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HOBBIE BO3MOKHOCTH JJI5s1 HOBBIIIEHUA HAJEXKHOCTH 3JIEKTPOCHABXKEHUA
IMTPOMBIIIVIEHHBIX ITPEAITPUATUA

NEW POSSIBILITIES FOR INCREASE OF RELIABILITY OF ELECTROSUPPLY OF THE
INDUSTRIAL ENTERPRISES

AHHOTaIII/IHI B 3JI€KTpOCH8.6)KeHI/II/I IMPOMBIIIIICHHBIX Hpe,Z[HpI/I}ITI/Iﬁ Ha6J’IIOI[aeTC$I HE3allIUIIICHHOCTD
K IIpocaaKaM HaIlPAKCHHA HHTaIOIueﬁ CCTU WJIN K €€ KPATKOBPCMCHHLIM OTKIIOYCHHAM. 9T10 IMPUBOAUT K
cbosiM B pabore 00OpYyIOBaHUS, BBITYCK OpaKkOBaHHOM MPOJYKLMHU, cepbe3Hble (hUHAHCOBBIE Motepu. B
HACTOSIIEE BPEMs C STUMHU TIpoOeMaMu OOPIOTCS, IPUMEHSSI CUCTEMBI, B KOTOPBIX B KaduecTBe OydepHOTo
HUCTOYHHUKA NHUTAaHUA TPUMCHAIOTCA AKKYMYJIATOPHBIC 6aTapeH. O,[[HaKO, UM IMpucynl psaa HEAOCTATKOB.
DIEKTPOXUMHUYECKHE KOHJEHCATOPHI (CYNMEePKOHIEHCATOPHI, YIABTPAKOHAEHCATOPHI). 00JIaJal0T 3a4acTyIo
MMPCBOCXOAHBIMU CBOIiCTBaMU npu ,Z[OCTYHHOP'I OCHEC U C YCICXOM MOI'YT NPHUMCHATHBCA B aACICKTaXx
MOBBINICHU A Ka4CCTBA JJICKTPOIHCPIUH.

Annotation: In electrosupply of the industrial enterprises vulnerability to procorfs of pressure of a
power line or to its short-term switching-off is observed. It leads to failures in equipment work, release of
rejected production, serious financial losses. Now with these problems struggle, applying systems in which
as the buffer power supply storage batteries are applied. However, a number of lacks is inherent in them.
Electrochemical condensers (supercondensers, ultracondensers). Possess frequently excellent properties at
the reasonable price and with success can be applied in aspects of improvement of quality of the electric
power.

KuroueBble ¢ji0Ba: 3JIeKTpOCHAOKEHUE, HAIPSHKEHUE MUTAIONICH 1N, aKKyMyJIATOpHas OaTtapes,
BHCKTpOXI/IMI/I‘ICCKI/Iﬁ KOHACHCATOpP, CYINCPKOHACHCATOP, INIOTHOCTbL OJHCPIUH, PE3CPBHLIC TI'CHCPATOPHI,
DJIEKTPOIHEPTUS.

Keywords: Electrosupply, pressure of a feeding chain, the storage battery, the electrochemical
condenser, the supercondenser, energy density, reserve generators, the electric power.

I[I/IHaMI/I‘-IHOCTB TCXHOJIOTHUYCCKUX MPOLUECCOB U 3aKOHOMCPHOC COBCPIICHCTBOBAHUC IIPOU3BOIACTBA
TPeOYIOT OT CUCTEMBI SJIEKTPOCHAOKEHHSI COBPEMEHHBIX MPEINPUATHI THOKOCTH, MPOCTOTHI U HAJICKHOCTH.
HpI/I 9TOM IIPOMBIIIJICHHBIC 00BEKTHI Ppa3JINYHBIX OTpacneﬁ XO03511iCTBA UMEIOT CBOH, 3a4aCTYIO0 YHUKAJIbHLIC
TpeOOBaHUS K MPOEKTUPOBAHHUIO KAHAJIOB JJIEKTPOCHAOKEHHS. OJIEKTPOIHEPTUS — PpPaBHONPABHBIN
KOMITOHCHT IMPOU3BOACTBCHHOI'O MpOHCCCa, a 3HAYUT, IMMPABUIBHO CHPOCKTHPOBAHHOC 3JI€KTpOCH3.6)KeHI/Ie
IMPOMBIIIJICHHOI'0 TPCANPUATHA CIIOCOOHO CYHICCTBCHHBIM 06p8,30M OINITUMHU3UPOBATL H3IACPKKHU U B
PE3YJIbTATC COKPATHUTD ce0EeCTOUMOCTD MMpOAYKIHHU.

[Ipu mpoeKkTHUpOBaHUM TTPOMBIIUICHHOM CHCTEMBI JIEKTPOCHAOKEHHS CIIETYET PYyKOBOJACTBOBATHCS
CJICAYIOUMHU MPAKTUYCCKUMHA IMMTPUHIOHUITAMU:

[IpocroTta n macmrabupyemocts. Cuctema 31€KTpOCHAOKEHUS! MPOMBIIUICHHBIX NPEeIIpUITUNA HE
JOJI’KHa OBITH MHOI‘OCTyHeH‘-IaTOI\/'I, IINTAOMIUE CETU HE JOJJIKHBI OBITH JJIIMHHBIMH, a croco0 IPpOKIIaIKU CCTU
JOJIDKECH OBITh MaKCHMAaJIbHO IIPOCTBIM. KpOMe TOI0, CUCTEMA 00s3aHa 00€CIeYUBaThL BO3MOXKHOCTD
BHCAPCHUA HOBOT'O O60pYI[OBaHI/I}I, TO €CTh OBITh MacmTa6preM0171.

OtcytcTBUEe meperpy3ok. [Ipu mpoekTHpoBaHMM LEXOB MPOMBILUICHHBIX HPEINPUSITUNA 3HAYEHHE
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HMMeeT Kak pazMelnieHne 000pyJoBaHUs B LieXaxX, TaK U pacnojokeHue TpaHchopMaTOpHbIX noactaHiuii. [1o
BO3MOXHOCTH KaXXIbI y4acTOK JOJKEH OBITh CHA0XKEH OTIEJIbHBIM paclpeleNUTeNbHbBIM yCTPOUCTBOM,
KOTOpOE YCTaHABIMBACTCS PSIOM C IIEHTPOM Harpy3ku. Jlpyrue moTpeduTenu u y4acTKi He JOJDKHBI HMETh
BO3MO’KHOCTH TOJIKJIIOYECHHUS K JAHHOMY YCTPOMCTBY BO M30€kKaHUE TIeperpy3KH.

Obecnieuenne  Oecriepe0OMHOTO  MPOM3BOJACTBEHHOTO  mpoiecca. Ha  mpousBoacTtBax ¢
napajuieIbHbIMA  TEXHOJIOTMYECKMMH TOTOKaMU CeTh JOJDKHA OBITh IOCTPOEHAa TaK, YTOOBl IpHU
HE0OXOIMMOCTH OTKJIFOUEHHS OJHOTO AJIEMEHTAa CeTH (B CIyyae aBapuH, C 1€JIbI0 PEMOHTA) OTKIIIOYAIUCh
TOJILKO T€ MEXaHU3MBbI, KOTOPbIE OTHOCSTCS K JAHHOMY IMOTOKY. J[pyrue TeXHOJIOTMYeCKHEe MOTOKU MpPH
3TOM JIOJDKHBI OCTaBaThCs B pab0OYEeM COCTOSIHUH.

be3onacHocTs. Bee ucnonszyeMoe 371€KTpooOOpy10BaHUE ODKHO 00JaJaTh CTENEHBIO 3allUThI,
COOTBETCTBYIOIIEH YCIOBUSAM pabOThl KOHKpETHOTO 11exa [1].

3a BO3pacTaromieil 4yBCTBUTEIHHOCTHIO CIOXKHBIX SJEKTPOHHBIX CHUCTEM YIPaBIIEHUS M KOHTPOJIS,
BBICOKOM II€HOW W3TOTOBJICHHUSI M OKCIUTyaTalldM CKPBIBACTCS HMX HE3AIMIIEHHOCTh K TPOCaKam
HaNpsDKeHUs MUTAIOIIEH CEeTH WIM K €€ KPAaTKOBPEMEHHBbIM OTKItoueHHsM. CleacTBue 3TOro — cOou B
pabote oOopynoBaHuUs, BBITYCK OpakOBaHHOW MPOAYKIIUH, Cepbe3Hble (pUHAHCOBBIE MOTEpH. B HacTosIiee
BpeMs C 3TUMH IpoOieMaMu OOPIOTCS, IPUMEHSSI CUCTEMBI, B KOTOPBIX B KauecTBe Oy(QEepHOTO MCTOUHHKA
MUTAHUS IPUMEHSIOTCSI aKKyMYJIITOpHBIE Oatapen. OHAKO, UM MPHUCYII PSA HEMOCTATKOB. B TO ke Bpems
MOSIBUJICSL HOBBIM KJIaCC MCTOYHUKOB TOKA — AJIEKTPOXMMUYECKHE KOHJEHCATOPHI (CYNEepPKOHIEHCATOPHI,
yIbTpakoHaeHcaTopbl). OHHM 00JIaar0T 3a4acTyl0 SK30THUYECKUMH CBOMCTBAMM IPH JOCTYITHOM LIEHE U C
yCIIEXOM MOT'YT IPUMEHSATHCS B aCMEKTaX MOBBIIIEHHS KaueCTBa IEKTPOIHEPIuu [2].

AKKyMyJISITOpHBIE Oatapen oOecreduBaroT pabOTy YCTPOMCTB B TEUEHHME BCEro JHS Oiaromaps
BBICOKOW TUIOTHOCTBIO PHEPTHU — HO KOTJIa OHU pa3psiKaroTcs, TO MOA3apsiika 3aHMMAaeT HECKOJIBKO YacoB.
Jlist OBICTPOIA TTO/1a4M YPHEPTUU U OBICTPOH MOA3APAIKN MCTIONB3YIOTCS SJEKTPOXUMHUECKUE KOHICHCATOPHI,
oOnajaroimye BBICOKOM YAETbHOM MOIIHOCTBIO, HM3BECTHbIE KaK CynepKoHJeHcaTopbl. OHH OOBIYHO
MPUMEHSIOTCS. B CHCTeMax OecrnepeOoiHOro »aeKTpocHaOkeHus, W Haubosiee S()PEKTUBHBI B TaKUX
o0racTsx, rae TpedyeTcss UMIYJILCHOE BBIJICICHUE SHEPTUU 32 MaKCUMAIbHO KOPOTKHM OTPE30K BPEMEHH
(rnbpuIHBIE aBTOMOOWIIH, DIIEKTPOHUKA, NUCTOYHUKH UMITYJILCHOM MOIIHOCTH /ISl pa3roHa SJIEKTPOMOOHIIEH
U peKylnepaldyd DSHEprud IMpUd TOPMOXKEHHH, a TaKXKe OHM MHCIONB3YIOTCS B KOMOMHAIMM C
BETPOT€HEpAaTOpaMH, COJHEYHbIMH Oatapesmu). OIHUM M3 TOAOOHBIX TPUMEHEHUH  SIBIISETCS
PEKyNepaTuBHOE TOPMOKEHHE, HCHOJIb3YeTCsl s BOCCTAaHOBJIEHHS MOIIHOCTH B aBTOMOOWISAX U
ANIEKTPUUYECKUX TPAH3UTHBIX TPAHCIOPTHBIX CPEICTBAX, KOTOpPBIE MOTJIA OBl TIOTEPSATh DHEPTHUIO
TOPMOXEHHS B BHJIE Teria. TeM He MeHee, CYNEepKOHACHCATOPbl UMEIOT HU3KYIO IJIOTHOCTh SHEPTUHU. XOTs
U aKKyMyJISITOpHBIE OaTaped, W CyNEepKOHIEHCATOPhl OCHOBAHBI Ha DJEKTPOXMMHYECKUX IpoIieccax,
OJTHAKO UX OTHOCHUTENIbHYIO SHEPIHI0 M YJEJbHYI0 MOIIHOCTh ONPEACISAIOT pa3Hble 3JIEKTPOXUMHUYECKHE
MEXaHU3MBI .

B teuenue nocnennux 5 - 7 1eT MbI CTanu CBUAETEISMHU TOTO, UYTO UCCIIEOBAHUS B 00JIACTU XPaHEHHUS
SHEPIruU 3HAYUTEIIFHO PACIIMPWIINCH, U OHU HAIpaBIIEHBl Ha Pa3pabOTKy MaTepHalioB, KOTOPbIE MOTJIH ObI
COYETaTh BBICOKYIO IJIOTHOCTh 3HEPTUHM aKKYMYJIATOPHBIX OaTapeil ¢ JUIMTEeNbHBIM KU3HEHHBIM LUKIOM U
BBICOKOW CKOPOCTBIO 3apsiIKi CynepKoHAeHcaTopoB. OIHAKO pa3MbIBAHUE 3TUX JIBYX AJNIEKTPOXUMUYECKUX
MOJIXOZ0B MOXKET MPHUBECTU K IMyTaHHIIE U HEOOOCHOBAHHBIM YTBEP)KJIEHHSIM, €CIM 0cO00€ BHUMAHUE HE
ynensiercst pyHIaMEeHTATbHBIM XapaKTePUCTUKAM POU3BOIUTETLHOCTH. [3].

be3 comuenmii, papaboTka MaTepualiOB Ul XPaHEHUS SHEPTHH, KOTOpPbIe ObI MO3BOJMIA HOBBIM
YCTPOWCTBAM COYETaTh IUIOTHOCTh OJHEPIMU aKKyMYJSITOPHBIX OaTapeii © yJIelNbHYI MOIIHOCTS,
JUTUTENIbHBINA )KU3HEHHBIN IIUKIJI CYNEPKOHICHCATOPOB, SBJSETCS OYEHb MEPCIEeKTUBHBIM HampaBieHueM. K
PEIIeHUIO ATOM 3a7auu HEOOXOAMMO HITH MyTEM YBEJIWYCHUS yACIbHONH MOUIHOCTH aKKyMYJISTOPOB WA
YBEJIMYEHUS TIOTHOCTH SHEPTHH CYNEPKOHIACHCATOPOB. A TakkKe HYXKHO 0053aTeNIbHO COOMI0IaTh ICHOCTh
B TEPMUHOJIOTHH, HCIIOJIb3YEMO B COYETAaHUH C COOTBETCTBYIOUIMMH N3MEPEHUSMH U aHAITU3OM.

Hannexxarias olieHKa HOBBIX MaTepUaIOB U MEXaHU3MOB HAKOIUIEHUS 3apsaa OyIeT crnocoOCcTBOBATh
JTOCTIDKEHHIO TIPOrpecca B 3TOM BAKHOM 00JaCTH XpaHEHUS JIEKTPUIECKON dHeprun [4].

Haubonee mmpoko uctounukoB 6ecnepedoiinoro nuranus (MbBIl) Ha cynepkoHaeHcaTopax MOTyT
MPUMEHSTHCSI BMECTE C PE3EPBHBIMH T'€HEPATOPaMHU JUTsl 00eCTieueH s SHEPTroCHAOKEHHS TIPH UX 3arycke. B
quciae MX 337ay TaKXkKe 3allMTa OT KPaTKOBPEMEHHBIX Mepe00eB 3HEProcHaOXKeHMs, BO3HUKAIOUIMX B
MpoLiecce AKCIUTyaTalluu CETEBbIX CHCTEM pacHpeleleHUs SJIEKTPOIHEPTyuu, HampuMep, IpU aBapuiHOM
BKIIFOYEHUH pe3epBa M aBTOMAaTUYECKOM IIOBTOPHOM BKJIKOYeHHMH. Kpome TOro, OHM MOryT OBITH
HE3aMEHHMBI B KadecTBe Oy(hepHBIX yCTPOWCTB MHKOBBIX HArpy30K UISi KOMITBIOTEPHBIX TOMOTpadoB U
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Ipyroro o0opynoBaHHs, paboTa KOTOPOTO CBsi3aHA C MHOTOKPAaTHBIM IIOBTOPEHMEM KPaTKOBPEMEHHBIX
LIUKJIOB MaKCHUMaJbHOro 3Hepronorpednenus. Komnanus Eaton siBisieTcst MUPOBBIM JIMIEpOM B 001acTH
pacrpeneneHuss AJIEKTPOIHEPTUN W 3allUTHI 3JIEKTPOCETEeH, 00ecredeHusi pe3epBHOIO AIIEKTPOITUTAHUS,
aBTOMATH3alMU U KOHTPOJIS,, OCBETUTEILHOTO 000py/10BaHUs M 0€30MaCHOCTH, KOHCTPYKTUBHBIX pEIlICHHI
U KOMMYTAlMOHHBIX YCTPOWCTB, PEIICHUN JIJIs1 HEONAroNmpUsATHBIX M OMACHBIX YCIIOBHM IKCIUTyaTalllH, a
TaKKe WHXUHUPHUHTOBBIX YCIIYT.

Cynepkonnencatopsl  Eaton, ocobenno B coueramun ¢ MBIl o06mamaroT  BBICOKOH
MaciiTabupyeMoCThI0, Ojarojaps 4YeMy HMX MOXHO C BBICOKOW CTENEHBIO TOYHOCTH aJalTHpPOBaTh
MPAKTUYECKH K JIFOOBIM PEeKUMaM SHEPronoTpeOIeHus 1 aBTOHOMHOCTH. [Ipr HEOOXOIMMOCTH WX MOXKHO
JIETKO MOJU(UIMPOBATE C YUYETOM BO3MOXKHOCTH JajbHEUIIEro pocTa (yHKIIMOHAIBHBIX XapaKTepUCTUK. B
OTJIMYUE OT AKKyMYJSTOPHBIX Oarapel, CyNepKOHIEHCATOpbl HE BbIpadaThIBAIOT BOAOPOJ B IpoLEcce
9KCIUTyaTallu, TaKUM 00pa3oM, UCYE3aeT HEOOXOIUMOCTh B MCIOJIb30BAHUU CPEACTB yJIAJE€HUs BOJOPOJA
[5].

Poccuiickue cynepkonaencatopsl Mapku TOOMII npumenstoTes:

— B DJIGKTPOHAKONHUTENSAX JIIOOBIX THUIIOB BMECTO TPAAUIUOHHBIX  AJIEKTPOXMMUYECKHX
aKKyMYJISITOPOB BCJIEACTBUE 3HAUNTENbHBIX peumMyiecTB M—OCK-T no pecypcy LUKIIOB «3apsa—pa3psi.

— CHCTeMBI OecriepeOOHOT0, rapaHTHPOBAHHOTO U aBApUIHOTO DJIEKTPOCHA0KEHUS,

— CUCTEMBI OCBEILIEHUS C UCIIOIb30BaHUEM (DOTOAIEKTPUUECKUX IIpeoOpa3oBaTenei,

— Oy(depHble HAKONUTENU 3JIEKTPOIHEPTUU B «HTEIUIEKTyambHBIX pacCHpeACTUTEIbHBIX CETIX)»
(SMARTGrid) mo3BosisieT mapupoBaTh W3MEHCHHE HArpy3Kd B ceTsiX (B T.4. KPATKOBPEMCHHBIC IPH
HCIIOIB30BAaHUH UMITYJILCHBIX CymnepKkoHAeHcaTopoB TODOMII),

— aBMAILlMOHHAs TEXHHUKa (3aMeHa T'MJIPO—TIHEBMO IPUBOJOB Ha 3JIEKTPUUECKUE, Pa3MELICHHE Ha
CTOMKax I1accu),

— i@ THI, 1IeOeIbl, TPAHCTIOPTEPHI, HACOCHI, OypOBBIE CTABHI U T.I1.,

— KEJIE3HOAOPOXKHBIA TPAHCTIOPT — OOPTOBBIC MCTOYHHMKHW TOKa (aBapuiiHbIe/OecriepeOONHbIC) It
KEJE3HOJIOPOKHON TEXHUKH (TEIJIOBO3bI, 3JIEKTPOBO3bl, BAaroHbI, ITyTE€Bbl€ MAIIMHBI) HAa OCHOBE
suepreruueckux CK,

— Ha J1I000M JIEKTPONPUBOJIHOM TPAHCIOPTE.

DNEKTPOXUMHUYECKHE KOHICHCATOPbl MOTYT IIMPOKO TPUMEHATHCS B CHCTEMax IOBBILICHUS
KayecTBa 3JIEKTPOIHEPI UM, 3aMEHsIsl TPAJAULIMOHHBIE KOHAEHCATOPhI U aKKyMyJiaTopHbIe 6atapeu. [lpu sTom
MOJIy4aeTCs HOBbIE MOTPEOUTENbCKUE KadyecTBa, M, MPEXKAEe BCEro — HaAEKHOCTb, CHUKAIOTCS
HKCIUTyaTallMOHHBIEC U3ICPIKKH.
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JIunbkoBa Bukropusi /IMutpueBHa
Linkova Viktoriya Dmitrievna
Maructpant
OI'bOY BO «Kazanckuii HallMOHAIbHBIA UCCIE0BATENbCKAN TEXHOJIOTMUECKUN YHUBEPCUTET

YK 678

YHOAKOBOUYHBIE MATEPUAJIBI HA OCHOBE KOMITO3UIUI ITOJIMBUHAJIOBOI'O
CIIUPTA

PACKAGING MATERIALS BASED ON COMPOSITIONS OF POLYVINYL ALCOHOL

AnHoTanusi: B xoje skcriepumenTa Obuia pa3paboTaHa KOMITO3HUITUS, TIO3BOJISIONIAS TOTYYaTh
IUICHOYHBIC MaTCpuaJibl U 06CCHC‘{I/IBaIOH_Ia${ PACTBOPCHUC 3TUX IJICHOYHLIX MATCPUAJIOB B Oprncanmeﬁ
cpene, KpoMe TOTO B pe3ysbTaTe dKCIEPUMEHTA YCTAHOBIIEHO, YTO BBEICHUE B KOMIIOZULIMIO CIIMBAIOIIUX
BCIIECCTB U HaMOJTHUTEIEH MO3BOJACT PEryjJIiMpoBaTb BpEMs PACTBOPCHUSA OT ACCATKOB CCEKYHIO 10
HECKOJIbBKUX I[Hefl NI MECAIIEB

Abstract: During the experiment, a composition was developed that allows to obtain film materials
and ensures the dissolution of these film materials in the environment, in addition, as a result of the
experiment, it was found that the introduction of cross-linking substances and fillers into the composition
allows to regulate the dissolution time from tens of seconds to several days or months.

KinroueBblie CcJioBa: MOJINBUHUIIOBBIA CIIUPT, KCjaTHhHa, 61/Iopa3naraeMLIe MaTepuajlbl,
BOAOPATBOPHUMBIC YITAKOBOYHBLIC MAaTCPUAJIbI, JCKCTPAaH, KpaxmaJl.

Key words: polyvinyl alcohol, gelatin, biodegradable materials, water-soluble packaging materials,
dextran, starch.

B HaCTOsIICC BpEMs OCHOBHOH HpO6JIeMOI>'I COBPCMECHHOT'O O6H_IeCTBa SABJICTCA  3arpsA3HCHUC
OKp}I)KaIOHICﬁ Cp€abl, OCHOBHOC 3arpA3HCHUC IMPOUCXOAWUT YIAKOBOYHBIMH MaTCpUalaMHd, KOTOPLIC
HU3TrOTOBJICHBI Ha OCHOBC CHUHTCTHYCCKUX IOJUMCPOB TPYAHO pas3jiaracMbIX B OKp}/')KaIOI_I_Ieﬁ cpeace. 310
BbI3bIBACT HGO6XOZ[I/IMOCTB MOHUCKA HOBBIX TEXHOJIOTHHU U3rOTOBJICHUS YIAaKOBOYHBIX MAaTCpPpUaAIOB, KOTOPLIC
AJOCTATOYHO 6bICTp0 pacniagarOoTCAa B 01<py>1<a}0me171 cpeace.

BopmopacTBopuMbIe YITaKOBOYHBIE MAaTEPHAJIbl BBITYCKAIOTCS PAIOM 3apyOeKHBIX (DUPM M HAXOMIST
IMAPOKOC MPUMCHCHHUC IJIA YIIAKOBKH y,[[O6p€HPIﬁ, AO0XUMHUKATOB, KaIICYJIMPOBAHHUA MOIOIIUX CPCACTB,
HIaMIIyHEH, CTPOUTENbHBIX cMeced, KOpMOB ISl KUBOTHBIX. [IBC nuHeNHBI moivMMep, YyMEHbIIEHUE
paCTBOPUMOCTH TAKHX ITOJIMMCEPOB MOXHO OOCTHIHYTb MG)KMOHeKyHHpHOﬁ CIIUBKOU H (bOpMI/IpOBaHI/IeM
CeTYaTOW CTPYKTYphI, KOTOpas OyneT NpemsTcTBOBaTh AU(GGy3un BOABI B  MEXKMOJICKYJISIPHOE
IPpOCTPAHCTBO, U 3aMCJIATh Ha6yxaeMOCTB, KOTOpas npeaAmeCTByCT paCTBOPUMOCTH .

Bce mneHo4dHrnie MaTCpHraJIbl n3rotaBiuBand Ha ocHoBe IIBC c¢ PA3IMYHBIMH  TTOJUMECpPAMU
PACTUTCIIBHOTO MPOUCXOXKACHUSA, TAKUMHU KaK IMOJIUCAXaPUJbl ACKCTPAH U KpaXMall U JKUBOTHOI'O IMOJIMMEpPA
JKeJaTuHa. I[OHOJ'IHI/ITGJ'IBHO B KOMIIO3UIIMKO BBOAWIHCH BCHIECCTBA, KOTOPBIC IMOTCHIHAIBHO MOIYT
OKa3bIBATh BJIMAHHUC Ha pACTBOPUMOCTDL IINICHOYHOT'O MaTepruajia u €ro mpo4YHOCTHLIC CBOMCTBA. KpOMe TOTO
IIPpH U3rOTOBJICHHUU IJICHOYHBIX MAaTCPHUAJIOB, HA OCHOBEC ITOJIMMEPOB, HGO6XOJII/IMO IMPpUHUMAaTb BO BHUMAHUC
HU3MCHCHUC MOBCPXHOCTHOI'O HATSXKCHUA IPU COCTABJICHUU KOMH03I/II_II/II71, IIO3TOMY BO BCCX ClIyHasax IIpU
W3TOTOBJICHUH OOpPa3loB IOMONMHUTENbHO BBOAWIM I[IAB — cmaumBarenn(Ha OCHOBE HATPHEBOH COJU
Cynb(HOSHTAPHOMN KUCIIOTHI).

I/ISBCCTHO, 4TO IIPpU CMECIIHMBAHUHA TMOJIMMEPOB B KOMITO3UIIUK U3MCHACTCA ITOKA3aTCJIb IMPCIIOMIICHU,
KOTOpPBIN BIIMAET HA MPO3pPavyHOCTh MoiaydeHHOH IuieHku[1, c. 108]. Ha pucynke 1 noka3zaHa 3aBUCHMOCTb
N3MCHCHUA pGFYHHpHOfI ONTHYECKON INIOTHOCTH INICHOYHBIX MaTCpUuaaioB IMOJYUYCHHBIX W3 KOMHO3I/IIII/II>1 Ha
ocHoBe [IBC u xenatuna (puc. 1).
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PucyHnok 1 — 3aBucumMocTb U3MEHEHUSI PETYIISIPHOM ONTUYECKON IUIOTHOCTH IJIEHOYHBIX MaTepHaIOB
MOJIy4E€HHBIX U3 KoMno3uiuii Ha ocHoBe [IBC u xenatuna

N3 pucyHka BHIHO, 4YTO HaWOONBIIEHM MYTHOCTBIO, KOTOpas XapaKTepU3yeTCs OINTHYECKON
IUIOTHOCTBIO (II0 OCH OPAMHAT), 00JIaZjaeT KOMITO3UIUS, KOTOpast CoAepKUT okoio 40% jxenatuHa.

AHaJOTMYHBIN OSKCIIEPUMEHT MPOBENU A JEKCTpaHa W Kpaxmaja, pe3yJIbTaThl MOJIy4YHIIUCh
MPUMEPHO MJCHTUYHbIC, OTIMYAINUCH TOJIBKO 3HAUEHHS ONTUYECKOM IJIOTHOCTH, KpaxMall JaBajl OOJbIIYIO
MYTHOCTbB, YE€M KeJIaTHH, a JEKCTPaH MEHBIIYIO.

OpHMM M3 OCHOBHBIX IIOKa3aTeled IUIEHOYHOro marepuana Ha ocHoBe [IBC sBisierca ero
pacTBopuMOCTb. 111 onpeneneHusi paCTBOPUMOCTH 00pa3iibl IUIEHKH MOrpy>Kajid B BOAY C TeMIEpaTypoil
20°C.Ha PUCYHKE 2 NpHUBEAECHA 3aBUCUMOCTb BPEMEHHM PACTBOPEHHs IJIEHOYHOIO MaTepualla Ha OCHOBE
[IBC ot conepxaHusi CHTMBAIOIINUX BEHIECTB (puc. 2).

Bpemsa pacTteopeHus, €
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500 1 = =1

300 - / : y.
200 // ' /D/
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mmons/100 r NBC

® rAnoKcane MM hyTapoBbIi anbaerug

L r’MAPOKCU3TEHONART HATPUR . HOPMANMH +pPesopLUmMH

PucyHok 2 — 3aBHCHMOCTh BPEMEHHM pPacTBOpPEHHUs IUIEHOYHOTO Marepuana Ha ocHoBe [IBC ot
COJIepKaHusl CIIMBAIOIINX BEIIECTB.

W3 pucyHka BHIHO, YTO COBMECTHOE BBeJICHHE (popMalibJeruaa ¢ pe30pIMHOM B HAMOOIbIIECH
CTETEeHH YBEIMUMBAET BPEMsI paCTBOPEHUS TNIEHOUYHOTO MaTepHaa.
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N3BecTHO, YTO BBEICHHWE HAIOJTHHUTENICH OKAa3blBACT 3HAUMTEIBLHOE BIUSHHUEC Ha HaOyXaHWe W
MOCIIeyI0IIee PACTBOPEHHE MTOTUMEPOB.

Ha pucynke 3 moka3zaHo M3MEHEHHE BA3KOCTH Kommo3uiiuu Ha ocHoBe [IBC mpu BbicTamBanuu B
TepMocTaTe miepen ¢GopMupoBaHMeM IUIEHKA. B cocTaB KOMIIO3WMIMK OBLIM BBEJEHBI TJIHOKCAb,
TJIyTapoOBbIM albAeTH, THAPOKCHAITaHOMAT HaTpusi(B konmdyectBe40) Mmons/100 r IIBC) u obpazen 1
JOTIOTHUTENIHHO K TNIHOKcaiio coaepxkan Jlrogokc AM-30 B konmuuectBe 12 % ot maccesl [IBC (puc. 3).
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Pucynok 3 — M3meHeHue BA3KOCTU KoMmo3uiuu Ha ocHoBe [IBC npu BeICTaMBaHUU B TEpMOCTATE
nepen (opMUPOBAHUEM TUIEHKH.

W3 pucynka 3 BUAHO, YTO BBEJCHHE BCEX HCCIEAYEMBIX COCAMHEHWI MPUBOIUT K YBEIWUYCHHUIO
BA3KOCTU KOMIIO3UIIMM BO BPEMEHHM. DTO CBHIETEIBCTBYET O TOM, YTO PEaKIMs CIIMBKUA HAUYMHACTCS B
pacTBOpe U 3TO OOCTOATENBCTBO HEOOXOAUMO YUUTHIBATH HA IPOU3BOJCTBE NP MOATOTOBKE KOMIIO3HULIUH K
(hopMUpPOBaHMIO IIIEHKH, OCOOCHHO B TEX CIyYasiX, KOrja TpeOyeTcsi 00ecy3bIpHBaHNue JOCTATOUYHO BSI3KUX
(6omee 6 % xommozunuii [IBC) [2, c. 67].

Takum oOpa3oM, pe3yibTare 3KCIEpUMEHTa Obula pa3pabdoTaHa  KOMIIO3MIIMS, IO3BOJISIOLIAS
[oJlyyaTh IJICHOYHblE MaTepualibl U oOecHeuyuBarollias PacTBOPEHHE 3THX IUIEHOYHBIX MaTepUalioB B
OKpY’Kalollel cpesie, KpoMe TOTO B pe3ybTaTe dKCIIEPUMEHTa YCTAaHOBJIEHO, YTO BBEACHUE B KOMITO3UIIMIO
CILIMBAIOLIMX BEIIECTB U HAIOJHUTENEH MO3BOJISIET PETYJIUPOBATh BPEMS PACTBOPEHHUS OT JIECATKOB CEKYH]
710 HECKOJIBKUX JHEH MIIM MECSALIEB.
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KOMMYHUKALIIMOHHBIE TEXHOJIOI'MHU BJINKHEI'O ITOJISA — RFID U NFC
CUCTEMbI

COMMUNICATION TECHNOLOGIES OF THE NEAR FIELD - RFID AND NFC
SYSTEMS

AnHoramusi: CtaTbs TOCBSIIEHA KOMMYHHKAIIMOHHBIX TeXHOJorusMm OmmkHero moyisi — RFID wu
NFC cuctemam. B cratbe pazoOpansl ocHoBHBIE criocoOsl npumeHeHust RFID u NFC B npowmbltiienHocT! 1
Ha TPEANpUATHIX. PacCMOTpeHBI OCHOBHBIE MPEUMYIIECTBA M HEIOCTATKH HCCIEIyEeMbIX CHUCTEM, U
C/ieJaHbl BHIBO/IBL.

Annotation: The article is devoted to near-field communication technologies - RFID and NFC
systems. The article discusses the main methods of applying RFID and NFC in industry and enterprises. The
main advantages and disadvantages of the studied systems are considered, and conclusions are made.

Kuarouesbie cioBa: RFID, NFC, GeckoHTaKTHBIN HOCTYII.

Key words: RFID, NFC, contactless access.

Near Field Communication - 5To ocHOBaHHas Ha CTaHAApTaxX TEXHOJIOTHsS OCCIPOBOMHON CBS3U
MaJIOTO pajauyca JIeHCTBHS, KOTopas 00ecrednBaeT MpocToe U 0e30MacHoe JABYCTOPOHHEE B3aUMOICHCTBIE
MEXJy SJIEKTPOHHBIMH YCTPOMCTBaMH. DTO TMO3BOJISIET MOTPEOUTENSIM OCYILIECTBIATh OCCKOHTaKTHBIE
TPaH3aKIIMHU, MOIyYaTh JOCTYN K HU(POBOMY KOHTEHTY M TMOJKIIOYATH 3JIEKTPOHHBIE YCTPOWCTBA OJHUM
KacaHUEM.

VYerpoiictBa NFC  coBMeCTHMBI, IOCKOJIbKY OHM OCHOBAaHBI Ha CYIIECTBYIOLIMX CTaHJApTax
OECKOHTAKTHBIX MIaTEXKEH, KOTOPhIE €KEeTHEBHO UCIIONBb3YIOTCS MIJITMOHAMU JIFOJIEH U YCTPONCTB BO BCEM
mupe. Kommynnkanust NFC oO0beanasieT pa3nndnable CTaHAAPTH U GUPMEHHBIE TEXHOJIOTHH, HalZICHHBIC B
MWJIJTMOHAX aBTOHOMHBIX OECKOHTaKTHBIX KapT. beCKOHTakTHas TEXHOJIOTHSI MO3BOJISIET IOJIb30BATEISAM
OIIaYMBaTh TPAH3aKIIUHU, IPOCTO JeprKa KapThl pAJIOM, a HE IPOBOJIS UX uepe3 cuuThiBaTelnb. [lomp3oBaTenu
MOTYT OOMEHHMBATHCSI BU3UTHBIMU KapTOYKaMH, COBEPIIATh TPAH3AKIUH, MMOIy4YaTh JOCTYN K HHPOPMAIUH
CO CMapT-TIOCTEPOB WJIM TPEJOCTABIATh YYETHBIC JaHHBIC Ui CHUCTEM KOHTPOJS JIOCTyNa MpPOCTHIM
kacanueM. NFC Moxer ObITb COBMECTHM C CYIIECTBYIOLIEH HH(PPACTPYKTypoil OECKOHTAKTHBIX KapT U
MO3BOJISIET MOTPEOUTEIIO MCIIOJIB30BATh OIHO YCTPOUCTBO B pa3HbIX cucteMax|1].

NFC MoxeT UCroJIb30BaThCsl MHOTUMH CIIOCOOAMH, BKJIOYas OIJIaTy TOBApOB U YCIIyT, 0ohopMiIeHne
OWMJICTOB HAa MEPONPHUATHS M YCIYTH, a TaKKe KOHTPOJb JOCTYIA K KOMITBIOTEPY. DTa TEXHOJIOTHS TaKKe
Oyaer xopomo paboTaTh A BCTpauBaHUs WHGPOpPMALMU O MOTPEOUTENBCKUX TOBapax, JOCTYIHBIX
MOKYTIATEJISIM C TIOMOIIbI0 MOOHMITBHBIX YCTPOUCTB ¢ moiepxkkoirt NFC[2].

[Tpumensiercs NFC B crnemyromem:

Kpenutnblie kapThbl
bankoBckue kapThl
Tenedonsl

bunetst

CuyunrsiBaren NFC koo

Kommynukarmuss NFC moxeT coderaTh TEXHONOTHIO OECKOHTAaKTHBIX CMapT-KapT € YI00CTBOM
MOOWIBHBIX ycTpoicTB. MHTETrpanus obopynoBanus NFC B MOOMIBHBIN TeneOH MO3BOJISET UMUTUPOBATH
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OECKOHTAKTHBIE CMAPT-KAPTHI, @ TAKKE CUMTHIBATh M 3aIIMCHIBATh HAa TaKHe KapThl. BO3MOXKHOCTH pabOTHI B
KayecTBE CMapT-KapThl MO3BOJIAET MCHONb30BaTh TeneoHbl, coBmecTuMble ¢ NFC, B kauecTBe 3aMeHbI
¢bu3nyeckuM OECKOHTAKTHBIM KapTaM. CyiecTByeT MHOKeCTBO nipuiioxenuit st NFC, U3 KOTOpBIX TOJIBKO
HEMHOT'ME MOTYT OBbITh pa3BEpHYTHI JJIS UCIOJIb30BAHUS B Mara3uHax: OIUIaTa, MPUIOKEHUS JIOSIIbHOCTH,
KyHOHBl Ha CKUJAKY, MH(QOpMamus O MPOAYKTE M 3arpy3ka HHGOpMAIMHU. DTH NPUIOKEHUS MOXKHO
pa3fenuTh Ha JBE TPYHIMbI: T€, KOTOpbIe OOCIY>KMBAIOT KJIMEHTA, MOKA OHU HAaXOAATCA Ha CKJIale, U Te,
KOTOpbIE MOTYT CTaTh KJIMEHTaMM. 3arpy3ka HH(pOpMaluu U NOJy4deHHe HMH(POpMAIMU O MPOAYKTE
MPEJCTABISAIOT COOOM aBa Pa3HBIX MPUIOKEHUS, KOTOPbIE NOJIECPKUBAIOT KJIMEHTOB B MarasuHe. XOTs
3arpy3ka HHGOpMAIK OOBIYHO OMHCHIBAET JOCTYII K JAHHBIM, TAKUM KaK KyTMOHBI Ha CKHJIKY U CCBUIKH Ha
BE0-KOHTEHT, HHUIIMKpYeMble uTeHneM MeTki NFC, BCTpOeHHOH B MHTEIEKTYa bHbBIN IUIaKaT, HOJTy4YeHUE
nHGpOpMaLMU O MPOJYKTE OMMCHIBAET JOCTYI K JaHHBIM IOCIIE€ HAKAaTUS HA TaKOM IITPUX-KOJ, BCTPOSHHBII
B npoayKT. Peanmmsanus NFC-muiaTesxeld, NpUIoKEHUHN JTOAIbHOCTH M KYIIOHOB MOJKET IIOMOYb YCKOPHUTb
nporecc ohopmiienust 3akaza. Ilogaecenne oxHoro ycrpoiictBa NFC Kk OECKOHTaKTHOMY CUYHMTBHIBATEIIO
MOJKET 3aMEHUTh HEOOXOAMMOCTb JOCTATh JBE IIACTUKOBBIE KAPThl M HECKOJIBKO KYITOHOB M3 KOIIENbKA.

NFC paGoraer na uwactore 13,56 MI'i ¢ mepenmauedd naHHbIX 10 424 KWIOOUT B CEKyHAY U
cpabarbiBaeT, koraa 18a NFC-coBMeCTUMBIX yCTpoHCTBa HaxosaTcs B npenenax 4 canrumerpos. NFC - 3to
TEXHOJIOTHUSl «UTeHUs» M «3anucu». YcrpoiictBa NFC yHUKalnbHBI T€M, 4TO OHM MOTYT M3MEHUTb CBOU
pe)KuM paboThl HA PEXUM UTEHHS / 3alMuCH, OJHOPAHIOBOTO peXHMa WIM pPEeXuMa OSMYJSLUN
KapThl. Pasnuunbpie pexuMbl paboThl OCHOBaHBI Ha CTaHAapTax OecKOHTakTHBIX cMmapt-kKapt ISO / IEC
18092 NFC IP-1 u ISO / IEC14443.

NFC omnpenensieT Tpu pekuma CBSI3H:

o OOHOpaHTOBBIM  PEXKUM  ONpelNeleH JJig CBA3M MEXKAYy YPOBHSAMH CBSI3HM  MEXIY
YCTPOMCTBaMHU.

o PexxuM uTeHus / 3aIucH MO3BOJISIET IepeIaBaTh onpeieeHabie coodmenus popyma NFC.

o Pexxum smymsium kapTel mo3BosisieT NFC-ycTpoiicTBy BecTu ce0si Kak CTaHIapTHas CMapT-

KapTa.

NFC He oOecrneunBaer O€30MacHYIO CBSI3b, Jaxe eciu AaidbHOCTh cBsi3u NFC orpanuuena
HECKOJIbKUMHU CAaHTHUMETpaMH M He oOecreuMBaeT 3allluThl OT MPOCHYIIMBAaHUS, a TaKXKe ySI3BUMa JUIs
N3MEHEHWH TaHHBIX.

3/I0yMBIIIJIEHHUK MOXET MOJyYUTh PaJHOYacTOTHBIA CUTHAMI JJis OeCIIpOBOAHOM Mepeaavu JaHHBIX
C TIOMOIIbIO aHTeHH. PaccTosiHIEe, ¢ KOTOPOTO 3JI0YMBIIIIEHHUK MOXKET MpochnymuBath PU-curHa, 3aBucur
OT MHO>KECTBA MapaMeTpoB, HO OOBIYHO COCTABIIAET HEOONIbIIOE KOIUYECTBO METPOB. Kpome Toro, pexxum
nepexBara CHIIbHO 3aBUCUT OT pekuMa mpociyimBanus. [laccuBHOE yCTpOHCTBO, KOTOPOE HE TEHEPUPYET
cBoe cobctBenHoe PY moite, onpenenuTs ropa3ao cloKHee, YeM aKTHBHOE YCTPOMCTBO[3].

Jyis Toro 4ToObIl W3MEHHTH MEpe/iaBaeMble JaHHBIC, 3JIOYMBIIUICHHUK JOJDKEH pacim@poBaTh
JaHHBbIE C E€IMHUYHBIMU OUTAaMU PaTUOYACTOTHOTO CHUTHaNAa. BO3BMOXKHOCTH 3TOH aTaku cpeiud MpoYero
3aBUCHUT OT CWJIbl aAMIUIMTYJAHOW MOAyNsauuu. Ecmu naHHbie TmepenaloTcs ¢ MOIU(DUIIMPOBAHHBIM
kogupoBanueM Musuiepa u  wmonynsauuedr 100%, MoryT ObITh HM3MEHEHBI TOJBKO OMpECIICHHBIC
outel. [lepenaua maHHBIX, 3aKOAMPOBAHHBIX B MaHdecTepe ¢ kKodduimeHToM Moaysiiuu 10%, mo3sossier
BIIUATH Ha Bce OuThI yripasieHus NFC momyst.

JlJist coBepIlIeHHsI B3JIOMa PETPAHCIATOPOM 3JIOYMBIIIICHHUK JIOJDKEH IMepeciiaTh 3alpoc YUTATENs
KEPTBE M TepelaTh ero OTKIUK IMOMydYaTeNl0 B PEeKUME PEalbHOTO BPEMEHH, YTOOBI BBIMIOJIHUTH 3ampoc,
MIPUTBOPSISCH BIAJICTBIIEM CMAPT-KaPThI )KEPTBBIL.

Coznanue 0e3omnacHOro kaHaia Mexay AByMs yctpoiictBamu NFC siBisieTcss HAalTydnM moaxoa0M
JUTSL 3aIIMTHI OT TepexBarta u JIto0OTo BUIA aTaKU, CBI3aHHON ¢ MOAM(UKAIIICH TaHHBIX.

B nacTosiee Bpemsi Hanbosnee MUPOKO UCTONb3yeMbIMuU npuiiokenusMu NFC, opueHTHpOoBaHbI Ha
MOTPEOUTEIIS, SIBISIFOTCS KPEIUTHBIE KapThl TUIA «BOJIHA-K-OIUIATE, IPOIMYCK Yepe3 TPAH3UTHYIO CHCTEMY
Wi oopmIIeHHE TMPOIYCKOB M JIOCTyna B 3AaHHE. B HEKOTOPBIX Cilydasix Macrnopra WM ApPyrue UIaeu
UCToab3yI0T BeTpoeHHble RFID-meTku muis qononHuTenbHO# O0e3omacHocT. [IpoMbIiuIeHHBIE TPUITOKEHUS
BKJIIOUAIOT B ce0s ympasinenue 3anmacamu u otciexuBanue. RFID u NFC texnomorum mnpomoimkaior
pa3BUBATHCS M, BO3MOXKHO, B ONFpKaiieMm OyIyIlleM, OHM CTaHyT MaKCHMaldbHO O€30MacHBIMU IS
KOM(OPTHOTO UCHOIB30BAHUS B TOBCEMECTHOM KU3HHU.

bubdmorpaduyecknii cnucok:

1. RFID-metku: [Dnektponnsiii  pecype]. URL: https://erfid.ru/baza-znanij/rfid-tag/ (mara
obpamenus: 10.07.2019).



https://erfid.ru/baza-znanij/rfid-tag/

EcrecTBeHHOHayuHBI )KypHan « TouHas Hayka» www.t-nauka.ru

2. Bcé, uto BeI xoTenu y3Hath 0 RFID-Texnomorun: [Dnektponnsiii pecypc]. URL: http://www.rst-
invent.ru/fag/ (mara obparmenus: 09.07.2019).

3. RFID-texnomnorus. Bc€ o paamouactoTHON maeHTHuKamuu: [InekTpoHHsld pecypc]. URL:
http://www.rst-invent.ru/about/technology/ (nata obpamenus: 10.07.2019).
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MPPT-KOHTPOJJIEP JJIS1 UCKYCCTBEHHOI'O CITYTHHUKA 3EMJIN
MPPT CONTROLLER FOR ARTIFICIAL EARTH SATELLITE

AHHOTaIII/IH: Cratbs IMOCBAIICHA HU3YYCHHIO mppt-KOHTpOJIJIepa AJIsT UCKYCCTBCHHOTO CITyTHHKA
3emmu. B crathe ObUTH pacCMOTPEHBI OCHOBHBIC HMPUHIMIBI paOOTHl yCTPOHCTBA, PACCMOTPEH IMPHHIIUI
neiictBust mppt-xkourpomepa kak DC-DC mpeoGpa3oBatens, BbIOpaHa M OmKcaHa 3JIeMEHTHas 0asza ais
HCCIIEyEeMOr0 YCTPOMCTBA, OMUCAH METOJ| HCIIOJIb30BAaHUS COJHEYHOW Oartapen IJisi HCCIETyeMOro
yCTpoOiicTBa, pazpaboTaHa MOJENb MeUaTHOM IJIaThl YCTPOWCTBA U CTPyKTypHas cxema. [lonpo6GHo omucan
crnocod paboThl yCTpoOIlCTBa MO CTPYKTYpHOM cXeMe U CJelaH BbIBOJ IO HCCJIEeNOBaHUIO Mppt-
KOHTpOJICpA.

Annotation: The article is devoted to the development of an mppt controller for an artificial satellite
of the Earth. The article reviewed the basic principles of operation of the device, examined the principle of
the mppt controller as a DC-DC converter, selected and described the element base for the device under
study, described the method of using a solar battery for the device under study, developed a model of the
printed circuit board of the device and a block diagram. The method of operation of the device according to
the block diagram is described in detail and a conclusion is drawn on the study of the mppt controller.

Kiouesbie ciioBa: MPPT-kortposuiep, AKB, MukpokoHTpoIiep, mpeodpa3oBaTelib.

Key words: MPPT-controller, battery, microcontroller, converter.

Peanuzamnusi mcrouHMka MUTaHUA OYEHb Ba)KHA JUIS JIFOOOTO YCTpPOMCTBA, TeM Ooliee, €Ciau 3TO
YCTpoﬁCTBO 3aIllyCKar0T B KOCMOC. Tak kxak B YCIIOBUAX KOCMOCAa PA3SHOBHUIHOCTH AJIBbTCPHATHUBHBIX
HUCTOYHHUKOB IIMTaHWA Majla, TO JIOTHYHO HCIIOJB30BAaTh OHCPIrU0 COJHIA MW OHCPrur0 BHCHIHUX
aKKyMYJISITOPOB.

OCHOBHOH HCTOYHUK ITUTAHUSA CIIYTHHKA — COJIHCYHAA IMaHCJIb. Ho tak kak OHECPIrusa BblJaBacMasd
COJIHEUHOH ITaHEIIBIO HCIIOCTOsIHHA, TO BO3HHMKACT npoGHeMa, KaK B34ATh OT IIaHCIIM MaKCHMAJIBHOEC €€
Komu4ecTBo. [l pemeHus 3Toi mpoOieMbl HEOOXOIMMO 3aracaTh SHEPTHIO B aKKyMYJSITOpax. A 4TOObI
B34Tb MAKCUMAJIbHYO MOIITHOCTB OT COJIHEYHOH ITaHEeIH HCIIOJIB3YCTCA MPPT KOHTPOJUICP.

MPPT koHTpoiuiep, WM KOHTPOJIEp MaKCHMAaJIBHOW MOIIHOCTH mpeactaBisier coboit DC-DC
npeoOpaszoBarenb. OH MpeoOpa3yeT BBIXOJHOE TMOCTOSIHHOE HAMpsHKEHUE COJNHEYHON IMaHeNH B HHU3KOE
MOCTOSIHHOE ~ HalpsDKEHHe, HEeoOXOoIuMoe sl 3apsiKd aKKyMyJsiTopoB. JlocTuraercss 3To myTeM
NEPpUOAUYCCKOTO CKAaHHUPOBAHUA Bceu BOHLT-aMHepHOﬁ XapPAKTCPUCTUKU COJIHEUHOHN maHenu. biar oJapsa
CKaHMPOBAHMIO HAXOIUTCS TOYKAa MAaKCUMAJIbHOW MOIIIHOCTH W TIOTEPU SHEPTUH CBOJATCS K MUHUMYMY|[2].
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Pucynox 1. IIpunyun oeiicmeus MPPT-xoumponnepa

YeTpoilcTBO BKIIFOYAET B ce0si: MUKPOKOHTPOJUIEP, COJHEUHYIO MaHeNlb, JAaT4YMK TOKa, JaTYUKa
HANpPsOKEHHST COTHEYHOM MaHeNu, AaT4uK HanpspkeHus Li-10n-sIx akkyMyasTopoB, apaiiBep, MOHMKAFOIIU
peryJssiTop, BeIXo uis 3apsiaa Li-lon-six akkyMysissTOpOB, BBIXOJ ISl HATPY3KH.

ConHeyHass maHelb CIYKUT TMEPBUYHBIM HCTOYHUKOM HHepruud. C NOMOIIBIO [aTyuKa TOKa M
JaTYMKa HaAIMpPSOKEHUST CHUMAIOTCS TOKa3aHMsl TOKA M HaIpPSDKEHUs C COJIHEYHOM MaHeNu. DTH JaHHBIE
nocrynator Ha ALl BXoa MHKpPOKOHTpoiuiepa Ui TOTO, YTOOBI OTCIEAWTH TOYKY MAaKCHUMAallbHOMN
MOUIHOCTH COJTHEYHOM ITaHEIIH.

Takxe ¢ COJHEYHOW MAHENM SHEPrusl MOCTYNAeT Ha MOHWKAIIIUNA PEeryJsitop, KOTOPbIM B CBOIO
odepesb ynpasisercs apaiisepom|1].

VYrpaBneHue JpalBEpoM OCYIIECTBISIET MHUKPOKOHTPOJUIEpP. 3/1€Ch MHUKPOKOHTPOJUIEP CIY>KUT
reneparopom IIMM curnanoB, KOTOpbIE NOCTYNAIOT HA IpaBED.

[Toce TOHIKAIONMIETO pEryjsTopa SHEeprus moctymaer Ha Li-lon akkymynstopel, e OHa |
3anacaercs. i1 KOHTpOJIA 3apsii aKKyMyJIITOPOB CTaBUTCS JaT4YMK HanpspkeHus. 1lokasaHus ¢ matdmka
HanpsbkeHus noctynatoT Ha ALIT Bxox mukpokonTposiepal3].

[TuTaHre MUKPOKOHTpOJIIEpA OCYeCTBIsACTCs OT Li-10N-bIX akKyMyJIsSTOPOB.

—  ConHeyHas nadens

flamyuk moka

A 4

» [lam4uk HanpAxXeHus » AU |«
v
) UART
lpatbep < MK — [lamyuk HanpsixeHus
! t t
MoHuxoowud )
» Li-lon
pezuaamop

Hazpyska

Pucynox 2. Cmpyxmypnas cxema ycmpoiicmea
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Ha ocHoBe cTpykTypHOU cXeMbl Oblila pa3paboTaHa MOJENb MEYaTHOW TUIATHI UMEIOMIast Ta0aPHUTHI

92 x 47 X 20 MM. YTO MO3BOJISIET UCIIOJIB30BATh YCTPOMCTBO B Pa3HBIX TUIAX MCKYCCTBEHHBIX CIIyTHHKOB
3emiu.

Pucynok 3. Mooenv nevammuoii niamei ycmpoticmea
bubanorpaguyeckuii Cnucok:

1. Pozanos lO.K. CunoBas anmexkrponuka: YueOuuk s By3o0B / FO.K. Po3ano, M.B. PsOunHCKkwHiA,
A.A. KBacHiok. - M.: U3natenasckuii qom MOU, 2007, — 632

2. [Mpuniun ~ paboThI mppt-KoHTpoILIEepa: [OnexTpoHHBIH  pecypc]. URL:
https://www.solarhome.ru/basics/pv/mppt.htm (mara obpamenus: 08.07.2019).
3. Columb  counter  (battery  fuel gauge): [Dnaekrtponnsnii  pecypc]. URL:

https://www.analog.com/ru/products/power-management/battery-management/coulomb-counter.html  (marta
obpamenus: 08.07.2019).
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VJIK 628.9.041.9

3PITOHOMUYHBIN JATUYUK TEMIEPATYPBI BOJIbI JIJISI CMECHUTEJIA C
HUCITOJIB30BAHUEM MUKPO-I'2C

ERGONOMIC WATER TEMPERATURE SENSOR FOR MIXER USING MICRO-HPP

AnHoTanms: CTaTbs MOCBSIIEHA pa3padOTKe 3PrOHOMUYECKOro AAaTYMKa TeMIlepaTypbl BOJbI AJIS
CMECHTEIIS ¢ Hcroyib3oBaHeM MUKpo-I'IC. B crarbe ObUM paccuMTaHbl OCHOBHBIE MOKa3aTeld PabOoThI
yCTPOHCTBa, pa3paboTaHa MOJIENIb YCTPOICTBA U CTPYKTYpHAs cXeMa.

Annotation: The article is devoted to the development of an ergonomic water temperature sensor for
a mixer using micro-hydro power plants. The article calculated the main indicators of the device, developed
a device model and structural diagram.

Kimouessbie cioBa: 'OC, AKB, MUKpOKOHTpOJLIED, IHOA.

Key words: Hydroelectric station, diode, microcontroller, thermistor, alternative power supply,
battery.

BoasiHble  snekTporeHepaTopbl  JABHO — UCHOJNB3YIOTCS Ui O0ECHEeUeHHs]  3JIEKTPUYECTBOM
HaceN€HHbIX MyHKTOB. IIpMHIMN neicTBUS OCHOBaH Ha MPOM3BOJCTBE 3IEKTPOIHEPTUU MOCPEICTBOM
BpalleHUs KOHCTPYKTHUBHOro asyeMeHTa [3]. Mcmonb3oBaHue ManoradapuTHOrO 3JIEKTPOMOTOpa IpHU
BpateHnu nopsaka 300-300006/MuH MO3BOJISAET MOXYYUTH OKOJIO 2.5-25B COOTBETCTBEHHO B 3aBUCUMOCTH
oT napameTpoB. CMecHTeNb, yCTAHOBJICHHBIN B yMBIBAJIbHUKE, ITO3BOJISIET MPOMYyCcKaTh 10 601/4ac.

Motnocts ['DC B ueabHbBIX YCIOBUSX PACCUUTHIBACTCS 1O (hopMyIie:
P=9.81nQH

rae N — KII/] rugposnekrpocranunn

H — Hamop BoJibl, MOABEICHHBIN K THAPOTYPOUHE

Q — pacxon BOJbI Yepe3 OIpeIeIEeHHOE CEUSHHE.

N3 pacuéron cnenyer, uro P=0.8BT

Paccunraem nomyuyaemslit Tok npu 2.5B

P=U*I
I=P/U
1=0.8/2.5=0.32A

Cnenyst U3 NMOJy4EHHBIX 3HAYEHUM, MOXHO CHEJATh BBIBOJX, 4TO IpH Toke 0.3A 1 70CTaTOYHOIrO
OCBEIICHHS MOXHO UCII0JIb30BaTh J10 6 A1on0B cepuu 2835. [2]

Tabnuya 1.
ITapamMeTpbl CBETOBBIX IHO/I0B
IMapameTtpbi 2835 2835, 0.2BT 2835, 0.5BT 2835, 1BT
CBeTOBOM MOTOK, JIM 8 20 50 100
MormHocTts, BT 0,09 0,2 0,5 0,1
Toxk, A 25 60 150 300
Hampsokenne, B 3.2 3.2 3.2 3.2
I"abaputel, MM 2,8x3,5 2,8x3,5 2,8x3,5 2,8x3,5

JIns ynpaBieHUs IIBETOM CBETOBOTO JMOJa MOXKHO HCIIOJIB30BaTh JIO00H MHKPOKOHTPOJLIEP,
CIIOCOOHBIH CreHepUpOBaTh YIpaBIsitonmid curHan, Hanpumep Microchip PIC12HV615.

VYnpaBieHre 1BETOM CBETOBOTO IHOAAa HEOOXOJUMO JUIS TOTO, YTOOBI OMPEACISTh TeMIIEpPaTypy
BO/BI, MojxaBaeMod u3 cmecurend. lloctaBieHHas 3amada pemaeTcs € IOMOIIBIO TEPMOPE3UCTOPA.
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[Tpumepom Takoro TepmopesucTopa sieisiercs DS18S20.

Pucynox 2. Obwuii 6uo cmecumens
BHyTpu cmecuTens, M30JUPOBAaHHO OT MOTOKA BOJbI, yCTAHABIUBACTCS 3JIEKTPOMOTOP C BUHTOM IS
KPYTSIIETO MOMEHTa OT MOTOKa BoAbl. OT TeHepaTropa HICT MOJKIIOYEHNE K MUKPOKOHTPOJUIEPY CO BCEH
HeoOXxoauMoi nepudeprueil 1 BBIBOJ HAa CBETOBBIC JUONBL. TE€H30pE3MCTOp YCTaHABIMBAETCSA TaK, YTOOBI
OBLI KOHTAKT C BOJO¥ JI1s 3aMepa TeMmepatypsl. [1]

Hoamsux
TEMAE IO

figmox Boos
muxpa {3 Konmpaines

Huodues
AEHTE

Pucynox 3. Cmpyxmypuas cxema pazpabamuviéaemozo ycmpoucmea

DProHOMHUYHBIN JAaTYUK TEMIEPATYPHI 151 CMECHUTENS C UCIIONIb30BaHUEM MUKPO-1"DC no3BossieT
OTIpPEACIATh TEMIIEPATYPy BOJbI, IPU ITOM T€HEPUPYS HEOOXOAUMYIO SHEPTHUIO i QYHKIMOHUPOBAHUS
YCTPOMCTBA C TOMOIIBIO TOTOKA BOJIBI. Pa3paboTka He TpeOyeT HUKAKOTO 00CITyKUBAHHUS MTOCIIC YCTaHOBKU
1 obecreynBaeT MaKCUMaIbHO JOJTHI CPOK IKCILTyaTalluu B OTau4nu oT aHanoros Ha AKB.

Bbubauorpadguyeckuii CUCoOK:

1. [IpoGnembl ¢ JaBieHHEM B BOJONPOBOAHOM CETH: OINpeAelieHWe MPUYUH U UX YCTpPaHEHHUE:
[Dnextponnbiii pecypc]. URL: https://mr-build.ru/santehnika/davlenie-v-vodoprovodnoj-seti.html (zara
obpamenus: 08.07.2019).

2. Pacuer u BbiOOp Mukpo-I'9C: [Anekrponnsiii pecype]. URL: http://weswen.ru/hydro_calculations/
(mara o6pamenus: 08.07.2019).

3. Bce mmockl W MHHYCHI BOJSHOTO DJJICKTporeHepartopa: [OnekTtpoHHbId pecypc]. URL:
http://generatorvolt.ru/ehlektrogenerator/vse-plyusy-i-minusy-vodyanogo-ehlektrogeneratora.html (mata
obpamenus: 08.07.2019).
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VIK 656.025
CTATUCTHYECKAS MOJIEJIb TACCAKHUPOOBOPOTA POCCHUU
STATISTICAL MODEL OF PASSENGER TRAFFIC IN RUSSIA

AHHOTaHI/Iﬂ. Ha CCFO,ZLH)IH_IHI/Iﬁ ACHBb TPAHCIIOPT ABJIACTCA HEOThEMJIIEMON YacTbhbIO KU3HU YCJIOBCKA,
HO Hau0boyee BaXHBIM SBISIETCS MACCAXUPCKUN TPAHCIOPT W MACCAKUPONEPEBO3KH. BakHbIMU
COCTaBJIAIOIMIUMHA TaKUX IEPCBO30K ABJIAIOTCH: KOM(l)OpTa6eJ'ILHOCTB, 0€30IMacHOCTL U HaACXHOCThD. HpI/I
coOMIOZICHAH NaHHBIX (DAKTOPOB YEJIOBEK OyJET YyBCTBOBATH CeOS JIydllle W 3TO HE CKaXKETCS Ha €ro
3n0poBbe. [loBbIieHne 3¢ (heKTUBHOCTH U OBICTPOTHI OKAa3aHUS YCIYTH OyJeT SKOHOMUTBCS BpeMs, KOTOpPOe
YCJIOBCK MOJXKCT IMOTPATUTH Ha 6BITOBBIC Jaciia UJin OTAbIX.

Annotation. Today, transport is an integral part of human life, but the most important is passenger
transport and passenger transportation. Important components of such transportation are: comfort, safety and
reliability. If these factors are observed, a person will feel better and this will not affect his health.
Improving the efficiency and speed of service delivery will save time that a person can spend on household
chores or leisure.

KiroueBble cjoBa:  maccaxupooOOpPOT, TPaHCHOPT, MACCAXKUPOIEPEBO3KH,  CTATHUCTHKA,
Koppeisnusa, MOACIIb.

Keywords: passenger turnover, transport, passenger transportation, statistics, correlation, model.

COBpCMCHHBIﬁ TPAHCIIOPT B Poccun AUHAMHUYHO HU3MCHSACTCA B YCJIIOBUAX pBIHO‘lHOﬁ 3KOHOMMUMKMU.
Bce mpeanpusThs Ha TPAHCIOPTHOM PHIHKE Pa3BUBAIOT M CTaBAT Tepel COOOW Ielh Ha YBEIMYCHHE
okasateJiel 110 MEPEBO3KE MACCAKUPOB U I'PY30B. Poct MaCCaA’)KUPCKOI'0 U I'Py30BOTO ITapKa, pEryjisipHbIC
MOBBIIICHUST KBaTH(HUKAMKA pPaOOTHUKOB BCEX YPOBHEH KOMITAaHWI, TOBOPUT O CHCTEMAaTHYECKOM
HU3MCHCHUHU W KOHTPOJIC ACATCIIBHOCTU TIICPCBO3KH TIPY30B U IMACCAKUPOB. Haccam/lpoo6op0T Ha
ceroJHAIHUN neHb B Poccun umeert psin uameHeHuil. OCHOBHBIM TOKa3aTesieM JUIsl acCaXKUpPOB ATO IeHa
YCIIyru, a TakKXe KOM(l)OpT NEPCBO3KHU U NOCTYIMHOCTD. B cBs3u ¢ TEM, 4TO aBTOMOOMJILHBIN TPAHCIIOPT
HaOupaeT OOJBIIYI0 MOMYJSPHOCTh U IMACCAXHUP cOrjamiaercs Ha Ooyiee TOporue ycioBus, HO Oolsee
koMpoptubie. I[losTomy Tako BHA, KaKk >KEJIE3HOIOPOXKHBIA  TPAHCIOPT CHIKAET OOBEMBI
naccaxupoo0opora. l'ocymapcTBeHHas CTaTHCTHKA JOJDKHA YAENATh BHUMAHHWE BCEM COILMAIBHO-
OKOHOMHUYCCKUM IIapaMCTpaM IJId ,Z[OCTOBCpHOfI X OIICHKH. BCI[B HMMCHHO Ha OCHOBaAHUMU JaHHBIX
opHUIIMaTLHON CTAaTUCTUKHU pa3padaThIBaeTCs TPAHCIIOPTHBIN 11aH Poccuiickoit deneparum.

Bo3pmeMm 3a MAaTEMaTUUYICCKYH0 MOJCJIb aBTOMOOMIILHBIN TPAHCIIOPT. OCHOBHBIM IIOKa3aTciieM,
XapaKTEepU3YIOUIUM PE3yJIbTaT AEATEeIbHOCTH aBTOMOOMIBHOTO TPAHCIIOPTA, SIBJSIETCS MACCaXKHUPOOOOpPOT —
3TO ITOKa3aTreiab 00beMa pa6OTBI TPAHCIIOPTA 1O IMEPCBO3KAM IMACCAKHUPOB. EI[PIHI/II.ICﬁ HU3MCPCHUA TAaHHOT'O
II0Ka3aTelsl BBICTYIAET NTACCAXKUPO - KUIoMeTp. MHAMKATOp OnpenenseTcs CyMMUPOBAaHUEM POU3BENCHUN
KOJIMYCCTBA IACCAKHUPOB II0 Ka)KJIOI‘/'I no3unuu TMEpeBO3KM MW YMHOXKCHHCM Ha JUIMHY MapuipyTa,
HUCUHCIACTCA pasacibHO MO0 BUAAM TpaHCIOpPTa, COO6H1€HI/I$I, JAPYyruM IpU3HaKaM. Bemuunba mokasarens
3aBHUCHUT OT PA3JIMIHBIX (baKTopOB, Cpcan KOTOPBIX a6COHIOTHbIe, OTHOCHUTCIIBHBIC U CPCIHUC BCIIMYNHBI.

[Ipm wccnmenoBaHMM  TACCAXHPOOOOPOTA HA  PETHOHATBLHOM YPOBHE Cpeld  OPUITHAIBHO
nyOnukyembix ®DenepanbHON CIy)KOOH TroCyAapCTBEHHOW CTATUCTHKM OBUIM BbIOpaHbI CIeIyrOIue
(hakTOpHBIE TOKA3aTEI MAKPOYPOBHS: MACCAKUPOOOOPOT TPAHCIIOPTa OOIIETO MOJb30BaHus B 1 KBapTaie
2019 r. coctaBun 116,3 Mipa nmaccaxupo - KWJIOMETPOB, B TOM YHCIIE KEIE3HOAOPOXKHOTO — 24,7 Mip/,
BO3AYITHOTO — 64,6 MJIp]T TACCAXUPO - KUITIOMETPOB.

C HOCJIBbIO HM3YUCHUA CTCIICHU BapHallUHh, a TaKKC OLCHKU OJHOPOAHOCTU U BaKOHOMepHOCTeﬁ
pacrpeiesieHusl TT0Ka3aTelel MaKpOypOBHS ObUTH BBIYMCIICHBI TI0 KOKJIOMY W3 TTOKa3aTeJIel OmucaTeIbHBIC
CTATUCTUKU: KOPPCIIMUOHHAA 3aBUCUMOCTb, MaTEMaTUYCCKass MOJICIIb. HO,I[TBep)KI[eHI/ICM BBICOKOH
muddepeHIManny cirykat Kod(GUIHEHTh aCHMMETPUH, SKCIIECCa U BapHallUH.
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Jlnst cocTaBiieHHWsT M PEIICHHs] 3aJa4ydl 10 YIYUYIICHHUI0O W ONTUMH3AIMKA PabOThl aBTOOYCHOTO
TpPaHCIIOPTa HY>KHO MNPHOErHYTh K COCTaBJICHHIO MareMaTHueckod wmojenu. Ontumusanus O3Havyaer
BBITIOJIHEHHE HEKOTOPBIX (PYHKUIMH CHCTEMBI MO KOHKPETHBIM KpuTepusMm 3¢pdexktuBHOocTH. B manHOM
MpUMepe ITO Pa3MEPHOCThH MapKa aBTOOYCOB U YHCIIO MACCAXKUPOB B MIIH. YETIOBEK.

JUisi TOCTpOEHUs MaTeMaTH4eCKOH MOJeNU HCIOoNb3yeM HH(POpPMALUI0 00 OrpaHHYeHUsX, W3
KOTOPBIX COCTOUT OOJACTh JOMYCTUMBIX 3HAUCHUN MEPEMEHHBIX, a TaK)Ke 3HATh 1eNb (YHKIIMOHUPOBAHUS
TAHHOU CUCTEMEL.

Puc.1 - Ilponecc ucciaenoBanus maccaxxupoooopora

JlJiss ONTUMU3AIUU BBIIEISIOT 0OJiee BBITOJHBIC YCIOBUS MACCAXKHPONEPEBO30K I aBTOOYCHOTO
TPAHCIIOPTA, KOTOPBIC BBISBISIOT MPOIECCH MATEMATUYSCKUX MOJIENICH, MO3BOJIIONINE TEPEUTH OT
pelIeHusT KOHKPETHBIX MPOOJIeM K U3YyYEHHUIO CHCTEeMBbI, Kak eanHoro nenoro. Co3gaérca HEOOXOAMMOCTh
oOpallleH!sI BHUMAHUS Ha ITapaMeTphl, KOTOPHIE BO3ACHCTBYIOT HanboJiee CyIeCTBEHHO, U MaTeMaTHIeCKast
MOJIeNb OYAET COCTOSTh U3 HECKOJIIBKUX ATAIOB:

1. cocTaBieHHE MAaTEMATHYECKON B COOTBETCTBHH C IEJISIMH U 33]Ja4aMH;

2. DKCIepUMEHTalIbHAs MPOBEpPKa MOETIH;

3. TpoBepKa Ha aJeKBATHOCTHh MOJICIIH.

[Ipn BBIOOpE ONTHMANBLHOTO MapKa aBTOOYCOB YUWTHIBACTCA MOAXOJA K IUIAHUPOBAHUIO IIEIH,
MEePCTICKTURA PA3BUTHSI IIEJIH U PEIICHUE MMOCTABICHHON 3aJ]auM, UCIOJIb3Ysl BCE BO3MOKHBIC B3aMMOCBS3H
aBTOOYCHBIX MMaCCaXUPONIEPEBO3OK.

B namHom ciywae 3amada 3aknmrodaeTcss B BbIOOpe Hambonee S(PQPEeKTHBHBIX aBTOOYCHBIX
MacCaXUPONEPEBO30K, YUUTHIBASL BIMSHHE BETUYHMHBI MMapaMETPUUYECKOTO PsiAa, TO €CTh OMpEIeTIeHHue UX
OINTUMAJBbHOIO KOJIWYECTBA. JTO OINTHMAILHOE KOJHUYECTBO JOJDKHO OOECIEYNUTh HEOOXOIUMBIM OO0BLEM
MACCaXUPCKUX TIEPEBO30K 3a OMpeAeIEHHOE BpEeMs U ONPEICIUTh HanOoJee palliOHATbHBIC MAPIIPYTHI.

Hame wmccnemoBanre OTHOCHTCS K 3a/iadaM, KOTOPBIE PEMIAIOTCS B paMKax KaueCTBEHHOW TEOPUU
JTUHAMHYECKHUX CHCTEM:

1) wu3ydeHwe NOBEACHHS CHCTEM IMpH (UKCUPOBAHHBIX 3HAUCHHUSIX IMapaMmerpax (IOCTPOCHHE
(azoBoro nopTpera);

2) KayeCTBEHHBbIC U3MCHEHHUS B CHCTEME ITPH W3MECHCHHUU 3HAYCHUH MMapaMeTpoB, T. €. Oudypkanus.

PaccMoTpuM B KauecTBe MpuMepa 3aBUCUMOCTh MACCAKUPOIMOTOKA U BBIIIEANINX MAIllliH Ha paboTy
B uac niuk. KauecTtBeHHOE M3MeHeHne (pa3oBOTO MOpPTpETa CeNI0-y3JI0BOM OMdypKaIuu:

Hcnonb3ys KayeCTBEHHBI METOJl TEOpUUM JMHAMUYECKMX CHCTEM, [IOJIy4aeM CIEAYIOIue
cTarroHapHbie Touku: pu 0=0 — oHa cranmonapHas Touka O(0;0); 3nHaueHune SIkoOuana OyaeT paBHO:

j= (4000 0 )

0 400
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Input interpretation:
x = 1000 to —1000

stream plot (4000 x, 400 y) 1000 1000
to —

Plot

":::‘:“}‘I/’ ——
ﬂ—-—‘d’-—._,_% ’1"‘,..-#::_'_._"_._.- <
SO0 f o N 1
—_———— | ————
—— I ———
- - - F——

1000 -

— e | e
e il i

e

=1000 1

-1000 -300 0 300 1000

Puc.2 — ®azossiii moptpet npu 0=0

[Tpu a<0 — tpu cranmonapuas Touka O(0;0), 300, +300;

x = 1000 to -1000

stream plot (—500 + 4000 x, 400 y)
v o= 1000 to =1000

Plot
1000 + ""—--q_._:_i-_ | /_'_,,J"_F'_'_.F_._.—-' -1
-—

=1000F  =-—

Puc.3 — ®azoBerit noptpet npu a<0

ITpu a>0 — oxna crarmmonapuas Touka O(0;0), 300, -300;

www.t-nauka.ru
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1000 to -1000

stream plot (500 + 4000 x, 400 y) 1000 1000

1000 -

—— |/'.4—' e
_-— e —
| _1-:‘“?1-} _,.r'__‘r:— e ———
N T — e e -
SO0 F e g ~ | ——
! e — e ———
D — e
e, | I

- | e ———
—— [ ——
- 0 - - — - =
S B = W
g P -ﬂ——; .\_\___""' - ——p
———l j.*-:___.__ " =
1 o — i
_ | — | _-'_:—b--_._
.l[][] g . — -

| | e
— \.\_\_\_ - e
. — - - ¥ e -——

T e i

| -—— _,-"":___.-— \“:::_-__;‘——i-___'_
100D | - A ———

10 500 0 500 1 0

X
Puc.4 — ®azoBslii noprep >0

[TapameTp o — 310 OHPypKaMOHHBII apameTp, o = 0— Touka OudypKaIyH.

Jlist 3aa9m maccaxnupooOopoTa M KOJTMYECTBOM TPAHCIIOPTA TIEPEXO0]T B PEKHIM, KOTJ]a HET HA OJTHOU
CTAalIMOHAPHOM TOYKH MPOUCXOJUT, KOTa JI0Ael Ooblie, YeM TpaHCHopTa, T. €. o <0.

Takum 00pa3oM, Ha MPAKTUKE MOYKHO PETYJIMPOBATH PEXHUMBI MEpPEXoJa U3 OJHOTO COCTOSHHS B
JpyToe.

JlomyCcTUM, YTO MACCaKUPHI JOJDKHBI OBITh NEpEeBE3EHBI TI0 BCEM MapIIpyTaM U B ONpEAeTIEHHBIN
MIPOMEKYTOK BPEMEHU:

[TepemenHast i ucmonb3yercst Uil 0O0O3HAYCHHsS] MapUIPYTOB, | HCIOJB3YeTCsl Uil 0O03HAYEHHs
Bpemenn. KomudecTBo pelicoB Ha 1-m Mapmipyre o6osHaumm 3a X;;, Ha 2-M Mapupyte X,
COOTBETCTBEHHO KOJIMYECTBO PeicoB Ha i-M MapipyTe Oyzet X; ;. Pacxonsl 06o3Hauum 3a C; ;.

IlaccaxupoB OyJeT nepeBe3eHO Ha i-M MapuIpyTe U 3a j-0e BpeMs 0003HauuM 3a 4; ;.

Torma MOXHO COCTaBUTh JJISl BCEX MAPIIPYTOB CUCTEMY OTpaHUUYCHUH:

By =A1p*X11 H A * Xip + o+ Ay * Xim

By = Az 1% Xpq + Agp ¥ Xpp + o+ Apm ¥ Xom
)

By =Ap1*Xn1+An2 * Xnp + -+ Apm * Xnm

rae A;; — wu3BeCTHble BenwumHbl, i=1..n, j=1.m; B;- u3BecTHblCc BenW4MHbL, i=1...Nn; X; ;-
HEU3BECTHBIC BeIHUnHbI, 1=1...n, j=1..m. .

B wutore mnomyuaercs ¢opMmyna cymMMBl BCEX pacXOJOB Ha BCe pEHChl KaXJ0ro MaplipyTa

MOJIy4aeTCs:
n m

S = zzCL'J *Xi,j'

i=1 j=1
[IpennoxxeHHass MaTemaTHuyeckas MOJENb I103BOJISIET BBICUMTATh CYyMMY pacxofOB CO BCEX
MapLIpyTOB aBTOOYCHOI'O TPAHCIOPTA, U TIO3BOJISIET PEKOMEHIOBATh UX C HanOob1IeH 3((EeKTUBHOCTBIO.
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Koaddurment acummerpun 11 TOKaszaTels «IaccakKupooOopoT» paBeH 1.9; it mokasarens
«rycrora gopor» - 2.1. CoOTBETCTBEHHO, pacupeeseHle MPU3HaKa MOXKHO CUUTATh HECUMMETPUYHBIM, B
MPOTHBHOM CIIy4ae MAaHHBIA KOA(QUIMEHT HOKEeH ObUl OBITh PaBEH HYIO, TOT/Ia MOXKHO CYAHTH O
CUMMETPUYHOCTHU pacnpeneneHus IIPU3HAKA. Koapduument JKcLecca (ko3¢ punmeHT
«OCTPOBEPIIMHHOCTH») - M€pa OCTPOThl MNHKA pacCHpeneseHUs] CIy4alHON BEIMYMHBL. Y UACAIBHO
HOPMAaJILHOTO pachpezieNieHHs KCIecC paBeH Hyto. Eciu y pacnpeneneHus NoNoXuTeNbHbIN 3kcuecc (Ku
> (), To HA CEpeIMHY U XBOCTHI Tpadrika pacnpeneneHus Npuxoautcs 0ombIne 3HaueHuid. B manaoM ciydae
JUIs TIOKa3aTells «IaccaXxrupooOOpoT» OH paBeH 2.9; /uid MoKa3aTells «IycToTa A0por» - 2,7, 4To TOBOPUT O
pacrpeneneHnu, OTINYaIonIeMcs OT HOPMAJIbHOTO, HO OJIM3KOT0 K HEMY (HOPMaJIbHOMY).

JUiss  XapakTepUCTUKHM  OTHOCUTEIBHOM Mepbl  OTKIOHEHHS HM3MEPEHHBIX 3HAYeHUH  OT
cpenHeapumeTndeckoro ObUT paccunTaH KOI(PGUIIMEHT Bapualldy, 3HAYEHHE KOTOPOro II0 BCEM
nokaszaresnsM npessiaer 40%, T.e. NOATBEPXKIAET MOJyUYEeHHbIE paHee BbICOKUE 3HaueHHs Kod(pUIMeHTa
mudQepeHIranuy U CBHICTEIBCTBYET O HEPABHOMEPHOCTH COIUAIbHO-9KOHOMHUYECKOTO PAa3BUTHUS PAa3HBIX
perunonoB Poccuiickoit denepanuu.

HccnenoBanne (QyHKIIMOHUPOBAHHUS TPAHCIOPTHOTO KOMIUIeKca B PoccuM MoKa3bIBaeT, uTO
HauOOJIBIIMM MOKa3aTeJaeM IMacCaKUpOINOTOKa sBIsETCS aBTOOYCHBIM TpaHcnopT. IlpencraBienHas Huke
auarpaMma Ha puc.l, ma€r mpepctaBiieHHE O 3arpyKEHHOCTH aBTOOYCHOTO MapHIPYyTHOTO TPAHCIIOpTa Ha

HpOTﬂ)KCHI/II/I OJHOT'O pa60qer O JHs.
il | . ‘I.I m
-0 1700

B iomse B Eunso [ Bupyna

B e
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Puc.5. - JluarpaMMa CTaTUCTUKH 110 KOJIMYECTBY BOIIEIIINX / BRIILEANINX TACCAXKUPOB U BBIPYUKE

AHanu3upys CTaTUCTMYECKHE JaHHble ¢ O(QuUUIUaIbHOrOo caifita ¢enepaqbHOH  CITyKObI
rOCy1apCTBEHHOM CTaTUCTUKHU MOXKHO cKa3aTth yTo B nepuon 2005-2017 rogma cambIM MOMYJISPHBIM
TPAHCIOPTOM JJIsl MacCaXUpoo0OpOTa SABJISUICS aBTOOYCHBIN TPAHCIOPT, HO M MApaAJUIEIbHO C 3TUM YHUCIIO
MacCaKUPONepeBO30K yMeHbIaaoch ¢ 16374 muH. yenoek B 2005 roxy no 11184 muH. yenosek B 2017
roxy. Urto Henb3sd cKa3aTb O BO3AYIIHOM TpPAaHCIOPTE, KOTOPBIA B CBOIO OYEPEIb YBEIMUYMUII
naccaxupooboport ¢ 37 muH. yenoBek B 2005 roxy no 108 muH. yenosek B 2017 roay, yBEIHMYMB 3TO YUCIIO
MOYTH B 3 pasa. Crarucruka o UHOMY TPaHCHOPTY npejcTaBiIeHa
B Tabmmme 1.

Tabnuna 1. [lepeBo3ku maccaxu

OBa 110 BUJIAM TPAHCIIOPTa OGIJ.IGFO ITIOJIb30BaHUA

2005 2010 2015 2016 2017
[TepeBe3eHO Macca)KUPOB, MITH. YETOBEK
Tpancnopt - Bcero 30128 22065 19122 18689 18482
Kene3Ho1opoKHBII 1339 947 1025 1040 1121
ABTOOYCHBIH 16374 13434 11523 11296 11184
JlerkoBoe Taxcu 6,4 30,2 26,8 43,7 437
TpamBaiHbBIH 4123 2079 1478 1397 1327
TpomnneiiGycHbIi 4653 2206 1616 1483 1376
MetpononureH 3573 3294 3336 3312 3298
Mopckoit 1,3 15 9,6 13 11,7
BHyTpeHHuii BoaHbII 21 16 14 13 13
Bo3aymissrii 37 59 94 91 108
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Takum 006pazoM, MOJTOKUTENBHBIN 3HaK BEIOOPOUYHOTO KOA(PDUIIMEHTa KOPPEIALUU TOKA3bIBAET, YTO
C YBEJIMYCHHWEM 3HAYCHHH MacCaXupooOOpoTa HSMIMPUYECKHE 3HAYCHUS BpEMS CYTOK B CpEIHEM
Bo3pactaioT. KosphuiuueHT KOoppensiuu MOXXKHO CUYMTaTh CYLIECTBEHHBIM, a CBA3b  MEXIYy
MaCCAKUPOOOOPOTOM M BBIPYUKOM JOCTOBEPHOM, T.€. BHIOOPOUYHBIH KOA(PPHUIMEHT KOPPEISIIUNA 3HAYUMO
OTJMYaeTCd OT HyJIsd. ODTO O3HA4yaeT, YyTO MEXIY MaccaXupooOOpoTa M BPEMEHHM CYTOK CYIIECTBYET
KOppeJsiMMOHHAas 3aBUCUMOCTh. Ecnu oToOpa3uTh rpaduyecku KOPpPEISIUOHHOE IOJie, TO BHJHO, YTO
MEXIy IMacCaxXupooOOpOT) U BpeMsi CYTOK HMMEETCsl MPSMOJIMHEHHasi perpeccuBHasl 3aBUCUMOCTh. Jliis
yBEIIMYCHUS] TPHOBLIM W YIy4YIICHWs TIOKa3aTelel KadecTBa TpaHcmopra Poccun mnpennpuarusm
HE3aBUCUMO OT (OpM COOCTBEHHOCTH, YTOOBI KaYECTBEHHO BBHINOJHATH padOTy Ha TPAHCIIOPTHOM PBIHKE,
KpaifHE Ba)XHO OOECIEYNTh BBICOKHH ypOBEHb TOKa3zarened dA(PQPEeKTUBHOCTH TPAHCTIOPTHOTO
00CTy>KUBaHUS, HAJAEKHOCTh TPAHCIHOPTHOIO TMPOM3BOACTBA M JOCTATOYHYIO KOHKYPEHTOCIIOCOOHOCTH
TPaHCIOPTHBIX YCIIYT.
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PA3PABOTKA YCTPOMCTBA KOHTPOJISI MUKPOKJIUMATA B IOMEIIIEHAU
DEVELOPMENT OF A MICROCLIMATE CONTROL DEVICE IN A ROOM

AHHOTaIII/Iﬂ: Cratbs IIOCBAIIICHA pa3pa60TKe YCTpOﬁCTBa KOHTPOJII MUKPOKJIMMATa B IOMCIHICHUU C
HCIIOJIb30BAHUEM MUKPOKOHTPOJUICPA, AATYUKOB TCMIICPATYPhI U KOHICHTPAIUU YTIJICKHUCJIOIO ra3a.

Abstract: The article is devoted to the development of the indoor climate control device using a
microcontroller, temperature sensors and carbon dioxide concentrations

KiaroueBble cj10Ba: JaTYUK, MUKPOKOHTPOJIJICP, BO3AYXOBO/, BECHTHIIAIIUA. .

Key words: sensor, microcontroller, air duct, ventilation.

OnnuMm u3 HamOosee 3HAYUTENbHbIX (DAaKTOPOB, BIMAIOIMIMX Ha KadecTBO BO3AyXa B KHIOM
MOMEILIEHUH, SBJSETCS KOHIIEHTpAIMsI YIIIEKUCIoro raza. Jljis npeaoTBpallleHus HEraTUBHOTO BIUSHUS Ha
3II0POBBE JTIOZICH, UTMTEILHOE BpPEMsI HAXOMIIMXCS B TIOMEIICHUH, €€ HEOOXOAMMO TOIJEPKUBATh B
npeaesax HOPMbL, HE JIOMyCKas MPEBBILEHUS KPUTHYECKUX 3HaueHWi. CTaHgapTHbIE MOJeNu
KOHJMIIMOHEPOB HE OOECNEeYMBAIOT MPUTOKA BO3ayXa BooOmIe, JuO0 co3maroT nputok meHee 10%
IIPOIyCcKaeMoro o0bemMa, 4To HEeAOCTATOUHO Ul MOJAePKaHUS KOM(OPTHBIX KOHLUEHTpALMHA KUCIOpoaa U
YTIIEKUCIIOTO Ta3a B IOMEIICHUH, €CJIA B HEM HaXOJUTCS YEIIOBEK.

Hcxonst w3 BBIIIENIEPEUMCIIEHHOTO, BEHTWISALMS IOMEIIEHUS JOJDKHA OCYLIECTBISATHCS TMpHU
MPEBBINICHUN 33JaHHOW TPENEeNbHON KOHLEHTpPAIlMH YTJIEKUCIOTO Tas3a, [UIi 3TOT0 MOXET OBITh
UCIOJIb30BAH MEPEKPHIBAEMBIN 3aCIOHKAMU BO3AYXOBOJI C NPUHYIUTEIbHON BEHTWJIALMEH, natuyuk MH-
Z19, u wmukpokoHTpouiep, k mnpumepy STM-F103. Takke ycTpOHCTBO BEHTHJISIMH MOXET OBITH
JIOTIOTHUTEIFHO OCHAIIEHO CMEHHBIM BO3AYIIHBIM (HIBTPOM U TEPMOIJIEKTPUUYECKUM HarpeBaTelIbHBIM
anemeHToM (TOH), KOHTPOIP KOMMYTAIIMK U HArpeBa KOTOPOTO OCYIIECTBISIOTCS TPU TOMOIIY OCHOBHOTO
MHUKPOKOHTpOJUIEpAa M KOMIUIEKCA pAa3HECEHHBIX TEeMIIEPATypHBIX JaTYUKOB (OJUH JOJKEH OBITh
HapyxHbIM). [Ipu sToM KommyTaruss TOH mpoucxoauT mpu akTHBAIMK MPOBETPUBAHUS M TOJBKO €CIIH
Hapy>kKHasi TeMIIepaTypa HUXKe YCTaHOBJIEHHOT'O IIOPOrOBOIO 3HAYEHUSI.

[lpuHYyIUTENEHYIO BEHTWIIMIO B HEOOXOAWMOM O0BEME CMOXET O0ECIEYUTh BEHTHIISATOP
EC12025H24B wnu aHanorudHbli, uMeromuid auamerp jomnacteid 120 MM, moanepKUBarOMIUi CKOPOCTh
Bpamenns 10 2600 0GOpOTOB B MHHYTY M 0OECICUMBAIONMII MPH 3TOM HpHTOK 10 170 M*fgac, uTo
3HAYNTEIBHO TIpeBbIIaeT ycranoBaeHnsie B CanllnH MuanMansHbie TpeGoBanns (30 M/uac Ha yenoBeKa),
YTO TI03BOJISIET MCTIOJIB30BAaTh MEHBIIIEE YUCIO 0OOPOTOB ISl CHIDKEHHS CO3/]aBAEMOTO IIyMa U IPU ATOM
COXPaHATh BO3MOKHOCTBH OBICTPOTO MPOBETPUBAHUSI.

Jis muTaHuA W YOPABJICHUS BEHTHISATOPOM MOJKET OBITH HCIOJB30BAH CEPUUHO MPOM3BOJUMBIIN
npaiisep, k mpumepy Pololu MAX14870 win aHAIOTHYHBIN, MOJICP)KUBAIOLINI HANPsDKCHUE MUTaHus 24
B. Vmpanenune u nutanue TOH MoxkeT OBITh OCYIIECTBIICHO NMPU TOMOIIM TPAH3UCTOPHOTO JpaiiBepa
HIWOKHEro rmieva. /[ nuTaHus JaTYMKOB W KOHTPOJUIEpA PAlMOHAIBHO WCIOJIb30BaTh JIMHEHHbBIE
CTaOUIN3aTObl HAPSYKEHUS C BBIXOJHBIM HanpsbkeHueM S u 3,3 B.
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Pucynok 4. Cxema (yHKIIMOHATbHAS

B kadecTBe KOMIIPOMHCCHOTO pEHICHUS MEXAY O€30MacHOCTbI0 U 3(PPEKTUBHOCTHIO IS
oOecrieYeHHUsT THUTAaHUS YCTPOWCTBA MOXKET OBITh HCHONMb30BaH Oyiok mmrtanus EPP-300-24 wmm
AQHAJIOTMYHBIM. MOIIHOCT, W HampsDKEHHE BBIOPAHBI HCXOAS W3 THUIOBOIO 3HAYEHUS MOTPeOIeHUS
koMmmakTHbIX TOH nocTosiHHOTO TOKA.

Jlyist B3aMMOJIEHCTBUS € TMOJI30BATENIEM HCIOIb30BaHbl TPAAULIMOHHBIE YCTPOMCTBA BBOJIa-BBIBOJIA!
KHOIIKM M MHUKCEJNbHBIN AucIUiel. BBUIY MCHOIB30BaHUS MUKPOKOHTPOJIIEpA MOJIb30BATENI0 MOXKET OBbITh
MPEeIOCTaBIeHa BO3MOXKHOCTh KaK OTCIEKHMBATh TEKYIIMEe TOKa3aHUs MJAaTYMKOB, 3allyCKaTh WIH
OCTaHABJIMBATh MPOBETPUBAHUE B PYYHOM PEXKHME, TaK U KOPPEKTHUPOBATH HCIIOJIb3YEeMbIC I paOOThI B
ABTOMATHYECKOM PEKHME MOPOTOBHIE 3HAUCHUS TEMIIEPATYPhI U KOHIIEHTPAILIUU YTIIEKUCIIOTO Ta3a.
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Pucynok 5. Moaenb miatel ne4aTHon
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M.: U3natenscTBO cTangapTos, 1985.
3. TOCT P HUCO 13199-2016 BriOpockl cTalMOHapHBIX HMCTOYHHUKOB. OnpeaeneHHe OOLIUX JIETy4Hux
oprannueckux coeaunenuit (OJIOC) B oTxoasmux razax ot mporeccoB 6e3 ropenus. Heaucneprupyromuii
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YK 621.333.2, 62-251
PA3PABOTKA MOAYJIBHOI'O KBA/IPOKOIITEPA
DEVELOPMENT OF A MODULAR QUADROCOPTER

AHHOTaHI/IH: Cratbs IIOCBALIICHA pa3pa60TKe MOAYJIBHOT'O KBaJApOKOIITEPa Ha OCHOBC
KOJUICKTOPHBIX ABUraTeneii u koutpoisiepa LT5910 ¢ ucnons3oBanuem moaenupoBanus B SolidWorks u 31
e4yaTu Ijid CoO3aaHud KopIryca.

Annotation: The article is devoted to the development of a modular quadcopter based on collector
engines and an LT5910 controller using simulation in SolidWorks and 3D printing to create a case.

Kuarwuessbie ciioBa: AKb, MUKpOKOHTpOIIIEP, KOJIJIEKTOPHBINA JIBUTATENb.

Key words: Battery, microcontroller, collector engine.

[lepBom 3Tamom pa3paboOTKH KBaJIpPOKONTEPA SIBISETCS OIIEHKA TPeOyeMbIX XapaKTEPUCTHK U BHIOOD
BI/IHTOMOTOpHOI\/'I TpYIIIIbI. brimm BBI6paHBI CJICOYIOIIUC TpC6OBaHI/I$IZ B3JICTHAasA MaccCa HC NOJIKHA IMPECBLIIATD
100 r ¢ AKbB u narpy3koii B Bune FPV kamepsl, Bpemsi BUCEHHMS HE JOJDKHO OBITh MEHBIE 5 MHUHYT,
OIIIIMOHAJIBHO MOKET OLITH pcaiin3oBaHa BO3MOXHOCTL IHUTaHHUA OT CTALIMOHAPHOIO HCTOYHHUKA IIpH
IMOMOILU MIPOBOJA.

s COO6pa)KeHI/II71 6IOI[)KCTHOCTI/I pa3pa60TI<H MNPUHATO PCHIICHUC HCIIOJIb30BATh KOJIJICKTOPHBIC
JIBUTATENIM W CTaHIAPTHBIC TMPOIEIIePhl IS HUX, MOJ0OpaHHBIE SMOUPUYECKUM IyTeM. OCHOBY pambl
COCTAaBJIAIOT IBC Kap6OHOBBIe peflKPI MMpAMOYT'OJIBHOTO CCUCHUA C IPONIHUJIAMH B TOYKE IIEPCCCUCHU .

Haubonee ynuBepcanbHbIM HHCTPYMEHTOM ISl CO3JJaHMsI KOPITYCOB PA3IMYHBIX YCTPONUCTB SIBISETCS

31 mpuHTEp, B paMKax JaHHOW pa3palbOTKH HCIONIb30BaHA medarth ABS-mimactukoMm U MonenupoBaHUE B
SolidWorks.
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Pucynok 6. Mojenb 3aKOHIIOBKH JTy4ya KBaJpOKONTepa

Hroromass macca KBajapokomnTepa 0e3 aKKyMyJSITOpHOW Oarapew coctaBiser 68 1. Mcxons w3
JKCIIEPUMEHTAJILHO YCTAaHOBJIEHHOTO MOTPEOIeHUS COOpAaHHOTO YCTPOMCTBA PACCUMTAHO, UYTO TpedyeMoe
Bpemsl mosieta MOxeT ObITh oOecriedeno mnpu nomomu AKDB, emkocteio He menee 350 MAu. C yderom
BO3MOJKHBIX ITOTPELIHOCTEH Ui peain3alnu yCTpoiicTBa BEIOpaHa akKyMyJaTopHas Oatapest eMkocTbio 400
MA4, Macca KOTOpOil cocTaBisieT 24 T, 9TO COOTBETCTBYET MOCTABJICHHBIM U3HAYAIBHO TPEOOBAHUSM.

Crabwin3anuss B TOJEeT€ U YIOpPaBIEHUE pealn30BaHbl 3a cueT KoHTpoiuiepa LT5910, c
MOJKIIIOYEHHBIMH JaTYUKAMHM — aKCEJIEPOMETPOM U THpOcKonoM (Mukpocxema M540), u npueMHUKOM
pamuocurnana 2,4 I'T'o.

AJbTEpHATUBHOE NHTAHUE KBAJPOKONTEpa — OT CTALMOHAPHOTO MCTOYHHMKA PEaM30BaHO IpPHU
TIOMOIIIM JIA0OpaTOpPHOTO OJIOKa MUTaHUSA W MPoBoa0oB Kanubpa 18AVG ¢ CHIMKOHOBOW H3OJSLMCH ISt
YMEHBIIICHHUS BO3ICHCTBUS HA JIETHBIC XapaKTEPUCTUKHU allapara u3-3a 5KeCTKOCTH.

Pucynok 7. Mogens ycTpoiicTBa B cOOpke
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PesynbraroM maHHO# palOOTHI SBISIETCS pa3pabOTaHHOE YCTPOMCTBO — KBAJPOKOMTEP C IMOTHOM
B3JIETHOI Maccoif 92 r, BpemeHeM BHceHus Ooinee 5 MUHYT M Harpy3koi B Buiae FPV kamepsl, nmutanue
KOTOPOTO MOKET OBITH 00€CIEYeHO KaK MPH IMOMOIIN CTAI[HOHAPHOTO UCTOYHHKA, TaK U C UCIOJIH30BAHNEM
LiPo AKB ¢ nampspkeruem 3,7 B u emkoctsio 400 MAY, 94TO COOTBETCTBYET MOCTABICHHBIM H3HAYAIBEHO
3agayaM. Cpean BO3MOXHBIX MOIU(UKAIMI yCTPOWCTBA MOXXHO BBIACTUTH 3ameHy BMI  Ha
OECKOJICKTOPHBIE JIBUraTeId M IpoIeiiepsl Uis HUX, 4To oOecrmeuut Oosee Bbicokuit KIIJI, ymydmut
JIETHbIE XapaKTEPUCTUKU U HAJEXKHOCTb, OJHAKO 3TO MOTpedyeT TaKKe YCTAaHOBKH TpeX(a3HbIX
peryssTopoB 000pOTOB.
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BBIEOP OIITUMAJIBHBIX XAPAKTEPUCTUK BUHTOMOTOPHOM I'PYIIIbI
BECITMJIOTHOI'O BO3AYHIIHOI'O CYAHA MYJbTUPOTOPHOI'O TUITIA

SELECTION OF OPTIMAL CHARACTERISTICS OF THE WINTER-MOTOR GROUP OF
UNCLEANED AIR MULTI-ROTARY TYPE SHIP

Annoramusi: Cratbsi TMOCBsAIIeHa 0030pHOMY aHanWM3y TIporecca mpoektupoBanusi bBC
MYJBTUPOTOPHOTO TUMAa. B cTatbe ObUIM PacCMOTpPEHBI OCHOBHBIE XapPAKTEPUCTUKU OECKOJIEKTOPHBIX
MOTOPOB U BO3AYIIHBIX BUHTOB, OIMMCAHO MX BJIUAHUC HA JICTHO-TCXHUYCCKUC XapPaAKTCPHUCTHUKNU BBC.

Annotation: The article is devoted to a review analysis of the design process for a UAV multirotor
type. The article reviewed the main characteristics of brushless motors and propellers, described their
influence on the flight characteristics of the UAV.

Kurouesbie cioBa: bBC, BMI', kBagpokorirep.

Key words: UAV, propulsion unit, quadcopter.

[Tpu pa3padorke BBC mynbTupoTopHOro THma (K mpuMepy KBaJIpo- WM T€KCOKONTepa) OJHON H3
BOKHEHIIMX 3a/lay, OT pealu3ali KOTOPOM HAmpsSMYyIO 3aBUCAT TEXHHUYECKUE XapaKTEPUCTUKU H
BO3MOXXHOCTH arlllapara, sBIsieTcs MPaBWIBHBIM 1oa0op BHUHTOMOTOpHOM rpynnel (BMI'). Bxoanbimu
JaHHBIMU 71l TIPENICTOSIIIIETO aHalk3a B IMOAABISIONIEM OOJBITMHCTBE CIIy4aeB SIBISIOTCS: pacyeTHas
MOJTHAsl B3JIETHAs Macca, TpeOOBaHMSA K CKOPOCTH amnmapara W/WIM BPEeMEHHW BUCEHHS, MaKCHUMAaJIbHBIN
BO3MOXHBIH JHMAMETP BO3AYIIHBIX BUHTOB (KaK XapaKTEPUCTHKA Pa3MEPOB U CTPYKTYPHI HCIOIb3yeMOI
pambl).

[IpousBomuTenu pABUraTesneld MPUBOAST OJTAJOHHBIE 3HAYEHUS TATH KOHKPETHBIX MoOjenei
JBUTATEJIEH U OTPEOIIEMOTO TOKA MPU U3BECTHOM HANPSDKCHUHM U XapaKTEPUCTUKAX IMPOTeIiepa, 0JHAKO
JUI. ONITUMU3AIMH MIPOLecca pa3padOTKU PallMOHAIBHO CHayajla OMUPATHCS Ha OOLIYI0 3aBHCHMOCTB ITHUX
rapameTpoB.

KpyTsammii MOMEHT Tpex(a3zHOro OECKOUIEKTOPHOIO 3JEKTPOJBUIATEINS 3aBUCUT OT KOJMYECTBA U
MAarduTHON CHIIBI HCIIOJIB3YEMBIX B KOHCTPYKOHWH POTOpAa MArdvTOB, KOJIHUYCCTBA WM HMHAYKTHBHOCTHU
00MOTOK M cItocob6a HaMOTKH cTaTtopa. B nanbHeiieM aHanuse cxemMa HAMOTKH paccMaTpUBaThCs HE OyeT,
BBUAY TOr'0 4TO €€ BJIMAHHUC B I[OCT&TO‘-IHOﬁ MCPE OTPAXKCHO B MPOYUX HCIOJIB3YCMBIX XAPAKTCPHUCTHKAX
nBurareneil. YeM OONbIINI KPYTSIIUNA MOMEHT CO3[aeT AJIEKTPOABHUraTENlb TaM OOJIBIIETO AUAMETpa W/WiIH
nrara BOBHYMHBIﬁ BHHT MOJKET OBITh HCIIOJIL30BaH 1A CO3daHusA HO)IBCMHOﬁ CHJIBI. I/IH}IYKTI/IBHOCTB
O6MOTOK CTaTopa YBCIIMUYMUBACTCA IIYTEM YBCIIMYCHUS YUCIIa BUTKOB, UTO IIPU MNPOYUX PABHBIX NPHUBOJUT K
BO3J/ICHCTBUIO Ha JIPYTYIO XapaKTEPUCTUKY MOTOpa — CKOpOCTh BpamieHus (Kv, uamepsieTcss B KOJIUYECTBE
00OpOTOB Ha BOJIBT), KOTOpasi CHUKAETCS BCIEACTBUE OoJjiee MEJIEHHOrO MepeKioueHust oOMoTok. Jlns
oOecrieyeHus OOJIBIIETO BPEMEHU BUCEHUS PAllMOHAIBHO MCIOJIb30BaTh MOTOPHI C OONBIINM KOJIUYECTBOM
MarHuTOB, OOJIBIINM JMAMETPOM M BBICOKOW HHIYKTHBHOCTBIO CTATOpa, TO €CTh ¢ HHM3KMM KV, Takoii
JBUTATENb OyAeT MOTPeOIsITh MEHBIINH TOK MPH HCIOJIB30BAHUU TSDKEJBIX IMPOMEIIEPOB C OOJIBIINM
JMaMETPOM, OJIHAKO 3TO OTPaHUYUT MAKCUMAJIbHYIO CKOPOCTh, Pa3BUBAEMYIO armaparoMm B nojete. Eciu xe
HanOoJyiee KPUTUYHOM XapakTEpUCTHUKON mpoektupyemoro bBBC sBisieTcss CKOpOCTh, TO paldoOHaIbHEE
UCIOJb30BATh MOTOPBI C BBICOKUM CTAaTOPOM (KOJIMYECTBO MAarHUTOB M OOMOTOK OyJeT MEHbIIE, 4TO
IOBBICUT CKOPOCTb IMICPCKIIOYCHUSA, IMPU O3TOM MArbuvTHas CHJIa KaXJI0ro OTACJIbHO B34ATOI0O MarHuTa
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3aBUCHUT OT €T0 pa3MEPOB — YTO TPeOyeT O0Jee BEICOKOTO CTaTOpa) M MEHBIIIEH HHIYKTUBHOCTHIO OOMOTOK.

El

Pucynok 8. Ctarop Tpexda3Horo 0eCKoIEKTOPHOTO JBUTATENs

Bmecte ¢ nBurartensiMu cieayeT paccMaTpUBaThb M BBIOOpP HCIIOJIb3YEMbIX BO3IYIIHBIX BHHTOB.
XapaKkTepUCTUKU TPOIEIJIEPOB CUIIBHO 3aBUCAT OT UX (OPMBI M, COOTBETCTBEHHO, a’pOJUHAMUYECKHX
CBOWCTB, HO Ui BBIOOpa JAHHOTO KOMITOHEHTA JIOCTaTOYHO CJEIYIOIIMX IMapaMeTpoB: AMAMETp, IIar u
Macca. Eciiu epBble 1Ba mapameTpa MOTYT BapbHpPOBATHCS B IIUPOKUX Ipezieniax, 0Tpaxas XapaKTepUCTHKU
BO3JIyIIIHOTO BUHTA, TO Macca SBJSIETCS MapaMeTpoM Mapa3uTHBIM, 00pb0a ¢ KOTOPBIM OCYIIECTBIISIETCS
IIyTE€M MCIIOJIb30BaHUs OoJiee KaueCTBEHHbIX MaTepHuajoB. B obuiem Buae MakcumalibHas MOJABEMHAs CHIIa
3aBUCHUT OT JAMaMeTpa Iporlesiepa, MaKCUMallbHas CKOpocTh OT mara. [Ipu pacderax aisi TpexJIOMacTHBIX
MPONEJUIEPOB MOXET ObITh HCIOJIb30BAHO SKBUBAJICHTHOE 3HAYCHHE TUAMETpa BUHTA, YBEIWYCHHOE Ha
15%. Jlns mopnmepkaHWs INTaTHOTO peXMMa pabOTHl JBUTATENIC CyMMa 3HAU€HHWH Iuamerpa | Imara
UCIOJb3yEMOro Mporeiepa JOKHA MUHMMAJIbHO OTIMYAThCS OT AHAJOTHYHOM Yy PEKOMEHAyeMOro
mporesuiepa, TO €cTh BbIOpaB mporesuiep Oonbliero Ha 1 giolM mIara cieayeTr y4ecTb, YTO JAHAMETp
TpeOyeTcsl HCTIONB30BaTh Ha | JII0IM MEHBIIIE.

Jlisa obecriedeHus] HaWJIY4IIero BPEMEHU BUCEHMS ammapaTa cieayeT HCIOJIb30BaTh MPOIEIep C
MaKCHUMAaJIbHO BO3MOKHBIM HCXOZSI M3 KOHCTPYKLMHU PaMbl TUAMETPOM, TaK Kak OH MOTpeOyeT MEHbIIETo
KOJIMYeCTBa 0OOPOTOB U, COOTBETCTBEHHO, OyI€T UMETh MEHbIIINE UHIYKTUBHBIC MIOTEPU IIPU 0OECIICUeHUN
HE00X0AUMON MOIBEMHON cuUiibl. MHUHYC TAaKOro Mporenepa B TOM, YTO M3-3a MEHBIIEro I1ara oH Oyjaer
croco0eH 00ecTeunTh TOCTATOYHO HEOOIBIIYI0 MaKCUMaJbHYI0 CKOpOCTh. COOTBETCTBEHHO BBHIOpaB
JIBUTATENb C OOJIBIIMM 3HA4YeHHeM KV ¥ JIErKHii mpomneiuiep HeOOoIbIIOro JHaMeTpa U yBEJIHYSHHOTO Iara,
9TO 00ECMEYHUT BBHICOKYI) MAKCHUMAJIbHYIO CKOPOCTh HO OTPAHHYUT MOJBEMHYIO CHUIY, BpeMsl BUCEHHS U
MakcuMaibHyro maccy bBC.

bubaunorpaduyecknii cnucox:

1. beckomnekropHbie JIBUTATEIIN: [DJ1eKTpOHHBIN pecypcl]. URL:
http://www.parkflyer.ru/ru/blogs/view_entry/7952/ (nara obparmienus: 11.07.2019).

2. Teopernueckuit pacuer MomHoctd bBK  motopa: [Onekrponnsiii  pecypc]. URL:
http://forum.rcdesign.ru/f20/thread96074.html (nara obpamienus: 11.07.2019).

3. MapkupoBka ¥ Moa0Op BO3AYIIHBIX BUHTOB (MpomesuiepoB): [DnekTpoHHBIH pecypc]. URL:
http://forum.rcdesign.ru/f36/thread142326.html (xata oopamenus: 11.07.2019).

29



EcrecTBeHHOHayuHBI )KypHan « TouHas Hayka» www.t-nauka.ru

Karanesckuii Bragumup UBanoBu4
Katalevsky Vladimir Ivanovich
1948 rona poxaenus, aapec: 344095 Pocros-Ha-Jlony, yi. Barckast 39/2, xB. 37, oOpa3oBanue
Boiciiee. Ten. 8 (863)-292 - 71 — 50; 8-988-251-95-02: E-mail: gatatoma@yandex.ru

VJIK 001
T'EPAKJIUT-TETEJIb U ®U3UKA

IHocseawmaemcs kynomy Connya
«DieGelehrten (- Yuénwix.Peo.) moscro nooums
MOJIbKO ux opyycuem, m. e. yumamamuy [8.46]

Tspkénast TpPOMBIIIJIEHHOCTh MOBJEKIA 3a co0oi OypHOE pa3BUTHE HAYKH, KyJbTYpbl U CO37Aaja
30Xy COLMAJIbHON peBomony. PopMuUpyeT HAyYHOE, TUAJEKTUIECKOE MBIIIJIEHHE.

OynnameHTanbHbie OTKpeITUA B MaTematuke (M. Heroton, JleiiOnun, H. JloGaueBckuii, bosit),
¢unocopun, moruke u ucropuu (I'erens, K. Mapkc), momurudeckoit sxonomuun (K. Mapkc), meauimne
(Urnaun3emmensseiic), 6uonoruu (Y. Hapsun), xumuu (. MenneneeB), dusuonoruu (M.I1. ITaBrnos),
¢usuke (A. DiiHmreiiH), nmonutuke, sKoHOMHKe (B. Jlenmn), ncuxomorum (JI. Bwirorckuii) yxe He
YKJIa/IbIBAIOTCS B PAMKH MPUHLMIIA MBIIUIEHUS APUCTOTEIS.

Hactynun rnmyOokuii Kpu3uc B HAyYHOM TEOpUHU YUYEHBIX, (HIOCO(OB, MEAAroroB, MOJUTHKOB.
Paszan CCCP, 3ak0HOMEpHBIN Pe3yabTaT MOJIUTUKU CTAIMHU3MA, IPUBEI CHOBA K IIPUHLIUITY PEIUTHO3HOTO
MBIIIIJICHUSI.

Kpusuc paGouero nBMXEHUS, HAyKH, KYJIbTYpPbl, HOJUTUKH OCTPO CTaBUT BOMPOC O MPHUPOJE U
CYUIHOCTH €CT€CTBEHHOW, HAYYHOW TEOPHH.

[Ipenucnosue

«BxiII0YMBIIMCH B ONMCAHHYI JHUCKYCCHIO, OH TOBOPWJ, YTO «IUAJIEKTUKH» JOJKHBI «Ha Jele
JI0Ka3aTh, YTO OHM, MPUMEHSSA IUATIEKTUUYECKOE MBIIIJIEHUE, TUAJIEKTUYECKUM METOJ, B COCTOSHUU NONTH
Jlajbllle, CKOpEe, C MEHbIIEH 3aTPaToOM TPy1a, YeM T€, KOTOpPbIE UAYT UHBIM IIyTEM. ECIIM OHH 3TO TOKaXYT,
TO 3TUM 0e3 BCsAKOM OopbrObI, 0e3 m3aMIIHed OecryioqHONH OCKOPOUTENbHON MOJEMUKH JUATICKTHUECKUI
METO]1 3aBOIOET ceOe CBOE MECTO B ecTecTBO3HaHMU. EcTecTBoucHbITaTENh NMpEXe Bcero He ymnpsMm. OH
MIOJIB3YETCS CBOUM TENEPEIIHUM METOJIOM TOJBKO U €IUHCTBEHHO IIOTOMY, YTO €r0 METOJ €CTb METOJ
€IMHCTBEHHBIN. Takoro ecTecTBOMCHBITATENSI, KOTOPBIN KeJall Obl MOJIb30BaThCs XYM METOJIOM, a He
Jy4lIUM, HET Ha cBeTe. JloKakuTe Ha Jiene, 4To JUAIEKTUYECKUI METOJ BEAET CKOpee K LENH, - 3aBTpa ke
BBl HE HAWJETE HU OJTHOTO €CTECTBOUCTIBITATENS HE quanektukay (Camoiinos A.@. JlnanexkTuka npuposl 1
ectectBo3Hanue // [Ton 3HameneM mapkcusma. 1926, Ne 4 - 5.C. 81)» [4.52].

Jokaxkute Ha Jejie, YTO AUAJIEKTHYECKHUI METOA BEAET CKopee K IeJId, - 3aBTPA Ke Bbl He
HalAéTe HM OJHOTO eCTEeCTBOMCIBITATE/ISI He JUAJIEKTHKA!!

«IBPUCTUYHOCTD TE€reJIEBCKUX METAPU3NUECKUX «CIEKYIISIHi» Oblla 0CO3HAHA TOJIKO B Hayaie
XX Beka, koraa ¢uznk A. DHHIUTEHH cO34all TEOPHUIO OTHOCHTEIBHOCTH, OOOCHOBAB CYILECTBOBAHUE
€IMHOTO TTPOCTPAHCTBEHHO-BPEMEHHOT0 KOHTHHYyMa. Ha cerousmHuii 1erp oOmenpu3Hano, 9yto [ erenb
3a10ar0 10 A. DUHIITEHHA, OTKPBUI, HCXOJS U3 COJEp)KaHUs CBOEH MeTa(pU3MKH, CyIIECTBOBAaHHE TAKOTO
KOHTUHYyMay» [1.47].

I'erens nmouty Ha cTO JIEeT onepexaeT A. DUHIITEHHA.

[Touemy?

['erenp MBICTUT CTpaTErHMuecKd, WIS OT BCEOOIIETO, YU€HBIM K€ MBICIHT TAKTHUYECKU, UIET
«vaneive Tmaramu» [20.131] oT emuHUYHOTO K BceoOmiemy. B ToM W 3amada WCTOpHH: TOKa3aTh, YTO
YYEHBII MBICIUT CTUXUMHO TUAJIEKTUYECKH, a ['eresib MBICIUT CO3HATEIBHO AUANEKTUYECKH, T. €. YUEHOMY
yxe He oboiTrch 0e3 ['erens. Tem Gosee, 9TOOBI BBIMTH U3 OCHOBATEIBHOTO KpU3Kca YIEHBIM, Prtocodam,
MOJINTUKAM HE0OXO0JIMMO CBOM MpPEIMET UCCIIE0BaHUS OXBATUTh HCTOPUUECKU.

«K nmanexkTudeckoMy NMOHUMAHHIO MPHUPOIBI MOXHO TPUNTH, OyAy4d BBIHYKICHHBIM K ITOMY
HAKOIUISIOIMMUCS (PaKTaMu €CTECTBO3HAHMS; HO €r0 MOXKHO JIeT4e IOCTUTHYTbh, €CIIU K AUAJICKTHYECKOMY
XapakTepy 3TuX (PakToB MOJAONUTH C MOHUMAHUEM 3aKOHOB JTMATIEKTHUECKOTr0 MbIIIUIeHHs. Bo BCskoM citydae
€CTEeCTBO3HAHKE MOJJBUHYJIOCh HACTOJBKO, YTO OHO HE MOXKET YK€ U30eKaTh THaJIEKTHYECKOr0 0000IIEeHHs!.
Ho ono oGreruut cebe 3TOT mporiecc, eciau He OyAeT 3a0bIBaTh, YTO PE3yJIbTAThl, B KOTOPBIX 0000IIaI0TCs
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JAHHBIE €T0 ONbITA, CYyTh MOHATUSA U YTO UCKYCCTBO OIIEPUPOBATh MOHATUAMHU HE €CTh HEYTO BPOXKIAEHHOE U
He Jaércs BMecTe C OOBIACHHBIM, IOBCEIHEBHBIM CO3HaHHMEM, a TpeOyeT NeHCTBUTENBHOTO MBILIUICHUS
(KynbTypbl U JUCUMILIMHBI MblnuieHus. - B.K.), koTopoe Toxxe mmeeT 3a coOON AOITYH0 3MIMPUYECKYIO
UCTOPHIO, CTONIb K€ JUIMTENbHYI0, KaK M HCTOPHsS SMIIMPHYECKOro HcCCienoBaHus mnpupoasl. Koraa
€CTECTBO3HAHUE HAYYUTCS YCBAaWBATh PE3YJIbTAThl, JOCTUTHYTHIE pa3BUTHEM (UIIOCO(PUN B TEUECHHE BYX C
MIOJIOBUHOM THICSIUENETHH, OHO IMEHHO Oyiarogapsi ’ToMy U30aBUTCS, C OJHOM CTOPOHBI, OT BCAKOM 0COOOH,
BHE €r0 U HaJl HUM CcToAlIed HaTyppuinocoduu, ¢ Jpyrou - oT CBOEro cOOCTBEHHOTO, YHACIEIOBAHHOIO OT
AHIJIMICKOT0 SMITUPU3Ma, OrPAaHHYECHHOTO MEeTOAa MbIuieHus» [19.10-11].

51 0coOeHHO TOPXKYCh IByMsI BEIIaMH, BO-TIEPBBIX, OTKPBITUEM «KBajpaTa “Z”» (OKHO B IIapCTBO
MBICJIM) TIPU J0Ka3arenbcTBe TeopeMsl [Iugaropa, Bo-Bropsix, ®opmysoit Jloruku (¢ 60mbioi OyKBBI), K
KOTOpOM Tak Onu3ko moaxoawin yu€Hele U (urocodsr (Bce atpudyThl @opmynsl Jloruku (¢ Oombroi
OYyKBBI) Y HUX yKe Ha ciyxy (Hampumep 6.143-144)), Ho 6e3 ['erenst 6eccunbHbl ObLITN €€ BCKPBITh.

Ecnu mouck «xBanpara “zZ”» y MeHs 3aHsJI IECTh JHEW B TBOPUECKOM JIMXOpasike, To K Dopmyre
Jloruku (c 6omnbIIol OYKBBI) IIET MOCTENICHHO B PEIICHUU 3a/1ay:

Kenanue - neJn!

Kesanue - npensaTcTBHE - HEJb!

7Kenanue - npensiTCTBUE - PYKAa - 1[eJIb!

Kesanue - npensiTcTBHE - pyKa + opyaue - nHejib!

Kenanue - npensitcTBue - (Kak 0bI pyKa + opyjaue) - pyka + opyaue - meJjib!

Kenanue - npensitcTBue - (Kak ObI pykKa + opy/aue) - pyka + opyaue - ejb - KeJ1aHue...!

'ne xenanue - mpensiTcTBMe = IIPOTHBOpeuHe, J00as 3a7ada; Kak Obl pyka + opyaue =
MBIIIUIEHUE; PyKa + OpyAHe - leJIb = [IPAKTHUKA, IPOBEPKA MBICIH; U BHOBb KeJAHHE... - [IOAYEPKUBACTCS
Kpyrospamenue ®opmyibl!!

W ecnu maremMaTWKy M IICUXOJIOTHIO MBI paccMaTpuBacM Kak Obl pyka + opyaue, TO €CTb
BHYTPEHHE, MBILIUIEHUE, TO (PU3MKY pacCMaTpUBAaeM pyKa + opyaHe - LeJb, TO €CTh BHEIIHE, YyBCTBEHHO,
OMBIT, TPOBEpPKAa HAIIEr0 MBIIUIEHUS Ha INPAKTUKE, «COBIAJCHHE CYOBEKTUBHOIO U OOBEKTUBHOIO,
MpoBepKa CyOBEKTHUBHBIX UIeH, KpUTEpUil 00bEKTUBHON UCTUHBD) [8.198].

®opmyna Jloruku (¢ G6omnpuioi OyKBBI) SIBJISETCS PYKOBOJICTBOM B MaT€pHaIbHOM M JYyXOBHOM
IIPOU3BOJICTBE. MHOI0 NpHUMEHsEMas B HCCIIEIOBAaHUM HCTOPUU YEJIOBEUYECTBA, MCTOPUM MaTEMaTHKH,
UCTOPUU HAYKHU TICUXOJIOTHU, UCTOPUU (PUIIOCOPUHN, UCTOPUU OMOJIOIMH, UCTOPUH (PU3NOJIOTUH, UCTOPUHU
XUMHH. A Takke HENpeMEHHO B (PyHIaMEHTaJbHBIX OTKPBITHAX, U300peTeHuil. C momMoibio PopmyJisl
Jloruku (¢ O0nplION OYKBBI) MHE YJAIOCh BCKPBITh HCTOPHUECKOE Pa3BUTHE MBIILICHUS, TPUPOAY U
CYUIHOCTbH €r0 BHJIOB, IPUPOY U CYIIHOCTh OKTAOPS, €ro Npupoay Kpu3uca.

Yepes Bce OTpaciy HayKH, Yyepe3 BCe 3aJjaud M MX PELIeHUs CBETUTCSA OJMH U TOT )K€ Hay4YHbBIH
My Th TIO3HAHUSI.

«MHoOroe u3 TOro, yto s 3Har0 (MJIM MHE KaKeTCs, YTO 3HAI0) O PelleHHMH 3aa4, BO3ZHHUKIIO
Osarojapst pa3MbIIICHUSM HaJl OTHOCUTENIbHO HEOOJIBIIUM YHUCIIOM BIEUATIIAIOMINX CllydyaeB. YnurTas KHUTY,
criopst ¢ mpusiteneMm, Oeceqys CO CTYIACHTOM WM HaOJro/as 3a BhIpAKEHHEM JIMLl CBOUX CIyIIaTeseH, s
HEOXKUJIaHHO YTO-TO y3HaBaJl U HCIBITHIBAJ UCKYLIEHHE CKa3aTb: «Bbl Takoi *ke, Kak s, Bbl OYEHb YacTO
AeiicTByeTe TaKuUM ke o0pa3oM, kak s». [Ipu3Hatoch, 4TO 3TO OILyIIEHHE «Bbl TaKOW e, KakK sD»
BO3HUKAJIO Y MEHS W TPHU HAONOJCHUSX HAaJ NEHCTBHSMH >KMBOTHBIX, COOAK, MTHIl, a OTHAXKIBI - JTaKe
MBI ..

Xo3siika OBICTPO BBIIUIA BO JBOP, IMOCTaBHJIA HAa 3€MJIIO MBIMIEIOBKY (3TO OblIa MBIIIEIOBKA
cTaporo o0pasia - KJIeTKa ¢ 3aXJIONbIBAIOLICHCs ABEpIel) U KPUKHYJIa CBOEH JouepH, YyToObI Ta MOILIa 3a
KOLIKOM. Mblllib, CHJEBIIAsl B MBIILIEIOBKE, KaXXETCsl, IOHUMaJla CyTh 3TUX MPUTOTOBJICHUI; OHA HEMCTOBO
MeTaJlach 1o KJeTKe, OeleHo HabpachklBaiach Ha MPYThs TO COAHOM, TO ¢ JAPYroil CTOPOHBI KIETKU U B
NOCJIe/IHUI MOMEHT, YJIJa4YHO IPOTUCHYBILIUCH MEX JIBYX KaKHX-TO IPYThEB, UCUE3Ja B coceiHeM node. [lo-
BUJMIMOMY, Ha TOH CTOPOHE MBIIIEIOBKA MEXIY NPYThIMU HALIENCS HECKOJIBKO 0oJiee MIMPOKUIl MPOCBET.
Xo3stiika Kazajach O00ECKypa)KeHHOW TakK >Ke, KaK W TOSBUBIIASICS CIMIIKOM IT03JHO Kollka. Mou ke
CHUMIIaTUM C CaMOro Hayajna ObUIM Ha CTOPOHE MBILIM, TaK YTO s 3aTPYyIHSIICS BbICKAa3aTh CBOE COUYBCTBHE
XO351iKe WM KOIIKE; Mpo cels ke s mo3ApaBisul Mbllb. OHa peminja cepbé3Hyro3ajauy U jJaja Ham
MOYYUTENIbHBIA IPUMED.

NMeHHO TakuM J0J/KeH ObITh NYTh pelleHus 3aaauu! Mbl JOJDKHBI J1€71aTh TONBITKY 3a
TMIOTIBITKOM, TMOKa CJIy4aiHO He 0OHapY UM HEOOJbIIYIO Pa3HHIly B BEJIMUMHE OTBEPCTUH, OT KOTOPOU BCE U
3aBUCHUT. MBI IOJKHBI pa3HOOOPA3UTh CBOU MOMBITKH TaK, YTOOBI MOJTYYUTh BO3MOXXHOCTh M3YYHTh 32124y
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BcecTOpOHHe. Benb MBI He MoO:KeM 3apaHee 3HATh Ha KAaKOW CTOPOHE PACIOJIOKEHO TOeAHMHCTBEHHOE
YyTb-4yTh OOJIbIlIEE APYTUX OTBEPCTHE, CKBO3b KOTOPOE HAM yJIACTCSl MPOTHUCHYTHCSI.

OcHOBHOI1 MeTO1l, IPUMEHsIeMbIii IPM pellleHu! 3a1a4 JIAbMH M MbIIIAMH, - OAMH U TOT JKe.
IIpo6oBaTh, MpoOOBaTH CHOBA M CHOBAa, P a3 HO OO pa3s MOMBITKH Tak, 4TOObl HE YIMYCTUTH
OJIaronpusTHOW BO3MOKHOCTU. CripaBelIMBO, KOHEYHO, YTO OOJBIICH YacThiO JIIOJIU PEUIAlOT 3a/Ja4yH
Jydllle, 4eM MbIIU. YeloBeKy He Hy>KHO OpocaThCsl BCEM TEJIOM Ha MPeNnsTCTBHE - OH MOXET CJIeNaTh 3TO
MBICJIEHHO; OH MOXET BHOCHUTb B CBOU IONBITKH OOJIbLIIE Pa3HOOOpasus, a U3 HeyJad CBOUX IMOIBITOK
W3BJIEKATh OOJIbIIIE MOYYUTENIbHBIX BEIBOJIOB, YEM MBIIIL (BbIA. MHOM. - B.K.)» [6.260].

®opmyna Jloruku (¢ OONBIION OYKBBI) JEHCTBUTEIBHO OKa3aJlach «BOJIICOHBIM KITFOUOM,
OTKpBIBAIOLIUM Bce aBepu» [6.13].

JI.C. BBITOTCKHH, OTKPBIB B HAYKE IICHXOJIOTHU CBOM «TPEYTrObHUKY», B IpuMedannu Ne 16 mucai:

«16. TlpuMeHeHne MCUXOJOTUYECKUX OPYIUH MOBBIIIAET U O0€3MEPHO PACHIUPSET BO3MOKHOCTH
MOBEJICHHUSI, JIeNasi TOCTYIHBIMHU JUIS BCEX PE3YJIbTaThl pabOThl TEeHUEB (Cp. UCTOPUIO MATEMATUKH U IPYTHX
Hayk)» [5.107].

K coxanenuto, JI.C. Boirorckuii He ycmenl OCO3HaTh, YTO €r0 «TPEYroJbHUK» CyTh Jloruka (c
OonbIiIoi OykBbI), «oOmias (Gopmyrna HayyHoro myTtu mo3HaHusi»!! Brpouem, mroboe ¢yHIamMeHTalbHOE
OTKPBITHE TOM WJIM MHOM OTpaciiv HaykH siBisiercs Jlorukoii (¢ 60:1b1110i1 OyKBBI).

Bsenenue

MBI BXOJIUM B TpPaHAMO3HOE 3aHUE TPUPO/IBIL.

«HakannuBaloTcss U camble, OBITb MOXET, MOpa3uTeIbHbIE (HAKThI: MEPBOOBITHBIE MPEAKH,
OKa3bIBAETCsl, C MPUCTAIbLHBIM BHUMAHUEM CIICIUIIN 32 <«CKU3HBIOY» He0a U ero 3araloYHbIMU «OOUTATEIIMU
- OCJIETIUTENHHO KapkuM auckoM CoiHIa, MUPUAJIaMH CUSIONIUX B TEMHOM HOYM MHOTOIIBETHBIX 3BE3 U 3a
SIPKOM, HO XOJIOJTHOM, C MIPHYY/UTUBO TIEPEMEHYUBBIM JTUKOM JIyHOM...» [2.5-6].

Connie - 310 Bc€. OHO Maru4eckoe - HemocpeICTBeHHO Aaroniee. OHO MUCTHUYECKOE - HOO0 371eCh
OJIHOBPEMEHHO He 371ecb. OHO MaTeMaTtuyeckoe - n0o TouHo. OHo dunocodckoe - OO cpa3y OXBaThIBAET
BCE BEIIH.

«Y3ke maBHO oOpaTwmi Ha ceOsi BHUMaHHE TOT (PAaKT, YTO KOCTSIKH 3aXOPOHEHHBIX, KaK MPaBHIIO,
OpPUEHTUPOBAHBI IO JIMHUU BOCTOK - 3amaj, T. €. UX IOJIOKEHHE KaK-TO YBS3aHO C JIBUJKEHUEM COJIHLA...
ConoctaBUB 3TO C COJIHEYHON OpueHTauuen KocTakoB, A.ll. OxknagHUKOB BBIABUHYJ MIPEAIOJIOKEHHUE, UYTO
3/1€Ch MBI y>KE€ UMEEM JIEJIO C 3a4aTKaMU COJIHEUHOTO KyJibTay [3.68].

ComHedHOe KpyroBpamieHHe - TiepBas (GopMa HACOJOTUH YEIOBEYECTBA, PYKOBOJICTBO K
MaTepuaIbHON U TyXOBHOU JEATEIBHOCTH.

K xynpry ConHIa NEnepHbIil YeloBeK MPUIIEN JaJeKO HE CIydailHO, K TOMY €ro ThICSUEIETHS
Bella JIOTHKA Bellei.

[Iepsoe Hauano

«UYTto uccneaoBaHre HaYal YMO3AKIIOUEHUS TaKXkKe ecTh Jeno guiocoda, T. €. TOro, KTO U3ydaer
BCSIKYIO CYIIIHOCTh BOOOIIIE, KAKOBa OHA OT MPHUPO/BI, - 3TO sicHO» [7.125].

«"IlepBoe Hauan0" 3a0BITO U U3BPALIEHO HICATU3MOMY [8.264].

«To, uT0 ecTh mepBOe B HayKe, JOJKHO OBLJIO OKa3aThCsl W UCTOPHUYECKH TEepBBIM» [8.95]. A
«HUCTOpHS - 3TO I HAC BCE...» [9.592].

OO6e3psiHa xkenaer. JKenanue - HaXOIUTHCS 3/1€Ch OAHOBPEMEHHO HE 37ech. OHa CTpeMuTCs K
CBOEH II€JIM, «IOJBEPKEHO NPEMSATCTBUAM U JaK€ HaTAJIKUBAETCd Ha HEBO3MOXKHOCTHY [8.196].
[pensarcteue!! Hampsokenwe! IlepexuBanne. Ona BbIXOOUT u3 cebs, 3a cBow mnpexaensl! Kpuuwmr!
becnokoiiHo Oeraer Tyna u croja! XBaTaeT NHOMNAaBIIME MOJ PYKy Cly4aiHble NpeaMeTsl U XaOTUYHO
paszbpackiBaeT ux mo cropoHaMm. CiaydailHO MOIAB B CBOIO 1I€Jb M II€7h cama npuiuia Kk ooe3psHe!! Ona
ycnokounack. OO0e3bsiHa «CayualiHO CXBaTWiIa MajKy B TO BpeMs, KOTJa IO COCEACTBY JIEKal IUION,
KOTOPOTO HEJb3sI OBLIO TOCTATh HHBIM criocooom» [10.247].

3nech Beé!!

B cBEpHYTOM BHJIE BCS UCTOPHUS YEJIOBEUECTBA.

Bcro uctoputo yenoBeyecTBa Mbl pacCMaTpUBaeM KakK MOCTOSHHO BO3HHUKAIOIIME 3a/layll U UX
paspemienue. Mictopust «Be4HO cOo34a€T 3TO MPOTUBOPEUYHE U BEYHO MPEOO0IEBAET €r0 U COBIAAAET B HEM C
camoii coboii» [8.177].

MarepuanbHOW JEATEILHOCTBIO 00€3bsHBI poxkmaeTcs u (opmupyercss Dopmyna Jloruku (c
001b11101 OYKBBI):

Kenanue - npensitcTBue - (Kak ObI pyKa + opyAue) - pyka + opyame - ejb - xKeJ1aHue...!
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OHa (1 9emoBeK TOXKE) 3TO HE OCO3HAET, HO OECCO3HATEIIBLHO ATO JIEeTIaeT.

«NB| Ina I'erens oelicmeosanue, mpakTuka eCTb 1o02udeckoe "3saxnw yeH ue", purypa
norukd. M sTo mpaBpal... mpakTUKa 4eloBeKa, MUJUTHAP/BI Pa3 TOBTOPSSCH, 3aKPEIUISIETCS B CO3HAHUU (B
6eccosnarenbHoM!! - B.K.) yenoBeka ¢urypamu jgoruku. OuUrypsl 3TH UMEIOT MPOYHOCTh MPEIPACCY/IKa,
aKCMOMAaTHUYECKUH XapaKTep UMEHHO (M TOJBKO) B CHITY 3TOTO MUJUTHAPHOTO TIOBTOPECHHUS.

l-as mocwunka: 6nacas yenv (CyObeKTHBHAs 1IeNb) VersusoeticmgeumenvHocms  ("BHEIIHAS
JEHCTBUTEILHOCTS")

2-as MOChUIKA: BHEIIHEee cpedcmao (opyaue), (00BbEKTUBHOE)

3-psl TIOCBUIKA, CHpEYb BHIBOJ: COBIAJCHUE CYOBEKTHBHOTO H OOBEKTUBHOTO, MpPOBEpPKa
CyOBEKTHUBHBIX HJIeH, KpUTepUil 00bEKTUBHOM UCTUHBD) [8.198].

MartepuanbHas JeATENbHOCTh 00€3bsiHbl (opMHUpyeT €€ MO3r, a 3HAuYUT M HJCAIbHOE.
«..neanpHOoe e€cThb HE YTO HHOE, KaK MaTepHaJbHOE, MEPECa)KEHHOE B YEJIOBEUYECKYI0 TOJIOBY H
npeobpazoBaHHoe B Hew» [11.21].

«BozneiicTBys mocpeacTBOM 3TOro JBMkeHus (pyka + opyame!! - B.K.) Ha BHemHio0 npupony u
u3MeHss €€, OHa B TO )K€ BpeMsl U3MEHSET CBOIO COOCTBEHHYIO Mprupoay. OHa pa3BUBaeT APEMITIONINE B HEH
CHJIBI ¥ TIOJIYMHSIET UTPY ITUX CHJI CBOEH cOOCTBeHHOM BitacTu» [11.188-189].

Kpyrospamenune @opmyssl Jloruku (¢ 60b110# OYKBBI) €KETHEBHO, €KEYACHO THICSUEICTUIMH
coBmajaer ¢ kpyroBpamieHueM CoyiHIIa M TeM CaMbIM MPUBOJIUT MEIIEPHOTO YEJIOBEKa K KyJbTy COJHIIA,
MIEPBOTO, B TEJIECHON 000JI0YKE, BHIPAKECHUS UAEO0JTOTHH.

Busl MbliieHus

MpllieHre TOXKE pa3BUBAETCSl UCTOPUYECKH U MBICIb UMeeT (OpPMBbI OT MPEICTaBICHUS U 10
TIOHSTHSI, «BCE CBOIATCS K (hopme nowsamusy» [12.94].

«CrieKynITHBHAs JTOTHKA COACPXKUT B ceO€ MPeNIIeCTBYIONIYIO JIOTUKY U MeTahU3UKy, COXpaHseT
Te *e camble (OpPMBI MBICIM, 3aKOHbI M IpPEIMEThl, HO BMECT€ C TeM pa3BUBAeT MX JaJblle M
peoOpa3oBBIBACT UX C TIOMOIILIO HOBBIX KaTeropuii» [12.94].

IlepBasi manka (kameHb) ¢GopMupyeT Marumdeckoe Mbinuienue. IlepBas, dyBcTBeHHas Qopma
MBIIUTCHUSI, MBICTH. EI0 Tonb3yercss HOBOPOXAECHHBIA M JkeHIMHA. CBOMM ITayeM OHHM MarmdecKd
BBI3BIBAIOT JKEJIAEMOE U OHO SIBJIIETCSI UM. B3pociblif xkenaemMoe HIET I71a3aMu U OHO MPEACTAET Mepes] HUM.
Marundeckoe MBIIIIJICHHE HETTOCPEICTBEHHO, YyBCTBEHHO. BooOpaskeHue u ectb Mmarnieckas (hopma MbICITH.

«Boobpadicenue ecTb CIOCOOHOCTb IMPEACTABIATH MPEIMET TaKXkKe U 0Oe3 e20 Npucymcmeusi B
cozepranum» [13.110].

HcTopuyeckl MMEHHO Marumyeckoe MBIIUICHHE CO37aéT BIIEPBBIC HJICOJOTHIO. «Y’K€ JaBHO
oOpatui Ha ce0si BHUMaHHE TOT (DAaKT, YTO KOCTSKH 3aXOPOHEHHBIX, KaK IMPAaBHJIO, OPUEHTUPOBAHBI IO
JMHUM BOCTOK-3amaJl, T. €. UX MOJIOKEHHE KaK-TO YBA3aHO C JBM)KEHUEM COJIHIA. ...37€Ch MBI YK€ UMEEeM
JIeJI0 € 3adaTKaMu CoJHeYHOro KynbTa» [3.68]. Jlormka (c Oombinoil OykBbI) O€CCO3HATENIBHO, HO
He00X0IMMO BOILJIOIIAETCS COJIHEYHBIM KPYTOBpPAILIECHUEM U MTPUIAETCS OTHIO CYLIECTBEHHOE 3HAYCHHE.

N300peTenne orusi (GopMupyeT MHCTHYECKOEe CO3HAHHMe, KOTOPOE IPOHUKAET B JIpPYyroe, 3a
YyBCTBEHHBII MUD, T7Ie HeObITHE UTPaeT OoJiee CYIIECTBEHHYIO POJIb, HEXKENIN ObITHE.

«CoOBITHS HApacTalOT U COBEPILAIOTCA MO 3aKOHaM, KOTOpbIE He 30ech - Ha CIIEHEe, a mam - 3a
KyJIUCAMH, UX JIOTUKA mam, OHU NMPUXOJAT ommyodd. 31e€Ch OHU HETOHSTHBI, 3/IeCb OHU HE UMEIOT KOpHEH,
npuyrH coObITHi. KOpHM WX W TPUYMHBI 3aJI0KEHBI HE 37IeCh - HU B XapaKTepax repoeB, HU B JIOTHUKE
He0o0X0IMMOCTH X012 coObITHIY [14.262].

«pyrumu ciioBaMH, YMCTBEHHasi XH3Hb TEpPBOOBITHBIX JIONEH (a clemoBaTeNbHO, W HUX
COLMAJIbHBIE MHCTUTYTHI) 3aBUCUT OT TOTO OCHOBHOT'O M NIEPBOHAYAIBHOTO (paKTa, YTO B UX MPEACTABICHUAX
YyBCTBEHHBIN MHUP ¥ MUP «HHOI» COCTABIISIFOT HEYTO equHOoe. COBOKYITHOCTD HEBUIUMBIX CYIIECTB /ISl HUX
HepasJielbHa OT COBOKYMHOCTH CYIIECTB BUIAMMBIX. «MHOW» MHp J1laH HE MEHEe HEMOCPEICTBEHHO, YeM
BHUJIUMBIA, OH 00JIafaeT OOJBINEH NeHCTBUTENLHOCTRIO M BHYIIAET Oojiee cTpaxa. [loaTomy OH B OoJbIei
Mepe BajieeT UX QYUIONH M OTBpAlllaeT MX CO3HAHWE OT aHAJIM3a U BBUICHEHUS TeX JaHHBIX, KOTOPbIE MbI
Ha3bIBa€M OOBEKTHBHBIMU. 3au€M BCE 3TO, KOJIb CKOPO JKU3Hb, YCIIEX, 3J0POBbE, CTPON MPUPO/Ibl, HAKOHELL,
3aBUCHUT B KaXKIbIM TaHHBI MOMEHT OT MUCTHYECKUX cuii?» [15.305].

OroHb ABISIETCS BOIUIONMICHHEM CaMOH 10 ce0e CYIIHOCTH MBIIUICHHS. J{MKaph ¢ MEpBHIX IIaroB
CBOEU MaTepUaIbHOW JESATEIBbHOCTH YIapsul KaMeHb O KaMeHb M HaOJI0Jal BBICEUYEHHE HMCKPBI, HO 3TO
SIBJICHUE y HEro OBbUIO J0JITO€ BpeMsi MOOOYHBIM, B cebe, He mis cebs. M Tombko HEmocpeacTBEHHO
MOCTaBJIEHHAs IN100anbHas UCTOpUYECKas 3aj1a4a nepes HUIM OCBOUTb, 00KUTh MOBEPXHOCTh 3eMJld (B TOM
9rciIe W BOJHYIO) TNPHUHYXKIAET K HW300pPETEHUIO OTHSA M CO3HATEIHHOMY, II€JICHANIPABICHHOMY €ro
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IIPUMEHEHHUIO.

U ecnu o6e3bsiHa K NepBoi najike (KaMHI0) npuoderaer ciaydaiHo, 6ecCO3HATENbHO U MOCTEIEHHO
dbopmupyer e€ B opyane, TO U300pETEHUE OTHS SBISIETCSI KOJIOCCATIBHBIM IIIaroM POKJICHHSI TIEPBOM MBICITH,
OCO3HaHMs, YEJIOBEKA, CIIOBHO M3 KOKOHA.

«Ha oronp, - roBopur ['epaknur, - oOMeHHBaeTcsi BCE, U OTOHb - Ha BCE, KaK Ha 30JI0TO
0OMEHMBAIOTCS TOBAphI M HA TOBapbl 0OMeHuBaeTcs 30510to» [11.115].

OOmMeH, peBpalleHue, «mepexoa OT OJHOTO K IPYyTOMYy, a 9 mo camoe 8 a i Ho e» [8.128].

Mslnuienne, «TakuMm o0pa3oM, Kak Obl IUJIaBWJIbHAs I1€4b, OrOHb, KOTOPBIM MOXKHUpaeT
0e3paszIruHoe APYT K IPYTy MHOTOOOpa3ne M CBOAMT €ro K eAMHCTBY» [12.158].

3necy l'erens He ciywaifHO (XOTsI M Oecco3HATeNbHO) NpPUOETaeT K CJIOBaM «IOXHPAET»,
«MHOroo0pasue CBOIUT K eAMHCTBY». OHM yKa3bIBatOT Ha MO3T KaK IPOAOJIKEHHE XKeilyaka. To ecTh: 3yOsl
- MPOJIOJDKEHUE JKETyJKa, PyKU - MPOJODKEHUE 3y00B, MO3I - MPOJODKEHUE PYK U MBILIUIEHUE - KaK Obl
pyxa + opynue.

«Camyto OOJbIIyIO IJIOLIaJh HAa TOM YacTH MOBEPXHOCTH YEIOBEYECKOTO MO3ra, KOTOopas
HA3bIBACTCS JIBUTATENBHON 00JAacThIO KOPBI, 3aHUMAIOT alMapaThl, YOPABISAIOIIKE P y K O H, MaJbLAMH
(0ocobeHHO OONBIIUM U YKa3aTeNbHBIM) U OpTaHaM U P € U U: A3bIKOM, Ty0aMu, TOPTaHBIO.

YeMm Oombllee 3HAYEHHWE MMEET TOT WJIM MHOW OpraH B JEATEIBHOCTH YeJIOBEKa, YeM TOHBIIEe
aHaM3UpPyeT JCUCTBUTENBHOCTh, YEM pa3HOOOpa3Hee ero JBWKEHMs, TeM OOJIbIIe OH JOJDKEH ObITh
IIPE/ICTABJIEH B LICHTPAJIbHOM CTaHLIMU YIIPABJIEHMS - B KOPE TOJIOBHOIO Mo3ra» [16.264].

MucTuyeckoe MbIIIEHHE SIBJSIETCS HAYYHBIM, OTBEYAIOIIHM BCeM TPeOOBAHUSIM pelleHHs
JIO0BIX 3aga4!!

MucTryeckoe MbIIIJICHHE CyTh MHTYyHIHsA!!

««[lo onHOoM Kamie BOABI, - YTBEPXIaJl aBTOP, - JIOTUYECKH MBICISIIUN YEIOBEK CIIOCOOCH
J0rajlaThCsl O CYIIECTBOBAHMM ATIAHTUYECKOTO OKeaHa... Kak JoObIM HMHBIM BHJIOM HCKYCCTBA,
HCKYCCTBOM JEIyKIMM M aHAINW3a MOKHO OBJIA/leTh TOJIBKONOCPEICTBOM [0JINOr0 U KPONOT/IMBOIO
TpyAa...»

- Jla. Y MeHs ecTh CKIIOHHOCTh KaK K HaOJIOACHUSAM, TaK M K JACAYKIHU. A TEOpUH, KOTOPHIE S
U3JIOKUII B CTaThe U KOTOPBIE MOKA3aJIMCh BaM CTOJIb CyMacOPOAHBIMH, Ha CAMOM JIeJIe HMEKT 0JIbIIYI0
NPaKTHYECKYI0 M0JIb3Y - HACTOJILKO OOJBIIYIO, YTO UMH 5 3apadaThiBaio ceOe Ha XJied ¢ MacioMm...

- Bunute au... S cpinuk-koHcynbTaHT... Korna 3tu pedsra 3axofsaT B TYHNHK, OHM 00palaroTcs
KO MHE, U S HallpaBJISI0 UX Ha BepHBI cjief. OHU MPEJOCTABISIOT MHE BCEYJHMKH, M OOBIYHO, C TIOMOIIHIO
CBOMX 3HaHUI B 00/1aCTH MCTOPHMM MIPECTYIJICHUH, 51 IOMOTal0 UM pa3odpaThes. Mexy IpecTyIUIeHUSIMH
(mo6siMu 3amavamu!! - B.K.) cymectByer npodHoe poaoBoe CXOACTBO, U KOTJa Bbl JOCKOHAJIbHO
OCBe/IOMJIEHBI BO BCeX MOAPOOHOCTAXOTHICAYAX OJHOTHIHBIX MPeCTYNJIeHUH, OblI0 Obl CTPaHHO, €CIIU
OBl BBl HE pa3rajiajiv ThICIYy NIEPBOE. ..

- He xorute nu BBl CKa3aTh, YTO CHOCOOHBI, He BBIXOASA M3 KOMHATBI, PACIyTaTh KIyOOK, C
KOTOPBIM HE CIIPABWIIACH JIPYTHE, BUACBIINE BCE CBOUMHU TIa3aMu?

- IMeHHO 3TO s M XOuy CKa3aTb. Y MEHs €CTb MHTYMIHUSl HA MOAO0HbIe BemM (BbII. MHOH. -
B.K.)» [17.20-22].

VY llepnoka XoaMca MUCTUYECKOE MBIIILIEHHE!

«Boobpadxcenue ecTb COCOOHOCTH IMPEACTABIATh MPEAMET TAaKXKe U 0Oe3 e20 Npucymcmeus B
co3epuanum» [13.110].

IpuHIMT MECTHYECKOT0 MBbILLIEHHUS - 31eCh O/ITHOBPEMEHHO He 3/1ech!!

«Pa3nBoeHne eJMHOTO U MO3HAHUE MPOTUBOPEUMBBIX YacTel... €CThb ¢ y m b (OJHA U3 OCHOBHBIX,
€CIIi HE OCHOBHAas, OCOOCHHOCTEW WJIM YepT) IHAJCKTHKH. Tak MMEHHO CTaBUT BOmpoc H lerenb
(Apucrotens B cBoeil "Metadusuke" MOCTOSHHO 6 b € m ¢0KOJIO U bopemcst ¢ IepakmuTom respectivec
TePaKIUTOBCKUMHU UaesMu)» [8.316].

N300perenne kojeca ¢GopMuUpyeT MaTeMaTHdeckoe MbIllLieHue. Tperbs rinoOanbHas 3aaaya
4eJI0OBEUeCTBA IIOCTaBJIIEHHAas HCTOpHEeH - ocedaocTb. CTpOUTENbCTBO JKWIbA, NHpaMHI, T. €.
NepeTacCKUBaHUE TSHKECTEH MPHUHYKJAeT YeJOBEKAa K HCIOJIb30BAHUIO KAaTKOB-OPEBEH M OHU IOCTENEHHO
MPUBOJIAT K U300pETEHHIO KOJIeca.

Koneco mo cBoeill cymHOCTH, Kak M OrOHb, Maruueckoe M Muctuueckoe. OHO sBIsSETCS
BOIUIOILIEHUEM KyJIbTa COJHEYHOI'O KPYTIOBPALIEHHs, CMEPTh OJHOBPEMEHHO BOCKpPELIEHHWE, HAaXOAWUTHCS
3/1€Ch OJJTHOBPEMEHHO HE 3/1eCh €CTh JIBUKEHUE KoJieca, HEObITHE PAaBHO OBITHIO.

Bonbmme paccrosiHMS TEpBOW [MBWIM3AMM  TpeOOBalM WHOTO YIpaBlieHHs. Bo3HuKIa
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MOTPeOHOCTh HECTH AYIITY, YKa3, BOJIIO ¢apaona. Ha 3Toit ocHOBe n300peTacTcsi MMCbMEHHOCTb.

[TucbmMeHHOCTh cama 1o ce0e poAusIach 3a THICSUENETUs] paHee NMEepBON LUBWIN3ALMYU, HO B HEH
emé He ObUIO HYXIIbI IIMPOKO IPUMEHSTh U PAa3BUBATh.

BbI3pIBaTh AYXOB NPEIKOB JUIsl MEPBOOBITHOIO 4eJIOBEKa TO ke camoe, 4to Juist [lmatona
«BOCTIOMHUHAHME O MPOIJION KU3HWY, a JUIsl HaC ucTopus!

«MHTEepecHy0 HaxonKy chenanu apxeosoru B 1887 r. mpu packonkax B newmepe Maca'Asuins B
npearopbax IlupeneeB. OHu oOHapyXmnu OOJBIIOE KOJUYECTBO OOBIKHOBEHHBIX PEeYHBIXTaJICeK,
NOKPBITHIX PUCYHKaMHU (puc. 1), clenaHHBIMH KPacHOM Kpackoi (cuMmBoiusupymomeid kposb. - B.K.).
Pucynkn ObUTM HECIIOKHBI, HO Pa3HOOOpa3HBl. DTO KOMOMHALIMHU U3 TOYCK, OBAJIOB, YEPTOUYCK, KPECTOB,
€JI04eK, 3UIr3aroB, peméToK U T. I. HekoTopble puCyHKH HANOMHHAJIM OYKBBI JJATUHCKOTO U I'PEYECKOro
an¢aBHUTOB.

Ena nu apxeomorm cmornu Obl pasrajaTh TaliHy Trajek, ecJd Obl He HallLIM CXOACTBA
cnogo0HbIMHM (1 cHOBa «Pa3nBoeHue enuHoro...» [8.316]. - B.K.) pucynkamu Ha KaMHSIX Y aBCTPaTUHCKOTO
IUIEMEHHU apyHTa, CTOSIBIIETO HA BeChbMa HU3KOM cTymeHH pa3BuTHsl. ApyHTa umenu ckinaisl (Ilepsbie
oubmmoreku! - B.K.) packpalnieHHbIX rajiek Win IepeBsIiek (1 OnaTh-Taku pyka + manka (kamens)! - B.K.),
Ha3bIBAEMBIXUYPUHIAMU. ApPYHTa CUMTAJIM, YTO IOCJIECMEPTH 4YeJ0BeKa ero Aylia mepeceisercs B
yypuHry. Kaxmerii apyHTa UMeN CBOIO YypUHTY, BMECTHJIMIIE AYIIH €r0 MpeaKa, CBOHCTBA KOTOPOrO OH
yHaciea0Ball.

Uypunru xuBbix 1 yMmepmux (nocee! - B.K.) xpanunucey B nemepax ¢ 3aMypoBaHHBIM BXO0JIOM (B
ocobom mecre! coBepuieHHO cekpeTHo! - B.K.), M3BeCTHBIX TONBKO CTapukam, KOTOpbIE C OCOOBIM
BHUMaHHEM OTHOCWINCH K 4YypHHram. Bpems oT BpeMEHM OHM NEpPECUUTHIBAIN UYPHHIH, HATUPAIH HX
KpacHOH OXpoii - IBETOM KH3HH, CIIOBOM, OTHOCHJIUCh K HUM KaK K PEJTUKBUSIM.

CrnoBa «ayx» WM «Iylia»y B TPEACTABICHUU TEPBOOBITHBIX JIIOJIEH CBSI3BIBAIMCH C
oayuieBJieHMeM Bceil mpupoabl. [locTeneHHO pa3BUIMCh PEIMTHO3HbBIE MPEICTABICHUS O JyXax 3€MIIH,
COJIHIIA, TPOMa, MOJIHUM, PAacTUTENbHOCTH. [lo3ke Ha 3TOM mouBe BO3HMK MU} 00 yMHpaOMIUX H
BOCKpecammx 0orax.

C pa3jioxkeHueM NepBOOBLITHON OOIIMHBLI, BOBHUKHOBEHHEM KJIACCOB M PadoBJIajleIbYeCKUX
roCy/1apcTB NMOSIBWINCH HOBBbIe (JOPMBI PeJIMTHO3HBIX NpeacTaBiaeHuil. Cpeay 1yxoB B 00KeCTB JIIOAU
CTAJIM BbIAEJATH IIABHBIX, KOTOPbIM NMOIYMHSAIOTCH Apyrue. Bo3HUKIM MU(DBI O POACTBEHHOMH CBSI3M
napeii ¢ 6oramm (Torza TOJbKO-TOJIBKO 3apoxaaeTcs peaurus cama mno cede! - B.K.). B rocnoactyromeit
BEpXYIIKE O0OIllecTBa MOSBUINCH MNpodecCHOHANbHBIE JKpelbl, CIYKMTeJH KYJbTa, KOTOpPbIE
WCIOJIb30BAJIH PEIIUTHIO B MHTEPECax IKCIUTyaTaTopoB (BbLI. MHOML. - B.K.)» [16.30].

@
(ffb

Pazpucopafiuple raibkd, HalijleHHBIe B memepe Mac 1’A3uib
Ha Tepputopun MpaHuuu.

Puc. 1 (B3st u3 16.30)
YroObl KHUT'a OTKPOBEHHO, JTIIEBHO 3arOBOPUIIA, K HEM OTHOCATCS 0J1aroroBeHHO M TPEneTHO, U0
JyIlIa MPapoaUTEIbHULBI YeI0oBeYeCTBA. KTO HE UNTAaeT KHUT U HE UTPAET, TOT U HE MBICIIHT.
IIncemennocTh (Gopmupyer ¢uiiocodpckoe MbIILIEHHE, KIIOUCTUHE «TEHb TEHW», Kak TOBOPUT
Fammer» [14.268].
«HyxHo, Bpouem, cka3aTh, YTO MO3HAHUE MBIIUIEHUS KaK YUCTO CYObEKTUBHOW NESATEIHLHOCTH
YK€ JIelaeT 4eCTh YeNOBEKYy M IPEIACTAaBISICT [UIsi HETO HMHTEPEC; YENOBEK OTIMYACTCS OT >KMBOTHOIO
MMEHHO TE€M, YTO OH 3HAET, YTO OH TaKO€ U 4TO OH JenaeT. Ho ¢ Ipyroil CTOPOHBI, MOKHO TAaK)K€ CTABUTH
BBICOKO JIOTMKY KaK HayKy O MBIIUIEHUH, ITOCKOJIBKY €IWHCTBEHHO JIMIIb MBICIb MOXET Y3HATh
BbICOYAiIIEee, UCTUHY. Eciu, cienoBaTenbHo, HayKa JIOTUKU PACCMATPUBAET MBILIJICHUE B €r0 AeATEIbHOCTH
U B €ro NpoJyKTax (a MbIIUICHHE HE €CTh OeccoaepkaTellbHas AesITeIbHOCTb, HOO OHO NMPOU3BOAMUT MBICIH
U MBIC/Ib KaK TaKOBYI0), TO €€ COJEepXAaHHUEM SBIISIETCS CBEPXUYBCTBEHHBIH MHUp, U, 3aHUMAsICh €10, MBI
npeObIBaeM B 3TOM MHUpe. MaTemaThka UMEET eI0 ¢ abCTpaKIUsIMU YKCIia U MPOCTPAHCTBA, HO MOCIEIHHE
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BCc€ eIl€ MpEeACTaBIAIOT COOOM HEYTO YYBCTBEHHOE, XOTS 3TO YYBCTBEHHOE a0OCTPAKTHO U HE HUMEET
HaJIMYHOTO ObITUS. MBICTH MpPOMIAeTCA TaKKe M C 3TUM IMOCJIEIHUM OCTaTKOM YYyBCTBEHHOT'O M CBOOOJIHO
npeObIBaeT y caMoil ce0si, OHAa OTpPEeKaeTCs OT BHEIIHEH M BHYTPEHHEH UyBCTBEHHOCTH, YCTPaHSET BCE
0COOEHHBIE MHTEPEChl M CKIOHHOCTH. [T0CKONBKY JIOTMKA CTOUT Ha 3TOM MOYBE, Mbl JOJKHBI LIEHUTH €€
BBIIIIE, YEM 3TO OOBIKHOBEHHO Jenato» [12.110-111].
MpbicJIb IPOIIAETCS € MOCTCAHUM OCTATKOM YyBCTBEHHOT0!!
B nneansHOM Mupe uMmeeTcs BCE TO JKe caMoe, 4To M B MaTepraibHoM, Toibko KAK BbI!!
HeobiTHE Kak ObITHE!!
He ciyvaiino mareMaTHkH U pumocodpl OECCUIIBHBI PEIINTh allOpuK 3€HOHA, MO0 OH MX CTPOMII Ha
OCHOBaHUU MEPexXoJa UyBCTBEHHOI'O B MBICIUMOE.
AXWIIT ¥ yepenaxa
Matematuku 1 punocodsl He TOHUMAIOT MPUPOABI M CYIIHOCTH anopuu 3eHOHA «AXUILT He
JIOTOHUT Yepernaxmy.

b 0 kool abssb Bt

fﬂ ‘ - M———— 8

W } 0 } /g

Puc. 2

«KommoropoB, KCTaTu, HEOJHOKPATHO BBICKA3bIBAJ MBICIb, YTO CICAYyET M3y4daTh T€ HAOPOCKH,
KOTOpHBIE JeNaeT Ha Oymare MaTeMaTuK, 3aHUMAasiCh CaMbIMU a0CTPaKTHBIMU MOCTpoeHHsIMH. M3ydaTh Hato
Jake Te JBUKEHHS MallbllaMU, KOTOphlE MaTeMaTUK B 3TO BpeMs mpou3BoAuT. Koamoropos momarai, 4ro
3TO MOKET OBITh TIOJIE3HBIM U JJII MATEMATHKH, U JUIS TIcuXxoiorum» [18.462].

Bnauane penienue anopuu 3eHOHa YuTaeM 0€3 yKa3aTeJIbHOTO MaJblia;

«/IBrKymuiicss K 1eNu JOJDKEH CHadajla NPONTH noI06uH)Y TMYTH K HEH. A OT 3TOW IOJIOBUHBI
CHaJayia e € TOJIOBUHY U T. 1. be3 konya» [8.230].

To ectp, B Hamem BHMMaHuu okazanuch ll- IV(cMm. puc. 2) MOMEHTHI ABMXKEHHS AXWIIA K
yepenaxe.

Tounee, Axunn yoezcaem om uepenaxu (cmepmu!)!!

[ToaTomy «AXuiul U He TOTOHUT yepenaxu. “CrHavana 1/2” u T. 1. 6e3 koHua» [8.231].
A Terneps CleINM 3a YKa3aTelbHbIM NalbleM MaTEMaTHKa:
«JIBHOKYyIIMACA K LIETU» —

U ykazamenvHblil naney mamemamuka MCHO8eHHO docmue yeau!! (cMOTpUM puc. 2 MOMEHT
| iBMKEeHUsT AXuiia), «Mbl IEUCTBUTEIILHO IOHUMAEM ATOT CMBICI B TOT € MMUT, KOTJ[a Mbl BOCIIPUHUMAEM
cioBo» [15.304].

Mamemamuk ne ocoznaém 3mozo, Ho 3mo ox denaem!

CyurHocTh anopuu 3€HOHA = Oblmb 30€Cb 00OHOBPEMEHHO He 30eCb, CMepHb 00HOBPEMEHHO
60CKpeuienue, 3a0aua 00H08pemMeHnHo pa3peuienue!

«Mul dce npunanu, umo ¢ 00HO u Mo Jce épemsa Oblmb U He Oblmb HeNb3A, U HA IMOM
OCHOBAHUU NOKA3AIU, YHO IMO camoe 00cmosepHoe u3 écex nauann!! [7.126].

Yro nmpojenan yka3aTelbHbIN Majgeln MaTeMaTuka?

On mo3Bosuit cede « “nepeimu zpanuuy’»!! [8.231].

MatemaTuk mpecTyIHUK.

OHn Hapywiun KamezopuuecKuil 3anpem 0CHO8HO20 3aKOHA hopmanvHoul nocuku!!

U B 3TOM BCE.

Jlanvneiiwee — monuanve. ..

Anopusa 3enona «Axunn u uyepenaxa» = yHueepcaivbHaa 3aoaua u eé peutenue = Jlozuka (c
001bUI0TL OYKEBY) = ObIMb 30€Cb OOHOBPEMEHHO He 30eCb = «NPOMUEOPEUUs eCHlb CYULeCMEEeHHbLI
momenm nousmusy [8.209].
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Bbixoaut, 4To npu 0CO3HAHUU YEJIOBEK YKa3bIBAeT MAJIbLEM.
B Gecco3naTtensHOM ke (MPU YTEHUH) OH MOJIb3YETCs KAK Obl MaJbIEM.

«OcobenHocTh 3eHOHA - AUajIeKThKay [8.228].

«OH - 3aunHaTeIb AUAIEKTUKI [8.228].

«Y 3eHOoHa MBI TOYHO TaK K€ HaXOJIUM UCTUHHO 00beKTUBHYIO Ouanekmuky» [8.228].

Pa3genenne odmecTBa Ha Kiacchl, paboB U rocmnof, (aKTUUECKU pa3/ieleHue TOJIOBBI U PYK,
dbopMupyeT yke He HaydyHOe, a peJIMrH03HOe, padckoe MbllLIeHHe. EcrecTBeHHbIE OOTM CMEHSIOTCA
cColMaNbHBIM eAuHBIM boroM-OTIOM, 32 KOMM CKpPBIBAIOTCS WHTEPECHl TOCMHOACTBYIOIIEro Kiacca. Bce
3HAYUTENIbHBIE OTKPHITUS U U300PETEHUS Yepe3 COAOKEHNE TBOPLIOB U HAIIPABIISIFOTCS IPOTUB YEJIOBEKA, BO
ums bora. Camo 1o ceGe peluruo3Hoe MbIIIUIEHHE HUYETO HE OTKPBUIO U HE U300peso, KpOMe COXKKEHUS Ha
KOCTpe, 5i71a, KIIMHKA, OPYAUH MBITOK, IMUOHaxa. Bcé cBaToe nis yenoeuectBa Math LlepkoBb nprcBomia
Y BbIIaET OT CBOETO MMEHHU BO cliaBy bora.

[IpyHUMIIOM pPEJNUTHO3HOIO MBIIUIEHUS! SBJIAETCS KATErOPUYECKUH 3amlpeT IpOTUBOpPEUMS,
KOTOPBIM KaTETOPUYECKH 3aIPEIIAET MBICIb, «''TiepeiiTh rpanuiy'» [8.231].

Hecats 6ubneicKkux 3amoBe/ieil To)ke KaTeropruuecKy 3anpearoT «''mepeiitu rpanuiy'» [8.231].

Tsekénas  NPOMBINLJIEHHOCTh — BO3BpallaeT K HAaydyHOMY  MBIIUIEHUIO,  (QopMmupyeT
HAyYHOe,IHAJEKTHYeCKOe MbIILIeHHe, KOTOPOMY COIPOTHUBIISIOTCS He Toibko Matek LlepkoBsb, Teonoru,
HO U yué€Hsble, ¢punocodsl, moautuku. s Hux ['epaknura-I'eresns He CyIiecTBOBaJIO.
Canenpl ucropuu

Ecnu 661 Ham yJanoch OTMETUTh HEOOXOJUMBIE IIArd pa3BUTHsSL UCTOPUHU YEJIOBEYECTBA, TO Kak

OBI 3TO BBITJISLIENO?

3

Cnenpl 3aiilla U MeTJIM, KOTOPbIE OH J€NIaeT Mepes TeM, Kak 3ajeyb, CTPEMSCh 3alyTaTh CBOUX
BparoB, sBJsieTCs rpaduyecKkuM n300paxkeHHeM JI00o0i 3aaun U HayyHbIM IMyTEM e€ pasperienus. bosee
TOT0, TAKOBA U UCTOPHS BCETO YEJIOBEUYECTRA.

I'me ctpenku g0 d (puc. 3) ykaspiBaloT ObITHE, YyBCTBEHHO jaaHHoe, a d-e-F (puc. 3), npbeokok
3aiila, ero JExXKa, BIIETCS HEOBITUEM, CBEPXUYBCTBEHHBIM, IIPUKPBITO MPOCTOTOW» [8.127], ObITHE paBHO
HEOBITUIO, CMEpPTh OJHOBPEMEHHO CIAaceHHWEe, MBICIMMOE, HEBHUJIUMOE, HECIBIIINMOE, HEBBIPA3UMOE,
oTycTOpoHHee! !

«bput0 OB HETPYIHO OOHAPYKUTH 3TO €AWHCTBO OBITHUS U HUYTO... B Kadcoou (KypcuB ['erens)
JICUCTBUTEIILHOM BEIIM UITH MBICTI [8.94-95].

«NBJ|«HeT coBepieHHO HHUYEro, 4TO HE OBUIO OBl CPEAHHM COCTOSITHUEM MEXKIY OBITHEM H
HUAYTOM» [8.96].

®dusnka ABIACTCI MEXKIy ObITHEM U HEOBITHEM, «CpEIHEEe MEK Ty ObITHEM U HeObITHEM) [8.108].

Pemrenne 3amaum ecth MaruuecKkuii BBI30B jKelaeMoro (Kak Obl pyka + opyame) u3 HeObiTus!!
3amaya - CyTh 3a JaHHBIM, 32 OBITHEM.
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[Iepnok Xonmc

«Co BpeMeHM BEJIMKOJIENHbIX paccka3oB KonaH-J[oWs MmOYTH B KaXKJI0W JETEKTUBHOM HOBEILIE
HACTYIIaeT TaKOod MOMEHT, KOTJa UCCIIeJIoBaTellb coOpast Bce (hakThl, B KOTOPBIX OH HYXJIAeTCs 10 KpaiHei
Mepe Uis HEKOTOpod (pa3el cBOei mpoOieMbl. DTH (DAKTBI YACTO Ka)XYTCS COBEPIICHHO CTPAHHBIMH,
HETIOCJEI0BATEIbHBIMU U B LIEJIOM HECBA3aHHBIMU. OHAKO BETUKHUM JI€TEKTUB 3aKJIIOYAET, UTO B JAaHHBIM
MOMEHT OH HE HYXJA€TCS HU B KaKMX JAJbHEHIIMX PO3BICKAX U YTO TOJBKO YHCTOE MBIILICHUE MTPUBEIAET
€ro K YCTaHOBJIEHUIO CBS3U MEXIy cOOpaHHbIMH (akTamMu. OH UrpaeT Ha CKPUIIKE WJIU, Pa3BAIMBIIUCH B
Kpecie, HachnaxjaaeTcss TpyOKoi, kak Bapyr, o FOmurep, sta cBs3p HaiijeHa! OH HE TOJBKO YK€ HMEET B
pyKax oOBSICHEHHE BCeX OOCTOSITENILCTB JIeNia, HO OH 3HACT, KAKUE JPYTHE OMPEACIEHHBIC COOBITUS JOIKHBI
OBUTM CIy4UThbCA. Tak Kak Tereph OH COBEPIICHHO TOYHO 3HAET, TJI€ MCKAaTh WX, OH MOXKET, €CIH eMy
XO0YEeTCsl, UATH COOMpaTh JAajbHEHIINe MOITBEPKICHUSI CBOCH TEOPUH.

VY4€HbIl, ynTask KHUTY MPUPOJIBI, €CIM HAM TO3BOJIEHO OYyJeT MOBTOPUTH ATy OaHaIbHYIO (pa3y,
JIOJDKEH caM HaWTH pasrajky, MOTOMY YTO OH HE MOXET, KaK 3TO YacTO JIeJIaeT HETEPIEIUBbIN YUTATEIb
JIPYTHX TOBECTEH, 0OpaTUThCs K KOHI[y KHUTH. B Hamem ciydae 4uTatrenb - 3TO TOXKE HCCIEI0BATENb,
KOTOPBIN HIIET, KaK OOBSICHUTH, XOTSI OBl OTYACTH, CBSI3b COOBITHI MEXAY c000il. UTOOBI MONYYHTh Jaxke
YaCTHUYHOE peIlIeHHWe O5TON 3a7aud, Y4YEHBIH JOKEH CcOOMpaTh HEYMNOpsAOYeHHbIE (AKThl U CBOUM
TBOPYECKUM MBIIUICHUEM JIe]aTh X CBSI3aHHBIMHU U MOHATHBIMU. Hartra 1enp - B mocieayronmx cTpaHuiiax
omucath B OOMMX 4Yeprax, KakoBa paboTa (U3HMKOB, COOTBETCTBYIOIIAs YHUCTOMY MBIIUICHUIO
uccienoBatesiss. Mbl Oy/ieM TJIaBHBIM 00pa3oM KacaTbCs POJU MBICICH M HIIEH B CMENBIX HCCIICIOBAHUSX,
MMEIOIIUX LENbI0 Mo3HaHue (usuueckoro mupay [20.12-13].

dyHIaMeHTallbHas podiieMa

«[lonmpITKa TPOYMUTATH BETUKYIO IMOBECTh O TalHAaX NPUPOIBI TaK K€ CTapbl, Kak U camo
YelioBedYecKoe MplnieHre. OIHaKO JIUITh> HEMHOTHM 0oJiee TpEX CTOJCTHI Ha3al yIEHbIC HaYaIl IIOHUMATh
sI3bIK 3TOW moBecTu. C TOro BpeMeHH, TO €cTh co BpemeHH [anwiies u HploTOHa, yTeHHe MPOJBUTaIOCh
OBICTPO (ITPOMBIIIUICHHOCTh TMOACTETHUBANIa, HO OTHIOAL HE J0OOMBITCTBO yu€éHBIX. - B.K.). Paspumachk
TEXHHMKAa HCCJIEIOBAaHUS, CUCTEMAaTHUYECKHE METOJbl OTHICKAHUS M W3YYCHHS PYKOBOASIIUX uaeil. bouin
paspelieHbl HEeKOTOpPhIE 3araJIku MPUPOJIbI, XOTS MHOTHE PENICHUS B CBETE JATBbHEUIINX MCCICIOBAaHUMN
OKa3aJIUCh BPEMEHHBIMH U MOBEPXHOCTHBIMU.

Camas pyHgameHTambHast TpoOJieMa, OCTaBABIIASICS B TCUCHHE THICSYH JIET HEpa3peréHHON U3-3a
e€ CII0)KHOCTH, - 9TO Mpobiema JABIKeHUs. Bee MBUKEHMS, KOTOPhIE Mbl BCTpEYaeM B MPUPOJE, - IBUKEHHUE
KaMmHs1, OpPOIIIEHHOTO B BO3/YX, ABUKEHHUE TTOBO3KH, TAHYIICHUCS BIOb YIIHIIBL, - B IEUCTBUTEIIBHOCTA OYCHB
CoxHBL. UTOOBI MOHATH BCE 3TU SIBJICHHUS, JIy4IlIle BCETO HauaTh ¢ HanbOoJiee MPOCTHIX BO3MOXKHBIX CITy4aeB
Y TIOCTETIEHHO MPOJIBUTATHCS K Oosiee cimoxHbIM» [20.13].

IIpoGaema nBukenns!!

Tlopnues y3en

«[Inst unTaTenel NETEKTUBHBIX BHIAYMOK MPUBBIYHO, YTO (DanbIIvBas HUTh 3aMyThHIBAET TOBECTh U
oTAaIsieT €€ paspemieHue. MeToj pacCyKICHHsS, HaBSI3bIBAEMbI HMHTYUIMEH, HEBEPEH M TMPHUBOJMT K
JOXKHBIM HJESM O JBUKCHHH, KOTOPHIE COXPAHSUINCh B TEUYEHHE CTONETUH. MOXKeT ObITh, TJIABHBIM
OCHOBaHUEM TMPOJOJLKUTEIBHON Bepbl B ATy MHTYUTHUBHYIO HJICI0 TOBCIoAy B EBpome ObLT BeluKHii
aBroputeT Apucrorens. B «Mexanuxe», B NPONOIDKEHUE ABYX ThICSY JIET MPUIHUCHIBAEMOW €My, MBI
YUTAEM:

«JIBM>Ky1eecs: Telno OCTaHABIMBAETCS, €CIIU CUJIA, €0 TOJNKAIOILAs, IPEBPALIAET CBOE ICUCTBUEY.

OtkpeiTHe, crnenaHHoe [amumiieeM, W NPUMEHEHHE MM METOJOB HAYYHOTO PACCYXIACHUS ObLIN
OJIHMM U3 CaMbIX BaXHBIX JOCTUKEHUN B UCTOPUU YEJIOBEUECKOW MBICIU, U OHO OTBEYAET IEUCTBUTEIBHOE
Hayasio (U3WKKA. DTO OTKPHITHE YYUT HAC TOMY, YTO HHTYHTHUBHBIM BBIBOJAM, Oa3WpyIOIIMMCS Ha
HEMOCPEJCTBEHHOM HAOJIOJICHUH, HE BCETJa MOXXHO JIOBEPSITh, TAK KaK OHM MHOTJA BEAYT IO JIOKHOMY
caemy» [20.14].

danbIIMBasi HUTH 3aMyThIBAET NMOBECTh M OTAAJISAET €€ pa3penieHue!!

Mertoa paccyskaeHusl, HABSI3bIBaeMblii HHTYUIIHElH, HeBepeH U MPUBOIMUT K JIOKHBIM HJIEsIM 0
ABHKEHHH, KOTOPbIE COXPAHSUIUCH B TeYeHUe CTOJIeTHii!!

Beamkuii apropurer Apucroress!!

Ianuneii!!

Metoa Hay4HOro paccyskaenus!!

Camoe BaxHOe JOCTH:KeHHE B HCTOPHH YeJIOBeYeCKO MbIcan!!

Hauajno ¢pusukn!!
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NHTYMTHBHBIM BBIBOJAM, 0a3MPYIOIIUMCS HA HENOCPEACTBEHHOM HAOJIIOJCHHH, HE BCeria
MOKHO 10BEPSTh, TAK KaK OHM HHOI/Ia BEAYT I10 JIO)KHOMY caexy!!

B oToii rmaBe yTBepkIeHM (HU3HMKa 3aBA3aH TAKOW y3eJ MPOTUBOPEYHI, KOTOPBIA 10 CHX TOp HE
TOJIBKO HE pa3pelInM, HO 3aTSTUBAEMBIH €1IE TyXKe.

DTOT y3e1 NPOTUBOPEUHUS Pa3pEUIUM TOJBKO COLMAIBLHON PEBOIOLMEN U HAYYHOU TeopHuei.

[Touemy?

[ToroMy 4TO 37€CH y3€1 HE OJHOW MPHUPOJBI M CYIIHOCTH MPOTHBOPEYMS, a ABYX. Bo-NepBbIX,
IIPUPOJHOE IIPOTUBOPEYHUE, KOTOPOE paspemaeMo Y4EHbIMU. BO-BTOpBIX, COLMAIbHOE INPOTHBOPEUHE,
KOTOPOE JI0 CHUX MOP HE Pa3peliuMO U OCHOGAMEIbHO HEPAPEULUMO.

DT ABa MPOTUBOPEUNS HATJIAAHO AaHbI HAa puC. 3.

[TporuBopeune Toukua puc. 3 u d - € - FaBnsiercs ecmecmeennvim IpOTHBOPEUHEM.

[IporuBopeune xe b - ¢ - d puc. 3 sBIsSeTCs coyuanbHvim TPOTUBOPEUUEM, I/IC CICIbI
IIPOTUBOIOJIOKHOTO IBU’KEHUS HAKJIa/IbIBAIOTCS APYT HA JIpyra.

Kareropuuecku yTBepxkaas HEpa3pelIUMOCTh COLUAIBHOIO IPOTUBOPEUMS, BBOAS €ro Kak
€CTECTBEHHOE, TEM CaMbIM APHUCTOTENb KAaTETOPUYECKH 3AIPELIAET €CTECTBEHHOE ITPOTUBOPEUHE.

To ecTb, KaTeropmyecku 3ampemias JABUKeHHe paboB, ApHUCTOTENb BBIHYKICH OBLI
KaTeropu4ecky 3alpeTuTh U €CTECTBEHHOE IPOTUBOPEUNE, IBHKEHHUE.

Tak Apucrorenb poXAaeT NPUHIUI CBEPXBECTECTBEHHOI0, PEIUTHO3HOTO MBIIIJIEHUS (CM. pHC.
4Hi

[TpuHuMn MeiuneHus Apucrorens
«A MMEHHO: HEBO3MOXHO, YTOOBI OJJHO M TO K€ B OJJHO M TO K€ BpeMs ObUIO U HE OBLIO MpHUCYIIE
OJTHOMY M TOMY K€ B OIHOM M TOM K€ OTHOIIEHUH (U BCE IPyroe, UTO Mbl MOIJIM Obl €I€ YTOYHUTh, IyCTh
OyZeT yTOuHEHO BO M30eKaHWE CIOBECHBIX 3aTPYJHEHMIA) - 3TO, KOHEYHO, CaMoe JOCTOBEPHOE M3 BCEX
HayaJ, K HEeMy MOJAXOIUT JaHHOE BbIlIE onpeaeneHue» [7.125].
Heso3moxHo!!
Kareropuueckuii 3anpert «'"nepeitu rpanuiy'» [8.231].

[IpuHuun MeieHust Apucrorens (cM. puc. 4) KaTeropuuecKy 3arpeniaer:

Kenanmne!!

IIporuBopeune!!

JABunxenne!!

IlepexuBanmue!!

Peduiexcuro!!

Mpbicas!!

Ilepexon ot oxHOrO K Apyromy!! («mepexom oT OJHOTO K APYTOMY, a 3 M O CAMO € 8 A HC H O
e» [8.128]).

OtpanuM HOIKHOE TEHUI0 APUCTOTEIIS.

«Pa3aBoeHne equHOro M MO3HaHUE MPOTUBOPEUMBBIX YACTEH... €CTh ¢y m b (OJIHA U3 OCHOBHBIX,
€ClIi HE OCHOBHAas, OCOOCHHOCTEW WM uepT) IUAJeKTHKH. Tak MMEHHO CTaBUT Bompoc Hu lerenb
(Apucrotens B cBoeil "Meradusuke" MOCTOSAHHO 6 b € m ¢0KOII0 U bopemcs ¢ I'epakauTom respectivec
repakIMTOBCKUMU uaesMu)» [2.316].

@dakTHuecku ApHUCTOTENh HAyuyHbId MNpUHIMN MblnuieHus ['epaknuta-I'erenss BbIBepHYIN
HaW3HaHKY.

[To mpupoae MpUHINIT MBIIIICHUS APUCTOTENS CyOBeKTHBHBIN, MO0 OTBEYAET TOJILKO MHTEpEcam
TOCHOJICTBYIOLIETO Kiiacca. [1o cyTu e NpuHIMI MBIIIICHU APUCTOTENS OTBeYaeT TPEOOBAHUIO MOMEHTY
WCTOPHH, 3aKOHY TTOJIMTHYECKON SKOHOMHH, HEOOXOIMMOCTH Pa3BUTHSI COIIMATBHBIX (hOpMAIIHH.

TeopeTndecku CBaIUTh MPUHIUI MbIIUICHUS ApUcToTens (IPUHIUI PETMTHO3HOTO MbIIIIeHus!!)
HE yJIalloCh JAa’K€ OCHOBOMOJIOKHUKAM MapKCU3Ma.
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Yro mccaemosaime graqa.n\\  YMOBAKIIOUEHHST) TAKMLE CCTH &
nmo (bmmcod)a \T. e. TOTO, KTO H: ;y-mm BCAKYIO (;ynmoun,
B I\('IHOI/I anbo obuxacrn ])rl(,H()JLlI‘dET Han( YO BIIAM dHaHITe\I,
AOIKEH OBITH B COCTOARMH (YRazaThHauboIee J0CTOBePHEIe
(Havajia)cBoero mpeiMera, M, CiefoBaTeIbHO, TOT, KTO Pac-
IoJlaraeT TAKAM BHAHUEM O CYINeCTBYIOIIEM KAk TAKOBOM, 10
JJ,omﬂon 6I)ITI> B COCTOSHAH ylcasaTL 9TH mamboyiee HOCTO- -
Moe gmc’ronepnoo @\ Bcex _Eaga;p— T0, OTHOCHTE/ILHO
KOTOPOTO (HEBO3MOMHO 0ommGETHCH, H60 CTaKoe HAYAIO )
(MoJsKHO OBITH) Hambosee OUYCBHAHBIM >(Bejib Bce 06Marim-
BalOTCsA B TOM, 9TO HE OYEBHIHO) H bBOﬁOHHhI\I 0T BCHROM
(IPeAIONOKATENbHOCTH,) [leficTaATenbHO, (Hayano,, KOTopoe 15
HEOOXO[MMO 3HATH BCAKOMY TOCTHTAIOMEMY (ITO-IH00 ) U3
"TBYIOIIET0, He eCTh UPEION0MKeHNe; a 'ro 9T0 He-
ﬁgﬂg 1ATETOMY, 4T (IOBHAET XOTh YTO-I -HIOY] OYIiB;
OH JIOJKEH HMETh, ; Y\ QpHcTynag K paccMorpenmio; Ta-
KIM oﬁpasom JICHO, UTO MMEHHO Takoe (Hawajlo, ecTh Ham-
fomee JlOCTOBEPHOE M3 BCeX; a UTH HTO Ba HATAN0, YKaKeM
Tenepsb. A WMOHHO: HOBOZMOJKHO,, 9TOOBI OHO H TO e 20
B OIHO M TO 3Ke BPEeMs @m o He 6 YBLIO ) npm/ym;e OHOMY
U TOMY j¢e B OJJHOM M TOM ke OTHomennu? (u Bce Apyroe,
9T0 MBI MOIIK OBI eIme YTOUHHTH, IyCTh OYIeT YTOUHEHO
BO MB0EIMAHNE CIOBECHEIX 2aTPY/HEHNIT)— BTO, KOHEYIIO,
CaMoe JI0CTOBEPHOE M3 BCEX HAYAN, K HeMY HMOJXOJHT JaH- <
Hoe BeiNIe ompepesnenne °. Koueuno, me MoMeT KTo OLI TO
i OBLIO CUETATH OAHO W TO 38e CYINECTBYOIIAM W HE
CYLIECTBYIONIAM, KaK 9T0, 110 MEEHUIO HOKOTODHIX, yTBEDIK-
naer I‘cpamm, 0O JleI0 B TOM, 4Tr0 HeT HeobxopmmocTm 25
CaMTaTh JCHCTHATELILIM, TO, ITO (YTBEDHS/IAeTIb @A CJ0-
Bax.»Eciam @HEBOBMOMKHO, 9T60BI IPOTHBOIIONOMKEOCTH 61~
M B OFHO W TO e BpeMs TIPUCY I ONHOMY> W TO-
My e (myers OyayT [gaEbl HaMd OOBIYHEIE YTOUYHe-
HOA 9Toro rojoerns®), m ecam TaM, TOAe OZHO MHe- .
HHE TPOTMBOMONOKHO APYIOMY, (AMEETCA IPOTHROpETHe L
TO 0YeBH[HO, 9TO OfMH W TOT e deaoBex HO MOMKeT)
B OJIHO0 W TO jKe BPEMA CUUTAThH OfHO B TO Ke CyIecT- 30
BYIOIEM 1 HE CYDICCTBYIOIIEM; B CAMOM Jielie, TOT, KTO
B aTOM OHmbaeTcs,\umesr G5 B OAHO T TO JKe BPEMS TPO-
THBOIOJOMILIE APYr apyry Mmuenns, llosromy Bce, Kro
OPHBOMUT JAOKABATENLCTRO, (CBOMAT 6r0 K OTOMY JIOI0jKe-
HUIO KAK K IOCHeTHEMY: Befb di0 IIPUPO[e) OHO HAJaI0
HajKe [/isk BCeX OPYIIX aKCHOM.

Puc. 4 (B3ar u3 7.125)

I[ModToMy Bce, KTO NMPUBOAUT AOKA3ATEJbCTBO, CBOAAT €ro K ITOMY MOJIOKEHHI0 KAK K
nocJieJHeMY: Be/b [0 MPUPO/Ie OHO HAYAJIO0 AasKe JJIsl BceX IPYruxX akcuom!!

VIMeHHO MPUHIUT MBIIIIEHUS APUCTOTENS MAaTeMAaTUKH MOJIaraloT B OCHOBAaHUE MaTeMaTHKH !

ITo cBoeit cytu Jloruka, HanucanHasi caMuM ['erenem, SIBISIETCSI HUYEM MHBIM, KaK BHYTPEHHEH,
Oecco3HarenbHON paboTol yuéHoro. A BHYTpEHHssI, Oecco3HaTenbHasi paboTa y4€HOro cama mo cede, ero
MBIIIUIEHUE Marndeckoe W Muctuueckoe. Vckmounts muctuky u3 Jloruku ['erens, 3HaUMT 3aaymuTh €€.
Ncropuyecku 310 yxke nponaenano Apuctorenem. He cioyuaitno K. Mapkc ocTaBiser MecTo sl IPUHIIUIIA
MBITIUICHHUS] APUCTOTENS, TEM CaMbIM «OCBOOOIMIT MeCTO sepey [13.24].

HcTopryecky BO3HHUKIIHNE IO MPHUPOJIE JIBA Pa3HBIX MPOTHBOPEUUS, MPUPOTHOE U COLHUAIBHOE,
CO3aIM TaKyl Hepa3depuxy B TrojoBax Y4Y€HbIX M ¢umiocodax, YTO NPUXOIUTCS BHOBb M BHOBD
obpamarecss k @opmyne Jloruku (¢ 6onpiiol OykBel). Bripouem, 4ToOBl BBITYyTAaThCS U3 HEpa3peIIUMbIX
NpoTHBOpeunil yu€HbIX M (ritocodoB HE0OX0auMO OTKpHITh Dopmyny Jloruku (¢ Oosbiiol OyKBBI),
IIPONOJI3TH Yepe3 TEPHOBbIE COLMATIbHBIE TPOTUBOpEUHsl. M ONsATh-TaKu, TOJIBKO MOCTENEeHHOe pa3pelIeHue
MPUPOJIHBIX IMPOTUBOPEYUH B HayKe, HAydHOH (QmIocopuu, MOJUTUKA W IKOHOMHUKH TPHOIMKACT K
pa3peuieHnio cpa3y ABYX MPOTUBOPEUHHA, COIMAIBHOIO M MPUPOIHOTO, pa3pyOUTh TOpAMEB y3el OAHUM

yZapom.

CounanbHas peBoJironns!!
W ecnu mepBoe MOSIBIIGHUE COIMATBHOW PEBONIOIMU TPU THICSYH JIET Ha3aa ObUTO TIIOOATBHOM
3aaueil ICTOpUU pa3ieieHHe roJioBbl H PYK, TO BTOpoe €€ sIBIIEHHE €CTh TJI00ajIbHas 3aja4a UCTOPUH,
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Ha000pOT, CpalIMBaHie roJ0BbI H PyK!

[IpeneOpexxeHre K pa3BUTUIO HAYYHOW TEOPUU MPUBEIO K KPU3HUCY paboyero [BHXKEHUS,
OxTs16ps1, pazBairy CCCP u kx Ti1y00KOMY OCHOBATEIbHOMY KPH3HUCY YUEHBIX, PHI0CO(OB, TTOIUTHKOB.

OkTs10pb cHOBa 371002 HA!!

IHoOennT OKOHYATEJIBHO TOT, KTO PYKOBOJCTBYETCSl HAYYHOM Teopueii!!

MucTtrdeckoe MBIIIUICHHE

[Ipuponoit W CyTbI0O MHUCTHYECKOI'O MBIIUIEHUS MEMIEPHOTO0 YeJOoBeKa KaK pa3 M SBISEeTCS
JIBUKEHHE, TPOTUBOPEUHE U €r0 pa3pelIeHHe.

«Opnnako npyrue ¢GakThl, HE MEHEe MOopa3UuTeIbHbIE, MOKA3hIBAIOT, YTO B OTPOMHOM KOJIHMYECTBE
CIIy4aeB MEePBOOBITHOE MBIIUIEHUE OTIUYaeTCsl OT Hamero. OHO COBEPIIEHHO MHAaYe OpUeHTHpoBaHO. Ero
MIPOLIECCHI TPOTEKAIOT a0COMIOTHO UHBIM IMyTEM. TaM, T/ie Mbl UIIEeM BTOPUYHBIE IPUUNHBI, IBITAEMCS HAUTH
YCTOWYMBBIE MPEAIIECTBYIOIINE MOMEHTHI (aHTELEEHTHI), IEPBOOBITHOE MBIILIEHHE 00palaeT BHUMaHHUE
HCKJIFOYUTENIBHO HA MUCTUYECKHUE MMPUYUHBI, ICHUCTBUE KOTOPBIX OHO YyBCTBYET MOBCIOY. OHO 0€3 BCAKUX
3aTpy/IHEHUHN JOIMYCKaeT, YTO OAHO M TO K€ CYIIECTBO MOXET OJHOBPEMEHHO MpeObIBaTh B JIBYX WIIH
HECKOJbKMX MecTaX. OHO TMOAYMHEHO 3aKOHY NapTUIUMAIUU (CONMPUYACTHOCTH) («BCEOOBEMITIONIUI
xapaktep MupoBoil cBsa3u» [8.143]. - B.K.), oHO B 3TuX ciyyasx oOHapy>KMBaeT MOJHOE Oe3pa3indue K
MIPOTUBOPEYUSAM, KOTOPBIX HE TEPIUT Hall pazym» [15.8].

JeiicTBHEe KOTOPBIX OHO YYBCTBYET MOBCIOY.

IHosHOE Oe3pa3nume K NPOTHBOPEYMSM, KOTOPbIX He TEPIUT HALI pa3yM.

JonyckaeT, YTO OJHO W TO e CYHIECTBO MOKET OJHOBPEMEHHO NpeObIBATH B JABYX HWJIH
HECKOJIbKHX MecTax!!

31ech OJTHOBpPEMEHHO He 3/1eCh!!

Uro ectb nBukeHue!?
«JIBurathcs jxe 03HavaeT ObITh B 3TOM MECTE, U B TO K€ BpeMs He ObITh B HEM» [8.232].
«/IBrkeHne camMo €CThb MPOTUBOPEUHE; YXKE MPOCTOE MEXaHHYECKOe IepeMEelIeHHEe MOXKET
OCYIIECTBUTHCS JUIIIb B CUJTY TOTO, YTO TEJIO B OJIUH U TOT K€ MOMEHT BPEMEHU HAXOUTCS B TAaHHOM MECTE
U OJIHOBPEMEHHO - B JPYIOM, YTO OHO HAXOJUTCA B OJHOM M TOM XK€ MECTE M HE HAXOJIUTCA B HEM. A
IIOCTOSIHHOE€ BO3HMKHOBEHHME U OJIHOBPEMEHHOE pa3pelIeHHE STOr0 IMPOTUBOPEUUS - U €CTb HMEHHO
nBwxenue» [19.119].

MucTtrueckoe MBIIUJICHHE IS AUKaps HACTOJBKO €CTeCTBEHHO M OTBEYAIOIIee JIOTUKE BeIleH,

HACKOJIBKO OHO CBEPXhECTECTBEHHO ISl YUEHBIX U (hrtocodos.
[TonsTue nons

«ITOT 3aMeYaTeNbHbIN pe3ynbTar 00s3aH Teopuu moiis. JBe, ka3zanock Obl, HE CBS3aHHBIC BETBU
HayKu OOBEeNuHAIOTCA OJHOM Teopued. OIHM W Te K€ YypaBHEHUsS MakcBe/Ula OMNKCHIBAIOT U
AIEKTPOMArHUTHYI0 HMHAYKIMIO M ONTHYECKYI0 pedpakuuio (mpenomsieHue cBera). Ecnu Hama wenb
COCTOUT B TOM, YTOOBI OIHUCATh C MOMOIIBI0O OJHOW TEOPHH BCE, YTO KOTAA-NUOO CIYyYMIOCh WU MOXKET
CIIYYHTBCSI, TO OOBETUHEHUE ONTHKH U JJICKTPHUECTBA, HECOMHEHHO, MTPE/ICTABISAET COO0I OYeHb OOJIBIION
ar B ’TOM HampaBleHUM. ..

Cnauana moHATHE TOJII OBUIO He Oosee Kak HpHEM, OOJIErvaroIuii MMOHWMAHHWE SIBICHUHA C
MEXaHHYECKON TOYKHM 3peHHs. Hamr HOBBIN S3BIK - 3TO ONMCAHUE MOJS MEXIYy OOOMMH 3apsaaMu, a He
CaMUX 3apsiJI0B; OTIMCAHUE TOJIS U SBJISIETCS CYIIECTBEHHBIM ISl TOHUMAaHUs ACHCTBUS 3apsnoB. [Ipu3zHanue
HOBBIX TIOHSATUH MOCTENEHHO POCIO, MOKa CyOCTaHIM He OblIa OTTECHEHA Ha 3aJHui TutaH mojeM. Ctalo
SICHO, YTO B (pM3HKE MPOM30ILIO HEUTO BEChMa BakKHOE. bblia co3maHa HOBas pealbHOCTh, HOBOE MOHSTHE,
JUISL KOTOpPOro He ObLIO MecTa B MexaHHueckoM omnucanuu. [locteneHHo u He 0e3 00pbObI MOHATHE MOJIS
3aBOEBAJIO PYKOBOJAIIEE MECTO B (PM3MKE W COXPAHMUIIOCH B KA4EeCTBE OJHOTO M3 OCHOBHBIX (DM3UYECKHUX
noHATuil. J{ist coBpeMeHHOro (pu3nka 3JeKTPOMAarHUTHOE T10JI€ CTOJIb K€ peaslbHO, KaK M CTYJI, HA KOTOPOM
oH cuum» [20.134-135].

/IBe BeTBU HaYKH 00beINHAKTCS 0JAHOI Teopuei!!

Onucarb ¢ IOMOIBIO OTHOM TeopuM Beé!!

IIpu3HaHue HOBBIX NOHATHII MOCTENEHHO pocJio!!

B ¢pu3uke mpou3onu10 HEYTO BecbMa BaskHoe!!

IMocTrenenHo u He 6e3 OOpPLOBLI MOHSATHE TOJIS1 3ABOEBAJIO PYKOBO/sIIee MeCTO B (pusuke!!

JIEKTPOMArHUTHOE I10JIe CTOJIb PeaJIbHO!!

[TonsTust Bo3HUKAIOT U (HOPMHUPYIOTCS He YY€HbIMU U (unmocodaMu Mo AOpore B MHCTUTYT, a B
MaTepuaIbHOUN NEeITeTbHOCTH 00€3bsHBI!
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«U 510 mpaBaal... mpakTHKa YeloBeKa, MUJUIUAPAbI pa3 MOBTOPAACH, 3aKPEIUIETCS B CO3HAHUU (B
6eccosznarenbHoM!! - B.K.) uenoseka ¢urypamu noruku. OUrypsl 3T UMEIOT MPOYHOCTh MPEAPACCYIIKa,
aKCHOMaTHUYECKUN XapaKTep UMEHHO (U TOJIbKO) B CHJTYy 3TOr0 MUJUIMAPAHOIO NOBTOpeHUsD» [8.198].

DNEKTPOMarHUTHOE MoJje B PU3UKY BOIILIO OCPEACTBOM MUCTHUYECKOTO MblliuieHus Dapases.

«TpyaHoctu, CBsi3aHHbIE C OTKJIOHEHMEM MAarHUTHOW WIJIbI, TPYJIHOCTH, CBSI3aHHBIE CO
CTPYKTypoO# 3dupa, BHYIINIA HaM MBICIb CO3/1aTh 00Jiee YTOHUEHHYI0 PEabHOCTh. [losBHIIOCH BazKHOE
u3o0peTeHue - JJIeKTPOMATHUTHOe noJie. Hy)xHO ObLJI0 cMes10e Hay4uHoeBooOpakeHue, YTOObl OCO3HATh,
YTO HE MOBEJCHHUE Tell, a MOBEJACHUE YEro-TO HAXOASIIerocsi Meay HUMHU, TO €CTh MOJIsl, MOXKET ObITh
CYIIECTBEHHO ISl YIOPSAOUYCHHS COOBITHI | AJIsl X MOHUMaHusl (BbII. MHOM. - B.K.)» [20.263].

«Cmenoe HaydHOE BOOOpaKEHUE» €CTh HE YTO HHOE, KaK MUCTUYecKoe MbleHne dapanes.

®dapajei

«Cyl1ecTByeT HECKOJIBKO TpPAaKTaTOB, TAE€ JJIEKTPUYECKHME M MAarHUTHBIE SIBIICHUSI H3J10KEHBI
noryJisipHO. OTHAKO OHU HE OTBEYAIOT MOTPEOHOCTSM TeX JIFO/ICH, KOTOPBIE JIUIIOM K JIMITY CTaJIKMBAIOTCS C
BEJIMYMHAMHU, NOMJEKAINIMMU HM3MEPEHUsIM, U Y€l yM HE OCTAaETCs YIOBJIECTBOPEHHBIM ONBITAMH B
JIEKIIMOHHOM 3aJI€.

Cy1miecTByeT Takke Macca MaTeMaTHYECKUX PalOT, MPEACTABISIONIUX OTPOMHYIO BaXKHOCTh IS
HayKd 00 AJICKTPUYECTBE, HO OHH YIPITAHBI B OOBEMHUCTBIX TPyAaxX yYEHBIX OOIIECTB; OHH He 00pa3yloT
€/IMHOM CBSI3aHHOM CHUCTEMbI, OYCHb HEPABHOIIEHHBI M0 CBOMM JOCTOMHCTBAM U B OOJBIIMHCTBE CBOEM
HAXOAATCSA 3a MpedejaMd NOHMMAHHsI KOro Obl TO HHM ObUIO, KpoMe mnpu3HaHHBIX (professed)
MAaTE€MAaTHKOB.

[TosToMy s momarain, 9To OyAeT IMOJE3eH TPAKTaT, KOTOPHIM MMEN Obl TJIaBHOW CBOEH 3amaueit
0XBAT BCero mpeaMera B ILeJOM C 00uIedl MeTOAUYECKOil MO3MI[MM, TPAKTaT, B KOTOPOM ObLIO Ol
yKa3aHO, KaK KaKJlas 4acTh 3TOrO MpEeAMEeTa CTAaHOBUTCS JOCTYITHON MpoOBepKe MyTEM JEHCTBUTEIBHBIX
U3MEPEHUM.

OOmiee mnocTpoeHUE TpakTaTa CyIHIECTBEHHO OTJIMYAeTCsl OT IOCTPOCHMSI HECKOJIbKUX
MPEBOCXOIHBIX TPYAOB IO 3JEKTPUUECTBY, B OOJBIIMHCTBE CBOEM OIMyOIMKOBaHHBIX B ['epmanun. Moxer
MOKAa3aTbCd Ja)ke, 4TO s HECHPaBEUIMBO MOCKYMWICS OTHaTh JOJDKHOE MCCIEIO0BAHUSAM HEKOTOPBIX
3HAMEHUTHIX YYEHBIX B O0JACTH JJEKTpUUYECTBA M MaTeMaTHKu. OfHAa W3 MPUYMH COCTOUT B TOM, UTO,
Nnpexae 4YeM HAYaTh U3y4YeHHe FJIEKTPUYeCTBA, s PEIIN He YUTATh HUKAKUX MaTeMaTH4YeCcKuX padoT
[0 3TOMYy IMpeAMETy, IOKa HE MPOIITYAMPYI BHayaje «OKCIEPUMEHTAIbHBIE HCCIEIOBAHUS 10
anektpuuecTBy» @apanes («ExperimentalResearchesinElectricity»).

Mue ObUIO W3BECTHO, YTO MeXKAY NOHMMAaHHWeM sBicHH DapageeM M MaTeMaTHKAMM
MIPEIIOIaraeTCs CyIECTBOBAHUE TAaKUX PAa3JIMUMii, YTO HH OH, HU OHM HE ObUTH YOBJIECTBOPEHBI SI3BIKOM
Ipyr Apyra. Y MeHs ObUIO Takke yOeskaeHue B TOM, UTO 3TO PACXOXKJIECHUE HE BO3HUKIIO BCIIEICTBUE YbEii-
160 HempaBoThl. BriepBrie MeHs yOeaus1 B 3TOM c3p YWibsiM TOMCOH, coBeTaM M TOMOIIH KOTOPOTO,
PaBHO KaK U €ro omyOJIMKOBaHHBIM paboTaMm, s 00s3aH OOJIbIlIel YacTu 3HAHHM, TPUOOPETEHHBIX MHOIO 11O
JTAHHOMY TIPEIMETY.

[To mepe uzyuenuss dapanes s OCO3HANI, YTO €ro MOAXOA K NMOHMMAHUIO SIBJEHUH TOXe
SIBJISICTCH MATEMATHYEeCKHUM, XOT U HE IPEJICTABIICH B 001IeNPUHATON GopMe depe3 MaTeMaTHUECKUE
CUMBOJBL. Sl Hameén Takke, 4TO €ro METOJbl MOIyT OBbIThb BBIPAa:KeHbl BOOBIYHBIX MATEMATHYECKHX
¢opmax u, Takum 00pa3oM, COMOCTABIICHBI C METOIaMH MPU3HAHHBIX MAaTEMAaTHUKOB.

Tak, wnanpumep, Papaaeil CBOMM MBICIEHHBIM B30POM BH/eJ MPOHU3BIBAKOIINE BCE
NMPOCTPAHCTBO CHWJIOBBIE JIMHUM TaMm, TJI€ MaTeMaTHKWA BHJAEIW LEHTPHl CHJI, MPUTATHUBAIOIINE Ha
paccrosinuu. @apaneil BHIeJ cpeay TaM, I/ie OHM He BH/eJM HHMYero, kpome paccrosiHus. Dapaneit
yCMaTpuBaJl MECTOHAXOK/ICHHUE SBJICHHM B TEX PEaJbHBIX MPOIECCax, KOTOPble MPOUCXOIAT B cpeje, a
OHM JIOBOJILCTBOBAJIUCH TEM, UYTO HAlUIA €ro B cuje (POWEr) nelcTBUsi Ha PACCTOSHUM, KOTOpPAst
MIPUKJIIAJBIBAETCS K AJICKTPUUCCKUM KUTKOCTSIM.

Korna s 061€k Bcé To, uTO cuntan uaesamu dapajes, B MaTeMaTU4eCKyto (opMy, TO OOHAPYKHII,
YTO B I[€JIOM Pe3yJIbTaThl 000MX MOJX00B COBNAJAIOT, TAK YTO 002 MeTO1a 00bSACHSIOT OTHU M Te Ke
SIBJICHUS M BBIBOJASIT OJJHU M Te e 3aKOHbI AeHCTBHUSA; HO MeTobl Dapanes HAOMUHAIOT T€, B KOTOPBIX,
HAYMHasl ¢ 001Iero, MyTéM aHaJM3a NMPUXOASATK YACTHOMY, TOTJa Kak OOBIYHBIE MaTeMaTH4decKHe
METO/Ibl OCHOBAHBI HA MPUHIUIIE OTHPABJIEHUS OT YACTHOI0 M MOCTPOEHUS 00111ero MyTéM CHHTE3A.

51 oOHapyXui TakkKe, YTO HEKOTOpble M3 HambOojee IJIOJOTBOPHBIX METOJ0B MCCJeI0BAHUS,
OTKPBITHIX MAaTEMATHKAMHU, MOTIIA ObI OBITh BBIPAXKEHBI B TEPMUHAX MPeEACTABIEHHI, 3aUMCTBOBAHHBIX
y ®@apajesi, 3HAYUTEILHO JIy4llle, YeM OHU BBIPAXXKAIUCh B MX OPUTUHAIBLHOM (hopMme.
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Tak, HanpumMep, BCS TEOpHUS MOTEHIIMANa, pacCMaTpPUBAEMOro B KaueCTBE HEKOTOPOW BETUYMHBI,
yAOBJIETBOpstoUIell onpenenéHHomMy auddepeHuanbHOMy YpPaBHEHUIO B YaCTHBIX MPOU3BOJHBIX, IO
CYIIECTBY OTHOCHUTCS K MeTOAY, Ha3BaHHOMY MHOI0 ¢apaneeBckuM. COrIacHO XK€ JAPYromMy MeToay
MOTEHIINAJ, €CITU ero BOOOINEe CIeIyeT BBOJIUTH, HOJDKEH PAaCCMaTPHUBATHCS KaK Pe3ysbTaT CYMMUPOBAHUS
3apsiIOB AJIEKTPU3OBAHHBIX YACTHI], KX U3 KOTOPBIX MOJENIEH Ha €r0 PacCTOSIHUE JI0 3aaHHOM TOUKH.
[ToaToMy MHOTHE U3 MaTEeMaTHYECKUX OTKPBITUH, caenaHHbix Jlammacom, Ilyacconom, I'punom u ['ayccom,
3aHMMAIOT JIOJDKHOE MECTO B ATOM TpaKTaTe M HAXOMAAT COOTBETCTBYIOLIEE CBOE BBIpDAXKEHHE Ha SI3bIKE
NpeCTaBJICHUI, B OCHOBHOM 3aMMCTBOBAaHHbIX y Papajes...

bonee Toro, ¢ o6menayunoii (philosophical) Touku 3peHns ObUIO OBl OYeHb Ba)KHO
NpoBecTUCPABHEHHE ITHX JIBYX METOIOB - Belb KaXIbld M3 HHUX TMpeycrnel B OOBSICHEHHH TJIABHBIX
ANIEKTPOMArHUTHBIX SIBJICHUH, B paMKax O0OMX MeTOA0B OblUla MpeANpHUHSTa TMOMbITKA OOBSCHUTH
pacnpocTpaHeHUe CBETa KaK SIBJICHHS 3JEKTPOMArHUTHOTO U (DaKTHMYECKU BBIYHCIIEHA €ro CKOPOCTh. B TO
e BpeMs MX OCHOBHBIE B3IJISIIbI HA TO, YTO MPOUCXOAUT B JEHCTBUTEIHHOCTH, a TaKKe 00/bIIAs
YacTh BTOPHYHBLIX MPEICTABJIEHUI O COOTBETCTBYIOIIMX BeJIHYHMHAX KOPEHHBIM 00pa3oM
Pa3In4Ya0TCA...

Sl mouTH UENMKOM OTPaHUYUBAJICS MaTeMATHYeCKOWH TPAKTOBKOI mpeaMeTa, HO PEKOMEHIOBAI
OBl U3YyYalOIIEMy €Tr0, IMOCJEe TOro KaK OH YCBOMT - IO BO3MOKHOCTH DKCIIEPUMEHTAIBHO, - KAaKUE SBJICHHS
cienyer  HaOmoOIaTh, BHHUMATEJIbHO  MPOYHTATb«IKCHEPUMEHTAJIbHbIE  HCCJIEIOBAHUS 1O
jexkTpudecTBy» ®Dapanesa.OH HaWJIET TaM CTPOro COBPEMEHHBI HCTOPUYECKHH OTYET O HEKOTOPBIX
BENTMYANIIUX OTKPBITUAX U UCCIECIOBAHHIX B OOJIACTU IJIEKTPUUYECTBA, BHIMOJIHEHHBIX B TOM MOPSIKE U B
TOM TOCIEA0BATENbHOCTH, KOTOPBIE €/1Ba JIU MOIVIM OBbITh YJy4lleHbl, JaXke €clii 3apaHee ObLTU Obl
W3BECTHBI MX PE3yJbTaThl; OHM M3JI0XKEHbI fI3bIKOM YeJIOBEeKAa, KOTOPbIi yAeassl MeTOAUKETOYHOIrO
ONUCAHMSA HAYYHBIX ONlepaluii U MX pe3yJIbTATOB MHOI'0 BHUMAHMSI.

UreHre OpUTrHHANIBHBIX TPYJOB AAET M3ydaroliemy Jr00W mpeaMeT OOIbIIoe MPEeUuMYIIecTBO, KOO
HayKa Bcerja HamoJiee MoJHO YCBAHBAETCS B CTAAMM 3apoxkaenus (Bbi1. MHOi. - B.K.)» [21.12-15].

Ocs3aHue qyxom

«...JIumpb 1yx MoxkeT mo3HaBath ayx» [12.110].

«Ecnm, cnemoBaTenbHO, HayKa JOTHMKH pAacCMaTpUBAET MBIIUICHUE B €ro JEATEIbHOCTH U B €r0
MPOYKTax (a MBIIIEHUE HE €CTh OeccoaepkaTeNbHas AeSITeIbHOCTh, OO OHO MPOU3BOJANT MBICIIH U MBICITh
KaK TaKOBYIO), TO €& cojepaHHeM BOOOIIE SBISETCS CBEPXUYBCTBEHHBIM MHp, M, 3aHUMAsCh €10, MBI
npedbIBaeM B 3TOM MHpe. MaremaTika UMeeT AeJIO ¢ a0CTpaKIMsIMHU YUCiIa U MTPOCTPAHCTBA, HO MOCTIEIHUE
BcE emé MpeACTaBISIOT COOOM HEYTO YYBCTBEHHOE, XOTS 3TO YYBCTBEHHOE a0OCTPaKTHO U HE HUMEET
HAJIMYHOTO OBITHS. MBICTH MIPOMIAETCS TAKKE M C 3THM ITOCJICIHUM OCTAaTKOM YyBCTBEHHOT'O M CBOOOJIHO
npeObIBaeT y camoi celsi, OHa OTpPEeKaeTcss OT BHEIIHEW M BHYTPEHHEH 4yBCTBEHHOCTH, YCTPAHSET BCE
O0COOCHHBIE MHTEPECHl M CKJIOHHOCTH. [IOCKOJIbKY JIOTHKAa CTOWT Ha 9TOW MOYBE, MBI JIOJDKHBI IIEHUTH €&
BBIIIIE, YEM 5TO OOBIKHOBEHHO aeiaro» [12.110-111].

Kak 0b1 pyka + opyaue - npeBpamienue 1ymu B 1yx!!

«PasranpiBanue - neno npodanoB. HeBuanMoe BoOBCce HE CHHOHMM HETOCTHKMMOTO: OHO MMEET
npyrue xonapl K nayme. HeBbipazumoe, HppalMOHAIbHOE BOCHPUHHUMAETCS HEpa3raJaHHBIMU JOcCesie
YyBCTBWJIMIIAMH AYIIH. TaWHCTBEHHOE IMOCTHTaeTCsl HE OTraJlbIBAaHUEM, a OIIYIICHHEM, MepPE)KUBAHHEM
TanHCTBEHHOTO» [14.265].

HeBbipazuMoe, MppanoHaibHOEe BOCTIPUHUMAETCS Hepa3raJaHHbIMHM /l0cesie YyBCTBUJIMIIAMU
aymm!!

Marun4eckuii BbI30B ObITHS U3 HeObITHSA!!

«5l MTHOBEHHO BWKY, UYTO CKPBITO B MO3HUIIMH. UTO MOXET CydnuThesi? UTO TODKHO ciydnuThesi? Bor
npobyete (komOuHMpyerte, ragaete. - B.K.), Ho s - [Brxy!]» [22.165].

«YEpT BO3BMHU, TYT €CTh UYTO-TO CBEPXBECTECTBEHHOE, €Clii OBl TONbKO (pumocodus morma 1o
3TOrO AOKomatbesy [22.262].

«Ho ecnu BooGI1I€ MPOTUBOIIOCTABIIATH MPUPOLY, Kak (pu3nueckoe, JyXOBHOMY, TO CJI€I0BaI0O Obl
CKa3aTh, YTO JJOTHYECKOE €CTh CKOpEE CBEPXIIpUpoaHOoe» [8.82].

Hyx!!
CBepxnpupoaHoOe He cBepXbecTecTBeHHoe! !

OobaagaTs xyxom!!

Ddapaneil «uppaMoHaIbHOE BOCIPUHUMAET Hepa3raJaHHBIMU J10CENIe YyBCTBUIUIIAMU Ty,
I'me ctpenku 1o d (puc. 3) ykas3siBaloT ObITHE, YyBCTBEHHO jaaHHoe, a d-e-F (puc. 3), mpebkok
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3aiiIa, ero J&XKa, ABIICTCS HEOBITHEM, CBEPXIYBCTBEHHBIM, ITPUKPBITO MPOCTOTOMNY [8.127], ObITHE paBHO
HEOBITHIO, CMEPTh OJHOBPEMEHHO CIIaC€HHE, MBICIUMOE, HEBUAMMOE, HECIBIIINMOE, HEBBIPA3UMOE,
notycroponsee!!

JIpeBHME ErUNTSIHE U TPEKU

UYTO BOCXMTHJIO M BOCHPHUHSIM B IEPBYIO OYEPEb APEBHHUE TPEKU Yy E€TUNTSIH, TaK 3TO AYX Kak
4y7l0, TO HEOOBIYHOE, YTO YCKOJb3al0 OT CAMUX ErHNTsAH. J[peBHHEe eruntsHe u300penu Kojeco U
IIUCBMEHHOCTb, HO TaK M OCTaBAJIHUCh IPAKTHKAMH, YYBCTBEHHO, TEJIECHO OTHOCICh K CMEpTH, IyXY.
JlpeBHUE Xe IpeKH Kak Obl MEpPEeBEpHYIM MHpP €THITSH M y3penu JIyX OecTenecHbIM, camoro 1o ceoe,
HaMBa)KHEHIINM, TIEPBEHIIUM M YM MOYHMTAIH BBIIIE OOraTcTBA, BOMHCKOW CIIaBbI, )KEHCKOW KPacOThL. YM
«€CTh IIPUUYMHA BCEJICHHOM M BCAKOIO MOPSAJKA KaK B KUBBIX CYILECTBaX, Tak U B mpupone» [23.319], tem
CaMbIM yKa3bIBasi Ha 3aKOHOMEPHOCTb.

K npakTuke apeBHMIA I'peK CTajd OTHOCUTHCS CHOPOBUCTEE, HEIKEIIN ETUITSIHUH.

«MBICISIUI yM HE TOJIBKO HE OTBPAIACTCS OT [MPAKTHUECKOTO| COACpKaHUs, a yIiIyOJseTcs B
HEro, YYUTCS M YKPEIUIAETCA Ha HHUX, KaK M Ha CO3EPLIAHUU BEJIMKUX SBJICHUN NPUPOJBL, UCTOPUH H
UCKycCTBa, MO0 3T0 OoraToe cojepaHue, MOCKOJIbKY OHO MBICIHUTCS, U €CTh caMa CIEeKYJISTHBHAS UICSD)
[12.57].

«...TopxecTBO MajbIX CHJI HaJ TOpa3no OOJbIIMMHU cuiaMu (mpumep - [JlaBun, moOexmaronuii
Benukana ['onmnada)» [25.388].

«Ppruar mo3BoJIsUT MOJHUMATH OOJBIINE TSKECTH, MPEOA0JIEBATh 3HAUNTEIILHBIE COMPOTHBIICHUS,
3aTpaynBasi OTHOCUTEIbHO HeOosbiue ycuiauss. OH U OCHOBaHHblE HA HEM MAalIMHBI IOMOIJIM YEJIOBEKY
«MEePEXUTPUTH» Npupoay. OTCI0[a U MONUIO HAa3BaHUE «MeXaHHKa». ['pedeckoe ClI0BO «MeXaHe) 03Hayallo
opyaue, IpUcrocoOlieHne, OCaIHYI0 WK TeaTpalbHYI0 MAlllMHY, a TaKXkKe YIOBKY, yxulipenue» [24.31].

«..l ecnm uyyno ecTh HapylleHHE XOJa MPUPOAbI, TO OyX Kak pa3 U €CTh MOJUIMHHOE 4YYJIO,
uaylee NpoTus npupoas» [23.125].

N3 anuro Heuro!!

Maruveckuii BbI30B ObITHS M3 HeObITHS!!

«H3 NichtseerxoautSeiny [8.94].

[Iupamua v TeHb

«®Panec Munerckuii n300pEn crnocod U3MepeHus BBICOTHI MUPAMUJ MyTEM U3MEPEHUs [MX | TEHH B
yac, KOrja [Haiia TeHb| paBHa pocTy Tena... [Hunokcen rooput ®anecy:] MHOoruMm Bocxuinaercst B Tede
[dbapaon Amacuc], B HEMOMEPHBI BOCTOPT MPHUBEJIO €ro U TO, KaK Thl H3MEPIJI TUpaMuIy - 0e3 MajeuIiero
TpyJa U HE HYXJIasiCh HM B KaKMX HMHCTPYMEHTax, Thl IPOCTO YCTAaHOBWJI Ha Kpail TEHH, KOTOPYIO
orOpackiBaja NMUpaMuia, KacaHHEM Jy4a CBeTa [C BEpUIMHAMH NHPAMHUAbI U TAJIKH| MOJYYHJIOCH IBa
(momo6HbIX. - B.K.) TpeyrosnbHuka, 1 Thl HaIJISIHO MOKa3al, YTO MUpaMHUIa OTHOCUTCS K MaJIKe TaK K€, KaK
TEHb - K TeHn» [26.113].

JlanHas 3aj1aua gBIseTCS B CBEPHYTOM BUJIE BCel pa3BEPHYTOM MaTeMaTHKH U (PU3UKHU BIUIOTH /10
HAILIUX JTHEH.

Iupamuaa u Tens!!

BbiTne n HeObITHE!!

YyBcTBeHHOE M MbICIHMOE!!

CosHaTesqbHOe H Oecco3HaTebHOE! !

«Pa3nBoeHne eMHOrO W MO3HAHUE NMPOTUBOPEUMBBIX YACTEH... €CTh ¢ ¥ m b (0JHA U3 OCHOBHBIX,
€CIIM HE OCHOBHAas, OCOOCHHOCTEW WJIM YepT) IHAJeKTHKH. Tak MMEHHO CTaBUT Bompoc Hu lerenb
(Apucrotens B cBoeil "Meradusuke" MOCTOSHHO 6 b € m ¢s10K0NO U bopemcs ¢ Iepakmurom respectivec
TePAKIUTOBCKUMH UaessMu)» [8.316].

ITpuHnun Memuienus ['epaknura-1eremns

«U13 NichtseerxoautSeiny [8.94].

N3 nuurto nevro!!

CMepTh 0JHOBPEMEHHO BOCKpeuieHue!!

IIpoTruBOpeuYne OTHOBPEMEHHO ero pa3pemenue!!

OnHo B apyrom!!

«Korna Mbl TOBOPHM O KpUBO, MBI BKIIIOYaeM B 3TO MOHATHE U npsmyto. [IpsmMas ectb 0coOblit
TPUBHAIBHBIN TTpUMeEp KpuBoi» [20.25].

Ecnmu matematuk mnpeObIBaeT B MUpE WAEH, TEHEW, MOTYCTOPOHHEM, TO (DU3UK, MOTPYXKasiCh B
MOTYCTOPOHHEE, OECUYBCTBEHHOE, B Y1y IPEIMETA, BOCKPEIIAET.
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CMepTh 0JHOBPEMEHHO BOCKpeleHue!!
3anaua naps ['mepona

«aps 'mepon nopyuun emy (Apxumeny. - B.K.) nmpoBeputh 4eCTHOCTh MacTepa, U3rOTOBUBIIETO
30JI0TyI0 KOpPOHY. XOTS KOpOHAa BECWJIa CTOJBKO, CKOJBKO OBLIO OTIYIIEHO Ha HeE 305I0Ta, Laphb
3aIo/103pUJI, YTO OHA U3TOTOBJICHA M3 CIUIaBa 30JI0TA C IPYTHMMH, Oojiee JemEBBIMUA METAITIaMH. ApXUMerny
OBLIIO TOPYUYEHO Y3HATH, HE TIOMasi KOPOHBI, €CTh JIM B HEH MPUMECh WIIH HET.

JlocTOBEpHO HEM3BECTHO, KAKMM METOJ/IOM MOJIb30BAICS APXUMEL. . ..

B3Becuts KOpoHy ObLIO JIETKO, HO Kak HailTh e€ 00béM? BoT uto 3aTpyaHsuio Apxumena, Beldb
KOpOHa OblIa O4€Hb CJI0XKHON (POPMEI.

Mmuoro nHeil Myumna Apxumena 3Ta 3afada. M BOT OAHaXIbI, KOTJa OH, HaXoOJsICh B OaHe,
MOTPY3WICSd B HANOJHEHHYIO BOJOW BaHHY, €r0 BHE3alTHO OCEHMJIA MbICIb, AABIIas pEIICHUE 3aJaun
[27.143].

«Heun3BecTHO, KAKUM METOOM TOJIb30BaJICa ApXxumen»!!

Pemuth 3agauy naps ['mepoHa jerko: pacijiaBuTh KOPOHY U 00BEM KOPOHBI CPABHUTH C TAaKUM K€
BECOM YHUCTOTO 30510Ta. BOT 1 BCE.

Ho «ne nmomast kopoHsi»!!

Apxumes] okazajics nepea MpoTUBOPEUNEM: INIABUTh KOPOHY OJTHOBPEMEHHO HE IJIABUTH! !

[1naBUTH OTHOBPEMEHHO HE TUIABUTH! !

Coiitu ¢ yma. besymue.

«MHoro n1Hel Myuyniia Apxumesa 3Ta 3aa4day.

PBana Ha wactH, MPOTHMBOMOJIOKHOCTU: TUIABUThH HE TIJIABUTh, «OCCTIOKOWHO [MBICICHHO]| Oeras
tyna u crona» [10.238]. Kopona meptBa! Apxumen tepeOut e€, mpoOyxkmaaer, Bockpemaer! TmeTHO!
UyBcTBeHHO omrymiaeT co3epraet e€. OH cBoei aymioi BXwics B riyOuHy aymu koponsl! Ho kopona
MepTBa, pa3fBoeHa. E€ Teno nepex HUM U OH BABIXAET B HEE CBOIO AYIIY.

BHyTpeHHee HampspkeHHE NMPOTHUBOIOJIOKHOCTEM BBIPOCIO 10 Hpeesia U TOTOBO Pa3psAUTHCA,
Pa3pOJIUTHCS MBICIIBIO, TIOHATHEM, CITUSHUEM MTPOTUBOIOIOKHOCTEH, MMPEBpAIllEHUEM, TIEPEX0I0OM OJHOTO B
npyroe!

«...YcepaHo, HO Oe3 ycrmexa crapaercs npeonoiets (npemsrcteue! - B.K.) paccrosiaue 1o 1enu, To B
pe3yJibTaTe HaNpsHKEHHUs] MPOUCXOIUT CMEIICHHE 3PUTENBHOTO TOJIA: MPOJIOJITOBAThIE U TOJABHXXKHBIC
MpeIMeThl BOCIIPUHUMAIOTCS TETIeph HEe KaK 0e3pa3InyHbIe U CTPOTO HEMOIBUKHBIE HA CBOEM MECTe, HO KaK
Obl CHAOXXEHHBIC «BEKTOPOM», KaK OBl HaXOJSIIMECs IMOJ JaBJICHUEM B HANpPaBICHUU K KPUTHUECKOMY
MecTy» [10.241].

«Pa3fiBoeHMEe €IMHOTO Y MO3HAHHE MPOTUBOPEUMBBIX YaCTeHl... €CThb ¢ y m b (OJHA U3 OCHOBHBIX,
€CIM HEe OCHOBHAs, OCOOEHHOCTEH WM 4YepT) OUAIEKTHKH. Tak HMMEHHO CTaBUT Bompoc u ['erenp
(Apucrorens B cBoel "Meradusuke" MOCTOSHHO 6 b € m ¢0K0I0 U 6opemcs ¢ 'epakiaurom respectivec
repakIMTOBCKUMU uaesMu)» [8.316].

Pa3zaBoenne enuuoro!!

CMmepTh!!

Pa3nBoenue eauHoOro = Aymia ¥ TeNO, TOJOBA U PyKH, NTUpaMUJa U TEHb, ObITUE U HEOBITHE,
CO3HAaTeJIbHOE M OecCO3HaTeNbHOE, CIy4yaiHOe M HEeoOXOJIUMOe, JIEBOE M IPaBOE, MYXKCKOE U KEHCKOE,
MPUYMHA U CIICJICTBUE.

ApxuMe] norpyskaercs B BaHHY C BOJIOM M OCSI3a€T JyXOM: €ro Teno (TeIo KOpoHbI!!) TiaBuTCs
OJIHOBPEMEHHO He TUTaBUTHCs! !

Bockpemenue napckoi Kopossi!!

Omna 3aroBopmia!!

JdBpuKal!

Yyno!!

Tens u nupamuaa, Hapckasi KOPoHa U BOJA.

«NBBcecTopoHHOCTh 1 BCEOOBEMITIONTNI XapaKTep MUPOBOH CBs3H...» [8.143].

beccosnarenbHOE TBOPUT NMpU3PAKHU, Kak Obl, HEObITHE!

Co3HaTelbHOE OTKPBIBACT MPU3HAKH, OBITHE, CBSI3b, TIEPEXO] OT MIPUUYHHBI K CIIEICTBHUIO.

«Haiitn pemieHue 3amaud - OTO 3HAYUT YCTAHOBUTH C B s 3 b  MEXIy 3apaHee
nudPepeHIMPOBAaHHBIMA O0BEKTAMU WU HACSIMU (OOBEKTaMH, KOTOPHIE Y HAC UMEIOTCS, U OOBEKTaMH,
KOTOpble HaMm TpeOyeTcs OThICKaTh, JaHHBIMM M Heu3BecTHbIM (nyxu! - B.K.) mpenmocbuikoit u

3aKkioueHueM)» [6.184].

45



EcrecTBeHHOHayuHBI )KypHan « TouHas Hayka» www.t-nauka.ru

Pu3KK U MaTEMaTUK

Co BpeméH Ilnarona «uucrash MaTeMaTHKa MOYUTATIACh MPEBHIIIE MPUKIAAHON U ATO MOJOKEHHE
TPaAUIIMOHHO JIOILJIO U JIO HAIIKUX JTHEH.

«MaTteMaTHKH, Kak MPaBWIO, OYEHb TOPASTCS TE€M, YTO OHM MaTeMaTuku. VICTOYHUK TOpAOCTH
OHM BHJST B CBOCH Hayke - MPUYEM HE CTOJBKO B TOM IMOJb3€, KOTOPYIO MPUHOCUT MaTeMaTHKa, CKOJIBKO B
TOM, YTO 9TO Takas YyHHMKallbHas, HU Ha KaKyl JpYryl0 He Moxoxas oOmacte 3HaHuwil. W ¢ aToii
HCKJTIOYUTENIbHOCTBIO COTJIACHBI M HE MAaTeMaTUKHU (TaK YTO BEIMYHME MAaTEMAaTHKOB, K YJAOBOJBCTBHUIO 3THUX
MOCIIETHUX, OCO3HAETCS HE TOJIbKO MU CAaMHMH, HO U OKpYyxarorumu)» [18.391].

Taxum mmonokeHHeM Je71 MaTeMaTUKH HAaHECIH CBOCH HayKe U OOIIECTBY KOJIOCCAIBHBIN BpE/I.

NMeHHO MareMaTWKu TMOJIb3YysSCh aBTOPUTETOM CBOEH HAyKH BEJIM HEYCTAHHYIO MpONaraHuy
abcoIr0Ta IPUHLKIIA MBIIUICHUS] APUCTOTENS, TEM CAMbIM BHYIIAIN M YKPEIUISUIA PEIUTHO3HOE MBIIIIJICHUE
0oJiee ycepIHO, HEXKENU TEOIOTH.

«A mnpessbiiie Bcero penurus! bor - Benukuii mMaTeMaTHK, BEIWYUE HAYKU SIBIACTCS JIUIIh
OTpakeHHeM OO0XKECKOU claBbl. B Takux KHHrax momauy€pKuBaIOTCS T€ PE3yibTaThl, KOTOPHIE MTPOTUBOpPEYAT
3IpaBOMY PacCyIKy MPOCTOrO YeNOBEKa, ISl TOTO YTOOBI MOKAa3aTh, KaK MYJPHI M MIPOCBEHIEHHBI YUEHBIC)
[20.5].

U nocne Toro, kak A. DUHIITEHH cBOUM (DyHIaMEHTaIbHBIM OTKPBITUEM HAHEC COKPYLINTENbHBIN
yAap MOJIOKEHUIO MATEMaTUKOB, OHU BHECIH CBOM KOPPEKTUBBI:

«B 3THX yuyeOHHMKAaX TOBOPHUTCS, YTO J[BA OTPE3Ka, JIBa yTIia, IBa TPEYToJbHUKA U BOOOIIE IBE KaKue-
HUOYJb T€OMETPUYECKUE (PUTYPHI CUMUTAIOTCS PAaBHBIMHU, €CIU OHU MPU HAIOKEHHH MOTYT OBbITh BIIOJHE
COBMEILIEHbI. 3HAUUT, 3TUM ONPEEICHUEM JOMYCKAETCS J B M K € H M € TeoMeTpruuecKux Gpuryp (Beapb s
TOTO, 4TOOBI H @ J1 0 K U T b OAHY (DUTYPY Ha IPYTyl0, HAaJO MEPEMECTUTh KaKyr-HUOYyIb U3 HuX). Ho
JIBUTATHCSA MOTYT TOJBKO MaTepHalibHbIE Tejla (MaTepuaibHas TOYKa, MaTepuaibHas JIMHUS W TIp.).
I'eomerpuueckue xe Gurypbl B HaAy4YHOW T€OMETPUH CYTh «OOBEKTHI YHCTOTO MBIIUICHUS, KOTOPhIE HE
MOTYT OBITh mepensuraeMbl» (Bebep m Benbmreiin. DHIMKIONE U dJeMEHTapHOM Martematuku, T. I, c.
45). Besikoe

JBIDKEHUE MaTEepUAIbHBIX MPEAMETOB COBEPIIACTCS BO BPEMEHH, MNPUYEM JBHXKYIIEECS TEJ0
MepeMenIaeTcsi U3 OJIHOTO MOJIOKEHUS B APYroe, Mepexo/is Uuepe3 Bce MPOMEXKYTOUHbIE MONI0KEeHUs. Mex 1y
TEM JIJIsl TEOMETPUUYECKUX 1€JIeH Ba’KHBI TOJBKO HAYaJIbHBIN U KOHEYHBIN MyHKTHI 3TOTO ABUXKEHUS, & BpEMs
Y [IPOME)KYTOYHBIE MTOJIOKEHHSI HE MIMCIOT HUKAKOro 3HaueHus» [28.48-49].

I'eomeTpuueckue ke Gpurypbl B Hay4HOH reOMeTPUM CYTh 00bEKTbI YHCTOr0 MbIILICHUS,
KOTOPbIEe He MOT'YT ObITh NepeBUraeMbi!!

Bpems 1 npoMekyTOUHBbIE MOJI0KEHNSI HE HMEIOT HUKAKOT0 3HaYeHus!!

U 510 yTBEepxkmaeTcs B BeK, Korjaa 0e3 4acoB yKe W Ilara He JenarT. M He MyapeHo, Belb Bpems
«co3epiaemMoe [IBmWKeHue, uanekTukal» [8.235].

N3o06perenue oras Qopmupyer muctudyeckoe wmbpinuieHue. «l'ereab roBopuT: «OroHb ecTb
¢bu3nvecKkoe BpeMs; 3T0 aOCOMIOTHOE OecrioKoicTBO»» [8.235].

Bcé€ Teuér, BcE wusMeHsieTcs, - HMMEHHO JTO TOJIOKeHHe ['epakiura M J0Ka3al CBOUM
(dbyHIaMEHTaIbHBIM OTKPBITHEM A. DUHINTEHH B (DU3UKE.

A. DHHITEHH ¢ MNOpora pacCMAaTpUBAET «IPOTHUBOMOJIOKHOCTUA», «IEPEXOI», «IABUKECHUEY,
«BEKTOP», «CKOPOCTBY, «BPEMS», «IIOJe» U T. 1., T. €. Bech apceHal Jloruku (¢ 001biIoit OyKBbI) U UAET
HaIpOJIOM 3arpakJICHUI0 MaTeMaTUKOB. M1 cBOUM pe3yibTaTOM MOJHOCTHIO OTMETaeT EBKIKIa, a 3HAUUT U
MIPUHIIUIT MBITIVICHUSI APUCTOTENS.

«KoHLenuss MpoCTpaHCTBA M BPEMEHU BHUAOM3MEHsAETCS emé Oomnblle B O0IIeH Teopuu
OTHOCUTEJIbHOCTH, TaK Kak 3Ta TEOpUs OTPULIAET, YTO IPOCTPAHCTBEHHOE CEYEHUE IMPOCTPAaHCTBEHHO-
BPEMEHHOI'O KOHTHHyyMa SIBJISIETCS O3BKIUIOBBIM. (ClieoBaTe€IbHO, OHA YTBEPXKIA€T, 4YTO JUIs
OTHOCUTEJNIbHBIX TIOJIO)KEHUH TeJ, MOCTOSHHO HAaXOMAIIUXCS B COMPUKOCHOBEHHH, IBKIMIO0BA T€OMETPUS
Hecnpaseanusay [29.240].

O, ecnu Ob1 DUHIITENH HAIEN BpeMs 3ariaHyTh B «Punocodckue Tetpaan» B. Jleanna!!

««JlBuratbcsa ke O3Ha4yaeT ObITh B 3TOM MeCTe, U B TO e Bpems He ObITb B HEM; 3TO -
HETIPEPBIBHOCTh TPOCTPAHCTBA W BPEMEHH, M OHA-TO HMEHHO U JIeJIaeT BO3MOXKHBIM JBHIKEHUE)»
|INBBepno!» [8.232].

«Sein - Nichts - Werden (- Bertue - Huuto - Cranosnenue.Ped.)» [8.94].

«CTraHOBJIEHHE €CTh JAHHOCTH OBITHS TaK ke, Kak U HeObITH» [8.95].

«Ilepexom ecTh TO K€, YTO cTaHOBIEHUE) [8.95].
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Hy m KTO ’Xe NOBepuUT, YTO HAy4HbI HPHUHLIUI MBIIUIEHUS CO34a€TCs B MaTepUAIbHOM
JeSITeIbHOCTH 00€3bsiHbl U (hOPMUpPYETCs BILIOTH JO KyJIbTa COJIHLA MEIIEPHOTO YelIOBEKa U UM XKe
IIPOBEPSAEMBIN €KEAHEBHO, €KEUACHO «MUJUTHAPABI pa3 MOBTOPSASICH»! !

U notpeboBanach nenas )ku3Hb A. DUHIITENHY, YTOOBI IPU3HATH; Aa, TaKk OHO U ecTh! U cTtaTh Ha
IIJIEYN TUTAHOB.

IlepBas manka

«Ha sTOM B BBICHIEH CTENEHM JIOTUMECKOM OCHOBAHMU IOJKOBHHK TOppeHC B KaMHE IUKaps
OTKpBIBAET Hauyalo Kanuraja. «B mepBoM kamHe, KOTOPbIM IuMKapb OpocaeT B MpecieayemMoro 3Beps, B
MEPBOH Majike, KOTOPYI OH OepéT, YyTOOBI MPUTSHYTH IUIOABI, KOTOPBIX HE MOXKET 0CTaTh PYKAMH, MBI
BUJMM TIPUCBOEHUE OJHOIO MpeaMeTa C TOM LeNblo, YTOObl MPHOOpEecTH Apyroil, U TakuM 00pazom
oTkpeiBaeM Hayano kammrtana» (R.Torrens.«AnEssayontheProductionofWealthetc.», p. 70, 71).
Cy1iecTBoBaHHeM 3Toi nepBoil manku [Stock], Hamo monarate, 0OBSCHAETCS U TO, MOYEMY Ha aHTIIMICKOM
s3pIKe «StOCK» ecTh cnHOHMM KanuTamay [11.195].

N3 neObITHS OBITHE!!

N3 anuTo Heuro!!

N3 manoro 0oabmee!!

M3 naaxwu opyaue!!

N3 06e3bsiHbI yesioBeK!!

N3 kpuka ciaoso!!

N3 nyxa ucropus!!

JlpeBHUE erunTsiHe MOBCEMECTHO UCIOJIB3YIOT PhlUar Ha IPAaKTUKE, HO TOJIBKO ApXUMeN 3ariIsaHy
eMy B yIlly U TeM OJlyXOTBOPUJI CBOIO JIyIIIY.

Kak 0b1 pyka + nyma ppryara!!

W >TM oMH caeprkall HaTUCK LEJION apMUU pUMIISH Tipu ocaje Cupakys.

«Mneanu3upoBaHHBIA SKCIIEPUMEHTY, «CUIay, «BeKTopb» [20.15, 18-19] commwkaer DiitHIITEIHA C
IICUXOJIOTHEH Oosee, yeM ¢ MaTeMaTHKaMHU.

«...YcepaHo, HO Oe3 ycrexa crapaercs npeonosiets (npersrcTeue! - B.K.) paccrosiaue 1o 1enu, To B
pe3ynbTare HaNpsDKEHHWsT IPOUCXOAUT CMEIIEHHWE 3PUTEIBHOrO IOJA: IPOJOJITOBAThIE U TMOJBUKHBIE
MPEeIMEThl BOCIPUHUMAIOTCS TeTIeph HE Kak 0e3pa3InvHbIe U CTPOTO HEMOABMKHBIE HA CBOEM MECTE, HO KaK
Obl CHaOXEHHbBIE «BEKTOPOM», Kak Obl HaxOAsIIMECs MO JaBJICHUEM B HAIPABICHUM K KPUTHUYECKOMY
Mmecty» [10.241].

Toraa kak MaTeMaTUKH MPUOETIIH K MICUXOJIOTUH TOJIBKO B 70-e T. XX Beka.

«JTa TPyIHOCTh XapaKTEPU3yeTCs HE TOJBKO CIOKHOCTBIO NMPOOJIEMBI, HO M TEM SBJICHUEM,
KOTOpO€ BCE Yallle U Yalle TOPMO3UT IIPOrpecc HAIIMX 3HAHUM: sI XOUYy CKa3aTb, YTO TEMA 3aTparuBacT JIBE
JTVICIUTUIAHBI - TICHXOJIOTHIO W MareMaTuKy. M 9ToOBl MX KBaTM(HUIIMPOBAHHO OOCYXIaTh, HY)KHO OBITh
OJTHOBPEMEHHO IICUXOJIOTOM M MaTeMaTukoM. M3-3a OTCYTCTBUSI 3TOH JABOHHON KBalM(UKAUK Tema
oOcy»xJanach MaTeMaTUKaM{, ¢ OJHON CTOPOHBI, M TCHXOJOTUU - C OPYrod, M Ja)ke, KaK Mbl YBUIHUM,
HeBponatosiorom» [30.7].

3/1ech MaTeMaTUK YIYCKaeT «TO TPEThe», KOTOPOE MOCTOSHHO yIyckKaeT, - Jloruky (¢ Oonbiioi
OyKBbI), TOrJ1a KaK y A. DiHIITelHa yepe3 «001y0 TeOpHIo 1oJish» cBeTuTcs Jloruka (¢ 60JbI10i OYKBbI).

ThI TakOM )K€ KaK H s

«OCHOBHO#M MeTOJ, NPMMEHsIeMbIi NPU PeLIeHNH 32124 JI0AbMH U MbIIIAMH, - OJMH U TOT
ake. [IpobGoBaTh, MpoOOBaTH CHOBA M CHOBa, pa3H O 00 pa3s MOMBITKHU Tak, YTOOBI HE YIIyCTUTh
0JIaronpusATHOH BO3MOKHOCTH. CIipaBelIMBO, KOHEYHO, YTO OOJbLIEH YacThiO JIIOJU PELIaloT 3aJa4yu
JydIe, 4eM MBI, YelloBeKy He Hy)KHO OpOcaThCsl BCEM TEJIOM Ha MPENsSITCTBHE - OH MOXET CIIENaTh 3TO
MBICJIEHHO; OH MOXXET BHOCHUTb B CBOHM TONBITKMA OOJbIIE pa3sHOOOpasus, a M3 Heydad CBOUX IOMBITOK
M3BJIEKaTh OOJIBIIIE MOYYUTENIbHBIX BHIBOJIOB, YEM MBIIIb (BbLI. MHOH. - B.K.)» [6.260].

HayuHblif myTh NO3HAHMA 1JIs1 BCeX O/IMH H TOT :Ke!

IIpupona u CyIHOCTH M€, MBICJIM OJTHA U TA xKe!

Hpest, MBICJIbL OJTHA M TA Ke!

«3aHsATHE "YUCTBHIMU MBICISIMHU" MPENIOoJiaraeT «IJIMHHBIA MyTh, KOTOPBIM YEIOBEUECKUH IyX
JOJKEH ObLT MPOUTH paHee» [8.82].

Jomxen Ob11 IpoiiTH panee!!

Yr1oObl MOHATH A. DHHIITEHA, HEOOXOIUMO BIUTATh KYJIbTYPY U JUCUMIUIMHY MBIIUICHUS.

«Korzaa s u3ydaro HEKOTOpOE YTBEP)KIACHHE, MHE Ka)XKETCS, UTO sI MOT Obl CaM €ro OTKpbITh, WIIH,

47



EcrecTBeHHOHayuHBI )KypHan « TouHas Hayka» www.t-nauka.ru

BEpHEE, €CJIM ATO WILIIO3HS U S HEIOCTATOUHO CHUJIEH, YTOOBI OTKPBITH €rO0, sl IEPEOTKPHIBAIO €r0 BO BpeMs
n3yuenus» [30.137].
$1 Mmor ObI caM ero OTKpPbITH!!
IlepeoTkpsbiBaro!!
«BocnnoMuHanue u3 npouwioi xu3zum»!! (Ilnaton).

«CyIIHOCTh BPEMEHHU U MPOCTPAHCTBA €CTh JIBUKEHHE, TOTOMY YTO OHO BCEOOIIE; MOHATh €ro
3HAYMT BHICKA3aTh €r0 CYIIHOCTh B hopme moHsTus» [8.231].

J{BU:KeHHne, MPOCTPAHCTBO, BpeMms!!

«MaremaTHKa ONEepUpPyeT UCKIIOYUTEIBHO C OTHOLIEHUSIMU MEXAY MOHATUSAMHU, HE IPUHKUMAs BO
BHUMAaHHE UX CBA3b C ONBITOM. PU3MKA TaK)KE€ UMEET JEJI0 C MAaTEMaTUYECKUMHU MOHATUSAMH, OJHAKO 3TH
MOHATHS TPHUOOPETAIOT (PUZNUYECKOE COJIEpKaHUE JIUIIb B TOM ClTydae, KOr/la UX CBSI3b C 0ObEKTaMHU OIbITa
4y€TKO ompefesieHa. Tak, B 4aCTHOCTH, OOCTOUT €0 C MOHSTUSAMM JBUXKEHHS, MIPOCTPAHCTBA, BPEMEHW
[29.657].

J{BU:KeHHe, IPOCTPAHCTBO, BpeMs!!

O06e3bsiHa XBaTaEeT MKy

«Tak gaHHOE caMOl MPUPOAOW CTAHOBUTCS OpPraHOM €€ JesTeNIbHOCTH, OPraHOM, KOTOPBIM OHa
MPHUCOEIMHSIET K OpraHaM CBOETO Tea, Y/UIMHSS TaKUM 00pa3oM, BOIPEKH OMOJIHH, ECTECTBEHHBIE pa3Mephl
nocneanero» [11.190].

Bonpexu 6u6auu!!

Tem caMbIM JIBUKEHUEM 00€3bsiHA TBOPUTBPEMSI M IPOCTPAHCTBO, UAel0, nousitue!! OHa 3TOro
HE 0CO3HAET, HO OECCO3HATENBHO 3TO JIETIACT.

O0e3bsiHa XBaTaET NANKY - «BCE Pa3BUTHUE [[TOHATHI| B 3TOM 3apopbiiie» [8.86].

W Beskuit pa3, reHud, jaenas OTKPBITHE, H300pETEHHE, NPAPOJUTEIBHHIIA YeIIOBEYCCTBA
BOCKPEIIAETCS JYXOM.

«DPu3nuecKkoil peabHOCThIO 001a/1aeT HE TOYKa MPOCTPAHCTBA M HE MOMEHT BpEMEHH, KOTJja 4To-
00 MPOU30ILIO, a TOJIBKO caMo coObiTHe. HeT abconroTHOro (HE3aBUCUMOTO OT MPOCTPAHCTBA OTYETA)
COOTHOIIIEHUSI B TPOCTPAHCTBE M HET aOCOJIOTHOTO COOTHOIICHHS BO BPEMEHH, HO €CTh aOCOIIOTHOE
(He3aBHCHMOE OT MIPOCTPAHCTBA OTYETA) COOTHOLLIEHHE B IPOCTPAHCTBE M BPEMEHHM, KaK 3TO OyAeT BUIHO U3
nanpHeimero. @akT OTCYTCTBHSL pa3yMHOTO OOBEKTMBHOTO CHoco0a pasfefuTbh YeTHIPEXMEPHBII
KOHTHMHYYM Ha TPEXMEPHOE IIPOCTPAHCTBO U OJHOMEPHBIM BPEMEHHON KOHTUHYYM YKAa3bIBA€T, UTO 3aKOHBI
MPUPOABI IPUMYT HanOoJiee yA0BIECTBOPUTENbHBIN, C TOUKH 3PEHUS JIOTUKU, BUJ, OyAy4Ud BBIPAXKEHBI KaK
3aKOHBI B YETHIPEXMEPHOM IPOCTPAHCTBEHHO-BPEMEHHOM KOHTHHyyMe. Ha 3ToM ocHOBaHbl Oojblne
MPEUMYIIECTBA METO/AA, KOTOPHIM TEOPUsI OTHOCUTENHFHOCTH 00s3aHa MHUHKOBCKOMY. C €ro TOYKH 3peHus,
MBI JOJDKHBI paccMaTpuBaTh Xi, Xz, X3 [ Kak 4YeTblpe KOOPAWHATHI COOBITHS B UYETHIPEXMEPHOM
KOHTHHYyMe» [29.25].

BmecTo X1, X2, X3 X1, X2 X3 t!!

«..A + E BmecToA» [32.416].

«..Bmecto... 4 -B... A - XuX-B»[5.104].

«111... MOUM TIPUHIUIIOM SIBJISIETCS THOEIH [0THOBPEMEHHO BOCKpemieHue |» [33.455].

BwMmecTo «pacTtBOpa Kakoi-HUOY b KUCIIOTHIL... ONIpeIesIEHHBIN 3BYK» [34.449].

(Bmecto cioBa «BMecTo» yuiiie Obl mepexona, Werden).

N B xaxxaoM (hyHIaMEHTATHHOM OTKPBITHH MOAYEPKUBACTCS:

«B 3TOM HET HUYEro MHUCTHYECKOTO [T. €. MPOTUBOECTECTBEHHOTO» [20.187].

«7. HckyccTBeHHbIE (MHCTpYMEHTAlbHBIE) aKTbl HE CIEQyeT MpeacTaBIiATh cede Kak
CBEpPXBECTECTBEHHbIE WJIUM HAJIbECTECTBEHHBIE, CTPOSIIMECS [0 KAaKUM-TO HOBBIM, OCOOBIM 3aKOHaM.
HckyccTBEHHBIE aKThI CYTh T€ K€ €CTECTBEHHBIE...» [5.104].

«[Ipu 3TOM paboTa Bc€ BpeMst ACPKUTCS HA TIPOYHOM, MaTEepPHATbHO-(PaKTHIECKOM (yHIaMEHTE,
KaK BO BCEM OCTaJIbHOM €CTECTBO3HAHUM, Oarojaps 4emy MOUMCTHHE HEYJePKUMbIM 00pa3oM HAKOIUISIETCS
TOYHBIA MaTEepUa M YPE3BBIYANHO IMIUPUTCS TOPU3OHT HcciaenoBanusy [34.179].

N60 nyx!!

«NB«Ho ecnmu BoOOIIE TPOTHUBOMOCTABIATH TPUPOAY, KaK (QHU3HUECKOe, JTYXOBHOMY, TO
ciefioBaiio Obl CKa3aTh, YTO JIOTMYECKOE €CTh CKOpEEe CBEXIPUPOAHOE [HO HE CBEPXbECTECTBEHHOE|»»
[8.82].

IlepBasi maaxka!!

Nichts!!

48



EcrecTBeHHOHayuHBI )KypHan « TouHas Hayka» www.t-nauka.ru

AKT TBOpenus!!

Mpbicas!!

Honsitue!!

CBsa3b!!

Ilepexona!!

3akon!!

Bpemsa!!

IIpupamenne!!

IIpu6aBouHasi cTOMMOCTH!!

YcaoBHblii peduiexc!!

PeBosronms!!

Yepes Bce GyHIaMEHTAIbHbBIE OTKPBITUS U U300PETEHHSI CBETUTCS KOJIOCCAIbHOE 0000IICHHE.

bes I'epaxnura-I'erens yxxe He o0oiTuch!!

Ho...

st yu€nbIx, Gpunocodos, HoMUTUKOB [ epakiura-I'erens He cyuiectBoBaiio!!

VYuénsle, ¢uaocodpl, MOMUTUKH TIH00ATHHOW 3aJayd, TIOCTABICHHOW HCTOpUEH TMepen
YeJI0BEUYECTBOM, He pelaT!!

Bonee Toro, cozHatenabHO YXOIAT OT PELICHUS U YBOJAT 3a cOO0H pabouux.

I'mobGanpHBIC 3a7a9K

Ecnu Tpu Thics4M JeT Ha3aj 4eIO0BEYECTBO pEIIaeT II00aIbHYIO 3a/1ady pa3/ieleHUsIroJI0Bbl U
PYK, TO Ha CEroJHs 4eJOBEUYECTBO PeIIaeT IMATYIO M0 CUETY INI00aTbHYIO 3a/auy, - CPAIIMBAHNEr0JI0BbI U
PYyK. /IBe U3 mATHU caMbIX HAUTPyAHEUIIHNX 337a4, KOO B HUX CTAJIKUBAIOTCS MPOTHUBOIIOIOKHBIE HHTEPECHI,
JKEJaHUs JI0ACH.

«Y Terens )xe eourHcmeo WM HepazoenbHocmyb (3TO BhIpAKEHHE MHOTAA Jy4Ile, YEM €IMHCTBO)
"opiTHs" ¥ "HEHUTO" HaroT nepexoo, Werdeny [8.95].

Pemenne rnobansHOM 3amaun pa3aelieHus TOJOBBI U PYK POXKAAET MPOTHUBOMOJIOKHBIE KIIACCHI,
PENMTHO3HBIA TPHUHIUI MBIIIJICHNS, TPEPHIBAET €CTECTBEHHOE, CBOOOIHOE pPa3BUTHE HAYYHOTO IYTH
MO3HAHUSI.

Kak cnenctBue, MOHATHA pa3lemsiOTCs, YMEPTBISIOTCA. «Mexny HUMU 00pa3yercsi mponacTh,
KOTOPYIO HUYEM HE 3anoJHuTh» [35.71].

«NB|| B crapoii noruke nepexona HeT, pa3BUTHs (IOHATHIA ¥ MBIIUICHUS), HET K6 H Y M P € H H €
U, Heobxooumoi ces3u» Beex yacteid u "Ubergang'a” (- "Ilepexoma”. Ped.) oJHUX B APYyTHE»
[8.88].

[TpuHIMI MBITIIEHUST APUCTOTENs BHIBEPHYJT HAU3HAHKY KU3Hb, MYINY, TyX, MBICIb, IBUKEHUE,
JIMATICKTUKY W TIPEBPATHII B 20COIIOT, MEPTBEUHHY.

«To4HO Tak ke, KaKk ¢ HhIOTOHOBCKOM TOYKHM 3pEHUS 0Ka3ajJoCh HEOOXOIMMBIM BBECTH MOCTYJATHI
tempusestabsolutum, spatiumestabsolutum(- spems abcoriomno, npocmpancmeo abconromno (nart.). - Ped.),
TaK C TOYKM 3pEHHsS  CIEIHAJbHOH TEOpPUHM  OTHOCUTEIBHOCTH MBI  JOJDKHBI ~ OOBSBUTH
continuumspatiiettemporisestabsolutum(- npocmpancmeenno-epemennoii konmunyym abconromen (nar.). -
Peo.). B atom nocienseM yrBepskaeHun absolutumosHauaer He TOJBKO «(DU3UUECKU peasibHBIN», HO TAKKe
«HE3aBUCUMBIA 0 CBOMM (U3MUYSCKUM CBOWCTBAM, OKAa3bIBAIONIMK (U3MYECKOE JCHWCTBHE, HO CaM OT
(bU3NYECKHUX YCIIOBHUI He 3aBUCIIIUI»Y [29.43-44].

MbI J0JKHBI BAOXHYTh KW3Hb B JIOTMKY M TO0JIb30BAThCS TNPUHIUNIOM MbIILIEHHS
I'epaxsmrTa-I'erens!!

«MBICb BKIIIOYHTh J#C U 3 H b B JIOTHKY ITOHSTHA - U TCHHAIbHA - C TOYKU 3PEHUS npoyecca
OTpPaKEHHsI B CO3HAHMM (CHayaja WHIMBUAYAJIbHOM) YellOBeKa OOBEKTHBHOIO MHpPa M MPOBEPKH 3TOTO
CO3HaHUA (OTPAKEHUS ) MPAKTUKOM...» [8.184].

«Ilonstue cunvt B pusuke - u noraprocmu ("TPOTUBOIIONIOKHOCTU HepaspuleHo (Kypcus I'erens)

cesa3zannbie"). Tlepexoa oT cuibl K MOJApPHOCTH - mepexona kK "Beicuium Denkverhaltnisse™ (- "MbIcieHHBIM
otHomeHusM". Peo. )» [8.81].
[lepen Apucrorenem crosia (yHIAMEHTaNbHas 3amava, - MPOHUKHYTH B JAymly paba u

napajn3oBath €€, IpeBpaTuTh pada B ropopsumiee opyaue. M oH ¢ Hewo reHuanbHo crpaBuics. [Ipunimn
MBILIUIEHUS] ApUCTOTENS OB MOJIOKEH B OCHOBaHUE HanucaHus bubnuu, aecaru e€ 3anoseneil.
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dynmamMeHTanbHas 3a1a4a A. DUHIITeTHA

Jmvep, OH CUUTaj, 9T0 HAMO 00LemANT, BCe PeJUIHM,
H‘IT} sce e yaacTes, To IMo KpaiiHeil Mepe BCe XPUCTUAHCKUE,
ec hs

i mpaBOCTABHEe He COTIAIMAICHA — xoms OBl EaTgm:
- OTECTAHTOB, HY @ €CJIM M 9TO HEBO3MOKHO, TO 00DHE
g Irl'“pwm Ger Beex mportecranton. [Ipaspa, m 310 emy He
E 3 oTsT OH T TPUJIATAJ] BCE YCHIMI.

'V;w/;‘i),(.‘[,;l, i sie JISHOHMI[ CUATAM, WTO HANO OTKPHTD TAK |
HABHBAEMYIO XAPARTCPICTHRY ) HEATO. y]lIlBL‘])Cﬂ.‘IbHO:L;[;‘I(i
coeENT Bee B HAyKe m Oyier cofep:karh B cebe Bce O )
sce pompocsl. OH 11 m300peTadt
BCEBO3MORHALIC YHHBEPCAABHBIE 4y
pueMpl JUls1  PeNICHHsA BCEX 3a-
gag  cpasy ##) Hampmmep, OH
M3r0TABIANBAT  BRYHCIUTEIHHLIE
yammnnst  seaex 3a  IlackameM.
(B oramume OT apudmoMeTpa
Tlackamns, apapMoMerp JleitGmm-
a ymelq cuie n3pJjaeraTb KBajl-
]m‘l‘l.ll,lﬁ kopens.) Cam apudmo-
MeTp HEe COXPAHMICH, HO 0 HAC
JONUIT CBUETeNHCTRA O HOE3JKe
Jlelioumia 3 AHTJMI0, Ijie OH Je-
MomcTpUpoBan ero padory Opi-
raunckuym  yuensim  (['yr ToTHac
JKe YIYINIT ero KOHCTPYKIIO). :
lTak, maTeMaTnKa Jlefi0HAIy OYeHDH HPABIIACE, OH XOTen
0GBenANTE BCE 66 METOJbl, W I[IOWTEHC IO0COBETOBAJ EMy
nayuyurs [lackass, JleitOHUI] Pasgo0bl y HACJIE[HAKOB Tla-
CRAJNSA ero IMMChMA W BAINMCKHA (BIOCIENCTBI yTep:{HI{LIe)
1 mamen y Ilackans(KapTUHRY ) Ha KOTOPOIL GBI M300PAKEH
BHAMCHATHIN J(H(Q(EPEeHIIATbHBIA TPEYTOIBHIR (pme. 8).
K oromy spemenn Jlexapr, Depma, Ilacrans ymean muadde-

Ha

gpGuHama

wacamensHad
HOPMONE

noOKACamETHAS  OGHOPMANTY

Pue. 8. MudunnresmMalbHbIi
rpeyroabank llackans u pas-
aumanbie QyHRINIL

PEHIMPOBATH MHOTOYJICHBL W 3HAJM, KaK IPOBOIIUTH racaTeJab-

paborax Ilackans. B paborax pgpyrmx reomerpos — I'woii-
rerca, bBappoy — Tak;ke (UIypHpPOBAIM MHOTOYUCJEHHDIC
00BEKTEl, CBA3AHHEBIE ¢ JaHHol Kpusoi. Ha pue. 8§, Hampumep,
WMEIOTCS TaKUe BeJIWINHB: a0Ccoucca, OpANHATA, KACATeIbHASL
(oTpesox kacaTembHON OT ocu abCMUCC 70 TOUKM KACAHHIA),
HAKJOH KACATENLHOM, NJOMAafb KPUBOJHHEITHOMT QGUIypsn,
nmofiKacaTeanHass, HOPMAh, MOgHOPMans U T. A. OGaHo BCE
9T O00BEKTHl PACCMATPUBAJINUCH [0 OTAENBHOCTH., bappoy,
K OPHEMepy, BHBOJAWJI COOTHOUIEHHS ME/RIY HORHOPMAIbIO
¥ IIOIKACATeIHHON MPU MOMOIIE HOBOH KPUBOiL, PECOBABIIENH-
¢ B HOBOH maocKocTH. JIeHOHUI, cO CBOMCTBEHHBIM €My
CTpeMIeHNeM R YHEBEPCATHHOCTH, PEmm, IT0 HAf0 BCE HTO
paccMaTpuBaTh @IUHIM 00pasoM: [l 5Toro OH BBEJ eTMHBIL
TEPMUH I N1000W M3 BEJIUYHH, CBABAHHBIX C JAHHOH RKpH-
BOI, MCIOIHAOMIX 110 OTHOIIECHIIO K JAHHON KPHBOH KaKyIo-
HEGYAb QyHRIOUIO, — TepMUH OYHRIN:; Il prvMepamn ¢yHRImII
OBLIY BCE BEJMUMIBI, BeTpevajomuecs Ha pue. 8. Hampmumep,
abemueca, opjauHaTAa, MOXHOPMANb, LOJAKACATCIBHAS M T. JI.

Taxum o6pasom, mo Jleiibuuay ¢ KpuBoit Obli0 CBA3ZAHO
muoro Qymrnmit. Y Heioronma 6brr gpyroit TepMus — (JiodH-
Ta, 03HAYABINUII TEKYIAs BEJIMTIMHA, IEPEMEHHAs BeNMYnHa,
U CBABAHHLIA TeM caMbiM ¢ aBukeHueM. Ha ocHoBaHE: m3y-
uyenus [Tackansa u cBOUX COGCTBEHHBIX paccysuermit Jleibmury
TIOBOJNBHO OBICTPO pa3Buil HOPMAJNbHLIN aHAJIU3 B TOM BHJE,
B KOTOPOM MEL €T0 ceifgac 3HaeMm. 10 ecTs B BHJE, CHeNUaIbHO
IPUCIOCOOIeHHOM MJjisi 00ydYeHHmsI eMmy Jofeil, KOTOphe ero
coscem He moHmMawr. Jlei6uum mmcas: «llmoxas ToJ0BA,)
00azas BCIOMOTATEALHBIME  IPeHMYIECTBAMM; . . . MOJKET
TePenOroaaTL CAaMyIo JydIIIyIo, IOZ00HO TOMY, Kak Pe0eHOK
MO3KEeT IPOBECTH [0 JUHEHKe JUHNI0 JydIie, 9eM Beandaimuit
macrep oT pykm». (G uhr a uer, Leibniz’s deutsche Schrif-
ten, Bd. I,S. 377—381). ®opmanbHble IPaBUIa OIEPUPOBA-
HIisL ¢ 6ECKOHETHO MaJBIMM,CMBICI KOTOPBIX HesceH; JleinomHm

o 2
Hble K lIﬂ])il()()JlﬂM BCEX cTeneHeu, a (I)yHI\E\MCHI’EIJH)HLIH oec-

IOBOABLHO OBICTPO YCTAHOBHLI.
KOHEYno MaJplii TPEYTONbHUK (Y7KE SBHO) IPHCYTCTBOBAT B - - T -

s

#) AL H. [Mapuua pagbAcHWI MHE, MTO <‘<vxu‘p_nN'repnm*una» .»lguo-

UNna 110 cymeeTsy coBmajaer ¢ «Hymepaimeii I'éjeisy, Ipi IOMOIILI

KOTOpOii 110caesumit JOKA3ajl HEIOIHOTY BCCX. JOCTATOTHO TOTHBIX
Teopuii, OIpPOBEPrHYB TeM CaMBIM

TeHOHNIEBCKI-THIBOCPTOBCKYIO
uporpammy . popMaN3anui MaTeMaTIRIL. Y S
*%) «Xopomniee {HACAEICTBO) JYUIIE CaMO RpPACHBOM mpobires
TeoMeTpUT — Trreadt JTGHOHMI JloNNTANI0, — TaK KaK OHO MIpaer poih

061MeT0 METOJ{AY I TI03BOJAET PEIMTh MHOTO IPOOIEAD (18).

Coriika Ha Wjel0 YHWBEPCAJLHOCTH HE OIDaBJbiBacT JUMHIZAMA
910l myrkn JleitGHua: Mo 00HAA KOI[YHCTBEHHAA ¢pasa OplIa OBl
HeMbicamMa B yerax Bappoy m jase HploToma.

2iites
Puc. 5 (B3sT 13 36.35-36)

dyHnamMeHTabHAs 3ajJada B (U3MKE Ta K€, YTO W B JIPYTUX OTPAcCisiaX HAyKd. A HMEHHO,
HUBJIOKUThH PEIUTUO3HBIN MPUHIIUIT MBIIICHUS APUCTOTENS M OBIAJeTh HAYYHBIM NMpUHIMIOM ['epakiuTa-
lerens.

[Tepen A. DiiHmITeHHOM (PaKTUYECKH CTOsUIA Ta K€ 3a7a4a, 4To nepes JleiioauniieM B MaTeMaTHKE.

[Touemy wHbuHUTE3UMATBHBIN TpeyrodbHuK [lackans g0 mnpuxoma JleOHuma octaBaics
HEMOJIBIKHBIM, MEPTBBIM 4EPTEIKOM?

[ToToMy, 4YTO MaTeMaTHKHd MOAXOIWIM K HCCIEAOBAHUIO CBOETO IMpEeAMeTa C MPUHIIUIIOM
MBIIIJIEHUST APUCTOTENS, HO HE C IPUHIIUIIOM MbIieHus ['epaknura-I"eremns.

«['eomerpuueckue ke (UIypbl B HAYYHOM T€OMETPUU CYTh «OOBEKTHl UHUCTOTO MBIILICHHUS,
KOTOpPBIE HE MOTYT OBITh TiepeaABUTacMb»» [28.49].

Korma mpumén JleitOnni, Bc€ ObUTO TOTOBO, «HA PUC. S5, HAPUMEP, UMEIOTCS TaKWe BEIMYMHBI:
abcuucca, opauHara, KacaTelbHas (OTPE30K KacaTelIbHOW OT OcH a0CIMCC O TOYKHM KacaHusl), HAKIOH
KacaTeJIbHOM, TUIOIIa b KPUBOJIUHEHHON (DUTYpPBI, TOJKacaTeNbHasl, HOpMaJb, IOAHOPMAaIb U T. A.» [36.36].

W MaTeMaTHK¥ YIUBISIFOTCS, MOJI 4TO Toraa BHEC JleiiOnuI! ?

lNocriona, Jleitoaun nHpuHUTE3UMANBHBIN TpeyroibHUK [lackans (puc. 5) BoCKpecus, BEIHEC U3
Anpna. B cMepTH yBUIEN KU3HB!

CMepTh 0JHOBPEMEHHO BOCKpemeHue!!

Marun4eckuii BbI30B ObITHA U3 HeObITHA!!

«U3 NichtsBexomutSeiny» [8.94].

Hwu on, HU MaTeMaTuku, HU GUIIOCO]BI AITOTO HE OCO3HAIOT, HO OECCO3HATENBHO OH ATO JeIIaeT.

Kak B wmarematuke g0 JleiiOnuna mnoHsTus abcuucca, OpAMHATA, KacaTtenbHas (OTPE30K
KacaTeJIbHOU OT OCH abCIUCC 0 TOUKH KacaHws), HAKJIOH KacaTeIbHOM, TUIOIIA/lb KpUBOJIMHEWHON (UTYPHI,

50




EcrecTBeHHOHayuHBI )KypHan « TouHas Hayka» www.t-nauka.ru

HoJIKacaTesbHasl, HOpMajb, HOJHOPMaIb U T. 1. ObUIM pa3JiesieHbl, HO ¢ MpUX0oM JIeHOHHUIA 3TH MOHATUS
CJINBAIOTCSL.

Tax u B pusmnke:

«B nopensaTuBUCTCKOM (PU3UKE MPOCTPAHCTBO M BpeMsl ObLIN pa3feabHbIMU MOHATUAMIY [29.25].

Ho ¢ npuxonom A. DHHIITEWHA «IIPOCTPAHCTBO U BPEMS CIIMBAIOTCS B €UHBINA YETHIPEXMEPHBIN
KOHTUHYYM» [29.243].

Ho To:xe camoe Ha0/II002eTCA U B JIorUKe!!

«Jlornueckue dopmsel cyth toteFormen (- méprebie Gopmbl.Ped.) - HOO MX HE PACCMATPUBAIOT KaK
«OPraHUYECKOE €IMHCTBOY, «MX KUBOE KOHKPETHOE €AMHCTBOM» [8.87].

«DPyHJaAMEHTAJIbHBIE MOHATUS «IIPSIMOI», «IUIOCKUNY, [«TOUKa»]| U T. A. HOTEPSIIU CBOM TOUHBIH
cMbICH B pusuke» [29.717].

Ho emi€ panee oHM «11O0TEPSIIN CBOM TOYHBIA CMBICH BY» MaremMaTuke!!

Cy1ecTBeHHO TOUHEE, TOUYHBIN CMBICIT TIOHSATHI BOCKPEIIAETCS M3 HEOBITUS TIPUHITUIIA MBIILICHHS
Apucrorens.

Touxa

MaremaTtnka Hayka TouyHas. Ho o cymHOCTHM TOYKM MaTeMaTHKH HE 3a/aBajJiCh BOIPOCOM.
Tonpko 3apokaaromias TsKENas MPOMBIIUIEHHOCTh MOTpedoBajla OT MATEMaTUKOB MBICIUTh CYLIHOCTb
TOYKH.

«Hampumep-nge Cekct BckpbiBaeT auanektuky monstust mouku (derPunkt). Touka He mmeer
n3MepeHus? 3HauuT oHa ere npocTpaHcTBa!l! OHa ecTh IpaHULa IPOCTPAHCTBA B IPOCTPAHCTBE, OTPHULIAHUE
IIPOCTPAHCTBA U B TO XK€ BPEMs «IIPUYACTHA K IPOCTPAHCTBY» - «ECTh TEM CaMbIM AMAJIEKTHUECKOE BHYTPH
cebs»» [8.276].

Jloruka (¢ 00sb110# OYKBbI)!!

Tonbko cmycTst Oojiee JABYX ThICAY JIET MOJ JIABJICHHWEM pPa3BUBAIOIIMKCSA MPOMBIIUICHHOCTH

®epma u JlekapT MBICIAT TOUKY KaK OCHOBAHME MAaTEMATUKU M U300pETAIOT CUCTEMY KOOPAMHAT.

Y:

X 0 X
1 v
E dmbu
¥ racwmada
Puc. 6

N306perenue cucteMbl KOOpAUHAT NOTPeOOBaIa OTPOMHOIO HAIPSKEHUS! MBICITH.

«...YcepaHo, HO 0e3 ycrnexa ctapaercs npeoaosets (npensrcreue! - B.K.) paccrosaue 1o uenu, To B
pe3ysbTaTe HANpsHKEHHS TMPOUCXOAWT CMEIICHHE 3PHUTEIBHOTO TMOJS: MPOAOJTOBATHIE W IIOABIKHBIE
MPEeIMEThl BOCIPUHUMAIOTCS TeTeph He Kak 0e3pa3uuHble U CTPOro HEMOABMKHBIE HA CBOEM MECTe, HO KaK
Obl CHaOXEHHbBIE «BEKTOPOM», Kak Obl HaxOZsIIMECs MO JaBICHUEM B HAIPABICHUM K KPUTHYECKOMY
Mmecty» [10.241].

AKT TBOpeHus!!

Ja oynert!!

«U3 NichtsBerxogutSeiny [8.94].

Cuctema KOOpAMHAT €CTh HE YTO HMHOE, Kak c¢ororpadupoBaHHas MbICIb cama Mo cebe,
BBIIIIE/ANIAs MBICTh W3HYTPH BOBHE, MBICIIb TIEpEll BaMH, Ha Ballled JIaJIOHHW, KOTOpas «ONEpUPYET YxKe
camocrtosaTenbHo» [37.57].

Hyx!!

Hyma!!

Yypo!!

Mucrtuka!!

Cucrema KOOpIMHAT - MUMOJIETHBI MOMEHT CTaHOBJICHUSI MBICIH caMoil 1o cebe, e€ mepexon
U3HYTPH BOBHE, U3 OECCO3HATEIHLHOIO B CO3HAHME.

B3pbIB TOUKH!!

Hyascanus!!

Cucrema KOOpIMHAT OJTHOBPEMEHHO YKa3bIBACT B MPOIILIOE U B OyayIiee.
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CyTtb nonsitue!!
[Tonsarue

Urto 3HaYUT NOHATH!?

[ToHATH, 3HAUUT CXBATUTh, YJIIOBUTb, JOCTUYb LIEJIH, YIIEIETh, CIACTHCh, BBICKOUYUTh U3 MACTH.

[loHATH, 3HAUUT NPOTIIOTUTH, ECIIU XOTHUTE.

[ToHATH, 3HAUUT MHOI'O€ CBECTU K OJJHOMY, IIPOTUBOIIOJIOKHOCTH CBECTH K €UHOMY.

[TepBast manka (kameHb) CyTh MOHATHE! !

Kak 0b1 pyka + opyaue!!

Ha mytu mo3nanus, B Jloruke (¢ 60b110#i OyKBbI) MOHATHE 3aHUMAET [IEHTPAIbHOE MECTO.

Kenanue - npensaTcTBHe - (Kak 0bl pyKa + opyaue) - pyka + opyaue - neJib - ;KeJIaHue...!

Enunbiii kopeHb Gpu3nku 1 MaTeMaTHKA

CMoTpH B KOpeHb!

«®Darnec Munerckuii n300pEn crocod U3MepeHHst BRICOTHI TUPAMUJL Ty TEM U3MEPEHUS [UX| TEHH B
yac, KOrja [Haiia TeHb| paBHa pocTy Tena... [Hunokcen rooput ®anecy:] MHoruMm Bocxuinaercst B Tede
[bapaon Amacuc], B HeOMEPHBIil BOCTOPT MPHUBEJIO €r0 U TO, KaK Thl U3MEPHII TUpaMuUay - 6e3 Majeniiero
TPyAa M HE HYXAaiAChb HM B KAKMX MHCTPYMEHTaX, Thl IPOCTO YCTAaHOBMJ HAa Kpall TEHH, KOTOPYIO
oTrOpacbiBaja NHpaMuAa, KacaHWEM Jy4ya CBeTa [C BEpUIMHAMM MUpPaMHUAbl U MHaJKH| MOJy4HUJIOCH JIBa
(momo6usbIX. - B.K.) TpeyronbHuka, ¥ Tl HAIJISLIHO TTOKAa3ajl, YTO MUPAMUIa OTHOCUTCS K MAaJKe TakK jkKe, KaKk
TEHb - K TeHn» [26.113].

JlanHas 3a/1aua gBsieTCS B CBEPHYTOM BUJIE€ BCel pa3BEPHYTOM MaTeMaTHKH U (PU3UKHU BIUIOTH J10
HalIuX JTHEH.

IIupamuaa u Tens!!

boiTHe 1 HeObITHE!!

YyBcTBEeHHOE M MbICIHMOeE!!

CosHaTtesqbHOe H Oecco3HaTebHOE! !
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252 OIMHNCAHME MATEMATHYECKHX PYKOIIMCER

im Punkt m eine Tangente gezo-
gen werden soll.

Az ist die Achse. Wir fillen
das Perpendikel mP (die Ordina-
te) auf die Abszisse Az. Nimm
nun an, der Punkt n sei der unend-
lich ndchste Punkt der Kurve

3HaeM M rje(B Touke m)Tpedyercs
IPOBECTH KacaTelbHYIO.

Az — och. MBI onycraem mep-
neHjuryasap mpP (oppunary) Ha
abemuccy Az. llpescrans) cebe
Tenepb, 4TO TOYKA 7 — OECKO-
HEUHO 6AUdcaiiiuas ToIKa KpPUBOil

neben m. Fille ich ein Perpen-
dikel np auf die Achse, so muss
p der unendlich nichste Punkt
zu P sein und np die unendlich
nichste Parallellinie zu mP.
Fille nun ein unendlich kleines
Perpendikel mR auf np. Nimmst
du nun die Abszisse AP ... z
und die Ordinate mP ... y,
so ist np = mP (oder Rp), ver-
mehrt um ein unendlich kleines
[nkrement [nR] oder [nR] = dy
(Differential von y) und mR =
= (Pp) = dz. Da der Teil der
Tangente mn unendlich klein ist,
fallt er zusammen mit dem ent-
sprechenden Teil der Kurve selbst.
Ich kann also mnR als ein A
(Dreieck) betrachten und die
A mnit und mTP sind dhnliche
Dreiecke. Daher

_Bozie m. Ecam a onymy Ha
0Ch TEpPHeHAURYJIADP np, TO p
JloJKHA OBITH OCCKROHEYHO OJIu-
saitireil Touxkoir kK P, a np —
OecroHeuyHo OumyKkaiiimeii mapai-
neabHoil guHueit k€ mP. Oumycrn
Tenepb OECKOHEYHO MaJblil mep-
neHjuryasap miK wa np. Ecan
THI Teleph IMPUMeIh abCuuccy
AP 3a z, a opgmmary mP sa y,

(T0 np = mP (wiun Rp),)ysemxu-

UeHHOII Ha 0eCKOHEYHO MAajioe
npupamenne [rR], wnu [nR] = dy
(mudpepernmat or y), a mR =
= (Pp) = dz. Tar rax gactb mn
KacaTeIbHOIL OECKOHETHO MaJa,
TO OHACOBHA[AET C COOTBETCTBYIO-
1eii YacThio CaMont Kpusoii. I mo-
Iy, CJIef0BAaTeJIbHO, paccMaTpu-
BatTh mnR Kak A (TpeyrornHuK),
AN-ki ke mnR uw mTP — no-

nobHble Tpeyroabanku, Iloaromy

dy (= nR):dz(= mR)=y (=mP) : PT

Puc. 7 (B3sT u3 37.252)

«TbI KaK-TO MPOCUTT MEHSI BO BpEMs MOETo IMOcienHero npedoiBanus B MaHuecTtepe OOBSICHUTH
muddepeHnransHoe ucuucienne. Ha crnemyroiemM mpuMepe Thl CMOXEIIh MOTHOCTBIO YSACHUTH ce0e ITOT
Bonipoc. Bcé muddepennmanbHoe mcUMCIEHWE BO3ZHUKIO IEPBOHAYAIBHO W3 33Jauydl O MPOBEIACHUHU
KacamenvbHbiX K TIPOU3BOJIBHOIN KPUBOM uepe3 rodyto e€ Touky. Ha aTom e mpumepe s U X0Uuy MOSCHUTD
Tebe CyIIecTBO Jena.

[Tyctp nmuHUsS NAO- TPOU3BONBHAS KPHBAs, MPUPOJLI KOTOPOH (SBISETCS JIU OHA MapaboIiowu,
AJUTUTICOM U T. 1. MBI He...) (Aanee cm. puc. 7. - B.K)» [37.251].

Ecnu B camom Hauane crateu B maBe «llepoe Hauano» mbl yrBepxknanu, uro IlepBoe Hauano B
cBépuytom (Nichts)Bue coep)KUT BCIO HCTOPHUIO Y€I0BEYESCTBA, TO 3/IECh HA PHC. 7 MBI HAOIIO1aEM YXKE B

53




EcrecTBeHHOHayuHBI )KypHan « TouHas Hayka» www.t-nauka.ru

pasBépHyrom (Sein) Bume Bcroo wucropuio uenoBeuectBa («M3 NichtseeixogurSein» [8.94]), Tounee,
HaOo1aeM BCIO €€ B JTOTWYecKoi, HeoOxoaumont gopme, rae Bce arpudOyThl Jloruku (¢ 00nbioit OyKBbI)
KaK Ha JIaJIOHU:
Kenanue - npensitcTBHe - (Kak ObI pyka + opyaue) - pyka + opyaue - ejb - xKeJaHue...!
3neck Ha puc. 7 cpa3zy OpocaeTcs B IJ1a3a MEJIOYb, «3TO HE MEJIOYb, HIIM ATO TaKasi MeJIOYb, KOTOpas
MOJKET MONyYUTh peraroiiee 3HaueHue» [38.442], - «np = mP(unuRp)» [37.252], T. e. «np = Rp»!

Yacts paBHa 1ienomy!!

Kamuig Boabl paBHa okeany!!

KocTtsb paBHa ckenery!!

«HEOBITHE, KOTOPOE €CTh BMECTe ¢ TeM ObITHe» [8.93].

N3 TpéxThicauyHOW wHCTOpUM (GU3UKM W MAaTeMaTUKU Mbl B3sUIM TPU MOMEHTAa pPa3BUTHS,
CTaHOBJICHUS W HAOIIOJaeM, UYTO MPUPOJA U CYIIHOCTh 3TUX TPEX MOMEHTOB (3amaua Darneca, cucrema
KoopauHaT (puc. 6) U reoMeTpuveckas HHTeprperanus auddepeHnnarbHoro ncancienus (puc. 7)) oqHa u
Ta xe!

Bo BceoOmem exunnyHoe!!

B enmanuHOM BeeoOmiee!!

B He3HaHuu 3HaHuMe!!

B 3HaHuM He3HaHMe!!

3amaua Qaneca, - EAMHUYHOE, CUCTEMA KOOPJIMHAT, - OCOOCHHOE, TEOMETPHUYECKasi HHTEPIIPETAIUS
mudQepeHMaIbHOro  UCUYMCIeHHs, - BceoOllee, KosloccalbHOe 0000lIeHne pelieHue 3agad. B
TreOMETPUYECKOM CMbICie U] PepeHInaIbHOr0 UCYUCIICHUS HACTOJIBKO MPOCBEUMBAET pEIICHUE 3a/1ayu
Qareca, 4TO HEMOCBAUIEHHBIA aXHET OT BOcTopra Bcies 3a ¢apaoHom AmacucoMm. ['ne TpeyronsHuk 7Pm
(puc. 7) TeHb OT MUPaMHJIbL, @ TPEYroJAbHUK MNRTEHb OT majnku, KoTopyro dajec «ycTaHOBWI Ha Kpail
TEHH, KOTOPYIO OoTOpachiBaia nmupamuia». To ecTh «Iupamuia OTHOCHTCS K HaJke TakK K€, KaK TeHb - K
TeHW». MBI MBICJICHHO, HE3aMETHO MJsi ceOsi, cleialid Mepexo] OT OAHOro K JAPYromMy, «OJHO dYepes
npyroe» [8.241], «B OAHOM U TOM K€ OTHOIICHHH CYIIECTBYIOT HEUTO B ce0€ CaMOM U €ro OTCYTCTBHE»
[8.126]. MaremMaTuKy JaHHBI MOMEHT OTHOIIICHHUS TeHb K TSHU OKpecTUIIU oTHOmeHneM dy/dX.

B TOT MOMEHT, Koraa Mbl MEpENUIM OT TEHU MAJIKUA K TEHU IMUPaMUJbl U Jajee K €€ BBICOTE, MBI
TeHH Oecco3HaTeNbHO OTOpocwiu. HO TOYHO Tak e MOCTYMaloT W MaTeMaTHKH, OHH, JOCTHTHYB LEJH,
0TOpachIBalOT MPUPALIEHNE, TOUb-B-TOUb KaKk 00€3bsiHa OTOpACchIBACT MaNKY (KaMEHb), JOCTUTHYB LIENH.

OTtcroga XOpOIIO BHJIHO, YTO AK€ CBOM a0OCTpaKIMM MATEMaTUK YepHaeT M3BHE C IOMOIIBIO
CBOEH TOJIOBBI, @ HE U3 CBOEH I'OJIOBHL. «...MeanbHOE €CTh HE YTO MHOE, KaK MaTepUaIbHOE, IEPECAKEHHOE
B YEJIOBEYECKYIO TOJIOBY U IIpeoOpa3oBanHOe B He» [11.21].

MHuMBbIe yuciia U MHUMBIE BEILU

Ecnu ecth MHUMBIE YKCTIa, 3HAUUT UMEIOTCSI © MHUMBIE BEILH.

«Haxowner, Mbl, cienys MUHKOBCKOMY, BBEIEM BMECTO BEIIIECTBCHHOW BPEMEHHOW KOOPIHHATHI |
= ctmaumyroXy = il = ict. Toraa cooTHorenue...» [29.26].

O06e3bsiHa cXBaTWIIA TAJIKY.

«Torma coorHomenme...»!!

MatemaThKu 10JIroe BpeMsi KOCWINCh Ha MHMMBIE YHCIa, HE BeAasi UX IPUPOJIbl U CYIIHOCTH.

«IT0T (aKT, CBUACTCILCTBYIONIMA O BO3MOXHOCTH HAXOXICHHUS JECHCTBUTCIBHBIX KOPHEH
YPaBHEHHs C MOMOUIbIO ONEpALMK HAJl MHUMBIMU YHMCIIaMH, NPOMU3BEN HAa MATEMAaTHUKOB TOTO BPEMEHH
CUJIbHEMIIEE BIICYATIICHUE U COJACHCTBOBANI B HEKOTOPOM MEpE NMPU3HAHUIO MHUMBIX YHCE]L.

HecMmotpst Ha 370, BCE k€ MHOTME MaTEMAaTHKH IPOJOJDKAIN OTHOCHUTHCA K MHHUMBIM YHCIIAM C
HEJIOBEPHEM, KaK K YEMY-TO CBEPXbECTECTBEHHOMY» [39.576].

Tonbko korma I'aycc BBEM MHUMBIE YMCIa B CHCTEMY KOOpPAMHAT, MAaTEMaTHKH OOJEr4y&éHHO
B310XHYJM. HeT, OHM He MOHSIM NPUPOJbl U CYIIHOCTHM MHHUMBIX YHCEJ, MPOCTO YCIOKOWJINCH, YTO U
MHHUMBIM YHCJIaM HAlUIOCh KAKOE-TO MECTO.

A Benp renuid ['aycca He ciry4aiiHO BBEJI MHUMBIE YHCIa UIMEHHO B CUCTEMY KOOpJIUHAT.

U onsith 06€e3bsiHa € Maikoil B pykax!!

«...Y ITUHSS TaKUM 00pa3oM, BOTIpEKH OMOJINH, €CTeCTBEHHBIC pa3Mepsl ocieaaero» [11.190].

Martsb LlepkoBb 4yTKO OJIUT BCAKYIO YEPTOBLIMHY, €pech!

Korga Bnepeeie B Matemaruke [1. @epma oOHapyXui mpupamieHue, TO Yucia C MpUpalieHueM
Ha3BaJl ««BBIMBIIUICHHBIMID WIH «IPUOIMKEHHBIMI»Y [32.417].

A Bot u WN.II. ITaBnos:
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«UTak, uro xe menarb? OQHAKO TyBCTBOBAJICS, BOOOpa)XaJCcs M HaMedalcs emé OJUH IyTh IS
pemeHus GpyHIaMEHTaIBHOTO Bompoca. Henmb3s M HalWTH Takoe 3JIEMEHTAapHOE IMCHUXUYECKOE SIBIICHHE,
KOTOpPOE IIEJTUKOM C IOJIHBIM TIPaBOM MOIJIO OBl CUHUTAThCS BMECTE C TEM M YUCTBIM (DH3HOJIOTHYCCKHM
SBJICHUEM, U, HayaB C HEro - M3yd4as CTPOro OOBEKTHBHO (Kak M BCE B (DM3HMOJIOTHH) YCJIOBHS €ro
BO3HHUKHOBEHUS, €r0 Pa3HOOOPA3HBIX YCIOKHEHHUA U €T0 HCUE3HOBEHUS, - CHaYaIa MOJYYHTh OObEKTHBHYIO
(hM3HONIOTMYECKYI0 KapTUHY BCEHl BBICIICH NEATEIbHOCTH KUBOTHBIX, T. €. HOPMAJIbHYIO PaOOTy BBHICIIETO
OTJeNla TOJIOBHOTO MO3Ta BMECTO paHbIE MPOW3BOIMBIINXCS BCSYECKUX OIBITOB €r0 HCKYCCTBEHHOTO
pasapaxenus: u paspymeHus? K cuacTpro, Takoe SBJICHHE JIaBHO OBUIO IMEpe]l Iiia3aMH MHOTHX; MHOTHE
OCTaHABIIMBAJIM HA HEM BHUMaHWE U HEKOTOPbIC JaKe HAUMHAIHU OBUIO U3y4aTh (0COOCHHO HA/IO YIIOMSHYTh
Topwunnaiik a), Ho octaHoBwIuCh (BcoMHuM M. Kanra. - B.K.) mouemy-To B camMoM Hauaie u He
pa3paboTanu 3HAHUS €r0 B OCHOBHOHM, CYIIECTBEHHBI METOJl CHUCTEMAaTHYECKOTO (PH3HOIOTHIECKOTO
W3YYEHHUSI BBICIIEH e TEIbHOCTH )KUBOTHOT'O OpraHu3Ma. DTO SIBIEHUE U OBLJIO TEM, YTO TeNepbh 0003HaYaeT
TEPMUH «Y CTOBHBI U P €  JI € K C» M SHEPTUYHOE M3YUCHHE KOTOPOTO BIIOJIHE ONPABAAI0 TOIBKO YTO
BBICKa3aHHYIO Hanexay. [loctaBum, cienaem JBa MPOCTHIX OMBITA, KOTOPHIE yAaayTcs BceM. BonbéM B pot
co0aku yMEpEeHHBI pAacTBOp KakoW-HUOyAb KucaoThl. OH BBI3OBET Ha ce0s OOBIKHOBEHHYIO
O0OOpPOHHUTENIFHYIO PEAKIIUI0 XKUBOTHOTO: SHEPTUYHBIMU JIBMKCHUSIMU PTa pacTBOp OyneT BHIOPOIIECH BOH,
Hapy>Xy ¥ BMECTE C TEM B POT (@ IMOTOM HapyXKy) OOMIIBHO TMOJBETCS CIIIOHA, pa30aBIIsIomas BBEAEHHYIO
KHCIIOTY U OTMBIBAIOIIAst €€ OT CIM3UCTON 000y0uku pra. Temeph Apyroi ombIT. Heckonbko pas moObM
BHEIITHUM arcHTOM, HalpuMep OMpPEISIEHHBIM 3BYKOM, MOJCHCTBYEM Ha CO0aKy Kak pa3 mepea Tem, Kak
BBECTH €ii B pOT TOT ke pactBop. M uto xe? [locraTouHo OyaeT MOBTOPUTH OJIMH JIUIIb 3TOT 3BYK - U Y
co0aKu BOCIIPOM3BEAETCS Ta )K€ PEAKIIHS: TE KE IBUIKCHUS PTa M TO KE UCTCUCHHUE CITFOHBI.

O6a 11 akTa 0IMHAKOBO TOUHBI U MOCTOSHHBL. Y1 00a OHM OJKHBI OBITH 0003HAYEHBI OJIHUM U
TeM Xe (HU3MOJIIOTUYECKUM TEepMHHOM p € ¢ 1 e k c¢. Ob0a OHM HMCYE3HYT, €CIH Tepepesarh JH0o
JIBUTATEeNIbHBIE HEPBBI K POTOBOM MYCKYyJaType M CEKPETOPHBIE HEpPBHI K CIIOHHBIM JKene3am, T. €.
s deperTHpie TTPUBOBI, MO0 addepeHTHbIE MPUBOIBI OT CIM3UCTON OOOJOYKM pPTa M OT yXa, WU Ke,
HAKOHEIl, pa3pylINTh IEHTPAIbHBIC CTAHIUU TIEPeXo/ia HEPBHOTO TOKa (T. €. JBIIKYILIETrocs Impolecca
HEPBHOTO pa3jpakeHus) ¢ appepeHTHBIX MPUBOJIOB Ha 3 depeHTHbIe, A MepBoro pediiekca 3to OyaeT
MPOJIONTOBATBIA MO3T, JIJIsl BTOPOTO - OoJbIue moiymapus» [34.449-450].

Emé onuu myTh 1U1s1 pemieHus1 (PyHIAMEHTAJIbHOIO Bompoca!!

Ilcuxuyeckoe siBjeHNE BMeCTe ¢ TeM U YUCTOe (pu3noiornyeckoe sipjienue!!

JoctaTouHo OyaeT MOBTOPUTH OJMH JIMIIbL 3TOT 3BYK - 'Y CO0aKH BOCIIPOM3BEAETCS Ta Ke
peakuusi: Te ke IBUKEHUsI PTa U TO Ke UCTeYeHHe CJIIOHBI!!

«Hucroe OBITHE U YUCTOE HUYTO €CTh... OJTHO M TO xe» [8.94].

PacTBOp KHCJI0THI ¥ 3BYK OJJHO U TO xe!!

Bbesymue!!

Otkpertue N.I1. [1aBioBa u €cTh HE YTO MHOE, KaK OTKPHITUE MHUMBIX BELIEH. A €CTb MHUMBIE
BEIIH, HETIPEMEHHO JIOJDKHBI SIBUTHCSI © MHUMBIC YHUCIIA.

BceoOmryro ¢popmyiy MHUMBIX uncen Brepsble npuMenu I1. @epma: «4 + E BMecToA» [32.416].

OTHOIIEHUE TEHHU K TEHU B IIOMCKE BBICOTHI TUPAMUJIBI €CTh CBOETO POJia YMHOKEHHE MHUMOTO Ha
MHHUMOE€, WJIH OTPULIAHUE OTPUIIAHMSL.

MHUMBIIA MUp BIIEPBBIC OBUT OTKPHIT MEIMICPHBIM YEJIOBEKOM, OH BCIOJY CTall OCSA3aTh JYyXOB, a
3HAYUT U BIEPBHIE MIOMBICITHIL.

«HecMoTpst Ha 3TO, BCE KE MHOTHE MATEMATHUKH MPOJIOJDKAIA OTHOCUTHCS K MHHUMBIM YHCIIaM C
HEeJI0BEpHEM, KaK K YeMY-TO CBEPXbECTECTBEHHOMY.

Tak, nemenkuid yuénpiii I'. JleliOnun B 1702 roxy nucan: «MHHUMBIE YHCTa - 3TO IPEKPACHOE U
gyJiecCHOE yOexkuIne 00KECTBEHHOTO IyXa, MOYTH 4yTo aM(puOusi ObITUsI ¢ HEOBITHEM» (- COCIUHEHHUE JIBYX
MIPOTUBOMONOXKHBIX Havall. - Ped.)» [39.576].

Jleitbnunr - sto [epaknur-I'erens B MaTeMaTHKE U K €ro CIIOBaM CJIEAyeT OTHOCUTHCS
0J1aroroBeiHo.

««bbu10 OB HETPYAHO OOHAPYKHUTH 3TO €IUHCTBO OBITUS U HUYTO... B Kadcoou (Kypcus ['eremns)
JIECTBUTEILHOW BEITH MIIH MBICIIHY...«HU2Oe HU HA Hebe, HU Ha 3eMie Hem HU4e20, Ymo He co0epiucalo Dbl
8 cebe mozo u Opy2o2o, bvimus u Hebvimus» [8.94-95].

O0e3bsiHa HATBIKACTCS HA MPETSTCTBUE, BEIXOIUT U3 CEOS.

Brixoaut u3 ceds!!
besymue!!
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«Bcé (uenoBeueckoe) BeIxoauT 3a rpanuilsl (Trieb, Schmerzetc. (- Breuenue, 60mpb u T. 1. Ped.)), a
pa3ym, U3BOJIUTE BUJIETh, «HE MOKET BBIXOJIUTH 3a mpeaeimn!» [8.99].

«...YcepaHo, HO Oe3 ycrnexa crapaercs npeonoiiets (npernstcteue! - B.K.) paccrosiaue 1o 11emu, To B
pe3yibTaTe HaNpsHKEHHs] MPOUCXOJUT CMEIICHHE 3PUTEIBHOTO TOJISA: MPOJIOJITOBAThIE U MOJBHXKHbBIC
MIPEeIMEThl BOCIPUHUMAIOTCS TeTeph HE Kak 0e3pa3udHbIe U CTPOTO HEMOABIKHBIE HA CBOEM MECTE, HO Kak
Obl CHaOXEHHBIE «BEKTOPOMY», KaK Obl HAXOMSIIMECS IMOJ AaBICHHWEM B HAMNpPaBICHUH K KPUTHUYECKOMY
Mecty» [10.241].

MHuMBbIe Benu OTKpbITHI U B icuxosioruu JI.C. Beirorckum.

«IlIpn €CTECTBEHHOM 3allOMUHAHUU yCTaHaBJIMBAETCA npsimast accoIMaTUBHAS
(ycnoBHOpeduiekTopHas) cBsi3sb A - B Mexay aByms ctumynamu A u B; mpu HCKycCTBEHHOM
MHEMOTEXHUYECKOM 3allOMHUHAHMM TOTO K€ BIIEYATJICHUS MPHU MOMOIIU IICUXOJOTUYECKOro opyaus X
(y3enok Ha miaaTKe, MHEMHUYECKasl CXeMa) BMECTO ATOU MpsiMoii cBsizu A - B ycTaHaBnuBaeTcsi 1B€ HOBBIE:
A - X u X - B; kaxaas u3 HUX SIBISICTCS TaKUM K€ €CTECTBEHHBIM YCIOBHOPE(IICKTOPHBIM IPOIIECCOM,
00OyCIIOBJICHHBIM CBOWCTBAMH MO3TOBOM TKaHW, KaKk M CBS3b A - B; HOBBIM, HCKYCCTBEHHBIM,
WHCTPYMEHTAJILHBIM SABIISICTCA (akT 3aMeIleHust OfHOM cBsi3 A - B nBymsi: A - X u X - B, - Benyummu
TOMY € pe3ylbTaTy, HO JPYTUM MyTEM; HOBBIM SIBJSICTCSI HCKYCCTBEHHOE HAMpaBlieHUE, JaHHOE
MOCPEJICTBOM HHCTPYMEHTa €CTECTBEHHOMY IIPOLIECCY 3aMbIKaHMSI YCIOBHOW CBA3H, T. €. AKTHUBHOE
HCTIOJIb30BAHUE €CTECTBEHHBIX CBOMCTB MO3roBOM TKaHu» [5.104].

Jpyroii myTb!!

Tem campiM JI. BbIroTckuii QakTuyecku OTKPBLI NPUPOAY M CYIIHOCTh CJI0BA,lIOHSTHS,
MBbIILJICHUS, JJOTUKH!!

MHuuMbIe BelH €CTh MBICIIEHHBIE BEIIH, «1yXOBHbIE Bemm» [8.84], «mup uaein» ([1lnaton).

« Terenp oOpamiaeT BHUMAHWE Ha  «HJEHU BCEX NPUPOTHBIX M JYXOBHBIX BEIICH», Ha
«CyOCTaHIIMOHATIBHOE COACPIKAHUE...

- «3agaya U COCTOUT B TOM, YTOOBI OCO3HATh 3Ty JOTHYECKYIO MPUPOIY, KOTOpas OYyLIEBIISIET
IyX, MpoOy>KJ1aeT ero u AeiicTByeT B HEM»» [ 8.84].

@dyHIaMeHTalbHbIE OTKPBITUS Kak U3 pora m3zoounus: B Matematuke (M. Houroton, JleitOnun, H.
JloGaueBckuii, bosit), unocodpun, noruke u ucropuu (I'erens, K. Mapkc), nonutuaeckoit sxonomun (K.
Mapkc), meauumne (Mruamn3emmensseiic), ouonorun (Y. Jdapsun), xumuu (. Mennenees), ¢puznonoruu
(W.IL. [TaBnoB), ¢pusuke (A. DUHIITENH), monuTuke, SkoHOMuUKe (B. Jlenunn), ncuxonoruu (JI. Beirorckwuii)!

B camMbIX pa3HbIX 0TPACJAAX HAYKH OTKPbITHE OJTHOTO M TOrO :Ke!!

B3pbiB gyxa!!

N OxTs6psb!!

«YacTto KaxkeTcs, YyTO OJHU U T€ K€ HJAEM BO3HHKAIOT Cpa3y y MHOTHX, Kak OyaTo HX
OJIHOBPEMEHHO 03apseT KaKoe-TO OTKpoBeHHE. Eciy mouckaTs NpUUMHY 3TOTO, TO €€ JIETKO OOHApYX UTb,
MPOCMOTpPEB pabOTHI TE€X, KTO HaM NPEIIIECTBOBAJ, e TE K€ HJACU yKe CYLIECTBYIOT, XOTsS MOKa 0e3
BEJIOMa UX aBTOPOB.

Jlo cux mop Hayka He U3BJIEKIa OOJBIION MOJB3bl U3 ATHX COBMAACHMIA, TaK 9acTO HAOIIOJaeMBIX
B HccienoBaHUsAX Y4€HbIX. HemocroilHass KOHKYpEHIUS, YHU3UTEIbHOE COMEPHUYECTBO - BOT HX
€AMHCTBEHHbIE TUIOAbI. OAHAKO B 3TOM (hakTe HETPYIHO YBHJETh T0KA3aTENbCTBO TOTO, UYTO Y4YEHBIE
CO3JIaHBl JUTSI M30JUPOBAHHOTO CYIIECTBOBAHHs HE OOJBIIE, YeM BCE OCTAJbHBIC JIIOAM, YTO OHH TOXKE
MIPUHAJIJIC)KAT CBOEMY BPEMEHU M PaHO WM MO3HO HAYHYT JEHCTBOBAThH co001ma. CKOIBKO TOTJa BPEMEHH
ocBoOoauTes st Hayku!» [40.138-139].

HeesxinnoBa reometpus u pusuka

HeeBximmmoBa reomerpuss u (pu3uka KBAaHTOBOW MEXaHWKH JO PE3W B Ijla3aX B MPSAMOM H
MIEPEHOCHOM CMBICJIE HAIOMUHAIOT HaM MOBE/ICHUE, JOTHKY PELICHHUs 3a1a4l 00€3bsIHOM.

B reomerpuueckoii uaTepnperanuu aupHepeHInaibHOr0 UCUUCIIEHUs (pUC. 7) MBI YK€ YKa3alu
Ha CXOJCTBO TOBEIEHUS, JIOTUKY peIHIeHHs 3ajadu o0e3bsHO. [l Hac JaHHOe YTBEpXKICHUE He
MPEIOJI0KEHNE, HEKOE CIIyYalHOE CXOJCTBO, a MPUMHIMIL. ENWHBIA NPUHIIUMIT PEIIEHUS BCEX 3a/1a4.

O6e3bsiHa xenaer. JKenanue - HaXOIUTHCS 3/1€Ch OAHOBPEMEHHO He 37ech. OHa CTpeMUTCS K
CBOEH IeNM, «IOJBEPKEHO TMPEMSATCTBUSM U JaXe HaTaJKUBAaeTCd Ha HEBO3MOXHOCTB» [8.196].
[IpenstcrBue!! Hanpsokenue! IlepexuBanue. OHa BBIXOOUT U3 ceds, 3a cBow mnpenenbl! Kpuuwnt!
becnokoitHo Oeraer Tyma u croma! XBaTaeT NOMABIIME MO PYKY CIydYailHbIe MPEAMETHI M XaOTUYHO
pasz0paceiBaeT ux mno cropoHam. CiyuaiiHO MomaB B CBOIO IeNib W 1I€7b caMa mpuiuia Kk ooe3psne!! OHa
ycnokousnack. O0e3bsiHA «cyyaliHo CXBaTWia NAJKy B TO BpeMs, KOIJa IO COCEACTBY Jiexkall IUION,
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KOTOPOTO HEJb3s1 OBLJIO TOCTaTh MHBIM criocooom» [10.247].

H.N. JloGaueBckuii B CBOEM apceHalsie AJsi OTKPBITHS HEIBKIHMIOBOM T'€OMETpUU YK€ MMEN BCE
HeoOxoauMoe. Bo-miepBrix, oruky auddepeHnnanbHOro ¥ HHTErPAIbHOTO MCYUCICHHS, OCHOBAHHOE HAa
AHAJIEKTHKE TOYKH, IOATBEPXKAAIONIAs HA OIBITE PELICHUS MHOTOYMCIEHHBIX 3ajJad. Bo-BTOpbIX, W3
UCTOPHUHU PEUICHHUS TATOM aKCHOMBI OBIJIO «BBICKA3aHO BEChbMa IIEHHOE COOOpPa)XEHUE O TOM, YTO MPHHATHE
OOJBIIMHCTBOM JIIOJIeH akcuoMbl EBKIMIA O MapajuleNbHbIX KaK MCTUHBI, HE MOJyIeXkalleil COMHEHHUIO,
OCHOBaHO Ha ombiTe. Tak BrepBble OblIa SBHO CPOPMYIMpPOBaHA M€ O TOM, YTO BECOMOCTh aKCHOM
OIPEICTISICTCS. KX COOTBETCTBUEM OITIBITY, @ HE CAMOOUYCBHIHOCTRION [43.96-97].

IIpoTtuB Apucrortensi («4To €CTh TPU pPOJa YMO3PUTEIbHBIX HAYK: YUEHHE O NMPUPOJE, MaTeEMaTHKa
1 Hayka o 60xecTBeHHOMY [7.285])!!

«NB| s 'erens oeticmeosanue, mpakTUKa eCTh 1ocuveckoe "3aknioyuenue”, purypa
noruku. W aTo mpapnal... mpakTuKa 4enoBeKa, MUJUIMAPABI Pa3 MOBTOPSSACH, 3aKpPEIUIsIeTCs] B CO3HAHUU (B
6eccosnarenpHoM!! - B.K.) yenoBeka ¢urypamu noruku. OUrypsl 3TH UMEIOT MPOYHOCTH MPEIPACCYIKa,
aKCMOMATHUYECKUH XapaKTep UMEHHO (M TOJBKO) B CHIIY 3TOT0 MUJUTUAPHOTO TTOBTOPEHMUS.

l-as moceinka: 6aacas yenvp (CyOBEKTHBHAsS 1IeNb) VersusoeticmgumenvHocms  ("BHEIIHSS
JEHCTBUTEIILHOCTS")

2-as TIOCBUIKA: BHEIIIHEE cpedcmao (opynaue), (00BEKTUBHOE)

3-psl TIOCBUIKA, CHpPEYb BBHIBOJ: COBIAJCHUE CYOBEKTHBHOTO M OOBEKTUBHOIO, IpPOBEpPKa
CyOBEKTHUBHBIX HJIEH, KpUTEPHil 0O BEKTUBHON HCTUHBD) [8.198].

B-tperbux, «Kirorens noss, uro Cakkepy NpUILEN HE K IPOTUBOPEUHIO, A JIMIIb K PE3yJbTaram,
MOPA3UBIIHUM €T0 CBOCH HEOOBIYHOCTRION [43.97].

Kittorens neiicTBUTENbHO NPUIIEN K IPOTUBOPEUnto, TpeOoBaBImii pazpemienus. H.M. JloGaueBckuit
«IIyTEM CYMMHUPOBAHHUS 3THUX OueHb MaybiX maroBy [20.131] ctan yBepeHHO npubauxarbes K uctuHe. OH
yKe ocs13a1 €€ JyXOM.

«XOTSl UCTHHA HaM elé HEe U3BECTHA, OHA MPEACYUIECTBYET M HEYKOCHHUTEIHHO MPEINUCHIBACT
HaM J0pOry, 0 KOTOPOM MBI IOJKHBI CI€I0BaTh MO cTpaxoM 3a0myautbes» [30.5].

«..HcxonHoe pomyiieHue, KOTOpoe OTIMYAeT "HeeBKIMAOBY' reoMmerpuio JlobaueBckoro ot
OOBIYHOM, BEKaMU yTBEpIUBIIEHCs "eBKIuI0BoN" reomeTpun. JIo6aueBCKuUil JOMycKaeT, 4TO U3 TOUKH A,
nexaiiet BHe npsimoit  BC, moxet B muockoctu ABC  BBIXOIWUTH HE OJHA, a HECKOJIBKO MPSAMBIX, HE
BcTpedaromux BC; TouHee, OH HE HCKIIFOYAeT 3TOM BO3MOKHOCTIY [41.39-40].

Tem cambiM JloOaueBCKUT Marndecku MpeBpaTUl OAHY M3 MapajUIebHBIX JUHUNA B aMIUTUTYLy
TYro HaTAHyTOH CTpyHbl. Temepb CTaHOBUTCA SICHO, MouyeMy (QHU3UKH MPHOEraloT K MaTeMaTH4eCKOM
¢dopmyne konebanusi cTpyHbl. Ho emé BaxHee, yepe3 pacCMOTpPEHHE MATOW akcHoMbl JloOaueBCKUM
CBETHTCS B NPSMOM U IEPEHOCHOM CMbICNie 00e3bsHa, OopyJoBaBlias nankoil. Tem, yeM 3aKkaHYMBAIOT
y4€HbIE, C TOr0 HAYMHAET 00€3bsIHA; C XaOTUYHOT 0, 0€3yMUsi, BEPOSTHOTO.

«B cBs3u ¢ 3TMM B KBaHTOBOM MeXaHHMKE BO3HHUKAaeT cepbE3Has mpobrema. Beabp Bce
HalOyo1aeMble  (U3NYECKUE XapaKTEPUCTHKH B CHCTEMaX MHUKPOYACTHIl MOAUMHSIOTCS BEPOSTHOCTHBIM
3aKOHaM. A NOATOMY BO3HMKAIOT COMHEHMS B CYILIECTBOBAaHUM B KBAHTOBOM MEXAHUKE CTPOIMX NPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H, K KOTOPHIM MBI MPUBBIKIN B KJIACCUYECKON MEXaHUKE U JIEKTPOJMHAMUKE, J1a U B
OOBIICHHON U3HU TOXe. BeposTHOCTHBIN XapakTep 3TUX CBsi3ed B KBAHTOBOW MEXaHMKE HMeN Obl
KaracTpopuuecKkue MOCIEICTBHS Il HAIIer0o MHUPOBO33PEHUS, TaK KaK HaM IPHILIOCH OBl MPHUBBIKATH K
TOMYy, 4YTO TpPUYMHA MOXKET JAEWCTBOBAaTh, HE BBI3BIBAS CIEJACTBHM, M, HA0OOPOT, MOTYT BO3HUKATh
MOCIIEZICTBUS 0€3 Kakoi-mnoo mpuauHbDy [44.80].

®usukoB cnac J.1lpeaunrep, Hameamuii popmyiy ans yoexua. He npuBoxxy 310 ypaBHEHHe,
«Hocsimee umsa lpeaunrepa» [44.81], u6o He cmbicmo B HEM. Ho ecnum 3T0 ypaBHEHHE OTBedaeT
JNENCTBUTEIBHOCTH, TO OHO SIBJISIETCSI MOMEHTOM IIE€PEXOAA MPOTUBOIIOIOKHOCTEH, «Iepexo] OT OJHOrO K
Ipyromy,a amo camoe 6adi Ho e» [8.128].

To, 4r0 y4€HbIE B UCCIEOBAHUM CBOETO IIPEIMETa CIEAYIOT HCTOPUYECKU HE BIIEPEN, a Ha3al, K
IepBOMY Hauaiy, A0Ka3biBaeT ypaBHeHue lllpenunrepa.

«...YpaBuenue lpenunrepa ¢akTuyecku BIEPBBIC 3aCTaBISET HAC MPHU3HATh, YTO HAEATBHOE
(myx) siBISieTCS 4acThIO MPUPOABI, U YTO 3Ta HAEaJIbHAs YacThb MOMUYMHSIETCS 3aKoHaMm mpupojisl. Kpome
Toro, ypaHenue lllpenunrepa B cBOeW CTPYKType B SIBHOM BHJI€ KPOME €IMHUIBI PEAJbHON COIAEPIKUT
MHUMYIO €IMHHUILy. A 3TO O3HA4aeT, YTO BOJHOBas (PYHKIHMS, KaK (YHKIIMsS BpEeMEHH, 00si3aHa UMETh U
peabHy0, 1 MHHMMYIO 4acTH, OJHA M3 KOTOPBIX MEHSET 3HAaK IPU U3MEHEHUM HAIPaBJICHHS TEUCHUS
BpeMeHHU, a Apyrad - HeT. [loaToMy npu u3MeHeHUH HamnpaBieHUs] TEYEHHUs BPEMEHU BOJIHOBasi (yHKIUS, a,
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ClIeIoBaTeNIbHO, W HMH(POPMAIMOHHOE II0JIE U3MEHAIOTCS. B 3TOM cMbIcie OuUHAMUKa, OIHUChIBaeMast
ypaBHenueM lllpeaunrepa, sBisercs *KU3HEHHOM, B TO BpeMsl Kak KJIaccH4yecKkas AUHAMHKA CUMMETpUYHA
OTHOCHUTEIILHO U3MECHECHHS HAIIPaBJICHUS TCUCHHS BpeMeHn» [44.82].

PeBosironust (perieHue, MbICHIb, MOHATHE, OTKpbITHE!!) - OJHOBpPeMeHHOe [BHM:KeHHe Ha3al-
Brepén!!

B Martematuke 00 53TOM KpacHOPEYMBO TOBOPUT «KBajgpaT '"z"», cucTtemMa KOOpAMHAT,
reoMeTpuueckast uHTeprpeTanus 1uddepeHnaIbHOr0 HCUUCICHUS.

JloGayeBckuii BIOXHYJ B MpsSMble NapajulebHble JTUHUH >KU3Hb, JAMAJCKTUKY, ABM)KECHUE,
MIPOTUBOPEYUE U OHU «CTAHOBSTCS MOABMXHBIMU (€gSam) M *KUBBIMH 10 OTHOLIEHHUIO OJIHO K JPYromy, -
NpUOOPETAIOT Ty HETaTUBHOCTD, KOTOPAs SABISCTCA 6 HYMPpemHH el Nyalbcayuet camo 08 Ui
eHuUus u xuznenHnocmuy[8.128].

«Hamym MpIcu HE MOTYT U HE JIOJKHBI «CO8nA0amb CO CBOUMU OOBEKTaMH B MPEYBEIMUYEHHOM
MeTaQHU3NIECKOM CMBICIIE 3TOTO cJI0Ba. MBI XOTHUM, JOJDKHBI M MOXKEM HOJTYYHTH JUIIb NPUOIH3UTEIbHYIO
UCI0 JICUCTBUTENBLHOCTU. [109TOMY M IeHCTBUTENILHOCTE MOXKET JIUILb MPUOIN3UTHCS K HAIIUM HJIalaM.
Bue uznen He cyliecTByeT HM MaTE€pHATMCTHUYECKMX TOYEK, HM MAaTeMAaTHUYECKUX NpsSMbIX JIMHUNA. Bcem
MPSIMBIM JTUHUSM B JCMCTBUTEIHLHOCTHU MPHUCYIIA MOTHASI MPOTUBOPEUUN KPUBU3HA, TOUHO TaK K€ U BBICIIAS
CIIPaBEUIMBOCTh BCE €HIE TECHO CBs3aHAa C HECIPaBEUIMBOCTBIO. [IpHpopa HMCTHHBI HE HJIealbHa, a
CyOCTaHIIMOHAIbHA; OHA MAaTEPUATMCTUYHA; OHA IIOCTUIAeTCs HE MBICIbIO, HO IJla3aMU, YIIAaMH U pyKaMH;
OHAa HE TPOIYKT MBICIH, a CKOpee HaoOOpOT: MBICHH €CTh MPONYKT YHHBEPCATbHOW KM3HH. JKUBOWA
YHHMBEPCYM - 3T0 BoruioméHHas uctuHa (NB» [8.441].

Bcem npsAMbIM JIMHMSAM B 1eiCTBUTEIbHOCTH MPUCYLIA MOJHAS NPOTHBOPEeYHil KpUBHU3HA!!

He «neckonbko npsimbix» [41.40], a skuBasi, HpOTHBOPEYMBAsOAHA U TA Ke npaMas!!

Ho marematuku kaTeropu4ecku He JOMyCKalT «HUKaKUX MpoTuBopeunii» [42.376].

Huxaxkux nporusopeunii!!

JIBuokernus!!

JAnanextuxkn!!

IIpuHOMNAa eCTECTBEHHOIr0, HAYYHOr0 MblnLieHus I'epaxkaura-I'erens!!

dus3uKaM K€ HaM YK€ HET CMbICJA J10Ka3bIBaTh IIPUHIMII €CTECTBEHHOI0, HAYYHOI'O MBIIIICHUS
I'epaknuTa-I'erens, oHu camu yTBEPKIAIOT, YTO «HALL MUP HEEBKINI0B» [20.214].

«Takum oOpa3oM, JyaiaucTU4ecKas MOJAEIb MUKPOYACTHUIIBI BOIUIOIIAET B ceOe €IMHCTBO TaKUX
MIPOTUBONOJOKHOCTEH KaK MaTepUaJbHOE U HJI€albHOE, HENPEpPhIBHOCTh U JUCKPETHOCTh, a TaKXKe
BAYKHEUIIMN TPUHLINII JUAJIIEKTUKH - EAMHCTBO YacTu U 1enaoro» [44.36].

Cwmorpu puc. 7, rae «np = mP (wmm Rp)» [37.252]!

YacTb paBHa neaomy!!

Menbiiee paBHO 00JiblIeMY!!

Huuro paBHo HeuTo!!

HeObiTHE paBHO ObITHIO!!

MukpouyacTuua pasHa Beenennoii!!

«Pa3BuTHe QUMK NEHCTBUTENLHO MPUBEIO K (HOPMYJIMPOBKE MpHHIKIA 3amHypoBku (bootstrap),
YTBEPKIAIOIIET0, YTO CBOMCTBA BCEEHHOM 3aBUCAT OT CBOWMCTB 3JIEMEHTAPHBIX, U3 KOTOPBIX OHA COCTOUT,
a CBOMCTBA AJIEMEHTaPHbBIX YaCTHIL] ONPEEIISIIOTCs cBolicTBaMu Beenennoi» [44.10].

«Pu3uKy HE00X0AUMO ObUIO BUAOM3MEHHTh. CaMbIM 3aMETHBIM H3MEHEHHMEM ObLJIO BBElECHHE
HOBOI'O 3aKOHA JABW)KEHHUS ISl (O4EHb OBICTPO) JIBMKYIIUXCS MAaT€pUAIbHBIX TOYEK, KOTOPBIA BCKOpPE
YAAJI0Ch IIPOBEPUTH IS ClTydast IEKTPUYECKHU 3apSHKEHHBIX YAaCTHIL. ..

I1yTb, OIHAKO, OKa3aJjcsi TPyAHEE, YEM OXHUAAJIOCh CHAayaja, MOCKOJbKY MPHUIIOCH BCTYIUTHh B
IIPOTUBOPEUYUE C IBKJINJIOBON reOMeTpHUen. JIpyruMu ciioBaMu, 3aKOHBI PaCIOI0XKEHUS MaTEpUAJIbHBIX TEN B
MIPOCTPAHCTBE HE COBMAJAIOT B TOYHOCTH C 3aKOHAMU IPOCTPAHCTBA, MPEANUCHIBAEMBIMU 3BKJIUI0BOI
reoMeTpueil TBEpAbIX Tel. FIMEHHO 3TO MMeeTCsl B BUJLy, KOT/1a TOBOPAT 00 «UCKPUBICHUU MPOCTPAHCTBAY.
OyHIaMEHTAIbHBIC TIOHITHS «IPSMOI», «IUIOCKON», [«TOYKW»| U T. 1. TMOTEPSUIM CBOM TOYHBIM CMBICIT B
dbusuke» [29.717].

DyHIaMeHTAJIbHbIE IOHSATHS MOTEPAJIN CBOM TOUYHBIH CMbIC]T B pusuke!!

N B reometrpum To:Ke, BIpo4eM, BO BceX 0TPac/aAX HAyKu!!

Toabko He oco3HaéTCs!!

Torzaa kak noxy4aercsi, 4To roJyiaras B OCHOBaHHWE MaTEMaTHUKU MPUHIUI MBIILICHUS APUCTOTENS
MAaTeMaTHKH! JOOUIUCH OMICTOMIISIFOIITUX YCIIEXO0B!?
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[TpocTo!

['enwnit MaTeMaTHKU HE3aMETHO I ce0sl U IPYTHX «IM03BOJISIeT "epelTu rpanuiy'» [8.231].

Hpyrumu cioBamu, 6€CCO3HATEIBHO MOJIb30BAJICS €CTECTBEHHBIM, HAYUYHBIM MPUHIUIIOM MBIIIJICHUS
I'epaknura-T'erens, kak 3amonro no Apucrorens (Panec), Tak u mnocne (Apxumen, depma, [ekapr,
Jleii6uun u np.). B padore «I'epaknut-I'erens 1 MaTeMaTukay MOKa3aHO HAMH, «UTO XKe MPOUCXOIHUT B yMe
[MaremaTHKa], KOr1a [OH] HAYMHAET CTPOUTH WM IOHUMATh MaTeMaTudeckoe paccyxaenue» [30.71].

Ckazatp, 4TO «HaAm MUp HeeBKIMAOB» [20.214], 3HAYUT OTKA3aThCs OT MPHUHIIUINA MBITUICHHS
ApHUCTOTEINSI U CO3HATENIBHO IMOJIB30BAThCA €CTECTBEHHBIM, HAYYHBIM MPUHLMIIOM MbIIIEHUs ['epakiuTa-
I'eremns.

Te noHATHSA, KOTOpBIE C TPyAOM IpeofoieBan A.DWHIUTEHH Ha IyTH HCCIIEIOBAaHUS CBOETO
MpeaMeTa, SABJLIFOTCA MEPTBBIE, NPOMAXHYBUIME JIAJAHOM €CTECTBEHHBIE IIOHATHS, CO3HATEIBHO
YMEPILUBIEHHBIE PEUTHO3ZHBIM MBIIIJIEHUEM U UCTOPUYECKH HABSA3AHHBIE COZHAHMIO JIFOACH.

«"IlepBoe Hayano" 3a0BITO U U3BPAILCHO UACATHUIMOM. A duale K mu y e cK u il MaTepUaliu3mM
OJIMH c643a "Hayano" ¢ NpoAOoKEHUEM U KOHLIOMY [8.264].

A. DUHIITENH BOCKPECUJI €CTECTBEHHBIEC MOHATUS U3 MEPTBBIX. YUEHBIE, UMEIOUIUE COBECTh U
€CTECTBEHHO MBICIISIINE, CAMU SIBIISIFOTCS SI3bIYHUKAMU BOCKPECIIMMU U3 KOCTpa MHKBU3ULIUH.

ViKe mNelmepHbI YeIOBEK, OpPraHWYECKM CBSA3aHHBIM C MPHUPOAOH, YCIIEIIHO IOJIb3YyeTCs
MIPOCTPAHCTBEHHO-BPEMEHHBIM KOHTHMHYYMOM U JelaeT (yHIaMEHTaIbHOE H300peTeHue, - OroHb. A.
OliHmTeNH, cioBHO IIpomMereli, BbIpBail M3 MOMNOBCKUX PYK IPOCTPAHCTBEHHO-BPEMEHHON KOHTHMHYYM H
BEPHYJI €0 YEIOBEYECTBY.

Hucnposepxenue 3akoHOB (popMaabHOW JIOTMKK IO HMCIOJABOJL B cepiale camoid Martepu
HepkBu. W HucmpoBeprass 3akoHbl (OpMaANbHON JIOTMKM HHAY€ pPAcCMAaTPUBAIM TEOMETPHIO, HEXKEIH
EBxana.

«ApHCTOTENSI CUMTAIOT CaMbIM TIIATEIBHBIM U IITyOOKMM M3 BCEX B HUCKYCCTBE PACCYXKICHHUS, HO,
[0-MOEMY, U OH, U BC€ BCJIE]] 32 HUM OYEHb OIIMOAINCh B OJJHOM: OHM HE MOHSJIH, YTO €CJIU [KaKue-TO JBa|
Hayalla TMPOTHUBOIOJOXKHBI, TO HEMPEMEHHO HEOOXOAMMO U TpEeThe Hayalo, MOTOMY YTO CUHUTAIH
HEBO3MOXXHBIM OJHOBPEMEHHOE COBIAJIEHUE IMPOTHUBOIOJIOKHOCTEH BBHJy HMX B3aMMHO HCKIIIOYAIOLIETO
xapakrepa. HemapoM H3 CBOEro mnepBOro MOJOXKEHMS, OTPHULAIOIIEIO OAHOBPEMEHHYIO HMCTHHHOCTD
MPOTHBOPEUYUBBIX BBICKa3bIBaHUHM, (uiocod mOKa3bpIBAET, UYTO NPOTHBOIOJIOXKHBIE BEUIM HE MOTYT
cyuiectBoBaTh BMecte. Hamr Gepusn naét HaM BHJIETH SICHEE, MO3BOJISS Pas3IisiAeTh NMPOTUBOIOIOKHOE B
CBSA3YIOILLEM Hayalile paHbllle pa3/IBOEHUs, TO €CTh Mpexae, yeM OyIyT JABE NMPOTHBOpPEYALIUX APYT IPYry
BEUIH... DTO MOJOOHO TOMY, KaK COBIQJAal0T MHHHUMAJbHbIE [CTENEHH| MPOTHUBOMOJIOKHOTO, CKaXEM,
HAaUMEHBIIMKM Kap ¥ HAaUMEHBIIMM XO0J0J,, HAUMEHBIIAasi MEJIECHHOCTh W HaMMEHbIIas ObICTPOTa M TaK
nanee, oOHapy>KuBasi €MHOE HAyajo paHblIe Pa3JABOCHHS CTOPOH MPOTHBOIOJIOKEHUS, KaK s TOBOPHI B
KHM)KKE 00 yCOBEpIIEHCTBOBAHUN MAaTEMaTUKU OTHOCUTEIbHO MUHUMAJIBHON Iy U MUHUMAJIbHOU XOP/IbI
(x aromy xe mpunér b. Ilackame. - B.K.)... Ecnmu Obl ApuctoTenb Tak MOHMMaj Hayallo, KOTOPOE OH
Ha3bIBAa€T JIMILEHUWEM, - TO €CTh [OHMUMAaJ|, YTO JIMIIEHHE €CTh Hayajuo, I0JIararollee COBIAJCHHUE
IIPOTUBOIIOJIOKHOTO M B 3TOM CMBICIE JIMIIEHHOE IPOTUBOIOJIOKEHHOCTH OJHOIO M JAPYroro Kak
JIBOMCTBEHHOCTH, HEW30EKHON TPH MPOTHUBOIOIOKEHUH, - OH ObLI OBl mpaB. Ho 0osi3HB Mpu3HATH, YTO
OJIHOMY ¥ TOMY K€ BMECTE MPUCYIIHU NMPOTUBOIIOJIOKHBIE CBOMCTBA, CKPbLIA OT HEr0 UCTHHY 3TOr0 Hayaa
U, BUJS, YTO TPEThE HayaJlo HEOOXOAUMO U JIMIIEHHE 00s13aTENIbHO CYIIECTBYET, OH CAeJal JUIIEHUE [4UCTO
OTpHILIATENIbHBIM| HauauoM 0e3 IMoJsiaraHusi, MOCjie Yero yxe He cyMmes M30exaTb NMPHUIKCHIBAHUS MaTepUH
HEKOTOPBIX 3a4aTKOB (hopMel. [JIumieHue], eciu NMpHCTaIbHO BIVIAJETHCSA, €CTh MO CYTH JIeNia CBSI3b, O
KOTOpO# MbI roBopuM. Ho Apucrtorens He IOHMMAaeT U He UMEHyeT ero Tak. M Hukro u3 ¢unocodon He
noctur [lyxa, KOTOpbIH, COMIACHO HAIllell COBEPIIEHHON TEOJOTHHU, €CTh CBs3YIOIIee Haydaio...» [47.115-
116].

OHM He NOHSJIM, YTO €CJIH KaKHe-TO /ABAa HA4Yaja IPOTHBOIOJOXKHbI, TO HEIPEMEHHO
HEe00X0UMO U TPeThbe Ha4ya1o!!

Apucrortesib 10Ka3bIBAET, YTO NPOTHBOIOJIOKHbIE BelM He MOI'YT CYyLIeCTBOBATh BMecTe! !

Ho 0os3Hp mnmpu3HaTh, YTO OJHOMY MW TOMY K€ BMeCTe NPHCYIIM IPOTHBOIOJOKHBIE
CBOMCTBA, CKPbLJIA OT HEr0 HCTUHY ITOr0 HayaJja!!

Apucrore/ib He MIOHMMAaeT!!

Jyx ecTb cBsi3yIomee HavyaJo!!

To, uro Ky3aHcknii ycMOTpel TpeThbe, - TeHUaIbHO!

Ho cyTh nena B Tom, 4To ApUCTOTENb CO3HATEIbHOBBIKOPYEBBIBAJ TpeThe!!
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Torna 3auem ApucrtoTens 3aTesiin 60proOy ¢ ['epakiurom, eciu ['epakiauT TpeTbe

roJiarajl MPUHIUIOM Bcero!?

«|INB... o0bekTHBHOCTS ['epakiuTa, T. €. AMATEKTHKA, TOHUMaeMasl caMa Kak MpuHIMm [8.234].

ApHCTOTEJIb CO3HATEILHO YMEPTBJIsieT eCTeCTBEeHHbI MPUHIUI MbIILIeHNs ! !

HIMeHHO TakoB 3aKa3 WHTEpeca FOCHOICTBYIOIIETO Kiacca!

W yMeHHO Ha OCHOBE MPHHIIUIA MBIIUICHUS APHUCTOTENS POKIAETCS PEIUTHO3HOE MBIIUICHHE, a
He Ha ocHOBe uaer Ilmarona!l

«Dunocopckuil UAeaTU3M €CThb MOJAbKO 4YelyXa € TOYKM 3PEeHHUs MaTepuaiuzMa rpyooro,
npocroro, meradusuanoro. HaoGopot, ¢ TOYKH 3peHUS Oudaniekmuuecko2o marepuanimsma ¢Guiocodcekuit
UJIealli3M eCTh 0OHOCMOpOHHee, TipeyBenuuenHoe, uberschwengliches (Dietzgen) (- upe3mepHbIit, - TEpMIH
N. luurena.Peo.) pa3Butue (pa3ayBaHHe, paclyxaHue) OAHOW M3 Y€PTOUEK, CTOPOH, TpaHEH MO3HAHHS B
abCoNIOT, omopseanHvlll OT MaTepUH, OT MPUPOIBI, 000KeCTBIEHHBIN. Meanu3m ecTh nmonosuuHa. BepHo.
Ho uneanusm ¢punocodeknii ectb ("6 eprnee" u"kpome moeo") dopoea kK IONOBIIUHE Yepe3 0 O U H
U3 OmmeHKO8 OSCKOHEUHO CJIOXKHOTO /1 0 3 H a H U A (IUAJEKTUYECKOT0) YeI0BeKa.

[To3HaHue yenoBeka He ecTh (respective He AT MO) mpsiMasi TMHUS, a KpUBas JTMHUS, OECKOHEYHO
npuOIKarImasca K psaay Kpyros, k cnupanu (cMm. puc. 3. - B.K.). J[to00i1 oTpbrIBOK, 00IOMOK, KycOouek
9TOW KPUBOH JTUHUH MOKET OBITh MPEBpaliéH (OJHOCTOPOHHE IMPEBPANIEH) B CaMOCTOSTEIIBHYIO, METYO,
NPSIMYIO JINHUIO, KOTOpast (€Cliu 3a IepeBbIMU HEe BUJETH jeca) BeET Toraa B 00JI0TO, B MONMOBIIUHY (TAe €€
3 a K p enasa e m KIACCOBBIH HMHTEPEC TOCIOACTBYIOMIMX KiaccoB). [IpsiMonuHEHHOCTh U
OJIHOCTOPOHHOCTb, JICPEBSIHHOCTh M OKOCTCHENIOCTh, CYOBCKTHBH3M W CyObekTHBHas ciernora Voila (-
BOT.Pe0.) THOCEOJIOTHIECKHNE KOPHHU HieaTu3Ma.A y MONMOBIMHEI (= GriI0COPCKOTO Maeann3Ma), KOHEUHO,
€CTh cHOoceosloeudeckyue KOPHHU, OHA He OeClovBeHHa, OHA €CTh nycmoygem, OECCIOPHO, HO IMYCTOIIBET,
pacTymuii Ha JKMBOM JIepEBE, JKMBOTO, ILIOJOTBOPHOTO, HWCTHHHOTO, MOTYYEro, BCECHIIBHOTO,
00BEKTUBHOTO, A0COOTHOTO, YEIOBEYECKOTO MO3HaHus» [8.322].

WHTepecHo, 4To 3TOT «IpSIMOM MyTh MMO3HAHUS, «ITyCTOLIBET, PACTYIIMIA Ha KUBOM JIEPEBE, KUBOTO,
IJIOJJOTBOPHOTO, HCTUHHOTO, MOTYYEro, BCECHJIBHOTO, OOBEKTHBHOIO, a0COJIFOTHOTO, YEJIOBEYECKOTO
MO3HAHUSD) 3a(UKCUPOBAH TICUXO0JIOT'aMHU B OITBITE.

DTOT MOMEHT MO3HAHUS HAXOJUTCS B TOUKE MIepex0/ia OT Maru4ecKoro K MUCTHUECKOMY .

Yepe3 mpemsaTcTBHE, BO3JE KOTOPOIO «CTOMT JKMBOTHOE, TIepedpachiBaeTcs Ha JalEKoe
paccTosiHMEe KYCOK Kopma; cobaka ceidac ke, Jenas OoJiblIylo Ayry, OeXUT Hapyxky. UpesBbluaiiHO
nmpuMevarTenbHa e€ BUANMas 0eCIOMOIIHOCTh, KOT/Ia TOTYAC XKe MOCIIe ATOr0 TOBTOPEHHS OIBITa, KOPM HE
OpocaloT Jalieko, a TOJBKO IEPEeKHIBIBAIOT 3a PEHIETKYy, COBCEM ONU3KO, TaK 4YTO KOPM JIEKHUT
HEMOCPEACTBEHHO Tiepe T co0akoi, Oyaydn oTAeNEH OT He€ TOJIBLKO OJTHOM peréTKoii, cobaka CHOBa U CHOBA
TBIYETCS MOPJOH B PEIIETKY U HE JABUraeTCs ¢ MECTa, Kak OyJTO CKOHIIEHTPUPOBAHHOCTh Ha OJIM3KOM 1eIn
(KOHEUYHO, MPH CUJILHOM y4acTUU OOOHSHMS) MEILIAeT BBIIOJIHEHUIO Janeko oberaromieil 3a00p KpHBO»
[10.238].

CosceM 0sm3Ko0!!

DTOT «TpsMoit myTh» siBUIIcs nponarangoi M. Cranuna u A. ['uTnepa, reHHalbHO CHITPABIIUX POJIb
bora-Otna u bora-Crina.

Jl5ist Hac Teopus, MOJIUTHUKA U IKOHOMUKA OPTaHUYECKH CIIETEHBI BOSTUHO.

UeM SBISIFOTCS TTapaJUIeNIbHBIC JIMHUY TSI MaTeMaTHKa?

A=A.

AO0COJII0THOE, HENMOABUKHOE, MEPTBOE!!

«I'eomerpuueckue >xe GUTYpbl B Hay4yHOH TE€OMETPUU CYTh «OOBEKThl YUCTOTO MBIILICHHUS,
KOTOpbIE HE MOTYT OBITh NepeBUracMbi»» [28.49].

Kak MaTeMaTuk MBICIUT CBOHM IMpeIMET, TaK U HPEACTaBIsIET €ro; TO, YTO MPEACTaBISET, TO H
BKJIQJIBIBACT B CBOM mpeameT (cMm. puc. 1).

Ecnu «reomerpuueckue Gurypbl He MOTYT OBITh IEPEIBUTAEMBI», TO HEBO3ZMOXKHO UX U OTHOCHUTD
JpYT K JIpYTY, T. €. HEBO3MOKHO OTHOLIEHHE, CBSA3b, 3aKOH.

OtcyrcTBHe COOTHOIICHHMIA!!

bezymmue!!

«MpIlUIeHUE JBUXKETCS TOTJa B CTUXHHM CBOEH MPOTUBOMOIOKHOCTH, OTCYTCTBHE COOTHOILICHUIA.
Ero neno cranoButcs torma padboroit 6e3ymus» [45.290].

«YTo cocTaBnseT Bcerja 3aTpyIHEHHE, TaK 3TO - MbllUieHHe (MaTemaruka! - B.K.), moromy 4uro oHO
CBSI3aHHBIC B JICHCTBUTEILHOCTH MOMEHTHI TpEJAMETa PAacCMAaTPHBAET B WX pa3AClCHHH JPYT OT IpyTay
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[8.232].

ApHCTOTE]b CBOMM NPHHIMIIOM MBILIJICHUSI Pa3J1e/IuJI IoJI0BY H pyKn!!

«['erenb ompoBepraer... antuauanekTuka (Apucrorens)» [8.231].

['erens ouH 3a OpyrMM HHU3BEpraeT 3aKOHbI ()OpPMANbHOM JIOTMKH: 3aKOHA TOXJECTBA, 3aKOHA
UCKJITIOYEHHOTO TPETHETO U 3aKOHA MIPOTHBOPEYHSL.

«NB|| B crapoii 1oruke nepexonia HeT, pa3BUTUS (OHATHH M MBIIICHUS), HET K6 H Y M P e H H €
U, Heobxooumotu ces3u»Beex yacterd u "Ubergang'a” (- "Ilepexoma”. Ped.) 0OqHHUX B IpPyTrHe»
[8.88].

«[lonsTHs, 0OBIYHO KaXylIHecs MEPTBBIMHU, | ereNlb aHATM3UPYET U MOKA3bIBAET, YTO B HUX € C M
b JBWKEeHHE» [8.98].

«ITostomy I'erens BBISICHAECT OAHOCTOPOHHOCTD, HEMIPABUILHOCTH "'3aKOHA ToXAeCTBA" (A = A)...»
[8.120].

«OO0bIuHOEe MbIIIUIeHHE cTaBUT psgoM ("'daneben") cxomcTBo M pasnuume, HE TMOHUMAs «ITOrO
ABUKEHHUSI ePexo/1a OAHOI0 U3 ITUX ONpe/iesIeHUi B IPyroe»:

W naxu npoTHB 3aKoHa TOxIecTBa (A = A): €ro CTOPOHHHUKH

«NBJ|| mockonabKy OHM JepKaTcs 3a O3TO HENOABH:KHOE TOXIECTBO, HUMEIOIIEe CBOIO
MPOTHBOIOJIOKHOCTh B Pa3IMYUU, TO OHH HE BHUAAT, YTO OHM TEM CaMbIM OOpAaIlIalOT TOXIECTBO B
OTHOCTOPOHHIOIO ONPEEIEHHOCTb, KOTOpask KaK TaKoBas JUIIeHa UICTUHHOCTI»» [8.121].

He nonumaror!!

He Bugar!!

W 370 npu n30UTOM «IETKO BUJETH» MaTeMaTHKa.

«['erenb NpUBOAUT 3TO MOJOXKEHHE HCKIIOUEHHOTO TpeTbero: «Hedro ectb mnm A nnm He-A;
TPETHETO HETY...

W 3arem, - octput I'erens, - roBopsaT: Tperbero Het. E€Th TpeTbe B caMoil 3T0il Tese, camo A
€CTh TpeThe, 100 A MokeT ObITh (M ObiBaeT ogHOBpemMeHHO!! - B K.)) u +A u -A. «MTak, camo HEYTO eCTh
TO TPEThE, KOTOPOE JOIDKHO OBbLIIO ObI OBITH UCKITIOUEHOMY [8.123-124].

3aKOH MPOTUBOPEYHS:

«Wtak, ecnu mepBble ompeaeneHus pedIeKCHH, TOXKIECTBO, pa3jiMyhe U MPOTUBOIOJIOKEHUE,
HAIIJTH CBOE BhIPa)KEHHE B OJTHOM IPEUIOKEHUH, TO TEM 00JIee TO ONpeaesieHHEe, B KOTOPOE OHM MEPEXOAT
KaK B CBOIO UCTMHY, UMEHHO IIPOTUBOPEUHE, TOJKHO OBITh OXBAYEHO M BBIPAKEHO B OJJHOM IMPEUIOKEHUH:
6ce ewyu NPomMuUBoOpeU uasbsl, | 1UMESHHO CMBICT INMO20 NPEOIOHCEHUA TAKOB, YTO OHO
CPAaBHUTEIBHO C IPOYMMH CKOPEE BBIPAKAET UCHUHY U CYUWHOCHb éeuyein» [8.124].

«A6cmpaKkmmnoe TOXKIESCTBO C cOOON emE H e ecmb Hc U3 HEHHOCM b, HO TaK KaK
MOJIO’KUTENIbHOE B ce0e caMOM €CTh OTPHUIATENBHOCTb, TO TEM CAMbIM OHO BBIXOJUT BHE CEOSI U 6 bl 3 bl 6 A
em c60é uzmeneHnue TakuMm 00pa3oM, HEYTO KU3HEHHO, JIMIB ITIOCKOJIBKY OHO COJIEPXKUT B cede
IIPOTHBOPEYHE U €CTh MMEHHO Ta CHJIa, KOTOpas B COCTOSHUM BMeLaTh B ceOe U BBIAEPKHUBATH 3TO
npoTuBopeure. Ecim jke HedTo CymiecTByIolIee HEe B COCTOSHUH B CBOEM TOJIOKHTEIHHOM OIPEIeICHUN
BMECTE C TEM MEPEUTH B CBOE OTPHUIIATENBHOE U yAEpKaTh OJHO B JPYTrOM, €CIM OHO HECIIOCOOHO MMETh B
camoM ce0e MPOTUBOPEUne, TO 3TO HEUTO HE €CTh )KUBOE €JMHCTBO, HE €CTh OCHOBAHUE, HO B IPOTUBOPEUHH
uaét k rubenu. CrnekynsatuBHoe (HayuHoe!! - B.K.) MblliuieHre cOCTOUT ML B TOM, YTO OHO YAEP/KUBAET
MPOTHBOpEUYHE U B HEM caMo cebs, a He B TOM, YTO, KaK 3TO CBOHCTBEHHO NPEACTABICHHUIO, HAXOIUTCS BO
BJIACTH NPOTHUBOPEYMS U TO3BOJSIET €My JIMIIb PACTBOPUTH CBOU OIPENENICHUS B JIPYIHe WJIM B HUYTO»
[8.126].

MareMaTHKH, BMECTO TOTO, YTOOBI MPHUHATH €CTECTBEHHBIH, HAYUYHBI HPUHIMI MBIIUICHUS U
BBIMTH U3 TITyOOKOTO OCHOBATEIBHOTO KPU3HCa, OHH XK€ IMPOJIOKAIOT YIIOPCTBOBATH U JIEPIKATHCS MEPTBOTO
MPUHIUIA MBIIUICHUS! APUCTOTENS PaJu CBOETO PA3IyTOTO UMH K€ «BEITHUHUS.

Pemenne rnoGanbHbIX 33124 ¥ GYHIAMEHTAIBHBIX OTKPBITHHA, N300pETCHUH SBISIETCS JeTATbHBIM
noBTopeHueM pemeHus [lepBoit rno6anbHOM 3a7a4M MPAPOJUTEIbHULIEH UYEIOBEYeCTBA, KOTOPOE MOXKHO
BBIPA3UTh OJHUM CJIOBOM - Jloruka (¢ 60mbIoi OyKBHI).

bonee Toro, pemeHue naxe 000N OOBIIEHHOM 3ajaud SIBISETCS JETAIbHBIM MOBTOPEHUEM
pemenus [lepBoii rmobanbHOM 3aJa91 TPApPOAUTEIBHUIICH YeIOBEUECTBa, KOTOPOE MOKHO BBIPA3UTh OJTHUM
cioBoM - Jloruka (¢ 60mbI10i OYKBBI).

«OTO MBI OTMEYaIM paHbIle, KOIJa HEKOTOpble KPUTUKU M JINTEPATOPhI MBITAIUCH BBICMESATH
ciioBa MeHzeneeBa 0 TOM, YTO C IICUXOJIOTHYECKOI TOUKM MOUCKH HOBOM 3aBUCMMOCTH B IpUpoe (HaydHOe
OTKpBITHE) U TOUCKU TpuOOB (OOBIICHHEHIIEE COOBITHE) MMEIOT HEeuTO o0Iee, - U TaM U TYT HY>KHO
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CMOTpETH, MpoOoBaTh [48.164].

«OCHOBHO# MeTO/, IPUMEHsIeMbIii NIPH PellleHUH 32124 JIAbMHU M MbIILIAMH, - OAUH U TOT Ke.
ITpoGoBaTh, MpoOOBAaTH CHOBA M CHOBAa, P a3 HO OO pa3 s MOMBITKH Tak, YTOObl HE YIMyCTUThH
OJIaronpusTHOH BO3MOKHOCTH. CripaBelIMBO, KOHEYHO, YTO OOJBILICH YacThiO JIIOJU PEUIAlOT 3a/Ja4u
Jydie, 4eM MbIII. YenoBeKy He Hy>)KHO OpocaThCsl BCEM TEJIOM Ha MPeNnsTCTBHE - OH MOXET CJIeNaTh 3TO
MBICJIEHHO; OH MOXXET BHOCUTb B CBOM TOIBITKHA OOJjblle pa3HOOOpasus, a U3 Heyday CBOUX IMOMNBITOK
M3BJIEKATh OOJIbIIIE TOYYUTEIBHBIX BEIBOJOB, YeM MBIIIH (BbIA. MHOM. - B.K.)» [33.260].

MBslI ke paccMaTprBaeM Bech MyThIIO3HAHHUS, OT HayaJla M JI0 KOHIIA, BO BCEX €ro JIeTalsX.

BriBog

be3 Hayunoro npuninuna meinuieHus ['epaknura-I'erenst Ham yxe He 0OONUTHCH.

NHTennurennus B 510Xy KpU3HCa COIMAIBLHON PEBOJIONMMA HE pemiaeT TI00aJbHOW 3amadu
MOCTaBJIEHHOMN UCTOpPHUEH.

OdunmanpHyto cructeMy 00pa30BaHUsI H3MEHUTh KOPEHHBIM 00pa3oM.

PackpenocTuts qyx MIKOJIBHUKOB U CTYJIEHTOB.

[IpeononeTs CTaNMHU3M, PEIUTHO3HBIA TPUHIUIT MBIIIUIEHUS] APUCTOTENS B paboueM JIBUKESHUU.

Peabunurtuposats JI./1. Tporkoro.

CoznaTh Ha OCHOBE HAyYHOU T€OPUH HE3aBUCHMYIO IOJUTHUYECKYIO TAPTUIO pabOYMX.

Bepnytbes k HOII; cHu3y nquknii KanuTananus3M, CBEpXy TOCKaIIUTaIU3M.

B cocraB npaBUTENBCTB BCEX CTPaH BBECTH padOYMX OT CTaHKA; CpAIlMBAHUE TOJIOBHI M PYK.

[IpucTynuTh K OCBOEHUIO UHBIX CJIOEB 3€MHOTO 11apa, OBJIAJETh SHEPTUEH MarMbl 3€MIIH.

Pemmtes nmpobnemMy 3arpsi3HeHUs, KOTOpasi MpeBpaTtuiia 3eMHOM Iap B MyCOPHBIH KOaH.
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