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: O KpuUTepuax oLueHKM ctommocTu Tpyaa - IV

[yxpar P. CAVIOYTTIAEB

npesnaeHT OAO «[MeTp Benuknin», CankT-MNetepbypr,

HencteutenbHbi YneH Coto3a Hay4HbIX U MHXEHEpPHbIX 0bLwecTB n EBponerickon

Axkagemun EctectBeHHbIX Hayk, npodeccop

AHHOTaUMA. B faHHOM cTaTbe, SB/ISIIOLENCS
YETBEPTOM 4acCTbH MPEeAbIAYLLEN Hallen obLyen
CTaTtby, NPOAOJIKEHbI MOUCKU peLleHns AoCTa-
TOYHO CTapbiX, SBJSIIOLUNXCS KIaCCUYECKMUMU,
BOMNpOCOB 06pa3oBaHusl LEHbl M CTOMMOCTH,
HO, 04HaKo, B TO )€ BPEMS, SIBJASIOLNXCS
CaMbIMY OCHOBHbIMN — [71aBEHCTBYIOLNMM [1PO-
671eMamMu M COBPEMEHHOM 3KOHOMUKU, MPUYEM
B 3TOM 4Yactu paboTbl npoAO/IXKEHbI MOUCKU
JIOrM4eCcKkn 060CHOBAHHbIX MEP WJIN KPUTEPNEB
OLIeHKM ripouyecca Tpyda 4esioBeka, uncxoas
He U3 KIacCUMYeCcKux rpeacTaB/ieHu, a wu3
coaepxxaHusi n CyLHOCTN 3HEProKoHUenuymu,
KOTOpasi Ha cerofHs sB/sieTcs noka Hanbosiee
O06BLEKTUBHOU 3KOHOMUYECKOU Teopuen, eLyé
HEe 3aBEepLIEHHON B CBOEM OKOHYaTesbHOM
BUAE M PeAIbHbIM AEHCTBEHHbBIM 1POTNBOBECOM
BCEM COBPEMEHHbIM 3arnagHblM 3KOHOMUK-CaM.
lpu 3TOM B 370V YacTn paboTbl BriepBbIe MPes-
cTaB/ieHa OCHOBHasi (opMysa opraHu4eckod
SKOHOMUKM, KOTOpasi BriosiHe criocobHa cBecTu
C nbegecrtasia npogeccunoHaansma 1060ro iu-
6epasia-pbIHOYHUKA.

KnroueBbie cnosa: inbepasinsm v Teopus
Kanutasza, 3HEProKoHUenuus n 35KOHOMuYe-
CcKasi Teopusi, Mepa OLEeHKW Tpyaa 4esioBeKka
U KpUTepusi N3MEPEHUS LIeHbl TOBapoB, opra-
Hu4eckasi M HeopraHmdyeckasli 3KOHOMUKa, 3a-
KOHbI 3KOHOMUKU U 1pupoabl, 3Hepropybsib u
SHeprosasoTa.

Yactb 4 - DHeprokoHuenuyms m cospe-
MeHHoe nubepanbHOEe HeBEeXXecCTBO.

1. Kak wu3BecCcTHo, B 3ak/jto4veHue npenbl-
aywen [1, 2], TpeTbeit 4yacTu AaHHOW Hallen
obwelt paboTbl, BO-NepBbiX, Mbl 06paTnnmn
Toraa BHMMaHME Ha TOT eCTeCTBEHHbIN akT,
UYTO C TOYKM 3peHUs MaTemMaTuKK, a ecsinm Tou-

Hee, TO B TaKOM cny4ae, BCero Aullb NpoCTOM
WKONBbHON, TO eCTb MPOCTO 3/IEMEHTapHOWN
MaTeEMATMKN, C OAHOM CTOPOHbI, PaBEHCTBO
wnn opMmyna 3anafHol <«Teopuu KanuTana»
B Buge Q = f (L, K), a, c Apyroii CTopoHbl,
nobas M3 OCHOBHbIX Hawmx GHopMyn U3 AaH-
HON Hawen obwen paboTbl, B TOM 4ucne W,
kKak M X =k, Y, + h Z =..= kY +h Z
,wm KA =p,B +q,C =.= pB +q,
C. Tak u faxe cdopmyna CBA3U SKBUBAJIEHTOB
(M, X)) = F, (K, A), 9BNa10TCs, KaK npasuo,
BCerga Mexay cobor MAEHTUYHBLIMU MO CBOEM
CYLWHOCTSIM HEe3aBUCUMO OT TOro, YTO MMEHHO
MOryT O3Ha4yaTb BO BCEX 3TUX paBeHCTBax Bce
nMerLwmecs pasfnmdHble 0603HaAYeHUs, B CUy
TOro, 4Yto, NpeAcTaBNEHHbIN HaMu BUA Ntobon
M3 Hawmx hopMyn BCeraa MOXHO, Kak XOpOoLUo
M3BECTHO, MaTeMaTM4yecku nepeobo3HaAUnTb
B WAEHTUYHbIN BUA (POPMYINbl «TEOPUU Karmu-
Tana», a Takxe M HaobopoT, TO eCTb, TO Xe
CaMOe MOXHO BcCerga caenaTb - COBepLUTb U
C opMynon «Teopuu KanutTana», Hanpumep,
npuBeas eé BHeWHW BMA B OOMH U3 MHOIMUX
BMAOB Hawmnx hopMyn, XOTS B OTIMUME OT 3TOWN
BCEM 3KOHOMMUCTaM — PbIHOYHMKAM M3BECTHOW
yXXe He TONbKO Ha 3anage ¢opMysbl, C KOTO-
pon, B HaleM npeactaBieHUn, A0 CUX MNOp He
MOXeT COBflaZeTb WWN MPOCTO B3ATb €€ n pe-
WNTb HM OAMH M3 abCoNMOTHO BCEX, KaK HamMX
M3BECTHbIX, Hanpumep, 13 nbon «BLLU3», Tak
M 3anagHblX nnéepanbHbIX 3KOHOMUCTOB, OA-
Hako, BMecTe C TeM, Bce Hawun hopMynbl BMNO-
He paspeluMbl Npu onpeaeneHHoOM noaxoae K
HWM, @ UMEHHO: C NPUPOAHON CTOPOHbI, TO €CTb
C dHepreTn4eckom TOYKKN 3peHNs, a BO-BTOPbIX,
paspeLlalTca OHWM BCE J/UWb C 4Ype3MepHOo
KaTacTpomMyeckMMmn Hay4yHO-NpakTUYECKUMMn
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- MPUKAagHbIMWU B pPeasnbHOCTU MevyasbHbIMU
nocneacTBUSMM, MNpUYEM HE CTONbKO Aaxe
ANS CaMON «Teopun KanuTana», KoTopas, Ha
Hall B3rnsaa, B AENCTBUTENbHOCTU SABNAETCH He
6onee yem BCero NuWb O4YepenHON 3anaaHoM
rnceBao Hay4yHOM Teopuen, a CKOJSIbKO M Ans
BCEN 3anafHOM 3KOHOMWYECKOM MbIC/IN U TakK
Ha3blBaeMol Ha 3anage 3KOHOMUK-C, YTO Mbl
nanee 6ygem crtapaTbCs Harns4HO AEMOHCTpU-
poBaTb BO BCEX MOCAeayWmMX 4acTax AaHHOWN
paboTbl, HaYMHas C 3TON €& YyeTBEepTOM YacTu.

KpoMe Toro, HanoMHuM ewé oanH pas 34ecChb,
BCEro svuwb NpocTo aobaBuB, KO BCEMY HaMu
paHee yXe CKasaHHOMY B npeablayLlien 4yacTtum
paboTbl, MPUYEM OCTOPOXHO 3aMeTuB, 4TO,
6yay4n peanbHbIM, @ HE FMNOTETUYECKUM UNKU
YTOMUYECKUM, MNpPeaBEeCTHUKOM, Ype3MepHOo
MacClWTabHbIX B COBPEMEHHOW 3KOHOMMKE Nepe-
MEH N eé pa3BUTUS, 3Ta CepuUs HaWMX CTaTen
CO CBOMMW opMynamu, Hapagy C Apyrumu,
He MoKaXeTcs BCeM 3anagHbiM 3KOHOMWUCTaM
«bypen B CTakaHe BOAbI», B OTNM4Me OT BCeX
3anafHblX TEOpuUi cO cnopamm m bHesycnew-
HbIMM MOTyramMm B cdepe 3KOHOMWUKMK, CKopee
BCEro 3T Cepumn, BMeCTo «bypu B CTakaHe»,
BCEM MM A0J/KHA NPeACKa3biBaTb «MOLHENLWNI
yparaH», npuyeM He OAWH W He ABa, U Aaxe
He Tp1, B «<MUPOBOM OKeaHe» rnobasibHbIX 3KO-
HOMMYECKMX MNpOLLEeCCoB, AO Yero, K Hawemy
COXasNieHMIo, HM OAWH U3 BCex nunbepanbHbiX
9KOHOMUCTOB B MMpe MoKa eLlé npakTu4ecku
He B COCTOSIHMM AoragaTtbCs.

OpHako, noka ewé He O4YeHb-TO Xenas To-
pONUTbLCS, C HAYYHO-10MMYECKOM TOUKM 3peHuns
XOTb KakKMM-TO 06bpa3oM paszobpaTbcs ¢ popmy-
JION 3anagHON «Teopuu KanuTana», BepHeMcs
K MCXOOAHOMY COCTOSIHUIO M HAMOMHMM, YTO BCe
Hawwn HoBble opMynbl B 3ToW paboTe Bnep-
Bbl€ Mbl CMOI/IN MONY4YNTb, Paccy»xaas BO BCex
npeabiaywmx cBomMx paboTax O BO3MOXHbIX
Mepax OUEHKW WM U3MEPEHUs CTOMMOCTHU
TOBApoOB, HO MOKa elé B O4HOM NuuWb opra-
HWYECKOMN 3KOHOMMKe obLiecTBa, M MCNOAb3yS
Mpy 3TOM CaMble MPOCTble XXU3HEHHO BaXHble
NpUMEpPbI U3 NPaAKTUKN, OTHOCUTENIbHO BCSIKOIO
dun3nyeckoro Tpyaa 4yenoBeKa U peasbHbIX
pe3ynbTaToB, MOJIYYEHHbIX C MOMOLbIK CTO/b
MpPOCTOro CaMoro ero Tpyaa C NoMoLbO CaMbIX
MpocTenwnx opyami @uanyeckoro Tpyaa, To
€CTb, €CNM WHbIMW CNoBaMW, TO paccyxnas
CTPOro JIOTMYECKN OTHOCUTENbHO peasnibHOoM’
LEHHOCTU MM BO3MOXHOW MNpMpPOAHON CTOM-
MOCTW, MPOM3BEAEHHbIX MOCPeaCTBOM CaMoro
npocTtoro M3nM4eckoro Tpyaa 4esioBeka MHO-
)KecTBa TOBApOB MOKa /iNWb U3 OpraHn4eckmx
BewlecTs. Mpn BCEM 3TOM Mbl CMOIMMN NPURTU K
npeaBapuTenbHOMY Ha CerogHs Ansi 3KOHOMU-
kn noboro obuiectea ybexageHUto 0 TOM, 4YTO
B TaKOM C/ydae, Korga B 3Ton npobneme peub
MOXET MATU N KacaTbCsl TOSIbKO OA4HOM Wb
OpraHMYyecKkom 4acTu UM NoACUCTEMbl 3KOHO-

MUKM obLliecTBa, K KOTOPOW W3HAYasbHO Mbl
CTaJiu OTHOCUTb BCSIKOE MpPOU3BOACTBO N06bIX
OpraHM4yeckux NpoAyKTOB — BCEX TOBAapoOB M3
BELLECTB OPraHMYECcKOro MpPOUCXOXAEHUS, TO
TakoW M3MepuTenbLHOM Mepolr No crnpasensin-
BOM M 06BbEKTUBHOM OLEeHKe CTOMMOCTW opra-
HMYECKMX MPOAYKTOB, KaK peasibHblX pe3yb-
TaToB TpyAda uJesioBeka W/MAn OessTENbHOCTU
NpoOM3BOACTB MOKa TOJIbKO B 3TOM MoACUCTEME
5KOHOMMKM, BMOJSIHE MOXET BbICTyMNaTb 3Hep-
reTUYeCKnn 3KBUBASIEHT, TO €CTb MOXeT 6bITb
nobas n3 eanHunl aHeprum, obLiee KONM4eCTBo
KOTOpOM B Mpouecce 3BOJIOLMN KaXaoro op-
raHmyeckoro BewecTtsa 6blia 3apaHee W3Ha-
yanbHO aKKyMynMpoBaHa B €ro BHYTPEHHEM
coAepXaHum - TO €eCTb M3HayaslbHO Oblna
3anaceHa B CYLLHOCTAX BCEX OpraHn4yeckmx
NnpoayKkToB - Ntoboro u Kaxaoro ToBapa M3
OpraHM4YecKoro BeLlecTBa CO CTOPOHbI CaMoOW
npupoaon B dopMe XUMUKO-H6MONOrMyecKkom
SHEeprun, Kak HaM BCEM W3Ha4asbHO peasibHo
nojapeHHasl M BMoJsiHE 3HauduMasi, Ype3MepHo
HeobxoauMas MOBCEAHEBHO MNpMpPOAHAas LEeH-
HOCTb W/WUNN, BCEraa NOCTOSIHHO U eXeaHEBHO
BKNlagbiBanacb B TEYEHWE ANUTENbHOIO WU3-
Ha4yanbHOro 3BOJIOUMOHHOIO o0bpa3oBaHus,
a Takxe B nepuoabl nocneayrowero pocra u
pasBUTUS MNOCPEACTBOM HeNoCpeACTBEHHOro
dU3MYECKOro n XMMMYecKoro BO3AENCTBUSA, a
ewé 1 bMoNorM4YecKoro BAMSHMS Ha MHOXECTBO
NPUPOAHbIX BeELLeCTB OpraHMYecKoro mnpouc-
XO0XJAEHNS B HEKOTOpPbIE N3 X BUAOB, TUMNOB U
dopM. [3, 4]

Takoe MMeHHO 06CToATeNbCTBO, TO €CTb
pa3sfefieHne 3KOHOMUKU Ha ABe, KaK MUHUMYM,
NOACUCTEMbI, CTano ANl 3KOHOMWKU Ntoboi
obuwectBa He CTONbKO JaxXe BO3MOXHbIM, a
CKOJIbKO OCTPO HeobxoAMMbIM TOJSIbKO MO TOM
OAHOW NpUUMHE, YTO eaMHCTBEHHON obwen ang
BCEX OpPraHUYeCcKnx TOBApPOB I1aBEHCTBYIOLLEN
CYTblO IBNAETCA, 06beanHsaowas ux Bcex ogHa
N Ta Xe NMpupoaHas LEHHOCTb WM MpPUpPOAHas
SHeprus, HeobxoauMass Bcerga 4esioBeky u
oblecTtBy 60nee Bcex OCTalbHbIX TOBApoOB M
ycnyr nboro MHOro MpoUCXOXAEHMS M Npo-
N3BOACTBA, YAe/bHas BeNMYNHA — KONMYECTBO
NPUPOAHOM 3HEPIMU Ha eAUHULY W3MEpEHMUS,
KOTOpOlM abCoMOTHO HUKOraa W Hurae, wu
HMKakKMM obpa3oM He cnocobHa 3aBMCETb OT
3pPEKTUBHOCTM  WUAN  NPOU3BOAUTENBHOCTU
TpyAa 4yenoBeKka, WU/WUAN OT CTEMEHU BIIOXKEH-
HOro B WX MNpPOM3BOACTBO Ntob6oro kanutana
WM LOEHEXHbIX CPeACTB, a TaKXe W OT Bce-
BO3MOXHON peHTabenbHOCTU, B TOM 4uCie WU
KayecTBa AesATeNIbHOCTU CaMOro Npou3BoOACTBa
OpraHn4yeckux TOBApPOB, YTO TOJIbKO N MOXET,
NpUYeM CyLecTBEHHbIM o06pa3oM OTAnYaTh
Mexay cobon 3KOHOMWKY obuiecTtsa Mo npo-
NM3BOACTBY OpPraHWYecknx TOBapoB OT Ntobol
WHON 3KOHOMWKM 0bulecTBa MO MpPoOU3BOACTBY
No6bIX TOBApOB M3 BELLECTB HEOPraHMYECKoro
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NMPONCXOXAEHNS M SKOHOMUKM MO OKa3aHWIo
pa3InyHbIX ycnyr. To eCTb, €CIN MHbIMU C/10-
BaMW, CKa3aHHOe Bbille [O/HKHO O3HauyaTb,
UYTO BESIMYMHA NMpUpoAHas yaenbHas Kanopun-
HOCTb abCoNTHO BCeX MNPOAYKTOB NUTaHUS,
NnpuyeM Kak pacTUTENIbHOro, TakK U XXMBOTHOIO
NPOUCXOXAEHUS, WM BeAMYMHA npupoaHas
yAenbHas 3HeproeMKocTb NobbIX WHbIX Op-
raHMYeCcKMX BeLLecTB, BK/OYas B 3TO 4YMUCNO
W KaMeHHbI yronb C ApPEeBEeCUMHON, N HedTb
C NpuvpoAHbIM rasoM, U T.4., HE MOXET 3aBu-
ceTb OT 3(PPEKTUBHOCTM UM peHTabenbHOCTH
Npou3BOACTBA M MPOU3BOAUTENBHOCTU TpyAa
yesioBeka, Mo MpPUYMHE CBOEro M3HavanabHO
NPUPOAHOIro MPONCXOXAEHNA U HE3ABUCUMOCTU
OT AENCTBMUI YenoBeka.

MMeHHO 3Ta oTnmuuTenbHass ocobeHHOCTb,
TO eCTb NpUpoAHOE KayecTBO - CBOMCTBO BCEX
OopraHm4yeckmx TOBaApOB, 3akyatuleecs B
HaJn4ne BO BCEX OpPraHM4YecKkux npoaykrax, B
CYWEeCTBEHHOM OT/INYME OT BCEX HeopraHuye-
CKMX BeLecTB M TOBaApOB, CaMON 3Ha4YMMOW U3
BCEX BO3MOXHbIX N HEOH6XOAMMbIX LLlEeHHOCTEN B
npupoae Anst Noboro M Kaxxaoro 4yenoseka, U
camoro obulectBa, peanbHOW LEHHOCTU B dop-
Me XMMWKO-61M0N0rnyecKor sHeprum, No3Boss-
€T OueHMBaTb U CpaBHMBATbL Mexay cobon ans
Ha4ana ToNIbKO OpraHu4yeckme ToBapbl C NOMO-
Wbt 3Hepropy6as u/mnmn nobbix aHeprosantoT,
OCHOBAHHbIX HA SHEpPreTMYEeCcKOM 3KBMBANEHTE,
YTO B CBOIO oYepenb, Kak 04eBUAHO, MO3BONSAET
BBOAWTb B 9KOHOMMKY obLiecTBa, Nnpnyem Haps-
Ay C TpaAVUUMOHHbIMW BGYMa>kHbIMW AEeHbramu,
SHepreTnyeckme AeHbrm - 3Hepropybnam, ko-
TOpble AO/MKHbI 06CNYXUBATb 3KOHOMUYECKUE
B3aMMOOTHOLLUEHNS MpX MOKYMNKe M npoaaxe,
TONbKO OAHMX /Wb OPraHMYeCcKnx TOBapoB,
npu 3TOM TPaAWUMOHHbIE AEHbrM OCTAlOTCHA B
obuwectBe, Kak n, npexae, obcnyxmeaTb BCe
ApYyrne >KOHOMWYECKME OTHOLLUEHUS Mexay
HOUBNYECKNMN U LOPUONYECKMMW NMLAMKU, 3a
WUCK/IIOYEHMEM TOBApPOB JINWb OPraHU4YecKomn
3KOHOMMUKMU. [5-7]

NTak, pa3geneHme sKOHOMUKM obuiecTBa Ha
ABe-TpU NOACUCTEMbI, N3 KOTOPbIX OA4Ha byaeT
ABNATbCA MOACUCTEMOM OpraHM4Yeckom 3KOHO-
MWKM CO CBOUM SHEPreTUMYeCKMM 3KBMBAJIEHTOM
N OQHON MM ABYMS pacYeTHbIMU eaMHMLAMK B
BUAE dHEpreTM4eckomn eanmHmubl — drusnyecknx
3proB WMNW OXO0yNen, KNNOKanopun uan Kuno-
BaTT-4aCoB, NO3BO/INTb BMNEpPBble B 3KOHOMUKE
noboro obuiecTtesa yCTaHOBUTb Ha MOCTOSIHHOM
ocHoBe Ans Nnboro opraHMYecKoro npoaykra
obuwyto ans Bcex CTpaH W BpeMeH eauHYH
CTOMMOCTb, OCHOBAHHYI JIMWb Ha 3HepreTu-
YEeCKOM CcoAepXXaHUWM Kaxkaoro npoaykrta BHe
3aBMCUMOCTU OT BCEX MaTepuasbHbIX 3aTpaT
N BCEX WHbIX MOTEPb MO €ro MNpOoM3BOACTBY,
WHBIMW CNOBaMM MaKCMMasibHas LeHa noboro
OopraHm4yeckoro npoaykrta Besae W Bcroay 6y-
OET BCerga oAMHAKOBa WM paBHa KOJNYECTBY

coaepxalencss Ha eguMHUULy W3MepEeHMUs Mnpo-
AYKTa — Beca nnm obbema NnpnpoaHom sHepruu,
YTO He MO3BOJIUTb B TAKOM CJ/lydae HUKOMY
CNeKyMpoBaTb M MOLIEHHNUYATb Ha LeHax op-
raHM4YecKMx NpoayKToB.

Mpy >TOM HaM 34ecb CTOMTb 06paTuTb
BHMMaHMe Ha TOT (paKT, 4YTO MpU HEM3MEHHOWN
BCEerga UEeHe Ha eauHuuy maMmepeHus nwboro
OpraHN4YecKoro NpoaykKTa, YesoBeyYecKnii Tpya
M WHble MaTepuanbHble 3aTpaTbl C NoTepsMu
no Mpou3BOACTBY NOObIX OpraHM4yeckux Mpo-
OYKTOB SIBNSAOTCS, KakK 3TO, OYEBMAHO, BCEro
JMWb M3gepXKamm Mpoum3BOACTBaA, KOTOpble
abconTHO HWKaAKMM o06pa3oM He BAUAS Ha
BE/INYNHY MPUPOAHON CTOMMOCTU €ANHUYHOIro
npoAyKTa, OAHAKO, CylleCTBeHHbIM 06pa3oM
B/INAIOT B TO X€ BPeMS Ha BESINUMHY peasibHOM
npubbinn npomnsBoamTensa M peHTabenbHOCTH
mnn 3pPeKTUBHOCTM ero npous3BoOACTBaA MO
CO30aHUI0 UM U3FOTOBJIEHMUIO TOFO MM MHOTO
OpraHM4YecKoro ToBapa, 4YTo 6yaeT 3acTaBnaTb
NOCTOSSHHO M Bcerga nwboro npoussoauTens
TONIbKO 3KOHOMUTbL Ntobble NpUPOAHbIE pecyp-
Cbl M 3eMHble 3anacbl MaTepuanbHO-3HEPreTn-
YEeCKOro Cbipbs As19 TOro, 4ytobbl yBennymeaTtb
npubbINbHOCTL  CBOEro  WUHAMBUAYANbHOMO
npeanpMHuMaTenbCTBa, a He pacxuwaTtb 6ec-
KOHTPO/IbHO BCE 3TW MPUPOAHbIE pecypcbl U
3eMHble 3amnacbl C Lesblo CBOEW JIMYHOW Ha-
XunBbl. Kpome TOro, ecnm TosibKO Npu eaunHbIX
Be3je U BCceobwKnx LeHax Ha Kakon-nnbo wm3
BMAOB WMAM TUMNOB TOBApPOB OPraHMYecKoro
Nnpou3BOACTBa MOryT ewé oCcTaTbCa MexXayHa-
poAHble 6MpXK NO NpoAa)ke 3TUX NPOAYKTOB,
KakK Hanpumep, 3epHoBas 6upxxa mnm npoao-
BO/IbCTBEHHas, unn 6upxa HedTn M nobdoro
MHOr0 OpraHMYyecKkoro Tonamea, TO peasbHble
LeHbl Ha 3Tux bupkax Ha BCe ToBapbl Bceraa
6yayT HaMHOroO HWXXe MaKCMMasibHO BO3MOX-
HOM WX UeHbl, paBHOWN MPUPOLHON CTOMMOCTMU
3TMX TOBApOB, B CUy XOTS 6bl TOro, 4Tto fito-
6ol nMpom3BOAUTENIb OPraHMYECKUX TOBapOB
B Takux YyCNoBMSIX LeHoobpa3oBaHMs, Koraa
abCcoNTHO BCe ero MartepuanbHO Cbipbe-
Bble 3aTpaTbl U WMHbIE NOTEPU, B TOM 4uCNe U
aHepreTmyeckue, 6yayT ABASATbCS NUWb M3-
OepXKaMm ero npowussoacTsa, byaet Bceraa
CTPEMUTLCSA M36@aBUTbLCSA OT CBOEro ToBapa no
MUHUMaANbHOM UeHe — 6yaeT npoaaBaTb CBOW
MPOAYKT He C LieNibio NoNy4YeHns MaKCUMaibHOM
HaXWBbl, @ C MWHUMaAbHOW NPUOLIIBHOCTbLIO
M3-3a BCE TOW Xe€ KOHKYpeHUWW, npuv 3TOM B
YCNOBUSIX HanuMums NpMpOAHOro MoTosIKa LEH
Ha CBOM TOBapbl, OH ByAeT C Uenblo Noy4YeHuns
MakcMManbHoMn npumbbiNM  MUHUMU3UPOBATb
BCE CBOM pacxoAbl MO MX MPOU3BOACTBY, 4TO
B pe3y/ibTaTe eCTeCTBEHHbIM 06pa3oM MU3XKUBET
nmbepanbHO-nHAMBMAYalbHOE MNPOU3BOACTBO
OpraHMyecKknx NpPoAyKToB U TEM CaMbIM NpuBe-
OET K nepexoay BCcex CpeacTB Npou3BOACTBa OT
YacTHOM cob6CTBEHHOCTU K 06LecTBeHHON, TakK
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KaK M3XXWTb MOMHOCTbIO siBfiIeHWe napasmvTm3ma
B ntobom Bmage n TMne mnm B nobon popme Ha
ntoboM npoms3BoacTBE, U UMEHHO TakuM obpa-
30M MUHUMU3NPOBATb BCe MaTepuanbHble pac-
X0Abl U SHEpPreTUYeckne n CbipbeBbIE MOTEPU
MOXHO 6yAeT OCyLecTBUTb Ha A06pPOBOILHOM
OCHOBE TO/IbKO Ha O6LWWecTBEHHOM MPOU3BOA-
cTBe, korga abconoTHO BCe paboTarowme Ha
CBOEM NMpoun3BoAcTBe 6yaAyT 3aMHTEPECOBAHbI B
3TOM. TO eCTb MHbIMW COBaMW, NMpU yCTaHOB-
JIEHUN HEeU3MEeHHOM MaKCUManbHOW UeHbl Ha
MPOAYKUMIO, HE TOJIbKO MOXET, HO MU AOJSIKHO
obsa3aTenbHO BO3HUKHYTb Ha Jobom npous-
BOACTBE Takoe yxe o6LlecTBeHHOe CO3HaHue
cpean BCeX TPYASALWMXCS, BHE 3aBUCUMOCTU OT
MX M3HA4yasbHOrO paHra v craTtyca, Mmatepu-
a/IbHOrO NOJI0XEHMSA 1 Npodeccun, KOTopoe He
npueMneT Ha NpouM3BOACTBE BCSKWIA MNapasu-
TNU3M U Hef06pOCOBECTHOE OTHOLLUEHME K TpyAy
M npom3BoacTey. [8, 9]

NTak, Ansa NOrm4yeckom 4eTkoCTM WM onpe-
OENEeHHOCTN, TO eCTb MWHbIMW C/lloBaMn Ans
Hay4yHOM CcnpaBeanMBoOCTM 34eCb W Janee,
B CBSA3W CO BCEM 3TUM HaM HeobxoaMMO OT-
MEeTUTb TO, YTO HaJM4Yne MMEHHO CBOHOAHOM
PbIHOYHOM LieHbl Ha pe3ynbTaTbl TpyAa 4esno-
BeKa B PbIHOYHbIX YCNOBUAX U nubepanmsm ¢
MHANBMAYANbHbIM npeanpuMHUMaTEIbCTBOM
He CTOJIbKO MOryT MM CnocobHbl, a CKOMNbKO,
KakK 0b6bIYHO, AO/MKHbI M 0653aHbl MCNOPTUTL
Ye/n0BEeYHOCTb CO3HaHMA 6onblIMHCTBa Noaen
M NpU 3TOM WCKa3UTb MX MUPOBO33pPeHME B
HeraTuBHyto Ans obuwectBa CTOPOHY, TO eCTb
MHbIMW C/I0BaMM CTOKpPAT OblS1 MOCTOSIHHO W
BCcerga npas maTepuanusMm B TOM CBOEM YyT-
BEPXAEHUN, YTO UMEHHO BbITME onpepenser
co3HaHue. [pn 3TOM 0Cco60 OTMETMM 34ecCb
TO, UTO K OTOMY YTBEPXAEHUIO MaTtepuanunusma
HeobxoauMo A0o6aBuUTb €LlE U TO, YTO OH 6bin
npaB He TONbKO OTHOCUTENbHO OAHOro JULb
CO3HaHMA 4enoBeka, HO WM CTerneHb KayecTsa
WHTENNEeKTa, B TOM 4uC/ie gaxe y BCex Takux
Ak0obbl BblAAOWMXCA NpeacTaBuTenen BCeW
3anagHow unmBMnAM3aumn, Kak, HanpmMmep, npo-
deccroHanbHble 3KOHOMUCTbI BCero XX Beka,
3aBepLIMNBLLUNX CO3[aHNe B TedeHne NpoLuioro
BEKA COBpeMeHHOoe 3aaHme Bcen 3anagHown
3KOHOMMYECKOMN MbIC/IN B BUAE SKOHOMUYECKOM
Hayku B (popMe 06L1EN3BECTHON DKOHOMMUK-C,
M3NOXEHHON W OTPa)XXeHHOM B MOJSIHOW Mepe
B Takux yyebHumkax, Hanpummep, Kak «DKOHO-
muka» [1.CamyanbcoHa un B.Hopaxayca wnu
«IJKOoHOMUK-C» K.MakkoHHena wun C.Bbpioo, #u
MHOrne gpyrue sanagHoro obpasua yy4ebHUKH
noaobHoro poaa, KoTopble B CBOEM COBOKYM-
HOCTM B TeyeHme XX BeKa BCexX CTYLAeHTOB
ryMaHuTapHbIX cneunanbHOCTen, B TOM 4ducne
n 6yaywmx 3KOHOMWUCTOB, HE CTOSIbKO MOCTO-
AHHO CTPEMU/IUCb Hay4YUTb JIOTMYECKU CTPOro
MbIC/TUTb W TONIBKO MOC/E TaKOM Bbly4KW aenaTtb
CBOM Hay4Hble BbIBOAbl HA OCHOBE BCEBO3MOX-

HbIX MPWUYMHHO-CNEeACTBEHHbLIX B3aMMOCBSI3eNn
MexAay BCEMU UMELLINMU B peasbHO AENCTBU-
TENbHOCTH 06LecTBEHHO-3KOHOMNYECKNMMU
ABJIEHUSIMU C paKTaMU U OCHOBHbIMU - pyHAA-
MEeHTas/IbHbIMWU 3aKOHaMM NpUpOAbl, @ CKOSbKO
NblTa/INCb BCeraa HaBsA3blBaTb W MOCTOSIHHO
BCEro NWb 3acTaBfsATb BCEX 3TUX CTYAEHTOB
BblyuyMBaTb pa3HOro poja nCeBAO HayyHble
AOrMbl U OKOJIO Hay4yHble HOPMblI U MpaBuna,
npuayMaHHble, Npexae BCero, CaMMMu Taknumm
YYEHbIMW, BKJKOYaAs B 3TO YMC/IO U OCTaBJIEH-
Hble eWwé Wnx npeawecTBEHHMKaAMM, KOTOpble
BoobLle HuKorga He umMmenn abConoTHO HU-
Kakoro OTHOLUEHUSI K peasibHOW 3KOHOMUKE
obuiecTBa M BCEM 3aKOHaM MNpupoAabl, U TaKUM
MMEHHO 06pa3oM, KakK 06blYHO, CTPEMUINCH
BCeraa Tonbko 060/1BaHMBaTbh BCEX 3TUX CBOUX
byaywmx €Kobbl y4yeHbiX, 4YeMy MOryT ObiTb
ABNATbCA CaMblM MPSAMbIM A0Ka3aTeNbCTBOM,
C OOHOW CTOPOHbI, COBPEMEHHbIE KPWU3WUCHbIE
SBJIEHNST B SKOHOMWKE BCEX 3anagHblX CTpaH,
a C ApYyron CTOpPOHbI, caM TOT akT, 4To abco-
NOTHOE 60/IbLUMHCTBO COBPEMEHHbIX 3anaAHbIX
YUYEHbIX M3 FyMaHUTapHbIX ob6nacTtei Halero
NO3HaHWUS, BK/OYass U 3KOHOMUCTOB, TaK He
Hay4YMNnUCb CTPOro NIOrMYHO MbIC/IUTb B COOT-
BETCTBME C AuaneKkTukon npupoabl un obuie-
CTBa, TO €CTb, €C/IN UHBbIMU C/I0BaMMK, TO MHOTUE
rymaHuTapum, B TOM 4YUC/I€ U 3KOHOMMUCTSI,
KOTOpble MONyuYMnu 3anagHoe obpasoBaHue
noka eweé Tak U CMOMIN CTaTb CMNOCOBHbLIMKU B
npuHUMne BNageTb B CBOEM MbIC/IUTENLHOM
npouecce Boobuwe TakMM HeobxoaAMMbIM ANS
noboro y4yeHoro cnocobom MbIWIEHUS, KakK
AvanekTnyeckasl lormka, Yto HarnsaHbiIM 06-
pa3oM MOXET BCerga roBopuTb camo 3a cebs, n
UYTO HE COCTaBNISIET HMKAKOro Tpyaa NpoBEPUTL
Ha Jene, Tak KaK CaMbiM SIpKUM MNPUMEPOM
MOXET CNY>XWUTb MNPOLECC «KYTEUKM MO3roM» C
BocTtoka Ha 3amnaa, a He obpaTHbIN Npouecc, B
CUNy TOro, yTekaeT 4YTo-Mbo MMEeHHO Tyaa, rae
ero He xBaTtaert!

Beab nencTtBUTENbHO, B HacToslllee BpeMs
BCSl 3anagHas 3KOHOMMYecKasi MbICNlb BCEX Hac
YUYUT XWUTb W NOTpebnsatb, M 3KOHOMUYECKMU
pa3BMBaTbCSl HE CTOJSIbKO MO OCHOBHbIM 3aKoO-
HaM Npupoabl U B AENCTBUTENBHOCTU LMBUIN-
30BaHHOro obuwecrtsa, a CKONbKO B OCHOBHOM
3a CYeT pe3ynbTaTOB TpyAa MHOMMX ApYyrux,
B TOM uucre U 3a cyeT 6yaywmx MOKONEHUN
3eMNISiH, M CEroAHsIlLHUX pe3ynbTaToB Tpyaa
pa3BMBalOWMXCA M Cnabopa3BuUTbIX CTpaH WU
HapoAoB, YeMY MNPSMbIM U HENOCPEACTBEHHbIM
[0Ka3aTe/NIbCTBOM MOryT SBNATbCS, 6€3 BCAKUX
COMHEHWIA, BCEM U3BECTHblEe Ype3MepHO HEeMo-
MEpPHbIE roCyAapCTBEHHbIE A01TM 6ONbLIMHCTBA
pa3BUTbIX CTpaH 3anaga, KoTopble 6bIn npu-
obpeTeHbl U HAaKOMNEHbl B NPOLIECCE UX 3KOHO-
MWYECKOro pa3BUTUS, B CBSA3U, C YEM TOJIbKO
N MOXET BO3HMKaTb Y BCEX UCTUHHBIX YYEHbIX
— SKOHOMWCTOB 3aKOHHbIM BOMPOC c/eaytowero
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XapakTepa: ECnv 6bl TONbKO BAPYr He 6bIno
6bl HM Yy oAHOM 3amnagHOM CTpaHbl HUKAKOM
BO3MOXHOCTW BoObLLEe ofamknuBaTb 6ecCpoyHO
MaTepuanbHble CpeacTBa W 3KCNyaTupoBaTbh
3a 3TM AeHbrM MHOrMe passuBatowme n cnabo-
pa3BUTble CbipbeBble CTPaHbl, TO TOr4a 3a cyeT
yero e, WUMEeHHO CTpaHbl 3anaga Morau 6bl
pa3BMBaATbLCS SKOHOMUYECKN?

BepHbI OTBET Ha AaHHbIM BONPOC ANs Nio-
60ro npogeccnoHasbHOro 3KOHOMMCTA, Ha HaLwl
B3rna4, AO/MKEH O6blTb BMOSHE OYEBUAHDLIM,
OAHAKO, HM OAHMM 3KOHOMWUCTOM 3TOT OTBET
HW B OAHOM 3anagHOM 3KOHOMWYECKON Teopumn
Hay4YHO 0H60CHOBAHHO HWKaKMM 06pa3oM rMoka
He OTpa)keH, B TOM 4YuMC/ie TaKoM OTBET He 6bin
OTpaXeH M B TaK Ha3blBAEMOW TEOPUMU Kanu-
Tana, xoTd B CBOEM COBPEMEHHOM pa3BUTUM
Teopus Kanutana vM3 3anagHom 3KOHOMUK-C CO
CBOEN MNPOU3BOACTBEHHON (PyHKUMEN B Moae-
nv, Hanpumep, CamyanbcoHa—Conoy—CsaHa,
KoTopas BblpaxeHa dopmynon Q = f (L, K),
roe L — konunyectso Tpyaa, K — konu4yectso
kanutana, a Q — CTOMMOCTb BbIMYLWEHHOIO TO-
Bapa WM LueHa npounsseneHHoro 6nara, Bceraa
npeteHaoBana, BOT yXxe 6onee noncronervs
Ha CBOK Hay4HYH AOCTOBEPHOCTb U peanbHYH
CnpaBeanMBOCTb, NMPW MOSIHOM OTCYTCTBME, OA-
HaKoO, XOTb Kakux-nmbo cepbe3HbIX OCHOBAHMUN
ANs 3TOoro.

Beab ecnu 6bl TONBKO, COrNAacHO 3Hepro-
KOHLUEeNunM, n3HavanbHoO BCerga M MoCTOSIHHO
ueHa nboro opraHM4Yeckoro ToBapa NOCTOSH-
HO 6bina 6bl OrpaHuM4veHa cBepxy CaMoW Mnpwu-
poaoi B BuAe ob6wen BesMYMHbI NPUPOAHON
CTOMMOCTW BCEro KoJInyectBa OpPraHM4ecKkoro
BeLleCcTBa, U3 KOTOPOro 6bia1 NOyYEH Uan Npo-
n3BedeH TOBap, @ BCe OCTasibHble BO3HUKLUNE
napamMeTpbl U XapaKTepUCTUKWN MPOU3BOACTBA
SABNAOTCA HE06X0ANMMbBIMWN BCErO INLLb U3A4EPXK-
KaMu 3TOro ToBapa, TO B TaKOM Cliy4ae 0 Kakok
3TO, TaKo MMEHHO TeOpUM KanuTana B LESIOM
BOO6LE-TO MOXHO MATU pedb B OpraHnU4YecKomn
3KOHOMMKe obulecTBa MAM OAHOMPOAYKTOBOWM
MOAENN arpernpoBaHHOW MNpPOU3BOACTBEHHOMN
dyHkumn  CamyanbcoHa—Conoy—CBaHa B
npuHuMne, n gaxe nwbon MHOM MHOroToBap-
HOM MOAEenn B YaCTHOCTM MOXHO FOBOPUTb
N Jaxe CnopuUTb A[ECATUNETUSIMM, CO34aBast
WAKO3UI0 HAY4YHOM AMCKYCCUM U, TEM CaMbIM,
nnwb obonBaHmBasa BCE 3TO BpeMs Lenble Mno-
KOJIEHMS HE TONIbKO BCEX CBOMX CTYAEHTOB, KaK
06 aTOM yTBepxaana 6onee noneeka Hasaj
[>xoaH POBMHCOH, HO M MHOIMMX WHbIX NMpodec-
COpOB MO 3KOHOMWKE MO BCEMY MUpPY, K 060-
IOAHOMY CYACTbO CTOPOH M3 BCEX BTSAHYTbIX BO
BCSIKMe Takoro poaa sikobbl Hay4dHble Cropbl,
HE UMEKLWNX JIOTMYHOCTb CBOEr0 MblIWJIEHNS?
Beab ecnu 6bl TOIBKO XOTb OAWMH M3 CMOPSLMX
nnn obonBaHeHHbIX NpodeccopoB obnanan He-
06xoaAnMoNn B AOCTAaTOYHOM CTEMNEHWN AN HAYKKU
NOMMYHOCTLIO CBOEro MbllWAEHNs, a, Ccneno-

BaTeNbHO, yMen 6bl NOCTOSHHO MOJ1b30BaTbCS
TakMM CcrnocoboM MbllWIEHMS KaK, Harnpumep,
AnanekTnyeckass NIormka B CBOEN Hay4yHOM
0eATeNbHOCTM U Ha NpPaKTUKe, TO eCTb B 9KOHO-
MUKe, TO Torga npakTu4yeckn BCce Takne ncesno
Hay4dHble Cropbl NpeKpaTUINCb 6bl MTHOBEHHO,
npuyeMm, 6eCccrnopHo, YTO Aaxe eweé M He Ha-
YaBLWCb, HayaB MpPEKpacHO OCO3HaBaTb, 4TO
BCe Takue cnopbl abcontoTHo 6ecnonesHbl u
6eCCMbIC/IEHHbI, N YTO TakKMe Crnopbl €CTb He
bonee yemM «bypsa B cTakaHe BOAbI»!

NTak, BOT Tenepb-To U obellaHHble Hamu,
M NpeAckasaHHble B npeablaywen yactm AaH-
HOM Hawel paboTbl «MOLLHeNLIne yparaHbl»
B cdepe 3anagHON 3KOHOMMK-C, U, ecTe-
CTBEHHO, B «MWPOBOM OKeaHe» r1obanbHbIX
9KOHOMMYECKMX MPOLIeCCOB, KOTOpble MOryT U
CNOCO6HbI HAarNsaAHO AOKa3aTb BCEM CTyAEHTaM
n npodeccopaM OT 3KOHOMUKKN BCE TO, A0 4ero
CErofHs, K HaleMy COXaJieHU, HU OAWH U3
BCEX NnbepanbHbiX 3KOHOMUCTOB B MUpeE Mpak-
TUYECKN MOKa eLlé He B COCTOSSHMWM AoragaTb-
CSl, @ UMEHHO: BCE MpoLble N COBPEMEHHbIE
Teopumn KanuTana us 3anagHom 3KOHOMWK-C Mo
CBOEM 3HAUMMOCTU U LLEHHOCTU He CTOSIT TOro
KOSIMYeCcTBO nedyaTtHom 6ymaru, kKotopas b6bina
n3pacxoaoBaHbl Ass onybnmMKoBaHMs BCEX 3TUX
rnceBao Hay4HbIX TEOpWUI, TO eCTb, €C/IN WHbI-
MU C/I0BaMM, TO OKa3blBAeTCs, BCHA 3anagHas
3KOHOMMYecKas Mbicnb paboTana, No MeHbllen
Mepe B XX BeKe, NpakTU4YecKn BXOJIOCTYO — Ha
KOpP3WHY ans mycopa!

A ecnn xe, ewé pa3 TO Xe caMoe WMHbIMU
CN10BaMU, TO K BE/IMKOMY COXaJIEHUIO HE TOIbKO
HalleMy, HO N BCEX U3BECTHbIX AOKTOPOB HaykK
M NpodeccopoB OT 3KOHOMWKM, KOTOPble MOKa
BCe [AOCTUXEHMUS 3amnagHol 3SKOHOMUYECKOW
Haykun obpasua XX Beka Npoaos/HKarT cUUTaTb
00 CMX NOp BEPLUMHON 3KOHOMUYECKON MbICN
BCEro 4yenoBe4yecTBa, MOXHO CMesi0 3asBUTb,
YTO 3TO AasieKo He TaK, KaK OHM AyMaloT u cebe
NpeacTaBfsiioT, U YTO B TEYEHWE NPOLISIOro
BEKa, eC/IM TOJIbKO eLLé U He N03anpoLUsioro CTo-
neTus, BCSA 3anafHas 3KOHOMWYECKasl MbIC/lb,
MOXeT OblTb, 3a peAvYanlluMM WCKJTIIOYEHUNEM,
6blN1a N0 YbeNn-TO M3BPALLEHHON BOMIM NpeaHa-
MEPEHHO N He CTOJIb C UMEHHO Hay4HOW Lesfblo
Hanpas/fieHa «He B Ty CTenb», U pa3BuBasachb
cneumanbHO He B TOM MPUPOAHOM — HAy4HO
06beKTUBHOM HanpaBfieHUN, B KOTOPOM A0JIXK-
Ha n obs3aHa 6bina 6bl pasBuBaTbcs Nr0bas
WCTUHHAA HayKa, B CUly 4ero BCe OCHOBHble
pe3ynbTatbl U AOCTMXKEHUS 3amnaAHOM 3KOHO-
MMUYECKOWM MbIC/IN MO CBOEeN LLEHHOCTU He CTOoAT
MPOCTOM M WKONbLHOMN TeTpaau, MCNMCaHHOWN
cpeaHeCcTaTUCTUYECKUM CTapleKknacCHUKOM
Halwen cTpaHbl NpM NOArOTOBKe K caade EM3,
yeMy HarnsaHbIMM N BecbMa ybeauTeNnbHbIMU
npuMepaMm BMoJIHE MOTYT CNYXUTb pas/sinyHble
OKOJI0 Hay4yHble Crnopbl U MNCEBAO 3KOHOMMW-
yeckme AUCKYCCUM, KOTopble Mexay cobon
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HEOAHOKpPATHO 3aTeBa/M B MpPOLWIOM Beke
MHOIMe W3BECTHble 3anafAHble 3KOHOMMUCTHI,
BMECTO TOro, 4tobbl 3aHMMaTbLCS MOUCKaMn pe-
WeHNs AENCTBUTENbHO 3KOHOMMYECKMX 3ajad
M uccnenoBatb peanbHble npobnembl ntboro
3KOHOMUKM obuwlecTBa, XoTa 6bl TakMMU, Kak,
HanpuMmep, KakmMmu 3aHumanca U.B.CtanuH B
CosetckoM Colo3e, @ UMEHHO: KakKMM MMEHHO
06pa3omM AOCTMUb TaKuX pe3ysibTaToB B NPOU3-
BOACTBE BCeX TOBApOB, KOraa NoCTosiHHO 6bino
BO3MOXHbIM BCerga CHMxaTb nx cebectomMocTb
Tak, 4Tob6bl MPM 3TOM HEBO3MOXHO 6bls1I0 6bl
CHMXaTb MX KONIMYECTBO W KayecTBO, MpUYEM,
yTobbl BCE 3TO 6bISIO0 6bl CAeNaHO He B yLiepb
OLleHKM MpoM3BOAALLEro Tpyda 4esioBeka W,
TeM CaMbIM, Ype3MepHO HepexxnBO OTHOCSACH
ewé 1M K Hawen npupoae n eé orpaHMYeHHbIM
MaTepuanbHO-CbIPbEBbIM U 3HEpPreTUYecKnM
3anacam?!

2. Takum obpasoMm, Tenepb ONSATb BO3-
Bpallasicb K rnoacucreMaM COBpPEMEHHOM 3KO-
HOMUKKM obuwecTBa, AobaBMM Takxe KO BCEMY
paHee CKa3aHHOMY, YTO MocCsie Takoro, Ha Hall
B3rNa4, BNOJSIHE BO3MOXHOIO U OCTPO YXe He-
obxoanMoro pasaeneHnn oblen 3KOHOMUKU
obLecTBa Ha ABe WKW Jaxe TpU pasfiyHble U
CaMOCToATEsNbHblE, HO, OAHAKO, B3amMO3aBW-
CUMble NOACUCTEMbI BOOOLLE-TO HE MOXET U He
OO/HKHO B MPMHLUMNE BO3HMKATb, XOTb Kakue-
nmMbo He CTO/b YyXe paspelinMbie 3agaun unm
TPYAHO pelwaeMble NpobaeMbl, 3a UCK/TIOYEHMEM
OAHOWN, KOTOpas COCTOUT M3 MOUCKa NIOrnyecKku
060CHOBaHHOIro N 06bEKTUBHOIO Kputepus ne-
pexofa C YNCTO SHEPreTUYECKOro MCYNCIEHUS
peasibHO UMEeLENCS LeHbl MM MaKCUMaibHOWN
NnpMpPOAHON CTOMMOCTU NO60ro opraHn4Yeckoro
npoayKTa K AEHEeXHOMY WMCYUCIIEHUI0, TO eCTb
WHbIMW CNOBaMW BO3HMKaeT ogHa M3 CaMbIX
MPOCTbIX AaXe He CTONbKO NpobsieM, a CKONbKO
BCEro NLWb 3a4a4 B SHEProKOHUEeNunm, 3aksto-
yatowencsa B onpeaeneHMn HayyHoO BbiBEpPEH-
HOro M B TOM Yuncne norn4yeckn o60CHOBaAHHOMO
KpUTEPUS B3aWUMOCBS3M MeXAy OpraHu4yeckomn
MoACMCTEMON N HEOPraHMYECKOW MoaCMCTEMON
9KOHOMMKM, KOTOpas BMOJSIHE MOXET b6bITb yXe
pa3speweHa, 6e3 kakunx-nnbo COMHEHUIn, [O-
BOJIbHO MPOCTO, €C/TN TONIbKO HE 3/IEMEHTApPHO,
npuyeM, Kak Tosbko byaeT npexae paspeleHa
Takas >Xe UeHoBas npobneMa B HeopraHude-
CKOWM noacucteMe 3KOHOMMKWU, TO eCTb WHbIMU
cnosamu byaeT peweHa npobnema peasibHOM
CTOMMOCTU BCEX TOBapOB HeOPraHM4eckoro
MPOUCXOXAEHUS, B CUJIY 4ero paccMoTpeHue
CTO/Ib MPOCTON 3a4ayYM MOXHO OCTaBWUTb MoOKa
ONS 3aK/IYUTENbHOM 4YacTu AaHHOM Hallewn
paboTbl.

TakuM 06pa3oM, HECMOTPS Aa)e Ha TO, YTO
ANS  OpraHM4yeckon MnOACUCTEMblI 3KOHOMUKM
obLiecTBa sHEProKoHLUeNnUMsa cMorna AoBOJIbHO
JIerko paspelwnTb TEOpU CTOMMOCTU, TEeM He
MeHee, HaxoAaATCs TMoKa elWé 3KOHOMMUCTHI,

cunTarowmecs cebsa npodeccmoHanamn CBoO-
ero pgena, KoTopble yMyApstOTCS TpaKToBaTb
TEOPU0 MPUPOAHON CTOMMOCTU B 3SHEPrOKOH-
uenunm He CTOJIb AaXXe WCKaXXeHHO, a CTojb
abconoTHO HeBepHO, MNpM 3TOM CaMu UK
HeBepHO MOHSAB WM He pa3obpaBwnCb B eé
CyTW, @ MMEHHO — Ha4aso uMTaTbl U3 CTaTbM
n3 [10]: MoaToMy MHOrMe «pedopmMaTopbl» CO-
BPEMEHHOMN MOHETapHOMW CUCTEMbI NpeanaratoT
oueHuBaTb €cebeCToMMOCTb MPOoAYKLUM MO ee
SHEepreTM4YeckoMy 3KBMBANIEHTY, TO €CTb MO
obbeMy sHeprum, HeobxoaumMon Ans ee npo-
M3BOACTBA U U3MEPSIEMOM B COOTBETCTBYHOLLUNX
eAnHuUax — saprax, KunosaTTax, AXOoynsx, Ka-
nopuax u T.n0. ... MblTascb pewnTb 3Ty npobne-
My, pecdopMaTopbl, Kak NpaBuno, npeanaratoT
NCNosib30BaTb 3aTpaTbl SHEPrMM Ha NPOU3BOA-
CTBO 30/10Ta B Ka4yeCTBE HEeKOero 3TasioHa 414
OLIEHKM CTOMMOCTU ApPYrUX TOBApOB U YCNYT.
- KoHeu uuTaThbl.

N3 nopobHoro poga CybbeKTUBHLIX B3r/isi-
AO0B N NpefHaMepeHHO HEBEPHbIX MCKaXXEHHbIX
NpeAcTaB/iEHMA O CYLHOCTAX 3HEpProkKoHLuen-
LU N CYTK 3Hepropybns nnm aHeproeastoThl Ha
OCHOBE 3HEeprnm — 3HepreTMnyeckoro mcumcne-
HUS N SKBMBAJNIEHTa Tenepb yXe CTaHOBUTLCH B
NOJIHOM Mepe 04YeBUAHbIM TO, YTO 6ONbLIMHCTBO
COBpPEMEHHbIX 3KOHOMWCTOB W3 4yMCAa HawuX
nnbepanoB-pbIHOYHMKOB He TOJIbKO HE MOHW-
MatoT WA N1LWb AenakT BUA, YTO HE MOHUMaIOT
MCTUHHYIO CYLLHOCTb 3HEProKOHLUEeNUnm, KoTo-
pas OTHOCUTb abCconTHO BCe MaTepuasibHO-
CbipbeBble pacxoAbl U dHepreTMyeckme noTepu
no npou3BOACTBY OpraHW4YecKkoro ToBapa, B
TOM 4Yncne n caMm TPyA YesioBEKA K M3aepKKam
Npou3BOACTBA, @ HEe K COCTaBHbIM 4acTsaM Mpwu-
pPOAHON CTOMMOCTM MNPOM3BEAEHHOr0 TOBapa,
KOoTOpas 3agdaeTtca u HOpMUPYETCS He 4eno-
BEUYECKMM TpyAOM W MHbIMM 3aTpaTaMu, a U3-
Ha4ya/lbHO CaMOW MpPMpPOAON, BHE 3aBUCUMOCTHU
OT BO/IN U XeflaHMsa denoseka, o6WweCcTBEHHOro
CO3HaHuUs n notpebHocTel pbiHKa, HO U B CBSI-
31 C 3TUM eLUé He OCO3HAlT M peasibHYH CyTb,
N Jaxe CMbICT (yHAAMEHTaNbHOrMO 3aKoHa
OpraHM4yeckom 3KOHOMMKWU, KOTOpPbIA FJIacuT:
MpupoaHass CTOMMOCTb St060ro opraHMYecKkoro
TOoBapa — 3TO eCTb NPMPOAOK NogapeHHas ye-
noseky u obuwectsy B opMe Kakoro-Hubyab
MaTepuasnbHoro 6nara peanbHas MPUPOAHO-
notpebutenbckas LEHHOCTb, KOTOpas CBOewn
BE/INUMHON, B TOM YMUC/IE N KONIMYECTBOM BcCeraa
N NMOCTOSIHHO MpEeBbIWAET NPaKTUUYECKN BCE Ma-
TepuasibHO-CbIpbEBLIE 3aTpaTbl U 3HEpPreTnye-
ckne, n nobble MHble NOTEPU A1 BO3MOXXHOCTHU
nosly4yeHne co CTOPOHbI YesioBeka M obllecTea
C MOMOLUbID TpyAda 4esioBeka M nocpencTsoMm
AeaTenbHOCTM MPOU3BOACTB, CaMOl 3TOW Mo-
TpebutenbHON LEHHOCTM OT MpuUpoAbl BcCeraa
MM HeobxoAMMOM UM AO0CTAaTOYHO MOJIE3HOM,
YTO MOXHO Bblpa3uTb B CreayloWweM NpoCToM
MaTeMaTU4yeCcKoM Buae:
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"NC>T+K+A+M+C+3 + ..., rae
MNMC - 3To ecTb cama npupogHas CTOMMOCTb BCEX
TOBapoOB OpPraHWM4YecKoro npoucxoxaeHus, a T
+K+A+M+ C+ 3+ ...-3T0 ecTb 0bLwwas
CyMMa CTOMMOCTEN BCEX M3AEPXKEK, TO ecCTb
BCEBO3MOXHbIX 3aTpaT M MoTepb, a MMEHHO:
T - 3TO eCTb n3aepxxkun Tpyaosbie, K — 310 yxe
KanuTtajnbHble, A — 3TO aMOpPTU3aUNOHHbIE, M
— 3TO BCe WHble, OCTasibHble MaTepuanbHble, C
— 3TO BCe CbIpbeBble, D — 3TO €CTb TenJ03Hep-
reTM4yeckme, n B TOM Yncne MHOroToume — 310
BCE OYEBMAHO MbICNIMMblE 3aTpaTbl U Aa)ke He
MbIC/IMMblE MOTEPU, UMelLwmnecs B npouecce
yenoBeYyeckoro Tpyada wW/vnu AesaTesibHOCTU
NPOMU3BOACTBA, OTHOCALWMXCA B CO34aHMUIO
TOBapoB OpPraHMYecKoro MnpoOUCXOXAEHUSA W
Mcronb3yowmecs B CaMOM NpouM3BOACTBE, B
TOM 4UC/le M HeopraHMyeckoe Cbipbe, U Heop-
raHMyeckme mMatepuasnbHble pecypcCbl U 3anachl
CaMoOM NMpupoabl U Hawel nnaHeTbl, B CBA3MW,
C 4YeM [aHHbIA Hal HOBbIA OCHOBHOI 3aKOH
NPUPOAHON CTOMMOCTM PacrnpoCcTpaHseT CBOE
AENCTBUE NoKa TOJIbKO Ha OpraHM4YecKyro noa-
cuctemy obuiernn akoHoMukM. Ecnn Tenepb w3
3T0ro0 (yHAaMeHTasbHOro 3akoHa CTOMMOCTMU
HeobXx0AMMO BbIBECTM BCEM M3BECTHYH OCHOB-
HYl dopMyny 3anagHon Teopun KanuTana, To
OHa 6yaeT BbIrnaaeTb cneaywwmMm obpasom:
NMC =P+ N = Const! [1-5]

3aecb NMC - Bcerga ABNSEeTCS KOHCTAHTOM,
TO eCTb HEM3MEHHOI BENMNYMHOWM M BCerga no-
CTOSAHHOW AN eAWMHWYHOro ToBapa, TO ecCTb
WHbIMW CfI0BaMM AN eAVHUUbI M3MepeHus,
Hanpumep, Beca unm obvema, nwboro nx Bu-
AOB W TUMNOB OpraHW4Yeckoro npoaykTa, XOoTb
N pasfIMYHOro 3HAYEHMS ANA KaXA0ro M3 HUX,
KaK, HanpuMep, B TOHHaxX An5 NPOAYKTOBbIX W
3epHOBbIX TOBApOB M B bappensax ans HedTu
N MHOM XWAKOCTWU, UK B Kybu4ecknx meTpax
ANS razoobpasHbix, B TOM 4Ynucie U NpupoaHoro
rasa, n gpesecHoix, ut.4., ut.n., =T+ K+
A+M+C+D3+ ..., Toectb M -3T0 ecTb abco-
JIIOTHO BCE U34EPXKM NpoLecca YenoBeyeckoro
TpyAa n/wvnn AeaTenbHOCTU MpPoOM3BOACTBA Ha
eAnHuLy ToBapa, npu 3ToM P — 3TO ecTb peanb-
HO MoslydeHHas 4yuctas npubblnb OT eaAnHWUY-
HOrFO WAN eaAuHUUblI B KakoM-nnbo namMepeHum
TOoBapa, U3 4Yero, Ha Halw B3rns4, yxe A0SKHO
6bITb OYEBMAHbLIM BCEM TO, YTO €C/IN TONbKO B
3KOHOMMKe obulectBa cobntogatb M npuaep-
XnBaTbCs abCcoNoTHO ANS BCEX OpraHMYyecKkux
TOBaApOB WAKW MPOAYKTOB, KaK 3TO M3Ha4yasibHO
npeanucaHo 3HEeprokKoHuenumen, MpUpPoAHbIX
ycnoeuin MC = KOHCTaHTa, KOTOPYK A0 CUX
rnop crosib 6e3ycrnewHo NpoAo/KaeT BCE elé
UcKaTb, M NbiTaeTca c 60NbWMM YyCUINEM W
JaXke CTapaHWeM HanTu BCA 3anajHas 3KOHO-
MMYecKass MbIC/lb CO CBOEN NCeBAO Teopuen
KanuTana n OCHOBHOM (HOpMYSION C NPOM3BOA-
CTBEHHbIMW (YHKLUMSAMKU, MPUYEM XOTb OAHO-
NpoAyKTOBOr0O BUAa WUan, XoTb MHOMOTOBapHOIro

TUNa, Be/MYMHA peasibHOWM YUCTOM Mnpubbin
P HMKakuM 06pa3oM M HUKOraa He MOXET 3a-
BMCETb B NMPUHLKMNE OT NOCTOSHHOM NPUPOAHOW
CTOMMOCTW MtobbIX opraHnyecknx Tosapos MNC
B NoboM eAMHUMYHOM M3MEepeHUn, B OTIn4ue
OT BCeX MNPOLUJIbIX U COBPEMEHHbIX TEOpPUIA CTO-
MMOCTWU, B CUJIy TOro, UYTO peanbHas npubbiib
P — npmnbbinibHas npupoaHas LeHHOCTb ntoboro
OpraHNM4yecKoro ToBapa eaAMHNYHOro N3MepeHmns
BCeraga v NoCTOsiHHO AOJIKHA 3aBUCETb TONbKO
OT KOSINYECTBa — OT BE/IMYMHbI BCEX YAENbHbIX
nsaepxek U Ha eanHULY NoNy4YeHHOro ToBapa
B Mnpouecce ero npousBOACTBA W CTOMMOCTMU
caMoro Tpyda 4esioBeKa, U3 4Yero m [OosxKeH
cnegoBaTb TOT, CTOJIb MeyanbHbIA ANs BCek
3anagHoli 3KOHOMMK-C Hall BbiBOA, OTHOCW-
TeNbHO BCEX COBPEMEHHbIX M BCEX MNPOLUbIX
AK06bl Teopuit KanwuTana, KOTOpbI Bbllle Mbl
yXXe ycnenu caenaTb, NpuyeM, NPakTUYECKU HE
obpawasa abconoTHO HUKAKOro Aaxe BHUMa-
HMSI Ha BCEBO3MOXHble SKOObl aBTOPUTETHbIE
MHEHWS U B3rNs4bl MHOMMX U3BECTHbIX YYEHbIX,
B TOM 4uMC/e M BCex 3anagHbiX SKOHOMUCTOB.
3. WUtak, pas3obpaBlKNCb B OpraHM4Yeckom
3KOHOMMKe obuwecTBa C MPUPOAHON CTOMMO-
CTblO pe3ynbTaToB ftoboro Bmaga u Tuna Tpyaa
yesfioBeka, B TOM 4Yucae U C nnogamm gesrtenb-
HOCTM MNpPOM3BOACTB /HO6bIX OpraHMyeckux
TOBapoOB, BMecTe C TeM, O4AHaKoO, Npu 3TOM, ab-
CONMIOTHO HepeLleHHOM noka BoobLie co CTporo
Hay4HbIX MO3WULWIA, OCTAeTCsl, KaK M3BECTHO,
TeM He MeHee, eLé oaHa N3 OCHOBHbIX NMpobnem
npouecca Tpyaa 1 gessiTenbHOCTM NPOU3BOACTB,
a WMEHHO: 3TO ecTb npobsieMa O BO3MOXHOM
peasbHOM U BMNOJIHE CMpaBeA/IMBOM KpUTEPUMU
n3MepeHms camoro nboro Tpyaa 4YenoBeka,
TO €CTb MHbIMW CIOBaMKN He 6blN peleH HUKakK
BOMPOC OLEHKW WIN CTOMMOCTM He B yliepb
obuwecTtBy M caMOMy TpyAasLEMYCS 4YesoBeKy
€ro nNpocCTOro M CAOXHOro, pn3n4Yeckoro n ym-
CTBEHHOrO TpyAa, B TOM NUWb Cly4yae, Koraa
nobor 1 Kaxablh yenoBek A0BpOCOBECTHbIM
obpa3om n ¢ Heo6xo4MMON OTBETCTBEHHOCTb U
AaXxe C AOCTaTOYHbIM 3HTY3MAa3MOM TPYAUTCS
MOCTOSIHHO B CUJTy CBOMX UMEILLNXCSH BO3MOX-
HOCTel M CNOoCOBHOCTEN, NOAYYEHHbIX 3HAHWUM
M npnobpeTeHHOro onbiTa MNoKa JuWb no
NMpoM3BOACTBY OpraHMYecKnx MNpoAyKTOB BHe
3aBMCMMOCTWM OT MecTa U BPEMEHU CaMoro npo-
uecca Tpyada, peleHuMe KOTOpon WM SABNSII0CH
M3Ha4yasibHO OCHOBHOWM LE/bl0 Hallen AaHHOWN
paboTbl, NpMyeM ans Hadyana xoTts 6bl B caMOM
MpoOCTOM, TONbKO (PM3MYECKOM BapuaHTe 4e-
JIOBEYECKOro Tpyaa, He roeops rnoka o 6onee
CNOXHbIX BapuaHTOB TpyAa, B TOM yncne n o6
YMCTBEHHOM TpyZAe, X0Ts, HECMOTpPS Ha BCE 3TO
B TEeYEHMe yXe O4YeHb ANUTEeNbHOro nepuoaa
BPEMEHN B 3KOHOMWMYECKOW HayKke 3anaga B
BOMpOCax CTOMMOCTU, KaK pe3ynbTaToB Tpyaa
yefnoBeka, Tak M camoro ero Tpyaa, 6onbworo
KOSIMyecTBa MOKOJIEHUA CTyAEeHTOB He CTOJb
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06y4yatoT YMEHUI0 MbICAUTb NIOFMYHO U AenaTtb
MpaBuibHO BbIBOAbI C ONOPOM Ha 3aKOHbI MpU-
poAabl N AManekTUYecKyt NOruMKy, a CKOMbKO
M TONbKO BCEero nuvwb 060/1BaHMBAKOT, Kak
YeCcTHO BrepBble Npu3Hania 3ToT hakT B 04HOM
n3 cesomx paboTt [OxoaH POBGUHCOH, TO ecTb
MHbIMW CNOBaMM y4aT OAHUM N TEM Xe pa3Horo
TONIKa AOorMaM W nocTynataMm, KoTopble 6biin
BeCbMa oWMBOYHO M fIornyeckn abCcontoTHO He-
BepHO pa3paboTaHbl, HauMHasa elwe ¢ 17 Beka
M 3aKaH4ymBas MepBOM MOJIOBMHOW MNpPOLUAOro
CTONIeTUS BCEM W3BECTHbIMW KJlacCMKaMum U
HeoKnaccnkaMm 3KOHOMWUKMK, KOTOPble B CBOEWN
COBOKYMHOCTM ObISIN UMW BCEMU Ha3BaHbl B Te
BpeMeHa sKobbl TEOpPUAMM CTOMMOCTH.

MNepBON MO BpeMEHW CBOEro MNosiB/IeHUsS u3
MHOXeCTBa BCEX M3BECTHbIX B HacTosiLiee Bpe-
MS MCeBAO Hay4YHbIX U SIKOObl 3KOHOMUYECKUX
Teopuii CTOMMOCTN SIBSIETCS, TaK Ha3biBaeMas
TpyaoBass Teopus CTOMMOCTW, BKJIHOUMBLUAS
B cebsa yxxe B mocneacrsme u teopuio npuba-
BOYHOM CTOMMOCTW, aBTOpaMu KOTOpPOW 6biin
Y.MNettn, A.Cmut, [O.Pukappo, M.XK.MNpyaoH
n K.Mapkc, KoTopas Hadanacb Co34aBaTbCs
ewé c 18 Beka No crneunanbHOMYy 3akasy Ha
AeHbrn 6aHKMPOB M MHOrO Kanutana AHMum,
BO3MOXHO, 3@ WCKJlOYEeHMEeM npunbaBOYHOM
ctonmoctn Kapna Mapkca — no KpanHen mepe,
HaM 34ecb He XoTenocb 6bl BCE Xe BepuTb B
TOT pakT, uTo N Kapn Mapkc, Kak n Bce Bbllle
HaMWn yXe rnepevyncsieHHblie NCeBAO Y4YEHblE U
sAKo6bl npodeccrmoHanbHble 3KOHOMUCTbI, MU-
can ceon «Kanutan» no cneumanbHOMY 3akKasy
pPOCTOBLUMKOB M KanuTaancToBs.

BTopoi B 3TOM psaAy MHOIMMX NCEBAO 3KOHO-
MUYECKNX TEOPUN ABNSETCA TaK HasblBaemas u
XOpOLLO M3BECTHasa B 3anagHoOM Hay4YHOM Mupe
Teopus mspepxek n hakTopoB NPoOM3BOACTBA,
aKTUBHOE yyacTuMe B CO34aHMN KOTOPOW B pas-
HOe BpeMs, Noj OYeHb CKPbITbIM HabnoaeHneM
M HernacHbiM PyKOBOACTBOM TeEMNEpb YyXe He
TONbKO aHIIMMCKOro Kanutana U AeHEeXHbIX
CPEeACTB, HO M POCTOBLUMKOB M KanuTasincTos U3
MHOIMMX ApPYrnx CTpaH, B TOM 4Ynucne n esponemn-
CkuX, npvHuManun Ox.Munne, Ix.Mak-Kynnox,
Ox.KeMHC u MHorme ux nocnepoBaTenm Tex
BpEMEeH.

TpeTbenn xe nCceBao HayyHOM Teopuen
SABNAETCA TaK Ha3blBaeMas MapXUHaaucTckas
WAKn, ecnn nNo MHOMY, TO 3TO eCTb NCeBAO KO-
HOMMYECKasa Teopus nNpenesbHON NOJIE3HOCTH,
KOTOpY10, Kak 06bl4HO, paHee co34aBaav TaknM
e, obpa3oM, KakK 1 ABe npeablaylime ncesno
Hay4Hble TeOpMU CTOMMOCTM NOA4 CneunanbHbIi
3aKa3 HEeCKOJIbKMX BCEM M3BECTHbIX [NlaBeH-
CTBYHOLNX KaMUTaJUCTUUECKNX (PaMUAbHbIX
cemen 3anaga, Takme rnceBao ydeHble n Kobbl
3KOHOMUCTbI, Kak, Hanpumep, ®. MNannaHu, K.
MeHrep, ®. Busep, J1. Banbpac, Ox.Xukc, T.
occeH u apyrue.

YeTBEpTas NceBAO 3KOHOMMYECKas Teopus

- 3TO eCTb TaK Ha3biBaeMas Teopus crnpoca
N NpeasioXeHUn unm Teopusl pPaBHOBECHOM
LieHbl, TaK Xe Cco34aHHas crneumasnbHO noa 3a-
Ka3 c uenbto ob6onBaHMBaHUS — 3TO B JIy4LUEM
cnyyae, U B XyAaleM cnydyae, e€Cnm TOJbKO
noayuynTCcsa, QAN MNOJSIHOro OoAypMaHMBaHUS,
YTO W NOSYYMSIOCb B pe3ysibTaTe B OTHOLUEHUU
NPaKTUUYECKN BCEX 3SKOHOMMUCTOB W3 4ucCna
nnbepanoB-pblIHOYHNKOB M3 6biBero CCCP un
coBpeMeHHoOM Poccuu, 6bINO0 co3pgaHa 6naro-
aaps ycunuam A.Mapuwanna, 3. YembepnuHa,
M. CamyanbcoHa.

OaHako, B cMny CBOEN SIBHOW NCEBAO Hayu-
HOCTM BCe 3TW YeTbipe OCHOBHble Ha CerogHs
AKobbl 3KOHOMWYECKME TeOopuW, B HaLIeM
npeacraBfieHNN, COBEpPLIEHHO HEBO3MOXHO
HMKaKMM 06pasoM MNpuUUYUCINTb, B OTAM4UME OT
MHEHMI N NpeacTaBfeHnin 6onblLINHCTBA coBpe-
MEHHbIX SKOHOMUCTOB SinbepanbHOro B3rnsaaa,
K CTPOro siormyecknm o60CHOBaHHbLIM, U B TOM
yMcne C Hay4yHoM TOYKWN 3PEHUST OKOHYATENbHO
AOKa3aHHbIM MNOAJIMHHBLIM TEOpUAM, B CUNY
peanbHOro OTCYTCTBUSA, XOTS 6bl NMWb OAHOMO
M3 MHOXecTBa Mpu3HakoB, HeobxoamMo-Ao-
CTaATOYHbIX ANS NpuM3HaHua nboi Teopmn nnm
rmnoTesbl MMEHHO HAaYYHOM TEOPUN, @ MMEHHO:
HM oAHa M3 BCeX Bbllle HAaMW NepeyYnCsIeHHbIX
yeTbipex sKOO6bl 3KOHOMUYECKUX TEeOopun Tak
He cMorna AOCTUYb B pe3yfbTaTe CBOel Ha-
YYHOW rN1aBHOM UEInN, 3@ UCK/IIYEHMEM NNLWb
OAHON, CBOEN OCHOBHOM W HE CTOJIb HAay4HOMN,
KOTOPY OHWM CMOM/IN AOCTUYb — 3TO peasibHOro
N MOSIHOro 060/1BaHMBAHMSA BCEX CTPEMSLLNXCS
K peasibHOMY NO3HAaHWIO 3KOHOMUYECKOW HayKu
N 3KOHOMUKM obuecTtBa MHOMMX MbITAMBbIX
NMOKONEHUN MONOAbIX NtoAeN, B CMY TOro, 4YTo
CaMOM r1aBHON Hay4YHOW UEeNblo UX SABASIOCH
CO34aHNM Hay4yHOW Teopun CTOMMOCTM, KOTO-
pas Morna 6bl 06bACHUTL Hay4YHO O6BLEKTUBHO
M Norn4yeckm CTporo ueHoobpasoBaHue Bcex
TOBapoOB W YyCNyr, n B TOM 4ucsie CTOMMOCTb U
CaMoro NpomM3BOASILLErO Tpyda YenoBeKa, Yero
HW o4Ha M3 3TUX SKObbl TEOPUIA 4O CMX NOp, TaK
N He cMorna caenatb U AOCTUYb, HECMOTPS Ha
MHOXECTBO YCW/IMI MHOMMX nocnegoBaTtenen
3TUX 4eTblpex ncesBao Teopwuii. Ecnu Tenepb
WHbIMK CNOBaMM, TO B HacTosLlee BpeMs BOOb-
e HeT 3aBepLlIeHHOMN Hay4YHO-3KOHOMWUYECKOMN
TEOpUM CTOMMOCTM, Ha ¢oHe 4Yero coBeTckas
3KOHOMMYECKasa LWKoMa BbIMMSAMT BMNOJSIHE A0-
CTOHO, NpuUYyeM, HECMOTpS AaXe Ha B3rnsgbl
HaWnx e aBTOPUTETHbIX SKOHOMUCTOB U3
ymMcna nmnbepanoB-pbIHOYHMKOB, U O YEeM B
pa3Hble BpeMeHa B NMpOLLIOM OTMeYanoch C CO-
KasleHMeM MHOMMMM CaMMMKU 3anafdHbiMKM 3KO-
HOMMCTaMu, Hanpumep, Taknmm Hobenescknmu
naypeatammn, kak B.B.JleoHTbeB, KOTOpbIN
yTBEpXaas, 4TO 3amnagHas >SKOHOMMYecKas
Teopus npeacrtasnsieT cobor BCero nub «ro-
noro kopons», Mo oHa He MOXEeT OTBETUTb
Ha r/aBHbIn BOMPOC TEOPUM DKOHOMUKU - B
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UEM Xe 3aKJII04YaeTCsl CYLLHOCTb LeHo0bpaszo-
BaHus, nnm, kak MNMon CaMyanbCOH, KOTOPbIN,
B OT/I4ME OT MHOMMX APpYyrnx 3KOHOMUCTOB
- nnbepanoB, B 0COBEHHOCTU OT BCEX HallMX
9KOHOMUCTOB - PbIHOYHWKOB, MPU3HaBLUUCH
Kak-TO B TOM, YTO «Mbl, 3KOHOMUCTbI, O6bIYHO
paboTtaeM, npexpae BcCero, Ans Toro, 4Tob6bl
3aCNyXWUTb YBaXeHue KOoSner, no3sonsiliee
HaMm camMum 6onblle yBaxaTb ceba», - Bcnes
3a 3TUM Janee OH 3asBfsf, YTO «BO3MOXHOEe
nosiHoe BbI3A0POBJ/IEHME 3anaAHblX 3KOHOMWK
W, B YAaCTHOCTWU, aMEPUKAHCKOW, HACTYMNUT He
CcToNb ckopo. OTnMuYMe COBpPEMEHHOro paspy-
weHns HUHAHCOBOM OCHOBbLI, - NoAYepkuBan
OH, COCTOMUT B TOM, 4YTO MO AbSIBOJIbCKUM
(UHAHCOBbBIM NpoeKkTaM «b6necTawmx» BbliMyCcK-
HMKOB MaccauyceTcKoro TeXHOSI0rMYecKoro
WHCTUTYTa M YOPTOHCKOM wWwkonbl (Wharton
School) Mbl nocTpounnM Takol <«UCKYCHbIN»
KapTO4HbIN AOMUK, YTO NOTpebyeTcsa AOBOILHO
MHOro BpeMeHu Ans Toro, 4tobbl paszobpaTbcs
B 3TOM b6ecnopsiake n BOCCTaHOBUTb AoBepue K
dMHAHCOBOM cucTeme».

KoHeuHOo, MOXHO 6bl10 6b1 U ganee Npoaon-
XUTb TAKOr0 poAa MCTOPUYECKNIA SKCKYPC, KakK
B 9KOHOMMWYECKMNE TEOPUM MPOLLNIOro, BKAKYAS
n XX BeK, TaK U pasNIM4YHbIX MHEHWUI N B3rNs40B
CaMUX IKOHOMUCTOB Ha AKO6bl Hay4yHYlO CyTb
3TUX TEOpWIA, OAHAKO, BO BCEM 3TOM, Ha Haw
B3rna4, HET HWKAKoW HeobXoAMMOCTWU, XOTSH
6bl TONbKO MNOTOMY, 4YTO abCconOTHO BCE M3-
BeCTHble Ha cerogHs 3KOHOMWYecKue Teopuu,
B TOM 4ucfie M BCe MNCeBAO0 Hay4Hble Teopumu
CTOMMOCTW, NPEeACTaBNAs ANs HAC BCEro Nulb
NCTOPMYECKMIA UHTEPEC M NPU 3TOM, HArNS4HO
nokasbiBass HaM TakKXe TO, KakuM o06pa3om
HeNb351 MbICINTb B 3KOHOMWYECKOW Hayke, C
OAHOM CTOPOHbI, COBEPLUEHHO HMYEM U HUKAK
He cnocOobHbl NOMOYb B pa3peLlleHnn, CToSLLMX
nepes HamMu B AaHHOW noka paboTte 3KOHOMMU-
yecknx npobnem, Tak Kak HW OA4HA U3 HUX He
cMmorna BblpaboTaTb M He cnocobHa HanTh 06b-
€KTUBHbIE — MMEHHO NPUPOAHbIE MEPbI OLLEHKM
pe3ynbTaToB TpyAa 4enoBeKa W peasnbHble
KpuTepusi, 060CHOBaHHbIe 10rM4Yeckn, CTonMo-
CTW caMoro ero Tpyaa, TO eCTb, €C/IN WHbIMU
CcnoBaMu, TO B CBS3M C 1@aBHOM MPUYMHON —
3TO M3-3a SIBHOro0 OTCYTCTBUS A0 CUX MOP YXe
B TeueHue 6onee Tpex-yeTbipex MNocneaHuni
CTONETMA B WCTOPUM DKOHOMWUYECKON HayKu
TaKUX Mep OUEHKMU LieHbl TOBApPOB U KpUTEpUeB
U3MepeHnss CTOMMOCTW Tpyda u4enosBeka, KO-
TOopble He CcMOornu 6bl Bbi3blBaTb NMpaKTUYECKMN
HU Yy KOro abcontoTHO HUKaKnMx 060CHOBaHHbIX
COMHEHUI U, KOTOpble B CBOEN COBOKYMHOCTMU
6biM  6bl cnocobHbl 06BACHUTL peasnbHble
npoueccbl CnpaBeaInMBOro LeHoobpa3oBaHus
B 3KOHOMMKe obLliecTBa, a C APYron CTOPOHbI,
npu 6/7M3KOM 3HAKOMCTBE C 06Ol MX 3Tux
ncesgo Teopuid, a TeM 6onee, Npu MJOTHOM
N3y4YeHUN Kakon-nmbo 13 HUX B MOSHOM 06b-

eMe, Kaxaas M3 HUX BMECTO peasibHOW Monb3bl
crnocobHa HaHecTW He BCeraa OCO3HaBaeMbIN,
HO YyXe HenonpasBuMbIlAi Bpea [OJIOBHOMY
MO3ry - TMpOLEeCcCy peasibHOro JIorm4yeckoro
MblWwneHna nwboro yenoeseka, npuyeM Ha-
MMYKaB CO3HaHWE YesloBeKa pas3/IMYyHOro poaa
Heob60CHOBAHHbLIMN HUYEM AOrMamMm M 3abnyx-
OEHUSMW TUNa «HEBUAMMOW PYKU pPbIHKa» WUn
«BUTaJIbHble PecypcCbl PpbIHOYHbIX OTHOLUEHUN>,
W MHOMMMW APYrUMU TOXE BecbMa OWMOBOYHbI-
MU MCEBAO HAYYHbIMU UAESMU U TMMNOTE3aAMMU,
M T.4., U T.N., B CUAY TOro, 4yto 60/bLLINHCTBO
M3 BCEX 3TUX SIKOBbI TEOPUN M3HAYaNbHO 6bIn
npegHaMepeHHOro cneuvanbHO 3akKa3aHbl COo
CTOPOHbI KPYMHOro Kanutana u co3gaHbl MHO-
r’MMM NCeBAO YYEHbIMU M3 YMCNa SKOHOMUCTOB
A1 NOCTOSAHHOIO BBeAeHMS B 3abnyxaeHue u,
TEeM caMbIM, 060/IBaHMBaHWUA.

BceMy 3TOMy HarnsgHbiM NpPUMEPOM MOryT
CNYXWUTb, BO-NepPBbIX, COBPEMEHHOE COCTO-
AsHWEe CcaMOM 3anagHOW 3SKOHOMWYECKOW Ha-
YKW, HE CNOCOBHOM HU K YEMY MONE3HOMY AN
obwectBa, W, BO-BTOpbIX, 60MbLWINHCTBO CO-
BPEMEHHbIX 3KOHOMUCTOB, 0OCOH6EHHO M3 YKncCna
nubepanos, B TOM unCie U 13 BCeX 3anagHblx
CTpaH, KOTOpble MO BCEM 3TUM MMEHHO MNCEBAO
9KOHOMUYECKMM TEOpUSIM AaXe He Yy4uYuaIucCb
HUKOr4a B CBOEN Hay4HON AedATesibHOCTN 06b-
€KTUBHO M MPaBU/IbHO JIOFTMYECKN MbIC/IUTb, 3a
WUCKJIIOYEHMEM, BO3MOXHO, NMWb T€X, KTO MOl
nsyuatb «Kanutana» Kapna Mapkca, KoTopbii
TOXE, UMEesi MHOXECTBO NOrmyeckn HeoboCHO-
BaHHbIX AOMNYLWEHUA M TMNOTE3, OWMOBOYHbIX
Hay4HbIX MAen M ynyweHun, 4To, O4HAKO Xe,
HE MOXET YMEHbLUNTb €ro LLEHHOCTb ANS HayKu
M 3Ha4YMMOCTb ans obuectBa, TEM HE MEHee,
cnocobeH Hay4duTb BCEX M BCe nocneaytowune
MOKOJIEHMS, CTPEMSALLMXCA K MO3HAHUIO IOAEN,
CTPOro NOrM4yeckn MbICIUTb U MCNONb30BaTb
B CBOMX HAy4YHbIX MOUCKAX AMANEKTUKY MNpu-
poAbl — ANANEKTUYECKYIO JIOTUKY, MMEHHO YEM
«Kanutan» n otnnuaercsa ot Bcex, 6€3 uckwo-
YEHUS, SKOHOMUYECKNX TEOPUIA.

Takmm 06pas3oM, B 3aK/HOYEHUE 3TOro 4eT-
BEPTOro NMyHKTa AaHHOW 4YeTBEpTOM 4acTu Ha-
wern aTor obwen paboTbl HaM ganee ocTaaochb
caenaTtb BCEro JiMWb TONbKO TPU 3aMeyaHus
WN Xe, ecnm TodHee, TO NpuMeYaHuns, oaHUM
M3 KOTOPbIX sIBNSETCS TO 06CTOATENbCTBO, UTO
C ¢dakToM nosBAeHMEM B Ha4yane nosanpo-
wsoro XIX cronetuss ssKobbl 3KOHOMMYECKOWN
TEOPpMU O TpexX rnaBHbIX PaAaKTOPOB MpPoOU3BOA-
ctBa X.b.Caqa (1767-1832), KOTOPbIMM OH CaM
0b6bIYHO BCerga cumTan 4YenoBeyeckun Tpya,
KanuTana U 3eMN0 B CE/IbCKOM X035CTBE, CO3-
[aBas CBOI 3Ty NCEBAO HAaYUYHYIO TEOPUIO NNLLb
C uenbto 6onbwen nonynspmsaumst yyeHus
Apama CMmuTa n nopaepxaHus naen nubepa-
JlIM3Ma B 3KOHOMUKE, U UMEHHO TaknM obpasoMm,
OCYLLECTB/ISIS CBOIO TOrAa odepeaHyto NonbITKY
ONs BO3MOXHOCTU TMOUCKa, XOTb KaKoro-Tto
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OoTBeTa Ha OCHOBHbI€ BOMNPOCbl 9KOHOMUKM, 3a-
Ko4vatowmecs B npobnemax ueHoobpasoBaHums
ANs BCEX TOBApOB M CTOMMOCTM CaMoOro Tpyaa
yenoBeka, CTano BMoJsiHe O4YeBUAHbIM, YTO TakK
Ha3blBaeMass Teopus U3LEPXEK MNpPOU3BOA-
ctBa T.Manbtyca (1766-1834), npakTuyecku
MOJSIHOCTbIO OCHOBbLIBAETCS CBOWMMMU CKPbITbIMU
KOPHSIMW Ha 3TUX MMEHHO Tpex (pakTopax npo-
nssoactea X.b.Cas, aBnagce B TO Xe camoe
BpeMs, BeCbMa owWnb04YHON Teopmnein, HeCMoTpS
Ha TOT akKT, 4YTO MHOXeCTBO 3KOHOMWCTOB
npuHSann gnsa cebs B KayecTBe UCXOQHOM apry-
MeHTauuo Cas — ManbTyca, B COOTBETCTBUN C
KOTOpPOW peanbHasi CTOMMOCTb WK LieHa Nto6o-
ro U Kaxkaoro ToBapa MOXET CKaablBaTbCs U3
n3pepxek cobCTBeHHMKa-NpeanpuMHMMaTensa B
npouecce NpoM3BoACTBa, BO-NEPBbIX, Ha cpea-
CTBa NpPOM3BOACTBA — 3TO eCTb haKTop Kanu-
Tana, BO-BTOPbIX, HA 3apaboTHyo nnaTy — 3TO
dakTop TpyAa n, B-TpeTbWX, Ha PEHTY — 3TO
ecTb akTop 3eMau, B TO BPEMS, KaK MHOrme
Apyrve sKOHOMUCTLI, B TOM uucne [.Pukapgo,
C.CucmoHgm, K.Mapkc, NoCTOssHHO cneaysl no
cTonam Bcé Toro xe Agama CMuTa, npoaosxka-
M cuuTaTb, YTO €AUHCTBEHHbIM WUCTOYHUKOM
BO3HWUKHOBEHMS CTOMMOCTM ntoboro ToOBapa
WKW YCIyrn aBASeTCs TONbKO OAMH NULLb TpyA
yenoBeKa, 4YTO TaKXe SBASEeTCS JIornyecku
He0bOCHOBAHHLIM MpPeanoNIoXKEHNEM U OLWIN-
604YHbIM Hay4HbIM MpeacTaB/leHUEM O pealb-
HOW CyLwlecTByloLlen 3KoHOMUKe obuwiectBa, U
Boob6wwe-1o abCcoNtoTHO HEBEPHbIM B3NS 4A0M Ha
CaM NpPOU3BOASLLUMNA YeNnoBeYeCcKui Tpya, B TOM
yncne pgaxe u Ha npouecc obpasoBaHum pe-
asIbHOM CTOMMOCTM BCEX TOBApOB, B CUJYy TOrO,
YTO TPYA YenoBeKa He ABMSAACA HUKOrga n He
ABNAETCA B MNpPUHUMNE, XOTb KakMM-TO peHTa-
6enbHbIM npoueccoM, a TeM 6onee Tpya He 6bin
HUKOrAa MMEHHO NpubbIb MOCTOSAHHO MPUHO-
CAWMM CnocoboM CyLlecTBOBaHUS 4enoBeka
B YacCTHOCTM M obuecTtBa B LEOM, B NPSMOM
OT/INYME OT Takux crnocoboB cCyLlecTBOBaHUS,
KaK, HanpuMmep, OTKPbITO HACU/IbCTBEHHOE UK
CKPbITHO 0O6MaHHbIM NyTEM MPUCBOEHME YYXKO-
ro MMyLlecTsa M MatepuasnbHbIX CPeAcTB, B TOM
ymcne, HanpuMmep, nyteM obMaHa U MOLUEHHU-
yecTBa Wan BOpPOBCTBa M pa3bosd, uaum xe, no-
CpeACTBOM pOCTOBLUMYECTBA W 3aKcnayataumu
yesnoBeka, B TOM uucne u pabcrtea, U T.4., U
T.N., B CUAY Yero, COrnacHO 3HEepProKoHLuenumu
no60on YecCTHbI N 4O6POCOBECTHLIN TPYA Yeno-
Beka BoObLLEe-TO HUKaK B MPUHLKUIMNE HE MOXET
6bITb UCTOYHMKOM BO3HUKHOBEHWUSI CTOMMOCTU
TOBApOB, YTO HarAs4HO AEMOHCTPUpPYET Bbllle
npeacrasneHHas dopmyna NC = P + U =
Const. [5 - 9]

Mpwn BCEM 3TOM, OTMETMM, YTO TEOPUS U3aep-
ek Casa — ManbTyca He MOXeT 6biTb BEPHOM U
C HAay4YHOW TOYKM 3pEeHUs NpaBAUBON, XOTS Obl
TOJIbKO MOTOMY, YTO, C OQHON CTOPOHbI, 06a
3TN NCeBAO Yy4eHble bblnun BCerga noa CUnbHenm-

LWWM BIIUSAHWMEM, eC/iM TOJIbKO elWé M He AaB-
NeHneM, MOLHOro KanuTana, pa3BuBalroLeincs
Torga OypXXyasum CBOUX CTpaH, BbIMONHSAS
WMEHHO NX NOJIMTUKO-NAE0I0rMYEeCcKne 3aKasbl,
Kak, Hanpumep, KHUra «OnbIT O 3aKOHe Hapo-
AoHaceneHua» T.ManbTyca, onybnnkoBaHHas
B 1798 roay, cornacHo KOTOpOh, TO ecCTb
AKO6bl 3aKOHY NpuMpOAbI, B NpeacTaBieHun
camoro ToMaca ManbTyca, peasbHbli pOCT Ha-
cefleHMsl Bceraa M MOCTOSSHHO AOJHKEH SIKOObl
06roHsATb POCT NPON3BOACTBA, B CUJTY TOrO, UTO
AVHaMKKa pocTa HaceneHus, Kak obbluHO, OCy-
LecTBnsieTcs 5Ko6bl TNLb B reoMeTpu4ecKon
nporpeccum, a nNpovsBoaCcTBa - B apudpme-
TUYECKON NPOrpeccum, a U3 Takom Hay4HoM
npeanocbliKN  MNM  NpeanonoXeHus panee,
Kak 6bl normMyeckn OOKHO cefoBaTtb TO, UTO
BCE& 4esioBe4yecTBO, HaxoAsCb B TaKOW 3KOHO-
MMYECKON noBYyLWKEe, 06bIYHO, KaK MpaBwuio,
BCeraa u nocTtossHHO obpeyeHO Ha peasnibHyto
6e3paboTnuy, NoBCEMECTHbIN ronoa, obHuLa-
HMEe LWMPOKMX Macc, eCcnm TONbKO He HanaauT
peryinpoBaHue, OKa3blBaeTCs, pPOXAaeMoCTH,
YTO ABNSAETCA CNeunanbHO 3aKa3aHHbIM CO CTO-
POHbI AHITMACKNX (DUHAHCUCTOB U KanuTaau-
CTOB MCEBAO Hay4HbIM TPYAOM, U B TO XXe BpeMS
ewé 1 npeagHaMepeHHoOn noxbto T.ManbTyca ¢
Lenblo npuaaHusa 3aKOHHOCTM KOJNIOHMANbHbIM
3axBaTaM M OnpaBAaHMS KOMOHWasbHbIX MpaBs
AHrMM, @ € APYroM CTOPOHbI, CTOMMOCTb
TOBapoOB, N0 KpalHen Mepe, CTOMMOCTb opra-
HMYECKUX MPOAYKTOB B MNpUHUMME He MOXeT
COCTOATb W3 KakMx-Mbo wusgepxek npoms-
BOACTBA, TaK KakK CTOMMOCTb, KakK npupoaHas
LEHHOCTb, M3Ha4aslbHO 3ajaeTcs M Cco34aeTcs
camMon Npupoaon, a He TpyaoM 4denoeka. [11]

BTopbiM HawumMm 34eCb 3aMedaHueMm unu
npuMedyaHneMm sBASeTCS TO, ANs BOCCTaHOB-
NleHns UCTOpUYecKon cnpaBensnBoOCTU, 4TO
paHblUe Bbille HaMK MepeyvYncneHHbIX YeTbipex
OCHOBHbIX MNCeBAO Teopuit CTOMMOCTWU, 6bina
co3gaHa Teopusi CTOMMOCTM TaK Ha3blBaeMbIX
duU3MoKpaToB, MNOSIOXMBLUMX Hayano MNOAUTU-
YeCKOM 3KOHOMUKE, OCHOBATENsIMM KOTOPOW
6binn  dpaHuy3ckne ydeHble @®paHcya KEHa
(1694 - 1767) wn AHH Pobep >Xak Tiopro
(1727- 1781). ®dusnokpaTtbl Hayanu pelwaTtb
BOMPOC O TOM, KakuM o6pas3oM A0/MKHbI 6bln
CKNaAablBaTbCS 3SKOHOMMYECKME  OTHOLUEHMUS
mMexay nwAbMu Npu  CBOGOAHOM AeNnCTBUU
€CTeCTBEHHOI0 — NPUPOAHOIo Nopsaka 1 Kako-
BbIMM MOTYT 6bITb MPUHLMIMbI 3TUX OTHOLLEHMUN,
Npu 3TOM CefiIbCKOe XO35MCTBO Hadasam OHMU
MpOTUBOMNOCTaBAATb Toproesie n obpabaTbiBa-
fOWen MpPOMbIWIEHHOCTM KakK eAWMHCTBEeHHoe
3aHATUe, Aatollee M3ULWEK BasoBOro Aoxoaa
Haj4 u34epXKaMu NpouM3BOACTBA, a MOTOMY WU
€INHCTBEHHO NMPOU3BOAUTENBHOE, B CUJTY Yero
B UX TEOpWUM 3eMnsl — 3TO No4YBa U CUNbI MpU-
poAbl SIBNAETCS eAMHCTBEHHbIM (paKTOpOM MNpo-
M3BOACTBa, Toraa Kak nosxe Agam CMUT psaaoM
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C 3TuM aKTOpOM MNOCTaBuN ewé ABa Apyrux
- 3TO TpyAa n KanuTan. MNpun 3ToM GpU3nokpaThbl
paHbwe AgamMa CMWTa Hadanu BbICKa3biBaTb
CBOM ybexaeHuss 0 TOM, 4YTo npepocTaBneHne
nonHo ceoboabl AENCTBUD ECTECTBEHHbIX
3aKOHOB OAHO TOJIbKO CMOCOBHO OCYLLECTBUTb
obuiee 6naro, 4emM B CBOE COBOKYMHOCTU OHU
3a510XKUIM OCHOBbI MOANTUYECKON 3KOHOMMUKM.
OpHako, TeM He MeHee, aHIInIACKMe, a Bcaeq 3a
HUMM HEMELIKME U Aaxe pyCcCcKmne cneunanuncTobl
Nno WCTOPUM HayK - MOSINTUYECKONA 3KOHOMUMU,
CYMTAOT POAOHAYANIbHUKOM 3TOM Hayku Agam
CMUT, HO (bpaHLy3CKMe 1 psig APYrUxX UCTOpU-
KOB BMASAT €€ Hayano B yyeHun h1M3nokpaTos,
KOTOpble CMOrnM co3gaTb MNepByk cucTemMa-
TUYECKYIO TEOpUI0 MOMUTUYECKON ISKOHOMUM,
MpoBO3rnacueB BMepBble TOT MPMHLUMMA, 4TO
B XO3AMCTBEHHON XW3HM obwecTBa AOIKEH
rocrnoAcTBoBaTb  W3BECTHbIA  eCTeCTBEHHbIN
nopsaoK M 4YTO HayKa He TOJIbKO MOXET, HO
M AO0/DKHA ero OTKpbITb U COpMynMpoBaThb.
Ctout TONbKO, AyMann GuU3MOKpaT, Yy3HaTb
N MNOHATb, KakKMe MMEHHO 3aKOHbl YMNpaBAasioT
SIBJIEHUSIMWU SKOHOMUYECKOM XM3HU — M 3TOr0
byaeT coBeplIeHHO AOCTAaTOYHO ANl CO34aHus
NOJIHOM Teopwun NpPOM3BOACTBA W pacnpeaene-
HMS 60raTCTB, YeM MMEHHO OHW, @ He KTO-Tn60
WHOM cpean 3KOHOMUCTOB — NMpodeccrMoHanos,
CMOIIN Ha BeKa onepeauTb 3anagHyr 3KOHO-
MUYECKYI0 MbIC/Ib BMJIOTb A0 Hayana Hawero
TbicadeneTus. VIMEHHO NO3TOMY aHrAn4aHe,
HacTonumeo npoBo3rnawas Agama CMmuTa ocC-
HOBOMONIOXKHMKOM MOANTUYECKON 3SKOHOMMUKM,
cTapanucb caenatb Bce, 4Tobbl 3abblncCb
naem mn mnMeHa @U3MOKPATOB, MNOKa3aBLUUX,
BMepBble CTPOr0 HaAYYHbIN WCTUHHbLIA MyTb,
KakMM WMeHHO o06pa3oM posxHa 6biia 6bl
co3paBaTbCas W pa3BMBaTbCA B peasbHOCTU
MCTUHHAsS 3KOHOMMYEecKas Hayka, Beaywuii He
K COBpPEMEHHbIM 3amnajHblM 3KOHOMWK-CaM, a
KOHKPETHO K 3HEeprokKoHuenuuu, B CUNY 4ero
SHEProKoHLUenuMs B 3KOHOMUKE Ha aBAsieTCs
COBpEeMEHHOM 3Tane CBOero pasBuUTUSA ABASIET-
CSl HenocpeACTBEHHbIM MPOAO/IKEHNEM N pas-
BUTUEM HEOCYLLECTBUBLLUNXCSA MbICAen U naemn
dpaHuy3Cckmnx @U3NOKPATOB, KOTOPbIX He3a-
CNYyXXEHHO npeagHaMepeHHo 3abbina aHrnum-
CKasi SKOHOMMYecKas MbICNb BCEro b paaun
onpaBAaHus M BO3BENMYMBAHUS AHIIMIACKOIO
KOJIOHMAaNbHOro rocnoAcTBa B MUpe.

NTakK, TPETbMM HalMM 34eCb NMPMMeYaHUeM
SIBJINETCSA TO, UTO B OT/INUME OT BCEN 3anagHOMN
3KOHOMMYECKOM MbICIN Ha TeppuTopumn Poccum
n Coetckoro Coto3a B npuHUMNE HUKOrAa
paHee He npekpallanocb, a B HacTosllee Bpe-
MSl TeM 6osiee He MpeKpawaeTcs MOCTOSIHHOEe
co34aHue U reHepmpoBaHue abCoIlOTHO HOBbIX
M HamHoro 6onee npasgonogobHbIN, B TOM
yMucne Hay4yHo CTPOro W siormdyeckn 060CHO-
BAHHbIX PA3/INYHbIX IKOHOMUYECKUX MbICNEN U
naen, rmnoTes U TeEOpUi, B OTIMYME OT MHEHUN

MHOMMX Hawux nmMbepasnoB O TOM, YTO, HaNpu-
Mep, COBeTCKas 3KOHOMMYecKas LIKoNa BCero
NMWb Morna skobbl TONbKO CTarHaumpoBaTb
MU Hmyero 6onee nog NOCTOSIHHLIM AABAEHUEM
pasfMyHbIX AOrM MapKCM3Ma — JIEHMHM3Ma WU
CTannHmiaMa. Takue B3rasabl U NpeacTtaBneHns
MHOMMX HaWWMX COBPEMEHHbIX 3KOHOMWCTOB
M3 4Yncia BCEM WU3BECTHbIX POCCUNCKUX nnbe-
panoB B SIBHOM BMAe A0Ka3blBaKOT, C OAHOW
CTOPOHbI, YTO BCe 3TW nubepanbl 4O CMX MNoOp
He MOHWMaT, 4YTO 3anagHas 3KOHOMUK-C C
nnbepanbHbIMN NAESIMU — 3TO €CTb JIOXKHbIN U
rybutenbHbli NyTb 4S9 BCEro YenoBe4YecTBa, a
C APYrOM CTOPOHbI, YTO OHM HE OCO3HAlT NoKa
TOro, BrMoJiHe o4yeBMAHOro akra, 4YTo MHOrme
9KOHOMMYECKME MbIC/IM U UAEU, WU Hay4Hble
runotesbl C.A.l10AOIMHCKOrO, @ C HUM BMecCTe
M MHOXeCTBa COBETCKMX 3KOHOMUCTOB 20-X
rogoe npowsioro XX BeKa, a TakKXe MHorue
rymMaHuTapHble, HpPaBCTBEHHO-3KOHOMMUYECKue
M eCTeCTBEHHO Hay4Hble MbICAW U naen, rm-
noTtesbl U TEOPUU C HAYYHbIMU OTKPbITUSAMMU
TakMX XOpOLWO M3BECTHbIX COBETCKO-pOC-
CUACKNX N  COBETCKO-Y36EKCKUX  Yy4eHblX,
HanpuMmep, kak [.Aranees, B.H.Bnacos,
A.N.Oemun, C.A.Oatnos, B.®.UcnamyTamHos,
MN.C.Ky3Heuos, A.C.JlbBoB, B.K.HycpaTtynnuH,
H.C.Ps6buHuH, A.N.CybeTTO, .A.TBepaoxnebos,
C.B.lOdepos, ®.C.YbaeBa, A.P.Caindynnaes u
P.P.Calidynnaesa, U MHOMMX UX YYEHUKOB W
nocnegosaTenen, Beaywmx K GopMmMpoBaHUIO
abconoTHO HOBbLIX MNpeaCTaBfeHUA B cCoBpe-
MEHHOW 3KOHOMMKe obulecTBa, CrnocobCTBYOT
CO34aHUI0 U Pa3BUTUIO B CBOEN COBOKYMHOCTU
abCoNTHO HOBOM — (PyHAAMEHTaNbHOM, U OC-
HOBaHHOWM LB Ha NPUPOAHbIX 3aKOHaX obLuei
CTPOro Hay4dHoW M nornyeckn 060CHOBaAHHOM
9KOHOMUYECKON TEOpUM M eé Teopum CTOMMO-
CTW, KOTOPOM SIBNSETCA Ha CerogHsa rnoka numib
3HEepProkoHUEenuus Co CBOEN HOBOW 3HEprosa-
JIIOTON, CKOpee BCero, Ha OCHOBe Hallero Ho-
BOr0 POCCUNCKOro sHepropyb61as, 0CHOBaHHOIO
Ha DJHepreTM4YecKkOM MWMEHHO 3KBMBAJIEHTE,
YTO MMEHHO TONIbKO U MOXET ABNASATbLCHA MoKa B
6yaywiemM BCero 4esioBeyectBa HPaBCTBEHHO-
cnpaBeanuBon ero yHAaMeHTa bHOMW 3KOHO-
MMUKOI, KOTOpas B OT/IMYME OT BCEX IKOHOMM-
yeckux Teopun yxe 6yaet nsbasneHa oT Bcex
MOENHO-NMONNTUYECKNX OKPaCoK, B CWJy TOrO,
4YTO MMpPOBas 3KOHOMKKaA B byayLieM Ha OCHoBe
SHEpProkKoHUEenuMn M sHeprosantoTe He byaeTt
bonee Boob6We HMKOrga 3aBMCETb OT BOAM,
XenaHusa n notpebHocTen nwaen, U Kayectsa
06LWecTBEHHOro CO3HaHUS, Tak Xe, Kak OT 3TuUX
aTpubyToB OOLLECTBEHHOM XW3HW HE 3aBUCUT
HMKakKuM o06pa3oM, Kak W3BEeCTHO, HW oJHa
Hay4yHas AucuMnInHA B eCTeCTBEHHOHay4HOM
cdhepe, B TOM 4YnUC/e U NPUPOAHASA SHEPTUS HU
B 04HOM N3 CBOUX BUAOB N TUMNOB UK HOpPM.
4. ToNHOCTbIO 0OCO3HaBasl, YTO peanbHbI
NyTb K CnpaBed/IMBOMYy pasBuUTUIO B bByayuliem
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n coumanbHO-HPaBCTBEHHOMY nporpeccy
BCEro 4esioBeyecTBa BO3MOXEH TOJbKO Mpu
ofHOM 0653aTeNlbHOM TOM YC/IOBMW, YTO €Cnu
abCcoNTHO BO BCex 06n1acTax AeAaTesbHOCTU
yesioBeka B YaCTHOCTU U obliecTBa, B LeOM,
a He TOJNIbKO B TOYHbIX - €CTECTBEHHbIX HayKax,
BK/IlOYA@s B 3TO YMCNO KaK OCHOBY COBMECTHOW
XKN3HEeOesTeNIbHOCTU BCEX JI0AeA W 3KOHO-
MUYECKN peasibHO O6beKTUBHblIE OTHOLIEHUS
Mexay BCeMU I0AbMU - CMPaBEANIMBYHO OLIEHKY
Tpyda 4esiloBeKka W HPaBCTBEHHbIE KpUTepUS
M3MepeHnst pe3ynbTaToB ero Tpyaa, BCe foaun
6yayT wucnonb3oBaTb, W MOJIb30BATbCSA He
CTOJIbKO OOLLENPUHATBIMU  YCNIOBHOCTAMU U
AOCTUMHYTbIMU MeXAy NAbMU AOFOBOPEHHO-
CTSIMW, @ CKOJIbKO M TOJSIbKO €AMHbIMU ANS BCeX
KPUTEPUSIMU NCTUHbI, cBO6OAbI M HPABCTBEH-
HOCTW, YCTaHOBJIEHHbIMW 6narogapsi TONbKO
WHTENNEKTyanbHOW AesTeNbHOCTU, a He 4yB-
CTBEHHOMY BOCMpUATUIO cpeabl obuTaHusa, He
cTonib 60/MbLIOr0 KOMMYeCcTBa BblAAOLWMXCSH U
BENIMKNX NpeaCcTaBUTENEN — UCTUHHbLIX FEHUEB
yesioBeyecTBa, MPUYEM TONILKO MO TOW MpU-
UMHE, YTO BCE 3TM HEeoCrnopuMble, SIOrMYECKMU
0b0OCHOBaHHbIE W CrnpaBeaMBble KpuUTepus
WMCTUHbI, cBO6OAbI M HPABCTBEHHOCTW, B TOM
yncne M Mepbl OLEHKW pe3ynbTaToB Tpyda M
KpUTEPUS U3MEPEHNSA CaMOro Tpyaa, M3Hadanb-
HO 6blI co3a4aHbl CaMOM NpUMPOAON U, BCeraa
B Hallel XW3HeaeAaTeNbHOCTM peanbHO Cylle-
CTBOBanu paHee n 6yayT cyuwlecTBoBaTh Aasee
B 6yayLwieM, Mbl NOSTHOCTbIO OTAaeM cebs oTueTt
B CBOEM HEraTMBHOM — PEe3KO OTpULATENbHOM
OTHOLLUEHME MpPaKTUYECKM KO BCEM COBPEMEH-
HbIM TEOPUSIM CTOMMOCTWN B YACTHOCTU MU SKOHO-
MWUYECKOWM HayKe B LieslIoM, TaK KakK NpeKpacHo
npeacraensieM cebe, KTO MMEHHO MOXeT 6bITb
BWMHOBAT M1aBHbIM 06pa3oM BO BCEX XKECTOKMX
KPOBOMPOSINTHBIX 6eAax 1 MOCTOSHHOM ronoae,
3KOHOMUYECKUX KPU3MCAX M HULLLETE OCHOBHOM
MaccCbl YenoBeYyecTBa 3a NocfefHNe HECKObKO
ctonetnin. U, Ha Haw B3rns4, Takon npuyn-
HOM — BUHOW BCeMy rnobanbHO HEeraTUBHOMY U
napasnTMaMy BO BCEM HALlEM MUpE SBAAOTCS,
6e3ycnoBHO, He CTO/IbKO, AOCTAaTOYHO XaAHble
M OYEeHb TYrogyMHble BCEBO3MOXHbIE MONIUTUKM
C KOppYMNuUMOHEPaMN, N HE Ype3MEepHO anyHble
NOCTOSIHHO M 0BbIYHO BO BCEM U BE34€ HEHACIT-
Hble KanuTanncTbl ¢ 6aHKMpaMm - poCTOBLLMNKA-
MU, @ CKOSIbKO 06bIYHO BCerga npoAaxHble U,
Kak npasuno, abcontoTHO 6e30TBETCTBEHHbLIE
y4YeHble ryMaHuTapum, B OCHOBHOM, 3TO €CTb
3KOHOMUCTbI M3 uncna nubepanos, KOTOpblE,
6yayun MeHee pasBUTbIMU, MHTENNEKTyanbHoO,
MO CpaBHEHMUIO C MHbIMM Y4YeHbIMU, MNpaKTuye-
CKM He O0CO3HalT Moka TOro, YTo OHM BeayT
CBOMMU NAESIMW BCE YEN0BEYECTBO MPSAMMKOM
K HEMMHYeMOWn normbenmu.

Beab nencTtBuTenbHO, CTOAb MaclwTabHble
M WCKYCCTBEHHO TMOPOXAEHHbIE pPa3/INYHOrO
poda M TuNa KpU3UCbl U KaTacTpodbl ro-

6anbHOro xapaktepa Ha4danu BO3HMKATb BO
BCEM MUWpe, KaK 3TO M3BECTHO, M3 HalleMn
NCTOPUN, NUWb C Ha4vasoM pa3BUTUA UMEHHO
SKOHOMMYECKON HayKu, KOTopash WU3HayasbHO
Hauyana noACTpavBaTbCa MO BCe Moraowa-
IOWY XaAHOCTb MOAUTUKOB W UYpe3MEpPHYI0
@n4yHOCTb C HEHACbITHOCTbD KanuTaancToB
N POCTOBLUMKOB, CTPEMUBLUNXCSH BCE BOKpYr
cebsl paHee 3axBaTuUTb M KOJIOHU3MPOBATb, a
B HacTosLLlee BPEMs CTPEMSLUMXCH BCE U BCS
rnobanmsmpoBaTb BO BCEM MUPE, NPUYEM NNLLb
C OAHOM €AWHCTBEHHOW Lenbilo — MNOCTOSIHHO
HaXXMBaTbCA Ha €XeAHEBHOM ronoAe 1 no.ce-
MEeCTHON HULLEeTe BCeX APYrnX Ha niaHeTe, Ha
BOMHAX M Kpu3ucax BO BCEX APYIUX CTpaHax,
NnpuYyeM He TOSIbKO MNOCPeaACTBOM CBOWUX CWUI
M KanuTtana, HO U C MNOMOLWbIO, B OCHOBHOM,
NnoKynaemon OO6bIYHO 3KOHOMWUYECKOMN HayKW,
B CMNy TOro, YTO BCerga cywecTBoBanm u ce-
roAHsl CyLWeCcTBYHOT TaK Ha3blBaeMble nuuenen
- psixXeHHble B t06oM HayyHOM coobulecTse,
cunTarowme cebs npodeccMoHanbHbIMU 3KO-
HOMMUCTaMM, a Ha CaMOM Jefne ABASLWMMAUCS
C HAY4YHOW TOYKM 3PEHNSA HEBEXECTBEHHLIMU U
WHTENNEKTYaNlbHO HULIMMK, YpPEe3MepHO TLiec-
NaBHbIMM W O4YEHb 4ecToNnbuBbIMM - Bedb
WMEHHO 3KOHOMUCTOB B 060N CTpaHe siBHOE
nepenpouM3BOACTBO, B TOM 4uUCNe [OKTOPOB,
npodeccopoB M akageMuUKoB, B TOM 4yucne u
3acnyXXeHHbIX gesTenemn gake Haykm, u Bcé aTo
B TO BpeMsl, KaK peasibHO caMa 3KOHOMMYeCKas
HayKn HaxoauTcs B abcontoTHO 6e3BbIXOAHOM
HaY4YHO-/TOMMYECKOM TYMnKe, CTarHaumpys yxe
AOCTaTO4YHO ANnTeNbHOe BpeMsl, a MNMpu 3TOM
BCE 4esioBeyecTBO — Bcerga B MOCTOSIHHOM
(dNHAHCOBO-3KOHOMNYECKOM KpU3Knce, Npuyem,
HEeCMOTpSa Ha Nepenpou3BOACTBO SKOHOMUCTOB
BCEX MACTeil, U pa3HOBUAHOCTEN, B OCHOBHOM C
nubepanbHbIMK B3rns4amm, 4To KpaCHOpPeYnBo
He TO/IbKO MOXET, HO U A0IXKHO, FOBOPUTL CaMO
3a cebsa n 6e3 Hawel NoMoLUM.

Opyrum CToNb Xe APKUM N KpaCHOPEYMBbLIM
[0Ka3aTeNbCTBOM MNpPaBOTbl CKa3aHHbIX Bbille
HaLWKMX CNOB SABASETCSA TOT 6€CKOMMNPOMUCCHDbIN
(daKT 3KOHOMWYECKOW HAYKW, 4YTO Mpu BCEM
cBoeM £K06bl pa3BuTUM CO BpeMeH Agama
CMuTa, SKOHOMMYECKasa HayKka Tak U He CMorna
noKa pa3pelnTb CBOW CaMblil MaBHbIN U B TO
K& BpeMs CaMblii NPOCTOM — 3MEeMEHTapHbIN
BOMpPOC, O KOTOPOM He OAWH pa3 Mbl yXe yno-
MWHanNW, 4To B MOJSIHOW Mepe XapakKTepusyeT
abcontoTHO BCcex, 6e3 BCAKMX UCKIIOYEHUI, TakK
Ha3blBaeMblX NPOMECCUOHANBbHBLIX 3KOHOMU-
CTOB, @ UMEHHO: 3TO eCTb NpobsieMa CTOMMOCTH
Tpyha 4enoBeka M OUEHKW pe3ynbTaToB ero
Tpyna, KoTopas A0 CMX MOPp He pelleHa paxe
B CBOeM npocTenweM GU3NYECKOM BapuaHTe
NpoCTOro TpyZa, Npu 3TOM, AaXe He BCMOMU-
Has 1 He roBops yxe BOObLLE 0 KAKUX-TO UHbIX
CMIOXHbIX BapuaHTax TpyAa 4enoBeka, Kak,
HanpuMmep, O CMOXHOM GU3NYECKOM uan 06
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YMCTBEHHO-UHTENNEKTyalbHOM TpyAe, B CBA3M,
C YeM TOJSIbKO M MOXET BO3HMKATb MOCTOSIHHO
cnepyowmn BnosHe 3aKOHHbIM HarnsgHo-no-
Ka3aTesibHbI BOMPOC, XOTSH KOTOPbIN HX OAHOMO
nnbepanbHOro aKOHOMMCTa A0 CUX NOpP HUKOrAa
He MHTepecoBasl Aaxe B NpUHUMNE, @ UMEHHO:
0 KaKOM peanbHOM pa3BUTUKM CO BpeMeH AgaMa
CMMTa SKOHOMUYECKON HayKM MOXHO roBOpUTb
Boobue, ecnm c Tex nop HM OAWH SKOHOMUCT
He 6bln cnocobeH pewunTb CaMyto MPOCTENLLYIO
3KOHOMMYECKYI0 3a4a4uKy?

Beab abcontoTHO HUKTO XXe He CMOXeT cebe
npeacTtaBuMTb NOoAO6GHOrO poAda CUTyauuto, Ha-
npumep, XoTsa 6bl CO CTYAEHTOM-CTapLUeKypC-
HUKOM M3 Ntb6Oro ecTecTBEHHOro akynbTETa,
NpUYeM, He roBops yXKe 0 CaMUX yUYeHbIX-ecTe-
CTBEHHMKOB, TeM 6onee C AOKTOpaMW HaykK u
npodgeccopamun Nan 3aciy>XeHHbIMN AeaTensiMmn
B 0651acTM OU3MKN UK XuMum, 6nonorum nnm
MaTeMaTUKKU U T.A4., YTOObl OH He cMmor 6bl BO-
obule paspelwnTb, XOTb OAHY M3 NPOCTbIX 3a4au
nnun npobnem B cBoel 06nacTM No3HaHUS, B TO
BPEMS KaK B 3KOHOMWUKW TakKask UMEHHO cuTya-
LMs NpoAo/HKaeT AnnTbcs 6onee Tpex-yeTbipex
BEKOB CM/OWb M pSAOM CO BCEMW 3KOHOMUCTA-
MU, 6€3 BCAKUX UCKNOUYEHUN, HECMOTPS Ha UX
Hay4Hble CTENEHWN, 3BaHUS MU MPeMUU, KOTopbie
Npu 3TOM He CTecHsoTCs cebs MOoCTOSAHHO Ha-
3blBaTb €lé N yyeHbIMKn - npodeccnoHanamu,
nocsie Yyero y Takux rnceBao yyYeHblX CNpOCUTb:
pasBe 3KOHOMMKA — 3TO eCTb Hayka, nocne
BCEro Bblle HaMu NpeacTtaBNeHHOro, n passe
B HeHayu4HoOl cpege 6biBalOT yyeHble-npodec-
cuoHanbl?

B HaweM npeacTtaBneHUM, 3KOHOMMKA MO-
XXE€T HayaTb CTAHOBWUTbLCS TOJSIbKO MOASIMHHOM
HayKOM NnWb MNOC/Ae TOro, Kak 3KOHOMWUCTbI
Hay4yaTbCsa pewaTtb A9 Hayana caMmble Mpo-
CTble U3 BCEX 3/IEMEHTApPHbIX 3KOHOMWUYECKMUX
3afay, K KOTOPbIM OTHOCATCS 3agadu npobnem
3KOHOMMKM obllecTBa, CTosiBLUME elwé nepea
dusnokpatamm n Agamom CMUTOM, He paspe-
LWEeHHble A0 CUX MOp, U MpPU 3TOM NEpPeCcTaHeT,
HaKoOHeL-TO, 3aHMMaTbCA KaK 3TO, CEroAHs,
NPOUCXOANTb TOJIbKO ByXranTepCcKmMM y4eToM U
cb0pOM CTAaTUCTUYECKMX AAHHbIX MO 3KOHOMMU-
Ke cobcTBeHHUKOB 1 6loaxxeTy ¢ BBI1 cTpaHbl, B
TOM 4yucne n mmposomy BBI, Bbigasas BCE 3TO
3a K0obbl HayKy.

NTak, HaNOMHMM eLLé pa3, Kakue Xe camble
NpoOCTble — 3/1eMEHTApPHbIE CBOW 3a4a4n A0JXK-
Ha, npexae BCero, pas3pelnTb 3SKOHOMUKA,
ytob6bl HayaTb CTAHOBUTbLCHA MOAJSIMHHOM Ha-
YKOWM, U Npn 3TOM, OTMe4Yasl O4AHOBPEMEHHO TO,
YTO Mbl paccy)gaeMm rnoka B cdepe AencTBUS
OAHOWM NULb OpPraHNW4YeCcKOM 3KOHOMUKMK, Kak
Hanbonee BaXXHOW NMOACUCTEMbI SKOHOMUKKN 06-
LecTBa, OTBETMM TaKXXe M Ha BOMNPOC, N0 KaKom
K€ NMPUYMHE HU OANH SKOHOMMUCT, MbITaBLUNIACS
pa3peLwmnTb 3TW NPOCTbIE 3a4a4n TaK U He CMOor
MX PEelnTb HAY4YHO CTPOro M normyeckn obo-

CHOBAHHO?

HayHeM Haw OTBET C NPUUYMH HEYyAauM BCEX
9KOHOMWUCTOB, KOTOpas 3akKtovaeTcs B TOM, UTO
9KOHOMMKA KaK NOASIMHHAA HayKa He saBAsieTcs
MOSIMTUYECKON, TaK KakK OHa M3Ha4yasbHO, Kak
M BCe eCTeCTBEHHble HayKu, SBAsSeTCs npu-
pOAHOWM HayKOM M NOAYNHSAETCS B CUTY MMEHHO
3TOr0 BCEM OCHOBHbIM 3aKOHaM Npupoabl, Yero
HWUKTO M3 3KOHOMWCTOB He Yy4uTbiBan, U no-
3TOMY BCE€ OHM — 3KOHOMMUCTbI, NPU MNOMbITKax
pelwnTb Aaxe caMble NMPoCTble 3KOHOMUYecKkue
3a4a4M C CaMOro Hayasna OTHOCU/IN SKOHOMUKY
K Kakom-nnmbo 3KOHOMMYecKon dopmaumn wu
C e€é OCHOB MbITaAUCb pellaTb 3a4ayn U Npo-
6neMbl 3KOHOMUKK obLiecTBa, TeEM CaMbIM, MNO-
NUTU3Npys e€, B TO BpeMs KaK nosmTumyeckas
9KOHOMWKA — 3TO €CTb BCEro J/iMWb YaCTHbIA
Ccly4an 3KOHOMMKM, KakK MOANIMHHOM HayKu, 1
MMEHHO OTCloda M BCe Heygauu m npobnembl
9KOHOMMUCTOB.

Beob npenctButenbHo obwas dopmyna
yaensHou npupogHon ctommoctTM MC =P+ N =
Const, 1 H1 oanH 13 eé uneHos NMC = KOHCTaH-
Ta, unm P - yucrtas yaenbHasa npubbiib, nnm
xe, N=T+K+A+M+C+D3D+ ..., 4T0eCTb
BCEBO3MOXHbIE U3AEPXKM Ha eanHuLy ToBapa,
BKJOUASA M CTOMMOCTb TpyZa YesioBeka, He MO-
ryT U He AO0MXKHbI BoobLLle coaepxaTb B CBOMX
CYLHOCTSIX U BO BJOXEHHbIX B HUX CMbICiax,
XOTb KaKon-mbo nonmTuyeckom noaonnekm
WUAW NOJSIMTUYECKOro CMbICAa, B CUY TOro, 4YTo
peanbHas MoauMTUKa B 3KOHOMWKe obuiecTBa
MOXET HauMHaTb MOSABNATbLCS W, TakMMm obpa-
30M, NOAUTUYECKas SKOHOMMKA, KaK HaykKa, Ha-
YMHAET BO3HMKATb TOJIbKO KaK YaCTHbIM cny4a
obLien sKOHOMMKN B O4HOM NULLb TOM Clly4yae,
Koraa Ha4ymMHaeTcs Mexay udneHamu obuiecTtsa
BO3HMKATb CWI0BOM — MNPUHYAUTENbHbIA pas-
Aen B 3Toin bopMyse NpMpoaHON CTOUMOCTU eé
yneHa P - uucton npmbbinn, a Takxke ewé u
CNopbl O4HOBPEMEHHO OTHOCUTESIbHO €€ YnieHa
T - TPYAOBbIX N3gepxxekK, @ UMEHHO: NepBbIi K
CaMblii MPOCTOWM YacCTHbIM cny4yan — 3TO, Koraa
ONS TPYAOBOIro HapoAa HUYero He AocTtaeTcs oT
yneHa P n He Hu4ero ot T, Toectb T = 0 - 3710
eCTb pabCcTBO, @ BTOPOV YaCTHbIN Ciiy4dal — 310,
korga ans Tpyaswuxca T = 0, HO, 0AHaKoO, OT
uyneHa P focTaeTcs MeHblUas 4acTb — 3TO eCTb
Tenepb cam c¢eopanmnsMm, U TpPeTUN YacCTHbIN
cnydyan — 370, Korga Ans HaeMHbli pabounx u
cnyxawmx B obuwen popmyne CTOMMOCTU YneH
P = 0, a uneH T nMeeT NpUHYAUTENILHO A0ro-
BOPHYIO BEIMUMHY — 3TO YXE U eCTb peanbHblIi
KanutTanusMm, Npu 3ToM gasee Bce OCTasibHble
YyacTHble cny4Yau u3s obuwen ¢popmynbl Npupoa-
HOM CTOMMOCTM pe3ynbTaToB TpyAa u4esioBeka
Jlerko MOXHO NOHATb M npeacTtaBuTb cebe no
YKa3aHHOW Bbille HaMW CXemMe, B TOM 4ucne,
Kak coumanuMsMm C KOMMYHMU3MOM, TaK AaXe U
BC& sKOHOMMYeckoe byayliee YyenoBeyecTsa.

Takmm 06pa3oM, O4EBUAHO, YTO BECb «CbIp-
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60op» B COBpEMEHHOMN 3KOHOMMYECKOW HayKe, a
TOYHEE B 3anaAHO 3KOHOMMK=-C, KaK B O4HOM
M3 YaCTHbIX INLWb CNYYaeB SHEProKOHLEeNuMn n
Halwew Bceobwel dopMynbl yaenbHON MMEHHO
MPUPOAHON CTOMMOCTM MpaKTUYECKN ANs BCEX
OpraHMYyecKkux TOBaApOB, MOXET MPOMCXOAUTb
BOKPYr Wb OAHOro eé uneHa P 1 Tonbko C
OAHOWN eANHCTBEHHOW Lefnblo, @ UMEHHO: XOTb
KakuM-Hnbyab o06pa3oM onpaBAaTb TOJIbKO
TOT BapuWaHT genexa 4ymcrton npmbbinmn, Koraa
BenMunHa P UennKoM MOXET npuHaasiexartb
TOJNIbKO OMpenesieHHOMY Kpyry u36paHHbIX
noaen, NnpyyeM BHE 3aBUCMMOCTM OT CTEMEHMU
MX peanbHOro yyactus B TPyAOBOM npouecce,
npuv 3TOM OAHO M3 CaMbIX OCHOBHbIX pasnnM4yni
Mexay Hawen obuiern hopMynon CTOMMOCTU U
dopMynon Teopmu KanuTana COCTOUT B TOM,
YyTo Hawa obuwas ¢opMyna CTOMMOCTU Bbipa-
)KXeHa Bcerga B dHEpreTMyeckoM 3KBUBAsIEHTE
— JHepreTU4YecKMx egmHMLax, B TO BpeMs Kak
dopmMyna Teopun KanuTasa BCceraa BblpaXkeHa
TOJIbKO B AEHEXHOM 3KBUBAJIEHTE N eANHULAX,
B CMNYy 4ero BenmumHa Q B ypaBHeHne Q = f
(L, K), NOCTOSIHHO M3MeH4YMBa, B 3aBMCMMOCTH
OT peasibHOM CTOMMOCTM [AEHEXHbIX eauHUL,
4YTO TOJIbKO M NO3BOSSET, Kak 06bl4YHO, BCeraa
MMETb peanbHyl BO3MOXHOCTb CMeKyJnMpo-
BaTb, KaK Npu genexe pesynbTaTtoB Tpyaa, Tak
M B LeHoob6pa3oBaHMKM 4Nl BCEX TOBApPOB Aaxe
OpraHMYyecKkoro rMpoOUCXOXAEHUSA, B OTJIM4Yue
OT 4ero, 3HepreTMYeCcKUin 3SKBUBANEHT TaKou
BO3MOXHOCTWU He MNO3BOJINT MMETb HWUKOMY W
HMKoOraa, Xots 6bl NMMLWb B CUTy CBOEro MOCTo-
SIHHOrO 3HAYE€HUS BO BPEMEHM W B MNPOCTPaH-
CTBe KaxAablh pa3 gnsa nwboro Buaa v tmna
WIn poAda opraHMYeckKoro Toeapa, NpuYyeM BHe
3aBUCMMOCTN BoObLLE OT peasibHOro Mecra wu
BPEMEHWN, N N3MEHUYMBOWN BESINYUHBbI BCEX M3-
OEpXeK NpoM3BOACTBA B 3aBMCUMOCTM OT BMAA
M TMNa UM poaa ToBapa, BKYalWwmx B cebs
n doHA 3apaboTHoM nnatel T, pas3nyHbIN ANS
KaXkAoro ToBapa, M pasfiMdHble CblpbeBble U3-
aepxku C, Kak, HanpuMep, XoTs 6bl MNLWb Npe-
CHY0 BOAY MM, MOXET, Aaxke NpupoaHbIi - aT-
MoCepHbI KUCNOpPOoA, UCMofb3yeMble NH6bIM
npousBoauTeneM 13 4Yncna cobCcTBeHHMKOB ab-
CONOTHO 6€3B03Me34HO ANS IMYHOWM HaXUBbI,
B TO BPeMS, KakK NpuUpoAHble N NpecHas Boaa,
M Kucnopoa npuHaanexartb abcontoTHO BCeEM
TPYAAWMMCA B paBHbIX AOMSX.

TonbKO Mocne Takoro Halwero aHanusa -
JIOrM4yeckoro comnocTaBfieHMss Mexay cobon
OBYX PaBEHCTB, a MMEHHO: Hawelh QopMynbl
yAaenbHolu npupoaHoih ctommoctu MC =P + U
= Const n ocHoBHOW dopMysibl TEOpUM Kanu-
Tana Q = f (L, K), Tenepb MOXHO HarnsgHo
yb6eantbcs B TOM, KakKUM KOHKPETHbIM 06-
pa3oM BCs 3amnagHasi Hay4YyHO-3KOHOMMYecKas
MbIC/Tb B BUAE SKOHOMMUK-C, OB6bIYHO MbITAaETCSH
ybeaonTb Becb OCTasIbHOM MUP B BO3MOXHbIX
npenecrtax fioHa nnbepanbHON AEMOKpaTUM B

yCNOBUAX KanuTanmctmdeckoro cnocoba npo-
M3BOACTBA MNO4 PYKOBOACTBOM JSinbepasnbHbIX
naer B 3KOHOMUKE, MOCTOSAHHO 3abbiBas npu
3ToM U1 Boob6WEe He BCNOMWHAA HUKOrga o
BCeraa 3aKOHHOM MpaBe BCeX TPyASLWMXCS Ha
pe3ynbTaTbl CBOEro Tpyaa, To eCTb O NpaBe 06-
napanusa scem MC, a, cneposaTesibHO, N BCEM
P B Hawen dopmyne n Q B popmyne Teopumn
Kanutana, a MMEeHHO, TeM, YTobbl MOCTOSAHHO
MUHMMU3NPOBATb pacxoabl nubepana - cob-
CTBEHHMKA Ha BCe MaTepuanbHO-3HepreTnye-
CKOe Cbipbe, TO €CTb Ha NPUPOAHbIE pecypCbl U
3anacbl nNaaHeTbl, B TOM 4yucne B 0CoO6beHHOCTH
Ha Takue, KaK MpecHast Boga U aTMochepHbIn
Knucnopoa, npuyeM, BnnoTb Ao 6ecnaaTtHoOro nx
NCNOJIb30BaHNA B CBOMX KOPbICTHbIX Lensix C
Lenblo nony4vyeHms npubblam 3a CUET BCeX Apy-
rmx niogen Ha nnaHete. Beab ecnun 6bl TONbKO
nobon n kaxabin nubepan - Co6CTBEHHWUK,
6yayun npoussoamntenem, 6bis1 6bl 3acCTaBNeH B
abconTHO NOTHOW Mepe BCceraa NaaTtuTb, XOTH
6bl TONbKO 3@ KOJIMYECTBO YHUUTOXAEMOWN UM
NOCTOSIHHO Ha CBOEM MNPOM3BOACTBE MPECHOM
BOAbl U OAHOBPEMEHHO C 3TMM 3a CXWraemoe
UM O06bIYHO KONMYECTBO aTMOCHEPHOro KMCNo-
poaa, CyMMapHas nogsimHHas CTOMMOCTb KOTO-
pblX, KaKk NpaBwao, BCeraa paBHa ero 4mMcrom
npubbinm, To B TaKOM C/lyyae, nHTepecHo 6bis1o
6bl HaM BCeM Tenepb 3HaTb U MOHSATb, O KAKOM
Xe MMEHHO KanuTannucTtuyeckom cnocobe npo-
M3BOACTBA BCeX ToBapoB Boobuie c ero nube-
pasbHbIM — KOPbICTHbIM MWPOBO33PEHUEM Ha
pesynbTaTthl TpyAa APYrux No4en MOXeT UATU
peyb B npuHUMNe, yuuTbiBas Oyayliee Bcero
yenoseyecTsa?

OueBMAHO, 4YTO OTBET Ha 3TOT BOMPOC CO-
OEPXUT B CBOEN CYTWU HE CTOJIbKO SKOHOMUYe-
CKMe, a CKONbKO NONUTUYECKMe, CcKopee BCero,
B 6onblielr cTteneHwn, formyeckme BbiBOAbl, B
CUNy 4ero OCTaBMM AaHHbIA BOMpocC noka 6es
BCSIKOro oTBeTa, 4Tobbl HE BbIXOAMTb 33 PaMKu
5KOHOMMKM, @ NOTOMY B 3aKJ/IlOUYEHME 3TON ya-
CTM Hawen obwen paboTbl, NOCBSALWEHHON Me-
paM CTOMMOCTM TpyAa 4YenoBeKka, HaM 0CTanocb
VWb OTMETUTb, YTO Aanee B NocaeayoLwmx Ya-
CTSX Mbl 6yAeM BbIHYXAEHbI 06paTUMCS ONATb K
3KOHOMMYECKUM npuMepam us ymcna Hanbonee
NPOCTbIX, HO U B TO X€& BPeMs U3 Ynucna cambix
BaXXHENLNX U A0 CUX MOP, HE pELLUEHHbIX MokKa
ewé HukakuM obpasoM abCcoNOTHO HUKEM U3
yncrna TakK HasbiBaeMbix npodeccmoHanoB -
3KOHOMMUCTOB, HO, OAHAKO, Npexae, eweé 34ecb
06513aHbl KOHCTATMPOBATb HE CTOJIb MasioBaX-
HbIli CneaylowWwmnn U Tenepb yXe BMOJIHE o4ye-
BMAHbLIA UCTOPUKO-MONMNTUYECKUA daKT Wan
06CTOATENBCTBO, @ UMEHHO: KanuTanmaM, Kak
3KOHOMMYeckas hopMauns, UCTOPUYECKU CMOT
NOSIBUTBLCS M B NOCNEAYIOLWEM eLlé U pa3BUTb-
Ccsl, npuyeM wuHaMBuAyanbHbIn nnbepanunsm,
KakK ero mpgenHass nnatdopma, CMOr OXBaTUTb
YMbl He 0C060 pas3BUTbIX WHTENNEKTYyanbHO
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noaen nuwb NOTOMY, YTO HU KanuTaanu3M U HU
nnbepannsaM C HUM BMECTE HMKOrga He niaHu-
poBanu MAaTUTb UCTUHHYIO MPUPOLHYIO LEHY
3a ucnosb3lyembie B CBOMX MpPOM3BOACTBAX WU
B HaeMHOM Tpyae Takue obledyenoBedeckune
AOCTOSIHMSA, KaK NpecHas Boda M aTMoChepHbIn
Kucnopoa, B n1t060M MHOM, NPOTUBHOM 6bl Cry-
yae KanuTanaMsMa C MHANMBMAYaNnbHbIM «CBO6O-
aontobusbiM» nubepannsamMom Hukorga 6bl He
6b1710 U OHW HEe CMOrNu pacuBecTn Ao rnobanb-
HOro MMnepuanusMma, YCTyrnuMB CBOEBPEMEHHO
CBOE MecCTO B UCTOPUM ClieayoLwmnM 3a HUMK Mo
Kapny Mapkcy aKoHOMWYecKkuMm dopmaumsam —
OQHOW U3 MHOXECTBa 3TOM MMEHHO U3OMUHOK

Bubnuorpacdpunueckmnii CNUCok:

3KOHOMMKM Noboro obuwectsa Tak U He MOryT
OO0 CUX Mop TMOHATb abCoNIOTHO BCE YYEHblE
- nubepanbl, HECMOTpPS Ha NoBTOpstoLWMECS
B COBPEMEHHOCTb 3KOHOMUYECKUE KPU3UCHI
B MWMpPOBOM MacwTabe, nMpuUyemM OCHOBHOM, Ha
Haw B3rns4, TOJIbKO M3-3a CBOEN WHTENNeK-
TyanbHOM OrpaHMYEHHOCTU C paHHero AeTcTBa
- MO BCEeN BeposiTHOCTM, BCceM nubepanam c
paHHero AeTCTBa He XBaTaso KMCnopoaa u um-
CTOM NpecHOW BOAbl, YTO SABASIETCS HE CTO/IbKO
OAHOW M3 MHOIMX, @ CKOJIbKO CaMOW r/1aBHOMN
M3 MHOXeCTBa, NMPUYMHON AN MHOIMX AeTen
MX YMCTBEHHOr0O HeAOpa3BUTUS UMEHHO M3-3a
nmbepanmsmal m

1. Caligpynnaes LL.P «O Kpumepusix oyeHKU cmoumocmu mpyada — yacms 3.» // HayuHo-aHaaumuveckull xcypHaa «HayuHasi nepcnekmusa,

Neé6,c 7,2013.

2. Catiggynnaes L.P. « Kpumepuu oyeHku cmoumocmu mogapos...» // IkoHomuka u npednpuHumamenscmeo, Ne 10, c., 2013.

3. Catigpynnaes LI.P. «O kpumepusix oyeHku cmoumocmu mpyda» // xcypHaast «Hayunwlii o603pesamenwvy, Ne 2, c. 4, 2013 u «HayuHas nep-

cnekmusa», N° 4, c. 16, 2013.

4. Catighynnaes LIL.P «Mepbl usmepenusi cmoumocmu mpyada.» // XypHaavl «IKoHOMUKA U npednpuHumamenbcmeox, N2 4, c¢. 388; Ne 5, c. 422;

Ne7,¢.370uNe8, c 656, 2013.

5. Catigpynnaes LI.P 06 sHepzokoHyenyuu 8 skoHomuke //HayuHo-aHaaumuveckull sypHaa «Hayunas nepcnekmuga» Ne 11, c. 9, 2012.

6. Catiggynnaes LR [Ipodasxca moeapos 8 opaarueckoli skoHomuke//HayuHo-anasumuyeckuli scypHan «Hayunas nepcnekmusa» Ne 10, c.

13,2012

7. Caligpynnaes L. O6meH mosapamu 8 opzaHu4eckoll akoHomuke/HayuHo-aHaaumuyeckull scypHaa «HayuHblil 0603pesamenby» Ne 10, c. 4,

2012.

8. Catighynnaesa PP, Catighynnaes T1., Calichynnaes L.P. «0O 3akoHax npupodsl 8 skoHoMuke. // CoepemeHHas Hayka: Cepust «['ymaHumapHwle

Hayku». 2012. Ne 7-8.

9. Catigpynnaes IR «IHepzokoHyenyus — Ho8as1 fyHOamMeHmManbHASA SIKOHOMUYecKass meopus.» // «KypHaa Hay4HbIX U NpUKAAdHbIX Ucce-

dosanuti», N°4,c.4uNe6,c 10,2013.

10. Baaaykuii E.B. ModcHo /iu co30amb HO8YH0 OeHedxcHyIo cucmeMmy Ha ocHose sHepauu? // «Kanumana cmpansty, 11.01.2010.

11. Catigpynnaes IR FHepzokoHyenyuu u skobbl MassmysuaHckas snosywka. // «HayuyHas nepcnekmuga» N 4, c. 21, 2013 u «HayuHblii

06o3pesamenby, N 7, c. 18,2013
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AHanus bopbObI ¢ KoppynuMen B obpasoBaHum

Omutpun EBreHbeBny BACKAKOB

reHepanbHbin gupektop OO0 "MHBECTULMOHHBLIE TEXHOMOMNK”

Bacunuca EBreHbeBHa BACKAKOBA

KaHOMaaT lopuanyeckmx Hayk AOLEHT, 3aB. Kaheapon YronoBHOIo npasa U KpUMMUHOSOMMn
AHO BINO "MexpermoHanbHbIA OTKPbITbIN COLMarnbHbIN UHCTUTYT"

To, yeMy Mbl YyYMJIUCb B LUKOJAX U
YHUBEPCUTETAxX, He obpa3oBaHue,

a TOJIbKO criocob rosiyuntb ob6pal3oBaHue.
Panbg SmepcoH.

Bopbba c kKoppynuuen y)xe AaBHO Bbillfa 3a
paMKM HaLUMOHaNbHOro npasa, NpeBpaTMBLLUNCD
B TPaHCHauUMOHa bHYO nNpobnemy.

Mpembep-MuHncTp PO AOmutpuin MeaBenes
3a8BuU1 0 HEO6X0AMMOCTM ycuneHuns 60pbbbl C
Koppynuuen B cdepe obpa3oBaHusl, C KOTOPOK
CTaJKMBAKTCA MHOrmMe u noscemecTHo!. [lpe-
Mbep MUHUCTP Poccmnm Takxke CcTan MHMLMaToOpOM
HOBOro 3akKoHornpoekTta. B HEM nogHuMaloTCA
BOMPOCbI KOppPYNuMMU B COBPEMEHHON cucTeme
obpasoBaHunsa®. B HOBOM 3akKoHoMpoekTe byaeTr
npeaycMoOTpeHO CypoOBO€ HakasaHue ansa Tex
ntoaen, Kotopble 6epyT «B3ATKU» OT CTYAEHTOB
MU UX poauTenemn.

HeobxoomMo 3aMeTUTb, YTO BbICOKUIN YpO-
BE€Hb KOppPYNuMKN B pasHbiX chepax SKOHOMUKMU
W COUMaNbHbIX OTHOLWEHWA XapaKTepeH Aans
60/blWMHCTBA  pa3BMBAKOLWMXCS  DKOHOMMUK.
Koppynumsi Kak nNpaBOBOW, 3KOHOMUYECKUIA WU
topuanyeckmii heHoMeH MpUCYTCTBYET MNOYTU
B Kaxpgolh pecnybnuke 6biBwero CCCP. Ons
rnpuMmepa, Takue CTpaHbl Kak py3suma n Asep-
baiaxaH, nMpoBOASAT BEeCbMa aKTUBHYK OCy-
OAPCTBEHHYIO MNOMUTUKY B obnactm 60pbbbl C
Koppynuuemn.

Cnepnyet 3aMeTUTb, YTO KOppynuus B cdhepe
obpasoBaHns nmeetr cBou 0COHBEHHOCTU B 3a-
BMCMMOCTM OT CTpaHbl M npaBa. Hanbonee xa-
paKTepHbIMW Bugamun npecrtynneHunii B Poccun,
CBSI3aHHbLIX C Koppynuuen B cdepe BbICLIErO
obpa3zoBaHus, SBAAKOTCA crefyowme:

1. lNony4yeHue B3ATKM 3@ MOCTyMNJeHUe B
BbiClLee y4yebHoe 3aBepeHue. DTO camas pac-
npocTtpaHeHHas QopMa NposABNEHUS Koppyn-
umun. Mo HEKOTOpbIM OLlEeHKaM A0/ coCcTaBnseT

1 Itykuna E. Mezxsenes norpeGosan ycuiuts 60ps0y ¢ koppymimeii B cdepe obpasosamus //
http://ria.ru/

2 IIpembep-munuctp Poccun JImutpuit Mezse/ieB crajl HHULMATOPOM HOBOIO 3aKOHOIPOEKTa 10
6opnbe ¢ koppymimeii // http://diplomer.ru/

85 % npecTynneHui.

2. onyyeHune B3ATKU 3a cAayvy dK3aMeHOB U
3a4eToB B BbiclleM y4yebHOM 3aBedeHuN.

3. MNpopaxa AMnNIoOMOB M aTTecTaToB fnuam,
He npoweawunM obydyeHus B BbICILEM y4ebBHOM
3aBeaeHunns,

Cuctema cpeaHero WwKonbHOoro obpasoBaHus
Poccun Takxe ¢aBnseTcsd BeCbMa KOpPpyMnu-
poBaHHOW. [Ina Hee XapaKTepHbl cregytowme
BUAblI NPECTyNn/eHni:

1. lMepenaya pQeHer cOTPYAHWKY CpeaHen
LWKOMbl 3@ PEMOHT Kflacca, 3a Y4ebHUKN n 1.4.

2. lMonyyeHne B3ATKM 3@ cAayy SK3aMeHOB,
TeCTOB, KOHTPOJIbHbIX paboT.

3. MNpopaxa aTrecTaToB qMuaM, He npolwea-
WM obyyeHmne B CpeaHEN LLIKONE.

B npaBonpuvMeHNTENbHOM NpakTMKe NOBOAOM
N OCHOBaHMeM Ans BO36yXXAeHWUS YronOBHbIX
A€ 0 B3ATOYHMYeCcTBe B BbiclleM obpa3oBaHum
B 70 % cnydaesB SBWIUCb 3asiBIEHUS CTyAeH-
ToB. ExerogHo 6onee 1000 cTyaeHTOB OCBO-
6oxpalTcs OT YrosIOBHOWM OTBETCTBEHHOCTM
B COOTBETCTBUM C nMpuMmedaHmeMm K cT. 291 YK
P®, - «nnuo, gaBwee B34aTKY, ocBoboxaaertcs
OT YroJ/IOBHOW OTBETCTBEHHOCTW, €C/IM OHO
aKTUBHO CnocobCcTBOBANO packpbiTUiO U (Mnn)
paccnefoBaHUIO NpecTtynsenHnsa n anbo mMmeno
MEeCTO BbIMOraTesibCTBO B3STKM CO CTOPOHbDI
OOJ/HKHOCTHOro nmua, nMbo nnuo nocne cosep-
LEeHNS npecTynnenms 4o6poBosIbHO coobLWKnIo
0 Jade B3ATKM OpraHy, umMmerLlieMy rnpaso BO3-
6yanTb yrosioBHOE geno»+,

Hanbonee 3dpdeKTMBHbIM WHCTPYMEHTOM
60pbbbl C KOppynuuen SBNSIETCA COBMECTHOE
NCNONb30BaHWe BCEX rocyAapCTBEHHbIX WU CO-
uManbHbIX WHCTUTYTOB, KOTOpble CrOCO6HbI
OKa3blBaTb CyLLECTBEHHOEe BIMSHME Ha YPOBEHb
NpecTtynjeHuin B AaHHOM cdepe. K TakoBbIM

cnefyer OTHECTVM MONMUMIO, CyAbl, NMPOKypaTy-
3 backaxosa B.E., Tunsmanos MU, IlIsenioB H.M. AkryanbHble 1po6iieMbl BBICIIETO 00pa3oBaHus
B Poccuiickoit ®enepaunn. CocTosHHE M TEPCHEKTHBbl PAa3sBUTHS BBICIIEr0 00pa3oBaHMs
B COBPEMEHHOM MHMpe: Marepuaibl JIOKJIaA0B MexkIyHapoJHOH — HayuHO-IPAKTHYECKOH
koHpepentmu, Coun, 12-13 cenrs6ps 2012 roxa / TTox pen. akanemuxa PAO T'A. Bepynasbl. —
Coun: M3narensctBo Mesx1yHapoHOr0 MHHOBAlMOHHOTO yHuBepcuTera, 2012. C. 129-132.

4 VYronosuslii koneke Poccuiickoit deneparmu ot 13 urons 1996 r. Ne 63-3 (pen. or 30 nexadpst
2012 r.) // CTIC Kowucyunprant ITitoc, 2013
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py, Focyp,apCTBeHHyro fLyMy Po®.

K oAHMM K3 BaXHeWWux peLeHnin no-
cnefHuxX neT SABNAETCA BBEAEHME WHCTUTYTa
EavHoro rocypapctBeHHoOro sk3ameHa (EMD)
B CUCTEMY cpeaHero v Bbicwero obpasoBaHus
Poccun. EanHbIN rocypapCTBEHHbINM 3K3aMeH
NPUHUMNNANBHO W3MEHUST WUTOrOBYK CUCTEMY
LWKONBbHOW aTTecTaumm v npasBua MOCTynaeHuns
B BbiClWMe y4debHble 3aBeneHus Poccuun. TMpu
3ToM EIMD Kak CHuU3uN onpefeneHHble BuAabl
Koppynuun (B3sSTKW NpW MNOCTYMN/IEHUN B BbIC-
wue yyebHble 3aBeaeHns ), Tak 1 co3gas HOBble
3N1EMEHTbl KOppynuuu, XapakKTepHble TOJIbKO
Ana nHctutyTa ErD.

K peweHuto npobnembl NpOTUBOAENCTBUSA
KOoppynuum B cucteme BbiClwero obpasoBaHus
HaAo NOAXOAUTb KOMMIEKCHO!.

HeobxoanMo perynsapHoO pacrnpocTpaHsaTb B
cpeacTtBax MaccoBon MHGOpMauMu AaHHble O
peanbHbIX MacwTabax Koppynuum n O NpuUyun-
Hax, ee NOpoOXAaarLmxX.

N3MeHATb NOXHOEe npeacTaBieHne O Kop-
pynumun B o6LEeCTBEHHOM CO3HaHWUW.

B aTOM KauecTtBe AOMKHbI paboTaTb B non-
HOM obbeMe canTbl CyAOB BCEX YpPOBHENW O
BbIHECEHHbIX peLleHNAaX aHTUKOPPYMNUWOHHOWN
HanpaB/iEeHHOCTN?,

Hapo Bectn 6opbby co Bcemu dopmamu
Koppynuum B BbiclleM y4yebHOM 3aBeaeHuu.

1 Backakosa B.E. Cucrema 60pb0bl ¢ KoppyIiuueil B BbICIIEM NPO(eCcCHOHAIEHOM 00pa30BaHUH.
AKTyaJibHbIE TIPOOJIEMBI TIPaBa i 00Pa30BaHMsA B YCIOBUAX MOJICPHH3AIHH POCCHIICKOTO 001mecTBa.
COOpHHK MaTepHalioB MEXIYHAPOIHBIX 3a0YHBIX HAYYHO-NPAKTHYECKMX KOHDEpeHImH. —
Yeboxkcaps: YKU PYK, 2012. C. 110-113.

2 backaxoa B.E., T'mibmanoB M.H., IlIsenos H.M. Bops6a ¢ Koppynuueii B cHCTeMe BBICIIETO
NpodecCHOHAILHOrO 00pa3oBaHus. AKTyallbHble NPOGNEMbl IOPHCIPYJICHIMH B COBPEMEHHOM
Poccun: cOopuuk crareii o marepraiam II Beepoccuiickoii Hayq4HO-IPAaKTHYECKOI KOH(pEpeHIHI
21-22 mapra 2012 roxa / oz pen. H.M. IlIsenosa. — Homkap-Oma: MOCH — 000 «CTPHAHD»,
2012. C. 27-31.

Bu6nuorpacdunyueckmini Cnucok:

Heobxoammo co3patb B KaXAOM BbICLUEM
ydyebHoM 3aBegeHun ObuecTtBeHHbIn CoOBET Mo
npodumnaktuke koppynuun. B paHHbin Coset
HeobxogMMoO BBeCTUM nNpodeccopcko-npeno-
[aBaTeNbCKUA COCTaB, COTPYAHWKOB TMpaBo-
OXpPaHUTENbHbLIX OpraHoB, npeacTaBUTENEN
obuwecTtBeHHoCTU. JesaTtenbHocTb CoBeTa bypert
HanpasfieHa Ha MpeceyeHne KOPPYMNUMOHHbIX
3/IEMEHTOB B BbICLLEM Y4eOHOM 3aBeAeHMUN.

Tak e 601bWwoe BHMMaHMe B gaHHoM paboTe
yAensaTb M npodeccopcko-npenosaBaTesibCKo-
My COCTaBy B MpaKTuMKe obecrneyeHnss 3aKOHHO-
CTW, NMpaBOBbIM M OpPraHM3auMOHHbIM OCHOBaM
6opbbbl C KoOppynuuenm B BbICWNX Y4YebHbIX
3aBefeHusX.

Haspena Heo6xo0AMMOCTb B HACTOMYMBOM
06BACHEHUM MONOAEXM, YTO YCMELWHOCTb Ka-
pbepbl BbIMYCKHMKA BbiCLIEro y4ebHOro 3ase-
OEHUS 3aBUCUT He OT CTEMEHW BOBJIEYEHHOCTU
B KOppynuuto, a oT peasnbHON BbICOKOKBannm-
LMPOBAHHOW NOArOTOB/IEHHOCTM.

Hapsay c o6pa3soBaHneM Takne oTpacin, Kak
MeauuUMHa, rocyfapcTBeHHas cnyxba B Poccum
ABMAKOTCA TakKXe BbICOKO KOPPYMMNWUPOBAHHbI-
MU. TONMBbKO KOMIMJIEKCHOE NpPOTUBOAENCTBME
KOppPYMnuuM C WCNOMb30BaHWEM BCEM BIacTu
W BAUSHUSA TOCYAAPCTBEHHbIX W COUManbHbIX
WHCTUTYTOB MO3BOJSIUT CYLECTBEHHO CHU3UTb
ypoBeHb koppynuuu B Poccum B Lenom mn B 06-
pa3oBaHWM, B YaCTHOCTU. m

1. 26 sHeapa 2013 2. cocmosi0cs pacuupeHHoe 3acedanue KOMUCCUU ¢ yyacmuem 00AHCHOCMHbIX AUY, 0MBemcmeeHHbIX 3a ynpasieHue 8
cpepe obpazosanus Azepbaiidicarckoli Pecnybauku // http://news.day.az

2. Backakosa B.E. Cucmema 6opb6bl ¢ kKoppynyuell 8 8bicuiem npogeccuoHasbHoM 06pazosanuu. AkmyasHule npobaemsl npasa u 06paso-
8aHUS 8 YCA08USIX MOOEpHU3AYUU pocculickozo o6ujecmaa. C60pHUK Mamepuanos MexcoyHapooHblX 3a04HbIX HAQYYHO-NPAKMUYECKUX KOHpepeH-

yutl. - Yebokcapwi: YKH PYK, 2012. C. 110-113.

3. Backakoea B.E., l'unbmanos U.H,, lllgeyos H.M. AkmyaavHble npob.aembl 8bicuie2o obpazosarus 8 Poccutickoil Pedepayuu. CocmosiHue u
nepcnekmuebs! pasgumusl 8bicule20 06pa308aHuUsl 8 COBPEMEHHOM Mupe: Mamepuasbl dok1ados MesxcdyHapodHoll Hay4uHo-npakmuveckol KoHge-
penyuu, Couu, 12-13 cenms6ps 2012 200a / I1o0d ped. akademuka PAO I'A. Bepyaasvl. - Coyu: H3dameabcmeo MexcdyHapooH020 UHHOBAYUOHHO20

yHugeepcumema, 2012. C. 129-132.

4. Backakosa B.E., l'unbmaros U.H., llleeyos H.M. Bopb6ba c koppynyueli 8 cucmeme gbicuie2o npogeccuoHabH020 06pa3o8aHust. AkmyasHble
npo6sembl wpucnpydenyuu 8 coepemenHoll Poccuu: coopHuk cmameti no mamepuanam II Bcepoccuiickoll HayuHo-npakmuyeckoll koH@epeHyuu
21-22 mapma 2012 200a / nod ped. H.M. llseyosa. - Howkap-Oaa: MOCH - 000 «CTPHHI», 2012. C. 27-31.

5. Backakosa B.E., T'unomanoe H.H., Illleeyos H.M. Memodwsl 60pbbbl ¢ Koppynuyuell @ cucmeme @blcuie2o obpasosaHusi 8 Pocculickoil
®edepayuu u Pecnybauke Mapuii 1. Mamepuanwt IX MesxcdynapodHotl HayuHo-npakmuyeckoll koHgepeHyuu «Tamuujegckue ymeHusi: akmyass-
Hble npob1eMbl HAYKU U npakmuku» // AkmyaabHule npobaembl opuduyeckoil Hayku. Yacmo 1. - Toarvsimmu: Boascckuil yHusepcumem um. B.H.
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[MpaBoKynbTypHas cpeda Kak 3rieMeHT NpaBoBOW KyNbTypbl
COTPYOHMKOB TaMOXXEHHbIX OpraHoB

Bnagucnas AHgpeesny CABEHKOB

acnnpaHT MOCKOBCKOro rocyjapCTBEHHOMO YHUBEPCUTETA MyTEN COOOLLEHUS

MpaBOKynbTypHass cpeaa SBNASIETCS BaX-
HEeMWuM coumnanbHbiM  (AKTOPOM, aKTUBHO
BAMSIOWNMM Ha CTaHOBNEHWE MpPaBOBOM KyJb-

Typbl COTPYAHWKOB TaMOXEHHbIX OpraHoB
n dopMupyrwmMmMm  nx nNpodeccruoHasnbHy
heaTenbHOCTb.  Bce coumanbHble Cyb6bekTbl

TaMOXEHHbIX OpraHoB, B onpeaeneHHon Mmepe,
SABNSIOTCA OTpPa)XeHMeM CounanbHOW cpeabl, B
06BbEKTMBHbIX peannax KOTOPOM NpoucxoamT
CTaHOB/IEHME MX JINYHOCTHbIX KA4yeCcTB M rpax-
AaHckon no3uumn. CornacHo ®epepasnbHOMY
3akoHy N2 114-®3 ot 21.07.1997 «O cnyxbe
B TaMOXeHHbIX opraHax Poccuinckon ®depepa-
UMK>», [OMKHOCTHBIMW MUAMU  TaMOXXEHHbIX
OpraHoB 4BAAKTCA rpaxaaHe, 3ameliatolme
OO/HKHOCTU COTPYAHMKOB B YKa3aHHbIX OpraHax,
KOTOPbIM MPUCBOEHbI CNeunanbHble 3BaHUA, U
denepanbHbie rocyaapCTBeHHble rpa)kaaHcKkue
c/yxalme TaMOXEHHbIX OpraHoB.

MpaBoBOM CTaTyC TaMOXEHHNKOB 3aKpenJsieH
B C/leaylowmx HOPMATMBHO-MPAaBOBbIX aKTax:
TamoxeHHbIn Koaekc TaMOXEHHOro cotsa,
KoHcTutyums Poccuiickon ®depepaunn, depe-
panbHbli 3akoH Poccuinckon ®depepaumm «O
TaMOXXEHHOM perynuposaHmm B Poccuinckon
depepaumnn>», GegepanbHblii 3aKOH Poccuinckom
®epepaumnn «O cnyxbe B TaMOXKEHHbIX OpraHax
Poccuinckon ®depepaummn», [locTaHOBNEHUSX
MpaButenoctBa P®, MeXBeAOMCTBEHHbLIX U
BEAOMCTBEHHbIX HOPMATMBHbIX akTax. Tak xe
NMpaBoOBOM CTaTyC COTPYAHMKOB onpeaensercs
cneundunkon [esTesibHOCTU, OCYLLECTBSEMOM
TaMOXEHHbIMW OpraHaMm B npouecce rocypap-
CTBEHHOro peryJnpoBaHns BHELWWHEIKOHOMUYe-
CKOWN pesaTenbHOCTMU.

Ho Bce 3T HOpMaTUBHbIE AOKYMEHTbI MOTYT
6bITb yCMewHo peanu3oBaHbl Wb MPU Ha-
V4NN COOTBETCTBYHOLWEN MPaBOKYAbTYPHOWN
cpeabl, a MO3TOMY OHa $SBASETCS BaXHbIM
06bEeKTOM Hay4yHOro aHanmsa. OnpepesieHHble

YCWUANS B 3TOM HanpasAeHUM B NOCNEeAHME rofbl
aKTMBHO NpeanpuHumatoTcs. B wactHoctn, B.U.
3ybpuuknii npoaHanusmposan ¢deHOMeH Mnpo-
deccnoHanbHOM NpaBoBOM KynbTypbl HA COUM-
aNbHO-rpynnoBOM ypoBHe. B pe3ynbTate emy,
Nno HaWeMy MHeHWto, yaanocb chopMynmpoBaTb
BeCbMa TO4YHOE ornpeneneHne, CBA3biBatloLWee
npodeccmMoHanbHyl0 MpaBOBYK KyJabTypy C
dunocodhcko-npaBoBoi KaTeropmen «ana ob6o-
3Ha4vyeHns ocobeHHOCTEN NpPaBOBOro pasBuTUS,
KoTopble (pOpMMPYIOTCA NO4 BO3AENCTBMEM CO-
LMaNbHO-3KOHOMUYECKMNX, MNOANTUYECKUX, AY-
XOBHO-KYJ/IbTYPHbIX, MPOdecCnoHanbHbIX WUHbIX
YCNOBWUIA XWU3HW WHAMBWAOB W ONpenensoT
0CO6EeHHOCTM MX MPaBOCO3HAHMSA U NOBeAeHUS
B NpaBoBo chepe» [1. C. 449].

[aHHOe onpepeneHne MOXHO adanTMpoBaTb
NPUMEHUTENbHO K NPaBOBOW KybType npodec-
CMOHaNbHbIX COTPYAHWKOB TaMOXEHHbIX opra-
HOB. TakuM o6pas3oM, aBTOp CTaTbu Npeanaraer
cnepytlouliee onpeaesieHne: npasosas KynabTypa
COTPYAHMKOB TaMOXEHHbIX OpraHoB 3TO Takoe
COCTOSIHME MX MNpaBOro M HPABCTBEHHOro Co-
3HaHWS, KOTOpoe no3BossieT UM  Haumbonee
3(pHEKTMBHO BbIMNOSHATL COLMANbHO 3Ha4YNUMble
dYHKUMN roCyAapCTBEHHOMO peryampoBaHus
BHELWHE3KOHOMUNYECKOW [AeATeNbHOCTU, W3M0-
)KeHHble B MPaBOBbIX aKTax rocyAapCTBEeHHOro
TaMOXXEHHOro 3akoHoAaaTesbCTBa M HOpPMaTUB-
HbiX TpeboBaHMAX BEAOMCTBEHHbIX AOKYMEH-
TOB.

C [aHHOM TOYKM 3peHns npaBoBasl Kysb-
Typa cybbeKkToB TaMOXeHHON cnyx6bl npea-
ctagnsetr coboii pamanekTnyeckoe eanHCTBO
Cy6beKTUBHOro u O6BbEKTUBHOIO 3/1EMEHTOB
NX NpaBOCO3HaHWS, KoTopoe (opMupyeTcsa BO
B3aMMOAENCTBUM C COLMOKYNbTYPHOMN Cpeaomn
UX nosceaHeBHOro 6biTna U npodeccMoHanb-
HOM pesaTtenbHOCTM. B gaHHOM  KOHTekcTe
COUMOKYNbTYpHasas cpeaa Kak obbekTnBHas

HAYYHbIV OBO3PEBATESb « 8(32) / 2013



OUNnocous

peanbHOCTb (GOPMUPYET HPABCTBEHHO-MPABO-
BOE CO3HaHME CYybbEKTOB TaMOXXEHHOM CNyX6bl
N OOHOBPEMEHHO BOCMPOU3BOANT CUCTEMY
NpaBOKY/IbTYPHbIX OTHOLWEHWA, npeaonpene-
NALWMX COCTOSAHME NMPaBOBOW KyJIbTypbl, CO-
UManbHY 3HAUYMMOCTb U 3(PEPEKTUBHOCTb WX
npodeccmoHasnbHON AEATENbHOCTMW.

JaHHas npaBoKynbTypHas cpeaa npeacraBs-
nseTcs CBOEro poga CouMasnbHbIM 3epKanoMm
KYJbTYPHOM KOHCTPYKUMKW oblecTBa, U B 3TOM
CMbICNe Ky/ibTypa eCTb MHTEeJIeKTyasibHas CTo-
poHa uuBuausaumm [2. C. 12].

MocKkonbKy, aBTOPOM MpaBoBas KybTypa
COTPYAHMKOB TaMOXEHHbIX OpraHoB MO3MuM-
OHUPYETCS KaK ornpeaeneHHoe HpPaBCTBEH-
HO-AYXOBHOE COCTOSIHWE JIMYHOCTU, TO ANS
NpoBeAEHUS HAYYHOr0 MUCCNefoBaHUa AAaHHOMO
aBneHnss Heobxoanmmo 3adukcmpoBaTb onpe-
AeneHHble napamMeTpbl CouManbHOM cpeabl, B
06bEKTMBHbBIX YC/IOBUSIX KOTOPOM peannsyeTcs
AaHHOe coCTosiHMe. Hapsay ¢ 3TuM, npaBoBas
Ky/bTypa COTPYAHWKOB TaMOXEHHbIX OPraHoB
dopmmpyeTcs B npouecce npodeccmoHanbHoOm
cnyx6bl, 3aKoYaloWencs B rocygapcTrBeHHOM
perysnpoBaHnM BHELIHEIKOHOMUYECKON Aes-
TeNIbHOCTU.

Ha cosBpeMeHHOM 3Tane pa3ssutua Poccuin-
ckoro obuwecrtsa, ocobeHHO nocne BCTYMaeHus
Halwero rocyAapcrtBa B TaMOXEHHbIA COH3 U
BO BCeMMpPHYK TOpProBy OpraHusauuio, BO-
NpOCbl perynpoBaHnsa BHELWHEIKOHOMUYECKOM
AesATeNbHOCTU ABNAKOTCS BECbMa aKTyaslbHbIMU.
TakuMm 06pa3oM, MepBbiM KAYECTBEHHbLIM MNa-
paMeTpoM MpPaBOKYNbTYPHOW Cpeabl ABASETCH
o6bekTnBHad HeobXxoAMMOCTb B MOCTOSSHHOM
3 (PeKTMBHOM OCYLUEeCTB/IEHUM TaKoro pe-
rynmpoBaHmsa. [loka cCywecTByeT BHELWHSS
TOProBfs U MHbIE NPOSBNEHNS SKOHOMNYECKOro
B3aMMOAENCTBMSA MeXAY pPasfIMYHbIMKU TrOCy-
AapcTBaMM, Bcerga AoshkKHa MpUCYyTCTBOBaTb
«roCyAapCTBEHHasl pyka», onpegenstowas
OCHOBHbl€ TMpaBwWia M HanpaB/eHUs TaKoro
B3auMoaencTemsl. B gaHHOM ciyyae Takon «py-
KOM» ABNAKOTCSA TaMOXeHHble opraHbl Poccuii-
ckon ®egepaunmn. Jlioboe obwecTBo HyxXaaeTcs
B COXpaHEeHMW W pasBUTMM MpPaBOBbIX WAEN,
KOTOpble MO3BOJISAOT AOCTUYL OMnpeaeseHHOro
COrnacoBaHMs MHTEPECOB Y4YaCcTHMKOB BHELUHE-
3KOHOMMYECKON AessTeNnbHOCTU U rocyaapcTBa.

BTOpbIM KauyeCcTBEHHbIM MapamMeTpoM MpaBo-
KyJIbTYPHOM Cpeabl SBNAETCS Co4veTaHuMe B
Heln ABYX MPOTUBOMONOXHbIX TEHAEHUMA: C
O4HOI CTOpOHbLI, npegoTBpaweHne Hawnbonee
coumanbHO onacHbix gedopmaumin B obnactum
TaMOXEHHOro gena (3akavarwmnxcs B rpybom
HapyLweHNNn YCTaHOBNEHHOrO nopsaka nepe-
MeLleHNs TOBapoOB M TPaAHCMOPTHbIX CPeacTB
yepes3 TaMOXEHHYI rpaHuLy) NyTeM CO34aHuS
aAMUHUCTPaTMBHbIX HapbepoB M ocyLllecTBrie-
HUS MpPaBOOXPaHUTENbHOW AesATeNbHOCTH, a,
C APYrOM CTOPOHbI,- CTPEMNIEHME K CO34AHMI0

cB0O60OAHOMO pblHKA B paMKax EBpA33C.
AHaNUTUKM OTMeYaloT, YTO B COBPEMEHHOM
pPOCCUNCKOM 0bLecTBe NPONCXOANT MaprmHanm-
3aumnsa coumnanoHom cpeabl [3. C. 64]. YBennuu-
BaeTCs nponacTtb Mexay 6oratbiMm n 6eaHbIMU,
MPOUCXOANT OBHMLLUAHME 3HAUYUTENIbLHOW 4YacTu
TpyaocnocobHoro Hacenenumsa. Bce 310 no-
pOXXAAeT pOoCT NMPOTMBOMPABHbIX AESAHWIA, B TOM
yncne u B TaMOXeEHHOW cdepe. TaMoXeHHas
cnyxba, nocpeacTBOM MpaBOOXpPaHUTENbHOM
AeATeNnbHOCTN, Npu3BaHa 60poTbCA C pa3HOro
poAa peunansaMn, BO3HUKALWMMN BCleacTBUE
3TOro HeraTMBHbIMW NOCNEACTBUAMMU.
3adukcmpoBaB MnapaMeTpbl MpPaBOKYAbTYp-
HOW cpeabl N, PYKOBOACTBYSACb MpeaoXeHHbIM
onpeaeneHneM NpaBoBOM KyNbTypbl COTPYAHU-
KOB TaMOXEHHbIX OpraHoB, nepengeM K pac-
CMOTPEHUIO OTAENbHbIX 2/IEMEHTOB COAEPXKaHUSA
nccneayemoro coumanbHoro deHomeHa.

O4HMM W3 3HAUYMMbIX 2/IEMEHTOB B CUCTEMeE
MpaBoOBOW KY/bTypbl COTPYAHWUKOB TaMOXEHHbIX
OpraHoB SBMSETCS UX NMpaBOBOW CTaTycC.

OcCHOBbI NpaBOBOro ctatyca COTPYAHUKOB Ta-
MOX>XEHHbIX OpraHOB W3J/10XXEHbl W 3aKpenJseHbl
B  COOTBETCTBYIOLWMX HOPMATMBHO-MPaBOBbIX
AOKYMEHTaX, BaXHENLMM N3 KOTOPbIX ABNSETCS
®depnepanbHbll 3aKkoH Poccuinckon ®denepaumm
«0 cny»xb6e B TaMOXEHHbIX opraHax». [aHHbIN
3aKkoH npeaycMaTpuBaeT BaXXHEMWYH Hpas-
CTBEHHO-IFpaXxAaHCKylo npoueaypy, CornacHo
KOTOPOW rpaxXAaHWH, NPUHATBIN Ha cnyxby B
TaMOXEHHble OpraHbl, He No3gHee ABYX Mecs-
LeB CO AHSA MPUCBOEHUS eMy MepBOro crneum-
asIbHOro 3BaHUS AO/KEH NPUHATb CAeayoLyto
npucsry:

«KnsHycb npu ocywecTBAEHNUM NOHOMOUYUN
COTpyAHMKA TaMOXEHHOro opraHa Poccuinckoin
depepaumn HeykocHuTenoHo cobnogate KoH-
cTutyumto Poccunckonm ®degepaumn n 3akoHoaa-
TenbCcTBO Poccuinckon ®depepaumm, 3aliumliaTb
3KOHOMUYECKNIN CyBEpPEHUTET U 3SKOHOMU4e-
Cckyto 6esonacHocTb Poccuiickon ®egepaunn,
A06pOCOBECTHO UCMOJHATL CBOU AOIXKHOCTHbIE
obs3aHHOCTU>» [4].

B TekcTe lNMpucarn HoOpMaTUBHO 3aKpenseHsbl
TpeboBaHMA NpaBOKYNbTYPHON cpenbl, B KOTO-
PO TaMOXXEeHHble OpraHbl OCYLLECTBASAIOT CBOKO
hedATenbHOCTb. B nepBylo ovepenb 3T0: 3aKOH-
HOCTb, OTBETCTBEHHOCTb nepej o6WwecTBOM WU
rocyaapCcTBoM, AOCTOMHCTBO, yBaXXeHue u 3a-
wuTa npas 1 cBoboa y4aCTHMKOB BHELLUHEIKO-
HOMMYECKOMN AesaTeNbHOCTU, 4,06pOCOBECTHOCTD,
3awmTa cyBepeHuTeTa Poccuinckomn depgepaunn.

NMpuHeceHWe COTPYOHWUKOM TaMOXEHHOrO
opraHa lpucarn asnseTcd HOpMaTUBHbLIM 3a-
KpenseHneM OCHOB MNpaBOBOM KyNbTypbl Ta-
MOXeHHMKOB. lMpunHoca lMNpucary, TaMoOXeHHUK
OCO3HaHHO 0643yeTca nepea  rocynapcrBoM
pPEBHOCTHO cobntogatb YCTAHOBJ/IEHHbIA MO-
pSAoOK CNyx6bl, AEMOHCTPMPOBaTb NOCTOSAHHYHO
rOTOBHOCTb A06POCOBECTHO BbINO/HATbL AOK-
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HOCTHble 0653aHHOCTN N YECTHO OCYLLEeCTBASATb
COOTBETCTBYHOLLME NPABOMOYMUS.

Takmm o6pa3oMm, npasoBas KynbTypa CoO-
TPYAHWUKOB TaMOXEHHbIX OpraHos, uMeeT
npaeoBOe 3akpensjeHne B psaae HOPMATMBHbIX
AOKYMEHTOB.

BTOpbIM BaXXHeWLWNM AYXOBHbIM KOMMOHEH-
TOM B CUCTEME MPaBOBOWN KYyNbTypbl COTPYAHU-
KOB TaMOXEHHbIX OpraHoB SIBASETCHA MpaBoOCO-
3HaHue.

Mo MHeHuto I'.T. YepHobens, npaBoco3HaHne
dakTnyeckn obveguHsaeT pasnuMyHble Npo-
SABNEHNS LAYXOBHOW, WHTeN/IeKTyasbHOW, COo-
LMaNbHO-MNCUXOSIOMTMYECKOM XU3HU, CBA3aHHOWN
co cdepon npasa [5. C. 216]. OgHako Takoe
onpeaeneHne gBnseTca QopMasbHbIM, CpaBs-
HMBAIOLWNM MPaBOCO3HAHME C MHbIMW BUAAMMU
obuwecTBeHHOro co3HaHusa. C cogepxxaTenbHom
TOYKM 3pEHUS, NPaBOCO3HaHMeE SABNSETCSA COBO-
KYMHOCTbIO CMbICNOBbIX €AWHUL, NO3BONSOWMX
YesioBeKY MbIC/IUTb O COUMAsNbHOM peanbHOCTH,
npexae BCero Kak O paBoBoi cybcTaHumm
obuwectBeHHOro 6bITUS WM TFOCYAAPCTBEHHbIX
BHELUHEOKOHOMUYECKMUX OTHOoWweHun. WNcxoas
M3 3TOro, COTPYAHWKOB TaMOXEHHbIX OpraHoB
AO/DKHA OT/IMYaTh MONOXUTENbHAsA BHYTPEHHSS
MOTMBaALMA MO OTHOLLEHUIO K NPaBOBbIM aKTaM,
JINYHOE corfacme C YCTaHOBJ/IEHHbIMW MpaBo-
BbIMM HOpPMaMM U LEHHOCTAMMU, OCO3HaHue
CnpaBeasIMBOCTU NpaBa U YCTOMYMBbIE HABbIKK
cobnoaeHns 3akoHoaaTeNnbCTBa.

3akoHoAaTeneM npaBoOnNpuUMEHUTEeNto, a B
c/lyyae rocyAapCTBEHHOro  perynmpoBaHus
BHELIHETOProBon  AedATeNbHOCTM  TaKOBbIM
ABNSETCA COTPYAHMK TaMOXEHHOro oOpraxa,
npeaocraBneHa onpegeneHHas ceoboga npwu
MPUHATUN peLleHns U UCTOSIKOBAHUIO 3aKoHa.
Mpn 3TOM BecbMa Ba»XHO He AOMycKkaTb CaMo-
NPOW3BOJSIbBHONO TO/IKOBAHWUS 3aKOHOAATENbHbIX
HOpM, a, TeM bonee, 4EMOHCTpaLUN IMYHOW 3a-
WHTEPEeCOBaHHOCTM B NOAO6HbBIX NPOU3BOJIbHbIX
TOoNkoBaHMAX. Bce pomkHO cnocobcTBoBaTh
TOMY, 4TO6blI KaXablh N3 BapMaHTOB MPUHATUSA
AO/DKHOCTHBIX peLlleHnn COTPYAHMKOM TaMo-
YXEHHbIX OpraHoB sBNs/CA abCoNTHO 3aKOH-
HbIM U 060CHOBaHHbIM. DTO BE€CbMa aKTyasibHO
B cepe TaMOXEHHOro gena, Tak Kak OT OHO
CBSA3aHO C XECTKMMU orpaHmnyeHmnamm u dpopma-
MW FOCYAapCTBEHHOMO NPUHYXAEHUS, 0COBEHHO
B 4acCTu, Kacawwencs npaBoOOXpaHUTENbHOWN
AeATesIbHOCTN TaMOXEHHbIX OpraHoB. B AaHHOM
c/lyyae OT YpOBHSA MNpaBOCO3HaHWUS Kaxaoro
AO/DKHOCTHOMO ivMua BO MHOMOM 3aBUCUT Mpwu-
HMUMaEeMOe UM peLleHune.

NMpaBoCcO3HaHMe [AO/MKHOCTHbIX /UL TaMo-
XEHHbIX OpraHoB, KakK »3/1eMeHT paBOBOM
KYNbTypbl, ABASeTCS OAHMM M3 Hanbonee pas-
BUTbIX YacTen obLecTBEHHOro NpaBoOCO3HaHU,
dopMupyoWanca B YCNOBUAX MNpaBOKY/b-
TypHOM cpegbl. B cdhepe TamoxeHHOro pena
NnpaBoCO3HaHWe cocTaBnseT AYXOBHYK OCHOBY

0eATenbHOCTU, HanpaBfieHHON Ha cobntogeHne
3aKOHHbIX MHTEPEeCcOoB rocyaapcTBa MU y4acTHU-
KOB BHELUHe3KOHOMMYeckon geatrenbHoctn. C
coaepxaTeslbHOM TOUYKM 3peHNs NpaBoOCO3HaHue
TaMOXXEHHMKOB KaK 3/1eMEeHT NpaBoOBOM KYy/bTy-
pbl XapakTepusyeTtcs pa3paboTkon u NnpuMeHe-
HMEM LEHHOCTHbIX OpMeHTauuMin n NpUHUMNOB,
OCHOBaHHbIX Ha HOpMaTMBHO-NpaBoBolk 6ase,
pernaMeHTupylowen [esaTeNlbHOCTb TaMOXeH-
HbIX OpPraHOB W HampasfeHbl Ha peanunsaumio
dYHKUMA TOCyAapCTBEHHOrO peryampoBaHus
BHELUHE3KOHOMMNYECKOW AeATeNbHOCTH.

OddhekTnBHOE pelueHne 3agad, rnocrtasBlieH-
HbIX Mepea TaMOXeHHoW cnyxbon Poccuiickonm
Qdepepaumn npeanonaraeT akTMBHOCTb MpaBo-
CO3HaHMA N ero peanusauuio B YCNOBUAX Cy-
LeCcTBYOLWEN NpaBOKYyNbTypHOU cpeabl. [pwu
3TOM BaXHYI0 pOSib, MOMMMO HOPMaTUBHOIO 3a-
KpenneHus, nMeeT MopasnbHasd 060CHOBaAHHOCTb
0EeATeNnbHOCTU NMPU UCNOMHEHUN AOSKHOCTHBIX
obs3aHHOCTEN.

TpeTbMM AYyXOBHbLIM 3/1IEMEHTOM B CUCTEME
NpaBoOBOM KYNbTypbl COTPYAHNKOB TaMOXEHHbIX
OpraHoB SBMSIETCA UX HPABCTBEHHOE CO3HaHMe.
HpaBcTBeHHas CcTopoHa wuMeeT 6eccrnopHyto
3HaYMMOCTb A9 MOJSIHOLEHHOrO U cripasennn-
BOro pasBuUTUS NpaBoBoi cuctembl [6. C. 48].
[JeAaTtenbHOCTb COTPYAHWMKOB, HanpaBfieHHas
NUCKJTIIOUNTENBbHO Ha peanu3aunto CoObCTBEHHbIX
WHTEPECOB U He yBaXaloLwmnx npasa u csoboabl
YYaCTHUKOB BHELIHE3KOHOMUYECKON aesTesib-
HOCTW, oTAanser obwecTtBo OT NepCcrnekTus
NpaBoOBOro pa3BUTKA.

OCHOBY HpPaBCTBEHHOCTU TaMOXEHHUKOB CO-
cTaBnsaT 6asoBble MOpasibHble NpeacTaB/eHns
0 31e n pobpe, coBectn n yectn. rllocnegHue
Hanbosiee BaXKHbl B CNYy>XXeBHON AeATEeNbHOCTH,
NOCKOJIbKY BNISETCA MOpajbHbIM 3TasOHOM
yesioBeka, KOHTPO/UPYIOWMM ero noBeAeHue,
a TaK Xe npefoxXpaHSawoLWwmMM OT HpPaBCTBEHHOM
perpagaumm [7. C. 110].

HpaBcTBeHHble acnekTbl 3aKpenneHbl B HOp-
MaTMBHO-MPAaBOBbLIX akTax. TakK, Ao3HaBaTenu
TaMOXEHHbIX OpraHoB B CBOEN AeATesIbHOCTU
NCNONb3YIOT YroA0BHO-MpOUECCYyasbHbIA KO-
aekc Poccuinckon depepauunn, rge B yactm 1
CTatbu 17, paHa yCcTaHOBKa PyKOBOACTBOBATb-
CSl 3aKOHOM M coBecTbto [8]. Takmm obpazom,
COBeCTb B AaHHOM cC/lyyae, BbICTyMnaeT OAHMM
N3 perynatopos AeATeNbHOCTM TaMOXEHHWKA B
NpaBoONpUMEHUTENIbHOW NpaKTUKe.

HpaBCTBEHHOCTb NOPOXAAET Y AOIKHOCTHbIX
L, TAMOXKEHHbIX OPraHOB YyBCTBO OTBETCTBEH-
HOCTW 3a TOYHOe cobntoaeHne 3aKoHa 1 BepHoe
€ro WCTOSIKOBaHME B MNpaBONpUMEHUTENIbHOM
npakTuke.

TaknMm 06pa3oM, HPaBCTBEHHOCTb - BaXHbIM
3N1IEMEHT MpaBOKY/bTYPHON cCpeabl COTPYAHMU-
KOB TaMOXEHHbIX OpPraHoB, SABASAKOWWNACS KpU-
TepueM AOoNyCTUMOCTU TeX UM UHbIX A4ENCTBUNA,
0Co6eHHO B TeX c/y4yasx, Korga 3akoHogaTtesnem
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yCTaHOB/IEHA BO3MOXHOCTb YCMOTPEHUS.
MpoBeAeHHbIM aHaNM3 OCHOBHbIX 3/1IEMEHTOB
MpaBOKY/IbTYPHOMN cCpeAbl, B KOTOPON YyHK-
LMOHMPYIOT CYH6BbEKTbl TaMOXEHHOW CNyXb6bl
no3BonseT caenaTb BbIBOA4 O TOM, YTO AaHHas
coumanbHas cpefa, KoTopas Ha OCHOBE 3HaHUMN
M npencrasneHnn GopMmmpyeTt ermTUMHbIE NO-

Bu6nuorpadmueckmii CnMcok:

Ilempos B.C. I[Ipaso u kyabmypa. M., 2010.

W N

10.

BeJeH4yeckmne obpasubl, HOPMbI, LEHHOCTHU, CTe-
peoTunbl U NpaBuaa B OTHOLWIEHUN ciyxebHomn
[esATEeNbHOCTM TaMOXEHHWKOB, perynupytowmne
MX aKTMBHOCTb W MPaBOMEPHOCTb, SBJISIETCSH
OLHUM W3 BaXHEWLWMX 3/1eMEHTOB B CUCTEME
NpaBOBOW KYJIbTypPbl COTPYAHNKOB TaMOXEHHbIX
OpraHoB. m

3y6puykuti B.H. Ouepku no meopuu 2ocydapcmea u npasa. M. 2003.

Copoxkun B.B. [Ipasoco3HaHue 8 nepexodHblii nepuod o6wecmeaenHozo pasgumusi // KypHaa poccuiickozo npasa. 2011 Ne

4. PedepaavHulii 3akoH om 21.07.1997 N 114-®P3 "0 cayxcb6e 8 mamodxceHHbIX opeaHax Poccutickoii Pedepayuu”
5. YepHo6ean I'T [Tonsamue npasocosHanusi. Ezo eudwl // Teopusi cocydapcmea u npaga N2 11 2007.

Ne11.

6. bBatinuszoe PC. Mupogo33peHyeckue ocHO8bI obujepoccutickoll npagosoli udeoaozuu // XypHan poccutickozo npasa. 2001.

7. HeaHoe B.A. Bepa, cosecmb, npagoco3HaHue, 2ocydapcmao. // I[Ipaso u xcustb 1994. Ne6.
8. ®edepasvHblil 3akoH Poccutickotll ®edepayuu «Yeono08Ho-npoyeccyanvHuili kodekc Poccutickoii Pedepayuu» Ne 173-D3 om

18.12.2001 (c usm. u don.).
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MCKycCTBa

O cooTHOLWEHNN 3CTETUKN U prunocodpum

Cepren Hukonaesny BOULIEXOBCKUN

KaHgmaat omnocodckux Hayk, goueHT CaHkT-lNeTepbyprckoro rocyaapcTBeHHOMo

MOPCKOrO TEXHUYECKOro YHUBEpPCUTETA

NHorpa B nuTepaType 3CTETUKY OTOXAEeCT-
BNAKOT ¢ punocodpuen mnckyccrea. C aTon Tou-
KOM 3peHus He COorflacHbl MHOrme COBpEeMeH-
Hble aMepuKaHCKkuMe crneumannctel B obnactm
dunocodumn mnckyccrea [1, c. 14]. UIx MHeHune
OKa3blBaeT B/IMSSHNWE Ha pa3BUTUE COBPEMEH-
HoOM dmnocodmm NCKycCTBa B €BPOMENCKUX U
ApYrux cTaHax. B cBA3M C 3TMM BO3HWKaeT BO-
MPOC O COOTHOLUEHUM 3CTETUKU U dunocodun
MCKYCCTBa.

Npoes pa3paboTKy NOMIOXKEHUN 3CTETUKU Kak
y4YeHus O YyBCTBEHHOM MO3HaHUW, BbiCKa3aH-
Has A.baymrapteHom B XVIII Beke, 6blna umc-
rnosb3oBaHa ans paspabotkn dunocodpumn ms-
AWHbIX UCKYCCTB. B Kypce acteTukn WM.KaHTa,
®.lWwnnnepa, I.lerena n opyrnx Hemeuknx du-
nocodoB 6bn paspaboTaHbl NONOXeEHUA Gu-
N0COPnM U3SALHbBIX UCKYCCTB, K KOTOPbIM OHMU
OTHOCST apXUTEKTYpPY, CKYJbATYpPY, >XMBOMWUCb,
MY3bIKY M M033UI0.

MpeanpyUHMManNMCb NOMNbITKU B 3CTETUKE Bbl-
MTW 3a npefenbl U3YyYeHUS TONbKO M3SLLHbIX
uckycctes. Hanpumep, o.lunnep nonbiTan-
CS OCMbICIUTb BO3MOXHOCTM (HOpMUPOBAHUS
3CTETUYECKOro rocygapcrea. 1o ero MHeHwuto,
noTpebHOCTb B 3CTETMYECKOM rocyaapcTee Mo-
XXET BO3HUKHYTb B UNCTOM pecnybnnke, uncton
LUepKBU, HEKOTOPbIX KpyxkKax. ®.lennnHr nbi-
Tancsa cxoaHbiM 06pa3oM OCMbIC/INTL LEPKOBb
KakK MpouM3BeAeHUs UCKYCCTBa B CBoen dwuno-
CoOPUM MUCKYCCTBA, HO 3TW MAEN HEe NOAYUUIn
pa3Butua B 3CcTeTuke. [.lerenb yTBeEpxaan,
4YTO rocyAapcCTBO He SBSETCSA NpouM3BeAeHueM
nuckycctea [7, c. 285]. B obnactn dunocodpun
MCKYCCTBa BO3HMKIO NpPOTUBOGOPCTBO MexAay
CTOPOHHMKAMMN HEMELKON 3CTeTUKN U CTOPOH-
HUKaMn GpaHLUYy3CKOM MO3UTUBUCTCKON GuUno-
codum ncKyccrTea.

®paHuy3ckme dpunocodbl B XIX Beke paspa-
6aTbiBanM MOSIOXKEHUS HE TOAbKO MO3UTUBMUCT-
CKOM pnnocodpunm nssilHbIX MCKYCCTB, HO U ApY-
X UCKYCCTB, Crieaysl UCTOpPUYECKO Tpaamumu,
KOTOpas HauduHaeTcsa ¢ dumiocodmnm UCKyCcCTBa
OpeBHNX BpeMeH. Tak, HanpuMmep, O.KOHT B
CBOEN NO3UTUBUCTCKOM dumnocodmm UCKycCTBa
CUYMTaeT OCHOBHbIM MCKYCCTBOM MOSINTMYECKOEe
nckyccreo [10, c. 198]. OH MHOro BHMMaHuS
yaenset o06Cy>XAeHMI0 BOMPOCOB COLMANIbHOIO
NMCKYCCTBA, B TOM 4uMC/ie MOPasibHOro MCKyC-
ctBa. [lMo3mtmeucrckaa dunocodmnsa M3ALWHBbIX
nckyccTB 6bina paspabortaHa N.TaHoM [cM. 16].

.-Tapad, KOTOpbIA HaxoausCca Nnog BAUSHUEM
Mo3MTUBUCTCKON dunocodunun, pasnyaeT Wu-
pOKOe 1 y3KOe NoHMMaHue nckyccrea. Lnpokoe
TONIKOBaHME WCKYCCTBa MO3BOJISET eMy OTHO-
CUTb K UCKYCCTBY BCsSIKME n3obpeTeHuns, mMoOMMMo
N3SLWHbIX UCKYCCTB OH pasfinyaeT HeussliHble
nckyccrea. K nocnegHuM oH OTHOCUT nonmTuye-
CKOe NCKYCCTBO, NMpueMbl yrnpassieHus, npuemsbl
CyA0npoM3BOACTBa, NPOMbILWIEHHbIE NCKYCCTBA
nT. A [15, c. 427]. TonkoBaHune dunocodumn
UCcKycctBa B Tpyaax [.Tapaa wupe, 4eM aHa-
nm3 dwunocodpmum mM3SAWHBLIX UCKYCCTB B Kypce
3CcTeTnKK. Takmm 06pa3om, 3CTeTMKa OKasbliBa-
€TCs NpoCTO OAHMM U3 pasgenoB dunocodum
NCKYCCTBA, NMNOCBALWEHHbIM U3YYEHUIO U3SLLHbIX
NCKYCCTB, @ ApYyruM pasgenom cdunocodun umc-
KyccTBa aBnasietTca dumnocodumns HEN3ALWHbIX UC-
KYCCTB unu dpunocodus npmknagHbiXx NCKYCCTB.

A.bypkxapaT, Ha MaenHoe pa3BUTUE KOTO-
poro B CBOe BpeMs MoBAMsN0 NpoTMBO6OPCTBO
CTOPOHHMKOB MO3UTUBUCTCKOW dunocodpun uc-
KycCTBa M HeMeLKOW 3CTeTUKM, Takxke yaens-
eT ocoboe BHMMaHUE BONpoCcaM NoOANTUYECKOrO
NMCKYCCTBa M pacCcMaTpuMBaEeT rocyAapcrBo ano-
X1 Bo3poXaeHus Kak NnponsBeaeHne NCKyccTea
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[3, c. 8-87]. B copgeprxaHme NoaAMTUYECKOro nc-
KyCCTBa OH BKJ/lOYaeT TakXe BOEHHOE MUCKYC-
CcTBO. A.BypkxapAT 3aHMManca nccnepoBaHus-
Mn B XIX Beke, a B XX Beke uccnegoBaHuneMm
BNIMAHMNS UCKYCCTBa Ha rocy4apCcTBO 3aHMMarcs
W.Xel3nHra, mMosTOMy €ero WMHoOraa HasblBaloT
BypkxapaTtoMm XX Beka.

TBOpYecTBO W.Xel3uHra Takxe pa3BuBa-
N0Cb B YyCNOBUAX NMpOTMBOBOpPCTBA CTOPOHHMU-
KOB MO3UTUBUCTCKOMN (PUI0COPUN NCKYCCTBa U
HeMeuKon acTteTukn. OH paccMmaTpuBaeT BAU-
SAHMEe WCKYCCTBa Ha rocygapcreBa C TOYKM 3pe-
HUA CBOEN WUIPOBOM KOHLUENUUW KynbTypbl, a
TaKXXe UrpoBOI KoHUenumn nckyccrea [cM. 17].
NCcKyCcCTBO ABNAETCS BaXXHbIM 31€MEHTOM KY/1b-
Typbl. [103TOMY U3MEHEHUS B KyNbType KacatoT-
CS TaKXe M3MeHeHWit B nckyccree. M.Xel3unHra
yKa3sblBaeT Ha TO, YTO B Mnpouecce ucropuye-
CKOro passutmnsa oblectsa MOXET yCuaneaTbCs
nnn ocnabesaTb BUSIHME UIPOBOro akrTopa
Ha pa3BUTUE KY/NbTypbl. YMEHbLUEHME BNAHUSA
NMrpoBsoro akTopa Ha NOANTUYECKYIO KYNbTYypy,
NpaBoBYIO KYNbTYypy, KOMMEPYECKY0 KYNbTypy,
KynbTypy BeaeHus 60eBbiX AENCTBUN, @ 3HAYUNUT
N UCKYCCTBa, MO €ro MHEHWID, MOXeT NpUBECTH
K Cepbe3HblM HeraTMBHbIM nocneactemsaMm. OH
nMeeT B BMAY BO3HUKHOBEHWE BOMH.

Wccneposanns W.XelsnHra okasanu BAu-
AHME Ha aMepuKaHCKUX crneumanmcrtos B 06-
nactun dunocodpmnm UCKyCcCTBa, B YaCTHOCTU Ha
I.Mapky3e. lMocneaHnin oTMevaeT BaXKHYo posib
MCKYyCCTBa B MHAYCTpManbHOM obectse n gop-
MUPOBaHUM MOCTTEXHOI0rM4yeckoro obuecrtaa.
Mo ero MHeHM0, NOCTTEXHO0rMYecKkas pauu-
OHaNbHOCTb AO0J/IXXHa CTaTb OpPraHOM WUCKYCCTBa
Xun3Hm [11, c. 312]. BmecTte ¢ TeM, .Mapky3e
OTMeYaeT OnacHOCTb MCMONb30BaHUSA WCKYC-
CTBa B BapBapCKuX Lensax.

Bonpoc o rocynapctBe Kak npouvsBeneHum
WCKYCCTBa BbI3Basl AMCKYCCUIO Cpean coBpe-
MEHHbIX POCCUMCKUX CreumanmcTos B obnactu
dunnocodpmn unckyccrea. OgHM M3 yYaCTHUKOB
AVUCKYCCUWM COrfawanumcb C BbllleyKa3aHHbIM
MHeHuneM {.BbypkxapaTa, a Apyrme He cornawa-
INCb C 3TUM MHEHWeM, Kak, Hanpumep, CexuH
.B. Bo3paxan npotuB MHeHUa S.Bypkxaparta,
CCblNasicb Ha MHeHue I.l'erens, o KOTOpoM 6b110
CKa3saHo Bbiwe [9, c. 90-100]. Ha Haw B3rnsaa,
ANS pa3spelleHns AaHHOro criopa nonesHo o6-
patnTtbCa K naeam . Tapaa.

. TapA yka3blBaeT HanpaB/ieHne uccregosa-
HWIN, KOTOPOE NO3BONSAET BbIBECTU hunocoduto
MCKyCcCTBa 3a npegenbl Gpuiocopunm nsswHbIX
WCKYCCTB U pa3BuMBaTb NosoXeHns dpunocodum
Hen3sILWHbIX NCKYCCTB. B Kypce dmnocodumn He-
M3SILLHbLIX MCKYCCTB MOXHO 6yaeT 6onee noa-
pobHO paccMoTpeTb BOMpPOChbl punocodum no-
JIMTUYECKOro UCKyccTBa, puniocodpmnm BOEHHOro
nckyccrea, dumnocodmmn UCKyccTea Cyaonpoms-
BOACTBa, mnocodmm UCKYCCTBaA ynpaBreHus,
dunnocodmn NPOMbIWAEHHbIX UCKYCCTB. B Ha-

cTosillee BpeMs HeT pa3paboTaHHOro cucre-
MaTU4yeckoro kKypca dunocodmm HeusswHbIX
MCKYCCTB, @ TouHee dunnocodun npuKnagHbixX
WCKYCCTB, XOTS WMEKTCH WuccnegoBaHuUs no
pas3nnyHbiM pasgenam dunocodmm npuknag-
HbIX MCKYCCTB M OHW MPOBOAATCH, HauuHasa C
rnybokon gpeBHOCTMW.

Cneuumanuctel no dunocopumn KUCKYCCTBa
YKa3blBalOT Ha CyLWeEeCTBEeHHbI BKAah B pas-
paboTky BonpocoB dunocodun noanuTu4e-
CKOro uckyccrea, ¢dunocodmm BOEHHOro WuC-
KyccTBa, (Ppuiocodpum MCKycCTBa ynpaBieHus,
dunocodmn uckyccrea npuobpeTeHuss B Tpy-
nax gpesHerpevecknx dunocodos: CokpaTa,
KceHodoHTa, MnatoHa, Apuctotens u Apyrmx
dunocodos. CokpaT He nucan dpmnocodhckmx
COYMHEHUI. MO3TOMY O ero B3rasaax Mbl 3Haem
TONIbKO CO C/I0B €ro y4eHMKOB.

BuaHbiM yyeHukoM CokpaTa 6b11 KceHodoHT.
Mo nmonynapHoctn B [peBHeln peumn OH co-
nepHu4yan ¢ [naTtoHOM, KoOTopbi 6bl1 Takxke
ydeHunkom CokpaTta. KceHodoHTa HasbiBanu
ATTnyeckom Myson. Onunpasicb Ha dpunocoduto
CokpaTa, OH 3aHMManca usydeHmem Qunoco-
dun nonmTuyeckoro wuckyccrea, dunocopum
BOEHHOro WCKycCTBa, duaocodpum MCKyccTBa
ynpasneHus, dpunocodpun UCKyccTea 3emsege-
nva. EMy npuHagnexuT nsgaHme nepBon KHUMM
Mo sKOHOMMKe [cM. 5].

naBHoe BHWMMaHue [lnaToH yaensieTr pas-
paboTke nosoxeHun dunocodpnm MCKyccTBa
rocygapCcTBeHHOro ynpasneHus, dunocopun
BOEHHOro nckyccrea n dunocodumn cyagebHoro
WCKYCCTBA, a TakXe 3aTtparmMsaeT BOMPOChl pu-
nocodmun pasfnnMyHbIX BWAOB MNPUKIAAHBLIX WUC-
KYCCTB M U3SLWHbIX UCKYCCTB. 10 ero MHeHuto,
UYTO BCAKOE MCKYCCTBO eCTb NposiBieHne BacTu
n cunbl. OH KPUTUKYET MHEHME cOPUCTOB, CO-
rNacHO KOTOpPOMY roCyfapCTBEHHOe yrpasre-
HME WM 3aKoHOAAaTeNbCTBO MO 6onblier yacTu
obycnosneHo He NpMpoaon, a NCKYcCTBOM [13,
c. 347]. CoducTtbl yTBEPXAANM NPEBOCXOACTBO
TeX UCKYCCTB, KOTOPblE COYETatT CBOK CUY C
CWA0OMN npupoabl, Hanpumep, BpadebHoro wuc-
KYCCTBa, WCKYCCTBa 3eMiiefenus, rmmHactmye-
CKOro UCKyccTBa. BuaHbIM yyeHUKOM [1naToHa
6bin dunocod ApucCToTENb, KOTOPbLIA OTYaCTU
onwupaeTcs Ha Tpyabl MNMnaToHa.

ApucTtoTenb yaenseT [r/1aBHOE BHUMaHue
BonpocaMm ¢unocodmn NOAUTUYECKOro WUCKYC-
ctBa. EMy npuHaanexuT nsgaHue nepson KHU-
rM no nonutuke. MNMonuTnyeckKoe MCKYCCTBO OH
CYMTaeT BbICWMM YNpPaBASOWMUM WUCKYCCTBOM.
NcKycCTBO rocyaapCTBEHHOro yrnpassieHus, no
€ro MHeHu, oNMpaeTcs Ha nNpupoay ntaen [2,
c. 38]. TonkoBaHue MNOAUTUKU KaK WUCKYCCTBa
BO3MOXHOIO A0 CUX MOp UMEET BaHOe 3Haue-
HMe B nosmTnyeckom dunocodpun [6, c. 186-
193].

NckyccTBa noapasfenstoTca Ha yrnpasrsto-
LMe NCKYCCTBA U MOAYMHEHHbIE UCKYCCTBA, Tak,
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HanpuMmep, BOEHHOE WCKYCCTBO W MCKYCCTBO
npnobpeTeHns MOAYMHSAITCA MNONUTUYECKOMY
NCKyCcCTBY. BoeHHOoe MCKYCCTBO MOXeT 6bITb UC-
NoSIb30BaHO Kak CpeACTBO UCKycCcTBa nNpuobpe-
TeHus. K NnoAYMHEHHbBIM MCKYCCTBaM OTHOCATCS
peMecneHHble NCKYCCTBa, KOTOpble BKAKYAKT B
cebsa MexaHn4yeckne NcKyccrea. ApmcroTens 3a-
HUMaCA U3y4YeHUEeM MexXaHUYeCKMX WUCKYCCTB.
EMy gaxe npunucbiBaloT 3HAMEHUTOE COYMHe-
HMe B obnactn punocopumn MexaHMyeckmnx nc-
KYCCTB N0 Ha3BaHMeM «MexaHuyeckue npo-
6nembl», XOTH KPUTUKM CUUTAIOT 3TO COYMHEHUNE
npouseeneHNeM ero Yy4eHUKOB. ITO COYMHEHUE
OKasasno CyLWeCcTBEHHOE BAIMSAHNE Ha NOCNeayto-
Lee pa3BUTME MEeXaHUYECKNX NCKYCCTB.

®.Bb3KOH TakXke Kak M ApUCTOTeNb TEeCHO
yBSI3bIBAET MeXAY Cob0M NCKYCCTBO M MpUpoay.
Mo ero MHeHWIo, UCKYCCTBEHHOE OTAn4yaeTcs
OT eCTeCTBEHHOro He (PopMOW UK CYLLHOCTbIO,
a TO/IbKO CNOCOOGHOCTbIO BAMATL HA ABUXEHUE
npupoaHbix Ten. [4, c. 159]. NckyccTBeHHOe
BO3J4eNCTBME MOXET MNPUBECTU K OTKIIOHEHWUIO
B €CTeCTBEHHOM ABWXXEHUW MPUPOAHOro Tena,
HO OHO He MOXeT MpPeBO3MOYb CWJIbl MPUPOAbI.
MoaToMy, no MHeHuo ®.b3kOHa, BCEM ynpas-
nseT npupoaa, B TOM 4YUCe M MUCKYCCTBOM.
3HayeHue Cua NpUpoabl HarnsS4HO NposBAsSeT-
CS B MEXaHWYeCKMX UCKYCCTBax.

Bubnuorpaduuecknini CNUCOK:

Lud WN =

IIpo6.aemul cospemenHoll HayKu u obpasoearus 2013 Ne 2(16)

T.T066C paccMaTpuBaeT roCcyAapCTBO Kak
NCKYCCTBEHHOE couMasibHoe Teno, Kak npous-
BeAEHWE UCKYCCTBA, CO34aHHOE Ha NpUpPOAHOMN
ocHoBe [8, c. 47]. MoatoMy YHKUMOHMPOBA-
HMe rocyaapcTea, MO €ro MHEHWI, peryaunpy-
€TCA eCcTeCTBeHHbIMW 3akoHamMu. B ycnosusax
NCKYCCTBEHHOI0 COUManibHOro Tesia BO3HWKa-
IOT MCKYCCTBEHHbIE SIMYHOCTU. VICKYCCTBEHHOW
JINYHOCTbIO Ha3blBaeTCa 4esioBeK, YbM Cf0Ba
N AENCTBUA onpeaensatoTcs ApPYruMW NoAbMU.
EcTecTBEHHON NMYHOCTLIO Ha3blBaeTCA 4eno-
BeK, KOTOpbI/A caM onpeaenseT CBOWM CfoBa WU
AencTeuns.

CoBpeMeHHble cneunanuctel B obnactn ¢wu-
nocodmn NCKYCCTBA BbICOKO OLLEHMBAKOT AOCTU-
XeHunsa dunocodpum 60eBbIX NCKYCCTB BocToka
Boobwe u dunocodmn BOEHHOr0 WCKYCCTBA
OpeBHero Kutag B 4yacTtHocTu. Hanpumep,
.FanMapau BbICOKO OLEHMBaeT ApeBHeKuTan-
ckyto dumnocoduio BoeHHOro mckyccrea CyHb-
U3bl, MONOXEHUSA KOTOPOM, MO €ro MHEHMI,
MoOryT 6biITb 3PEeKTUBHO MCNOAb30BaHbl AN
COBEpLUEHCTBOBAHNSA COBPEMEHHOIO MCKYCCTBA
npoaax, WCKYCCTBa MapKeTWHra, WCKycCTBa
ynpasfieHnsi, NCKyCCTBa MeHeaXmeHTa [14, c.
6-10]. P.MnHO pekoMeHAYyEeT pyKOBOACTBOBATb-
CSl B COBPEMEHHOM MeHeaXxMmeHTe dmnocoduen
60eBbIX NCKYCCTB ANOHMKM [CM. 12]. m
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O craTyce Teopun OencTBus

Ceprenn Hukonaesny BOULIEXOBCKUN

KaHgmaat domnocodckux Hayk, goueHT CaHkT-lNeTepbyprckoro rocyaapcTBEHHOMO

MOPCKOrO TEXHUYECKOro YHUBEpPCUTETA

T.MapcoHC paccMmaTpuBan TeOpuUKO AeWn-
CTBMS KaK o06LWecoumnonormnyeckyro Teoputo
M KaK TeopeTMyecKytd OCHOBY MHOXeCTBa
obuwecTBeHHbIX Hayk [cM. 7, c. 455; 8 c. 25].
Ons  obo3HaueHMss TEeOopeTMYECKOM OCHOBbI
MHOXecCTBa O6LWeCTBEeHHbIX HayK MCMNOo/b3YyoT
MOHATUE coumnanbHOM Teopun. Takum obpasom,
BO3HMKaeT BOMPOC O TOM, B Kakol Mepe Teo-
pusa AencTBMSA MOXeT npeTeHAoBaTb Ha CTaTyc
o6LwecoumonorM4eckon Teopmm U B Kakon Mepe
OHa MOXET paccymTbiBaTb Ha cTaTyc obuieco-
unanbHOW Teopumn.

B cBoux paccyxaeHumax T.lMapcoHC B
onpeneneHHoOM Mepe crefoBasl TOYKeE 3peHus
M.A.CopoKMHa, KOTOpbIA nonaran, 4To Couwu-
0/10rMs AO0J/IKHA BbINONHATb CUHTETUYECKYHO,
o6ob6watowyo, MHTErpaTMBHYLD QYHKUMIO MO
OTHOLUEHUID KO BCeM O6LWeCcTBEHHbIM HayKaM
[10, c. 77-92]. NocnegHun Takxe yTBepxaan,
YTO COUMOMOrMS AO0SKHA M3ydaTb Haumbonee
obuine cBOMCTBA B3aMMOAENCTBMSA oAeNn, a
cnefoBaTesibHO U AENCTBUA ntoaen. Takmm 06-
pa3oM, obuiecouunosiormyeckass Teopms MoOXeT
npeTeHaoBaThb Ha cTaTyc obuecounanbHOM TEO-
pun. OgHako npu pa3paboTke OCHOBHbIX MOS0-
XEHUI Teopun aencteus B3rnsaabl T.[MapcoHca
CYWeCTBEHHO  pas3ow/jncb CO  B3rnsaamu
M.A.CopokuHa.

T.MapcoHC B onpeaeneHHON Mepe yumTbiBan
nosmunto O.KoHTa, KOTOpbIM paccMmaTpmBan co-
LMOMOMMNIO KaK counanbHyto Gusnky. YunTtbiBas
3Ty no3uuuio, T.[MapcoHC paeT coumanbHoe
TO/IKOBaHMe 3aKOHa WHepuun, KOTOpbIA A0
3TOro mcrnonb3osasnicsa B dusnke. MN.A.CoOpoknH
KPUTUYECKU OTHOCUJICS K MPUSIOXKEHWNIO 3aKOHOB
dun3nyeckorn MexaHmku ans onmMcaHus B3amMo-
aencreusa mexay nogbmm [10, c. 62]. O.KoHT
pasfnnMyan B COLMOMONMM COUMAbHY CTaTUKy
W couManbHY AWMHAMWKY aHalorM4yHO TOMY,

Kak B M3MKe pasnmyaroT CTaTUKy U ANHAMUKY.
AHanormnyHo atomy T.[lapCoHC NbiTaeTcsa corna-
COBaTb TEOPUIO AENCTBMSA, KOTOpas onucbiBaeT
coumanbHY ANHAMUKKY, C ONUCAHMEM coumalb-
HOWM CTaTWUKM B BUAE COUMANBLHOMN CTPYKTYPHI,
coumanbHoOM opraHmsaumm un 7. 4. CounanbHyto
CTPYKTYpPY OH paccMaTpuBan Kak pe3ynbTtaTt
B3aMMOAEeNCTBUS 3/1EMEHTOB coumanbHoOM
cuctembl. Takumm obpasoMm, obecneuymBanachb
VHTerpauusa npeactaBieHUin O CTPYKType W
aencreun. IxX.Putuep nNUWET, 4TO NpeTeH3un
Teopun gencrtems T.lNapcoHca Ha cTaTyc obuwe-
COLUMONOrnYeckom Tteopum 6bln NOABEPrHYThI
KPUTUKE WM3-3a ero YyBJeyeHnsa BOMNpocaMmu
counanbHoOM cTtaTukm B ywepb paspaboTke Bo-
MpoOCOB coUuManbHOM AMHaAMuKn [9, c. 122].
M.Apuep cuuTaet, npobnema B3aMMOCBA3U
OENCTBUS U CTPYKTYpbl CTasia LUEHTpasnbHOMN
npobnemoii B paspaboTke NonoXeHnn obuieco-
unanbHOW Teopumn, KoTopas pa3pabaTbiBaeTcs
onnpasiCb Ha couuonormyeckme nccnefoBaHms
yesnioBeyeckoro Aencreums. [danbHenwas pas-
paboTka MosioXeHun ob6LwecoumoorMyeckon u
obuwecouranbHOM Teopun wWia No NyTU UHTe-
rpaumu npeacraBaeHUN O AENCTBUU N CTPYKTY-
pe, 0AHaKo, N0 MHEHUO X.PuTtuepa, KOHOANKT
MeXay CTOPOHHWKaMKM CTaTUMYECKOro noaxona
M OMHaMWYeCcKoro noaxoga K OMMCaHWUID CyLu-
HOCTM CouMasbHbIX SIBAEHWUI A0 CUX MOp He
npeogoneH. OH pasinyaeT HECKO/IbKO NOMbITOK
MHTEerpauum npeacrtaBieHUn o AENCTBUM WU
CTPYKTYpe B TPyAax COBPEMEHHbIX TEOPETMKOB.
K 4Mcny OCHOBHbIX Teopui WHTerpaunm
OENCTBUS U CTPYKTypbl [OX.Putuep oTHoCuT
TEOPUID CTPYKTypauum 3.f'maneHca, Teoputo
nons lM.bypabe U HEKOTopble Apyrne Teopuu.
B Teopuu cCTpyKTypauuu 3D.I'maamvHC pasBu-
BaeT npeacTaBfeHWe O AyasibHOCTU, KOTopoe
6bin0 copMynmMpoBaHo B Teopun AOENCTBUS
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T.NMapcoHca. B Teopun AENCTBUS  POpMY-
nvpyeTcs nNpuHUMN  AyanbHOCTU, KOTOPbIA
rnepesoavnku Tpyaos T.[lapcoHca HasbiBalT
NPUHUMNOM BMHAPHOCTKN, XOTS B OpUrnHane Ha-
MMCaHO Ha aHrnckom sA3bike duality. Onupa-
SAICb Ha NPUHLUMN AYasibHOCTW BblAENAIOTCA NATb
nap opueHTaumin aencrteus: apdeKTUBHOCTL U
addekTnBHas HenTpanbHOCTb, ANDEDY3HOCTb U
cneundunyHOCTb, NAPTUKYISPU3M U YHUBEpPCA-
JIU3M, acKpunumsa n AOCTUXKEHUE, opueHTaums
Ha cebsa n opmeHTaumsa Ha KonnekTus. NHoraa
BMECTO napbl OPMEHTaLUun ackpunumsa u 4oCTu-
)X€HWE roBOPWTCS O APYron nape opueHTauui
KayecTBO W pe3ynbTaTUBHOCTb. [lapbl opu-
eHTauMin paccMaTpuBalTCA KakK MepeMeHHble
BE/INYMHDbI.

2.'maaeHc paccMaTpuvBaeT CBOK Teoputo
CTPYKTYpauMn Kak ornpeneneHHblt BKNaa B
passuTtmne coumanbHon Teopun [3, c. 11].. Co-
LMOMOrMYECKYI0 TEOPUIO OH paccMaTpuBaeT Kak
OoTpac/b counanbHOM Teopuun. 3agadya coumnosno-
rMMYecKon Teopun, MO ero MHEHWUI, COCTOUT B
06BbACHEHUN OCHOBHbIX CBOMCTB YeN0BEeYeCcKoro
noeesgeHunsd. 3.fvaaeHC TnMpuU3HaeT BAUSAHKUE
paboT T.[MapcoHca Ha pasBuTUE CcoLManbHOWN
TEOpMKU, HO MbITAETCA YCTPaHUTb HeAOoCTaTKu
ero Teopun gencrems. OH cuMTaEeT, 4YTO B Ha-
cTosiliee BpEMS LeHTP TSXeCTU B pa3BuUTUM CO-
unanbHou Teopum cmectuncs ns CLUA B Espony.
B Teopuu CTpyKTypaummn cpopMyanpoBaH Tesmc
0 AyasibHOCTU CTPYKTYpPbl, KOTOPbIN r1acuT, 4To
CTPYKTYpa SBNSETCA KaK pe3ysbTaToM, TakK U
CpPeACTBOM MpaKTUYeCKnX AeNcTBun. Takmm 06-
pa3oM, paclmMpsaTca NpeacTaBneHns o avasb-
HOCTW, KOTOpble paHee 6binn chopMyNMpoOBaHbI
T.MapcoHcoM. MoHATHe ananbHOCTU D.MMaaeHc
CYMTaET K/YEBbIM B CBON TEOPUWN CTPYKTypa-
UMK, HekoTopsble nonaratT, 4To Takum obpasom
OH MbITAeTCa AMANEKTUYECKN OCMbIC/INTL COOT-
HOLLEHMe CTPYKTYpbl U AeNCTBUS.

NHaye nbiTaeTcss OCMbICAUTbL MpaKTUyeckoe
aencteue MN.bypabe. o ero MHEHUIO, NMpaKTKu-
yeckoe AencTBue onpenensercs COCTOsiHUEM
COLManbHOro nons, a Takxe MMerLnMcs Kanm-
Tanom u rabmutycom venoseka [1, p. 112].. NMog
rabutycomMm noHmmaeTcs cuctema npuobperteH-
HbIX MpeapacrnonoXeHHocTen denoseka. Ka-
MUTasIOM CYNTAETCHA HE TONIbKO 3KOHOMUYECKUIA
KanuTtas, HO N KYNbTYPHbIN, COuManbHbIA, CUM-
BOJIMYECKUn kanuTan. No mHeHuto Ox.Putuepa,
M.Bbypaobe Takxe Kak u 2.MvpaaeHC nbiTaeTcs
OCMbIC/INTb  AMANEKTUYECKYID  B3auMOCBSA3b
CTPYKTYpPbl U AE€ACTBUSA, OAHAKO B €ro no3mumnm
YyBCTBYETCH YK/IOH B CTOPOHY CTpPYyKTypanusma
[9, c. 458-459].

MpeononeHnio yknoHa B CTOPOHY CTPYKTY-
panu3Ma B pasBUTUM COUMaANbHON Teopwuu, no
MHeHuto Ix.Putuepa, cnocobcrsoBann paboThl
MNOCTCTPYKTYpasnUCTOB M MNOCTMOAEPHUCTOB. B
KayecTBe BUAHbIX NpeacTaBUTeNen NOCTCTPYK-
TypanusMa oH HasbiBaeT X.[eppuga u M.dyko.

CyLLEeCTBEHHbIN BKNaa XK.[eppuaa B pasBuTue
counanbHoOM Teopun COCTOUT B 0B60CHOBaHWUMU
NOHATUSA AEKOHCTpyKUMU. [laHHOe noHAaTUe
nepeoHa4anbHO 6bl10 BBEAEHO B COYMHEHUMU
noa HasBaHmem <«O rpammaTonornm», T.e.
NCNO/b30BasioCb MNpPenMyLLEeCTBEHHO B Qwuio-
NOrMn, HO NO3AHee MOHATME AOKOHCTPYKLUKU
CTano MCronb30oBaTbCA TaKXe MO OTHOLUEHWUIO K
coumanbHbIM CTPYKTypaM.

XK.[eppunaga nuvweT, 4YTO TMOHATUE [EeKOH-
CTPYKUWM BBEAEHO B KayecTBe Onno3mumu rno
OTHOLLUEHUIO K CTpyKTypanusmy [cM. 4]. CTpyk-
Typasan3M pacCcMaTpMBaETCA KakK AesATeSlbHOCTb
MO MOHTaXYy KOHCTPYKUMK B BuAE CTabuibHOM
CTPYKTYpbl, @ AEKOHCTPYKUMUA — ITO AesdATesib-
HOCTb MO AEMOHTaXy KOHCTpyKuun. B cBA3mn
C 3TUM TMOHATUE AEKOHCTPYKUMM 4YacTo CBSA-
3blBAOT MNOHATMEM gecTpykumun. X.[Odeppuaa
pasgenseT 3TU NOHATUSA, YKa3biBas Ha TO, 4YTO
OEKOHCTPYKUMSA noayvyepkuBaeT UCTOPUYECKYIO
MHOFOCNOMNHOCTb CTPYKTYpPbl, AOMNYCKaeT no3u-
TUBHOE 3HAYeHWe CTpPYyKTypanmsMma, a AeCTpyK-
LMs OTBEpraeT CTPYKTypasausm.

Ha pa3BuTune coumnasnbHOM TEOpUM NOCTCTPYK-
Typanu3Ma CylecTBEeHHOe B/MSHWME oKasana
KoHuenums MuMkKpodusukm snactm M.dyko. B
COOTBETCTBUM C 3TON KOHLUEeNUMen BNacTHbIE OT-
HOLLUEHWS He NIOKaNn3YyTCa B BUAE OTHOLIEHUN
MexAay rpaxaaHamMm W rocynapcrtBoMm, a npo-
HUKAIOT B CTPYKTYpYy Bcero obuiectsa v npea-
cTaBnaT 3 cebs ceTb B3auMMOAENCTBUSA MH-
OVMBWAOB, B KOTOPOW AENCTBME HaTaslkKuBaeTcs
Ha nNpoTuMBoAenNCTBME. B TOUKax CTONKHOBEHUSA
WHAMBWAOB BO3HMKAIOT o4varn HectabunbHOCTH,
KOH(MNMKTLI, pa3BopaydnBaeTcsa 6opbba B CBA3MN
C BPEMEHHbIM WU3MEHEHWEeM COOTHOLIEHUS Cun
[11, c. 7-48]. CTpyKTypa BAACTHbIX OTHOLUEHWUN
BWAOU3MEHSETCA B COOTBETCTBMU C ANHAMUKOWN
pa3BUTUSA COOTHOWeEHUsa cun. WMccneposaHus
dpaHUy3CKMX MNOCTCTPYKLUMOHUCTOB M AEKOH-
CTPYKTMBUCTOB OKasanaWu BAMSAHMWE Ha pa3BuTue
coumnansHom Teopun B CLUA.

Wccneposanus NOCTCTPYKLUMOHUCTOB 7
OEKOHCTPYKTUBUCTOB MOB/AUAAN TakKXe Ha ocC-
MbIC/IeHMEe CYLLHOCTU MOCTMOAepHa W MNOCTUH-
aycTpuanbHoro obuwectsa. XK.Jlnotap oTmevaer
KPU3MC BENMKUX MPOEKTOB B HACTOsLLEe BpeMS
W yKasblBaeT Ha HeonpeaefneHHoe COCTosHue
obwectea [5, c. 12]. B 3Tux ycnosusix py-
KOBOASLWMM WHCTaHUMAM TPYAHO YMNpasBnsaTb
obnakamm coumanbHoCTW. Ana onucaHusa o06-
NlaKoB COUMANbHOCTM OH WCMOSb3YEeT MOHATUSA
CUHepreTMkn. B ycnoBusax Kpusnca BeINMKUX
npoekTos X.JlnoTap oTMeyaeT NpoTUBOH6OPCTBO
Teopun gencrtema T.MapcoHCa M KPUTUYECKOWN
Teopun OpaHK@ypPTCKON LLKOSbl B CTPEMIEHUN
onucaTb COCTOSIHME N pa3BUTUE COBPEMEHHOIO
obuwecTBa.

C yyeToM npoTtuBobOpCcTBa TEOPUUN AENCTBUSA
N Kputuyeckon Teopum H.JlymaH paspabotan
yCOBEpPLUEHCTBOBAHHbIN BapuaHT Teopuun
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pgencrtems [cM. 6], 0 KOTOPOM NMUCaNoCb paHee
[cm. 2]. H.JlyMmaH KpUTUKYET nocnegoBaTtenemn
T.MapcoHca 3a TO, YTO OHM 60onblue BHUMAHUSA
YAENAT U3YUYEHUIO B3aMMOCBSA3U AENCTBUA U
CTPYKTYpbl, @ HE YCOBEpPLLUEHCTBOBAHWNIO TEOPUM
pencrteusa [6, c. 16]. NMoaToMy BMECTO Teopumn
pencrems paspabaTbiBaeTcsd Teopus CTPYKTY-
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O npeacrtasnenuax C. KapHo, P. Knaysuyca, Jl. bonbumaHa,

M. InaHka o 3akoHax OABWXEHUS TennoBon matepum

NBaH BacunbeBu4 XXYKOB

NHxeHep, 3acnyxeHHbi ceasuct PCOCP

AHHOTaumA. [lpegmMeToM Hay4yHo-aHasanTu-
YeCKoro nccre[0BaHuns SBJISIOTCS rpeacrasrie-
Hus C. KapHo, P. Knaysuyca, Jl. bonbLmaHa,
M. [lnaHka O 3aKoHax [ABWXKEHMWS Tersi0BoM
marepun C LEeb0 KPUTUHECKOro corocrasJsie-
HUSI X C 3MINPUYECKMMU hakTamu, ¢usnye-
CKUMWU KOHCTaHTaMu M 3aKOHaMm COXPaHeHus,
CTaBLUNMU SMINPpUYECKUM akToM. [lpu 3TOM
BbisIBJIEHO HeroHumaHwe wugen C. KapHo wu
@uU3nNYECKor npupoabl 3HTPONuu, Terna0posa
M Tensao0Tbl, OrPaHNYEHHOCTb MEXaHNYECKNX
rpeacTaB/ieHnii, HeroHUMaHune @GU3NYeCcKon
npupoasl TeMmrepartypbl, [MOCTOSIHHON bBoJib-
UMaHa v yHuBepcasibHOUM ra3oBOU MOCTOSIHHOM,
rnoctosiHHou CregaHa-bosibLmMaHa, nocTossHHOM
BuHa.

KnioueBble cnoBa: 7ersiora, 3HTponus, Te-
rnaopoa, remMnepatypa, AaB/IEHNE, N3/TyYEHME.

YpaBHeHMEe COCTOSIHMSA ras3a MOCTOSSHHOWN
maccel p,'V/8 = Const, BnepBble Nony4yeHHoe
C. KapHo (1824r) n onybnnkosaHHoe b. Kna-
nempoHoM (1834r), BblpaxaeT coboi 3aKoH
COXpaHeHus npegenbHol aHTponuu [S] Belue-
CTBEHHOW MaTepun B €é Ternj0BOM ABVXEHUMU.
MockonbKy B 04HOM MoOJie rasa, orpaHU4YeHHOM
06bémom [V, ], conepxuTcs [N,] BeLECTBEHHbIX
MUKpOYacTUL, TO NOAYy4YaeTcs, YTo B CpeaHeM
MUKpoOb6BbEMe [v] ABUXKETCS oAHa MUKpoua-
ctmua ¢ aHTponuen [k], paBHOW OTHOLUEHMIO
[Const/N,]. OTa dm3nyeckasa KOHCTaHTa npea-
cTaBnseT cobon KBaHT SHTPONMU BeLLeCTBEH-
HOW MWKpOYacTULbl B €€ TENJ0BOM ABMXEHUN.
CnenoBaTenbHo, p,* v/8 = K. 3T0 ypaBHeHue
npeacrasnseT cobol 3aKOH COXpaHEeHUs KBaH-
Ta sHTponun KapHo, a dm3unyeckas BenmumHa
[k-8] npeactaBnsetr coboli KBaHT Tennopoaa
KapHo.

KoHeuHo, C. KapHo n b. KnaneipoH He no-
HUMann GU3NYECKUA CMbICST BXOASLWMX B 3TO
ypaBHeHMe BeNMYMH: MaHOMeTPUYecKoro AaB-
nexHua [p,], TepMoMeTpuyecKkon TemnepaTypbl
[6], kBaHTa aHTponun [k]. HO n coBpeMeHHble
dU3NKM 3TO He noHuMalwT. MaHoMeTp u Tep-
MOMETp npeacTaBAstoT COH60M OCHOBHbIE WU3-

MepuTenbHble NpUbopbl B MO3HAHUW ABUXEHUS
Tennosoh Matepuu. Ho dumsmkm mupa A0 Cux
NOp He CMOI/IN NOHSATb, YTO OHU U3MEPSIOT.

C. KapHo npeactaesnsan dusmyeckyo Benu-
ymHy [S-0] Tennopogom. [. Makceenn (1859r)
npeacrasnan  dusnyveckyto BenmumHy [k-0]
Hanbonee BEepOSITHOM KMHETUYECKOW dHepruemn
BeLLeCTBEHHOM MMKpOoYacTuLbl UK dmandeckomn
BE/IMUYMHOM [5m-V, 2] B €€ TenI0BOM ABUXEHUN
W Bblpasuf 3TO ypaBHeHuaAMKM am-v 2 = k-6 n
m-v,2 =k-0. OH onpeaennn oTHOCUTENbHOE
pacnpefeneHne BeLleCTBEHHbIX MMKpO4acTuL,
no wuMnNynbcaM B WX TEMNJ0BOM ABMXKEHUMN
dyHKUMen oTHoweHnsa aHeprui [p2/(2m-k-0)].
lMpn aTom 1. MakceBenn npuHMMan Maccy seule-
CTBEHHbIX MMKpo4acTuy [m], He 3aBucswen ot
CKOpOCTU ABMXeHus. Ho 3To He cooTBEeTCTBYeT
3MNUpUYECKNM akTam.

MOCKOMbKY 3HEpPrnsa Kaxao BewecTBEHHOM
MUKPOYaCTHLIbl COCTABNAET [€], TO COBOKYMNHas
3Heprna Bcex [N,] BeWecCTBEHHbIX MUKPO-
YyacTuu cocTaBnser cymMmy ux [Z™m, v.2]. Tpu
3ToM dmM3nyeckas BenmumHa [m-v2] npeacras-
naet cobon npomsseneHune ABYX (PU3NUYECKUX
BenmuuH [m-v-A] n [f]. ®usmnyeckasa senmumHa
[m-v:A] npeacraBnaer coboli KBaHT Kosnuye-
CTBa MaTepuMu BeWeCTBEHHOM MWKpO4YacTuLbl
[h]. CnepoBaTenbHO, CyMMapHasi 3Heprus
BCEX BEeLLeCTBEHHbIX MMKPO4YaCTUL, COCTaBaseT
[ZM h*f]. SMnuMpuyeckum aKToM sBAAETCA
h = Const Takumm obpasom, 3Ta cyMMa paBHa
dusnueckorn BennumnHe [NA'h'fcp]. lMockonbky,
no onpejenexuto, p,=%€ /v, TO MO 3aKOHY
COXpaHeHUs KBaHTa 3HTponuu KapHo 1/3h'fcp =
k-6. M3 aTOro paBeHCTBa crneayeT, UTO of4Ha U
Ta Xe 3Heprus BewecTBeHHOW MUKPOYaCcTULbl B
€é Tenn0BOM ABMXEHNU 06 bEKTUBHO CyLLEeCTBY-
€T B ABYX paBHOBE/NIMKUX BMAAX, U3MEPEHHbIX
B pasHbix eauHuuax. CneposaTenbHo, Wf - =
(k/h)-8 [1.c.126]. ®nsmdeckas sennumHa [k/h]
npeacrasnseT cobon 4YacToTHO-TeMNepaTypHbIn
3KBMBANEHT [Zj]. [JaHHoe paBeHCTBO onpe-
aensetr duU3MYecKyd nNpupoay U3MepseMon
TEPMOMETPOM BEJIMUMHbLI - TemnepaTypbl. W3
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eCTeCTBEHHOW eauHuUbl TemnepaTypbl Mnanka
cneayert, uto f = (k/h)*8_.-Takum obpasom, 13
3aKOHa COXpaHeHWs KBaHTa 3HTponun KapHo
cnegyeT, 4YTO OTHOWEHWE MaHOMeTpUYecKoro
nasnenusa [p,] K TepMOMETpMYECKON Temnepa-
Type [6] onpegensietca ABYMS (PU3MYECKUMMU
BennunHamu: [k/v] nnm [(h/v)(%4f/8)], npea-
cTasnsowmmm coboir 06BLEMHYID MJIOTHOCTb
KBaHTa 3HTponun. Kak BMAHO, OAHO U TO Xe
COCTOSIHME BeLleCTBEHHOM MUKpo4YacTuubl B eé
Tens0BOM ABUXEHUN, N3MepSeMoe MaHOMETPOM
N TEpMOMETPOM, onpeaensercs ABYMS dyHAa-
MeHTaNbHbIMN  (HU3UYECKMMU  KOHCTaHTaMMU.
Mpn >TOM OTHOLWIEHME ¥ CpeaHen 4acToThbl
konebaHmsa BeleCTBEHHbIX MWKpoyacTul, B
nx TennosoM ABmxeHun [%f ] k Temnepatype
[6] npeactaBnser cobo 4YacTOTHO-TeMnepa-
TYPHbIN  3KBMBANEHT [Zj]. CnepnoBaTenbHO,
TEPMOMETP — 3TO TakOW U3MepuUTesSIbHbIA Mpu-
60p, KOTOpPbLIN U3MEPSIET CPeAHI 4YacToTy
KonebaHn BewecTBEHHbIX MUKPO4YacTuL, B UX
Tenn0BOM ABWXEHUWU. [MOCKONbKY MaHOMeTpu-
yeckoe pAasnieHue [p,] onpeaenserca usu-
veckoi BenmunHon [(h/ v) %f_ ], To MaHomMeTp
TOXEe WM3MepsieT CPeAHIo 4acToTy KosebaHumn
BeELeCTBEeHHbIX MUKpoYacTul, B MX TensoBOM
OBWXXEHUU, HO NpU AAHHOM MUKpPoobbéme [v].
Mockonbky ¢usmyeckas BennydmHa [h] paBHa
usunyeckon sennumHe [(m, /A ) (v /A )'A 2], TO
nonyvaetcs ypaBHeHune p, = ¥%p-f_2:(A3/ v).
B sTOM ypaBHeHUn usnyeckasn senmunHa [A 3/
v] npeacrtaBnseT cobon COOTHOLWEHME MexXAy
CO6CTBEHHbLIM BOJMIHOBbIM 06BHLEMOM cpegHen
BeELEeCTBEHHOW MUKpoYacTulbl B €€ TensoBoM
OBMXXEHUU U cpefHUM MUKpoob6béMOM rasa.
Mpn 3TOM MX oTHoweHue [v/A 3] npeacTasnsaer
cobom uymcno CcobCTBEHHbIX BOJSIHOBbIX 06b-
éMOB CpeHeN BeleCcTBEHHON MMKpPOYacTULbl B
cpeaHeM Mukpoobbéme rasa [A,]. B npeaenb-
HOM COCTOSIHMM OHO paBHO 1. ACHO, YTO B 3TOM
COCTOSIHUW BeLeCTBEeHHblE MMKpPOYacCTULbl Ha-
XOAATCA B MAOTHOM COCTOSIHMW. Mexay HUMKU
HeT, Tak Ha3bliBaéMmoro, csobogHoro npobera;
OHM HaxoAsaTCs B nocsefoBaTesibHbIX COMpu-
KOCHOBeHUsX. KoHeyHo, npeacTtaBneHve o6
naeanbHOM ras3e He COOTBETCTBYET TaKOMy
COCTOSIHMIO. B 2TOM COCTOSSHUM MaHOMETp WU3-
MepsieT usmnueckyto Bennunny [%p f_2]. Ecin
fi,> 1, To dum3snyeckas sennumna [, p ] npea-
ctaBnget cobon nonHoe TennoBOe [AaBJieHue
[p]. CnepoBaTenbHO, MaHOMETP M3MepseT He-
NOAHOE TenJ0BOE AaBfieHne, a NNLWb YacTb ero,
KoTopas npeacrtasnsetr coboli MexaHu4deckoe
AasneHue. lpu aToM duU3nMyeckas BeMUYMHA
[A,"k] npeacTaBnseT coboi sHTponuio cpeaHe
BeELeCTBEHHOW MUKpoYacTulbl B €€ TensioBoM
OBUXEHUU [§J.]. MaHOMeTp — 3TO TaKol naMepm-
TeNbHbIN NMPMBOP, KOTOPbLIN U3MEPSIET MeXaHu-
yeckoe AaBneHue BeLeCTBEeHHbIX MUKpoYacTumL,
B WX npeaesibHOM COCTOSHUM TensoBOro ABU-
XXEHUSA, B KOTOPOM UYMUCNO KBAHTOB 3HTPOMNUMU

cpeaHeln BewecTBEeHHOM MMKpOo4YacTuubl paBHO
eanHunue. OH He n3MepsieT YMCI0 KBAHTOB SH-
Tponuun. CnepoBaTtefibHO, OCHOBHOE ypaBHeHUe
MKT mnaeanbHoro rasa Knaysuyca n ypaBHeHue
COCTOSIHMA naeanbHoro rasa MeHpeneesa-
KnaneinpoHa He COOTBETCTBYIOT peasibHOMY
COCTOSIHUIO MAaeanbHOro rasa. 3akoH [xoyns,
YyTBEPXAAKOLWMA HE3aBUCUMOCTb BHYTpPEHHEN
3HeprumM wnaeanbHoro rasa ot obvéma M Aas-
neHnsa, asnsdeTcsa HesepHbiM. CylulecTBylollee
npeacraeneHme o6 ngeanbHoM rase daktunye-
CKW OTHOCUTCA HE K naeasnbHOMY rasy, a K apy-
roMy COCTOSIHMIO BeELLEeCTBEHHbIX MMKpo4YacTuL
B WX TENJOBOM [ABMXEHUW. Takoe COCTosiHue
ABNSAeTCs npeAesibHbIM, B KOTOPOM YNCSI0 KBaH-
TOB 3HTPONMK CpefHel BeweCTBEHHOW MUKPO-
yacTuubl paBHo 1. 3TO UX NNOTHOE COCTOAHME,
B KOTOPOM OHW HaXOASATCA B COMPUKOCHOBEHUM
mexay coboin, cpegHuin MMKpoobbEM rasa pa-
BEH cOH6CTBEHHOMY BOJTHOBOMY 06bEMY CpeaHen
BeLEeCTBEHHOMW MUKpo4acTuubl B €& TensjoBoM
OBVKEHUMN.

ABTOp KHuUrmn «Temnepatypa» (1981r), no-
naras cfydamHbIM MoOsIB/ieHWE YHUBEpPCabHOMN
razoBoM NOCTOSIHHOM [R] B ypaBHeHun MeHge-
neesa-KnanerpoHa, npeanoXxun <«yMeHbWWUTb
BeMYMHY rpagyca B 8,3157 pasza», n Tem ca-
MbIM UCK/TIOUYUTb 3TY MOCTOSHHYIO U3 YpaBHEHUS
(c.50). MNpwn 3TOM OH coXxaneeT, 4YTO «TaK Moka
He NPUHATO AenaTb M MNOCTOSAHHYI0 R coxpaHs-
0T B Hayke». W3 3TOro BMAHO HEMNOHWUMaHue
aBTOPOM pasHuUbl Mexay TemnepaTtyponm u
3Heprmen.

Takum ob6pa3oM, 3aKOH COXpaHeHUs KBaHTa
3HTponun KapHo dakTuyecku, npu npasBuib-
HOM ero MOHMMaHWK, onpeaensieT MHOXeCTBO
CBOWCTB BELLECTBEHHbIX MWUKpoO4YacTUL B WUX
TEeNJI0BOM ABWXEHUU N Npupoay (PU3NYeCcKnx
BE/IMYMH N KOHCTAHT.

Eweé Bo II Beke gpeBHMI Bpad aneH yuwun,
YTO NekapcTBa HaAo KnaccmduumposaTb Mo
rpagycam. CMmecum nekapcTB WMenu pasHble
rpagycel. CMecb — 3TO TeMnepaTtypa. Ho ¢ Tex
nop HW Bpauyun, HU GU3MKM Tak U He CMOrau
MOHATb, YTO TEPMOMETP W3MepseT CPeaHIoK
yacToTy konebaHuin BeleCcTBEHHbIX MUKpoYa-
CTUL B UX TEMNJIOBOM ABMXEHWUU B rpagycax. B
Tesne 4yesioBeka c TemMnepaTtypon 36,5 rpagycos
BelWeCTBEeHHble MUKpodacTuubl KonebnoTtcs
Co cpegHen 4vactotonm 1,9356287:1013u4. 370
AnanasoH WHdpakKpacHbIX y4yen, MUKPOHHble
BOJIHbI. [TOTOMY-TO YenoBeKy B MHdpaKpacHbIX
nyyax crtaHoBuTcsa Tenso. lpu TemnepaTtype
40 rpapycoB cpegHsass 4actoTa konebaHum
BeLeCTBEeHHbIX MMKPOYacTUL, B Tene 4yenoBeka
noaHnmaeTtca Ao 1,9575073-1013lu, n 310 CTa-
HOBWUTCSA OMNACHbIM A9 XWU3HU. A CTaBMBLUAACS
3ajava onpegeneHus rpajycoBs CMecu Tak U He
6blna pelweHa, x0T ANs 3TOro uesnble Teopuu
co3gasanucb. [Ona eé peweHus TpebyeTtcs
npeacrtaeneHne o Tensopoae v 3HTponuu. Ho
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Tennopoa 6bi1 OTpeLweéH OT HayKu. MHxeHep C.
KapHo ymep B 1832r., TaK U He yCNnblllaB HMKa-
KOro OTK/IMKa Ha cBo paboTy «Pa3MmblwneHns
0 ABMXYLUEW cuMne OrHa M 0 MalimnHax, crnocob-
HbIX pa3BMBaTb 3Ty CUY>», ONYBNKOBAHHYIO B
1824 r., korga emy 6b110 28 nerT.

M. MnaHk (1901 r) B paboTe «O 3akoHe pac-
npeaesneHns 3HeprMm B HOpPManbHOM chekTpe
NU3NYYEHUS» MO UMEBLUMMCHA U3MEpPEHUsIM Bbl-
YNCNA OTHOLUIEHWE YHUBEpCasbHbIX MOCTOSH-
HbiX [h/k], KOTOpoe y Hero okasanocCb paBHbIM
4,866-10°11 c-rpaa. B agpyrom pacuérte, rogom
paHblle, OH BbIYMCNA YHMUBEPCANbHYI MOCTO-
sAHHYlO [a] B popmyne B. BuHa pacnpegeneHums
3HEprum B HOPMasbHOM CMeKTpe Ha OCHOBe
CYLLEeCTBOBaBLNX pe3y/bTaToB U3MepeHUN.
OHa okaszanacb pasBHon 0,4818:1010 c-°C,
n 6blna mMcnosb3oBaHa MM AN onpeaeneHus
eCTeCTBEHHON eAuHUUbl TeMnepaTypbl. TakuM
06pa3oM, MX YUC/EeHHble 3Ha4YeHusa CTannm 3M-
nupunyecknm daktom ewé B KoHue XIX B. M.
MnaHK He NOHSAM MX (PU3NYECKYI0 NPUpoaY W
CMbIC/T UX B3aUMOCBS3M.

N3 3akoHa CoxXpaHeHWs KBaHTa 3HTPONuu
KapHo w© 3akoHa 4acTOTHO-TeMMepaTypHOM
SKBMBANIEHTHOCTW cnejyeT, Yto p.- v = Z°h*6.
Mockonbky h = (m/A):(v/A):A3, TO nonyya-
eTca ypaBHeHue p,- v/A3 = Z-(m/A)'(v/A)6.
dusnyeckas BeMYMHA [u/)\3]J npeacrasnseTr
coboi unMcno cobCTBEHHbIX BOMHOBLIX 06HEMOB
BELEeCTBEHHOM MUKpoYacTuubl B CpegHeM Mu-
Kpoo6béMe rasa BelleCTBEHHbIX MMKpo4YacTuL
[n,]. CnepoBatenbHo, n,"k = Z:(m/A)*(vV/A)* v
[1.c.128; 2.c.61]. OTo paBeHCTBO onpegensier
dusnyeckyro nNpupoay 3SHTPOMUU BeLLeCTBEH-
HOW MMKpOYacTuubl B €€ TensoBOM ABMXXEHUN
[sJ.]. MMeHHO, B TenJIOBOM ABWXXEHUW Belle-
CTBEHHOW MMKpOYacTuLUbl BO3HMKAET 4MuCN0
KBAHTOB 3HTponuu 6onblie 1; B MEXaHNYECKOM
€€ ABMXEHUN SHTPONMSA paBHa OAHOMY KBaHTY
N coxpaHsieTcs nocTtossHHoW BenmnumHom [k]. Ho
3TO KBAHT KOMIMYECTBa MaTepmu BeLLeCTBEHHOM
MUKpPOYaCTULbl B TEPMOMETPUYECKUX eanHMLax
M3MepeHus. DHTPONUSA BeLeCTBEHHOW MWKpPO-
yacTuubl B €€ TennoBOM ABMXEHWU onpeje-
naetcs ogHoMepHon co6CTBEHHON BOJIHOBOW
MNOTHOCTbIO MacCbl, 4YaCTOTOW KosebaHua wu
MUKPOO6BHLEMOM rasa BeLleCTBEHHbIX MWKpPO-
yactuy. MaHoMeTp wu3MepsieT MexaHu4veckoe
[aBJ/ieHMEe; OH He pearmpyeT Ha YMCNO KBAHTOB
SHTPOMUM  BELECTBEHHOMW  MUKpoYacTuubl.
Tennosoe paeneHne 6onblie MexaHU4YecKoro
Aasnennsa. OHO NUWb B npeaene, Korga 4mcrio
KBAHTOB 3HTPOMMU paBHO 1, CpaBHMBAETCHA C
MexaHun4yeckuMM gasneHueM. B naeanbHoOM rase
YMC/I0 KBaHTOB 3HTPOMNWUW BELLECTBEHHOW MWU-
Kpo4yacTuubl M3MEHSAeTCs MNpU OTHOCUTESIbHOM
n3MeHeHun obbéma, AaBneHus, TemMnepaTypbl
rasa. osTtomMy 3akoH [I>XXoyns, OCHOBHOE ypaB-
HeHue MKT ngeanbHoro rasa Knaysuyca, ypas-
HeHne MeHpeneesa-KnanenpoHa, B obuwewm,

HE BbIpa)kalT COCTOSHWE MAeanbHOro rasa, a
NUWb ero npeaenbHOe COCTOSHME BblpaXatoT.

Cnycta okono 40 netr nocne pabotel C.
KapHo, B 1865 r. P. Knayaunyc, BHMKas B naemn
KapHo, TeopeTnyeckn BBEN npeacrassieHmne ob
3HTPONMU U onpegenun eé mamMeHeHme [AS]
dun3myeckon senmumHom [Q/0]. B ero npea-
CTaBNEHUN, DSHTPONUA W 3SHEpPrnus B3aAWMHO
gononHutencHble, 6AnM3kmMe Mo dusnyeckomy
CMbICNy NOHATUA. OH Nucan: «5 HamepeHHo 06-
pa3oBasn C/I0BO SHTPONMSA MO BO3MOXHOCTU 60-
nee nogobHbIM CNOBY aHeprus: obe BennYUnHbI,
Ha3BaHHbIE 3TUMM CNOBaMWN, HACTONbKO 6U3KHK
APYr ApYry no ux uanyeckom 3Ha4YMMoCTHn, 4YTO
N3BECTHOE CXOACTBO B Ha3BaHUAX KaKeTcs MHe
uenecoobpasHbiM». DTO, KOHEYHO, HeBepHoe
npeacrtasnexHune. ChopMmynmpoBaHHble UM [Ba
onpepeneHusa: AS = Q/6mn AU = Q + A oH npea-
CTaBNsaA rNaBHbIMU MOMOXEHUAMU MeXaHu4ye-
CKOW Teopuu TennoTbl — OCHOBHbIMW 3aKOHaMM
BceneHHon. Ctano 6biTb, B ero npeacraBneHumn
AU = 6°AS + A. /I3 3TOro ypaBHeHUs genaetcs
BbIBOA O TENN0BOM cMepTh BceneHHon. U no cen
A€eHb, 3TW NOCTyNnaTbl MPU3HAKTCA OCHOBHbIMMU
3aKoHaMu TepMmoauMHaMmuku. [pu 3ToM npea-
CTaBNAETCA, YTO OHM ABMSAIOTCA CNeaCTBUEM He-
nocpeacTtseHHoro o0606weHnsa aMNnpunyYecknx
daKToB; <«BCE& coaep)xaHue TepMOANHAMWUKMU
npeactaensetr cobon COBOKYMNHOCTb CNeacTBUM
3TUX ABYX Ha4dan».

BmecTe C TeM, aMnNmMpuyecknm pakTom SBNns-
eTcsa obbekTuBHOE cyllecTBoBaHMe cBob6oaHOM
3Heprun (3Heprumn lenbMmronbua) — QyHKUUK
COCTOSIHMSA  TepMOAMHAMUYECKON  CUCTeMblI,
KOTOpas paBHa Pa3HOCTU MeXAy BHYTPEHHEWN
3Heprmen wm npousBedeHWEeM TepMoMeTpuye-
CKOM TeMnepaTypbl Ha aHTponuio: F = U - S*6.
B XMMnyeckon cucreme naMeHeHne 3Ton pusn-
YeCKOW BEJIMUYMHBbI onpenenseT HarnpasfeHue
CaMOMpPOM3BONILHON  XMMUYECKON  peakuuu,
€CNM B KOHEYHOM COCTOSHUM CUCTEMblI OHa
MeHbLlle, YeEM B HAYallbHOM COCTOSIHUWN CUCTEMBI.
TakuMm obpasoMm, B XMMUYECKOW peakumm oHa
nameHsetcsa. OTpuuaTenbHas BennunHa [AF]
- HeobxoauMoOe, HO He AOCTaTo4YHoe yCnoBUe
AN NPaKTUYeCcKoro OCyLeCTB/EHUS TOW Wan
MHOMN peakuumun. [smxylwen npuumHon nwboro
npeBpalweHns ABNSETCS yMeHblueHne cBoboa-
HOW 32Heprmu. DTO O3HayaeT, UYTO peareHThbl
obnapatoT 60nbwen cBob6o4HON SHEPINEN, YeM
MPOAYKTbl M3 HUX, WU KU3MeHeHue cBobogHON
3Heprmm B XOAE CaMOoMpou3BOJSIbHOM peak-
uMn oTpuuaTtenbHO. IMAUPUYECKUM aKToM
ABNSETCH 3aBMCMMOCTb CBO6OAHOM 3Heprum
BELWEeCTB OT MX KOHLUEHTpauumih B XUMUYECKUX
cucrtemax. YeMm Bbille KOHLEHTpaums BeLecTsa,
Tem 6onbwe ero ceoboaHasas aHeprusa. TouHee,
3TO OTHOCUTCA K XUMWYECKUM rMOTeHunanam.
YcnoBue paBeHCTBa HyNO M3MeHeHns ceoboa-
HOW SHEPrum B paBHOBECHOW CUCTEME SABASIETCSA
06WNM, N NMPUMEHNMO K LUMPOKOMY KpYry sB-
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NIEHNN. J1106asi XMMUYeckas cucrema npuxoanT
K paBHoBecuio. OCTaHOBKa peakuum B COCTOS-
HUW paBHOBECUS COOTBETCTBYET WCYHEPNaHMUIO
pasHocTu cBobogHOM 3Heprun. WM3meHeHne
cBob6ogHOM 3Heprnm CBsI3aHO C W3MEHEeHUeM
dun3mnyeckon senmumHbl [S:0] — Tennopoga [Q].
Takum o6pa3oM, BHYTPEHHSAS 3Heprusa CUCTEMbI
[U] onpegensieTtca TennopoioM u csobogHom
aHepruen: U = S'08 + F. Cyaa no sBcemy, P. Kna-
y3Unyc» He uMen npeacrasneHns o6 sTom no-
HATUK. CaM OH Ha3biBan BHYTPEHHIOO SHEPIUI0
"TennoMm, cogepxalimMcs B Tene».

Hapsay c BHyTpeHHeW 3Hepruein n csoboa-
HOM aHeprnen O06bEeKTMBHO CYLWLECTBYIOT 3Hep-
rnsa M'mbbca [G] v aHTanbnusa [H]. Mpn atom G =
H-S6;, H=U+ p, V. NockonbKky p, V,=R"6;
S, = A, 'R, To nonyyaetca ypasHeHune U, - F,
= A,'(G, - F,). CneaosaTenbHO, OTHOLWEHME
pa3HOCTer 3TUX 3Hepruin onpeaenseTr 4nucno
KBAHTOB 3HTPONMU CpeaHen BellecTBEHHOWN
MUKpoYacTMuUbl B €€ TensioBoM ABuxeHun (U, -
F.)/(G, - F,) = fi,. 9To paHee He U3BeCTHbI 3a-
MeyaTesnibHbin pe3ynbtaT. OH CBUAETENbCTBYET
O TOM, YTO BHYTPEHHSAS SHEprus npeacrasnset
cobor TensoByl 3aHepruto, a sHeprmsa mbbca
— MEeXaHW4eCKYyl 3HEepruto, unu npenenbHyto
Tennosyto aHepruio ¢ i, = 1. Mo dunsmnyecko-
MYy CMbICNY BHYTPEHHAS 3Heprus Knaysuyca
npeacraensetr cobor He TENJIOBYK 3HEPruto, a
3Hepruio M'mb6Ca.

M3 gaHHOro onpeaeneHns BHyTPEHHEN 3Hep-
rMmn TepMOAMHAMUYECKOM CUCTeMbl creayeTt
ypaBHeHue Tennotbl Q = S A6 + 6°AS + AF, -
A. dusmnyeckas BenmumHa [6°AS] npeacrasnseTr
cobon Tennoty Knaysmyca, onpeaenéHHyo um
BTOPbIM 3aKOHOM TepMoAMHaMUKK. Kak BUAHO,
OHa cocCTaBfisgeT N1LWb YacTb TEenA0Thl, onpeae-
NéHHOIM ypaBHEHMEM TennoThl.

dusmnyeckas senmumHa [Q/6] npeacrasnser
coboli OTHOCUTENbHYH TEennoTy Mnpu AaHHOMN
TemnepaTtype [0], npuxoaswytocs Ha 1K. OHa
XapakTepusyeT MUCTOYHUKKM obpas3oBaHus OT-
HOCUTESIbHOW TennoTbl B COOTBETCTBMU C ypaB-
HEHWEM TennoTbl — YeTblpe UCTOYHMKA, YeTbipe
pa3Hble NpuynHbl. Mo cBoen usnyeckom npu-
poAe 3TO OTHOLWEHMe TensaoTbl K TeMnepaTtype
npeacraensetr cobon COBOKYMHYK OTHOCUTESb-
HYIO TennoTy BCEX WCTOYHWKOB NpWU AAHHOM
ypoBHe TeMnepaTtypbl. U3 Hero BMaHo, 4To Npu
OAHHOM TennoTe OTHOCUTesNbHas TensoTa TeM
MeHblle, YEM Bbllle TeMrnepaTypHblA YPOBEHbD.
Takum obpa3om, TennoTa Kak TakoBasd Kade-
CTBEHHO pasfinyHa. 370 6bI10 3aMeyeHo U no-
HATO C. KapHo. B ngeanbHoM umkne KapHo pa-
6ouee Tes10 NoOAy4YaeT OT HarpesaTens TenaoTy
npwv BbICOKOM TeMmrniepaType, a OTAAET TennoTy
XON0AMNBHUKY MpPU HU3KOM TemnepaType. Ka-
YeCTBEHHO 3TO MHasa TensoTa; OHa BO3HWUKAET C
MEHbLUMM N3MEHEHNEM SHEPIUN.

dusundeckas sennumHa [Q/AB] npeacrasns-
eT coboli COBOKYMHYI 3HTpONMIO [S], BO3HUK-

Wyl Npu naMmeHeHmn Temnepatypbl Ha 1K. OHa
xapaktepusyeTr cobom UCTOYHMKM U MNPUYUHBI
BO3HMKHOBEHUS 3HTPOMMU B COOTBETCTBUM C
YpaBHEHMEM TennoTbl — 4eTblpe WCTOYHUKA,
yeTbipe npuumHel. P. Knaysuyc He cMmor aatb
KOMIMYeCTBEHHOE oOnpejesieHue SHTponuu W
Bblpa3nTb €€ CBA3b C APYrUMU (PU3MYECKMMHU
BennunHamu. J1. bonbuMmaH onpegenun eé
yepe3 norapndm BEepOSATHOCTU COCTOSAHUSA Ha-
XOASLWErocs B paBHOBECUM OAHOATOMHOrMO rasa
dun3mMyeckon BeAUYUYMHOWN, NPONOPUMOHANLHOM
HaTypasibHOMY norapuvgMy 4ucna BO3MOXHbIX
eé coctoaHun («komnnekcmn») (1877r). B ero
npeacTaB/ieHnun, SHTpPoNua rasa pasHa JdQ/6 =
W 'R InW. Mpu 3TOM norapmdm ymcia BO3IMOX-
HbIX KOMMNEeKcui npeacrasnser coboih ymcno
KBAHTOB 3HTPOMWM BELLECTBEHHOW MMUKpOYa-
cTmubl. B npeacrasneHnn J1. BonbuMaHa, OHO
onpeaenseTcs OTHOWEHMEM TeNI0Tbl K CpeaHen
KWHETUYECKON 3Heprum atoma. DTO ero rmno-
Te3a, obbABNeHHas OTKpbITMEM. Dulnyeckas
BennunHa [w'R] npeacrtasnaetr cobom usm-
yeckyt KoHcTaHTy [k] — kBaHT aHTponmu. Ho
no pusnyeckoMmy cMbiCny MHTerpan bonbuMaHa
- 3TO He 3HTPONUS, a U3MEHEHMe e&; nHTerpan
bonbuMaHa BbipaxaeT U3MeHeHue 3HTponun. B
npeacraeneHmn M. lMnanka (1901r), «3HTpO-
nns obycnoeneHa 6ecnopsakom». Ecnu ycTtpa-
HUTbL «becrnopsaok», TO 3HTPOMUA MCYHE3HET.
DHTponusa [N] ocumnnatopoB onpegensiercs
TeMm 6ecnopsakoM, C KOTOPbIM MOMHAas 3Heprus
pacnpegensercs Mexay otAeslbHbIMKU OCUMNNIA-
Topamu. o ero runortese S, = k-InW + const.
Ho, ecnn mncyesHeT 3HTpoONusA, TO BMecCTe C
HeK MCYEe3HeT U TensoBas 3Heprus. U3 atoro
npeacrasneHus lNnaHka BUAHO, YTO OH He Mo-
HMUMan, 4to dumsmyeckas kKoHcTtaHTa [k] B ero
dopmyne npeacrasnser cobom KBaHT SHTPOMUM.
BHauane M. MNnaHk npeacrasnset aHepruto [N]
OCUMNNATOPOB CYMMOM LENoro 4yucna pasHbIX
KOHEYHbIX 4acTel, 3/eMeHTOB 3Heprun [g].
Mpn 3TOM ero 3HTpPONUS ocumnnaTopa npea-
cTaBnsieTca MM PyHKUMEN OTHOLIEHUS cpeaHen
3HEPrum OCUUNNATOPA K 3/IEMEHTY 3TOM 3Hep-
rum [U/e]: s = k'f(U/g). Ho nocne BBeaeHus
MM B pacCMOTpeHue 3akoHa cMmelleHnsa BuHa o
3aBUCUMMOCTM 3HEPrum MNOJSIHOMO M3JTyYeHus oT
TemnepaTtypsbl, nonaras dS = dU/6, oH npuxo-
AVT K BbIBOAY, 4TO S = f(U/V_). B 3TON (hopMyne
yacTtoTa KosfiebaHnsa OTHOCUTCS YXKe He K oCumi-
NATOpY, @ K TENJ0BOMY M3ny4veHuio. U Tenepb
B CBOEN (popMyne 3HTPOMNMUM I/IEMEHT SHEPrun
[€] oH NpeacTaBnsieT He YacTblo CpegHeEn aHep-
rmm ocumnnartopa [h f], a kBaHTOM Tens10BOro
nsnyyenns [h'v.]. @axkTuyecku npousowna
MeTamopdo3a. B pesynbTaTe NOCTOAHHAs cpea-
HAS 3Heprusa ocuuansaTopa crana nepeMeHHom
BEJ/IMUNHON, 3aBUCALLEN OT YaCTOThbl KosiebaHns
KBAHTOB TenJjoBOro Mu3ny4dyeHusa. <«MCKOMbIN
3aKOH pacnpeneneHns 3sHeprum» OH 3anucan
B Bumae ¢opMysbl, U3 KOTOpPOM cnegyeT, 4To
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u-A 3=h-8n/(e"* - 1).

N3 dopmynbl BMAHO, 4TO 3TO pacnpeaene-
HMWE He 3HEeprun, a Ymcaa KBaHTOB KOMYecTBa
maTepuu [h]. Mo kBaHToBOM rmnoTese lNnaHka,
3TO 4UNCNO He MOoXeT 6biTb MeHbwe 1. Ho 370
YyCNoBMe BbINOJIHAETCSH AUWb B OrpaHUYEeHHOM
AnanasoHe VT/1/3fcp < 3,225. 3Mnupunyeckmnm
dakToM saBnsetrcad ob6beKTUBHOE CyllecTBOBa-
HME KOCMWUYEeCKOro MM-paauounsfniydyeHus Belle-
CTBEHHOW MaTepum C Temnepatypon 2,725K.
Mpy 3TOM MaKCUMYM WU3JIyUYEHUS MNPUXOAUTCS
Ha uyacrtoty 1,604:1011[4; OTHOLWEHME 3STOWN
yacToTbl K % cpeaHen 4vactoTbl konebaHus
BELEeCTBEeHHbIX MUKpPOYacTuL B MX TernjoBOM
ABMXEeHUU cocTtaBnsieT 2,8249328. Takum 06-
pasoM, MakCMMyM HaxoamTcs B6nAM3M npegena
npuMeHuMocTn dopmyibl MNiaHka.

N3 ppyroin dopMynbl, KOTOpasi TOXe Ha3bl-
BaeTca copMynown MnaHka, cneayer, 4to €,_*A°
= n_'h-c2. Kak B1AHO, B ero npeacrasfieHuu,
KBaHTbl TEMNOBOrO U3NYy4YeHUS ABUXYTCHA C Mo-
CTOSIHHOM npeaenbHO 60abWON CKOPOCTbLIO [C].
Ecnn 37O Tak, TO 4YMCNO KBAHTOB HE AOSIKHO
OblTb MeHbwe 1. DTO YC/NOBUE BbINOSIHAETCS
TonbKko npu R, = 2,5012785. Ha 6onee kopoT-
KUX BONHaxX byaeT MeHblUe 04HOro KeBaHTa. Mpu
R, = 1 nonydaetca 0,0447679 KBaHTOB, 4TO
NpoOTUBOPEYUT KBAHTOBOW runoTese lMnaHka.

TakmMm o6pa3oM, Teopus TENNOBOro W3Ny-
yeHus lMnaHka BHYTpeHHe NpoTuBOpedYMBa U
He COOTBETCTBYET ero (usnyeckonm npupose.
dakTnyeckmn nyTém nepebopa pasHbix hopmyn
OH HaWeén ygadHyl annpokcmmauumio. B dumsn-
YecKor npupoae TensaoBOro M3syvyeHus Belle-
CTBEHHOW MaTepuum OH He cMor pa3sobpaTbcs.
Tennosble MpoLecChbl U SHTPOMUSA UHbIE.

OTHOWweHneM TennoTbl K WU3MEHEHUI TeM-
nepatypbl [Q/AB] Takxe onpegenserca wu
TennoéMKoCTb BellecTBeHHon matepun [C]. C.
KapHo paccMaTpuBan WMMEHHO TensI0éMKOCTb,
He NpeacTaBnss, YToO 3TO TO XKEe caMoe, 4To U
3HTponusa. Ho, He noHuMasa dusmyeckyo npu-
poay sHTponuu, P. Knay3anyc nsobpén gna Heé
cneumasnbHbIn 3aBOpPaXMBaKOLWMA TEPMUH. DH-
TponNusa uAaeanbHOro rasa onpeaensercs yepes
€ro TennoémMKOCTM Mpu MNOCTOSSHHOM O06LEMe
[C,] v nocTtosiHHOM aaBneHun [Cp]. Mpu 3TOM
nonyvatorca ase ¢dopmynsl S - S = Cn, +
R'n ;

. = C,ng + R'n, B KOTOpPBIX C = C, +
R. CnepoBaTenbHO, TENTIOEMKOCTb M MOSIAPHbIN
KBaHT 3HTpONWUM aaAUTUBHLI, OAHOPOAHbI.
KoHeuHOo, du3nkn, He noHmMmas uanyeckyto
npuUpoay YHMBEpPCanbHOM ra3oBoi NMOCTOSAHHOM,
He NpuaatT 3HavyeHusa aTomy dakTy. OTHOCK-
TeNbHble U3MEHeHUs TemnepaTypbl, 06béma u
AABMeHMS B MAeanbHOM rase TaKOBbl, YTO WX
cooTHoweHune [n,/(n, - n )] paBHo 1. Hecmo-
TPA Ha TO, 4TO ypaBHeHuMe MeHaeneesa-Kna-
NnempoHa He OoTpa)aeT WU3MEeHEHMEe SHTPONnuK
BELeCTBEHHOW MUKpoYacTuubl B €€ Tens0BOM

OBWXEHUW, ero npoao/KalT npeacTaBnsaTb
ypaBHEHMEM COCTOSAHMSA naeanbHOro rasa. Ho B
OEeNCTBUTENbHOCTU NpU U3MEHEeHUU TeMnepaTy-
pbl, 06bEéMa 1 aaBneHnsa COCTOSIHUE naeanbHOro
rasa U3MeHseTca nHave.

MO 3aKOHY COXpaHEHUS KBaHTa 3HTPONUMU
KapHo 3HTponusa ogHoro mons nobbix Belle-
CTBEHHbIX MWKpo4YacTUL B WX NpeaenbHOM
COCTOSIHMW TEenJsI0oBOro ABWXKEHUSA COXpaHseTcs
MOCTOSIHHOW BESINYNHOMN, paBHOW yHUBepcasb-
HOM ra3oBoi noctossHHon [R]. CnepoBaTenbHoO,
npn W3MeHeHWU p[JaBrieHns u obbéMa OTHO-
CUTENbHO nNpeAesibHOro COCTOSHUA Pa3HOCTb
MeXAy 3HTPONWen npu NOCTOSHHOM AABfIEHUMN
W SHTpOMMEN Npu NOCTOsiHHOM 06béme [C - C|]
COXpaHseTCca MNOCTOSHHOW BEMYMHON, paBHOM
SHTPONMK B NpeaesbHOM cocTtosiHuM [R]. Takum
obpa3oM, peasibHO 3HTPONUSA He MOXeT b6bITb
MeHbLlle e€ BeNIMYNHbI B NpeaesibHOM COCTOSIHUMN
[R] ogHoro mons. MoatoMy npeacraBneHus B.
HepHcTa 1 M. MNnaHkKa o CTPEMAEHUN SHTPONUMN
K HYJTt0 MPpU YMeHbLUeHNN TeMnepaTypbl (TpeTbe
Ha4yasno TepMOAMHAMMKMN) HE UMEKT 06BHEKTUB-
HbIX OCHOBaHWN.

C. KapHo, nonb3ysacb MoAaenbio Ternsopoaa,
Jokaszan o06bekTMBHOe cylecTtsBoBaHWe Mpo-
nopumn Q/Q, = 6/6,. B npeacrtasneHun as-
TOpa yKasaHHOMW KHUMM «TemnepaTypa», «3Ta
mMoAenb AO0/IKHa 6blia NpMBOANTL K KAaKOMY-TO
COOTHOLUEHMIO, BblpaxkalolleMy CcOXpaHeHue
rMnoTeTMYecKoM TennoBOW >XWAKOCTU. Moaenb
6bina 6bl npuemnemon, ecnm 6bl BbINOAHANOCH
cooTHolweHune Tnna Q = Q,» (c. 82).

Ho 2Tn Henenble AOMbIC/bI aBTopa He Co-
OTBETCTBYIOT npeactaBneHnam C. KapHo,
dakTMyeckn usspawasa ux. B npeacrasneHum
C. KapHo, TennoTa onpenensieTcs U3MeHeHneMm
3HTponuu Tennopoda [AS], YMHOXEHHbIM Ha
MOCTOSIHHYO TeMnepaTypy Tennopoaa [0]. MNo-
CKONbKY B uMkne KapHO M3MeHeHue 3HTponuu
OANHAKOBOE MpW pasHbiXx TemnepaTtypax, 1o C.
KapHo He MoOr He nMoHuMMaTb 3TOro, Kak npea-
ctasndetrca astopy. C. KapHo nucan o Tenno-
poge [S:0], naMeHeHne KOTOPOro nopoxaaer
TennaoTy, 4Yero He MOXEeT MOHATb aBTop. IDTO
TensaoBas 3Heprus, a He «runoTeTmyeckas Te-
njaoBas XuWAKOCTb», Yero He NOHMMaeT aBTop.
TennoBas MawmnHa KapHo nepeaaeT U3MeHeHune
SHTPOMMU OT HarpesaTens Npu NOCTOSAHHOMN Bbl-
COKOM TemnepaTtype XOn0AUAbHUKY NPpU MUHU-
MasibHO BO3MOXHOM MOCTOSIHHOW TeMnepaType
B 3aMKHYTOM UMKNE W3MEHeHWs Tensopoaa.
JTa KHura «TemnepaTypa» 4BnseTcd cBuae-
TeNbCTBOM TOro, 4to He Tosibko P. Knaysuyc,
HO M COBpeMeHHble (U3MKN elé He MOHAIN
rnybokune naen C. KapHo.

CoBpeMeHHble  dU3MKKM  yCBOWMAW  npea-
cTaBneHne P. Knaysuyca o TOM, 4YTO «Korga K
rasy noasBoAuTCA Hebonbwas nopumsa Tenna
[AQ], To S BO3pacTaeT Ha BE/IMYMHY, PaBHYIO
AS=AQ/6». Ho 3TO HeBepHOe onpeaesieHune.
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PeanbHO He BCA TenaoTa NnepexoanT B U3MeHe-
HWe 3HTPONUK.

CywecTBylOoT npeacTaBNeHUs O TOM, 4TO
SHTPOMUIO MOXHO ONpeaennTb BeINYUHOMN,
KOTOpas «0CTaETCa NOCTOSAHHOM Npu agmabatu-
yeckoMm npouecce». OaHAKO OHa He U3MeHseTCs
He BO BCAKOM aanabaTtnyeckoM npouecce. ITO
NPOUCXOAUT TONBbKO B UMKIe KapHO C M303H-
TponuiiHon aagnabaTton.

Mo 3akoHy CrtedaHa-bonbumMaHa noBepx-
HOCTHas NAOTHOCTb MOLHOCTU n3ny4veHns abco-
JIIOTHO 4YépHoro Tena onpepenseTcs popmynon
€ = 0°6% Tpu aTO0M nocToaHHasa CredaHa-
bonbuMaHa [0] npeactasnsieTca U3nYecKomn
BennunHon [(n2/60)-k*/(h3-c2)]. dusmyeckumn
CMbIC/T 3TOW BESINYUHBbI HDU3BUKKN HE MOHUMaIOT.
Ousnyeckyro npuvpoay Wu3MepsieMon TepMo-
MEeTPOM BEe/INYMHbI OHW TOXE He MOHMMAIOT.
Ho ¢dwusmueckan senuunHa [e] npeactaBnsder
coboli MOBEpPXHOCTHYK MJIOTHOCTb MOLLHOCTMU
TEN0BOro U3y4YeHUs.

Mockonbky k/h = ZJ.; h/c2 = m-T, T0 nony-
vaetcst, 4to 0 = (2n°/15)*Z¢* (h/c2). U3 aTOrO
paBeHCTBa cnenyeT, 4to dusnyeckas npupoaa
noctosstHHon CrtedaHa-bonbuMaHa onpegens-
etcsa puU3M4YecKon Npupoaoir MMmnysbca Macchl
m-T = h/c2.

M3 3akoHa cMeweHuns BuHa cnepyeTt, 4TO

6 = w/A__. CnenosaTesibHO, MONy4YaeTcs, 4To
€At = (2n°/15)'Z% w*h/c2. Tockonbky
Z'W = C, TO MOny4aeTcs ypaBHeHue €. (A ¢/

c.J“) = (27°/15) h/c2, n3 KoToporo cnenyeT, 4To
s A /cJ.2 = (2n5/15)'h-cj2/c2, [JaHHoe ypaBs-
HeHMe BblpaxaeT cobon 4YMCIO M3yyaeMbliX
KBAHTOB KOJiIM4ecTBa MaTepun, KOTOpOe paBHO
(2n°/15)*(c/c)?, a ypaBHeHue g°(A /c)3 =
(2n°/15)"D, (c/A.) - nsnydaemyio mMaccy.

Takum obpasoMm, Tennosas MaTepus - 3TO
ocoboe cocTossHMe mMaTepuu, B KOTOPOM B3au-
MOAENCTBYIOT BeLleCTBEeHHble MMKpOYacTuLbl B
TEn0BOM ABMXEHUU C KBAaHTaMM UX TEMJ0BOro
N3Ily4EHUS MO 3aKOHY COXPaHEHUS MOMEHTOB
3HeprMn B3auMMOAENCTBMS TENJ0BOWN MaTepum
h-c, = k:6"A . ®akTyeckn 3To 3aKkoH KapHo
(k)-BuHa (w)-Mnanka (h)->Kykosa (c)). Mpu
3TOM BO3HMKAIOT crneunduryeckme CBoncCTea Te-
NJ0BOM MaTEPUMU: NOCTOSHHAsA CKOPOCTb TemnJsio-
BOrO ABWXEHUS MaTepumn [cj], KBaAHT MOMEHTa
3HEeprumM B3aMMOAENCTBUA TEMNN0BOW MaTepumn
[k-w], 4acTtoTa konebaHuss KBaHTa TeEMJOBOW
MaTepun %f = c/A , KBaHT KonuyectBa Te-
naoBoi matepun h = m_-c-A_, Macca KBaHTa
Tennoson matepun m_ = k'6/c2. Tennopoa
[k-0] He aBnseTcs MmaTepuen, HO NpeacTasnseT
cobol ogHO M3 eé CBOWCTB — TENJIOBYI 3HEp-
rmo. Takmm obpasom, C. KapHo npeactasnsan
Tennopoa He matepmen (KMAKOCTb UM KaKoM-
TO0 dnong), a Tennoson aHepruen. OH nyydwe
MoHMMan @uU3NYecKyr npupoay TenaoBOWn
MaTtepun, Hexenun P. Knaysuyc, J1. bonbumaH,
M. MnaHK 1 coBpeMeHHbIe PU3NKMU.

Mo Avarpamme TennopogHoro umkna KapHo
MPOUCXOAUT nocneaoBaTeflbHOE U3MEHeHue
Tennopoaa S-6 > S,-6 » S,-8, > S-6, > S-6.
Mpwn 3TOM NpU NOCTOSHHOM TeMnepaType Harpe-
BaTens M3MEHSeTCA SHTponua Ha +AS, 3aTteM
MpW NOCTOSHHOWM 3HTPOMUU U3MEHSETCS TeMmne-
paTtypa Ha -AB, 3ateM Npu NOCTOSSHHOW TeMmne-
paType XOosoAuSIbHUKA MU3MEHSAeTCs 3HTPOonus
Ha -AS, 3atreM npu MOCTOAHHOW 3SHTPONUMK
M3MeHseTCs Temnepatypa Ha +A6. DTum 3a-
BEpLUAETCA TennopoaHbli unkn KapHo. Takum
obpa3oM, cHadana npoUCXoauT YBEeNn4YeHue
TensopoAa HarpesaTeneM Mnpu OTHOCUTESbHO
BbICOKOW TeMmnepaTtype, 3aTeM MpouCXOoauT
YMeHblUeHne Tensopoaa XOs0AUNIbHUKOM MNpu
OTHOCUTENIbHO HU3KOW Temnepatype. [lpu
TOM X€ WU3MEHEHUWU SHTPONMUM No abConTHOMN
BE/IMYMHE WM3MEHEeHWe Tensopoja nosyvaeTcs
MeHblwe. CnepoBaTenbHO, HarpesaTeslb YyBe-
nvumBaeT KonmyecTtBo Tennopoaa 6onblle,
YeM yMeHbLUAeT ero xonoamnbHuK. Bo3HukaeTt
pa3HOCTb B UBMEHEHMWN KOIMYECTBa Tensopoaa.
N3MeHeHWe KonnyecTea Tensopoaa BOCMPUHU-
MaeTCs Kak nposiBieHmne TensaoTbl n paboTsol.

O4Hako nHTeprnpeTaTopbl HE NOHUMaT du-
3NYeCcKy NpMpoay 3TOro TenJopoaHOro uuknia
KapHo. ABTOp B yKasaHHOW KHure «Temnepa-
Typa», «nonpasngas» pasmbiwnedma C. KapHo,
yTBEpXAaeT, uUTo, ecn NpeacTaBnsaTb PasHOCTb
TeMnepaTyp KaK pa3HOCTb YPOBHEN, TO posib
najatroLllen Xmakoctu - Tenjaopoga - wurpaet
pa3HOCTb 3HTPOMNWM B Hayane M B KOHLUe npo-
Lecca, a He KONIMYeCcTBO Kakon-To cybcrtaHumu,
nepeHecéHHON paboymm ra3om OoT HarpesaTens
K XosioamnbHUKYy (c. 85).

Cyas no Bcemy, aBTOpP He MOHMMAET, 4TOo
TenaopoaA - 3TO He <«KONMYECTBO KaKon-To
cybcTaHumm, nepeHecéHHom paboynm rasom ot
HarpesaTensd K XONOAWbHUKY>», U He najato-
Wasa XWAKOCTb, W He TensoTa, a KOoJM4ecTBO
TennoBol aHeprun. HarpeeaTtenb coobLiaeT pa-
6oueMy rasy TensIOBYIO 3HEPruto, yeenmumeas
TeM caMblM TENNOBYI 3Hepruo pabodyero rasa
NyTéM yBESIMYEHNS €ro SHTPOMNUN A0 COCTOAHUSA
[S,]. HacTtb nonyyeHHOM OT HarpesaTesia Tenso-
BOW 3Heprnm pabouunin ras nepegaeTt Xoa04nnb-
HUKY NYTEM YMEHbLUEHUS Ha CTOJIbKO Xe CBOeW
3HTpPONMMK, HO Npu 6onee HM3KOW TeMnepaType.

B npeacraBneHnn aBTopa, OT HarpesaTens
K XONOAWMbHWUKY nepefaéTcsi 3HTPoOMnus, a He
Konuyecteo Tersa. [lonaras, 4to C. KapHo
3TOro He 3Han, OH paccyXaaeT 3a Hero: ecnu
B UMKIe nepedaéTcsd KOMMYECTBO Tennopoaa
(3HTpOMUMK), TO 3Ty BEAUYMHY HAAO YMHOXWUTb
Ha pa3HOCTb TeMnepaTyp HarpesaTesnsd U Xosno-
AVnbHUKA. W fanee coxasneeT, UYTO «BCE-Takwu
MoZenb TensiopoAa Cnactu HaMm He yaaértcsa»
(c. 89), nockonbKy B HeobpaTMMbIX NpoLueccax
SHTPOMUA HE COXpaHsAeTcs, U eé Henb3s 0To-
XKAECTBAATb C TEN/IOPOAOM, KOTOPbIM HE A0/IKEH
HW co34aBaTbCA BHOBb, HM mMcyesaTb beccnen-
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HO. W BBIHOCUT CBOM NPUIrOBOP: «C TEMJOPOAOM
NMPUXoaAnTCa BCE Xe pacnpoctutbca» (c.89).
BoT Ha Takmx M NoAob6HbLIX AOMbICNAX (PU3MKHK
pacnpaBunmce ¢ Tennopoaom KapHo B XIX B. A
BeAb KHUra «TemnepaTypa» BbinyleHa peaak-
LMOHHON KoNnnernen, B coctaBe KOTOpow 6bi10
7 akageMukoB un 5 uyneH-kopp. AH. Tensnopoa
KapHo npeactaBnser cobon TennoBas sHeprus
[S:0], a He sHTponua [S], Kak aBToOp MbITaeTcA
npunucatb npeacrasneHuto KapHo. OH «pac-
NpocTunca» ¢ Tensopoaom KapHo, He noHmnmas
Toro, 4yto du3amyeckas BenmumHa [S:-0], ko-
TOpPYK OH mucnonb3lyeT B uukne KapHo (c.84),
npeacraenser cobom 3TOT Tenaopoa, W caMm
umkn KapHo Ha agwuarpamme [S:0], npeacras-
naet cobon mopenb Tensnopoga. TeM caMbIM OH
«pacnpocTuUaCsS» C BO3MOXHOCTbIO MOHMMAaHUSA
dhun3myeckon Nnpupoabl Tenaopoaa v TEMIOThI.
C. KapHo nonb3yeTcs noHATUSAMM Tennopos,
TeMnepaTypa, TenjoTa, paBHOBecue Tensaopo-
0a. Y Hero HeT MOHATUSA SHTPOMUU U SHEPTUN.
PasHoCTb TeMnepaTyp HapyllaeT paBHoBecue
Tensopoaa. Tennopos MepeHoCUTCs B Ha-
NpaBNeHUN CHUXEHUS Pa3HOCTU TemnepaTyp,
BOCCTAHOB/IEHNS ero paBHoBecus. Kak oH pas-
MbILWAAA, «TO, YTO TeMnepaTypa razoobpasHbiX
XKNAKOCTEN MNOBbLILAETCHA NPU CKATUM U MOHMXKA-
€TCHA NMpu paspexeHuun, ecTb pesysbTaTt onbiTa.
BoT BepHoe cpeaCTBO M3MEHATb TeMnepaTtypy
Ten n HapywaTb paBHOBecue Tennopoaa CTosb-
KO pas, CKOMbKO B3AyMaeTcs, NoCpeaCTBOM
OAHOro M TOro Xe Tena». B ero npeacrasneHun,
KOSIMYECTBO ABWXKYLLUEN CUMbl Tensa <UCKo-
YMTEeNbHO onpeaensieTca TeMmnepaTtypamu Ten,
MeXAy KOTOpPbIMM B KOHEYHOM CYETE MpOU3BO-
ANTCA nepeHoc Tensiopoga». MNMpuHuunel KapHo:
TeMnepaTypa rasa Ao/XHa 6bITb NepBOHa4vasb-
HO KaK MOXHO BbllIE, a OXN1aXXAeHNe KaK MOXHO
6onbwe, «4t0bbl NOAYUYMTL 6onblIOE NageHue
Tennopoga». lNepexoa ot Hambonee BbICOKOWN
TemnepaTypbl K Haubonee HU3KOM <«[OJIXKEH
MPoOMCXoanTb OT yBenumyeHus obbvéma». ITO0
TpebyeT 60nbWIOro n3amMmeHeHms o6véma m NAoT-
HOCTU. A 370 TpebyeT nepBoHa4anbHO BbICOKO-
ro gaeneHmsa mnu 6onbworo o6véma B KOHLeE.
B npeactasneHnn C. KapHo, «xonogHas BoAa
X0N04AMNbHUKA NOrMOWaeT, B KOHEYHOM cyeTe,
TensopoA, NOAYYEHHbIN cropaHuem». Tenno-
poA NepexoauT OT ropsyero Tena K Xon04AHOMY
Teny, BOCCTaHaBAuBas CBOE paBHOBecCHe,
KoTopoe 6b1/10 HapyweHo ropeHuem. C. KapHo
pasMbiwnan: «4ytobbl Harpetb Kakoe-nmbo
Teno, Hago MMeTb bonee Té€nsoe Teno, 4tobnl
ero oxnaautb - 6onee xonogHoe. Heob6xoanmMo
OTHSATb TenaopoA y NepBoro U3 3Tux Ten, ang
nepeagaym BTOPOMY 4yepes3 MNocpencTso npoMe-
XXYTOUYHOrO BewecTea. DTO-TO M O3Ha4vaeT BOC-
CTAaHOBUTb WKW, MO KpawHen Mepe, CcTapaTbCs
BOCCTAHOBUTb paBHoBecue Tensopoaa». W3
3TUX pasMbIW/IEHUA BUAHO, YTO M3MEHEHUNE KO-
nvyecTBa Tenaopoda M3MEHseT Temnepartypy,

U3MEeHeHWe TeMmnepaTypbl CBSA3aHO C U3MeHe-
HMeM kKonuyectsa Tennopoaa. OH pasnuyan
TennopoA v TennoTy. Mo pusnyeckomy cMbicny
Tennopoa KapHo npepctasnset coboi tenno-
BYIO 3HEPrUi0, U3MEHEHNE KOTOPOWN MnopoXaaeT
Tennoty m xonoa. Ho 6e3 MaTteMatnyeckoro
Bblpa)KeHMs TenaoBbiX HGU3NUYECKNX BESTUYNH U
B3aMMOCBA3EN MexAy HUMKM pasmbliwneHus C.
KapHo paloT oCHoBaHWS ANs HeoAHO3HaYHOWM
nHTepnpetauum ux. W3 ero pasmbiieHui
MOXHO MOHATb, YTO XON0AHasa BoAa XON0AWb-
HMKa NorsowaeT BeCb Tenaopoa, Noay4YeHHbIn
cropaHmeM. Ho onpegeneHve Tennaopoja npo-
n3BedeHneM 3HTpoONMuM Ha TemnepaTtypy [S:0]
Cpa3y e WUCKYaeT 3Ty HeonpeaenéHHOCTb U
HEOAHO3Ha4YHOCTb B uMkne KapHo Ha anarpam-
Me [S'0]. ToT daKkT, 4TO SHTpPONMS MaeanbHOro
rasa M3MeHseTCcs B 3aBMCMMOCTW OT Temnepa-
Typbl, 06b€Ma 1 AaBfeHus, CBUAETENbCTBYET O
TOM, 4YTO ypaBHeHne MeHgeneesa-KnanerpoHa
He BblpaXaeT COCTOSHME uAeanbHOro rasa, a
3aKoH [Xoyns ABASeTCs HEBEPHbIM, OCHOBHOE
ypaBHeHne MKT wunaeanbHOro rasa BblpaxaeT
NIULWb MexaHWn4yecKkoe AaBfieHNE N He BblpaXxkaeT
YMCMO KBAHTOB 3HTPONMW B TEMIOBOM [ABU-
XXEHUWN BelleCcTBEHHbIX MWKpo4dacTuu. Btopoe
Hayano TepMoaMHaMmkn Knaysuyca, onpeje-
nsoulee BCHO TensoTy TObKO U3MEHEHUEM 3H-
Tponuu, siBNsieTCs HeBepHbIM. B unkne KapHo
KONMYEeCTBO Tennopoaa U3MEHSEeTCAa He TONbKO
NyTEM M3MEHEHWS SHTPOMUU MNPU MOCTOSHHOWM
TeMnepaTtype, HO U NYTEM MU3MEHEeHUs Temne-
paTypbl MpW MNOCTOSAHHOW 3HTponuu. Kpome
TOro, KOM4YecTBO TEMAOTbl CBSA3aHO C paboTon
N M3MeHeHMeM cBobogHOM 3Heprum (3Heprum
FenbMronsua). TpeTbe Ha4yano TeEPMOAMHAMUKM
HepHcTa un MNMnadka, yTeBepxaatllee, 4To TeMne-
paTypa M 3HTpPONMA CTpeMAaTcsa K abCcoNoTHOMY
HY/t0, ABNSAETCA HEBEPHbLIM. DTO NMPOTUBOPEUNT
06beKTMBHOMY  CYyLLeCTBOBaHMIO (QyHAAMEH-
TanbHbIX duamnyeckmnx koHctaHTt [k], [h], [cJ.],
[k*w], [0'w*], KOTOpbie HEe MOryT obpaTuTbCs
B HY/lb, MOKa CyLEeCTBYeT BelleCTBeHHasa maTe-
pus. BewecTBeHHas MaTepus ncyesaeT TONbKO
NpY aHHUIMAAUWK, MPU MOHMXEHUU Temnepa-
TYpbl — HE UcyesaerT.

Ecnn C. KapHo BnonHe onpenenéHHo pas-
Aenan Tenaopoa M TennoTy, TO COBPeMEHHbIe
dU13MKM BCE eLLé He MOoryT TBEpAO onpeaennTb-
CA B 3TOM Bonpoce. B npeacrasneHun asTopa
KHUMM «TeMnepaTtypa», <«BefIMKMM 3aKOHOM
npupoAabl Mbl AOMKHbI CYMTaTb TOT haKT, 4TO
Tenno Bcerga nepeTekaeT OT ropsyero Tena
K XxonogHoMy» (c. 20). B npeacrtasneHun C.
KapHo, nepetekaeT He TennoTa, a Tenaopoa, u
B Tesie He TenjoTa HakanaMBaeTcs Kak BoAa B
BeApe, a YBeNMYMBaeTCs KOIMYEeCTBO Tenaopo-
Ja. B Tene peanbHO CyLlecTBYET Tensopoa, HO
He TennoTa. YKasaHHbI aBToOp YTBEPXAAET, UTO
«Tenso Te4yéT BCcerga Tak, 4ytobbl TemnepaTypbl
BblpaBHMBaNuCb, 4Tobbl CUCTEeMa nepexoauna
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B COCTOsIHME TennoBoro pasHoBecus». Ho C.
KapHo pa3sMbIWisan uHade: «noaydeHue ABu-
XEHMUS B MapoOBbIX MallMHax BcCerga CornpoBo-
XAaeTcsd OAHMM 06CTOATEeNbCTBOM, Ha KOTOpoe
Mbl AO/XHbl 06paTuTb BHMMaHue. DTO 06CTO-
ATENbCTBO €CTb BOCCTAHOB/MIEHWE paBHOBECUS
Tennopoja, TO ecTb rnepexoga Tennopoaa oOT
Tena, TemnepaTtypa kotoporo 6onee nnm MeHee
BbICOKa, K APYroMy, rae OHa Huxe». ABTOp,
He MoHMMasa pU3NYeCcKyl npupoay Tennopoaa
KapHo, oTBepraeT Tennopoa, 1 BblHYXAEH npu-
6eratb K Tensote. HO 3TO pasHble CBSA3aHHble
Mexay cobon dusmueckme BenNYUHLI. ABTOP
yTBEpXAaeT, 4To Moaenb Tennopoaa KapHo
«He BblAEepXuWBana WCNblITaHWUS, Korga Aeno
Kacanocb 3akoHa coxpaHeHus». Ho Bonpekwu
3TOMY YTBEpXAEHWUI0, uukn KapHo BrosHe u
OOCTOMHO BbIAEPXUBAET 3TU  <UCMbITAHUSA>».
M3 pasmbiwneHnit C. KapHo He cnefyeT, 4To
Tennopoa — 3TO XWAKOCTb, MU OH He CBS3aH C
ABVXKEHWEM BelleCTBEeHHbIX MUKpOYacTuL B UX
TEenI0BOM ABMXeHUU. DaKTUYeCcKn ero pas-
MbILULNEHUSA O TennopoAe, a He O Tenne, Kak
NpeacTaBNAT MHTepnpeTaTopbl. ABTOP KHUMM
«TeMnepaTypa» yTBepXaaeT, 4YTO <«nepeHoC
Tenna ans Hero 6bln «nageHuMeMm Tensopoaa»
(c. 33). Ho 310 He cooTBETCTBYET pa3Mbiliie-
Huam C. KapHo. B ero npeacraBneHmnm nepeHoc
W nageHwe Tennopoaa — OAHO M To xe. pwu
3TOM OH MO/Jb30BasICA OMbITHbIMX AaHHbIMW 06
N3MEeHeHUN TenN0EMKOCTM rasa npm U3MEHEHUN
ero nJOTHOCTU, He uMesa npeacTaBneHns 06
3HTpOMNUU. YTBepXxaas, 4YTO <«BCe OnbITbl A0-
Kasanu, 4YTO Tenso BO3HMKaeT B pe3ynbraTte
paboTbl», yKa3aHHbIA aBTOp A€Aa€eT JIOXKHbIN
BbIBOA O TOM, UYTO «TEOpUS HEYHWUUYTOXMMOro
Tennopoaa He BepHa U Ao/KHa 6biTb 3abbiTa»
(c. 38). 310 cBMaeTenbCTBYET O HEMOHMMAHUN
UM TOro, YTO U3MEHEeHMe Tensopoaa SABMSeTCA
WCTOYHWKOM U Tenna, n paboTbl, N N3MEHeHUs
BHYTPEHHEN 3Heprnm BCAKOro tena.

Tennota 06bIMHO MpeacCTaBNSETCS XaOCoM,
6ecnopsagkom. Ho B TennoBor matepumn 6onblue
bU3NYECKMX KOHCTAHT, HeXenu B Apyrmx Buaax
matepuun: R, k, w, o, ZJ., oF (k*w), (o"w*). Ux
dun3myeckmin cmbicn pusnkam HesegoMm. MoTomy
W NpeacTaBAseTca MMKU TensioBas Matepus xao-
coMm n 6ecnopsakoM. Ho B TensI0BOM ABUXEHUN
MaTepumn dakTUdeckn nposBnsgeTcs eé BeyHoe
n 6ecKkoHevyHoe ABMXEHHUE.

O6blyHO TeMmnepaTypy MpeacTaBNsAlOT Ben-
UMHOW, NPONOPUMOHANLHOW CcpeAHel KUHEeTU-
YEeCKOW 3Heprnm BeLLeCTBEHHbIX MUKpOYacTumL,
B MX TEnnoBOM ABWMXeHUUW. HO 3Ta 3Heprus
nponopuMoHanbHa cpegHen vactote Koneba-
HUS 3TUX BELLECTBEHHbIX MUKpOYacTuL,. TeM He
MeHee, OU3MKM HUKAK He MOryT MOHSATb, 4YTO
TeMmnepaTypa — 3TO CpefHss YacToTa konebaHuns
BeLeCTBEeHHbIX MUKpoYacTuL, B MX TeEns0BOM
asumxkeHmun. Mpu atom 1K=2,0836738 10101y,
MpeacraeneHms o6 abconoTHOM Hyne TeMmne-

paTypbl HaBesiHbl HEMOHMMaHMEM (U3NYeCKon
npupoabl TemnepaTypbl. HWXHMM npeaenom
TepMOANHAMMNYECKOW WKasbl YCTaHOB/IEH abco-
JIOTHbIW HyAb. [1pn 3TOM TPOMHON TO4YKE BOAbI
COOTBETCTBYET TemMnepaTtypa 273,16 K (To4HO)
n gasneHue 609 MNa. CnegoBaTtenbHO, B TpOK-
HOW TOUKe BOAbl CpefHAs 4vacTtoTa konebaHus
BeLWEeCTBEeHHbIX MWKpo4YacTul, onpeaensemas
paseHctBoM %f =78, paBHa 1,7075289-1013
Nu. Kak BUAHO, NpU CHMXEeHUN TeMnepaTypbl Ha
273,16 K cpegHsas yactoTta konebaHuin Bele-
CTBEHHbIX MUKpOYacTuLl, OCTaéTca ewé o4yeHb
6onbwon. N BCcskne npeacraBneHmss «o Hyne-
BbIX KOebaHmnax» aBnsaTCa naogom daHTasmim
nosHatowero pasyMma. Hynesasa abcontoTHas
TeMnepaTypa BeLeCTBEHHbIX MUKPOYaCT1L, B UX
TENnsI0BOM ABMXEHUU peasibHO He CyLllecTBYyeT.

N3 3sMNMpuMyecknx 3aKOHOB COXpaHeHUs
KapHo » BuHa cneayeT, 4TO MaHOMeETpuYeckoe
JaB/ieHMe BeLeCTBEHHbIX MWUKpO4YacTUL B WX
TEnnoBoM ABUXeHun [p,] onpeaenserca ¢u-
3udeckon BenuunHon [¥p -f 2/f,]. B TpoiHoil
Touyke [3He] TepMoMeTp NMOKa3biBaeT TeMnepa-
TYpy 2,57:10-3K. CnegoBaTtesibHO, CPeAHSAS ya-
cToTa KonebaHui BelleCTBEHHbIX MUKpOYacTuLy
B 3TOM COCTOSisHMM cocTaBnset 1,6065124-108
lNy. Kak BMAHO, A0 «HYyfeBbiX KonebaHnmn» ewé
oyeHb paneko. [lMpu 3TOM MaHOMeTpu4yeckoe
nasneHue coctasnset 34,44 atMm. CHUXeHune
TeMnepaTypbl NpeKkpalaeTcs nNpu AOCTUXEHUN
npeaesibHOro COCTOSHUSA, B KOTOPOM OTHOLLEHUEe
MaHOMETPUYECKOro [AaBfieHMs K OAHOMepHOWM
MAOTHOCTM MaccChbl BEWECTBEHHOW MUKPO4YacTu-
usl [p,/p,] cTpemuTca Kk csoemy npegeny. MNpu
3TOM Macca KBaHTa [m_ ] onpeaensercs Gusn-
YyecKkon BeIMYMHOMN [k'e/ch]. Mpn CHMXEHUN
TeMnepaTypbl TenjoBas Macca BeLleCTBEHHOM
MUKpPOYaCTULbl He MOXET WCYE3HYTb, PaBHO
KaK n TemnepaTtypa.

OMnmpuyecknm @dakToM saBAseTca obbek-
TUBHOE CYyLLeCTBOBaHME KOCMMYECKOro Tenno-
BOr0 ABWMXEHWUS BEeLLeCTBEHHbIX MMKpoO4YacTuL
Cc TeMmnepatypoh 2,725K. CneposaTenbHo,
cpenHsas 4vactota konebaHus ux cocTaBnseTr
1,7034033:1011 [y. Tak 4TO U B NpenesbHo
XONI0AHOM KOCMOCe (KOCMWYECKOM XOn04AWMb-
HWKE) OYeHb AaNeKo OT «HYJIeBbIX KonebaHnmn».

Takum 06pa3om, B TENsIOBOM ABUXEHUU Be-
LWEeCTBEeHHbIX MUKpO4YacTUL UX TepMOMeTpuye-
CcKas TeMnepaTtypa u MaHoOMeTpuyeckoe agasne-
HMe onpeaensiTcs Ux cpegHen nnm Hambonee
BEPOATHOM 4YacTtoTon KonebaHusa. [lMpu 3TOM
cpenHsas Jacrtota KkonebaHumsa BelleCTBEHHbIX
Mukpouactuy [f_] onpenensietcs dopmynon
[3(c/c..) v, ], @a Hanbonee BepoaTHasa yacroTa
konebanuna [f] - ¢dopmynon [2(c/c )v. 1.
Nx MOXHO onpeaennTb, WU3MEpPUB CKOPOCTb
OBWXEHUS U 4acToTy KonebaHus uamnm TONbKO
O/IMHY BOJIHbl KBaHTa TEMJ0BOro M3Jy4YeHus B
COCTOSSHUM C MaKCUMasibHOM W3ay4daTesibHOM
CNOCOBHOCTbID BELLECTBEHHbLIX MWKpPOYacTUL,.
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M3 3TMX COOTHOWEHUN (HU3NYECKNX BENNYMH
XOpoLWOo BWAHO, 4YTO TennoBas MaTepus onpe-
AenseTtca eAuHCTBOM CBOMWCTB BeLEeCTBEHHbIX
MUKpoYacTul, B WX TEMNNOBOM ABMXEHUU W
CBOWCTB KBAHTOB TEM/I0OBOr0 U3JTy4YEHUS UX.

Ha >3Tolh ocHOBe TepMOMeTpu4YecKyto LiKa-
Iy MOXHO MOCTpOUTb B sforapvdMmyeckom
mMacwTabe OTHOCUTENBHO TPOMHOM  TOYKM
BOAbl, B KOTOPOM cpefHsa yactota KosiebaHuin
BELEeCTBEeHHbIX MUKpOYacTul B MX TernjoBOM
ABUXEHNU [fcp] paBHa 1,7075289°1013 [y, a
HaTypanbHbIn norapudm [0]. Mo Takon wkane
eAnHnUa M3MepeHua onpenensieTcs MHTepsa-
JIOM 4acToT, OTHOLUEHME KOTOpbIX paBHO [e] -
OCHOBaHMIO HaTypasbHOro norapmndma (Henep).
Mo Takon wkKane MU3MepSaTCA OTHOCUTESbHbIE
YPOBHM TeMnepaTypbl. [pn 3TOM XapakKTepHble
TOYKKM npeactasnsaoT cobolr TpomHaa Touka
renna -11,5816 Hen, noBepxHocTb ConHua, ns-
Nydawuwasa ceeTtoBble nyuun, +3,1222851 Hen,
a TakXe MexAy HMMW TO4YKa 3aTBepAeBaHus
3050Ta +1,5884796 Hen, TOYKa KMNEHUS BOAbI
+0,311044177 Henepa, TOYKa KUMEHUA KUC-

Bu6smmorpaguyecKuil CHucok:

nopoaa —1,1087 Hen, MMPOBOIM MNOJIOC X0104a
-4,6077 Hen.

3apgava [aneHa 3akl4yaeTcsas B TOM, 4TO
CMellMBaHWe pa3/InyHbIX NeKapcTB B onpeae-
NEHHbIX NponopuMsax onpeaenseTr CBONCTBA
cMmecu. Kaxabln Bug nekapcrea obnagaer onpe-
AenéHHbiM TennopogoM [Q]. Tennopoa obna-
haeT agauTUBHbBIM CBOMCTBOM. Mo3TOMYy 06Wmi
Tennopoa cmecu [Q] onpeagensieTca CyMMOWM
TennopoA0B COCTaBHbIX BUAOB nekapcTs [2NQ ].
MocKoNbKy Tennopoa onpeaensercs npousse-
[leHneM 3HTponuKn Ha Temnepatypy [S-6,] u 3H-
Tponus obnagaet aAAUTUBHBLIM CBOMCTBOM, TO
Temnepartypa cmecu [0_,] onpeaenseTtcsa cpeaHe
B3BELUEHHOM TeMnepaTypon Mo OTHOCUTESIbHOM
SHTPOMNWUK COCTaBHbIX BUAOB nekapcTs [ZNQ/S].
B npeacrtasneHun Manena, nekapcrea obnaga-
IOT TENJIOTBOPHLIMW CBOMCTBAMW. DTN CBOMCTBA
onpenensawTCcs cpegHen 4yacTtoTton konebaHus
BELLECTBEHHbIX MUKPOYaCTUL, CMeCcU. TaK u4To,
oTBepraa Tennoposg KapHo, pu3MKM MUpa He
MOryT pewnTb MHOMOBEKOBYHO 3ajady, NocTas-
JNIEHHYI0 ewé APEBHUM FPEKOM. m

1. HU.B. )Xykoe. C6opHuk Hay4Hblx pabom no ¢pyHdameHmasavHol ¢usuke u kocmosozuu. OAO «HIIIl «Ilpasda Cesepa».

Apxanzenvck.2009. 237 c.

2. H.B. XKykoes. [lonemuka no eonpocam ggyHoameHmanvHol usuku u kocmosozuu ¢ peasmugucmamu. OAO «HIIII «IIpasda

Cesepa». Apxaneenvck. 2010. 208 c.
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Tennodgunandeckas mogesnb 4119 KOXN

Cepren Opbesny MAKAPOB

acnupaHT Bonrorpagckoro rocygapCcTBEHHOIO YHMBepcuTeTa

BBeaeHme. T[lpun pacdetax 6e3onacHoro
YPOBHSI TEMJIOBOr0 BO34ENCTBMSA Ha O6MOTKaHb
»XenaTesibHO MMeTb AaHHble MO Ha4dalbHOMY
pacnpeesieHno TemnepaTypbl Npyv 3a4aHHOWN
TeMnepaType oOKpyXawwen cpeabl. Haxox-
AEeHWe TaKoro pacnpegesieHuMs CTajKuBaeTcs
C onpeAeneHHbIMXU TPYAHOCTSAMM, TaK KakK He-
06Xx04MMO yunTbIBaTb psa crneumduyecknx ans
XMBbIX TKaHel (aKTopoB, TakKMX KakK MUKPO-
umpkynaums kKposu (nepdysuns), KIeTOYHbIN
MeTabonusMm, Hanuume 6MonorMyeckmx mexa-
HM3MOB TepMmoperynsaumu. Onsa paga tennodpu-
3MYeCKMX NapaMeTpoB, Takux Kak nepdysus,
TEennonpoBOAHOCTb, TepMuyeckas anddysus,
HanpeHbl 6bonee MnAnM MeHee HageXHble CNOCO-
6bl 3KCMepuMeHTasIbHOro onpeaesieHns 3Tux
BeNMUMH ans 6moTtkaHen [1][2]. YTo kacaeTcs
NJIOTHOCTM UCTOYHWMKOB Tensa, TO uMeromecs
AaHHble No psay 6MoTKaHen oNnCbIBatOT TONbKO
yCpeaHEHHY0 MeTabonmyeckyr CoCTaBnsio-
LYK WUCTOYHMKOB. B pgaHHoM paboTte onwucaH
pacyeTHbI MEeTOo4 HaXOXAEHUS MIOTHOCTU
MOLLHOCTM 3KBMBANEHTHbIX MCTOYHMKOB Temnna,
BKtOYalOWNX B cebs kak metabonnueckne muc-
TOYHUKM, Tak U 3pdekTMBHble, 0bpasyemsble,
Kak nokasaHo, B611M3K NOBEpXHOCTM BMOTKAHMU
M3-3a JIOKaNbHOM HEOAHOPOAHOCTM Mapame-
TpoB TenaoobMeHa. B pesynbTaTe HaxoauTcs
MoaenbHass dYHKUMSA MJIOTHOCTM WMCTOYHUKOB
Tenna ANns KOHKPETHbIX YC/IOBUI OKpYyXatoLlen
cpeabl, KOTopas Mo3BOAseT onpeaennTb UCKO-
Moe TeMrepaTypHoe pacrnpenesieHme.

1. OnucaHue Mmoaenu

Ona XumBbIX TKaHel O6bIYHO WCNONb3YIOT
ypaBHeHMe, KOTOpOe SABASIETCA YaCTHbIM C/yya-
eM ypaBHeHusa [eHHeca [3], n ansa ctaumoHap-
HOrO COCTOSIHUS MMeeT BUA:

div (K gradU)+ ay p,C, (U, - U) + 5(r) =0, (1)

roe K — koadpdumumeHT TensonposogHocTu, U
- UCKOMas TeMmnepaTypa TKaHu, p, - MJIOTHOCTb
KpoBwu (p, = 1060 kr/m?), C, - TeNN0EMKOCTb KpO-
Bu (C,= 3770 Ox kr-! K1), U, - TeMnepatypa
KpPOBM, w, — 06béMHan nepdysna KpoBu B AaH-
HOM TKaHu (M3c *M~3), S(r) - PyHKUNSA NNOTHOCTH

MOLLIHOCTM MeTabonnMyeckmnx MCTOYHMKOB TeMnna
B cpeae (Bt/m3). Ho ypaBHeHue (1) nuwb npu-
611MXEHHO OMMUCbIBAET TernJiIo0bMeH B peanbHOM
6noTKaHM No cneayruwmnM OYEBUAHBLIM MNPUYN-
HaM: a(pHEKTUBHOCTb Ternsonepenadn oT KpoBU
K TKaHW HepaBHOMEpHa Mo rnybuHe, TemMnepa-
Typa KPOBW He eCcTb KOHCTaHTa, TeMnepaTypa
BEHO3HOW KpOBM He 06s3aTesibHO COBMNAaAaEeT C
NoKanbHOM TeMnepaTypor TkaHn. KanunnsapHas
CeTb pa3BETB/SETCSA Y MOBEPXHOCTU BMOTKAHM,
rMpu 3TOM 4YacTb KanuIsSpHOro pycsla B HopMe
MOXeT 6bITb OTKNOUEeHa (KanunnsapHbIMU ChHUH-
KTepaMn), HO MOXET AENCTBOBaTb A9 TKaHMU
KakK AOMONIHUTENbHbLIA UCTOYHWUK Tenna, T.K.
TEPMUYECKN KOHTAKTUpPYeT C aptepuosnamun. B
KOXXHOM BMOTKaAHU Ha KanuISpHbIA KPOBOTOK
B/IUSIIOT, MOMUMO U3MEHSWMXCA MeTabonnye-
CKUX MOTpebHOCTEN KNETOK, elwé U U3MEHEHUS
BHELWIHeW TemnepaTypbl, T.K. B KOXe MpUCYT-
CTBYIOT cneuudmnyeckme TepMopeuenTopbl [4].
BBeneHne HeoAHOPOAHbIX NAapaMeTpPoB, Aa ellé
3aBUCSLLMX OT BHELIHMX YC/IOBUI, B YPaBHEHME
(1) yCnoXHWT ero u 3aTpYAHUT pelleHue. B
onucbiBaeMon 3ecb Moaenu napamertp U, cun-
TaeTCs KOHCTAHTOM, HO MMeEeT HECKOJIbKO MHOM
CMbICNT — 3TO YCTaHOBMBLUASACA TeMnepaTypa B
rnybnHe 6noTkaHu. DTOT NapaMeTp AOMycKaeT
npsiMoe U3MepeHUEe, HaNpMMep paanoTepMmomMe-
TpUyeckmm MetoaoM. PakTUUYECKOe U3MEHEHME
rnapamMeTpoB TernnoobMeHa C KpOBOTOKOM B6M-
31 NMOBEPXHOCTN BMOTKAHU B MOAENIN 3aMEHSET-
CSl 5KBMBANEHTHbIMU (PUKTUBHBLIMU UCTOUYHUKA-
MM Tenna, pacnosIoXKEeHHbIMWU B MOBEPXHOCTHOM
CNoe HEeKOTOPOW TOJMLWMHbLI. [lanee, NOCKOJbKY
BO MHOIMMX OWOTKaHSAX B HOpMalsbHbIX YC0BUSAX
pofib COBCTBEHHbLIX MeTaboNMUEeCKMX UCTOUYHU-
KOB CUMTAETCS HE3HAUUTE/IbHOWM NO CpaBHEHUIO
C B/IMSHUEM KPOBOTOKA, TO MUX TaKXe MOXHO
OrpaHU4YnTb C/I0EM, B KOTOPOM COCpeAOoTOYEHbI
(DUKTUBHbIE UCTOYHUKWN, N pacCUnUTbIBaTb UX CO-
BOKYMHOCTb. TOraa MoXHO OrpaHMUYnTbCA OfHO-
MEPHbIM c/lydaeM nony-6eckoHeuyHol cpenbl,
npuyeMm 6MOTKaHb MOXET 6biTb Kak OAHOC/OM-
HOWM, TaK M MHOrOCNOWHOWM, rae KaXAblhi Cnomn
MMeeT cBoM Habop napametpoB. O603Haume M
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= w,p,C,, NONYYNM CTAUMOHAPHOE YpaBHEHMe
ansa cnos / MoAeu:

K3%U+MI'UB ~US)=0, )

rae K, v M- 3HayeHua K n M B cnoe /. B oT-
nnyume oT ypasHeHus (1) 3gecb S (z) — moaenb-
Hasg @QYHKUMA 3SKBMBANEHTHbIX WCTOYHWUKOB,
BKAOUawWmMx wun (cnabole) metabonuyeckue.
Ona onpegeneHHoctn 6yaem paccMmaTpumBaTbh
6noTKaHb KakK ABYXC/IOMNHYIO cpeay C TonwmHa-
MU cnoes L, U L,, rae nepBblil C/I0N BbIMONHAET
3aWNUTHO-pasaennTenbHy0 GOYHKLUMIO U B HEM
OTCYTCTBYEeT KPOBOTOK W MWCTOYHMKKM MeTabo-
nvdyeckoro Tensa. Hanpumep, AN KOXW Takum
cnoem gasnsetcs anuaepmmc (TonwmHa ot 0,08
MM g0 2 MM). MogenbHasa QyHKUMA MNOTHO-
CTW WUCTOYHMKOB Toraa 6yaeTr HauuMHaTbCA Ha
rpaHuue NepBoro M BTOPOro cfnos u byaer oT-
JINYHA OT HYNs B CNOE€ HEKOTOPOW TOMNLWMHbI L.
Takmm obpas3om, B MoAenn NpUCYTCTBYIOT ABa
HacTpamBaeMbIX AN KOHKPETHbIX FpaHU4YHbIX
yCnoBuii napameTpa: MJIOTHOCTb MOLLHOCTHU
3KBUBANEHTHbIX UCTOYHUKOB Ternsa S 1 ToLWun-
Ha CNos 3TUX UCTOYHUKOB L. OHWM HanmayTcsa m3
yCNoBus COBMageHus paccymMTbiBAEMOW B MO-
Aenn TeMnepaTypbl Ha NOBEPXHOCTU H6MOTKAHMU
C U3MEPEHHOW Ha OMbITe, a TakXe U3 yCroBus
COBMajeHns paccymMTbiBAEMOW TeMnepaTypbl Ha
rpaHuue Cnos NCTOYHUKOB C rNybuHHOM TeMne-
patypoin 6mMoTkaHn. Ha TennoobmeH 6moTkaHm
C OKpyXatwLlen cpenon B MOAENW Hakaabl-
BaeTCsa cneayioliee ycrioBue, rapaHtupyouee
OAHO3HAYHOCTb pelleHnsa: MOoTOK Tenna npu
HEN3MEHHbIX BHELWHUX YCNO0BUAX OAHO3Ha4YHO
onpenensieTcsa MNoOBEepPXHOCTHOW TemnepaTypon
U,, KaK HanpuMmep B rpaHN4YHOM yCnoBumn 3-ro
poaa:

q1=K1§ =al,-U,,,
9 |g

rae g, - NJIOTHOCTb MOTOKa Ternsa C noBepx-
HOCTM, K, - KO3(DUUMEHT TENI0NpOBOAHOCTH
nepeBoro cnos (rpaHuvyallero C oKpyXatouwemn
cpenon), a - KoapdUUMEHT TENSI00TAAQYMN Ha
rpaHmue 6uoTKaHM M OKpyXalowen cpenbl,
U, —_Temneparypa OoKpyXatowen cpegbl. Ha
ApYron rpaHuue no ycrioBusM MoAenu uMeem
YCTaHOBUBLUYIOCS TeMnepaTypy:

aur
% bop1er

Jna MHOrocnomHoOm TKaHuU HeobxoaAuMo Tak-
e obecneunTb OYEBMAHOE pPaBEHCTBO TeMmne-
paTyp Ha conpuKacalowmxcs rpaHuuax croes
6noTKaHU M HENpPepbLIBHOCTb MOTOKA Tena:

aorr orr
K— = K,—
e:4 NS, e:4

2. Anckpetnsauumsa Mmoaenm

Ons yncneHHoro peweHus ypaBHeHusa (2)
noaxoauT MeTo4 KOHeYHbIX pa3HocTen [5], Ko-

=0.

z=L1+0

TOpbI NPUBOAUT K Pa3HOCTHOM cxeMe B “Tpéx-
avnaroHanbHon” opme:

Upa=U,| 3+h2?5 |+ U = A Uy 5 [3)
s [ \ ) 4

rae S, u U, - 3HadeHua S(z) n U B ysnax
cetkn z,=k*h k=0,1,2...N, N=(L,+L)/h, h - war
cetkn. [anee, cuctema (3) COBMECTHO C Auc-
KPEeTHbIMM aHanoramMm rpaHMYHbIX YC/IOBUIA MO
NOTOKaM ANS FPaAHUYHbIX Y3/I0B CETKW, pella-
€TCS MHOIOKpaTHO 6bICTPbIM anropuTMOM Mpo-
FOHKW, C aBTOMaTM4YeCcKMM Noa60poOM 3HaUYEeHUs
S c warom dS v L c warom h, noka He 6yayT
BbINMOJ/IHEHbI HEPABEHCTBA:

|U o

— &
z={] U1| T

U,

r=D+L

€ - 3ajaBaeMas MnOrpewHocTb, NO Ao-
CTMXKEHUIO KOTOPOM MTEepaumOHHbIA npouecc
oCTaHaBnmBaeTcs. lNocne 3Toro ypasHeHue (2),
C yXXe HalaeHHbIMK S 1 L, peliaeTcsa eweé pas,
HO yXe Ansa pacwupeHHon obnactm L +L,, C
Lenblo NPOBEPKN HE3aBUCUMOCTU pelleHuns oT
L, v ana nonyyeHus TemnepaTypHON KpUBOW
ansa scen 6muotkaHu. Mpu Bbibope £€=0,005°C,
ds=1B1/m3, h=0,1 mm gnsa obnactn ~ 100 mMm
BeCb pacyeT 3aHMMaeT HEeCKOJSIbKO CeKyHA Ha
COBpEeMeHHbIX npoueccopax (Mpu KOPPEKTHOM
3a4aHUN FPpaHUYHbIX TeMnepaTyp U pacyeTHOM
obnactn).

3. Banampaumsa ymcneHHou Mopenm

Onsa Toro, utob6bl y6eamnTbCs B KOPPEKTHOCTH
peleHns, [aBaeMoro 4YUCNEHHOW MOAEeNbIo,
HangeM aHaMTUYecKOoe pelleHune ypaBHeHus
(2) ana oaHocnonHon 6uotkawu (L,=0) c
@HaNOrMMYHbIMWU FPaAHUYHBIMK yCcroBuUsaMK. [Mpu
U,=U, pewenne B obnactn 0 < z < L byaer
UMEeTb BUA:

/ “ 2 ’ ~ 2 4 Y
( & VoA A
v Zeu] (2] ] e
roe S n L BblpaxaeTca 4yepe3 BBeAeHHble
paHee napaMeTpbl:
o 1 o (U, - Uy)°
Eu, -u)

-

-MU, - Ul)}

nr, Ut

hh‘\'? e = i

M

B obnactn z>L pelieHne nMeeT BMA, KOHCTaH-

Tbl: U(z) = U,. Taknum o6pasoM, Bo BCen obnactu
MMeeM eaANHCTBEHHOE pelieHmne (PUCYyHOoK 1).

Ha pucyHke 2 nokasaH pacCYMTaHHbIA XOA4

TemnepaTypHON KpMBOW AN ABYXCNONHON buno-

TKAHW C HYNEeBbIMW WUCTOYHWUKaMW U HYNEeBOW

nepdy3nen B NEpBOM CNOe, MOAENMPYIOLLEN

3NMAEPMUC W MOAKOXHYK TKaHb. B cooT-
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7
64
36
34 A

35 -

U (z),°C

345
34
335

33

a ] 10

5 =3228B1/1f

L =255nm

14 20 25 30
Z, MM

< UMCIeHHOE pellcHie = @HaAJMTHHeCKOS pelllcHHe = = = T'paHHla HCTOUHHKOR

Puc. 1. CpaBHeHMe UUC/IEHHOIro U aHaJIMTUYECKOro peLleHUin AN OAHOCJ/IOMHO 6MOTKaHM:
U, =20°C, U,=33°C, U,=36,5°C, K=0,5 Bt/mMK, M=5000 Bt/Mm3"K.

BETCTBUM C ypaBHeHWeM (2) B MepBOM cfoe
yucrneHHas Mojesnb nokasana JSIMHENHOe BO3-
pacTtaHume TemMnepaTypbl C rNybuHomn.

Takum obpas3oM, Ha rpaHuLe pacCYMTaHHOro
B MOAENN CNoS 3KBUBAJSIEHTHbIX WMCTOYHWUKOB
TemnepaTtypa gocturaer rmybuHHOM n panee
yXe He MeHsdeTcsa. BepoaTHO, aHanorumyHbin
X0 KpuBOM TeMnepaTypbl (B HOpME, NMpu OTCYT-
CTBUM OMYXOSIM) MOKa3biBaT NpsAMble paano-
TepMoMeTpuyeckme Metoabl (PUCYHOK 3).

Ecnu npuHATL BO BHMMaHWE TOJSIbKO nep-

37
365

S =5000 Br/ne

335

325
32 : :

L =205

dy3mMio M paBHOMEpHO pacnpefeneHHble
meTabonuyeckne wuctodHmkn (~ 1000 B1/m3
[7]1), TO rnybuHa ycTaHOB/EHUSA TeMnepaTypsbl
nony4vaerca npumMmepHo B 2,5-3 pasa 6onble,
yeM Ha pucyHkax 1-3. Tak Kak BCé U3MeHeHue
TemnepaTypbl NpUxXoauTcs Ha 060n104Ky B6IN3K
MOBEPXHOCTU O6UMOTKaHW, TO JAaHHYK MoAenb
MOXHO Ha3BaTb MoOAeNbld «060/0YEYHbIX WUC-
TOYHMKOB». OAHAKO B KOHKPETHbIX YC/0BUAX
(cnabble aKBUBANEHTHbLIE MCTOYHUKW) MOAESNb
MOXEeT pacwumputb 065acTb WCTOYHWKOB Ha

1] g 10

Tz

......... IpaHULA 1-ro crog

15 20 25 30

Z, MM

= = = IpaHHId HCTOUHHEOB

Puc. 2 YncneHHoe pelieHne Ans ABYXCONHON 6uoTkaHm: L,=2 MM,
K,=0,24 Br/m"K, M,=5000 Btr/m*K, U, =20°C, U ,=32°C, U,=36,5°C

HAYYHbI OBO3PEBATEb « 8(32) / 2013



DPUSUKA

4f HbIM C/ly4YaeM.
BeeneHue KoHLUenumu
. 3KBUBANEHTHbIX UCTOYHWKOB,
ag — e pacnonoXxeHHblx B  060-
. AT S noyke B6/IN3N MOBEPXHOCTMU
- —— -/:_:__-_-_— —_——— 6noTkaHn, TakuMm 06pasom
36 — Ten. | nossonser o0b6bACHUTL W
-~ cMoaennpoBaThb npocgunmn
/-/ rnybuHHO TemnepaTypbl B
o e I I e — NOAKOXHOM TkaHu. Crauwu-
OHapHoe pacnpefeneHue
TeMmnepaTypbl, AaBaeMmoe
32 npeacTaBfeHHON  MOoAesnbto,
B YaCTHOCTW MnoMoraeT Kop-
pPEKTHO 3aJaBaTb Ha4yasibHble
0 1 9 3 4 5 nyBuHa, oM W FpaHuU4YHble YCOBUA Npu
pelweHnn  HecTaumoHapHbIX
3ajay Ansa pacyerta TensoBo-
Tk —TeMmnepaTypa Koxu, TBH — rnybuHHas BHYTPEHHSS TeMne- ro BO3J4enCcTBUS Ha BUOTKaHb

paTtypa OT BHELWHero UctodHmka [8]
Puc. 3 TeMnepaTtypHbi Npounsib B HOPME U NPU HAJIMMUU 11 COOTBETCTBEHHO, TOuHEee
aHoMmanum B rny6buHe [6] onpenensTb BEJINYNHY

(003y) BO3AENCTBUSA, a TaKXKe
MoAenMpoBaTb TEPMUYECKOEe B3amMoAencTBue
6MOTKaHM C BHEWHWMW Tenamu, pasIMYHOro
poaa AaTyMKaMU U T.4. m

BClo 6uoTkaHb (L=L, And oAHOCMONHOM 6uo-
TKaHu, L=L, Ana AByXCnonHoOn 6mMoTkaHu), T.e.
nepsoHa4danbHass ™Mopenb [leHHeca (cnabbie
MeTabonmyeckme NCTOYHUKU, PAaBHOMEPHO pac-
npeaesneHHole No obbvemy) asnseTca eé yacTt-

Bu6simorpaduyeckuil CHUCOK:

1. Yue K, Zhang X, Zuo YY. Noninvasive method for simultaneously measuring the thermophysical properties and blood
perfusion in cylindrically shaped living tissues // Cell Biochem Biophys. 2008. V. 50. P. 41-51.

2. Fujii M., Zhang X, Fujino T., Ohkusu M. A Method for in Vivo Measurement of Thermophysical Properties of Biological Tissues
// Journal of International Society of Life Information Science. 1999. V. 17. 1. P. 129-134.

3. Pennes H.H. Analysis of tissue and arterial blood temperatures in the resting forearm // J. Appl. Physiol. 1948. V. 1. 2. P.
93-122.

4. Heanos K.Il., Munym-Copoxmuna O.I1., Maticmpax E.B. u dp. Pusuosozusi mepmopezyaayuu. JL.: Hayka, 1984.

5. Puxmwmaiiep B, Mopmon K. PazHocmHbie Memodbl pewieHust Kpaesbix 3aday. M.: Mup, 1972.

6. OcHogbl paduomepmomempuu. [IaekmpoHHbil pecypc]. Pexcum docmyna: http://www.resltd.ru/rus/literature/lecturel.
htm (dama ob6pawjerus 01.09.2013).

7. Ciesielski M., Mochnacki B., Szopa R. Numerical modeling of biological tissue heating. Admissible thermal dose // Scientific
Research of the Institute of Mathematics and Computer Science. 2011. 1(10). P. 11-20.

8. Makapos C.I0. ModeauposaHue memnepamypHblx no.ieli 8 Kodice U N0OKONHCHbIX €A051X // [Ipobaembl onmuyeckoll pusuku u
6uogomoHuku. SFM2011.2011. C. 16-20.

HAYYHbIV OBO3PEBATESb « 8(32) / 2013



OU3UKA

Punsnyeckas HeSKBUBANEHTHOCTb CUCTEM
oTcyeTa, ABMXYLWMXCA C NOCTOAHHbIMU
ckopocTtamu Bo BceneHHoU

Banepuun ApkagbeBud BPYK

YKpauHCKUM Hay4YHO-UccrnenoBaTesibCKMM MHCTUTYT NPUPOAHbIX ra3os, I. XapbKoB

AHHoOTaywus. PelieHue ypaBHeHNH
DUHWTENHa 4715 CUCTEM OTCYETa, ABVXKYLUNX-
CS1 C MOCTOSIHHbIMU CKOPOCTSIMU B M30TPOIHOM
BceneHHO/, ro3BO/ISIET MPUATHN K 3aKTHOHYEHUIO
O CyLlecTBoBaHuUM B 3TUX CUCTeMax oOTcyeTta
aHN30TponNun rnpocTpaHcTea, 06yc/10B/IEHHON
UxX ABMXXKEeHneM BO BcenieHHoU u 3aBucsLen ot
CKOpPOCTU 3TOro ABMXXEHUS. ITa 3aBUCUMOCTb
nposiBaseTcss B psige HEOObIYHbIX PU3NYECKNX
aB/ieHnit B 0671aCTSX 371€KTPOANHAMUKN, Me-
XaHuku, ontuku. OripegesieHbl 3aBUCUMOCTYU
nepuoaoB ABVKYLUMXCS 4acoB M pasMeposB
ABVXKYLUMXCS Te€/1 OT CKOPOCTU BO BceneHHol
CUCTEMbI OTCYETa, B KOTOPOU 3TU ABUXKEHMS
Habnwgarorcs. osydyeHHoe B U3BECTHbIX rpe-
LE€3MOHHbIX 3SKCIMEPUMEHTAX C YJIbTPapessaTy-
BUCTCKUMU pacrnafarolymmmcs 4acrmyamm 3Ha-
YeHUe OTK/IOHEHUS OT JIOPEHLIEBCKOU (hOpMYy /bl
3ame/l/IeHNs1 BpeMEHU CoBrnagaeT ¢ TEOpETUYe-
CKUM 3Ha4yeHMUeM, rnosyYeHHbIM B 4aHHOM pabo-
Te. CornacHo pe3synbtaraMm paboTbl, NpuYnHO
OTKJIOHEHNSI sB/ISETCS ABuKeHune CO/IHEYHOV
cucTembl BO BceneHHOM.

1. BBegeHune. O CMHXpOHM3ALMUN YACOB

CneuvanbHas Teopus OTHOCUTESIbHO-
CTW paccmaTpuBaeT du3Myeckme npoueccobl B
MHepuManbHbIX CUCTEMAxX OTcYeTa, ABMXKYLUMX-
ca Apyr OTHOCUTE/IbHO Apyra C MOCTOAHHbIMU
CKOpPOCTSIMW B M3OTPOMHOM MYCTOM MNpPOCTpaH-
cTtBe. Npn 3TOM B KaxaoM cMCTeMe OTCYeTa uC-
NONb3yeTCs SMHLITENHOBCKAs CUMHXPOHM3aums
YacoB, OCHOBbIBAKOLLAACA Ha MNpennosioXeHnu
0 He3aBUCUMMOCTU BO BCeX MHepuMasbHbIX CU-
CcTeMax OTCYeTa CKOPOCTU CBeTa B BaKyyMme OT
HanpasJ/ieHUst ero pacnpocTpaHeHUs.

OaHako, NOCKOJIbKY CKOpPOCTb CBeTa B Ba-
KyyMe CuUMTaeTca MaKCMManbHOW CKOPOCTbIO
pacnpoCcTpaHeHnss GU3NYECKUX CUrHanos, TO,
COrnacHO M3BECTHOW KOHBEHLMOHAINCTCKOMN
KOHUenumu oAHOBPEMEHHOCTHU [1-10], Ha-

psay C 3MHWTENHOBCKOW AOMYyCTUM psia ApYy-
rMX CUMHXPOHM3auuih. B yacTHoCTU, AONYyCTUMO
BBeAEeHMe eaANHOM O4HOBPEMEHHOCTN ANs BcCex
MHepuuanbHbIX CUCTeM oTcyeTa. [pn 3TOM OT-
MeYatoT, YTO SMHLWTENHOBCKAS CMHXPOHM3aLUNs
Hauny4ywmnm obpasoM OTpaxkaeT CBONCTBa U30-
TPOMHOro NMpPOCTPaHCTBaA.

CyTb KOHBEHLUMOHAIMCTCKON KOHLeNUNmn co-
CTOUT B cneaytouweM. MNMyCcTb B MOMEHT BpEMEHMU
t, M3 ToukM A OTMpaBnAEeTCA CBETOBOW CUrHan,
KOTOpbIA MNOCNe OTpaxXeHus B Touke B BO3-
Bpalwiaerca B A B MOMeHT t,. MoMeHT npuxoaa
CUrHana B Touky B MOXHO cuuTaTb ogHoBpe-
MEHHbIM C N06bIM MOMEHTOM B TOo4Ke A, yAOB-
NETBOPSOLWNM YCITIOBUIO

(1)

t, =1t; +e(tz —tq),

roe O<e< 1 - Tak HasbiBaeMbln napamMmeTp
CUHXPOHU3ALMMN.
Cpeaon  CUMHXpOHM3aUMK, onpeaeneHHbIX

paBeHcTBOM (1), Hago BbIAENUTb OAHY CUH-
XPOHM3auUmMo, Npu KOTOpoW BpeMs t B pac-
CMaTpUBaEMOM cuUcTeMe oTcyeTa He byaeTt 3a-
BMCETb OT MPOCTPAHCTBEHHOM KOOpAMHAThI
r. Mpeanono)XwuMm, 4To Takas CUHXPOHM3aLUSA
BbliNO/IHEHA. [Mepengem Tenepb K BPEMEHMU T ,
oTNMyarwemMycs oT £ CUHXpPOHM3aLMEN YacOoB.
Mpu 3TOM HeobXxoAMMO y4yecTb crneayllee 06-
CTOSATENbCTBO. MIBMEHEHME CUMHXPOHM3aUUU 03-
HayaeT NpoBeJeHne HeOAMHAKOBOIro Ass pas-
JINYHBIX TOYEK MPOCTpaHCTBa CABMra Hadana
oTcyeTa BpeMeHU. [Mo3TOMy BpeMs T AOSIKHO
oTNM4yaTbCs OT t Ha HekoTopyk dyHKuUuo f(r)
OT NPOCTPAHCTBEHHOW KOOPAWHAThI I

T =t + f(r).
MockonbKy t HE 3aBUCUT OT F, TO 3HAYUT T -
dYHKUMS OT F.

Ecnn c BpeMeHeM T onepupoBaTb O6bIYHBIM
06pasoM, MOXHO MPUATU K HEKOPPEKTHbLIM
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dun3myeckum  pesynbTatam.
Hanpumep, npw €BO60AHOM aBun-
XEHUM CKOPOCTb 1 = X — const, Ans
dt

a
"ckopocCcTu" — nmeem
drt

dr v
dt 1+ vVf’
dr
To ectb, "ckopocTb" ar
3aBUCKT OT F.
MpeanonoxuMm, 4yto f NMHENHO 3aBMCUT OT F.
Mpn 3ToMVf = const. Onpegennm aekapTto-
BY CUCTEMY KOOPAWMHAT X, y, Z B pacCMaTpuBae-
MO CMCTeMe oTcyeTa Tak, 4Tobbl HanpasneHue

OCW X COBMaAaso Cc HanpasneHmem Bektopa Vi.
PaccMoTpuM cBo60aHOE BpalleHue TBepAoro

Tena BOKpyr ocv z. Ana "yrnoson ckopoctu"

Bpau.l,eHMﬂ";_wnonquM
T

, BoobLwe rosops,

de w

dr  1-— Viwrsing’

rne ¥ - yron noBopoTa, OTCYUTLIBAEMbIN OT
OCWU X, I — pacCTosiHMe paccMaTpMBaEeMOW TOY-
KW TBEpAOro tena Ao %c_:m Z g es — % —  const.
"Yrnoeaa ckopocTb" =% OKasblBaeTcs 3aBu-
csiller OT yrna noBopoTa M pacCTOsiHMUS A0 OCKU
BpalleHus.

Takum obpasom, nwbas 3aBUCMMOCTb Bpe-
MEHW OT MPOCTPAHCTBEHHbIX KOOPAWMHAT, €C/u
€€ He yuyuTbiBaTb, NPUBOAMUT K (PDU3NYECKNM pe-
3ynbTaTaM, HECOOTBETCTBYIOLWMM peasibHOCTH.
B Kaxaol cuctemMe OTCUYETA CYLLECTBYET TOIbKO
OAHA KOppeKTHasi CMHXPOHM3aLUMsa 4YacoB, Nnpu
KOTOpOV BpeMs He 3aBUCUT OT MPOCTPAHCTBEH-
HbIX KOOPAMHAT.

OueBngHO, 4YTO B M3OTPOMHOM MPOCTPAHCTBE
B pe3ynbTaTte 3MHLWTEAHOBCKOM CUHXPOHU3a-
UMM yCTaHaBNMBAETCHA BPEMS, He3aBucsLlee oT
MPOCTPaHCTBEHHbIX KOOpAMHAT. B aHu3oTpon-
HOM MPOCTPaHCTBE MNOCPeACTBOM TaKOM CWUH-
XPOHM3auMn BBOAUTCS 3aBMCMMOCTb BpPEMEHU
OT NPOCTPAHCTBEHHbIX KOOPANHAT, YTO AOJIKHO
NpuUBOAUTb K (pU3NYeCcKnM pesynbTaTtaM, COOT-
BETCTBYIOLWMM M30TPOMHOMY MPOCTPAHCTBY W
HECOOTBETCTBYHLLUNM peasibHOCTH.

2. MeTpnuyeckKkuii TEH30p U aHM30TponNuA
NpoCTpaHCTBa

AHM30TPONMS NPOCTPAHCTBA XapaKTepusyeT-
CS METPUYECKMM TeH30poM. Onpeaenum MeTpu-
YECKUN TEH30p ANS CUCTEMbl OTCYETa, ABUXY-
LLenCcs C MOCTOSAHHOWM CKOPOCTbIO BO BceneHHoM.

Byaem ocHOBbIBaTbCS Ha M30TPOMHOW KOCMO-
noruyeckon mopenun. PaccmoTpum gBe CUCTEMBI
otcyeTa: K n K'. Cuctema K ABUXKETCSA B KaXXA0M
TOYKEe NPOCTPaHCTBa BMECTe C HaXxoAsWMMCS B
3TOW TO4Ke BeulectBoM [11, c.462]. To ecTb,
CUCTEMOM OTCYEeTa SBASETCA 3anojiHAWas

NPOCTPaHCTBO MaTepus. byaem nonaratb, 4YTO
KPMBU3HA MPOCTPAHCTBA He3HauuTeslbHa, U ee
MOXXHO B NEPBOM MPUBAMIKEHUN HE YUNTbIBATD.
BbipaxeHune anga keagparta nHtepsana B K 3a-
nuwem B Buae [11, ¢.469]

ds? = (dy®)? — b*()[(dy")® + (dy?)® 4

+(dy*)?], (2)
roe vy!, y? y3® - [OekapToBbl KOOpAuHa-
Tbl, W3MEpPEHHble B eAWHWUAX BeSIMYUHbI b,
KoTopass [OJ/DKHa  onpeaensitbCs  nocpen-
CTBOM  peleHnUss YypaBHEHUN DUHWTENHA,
¥" — BpeMms, ¢ - CKOpPOCTb CBETa B BaKyyMe.
¢ Cuctema K' gBMXETCHA B Kakaoh Touke

MPOCTPaHCTBA OTHOCUTENbHO K CO CKOpPOCTbIO
i B MOJIOXKUTENBbHOM HanpaB/1EHUN

L=

V=5 = const

ocu yi. Ocu koopamHat y, y?2, y”= cucremnl K'
napannenbHbl 0CAM Y1, y?, y3 cuctemsbl K.
B cucteme K ypaBHeHUa DNHWTENHA NUMeEOT

BUA
3 db
w7 e = %)
2d*h 1 db
pa i@ - P )

rae € - NNOTHOCTb 3HEprum, p - AaBfeHue,
M - NOCTOSAHHAsA TAroTeHus.

Mpwn 3TOM € MOXXHO CYMTaTb CYMMapHOW NnoT-
HOCTbIO SHEPrNM MaTepmn N BakKyyMma, a p - CyM-
MapHbIM JaBfieHWEM MaTepum U BakKyyMa, 4TO
O3HayaeT BBeAeHNE B ypaBHEHUSA DWHLWITENHA
KoCMonormyeckmx vneHos [12, c.600].

MeTpuyeckuin TeHsop B K' 6yaem uckaTb
KaK pelleHne ypaBHEHUN DUHLWITEMHaA B 3TOWM
cucTeMe oTcueTa, He aenas Kakux-nnbo npea-
NonoXeHni o Buae npeobpaszosaHuii ot K k K'.
Ecnu nonaraTtb, 4To npoctpaHcTBo B K' wm3o-
TPOMHO, TO METPUYECKMIN TEH30P B 3TOMN CUCTe-
Me OTCYeTa MOXHO 6b1s10 H6bl UCKaTb B TAKOM Xe
Bnae, kKak n B K

Gho = 1. 911 = 832 = 933 = —b"(t"),
gie = 0,0 # k), (3)

roe t' - sBpema B K'. OgHako, B cny4yae MeT-
PUKK (5) KOMMOHEHTbI g’',, METPUYECKOrO TEH-
30pa u R’), TeH30pa Pu4yum pasHbl Hy/O, B TO
BpeMsa Kak KOMMOHeHTa T'), TeH30pa 3Hepruu-
WUMMyJsibCa OT/INYHA OT HyNA. Byaem uckatb g'uv

B BUAE
1, g1y ab?(t"), gy = Gis

= —b"*(t"), go, =-yb'(t"), (6}

rae ad ny - NocTtosiHHble, U g'uv=0 Npu BCEX
APYrux covyeTaHusX 3Ha4YeHUN UHAEKCOB U U V.
KoMnoHeTbl MeTpu4yeckoro TeH3opa g'uv nona-
raeM He3aBUCALWMMM OT NPOCTPAHCTBEHHbIX KO-
opAuHaT BCeacTeMe o4HOPOAHOCTU NMPOCTpaH-
ctea B K'. llpn 3TOM nonydaem crneayoLyto
3anucb ypaBHEHUIM DiHWTENHa [13,14]

Hoo
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1 (2+ a ) dab’ )
b2 a+y? (dt’)

2p2 d2%'
(a +y2)b' dt"?
(1-y)?
=xc?|(p + &) 7 < voel ()
2
L—al)—2r ¢
@@ d% 1db,
(a-+—y2)b’[ acz Ty () 1=
= —xc?[ap +
Vf
(v +a_)?
+(p +e) v € 7l (8)
1-a()?—2r
ay d?b’ 1 db’
25+ 5 ) =
(a+y2)b" "~ dt'? b’ dt’
= —xc?[yp +
v’ v’
(e 1) +e%)
+p+e) Tz )
2
T—a()* — 2y
@ d 1,
(ﬂf‘i’ }/Z)bf[ dtfz bf dtf) ]_ HC p‘ ( )

roe I = b"%: = ronst- CKOpOCTb BelllecTBa
B K'. "

CpasHuBas ypasHeHusa (8), (9) v (10), ner-
Ko ybeamTbCca B TOM, UTO OHW COBMAZawT Apyr
C Apyrom, ecnm v
y=-a—,

o

Ecnu xe ycnosue (11) He BbINONHAETCH, TO
3TV ypaBHEHWs MpoTuBoOpevaTt Apyr Apyry, w,
cnepoBaTesibHO, cuctema ypaHeHun (7) - (10)
B 3TOM C/ly4ae He UMeeT peLleHuns.

Mpn BbINONHEeHUMU ycnoeusa (11) cuc-
Tema ypaBHeHuin (7) - (10) okasbiBaeTcs 3K-
BuBaneHTHon cucrteme (3), (4). Ytobbl npwu-
Bectn cuctemy (7) - (10) k snay (3), (4), Hapo
npoussectn B ypaBHeHusx (7) - (10) 3ameny
nepeMeHHomn

(11)

= ——— (12)

n nonoxutb b'(t')= b(t). CnepgoBaTtenbHo,
mMeTpuka (6) npu ycnosum (11) gencreuTenbHO
peanusyetcs B cucteme K'.

Mepengem K 06bl4YHbIM €AVHULLAM U3MEPEHMUS
OJ/NHbI, TO €CTb, BBEAEM MNepeMeHHble

xt = byt x® = hy?, x* = hyd,

X't = by, x? = b'y?, x% = by

Ecim Tenepb nosiaraTb JIMHENHbLIA pa3mep L
paccMmaTpuBaeMon o61acTn 4OCTaTOYHO MasbiM,
YTO6bI CKOPOCTb 3aMOJIHAOLWEr0 NPOCTPAHCTBO
BellecTBa bbila Mana No CpaBHEHUIKD C Xapak-
TEPHOM CKOpPOCTbo U nccnepyembix nNpoLeccos

Ldb_LH U
T < U,

roe H - noctosaHHas Xabbna, To BblpaxeHus
Ansa keagpata uHtepsana B K n B K' npmnobpe-
TaloT TaKoW Xe BMA, Kak N B MHepLManbHbIX CU-
cteMax otcyeTta. Ansa cuctembl K n3 (2) ¢ yde-
ToM (13) nonyyaem

ds? = 2dt? — (dx1)? — (dx®)? — (dx?)2, (14)
AHanorn4yHo ansa cmcrembl K'
ds® = c?dt"”” — a(dx"")” — (dx"?)* — (15)
—(dx"®)? + 2aV'dt dx'.

BbipaxeHue (15) cooTBeTcTBYeT OAHOW M3
06blyHO ponyckaembix [1-5] HecTaHAapTHbIX
CMHXpoHM3aumin. OKasbliBaeTcs, YTO B cUCTEME
K' TOoNbKO 3Ta CMHXPOHM3auUMsa corjacyeTrcsa C
YPaBHEHUSAMM DHHLWITENHA.

3. MNpeo6pasoBaHna koopanHaT

Ncxoaa w3 ycnoeuma (11), onpegenuM npe-
obpa3zoBaHMsa KooOpAMHAT NMpu nepexone oT Cu-
cTeMbl oTcyeTa K Kk cucteme otcyeta K'.

Bcneacrteme 0AHOPOAHOCTM MNPOCTpPaHCTBa
B obemx cucrtemax otcyeTa npeobpasoBaHus
KOOPAWHAT AO0JIKHbI 6biTb JIMHENHbI. 3anuweM
nx B obweM Buae, yuntbiBas, pasyMeeTcs, 4To
npu dx!=Vdt pomxHo 6bITb dx'!=0. Kpome TOro
6yaem nonaratb guddepeHumnans dx?, dx?,
dx3 - aneMeHTaMun OJINHblI B CUCTEME oTc4yeTa
K, a dx'!, dx'?, dx'3 - aneMeHTaMun ANnHbI B CU-
cteme otcyeta K'. To ecTb, nonaraem, 4to 3Tm
anddepeHumnansl SBNSIOTCAS pacCTOAHUAMU, U3-
MEpEeHHbIMW 3TafoHaMU ANMMHbI. DTanoHbl AAn-
Hbl B K n K' 6ygem cpaBHMBaTb APYr C APYIroOM,
OPUEHTUPYSA UX NeprneHAnKYNSapHO BekTopy V.
Byaem nonaratb, YTO 3TasOHbl COBNAAAKOT Npu
COBMELLEHUN UX TaKnM cnocoboM. ITO o3Haua-
€T, YTO 3TanoHbl ANIMHbI B cncTteMax otcdeTa K
n K' naeHTn4HbI.

Takmum obpaszom npeobpasoBaHus
opAMVHaT criegyeT 3anucaTb B BUAE

dx't = A(dx* —vdt), dx'? = dx?,dx" =
—dx3  dt'=Bdt+Ddx', (16)

(13)

KO-

roe A, B, D — noctosiHHble KO3 PUNLUMEHTBI.
CooTBeTtcTBYlOWME o0bpaTHble npeobpasoBa-
HUS

Bax s var
dxlzw, dxzzdx’z,

D
dt’— Zdx"t
dt=——A__

dx3 = dx”
e B+ DV

. (17)

HAYYHbI OBO3PEBATEb « 8(32) / 2013



DPUSUKA

MoacTaBmB BblpaXKeHUs (17) B pPaBEHCTBO
(14), nony4um

ds? = g [ — V) -
_F (BZ _ CZDZ)(dxfl)Z _
2 r r
_E(BV +Dc?)dt'dx''] —
—(dx"?)? — (dx")*. (18)
Ans Toro, u4To6bl BbIMO/HANOCL YCNOBUE
(11), ponxHo 6bITb

BV + Dc* = - (B2 — D%c2). (19)

CKOpOCTM V' cooTBeTcTByeT B cucteme K
CKOpOCded__ . C yyeToMm 3TOro ms gopmyn
t

._ A
(17) nonyunm V' =-gV
3anuiweTcs B BUAe

1 paBeHcTBO (19)

v
BV + Dc¢? = E(BZ —D%c?).  (20)
N3 ypasHeHus (20) nonyuum ans D aBa 3Ha-
YyeHusa: D=0ubD-=-2

B
MockonbKy npw D =-.3HaMeHaTeNM B paBeH-

ctBax (17) obpawatoTcs B Hysb, TO AOJ/IKHO
6bITb D=0.

Takum 06pa3oM, Ha AAHHOW CTaAnM MOXHO
OTMETUTb, YTO U3 ypaBHEHWI DNHLWTENHa ANS
cuctembl oTcyeTa K' BbiTekaeT HEO6X0AMMOCTb
BBeJEHMS B OTOM CMCTEMe OTCYeTa eAMHON oA-
HOBpPEMEHHOCTU C CUCTEMOM oTcyeTa K.

KBaapaT NpoCTpaHCTBEHHOro paccTosHUS B
K' paBeH [11, c.304]

dl”? = y,pdx'“dx'f (21)

rae UHAEKChl o, B npoberatT 3HaveHns 1, 2,
3, Mo ABax<ibl NOBTOPSAOLLMMCA UHAEKCAM Noa-
pa3syMeBaeTcs CYMMUPOBAHWE, @ KOMMOHEHThI

TPEXMEPHOr0 METPUYECKOOro TeHsopa | af

CBsA3aHbl C KOMMNOHeHTaMn Hik YETbIPEXMEPHO-
ro METpMUYECKOro TeH30pa paBeHCTBaMun
r r
GoaGop
r r
Yap = “Yap + T : (22)
Yo0
B cucteme K' oTAnUHbI OT HynA TONIbKO Ana-
rOHa/ibHbl€E KOMMNOHEHTbI TEH30pPa Y'aﬁ

1

= ya3 = 1,(23)

Mockonbky anddepeHumansl dx", dx*?, dx"
ABMSAOTCA NEMEHTAMN ANNHbI B HANpaB/ieHUax
COOTBETCTBYIOLWNX OCEN AeKapTOBbIX KOOpAWU-
HaT, TO AO/IKHbI BbIMOJHATLCA PaBeHCTBa

¥ ¥ ¥
Y11 = VY22 =Vaz =1,
oTkyga ans koadhduumeHta A noayvyaem Bbi-
paxeHue 1
AT (24)
Ji-vije
KoaddpunumeHt B onpenenmm ms Toro ycro-
BUSA, 4YTO AN ABYX COObITUA, NpoUCXoasaLnx B
OAHOW TO4YKe, BPEMEHHOW MHTepBan dt"”= ds¥c?
[11, c.303]. Torga, nonaras B BbipaxeHun (18)
dx''= dx"”?= dx"=0, nonyuimnm

B=1-"e (25)

C y4yeTOM MOsy4YeHHbIX pe3ynbTaToB Npeob-
pasoBaHua (16) 3anuwyTcs B BuAe

) dx-Vdt . )
dx"t =—, dx"™ = dx?3,
l. -1 “-" =
J ¢ (26)
dx'® = dx? dt = ‘1 - r:}’c:a‘r.
Pa3ymeeTcs, KpoMe BpEMEHMU t', CBA3AHHOIO

C BpeMeHeM t npeobpasoBaHmem (26), B cucre-
Me otcyeTa K' MOXHO MCnonb3oBaTb BpeMs T/,
oTnmyatrouweecss oT t' CMHXpOHM3aUMEN 4aCOB.
Ho, nocKkonbKy W3MEHEeHMe CUHXPOHM3aUNK
O3Ha4yaeT HeOAMHAKOBLIM ANa BCEX TOYEK Mpo-
CTPaHCTBa CABUI Hayana oTcyeTa BPEMEHMU, TO
BpeMs t' 6yaeT oTamyaTtbcs OT t' Ha HEKOTOopYto
dyHkumnto f(r') oT NpocTpaHCTBEHHON KoopAW-
HaTbl. [1pM 3TOM KOMMNOHEHTLI (6) METpUYECKOoro
TeH3opa 6yayT dyHkumen pasHoctm ' - f(r'). A
TaK Kak g'uv He 3aBUCAT OT t' B CUNY OAHOPOA-
HoCTKM npocTpaHcTea B K', To ' - dpyHKUMsa oT
r'. Mpeanonoxum, 4to ata PyHKUMS UMeeT BMA

Vx't

c2

Torpa ' 6ypeTt cBsi3aHO C BpeMeHeM t npe-
obpasoBaHnem JlopeHua. To ecTb, nocpea-
cTBOM npeobpasoBaHui JlopeHua B cucteme oT-
cyeta K' BBOAUTCS BpeMs, JIMHENHO 3aBucsLLee
oT x". Kak oTMe4yeHo B .1, Takas 3aBMCUMOCTb,
€CNi1 ee He y4unTbiBaTb M onepupoBaTb C Bpe-
MeHeM t' 06blyHbIM 0bpa3om, byaeT NpuBOANTb
K dun3nyecknMm pesynbTaTaM, HECOOTBETCTBYIO-
lWMM peanbHOCTU. B AaHHOM cny4yae 3710 6yayT
pe3yfbTaTbl, COOTBETCTBYOLWNE WN3OTPOMHOMY
NPOCTPAHCTBY, @ He peasibHO CYLECTBYHOLLEN
B cucteme otcyeta K' aHM30Tponmu npocTpaH-
cTBa.

4. dusnueckume cneacrTema

4.1 dneKkTpoanHaMMKa

PaccmoTpuM HekoTopble du3nMyeckme npo-
ABEHNS aHM30TPOMMM MPOCTPaAHCTBa B CUC-
Teme oTcyeTta K'.

Ona ganbHenwero uenecoobpasHo U3MEHUTb
o0603HaveHns cnegyowmm obpasom

=y, x*=z

xrl — x:} x:2 — },J'l x:3 — Z’,

J':t.l'_

xl=x,
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W nepenuncatb COOTBETCTBEHHO Npeobpa3o-
BaHuSA (26) B BUAE

dx — Vdt

dx = ——, dy =dy,
_Vip
J1= /e (27)
dz =dsz, df:‘l—"':fczdr.

C nomowbto npeobpaszoBaHnin KoopauHaTt
(27) nonyyaem npeobpa3oBaHNA KOMMOHEHT
CKOPOCTM U YacTuubl U yrna 6, Mexay BeKTO-
pammu nV

o u, —V - Uy
Yoo1=v2/er Y J1 —vzjee’
u
= ———, (28)

J1-VZ/e?

vV Vv
cosB), = (cosf, — E)[(l - Ecosﬁu)z +

v ve _1
+|—=——)sin®6,]"2, (29)
¢

u2

rae 6' - yron mMexay BEKTOpPOM ckopocTtu u'
yacTuubl B cucteme K' n ocbro x'.

[Onsa ckopocTu ¢' cBeTa B BaKyyMe B CUCTEMEe
K' ¢ nomowbto npeobpazosaHun (28), (29) no-
ny4ymum | -

c 21— ’

1 +Fcosﬂ (30)

roe 0'- yron mexay HanpasJsieHMeM pacrpo-
CTpaHeHMs cBeTa U OCblo X'

B cucrteme otcueta K, rae npocTpaHCTBO
M30TPOMHO, YypaBHEHUS (U3MYECKNX 3aKOHOB
nMerT O06bliYHbIM Buh. 3anucaB  ypaBHEHUE
npuHUMNa HavMeHbllero AEUCTBUA AN 3aps-
YXEHHOWM 4YacTuubl B 3/1eKTPOMarHUTHOM nose u
BbIMOSIHMB B HEM 3aMeHy MepeMeHHbIX, Nosy-
UMM BblpaxkxeHue ansa gyHKun JlarpaHxa B cu-
cteme otcyeTta K'

f

L ) |(l Vu'): u'? € ary’
=-tc~ |1l——) ——=+-— =
.J 2 2 TN T (31
—-eq,

rae u' - BeKTop CKOpOCTM YacTuubl m — Mac-
ca, e — 3apaa, A' n ¢' - BEKTOpHbIN U cKansp-
Hbl MoTeHuManbl, KOTOpble CBSA3aHbl C COOT-
BETCTBYOWMMU BeNMUYMHaMM A 1 ¢ B cUCTEME
K paBeHcTBamMmu

C = ’ e . .
Ax = Al €2 Ay=4y A, =A4;,

Ons o6o6uweHHoro umMnynsca P n sHeprumn €
YacTuLbl aHasorM4yHO MMeeM

P/ =P./1-V2/c?, P)=P, PF/=F,
£E-VP,
&=——>_,
J1-v2/c2

Boipaxenua ana P’ v €' 3anuckiBaiotca B
BUae

(33)

I
Comwava -9
P’ = | v — +EA,(34)
Ja-Lhe-
Vu'
mc?(1 — —)
r c r
E'= f o ufz—i—e(p. (35)
Ja-Te -4

Ana aABuMXeHUa dacTuubl B MNPOU3BOJSIbHOM
CMnoBoM none ypaBHeEHUWME AUMHAMUKU UMEET
BUA

v’

d mu +V(1l - —)]
- = =F, (36)
dt f . Vu’ 5 w2

\]( - )z

raoe F' - BekTOp cuibl. Mcnonb3ys Bbipaxe-
Hue (35), ypaBHeHME AMHAMWUKN MOXHO 3a-
nucaTtb Takxe B BuUae

d |e u’
il Y (37)
7 |2 V+ TV F’,
1-— 2
roe ¢'- sHeprusa cBo60AHON YacTuUbl.
Mpon3Benem B paBeHCTBaX
I 1 C)Af 'V r Hf tAI
= ———— , = rotA’,
c dt’ ®

rae E' n H' - Hanpsi>keHHOCTU 3/1eKTpUYecKo-
ro n MmarHuTHoro nosnen B K', 3amMeHy nepemeH-
HbIX C NMoMoLblo npeobpasosaHunii (27), (32).
Mpwn 3TOM 34€eCb M fanblue cneayeTt yuYnTbiBaTb,
uTOo

at’ J1-V2/c?

d 1 (6+Vt))
dat ox/’

d
I'IOCKOJ'IbI(yF Bbl4MUCNAETCA Npu NOCTOAHHOM
X', 4to COOTBETCTBYET

x =Vt 4+ const.
B pesynbTaTte nony4ynm npeobpaszoBaHus Ha-
MPsXXEHHOCTEN 3/1IEKTPUYECKOTO M MarHMUTHOIO
nonen E u H B Bnae
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E},—KHZ

E.=E, E;,—icvz,

==

C
EZ+%H},
EZZ*V’ZJ
-
c

A

) ) | V?

H.=H,, Hy=H, [1-—,
—
) || V2

H, = sz| 1-—. (38)

N3 BTOpoOM mapbl ypaBHeHW Makceenna c
nomowibto npeobpaszosaHun (27), (38) nony-
YaeMm crneayplme ypaBHeHUs Ana CUCTEMbI OT-
cyeta K'

e V2\19E’ +41T oy
ro B c2lecdt’ ¢ "+ (e
Vi VO 10 e
c? ] cdx’ c?0t’ - (39)
o S jV\ 1BV
divE' = 4n — )2 (40)

roe p' - NNOTHOCTb 3apsaa, j' - NJAOTHOCTb
ToKa.

MepBasd napa ypaBHeHUW MakcBenna mMmeer
B K' Takomn xe Bua, Kak n B K.

OnpenenuMm none TO4YevyHOro 3apsna, ABU-
XYLLErocsi C NOCTOSIHHON CKOPOCTbIO 1 B CU-
cteme otcyeta K'. Mpouwe Bcero 3To caenathb,
MCXOAS U3 BbIpa)XeHUN Ansa nons 3apsga, ABu-
XyLlerocs B cmcrteMme otcyeTta K ¢ NnOCTOSAHHOM

CKOpPOCTbO U
2
(7
1—=)er
( c?

E= > J
3 U™ i 2:\15
r (I—C—zsm )L

(41)

H= % [uE], (42)

roe r — paguyc-BeKTop, MNPOBEAEHHbIA OT
3apsiga B TOUKYy HabnioaeHus, y - yron mMexay
BEKTOpaMu r 1 u.

OTtMmeTuMm, uto dopmynbl (41), (42) moryTt
6bITb MonydeHbl 6e3 npuBneyeHus npuHUuMna
oTHocuTenbHoCcTH [15, c.48].

BbinonHunB B BblpaxeHusax (41), (42) 3ame-
HY MepeMeHHbIX C noMoLlblo npeobpa3oBaHui
(27), (38), nony4ymm

vu’ vr’

B/ = o[r'(1— ) + w1 -y -
u'? Vu' u'? r'v
- - - S -

+u’r’+‘v’r’ . vu' _% 43
(-2, (43)
, 1) [uE’] )

3aBMcnMMOCTb BenunumnH (43), (44) ot V gonx-
Ha NPOSAB/IATLCS B 3KCMEPUMEHTE.

M3 BbipaxkeHus (44) cnegyeT, UTO MarHUTHoe
nosne AO/HKHO cywecTteoBaTb B K' B6/1M3KN noko-
awmnxcs 3apsgos. Ero MoxHo 661510 661 06Hapy-
XWTb, HaNpMMep, Mo AEMACTBUIO Ha NMPOBOAHMKMN
C 2N1IEKTPUYECKMM TOKOM. N3 ypaBHeHus (40) un
ypaBHEHUS HenpepbIBHOCTM clieayeT, 4YTo Mno-
Koswmnmncsa B cucteme K' npoBoAHMK C NOCTOSAH-
HbIM TOKOM COAEPXWUT 3apssa C NMJIOTHOCTbHO

, IV
P = C—2 . (45)

Ha sanemeHT df2 Takoro NpoBOAHUKA B 31eK-

TPUYECKOM MoJsie AeNCTBYET cunia
E!
dE, = C—Z(i’v)dﬂf. (46)

Ncnonb3sya paseHcTBa (44), (46), nonyua-
em BbipaxeHue ana cunel dF,' , aeicteytollen
CO CTOPOHbI MOKOSLLMXCS 3apsnoB Ha 3/1EMEHT
d ) NPOBOAHMKA C MOCTOSHHLIM TOKOM

v
dF; =— (E'j)de’.  @47)

PaccMOTpuM 3nekTpuyeckoe nosie noCTOSH-
HOr0 OAHOPOSIHOIO UMAKMHApUYecKkoro 6ecko-
HEYHOro Mo ASIMHE NOTOKA 3apsXXeHHbIX YacTuL.
SCHO, UTO 3TO MoJsie He 3aBUCUT OT BpeMeHu. U3
ypaBHeHus (40) n ypaBHeHUS

rot' = 0

cneayeT, 4To BHE NOTOKa

. 2nR*ry . jV
E = - (_1:' ——,.).

(48)
i c*

raoe R - paguMyc UMNMHAPUYECKOro MOTOKa,
r — NepneHanKyYNAapHbIN K OCM NOTOKa pa AMNyC-
BEKTOP, NPOBEeAEHHbIN OT OCM B TOYKY Habnto-
OeHuns.

Monaras, 4TO MOTOK YacTuL, ABWXETCH na-
pannenbHO ocu X', ANS MArHUTHOrO MoAs BHE
noTtoka m3 ypasHeHus (39) n ypaBHeHus

divH' =0
nosyyaem
,_ZTER2 ., , j'vV
H = g 'r]+1{p =3 [Vr]{.(49)
Onpegenvm cuny dF;' , AencTeylolwyto B
nosne paccMaTpMBaeMoro UWINMHAPUYECKOro

NMOTOKa Ha 3/1IeMeHT 7" NpoBOAHMKA C NO-
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CTOSIHHbIM TOKOM. [1OCKONbKY, cornacHo (45),
NPOBOAHMK COLAEPXWUT pacrnpeneneHHbln aneKk-
TpUyecknii 3apsag, oH 6yaeTr mcnbiTbiBaTb BO3-
OENCTBME N CO CTOPOHbI 3/1EKTPUYECKOro nons.
CyMMapHas cuna Bo3gencTemnsa oboux nosen Ha
3/1IEMEHT NPOBOAHMKA

JF! 27[R2{ ., . ji'Vv vl
g + _— r)—
3 Tzcz ] JO Cz ]1 (50)
—r(jij)}d’,
rae j,' - BEKTOp MOTHOCTM TOKa B MPOBOA-
HUKe. v
Bblpa3une pa3HOCTb 1 - —‘: C nomoLbto dop-
Mynbl (35) yepes sHepruto cBo604HOM YaCcTULLbI
¢' 1 abCoNTHYO BENNUYMHY U' ee CKOPOCTH, 3a-
nuweM BbipaxxeHune (50) B Buae

de ZTTRZ{ af + Erjrv (lil )
= — e r J—
Poric? ] /et —m2ct .
—r(j;j)}dn’". (51)

MpeanonoXxumMm, 4To B 3KCNEpPUMEHTe npu
dopMmpoBaHMK paccMaTpuBaemMoro LUManHApU-
YeCcKoro NoToka NepBoHavYanbHO MOKOWBLUMECS
YacTULbl YCKOPAKOTCS B NOTEHUMaNbHOM none,
NpoXoAsi pa3HOCTb NOTeHLUManos, COOTBETCTBY-
oWy aHeprumn ¢'. MycTb Npu 3TOM Hanpase-
HMe BeKTopa j' coBnadaeT C HanpaBllEHMEM
BekTopa V. lNpeanonoxum ganee, 4to Hanpas-
NneHne BeKTopa j' 1 BEKTOPOB j,' M r n3MeHse-
HAOT Ha NPOTUBOMOJIOXKHOE. DHEepruo Yyactumy, ¢'
OCTaBMSAOT HEM3MEHHOM, yCTaHaBNMBas TaKyto
K€ pasHOCTb NOTEHLMANOB NPU UX YCKOPEHUMN.

B M30TpPONHOM NpOCTpPaHCTBE NMpU TakKnx m3-
MeHeHusax cuna dF,' Toxe usmeHunacb 6bl Ha
npotusononoxHyto -dF,'. Ho, nockonbKy npo-
nopuuoHansHoe V cnaraemoe B dopmyne (51)
HE MeHsieT 3HaK, TO pasHumua Mexay Cuiomn
dF,’, nencreytolen Ha 31eMeHT NpoBOAHMKA C
TOKOM MoC/Ae WU3MEeHEHWS Hanpas/ieHM BEKTO-
pos, u cunow -dF,' cocTtaBut

47R2&''V(jir)dn’

2

dF} + dF} =

3 2 -4

.(52)
r2¢3ye'? — m?c

OTMETMM, YTO B TAaKOM 3KCMEpPUMEHTE Heob-
XOAUMbIE U3MEPEHUS MIOTHOCTEN TOKOB M pas-
HOCTU MOTEHUManoB He TpebyloT MpoBeaeHMs
CUHXPOHM3ALMN YACOB, U UX Pe3y/bTaThl HE 3a-
BMCAT OT BbI6Opa YCNOBUSA CUHXPOHM3ALNN.,

4.2 MexaHuKa

PaccMOTpMM HEKOTOpPblEe MPOSIBMIEHUS aHU-
30TpONM NMpPOCTpaHCTBa B cucrteme otcueta K' B
MexXaHWYeCcKux npoueccax.

PaccMOTpMM  [OBWXKEHWE  YacTuupbl B
CU/IOBOM TOJie MeprneHAMKYISpHOM ocu X'
MDeanonoXuM, YTO B HayallbHbIA  MOMEHT
uy(0=0us(0=s,.  Toraa us ypaBHeHus
(37) nonyumm

V(e —¢€))
> -

g — (e —¢€) E—z

To ecTb, 4YacTuua OTK/IOHSIETCS B Hanpas-
JIeHMN NpOTMBOMONOXHOM BekTopy V, Koraa
€e KMHeTM4yecKass 3Heprus pacteT m - B Ha-
npaeneHun BekTopa V, Korga ee KMHETM4ecC-
Kasi eHeprusi yMeHbLUaeTCs.

B cnydyae, kKoraa KMHeTM4eckasl aHeprms Ja-
CTULbI MPU ABMXXEHMUWN OCTAETCS MOCTOSIHHOM, U3
BblpaxkeHus (35) nonyumm

cVe'? —mec?

u = | (54)
g'? —m?c* < cosb;,

(53)

OTcropa, HanpuMep, ceayeT, 4To NMpwu CBO-
604HOM BpaLlleHMM B MJIOCKOCTU napassienbHon

BekTopy V yrnosas CKoOpocTb @ poTatopa, TO
ecTb, MaTepuanbHON TOYKW Maccbl m, yaep-
XWBaeMO C MOMOLLbD HEBECOMOr0o XeCTKOro
CTEP>XHS Ha MOCTOSAHHOM pacCTOSHUM OT LieHTPa
BpalLEeHWs, COCTaBUT
, e e
w' = 7 . (55)
r'(e"? — m?sinﬁ)’)

rae, r' - pavHa CTepxHs, y' - yron mexay
cTepXxHeMm u BekTopoM V. HabnwopaTtenb, Haxo-
OALWMNCA B LLeHTpe BpaleHusi, CMOXeT huKcu-
poBaTb 3aBMCMMOCTb YI/1I0BOM CKOPOCTW OT yrna

\

®opmyna (54) cnpaseanuea, 04eBUAHO, U
ONst CKOPOCTU ABUXXEHUS 3apsXKEHHON YacTuubl
B MOCTOSIHHOM MarHMTHOM nosie. A B C/lyyae ee
BpallaTenbHOro ABMXEHMS B MIOCKOCTU Napan-
nenbHow BekTopy V cnpaBegnvBa mn dopMyna
(55), B kKOoTOpOM F' cneayet NoHMMaTb Kak pa-
OVYyC-BeKTOp, NMPOBEAEeHHbIN OT LeHTpa Bpalle-
HUS K YacTuue, a y' - Kak yron mexay r' u V.

TakvMe pesynbtaTtbl AN8 BpawaTebHOro
OBMXeHns obycnoBneHbl TeM, 4YTO B CuUCTe-
me K' BcneacTBme aHM30TPOMNMWM MPOCTPAHCTBA
YMEHbLIAETCS KOJIMYEeCTBO MHTErpasioB ABUXe-
HUS, U KOMMOHeHTbl M ' M’ MOMeHTa nMnynbca
He ABMSAITCSA MHTerpanamu.

4.3 OnTuka

PaccmoTpum HeKoTopble onTu4yeckue
apneHnsa. Onpegennm gaBfeHne cBeTa Ha ABU-
Xylleecss 3epkano B cucteme K'. [na cunbl
dp’

F =Z0 13 (27) n (33) nmeem
F,
F/=F, B =—
J1 -V
F,
F = (56)
J1-v?/e2
OTcropa
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T
||1 ——COS ¥
F'=F | VZ/ >
N
roe y - yron mexay sektopamu F n V. lno-
Wwaab NAOCKOCTU NepneHaukynspHoin Kk F Toxe
npeobpasyetcs no dopmyne (57), a paBneHune
WHBApPMAHTHO.
C nomowbtio npeobpaszoBaHunini (27), ncxoas
M3 MHBApMaHTHOCTM da3bl, Nonyuymm npeobpa-
30BaHMe 4acToTbl

(57)

. Vk
Ve c__ (58)
J1=V2/c2

roe k — eAMHWYHbI BEKTOP B HanpasB/ieHUU
n3nydeHunsa B cucteme K. BoipaxeHune ansa sHep-
rmm ¢ n nmnynbca p' ¢potoHoB B cucrteme K'
HaxoauM, ucnonb3yss npeobpasoBaHnsa (33),
(29), (58). Mpwn atom B (29) Nonaraem u=c. B

pe3ynbTaTe noJiyyaem
hv' \%
r- (s, o

roe h - nNocrtossHHas I'InaHKa, k'- eaMHnu-
HbIi BEKTOP B HampaBNE€HUU U3NYYEHUS B CU-
cteme K'.

Ncxopa n3 dopmynbl (59), onpegennm pgas-
nenve ceeta P’’s cucreme K", roe 3epkano no-
KouTCS c"

P"=2u" —hv"cos?f".
c

"= hv',

(60)

34ecb p''- NNOTHOCTb POTOHOB, C''- CKOPOCTb
cseta B K", ' - yron nagenus. BbipaxeHue
ans pasnenms P B cucteme K nonyyaem u3

(60), wucnonb3ya npeobpasoBaHua (27-30),
(58). OHO nMeeT 06blUHbIN BUA
2
cos — U
P =P = 2uhv ( ﬁ /”/ ) . (61)
C

roe Yn - HopManbHasa K NOBEPXHOCTU 3epKa-
la cocTtasnswowas ero ckopocTtu. MNMepexoas k

nepeMeHHbIM cuctembl K', nonyumnm
r r r

c u, Vk
P =20 —hv'[cosf’ —— (1 +—)]* X
c c

2,12
~+(Vn")2 -

(up +

(62)

roe n' - eqMHWYHbLIN BEKTOP HOPManu K ro-
BEPXHOCTW 3epKana.

MpounseeaeHne u'c' paBHO umMcy GoToOHOB, 13-
Jly4aeMbIX B eaMHULY BpeMeHU. MNpeanonoxmm,
YTO B 3KCMepUMeHTe HamnpaB/ieHWe Dacrpo-
CTpaHEeHMs1 CBeTa U3MEHSIOT TakK, 4To He Me-
HaeTcs. [ycTb Npu 3TOM BenMYMHA p'c’ U BCe
APYrne BeNWUMHbI, BXOASALWME B BblpaeHne
(62), ToXe He MeHAWTCsa. Toraa WM3MeHeHue

1
X{l +C_2[

+Vn')?]}7 4,

[aBfIeHNs B MepBOM NPUBANXKEHUN MOV . u'

c c
!

c
AP" = —4hv'p'uy, — VAK cosf’, (63)
c

roe AK' - nsmeHeHue sekTtopa kK'.

BennunHa adpdekta Jonnnepa B cucteme K'
ToXe Ao/KHa 3aBuceTtb oT V. PaccmoTpum 06-
LWMA cnydan, Korga u UCTOYHUK 1 Habntaatenb
ABMXYTCA. HabnopaeMasa yactoTa, Kak cnegyet
n3 dopmynbl (58), pasHa

(1-u.k/c)y1— uz/c
(1-u,k/c)y1 —ul/c?

rae v,- 4acrtora WCTOYHMKA B COMYTCTBYIO-
el cucrtemMe oTcyeTa, U, U U, - CKOPOCTU B
cncteme K nctouHuka n Habnwogartens COOTBET-
cTBeHHO. lMepexoas B dopmyne (64) ¢ nomo-

Wwbto npeobpaszosaHun (28), (29) kK nepemeH-
HbIM cuctembl K', nonyumm

- V(1 —=vul/c?)? —u2/c?
1—uk'/c—

u k'/c—vul/c? y
JO=vuy /e —uz/c "

Vi, (64)

v, =

Vu},/c?

(65)

4.4 Penatnsucrckue acdpdexrbl

MpeobpasoBaHusa (27), Kak crenyet U3 Bbl-
LUEN3TOXKEHHOIO, BbITEKAT U3 YpPaBHEHW
DhHWTEeNnHa ana cuctembl otcdeta K'. 3710, B
YACTHOCTU, NO3BOJISET CYNTATb, UTO U3BECTHbIE
3 deKTbl CoOKpalleHMs 3TasioHOB AJIMHbI U 3a-
MeaneHns xoaa 4acoB 06yC/ioBEHbl ABUXKXEHN-
€M CUCTEMbI 0TCcYeTa BO BceneHHoM n aBnatoTcs
CNneacTBMEM YpaBHEHMUIM DNHWTENHA.

OnpepenyMm naMeHeHWe BPeMEeHHbIX U Mpo-
CTPaHCTBEHHbIX MHTEPBANOB Mpu nepexoae oT
cucteMbl oTcyeta K' K cucteme otcyeta K",
ABuxyuencs otHocuTenbHo K' ¢ mMOCTOSIHHOWM
CKOpOCTbiO U'.

Mpeobpa3zoBaHne BpEMEHN MOXHO 3anucaTtb
B BMAe

.
J1—u?/c?

J1-VZ/c?

tff —

t’, (66)

rAe u — BEKTOP CKOPOCTM CUCTEMbI OTCYETA
K" B cucteme otcueta K.

Mepengsa B dopmyne (66) oT u K U' ¢ NoMo-
Wbto NnpeobpaszoBaHuin (28), nonyumm

o ||[.1 B Vu’
\h

Hanbonee To4uyHas npoBepka addekTa 3a-
MeONIeEHNSI BPEMEHU B ObICTPO ABUXKYLLUNXCS CU-
cTeMax oTcyeTa AOCTUIHyTa B 3KCNepuMeHTax
C Y/bTpapenaTMBUCTCKMMKU pacnagatomnmmcs
yactuuamm [16]. Mpeanonoxum, yto t" - aTo
BpeMsi B cucteMe otcyeta K" pacnaga yactumupbl,

(67)

__ t—-’
c? cz
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MOKOSILLLEMCS B 3TOM CMCTEME OTCYeTa.
B cucrteme otcueta K' npegenbHas CKOpocCTb
yactmubl onpegensetcs ¢gopmynon (30). C no-

MOLLbIO 3TOW hOopMyibl paBeHCTBO (67)  npea-
CTaBngeTcsa B Buae
[ uy vV ;19 u'?
» ‘uI[l +(1 - 7);(‘039“] - o (68)

¥V
1+—cos8)
C
Ona ynbTpapensaTMBMCTCKON 4YacCTULbl MOX-

HOo monaratb 1+(u'/c')~2. Toraa paseHcTBO (68)
3anMueTcd B Bnge

r2
1-55
F = c? t (69)
1+ Ef:o-s:ﬂ’ .
N c “

Ucnonb3ya BbipaxeHne (35) ansa sHeprum
YacTuubl, MOXHO MpeacTaBUTb paBeHCTBO (67)
Takxe B Buae

t"  mc? vu'
i = E
Monaraa u'=C ANA ynbTpapensaTUBUCTCKOMN
YacTuubl, NONY4YUM

(70)

t"  mc? v )
Pl (l—;cosﬂu). (71)
Kak oTtmMeyeHo B pabote [16], B npe-
LI€3NOHHbIX 3KCNnepuMeHTax ®. Kombnun,
®. ®apnu, E. Mukacco [17] ¢ ynbTpape-
NATUBUCTCKNMN pacnagalowmMmncsa  4actu-
LaMM OTHOCUTENbHOE OTKJIOHEHME OT Jope-
LeBckor ¢opMynbl  3aMeanieHMs  BpeMeHwu
coctasmno (0,9+£0,4)x103. Takas BenIn4n-

Ha 6nuska k durypupyowemy B dopmyne
(71) oTHoweHuto V/c, ecnn MNpuHATb 3Hade-
HWe V~400 KM/C paBHOEe CKOpPOCTU ABUXEHUSA
CO/THEYHOM CUCTEMbI OTHOCUTENTBHO PENTMKTOBO-
ro manydyeHusa [18, c.238]. MNpwn 3ToM, cornac-
HO dopmyne (71), oTHOCUTENbHOE OTKJIOHEHUE
OT JlopeHueBcKkon  GopMynbl  3aMeaneHus
BPEMEHM [O/HKHO MEeHATbCA B MHTepBasne

—1,33x 10 % = Etr—J < 1,33 = 107? B 3aBMCUMOCTM

oT yrna 6’,, KoTopbii B AAHHOM 3KCNepuUMeEHTe
He onpegensancs.

C nomowblo npeobpasosaHun (27), (28)
aHanormyHo TOMYy, Kak 3To 6bI1o caenaHo
AN BpPEMEHU, onpefenmMm U3MeHeHWe ANMHbI
CTEepXHS, ABMXYLLEroca B cumcrtemMe otcyeta K'
CO CKOpOCTbIO U' N OPUEHTUPOBAHHOIO napan-
nenbHO BeKTOpy U'. MNMepexoas OT NepeMeHHbIX
cuctembl otcyeta K'" K mepeMeHHbIM CUCTEMBI
otcyeTa K, a 3aTeM — K nepeMeHHbIM CUCTEMbI
otcyeTa K', nonyuymm

LHZ L’

T 2’
Ja-Ye-%
roe L' - onvHa CcTepXHs B CUCTeMe oTc4yeTa
K", L'- ero gnnHa B cucteme otcyeta K'.
C nomowwbto popmynbl (30) paBeHCTBO nNpea-
CTaB/SETCA TakxXe B BUAe

(72)

. 1 +;msﬂ; ,
L= L.

[ L Wy sqy  WE
\l[l"—{].— F}EEDSE“]‘ -2

(73)

5. 3aknroueHue

Ncxoas M3 BbILWEM3NOXKEHHONO, MOXHO cae-
naTb 3aK/l4YeHue O TOM, YTO M3BECTHble 3(-
deKkTbl 3aMennieHns BpeMeHW W COoKpalleHus
3Ta/IOHOB AJIMHbI MOXHO paccMaTpuBaTb Kak
eule oAHO [0Kas3aTenbCTBO ChpaBeaMBOCTU
ypaBHEHMN DKWHWTenHa. [pu 3TOM, OAHAaKOo,
BO3HMKaeT NMpoTMBopevyne C NMpUHLMUMOM OTHO-
CUTENIbHOCTMW.

OueBungHO, 4YTO yKa3saHHble 3deKTbl HeMb3s
cunTaTb NpPSAMbIM NOATBEPXAEHMEM CrpaBenin-
BOCTW MNPMHLNMNA OTHOCUTENBHOCTU. TakuM Noa-
TBEpXAEeHMeM Mornun 6bl CIy>XUTb OnNTUYecKune
3KCNEPUMEHTbI COBPEMEHHbIE aHasorn onbiTa
MankenbcoHa. HO TOYHOCTb 3TUX 3KCNEpPUMEH-
TOB HefoCTaTo4Ha.

PaccmoTpum, Hanpumep, 3KCNepuMeHT
YemnHu, W3aaka, KaHa [19], cuuTarowmiics
Hanbonee TOYHbIM N3 3KCNEepMMEHTOB No obHa-
PY>XEHWUIO Tak Ha3biBaeMoro "acgupHoro setpa”
[20, c.111]. B 3TOM 3KCNEpMMEHTE WUCTOYHMK
M NOrnoTuTENb ABMXYTCSA MO OKPYXHOCTU, Ha-
XOASICb Ha MPOTMBOMOMOXHbIX KOHUAX ee Ana-
MeTpa. M3nydyeHune NpuxXoAnT OT UCTOYHMKa K
MOrnoTUTENIO NO XOpAe NoA YrnoM K anameTpy
g ~ “u Mpyn 3TOM

c .

_ u;’,sinﬁ/ u,’

P —

[N »
C2

wk', _wk
c [

7ot
Vu,/c? = —Vu,/c? + %Bsm@{, ,
roe ©', - yron mexay sektopamu V u u',.
BbinonHMB B BbipakeHnn (65) pasnoxeHune
u, V
Mo cteneHsaM mManbix napametrpos — H —, no-
NyYmM & ¢

Vg 1 Vu,,

r2 T r4
B 5u, Vu, B 3u,
2ct

v, 2" c?

= )2

To eCTb, OTHOCUTE/IbHOE M3MEHEHWEe 4acTo-
Tbl — BE/MYMHA YETBEPTOro nopsiika Masoc-
TN, @ HEe BTOPOro, Kak nosiarasauv aBTOpPbl 3KC-
nepuMeHTa.

Ctonb Manas BennymHa He Morna 6biTb 06-
Hapy>)XeHa B aKcnepuMmeHTe. Ecnm 6bl UICTOYHMK
M NOrnoTUTENb pacnosiarajiMcb Ha OKPY>XHOCTU
noA yrsioM, OT/IMYaKLWMMCS OT © U OT HYNS Ha
BENIMYMHY MNopsaAKa eauHWULbl, TO OTHOCUTENb-
HOe cMeLlleHue JacTtoTbl 6b110 6bl TpeTbero no-
psika ManocTu n Morso 6biTb 06HapyXXeHo.

Takmm  obpa3oM  peleHne  ypaBHEHUN
SUHWTENHA ANa CMCTEM OTcYyeTa, ABMXYLMX-
CSl C MOCTOSIHHBbIMW CKOPOCTSIMM B W3OTPOMHOM
BceneHHoM, HenzbexHo npuBoauT K dusmye-

8t
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CKMM pe3yfnbTaTtaM, HEeCOrnacyrLWwmMMCs C MPUH- €Mble B HacCTosllee BpeMs PensaTUBUCTCKUMM,
LMMNOM OTHOCUTENBHOCTU. Mpn 3TOM M3BECTHbIE MNOJyYatoT asibTEpPHATUBHOE OOBSACHEHME. m
M NpoBepeHHble pusmndeckne apdekTbl, UMEHY-
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TEXHUYECKUE HAYKH

CucTeMHble MOAENN aHann3a u NPUHATUS PELLIEHNA Npw

ynpasleHnn permoHarbHbiMin MHBECTULUMNOHHBbIMU LiEeNeBbIMA

nporpaMmmammu

Anekcangp Bnagumuposuy YYBAKOB

K.X.H., goueHT ®IBOY BIMO «Camapckui rocyqapCTBEHHbIN TEXHUYECKNUA YHUBEPCUTET»

Cepren Nasnosuy OPIIOB

A.T.H., npodeccop PrEQY BIMNO «Camapckuii rocyaapCTBEHHbIN TEXHUYECKNN

YHUBEPCUTET»

Omutpun Anekcangposuy HEMAEB

acnmpanT ®I'bOY BIMO «Camapckun rocyaapcTBEHHbIN TEXHUYECKUA YHUBEPCUTET»

AHHOTaynsA. B ctatbe paccMOTpeHbI BOrpo-
Cbl yripaBieHus Lies1eBbIMU MPOorpaMMamMu coym-
aJIbHOro pasBuTns peruoHoB. peasioxXeHbl MO-
Aenm Ha ocHoBe MetonoB DEA ans cucremMHoro
aHasimza o6beKTOB peruoHasibHON porpaMmabi.
OnucaHbl MOAEN B COCTAaBE UHTE/IEKTYaslbHOM
CUCTEMbI MOAAEPIKKU MPUHSITUSI PELLIEHUN.

KnroueBble cnoBa: yripasreHue, CUCTEM-
HbIVI aHasn3, MoAesMpPOBaHNE, CUCTEMbI M04-
AEPXKKUN MPUHSTUS peLLIEHNI

PasButne permoHos Poccuinckon degepaumum
3a cueTt denepanbHoro 6waxera NpoBOAUTCSA
B OCHOBHOM 4epe3 BbIMOJSIHEHME LeneBbiX pe-
rMoHanbHbIX nporpamm. OHM 3aTparneatoT BCe
CTOPOHbI XWU3HM Hacenenusa: XKX, nopoxHoe
CTPOUTENBCTBO, 3KOJIOMMIO, 34paBOOXpaHeHue
n ap. B 60n1bLUIMHCTBE permoHasbHbiX NporpamMmm
peLlaTcs TEXHUYeCcKue 3agadm A1 MHOXeCTBa
06bEeKTOB: ropoAoB M MyHMUMNAJbHbIX pano-
HOB, NpeanpuaTUIA rocbogXxeTHon cdepbl, Me-
ONUMHCKNX 1 obpasoBaTesibHbIX YUYpexXaeHUn.
Hanbonee yacto pelweHne 3TMX 3a4a4y CBA3aHO
CO CTPOUTENbCTBOM W/N PEKOHCTpyKuUMen co-
umanbHblX 06bekToB. BbinonHeHWe nporpam-
Mbl AO/HKHO MNPOBOAUTBCA C WMCMOSIb30BaHUEM
COBPEMEHHbIX Hay4HbIX MeTOAOB YyrpaBeHus
KPYMNHbIMW NpOeKTaMu.

B pnaHHOM cTaTbe paccMaTpuBalroTCa Moae-
N1 aHanusa o6beKToB LeneBbiX Nporpamm, nNpum
peannsaumn KoTopbliX NpeaycMaTpuBaeTCs Bbl-
NOMHEHWE MPOEKTHbIX paboT U CTpoUTeNnbHO-
MOHTa>HbIX paborT.

Llenesas nporpamma COCTOMT U3 MHOXECTBA
YTBEPXAEHHbIX MPOEKTOB, BbINOJHEHWE KOTO-
pbIX MPOVU3BOANTCS B HECKOJIbKO 3TarnoB:

- NpeaBapuTENbHbIA aHanu3, pacyeT MHBe-
CTULUMIA 1 0TOOP ANS BKAKOYEHUS B NpOrpaMmy;

- MPOEKTHO-m3bIcKaTenbckmne pabotol (MUP)
N CTpOUTENbHO-MOHTaxHble paboTtbl (CMP);

- 3KCMJlyaTaums NOCTPOEHHbIX 0H6BEKTOB, MX
JanbHelrwas peKoHCTPYKLUMS.

B pabotax [1,2] paccMOTpeHbl HeKoTopble
BOMPOCbl OpraHmM3aumu ynpasJieHUs permo-
HaNbHOM NPOrpaMMon U NpeasioxXeHa CTPYKTy-
pa WH(OPMAUNOHHO-YNpaBAsloOWEeNn CUCTEMBI.
NHBeCTUUMOHHas rocyaapCTBEHHAsa nporpaMma
npeacraBnsieTr coboi KpynHblA MPOEKT, UMetro-
WM CBOM XU3HEHHbIN LUK/,

B npeabiaywve roasl hopMmMpoBaHMe UHBE-
CTULMOHHBIX FOCYAApPCTBEHHbLIX MpOrpaMMm 3a-
YyacTyo npoxogmno 6e3 CUCTEMHOro aHanusa
06BbEeKTOB, He NpoBoAMNachk ONTUMU3AUUS WH-
BECTULUNI B 3aBUCUMOCTU OT BAXXHOCTU o6bek-
TOB, OT NMPUPOAHbLIX N TEXHOrMEHHbIX (PaKTOpPOB.
PelwieHne o BKIOYEHMN 0OBEKTOB B NporpaMmmy
NPUHMMaNOCb Ha OCHOBE MPOCbb6 agMUHUCTPa-
UMM MyHuumnaneHblx obpasoBaHuii 6e3 B3Be-
LWEeHHOro yyeTta Bcex ¢aKTopos..

OpyruMm oTpuuaTesibHbiIM MOMEHTOB SB/SI-
JI0Cb TO, 4YTO LeHoobpa3oBaHMe NPOEKTMPOBa-
HUS N CTpOUTENbCTBA 06BEKTOB NPON3BOANIIOCH
6e3 TwaTtenbHOM NpennpoeKTHOM MOArOTOBKM.
3TO NpMBOAWIO K Heo6XOAMMOCTU AOMOJSTHWU-
TeNbHbIX MHBECTMLUWI MOCne NpoBefeHns mU3bl-
CKaTesbCKMX paboT M Havana NpoeKTUPOBaHMUS
06beKTOoB.

B cBs3M € 3TUM npepnaraemMas npoueaypa
BKJIKOYAET 3Tanbl CUCTEMHOIO aHanusa u npea-
MPOEKTHOro 3Tana. YnpaBleH4Yeckne pelleHus
Ha 3TMX 3Tanax OCHOBbLIBAKTCA Ha npeanarae-
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MbIX MaTeEMaTUYECKNX MoAensxX.

Ha sTane cucteMHOro aHanausa nNpuXoauT-
Ccsl pewaTtb 3agady otbopa 06beKkToB, KOTOpbIe
cnenyeT BKUYUTbL B LESEBYIO Nporpammy ans
6toaxXeTHOro (GMHaHCUPOBAHUA MX PasBUTUA.
CNoOXHOCTb 3aKkni4aeTcs B TOM, 4TO Heobxo-
AVMO OLUEHWUTb MHOXEeCTBO pa3HOpPOAHbIX 06b-
€KTOB, pasnm4yarwmxca macwrabamm, napame-
TPpaMu N TEKYLLUUM COCTOSIHUEM.

CywecTtByeT MHOIro MeToaMK OLEeHKN obbek-
TOB, HAMW npeasaraeTcs UCNOb30BaHUE METo-
aonormn DEA (Data Envelopment Analysis) [3],
KOTOpas Hennoxo 3apekoMeHzoBana cebsa npwu
peweHnn NnoaobHbIX 3a4a4 B SKOHOMETPUKE.

OCHOBHOI 3aJayelt CUCTEMHOro aHanusa,
BblMO/IHAEeMON nNpun  (HOPMMPOBaAHUN LEeNeBon
pervMoHanbHOM MpOrpamMmMmbl, SABNSETCA Knaccu-
duvkaumnsa TepputopuanbHblix obpasoBaHuMi Mo
apPeKTMBHOCTN pellaembix npobnem c uenbto
OLEHKN HeobXxoaMMOCTWN BKIIKOUYEHUS UX B Mpo-
rpammy.

Ecnn paccMmaTpuBaeTcs COBOKYMHOCTb mn3 N
06bekTOB, TO 3PEKTUBHOCTb Kaxaoro obbvek-
Ta B CpaBHEHUM CO BCEMU APYrMMU ob6beKTa-
MW MOXHO HaWTu cnegylowmnm obpasom. MycTb
MMEITCA MHOXeCTBa 3HadeHul napameTpos,
XapakTepmaywmx obbekTbl nporpamMmbl. Ons
Kaxkaoro obbekTa pasgenMM 3TW 3HAYEeHUS Ha
ABa MNOAMHOXECTBA: BXOAHblE NapaMeTpbl X =
(X,,s--X,,) W BbIXoAHblE NapameTpbl Y = (¥, ,...
Yu,), TA€ N - HOMep obbekTa.

[danee wvcnonb3yeTca MoAenb Knaccuduka-
uum CCRp — Output, KoTOpasa cTpomTcsa Ha oc-
HoBe MeTogosiorn DEA, n npeacrasnsiet cobomn
OpPMEHTUPOBAHHYIO Ha BbIXoA4 MoAenb YapHeca-
Kynepa-Poyga € y4yeToM MOCTOSHHOIMO Ko3d-
duumeHTa otgaum. ITo CoBOKynHOCTb N 3agauy
ApOBHO-TMHENHOro NporpaMMMpoBaHns, KoTo-
pble HaxoAsaT MaKCUMyMbl PYHKUMOHANOB 3(-
eKkTMBHOCTU f ANA Kaxaoro n -ro obbekta 13
MHOXecTBa N paccMaTpuBaeMbiX 06bEKTOB!:

u +...+u
fn :maX( lnyln M yM
Vlnxln +...+VK XK

u,y,;, t.+u, y —
1n/1j MM . 1
<1, j=Ln, @
Vi Xyt Vg Xy
n=1LN,
FAE Mhy . tlyg \Vypoes Vi, - HEU3BECTHbBIE BECO-

Bble KO3 PULMNEHTDI.

MokasaTesnb 3PPEKTUBHOCTU [ NEXUT B AN-
ana3oHe [0;1].

MpeobpasoBaHne 3agaum (1) K 3agade nu-
HEMHOro NporpaMMMpoBaHMS NPOU3BOAUTCS MO
MeToamke, npepsoxeHHom B [4]. 3agava (1)
pewaetca N pa3, B pe3ysibTaTe Yero nosy4atT-
C nokasaTtenu 3pPeKTUBHOCTU AN KaX[oro
obbekTa.

Ha ocHoBe 3Tux nMnokasaTenein npoBoOAMUT-

CS CpaBHUTENIbHbLIA aHanmM3 un Knaccudumkauuns
06beKTOB, NpeasaraeMblX K BKIIOYEHUIO B MNpoO-
rpammy. [Ina 3Toro 3ajaeTcsa BesMyMHa nopo-
ra oTceyeHms no nokasartesnto 3hPeKTUBHOCTH,
Hanpumep: 0,8 < f < 1. ObbekTbl CapdexkTns-
HOCTbIO, NpMHaAnexallen 3agaHHoOMy UHTepBa-
ny, obpasylT nepsbin knactep. OctaBwimecs
06beKTbl CHOBa y4acTBYIT B peleHun 3agad
(1) n Takum obpasoM nosayyaeTcs BTOpON Kna-
cTep. [llpouecc noBTOpsAeTCs, MNOKa OCTatoTCH
X0T4 6bl ABa ob6bekTa.

B kaxxaoM knacrtepe 06beKTOB, CpaBHMMBbIX
no 3pdPeKTUBHOCTU, CTPOUTCS UCKYCCTBEHHbIN
3 dekTMBHbIN 06bekT [5]. Ansa 3TOro ncnonb-
3yetcsi mogens BCC -Output (Mopene baHkepa
- YapHeca - Kynepa), opueHTMpoBaHHas Ha
BbIXO4 C YY4eTOM nepeMeHHoro koadduumeHTa
oTAauu.

MokazaTtenb f,3pHEKTUBHOCTN MCKYCCTBEH-
HOro obbekTa As19 06beKTOB AAaHHOIO KnacTepa
onpefensieTcs peleHueM cneayrwen 3agadu
APOBHO-TMHENHOrO0 NPOrpamMMmMpoOBaHNS:

M
Zuryro + uO
fo =max| = ,
Zvixio
-1
M
Zu,yf +u,

M
Zuryro + Z’lO

=1
1<=— <149,
Z"ixio
i=1
X X .
Liy < x;0 <V, i=LK,
y —
Ly<y, <Vy, r=LM,
u,,v; 20, Vi,Vvr,
u, —fafaiait ,

roe (3) - orpaHumyeHus ans peanbHbiX 3d-
dekTnBHbIX 06bekToB, (4) - orpaHnyeHue ans

HOBOrO MCKYCCTBEHHOro obbekTa, X, U Y, -
MCKOMblE 3HAYEHMS BXOAOB W BbIXOAO0B MCKYC-
CTBEHHOro apdexkTnuBHoro obvekra, N,, - umuc-
no o6bekToB B Kacrepe.

o v

X
BenununHa 8, a Takxe BepxHue Vi, V;

X gy
HwkHue Ly, L, rpaHnubl AnanasoHos 3Haue-

HMUA BXOA0B U BbIXOAOB NCKYCCTBEHHOIO 06beK-
Ta 3a4aloTcsa NMUOM, NMpUHUMAKOLWEM pelleHns
(JIMP), Ha oCHOBE 3KCMepTHbIX OLEHOK.

Onsa  peweHus 3agaun  ApO6HO-NUHEN-
HOro nporpammmpoBaHusa (2) - (4) co-
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rnacHo

(6]

q, =V Xy, P, =U,y,, wn npeobpasytorcs
orpaHudeHus (3) u (4). B pesynbTate peuwe-
HUA NOJIYYEHHOM JIMHENHOW 3ada4yn onpeaens-

BBOOAATCA HOBblE NeEpeEMEHHbIE

OTCSA 3HAYeHUs y,, U ), BXOAOB U BbIXOAOB
MCKYCCTBEHHOro 3ddeKkTMBHOro obbekTa, a
TaKXXe Hen3BECTHble BecoBble KO3(DDULMEHTDI

U, vV, Ana BblYMCIEHUSA MoKasaTenen ag-
(hEKTUBHOCTMW.

B pe3ynbTaTe MCKYCCTBEHHbIA 06bEeKT ans
3alaHHOro0 KJjlacca peanbHbiX 06beKTOB MMeeT
addpekTMBHOCTL 6onbwe, 4yem 1. OH ucnonb-
3yeTCs KaK OPUEHTUP 4J151 ONpeaeneHuns uenen,
KOTOpble AO/MKHbI 6blTb AOCTUIHYThI peanbHbl-
Mn obbekTamMu knacca. Tenepb MOXHO ornpe-
AENUTb, Ha KaKYlo BE/IMUYMHY CNefyeT N3MEHUTb
nokasaTesnun j —-ro peanbHoro obbekTa, 4TOb6LI
OH JOCTUT YPOBHS 3P (PEeKTUBHOCTN MCKYCCTBEH-
HOro obbekTa:

R =Y,0=Yj»

r=1,M,

X __ .
Ry =x;p—x;, i=LK.

MonyyeHHble 3Ha4YeHMsa UCNONb3yTCa Ans
BbIYMCNIEHNS MHBECTULMA pPErmoHanabHOM Mnpo-
rpaMMbl, KOTOpPbIE HaA0 BIOXUTb B j — 1 06b-
eKT knacrepa, 4tobbl nonyunTb Tpebyembie no-
KasaTtenu.

Mpepnaraemas MeToAMKA  MpPUMEHsIacb
npu oueHKe n oTbope 06LEKTOB MpU MPUHS-
TUMN pEeLIeHU O BKJIIOYEHUM B LeNeByk npo-
rpammy Camapckon obnactu no obecrieyeHuto
HaceneHus nutbeBon Bogon. ObbekTamum £B-
NanMcb TeppuTopuanbHble obpa3oBaHus: ae-
CATb rOpoAo0B M 27 MyHMUMNANbHbIX paliOHOB.
MokasaTenun, yBenMyeHme KOTOpbIX MpUBOAUT
K noBbilWeHnto 3ddekTMBHOCTN, obpasosanu
rpynny BbIXOAHbIX N@paMeTpoB N — ro obbvekTa:
Y,, -~ TpOU3BOAMTENIbHOCTb BOA03ab0opoB, y,
- 0bbeM BoAoMoOTpebneHus, y, - MnokasaTesb
KayecTBa BOAOMNPOBOAHbIX ceTel. BxoaHble na-
paMeTpbl: X, -UYMCNIEHHOCTb HaCesIeHus ropoaa
Wnu panoHa, X, - Miowanb TeppMTOpUN, 3a-
H/UMaeMon 06LEKTOM BOAOCHAOXKEHNSA

PeweHune cncremsl 3agau (1) gano 3HavyeHus
nokasatenen 3pPeKTMBHOCTU B BMAE WHTe-
rpasbHbIX MNoOKasaTtenen BogoobecneyeHHOCTH
HaceneHuss B Ka[OM TeppuTopuanbHOM 06b-
eKTe pervmoHasbHOW nporpammbl. 3aTeM npo-
BoAMNacb Knacrepmsauus ropogos rno nokasa-
Tensam apEKTUBHOCTU MNPU YPOBHE OTCEYEHUS,
paBHoM 0,8, B pe3synbtate 6blAM MNOMYYEHDI
ABa Knactepa.

Knactep 1: ropoma Camapa, Xurynesck,
HoBOKyMbbILWEeBCK, OTpaaHbIn, KuHensb,
TonebatTun.

Knacrtep 2: ropoga Oktsa6pbck, lMOXBUCTHEBO,
Cbi3paHb, Yanaesck.
AHanornmyHass npoueaypa npoaenaHa ans

panoHoB Camapckoi obnactu. PesynbTaTbl no-
KasaHbl B Tabnuue 1.

JanbHenwnn aHanms cBa3aH C NOCTPOEHMU-
€M Ansl KIacTepoB UCKYCCTBEHHbIX 06BbEKTOB C
nokasatenem apdpekTMBHOCTN 6onblLNM, YeM 1,
W onpeaeneHnn HanpassieHUs pasBuTUsS 0bbek-
TOB M pa3MepoB HEOH6X0AUMbIX MHBECTULMIA.

Tabnmua 1. Knaccupukaumss paioHOB
Camapckoi obnactu
1 8 0,805 -1,0
2 9 0,475 - 0,747
3 10 0,233 - 0,424

Mocne otbopa n BKAOYEHUS 0OBHLEKTOB B Lie-
JIeBYy0 NporpaMmy HauynmHaeTcs NpeanpoeKTHbIN
3Tan, BO BpeMS KOTOPOro MCMoab3yTcsa Moae-
NV, peann3oBaHHblE B MHTENNEKTyaslbHON Cu-
cTeMe noaaepXXku npuHatus pewennin UCHMMP.
Ha puc. 1 nokasaHa ctpyktypa WUCIIIMP, koTo-
past COCTOUT U3 ABYX OCHOBHbIX NOACUCTEM.

S0pO cUCTEMbl COAEPXUT OCHOBHbIE pacyeT-
Hble Moaynn. B nx coctas BXOASAT MOAY/IN CU-
CTEMHOrO aHanmsa, crtaTucTuyeckom obpaboT-
KM M ONTUMM3aUMMK, B KOTOPbIX peanm3oBaHbl
npegnoxeHHole moaenun. NCIIMP unHTerpupyeT-
CS B UH(POPMALMNOHHYIO CUCTEMY 3/IEKTPOHHOIO
npasutenbctBa pernoHa (MC 2M). Hasuratop
OCyLeCcTBNAET ynpasseHne paboToi Bcen cu-
cTeMmon. Yepes nonb3oBaTeENbCKUIA MHTEpdENRC
noaksYatTca TepMuHansl T,,.., T, cneunanu-
CTOB NPOUIbHLIX AenapTaMeHTOB pernoHasb-
HbIX OpraHoB BNACTW, YNpaBAsSOWMNX LeseBown
nporpamMmon. MHxeHep MO 3HaHMAM COMpPOBO-
XOAET N HanoJIHAEeT 6a3y 3HaAHUN.

CneumanmampoBaHHble MOAY/N  SABAAKOTCS
OCHOBOW AN reHepauuMm MHOXecTBa asjbTep-
HaTUBHbIX BapMaHTOB TEXHUYECKNX U TEXHOSO-
rMyecknx peweHumn, npegnaraemoix JIMP. ba3a
3HaHWM M IKCNEpTHas CMCTEMa NpPOEKTUPYIOTCS
B 3aBUCUMMOCTU OT npodwuns uenesow perno-
HaNbHOM NpOrpamMmbl.

B ocHoBe paboTbl 3TON CUCTEMbI NEXUT MNpPO-
AOYKUMOHHas MoAenb BblBOAA, MCMOJb3ylowas
6a3bl pakToB 1 H6asbl NpaBu/ Bbibopa TEXHOO-
rMUYecKMX N TEXHUYECKUX CXeM, HeobxoanMbiX
npu NpoekTMpoBaHum obbekTa NporpamMmmbl.

B pe3synbTaTe BbINO/IHEHWA 3TOro 3Tana Anas
kaxaoro npoekrta UCIIMP reHepupyet J  anb-
TepHATUBHbIX BAapWaHTOB TEXHONOMMYECKNx
CXeM, KOTOpble 3a4atoTcsa Habopom:

Si :{Qj ’VVj ’Ej ’Vj >Mj}’j:1"]z” i:ﬁ(S)

rae KOMMOHEHTaMKU ABNSAOTCS BEKTOpbl Na-
paMeTpoB:
Q,,- NapameTpbl 060pyA0BaHNA BapuaHTa j:
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CTOMMOCTb, NPON3BOAMTENBHOCTb, BEC, BbIXOA-
Hble MapaMeTpbl BOAbI U Ap.;

W, - nnowanb OTBOAWUMBIX MOA MPOEKT 3e-
MeNbHbIX Y4acTKOB, CTOMMOCTb OTBEAEHMUS 3eM-
nm;

E,, - noTpebnsemas snekTpuyeckas MoLl-
HOCTb M CTOMMOCTM TEXHOJIOMMYECKOr0o NMOAKIO-
yeHus no rpynnam obopyaoBaHus;

V, - nokasaTtenu kayecTsa paboTbl CUCTEMbI
0b6beKkTa;

M, - 3KCn/yaTaunoHHble pacxoAbl MO Tex-
HOJIOMMYECKON CXEME j B TEYEHUE XUIHEHHOIO

unkKna.

roe dyHKuum ]3 (Sj )= zagcsé, 348 a;{- Be-
keKj, .
coBble KO DMUNEHTbI KOMMOHEHTOB Sfc BEK-

P o
Ci - BeJIMYnHa UHBECTULUUN B

Topa S,,J.. (5),
MPOEKT /.

PeweHne 3agaun MmmHuMmsaumm (2) c orpa-
HUYEHUSAMN N5 BCEX TEXHOOMMYECKUX CUCTEM
obbekTa nporpaMmMbl MNO3BOAAET ONpeaennTb
napaMeTpbl TEXHONOMMYECKNX PeLueHNn N Mu-
HUMU3NPOBATb WMHBECTULMOHHbIE BJIOXKEHUS B
06beKT.

CIIE‘IIHE.'.I]-ISHPOEH.HHHE MOIV.IH
Azapo UCIIIIP 3
JKCNIEpPTHAA
CHCTEMA
Moayas Moayas
CHCTEMHOID NpOTHOIHOIO
aHaTHIa aHaIn:a -
> Basa sHanuA
Moayas ..
ONTHMESA IHH -
HerertenTvaThEmn
Hasuratop » PeJESHDP Sasm
cHCTEMEL [
Mogyas »
CTAaTHCTHYECKOH
- - CVE,
oOpaboTin r 1 ] > A
-
Moayas T
doprmposarna  [¢—W l
OTHEeTOE
h 4
Tepumman Tepumman
Moayas ceasn IECOepTa HIEeHepa
%@Dpﬂa:ﬂlﬁﬂ— II0 SHAHHAIM
HOH CHCTEMOH [4—»
DNeETPOHHOTO ¥
ApaEHTEIRCIEd [oaszoBaTeIBCEME
4 HETepdeiic
3
Y
: ¢
r
Tepumman Tepumman
MOIBI0EATETA MOIEI0EATETA
Y

Puc. 1. Ctpyktypa UCIMNP

Janee ncrnonb3lyercsa onTMMmM3auMoHHas MO-
Aenb.

N J;
Cc'=> > f,(S;)x, >min ()
=1 j=1

{1, afiéc afaoal aaocaio ;j 4101404 i

0, aiolocaili  néo+aa,

Mocne Toro, Kak o6beKT BK/OYEH B perun-
OHaNbHYIO NMpOrpamMmy, HaudMHaeTcsa 3Tan npo-
€KTHO-Uu3bIiCcKaTebckmnx paboT. Tenepb cncrema
NOAAEPXKKN NPUHATUSA peLleHUA MOXKET NCNOSb-
30BaTbCs Kak kKoMnoHeHT CAIP npu npoekTu-
pOBaHUMN KOHKPETHOro 06opyaoBaHms 1 Apyrux
YCTPOWNCTB. B 3TOM cnyyae npumeHsieTcsa npo-
AOYKUMOHHasa Moaenb, KoTopas, B OT/MuMe OT
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npeabiaylien Moaenun, onupaeTcs Ha paclim-
peHHyto 6a3y 3HaHMIM 06 MCNOb3yEeMOM TEXHO-
NIOFMYECKOM U CTPOUTENbHOM 06opyaoBaHuM B
cucteMax obbekTa ueneson nporpaMmmel.
MpeanoXeHHbIN KOMMAEKC MoAdesnen CUCTeEM-
HOro aHasM3a M NPUHATUA pELUEHUNI ABNSETCS
MEeTOA0/I0FMYECKON OCHOBOW A9 MOCTPOEHMUS

Bu6auorpadpuyecKknii CIUCOK:

WMHTENNEeKTyallbHOW CUCTEMbI MOAAEPXKU MpU-
HATUS peLeHnin AN WNMPOKOIro Kjlacca LeneBblX
pernoHasnbHbIX NporpamMm. Takasi cuctema bynet
MHTerpmpoBaHa B WMHMOOPMAUMOHHYIO CUCTEMY
3/IeKTPOHHOro npasutenbcrea Camapckon 06-
nactM n obecneynT KayecTBeHHOe ynpasrieHne
06/1aCTHbIMM LleN1eBbIMM NPOrpaMMamMu. m
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Cuctema OUCTaHLUMOHHOIO 06y4YeHust C NPUMEHEHNEM

BUPTYalibHOro moagernimpoBaHnA

Aenuc Bnapumuposuu KYJIUH
acnmpaHT kadegpbl «AlNTO»

TamBOoBCKOro rocy1apCTBEHHOIO TEXHUYECKOTO YHUBEpCUTETA

OaHoM 13 BaXKHeWLWKUX 3a4a4 B obnactu o6-
pa30oBaHUs, Ha CEroAHSAWHWNA AeHb, SABASETCH
cosfaHne nHdopMaLnoHHoro obpasoBaTenbHO-
ro NpocTpaHCTBa, KOoTopas MO3BOJUT NepenTu
Ha KayeCTBEHHO HOBbIN YpPOBEHb WUCMOJSIb30Ba-
HUS MHODOPMAUMOHHbBIX TEXHONOrMA B 06paso-
BaTENIbHOM Yy4peXAeHUW; MOBbICUTb Ka4yecTBO
obyueHna n adbdEeKTMBHOCTb ynpaBneHus.

COBpEMEHHbIN  YpOBEHb pasBUTUSA  KOM-
NbIOTEPHbIX TEXHOMIOMMIA OTKPbIBAET LWIMPOKME
BO3MOXHOCTU AN pa3paboTkm 31eKTPOHHbIX
cpeactes obydveHus. [Ona  peweHuss AaHHOMU
3ajadn npegnonaraeTtcsa WUCMNofib3oBaTb BUP-
TyanbHble TPEHaXepHble KOMMJIEKCbl, KOTOpble
HanpaeneHbl Ha BCECTOPOHHIOW MOAroTOBKY
obyuatowmxcsa. [aHHble KOMMNeKCbl npeacras-
nAT M3 ceba COBOKYMHOCTb TEOPETUUYECKOM
yactn (PNeKTpOoHHble u3aaHus, obyudatollee
BWAEO W T.A.), NPAKTUYECKON YacTu (BUpTyanb-
Hble NnabopaTopHble YCTAaHOBKW ANs npoBefe-
HUS nabopaTopHOro NMpakTuKyma, TpexMmepHble
reomeTpuyeckne Moaenun ydyebHoix 06beKkToB) U
NpOBEPOYHOM YacTh (TeCThl).

Llenblo npoekTMpoBaHUa BUPTyanbHbIX Tpe-
HaXXepoB ABNSETCH O3HAKOMIEHNE CTYAEHTOB C
0COBEHHOCTAMU TEXHONOMMYECKON CXeMbl Npo-
Lecca, pas/iMyHbIMM BapuMaHTaMn OTKa30B Tex-
Honoruyeckoro obopypoBaHusa u paspaboTka
anroputMa AuarHoctuku obopyaosaHusa. Ons
CO34aHMsA BUPTYyasnbHbIX TpeHaxepoB nabopa-
TOpHbIX paboT HaMu 6bina ncnonb3oBaHa cpeaa
pa3paboTkm 1 nnatdpopma ANa BbINOJHEHUS
nporpaMM, CO3AaHHbIX Ha rpaduyeckom $3bl-
Ke nporpammupoBaHusa «G» c¢upmbl National
Instruments LabVIEW. AnroputM npoekTupoBa-
HUS BUPTYasibHOro TpeHaxepa BK/oYaeT B cebs
cnepywouwme sTtanbl: paspaboTka CTPYKTypbl,
aHann3 HOPMATUBHOW AOKyMeHTauum, paspa-
60Tka MaTeMaTM4yecKkon MoAaenu AedATefnlbHOCTU

onepaTopa, pa3paboTka OCHOBHbIX MoAyJel
W, HakoHel, pa3paboTka nepeaHer naHenu
TpeHaxepa. B paspaboTaHHbIX TpeHaxepax

OTCYTCTBYIOT PU3NKO-MATEMATUYECKME MOAENN
NpoLeccoB, NMPOUCXOASLWNX B XUMUKO-TEXHO-
NIOrM4YecKon YCTaHOBKe, a [AEeMOHCTpupyeTcs
onpeaeneHHbIn Mopsaaok OENCTBUIA onepaTo-
pOB.

e s =
- —rEi'.._

=}

Puc. 1. BupTyanbHblii TpeHaXxxep no
BbINOJIHEHUIO NabopaTopHoit paboTbl

Puc. 2. Npacgunueckmnin o6pas xMmMmuko-
TE€XHOJIOrM4yecKon CuctemMbl NponsBoacTe
CUHTETUUYECKUX KpacuTenien u NonynpoayKToB

Metoa npeacraBneHUs AaHHbIX 06 MHOOP-
MauMOHHOM o06bekTe O, OMNUCHLIBAOLWEM KOM-
naekc nabopaTtopHbIX pecypCcoB:

0 ={st,,5,,5p,, M, M7} (1)

roe S, - ¢peiM, OnucbiBalWMN CTPyK-
TYPHbIN cocTaB ¢duandyeckoro obbekrtal[l, c.
38-49]; S, - dpeim, onucbIBalOLWLMIN CBOMCTBA,
XapakTepHble Ansi Bcero obbekTa; S - MHO-
XXECTBO CrnocoboB 3aJaHust CBOMCTB 06bekTa;
M. - MHOXeCTBO MoAenen, Mo3BONSAILWNX

0
onpeaenUTb 3HaYeHUs CBOMCTB, XapaKTEepHbIX
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Ansa Bcero obbekTa; M9 - MHOXECTBO Moaesnen
rpadmueckmnx obpasoB CBOMCTB, A1 KOTOPbIX
OH akTyaneH (oTAefibHble CBOWCTBA MOryT He
nMeTb rpadmyeckoro obpasa)[2, c. 38].
DNieMeHTaMM MHOXecCTBa M SBNstoTCA Moae-
NV ANns onpeaesieHns 3HavYeHun COOTBETCTBYIO-
LWMX CBONCTB
M, = {MolJ JMON}D’
rae M - Moaenb Ans onpeaeneHns sHayeHus

Mo, ... (2)

I - ro cBoiicTeBa ob6bekTa.

DNIeMeHTaMM MHOXecTBa M9 ABNAKOTCS MO-
nenuv rpadmyeckmx ob6pasoB COOTBETCTBYOLLNX
CBOWCTB:

Mf = {Mfl,. ..,Mg,,‘.}._ (3)

rae M¢ - moaens rpaguyeckoro obpasa /- ro
CBOWCTBa B.

B cBol ouepeab, KaxAablh Kk-bliA 3neMeHT
CNOXXHOIro MHOPMaLMOHHOro obbekTa O MoXxeT
6bITb oNncaTb aHanornyHeiM (1) cnocobom:

G;{ = {Stk'SkJSpk*MkJME}'k - ].,_K_. (4)

roe S, - penM, onucCbiBalOWNA CTPYKTYp-
HbIl cocTaB k- ro afieMeHTa MHPOPMaLMOHHOIo
obbeKkTa; S, - ppeimM, onuckIBaOLWMIN CBOMCTBA,
XapakTepHble A5 K- o 37ieMeHTa 06bekTa; S -

M

ait”

Bu6simorpaguyecKkuii CHUCOK:

MHOXeCTBO crnocoboB 3aaaHUs CBOMUCTB K - IO
aneMeHTa obbekta; M,- MHOXECTBO MoOAesen,
No3BOJIAIOLWMX ONpeaennTb 3HaYeHUs CBOWCTB,
XapaKTepHbIX Ana k-ro snemMeHta obvekra; M 9J-
MHOXEeCTBO Mogenen rpaduyecknx obpasos
CBONCTB k-ro anemeHTa obbekTa, ANns KOTOopbIX
OH akTyaneH (oTAenbHble CBOWMCTBA MOryT He
nMeTb rpadumueckoro obpasa).

PaccMOTpuM faHHYK Mogenb Ha npumepe
nabopaTopHOM YCTaHOBKM XMMWKO-TEXHOOMMN-
YECKOM CUCTEMbl MPOU3BOACTB CUHTETUYECKUX
KpacuTenem m MnonynpoAayKTOB, NpeacTaBrieH-
HOWM Ha pUCYHKe 2.

S, = anpmvaiswsyvemanoanel”

“anpmyatsmayvemanoent NG wm. a}

M

armrapam N2 2" " pyvgbepwasesocme LS anmapamAd 3T

o LN

= ManmeapamNA" " arerreipranm N2

LR e P e

gl

B untore 6bln co3aaH BUPTYyalbHbIM TpeHa-
XKEPHbIN KOMMNEKC Ha 6ase nabopaTopHOM
YCTaHOBKM XMMWKO-TEXHONOIMMUYECKON CUCTEMBI
NMPpOM3BOACTB CUMHTETUUYECKUX KpacuTenem u
NnosynpoAyKTOB. m

1. HemmuHos B.A. Memodbl u anzopummbl c030aHUS 8UPMYAAbHbIX MOOesell XUMUKO-MeXHO102U4eCKUX CucmeM: MOHo2pa-
dus. Tam6oa: Hzd-eo Tamé. zoc. yu-ma um. I'P. [lepycasuna, 2011. - 282 c.

2. Hemmunos B.A., Topenos A.A., HemmuHnos K.B., Kyaun /].B. [I[pocmpaHcmeeHHo-8peMeHHas MOOesb 066eKma Ky/1bmypHo-
ucmopuveckozo Hacaedusl. UHgopmayuoHHble mexHoio2uu. — 2010. -Ne7. C. 36-39
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MeTtogornorusi uccriegoBaHusi 0TKa3oB CIOXHbBIX CUCTEM

Bnagpumup Bnagummuposuu FrOPBYHOB

acrnnpaHT lMeH3eHckoro rocyaapCTtBeHHOro yHmBepcuteTa

PaccMOTPUM HEKOTOPbIE PACNpPOCTPaAHEHHbIE

MCNoJib30BaH

rpadmyecKkmin MeTog He4yeTKoro

noaxoAbl K nCcnefoBaHUIO OTKA30B B CJZTIOXKHBIX  MOAETMPOBaAaHUSA PUCKOBbIX nonew nporpaMMHoO-

cucTemax.
B [1] N3YYeHbl
BOMPOChI pa3paboTku

Hay4HbIX OCHOB MWAEH-
Tudukaummn, aHanmsa wu
MOHMUTOPUHIA  MPOEKT-
HbIX PWCKOB KayecTBa
MPOrpaMMHbIX M34enni
B YC/IOBUAX HEYETKOCTMU
NMPOEKTHbIX AaHHbIX
C Uenbk MOBbIWEHUS
3pPeKTMBHOCTN  (PYHK-
LMOHMPOBAHUS CUCTEM.

PaszpabotaHa MeTO-
avka dopmanmsauymm
M aBToMaTU3auuu npo-
uecca wuaeHTMdukaumm
NMPOEKTHbIX pUCKOB
KayecTBa MpPOrpaMMHbIX
u3genu, coaepxawas
B CBOEM coOCTaBe rpa-
dunyecknn meton MHoOro-
napaMeTpMyeckKoro aHa-
n3a N maeHTUhuKaumm
NOTEHUMaNbHbIX PUCKOB
NpOrpaMMHOro rnpoekTa

no XapaKTepUCTMKaMm
KayecTBa, dopmanu-
30BaHHYK  npoueaypy

CHMXXEHUS pasMepHOCTU
MAEHTUDULMPOBAHHbIX

ro NpoekTa.

CTaany XKH3IHCHHOTO HKTa MpOorpaMMHOTo
npoekra no ISO 12207 i ISO 15288

> 2 1 3 ] I ™N-1 [ _ N | /__._,;:::»
I Wrpopmayna | - T ~—— ]
. O xone — - HoppesTupyiowme
~—_npoexta__-~ | JUEAC TRMA [
( MeHeaxepsl MpoeKTa )
Pﬂtﬁmﬂ P ___...._. - ~
S MHpOpMaLMA " Pucum e,
- NPOEKTa
~ N
Iponecc HACHTHPHKANHE PHCKOB
( IMoanpouecc 3 IMoanpouecc h
) IMoanpouecc
l HIeHTHOHKALTHI MOHHTOPHHTA ‘
) AHATHIA PHCKOB h
\ PHCKOR PHCKOR J
JL afs
PazchrEaLA / Oedpassmdmeagn
Basa np;jnu
HEE TN j -
‘ | NPOAYRLAA ‘f‘
i - .
Arperwposasme Lo a— AUy 1y NADOBaHWE
.

‘ I D| AxTHUBMIILPARA g \

Puc. 1. CTpykTypa npouecca MaeHTUdUKaALMU U aHA/IM3a NPOEKTHbIX

PUCKOB MpoOeKTa He- o

yeTKUMU MeToaaMu PUCKOB Ha OCHOBE HEeYEeTKUX ceTemn ne'rpu
aBTOMaTU4YeCKOM Knac- CTpYKTYpHO-CMMBO/IbHass MoAeNnb MpOeKT-
cndukaumm, GopManmM3oBaHHYO MNpoueaypy HbIX PUCKOB MMEET BUA:

naeHTUdUKAUMN  PUCKOB KayecTBa MpoekTa
METOAaMM HEYeTKOro BblBOAA M MPUNOXEHUS
HeyeTknx ceTen MeTpu AN NpeacTaBfiEHUS
NpaBu HEYETKUX NMPOAYKUWIN, PpUCYHOK 1.
[ns BblBOAA aHa/IUTUUYECKUX COOTHOLLEHMI

M= (t-,(x,y, )ji((k)in)f(j =

rae t- koA 6a30Boii rpacuyeckoin Mozenu
NPOEKTHOr0 pucka B BuAe j-ro 6a3oBoro rpa-
dunyeckoro anemeHTa (bra) B bubnunoTteke;

LN )
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(x,y), - abconioTHble KOOpAMHATbI LieHTpa
OTHOCUTENbHOM CUCTEMBI KOOpAUHAT j-ro bIr3;
(¢.); - KOpTex CUCTEMHbIX NapameTpos j-ro bIra
(macwTab, koa opueHTauunm n ap.); Q=(E,U) -
rpad oTHoweHu b2, B KOTOPOM MHOXECTBY
BepwuH E={e,e,.., e} COOTBETCTBYET MHO-
»xectBo b’ B Mogenu (1), a MHOXeCTBY Ayr
U=+Hu,u,..,u} MHOXecCcTBO nap b3,
HaxoasWwmMxcsa B OnpeaesieHHOM TeopeTuKo-
MHOXXECTBEHHOM OTHOLLEHWUMN.

Ona peweHna 3agaum (1) nNpuMeHsOT
anropuTM B BMAE NocnenoBaTe/IbHOCTM 3Tanos.

1. Ha ocHoBaHWM NUCronb30BaHMA O4HOIO U3
anropuTtMoB  onpenenseTca BeKTop {EM{R;.]}
cTeneHen BIUSAHMSA PUCKOB Ha 0606LWeHHbIN
KpuTepuin kauectsa M.

2. Ha Tekywem 3Tane >XMW3HEHHOro umkna
onpeaenseTcs rpad CBA3HOCTM, KOTOPbIN npea-
CTaBNseTCA MaTpuuen CBSA3HOCTU MPOEKTHbIX
PUCKOB:

R, R, R,
R, 0 S(R,.R,) S(R,.R))

9=R, |9(R..R) 0 3(R>.R,)
R, |9(R,.R) S(R,R) .. 0

3. MNMocnepoBaTtenbHO NO YPOBHSAM UepapXuun
rpada cBsa3HocTM G*® OT /IUCTbEB K KOPHSIM
onpenensieTcsa BEeKTOP Ba)XXHOCTU MPOEKTHbIX
puckos V(R) b

no cootHowenuio: F(R,) = A(R, )+ TA(R,)
qa=1

(2)

OnuncaHHbIM anropuTM, XoTa n obnagaer ps-
AOM [OCTOMHCTB, He Bcerga npocTt un ygobeH
ANs onpeaeneHns 0TKa3oB CUCTEM.

B [2] paccMoTpeHbl cToXacTuyeckue un age-
TEPMUHUPOBaHHbIE MOAENN pe3epBUPOBAHHOIO
KonupoBaHua un kKoHTponsa ACY, yuduTbiBatowme
OrpaHM4yeHns Ha BpeMs U pecypchl.

MoToK OTKa3o0B CYUTaNM MPOCTEAWMM C

MJIOTHOCTbIO pacrnpeneneHns uHTepsana Y
Mexay g, =A77, oTkasamu:
rae A — MHTEHCUBHOCTb OTKA30B.
MpuHMMaeTcss, YTO 3HAyYeHMe BpEMEHMU
3afepXkun z=9y — T aBnsdetca dyHKUMEN ABYX
C/ly4YalHbIX BEIMYUH U UMEET Cneaylollee Ma-
TeMaTUYECKOEe OXuaaHue:

5 =] o/t —T/t)" " de~ P dTdy .
roe n — 4Yncqao MOMEHTOB KOHTPONA Cpebl.

Onpeagenue  npeaenbl UHTErPUPOBAHUS W
YyNpoCTUB, NONyUYUNUCIeayollee BblipaXeHue:

t=2 [ Y+
Fi = J‘ (f nft(l=T/t)" 1 de— Y dT) dy +
(1]

e (i n/e( = T/eyn=* ae=*at) dy.

Pa3noXxuB B CTEMEHHON paAa MoAblHTerpasnb-
Hble BbIpaXeHusl, MoAyYnnIn nNpUBANXKEHHOE

3HauyeHne GyHKUMW pachnpeneneHus, KoTopoe
SIBISETCS OCHOBHbIM PACY€THbIM COOTHOLLEHM-

eM:

n r i 1

Ff = A Z Z Z {_1)a+:’+r+l
=0 f=0 =1

. Ad i 1=l
CACh 4 jor o———

UL +j+1i)

rage

1 t 1

b, AG+j+1) 2#%2(i+j+2) 20MA3i+j+1)°

r — 4ncno utepaumi.

Bbibop Moagenu (CToxacTM4yeckom unu getep-
MUHUPOBAHHOM) N 4YMCNl@a MOMEHTOB KOHTPOS
M pe3epBHOr0 KONMpOBaHMS NO3BOMSIET yNpas-
NATb YPOBHEM YCTOMUYMBOCTU, LIEOCTHOCTM W
OOCTYMHOCTU CUCTEMBI.

PacueTbl HaAeXHOCTWU MOryT 6biTb BbIMO-
HEeHbl B BEPOSITHOCTHOW  HEeMnpepbiBHOM fl0rvke
no cneaytowemy anroputmy [3].

3apava BEpOSTHOCTHOW  HernpepbIiBHOM J10-
FMKW — OTbICKaHWEe pacnpeaeneHnin 1 MOMeHTOB
dYHKUMA HenpepbiBHOW JIOTMKW, apryMmeHTbl
KOTOpbIX pacnpegeneHbl Mo M3BeCTHbIM 3aKo-
HaM.

1. NycTb, Hanpumep, MYHKUMSA HenpepbiB-
HOWM NIOFMKN UMEeEeT BMA KOHBbIOHKLNMU

n
y= /\xi >
i=1

a ee apryMeHTbl X!— He3aBWUCUMble CIy-
YyalHble BeNMUYMHbI C YHKUUAMKU pacnpenene-

HUNA
Fo (x)=P(x; <x)
rge P — cnmBon BEPOATHOCTUN, N MNTIOTHOCTAMU
BEPOATHOCTU

g ()= % Fo (@)

Torpa cny4vaHa TakXKe BeSIMdMHA y C HeKo-
TOopon dyHKUMeN pacnpeneneHms Fy(x) .

Fy(x)= P(y=< )=
P
:l—P(y2x):1—HP(xg- =X)=
i=1
=1- [I—P(x_t-<x)]:1—H[1—FxI,(x)].
i=1 =1
Toraa )
F, (I)=1—1:Ill—ﬂ-,-{-ﬂl-

OnddepeHumpysa no x , HaxXoAAT NMIOTHOCTb
BEPOSAITHOCTU ¥

g, (0= g, ] [I1-F, ()]
.-|_1 . r"'.'l

HAYYHbI OBO3PEBATEb « 8(32) / 2013



TEXHUYECKUE HAYKU

Ons oAMHAKOBO pacnpefeneHHbIX apryMeH- Ha pucyHke 2 nNpvBeAeH MpUMep CeTeBOW
ToB X ,i=1,...,n: CTPYKTYpbl M COOTBETCTBYHOLWAA en moandumum-
Fy(x)y=1=[1= F(x)]": poBaHHasa cxema (yHKUMOHANbHOW LEeNocT-

y ) =1-[1-FEI'; HOCTM.
g, (%) = ng(x[1- F]"", Jlornyeckaa ¢yHKkumMa paboTocnocobHoCTH

cuctembl (pPUCYHOK 2) coaepxuTt 21 kpatyan-
roe F(x) v g(x) — dyHKUMA pacnpeneneHns LWun NyTb YCNewHoro gyHKLMOHMPOBAHNS:
W NAOTHOCTb BEPOSATHOCTU apryMeHTa. _ _ o . _ i
B [4] npeanoxeHa MeToavKa pac- Yo =(xlaxbax2axd)vinbax2axdaxd)v(xlaxeax2axd)y
yeTa HaAEXHOCTU CUCTEM C ceTeBOM  wixtiax2 axdaxi)vixbax2 axiaxd)vixlaxbax2axT)v
CTPYKTYpPOW. Moa ceTbio NOHMMa-
€TCHA CTPYKTYPHbIN 06beKkT, CBONCTBA _ ~ _ -
KOTO poro n pe.qCTa BNAOTCA B BuUAe 'V’LTI Axb A "l.-; M "|.H:| W '[ ."l.'l Axh A 'l.}" Fat 'l._'] W [_".1 Fal .'l."5 MXD A "l."'” L'
CeTeBOW CXeMbl (PYHKLMOHANMBbHOM Le-  w(xl Ax2 Axd AxT)v(xlax3axd axT)v(xl axSaxdaxT)v
NocTHOCTU. Ycnosuem pabotocnocob-
HOCTM CETU CUYMTaNM BO3MOXHOCTb
nepegaynm wuHdopmaumm ot ntboro VA2 AXIAXSAXTI VA2 AXSA XA XTIV XL AXIAXS A XT).
y3na Kk niobomy apyromy ysny.

W AX2 A3 AxT)v(xbAx2axd axT)vixl axbaxiaxd)v

WXl AX6 A X AXTIVIX2 A3 axdaxTIvixlax2axdiaxT)v

AHanus OMMUCaHHbIX
Bbllle MEeTOAOB MoKa3biBa-
€T, YTO OCHOBOW pac4yeToB
npu uccnenoBaHUM OTKa-
30B B CJ/IOXHbIX CUCTEMaX
ABASIOTCA METOoAbl Teopuu
BEPOSATHOCTEN. m

Puc. 2. MpumMmep ceTeBOM CTPYKTYPbl U COOTBETCTBYIOLWas el
moaudmuMpoBaHHas cxeMa PYHKLMOHAJIbHOMN LENI0OCTHOCTHU

Bu6smmorpaduyecKkuil CHUCOK:

1. Tazanos A. U. HayuHble ocHO8bI udeHmu@duKkayuu, aHa1u3d U MOHUMOPUH2a NPOEKMHbIX PUCKO8 Ka4ecmed Npo2pamMMHbIX
usdeautl 8 ycao8usix Heuemkocmu. Aemopegepam duccepmayuu HA COUCKAHUE Y4YeHOU cmeneHu 00KIMopa mexHUYeckux HAyK.
Pasanb 2011.

2. Mapkos A.C. [lapaduzma ozpaHu4eHHO20 cmoxacmuveckozo koHmpoAs // Hzeecmusi HHcmumyma uHxceHepHol pusuku.
2012. Ne 1(23). C. 15-19.

3. B.H. Jlesun Jlozuueckue memodsl 8 meopuu HadexcHocmu. I. Mamemamuueckuti annapam. Becmuuk TI'TY. 2009. Tom 15.
Ne 4,

4. Ckeopyos M.C. <cMemoduka onmumuzayuu HadexicHocmu cucmem ¢ cemegoti cmpykmypoii» 8 scypHase «Tpydvt CITIMUPAH»,
2011, sbinyck 16, cmpaHuywl 231-242.
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U3JAHUE MOHOI'PA®UMU (yuedOHOr0 1nocodus, Opouropbl, KHUIH)

Ecnu Bol cobupaerech BbITYyCTUTH MOHOTpaduio, U3ath yuedHoe mocodue, To Halle
N3narensCTBO rOTOBO OKa3aTh MOJIHBIN CIEKTP YCIYT B TAHHOM HalpaBJICHUH

Yenyru no ny6oaukanuy HaydHO-METOANYECKOM TUTEPATYPBI:
- opdorpadudeckas, CTUIHNCTHYECKAs KOPPEKTUPOBKA TEKCTA («BBIYMTKAY TEKCTA),

- pa3paboTKa 1 COIIacOBaHUE C aBTOPOM MaKeTa OOJIOKKH;

- peructparust Homepa ISBN, npucoenne konos YK, BBK;

- meyaTh MOHOTpauu Ha BEICOKOKAYECTBEHHOM NONUTpaduiIeckoM 000pynoBanuu (udposas
reyarth);

- pacchlIKa 00s13aTeNIbHBIX AK3EMILISIPOB MOHOTpaduu;

- IOCTaBKa THUpaXka aBTOPY W/UIIM PacChlIKa MO CONIACOBAaHHOMY CIIHCKY.

AHaJIOTHYHBIE YCITYTH OKa3bIBAIOTCS M0 U3AAHUIO YIEOHBIX MOCOOUH, OpOIIIOp, KHUT.

Bce pabotsi (6€3 yuera BpeMeHH I0CTaBKH TUPaXKa) OCYIIECTBISIIOTCS B TedeHue 20
KAJICHIapHBIX JHEH.

Cnpagku 1o ten. (917) 372-06-78, post@nauchoboz.ru.

HAYYHbIV OBO3PEBATESb « 8(32) / 2013






HAYYHbIN OBO3PEBATESb

Ne 9 (33), 2013 rox

YBaxkaemble yntarenu!

KoHTakTbl aBTOpPOB Nybnukauuii 4OCTYMHbI B peAakUun XXypHana.
OneKTpoHHasA Bepcus XypHana pasMellieHa Ha caiiTe www.nauchoboz.ru.
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