8 mast 1994 r. I1.I".Ky3Henos.

JUHJIOH X.JIAPYII, OCHOBATEJIb "®U3NYECKON SKOHOMUKH" -
HAYUYHOM AJIbTEPHATHUBbI MOHETAPHOM CUCTEME.

3nakomsch ¢ MoHorpaduer Jlunnona X. Jlapyma mi.[1] «Bel Ha camom zaene XOoTenu Obl
3HaTh BCE 00 DKOHOMHUKE?», YyBCTBYElIb Ce0s1 BXOASIIUM B COBCEM APYToW MUD, IJIs ONMUCAHMS
KOTOPOTO HE XBATAEeT [TOHSTUN. Ha, s xoTen noquepkHyTh, uTo He XxBaTaeT He CJIOB, a uMeHHO
[IOHATHUIN. Ecaun mnpeneOGpeus medeKTaMH IepeBOa C  AHIJIHIICKOTO, IOIYIICHHBIM
NEPEBOJYUKOM M PEAAKTOPOM, TO BBIpUCOBBIBaeTcs rpaHauo3Has kaptuHa BYJIVIIEI'O. He
npocto  BYAYHIEI'O, a BYAYIIETO HCTOPUYECKOI'O IIYVTHM PA3BUTHA
YEJIOBEYECTBA, KAK IIEJIOT'O.

Camo co0or0 pasyMeeTcs, 4YTO TAaKO€ OLIYLIEHHE BO3HHUKAET JIMIIb Yy TOro, KTO JOJIr0 U
myuntenbHo PASMbBIISJI Haxg cBouM coOCTBEHHBIM MecToM B OesrpanmuHoM Kocmoce, o ponu
PA3YMA B stom 6eckonedynom YHUBEPCYME, o Oyaymiem Hamux nereid u BHykoB. Cremyet
3aMETUTh, KaK 3aMETWIM [JPEBHHME, 4YTO ''CIOBa MOJIMTBBI 3BydyaT OJMHAKOBO B YCTax
CEeMHAJIATUJIETHETO IOHOMM W cemuaecsatuietnero myxa, Ho [IOHMMAIOT onu ux mno-
PA3HOMY". D10t *e 3¢dext npousBoautr u moHorpadus Jl.Jlapyma. Ero nuunslii npuesn B
MockBy, coBMeCTHOE 00CYKICHHE HACYIIIHBIX MPOOJIeM (CriepBa Ha HAYYHOM CEMUHApE, a 3aTeM B
CTHIOKOMHOM JToMaltHel 0OCTaHOBKE) - BBIIBUIJIO MAacCy BOIPOCOB, O KOTOPBIX HUYETO HEU3BECTHO
HBIHEITHEMY ITOKOJICHUIO YYEHBIX.

Hauynem ¢ camoro mpocroro. Jlunaon Jlapym, mzywas CTAHOBJIEHUE coBpemeHHOMI
HayKd, BBIACIUT KiItoueByto (urypy u3 cepeaumnbl XV Beka - Hwukomas Kyszanckoro. ABTOp,
JIOCTAaTOYHO XOPOIIO 3HAs JHAJCKTHUECKyro JOTWKy ['erenms, mpu 3HaKoMcTBe ¢ paboTamu
Hukonas Kysanckoro (BemymenasiMd B 1979 m 1980 romax) [2], mpussut Tpynabl ['erenst 3a
uznoxxenue Kysanckoro, amantupoBanHoro k XIX Beky. ITocne orbe3na Jlapyma uz Mocksbl 4
o6uapyxmn, uto y [erenst HET HU OJTHOM CCBUIKU Ha pa6oter Hukomas Kysasckoro, xoTs
BCA ero pabora - manoxenue MIEN nu TIOHATHU Ky3zauckoro!

Ho xaxoBa cBsizsb PU3NUYECKOM PKOHOMUKU u pador Kysanckoro? V Ieremst Ha 510
HeT U Hameka, a y Kysanckoro - 3amoskenst OCHOBDI Bceit HAYKU, Bkitouas o6nacth Beex
COILIMAIbHO-PKOHOMUYECKUX sBIIeHUN. 1 310 3a 550 jeT no Hamux aHei!

V¥ Hac 6buta mMpoKo u3BecTHa necenka A.l'anmua — «... Ha kaxxgoro YMHOTI'O no spinbiky,
u JIYPAKU — nesametHwsr». Tak m Huxonait Ky3aHckuil muImeT psii 3aMETOK, KOTOPBIE OBLIH
nepeBeIeHbl Kak Oecelbl «rpocTenay. [1o JaTbiHM 3TOT «IpocTeln Ha3bIBaeTcs «uauoT» (idiotae).

Kyzanckuii nponsBoaut noustue «Y My (mo-nateiau «mens») ot nousatus « ISMEPEHUE»
(mo-nateiHu «mensurarey»). ¥ Hac B pycckom s3bike Bce 3HaioT MEH3YPKY, Ho Bpsn nau kTo
Joragajcs, 4TO MOKHO CYHTaTh udenoBeka — « YMHbBIMy» naumb Torma, Korga 3TOT 4YENOBEK -
BoicTynaeT B pou «U3MEPAIOLIEI'O». KTo He uyBcTBYeT cBsi3u Mexay YMOM u YMEHUEM
N3MEPATD, MoxeT CIOKOWMHO MOYMBATh HA JIaBpax CBOEH «y4EHOCTH», HO JIOJDKEH 3HATh, YTO
€ro «HayKay €llle He JOCTUIaeT ypPOBHs HAYYHOU KyJIbTyphl XV Beka.

Bpsn nu Halijercs MHOro HpPOTHMBHMKOB TOro (pakTa, 4TO BEChb HAyYHO-TEXHUYECKUH
nporpecc UEJIOBEUECTBA ©Ob1  mpenmompeneieH Kak — paclpoCTpaHEHHEM, Tak |
COBEPIICHCTBOBAHUEM METO/10OB N3MEPEHUSI. PesynbpTarsl MMEHHO 3TUX
DKCITIEPUMEHTAJIbHBIX W3MEPEHUM (koTopsIMM M OIpejensercss MOHATHE HAy4dHOTO
OIIBITA) u nermu B ociosy MATEMATHYECKOM ®U3MUKHN. MEHHO ¢ 3TOro MOMEHTa MOTJIO
MOSIBUTBCSI YTBEPKICHHUE, UTO «IIpUpoja pasroBapuBaeT ¢ Hamu Ha s3pike MATEMATUKIN.
Onnako, ecmu 661Ts TOUHBIM, ipuposa pasroapusaet ¢ Hamu Ha SI3bIKE U3MEPEHUI. Yro
661 crousio oTkpeiTue JleBepre, ecnu Ob1 He Obuio ckazano, I'IE MMEHHO HAJZIO UCKATDH
HOBVYIO IINTAHETY? Tonbko TO mpeacKka3aHMe MaTeMaTHYeCKOW (YWTall «T€OpEeTUYECKOID»)
¢u3uku umeer CMBICJL, ecniu ono mpeackassiBaer DODEKT, koTopblii MOXHO HaOIOAATh
OKCIHEPUMEHTAJIBHO, T.e. moxxno USBMEPUTD!

[Tpupone nmonagobmiock 500 neT, 4TOOBI MOPOAUTH YEIOBEKa, KOTOPOTO MOXKHO CUHTATh
HacieqHukoM Kyzanckoro B XX Beke - 3T0oT yenoBek ['abpuens KpoH, OCHOBONOJIOKHUK



«HepumaHOBOM JTWHAMHUKH BpallarOIMXxcs dJekTpudeckux wmamwuH» [3]. HasBannas pabota
HarmicaHa B 1934 roay u oOpasyer GpyHAaMeHT Haykd U TeXHUKH XXI Beka, OTKpbIBasl MyTh He
tonbko K ommcanuio IIPUPOJBI, no u ommcanmio COLMAJIBHO-3KOHOMMNWYECKHNX
CUCTEM. Ilocnegnee n ectb He uto mHOe, kak PUIMUECKAA DKOHOMMKA JlungoHa
Jlapyma.

S 6b1 cunran, uro KOHECKO morno 661 Hayate noarotoBky k 2001 rogy, kak rony Hukonas
Ky3zanckoro (600 net - poauics B 1401 roxy) u, omHoBpeMmenno roay ['abpuens Kpona (100 et -
ponuics B 1901 roxy). Tomwsko st JIBA UMEHU BMECTE MoryT o0ecnednTh «IOCTHKEHUE
HEMOCTHXKUMOro». TOJIBKO OHM BMECTE€ MOTYT IPOJEMOHCTPHPOBATH PEYb «HE Majb4yMKa, a
MyKay.

Bosepamasice k Kpony («HepuMaHOBY HIHMHAMHKY...» KOTOPOTO SITOHCKAsl acCCOIHAITUs
npukiagHoi reometpun (RAAQG) [4] onpenenuna kak «AEJIAIOLYIO DIIOXVYy) ykaxeMm Ha
byHaamMeHTaIbHBIA (HaKT, KOTOPHIA (MO CJIOBaM OJHOTO W3 COTPYIHUKOB A.DWHINTEHHA B
IIpunctone - benema Xoddmana) ssasercs marom 3A  OBUIYIO TEOPHIO
OTHOCHUTEJIBHOI'O. Bpamaromascs 3JeKTpuyecKkass MallldHa, HWAylias I0JT Harpy3kou ¢
IIOCTOSIHHOW ~ YIJIOBOM  CKOpPOCTBIO,  OIMUCBHIBAETCSI  YPAaBHEHHUSAMM  JABM)KEHHUS  TOYHO
COOTBETCTBYIOIIIUMU PUMaHOBOM nuHamuke OOIeld TEOpUU OTHOCHTEIBHOCTH A.JWHINTEHHA.
OpnHako, ecnu AJIEKTPUYECKUI MOTOP HOJKIIOYAETCS K 3HEPrOCUCTEME, TO HMEET MECTO
YCKOPEHHOE nBuxenue poropa, coorBerctBytoniee Hanmuuio CEKTOPHUAJIBHOI'O
YCKOPEHUS. Opnako, omHuM u3 mnojoxeHuid OOmeld TEOpUM OTHOCHTEIBHOCTU SIBIISETCS
OTCYTCTBUME cexkTopuaabHOTO YCKOPEHHSI B JBIDKCHHMH IIJIaHET (CEKTOpUalbHAs CKOPOCTh
CUUTAETCS KOHCTAHTOM).

Camo co00r0 pasymeercsi, 4YTO COIHMAIBbHO-DKOHOMHYECKHE CHCTeMbl YycTtpoeHsl HE
[MPOUIE, yem wuyacTHBIi ciy4aidl OSJIEKTPUYECKMX MOTOPOB. IJTO O3Ha4yaeT, uTo (hU3MKO-
MaTeMaTh4yeckas MoJAroToBKa TeX, KTO paboTaeT B ®U3NYECKOM DKOHOMUKE IOJKHA OBITH
He crmabee, 4eM IMOATOTOBKA CHEIHAIMCTOB IO MaTeMaThdecko (usmke, pabOTAIONIMX HaH
npoOemMamMu 001Iel TEOPUH OIS,

M3BecTHBIE B HACTOSIEE BPEMS «3KOHOMHUKO-MATEMaTUYECKHE» METO/bl BECbMa JAJIEKU OT
3TOTO YypoBHS. Jlyumieit paboToit B 3TOM 007acTH (OKa3aBIICHCs TOCIEAHEH, N3-3a 00OHAPYKEHHOTO
Tynuka) Obuta pabora Mapka Anzape JluxHepoBuua, kotopas u npusena M.P.Ilpuroxuna k ero
TEOPUU AUCCUIIATUBHBIX CTPYKTYyp. Bpsin mu W.P.Ilpuroxuii goranbiBajicsi, 4TO €ro pe3ysbTaThbl
obutn m3BecTHBl B 1880 romy C.A.Ilomommuackomy [5]. Ho W. P.Ilpuroxwuii Oein Hempas [6],
npunuceiBass MJIEFO PA3BUTHUA TIPUPOJIbI K.Mapkcy u @.Onrenscy. Oty HUJIEIO B
pa3MyHBIX MOAM(UKAIUAX MOXXHO BcTpeTuTh y I'epnmepa, M.Kanra u, HakoHen, B OyecTsiem
n3noxenuu I'.@.B.I'erens.

Ho MJES pasButus npuponbl, NOPOXKAAIOLICH 4YEIOBEKa U ONPEHEISIOIIECH pa3BUTHE
yenoeueckoro  obmectBa  yepes [IOBHAHUE  mpupomsr, uepes OKCIIEPUMEHT
(«MU3MEPEHMUEY), npunaanexxutr Huxonaro Ky3zanckomy. TepMonnHaMUUECKHI aclIeKT aHAIN3a
COLIMAJIbHO-9)KOHOMUYECKUX CUCTEM HECOCTOSTENICH, TaK KaK YJICHBl YEJIOBEUECKOTo 00IIecTBa HEe
spisitorcst HEBABUCHUMBIMMU npyr oT apyra, He MOX0KH Ha HAOOp OMIIBAPIHBIX MIAPOB, TOJIBKO
TOJIKAIOIIUX JPYT ApyTa, a Oojiee MOXO0KM Ha CIHMHOBbIE KOJUIEKTHBHBIE B3aUMOJCHCTBUS (THUMA
cnuHOBBIX BOJIH B TBepaoM Tene), [IOHMMAHUE kotopbeix ynupaeTcs B H3BECTHYIO (hu3HUec-
kyto npodaemy MHOI'MX TEJI! Tloka B TeopeTudeckoil pu3nKe Mbl BUIUM JIUIIH JITKUA HaMEK
Ha npojaswkeHue depes3 npocrpanctBa ¢ «KPYUEHUEM» («TopcHOHBIE», «CHUHOPHBIE» U T.II.
TOJIST) WJTU Yepe3 «CONMTOHBI» U3 ypaBHeHust Koptaera - ne ®pusa.

Msl He ToBOpUM O (haHTOME «3IHTponum», kotopslii crout u nagaer Ha [IOCTYJIATE o
HEOTPULATEJIBHOCTU ABCOJIFOTHBIX TEMIIEPATVYP. Ilocnennue (uMerorcs B BHUIY
«a0COMIOTHBIE OTpHUIATENIbHBIE TEMIEpaTyphl») B HEPAaBHOBECHBIX CHCTEMaxX OKa3ajHCh
OTPULIATEJIbHBIMHU, noXOpoHWUB CBOH COMHOXHUTENb, CBS3BIBAIOIIUN «TEMIEPATYPY» C
®OU3NYECKON BEJIMUMHOM - SHEPTHEN cucreMbl. DHTPOINMH OCTAalOCh MECTO JHIIL B
tepmoguHamuke PABHOBECHBIX CUCTEM, kotopsie mano noxoxu Ha JKM3Hb conumansHo-
SKOHOMUYECKHUX CHUCTEM.

Teneps, mocne 0030pa mpodiaeM (U3NISCKON IKOHOMHUKH C «BBICOTHI NTHYBETO ITOJICTA,



BEpHEMCS K KOHCTPYKTMBHOM 4acTH, CBSI3aHHOW ¢ mpojoiikareneM aena Hukomas Kysanckoro B
XX Beke - k ['abpuento Kpony.

TABPUEJIb KPOH - HUKOJIAYW KY3AHCKHM XX BEKA

a) Ot pmsnueckux U3MEPEHUU x anre6pandeckuM (CKaIsAPHBIM) YPABHEHHSM.
(ITpenBapurensHbIii moctynar I.Kpona)

[Ipexxne yeM MOXKET MOSBUTHCA XOTh OJIHO MaTeMaTHYeCcKOoe ypaBHEHHE, KTO-TO, TIe-TO U
xkorpa-to npoBoaut OIIBIT, wmnm, kak 310 mnpuHsATo roBoputh Tenepb, DKCIIEPUMEHT.
Jomyctum, d9TO ASTOT HKcrmepuMeHTatop (Mbel Oymem HasbiBaTh ero DOU3HMKOM) wusyuaer
pacTshKeHHe MPYKMHBL: COCIUHSS TPYKUHY C TPy3aMU pa3IU4YHOTO Beca, OH COCTaBIISAET
9KCIIEPUMEHTAJIbHYIO0 Ta0IHILy TAaKOTO BHA:

VYV mnHenue
Bec rpysa (xI') IPYKUHBI (CM)
5 2,5
10 5,0
15 7,5
20 10,0

Herpyano Bunets, uro 3ta SKCIIEPUMEHTAJIBHASI TABJIUIIA, conepxatast 00JbIioe
YUCJIO AKCIEPUMEHTAIBHBIX JaHHBIX, MOkeT ObiTh 3ameHeHa O/IHUM AJII'EBPAMYECKHUM

VPABHEHWEM Buja:
F=k-x (1)

rue
F - Bec rpy3a (unu CUJIA, nelicTBytomiast Ha MpyKUHY),

k - xoappunmeHT nponoprmoHanbHOCTH (B mpuMepe paseH 0,5),
X - CMEIlIeHUE (B CAHTUMETPAX).

B nannom cnyyae OJJHO AJITEBPANMYECKOE BBIPAXKEHUE 3amensier GecunciieHHoe
MHOKECTBO OKCIIEPUMEHTAJIbHBIX JaHHBIX, NoaydeHHBIX Ui BCEX BO3MOXHBIX NpPYXHH,
o6nanatoumx OBIUM CBOMCTBOM: pacTsKeHHe HPYKHHBI MPONOPLHOHANBHO CHiIE (MM
BECY rpy3a).

D10 monoxenue, cBssbiBatoniee npoucxoxaecHune BCEX OU3NYECKUX TEOPUN ¢
N3MEPEHUEM (0T k0oTOpOro v mpou3BOAMTCA MOHATHE «YM»), CTONb TPUBHAIBHO, YTO MAaJIO
KTO 3aayMbIBaeTcsi Haj THM ¢aktoM. Ho He Tak oOctosuio nmemo B XV Beke. OnmHa W3 vacTei
pabor Ky3aHckoro mepeBeneHa Kak ONbITHI ¢ «Becamu». Korma uwmraems, kak Kysanckuit
paznuyaer 60JIHHOIO YEJIOBEKA OT 3/I0POBOTO MO «BECY», TO KOE-KTO HA30BET 3TO YYLIBIO.

A 3Haer JIM OH, YTO 03HAYaET WIHA 03HAYAJIO TOTJA CJIOBO «BECH?

Benp peub uzer o «Bece BOJb KOTOpask BBITEKAET U3 KIETICUAPHI («BOASHBIX YacoBy) 3a 100
yaapoB myibca! B nmanHom cnmyuae peub uaer o6 msmepenun BPEMEHU mno Becy Bojwl,
BBITECKAIOIIECH U3 KJIENCUIPHl. B COBPEMEHHON TEOPHH BEPOSTHOCTEU TOXKE FOBOPST O «BECEN», HO
HHUKTO He OyJeT ONpeessTh ITOT BEC C IOMOLIbIO BECOB!

[TpenBaputensubiii  moctynar Kpona wu ecte TpeboBanme Hukomas Kyszanckoro -
N3MEPSTD. KoneyHo, mATh COTEH JIET JOCTATOYHBIM CPOK, YTOOBI 3a0BITh O TOM, C KOTO 3TO
HA4YMHAJIOCh.

[IpuBeaeHHbIN TPUMHUTUBHBIN TpuMep sipko wumroctpupyet UAEKO I'.Kpona [7]:

«Ilepen uHKEHEPOM CTOSIT TO CYIIECTBY Te ke 3amauu, uto u nepen PU3INKOM: oba onun



BBIpaXalOT (PU3MYECKHe SBJIECHUS C IOMOIIbI0 MaTeMaTHYEeCKHX CHMBOJOB. BooOmie rosops,
¢u3uK cTapaeTcs CBECTU MPUPOJHOE SIBJICHHE K ero mpocteiieil opme, 0OOBIYHO BhIpakaeMoin
MaJjblM YHCJIO YpPaBHEHHUH, a 4Yallle BCETrO - OJAHUM YPAaBHEHHMEM; IPHU 3TOM OH BBOJUT CTOJIBKO
MaTEMaTUYECKUX  CHUMBOJIOB, CKOJBKO  HCIOJB3YETCS  COOTBETCTBYIOIMX CyTH  J€jla
OVBUYECKUX T[IOHATUIN. Wnaue roBops, GUSHK BHIBOAUT YPABHEHHS IMPOXOXKICHHS
NIEKTPUUECKUX 3apsaoB Mexay JABYMI osnexkrpomamu wim Ui 3JIEKTPOMarHUTHOW BOJIHBI
pacnpoctpansitomieiicss Broiap OJIHOI'O npoBomHuMka, WIM IS DJIEKTPOABMIKYIIEH CHIIBI,
BosHuKawomuii B OJJHOM npoBoaHMKE, NIBHKYIIEMCS B MATHUTHOM T10JI€, WU JJIS IPOXOXKACHUS
ceeta uepe3 O/IHY nun3y u T.1.

Kak TonpKo ypaBHEHHE JaHHOTO SBJICHHS YCTaHOBICHO, QYHKUUS (PU3UKA 3aKAHUUBACTCS.

3aTeM OTKpBIBAETCS MOJIE AESTEIBHOCTH HHKEHEpA.

OH OepeT ABYXAIIEKTPOAHYIO JIAMITy U JOOABJISAET HECKOIBKO JOMOIHUTEIBHBIX 3JEKTPOJIOB;
s co3panus aydmmnx U3MEPUTEJIBHBIX ITPUBOPOB oH coenuHsieT 3T MHOTO3JIEKTPOAHBIE
JaMIibl B PA3JIMYHbIE CETH; OH CTPOUT NEPENAIOLINE 3JIEKTPOIHEPTETUUECKUE CETH, TOKPHIBAOILINE
nensie kKoHTHHEHTHI; oH Oeper MHOXECTBO nBmwxymuxcsi MpOBOJAHHUKOB M KOHCTPYHPYET
pazHooOpa3Hble Bpamaronecs: anekrpudeckue MamuHbl; w3 HECKOJIbBKUX nwuH3  0H
KOHCTPYHUPYET ONTHYECKHI MPUOOP U T.J.

TAKHNM OBPA30OM, MH)XEHEP OGOBIIAET
OIHO-, ABYX- N TPEXMEPHBIE 3AJIAYN ®U3UKA 10 K-MEPHBIX.

[Tpu3HaHO, YTO WHXKEHEP B CBOMX KOHCTPYKIUSAX HE CO3MACT JTOMOTHUTEIbHBIX (PU3NIESCKIX
CYHIHOCTEﬁ, a Toibko BBOAMT pAonojHUTENbHbiE B3AVMMOCBA3SU mexny pa3nudHbIMU
AJIEMEHTaMU: CJI0O)KHOCTh KOHCTPYKIMU PE3KO BO3pPACTAET C YBEIMYECHHEM YHUCIA HJIEMEHTOB U
CBSI3e MEXIy HHUMH. DBOJIBIIMHCTBO WHXEHEPHBIX 3a1ad TpeOyeT He OTKPBITUS HOBBIX
3AKOHOB, a uzo6perarensroctit B OPTAHU3AIINU B3auMOCBSI3aHHBIX SBICHUH, 11 KOTOPBIX
M0 KakJ0M cocTaBHOW 4yacTu cuctemsl, paccmarpuBaemoit OTIEJIBHO, 3akoHbI y’ke M3BECTHBI.
Hampumep, 3akoH JBUXKEHHS TPOBOJHMKA B MAarHUTHOM TIOJi€ HM3BECTEH, M OOBEIWHEHUE
MHOXECTBA mnpoBOJHUKOB BO BpPAIIAOIIYIOCS AJICKTPHUYECKYI0 MAIIWHY TpeOyeT TOJIBKO
OPITAHM30BAHHOI'O METOIA AHAJIM3A, a He OTKpBITUS HOBBIX 3aKOHOB. 3aKOH,
CIIPaBEUIMBBIA 1T OJHOTO MPOBOJHHKA, C HEOOXOJMMOCTBIO JOJIKEH BBITIOJHATHCS W JUIS
JBUKCHHSI TIO0O0M CII0XKHOM CETH, COCTOSIICH U3 IF000T0 YMCIa MPOBOTHUKOB.

Heticreurensaas [IPOBJIEMA cocTtout B TOM, Kak HCIOJIB30BaTh JTOT (AKT TIpH
BBITIOJIHEHUH MPAKTHYECKUX PACUETOB.

Hns  OPIAHU3AIIMMA MHOXecTBa HWHKEHEPHBIX 33Jad B MHUHUMAQJIbHOE YHCIIO
CTaHIAPTHBIX THIIOB, MOJAOOHBIX TEM, KOTOPHIMU OomnepupyeT (Gpu3uK, HeOOXOIUMO BBECTH HOBBIC
TOYKH 3PEHUS, HOBbIC CHMBOJIBI, HOBBIC a0CTPAKTHBIC M (PU3UUECKHUE TIOHATHS.

TO, YTO HYXHO JIA YHUOUIIMPOBAHHOI'O ITIOAXOOA U COOTBETCTBVYIO-
IIIEM TOYKM 3PEHUI, - OTO HE JOIIOJIHUTEJIbHAA MATEMATHUKA, A
«OPTAHUBALIMS» YIKE U3BECTHOM MATEMATHUKW». [7]

b) Ot anrebpandeckux (CKaIApHBIX) YPAaBHEHUH K MATPUYHBIM YPaBHEHUSIM.

IlepBbIii mOrMYecKuil mar «opraHuzanum» 3akiaoudaercss B Tom, uro OJAMH M TOT KE
CUMBOJI moxet npezncrasisate He O[AHY Benmuunny (dncio, GyHKIHIO, IWHEHHBIH OomepaTop u
t.1.), a nemoe MHOXECTBO Bemnuun, umeromux OJMH W TOT XE OU3NYECKUN
CMBICJI. Co Bpemen MakcBesia, KOTOPBIM BBET KBAJApPATHBIE CKOOKH 7 0OO3HAYCHMS
PASMEPHOCTU OU3NYECKMX BEJIMYUH, wucnonszyemoe KpoHoM BelpakeHHe (C
HeKoTOpbIMH oroBopkamu) OJIMH M TOT XXE ®U3UYECKUM CMBICJI, kak pa3 u
cootBeTcTByeT (usmueckoii Bemmumme OJHOW U TOM XXE PA3SMEPHOCTU. Ecmu B
BBIPAXXCHHUH, CBA3BIBAIOLIUM CHUITY [, 5KECTKOCTb NMPYKUHBI k U paCTSKEHHUE X, IPEACTABUTh CBS3b
9THUX BEJIMYMH Yepe3 GopMyIly pa3MEpHOCTH, TO BBIPAKEHHUE:

[f]1=[k][x] (1%)



MoOXeT paccmarpuBaThesa, Kak BblpaxkeHne OU3NYECKOI'O 3AKOHA, cBs3biBaromero
BennuuHbl onHOM U Tou ke PASMEPHOCTHU. Dto Bhipaxkenue He 3aBucut oT MACILITABOB
enuHuI] u3MepeHus (B gopmyse storo Buaa Hu4ero He m3Menutcs, ee Bun MHBAPUMAHTEH,
€CJIM 3aMEHUTh CHIy, u3Mepsiemyro kI, Ha cuily, HM3MEpAEMYyl0 B J[HMHAxX; €CIU 3aMEHUTH
CaHTUMETPBI Ha METPbI UJIU MUJIJTUMETPHI).

Moxno paccmorpers YIIOPAAOYEHHBIE MHOXECTBA YUMCEJI, Ha3siBaemble Mat-
pHIaMu, KoTopsle MOryT ObiTh mpeacraienst CTPOKOWM (CTOJIBLIOM), KBAJIPATOM,
KYBOM wu t1.n. B 3aBucumoctu ot toro, B ckonbkux HAITPABJIEHUAX pacnonoxeHbsl 3Tu
4yuciaa, MOXKHO TOBOpUTH 00 1-martpume (cTpoka wim cTojoOer), 2-marpuiie (KBajapar,
psSMOYTOJIBHUK), 3-MaTpuLe (Ky0, napanienenunen). 4-MaTpuie u T.1.

Hns paboter ¢ matpumamu BBoastrcss WHJIEKCBI: uncnmo MH/JEKCOB yka3wsiBaeT B
ckonbkux HAIIPABJIEHUAX ynopsgouen maccuB. B 1939 rony, xorma KpoH BBomun 3tH
npaBuia, eule He ObLJI0 COBPEMEHHOH BBIYMCIUTENBHON TEXHUKH, M CIOCOOBI 0003HAYEHHS
mMHoroMepHelx MACCHBOB, U3BeCTHBIX KaXJOMY B HaIlIM JHHU, €1Ie He ObUIN U3BECTHBI.

[TepBbIit MHACKC O3HAYAET HOMEP CTPOKH, BTOPOU - HOMEP CTOJOIA, TPETHIH - HOMEpP CIIOA,
YeTBEPThI MH/IEKC MOXXHO pacCMaTpUBaTh KaKk HOMep KyOa (mapaisenenurne/a), BBICTPOCHHBIX B
pAl TO TpPUMEPY CKaIsApHOW CTpoku. IIaTeiii - Kak JABYMEpHBIA MacCMB U3 KyOOB
(mapasuienenuneoB) U T. 1.

[IpuBeaeHHOE BBIIC yPAaBHEHHE ISl IPYXHH MOXKET ObITh 3armmcano B MATPUYHOM
OOPME:

Jo = kopXy (1*%)

rae ®U3UYECKHUU CMBbBICJI Bennuun f, k, x - ne uamenucs (!), a UHACKCHI YKa3bIBAIOT
YHUCJIO CTEHNEHEUM CBOBOJIbI, koTOopble HEe HMEIOT HHMKAKOTO OTHOLICHHE K TOHSATHIO
PA3MEPHOCTH ®U3NYECKON BEJIMUNHEI.

3nece umeer wecto eme He paspemieHHbli KOH®JIMKT wexay wuHxeHepoM H
MaTeMaTHKOM. MaTeMaTuk MOXKET CUMTaTh, YTO YMUCIO 3HAYCHHM, KOTOPOE MOXKET Mpolerarhb
unaekc, ectb PA3MEPHOCTD mpoctpanctBa. MHkeHep ¢ HHMM COIVIAaC€H, YTO JTO -
PABMEPHOCTH JIMHEMHOI'O ITPOCTPAHCTBA, koTopas (XOTS M HA3bIBAETCS CIOBOM
«Pa3MEPHOCTB») HE HMeEeT HMKakoro ortHomenus k PA3BMEPHOCTH ®OU3NYECKOU
BEJIMYNHEBI.

Ecnu unpexkcel o, f, mpoberatorT 3HaueHuss oT 1 g0 r wiau oT 1 10 s, TO 3TO HHUKAaK He

CKa3bIBaeTCsl Ha 3HAUCHUHU (PU3MUYECKOI BEIIMYNHBI.
¢) OT MaTpUYHBIX YPaBHEHUI K TEH30PHBIM YPaBHEHUSIM.

BosBpamasice  k  mpencraBinenuto  ypaBHenust (1), rTme ykaseiBaetcsi CBSA3b
A3MEPHOCTEN ®U3NYECKUX BEJIMYMH, MOXHO OT MaTPHYHOTO yPAaBHEHHs IEPEHTH K
TEH30PHOMY YPABEHEHMUIO, ecnu kaxnawiii CKAJISIP ncxogHOro ypaBHEHHUsI 3aMEHUTH
TEH30POM.

3nece Kpon mnomuepkuBaer, uto ToJdbko DOU3MKA cocTaBHBIX UJICHOB YypaBHEHUS
npepomnpeaenser Bo3MmoxHocTh 3anmucu TEH30PHOI'O YPABHEHUSA. 3amerum, uro eciu
KOMITIOHEHTBl TEH30pa SBJSAIOTCS KOMIUIEKCHBIMM YHCJIAMHM, TO COOTBETCTBYIOUIUH TEH30D
HasbiBaercst CIIMHOPOM.

3nech (hu3MKa HAIIKMX JHEW BCTPETHIIACh C HECKOJBKO HEOXKUIAHHBIM 3aTPyJHEHHEM, XOTA
MOMBITKY CJIeaTh 1Iar BIEpE] CAENaI SIMOHCKUE aBTOPBI.

Onu npennoxunu ¢uznueckyro pemmuuny - JJJIMHA - 0603Ha4aTh kak KOHTpaBapUaHTHBIN
BEKTOp, a (pusmueckyio BenuuuHy - BPEMS - kak npyroii koHTpaBapuaHTHbIA BekTop. OnHako,
rcxoqs u3 GOpPMyN PasMEpPHOCTH, MOXKHO pa3iMdaTh STH IBa BHAA BEKTOpoB mo BASOBOM
BYKBE:

[L] - nnuna;
[T] - mmuTenbHOCTD (Bpems)



Oto nmomyckano Obl paccMmarpuBath BCE TEH3OPBI, kak mopoxkmaembie O€CKOHEUHOU
nocnenoBarenbHocThi0 UMeHHO 3THX DJIEMEHTAPHBIX TEH3OPOB, paznuuas ux no 4uciy
HHIEKCOB!

C ucnosnb30BaHNEM WHAEKCOB (11 OOBIYHON (PU3UKHM) MBI OyJIEM UMETh:

L - nnuHa; a=x,y, z.
T” - Bpems; S =u, v, w.

51 roBopro 00 «OOBIYHOW» (HU3UKE, YTOOBI OTIMYATH «OOBIIEHHOE» IPOCTPAHCTBO OT
JarpaHkeBbIX U T'aMUJIBTOHOBBIX MPOCTPAHCTB, TJE€ BBOJATCS «OOOOIIEHHBIE» KOOPAMHATBHI U
umIyabchl. Opuentuposanubie JJJIMHBI Beemensl B ananus PASMEPHOCTEM Xauwtmu, a
opuentupoBanusle BPEMEHA - P.O. nu baptunu u aBropom [9]. BeposTHO, A1 MHOTHX elle He
IIPUBBIYEH TEPMUH «MHOromepHoe» BPEMSI, wumeromee cmbic BecbMa OTJIMYHBIA  OT
MHOT'OMEPHBIX IIPOCTPAHCTB.

SINOHCKHUE aBTOPHI OTKA3aJIMCh OT CBOETO HAMEPEHUs M3-3a IPOOHOH creneHu (pusmueckon
Macchl, TaK KaK, BEpOSATHO, HE 0OpaTUiIM BHUMaHus, yTo emie B 1073 rogy MakcBesut npeacTaBisii
PASMEPHOCTDB MACCHI kaxk:

[m]=[L'T]
YTO B UHACKCHBIX 0603Ha‘{eHI/I}IX nacT.
[m]=L"T,,,

Oto o3Hayaet, yto MACCA (na, na, iMeHHO Kiaccuueckas Macca ¢usuku) ectb TEH30P
MATOTO paHra, TPYIKIbI KOHTPaBAPUAHTHBIM MO UIMHE W JBAXIbl KOBAPUAHTHBIM MO BPEMEHHU.
Ecnu Obl iMOHCKME aBTOPBI HE OTKA3aJIMCh OT CBOETO 3aMbICTIa.

Kak xopomo onu onpenenuniun CKOPOCTD, kak TEH3OP - oaun pa3 koHTpaBapuaHTHBIN
0 JUIMHE W OJIUH pa3 KOBapUaHTHBIN 1o BpemeHn! PaccMoTpuM sikoOnaH npeoOpa3oBaHUs:

oL” a
ar? Vs
rae V7 - CKOPOCTD - TeH30p BTOpOro panra - OiMH pa3 KOHTPABAPUAHTHBIN 110 JUIMHE U

OJIMH pa3 KOBApUAHTHBIN IO BPEMEHH; 3TO ke y HUX HanmucaHo! A yckopeHue?

vy
or’ "
rae Ay - YCKOPEHUE - Tensop Tpethero panra - OquH pas KOHTPABAPUAHTHBIN 110 JTMHE

a

U JIBOXAbl KOBapHaHTHBIM mo BpemeHu! M 310 Toke mmu HamucaHo! Hakonen, HO He B
nocneaHtoro ouepenb, YACTOTA onpenenena UMM Kak:

1
or’ 7
rae v, - YACTOTA - Ten3sop mepBoro para - VMHBAPUAHTHBIN no amuue u oxus pas

KOBapuaHTHbIN 10 BpemeHu! Bce 3To Hanmcano B 1955 roxay!

ITepexonq k TEH30PAM B03MOXXE€H TOrJa W TOJBKO TOT/A, KOrJa W3BECTHBI MAaTPHUIIbI
npeodpazopanns C (wm C. ), TMO3BOJIAIOMINE MEPEUTH OT YHCICHHOTO 3HAYECHHS KOMIIOHEHT
TCH30pa B I[aHHOI>'I CUCTCMC KOOpI[I/IHaT K LII/ICJ'IGHHOMy 3HAYCHUK KOMIIOHCHT T€H30pa B
JKeJaTeIbHONH CUCTEME KOOpIUHAT.

Takoe cymiectBoBaHne TeH30pa mpeoOpasoBanus [APAHTUPYETCS  Hammuunem
NHBAPUAHTHOI'O OBBEKTA (kenarenbHO cKalsipa, XOTS MHOTO BEIMYMH MOXKHO IpH



OTIPENICTICHHBIX YCIOBUSAX CUUTaTh cKamspamu). Benukwmii [.KpoH moaBeprayics yHU3UTEIbLHBIM
HamajgkaMm HeBexJ, ucrnosb3ys B kauectBe UHBAPUMAHTA - ®U3NYECKYIO BEJIMUMHY -
MOIIHOCTb. Jlokazats uuBapuanTHocts MOIIHOCTH, kak u mo6oii apyroit ®©U3MYECKOMI
BEJIMYMHBI - HEBO3MOXHO. Ho wunBapuantHocthto MOIIIHOCTU no Hero B Qusmke
nosib3oBatich Kak Jlarpamx (1778), tak m MaxkcBemn(1855). B 1963 rogy I'. Kpon moBepun
TOINOJIOraM, YTO OHM MOTyT noka3zarh nHBapuanTHocTh MOUIIHOCTU. Ho B matematnueckom
s3pike Tomosiorud HET crnoBa, kotopoe o6o3HavaeT ¢usmdeckyio BenmunHy MOIIHOCTD, a
OTCYTCTBHE 3TOI'0 TEPMUHA (T€pMa) B MATEMaTUUYECKOM SI3bIKE TOIMOJOTHUU HE pa3pellaeT JenaTh
HUKAKHX 3aK/Ti0ueHnii 06 stoit PU3MYECKOM BEJIMYMHE.
I'. Kpon nmony4an Ten3op npeodpazoBanus C u3 MHBAPHAHTHOCTH MOIIIHOCTH, TOJIarasi, 4To

P=P
T.C.:
ei=e-i

Cam TeH30p mpeoOpa3oBaHUsl €CTh HE YTO MHOE, Kak yacTtHas npou3BogHas ot CTAPBIX
TokoB ceT Mo HOBBIM (mTpuxoBaHHBIM) TOKaM CETHU:

oo .
oi oi” “

4TO U JAET KEJIAeMOe:
. . .o _ pa -a
i=C-i; i“"=C}-i

He nmeeT cMmbica mepeckasbiBaTh OnecTsmuil (eliepBepk HOBBIX HAYYHBIX M TEXHUYECKHX
unent I'. KpoHna, mopoxxaeHHbIl ero 38-MH JIETHEM Hay4YHOW AESITENbHOCTHIO. Sl 3aKOHYY 3TOT
paszen ero xe CJIoBaMH, HanmucaHHbiMu B 1939 rony:

«Tak Ha3pIBaeMasi «eUHasi TEOpUs MOJIsH» B COBPEMEHHOM (pU3MKe MpesCTaBlIseT MONBITKY
(U3MKOB M MaTeMaTUKOB HaWTH €IUHCTBEHHOE TEH30PHOE YpaBHEHHUE, COCTOSIIEE U3
KOMITAYHA-TEH30POB, 4t0o0bl OHO pacmajajoch Ha pa3iW4yHble TEH30pHbIE YpaBHEHUS,
NPEJCTaBISIIOIINE, CKaXeM, ypaBHEHUs MoJyii MakcBeuia, ypaBHEeHUE OUWHINTEHHA, ypaBHEHUS
neukeHust Jlarpamka m BonHoBoe ypaBHeHue Illpeaunrepa. OTKpbITHE Takoro TEH3O0PHOTO
ypaBHEHHsI WMeEeT OOJbIIOe 3HAYCHWE s OOBEAMHEHUS TIPEICTABICHUIN KIIACCHYECKOW U
KBAHTOBOW TMHAMUKHU C OJHOW CTOPOHBI, KIIACCUYECKON U PEIATUBUCTCKON IMHAMUKH — C JPYTOH.

Koneunas uens npu 3tom - yecranoButs OJJHO TEH30OPHOE YPABHEHUE, kotopoe He
TOJIbKO paclajaeTcs Ha IepeyucleHHbIE pa3iuyHble (YyHIAaMEHTAJIbHbIE YypaBHEHHS, HO U
COCTOUT M3 OAHOI'O EAMHCTBEHHOI'O TEH3OPA (HeomnpeneneHHONH Baj€HTHOCTH),
TAK 4YTO OKOHYATEJIbBHOE TEH3OPHOE YPABHEHME, BKJ/IIOUAIOIIEE B CEbA,
CKAXEM, YPABHEHUA MAKCBEJUIA, INPEAUHI'EPA U IPYTUE, UMEET ®OPMYV:

T ouv=0

JlJiss 3TOrO0 €MHCTBEHHOTO TEH30pa OBbUIM TPEIOKEHBI pa3iuyHble (OpPMBI, HO OHU HE
BKJIIOYAJIA KBAHTOBBIX SIBJICHUU.» [8]

BMECTO 3AKJI}YOYEHMAL.

Pabora aBTOpa Hajg mnpoOiemamu ®U3BNYECKON DKOHOMUKHU 1m0 3HaKomcTBa ¢
Jlunnonom JlapymieM NpOXOAMSIO HE3aBHCHUMO OT aHAJOTMYHBIX paboT B AMepuke. ABTOpa
BOJIHOBAJI «AHTPOIHBIM MPUHLMI» XOKUHTa, aBTop Hamen (coBmectHo ¢ P.O. mu baptunm) -
teH3opHblii «CJIOBAPDB» ¢usndeckux m3MmepseMbIX BeIWYHH [9]. ABTOp MOdydan MOpPaTbHYIO
MOJJIEPKKY OT MHOTOYHMCIEHHBIX Apy3eil. 18 HosiOps 1977 roma yBumeno cet [locranoBneHue
(N480/278) Komutera CoBera MunncTpoB 1o Hayke u Texauke u Komuccun [Ipesunnyma Cosera
MunuctpoB CCCP 06 opranuzannu MexBeAOMCTBEHHOTO KOOPAMHALIMOHHOTO COBETa MO Mpoo-



neme «MopaenupoBaHue KpyHMHOMACIITAOHBIX CHUCTEM Ha OCHOBE (DHU3MUECKH OIpeesieMbIX
BennunH». DakTHYeCKW pedb [uia 00 ONMUCAHWHM PA3IUYHBIX CHUCTEM, TOJBKO HAa OCHOBE
N3MEPSEMBIX BenuuumH. DTO Kacajlloch W COIMAJILHO-DKOHOMHYECKHX cHcTeM. Korma
HAOMOIaeIb IO TeNeBU30pY JAe0aThl O OMOKETe, TO KaXETCsl CTPAHHBIM, YTO HHUKTO HE
crpammuBaeT: «Yto u kak umeHHo U3MEPAET nenexnas enuauna?» Eciu METP ects egununa
U3MEPEHUS, 1o Hukro He Oyner paccmarpuBath ero kak PECYPC, mnomnexamuit
pacnpenenenuio! A BeIb MMEHHO JUIsi OTBETa Ha Takue Bompockl ¢ 1975 roma Bemacr HUP
«3¢(HeKTUBHOCTEY, TOYHO COOTBETCTBOBaBIIAs Ha3zBaHUIO0 CoBeTa. [Ipoxoamim MHOTOYUCIICHHBIE
cemuHapel B Poccum (MockBa, Cysnans), JlarBum (Pura), Kasaxcrane (Anma-Ate - Meneo),
Apmenun (Jlycakepr). Ykpaune (Kues - ®eodanus). S He mymaro, uro uHpopmarus o0 3TUX
paborax Morjna ObiTh foctynHa Jlunnony Jlapymry - u TeM yauBUTENbHEE, Kak B JABYX KOHIIAX
3emiu O6bercst B yuucoH HAYUYHAS MBICJIb. Umenno sto ITNTAHETAPHOE Guenue Hay4HOi
MbICTM U Ha3biBal Bnagumup BanoBuu BepHaackuiti - HOOC®EPOM wumu COEPOU
HAYYHOI'O PA3YMA.

IIycte pazBuBaercs OU3INUYECKAS DKOHOMMUKA, kak anbTepHaTHBA MOHETApHOU
Teopuu coBpeMeHHbIXx MEHSIILL

[Ipuctynas k paspaborke nporpammbl «llpesumeHT», 1 U Mou koyerm mo HaydHomy
Cosery mo mpobneme «IIpoekTupoBaHre KpyHMHOMAacIITaOHBIX CHCTEM Ha OCHOBE (PU3UUECKUX
U3MEPSEMBIX BEJIMYMH» - MOXEM CUUTaTh ce0sl HACIeIHUKaMU BEJIMKOW TpaguIMH, OCHOBBI
KoTOopoi Mbl HaxoauM y Hukxonas Ky3aHckoro -Toil Hayku, KoTopasi cuutaeT Y M Mpou3BOIHBIM
or USMEPEHN .
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