIBIO
Oosiee 370pOBOTO TUTaHus W oOpa3za ku3HU. CoBpeMeHHass MeIUlMHA
OCHOBaHa Ha JIeYeHUH, a He Ha npoduiakTuke. [IoToMy 4TO 3TO HE OCHOBAHO
Ha JI0Ka3aTelIbCTBAaX, ITOCKOJLKY OOJBIINE JOJTOCPOUYHBIE HCCIETOBAHUS
JIOpOTH U TPeOYIOT MHOTO BPEMEHH.

JlokazaTenbHasi MEAUIIMHA YacTO TMOJIBEPTaeTCsl KPUTHKE 3a TO, UYTO
KpYIMHOMACIITAaOHbIE HCCJIEAOBAHUS HMMEIOT OINpPEEICHHYI0 TMPEB3ATOCTh
(KOTHUTUBHYIO TPEIB3ATOCTh, «IPEABAPUTEIBHBIN CTPECC»): CIOHCOPHI
UCCICJIOBAHUS  XOTSIT, 4YTOOBI  pe3yJbTaThl  HCCJICIOBAHUS  OBUIN
ITOJIOKUTENBLHBIMH.

B wactHOCTH, MeTaaHaiM3 TMOKa3aj, 4YTO OYEHb YacTO CYIIECTBYET
CHUCTEMAaTH4YeCKas OIIMOKa, U MOATOMY MHOTHE M3 ATHUX HCCIETOBAHUMA HE
ObTM TIPOBEJCHBI TMPABWJIBHO C HAy4YHOM TOYKM 3peHus. Pe3ynbTaTs
PaHIOMHU3UPOBAHHBIX  KOHTPOJIUPYEMBIX HCITBLITAHUN MOJIBEPraroTCA
«CHCTEMATUYECKUM OIIUOKaM» WIH «KOPPETUPYIOTCS», 4YTOOBI JEHCTBHE
JIEKapCTBEHHOTO Tpernapara OblIO MPEeACTaBICHO JTyYlIle.

Ecnu npeamnonoxuTh, 4TO UCCIEAOBAHUE MPOXOAUT HOBBIM mpemnapar
XUMHUOTEPAH, CIIOCOOHBIM BBUICUNTHh 00BHBIX Ha IV cTagum 3a0oeBaHms.
Jlaxxe ecii JOMyCTUTh, YTO TMPOBEIACHUE HCCIenoBaHus 1no cranmapty PKU
OPUBEIYT K IOJATBEP)KICHUIO, TO TIOCIE ATOr0 TPeOyeTcss HECKOJBKO JIeT
(¢brHaHCUPOBAaHUS I OIEHKH ATUX HCcieaoBaHui. M eme HECKOJIbKO JIeT,
IMOKa OTH TMpermapatbl OyAyT NPHUHATHI, 4YTOOBI WX MOXHO OBLIO
oXapaKTepHu30BaTh KakK JEKapCTBa C J0Ka3zaHHOH 3¢ dekTuBHOCTHIO. TO ecTh
Tpedyercst okoio 10 ser, 9ToOBI Bpad MOT IPEIOKUTH CBOEMY TAIlUCHTY B
Ka4yeCTBE JICYCHHUS] HOBBIM TBHJ JIEKApCTBA, HO y MAI[MEHTOB HE TaK MHOTO
BPEMEHH.

[TanenT, HaXOOAIIMKCS B LEHTPE BHUMAHUS IS JIOKA3aTEIbHOU
MEIUIIMHBI, B OOINEH KIMHUYECKOM TMPAKTUKE JOJKEH ONpaBIbIBaTh
OKHMJIaHUS KPYITHBIX (papMaIieBTHUYCCKUX KOMIIAHUHA. ITO SBISACTCS MPUIHHON
MOYEMY HCCIICIOBAaHUS M Tepanus MHOTHX XPOHHUYECKUX 3a00JIeBaHHMI BCE
eIe HaXOJATCS B 3a4aTOYHOM COCTOSHUU. CyIIecTByeT MHOTO IMHJIOTHBIX
WCCIICIOBAaHUM - HANPUMEP, MEXIUCIHUIIMHAPHBIC MUJIOTHBIC HMCCIICIOBAHUS
Ha JOAsIX ¢ 0oje3Hbi0 KpoHa M S3BEHHBIM KOJMTOM C OMNpPEACICHHBIMHU
nMeTaMu U (DUTOIKCTPAKTaMH, KOTOPhIE MPUBOIAT K BBICOKUM IOKa3aTEIsIM

pemuccun. Ho u3-3a orcyrcrBus nener Ha PKUY u ectecTBEHHBIE METOIbI
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JICUCHUS 3TH MHJIOTHBIC WCCIICOBAHHUS OCTAIOTCS HEBOCTPEOOBAHHBIMH. ITO
O3HAYAET, YTO
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these interventions, however successful, are also not evidence-based.

Complementary and alternative forms of medicine, such as naturopathy,
nutritional advice, and complementary medicine, are in a difficult position.
Thus, a healthy lifestyle is not based on evidence, but in a paradoxical way
can actually help a large number of patients.

Evidence-based medicine evaluates and classifies clinical trials
according to their informativeness. There are several classes of evidence.
Higher classes of evidence offer a better scientific basis for a therapeutic
recommendation.

Evidence Class la studies, for example, have the highest informative
meta-analyses in randomized controlled trials. The division into evidence
classes leads to the evaluation of the prescribed medical recommendations.

* Level | evidence is considered the gold standard of medical
knowledge because it is derived from randomized controlled clinical trials
(RCTs). RCTs allow the results of clinical trials to be "free from any bias that
might otherwise be introduced by the participants."

* Level Il evidence is not considered as reliable as Level I evidence, but
it is still better than levels Il and IV. Level Il evidence comes from three
different sources:

* Controlled trials without randomization.

* Cohort analytical studies.

* Multiple time series studies (since RCTs cover only 10 to 40 percent
of what physicians do [depending on the clinical field], it is often true that the
best evidence available to clinicians is their own observable aggregate data).

* Level Il evidence is based on the opinion of experts who have
narrowed their focus as much as possible in a complex area. The downside is
that the sample sizes are usually too small and there are no control groups.
This leaves a large margin for error if group statistics methods are not used to
generalize the opinions of many experts.

* "Evidence" at level IV is based on personal experience. This
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AT BMENIATENIbCTBA, KAKUMHU Obl YCHEIIHBIMH OHU HHM OBUIM, TaKXe HE
OCHOBaHbI Ha (haKTUYECKUX JTAHHBIX.

JlonoJHUTENbHBIE W aJbTEpPHATUBHBIE (POPMBI MEIUIIMHBI, TaKHE Kak
HATypONaTHsl, COBETHI MO MUTAHUIO U JIONIOJHUTEIbHAS MEIUIMHA, HAXOIATCS
B TPYAHBIM MOJIOKEHUU. TakuM 00pa3oM, 310POBBIM 00pa3 >KM3HU HE OCHOBAH
Ha JI0Ka3aTelIbCTBAX, HO MapaJloOKCAIbHBIM 00pa3oM ACHCTBUTEIBHO MOKET
MOMOYb OOJIBIIIOMY KOJIMYECTBY MAIlMEHTOB.

JlokazaTenbHas MEAUIIMHA OLIEHUBACT U KIACCUPUIIUPYET KIMHUUECKUE
UCCJICJIOBAaHUS B COOTBETCTBUM C HX HH(PopMaTuBHOCTHIO. CyllecTByeT
HECKOJIBKO KJIACCOB JI0Ka3aTeJIbHOCTH. bosee BBICOKHE KIJIacChl TOKA3aTEIbCTB
IpELIararoT Jaydiiee Hay4yHOE 000CHOBaHME TEepaneBTUYECKOU
PEKOMEHIAIUH.

UccnenoBanus knacca J0Ka3aTenbCTB la, Hampumep, UMEKOT Camyro
BBICOKYIO ~ HMH(POPMATUBHOCTb METa-aHAJIW3bl B  PaHJIOMH3WPOBAHHBIX
KOHTPOJIMPYEMBIX UCCIEIOBaHUAX. Pa3jeneHne Ha KJIacchl J10Ka3aTeIbHOCTH
MPUBOJIUT K OLICHKE HA3HAYaEeMbIX MEIUIIMHCKUX PEKOMEHIAIUH.

* JlokazaTenbcTBa YypoBHSI [ cuuTaroTcsi 30J0THIM CTaHAAPTOM
MEIULHUHCKAX 3HAHUM, MMOCKOJIbKY OHU MOJyYEHBI B PE3YIbTATE
PaHIOMU3UPOBAHHBIX KOHTPOJINPYEMBIX KJIINHUYECKHUX
ucnbitanuii (PKM). PKU no3BomsitoT pesynbTaTaM KIMHUYECKHUX
UCHIBITAaHUM OBITH «CBOOOAHBIMH OT KaKOW-IMOO MPEAB3ATOCTH,
KOTOpass B TMPOTHUBHOM ciy4ae Morja Obl OBITh BHECEHa
YYaCTHUKAMU Y.

* JlokazatenbcTBa YpoBHA Il HE CUMTAIOTCA CTOJIB K€ HAACKHBIMU,
KaK JOKa3aTelbCTBA YPOBHSA I, HO OHM BCE K€ JIydlle, 4eMm
yposHu III u IV. [JokazarenscTBa ypoBHs Il mocrymaror us tpex
Pa3HBIX UCTOYHUKOB:

* - Kontponupyembie ucubITanus 0€3 paHIOMU3ALUN.

* - Koroprasle aHaIMTUYECKUE UCCIICIOBAHUS.

* - MHOX€eCTBEHHbIE UCCIIEIOBAHNSI BPEMEHHBIX PAJIOB (IIOCKOJIBKY
PKUM oxsateiBatoT suiib oT 10 g0 40 mpOIEHTOB TOro, 4TO
JIEAar0T Bpayd [B 3aBUCMMOCTH OT KIIMHUYECKON 00J1acTH |, 9acTo
BEPHO, YTO JIYYIIIKE JOKA3aTEIbCTBA, IOCTYITHbIE KIMHUIUCTAM, -
3TO UX COOCTBEHHBIE HAOII0ITaeMbIE COBOKYITHBIC JJAHHBIE).

» Jloka3zarenbcTBa ypoBHs III OCHOBaHBI Ha MHEHHHM 3KCHEPTOB,
KOTOpPbIE MAKCUMAJIbHO CY3WJIH CBOM (DOKYC B CIOKHOU OOJIACTH.
OOGpaTHOIl CTOpOHOM SIBASIETCA TO, UYTO pa3Mepbl BBIOOPKH
OOBIYHO CIMIIKOM MaJlbl M HET KOHTPOJBHBIX TPYII. ITO
OCTaBJIsIeT OOJIBIION 3amac JJIsl OIIMOKHU, €CJIM HE UCHOJb3YIOTCS

METO/IbI TPYIITIOBOM CTATUCTUKH JJIsi 0000IIEHUSI MHEHUHN
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MHOTUX JKCIIEPTOB. «Jloka3areinbcTBa» Ha ypoBHE IV OoCHOBaHBI
Ha JUYHOM OIIbITE. ITO
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the least desirable source of evidence, and it does not have any
statistical validity.

In the context of everyday clinical practice, the following sequence of
steps is applied:

1. Ask a question: The doctor should ask clear, structured
guestions that serve as a starting point for the study.

2. Search for information: the doctor must find suitable scientific
publications.

3. Critical evaluation of information: analyze the found research
results in accordance with the levels of evidence-based medicine
(level of evidence).

4. Evaluate: the verified information must be adapted to the
individual patient's situation.

5. Implement: based on the protocol.

Evidence-based medicine is focused on both patients and healthy
people. Goal: to provide the best possible medical care. It may also mean that
a particular measure is not being used - because there is no evidence of its
effectiveness or another point in time seems more appropriate.

People want to trust medical information and treatment. Evidence-based
medicine provides realistic answers to medical questions based on the best
current scientific research, while also providing clarity on where there are still
uncertainties. This data provides reliability to the extent that the evidence is
available.

Evidence-based medicine reveals the advantages and disadvantages of
certain medical measures, such as therapy, diagnostic procedures,
examinations for early diagnosis, or rehabilitation. In this regard, people get
all the information they need to make a decision. Even if patients do not need
to know all the details of the therapy: many are rightly interested in how the
treatment works and how it works. Based on the data, it is possible to
understand the links, risk factors, modes of action, as well as the benefits and
harms of treatment.

Through evidence-based medicine, doctors gain access to the best
scientific knowledge currently available. Thanks to constant research and its
results, the quality of medical care also improves over time. Both individual
patients and the general population benefit from this.

Evidence-based medicine can also be used to evaluate
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HalMEHEE JKEJIaTEIbHBIA HMCTOYHMK JIOKa3aTeIbCTB, U OH HE
UMEET KaKOW-TM00 CTaTUCTUUYECKOUN IOCTOBEPHOCTH.

B KoHTEKCTE TOBCENHEBHOW KIIMHUYECKON MPAKTUYECKOU NMPUMEHSAETCS
CJIEAYIOIAs MOCIEN0BATEIBHOCTD 1IAr0B:

1. 3aparp Bompoc: Bpay JOJKEH 3a/1aTh YETKUE, CTPYKTYPHUPOBAaHHbIE
BOIIPOCHI, KOTOPBIE CIIYKAT OTIIPABHOM TOYKOW JUJIsl UCCIIEIOBAHUS.

2. Hckath uH(popmaIiuio: Bpad J0JDKEH HAUTH MOJIXOISALIME HAyUYHbIE
MyOJIUKALIHH.

3. Kpurnueckas orneHka MHQOpMaluu: NpoaHATU3UPOBATh HAlCHHbIE
pe3yJbTaTbl MCCIEAOBAHUNA B COOTBETCTBUU C YPOBHSAMHU J0KA3aTEJIbHOMU
MEIUIMHBI (YPOBEHb JJOKA3aTEIbHOCTH).

4. OueHuTh: MPOBEPEHHYI0 UHPOPMALIMIO HEOOXOIUMO aJanTUPOBATh
110/l UHAUBUAYAJIbHYIO CUTYALIUIO TAlMEHTA.

5. PeanuzoBaTh: OCHOBBIBAsCh HA IPOTOKOJIE.

JlokazaresbHass MEIMIMHA OPUEHTUPOBAHA KAK Ha ITALMEHTOB, TaK U Ha
310poBBIX Jiroaed. Lleap: mpenocTtaBUTh  HaWIydlllee  MEQULIMHCKOE
oOciy)kMBaHHME. DTO TaK)KE€ MOXKET O3HadaTh, YTO ONpEJECICHHAs Mepa He
UCMOJb3yeTCSd - MOTOMY 4YTO HET JI0Ka3aTelabCTB €€ 3(PPEKTUBHOCTH WIH
APYroil MOMEHT BPEMEHHU KaxKeTcs 00Jiee MOIXOISAIINM.

Jlronu XOTAT JOBEPATh MEIUIMHCKOM HH(POpMALMU U JICYECHHUIO.
JlokazaTenbHass MEAULUHA JAaeT PEAIUCTUYHBIE OTBETHI HAa MEIAULUHCKUE
BOIIPOCHI, OCHOBAHHBIE HA JIYUYIIUX TEKYLIUX HAy4YHBIX HCCIEHOBAaHUAX, a
TAaKK€ JaeT sACHOCTb B OTHOLIEHMM TOrO, TIJ€ BCE €IIe €CTh
HEOIpeIeICHHOCTH. DTH JaHHbIE 00€CHeuMBalOT HA/IEKHOCTh B TOH Mepe, B
KaKOM UMEIOTCS J0Ka3aTeIbCTBA.

Jloka3zaTenbHass MEQULMHA PACKpPBIBACT IPEUMYIIECTBA U HENOCTATKU
ONPENEIICHHBIX MEAULMHCKUX MEp, HallpUMeEp Tepanuu, AUArHOCTHYECKON
IpoLeaAypbl, 00CIeI0BaHMs Al paHHEW TUArHOCTHKHU Win peaOuiuranuu. B
TOM OTHOLICHUH JIOAM MOJy4YaroT BCIO MH(OpMAIMIO, HEOOXOIUMYIO JIs
IIPUHATHS pelIeHus. Jlake ecinu NanveHTaM HE HY)XXHO 3HaTh BCE JETald
TEpauK: MHOTUE CIIPaBEJIMBO MHTEPECYIOTCS, KaK pabOTAaET JIEUEHUE U KaK
OHO neiicTByeT. Ha oCHOBE NaHHBIX MOXHO HOHSTH CBSI3U, (PAKTOPBI PHUCKA,
CHOCOOBI IEHCTBHUSA, a TAK)KE MPEUMYILECTBA U BPE] JICUEHUSI.

C noMmomplo A0Ka3aTeNbHOM MEAMIIMHBI BpauM IOJIY4YarOT JOCTYI K
Jy4IIM JOCTYIIHBIM B HACTOSIIEE BpEMsl Hay4dHbIM 3HaHUAM. biaromaps
IIOCTOSIHHBIM HCCIICOBAHUSAM M MX pe3yJbTaTaM KadeCTBO MEIULIMHCKOMN
IIOMOIIIM CO BPEMEHEM TakKe MOBbIIAETCSI. OT 3TOr0 BBIMTPBHIBAIOT KaK
OT/ICJIbHBIC MTALIUEHTHI, TAK U BCE HACEIICHUE.

Jloka3aTenbHas MEAMIIMHA TAK)KE MOKET UCIIOJIB30BATHCS
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to assess whether there is sufficient knowledge of specific clinical issues and
treatment options - for example, in cancer therapy. Where else are there gaps
in knowledge and uncertainties? When evidence-based medicine detects a lack
of information, a more focused study can be conducted.

Evidence-based medicine is not an end in itself. Experts explore the best
scientific knowledge to achieve one goal: to improve people's health and treat
diseases as best as possible. Therefore, evidence-based medicine specialists
are guided by the needs, values and wishes of patients. This enables individual
health care and serves the well-being of the community.

Criticism of evidence-based medicine.

It may seem strange to claim that evidence-based medicine is overrated.
In European countries, evidence-based medicine is becoming the standard
with which all medical practice should be correlated. To oppose evidence-
based medicine, according to some researchers, is like suggesting a return to
the use of leeches and a paternalistic approach to treatment.

Evidence-based medicine is an integral part of quality assurance in
medicine. The advantages are a higher level of objectivity of the results.
However, it should be noted that the following factors influence the popularity
of the practice of evidence-based medicine:

* Unpublished materials are not taken into account (for example,
discontinued studies, partial studies).

* Access to sources (open access) for tracking and verification is often
limited.

* The result depends on the availability of completed studies .

* The applicability of the research result to a particular patient is not
always specified.

* The clinical applicability of, for example, medications may not be
possible for some comorbidities.

* There is no protection against falsified research.

Indeed, the notion that productive medical decisions should be based on
evidence is generally accepted. As part of the implementation of the evidence-
based approach, doctors use only those drugs and treatment methods whose
effectiveness and benefits have been proven by scientific research. This
approach is aimed at improving the quality of medical care while ensuring a
more rational use of the limited resources of the system
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JUIsL OLUEHKH TOTO, JOCTAaTOYHO JIM 3HAHUM 1O OTIAEIbHBIM KIMHHUYECKUM
BOIIPOCaM M BapHUaHTaM JICYEHUs - HallpUMep, B Tepanuu oHkoJoruu. ['ae eme
ecTh MpoOenbl B 3HAaHUSIX U HeompeneneHHoctu? Korma pokasarenbHas
MeIUIMHA OOHApyXKMBAaeT HENOCTAaTOK HMH(OpPMALUU, MOXKHO MPOBOJUTH
0oJiee 1eIeHanpaBIeHHOE UCCIIEJOBaHUE.

Jloka3aTenbHass MEAULMHA HE SBIKIETCA CAMOLENBI. ODKCIEPTHI
UCCJEAYIOT JIydlllMe HAay4YHble 3HAHUS IS JOCTHXKEHHUS OJIHOM WenH: Kak
MOXXHO JIy4dllle YKPEIUISTh 3/I0pOBbE JItoAeH W jeunTh Ooisie3Hu. I[loatomy
CHEIUATKUCTBl JTOKA3aTebHONM MEJMLMHBI OPUEHTUPYIOTCS Ha MOTPEOHOCTH,
HEHHOCTH W  TOXEJaHWs  MalMeHTOB. JTO  JaeT  BO3MOXKHOCTh
UHAUBUAYAJTBHOTO YX0/1a 32 3J0POBbEM U CIY>KUT 0JIaromnoayurto o0IIecTBa.

Kputuka nokaszatesnbHON MEIUIIUHBI.

MoxkeT moKazaThCcsl CTPaHHBIM YTBEPKJATh, UTO JOKa3aTelbHas
MEIUIMHA SIBIISIETCS TepeolleHeHHOM. B eBporelickiux cTpaHax Joka3aTenbHas
MEIUIMHA CTAaHOBHUTCS CTaHAAPTOM, C KOTOPBIM CIEAYeT COOTHOCUTH BCIO
MEIUIMHCKYIO MPaKTUKy. BbIcTynaTh NpoTUB J0Ka3aTeNbHOW MEIUIIMHBI, 110
MHEHHUIO psJia HCCleoBaTeNe, BCE paBHO, YTO MpeuiaraTh BEPHYTHhCS K
UCITOJIb30BAHUIO MMUSIBOK U MATEPHAIIUCTCKOMY NOAXOAY K JICUEHHIO.

JlokazarenbHasi MeAMIIMHA - HEOThbeMJieMass 4YacTh oOOecredeHus
KauecTBa B MeaunuHe. [IpemmyiectBa 3akiodaroTcsi B 00Jiee BBICOKOM
ypOBHE OOBEKTUBHOCTU pe3yiabTaToB. OJHAKO HEIb3d HE OTMETUTh
cienyronie  (GakTopbl,  BIUSIONIME HAa  MOMYJISPHOCTh  MPAKTUKHU
J0Ka3aTeIbHON MEIULINHbI:

* HeonyOnukoBaHHble MaTepuaibl HE MPUHUMAIOTCS BO BHUMAaHUE
(Hanpumep, NpeKpalieHHbIE UCCIEA0BAHUS, YACTUUHBIE UCCIEIOBAHNUA).

* JlocTyn K MCTOYHHMKaM (OTKPBITBIA JOCTYH) IJI OTCIEKUBAHUS U
MIPOBEPKHU YACTO SIBJIAETCS OTPAHUYCHHBIM.

* Pe3ynbpTar 3aBUCHUT OT HAJUYUS BBIOJIHEHHBIX UCCIETOBAHUM.

* IlpuMeHUMOCTH pe3yapTaTa MCCICAOBAHUNM K KOHKPETHOMY
MALMEHTy HE BCET]a OrOBAPUBAETCSI.

* KiuHuueckass ~ OpUMEHUMOCTb,  HAlpuMep,  JIEKaPCTBEHHBIX
[IpenapaToB MOXET OBITh HEBO3MOXHA IPU HEKOTOPBIX COMYTCTBYIOIIUX
3a00JICBaHUSX.

*  OrcyrcTByeT 3anuTa oT (haabCu(GUIUPOBAHHBIX UCCIEIOBAHMM.

JleHicTBUTENIBHO, TPEACTaBIEHWE O TOM, YTO HPOJYKTHUBHBIE
MEIUIIMHCKUE PEIICHUS JOJDKHBl OCHOBBIBATHCS Ha JOKAa3aTelIbCTBaX,
SABJISIETCS OOIIENPUHATHIM. B paMkax peanu3aluu J0Ka3aTeJIbHOTO MOAX0Ja
Bpayu UCMOJB3YIOT TOJIBKO TE JIEKAPCTBA U METO/bI JieueHuUsl, 3P PEKTUBHOCTh
M TO0Jib3a KOTOPBIX JOKa3aHbl HAYYHBIMU HUCCIEAOBAHUAMHU. DTOT MOAXOJ]

HaIIpaBJICH Ha  IOBBIICHHUC KadCCTBa MCHHHHHCKOﬁ IIoOMOIIIK  IIPpH
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obecrieueHUu 0oJiee  PAIMOHAIILHOTO  WCIOJB30BaHUS  OTPAHUYEHHBIX
PECYPCOB CUCTEMBI
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health care. However, not every doctor has the time and the necessary
knowledge to evaluate statistical data in order to adequately assess the quality
of scientific research. In addition, according to many critics, evidence-based
medicine has methodological limitations in many diseases.

Facts from everyday life - the more often they are confirmed, the more
convincing the statement. The same is true in medicine. A single statement
cannot be generalized and is therefore considered a poor proof. If something
has been investigated in one or more high-quality studies, the evidence is
considered good. In this case, it is necessary to carefully study both the
benefits and the harms. As the quality of the research improves, more reliable
claims can be made. If you combine this with the patient's wishes and the
doctor's experience, the best decision can be made together.

If someone tries to use evidence obtained from medical research, they
quickly realize that evidence is not synonymous with truth. The evidence may
be refuted, it may be clarified, and its validity may change in the light of new
results. Given this dynamic and changing nature, the question arises, what
does the concept of evidence-based medicine mean? Evidence-based medicine
is not implemented in ideal conditions, when the patient is a sheet on which all
the health problems and their causes are set out, which the doctor should
familiarize himself with, analyze research on this disease and apply a
treatment protocol. The logic of this sequence of actions does not correspond
to the reality of medical practice, when there are no specific issues that can be
consistently studied.

According to critics of evidence-based medicine, this approach is
characterized by a lack of integration of treatment and patient characteristics.
Because in a large number of cases, the patient's disease develops beyond the
collected data (comorbidities) about the development of the disease and may
stop medical care, but still continue to need it.

For example, until the 1990s, parents of newborns were advised to put
their children to sleep on their stomachs. American pediatrician Benjamin
Spock, who in his 1958 work "The care of infants and children", which was
published in millions of copies, expressed the opinion that the risk of choking
on vomiting is much lower for an infant in the prone position than in the
supine position. This is a statement based on
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3npaBooxpaHeHusi. OJJHaKO HE y KaXJ0ro Bpadya €CTh BpeMs U HEOOXOIUMBbIE
3HaHUS JJI1 OLICHKU CTAaTUCTUYECKUX JIaHHBIX, YTOOBI aJICKBATHO OLICHUTHh
KaueCcTBO HAy4HBIX HcclenoBanuii. KpoMe TOro, mo MHEHHMIO MHOTHX
KPUTUKOB, JJOKa3aTeIbHas MEIUIIMHA UMEET METOI0JOTUYECKUE OTPaHNYCHUIN
IIPU MHOTUX 3a00JI€BaHUSAX.

@dakThl U3 MOBCEAHEBHOM >KM3HU - YEM 4Yallleé OHU TMOJTBEPKIAIOTCS,
TeM yOenuTeinbHee yTBepkaAeHUEe. To ke W B MeaunuHe. EnuHWYHOE
YTBEP)KJIEHUE HE MOXKET OBbITh 00O0OIIEHO M TMOATOMY CUMUTAETCA IUIOXUM
JI0Ka3aTeIbCTBOM. Eciii 4T0-TO OBLIO MCCIEA0BAaHO B OJTHOM WJIM HECKOJIBKHUX
BBICOKOKQUYECTBEHHBIX  HCCJICIOBAHUSX, JI0KA3aTelIbCTBA  CUMUTAIOTCS
xopomumu. B 3ToM ciiydae HeoOX0AMMO TIHIATENHHO U3YYUTh KaK MOJIb3Y, TaK
u Bpea. [lo Mepe moBbIlIeHHs] KauecTBa UCCIEAOBAaHUN MOTYT OBITh CJEIaHbI
OoJsiee HaJEKHbIE YTBEpXkIeHUsA. EcCIM COBMECTUTH ATO C TMOXKEITaHUSIMHU
MaIMeHTa U OTIBITOM Bpaya, JIy4Illee PelieHrue MOKHO OyAeT MPUHSITh BMECTE.

Ecnau xTo-TO mBITAaeTCA MCMOIB30BaTh JOKA3aTEIbCTBA, MOJYYEHHBIE B
pe3yiabTate  MEIUIMHCKUX  HUCCIEAOBaHUN, OBICTPO TOHHMMAET, YTO
JTI0OKa3aTeIbCTBA HE SBJISIIOTCS CHHOHUMOM HCTHHBI. CBHUIETETHCTBA MOTYT
OBITH OMPOBEPTHYTHI, OHU MOTYT OBITh YTOYHEHBI, UX JOCTOBEPHOCTH MOXKET
U3MEHUTHCS B CBETE HOBBIX PE3YJIbTATOB. YUUTHIBAsA 3TOT IWHAMUYHBIN U
U3MEHUYMBBIA  XapakTep, BO3HMKAET BOMNPOC, YTO O3HAYAeT IOHSATHE
NOKa3aTeNnbHON MenuuuHbl? JlokazaTenbHas MEAUIMHA HE pealu3yercs B
UCAIbHBIX YCIOBUAX, KOTJA MAIMEHT MPEeICTABIsEeT COOO0M JUCT HA KOTOPOM
U3JI0’KEHBI BCE MPOOJIEMBI CO 3JJ0POBREM M MX MPUUYMHBI, C KOTOPHIMH Bpay
JOJIKEH 03HAKOMUTHCSA, MPOAHAIU3UPOBATh UCCIEIOBAHUS 110 ATOW 00JIE3HU U
OPUMEHUTh TPOTOKON JieUyeHHUs. JIOTMYHOCTh 3TOW MOCIEA0BATEIBbHOCTH
NEUCTBHM HE COOTHOCHUTCS C PEAThbHOCTBHIO BpadeOHOM MpPaKTHKH, KOT/Ia
OTCYTCTBYIOT KOHKPETHBIC BOIPOCHI, KOTOpBIE MOXXHO OBLIO  OBI
MOCJIEI0BATEILHO U3YUYUTh.

[lo MHEHUI0O KPHUTHKOB JOKa3aTeJIbHONM MEIULUHBI, IJs JaHHOTO
MO/XO0/Ia XapaKTepHO OTCYTCTBHE HHTETpAIMH JICYCHHUS] U OCOOCHHOCTEU
narenTa. [lockonbKy B OOJIBIIOM KOJMYECTBE CiIydaeB OOJIe3Hb MaIllMEHTa
pa3BWBaeTCs 3a TpenenaMud  COOpaHHBIX  JaHHBIX  (COMYTCTBYIOIIHE
3a0oneBaHusl) O pa3BUTHE OOJIE3HHM M MOXKET MepecTaTb MEIUIIUHCKYIO
MOMOIIIb, HO BCE €IIE MPOJ0JIKATh HYKAaThCsl B HEM.

Hanpumep, Brnots 10 1990-x poaurenssMm HOBOPOXKICHHBIX COBETOBAIN
YKJIaJbIBaTh JIE€TEH CHaTh Ha >KUBOT. AMEpUKaHCKUW mnenuatp beHmxaMuH
Crnok, KoTopbli B cBoeH paboTe 1958 roma «Yxox 3a MiaaeHIIaMi U JETbMUY,
KOTOpO€ ObUIO HM3JaHO MWIJIMOHHBIMU THpa)KaMH, BBICKA3aJl MHEHHE, 4YTO
PHUCK MOAABUTHCS PBOTOM HAMHOI'O HUXE JIJI MJIQJICHIA B MOJIOKEHUHU JIeKa

Ha KHBOTC, 4YCM B IIOJIOKCHHHU JICXKa Ha CIIMHC. 910 YTIBCPIKACHUC,
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theoretical considerations have been accepted by a large number of
pediatricians around the world over the years-without critical scientific
review.

Today, it is a well-known fact for pediatrics that lying on your stomach
Is one of the most important risk factors for sudden infant death syndrome.
The first evidence of this appeared in the seventies, but only twenty years
later, due to numerous research results, health organizations asked parents to
put their children to sleep on their backs again. As a result, the rate of sudden
infant death in some developed countries has decreased by more than fifty
percent in a very short time. Proponents of evidence-based medicine see this
case as a prime example of how medical advice should always be based on
statistics, not just the untested doctrines of individual experts. If a systematic
analysis of the data from the study of the position of infants during sleep,
which was already available at that time, had been carried out in the seventies,
experts estimate that more than fifty thousand infant deaths could have been
prevented worldwide.

The amount of published literature on medicine has been growing
exponentially for many years. More than 10,000 specialized journals and more
than 2,000,000 medical articles, as well as 10,000 randomized controlled trials
per year, should no longer be assimilated by the entire medical community.
The" half-life of knowledge " in medicine is now only five years - and this
trend continues to decline. Therefore, in practice, the need for meaningful
generalized and reliably evaluated information is becoming increasingly
important.

In the socio-humanitarian theory, modernity is usually understood
through the idea of global informatization, and the era itself is called the
"Information age". However, for example, for medical practice, the
increasingly rapid growth of knowledge and the acceleration of the
development of technical means of communication leads to a situation that is
characterized by the emergence of misinformation as a result of an excessively
large number of information sources.

However, the user is often disoriented by so many suggestions. Both the
application of search methods and the evaluation of sources require certain
skills. This is especially true for medical practice, where everyone involved in
the process receives a real stream of new knowledge. Even today, in the
information age,
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TEOPETHUUYECKUX COOOPAKEHUSIX, OBUIO MPUHATO OOJBIIUM KOJIMUYECTBOM
MeMaTpoB MO BCEMY MHPY Ha MPOTSKEHUU MHOTHUX JIET - 0€3 KPUTUUECKOTO
Hay4HOTo 0030pa.

Ceromusi OOUIEHM3BECTHBIM (AKTOM Jig MEeAUATPUM  SIBISETCS, 4YTO
MOJIOKEHHUE JIeXKa Ha JKUBOTE - OJIMH M3 BaXXHEUIINX (HAKTOPOB pHCKa
CUHJIpPOMA BHE3allHOM JETCKOM cmepTu. llepBble IOATBEPKACHUS OSTOrO
MOSIBUJIUCH €Il B CEMUJECAThIE, HO TOJBKO uepe3 MABaAIaTh JIeT, H3-3a
MHOT'OYHCIICHHBIX pPE3yIbTATOB UCCIIEIOBAHUM, OpraHu3aIuu
3IpaBOOXPAHEHUSI TOMPOCUIIM POJIUTENICH CHOBA YJIOKHUTh CBOUX JIETEH CIaTh
Ha cniuHe. B pesynbpTaTe "yacToTa BHE3aHOW JETCKOM CMEPTH B HEKOTOPBIX
Pa3BUTHIX CTpaHAaX CHU3UJIACH 0OJee YeM Ha MSATHIASCAT MPOIEHTOB 3a OYEHb
KopoTkoe Bpemsi. CTOPOHHUKH [I0KAa3aTEbHOW MEIUIIMHBI CUUTAIOT ATOT
Cly4yal SIpKUM TPUMEPOM TOTO, KaK MEIUIIMHCKHE PEeKOMEHAIlMy BCerjaa
JIOJDKHBI OCHOBBIBaThCS HA CTAaTUCTUYECKUX JIaHHBIX, a HE TOJIbKO Ha
HEMIPOBEPEHHBIX  JIOKTPUHAX  OTACJIBHBIX  OSKcmepToB.  Ecim OBl
CUCTEMATHYECKUN aHAIU3 JaHHBIX HCCJICJIOBAHUS MOJOKCHUS MIIQJICHIIEB BO
BpeMs CHa, KOTOpPBIA yxkKe OBbUI JOCTYIEH B TO BpeMs, NPOBOJWJICS B
CEMUJIECATHIX T0/IaX, MO OIEHKAM JKCIIEPTOB, BO BCEM MHUPE MOKHO ObLIO ObI
PEeOTBPATUTH O0Jiee MATHIECITH ThICSY MIIAJIEHYECKUX CMEPTEH.

KonudectBo ~ omyOJMKOBaHHOW ~ JUTEpaTypbl MO  MEAMIIMHE
SKCIIOHEHIIMAJIBbHO pacTeT B TeueHWe MHorux Jer. bomee 10 000
CHIeUAIM3UPOBAHHBIX )KypHaAIOB U O6oisiee 2 000 000 MeTUIIMHCKUX CTaTeH, a
takke 10 000 paHIOMU3UPOBAHHBIX KOHTPOJUPYEMBIX HCCIEIOBAaHUN B IO
Oomnpiie  HEOOXOAMMO  JOJKHBI ~ OCBAMBAaThCS  BCEM  MEIUIIMHCKUM
coobmectBoM. «[lepmon momypacnana 3HaAHWUN» B MEAHMIIMHE COCTABISIET
ceiyac BCEro MSATh JIET - U 3Ta TEHJCHUHUS MPOAOIKAET CHUXKATbes. [loaTomy
Ha TPaKTUKE TOTPEOHOCTh B COJAEPXKATEIBHO OOOOIIEHHOW W HaAEKHO
OIICHEHHOW MH(OPMAIIUU CTAHOBUTCS BCE 0OJiee BaKHOM.

B commanbHO-TyMaHUTapHOW TEOPHUM COBPEMEHHOCTH  IPHUHATO
OCMBICTISITh 4Y€pe3 HACI0 TIo0anbHOW WHGOpPMATH3AIMK, a caMy »JIOoXYy
UMEHOBaTh  «MHMOPMAIIMOHHBIM  BekOM». OpHako, Hampumep, s
MEIUITMHCKONW TPaKTHKA BCE Oojee OBICTPBIM POCT 3HAHWN U YCKOpPEHUE
Pa3BUTUA TEXHUUYECKUX CPEJICTB KOMMYHHMKALUU MPUBOJUT K CHUTYyalluH,
KOTOpasi XapaKTepU3yeTcs BOSHHUKHOBEHUEM Je3MH(pOopManuend B pe3yiabTaTe
Ype3MEPHO OOJIBITIOTO KOJINYECTBA NH(POPMAITMOHHBIX HICTOYHUKOB.

OnHako MONB30BATENIb YACTO OKAa3bIBAETCS JE€30PUEHTUPOBAH TaKUM
KOJIMYECTBOM TMpenoxkeHuil. Kak mnpuMeHeHWEe METOJ0B TMOUCKA, TaK U
OLICHKa HCTOYHUKOB TPEOYIOT OINpPEJEICHHBIX HABBIKOB. JTO OCOOEHHO
aKTyaJbHO [JI1 MEIUUMUHCKON TMPaKTUKHU, TI€ KaXIblil, KTO BOBJICYECH B

MPOLIECC, MOJIyYaeT HACTOSAIIMKA MOTOK HOBBIX 3HaHWW. [laxke ceromssi, B
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medical education does not yet include the need to master the methods of
systematic search and evaluation of information.

The inability to adequately analyze their own symptoms becomes
especially dangerous for patients when patients perform self-diagnosis based
on unverified sources of information and cannot give an adequate assessment
of their condition. For example, combined oral contraceptives form a regular
cycle, but the self-designation of drugs in this group does not affect the causes
of menstrual cycle failure, but only creates an artificial cycle that does not
stimulate the ovaries in any way, etc.; that is, after the withdrawal of
hormones, the reproductive system will again return to its unhealthy state.

To practice evidence-based medicine, individuals need basic skills in
interpreting epidemiological and statistical findings; access to evidence-based
materials (it is rarely realistic for individual practitioners to search, evaluate,
and filter primary evidence on their own); and some commitment or
willingness to ask questions about what works on an ongoing basis.

At a broader level, like all new decision-making systems, evidence-
based medicine needs several things to work: broad responsibility and
commitment to its purpose; generally accepted methodological standards; the
provision of easy-to-use evidence; trained professionals; and mechanisms for
its implementation in everyday practice. All these components are gradually
falling into place, although there is still a lot of work to be done to create
them. Just as it took several decades for the car to become an everyday reality
for most people, requiring things like freeways, driver's licenses, traffic and
safety standards, gas stations, supertankers, and intercontinental pipelines, it
will take a little longer for support structures for evidence-based medicine to
become cheap and widely available, for evidence-based medicine to become a
truly simple and "normal" part of everyday practice.
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MEIUIIMHCKOEe OoOpa3oBaHUE €IIe HE BKJIOYaeT B cebe HEoOXOAMMOCTh
OBJIQJICHUSI METOJJaMU CUCTEMATUYECKOTO MOUCKA U OLEHKU WH(OPMALIUH.

HeBo3MOXKHOCTh aJ€KBaTHOTO aHaiM3a COOCTBEHHBIX CHMIITOMOB
CTAHOBUTCS IS MAIMEHTOB OCOOCHHO OMACHOW, KOrja MallueHTHI
OCYIIECTBIISIIOT ~ CaMOJIMarHOCTUKY, OCHOBBIBAACh Ha  HEMPOBEPEHHBIX
HMCTOYHUKAX HWH(OpMalMu M HE MOTYT JaTh aJeKBaTHYIO OIICHKY CBOEro
coctostHusl. Tak, Hampumep, KOMOMHHPOBAHHBIC OpPAJIbHbIE KOHTPALICTITHUBHI
bOpMUPYIOT PETYISPHBIN [TUKII, OJHAKO CAMOHA3HAYEHUE MPENapaToB TaHHOM
TPYIIBl HE BIUSET HA TPUYMHBI COOSI MEHCTPYaJIbHOrO IUKJIA, a JIUIIb
CO3/1a€T UCKYCCTBEHHBIN IHKJ, KOTOPHIH HHUKAKUM 00pa3oM HE CTUMYJIUPYET
paboTy SIMYHUKOB U T.J.; TO €CTh MOCJIE OTMEHBI TOPMOHOB PENPOAYKTUBHAS
CHCTEMa CHOBA BEPHETCSI B CBOE HE3JIOPOBOE COCTOSIHUE.

UToObI MpakTUKOBATh JI0KA3aTEIbHYIO MEIUIIMHY, JIOJSIM HEOOX0IUMBbI
OCHOBHBIC HaBBIKM MHTEPIPETAIUU SMHIEMUOJIOTHIECKUX U CTATUCTUUCCKUX
pe3yabTaToOB; JOCTYN K MarepuajaM, OCHOBaHHBIM Ha (dakrax (s
OTJICJIbHBIX TMPAKTUKYIOIIUX CICIHAINCTOB PEIKO OBIBACT peajbHO HMCKATh,
OIICHUBATh U (UIBTPOBATH MEPBUYHBIC JOKA3ATEIHCTBA CAMOCTOSTEILHO); U
HEKOTOpasi MPUBEPKEHHOCTh WM TOTOBHOCTH 3aJ1aBaTh BOIPOCHI O TOM, YTO
paboTaeT Ha IOCTOSTHHOM OCHOBE.

Ha Oonee mupokoM ypoBHE, KaKk U BCEM HOBBIM CHCTEMaM TMPUHSATHUS
pElIeHH, T0Ka3aTeNbHONM MeIuIMHE Ui paboThl HEOOXOIUMO HECKOJIBKO
BEIEH: IIUPOKash OTBETCTBEHHOCTh M IPUBEPKEHHOCTh CBOEWU IIEIIH;
OOIIETPUHATHIE METOJUYECKHE CTaHAApThl; NPEIOCTaBICHHE TMPOCTHIX B
MCIIOJIb30BAHUH JIOKA3aTENbCTB; 00YUEHHBIE CIEIUATUCTBI; 1 MEXaHU3MBI €T0
BHEJIPEHUS B MOBCEIHEBHYIO MPAKTUKY. Bce 3TH KOMIOHEHTHI MOCTEIIEHHO
CTaHOBSITCSI HA CBOM MECTa, XOTS €Ile MPEJACTOUT MPOENaTh OOJBIIYIO0 paboTy
M0 MX CO3/MaHMI0. Tak ke, Kak MOTpeOOBaIOCh HECKOIBKO ICCATUICTHM,
9TOOBI aBTOMOOWJIb CTall TMOBCEAHEBHON PEATbHOCTHIO ISl OOJBIIMHCTBA
mojael, TpeOys TakuX Belled, Kak aBTOCTpaibl, BOJIUTEIbCKHUE IIpaBa,
CTaHJApPTHI JTOPOXKHOTO IBMKEHUS W O€30MAaCHOCTH, 3alpaBOYHbBIC CTAHIIUH,
CylepTaHKephl M MEKKOHTHHEHTAJIbHBIE TPyOONPOBOJIBI, MOTpedyercs
HEMHOTO OOJbIIE BpEMEHH, YTOOBl  CTPYKTYpBl  TOJJCPXKKH IS
JIOKa3aTeIbHOM  MEAMIMHBI  JOJDKHBl  CTaTh JICHIEBBIMH UM LIUPOKO
JNOCTYNHBIMM, 4YTOOBI JOKa3aTelbHas MEIMIIMHA CTaja JIeMCTBUTEIBHO
MIPOCTON U «HOPMAJIBHOM» YaCTHIO TOBCETHEBHON IPAKTUKHU.

OcCHOBHbIE MOHATHA
OTtkpoIThiil focTyn — (anri. Open access (OA, OJ1)) — coOupatenbHbIN

TEPMUH, 0003HAYAOIINH PsI/i MPUHIIUIIOB U MPAKTHUK, KOTOPbIE 00ECIEeUnBaIOT
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OecruIaTHBIN, ONepaTUBHBIN, MOCTOSHHBIN, MOJTHOTEKCTOBBIM OHJIAWH JOCTYH K
HAy4YHbIM TyOJUKALIHAAM.

Jloka3aTebHass MeJMIUHA — OTO pa3Jeil MCAULIMHBI, OCHOBAHHBIA Ha
J0Ka3aTeIbCTBAX, MPEANOJararoifil MoucK, CpaBHEHHE, 0000IIEHUE U
LIUPOKOE PACHPOCTPAHCHUE IIOJIYYECHHBIX JIOKa3a-TEIbCTB AJIS
MCII0JIb30BaHUS B MUHTEpecax OOJIbHbIX.

PangomMusanmus — METOZI, KOTOPBIM HCIOJIB3YET CIIyYalHBIN ITOPSAIOK
OTHECEHUS YYaCTHHMKOB MCIIBI-TaHWS K CPABHHUBAEMBbIM TIpYIIIaM, Hampumep
Ha OCHOBE TaOJIMLIBI CIIyYalHBIX YHUCEN WU CIIy4alHOU
IIOCJIEAOBATEIILHOCTA YHUCEJI, T€HEPUPYEMON KOMIIBIOTEPOM

KoHTpoJbHBIE BOIPOCHI
? [IpuBeauTe nMpuMepshl, KOTOPbIE OTPAXKAIOT BIMSHHUE LU(PPOBOI Cpe/ibl Ha
IIPOBE/ICHUE HAYYHOI'O UCCIIEA0BAHNS.

? [IpuBeauTe apryMeHTHI 3a/TPOTUB OTKPBHITOTO JOCTYIIA K UCCIEAOBAHUSAM B
Poccuiickoit deaeparuu/B Mupe.

? Kakue 6a30BbIe MPUHITUIIBI JISKAT B OCHOBE JI0KA3aTEIbHOM METUITHBI?
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Samir Okasha. What is science?

Applications

Read the texts; define the main points reproducing philosophical aspects
of the appearance, functioning, and development of science.

Application 1

Samir Okasha
Philosophy of Science: A Very Short Introduction
Oxford University Press Inc., New York, 2002, 149 p. Pp.1-2

What is science?

This question may seem easy to answer: everybody knows that subjects
such as physics, chemistry, and biology constitute science, while subjects such
as art, music, and theology do not. But when as philosophers we ask what
science is, that is not the sort of answer we want. We are not asking for a mere
list of the activities that are usually called science'. Rather, we are asking what
common feature all the things on that list share, i. e. what it is that makes
something a science. Understood this way, our question is not so trivial.

But you may still think the question is relatively straightforward. Surely
science is just the attempt to understand, explain, and predict the world we live
in? This is certainly a reasonable answer. But is it the whole story? After all, the
various religions also attempt to understand and explain the world, but religion
IS not usually regarded as a branch of science. Similarly, astrology and
fortunetelling are attempts to predict the future, but most people would not
describe these activities as science. Or consider history. Historians try to
understand and explain what happened in the past, but history is usually
classified as an arts subject not a science subject. As with many philosophical
questions, the question 'what is science?' turns out to be trickier than it looks at
first sight.

Many people believe that the distinguishing features of science lie in the
particular methods scientists use to investigate the world. This suggestion is
quite plausible. For many sciences do employ distinctive methods of enquiry
that are not found in non-scientific disciplines. An obvious example is the use of
experiments, which historically marks a turning-point in the development of
modern science. Not all the sciences are experimental though — astronomers
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obviously cannot do experiments on the heavens, but have to content themselves
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with careful observation instead. The same is true of many social sciences.
Another important feature of science is the construction of theories. Scientists do
not simply record the results of experiment and observation in a log book — they
usually want to explain those results in terms of a general theory. This is not
always easy to do, but there have been some striking successes. One of the key
problems in philosophy of science is to understand how techniques such as
experimentation, observation, and theory-construction have enabled scientists to
unravel so many of nature's secrets.

Application 2

Samir Okasha
Philosophy of Science: A Very Short Introduction
Oxford University Press Inc., New York, 2002, 149 p. Pp.2-11.

The origins of modern science

In today's schools and universities, science is taught in a largely ‘it
ahistorical way. Textbooks present the key ideas of a scientific discipline in as
convenient a form as possible, with little mention of the lengthy and often
tortuous historical process that led to their discovery. As a pedagogical strategy,
this makes good sense. But some appreciation of the history of scientific ideas is
helpful for understanding the issues that interest philosophers of science. Indeed
as we shall see in Chapter 5, it has been argued that close attention to the history
of science is indispensable for doing good philosophy of science.

The origins of modern science lie in a period of rapid scientific
development that occurred in Europe between the years 1500 and 1750, which
we now refer to as the scientific revolution. Of course scientific investigations
were pursued in ancient and medieval times too — the scientific revolution did
not come from nowhere. In these earlier periods the dominant world-view was
Avristotelianism, named after the ancient Greek philosopher Aristotle, who put
forward detailed theories in physics, biology, astronomy, and cosmology. But
Aristotle's ideas would seem very strange to a modern scientist, as would his
methods of enquiry. To pick just one example, he believed that all earthly bodies
are composed of just four elements: earth, fire, air, and water. This view is
obviously at odds with what modern chemistry tells us.
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The first crucial step in the development of the modern scientific world-
view was the Copernican revolution. In 1542 the Polish astronomer Nicolas
Copernicus (1473-1543) published a book attacking the geocentric model of the
universe, which placed the stationary earth at the centre of the universe with the
planets and the sun in orbit around it. Geocentric astronomy, also known as
Ptolemaic astronomy after the ancient Greek astronomer Ptolemy, lay at the
heart of the Aristotelian world-view, and had gone largely unchallenged for
1,800 years. But Copernicus suggested an alternative: the sun was the fixed
centre of the universe, and the planets, including the earth, were in orbit around
the sun. On this heliocentric model the earth is regarded as just another planet,
and so loses the unique status that tradition had accorded it. Copernicus' theory
initially met with much resistance, not least from the Catholic Church who
regarded it as contravening the Scriptures and in 1616 banned books advocating
the earth's motion. But within 100 years Copernicanism had become established
scientific orthodoxy.

Copernicus' innovation did not merely lead to a better astronomy.
Indirectly, it led to the development of modern physics, through the work of
Johannes Kepler (1571-1630) and Galileo Galilei (1564-1642). Kepler
discovered that the planets do not move in circular orbits around the sun, as
Copernicus thought, but rather in ellipses. This was his crucial ‘first law' of
planetary motion; his second and third laws specify the speeds at which the
planets orbit the sun.

Taken together, Kepler's laws provided a far superior planetary theory
than had ever been advanced before, solving problems that had confounded
astronomers for centuries. Galileo was a life-long supporter of Copernicanism,
and one of the early pioneers of the telescope. When he pointed his telescope at
the heavens, he made a wealth of amazing discoveries, including mountains on
the moon, a vast array of stars, sun-spots, and Jupiter's moons. All of these
conflicted thoroughly with Aristotelian cosmology, and played a pivotal role in
converting the scientific community to Copernicanism.

Galileo's most enduring contribution, however, lay not in astronomy but
In mechanics, where he refuted the Aristotelian theory that heavier bodies fall
faster than lighter ones. In place of this theory, Galileo made the counter-
intuitive suggestion that all freely falling bodies will fall towards the earth at the
same rate, irrespective of their weight. (Of course in practice, if you drop a
feather and a cannon-ball from the same height the cannon-ball will land first,
but Galileo argued that this is simply due to air resistance — in a vacuum, they
would land together.) Furthermore, he argued that freely falling bodies
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accelerate uniformly, i. e. gain equal increments of speed in equal times; this is
known as Galileo's law of free-fall. Galileo provided persuasive though not
totally conclusive evidence for this law, which formed the centrepiece of his
theory of mechanics.

Galileo is generally regarded as the first truly modern physicist. He was
the first to show that the language of mathematics could be used to describe the
behaviour of actual objects in the material world, such as falling bodies,
projectiles, etc. To us this seems obvious — today's scientific theories are
routinely formulated in mathematical language, not only in the physical sciences
but also in biology and economics. But in Galileo's day it was not obvious:
mathematics was widely regarded as dealing with purely abstract entities, and
hence inapplicable to physical reality. Another innovative aspect of Galileo's
work was his emphasis on the importance of testing hypotheses experimentally.
To the modern scientist, this may again seem obvious. But at the time that
Galileo was working, experimentation was not generally regarded as a reliable
means of gaining knowledge. Galileo's emphasis on experimental testing marks
the beginning of an empirical approach to studying nature that continues to this
day.

The period following Galileo's death saw the scientific revolution rapidly
gain in momentum. The French philosopher, mathematician, and scientist Rene
Descartes (1596-1650) developed a radical new 'mechanical philosophy’,
according to which the physical world consists simply of inert particles of matter
interacting and colliding with one another. The laws governing the motion of
these particles or ‘corpuscles' held the key to understanding the structure of the
Copernican universe, Descartes believed. The mechanical philosophy promised
to explain all observable phenomena in terms of the motion of these inert,
insensible corpuscles, and quickly became the dominant scientific vision of the
second half of the XVII-th century; to some extent it is still with us today.
Versions of the mechanical philosophy were espoused by figures such as
Huygens, Gassendi, Hooke, Boyle, and others; its widespread acceptance
marked the final downfall of the Aristotelian world-view.

The scientific revolution culminated in the work of Isaac Newton (1643-
1727), whose achievements stand unparalleled in the history of science.
Newton's masterpiece was his Mathematical Principles of Natural Philosophy,
published in 1687. Newton agreed with the mechanical philosophers that the
universe consists simply of particles in motion, but sought to improve on
Descartes' laws of motion and rules of collision. The result was a dynamical and
mechanical theory of great power, based around Newton's three laws of motion
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and his famous principle of universal gravitation. According to this principle,
every body in the universe exerts a gravitational attraction on every other body;
the strength of the attraction between two bodies depends on the product of their
masses, and on the distance between them squared. The laws of motion then
specify how this gravitational force affects the bodies’ motions. Newton
elaborated his theory with great mathematical precision and rigour, inventing the
mathematical technique we now call ‘calculus'. Strikingly, Newton was able to
show that Kepler's laws of planetary motion and Galileo's law of free-fall (both
with certain minor modifications) were logical consequences of his laws of
motion and gravitation. In other words, the very same laws would explain the
motions of bodies in both terrestrial and celestial domains, and were formulated
by Newton in a precise quantitative form.

Newtonian physics provided the framework for science for the next 200
years or so, quickly replacing Cartesian physics. Scientific confidence grew
rapidly in this period, due largely to the success of Newton's theory, which was
widely believed to have revealed the true workings of nature, and to be capable
of explaining everything, in principle at least. Detailed attempts were made to
extend the Newtonian mode of explanation to more and more phenomena. The
XVII1I-th and XIX-th centuries both saw notable scientific advances, particularly
in the study of chemistry, optics, energy, thermodynamics, and
electromagnetism. But for the most part, these developments were regarded as
falling within a broadly Newtonian conception of the universe. Scientists
accepted Newton's conception as essentially correct; all that remained to be done
was to fill in the details.

Confidence in the Newtonian picture was shattered in the early years of
the XX-th century, thanks to two revolutionary new developments in physics:
relativity theory and quantum mechanics. Relativity theory, discovered by
Einstein, showed that Newtonian mechanics does not give the right results when
applied to very massive objects, or objects moving at very high velocities.
Quantum mechanics, conversely, shows that the Newtonian theory does not
work when applied on a very small scale, to subatomic particles. Both relativity
theory and quantum mechanics, especially the latter, are very strange and radical
theories, making claims about the nature of reality that many people find hard to
accept or even understand. Their emergence caused considerable conceptual
upheaval in physics, which continues to this day.

So far our brief account of the history of science has focused mainly on
physics. This is no accident, as physics is both historically very important and in
a sense the most fundamental of all scientific disciplines. For the objects that
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other sciences study are themselves made up of physical entities. Consider
botany, for example. Botanists study plants, which are ultimately composed of
molecules and atoms, which are physical particles. So botany is obviously less
fundamental than physics — though that is not to say it is any less important. But
even a brief description of modern science's origins would be incomplete if it
omitted all mention of the non-physical sciences.

In biology, the event that stands out is Charles Darwin's discovery of the
theory of evolution by natural selection, published in The Origin of Species in
1859. Until then it was widely believed that the different species had been
separately created by God, as the Book of Genesis teaches. But Darwin argued
that contemporary species have actually evolved from ancestral ones, through a
process known as natural selection. Natural selection occurs when some
organisms leave more offspring than others, depending on their physical
characteristics; if these characteristics are then inherited by their offspring, over
time the population will become better and better adapted to the environment.
Simple though this process is, over a large number of generations it can cause
one species to evolve into a wholly new one, Darwin
argued. So persuasive was the evidence Darwin adduced for his theory that by
the start of the XX-th century it was accepted as scientific orthodoxy, despite
considerable theological opposition. Subsequent work has provided striking
confirmation of Darwin's theory, which forms the centrepiece of the modern
biological world-view.

The XX-th century witnessed another revolution in biology that is not yet
complete: the emergence of molecular biology, in particular molecular genetics.
In 1953 Watson and Crick discovered the structure of DNA, the hereditary
material that makes up the genes in the cells of living creatures. Watson and
Crick's discovery explained how genetic information can be copied from one
cell to another, and thus passed down from parent to offspring, thereby
explaining why offspring tend to resemble their parents. Their discovery opened
up an exciting new area of biological research. In the 50 years since Watson and
Crick's work, molecular biology has grown fast, transforming our understanding
of heredity and of how genes build organisms. The recent attempt to provide a
molecular-level description of the complete set of genes in a human being,
known as the Human Genome Project, is an indication of how far molecular
biology has come. The XXI-st century will see further exciting developments in
this field.

More resources have been devoted to scientific research in the last
hundred years than ever before. One result has been an explosion of new scientific
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disciplines, such as computer science, artificial intelligence, linguistics, and
neuroscience. Possibly the most significant event of the last 30 years is the rise
of cognitive science, witch studies various aspects of human cognition such as
perception, memory, learning, and reasoning, and has transformed traditional
psychology. Much of the impetus for cognitive science comes from the idea that
the human mind is in some respects similar to a computer, and thus that human
mental processes can be understood by comparing them to the operations
computers carry out. Cognitive science is still in its infancy, but promises to
reveal much about the workings of the mind. The social sciences, especially
economics and sociology, have also flourished in the XX-th century, though
many people believe they still lag behind the natural sciences in terms of
sophistication and rigour.

Application 3

Samir Okasha
Philosophy of Science: A Very Short Introduction
Oxford University Press Inc., New York, 2002, 149 p. Pp.120-129.
Science and its critics

Many people take it for granted that science is a good thing, for obvious
reasons. After all, science has given us electricity, safe drinking water,
penicillin, contraception, air travel, and much more — all of which have
undoubtedly benefited humanity. But despite these impressive contributions to
human welfare, science is not without its critics. Some argue that society spends
too much money on science at the expense of the arts; others hold that science
has given us technological capabilities we would be better off without, such as
the capacity to produce weapons of mass destruction. Certain feminists argue
that science is objectionable because it is inherently male-biased; those of
religious persuasion often feel that science threatens their faith; and
anthropologists have accused Western science of arrogance, on the grounds that
it blithely assumes its superiority to the knowledge and beliefs of indigenous
cultures around the world. This by no means exhausts the list of criticisms to
which science has been subject, but in this chapter we confine our attention to

three that are of particular philosophical interest.
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Scientism

The words 'science' and 'scientific' have acquired a peculiar cachet in
modern times. If someone accuses you of behaving ‘'unscientifically’, they are
almost certainly criticizing you. Scientific conduct is sensible, rational, and
praiseworthy; unscientific conduct is foolish, irrational, and worthy of contempt.
It is difficult to know why the label 'scientific' should have acquired these
connotations, but it is probably something to do with the high status in which
science is held in modern society. Society treats scientists as experts, whose
opinions are regularly sought on matters of importance and for the most part
accepted without question. Of course, everybody recognizes that scientists
sometimes get it wrong — for example, scientific advisers to the British
government in the 1990s declared that 'mad cow disease' posed no threat to
humans, only to be proved tragically mistaken. But occasional hiccups of this
sort tend not to shake the faith that the public place in science, nor the esteem in
which scientists are held. In the West at least, scientists are viewed much as
religious leaders used to be: possessors of specialized knowledge that is
inaccessible to the laity.

'Scientism’ is a pejorative label used by some philosophers to describe
what they see as science-worship - the over-reverential attitude towards science
found in many intellectual circles. Opponents of scientism argue that science is
not the only valid form of intellectual endeavour, and not the uniquely
privileged route to knowledge. They often stress that they are not anti-science
per se; what they are opposed to is the privileged status accorded to science,
particularly natural science, in modern society, and the assumption that the
methods of science are necessarily applicable to every subject matter. So their
aim is not to attack science but to put it in place - to show that science is simply
one among equals, and to free other disciplines from the tyranny that science
supposedly exerts over them.

Scientism is obviously quite a vague doctrine, and since the term is in
effect one of abuse, almost nobody would admit to believing it. Nonetheless,
something quite like science-worship is a genuine feature of the intellectual
landscape. This is not necessarily a bad thing - perhaps science deserves to be
worshipped. But it is certainly a real phenomenon. One field that is often
accused of science-worship is contemporary Anglo-American philosophy (of
which philosophy of science is just one branch). Traditionally, philosophy is
regarded as a humanities subject, despite its close historical links to mathematics
and science, and with good reason. For the questions that philosophy addresses
include the nature of knowledge, of morality, of rationality, of human well-
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being, and more, none of which appear soluble by scientific methods. No branch
of science tells us how we should lead our lives, what knowledge is, or what
human happiness involves; these are quintessentially philosophical questions.

Despite the apparent impossibility of answering philosophical questions
through science, quite a few contemporary philosophers do believe that science
Is the only legitimate path to knowledge. Questions that cannot be resolved by
scientific means are not genuine questions at all, they hold. This view is often
associated with the late Willard van Orman Quine, arguably the most important
American philosopher of the XX-th century. The grounds for the view lie in a
doctrine called 'naturalism’, which stresses that we human beings are part and
parcel of the natural world, not something apart from it, as was once believed.
Since science studies the whole of the natural world, surely it should be capable
of revealing the complete truth about the human condition, leaving nothing left
for philosophy? Adherents of this view sometimes add that science undeniably
makes progress, while philosophy seems to discuss the same questions for
centuries on end. On this conception, there is no such thing as distinctively
philosophical knowledge, for all knowledge is scientific knowledge. In so far as
there is a role for philosophy at all, it consists in ‘clarifying scientific concepts' -
clearing the brush so that scientists can get on with their work.

Not surprisingly, many philosophers reject this subordination of their
discipline to science; this is one of the main sources of opposition to scientism.
They argue that philosophical enquiry reveals truths about a realm that science
cannot touch. Philosophical questions are incapable of being resolved by
scientific means, but are none the worse for that: science is not the only path to
the truth. Proponents of this view can allow that philosophy should aim to be
consistent with the sciences, in the sense of not advancing claims that conflict
with what science teaches us. And they can allow that the sciences deserve to be
treated with great respect. What they reject is scientific imperialism - the idea
that science is capable of answering all the important questions about man and
his place in nature. Advocates of this position usually think of themselves as
naturalists too. They do not normally hold that we humans are somehow outside
the natural order, and so exempt from the scope of science. They allow that we
are just another biological species, and that our bodies are ultimately composed
of physical particles, like everything else in the universe. But they deny that this
implies that scientific methods are appropriate for addressing every question of
interest.

A similar issue arises regarding the relation between the natural sciences
and the social sciences. Just as philosophers sometimes complain of 'science
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worship' in their discipline, so social scientists sometimes complain of 'natural
science worship' in theirs. There is no denying that the natural sciences -
physics, chemistry, biology, etc. - are in a more advanced state than the social
sciences - economics, sociology, anthropology, etc. A number of people have
wondered why this is so. It can hardly be because natural scientists are smarter
than social scientists. One possible answer is that the methods of the natural
sciences are superior to those of the social sciences. If this is correct, then what
the social sciences need to do to catch up is to ape the methods of the natural
sciences. And to some extent, this has actually happened. The increasing use of
mathematics in the social sciences may be partly a result of this attitude. Physics
made a great leap forward when Galileo took the step of applying mathematical
language to the description of motion; so it is tempting to think that a
comparable leap forward might be achievable in the social sciences, if a
comparable way of 'mathematicizing' their subject matter can be found.

However, some social scientists strongly resist the suggestion that they
should look up to the natural sciences in this way, just as some philosophers
strongly resist the idea that they should look up to science as a whole. They
argue that the methods of natural science are not necessarily appropriate for
studying social phenomena. Why should the very same techniques that are
useful in astronomy, for example, be equally useful for studying societies?
Those who hold this view deny that the more advanced state of the natural
sciences is attributable to the distinctive methods of enquiry they employ, and
thus see no reason to extend those methods to the social sciences. They often
point out that the social sciences are younger than the natural sciences, and that
the complex nature of social phenomena makes successful social science very
hard to do.

Neither the scientism issue nor the parallel issue about natural and social
science is easy to resolve. In part, this is because it is far from clear what exactly
the 'methods of science’, or the 'methods of natural science’, actually comprise -
a point that is often overlooked by both sides in the debate. If we want to know
whether the methods of science are applicable to every subject matter, or
whether they are capable of answering every important question, we obviously
need to know what exactly those methods are. But as we have seen in previous
chapters, this is much less straightforward a question than it seems. Certainly we
know some of the main features of scientific enquiry: induction, experimental
testing, observation, theory construction, inference to the best explanation, and
so on. But this list does not provide a precise definition of 'the scientific
method'. Nor is it obvious that such a definition could be provided. Science
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changes greatly over time, so the assumption that there is a fixed, unchanging
'scientific method', used by all scientific disciplines at all times, is far from
inevitable. But this assumption is implicit both in the claim that science is the
one true path to knowledge and in the counter-claim that some questions cannot
be answered by scientific methods. This suggests that, to some extent at least,
the debate about scientism may rest on a false presupposition.

Science and religion

The tension between science and religion is old and well documented.
Perhaps the best-known example is Galileo's clash with the Catholic Church. In
1633 the Inquisition forced Galileo to publicly recant his Copernican views, and
condemned him to spend the last years of his life under house arrest in Florence.
The Church objected to the Copernican theory because it contravened the Holy
Scriptures, of course. In recent times, the most prominent science/religion clash
has been the bitter dispute between Darwinists and creationists in the United
States, which will be our focus here.

Theological opposition to Darwin's theory of evolution is nothing new.
When the Origin of Species was published in 1859, it immediately attracted
criticism from churchmen in England. The reason is obvious: Darwin's theory
maintains that all current species, including humans, have descended from
common ancestors over a long period of time. This theory clearly contradicts the
Book of Genesis, which says that God created all living creatures over a period
of six days. So the choice looks stark: either you believe Darwin or you believe
the Bible, but not both. Nonetheless, many committed Darwinians have found
ways to reconcile their Christian faith with their belief in evolution - including a
number of eminent biologists. One way is simply not to think about the clash too
much. Another, more intellectually honest way is to argue that the Book of
Genesis should not be interpreted literally - it should be regarded as allegorical,
or symbolic. For after all, Darwin's theory is quite compatible with the existence
of God, and with many other tenets of Christianity. It is only the literal truth of
the biblical story of creation that Darwinism rules out. So a suitably attenuated
version of Christianity can be rendered compatible with Darwinism.

However, in the United States, particularly in the Southern states, many
evangelical Protestants have been unwilling to bend their religious beliefs to fit
scientific findings. They insist that the biblical account of creation is literally
true, and that Darwin's theory of evolution is therefore completely wrong. This
opinion is known as ‘creationism’, and is accepted by some 40 % of the adult
population in the US, a far greater proportion than in Britain and Europe.
Creationism is a powerful political force, and has had considerable influence on
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the teaching of biology in American schools, much to the dismay of scientists.
In the famous 'monkey trial' of the 1920s, a Tennessee school teacher was
convicted of teaching evolution to his pupils, in violation of state law. (The law
was finally overturned by the Supreme Court in 1967.) In part because of the
monkey trial, the subject of evolution was omitted altogether from the biology
curriculum in US high schools for many decades. Generations of American
adults grew up knowing nothing of Darwin.

This situation began to change in the 1960s, sparking a fresh round of
battles between creationists and Darwinists, and giving rise to the movement
called 'creation science'. Creationists want high school students to learn the
biblical story of creation, exactly as it appears in the Book of Genesis. But the
American constitution prohibits the teaching of religion in public schools. The
concept of creation science was designed to circumvent this. Its inventors argued
that the biblical account of creation provides a better scientific explanation of
life on earth than Darwin's theory of evolution. So teaching biblical creation
does not violate the constitutional ban, for it counts as science, not religion!
Across the Deep South, demands were made for creation science to be taught in
biology classes, and they were very often heeded. In 1981 the state of Arkansas
passed a law calling for biology teachers to give 'equal time' to evolution and to
creation science, and other states followed suit. Though the Arkansas law was
ruled unconstitutional by a federal judge in 1982, the call for ‘equal time'
continues to be heard today. It is often presented as a fair compromise - faced
with two conflicting sets of beliefs, what could be fairer than giving equal time
to each? Opinion polls show that an overwhelming majority of American adults
agree: they want creation science to be taught alongside evolution in the public
schools.

However, virtually all professional biologists regard creation science as a
sham - a dishonest and misguided attempt to promote religious beliefs under the
guise of science, with extremely harmful educational consequences. To counter
this opposition, creation scientists have put great effort into trying to undermine
Darwinism. They argue that the evidence for Darwinism is very inconclusive, so
Darwinism is not established fact but rather just a theory. In addition, they have
focused on various internal disputes among Darwinians, and picked on a few
incautious remarks Dby individual biologists, in an attempt to show that
disagreeing with the theory of evolution is scientifically respectable. They
conclude that since Darwinism is Just a theory', students should be exposed to
alternative theories too - such as the creationist one that God made the world in
six days.
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In a way, the creationists are perfectly correct that Darwinism is 'just a
theory' and not proven fact. It is never possible to prove that a scientific theory
Is true, in the strict sense of proof, for the inference from data to theory is
invariably non-deductive. But this is a general point - it has nothing to do with
the theory of evolution per se. By the same token, we could argue that it is Just a
theory' that the earth goes round the sun, or that water is made of H20, or that
unsupported objects tend to fall, so students should be presented with
alternatives to each of these. But creation scientists do not argue this. They are
not sceptical about science as a whole, but about the theory of evolution in
particular. So if their position is to be defensible, it cannot simply turn on the
point that our data doesn't guarantee the truth of Darwin's theory. For the same is
true of every scientific theory and indeed of most common-sense beliefs too.

To be fair to the creation scientists, they do offer arguments that are
specific to the theory of evolution. One of their favourite arguments is that the
fossil record is extremely patchy, particularly when it comes to the supposed
ancestors of Homo sapiens. There is some truth in this charge. Evolutionists
have long puzzled over the gaps in the fossil record. One persistent puzzle is
why there are so few 'transition fossils' - fossils of creatures intermediate
between two species. If later species evolved from earlier ones as Darwin's
theory asserts, surely we would expect transition fossils to be very common?
Creationists take puzzles of this sort to show that Darwin's theory is just wrong.
But the creationist arguments are uncompelling, notwithstanding the real
difficulties in understanding the fossil record. For fossils are not the only or even
the main source of evidence for the theory of evolution, as creationists would
know if they had read The Origin of Species. Comparative anatomy is another
important source of evidence, as are embryology, biogeography, and genetics.
Consider, for example, the fact that humans and chimpanzees share 98 % of
their DNA. This and thousands of similar facts make perfect sense if the theory
of evolution is true, and thus constitute excellent evidence for the theory. Of
course, creation scientists can explain such facts too. They can claim that God
decided to make humans and chimpanzees genetically similar, for reasons of His
own. But the possibility of giving 'explanations' of this sort really just points to
the fact that Darwin's theory is not logically entailed by the data. As we have
seen, the same is true of every scientific theory. The creationists have merely
highlighted the general methodological point that data can always be explained
in a multitude of ways. This point is true, but shows nothing special about
Darwinism.
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Though the arguments of the creation scientists are uniformly unsound,
the creationist/Darwinist controversy does raise important questions concerning
science education. How should the clash between science and faith be dealt with
in a secular education system? Who should determine the content of high-school
science classes? Should tax payers have a say in what gets taught in the schools
they pay for? Should parents who don't want their children to be taught about
evolution, or some other scientific matter, be overruled by the state? Public
policy matters such as these normally receive little discussion, but the clash
between Darwinists and creationists has brought them to prominence.

Application 4
Karl Popper
Science: Conjectures and Refutation// A lecture given at Peterhouse,
Cambridge, in Summer 1953.
Philosophy of Science: a Personal Report' in British Philosophy in
Mid-Century, ed. C. A. Mace, 1957.
I

The problem which troubled me at the time was neither, 'When is a theory
true?' nor, 'When is a theory acceptable?' My problem was different. | wished to
distinguish between science and pseudo-science; knowing very well that science
often errs, and that pseudo-science may happen to stumble on the truth.

| knew, of course, the most widely accepted answer to my problem: that
science is distinguished from pseudo-science - or from 'metaphysics’ - by its
empiricaal method, which is essentially inductive, proceeding from observation
or experiment. But this did not satisfy me. On the contrary, | often formulated
my problem as one of distinguishing between a genuinely empirical method and
a non-empirical or even a pseudo-empirical method - that is to say, a method
which, although it appeals to observation and experiment, nevertheless does not
come up to scientific standards...

These considerations led me in the winter of 1919-20 to conclusions
which | may now reformulate as follows.

(1) It is easy to obtain confirmations, or verifications, for nearly every
theory-if we look for confirmations.

(2) Confirmations should count only if they are the result of risky
predictions; that is to say, if, unenlightened by the theory in question, we should
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have expected an event which was incompatible with the theory--an event which
would have refuted the theory.

(3) Every 'good' scientific theory is a prohibition: it forbids certain things
to happen. The more a theory forbids, the better it is.

(4) A theory which is not refutable by any conceivable event is
nonscientific. Irrefutability is not a virtue of a theory (as people often think) but
a vice.

(5) Every genuine test of a theory is an attempt to falsify it, or to refute it.
Testability is falsifiability; but there are degrees of testability: some theories are
more testable, more exposed to refutation, than others; they take, as it were,
greater risks.

(6) Confirming evidence should not count except when it is the result of a
genuine test of the theory; and this means that it can be presented as a serious
but unsuccessful attempt to falsify

the theory. (I now speak in such cases of ‘corroborating evidence')

(7) Some genuinely testable theories, when found to be false, are still
upheld by their admirers-for example by introducing ad hoc some auxiliary
assumption, or by re-interpreting the theory ad hoc in such a way that it escapes
refutation. Such a procedure is always possible, but it rescues the theory from
refutation only at the price of destroying, or at least lowering, its scientific
status. (I later described such a rescuing operation as a ‘conventionalist twist' or
a ‘conventionalist stratagem'.)

One can sum up all this by saying that the criterion of the scientific status
of a theory is its falsifiability, or refutability, or testability.

I

| may perhaps exemplify this with the help of the various theories so far
mentioned. Einstein's theory of gravitation clearly satisfied the criterion of
falsifiability. Even if our measuring instruments at the time did not allow us to
pronounce on the results of the tests with complete assurance, there was clearly
a possibility of refuting the theory.

Astrology did not pass the test. Astrologers were greatly impressed, and
misled, by what they believed to be confirming evidence--so much so that they
were quite unimpressed by any unfavourable evidence. Moreover, by making
their interpretations and prophecies sufficiently vague they were able to explain
away anything that might have been a refutation of the theory had the theory and
the prophecies been more precise. In order to escape falsification they destroyed
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the testability of their theory. It is a typical soothsayer's trick to predict things so
vaguely that the predictions can hardly fail: that they become irrefutable.

The Marxist theory of history, in spite of the serious efforts of some of its
founders and followers, ultimately adopted this soothsaying practice. In some of
its earlier formulations (for example in Marx's analysis of the character of the
‘coming social revolution'’) their predictions were testable, and in fact falsified.2
Yet instead of accepting the refutations the followers of Marx re-interpreted
both the theory and the evidence in order to make them agree.

In this way they rescued the theory from refutation; but they did so at the
price of adopting a device which made it irrefutable. They thus gave a
‘conventionalist twist' to the theory; and by this stratagem they destroyed its
much advertised claim to scientific status.

The two psycho-analytic theories were in a different class. They were
simply non-testable, irrefutable. There was no conceivable human behaviour
which could contradict them. This does not mean that Freud and Adler were not
seeing certain things correctly: | personally do not doubt that much of what they
say is of considerable importance, and may well play its part one day in a
psychological science which is testable. But it does mean that those ‘clinical
observations' which analysts naively believe confirm their theory cannot do this
any more than the daily confirmations which astrologers find in their practice)
And as for Freud's epic of the Ego, the Super-ego, and the Id, no substantially
stronger claim to scientific status can be made for it than for Homer's collected
stories from Olympus. These theories describe some facts, but in the manner of
myths. They contain most interesting psychological suggestions, but not in a
testable form.

At the same time | realized that such myths may be developed, and
become testable; that historically speaking all--or very nearly all--scientific
theories originate from myths, and that a myth may contain important
anticipations of scientific theories. Examples are Empedocles’ theory of
evolution by trial and error, or Parmenides' myth of the unchanging block
universe in which nothing ever happens and which, if we add another
dimension, becomes Einstein's block universe (in which, too, nothing ever
happens, since everything is, four-dimensionally speaking, determined and laid
down from the beginning). | thus felt that if a theory is found to be nonscientific,
or 'metaphysical’ (as we might say), it is not thereby found to be unimportant, or
insignificant, or 'meaningless', or 'nonsensical'.4 But it cannot claim to be
backed by empirical evidence in the scientific sense--although it may easily be,
In some genetic sense, the 'result of observation'.
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Application 5

A.F. Chalmers
What is this thing called science? : an assessment
of the nature and status of science and its methods.
A.F. Chalmers 2013.- 264 p.
Pp. 65-76.

Introducing falsificationism
Karl Popper was the most forceful advocate of an alternative to
inductivism that I will refer to as ‘falsificationism’. Popper was educated in
Vienna in the 1920s, at a time when logical positivism was being articulated by
a group of philosophers who became known as the Vienna Circle. One of the
most famous of these was Rudolph Carnap, and the clash and debate between
his supporters and those of Popper was to be a feature of philosophy of science
up until the 1960s. Popper himself tells the story of how he became
disenchanted with the idea that science is special because it can be derived from
the facts, the more facts the better. He became suspicious of the way in which he
saw Freudians and Marxists supporting their theories by interpreting a wide
range of instances, of human behaviour or historical change respectively, in
terms of their theory and claiming them to be supported on this account. It
seemed to Popper that these theories could never go wrong because they were
sufficiently flexible to accommodate any instances of human behaviour or
historical change as compatible with their theory. Consequently, although giving
the appearance of being powerful theories confirmed by a wide range of facts,
they could in fact explain nothing because they could rule out nothing. Popper
compared this with a famous test of Einstein’s theory of general relativity
carried out by Eddington in 1919. Einstein’s theory had the implication that rays
of light should bend as they pass close to massive objects such as the sun. As a
consequence, a star situated beyond the sun should appear displaced from the
direction in which it would be observed in the absence of this bending.
Eddington sought for this displacement by sighting the star at a time when the
light from the sun was blocked out by an eclipse. It transpired that the
displacement was observed and Einstein’s theory was borne out. But Popper
makes the point that it might not have been. By making a specific, testable
prediction the general theory of relativity was at risk. It ruled out observations
that clashed with that prediction. Popper drew the moral that genuine scientific
theories, by making definite predictions, rule out a range of observable states of

226



W.H.Newton-Smith. Feyerabend, the passionate liberal

affairs in a way that he considered Freudian and Marxist theory failed to do. He
arrived at his key idea that scientific theories are falsifiable.

Falsificationists freely admit that observation is guided by and
presupposes theory. They are also happy to abandon any claim implying that
theories can be established as true or probably true in the light of observational
evidence. Theories are construed as speculative and tentative conjectures or
guesses freely created by the human intellect in an attempt to overcome
problems encountered by previous theories to give an adequate account of some
aspects of the world or universe. Once proposed, speculative theories are to be
rigorously and ruthlessly tested by observation and experiment. Theories that
fail to stand up to observational and experimental tests must be eliminated and
replaced by further speculative conjectures. Science progresses by trial and
error, by conjectures and refutations. Only the fittest theories survive. Although
it can never be legitimately said of a theory that it is true, it can hopefully be
said that it is the best available; that it is better than anything that has come
before. No problems about the charactisation and justification of induction arises
for the falsificationists because, according to them, science does not involve
induction.

The content of this condensed summary of falsificationism will be filled out in
the next two chapters.

A logical point in favour of falsificationism
According to falsificationism, some theories can be shown to be false by an
appeal to the results of observation and experiment. There is a simple, logical
point that seems to support the falsificationist here. I have already indicated in
chapter 4 that, even if we assume that true observational statements are available
to us in some way, it is never possible to arrive at universal laws and theories by
logical deductions on that basis alone. However, it is possible to perform logical
deductions starting from singular observation statements as premises, to arrive at
the falsity of universal laws and theories by logical deduction. For example, if
we are given the statement, ‘A raven which was not black was observed at place
x at time t’, then it logically follows from this that ¢ All ravens are black’ is false.
That is, the argument:

Premise — A raven, which was not black, was at place x at time t.

Conclusion — Not all ravens are black.

Is a logically valid deduction. If the premise is asserted and the conclusion
denied, a contradiction is involved. One or two more examples will help
illustrate this fairly trivial logical point. If it can be established by observation in
some test experiment that a ten-kilogram weight and a one-kilogram weight in
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free fall move downwards at roughly the same speed, then it can be concluded
that the claim that bodies fall at speeds proportional to their weight is false. If it
can be demonstrated beyond doubt that a ray of light passing close to the sun is
deflected in a curved path, then it is not the case that light necessarily travels in
straight lines.

The falsity of universal statements can be deduced from suitable singular
statements. The falsificationist exploits this logical point to the full.

Falsifiability as a criterion for theories

The falsificationist sees science as a set of hypotheses that are tentatively
proposed with the aim of accurately describing or accounting for the behaviour
of some aspect of the world or universe. However, not any hypothesis will do.
There is one fundamental condition that any hypothesis or system of hypotheses
must satisfy if it is to be granted the status of a scientific law or theory. If it is to
form part of science, a hypothesis must be falsifiable. Before proceeding any
further, it is important to be clear about the falsificationist’s usage of the term
‘falsifiable’.

Here are some examples of some simple assertions that are falsifiable in
the sense intended.

1. It never rains on Wednesdays.

2. All substances expand when heated.

3. Heavy objects such as a brick when released near the surface of the

earth fall straight downwards if not impeded.

4. When a ray of light is reflected from a plane mirror, the angle of

incidence is equal to the angle of reflection.
Assertion 1 is falsifiable because it can be falsified by observing rain to fall on a
Wednesday. Assertion 2 is falsifiable. It can be falsified by an observation
statement to the effect that some substance, x, did not expand when heated at
time t. Water near its freezing point would serve to falsify 2. Both 1 and 2 are
falsifiable and false. Assertions 3 and 4 may be true, for all | know.
Nevertheless, they are falsifiable in the sense intended. It is logically possible
that the next brick to be released will ‘fall’ upwards. No logical contradiction is
involved in the assertion, ‘The brick fell upwards when released’, although it
may be that no such statement is ever supported by observation. Assertion 4 is
falsifiable because a ray of light incident on a mirror at some oblique angle
could conceivably be reflected in a direction perpendicular to the mirror. This
will never happen if the law of reflection happens to be true, but no logical
contradiction would be involved if it did. Both 3 and 4 are falsifiable, even
though they may be true.
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A hypothesis is falsifiable if there exists a logically possible observation
statement or set of observation statements that are inconsistent with it, that is,
which, if established as true, would falsify the hypothesis.

Here are some examples of statements that do not satisfy this requirement and
that are consequently not falsifiable.

5. Either it is raining or it is not raining.

6. All points on a Euclidean circle are equidistant from the centre.

7. Luck is possible in sporting speculation.

No logically possible observation statement could refute 5. It is true
whatever the weather is like. Assertion 6 is necessarily true because of the
definition of a Euclidean circle. If points on a circle were not equidistant from
some fixed point, then that figure would just not be a Euclidean circle. ‘All
bachelors are unmarried’ is unfalsifiable for a similar reason. Assertion 7 is
quoted from a horoscope in a newspaper. It typifies the fortune-teller’s devious
strategy. The assertion is unfalsifiable. It amounts to telling the reader that if he
has a bet today he might win, which remains true whether he bets or not, and if
he does, whether he wins or not.

Falsificationists demand that scientific hypotheses be falsifiable, in the
sense discussed. They insist on this because it is only by ruling out a set of
logically possible observation statements that a law or theory is informative. If a
statement is unfalsifiable, then the world can have any properties whatsoever,
and can behave in any way whatsoever, without conflicting with the statement.
Assertions 5, 6 and 7, unlike assertions 1, 2, 3 and 4, tell us nothing about the
world. A scientific law or theory should ideally give us some information about
how the world does in fact behave, thereby ruling out ways in which it could
(logically) possibly behave but in fact does not. The law ‘All planets move in
ellipses around the sun’ is scientific because it claims that planets in fact move
in ellipses and rules out orbits that are square or oval. Just because the law
makes definite claims about planetary orbits, it has informative content and is
falsifiable.

A cursory glance at some laws that might be regarded as typical
components of scientific theories indicates that they satisfy the falsifiability
criterion. ‘Unlike magnetic poles attract each other’, ‘An acid added to a base
yields a salt plus water’ and similar laws can easily be construed as falsifiable.
However, the falsificationist maintains that some theories, while they may
superficially appear to have the characteristics of good scientific theories, are in
fact only posing as scientific theories because they are not falsifiable and should
be rejected. Popper has claimed that some versions at least of Marx’s theory of
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history, Freudian psychoanalysis and Adlerian psychology suffer from this fault.
The point can be illustrated by the following caricature of Adlerian psychology.

A fundamental tenet of Adler’s theory is that human actions are motivated
by feelings of inferiority of some kind. In our caricature, this is supported by the
following incident. A man is standing on the bank of a treacherous river at the
instant a child falls into the river nearby. The man will either leap into the river
in an attempt to save the child or he will not. If he does leap in, the Adlerian
responds by indicating how this supports his theory. The man obviously needed
to overcome his feelings of inferiority by demonstrating that he was brave
enough to leap into the river, in spite of the danger. If the man does not leap in,
the Adlerian can again claim support for his theory. The man was overcoming
his feelings of inferiority by demonstrating that he had the strength of will to
remain on the bank, unperturbed, while the child drowned.

If this caricature is typical of the way in which Adlerian theory operates,
then the theory is not falsifiable. It is consistent with any kind of human
behaviour, and just because of that, it tells us nothing about human behaviour.
Of course, before Adler’s theory can be rejected on these grounds, it would be
necessary to investigate the details of the theory rather than a caricature. But
there are plenty of social, psychological and religious theories that give rise to
the suspicion that in their concern to explain everything they explain nothing.
The existence of a loving God and the occurrence of some disaster can be made
compatible by interpreting the disaster as being sent to try us or to punish us,
whichever seems most suited to the situation. Many examples of animal
behaviour can be seen as evidence supporting the assertion, ‘Animals are
designed so as best to fulfil the function for which they were intended’.
Theorists operating in this way are guilty of the fortune-teller’s evasion and are
subject to the falsificationist’s criticism. If a theory is to have informative
content, it must run the risk of being falsified.

Degree of falsifiability, clarity and precision

A good scientific law or theory is falsifiable just because it makes definite
claims about the world. For the falsificationist, it follows fairly readily from this
that the more falsifiable a theory is the better, in some loose sense of more. The
more a theory claims, the more potential opportunities there will be for showing
that the world does not in fact behave in the way laid down by the theory. A
very good theory will be one that makes very wide-ranging claims about the
world, and which is consequently highly falsifiable, and is one that resists
falsification whenever it is put to the test.
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The point can be illustrated by means of a trivial example. Consider these
laws:

(a) Mars moves in an ellipse around the sun.

(b) All planets move in ellipses around their sun.

| take it that it is clear that (b) has a higher status than (a) as a piece of
scientific knowledge. Law (b) tells us all that (a) tells us and more besides. Law
(b), the preferable law, is more falsifiable than (a). If observations of Mars
should turn out to falsify (a), then they would falsify (b) also. Any falsification
of (a) will be a falsification of (b), but the reverse is not the case. Observation
statements referring to the orbits of Venus, Jupiter, etc. that might conceivably
falsify (b) are irrelevant to (a). If we follow Popper and refer to those sets of
observation statements that would serve to falsify a law or theory as potential
falsifiers of that law or theory, then we can say that the potential falsifiers of (a)
form a class that is a subclass of the potential falsifiers of (b). Law (b) is more
falsifiable than law (a), which is tantamount to saying that it claims more, that it
Is the better law.

A less-contrived example involves the relation between Kepler’s theory of
the solar system and Newton’s. Kepler’s theory I take to be his three laws of
planetary motion. Potential falsifiers of that theory consist of sets of statements
referring to planetary positions relative to the sun at specified times. Newton’s
theory, a better theory that superseded Kepler’s, is more comprehensive. It
consists of Newton’s laws of motion plus his law of gravitation, the latter
asserting that all pairs of bodies in the universe attract each other with a force
that varies inversely as the square of their separation. Some of the potential
falsifiers of Newton’s theory are sets of statements of planetary positions at
specified times. But there are many others, including those referring to the
behaviour of falling bodies and pendulums, the correlation between the tides and
the locations of the sun and moon, and so on. There are many more
opportunities for falsifying Newton’s theory than for falsifying Kepler’s theory.
And yet, so the falsificationist story goes, Newton’s theory was able to resist
attempted falsifications, thereby establishing its superiority over Kepler’s.

Highly falsifiable theories should be preferred to less falsifiable ones,
then, provided they have not in fact been falsified. The qualification is important
for the falsificationist. Theories that have been falsified must be ruthlessly
rejected. The enterprise of science involves the proposal of highly falsifiable
hypotheses, followed by deliberate and tenacious attempts to falsify them. To
quote Popper (1969, p. 231, italics in original):
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| can therefore gladly admit that falsificationists like myself much
prefer an attempt to solve an interesting problem by a bold conjecture,

even (and especially) if it soon turns out to be false, to any recital of a

sequence of irrelevant truisms. We prefer this because we believe that this

Is the way in which we can learn from our mistakes, and that in finding

that our conjecture was false we shall have learnt much about the truth,

and shall have got nearer to the truth.

We learn from our mistakes. Science progresses by trial and error.
Because of the logical situation that renders the derivation of universal laws and
theories from observation statements impossible, but the deduction of their
falsity possible, falsifications become the important landmarks, the striking
achievements, the major growing-points in science. This somewhat
counterintuitive emphasis of the more extreme falsificationists on the
significance of falsifications will be criticised in later chapters.

Because science aims at theories with a large informative content, the
falsificationist welcomes the proposal of bold speculative conjectures. Rash
speculations are to be encouraged, provided they are falsifiable and provided
they
are rejected when falsified. This do-or-die attitude clashes with the caution
advocated by the extreme inductivist. According to the latter, only those theories
that can be shown to be true or probably true are to be admitted into science. We
should proceed beyond the immediate results of experience only so far as
legitimate inductions will take us. The falsificationist, by contrast, recognizes
the limitation of induction and the subservience of observation to theory.
Nature’s secrets can only be revealed with the aid of ingenious and penetrating
theories. The greater the number of conjectured theories that are confronted by
the realities of the world, and the more speculative those conjectures are, the
greater will be the chances of major advances in science. There is no danger in
the proliferation of speculative theories because any that are inadequate as
descriptions of the world can be ruthlessly eliminated as the result of
observational or other tests.

The demand that theories should be highly falsifiable has the attractive
consequence that theories should be clearly stated and precise. If a theory is so
vaguely stated that it is not clear exactly what it is claiming, then when tested by
observation or experiment it can always be interpreted so as to be consistent
with the results of those tests. In this way, it can be defended against
falsifications. For example, Goethe (1970, p. 295) wrote of electricity that:
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it is nothing, a zero, a mere point, which, however, dwells in all apparent
existences, and at the same time is the point of origin whence, on the
slightest stimulus, a double appearance presents itself, an appearance
which only manifests itself to vanish. The conditions under which this
manifestation is excited are infinitely varied, according to the nature of
particular bodies.

If we take this quotation at face value, it is very difficult to see what
possible set of physical circumstances could serve to falsify it. Just because it is
so vague and indefinite (at least when taken out of context), it is unfalsifiable.
Politicians and fortune-tellers can avoid being accused of making mistakes by
making their assertions so vague that they can always be construed as
compatible with whatever may eventuate. The demand for a high degree of
falsifiability rules out such manoeuvres. The falsificationist demands that
theories be stated with sufficient clarity to run the risk of falsification.

A similar situation exists with respect to precision. The more precisely a
theory is formulated the more falsifiable it becomes. If we accept that the more
falsifiable a theory is the better (provided it has not been falsified), then we must
also accept that the more precise the claims of a theory are the better. ‘Planets
move in ellipses around the sun’ is more precise than ‘Planets move in closed
loops around the sun’, and is consequently more falsifiable. An oval orbit would
falsify the first but not the second, whereas an orbit that falsifies the second will
also falsify the first. The falsificationist is committed to preferring the first.
Similarly, the falsificationist must prefer the claim that the velocity of light in a
vacuum is 299.8 x 106 metres per second to the less-precise claim that it is
about 300 x 106 metres per second, just because the first is more falsifiable than
the second.

The closely associated demands for precision and clarity of expression
both follow naturally from the falsificationist’s account of science.

Falsificationism and progress

The progress of science as the falsificationist sees it might be summed up
as follows. Science starts with problems, problems associated with the
explanation of the behaviour of some aspects of the world or universe.
Falsifiable hypotheses are proposed by scientists as solutions to a problem. The
conjectured hypotheses are then criticised and tested. Some will be quickly
eliminated. Others might prove more successful. These must be subject to even
more stringent criticism and testing. When a hypothesis that has successfully
withstood a wide range of rigorous tests is eventually falsified, a new problem,
hopefully far removed from the original solved problem, has emerged. This new

233



W.H.Newton-Smith. Feyerabend, the passionate liberal

problem calls for the invention of new hypotheses, followed by renewed
criticism and testing. And so the process continues indefinitely. It can never be
said of a theory that it is true, however well it has withstood rigorous tests, but it
can hopefully be said that a current theory is superior to its predecessors in the
sense that it is able to withstand tests that falsified those predecessors.

Before we look at some examples to illustrate this falsificationist

conception of the progress of science, a word should be said about the claim that
‘Science starts with problems’. Here are some problems that have confronted
scientists in the past. How are bats able to fly so dexterously at night, when in
fact they have very small, weak eyes? Why is the height of a simple barometer
lower at high altitudes than at low altitudes? Why were the photographic plates
in Roentgen’s laboratory continually becoming blackened? Why does the
perihelion of the planet Mercury advance? These problems arise from more or
less straightforward observations. In insisting on the fact that science starts with
problems, then, is it not the case that, for the falsificationist just as for the naive
inductivist, science starts from observation? The answer to this question is a
firm ‘No’. The observations cited above as constituting problems are only
problematic in the light of some theory. The first is problematic in the light of
the theory that living organisms ‘see’ with their eyes; the second was
problematic for the supporters of Galileo’s theories because it clashed with the
‘force of a vacuum’ theory accepted by them as an explanation of why the
mercury does not fall from a barometer tube; the third was problematic for
Roentgen because it was tacitly assumed at the time that no radiation or
emanation of any kind existed that could penetrate the container of the
photographic plates and darken them; the fourth was problematic because it was
incompatible with Newton’s theory. The claim that science starts with problems
Is perfectly compatible with the priority of theories over observation and
observation statements. Science does not start with stark observation.
After this digression, we return to the falsificationist conception of the progress
of science as the progression from problems to speculative hypotheses, to their
criticism and eventual falsification and thence to new problems. Two examples
will be offered, the first a simple one concerning the flight of bats, the second a
more ambitious one concerning the progress of physics.

We start with a problem. Bats are able to fly with ease and at speed,
avoiding the branches of trees, telegraph wires, other bats, etc., and can catch
insects. And yet bats have weak eyes, and in any case do most of their flying at
night. This poses a problem because it apparently falsifies the plausible theory
that animals, like humans, see with their eyes. A falsificationist will attempt to
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solve the problem by making a conjecture or hypothesis. Perhaps he suggests
that, although bats’ eyes are apparently weak, nevertheless in some way that is
not understood they are able to see efficiently at night by use of their eyes. This
hypothesis can be tested. A sample of bats is released into a darkened room
containing obstacles and their ability to avoid the obstacles measured in some
way. The same bats are now blindfolded and again released into the room. Prior
to the experiment, the experimenter can make the following deduction. One
premise of the deduction is his hypothesis, which made quite explicit reads,
‘Bats are able to fly avoiding obstacles by using their eyes, and cannot do so
without the use of their eyes’. The second premise is a description of the
experimental set-up, including the statement, ‘This sample of bats is blindfolded
so that they do not have the use of their eyes’. From these two premises, the
experimenter can derive, deductively, that the sample of bats will not be able to
avoid the obstacles in the test laboratory efficiently. The experiment is now
performed and it is found that the bats avoid collisions just as efficiently as
before. The hypothesis has been falsified. There is now a need for a fresh use of
the imagination, a new conjecture or hypothesis or guess. Perhaps a scientist
suggests that in some way the bat’s ears are involved in its ability to avoid
obstacles. The hypothesis can be tested, in an attempt to falsify it, by plugging
the ears of bats before releasing them into the test laboratory. This time it is
found that the ability of the bats to avoid obstacles is considerably impaired. The
hypothesis has been supported. The falsificationist must now try to make the
hypothesis more precise so that it becomes more readily falsifiable. It is
suggested that the bat hears echoes of its own squeaks rebounding from solid
objects. This is tested by gagging the bats before releasing them. Again the bats
collide with obstacles and again the hypothesis is supported. The falsificationist
now appears to be reaching a tentative solution to the problem, although it has
not been proved by experiment how bats avoid collisions while flying. Any
number of factors may turn up that show the hypothesis to have been wrong.
Perhaps the bat detects echoes not with its ears but with sensitive regions close
to the ears, the functioning of which was impaired when the bat’s ears were
plugged. Or perhaps different kinds of bats detect obstacles in very different
ways, so the bats used in the experiment were not truly representative.

The progress of physics from Aristotle through Newton to Einstein
provides an example on a larger scale. The falsificiationist account of that
progression goes something like this. Aristotelian physics was to some extent
quite successful. It could explain a wide range of phenomena. It could explain
why heavy objects fall to the ground (seeking their natural place at the centre of
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the universe), it could explain the action of siphons and liftpumps (the
explanation being based on the impossibility of a vacuum), and so on. But
eventually Aristotelian physics was falsified in a number of ways. Stones
dropped from the top of the mast of a uniformly moving ship fell to the deck at
the foot of the mast and not some distance from the mast, as Aristotle’s theory
predicted. The moons of Jupiter can be seen to orbit Jupiter and not the earth. A
host of other falsifications were accumulated during the XVII-th century.
Newton’s physics, however, once it had been created and developed by way of
the conjectures of the likes of Galileo and Newton, was a superior theory that
superseded Aristotle’s. Newton’s theory could account for falling objects, the
operation of siphons and liftpumps and anything else that Aristotle’s theory
could explain, and could also account for the phenomena that were problematic
for the Aristotelians. In addition, Newton’s theory could explain phenomena not
touched on by Aristotle’s theory, such as correlations between the tides and the
location of the moon, and the variation in the force of gravity with height above
sea level. For two centuries Newton’s theory was successful. That is, attempts to
falsify it by reference to the new phenomena predicted with its help were
unsuccessful. The theory even led to the discovery of a new planet, Neptune.
But in spite of its success, sustained attempts to falsify it eventually proved
successful. Newton’s theory was falsified in a number of ways. It was unable to
account for the details of the orbit of the planet Mercury and was unable to
account for the variable mass of fast-moving electrons in discharge tubes.
Challenging problems faced physicists, then, as the X1X-th century gave way to
the twentieth, problems calling for new speculative hypotheses designed to
overcome these problems in a progressive way. Einstein was able to meet this
challenge. His relativity theory was able to account for the phenomena that
falsified Newton’s theory, while at the same time being able to match Newton’s
theory in those areas where the latter had proved successful. In addition,
Einstein’s theory yielded the prediction of spectacular new phenomena. His
special theory of relativity predicted that mass should be a function of velocity
and that mass and energy could be transformed into one another, and his general
theory predicted that light rays should be bent by strong gravitational fields.
Attempts to refute Einstein’s theory by reference to the new phenomena failed.
The falsification of Einstein’s theory remains a challenge for modern physicists.
Their success, if it should eventuate, would mark a new step forward in the
progress of physics.

236



Karl Popper. The Logic of Scientific Discovery

Application 6
Karl Popper
The Logic of Scientific Discovery
Taylor & Francis e-Library, 2005.516 p.Pp.3-27.

A Survey of Some Fundamental Problems

A scientist, whether theorist or experimenter, puts forward statements, or
systems of statements, and tests them step by step. In the field of the empirical
sciences, more particularly, he constructs hypotheses, or systems of theories, and
tests them against experience by observation and experiment.

| suggest that it is the task of the logic of scientific discovery, or the logic
of knowledge, to give a logical analysis of this procedure; that is, to analyse the
method of the empirical sciences.

But what are these ‘methods of the empirical sciences’? And what do we
call ‘empirical science’?

1 THE PROBLEM OF INDUCTION

According to a widely accepted view — to be opposed in this book — the
empirical sciences can be characterized by the fact that they use ‘inductive
methods’, as they are called. According to this view, the logic of scientific
discovery would be identical with inductive logic, i. e. with the logical analysis
of these inductive methods.

It is usual to call an inference ‘inductive’ if it passes from singular
statements (sometimes also called ‘particular’ statements), such as accounts of
the results of observations or experiments, to universal statements, such as
hypotheses or theories.

Now it is far from obvious, from a logical point of view, that we are
justified in inferring universal statements from singular ones, no matter how
numerous; for any conclusion drawn in this way may always turn out to be false:
no matter how many instances of white swans we may have observed, this does
not justify the conclusion that all swans are white.

The question whether inductive inferences are justified, or under what
conditions, is known as the problem of induction.

The problem of induction may also be formulated as the question of the
validity or the truth of universal statements which are based on experience, such
as the hypotheses and theoretical systems of the empirical sciences. For many
people Dbelieve that the truth of these universal statements is ‘known by
experience’; yet it is clear that an account of an experience — of an observation
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or the result of an experiment — can in the first place be only a singular statement
and not a universal one. Accordingly, people who say of a universal statement
that we know its truth from experience usually mean that the truth of this
universal statement can somehow be reduced to the truth of singular ones, and
that these singular ones are known by experience to be true; which amounts to
saying that the universal statement is based on inductive inference. Thus to ask
whether there are natural laws known to be true appears to be only another way
of asking whether inductive inferences are logically justified.

Yet if we want to find a way of justifying inductive inferences, we must
first of all try to establish a principle of induction. A principle of induction
would be a statement with the help of which we could put inductive inferences
into a logically acceptable form. In the eyes of the upholders of inductive logic,
a principle of induction is of supreme importance for scientific method: ‘... this
principle’, says Reichenbach, ‘determines the truth of scientific theories. To
eliminate it from science would mean nothing less than to deprive science of the
power to decide the truth or falsity of its theories. Without it, clearly, science
would no longer have the right to distinguish its theories from the fanciful and
arbitrary creations of the poet’s mind.?°

Now this principle of induction cannot be a purely logical truth like a
tautology or an analytic statement. Indeed, if there were such a thing as a purely
logical principle of induction, there would be no problem of induction; for in
this case, all inductive inferences would have to be regarded as purely logical or
tautological transformations, just like inferences in deductive logic. Thus the
principle of induction must be a synthetic statement; that is, a statement whose
negation is not self-contradictory but logically possible. So the question arises
why such a principle should be accepted at all, and how we can justify its
acceptance on rational grounds.

Some who believe in inductive logic are anxious to point out, with
Reichenbach, that ‘the principle of induction is unreservedly accepted by the
whole of science and that no man can seriously doubt this principle in everyday
life either’.%® Yet even supposing this were the case — for after all, ‘the whole of
science’ might err — | should still contend that a principle of induction is
superfluous, and that it must lead to logical inconsistencies.

29 H. Reichenbach, Erkenntnis 1, 1930, p. 186 (cf. also pp. 64 f.). Cf. the penultimate
paragraph of Russell’s chapter xii, on Hume, in his History of Western Philosophy, 1946, p. 699.
30 Reichenbach ibid., p. 67.
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That inconsistencies may easily arise in connection with the principle of
induction should have been clear from the work of Hume;! also, that they can
be avoided, if at all, only with difficulty. For the principle of induction must be a
universal statement in its turn. Thus if we try to regard its truth as known from
experience, then the very same problems which occasioned its introduction will
arise all over again. To justify it, we should have to employ inductive
inferences; and to justify these we should have to assume an inductive principle
of a higher order; and so on. Thus the attempt to base the principle of induction
on experience breaks down, since it must lead to an infinite regress.

Kant tried to force his way out of this difficulty by taking the principle of
induction (which he formulated as the ‘principle of universal causation’) to be ‘a
priori valid’. But I do not think that his ingenious attempt to provide an a priori
justification for synthetic statements was successful.

My own view is that the various difficulties of inductive logic here
sketched are insurmountable. So also, | fear, are those inherent in the doctrine,
so widely current today, that inductive inference, although not ‘strictly valid’,
can attain some degree of ‘reliability’ or of ‘probability’. According to this
doctrine, inductive inferences are ‘probable inferences’.®? ‘We have described’,
says Reichenbach, ‘the principle of induction as the means whereby science
decides upon truth. To be more exact, we should say that it serves to decide
upon probability. For it is not given to science to reach either truth or falsity . . .
but scientific statements can only attain continuous degrees of probability whose
unattainable upper and lower limits are truth and falsity’33

At this stage | can disregard the fact that the believers in inductive logic
entertain an idea of probability that | shall later reject as highly unsuitable for
their own purposes (see section 80, below). | can do so because the difficulties
mentioned are not even touched by an appeal to probability. For if a certain
degree of probability is to be assigned to statements based on inductive
inference, then this will have to be justified by invoking a new principle of
induction, appropriately modified. And this new principle in its turn will have to
be justified, and so on. Nothing is gained, moreover, if the principle of
induction, in its turn, is taken not as ‘true’ but only as ‘probable’. In short, like
every other form of inductive logic, the logic of probable inference, or

31 The decisive passages from Hume are quoted in appendix *vii, text to footnotes 4, 5, and 6;
see also note 2 to section 81, below.

32 Cf. J. M. Keynes, A Treatise on Probability, 1921; O. Kulpe, Vorlesungen uber Logic (ed.
By Selz, 1923); Reichenbach (who uses the term ‘probability implications’), Axiomatik der
Wabhrscheinlichkeitsrechnung, Mathem. Zeitschr. 34, 1932; and elsewhere.

3 Reichenbach, Erkenntnis 1, 1930, p. 186.
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‘probability logic’, leads either to an infinite regress, or to the doctrine of
apriorism 3

The theory to be developed in the following pages stands directly opposed
to all attempts to operate with the ideas of inductive logic. It might be described
as the theory of the deductive method of testing, or as the view that a hypothesis
can only be empirically tested — and only after it has been advanced.

Before | can elaborate this view (which might be called ‘deductivism’, in
contrast to ‘inductivism’®®) | must first make clear the distinction between the
psychology of knowledge which deals with empirical facts, and the logic of
knowledge which is concerned only with logical relations. For the belief in
inductive logic is largely due to a confusion of psychological problems with
epistemological ones. It may be worth noticing, by the way, that this confusion
spells trouble not only for the logic of knowledge but for its psychology as well.

2 ELIMINATION OF PSYCHOLOGISM

| said above that the work of the scientist consists in putting forward and
testing theories.

The initial stage, the act of conceiving or inventing a theory, seems to me
neither to call for logical analysis nor to be susceptible of it. The question how it
happens that a new idea occurs to a man — whether it is a musical theme, a
dramatic conflict, or a scientific theory — may be of great interest to empirical
psychology; but it is irrelevant to the logical analysis of scientific knowledge.
This latter is concerned not with questions of fact (Kant’s quid facti?), but only
with questions of justification or validity (Kant’s quid juris?). Its questions are
of the following kind. Can a statement be justified? And if so, how? Is it
testable? Is it logically dependent on certain other statements? Or does it perhaps
contradict them? In order that a statement may be logically examined in this
way, it must already have been presented to us. Someone must have formulated
it, and submitted it to logical examination.

34 See also chapter 10, below, especially note 2 to section 81, and chapter *ii of the Postscript
for a fuller statement of this criticism.

% Liebig (in Induktion und Deduktion, 1865) was probably the first to reject the inductive
method from the standpoint of natural science; his attack is directed against Bacon. Duhem
(in La thuorie physique, son objet et sa structure, 1906; English translation by P. P. Wiener:
The Aim and Structure of Physical Theory, Princeton, 1954) holds pronounced deductivist
views. (*But there are also inductivist views to be found in Duhem’s book, for example in the
third chapter, Part One, where we are told that only experiment, induction, and generalization
have produced Descartes’s law of refraction; cf. the English translation, p. 34.) So does V.
Kraft, Die Grundformen der Wissenschaftlichen Methoden, 1925; see also Carnap, Erkenntnis
2, 1932, p. 440.
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Accordingly | shall distinguish sharply between the process of conceiving
a new idea, and the methods and results of examining it logically. As to the task
of the logic of knowledge — in contradistinction to the psychology of knowledge
— | shall proceed on the assumption that it consists solely in investigating the
methods employed in those systematic tests to which every new idea must be
subjected if it is to be seriously entertained.

Some might object that it would be more to the purpose to regard it as the
business of epistemology to produce what has been called a ‘rational
reconstruction’ of the steps that have led the scientist to a discovery — to the
finding of some new truth. But the question is: what, precisely, do we want to
reconstruct? If it is the processes involved in the stimulation and release of an
inspiration which are to be reconstructed, then | should refuse to take it as the
task of the logic of knowledge. Such processes are the concern of empirical
psychology but hardly of logic. It is another matter if we want to reconstruct
rationally the subsequent tests whereby the inspiration may be discovered to be a
discovery, or become known to be knowledge. In so far as the scientist critically
judges, alters, or rejects his own inspiration we may, if we like, regard the
methodological analysis undertaken here as a kind of ‘rational reconstruction’ of
the corresponding thoughtprocesses. But this reconstruction would not describe
these processes as they actually happen: it can give only a logical skeleton of the
procedure of testing. Still, this is perhaps all that is meant by those who speak of
a ‘rational reconstruction’ of the ways in which we gain knowledge.

It so happens that my arguments in this book are quite independent of this
problem. However, my view of the matter, for what it is worth, is that there is no
such thing as a logical method of having new ideas, or a logical reconstruction
of this process. My view may be expressed by saying that every discovery
contains ‘an irrational element’, or ‘a creative intuition’, in Bergson’s sense. In a
similar way Einstein speaks of the ‘search for those highly universal laws... from
which a picture of the world can be obtained by pure deduction. There is no
logical path’, he says, ‘leading to these... laws. They can only be reached by
intuition, based upon something like an intellectual love of the objects of

experience.’*®

% Address on Max Planck’s 60th birthday (1918). The passage quoted begins with the words,
‘The supreme task of the physicist is to search for those highly universal laws . . .,” etc.
(quoted from A. Einstein, Mein Weltbild, 1934, p. 168; English translation by A. Harris: The
World as | see It, 1935, p. 125). Similar ideas are found earlier in Liebig, op. cit.; cf. also
Mach, Principien der Warmelehre, 1896, pp. 443 ff. . Harris translates: ‘sympathetic
understanding of experience’.
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3 DEDUCTIVE TESTING OF THEORIES

According to the view that will be put forward here, the method of
critically testing theories, and selecting them according to the results of tests,
always proceeds on the following lines. From a new idea, put up tentatively, and
not yet justified in any way — an anticipation, a hypothesis, a theoretical system,
or what you will — conclusions are drawn by means of logical deduction. These
conclusions are then compared with one another and with other relevant
statements, so as to find what logical relations (such as equivalence, derivability,
compatiblity, or incompatibility) exist between them.

We may if we like distinguish four different lines along which the testing
of a theory could be carried out. First there is the logical comparison of the
conclusions among themselves, by which the internal consistency of the system
Is tested. Secondly, there is the investigation of the logical form of the theory,
with the object of determining whether it has the character of an empirical or
scientific theory, or whether it is, for example, tautological. Thirdly, there is the
comparison with other theories, chiefly with the aim of determining whether the
theory would constitute a scientific advance should it survive our various tests.
And finally, there is the testing of the theory by way of empirical applications of
the conclusions which can be derived from it.

The purpose of this last kind of test is to find out how far the new
consequences of the theory — whatever may be new in what it asserts — stand up
to the demands of practice, whether raised by purely scientific experiments, or
by practical technological applications. Here too the procedure of testing turns
out to be deductive. With the help of other statements, previously accepted,
certain singular statements — which we may call ‘predictions’ — are deduced
from the theory; especially predictions that are easily testable or applicable.
From among these statements, those are selected which are not derivable from
the current theory, and more especially those which the current theory
contradicts. Next we seek a decision as regards these (and other) derived
statements by comparing them with the results of practical applications and
experiments. If this decision is positive, that is, if the singular conclusions turn
out to be acceptable, or verified, then the theory has, for the time being, passed
its test: we have found no reason to discard it. But if the decision is negative, or
in other words, if the conclusions have been falsified, then their falsification also
falsifies the theory from which they were logically deduced.

It should be noticed that a positive decision can only temporarily support
the theory, for subsequent negative decisions may always overthrow it. So long
as theory withstands detailed and severe tests and is not superseded by another
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theory in the course of scientific progress, we may say that it has ‘proved its
mettle’ or that it is ‘corroborated’*1 by past experience.

Nothing resembling inductive logic appears in the procedure here
outlined. I never assume that we can argue from the truth of singular statements
to the truth of theories. I never assume that by force of ‘verified’ conclusions,
theories can be established as ‘true’, or even as merely ‘probable’.

In this book I intend to give a more detailed analysis of the methods of
deductive testing. And I shall attempt to show that, within the framework of this
analysis, all the problems can be dealt with that are usually called
‘epistemological’. Those problems, more especially, to which inductive logic
gives rise, can be eliminated without creating new ones in their place.

4 THE PROBLEM OF DEMARCATION

Of the many objections which are likely to be raised against the view here
advanced, the most serious is perhaps the following. In rejecting the method of
induction, it may be said, | deprive empirical science of what appears to be its
most important characteristic; and this means that | remove the barriers which
separate science from metaphysical speculation. My reply to this objection is
that my main reason for rejecting inductive logic is precisely that it does not
provide a suitable distinguishing mark of the empirical, non-metaphysical,
character of a theoretical system; or in other words, that it does not provide a
suitable ‘criterion of demarcation’.

The problem of finding a criterion which would enable us to distinguish
between the empirical sciences on the one hand, and mathematics and logic as
well as “metaphysical’ systems on the other, | call the problem of demarcation.®’

This problem was known to Hume who attempted to solve it.3® With Kant
it became the central problem of the theory of knowledge. If, following Kant, we
call the problem of induction ‘Hume’s problem’, we might call the problem of
demarcation ‘Kant’s problem’.

Of these two problems — the source of nearly all the other problems of the
theory of knowledge — the problem of demarcation is, | think, the more
fundamental. Indeed, the main reason why epistemologists with empiricist
leanings tend to pin their faith to the ‘method of induction’ seems to be their

37 With this (and also with sections 1 to 6 and 13 to 24) compare my note in Erkenntnis 3,
1933, p. 426; *1t is now here reprinted, in translation, in appendix *i.

38 Cf. the last sentence of his Enquiry Concerning Human Understanding. *With the next

paragraph (and my allusion to epistemologists) compare for example the quotation from
Reichenbach in the text to note 1, section 1.
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belief that this method alone can provide a suitable criterion of demarcation.
This applies especially to those empiricists who follow the flag of ‘positivism’.

The older positivists wished to admit, as scientific or legitimate, only
those concepts (or notions or ideas) which were, as they put it, ‘derived from
experience’; those concepts, that is, which they believed to be logically
reducible to elements of sense-experience, such as sensations (or sense-data),
Impressions, perceptions, visual or auditory memories, and so forth. Modern
positivists are apt to see more clearly that science is not a system of concepts but
rather a system of statements. *° Accordingly, they wish to admit, as scientific or
legitimate, only those statements which are reducible to elementary (or ‘atomic’)
statements of experience — to ‘judgments of perception’ or ‘atomic propositions’
or ‘protocol-sentences’ or what not.*® It is clear that the implied criterion of
demarcation is identical with the demand for an inductive logic.

Since | reject inductive logic I must also reject all these attempts to solve
the problem of demarcation. With this rejection, the problem of demarcation
gains in importance for the present inquiry. Finding an acceptable criterion of
demarcation must be a crucial task for any epistemology which does not accept
inductive logic.

Positivists usually interpret the problem of demarcation in a naturalistic
way; they interpret it as if it were a problem of natural science. Instead of taking
it as their task to propose a suitable convention, they believe they have to
discover a difference, existing in the nature of things, as it were, between
empirical science on the one hand and metaphysics on the other. They are
constantly trying to prove that metaphysics by its very nature is nothing but
nonsensical twaddle — ‘sophistry and illusion’, as Hume says, which we should
‘commit to the flames’.*

If by the words ‘nonsensical’ or ‘meaningless’ we wish to express no
more, by definition, than ‘not belonging to empirical science’, then the

39 When | wrote this paragraph I overrated the ‘modern positivists’, as I now see. I should
have remembered that in this respect the promising beginning of Wittgenstein’s Tractatus—
‘The world is the totality of facts, not of things’—was cancelled by its end which denounced
the man who ‘had given no meaning to certain signs in his propositions’. See also my Open
Society and its Enemies, chapter 11, section ii, and chapter *i of my Postscript, especially
sections *ii (note 5), *24 (the last five paragraphs), and *25.

0 Nothing depends on names, of course. When I invented the new name ‘basic statement’ (or
‘basic proposition’; see below, sections 7 and 28) I did so only because I needed a term not
burdened with the connotation of a perception statement. But unfortunately it was soon
adopted by others, and used to convey precisely the kind of meaning which | wished to avoid.
Cf. also my Postscript, *29.

1 Thus Hume, like Sextus, condemned his own Enquiry on its last page; just as later
Wittgenstein condemned his own Tractatus on its last page. (See note 2 to section 10.)
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characterization of metaphysics as meaningless nonsense would be trivial; for
metaphysics has usually been defined as non-empirical. But of course, the
positivists believe they can say much more about metaphysics than that some of
its statements are non-empirical. The words ‘meninglss’ or ‘nonsasical’
convey, and are meant to convey, a derogatory evaluation; and there is no doubt
that what the positivists really want to achieve is not so much a successful
demarcation as the final overthrow*? and the annihilation of metaphysics.
However this may be, we find that each time the positivists tried to say more
clarly what ‘meningful’ ment, theattempt led to the same result — to a
definition of ‘maningful satacé (in contradistinction to ‘maeninglss
pseudo-satacé) which simply réteatedthecriteion of denarcation of ther

inductive logic.

This ‘shows itstéf” vey clerly in thecaseof Wittgenstein, according to
whom every meaningful proposition must be logically reducible*® to elementary
(or atomic) propositions, which hecharacteize as dscriptions or ‘picturs of
relity’** (a characterization, by the way, which is to cover all meaningful
propositions). We may see from this that Wittgasten’s criterion of
meaningfulness coincides with the inductivists’ criterion of demarcation,
provided we replace their words ‘sciatific’ or ‘lgitimate’by ‘meningful’.
And it is precisely over the problem of induction that this attempt to solve the
problem of demarcation comes to grief: positivists, in their anxiety to annihilate
metaphysics, annihilate natural science along with it. For scientific laws, too,
cannot be logically reduced to elementary statements of experience. If
consistently applied, Wittgasten’s criterion of meaningfulness rejects as
meaningless those natural laws the search for which, as Einstein says,* is ‘the
supreme task of the physicist’: they can never be accepted as genuine or
legitimate statements. Wittgasten’s attempt to unmask the problem of
induction as an empty pseudo-problem was formulated by Schlick® in the

42 Carnap, Erkantnis 2, 1932, Pp._ 219 ff. Earlie Mill had usd theword ‘meninglss’ in a
similar way, *no doubt unde theinfluaceof Comtg cf. Comtés Early Essays on Social

Philosophy, ed. by H. D. Hutton, 1911, p. 223. See also my Open Society, note 51 to chapter
11.

43 Wittgenstein, Tractatus_Lo%ico-PhiIosophicus (1918 and 19222, Proposition 5. *As this was
written’in 1934, 1 am dealing here of course only with the Tractatus.

4 Wittgenstein, op. cit., Propositions 4.01; 4.03; 2.221.

45 Cf. note 1 to section 2. a survey of some fundamental problems 13

6 The_ idea of treating scientific laws as pseudo-propositions—thus solving the problem of
induction—was attribted by Schlick to Wittgenstein. (Cf. my Open Society, notes 46 and 51

f. to chapter 11.) But it is really much older. It is part of the instrumentalist tradition which
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following words: ‘The problem of induction consists in asking for a logical
justification of universal statements about reality... We recognize, with Hume,
that there is no such logical justification: there can be none, simply because they
are not genuine statements.’#’

This shows how the inductivist criterion of demarcation fails to draw a
dividing line between scientific and metaphysical systems, and why it must
accord them equal status; for the verdict of the positivist dogma of meaning is
that both are systems of meaningless pseudostatements. Thus instead of
eradicating metaphysics from the empirical sciences, positivism leads to the
invasion of metaphysics into the scientific realm.*

In contrast to these anti-metaphysical stratagems — anti-metaphysical in
intention, that is my business, as | see it, is not to bring about the overthrow of
metaphysics. It is, rather, to formulate a suitable characterization of empirical
science, or to define the concepts ‘empirical science’ and ‘metaphysics’ in such
a way that we shall be able to say of a given system of statements whether or not
its closer study is the concern of empirical science.

My criterion of demarcation will accordingly have to be regarded as a
proposal for an agreement or convention. As to the suitability of any such
convention opinions may differ; and a reasonable discussion of these questions
is only possible between parties having some purpose in common. The choice of
that purpose must, of course, be ultimately a matter of decision, going beyond
rational argument.*°

Berkeley as a Precursor of Mach’, in The British Journal for the Philosophy of Science 4,
1953, pp. 26 ff., now in my Conjectures and Refutations, 1959. Further references in note *1
before section 12 (p. 37). The problem is also treated in my Postscript, sections *11 to *14,
and *19 to *26.)

47 Schlick, Naturwissenschaften 19, 1931, p. 156. (The italics are mine). Regarding natural
laws Schlick writes (p. 151), ‘It has often been remarked that, strictly, we can never speak of
an absolute verification of a law, since we always, so to speak, tacitly make the reservation
that it may be modified in the light of further experience. If 1 may add, by way of
parenthesis’, Schlick continues, ‘a few words on the logical situation, the abovementioned
fact means that a natural law, in principle, does not have the logical character of a statement,
but is, rather, a prescription for the formation of statements.” *(‘Formation’ no doubt was
meant to include transformation or derivation.) Schlick attributed this theory to a personal
communication of Wittgenstein’s. See also section *12 of my Postscript.

48 Cf. Section 78 (for example note 1). *See also my Open Society, notes 46, 51, and 52 to
chapter 11, and my paper. ‘The Demarcation between Science and Metaphysics’, contributed
in January 1955 to the Carnap volume of the Library of Living Philosophers, edited by P. A.
Schilpp and now in my Conjectures and Refutations, 1963 and 1965.

491 believe that a reasonable discussion is always possible between parties interested in truth,
and ready to pay attention to each other. (Cf. my Open Society, chapter 24.)
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Thus anyone who envisages a system of absolutely certain, irrevocably
true statements® as the end and purpose of science will certainly reject the
proposals I shall make here. And so will those who see ‘the essence of science...
in its dignity’, which they think resides in its ‘wholeness’ and its ‘real truth and
essentiality’. They will hardly be ready to grant this dignity to modern
theoretical physics in which | and others see the most complete realization to
date of what I call ‘empirical >!science’.

The aims of science which | have in mind are different. 1 do not try to
justify them, however, by representing them as the true or the essential aims of
science. This would only distort the issue, and it would mean a relapse into
positivist dogmatism. There is only one way, as far as | can see, of arguing
rationally in support of my proposals. This is to analyse their logical
consequences: to point out their fertility — their power to elucidate the problems
of the theory of knowledge.

Thus | freely admit that in arriving at my proposals | have been guided, in
the last analysis, by value judgments and predilections. But | hope that my
proposals may be acceptable to those who value not only logical rigour but also
freedom from dogmatism; who seek practical applicability, but are even more
attracted by the adventure of science, and by discoveries which again and again
confront us with new and unexpected questions, challenging us to try out new
and hitherto undreamed-of answers.

The fact that value judgments influence my proposals does not mean that
I am making the mistake of which I have accused the positivists — that of trying
to kill metaphysics by calling it names. | do not even go so far as to assert that
metaphysics has no value for empirical science. For it cannot be denied that
along with metaphysical ideas which have obstructed the advance of science
there have been others — such as speculative atomism — which have aided it. And
looking at the matter from the psychological angle, I am inclined to think that
scientific discovery is impossible without faith in ideas which are of a purely
speculative kind, and sometimes even quite hazy; a faith which is completely
unwarranted from the point of view of science, and which, to that extent, is
‘metaphysical’.>

Yet having issued all these warnings, | still take it to be the first task of
the logic of knowledge to put forward a concept of empirical science, in order to

* This is Dingler’s view; cf. note 1 to section 19.

%1 This is the view of O. Spann (Kategorienlehre, 1924).

%2 Cf. also: Planck. Positivismus und reale Aussenwelt (1931) and Einstein, Die Religiositt
der Forschung, in Mein Weltbild, 1934, p. 43; English translation by A. Harris: The World as
| See It, 1935, pp. 23 ff. *See also section 85, and my Postscript.
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make linguistic usage, now somewhat uncertain, as definite as possible, and in
order to draw a clear line of demarcation between science and metaphysical
ideas — even though these ideas may have furthered the advance of science
throughout its history.

5 EXPERIENCE AS A METHOD

The task of formulating an acceptable definition of the idea of an
‘empirical science’ is not without its difficulties. Some of these arise from the
fact that there must be many theoretical systems with a logical structure very
similar to the one which at any particular time is the accepted system of
empirical science. This situation is sometimes described by saying that there is a
great number — presumably an infinite number — of ‘logically possible worlds’.
Yet the system called ‘empirical science’ is intended to represent only one
world: the ‘real world’ or the ‘world of our experience’.

In order to make this idea a little more precise, we may distinguish three
requirements which our empirical theoretical system will have to satisfy. First, it
must be synthetic, so that it may represent a non-contradictory, a possible world.
Secondly, it must satisfy the criterion of demarcation (cf. sections 6 and 21), i. e.
it must not be metaphysical, but must represent a world of possible experience.
Thirdly, it must be a system distinguished in some way from other such systems
as the one which represents our world of experience.

But how is the system that represents our world of experience to be
distinguished? The answer is: by the fact that it has been submitted to tests, and
has stood up to tests. This means that it is to be distinguished by applying to it
that deductive method which it is my aim to analyse, and to describe.

‘Experience’, on this view, appears as a distinctive method whereby one
theoretical system may be distinguished from others; so that empirical science
seems to be characterized not only by its logical form but, in addition, by its
distinctive method. (This, of course, is also the view of the inductivists, who try
to characterize empirical science by its use of the inductive method.)

The theory of knowledge, whose task is the analysis of the method or
procedure peculiar to empirical science, may accordingly be described as a
theory of the empirical method — a theory of what is usually called ‘experience’.

6 FALSIFIABILITY AS A CRITERION OF DEMARCATION
The criterion of demarcation inherent in inductive logic — that is, the
positivistic dogma of meaning — is equivalent to the requirement that all the
statements of empirical science (or all ‘meaningful’ statements) must be capable
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of being finally decided, with respect to their truth and falsity; we shall say that
they must be ‘conclusively decidable’. This means that their form must be such
that to verify them and to falsify them must both be logically possible. Thus
Schlick says: ‘..a genuine statement must be capable of conclusive
verification’;>® and Waismann says still more clearly: ‘If there is no possible
way to determine whether a statement is true then that statement has no meaning
whatsoever. For the meaning of a statement is the method of its verification.”>*

Now in my view there is no such thing as induction.® Thus inference to
theories, from singular statements which are ‘verified by experience’ (whatever
that may mean), is logically inadmissible. Theories are, therefore, never
empirically verifiable. If we wish to avoid the positivist’s mistake of
eliminating, by our criterion of demarcation, the theoretical systems of natural
science,®® then we must choose a criterion which allows us to admit to the
domain of empirical science even statements which cannot be verified.

But | shall certainly admit a system as empirical or scientific only if it is
capable of being tested by experience. These considerations suggest that not the
verifiability but the falsifiability of a system is to be taken as a criterion of
demarcation.>” In other words: | shall not require of a scientific system that it
shall be capable of being singled out, once and for all, in a positive sense; but |
shall require that its logical form shall be such that it can be singled out, by

%3 Schlick, Naturwissenschaften 19, 1931, p. 150.

%% Waismann, Erkenntnis 1, 1903, p. 229.

% | am not, of course, here considering so-called ‘mathematical induction’. What | am
denying is that there is such a thing as induction in the so-called ‘inductive sciences’: that
there are either ‘inductive procedures’ or ‘inductive inferences’.

% In his Logical Syntax (1937, pp. 321 f.) Carnap admitted that this was a mistake (with a
reference to my criticism); and he did so even more fully in ‘Testability and Meaning’,
recognizing the fact that universal laws are not only ‘convenient’ for science but even
‘essential’ (Philosophy of Science 4, 1937, p. 27). But in his inductivist Logical Foundations
of Probability (1950), he returns to a position very like the one here criticized: finding that
universal laws have zero probability (p. 511), he is compelled to say (p. 575) that though they
need not be expelled from science, science can very well do without them.

5" Note that | suggest falsifiability as a criterion of demarcation, but not of meaning. Note,
moreover, that | have already (section 4) sharply criticized the use of the idea of meaning as a
criterion of demarcation, and that | attack the dogma of meaning again, even more sharply, in
section 9. It is therefore a sheer myth (though any number of refutations of my theory have
been based upon this myth) that | ever proposed falsifiability as a criterion of meaning.
Falsifiability separates two kinds of perfectly meaningful statements: the falsifiable and the
non-falsifiable. It draws a line inside meaningful language, not around it. See also appendix
*i, and chapter *i of my Postscript, especially sections *17 and *19, and my Conjectures and
Refutations, chs. 1 and 11.
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means of empirical tests, in a negative sense: it must be possible for an
empirical scientific system to be refuted by experience.*®

(Thus the statement, ‘It will rain or not rain here tomorrow’ will not be
regarded as empirical, simply because it cannot be refuted; whereas the
statement, ‘It will rain here tomorrow’ will be regarded as empirical.)

Various objections might be raised against the criterion of demarcation
here proposed. In the first place, it may well seem somewhat wrong-headed to
suggest that science, which is supposed to give us positive information, should
be characterized as satisfying a negative requirement such as refutability.
However, | shall show, in sections 31 to 46, that this objection has little weight,
since the amount of positive information about the world which is conveyed by
a scientific statement is the greater the more likely it is to clash, because of its
logical character, with possible singular statements. (Not for nothing do we call
the laws of nature ‘laws’: the more they prohibit the more they say.)

Again, the attempt might be made to turn against me my own criticism of
the inductivist criterion of demarcation; for it might seem that objections can be
raised against falsifiability as a criterion of demarcation similar to those which |
myself raised against verifiability.

This attack would not disturb me. My proposal is based upon an
asymmetry between verifiability and falsifiability; an asymmetry which results
from the logical form of universal statements.*4 For these are never derivable
from singular statements, but can be contradicted by singular statements.
Consequently it is possible by means of purely deductive inferences (with the
help of the modus tollens of classical logic) to argue from the truth of singular
statements to the falsity of universal statements. Such an argument to the falsity
of universal statements is the only strictly deductive kind of inference that
proceeds, as it were, in the ‘inductive direction’; that is, from singular to
universal statements.

A third objection may seem more serious. It might be said that even if the
asymmetry is admitted, it is still impossible, for various reasons, that any
theoretical system should ever be conclusively falsified. For it is always possible
to find some way of evading falsification, for example. This asymmetry is now
more fully discussed in section *22 of my Postscript. by introducing ad hoc an
auxiliary hypothesis, or by changing ad hoc a definition. It is even possible
without logical inconsistency to adopt the position of simply refusing to

%8 Related ideas are to be found, for example, in Frank, Die Kausalitat und ihre Grenzen,
1931, ch. I, 810 (pp. 15f.); Dubislav, Die Definition (3rd edition 1931), pp. 100 f. (Cf. also
note 1 to section 4, above.)
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acknowledge any falsifying experience whatsoever. Admittedly, scientists do
not usually proceed in this way, but logically such procedure is possible; and
this fact, it might be claimed, makes the logical value of my proposed criterion
of demarcation dubious, to say the least.

| must admit the justice of this criticism; but | need not therefore
withdraw my proposal to adopt falsifiability as a criterion of demarcation. For |
am going to propose (in sections 20f.) that the empirical methodshall be
characterized as a method that excludes precisely those ways of evading
falsification which, as my imaginary critic rightly insists, are logically possible.
According to my proposal, what characterizes the empirical method is its
manner of exposing to falsification,
in every conceivable way, the system to be tested. Its aim is not to save the lives
of untenable systems but, on the contrary, to select the one which is by
comparison the fittest, by exposing them all to the fiercest struggle for survival.

The proposed criterion of demarcation also leads us to a solution of
Hume’s problem of induction — of the problem of the validity of natural laws.
The root of this problem is the apparent contradiction between what may be
called ‘the fundamental thesis of empiricism’ — the thesis that experience alone
can decide upon the truth or falsity of scientific statements — and Hume’s
realization of the inadmissibility of inductive arguments. This contradiction
arises only if it is assumed that all empirical scientific statements must be
‘conclusively decidable’, i. e. that their verification and their falsification must
both in principle be possible. If we renounce this requirement and admit as
empirical also statements which are decidable in one sense only — unilaterally
decidable and, more especially, falsifiable — and which may be tested by
systematic attempts to falsify them, the contradiction disappears: the method of
falsification presupposes no inductive inference, but only the tautological
transformations of deductive logic whose validity is not in dispute.®®

7 THE PROBLEM OF THE ‘EMPIRICAL BASIS’

If falsifiability is to be at all applicable as a criterion of demarcation, then
singular statements must be available which can serve as premises in falsifying
inferences. Our criterion therefore appears only to shift the problem — to lead us
back from the question of the empirical character of theories to the question of
the empirical character of singular statements.

% For this see also my paper mentioned in note 1 to section 4, *now here reprinted in
appendix *i; and my Postscript, esp. section *2.
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Yet even so, something has been gained. For in the practice of scientific
research, demarcation is sometimes of immediate urgency in connection with
theoretical systems, whereas in connection with singular statements, doubt as to
their empirical character rarely arises. It is true that errors of observation occur
and that they give rise to false singular statements, but the scientist scarcely ever
has occasion to describe a singular statement as non-empirical or metaphysical.

Problems of the empirical basis— that is, problems concerning the
empirical character of singular statements, and how they are tested — thus play a
part within the logic of science that differs somewhat from that played by most
of the other problems which will concern us. For most of these stand in close
relation to the practice of research, whilst the problem of the empirical basis
belongs almost exclusively to the theory of knowledge. | shall have to deal with
them, however, since they have given rise to many obscurities. This is especially
true of the relation between perceptual experiences and basic statements. (What
| call a ‘basic statement’ Or a ‘basic proposition’ is a statement which can serve
as a premise in an empirical falsification; in brief, a statement of a singular fact.)

Perceptual experiences have often been regarded as providing a kind of
justification for basic statements. It was held that these statements are ‘based
upon’ these experiences; that their truth becomes ‘manifest by inspection’
through these experiences; or that it is made ‘evident’ by these experiences, etc.
All these expressions exhibit the perfectly sound tendency to emphasize the
close connection between basic statements and our perceptual experiences. Yet
it was also rightly felt that statements can be logically justified only by
statements. Thus the connection between the perceptions and the statements
remained obscure, and was described by correspondingly obscure expressions
which elucidated nothing, but slurred over the difficulties or, at best, adumbrated
them through metaphors.

Here too a solution can be found, I believe, if we clearly separate the
psychological from the logical and methodological aspects of the problem.

We must distinguish between, on the one hand, our subjective experiences
or our feelings of conviction, which can never justify any statement (though they
can be made the subject of psychological investigation) and, on the other hand,
the objective logical relations subsisting among the various systems of scientific
statements, and within each of them.

The problems of the empirical basis will be discussed in some detail in
sections 25 to 30. For the present | had better turn to the problem of scientific
objectivity, since the terms ‘objective’ and ‘subjective’ which | have just used
are in need of elucidation.
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8 SCIENTIFIC OBJECTIVITY AND SUBJECTIVE CONVICTION

The words ‘objective’ and ‘subjective’ are philosophical terms heavily
burdened with a heritage of contradictory usages and of inconclusive and
interminable discussions.

My use of the terms ‘objective’ and ‘subjective’ is not unlike Kant’s. He
uses the word ‘objective’ to indicate that scientific knowledge should be
justifiable, independently of anybody’s whim: a justification is ‘objective’ if in
principle it can be tested and understood by anybody. ‘If something is valid’, he
writes, ‘for anybody in possession of his reason, then its grounds are objective
and sufficient.”®

Now | hold that scientific theories are never fully justifiable or verifiable,
but that they are nevertheless testable. | shall therefore say that the objectivity of
scientific statements lies in the fact that they can be inter-subjectively tested. ¢

The word ‘subjective’ is applied by Kant to our feelings of conviction (of
varying degrees). To examine how these come about is the business of
psychology. They may arise, for example, ‘in accordance with the laws of
association’.%? Objective reasons too may serve as ‘subjective causes of
judging’,% in so far as we may reflect upon these reasons, and become
convinced of their cogency.

Kant was perhaps the first to realize that the objectivity of scientific
statements is closely connected with the construction of theories — with the use
of hypotheses and universal statements. Only when certain events recur in
accordance with rules or regularities, as is the case with repeatable experiments,
can our observations be tested — in principle — by anyone. We do not take even
our own observations quite seriously, or accept them as scientific observations,
until we have repeated and tested them. Only by such repetitions can we
convince ourselves that we are not dealing with a mere isolated ‘coincidence’,

%0 Kritik der reinen Vernunft, Methodenlehre, 2. Haupstsck, 3. Abschnitt (2nd edition, p. 848;
English translation by N. Kemp Smith, 1933: Critique of Pure Reason, The Transcendental
Doctrine of Method, chapter ii, section 3, p. 645).

®1 | have since generalized this formulation; for inter-subjective testing is merely a very
important aspect of the more general idea of inter-subjective criticism, or in other words, of
the idea of mutual rational control by critical discussion. This more general idea, discussed at
some length in my Open Society and Its Enemies, chapters 23 and 24, and in my Poverty of
Historicism, section 32, is also discussed in my Postscript, especially in chapters *i, *ii, and *vi.

62 Cf. Kritik der reinen Vernunft, Transcendentale Elementarlehre 8§19 (2nd edition, p. 142;
English translation by N. Kemp Smith, 1933: Critique of Pure Reason, Transcendental
Doctrine of Elements, §19, p. 159).

63 Cf. Kritik der reinen Vernuft, Methodenlehre, 2. Haupstsck, 3. Abschnitt (2nd edition, p.
849; English translation, chapter ii, section 3, p. 646).
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but with events which, on account of their regularity and reproducibility, are in
principle inter-subjectively testable.%

Every experimental physicist knows those surprising and inexplicable
apparent ‘effects’ which in his laboratory can perhaps even be reproduced for
some time, but which finally disappear without trace.

Of course, no physicist would say in such a case that he had made a
scientific discovery (though he might try to rearrange his experiments so as to
make the effect reproducible). Indeed the scientifically significant physical effect
may be defined as that which can be regularly reproduced by anyone who
carries out the appropriate experiment in the way prescribed. No serious
physicist would offer for publication, as a scientific discovery, any such ‘occult
effect’, as I propose to call it — one for whose reproduction he could give no
instructions. The ‘discovery’ would be only too soon rejected as chimerical,
simply because attempts to test it would lead to negative results.®® (It follows
that any controversy over the question whether events which are in principle
unrepeatable and unique ever do occur cannot be decided by science: it would
be a metaphysical controversy.)

We may now return to a point made in the previous section: to my thesis
that a subjective experience, or a feeling of conviction, can never justify a
scientific statement and that within science it can play no part except that of an
object of an empirical (a psychological) inquiry. No matter how intense a feeling
of conviction it may be, it can never justify a statement. Thus | may be utterly
convinced of the truth of a statement; certain of the evidence of my perceptions;
overwhelmed by the intensity of my experience: every doubt may seem to me
absurd. But does this afford the slightest reason for science to accept my
statement?

%4 Kant realized that from the required objectivity of scientific statements it follows that they
must be at any time inter-subjectively testable, and that they must therefore have the form of
universal laws or theories. He formulated this discovery somewhat obscurely by his ‘principle
of temporal succession according to the law of causality’ (which principle he believed that he
could prove a priori by employing the reasoning here indicated). | do not postulate any such
principle (cf. section 12); but | agree that scientific statements, since they must be inter-
subjectively testable, must always have the character of universal hypotheses. *See also note
*1 to section 22.

% In the literature of physics there are to be found some instances of reports, by serious
investigators, of the occurrence of effects which could not be reproduced, since further tests
led to negative results. A well-known example from recent times is the unexplained positive
result of Michelson’s experiment observed by Miller (1921-1926) at Mount Wilson, after he
himself (as well as Morley) had previously reproduced Michelson’s negative result. But since
later tests again gave negative results it is now customary to regard these latter as decisive,
and to explain Miller’s divergent result as ‘due to unknown sources of error’. *See also
section 22, especially footnote *1.
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Can any statement be justified by the fact that K. is utterly convinced of
its truth? The answer is, ‘No’; and any other answer would be incompatible with
the idea of scientific objectivity. Even the fact, for me to so firmly established,
that | am experiencing this feeling of conviction, cannot appear within the field
of objective science except in the form of a psychological hypothesis which, of
course, calls for intersubjective testing: from the conjecture that | have this
feeling of conviction the psychologist may deduce, with the help of
psychological and other theories, certain predictions about my behaviour; and
these may be confirmed or refuted in the course of experimental tests. But from
the epistemological point of view, it is quite irrelevant whether my feeling of
conviction was strong or weak; whether it came from a strong or even
irresistible impression of indubitable certainty (or ‘selfevidence’), or merely
from a doubtful surmise. None of this has any bearing on the question of how
scientific statements can be justified.

Considerations like these do not of course provide an answer to the
problem of the empirical basis. But at least they help us to see its main
difficulty. In demanding objectivity for basic statements as well as for other
scientific statements, we deprive ourselves of any logical means by which we
might have hoped to reduce the truth of scientific statements to our experiences.
Moreover we debar ourselves from granting any favoured status to statements
which describe experiences, such as those statements which describe our
perceptions (and which are sometimes called ‘protocol sentences’). They can
occur in science only as psychological statements; and this means, as hypotheses
of a kind whose standards of inter-subjective testing (considering the present
state of psychology) are certainly not very high.

Whatever may be our eventual answer to the question of the empirical
basis, one thing must be clear: if we adhere to our demand that scientific
statements must be objective, then those statements which belong to the
empirical basis of science must also be objective, I. e. inter-subjectively testable.
Yet inter-subjective testability always implies that, from the statements which
are to be tested, other testable statements can be deduced. Thus if the basic
statements in their turn are to be inter-subjectively testable, there can be no
ultimate statements in science: there can be no statements in science which
cannot be tested, and therefore none which cannot in principle be refuted, by
falsifying some of the conclusions which can be deduced from them.

We thus arrive at the following view. Systems of theories are tested by
deducing from them statements of a lesser level of universality. These
statements in their turn, since they are to be inter-subjectively testable, must be
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testable in like manner — and so ad infinitum. It might be thought that this view
leads to an infinite regress, and that it is therefore untenable. In section 1, when
criticizing induction, | raised the objection that it may lead to an infinite regress;
and it might well appear to the reader now that the very same objection can be
urged against that procedure of deductive testing which I myself advocate.
However, this is not so. The deductive method of testing cannot establish or
justify the statements which are being tested; nor is it intended to do so. Thus
there is no danger of an infinite regress. But it must be admitted that the
situation to which | have drawn attention — testability ad infinitum and the
absence of ultimate statements which are not in need of tests — does create a
problem. For, clearly, tests cannot in fact be carried on ad infinitum: sooner or
later we have to stop. Without discussing this problem here in detail, | only wish
to point out that the fact that the tests cannot go on for ever does not clash with
my demand that every scientific statement must be testable. For | do not demand
that every scientific statement must have in fact been tested before it is accepted.
I only demand that every such statement must be capable of being tested; or in
other words, | refuse to accept the view that there are statements in science
which we have, resignedly, to accept as true merely because it does not seem
possible, for logical reasons, to test them.
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