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9KOHOMMUKA U YMNPABJIEHUE

CTaTnctnyeckoe uccregoBaHue pbiHKa XUnbs B permoHax
[MpuBOsSIKCKOro doefieparnbHOro okpyra

Hatanbsa BnagumuposHa TPOPUMOBA

KaHOunaaT SKOHOMUYECKNX HaYK, CTapLLII/lIZ npenogasartesib Ka(*)e,ﬂ.pbl

MakpoaKOHOMUYECKOro pa3BuTus 1 rocygapcteeHHoro ynpaesneHna ®rbOY BIMO "bawly"

Odanunun BaneHtnHosuny TATrMPOB
OIrbOY BIMO "bawly"

CocTosAHME >XUAUWHOW cdepbl U pbliHKA
XWUNbS ABNAETCS OAHUM U3 BaXXHEMWMX dak-
TOPOB, OKa3biBalOWWUX BJIMSIHME Ha YpPOBEHb
W OMHaMWKY OCHOBHbIX JeMorpaduyeckmx
nokasatenen. CounanbHasa CTabunbHOCTb
obwecTtBa, yposeHb 6e3paboTuubli, MO6Ub-
HOCTb paboyen cunbl U apyrue dakTopbl BO
MHOIOM ONpefensalTCcs Halanymem JocTaToy-
HOoro obbeMa xunoro ¢oHAa, oTBevaroLlero
coBpeMeHHbIM TpeboBaHMaM 06LwecTBa,
BO3MOXHOCTbIO MpMobpeTeHns Xubs npeg-
CTaBUTeENSIMM CaMbIX WNPOKUX C/I0EB Hacene-
HUS.

Ha npoTsxeHnn AnuTenbHOro BpeMeHu oa-
HMM M3 CaMbIX OCTPbIX BOMPOCOB B COLMaIbHOMN
nonutuke Poccuinckon depepaumm ocTaeTcs
npobnema obecneueHns rpaxnaH AOCTYMHbIM
XUNbeM, OTBeYaLWmMM COBpeMeHHbIM Tpebo-
BaHWAM U CYLLECTBYIOLWMM HOpMaTUBaM.

[O0CTaTOYHO BbICOKMI YPOBEHb LIEH Ha poC-
CUIACKYIO XWUNYK HEeABUXMMOCTb B TEUYEHUMU
nocneaHux NeT wuMmesn YCTOMYMBYHD TeHAeH-
LMIO K pOCTY. B coueTaHum co 3HaUNTEbHbBIM
CHMXeHneM obbemMa BBOAMMOIO XWIbS, BO
MHOroM 06ycnOBNEHHLIM MUPOBbLIM (DUHAHCO-
BbIM KPU3NCOM, 3TO BeAeT K TOMY, UTO HeABU-
XXMMOCTb CTaHOBMUTCS BCE MeHee AOCTYMHOM
ANS LWMPOKUX CNOEB HacesieHusl.

Ha npoTsxeHun nocnegHux AecaTtuneTui
BeaeTcsa paboTa, HanpaBneHHas Ha co3daHue
dyHOAaMeHTa HOBOM, PbIHOYHOW CUCTEMbI NpU-
obpeTeHunsa n cTpouTenbCcTBa Xunbs. OCTpoTa
npobnem pasBuUTUS XUIULWLHOK Ccdepbl B CO-
BpeMeHHoON Poccum obycnoBnumBaeTcs psaom
NMPUYMH, B TOM 4uCre BbICOKMM 6pemeHeMm
cybcmamnin, KoTopble LeHTpasibHbleE N MECTHbIE
opraHbl BflAaCTU BbIHYXAEHbl BblAENATb Ha
NOAAEPXKKY XUANLLHO-KOMMYHAaNbHOIO X035~
CTBa; KpaWHe orpaHn4yeHHoOM MO6UNbHOCTbIO

paboyen cunbl, CBA3aHHOM C Ype3MepHOMn
3aBUCUMOCTbIO MecTa paboTbl OT MecTa Mnpo-
XNUBAHUSA; COXpPaHEHMEM HaAexna HaceneHus
Ha rocyapCTBEHHYO nomollb B ob6ecrneyeHunn
XWUNbeM; HeaAeKBaTHbIM  3KOHOMUYECKUM
AaBJIEHMEM Ha MpeanpusaTus, coaepXxawme
COBCTBEHHbLIN XWUnon ¢oHA; HU3Kon addek-
TUBHOCTbIO paboTbl MECTHbIX BJflaCTEN KaK B
ropoACKon, Tak U B CeNbCKOW MeCTHOCTU Mo
YYULLEHUIO XWUULHbBIX YCNOBUA HaceneHus
W, rNaBHOE, NPAaKTUUYECKM MOJHbIM OTCYTCTBU-
€M (PUHAHCOBbIX BO3MOXHOCTEN Y 6ONbLUNH-
CTBa AOMOXO3§MCTB ANS CaMOCTOSATENbHOro
npnobpeteHns xumnbs.[1]

MpuUMeHeHNne KOMIMIEKCHbIX CTaTucTmye-
CKMX wuccnegoBaHuii obycnaennBaeTcsa He-
obxoanMocTblo pa3paboTkn 3ddeKTUBHOM
CUCTEMbI MOAAEPXKM XWUINWHOIO CeKTopa,
BbISIBJIEHUS U aHann3a pakTopoB, BAUSAIOLWNX
Ha M3MEHEHME XWIULLHbIX YCNOBUN Hacene-
Hus Poccunckon depepauymn.

C noMoublo MHAEKCHOrO aHanmsa onpege-
NINM, KaK U3MeHunnacb CTOMMOCTb BCEN XXNI0MN
nJowaau B UesIOM B Tpex permoHax PO, a
TaKXe 3a CYEeT BAMSAHUA OTAeNbHbIX (haKTo-
poB.

B kauyecTtBe MWCXOAHbIX MOKas3aTeNen Mbl
B35/IM mMokasaTenu obwen naowagn Xuiblx
noMeLweHnn n HopMaTMB LeHbl 3a 1 KB.M Mo
TpeMm pernoHam: Pecnybnuka bawkopTocTaH,
Pecnybnuka Mapuin 3n, Pecnybnnka Moppao-
Bua (tabnuua 1.1.).[2,3]

1. OTHOCUTENbHOE M3MEHEeHMe CTOMMOCTM
BCEWN XMM0oM nnowaan:

4455 389
J- = Z QIPI = - =

¥ > qup,  3466.29
mnn 128,53%

1,2853
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9KOHOMMUKA U YMNMPABJIEHUE

Tabnuua 1.1. UcxoaHble AaHHbIE AN MHAEKCHOMO aHanmsa

O6wwan naowaab >xuinbix HopMaTuB LeHbl 3a 1

CTOMMOCTb BCEW >XWJIOW naowaamn

MNokasatenb/ noMeweHni, MAH. KB. M- KB.M, py6. mnpa. pyb6.
pervoH
2008 r. 2013 r. 2008 r. 2013 r. 2008 r. 2013 . ycnoBHas
Pecny6nuka
BaLIKOPTOCTaH 83,2 94 29850 32395 2483,52 3045,13 4214
Pecnybnuka
Mapuii 31 15,1 20,2 29700 31670 448,47 639,734 8700
Pecnybnuka
MopaoBusi 19,5 24,5 27400 31450 534,3 770,525 1395,2
NToro X X X X 3466,29 4455,389 14309,2

A6COJ'IIOTHO€ n3ImMeHeHune:
AL,=201P—2 9Py =

= 4455,389 - 3466,29 = 989,099 mnpa.
py6.

T.e. CTOMMOCTb BCEN XMWUIOW nnowazan B
OTUYETHOM nepuoge ysenuumnacb Ha 28,53%
nnu Ha 989,099 mMnpa. py6. No cpaBHEHUIO C
6a3nCHbIM.

2. N3MeHeHune BbIpy4YKM OT peanmsaunm 3a
cyeT M3MeHeHus obbvema (MHOEKC duanye-
ckoro o6beMa NpoayKunmn):

_ > 4P 4077.14
S qop,  3466.29

mnn 117,62%
A6CcontTHOE U3MEHEHMUE:

Ay =2 4P0 — 29000 =

4077,14 - 3466,29 = 610,85 mnpa. pyb.

T.e. CTOMMOCTb BCEN XWJOM Naowaan 3a
CYeT U3MeHeHus obuwer nnowaan Xunbix rno-
MELlEHNI B OTYETHOM Mepuoae yBenndunachb
Ha 17,62% wnn Ha 610,85 mnpa. py6. no
CpaBHEHMUIO ¢ 6a3UCHbIM.

=1,1762

Bu6nuorpadmueckmii CnMcok:

3. I3MeHeHne BbIpy4YKM OT peanunsaumm 3a
CYET U3MEHEHUS HOPMATMBA LEH:

D Pdy 4455380
PN pyg,  4077.14

mnn 109,3%
A6CONOTHOE U3MEHEHMUE:

Apig =2 P19 — 2. Pody =

= 4455,389 - 4077,14 = 378,249 mnpa.
py®.

T.e. CTOMMOCTb BCEN XW/OW njowaan 3a
CYET MU3MEHEHUS HOpMaTMBA LEHbl peannsa-
UMM B OTYETHOM MNepuoae yBenmumnacb Ha
29,3% wnu Ha 378,249 mnpa. py6. no cpas-
HeHMIo ¢ 6a3nCHbIM.

Taknm 06pa3oM, MOXHO caenaTb BbIBOA,
YTO OCHOBHbIM (AKTOPOM poOCTa CTOMMOCTM
BCEN XWUOM nnowaan sensaercs pocTt obuwei
naowanb >XWAbIX MNOMEWEHUNn. DTO 3HauuT
YTO pOCT LEH B WCCNeAoBaHOM nepuoae B
MPOLEHTHOM COOTHOLUEHMU, BblT HUXE pOCTa
obwen nnowaab >XWbIX TMOMELLEHUN, 4TO
ABNAETCA  MNONOXWUTENbHbIM  MHANKATOPOM
pa3BUTMUS SKOHOMMUKM pPErMoHa B LE/IOM. m

J 1,093

1. Bviukosa C.I., A6pockun A.A. CoyuaabHo-akoHoMmuveckass cmamucmuka / nod ped. M.R E¢pumosoii.- M.: Beicuwiee o6pasosa-

Hue, 2012.- 509c.

2. QedepanvHas cayxicba 2ocydapcmeeHHoll cmamucmuku [IaekmpoHHblil pecypc] : URL: www.gks.ru- (dama obpaweHus:

27.11.2014).
3. UngopmayuoHHo-npasoeoli nhopman
27.11.2014).
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HBECTULUMOHHAA NonnuTUKa B
aHTUKPU3NCHOM ynpaBneHum
opraHusauunen

AnekcanHgp Hukonaesny YYKAEB
MarnmcTpaHT Kadeapbl MEHEAKMEHTA

®IrbOY BIMO «Poccuiickuin yHnBepcuTeT apyxbbl HapogoB»

YTOo Takoe MWHBECTULUMOHHAsA MoAuMTUKa B
AHTUKPU3NCHOM YyrMpaBaeHUu npeanpusaTuem
— 3TO BOMPOC, KOTOPbI UHTEpPECYET yrnpasBJieH-
LeB M MeHelXepoB MpeanpusaTUA pasnnyHbIX
oTpacsien n yposHen. Kak ocyLLecTBNATb aHTU-
KpU3MCHOE YynpaBfieHne, Kakue CyLecTBYIOT
nokasaTesnu, 3Tanbl, YPOBHU WMHBECTULMOHHOM
NOAUTUKN?

AHTUKPU3UCHOE ynpaBfieHNne opraHusauunen
Wnn NpeanpusaTUEM B CYLLECTBYIOLLMX YCITOBUSAX
PbIHOYHOW 3KOHOMUKKN TpebyeT OT pyKOBOACTBA
BbICOKOrO KayecTBa YnNpaBleHUs pucKaMmu,
Hanbonee 4eTKO NPOSABNAOLLMMNCSA B UHBECTU-
LMOHHOM YyrpaBfeHUn 1 cTpaTternu.

MHBEeCTUUMOHHaa cTpaTerms sBNseTca Co-
CTaBHOW 4acCTbiO CTpaTermyeckoro ynpasieHus
W nNJaHMpoBaHWd, KoTopas HanpasfieHa Ha
npeogosieHNe WHBECTULMOHHLIX Crnajos B
nepuoabl Aenpeccuun, Kpusuca, CTPYKTYPHYHO
nepecTporiky Mpou3BOACTBA WU COBEpPLUEHCTBO-
BaHWe yCnoBuUn AN PUHaHCOBOW YCTOMUYNBOCTHU
npeanpusaTU Ha AONroCpOYHbLIM nepuoa. He-
06X04AMMO yuUTbIBaTb TOT (haKT, YTO MHBECTU-
LUMOHHas MNONTUKA B aHTUKPU3UCHOM Yyrpas-
JleHNM BO3MOXHA B POCCUMCKUX YCOBUAX Ha
npeanpuaTuMax TOMbKO MOCNe MNpoBeAeHUs
3Tana oOnepaTuBHOIO pecTpPyKTypupoBaHus,
WHbIMWU C/10BaMu, NOBbIWEHUA WHBECTULIMOH-
HOW npuBAeKaTeslbHOCTU 4epes3 ynydlleHue
BHYTPEHHUX WCTOYHWUKOB, PECTPYKTYypuU3aunm
UMEKLWLMNXCA aKTUBOB, AONT0OBbIX 0653aTenbCTB
npeanpuaTus.

BblgensawT cneaywoowme sTanbl MHBECTULM-
OHHOW NOSIUTUKMN:

1. OnpeneneHve uenu, 3agady WUHBECTULMU-
OHHOM nonuTUKKN (Lenn obs3aTeNbHO AOKHbI
6blTb M3MEPUMbIMU, KOHKPETHbIMU, AOCTUXM-
MbIMU N COBMECTUMbIMN).

2. Y4yeT n nuccnenoBaHue KOHbIOHKTYPbl PbiH-
Ka, y4yeT (paKTOpOB BHELIHEN CcpeAbl, KOTopble
MOryT BAUSATbL Ha BbIGOP MHBECTULMOHHOM MNO-
NNTUKMN.

3. MNMpouecc popMUpoBaHNA UHBECTULIMOHHOM
NOANTUKU MO HarMpaBNeHUSAM MHBECTUPOBAHUS.

4. lpouecc cOoCTaBfeHUA WMHBECTULMNOHHbIX
nporpamMmm npeanpusaTus.

5. KOHTposb BbINOAHEHUS MHBECTULMOHHOM
NporpaMmMbl OpraHu3aunm.

AHTUKPU3NCHasA MHBECTUUMOHHAasA NonuTuka
npeanpuaTna — 3TO CNOXHas, B3aMMOCBSA3aH-
Hasa W B3aMMoobycCnoBNeHHass COBOKYMHOCTb
BWMAOB, 3TanoB JAeATeNbHOCTU MpeanpusaTus,
KoTopas obpalleHa Ha u3BneyeHue npubbinu,
nepcrnekTuBHoe pasBuUTUE W BbIFOAHbLIX 3-
¢deKToB B UTOre npoBefeHUs MHBECTULMOHHbIX
BNoOXeHun. o BCeM HanpasBneHWaM rnposeje-
HME MHBECTULMOHHOW MOJINUTUKM AONXKHO ObITh
npoayMaHo n cbanaHcmpoBsaHo.

HeobxoanmMo  npuaepxuBaTbCs  YCNOBUN
pa3paboTKM aHTUKPU3UCHON WHBECTULINOHHOWN
NOMUTUKMU:

- paccmaTpuBaTb MNPOWU3BOACTBEHHbLINM MNpO-
uecc, duHaHCMpoBaHUe U NHBECTUPOBaHME KakK
eAVHYI0 cucteMy 6usHeca, HampaBfeHHYK Ha
Co3ZlaHue yCcnoBuK pocTa CTOMMOCTU KanuTana
bupMbI;

- aHanuMsupoBaTb AOMYCTUMbIM U KpuUTUye-
CKWUA YPOBHU PUCKOB PbIHOYHOW CUTyauuun u
paspabaTtbiBaTb WHBECTULMOHHYIO CTpaTerunto
Ha OCHOBE MpPOrHO30B;

- YUUTbIBATb PasfIMUYHYO CTOMMOCTb AEHEr B
onpefeneHHble BpeMeHHble 3Tansbl;

- Heob6xoaMMO BeCTU YYeT TEMMOB WUHDNA-
umun,;

- BECTM pacyeT CTOMMOCTU MpPUBIIEYEHHOTO
KYTO6bl f06UTLCA YyCNEXOB B @HTUKPU3UCHOM
ynpasneHun, HeobxoaAMMo MpuHUMATb WH-
BECTULIMOHHbIE pELIeHNs Ha BCEX YPOBHSAX,
obecneunTb TaKTM4eckoe W CcTpaTermyeckoe
naaHupoBaHue.

Mpun TaKTUYECKNX NHBECTULMOHHbIX peLleHn-
AX peKoMeHAyeTcs onepupoBaTb HE60MbLIMMMK
CyMMaMu N He OTXOAUTb OT paHee HaMeyeHHOoM
WHBECTULIMOHHOW NOJSINTUKM.
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T TlpM _ CTpaTerMuyecknx  VHBECTULMOHHBIX
peweHnsax onepaumm nposoaaTca ¢ 6onee
KpYnHbIMK (DUHAHCOBLIMW CpeacTBaMn U BeayT
K U3MEHEHUAM paHee HaMe4YeHHbIX LWaros, 4YTo
yBenn4MBaeT BO3pacTaHue QUHAHCOBbLIX pU-
CKOB.

DTanbl NPUHATUSA UHBECTULIMOHHbBIX peLUEHUN
Ha KPU3UCHOM NpeanpuUsaTUn:

- oueHka (GUMHaAHCOBOro COCTOSHWUSA W BO3-
MOXHOCTW y4acTusa NpeanpusaTms B MUHBECTULM-
OHHOWN AesaTenbHOCTH;

- obocHOBaHWe pasMepoB WUHBECTULMUI, Bbl-
60p NCTOUYHMKOB AN PUHAHCUPOBAHUSA;

- OLleHKa NjaHMpyeMbIX AEHEXHbIX NOTOKOB
OT HaMeYeHHbIX MHBECTULMOHHbIX MPOEKTOB.

Hanbonee BaXkHbIM 3TanoM OLEHKWU (PUHaH-
COBOM MpuBAeKaTesbHOCTU NpeanpuaTUSa npu-
HATO cUMTaTb aHanu3 HUHAHCOBO-XO3SANCTBEH-
HOW AeATenbHOCTU opraHusaumm. C noMoLbio
TakKoro aHaausa OueHWBaKT NEpPCrneKTUBHOCTb
npeanpusatusa  (BO3MOXHOCTb  MobunmnsosaTb
AOCTYMHblE UCTOYHUKWU CpeacTB U OoTAady Tpe-
6yeMbIX B/IOXEHUI).

Ona Toro 4ytobbl oUeHUTb (MHAHCOBOE CO-
CTosiHME npeanpuaTmns, HeobxoaAnMMO NMpoBeCcTU
aHanu3 no oueHke aPeKTUBHOCTM pasMeLlle-
HUSA CPeACTB, aHanM3 yCTOMYMBOCTM MO nnaTe-
»XecrnocobHOCTN, AocTaTouHa Nu (dUHaHcoBas
6aza, obecrnedyeHHOCTb COH6CTBEHHbIMW Cpef-
cTBamu Ansa dumHaHcoBoro obopoTa.

Tak kak nHdopmaumio o GUHAHCOBOM COCTO-
AHUWN NpeanpuaTUS Nony4varT M3 GUHAHCOBOM
OTYETHOCTU, TO HeOH6X0AMMO OpUEHTMPOBAaTLCH
Ha KOHKPETHbIN OTYETHbIM nepuos. WIMeHHOo
NO3TOMY BaXHO ANA NPUHATUS (HUHAHCOBbIX
peweHnin NporHo3npoBaTb WHBECTULMOHHbLIE
TeHAEHUWN, BbISBAATb HaMpaBfieHUsa nnaHupy-
€MbIX U3MEHEHUA.

MeToaMKKN OLUEeHKN (PUHAHCOBOro COCTOSAHMUSA
npeanpusaTUs OCHOBaHbl Ha CUCTEMHOM aHa-
nuse @GUHaAHCOBLIX KO3bdUUMEHTOB. [aHHble
METOANKM OT/INYaloTCa Apyr OT Apyra Konu-
4YeCTBOM BbIOpaHHbIX KO3(PMhULMEHTOB, MPUH-
umMnaMm 3Ha4YMMOCTU N BECOMOCTU BbIGpaHHbIX
nokasaTesien, MeTogaMmn, C NOMOLLbID KOTOPbIX
nony4yatot 0606LWEeHHY0 OUeHKY (UHAHCOBOro
COCTOSIHMSA OpraHm3auun.

Kakue 6bl HM 6b15In BbI6paHbl KO3 dULMEH-
Tbl, CNeunanncTbl MHBECTULUWMOHHON MNOSNTUKMK
AHTUKPU3UCHOrO YMpasBfieHUs COBETYIT Onu-
paTbCa Ha npeanpusaTUs, KOTopble, HECMoTps
Ha 3KOHOMMYECKMne crnagbl, OCTatoTcs Npubbiab-
HbIMW. VHQOpMaUMio O TakuUX NpeanpuaTnax
noay4yatoT B nMpouecce aHanmsa AUHAMUKK
duHaHcoBoM npubbinn 3a BblbpaHHble nepwu-
OAbl, yuuTbiBasg UX ybbITKM U Npubbinb. 3TU
XXe [aHHble MWCMNoNb3ylT ANa onpeaeneHus
nokasaTesien pocTa BblpyUKM B COOTHOLUEHUMU:
peanusaumsa ToBapoB - oblias CTOMMOCTb ak-
T1BOB. lNpKn ycnosuun, 4to KO3bPUUMEHT pocTa
BbIPYYKW npeyBennympaeT KoadpbULMEHT pocTa

aKTUBOB, OTMe4YyaeTcs MnoBbileHne 3dpdekTmB-
HOCTWU npeanpuaTtus [1].

Lenn WHBECTULMOHHOW [esATeNlbHOCTM B
AHTUKPU3NCHOM yNnpaBieHUM.

fnaBHas uenb - cnocobcTBoBaTh peanusa-
unm paspaboTaHHON aHTUKPU3UCHOM CTpaTermm
M aHTUKPU3UCHbIX MporpaMM, T.e. obecneunTb
HeobxoaAMMbIMM pecypcaMu, MNPOBECTU Mepo-
npusTMsa no (UHAHCOBOMY O0340POBJIEHUID U
PECTPYKTYPUPOBAHMIO  HeMIaTeXecnocobHbIX
npeanpusaTuin.

2. CneuumanbHble uenn (Mo npoueagypam
6aHkpoTCcTBa):

- pocypebHas caHaums, HabnwpeHue,
MUpOBOe cornaweHue. MpuUopUTETHOM Uenblo
ABNAETCSA «pacymcrtka» (yperynnposaHue) 3a-
LOJIKEHHOCTU;

- (MHaHCOBOE 0340pOBJIEHME - MOAEPHU-
3aumsa obopyaoBaHUs, PEKOHCTPYKUMS AeWn-
CTBYIOLLEr0 TMPOU3BOACTBA, YperyampoBaHue
3a40/1KEHHOCTU;

- BHElWHee ynpaBfeHne - Co3aaHme HOBbIX
NPOM3BOACTB M MPeaAnpusaTUiA, PecTpyKTypupo-
BaHMe AENCTBYHOLWEro npeanpusatusa, ero émus-
Heca, UMYLLEeCTBEHHOro KOMMNeKca, akunuoHep-
HOro KanuTana, PeKOHCTPYKLMS AEACTBYHOLLMX
NpPON3BOACTB;

- KOHKYpPCHOE NMpOM3BOACTBO - CO3A4aHMNE HO-
BbIX NMpeanpusaTuin Ha 6ase Npon3BOACTBEHHbIX
MOLLUHOCTEN IMKBUANPYEMON OpraHnsaunm.

O6beKkTbl MHBECTUPOBAHMS B @aHTUKPU3NCHOM
ynpasneHuu:

- 6Bu3Hec NpeanpuATUN-A0/KHUKOB;

- akumu (naw, 4onn) npeanpuatuia, cosaa-
BaeMbIX B XO4E PecTpyKTypu3aumMm MMyLLecTBa
n bnsHeca A0MKHUKE;

- UMYLLECTBEHHbIN KOMMIEKC AO/HKHUKA;

- OTAEeNbHble 06bEKTbI UMYLLLECTBA.

OTnnumntenbHas ocobeHHOCTb MHBECTMpOBa-
HUS MPU aHTUKPU3UCHOM YMNpaBJ/iEHUM 3aKJI0-
YaeTcs B TOM, YTO O6BEKTbI MHBECTUPOBaHUSA,
Kak npaBu/0, pacCMaTpuBalOTCA CBOOOAHbLIMU
OT BCeX unu 6onblUeNn 4YacTu AONroB, HaKo-
MJEHHbIX NpeanpUSaTUEM.

NcToYHMKaMm hbnHaHCMPOBaHUSA MHBECTULM-
OHHOTrO npoLecca ABASAKTCS:

- cobcTtBeHHble (UHAHCOBbLIE CpeacTBa
opraHusauumm (Npmbblnb, aMoOpTU3aALMOHHbIE
OTYMCNEHNS], CTPaxoBble BbINIaThl U T.M.);

- MPUBIEYEHHbIE CPeACTBa OT MPOAAXW aK-
unn (gonen, naes) B Kanutane;

- 3aEeMHble CpeacTBa, B TOM YMUCe KpeauThbl
6aHKOB;

- accurHoBaHua wm3 rocbrogkerta, brogxeTa
cybbekTta Poccuiickon ®depepaumm, MeCTHOro
6oaxeTa, rocynapCTBeHHbIX BHe6HOOXKETHbIX
¢doHaoB.

MeToabl OLLEHKN MHBECTULIMOHHbIX NMPOEKTOB
M peleHnin:

- MO CpOKaM OKYMaeMoCTU WHBECTUUUIN -
XapaKTepu3yT Nepuos, B TeYeHMe KOTOpOoro
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Ha BJIOXEHHble CpeAcTBa He byaeT MNosy4vYeHo
HMKAKOro AOMNOSHUTENBHOIO A0X0A3a;

- cpegHen AOXOAHOCTUM MHBECTUUMI - onpe-
AenseTca Kak COOTHOoleHWe cpefHen rogoBomn
YMCTON MpubbINM K CpeaHen BenuuuHe WHBe-
CTULMIA;

- YUCTOM NpuBeAEHHON (TeKylen) CTOUMO-
CTU - XapakTepu3yeT, HACKOIbKO CYMMapHbIA
AEHEXHbIA MOTOK B TEYEHME XMU3HEHHOro LUK-
Jla UHBECTULUNIM NepeKPOET KanuTaaoBOXeHNS
npun ycnosum obecneveHns TpebyeMoro ypoBHS
AOXOAHOCTU Ha MHBECTULMN;

- BHYTpPEHHEeW HopMe AOXO0A4HOCTM - no-
Ka3blBaeT YpoOBEHb AOXOAHOCTU WHBECTULNMN,
KOTOpbI obecrneunBaeT paBeHCTBO AUCKOHTU-
pOBaHHbIX AOXOA0B U pacxXxoA0B Ha NPOTSXKEHUN
KM3HEHHOro UMKna nHeectnumnm [2].

Mpwn aHTUKPU3UCHOM ynpaBneHnu TpebyeTca
BbICOKOE KAuyeCTBO YrNpaBfieHNsS pUckaMmm, KOTO-
pble HeobxoAMMO yuynTbiBaTb MNpU cTpaTeruvye-
CKOM MNNaHupoBaHuK.

Bbu6anorpadunyeckmin CNMCokK:

Ycnexn aHTUKPU3WCHOW MOAUTUKKM 3aBUCAT
OT peLlleHnn, KOTopble MPUHMMAKTCA Ha BCEX
YPOBHSAX. BaxHo, 4T0b6bl 6blna obecnedeHa
Hepa3pblBHAs CBSA3b MeXAY TaKTUYeCKUMU U
CTpaTernyeckMMm peLleHnsIMu.

Ob6s3aTenibHO Heo6X0AMMO Yy4YUTbiBaTb BAW-
AHNe WHOISUMN, KOPPEKTUPYS HanpasneHus
OEHEXHbIX MOTOKOB N KO3 DUNUNEHT ANCKOHTU-
poBaHuns MHGAAUNN.

KayecTBeHHOEe WHBECTUUMOHHOE Yynpasne-
Hne byaet obecnedyeHo 3a CYET ONTUMANLHOIO
Bblbopa KpUTEPUEB OLEHKMN.

TonbKO  MCMNONb3ya  YHUDULMPOBAHHbIN
NnoAxo4 C MCMNOJSIb30BaHWEM MepenpoBepsieMbiX
N 06bEeKTMBHbIX MOKasaTenen, cocraBneHne
3((PEeKTMBHOIO M MEeHee PUCKOBAHHOIo nna-
Ha WHBECTUUWIA, TrpaMOTHAs aHTUKPU3UCHaS
WHBECTULMOHHAsA MOMMTUKA MOXET AaTb MoJio-
XUTenbHble pe3ynbTaTbl XU3HeAesATeNbHOCTU
npeanpusaTus. m

1. Kak ocyujecme/isimb UHBECMUYUOHHYH NOAUMUKY 8 ynpaseHuu npednpusimuem [IaekmpoHHblill pecypc]. - Pesxcum do-
cmyna: http://1bankrot.ru/antikrizisnoe-upravlenie/investicionnaya-politika.html.

2. KosaH C.E. Teopusi aHmukpusucHozo ynpas/exus npednpusimuem: yuebHoe nocobue \ C.E. Koean, /1.Il. Mokposa, A.H. Psxos-
ckasi; nod ped. M.A. ®edomoeotl, A.H. Psaxoeckotl. - M.: KHOPYC, 2009. - c. 143-145.
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OCOBEHHOCTU PO3HMYHON DAHKOBCKOM
OesTEeNbHOCTU B KOMMEPYECKMX BaHKax
Pecnybnukn KasaxctaH

Anu6ek A6abixawmmoBuy BAUTYPCYHOB
MarucTpaHT Kadeapbl MEHEIKMEHTA

®IrbOY BIMO «Poccuiicknin yHnBepcuTeT apyxbbl HapogoB»

AHHoOTaymnsa. B ctatbe nccienqoBaHbl obujme
0CO6EHHOCTH, CBOHCTBEHHbIE  BaHKOBCKOMY
cektopy Pecnybnamkm KasaxctaH (PK) u, B
4acTHOCTH, €ro pO3HN4YHOMY CerMeHTy. Paccmo-
TpeHa CTpyKTypa yciyr 6aHKOBCKOro cekropa
PK u ornpegesieHbl OCHOBHble TeHAEeHUUN ero
pasBuTus.

KnrouyeBble cnoBa: 6aHKOBCKUN CEKTOP,
aKTUBHbIE ornepauuun, naccmuBHble orepauynmn
6aHkoB, 6aHKOBCKME pWUCKU, KPeAWUTbI, AEro-
3UTbl, KOMUCCMOHHbIE YCAYyru, JIMKBUAHOCTb,
KpeaUTHbIM rnopTgernb.

Llenbto [aHHOW CTaTbM SBASIETCS aHanm3
MPUHLMMNOB AEATENbHOCTU, (PaKTOPOB BAMSAHMUS
Ha (YHKUMOHWPOBAHME PO3HUYHOro 6aHKOB-
ckoro 6musHeca PK, a Takxe nonbiTka cdop-
MyMpOBaTb OCHOBHbIE 3adauyn YynpasieHus
PUCKaMM PO3HMUYHbIX BAHKOBCKUX YCAYT.

B PK Ha gaHHbIi nepuoa BpeMmeHun 10 kpyn-
Henwunx 6aHkKoB KoHcomampytoT 88% pbiHKaA
PO3HUYHbIX BknagoB (3,9 TpnH. TeHre), a 23
6aHKka B ceKkTOpe MMelT A0/ pblHKA MeHee
1 % (N0 p[aHHBIM aHaIUTUYECKON CIyXObl
Ranking.kz). 2T1o aBnaeTcs NnpsaMon npoekumen
obWEeMNpPOBON TEHAEHUMN K YKPYMNHEHMIO 6aH-
KOBCKOro 6m3sHeca, KOHUEHTpauuMmn pbiHKa 6aH-
KOBCKMUX YCNyr B pyKaxX OrpaHWYEHHOro 4ymcna
KPYMHbIX MrpokoB. Co6CTBEHHO, 3Ta TeHAeHUMS
KacaeTcs He ToNbKO 6aHKOBCKOro, HO U ApYyrux
BMAOB busHeca. Takmm obpasom, 310 rnobanb-
Hasa oblesKoHOMMYecKas TeHAeHUNs.

pynna kpynHenwmx 6aHkoB B KasaxcTaHe
npeacraeneHa 6-t0 6aHkamu. OT10: AO «Ha-
poaHbii baHk KasaxcraHa», AO «Kaskommepu-
6aHk», AO «BTA baHk», b AO «Cb6epbaHk»,
AO «llecHabaHk» n AO «baHklLeHTpKpeanT».
Mo gaHHbIM nccnegoBaHuii [1], aTa rpynna 6aH-
KOB BblAeNIeTCA He TOJIbKO 60AblWNMM pa3Mepom
aKTMBOB, HO W HannumeMm npobnem, KoTopble
CONYTCTBYIOT 3Ha4YnUTENbHOMY 06beMy aKTUBOB.
B nepByto o4epenb, 3TO CyLWEeCTBEHHbIE PUCKUK B
c/lyyae yxyAleHUss 3KOHOMMYEeCKOM CuTyauuu
B CTpaHe unu B rnobanbHOM 3KOHOMUKE.

B uenom, B 6aHkoBckoM cekTope PK dyHK-
umoHupytot 38 6aHKkoB. BaHKOBCKMI CeKTop
KazaxctaHa MOXHO YC/OBHO pasgenutb Ha 3
rpynnbl 6aHKOB NO BE/IMYMHE aKTMBOB.

1-9 rpynna npeacrtaesneHa Havbonee kpyn-
HbiMM 6aHKaMm C pa3MepoM akKTuBoB 6onee 1
TP/IH. TEHre.

2-a rpynna - 3TO cpeaHue 6aHKu C akTuBa-
MM oT 100 MNH. TeHre Ao 1 TpAH. TeHre.

3-a rpynna - menkune 6aHKku C akTuBaMmn, He
npesbiwatowmmm 100 MaH. TeHre [1].

Taknm o6pa3oMm, KpynHble 6aHku Kasax-
CTaHa npeactasneHbl 6-t0 6aHkamn, cpegHue
M Manble 6aHkn — no 16. U3 HMx 17 6aHKoB C
MHOCTPAHHbIM y4dacTmem, B TOM uucne 15 po-
yepHuMx 6aHKOB.

BTopbIM hakTOpPOM BAMSHUSA HA PYHKLMNOHU-
poBaHue 6aHkoBcKkoro 6usHeca B PK aBnsetcs
yBefnnyeHme ob6beMoB PO3HUYHbLIX YCNyr C oA-
HOBpPEMEHHbIM COKpaleHnem obbemoB 06cny-
XNUBAHUSA KOpnopaTMBHOro cektopa (ocobeHHOo
B obnactm kpeautoBaHusl). Mo3ToMy 0CO6bIi
MHTepec npeacraBnsieT cobon nsyyeHume pos-
HUYHON AeaATeNnbHOCTM Ka3axCTaHCKMX 6aHKoB
Kak MMelLwen TeHAEHUMIO K paclUMPEHUID, YTO
U3MEHSET CTPYKTYypy 6aHKOBCKOro pbiHka PK.

B 31Ol CBSA3M crieayeT OTMETUTb CYLECTBEH-
HbIA MPOLEHT «TOKCUYHbIX» aKTUBOB B 6aHKOB-
CKOM cekTope PK.

Tak, no paaHHbIM HauwnoHanbHoro baHka
Pecnybnnkmn KasaxctaH, B CTPYKType aKTUBOB
KasaxcTaHckmx 6aHkoB Haubonblyo A[050
(63,1% OT COBOKYMHbIX aKTMBOB) 3aHMMaeT
CCyaHbI noptdens B cymme 14 513 mnpa. TeH-
re (Ha Hayano 2014 r. - 13 348 MApAa. TeHre),
pocT ¢ Hayana 2014 r. coctasun 8,7%.

3aiMbl HOpUANYECKMM NMUaM COCTaBASAT
7 603 mnpa. TeHre c gonen 52,4% ccypHoro
noptdena (Ha Hadano 2014r. - 7 473 mnpa.
TeHre unm 56,0% ccyaHoro noptdens), pocT C
Hadana 2014 r. - 1,7%.

3aliMbl  PU3NYECKMM JMLAM  COCTaBNSIOT
B KoHUe 2-ro kBapTtana 2014 r. 3 684 mnpa.
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TeHre c gonem 25,4% ccygHoro noptdens (Ha
Hayano 2014 r. - 3 297 mnpa. TeHre nnun 24,7%
oT ccygHoro noptdens). MNMotpebutenbckmne 3a-
MMbl cocTaBnaT 2 604 mnph. TeHre c gosnen
17,9% ccyaHoro noptdensa (Ha Hadvano 2014
r. - 2 241 mnpg. tedre nam 16,8% ot ccygHoro
noptdens).

3arimbl MCB cocTtasnsoT 2 960 Mapa. TeHre
c ponen 20,4% ccypHoro noptdensa (Ha Ha4a-
no 2014r.- 2 342 mnpa. TeHre nan 17,5%
OT ccyaHoro noptdens).

NPL - HepaboTaiwwwue 3amMmbl (C Mpocpo-
YEHHOMN 3a[0/KEHHOCTbo cBbiwe 90 pgHen)
coctasnsot 4 359 mnpa. tenre vam 30,0% ot
ccyaHoro noptdensa (Ha Havano 2014r. 4 158
MApA. TeHre nnm 31,2% ccygHoro noptdens).

MpoBM3nM NO CCyAHOMY MOPTdENto CNoXu-
nmcb B pasmepe 4 707 mnpga. teHre unun 32,4%
oT ccyaHoro noptdens (Ha Hadano 2014 r.
4 644 mnpa. TeHre wam 34,8% ccygHoro nopt-
dens).

Mpn 3TOM OCHOBHas Macca MNpPOCPOYEHHbIX
KpeanToB MNpUXOANTCA Ha KOpnopaTUBHbIN
cektop. [lo3TOMy pacwupeHme poO3HUYHOIO
KpeaAnTOBaHMA U COKpalleHue KOpropaTUBHbIX
nporpamm spnsieTcsa peakumen 6aHkoB Ha 06b-
EeKTUBHY0 06CTaHOBKY Ha pbIHKeE.

TakxKe 3aMeTHO TAroTeHuMe K pO3HULE U B
obnactm naccmBHbIX 6aHKOBCKMX onepauui.
Ob6sgazaTtenbctBa 6aHkoB B PK cocrtaBngtwoT Ha
Havano 2014 r. - 13 384 mnpa. TeHre. B coso-
KynHbIX obsa3aTenbctBax 6aHkoB Hanbonbluyko
AON0 3aHMMAlT BKNaabl KAMEHTOB - 73,9% un
BbliNyLweHHble B obpalweHne ueHHble 6ymaru
- 6,4%. Ob6saszaTtenbctBa 6aHkoB PK nepen He-
pesngeHTtamm PK coctasunmn 1 546 mnppa. TeHre
nnm 10,2% OT COBOKYMHbIX 0693aTeNbCTB.

Bknaabl KJVMEHTOB COCTaBAAKT Ha Hayasno
2014 r. 9 845 mnpa. TeHre vam 73,6% coso-
KYMHbIX 0693aTenbCTB, U 3Ta CyMMa Bo3pacTaeT
Ha nNpoTskeHun 2014r.

Bknaabl tOpnaMYecKnx nnL COCTaBnslT Ha
Hayano 2014 r. 5 895 mnpa. teHre nam 59,9%
BK/1aQA40OB K/IMEHTOB, pPOCT C Hadana 2014 r.
- 15,6%. [onsa BkNagoB HOpUANYECKUX UL, B
WHOCTPaHHOM BasnloTe K KOHLUY TpeTbero Kesap-
Tana 2014 r. ysennuunace ¢ 32,7% Ha Ha4vano
roaa ano 41,9% Ha oT4yeTHYIo aaty.

Bknagbl pusnMyecknx auy, coctaBnsawoT 4 427
MApA. TeHre nnn 39,4% BKIaA40B KAMEHTOB (Ha
Hayano 2014r. - 3 949 mnpga. TeHre nnn 40,1%

Bu6naunorpadunyeckmii CNMCokK:

1. HngpopmayuouHblll nopman www.zakon.kz
2. HHpopmayuouHbLli nopman http://ranking.kz/
3. HHgpopmayuoHHbIll nopman http://www.banker.kz/

BK/1QA0B K/MEHTOB), POCT C Ha4ana 2014r.
- 12,1%. [Jdons BKNagoB (Gu3MYeckux nuy B
WHOCTpaHHOM BantoTe yBennyuiack ¢ 44,0% Ha
Ha4dano roga Ao 55,8% K KOHUY nonyroaus.

NTak, nMeeTca 3HAYUTENbHO YCWUIMBLUAACH
B nocneaHee BpeMs TEHAEHUMA K POCTYy po3-
HUYHbIX 6AHKOBCKUX YCAYT KaK B HanpaBfieHUn
aKTUBHbIX, TaK M B HanpaBfeHWU MNacCUBHbIX
6aHkoBCKMX onepauuni. lNMepBooyepedHbiM 3a-
JAaHWEM, TEM He MeHee, ABMSETCA pacwmpeHne
KOMUCCUOHHbBIX U KPeAUTHbIX YCAYT.

B obnactm kpeamtoBaHUMSA MMeEKOTCA He-
KOTOpble cepbe3Hble HepgocTaTkn. B nepsyto
oyepenb, 3TO — BbICOKME KpeauTHble CTaBku. B
KasaxcTaHe cTaBkuM NO KpeauTam COCTaBASAOT
oT 12 po 20 %, nockonbKy Takmm obpa3om H6aH-
KW NbITAOTCA pewmnTb npobnemMy NMKBUAHOCTU.
Ho 3TO TONbKO NoBbiWaeT 6aHKOBCKYIO Mapxy,
NOCKOJSIbKY B pa3Mep CTaBKM MO KpeauTy 3a-
KnagbiBatotca 6yaywime nposBuM3Mm U NoTepwu
NO NPOCPOYEHHbIM CCyAaM U HeBo3BpaTaM. ITO
NpUBOANT K TOMY, YTO KanwuTas, BblKa4yaHHbIN
BbICOKMM MPOLIEHTOM 3a KpeauT U3 peasibHoro
CeKTopa 3KOHOMMUKMU, OT HaceneHus, MCb nepe-
TekaeT B 6aHKOBCKUWN CEKTOp.

KpoMe TOro, B CTpaHe MOBbIWAETCA poOJb
WHOCTpaHHOM BantoTbl (B OCHOBHOM, B cdepe
[erno3nToB HaceneHusa), u nocne aesasbBauun
3TOT NpPOLECC YCUNUICS.

B aTton cutyaummn Haubonee ysa3BUMbIMU SIB-
NAKTCA MUMEHHO KpynHble 6aHKW, B TO BpeMs,
Kak Hambonee HU3KME PUCKM YCTOMYUBOCTU W
niaaTtexecnocobHOCTN, AEMOHCTPUPYIOT Manble
n cpegHune 6aHkn. OHM XXe NoKa3bIBAOT U y4-
lWne pesynbTaTtbl NO Aose NpobneMHbIX Kpeau-
ToB B nopTtdene. KpynHble xe 6aHKN nmampytoT
NO YPOBHIO AOBEPUS HAaCeNeHus.

TakmMm o6pa3oM, 6GaHKOBCKOW poO3HMLE
PK cBonctBeHHbl 06WeMnpoBbie TEHAEHLMN
K YKpPYMHeHuio 6usHeca M COCpeaoTOYEHMUIO
pblHKa NOA KOHTpONEeM KpynHbiX 6aHKOB.
OaHOBpPEMEHHO MMEKTCS U CBOM 0COBEeHHOCTHN:
BantoTM3aunsa 6aHKOBCKOro 060poTa 1 BbICOKMA
YPOBEHb 4YYBCTBUTENIbHOCTM K Hebnaronpwu-
SATHOW PbIHOYHOW KOHBLIOHKTYpe. M03ToMYy posb
cpeaHuX 1 ManblX 6aHKOB Ha PO3HUYHOM pblHKE
6ypet ocraBaTbCs 3HAYUTENbHOWM, MOCKOJIbKY
JaHHble CTPYKTYypbl Hanbonee agantupyeMbl n
MeHee YyBCTBUTEsbHbI B YCI0BUAX TypbyneHT-
HOMO pbiHKA. m

4. bi0guyuansvHylil catim HayuoHasnvHozo Banka Pecnybauku KazaxcmaH http://www.nationalbank.kz/
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K npobneme npoTtMBogencTBusi onepaTuBHbIX
noapasgeneHnmn yuypexaeHnm n opraHoB YrofOBHO-
NCNOSTHUTENBbHON CUCTEMBbI NUAEPAaM YrofIOBHO-MPECTYNHON

cpenpl

Oner Muxannosuy OBYUMHHUKOB

AOKTOp negarornyeckux Hayk, Bnagummpckun ropyuanydeckum MHCTUTYT

®egepanbHoOM cnyx6bl UCNOMHEHUSA HaKa3aHUN

MpecTynHOCTb B MecTax NuweHns cBoboabl
npeacrtaBnsaetr coboil CMOXHY M Cepbe3Hy
npobneMy He TOMbKO AN WUCNpaBUTESNbHbIX
yypexaeHun, Ho U pnsa Bcero obuwectsa B
uenom. lpecTtynneHusi, cOBepLlUEeHHble B ne-
puoa oTbbiBaHMS HakasaHWs B BUAE M30M9UMN
oT obuwecTtBa, OKa3blBAlOT HeraTMBHOe BO3-
AEeNCTBME Ha AOCTMXEHMe uenein yrosioBHOro
HakKasaHusa, NoApbIBalOT aBTOPUTET YrosI0BHO-
NCNONHUTENbHON cuctembl (panee - YUCQC),
AectabmnmsnpyoT onepaTtuBHy0 06CTaHOBKY U
COCTOSIHME npaBonopsgka B MCNpaBUTENbHbIX
yUYpexaeHusax, CBUAETeNbCTBYOT O Hanuvuum
KOpPEHHbIX MPOTUBOPEYMA, BO3HUKAKOWKUX B
npouecce UCNOJIHEHUS HaKasaHuWs B Buae nu-
weHms ceoboabl.

3aTparmBasi BONpOC, CBA3aHHbIN C pa3BUTUEM
NEHUTEHUNAPHOM NpPecTynHOCTM uenecoobpas-
HO 06paTUTbCS K MpoLueccy, KOTOpbIi B HAcCTO-
auee Bpems npoucxoaut B YUC mn Haxoautcs
B MpPsSIMOM CBSA3M C 3aTpPOHYTOM npobnemoi.
BaxHO MoHMMaTb, 4YTO B CUCTeMe MnpaBooxpa-
HUTENbHbIX OpraHoB N60ON CTpaHbl NEeHUTEH-
LMapHble opraHbl 3aHMMalT ocoboe MecTo, a
UX [eSATeNbHOCTb SBNSAETCS CYLEeCTBEHHbIM W
Heo6XoANMbIM 31EMEHTOM FOCYAapCTBEHHOCTM.
EcTecTBeHHO, UTO passutme YNC [OMKHO npo-
NCX0AMTb BMeCcTe C pa3BUTMEM MNOSIMTUYECKON
cocTaBnstowen, BCel MONUTUYECKON CUCTEMbI
CTpaHbl 4Ns uenem AeMoKpaTU4Yeckoro m npo-
rPecCUBHOro pasBUTUS rocyaapcTBa Ha OCHOBeE
nonoxeHu KoHCTUTYyuMnM, Ha OCHOBe no-
NOXXEHWUIN, KOTOpble rapaHTMPYIOT BaXKHelwune
npaesa u cBoboabl 4yesioBeka M rpa)kgaHuHa.
fnaBHasa uenb peanusaumm BCeX 3TUX 3ajad,
eCTecTBeHHO, 3akswuvaeTcs B obecneyeHumn
Heo6XxoaMMOro ypoBHSI FyMaHuM3aMa B CUCTEME
WCNOMHEHUS HaKa3aHWn, yaydlleHus YyCoBUi
cogepXaHusa vy, KoTopble TaMm coaepxkaTtcs,
U npuBeaeHMe B COOTBETCTBME BCEN CUCTEMDI
YrO/I0BHO-UCMNO/IHUTEIbHOMN M HOPMAaTMBHOM
6a3bl 3TON CUCTEMbl B COOTBETCTBME C MexXay-
HapogHbIMM CcTaHgapTamMm [1]. YKasaHHble

OPWEHTUPBbI, HALWIM OTpaXxXeHne B peasnsyemon
B HacTtoswee BpeMsa KoHuenuun passutma YUC
[3], koTopad, ogHako, Hapsay c 6eccnopHo
MoJsIOXNTENbHbIMW MOMeHTaMu obycnoBuia Tak
Ha3blBaeMOe «yTshKesNlieHne» CrneuKOHTUHIeHTa.
Mo oduumanbHbiM gaHHbiIM ®CUH Poccun [2] ¢
2002 po 2012 ropga KonmM4yecTBo nunL, oTbbiBato-
LWMX HaKasaHWsa B UCMpaBUTESIbHbIX KOMOHUSX,
OCYXAEHHbIX Ha CPOKM, NpeBblwakwwme 15 net
nvweHuns ceoboabl, Bbipocno B 2 pa3a (c 15648
00 31417 ocyxaeHHbIxX). B aTOT Xe nepuog Ha
50 % yBenMUYMAOCh YMCNO OCYXAEHHbIX MO CT.
105 YK P®, 13 HMX KOMYECTBO XEHLWMH-ybumiiL
TakxKe Bo3pocso — ¢ 7580 o 11469 nuy. Ypo-
BE€Hb MPEecTynHOCTM B UCMpaBUTENIbHbIX KOJ0-
HUAX Bbl3biBaeT 6becnokoncTteo: B 2012 roay Ha
1000 ocyxaeHHbIX peructpupyetcsa 1,49 npe-
ctynnenuin, B 2002 roay 3TOT nokasaTtefb pa-
BeH 0,86. OTa cutyaumns Habnogaertca Ha dpoHe
YCTOMUMBON 3CKanaumm obuwero KosmyecTtsa
nMneHUTeHUNapHbIX npecTtynaeHnii ¢ 634 B 2002
roay o 887 B 2012. M3 HUX nNpocCriexunBaeTcs
siBHas AMHaMmka pocta ybuicte ¢ 10 B 2011
rogy 40 22 B chepylowem roay; AENCTBUMA,
Ae30praHmsyowmnx paboTy wucnpaBUTENbHbIX
yuypexaeHuin: 3 npectynnenma B 2010 roay,
Takoe xe konum4yectso B 2011, 5 npectynneHumn
B 2012 roay.

Ocobyto ponb B ackanaumMm neHnTeHUMapHom
MpecTynHOCTM UIPaloT TaK Ha3blBaeMble NMaepbl
YronoBHO-NpecTynHoi cpeabl (aanee - YMNC). B
2013 roay Ha npodunakTnyeckun ydet 6bii1o
nocraesneHo 1911 nuu A[aAHHOM KaTeropwuu.
ABNAACL HOCUTENAMU MPECTYnHOW nAeonoruu,
opraHuMsaTopamMu NpecTynjieHuin B Mectax sn-
weHnsa ceoboabl N APYrnx akumin HernosuMHoBe-
HUS U COMPOTMBNEHNSA 3aKOHHbIM TpeboBaHnAM
aAMUHUCTPALNN, YKa3aHHble MLa OpraHusytoT
rpynnuMpoBKM  OTPULATENbHOM  HamnpasieH-
HOCTM, 06beaAnHAKT YyCuUans Mo <«noapbiBy»
pexuMma B WCNPaBUTENbHbIX Y4YpexaeHUusX,
yCTaHaBNMBAKOT KOHTPOJIb 3@ MOCTYMJIEHNEM W
pacnpegesieHMeM B cpene OCYXAEHHbIX MNpo-
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AYKTOB NMUTaHWS, oaexAabl, AeHer, HAPKOTUKOB,
CAMPTHbIX HAMWTKOB W T.A4., OpraHmsytoT cbop
CpeacTB, NPOAYKTOB NUTaHuA, TabauHbiX nsge-
NIV B, TaK Ha3blBaeMbll, «0bwak» ans noaky-
rna COTPYAHMKOB yypexaeHun YUNC, nogaepxxku
vy, coaepxkawmxcsa B WTpadHbIX U3ongatopax,
NOMeLLeHNAX KaMepHoro Tuna m T.4.
OueBMAoHO, 4TO AedATeNbHOCTb JINAEPOB
YMNC »n pocT NeHUTEHLMAPHOW NPEecTYynHOCTM B
3HAYUTENbHOW CTeneHu 3aTpyAHseT AedTenb-
HOCTb MCMNpPaBUTENbHbIX YUYpexAeHUn, a Takxe
HeraTMBHO BJINAIOT Ha BO3MOXHOCTU WCMOSb-
30BaHUA CpeacTB MUCNpaBfieHUs OCYXAEHHbIX,
npeayCMOTPEHHbIX YFrO/0BHO-UCNONHUTENbHbIM
3aKOHOAATENbCTBOM. B CNOXMUBLUMXCS YCNOBUAX
BO3HMKaeT Heob6XoAMMOCTb afeKBaTHOro MNpo-
TUBOAENCTBUSA NEHUTEHLMAPHON NMPEeCTYNHOCTH
CO CTOpPOHbl OpraHoB, HaAeNeHHbIX AN 3TOro
COOTBETCTBYHOLWMMM MNOSHOMOYNAMKU. B 3ToN
CBS3M, POJib OMEepaTMBHbIX arnnapaTtoB y4ypex-
AeHun n opraHos YUC TpyaHO nepeoueHwuTb.
ABnascbe cybbekToM onepaTUBHO—PO3bICKHOMN
AeaTeNlbHOCTU, onepaTuMBHble noapasjene-
Hua YWNC HapeneHbl onpegeneHHbiM 06beMoM
MOSIHOMOYMKM,  No3BonsOWMX  IPHEKTUBHO
6opoTbCcs € npectynHocTbio. Ocoboe 3HaueHue
B AaHHOW cuTyaumm npnobpetaeT BO3MOXHOCTb
MCNOJSIb30BaHUA onepaTUMBHO-PO3bICKHbIX MEPO-
npusaTnMin, uenecoobpasHoCTb, NnocnenoBaTesnb-
HOCTb M TaKTUKa NpoBeAeHUS KOTOPbIX 3aBUCAT
OT KOHKPETHbIX 06CTOATENLCTB M ONpeaensoTcs
HenocpeaCTBEHHO onepaTUBHbIM COTPYAHUKOM.
Jltobon yenoBek, 608Cb OTBETCTBEHHOCTU 3a
coAessHHOe, CTPeMUTCS COXpaHUTb B TalHe OT
OKPY>XaloLWNX CBOK AeATeNbHOCTb, WAYLYHO
Bpaspe3 C 3akoHoM. K ewe 60nbwnM yxuuipe-
HuaMm npuberatoT nngepbl YMNC, yxe nmewwme
3HAYMTENbHbLIA MPECTYNHbIA ONbIT, 3HaKLWKMe o
npuMeHeHnn paboTHMKaMK onepaTUBHbIX NOA-
pasgenieHnin oTAeNbHblX NMPUEMOB W MeTOAO0B
60pbbbl C NPecTynHOCTbID, OpUEHTUpYHoLWMecs

Bubnuorpadumueckmnin CNMcok:

B OCOBEHHOCTAX TaKTWUKWM NpoBeAeHus onpe-
OEeNeHHbIX OnepaTUBHO-PO3bICKHbIX AENCTBUMN.
OTO 3Ha4YUTeNbHO 3aTpyAHSeT peanusaunto
YFONI0BHO-UCMNO/IHUTENBHOMO MHCTPYMEHTApMUS U
obycnaBnmBaeT OAHO3HAYHYH HEO6X0AMMOCTb
NpUMEHeHnsa Hapsaay C rnacHbIMKM MeToaaMu pa-
60Tbl CKpbITble, fereHaMpoOBaHHble AENCTBUS,
coAepXXaHume KOTOpbIX HaWo OTpaxeHue B
onepaTtUBHO-PO3bICKHbIX MeponpuaTuax (ganee
OPM). OPM MoxeT npegnonaratb: WCMoOJb30-
BaHMWe B ero npoBeaeHUM BO3MOXHOCTEN Nuu,
OKasblBalWKMX  coAencTeMe  onepaTMBHbIM
noapasfeneHusM, B TOM 4YUCe HaxoAaswmxcs
B 6/IM3KMX OTHOWeEHMAX ¢ nuaepamn YIC, yto
3HauMTENbHO MoBbiwaeT 3hPEKTUBHOCTbL Mepo-
NpuATUSA; NPUMEHEHME onepaTUBHON TEXHUKMU
Ans pukcaumn 1 ganbHenwero Ncnosib30BaHms
onepaTtMBHO 3HayuMon wuHdpopmaumm. Kpome
Toro, codyetaHne OPM c npoagyMaHHbIMKM one-
paTUBHbIMW KOMBWHAUMAMMK, YUYUTbIBAKOLWMMN
0COB6EHHOCTM KOHKPETHOro MCMpaBUTENbHOMO
yuypexaeHus, JSWUYHOCTWM nuaepa no3sonseT
NOAYYUTb CBEeAEHWUs, YCTaHOB/IEHME KOTOPbIX
rNacHbIM NyTeM KpanHe 3aTpyaHuTenbHO, Nnbo
HEBO3MOXHO.

N3noxeHHoe noayepkusaetr ocobble BO3-
MOXHOCTH onepaTuBHbIX noapasaeneHumn
yupexaeHmin wn opraHos YWNC B npoTtuso-
pencreun nugepam YMNC. TpeuMmyLecTBeHHO
HernacHbll WM JflereHAUPOBAHHLIA  XapaKkTep
OENCTBUIN OnepaTUBHbIX COTPYAHUKOB SABASETCS
Cepbe3HOol ageKBaTHOM Mepol, MNO3BOJISAOLWEN
CBOEBpPEMEHHO W pe3yNbTaTMBHO MpecekaTtb
NpecTynHble HaMepeHUs OocyXAeHHbIX. OaHa-
KO MO3MTUBHbIN addekT byaeT 3HauuTenbHO
Bble ecnn B 6opbbe ¢ neHuTeHumapHom npe-
CTYNHOCTbO 6yAyT CKOHUEHTPUPOBaHbI YCUUSA
Bcex cnyx6 YUC, Tonbko Toraa 6yayTt cosgaHbl
HeobxoamMble NpeanocCblIKKM AN ncnpasieHns
OCTYMMBLUEroCq 4enoBeKa B YC/I0BUAX MNEHU-
TEHUMAPHOW CUCTEMbI. m

1. Mamepuaawsl cmeHozpagu1eckozo omyema o 3acedanuu I[Ipesuduyma I'ocydapcmeenHozo cosema «O coCmMosiHUU y20108-
Ho-ucnosiHumesbHol cucmembt Pocculickoii @edepayuuy. e. Bosozda, 11.02.2009. (http://kremlin.ru)
2. @edepanvHaa cayxcba ucnoaHenus Hakasavull Poccuu [O¢uy. caiim]. URL: http://www.fsin.su/ (dama obpaweHus:

11.12.2014).

3. Pacnopsiscerue [Ipasumeascmea P® om 14.10.2010 Ne 1772-p (ped. om 31.05.2012) «O KoHyenyuu pazgumust y20/108HO-
ucnosHumevHoli cucmemsol Poccutickoli @edepayuu do 2020 2odax.
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CpaBHUTENbLHbLIN aHanna gocyaebHoro atana yCKOPEHHOro
npounssoacTtsea no YIK Pecnybnuku benapycb n gosHaHus B
cokpawieHHon dpopme no YIK Poccuinckon deagepaunm

»KaHHa AHaTtonbeBHa LUUTTKO

CTapLIJI/IIZ npenogaBartersib Ka(*)eﬂ,pbl YrorfioBHOro npovuecca  KpMuMUHarIMCTuKn

MoruneBckoro MHCTUTYTa MVIHI/ICTepCTBa BHYTPEHHUX OEr] PeCI'Iy6J'II/IKI/I Eenapbe

Mopagok ocyLweCcTBNEHUS YCKOPEHHOIO Npo-
M3BOACTBa onpeaensaercss rnasoin 47 Yronos-
HO-NpoueccyanbHoro kogekca (panee — YIMK)
Pecnybnnkn benapycb npu obs3aTenLHOM
HanMumMu cneaywwmx ycnosuii: 1) dakrt npe-
CTYN/eHns o4yeBuAeH; 2) M3BECTHO NMuo, no-
[03peBaeMoOe B COBepLIEHUU MpecTynieHus,
MW OHO He OTpuUAeT CBOEM NPMYACTHOCTM K
coBepuweHuntio npectynnenms (4.1 cT. 452 YIMK).
YCKOpeHHOe MpOM3BOACTBO SBNSETCA OAHUM
M3 peweHun npobsembl ONTUMU3AUNM YIOSI0B-
HO-MpoueccyanbHol ¢opMbl. Mcnonb3oBaHne
npoueccyasbHbiX MEXaHU3MOB ANs YCKOpeHus
Yro/IOBHOIO Mnpouecca XapakKTepHO He TOJIbKO
ons benapycu. B Poccuinckon degepaunm de-
AepanbHbiM 3aKOHOM 0T 04.03.2013 r. N° 23-03
YMNK pononHeH rnason 32.1, pernamMeHTupy-
loler nNpoBegeHMe AO03HAHUS B COKPALLEHHOWN
dopme.

YcnoBusi 1 OCHOBaHWS 4715 NPpOBeAEeHUS AaH-
Hol dopMbl gocyaebHoro NnponsBoACTBa, CPOK
KOTOpPOro cocTtaBnseT 15 cyTok, npakTuyecku
aHanornyHbl 6€10pyccKkoMy 3aKOHOAATENBLCTBY.
OpgHako mnopsagoK MNpoM3BOACTBA AO3HAHMS B
cokpalleHHoln ¢dopMe, ocobeHHOCTU npouecca
[O0Ka3blBaHWUSA, NpoueccyasnbHbliA CTaTyC y4yacT-
HMKOB Mpouecca, Ha Haw B3rnas4, POCCUMNCKUM
3akoHopaTeneMm npopaboTtaHbl 6osee ocHoBa-
TenbHO.

B  4acTHOCTW, WHTEPECHbl MOJIOXKEHUS
YroNI0BHO-MPOLECCYanbHOrro 3aKoHoAaTeNb-
ctBa Poccuiickonn ®epgepaunmn, Kacarowmxcs

WHULMAUMN YCKOPEHHOro npou3BoAcCTBa, T.e.
onpeneneHnss Haanunusa OCHOBAHWUI N YCNOBWUI
AN NpUMEHEHMS [O03HaHUs B COKpalleHHOWN
dopme, a Takxe ero Hadana. CornacHo YINK
Poccuinickon depepaumn MHMUMALUS TPOU3-
BOACTBa [A0O3HaHUSA B COKpalleHHon dopme
NPUHAANEXUT TOJIbKO MoA03peBaeMOMy, KO-
TOpbIlA BrpaBe XogaTalcTBoBaTb 06 3TOM, Mpwu
HaAM4YMM OLAHOBPEMEHHO YC/IOBUM, CXOXUX C
YyCNOBMSAMM Havana yCKOPEHHOro Npon3BoacTBa
no YMNK Bbenapycn. OgHako Ans nposeneHus
OO3HaHUS B COKpalleHHOW opMe 3akoHoaaTe-

nem Poccuiickon ®egepaummn B Kayectse 06s3a-
TeNbHOro ycnoBus npenycMoTpeH csoeobpas-
Hbili 6apbep B BUAe 06s3aTesibHOro cornaacus
rocyAapCTBEHHOro WM 4YacTHoro ob6BuMHUTENSN
M notepneswero. [laHHOe MonoXeHue, No Ha-
weMy MHeHuto, obecneumBaeT 3alUTy NpaB U
3aKOHHbIX WMHTEPEeCcOB W CTOPOHbl 3aluTbl, WU
CTOpPOHbI 06BUHEHUS.

B topuanueckon nutepatype 6enopycckuMm
y4YeHbIMU-NpoueccyanncTtamm cpeacrtea noayye-
HUS [OKasaTesnbCTB, NPeAyCMOTPEHHbIE I1aBoW
47 YNK Pecnybnnkn benapycb npu npoBeaeHumn
YCKOPEHHOro NpomM3BoACTBa, paccMaTpMBarTCs
C onpepeneHHom Kputukon. Bompoc o pgo-
MyCTUMOCTM U AOCTOBEPHOCTU A0Ka3aTenbCTB
CTaBUTCA MO OTHOWEHUK K daKTu4yeckmm
OAHHbIM, MNOJIYYEHHbIM W3 TakKoro MCTOYHMKA
[0Ka3aTenbCTB, Kak MHble AOKYMeHTbl. Hanpwu-
mep, no MHeHuio J1.N. Kykpew, o6bsicHeHus,
noJlyyeHHble A0 BO36yXXAeHMS yroaloBHOro gena
npu yCKOpeHHOM Mpou3BOACTBE, He obnagawT
TakMMK e npoueccyasbHbIMU rapaHTUAMK UX
OOCTOBEPHOCTWN, KaK MoKasaHusa cBuaeTenemn
[1, c. 174]. Henb3s He cornacutbCs C AaHHbIM
CY>XAEHWEM, nmes BBUAY OTCYTCTBME CTPOroi
pernaMeHTauMm npoueccyasnbHOM npoueaypbl
nonydyeHuns obbsacHeHun. OgHako HeobxoaMMo
y4yecTb, YTO TXKakoe npeacraBsieHMe o 4oNyCTu-
MOCTW AOKa3aTeNnbCTB He BNOJIHE corslacyeTcs ¢
LuesbiM psaoM BbITEKAKOWMX M3 YrONOBHO-NpPO-
LeccyanbHbIX HOpM npasun. B yacTtHocTK, YIK
Pecnybnnkn benapycb gonyckaeT B KadecTBe
WCTOYHWKOB [0Ka3aTesIbCTB MHble OOKYMEHTbI
(cT. 100), K 4ncny KOTOpbIX OTHOCATCS 06BbSC-
HEeHWS, NoJsTyYeHHbIe NPy NPoBEeAEHMN NPOBEPOK
rno 3asBnenumsaMm (coobuieHnsaM) o npecrtynse-
HUAX. B noaTBepXXaeHMe HalmX pacCyXXAeHWUi
HeobxoanMo MpuBecTM M TO 06CTOATENbCTBO,
YTO WHble [OOKYMEHTbl, MONy4YeHHble B Xoae
TakK Ha3blBaEMOW A0CNEeACTBEHHOW MNPOBEPKM,
LWNPOKO UCMOJIb3YOTCS MPAKTUKOM MMEHHO Kak
WCTOYHWKM AOKa3aTeNbCTB, MOCKObKY 3Ta Npo-
BepkKa npegycmoTpeHa Hopmamum YIK u, cnepo-
BaTe/IbHO, SIBASIETCHA 4YacCTbi Yrosl0OBHOrO Mpo-
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Lecca. C.A. LLendep, rnyboko nccnegosasLunm
npobnembl cobmpaHus p[okasaTenbCTB, Takxe
npuwen K ybexxaeHuto, 4to pukcaumsa (3akpe-
neneHuve) AoKasaTeNbCTB ABSETCS COCTaBHOW
YacTblO 3TOrO Mpouecca, MOCKObKY BKOYaeT
B cebs npeobpasoBaHne BOCMPUHATOMN cCrepno-
BaTeNeM AoKasaTeNnbCTBEHHON MHOpMaumu, a
Takxe nHdopMmaumm 06 UCTOUYHMKAX, YCTOBUSAX
n cnocobax ee nonyyeHus B popmy, obecneum-
Batowyto apdekTmBHoe (MakCMMaabHO MoJIHOE)
COXpaHeHMe 1 UCNOoJSIb30BaHUE MNOSYYEHHbIX
OaHHbIX B Lenax AokasbiBaHusa [2, c. 41]. B
NOAAEPXKY M3NOXEHHON TOYKM 3PEHUS MOXHO
npuBecTn cogepxaHue n. 4 4. 3 cT. 226.5 YINK
Poccuinckon ®eagepaumm, cornacHo KOTOpomn [0-
3HaBaTeNb Npy NPOBEeAEHUM A03HAHUA B COKpa-
LeHHoW popMe BrNpaBe «He NPOU3BOANTb UHbIE
CNeACTBEHHble WM MpoueccyalibHble AeNCTBuS,
HanpaefieHHble Ha yCTaHOBNEHNE (haKTUUYECKMX
06CTOATENBLCTB, CBEAEHMSI O KOTOpbIX CoAep-
XaTCs B MaTepuanax NpoBEpPKM COObLEeHUs O
NpecTyrnieHnun, ecnm Takme CBeeHns 0TBeYatoT
TpeboBaHMSAM, NMpeabaBsSEMbIM K AoKa3aTe/b-
CTBaM HacTosawmM Kogekcom».,

Kpome 3TOoro cnepyer OTMETUTb, YTO YCKO-
peHHoe NpoM3BOACTBO, Kak M ntboe apyroe
aocygebHoe npoussoacTeBo, Tpebyer udeTkomn
pernamMeHTaummM npoueccyasbHoOro  craTtyca
N1, KakK BeayLMX YrofioBHbIA npouecc, Tak
N BOBJIeYEHHbIX B cdepy YrosioBHOro nmnpo-
n3BoAcTBa. JIMUO He MOXeT b6biTb CybbeKkToM
YrONOBHO-MNpoueccyanbHON AesaTenbHoCTn 6e3
npoueccyaneHbiXx npas u obsazaHHocTeln. lMpo-
LleccyanbHbIl e CTaTyC y4aCTHMKOB YrOSIOBHO-
ro npouecca CBOMM COAEpXXaHMEM OXBaTblBaeT
OCHOBaHMS U MNOPALOK MNOABAEHUA CyObeKTOoB,
MX MpoueccyanbHy NpaBoCcnoCcobHOCTb, Cybb-
€KTUBHble MpaBa M npoueccyasbHble 0653aH-
HOCTW, rapaHTUKM npaB, JAWYHbIX CBO6OA U
3aKOHHbIX MHTEPECOB, NpoLeccyasibHy OTBET-

Bubnunorpacguueckuini Cmcok:

CTBEHHOCTb 3@ HEMCMNOJIHEHWE BO3/IOXKEHHbIX Ha
HUx obga3aHHocTen [3, c. 67].

YIMK Pecnybnunkn benapycb He periameHTm-
pYeT MpaBOBOE MONIOXKEHME N He BK/OYaeT B
4Mcno yyacTHukoB npouecca (B pasgen II YMNK
«[ocynapcTBeHHble OpraHbl U ApyrMe y4acT-
HMKW YFOA0BHOIO npouecca») <«aul, Aatowmx
06bACHEHUS», «O4YeBUALEB» U «NLO, COBep-
lWmMBLIEe MNpecTynjieHmne», XOTS BCE OHW Mpu-
HMMAIOT y4acTue B YrosIOBHO-MpoLecCyanbHON
0eATeNbHOCTU NMPpU YCKOPEHHOM MPOU3BOACTBE.

MocKonbKy AaHHble nuua SABASATCA y4acT-
HMKaMK npouecca B LUMPOKOM CMbIC/Ie C/0Ba,
OHW MMelT onpeaeneHHble npaesa M ob6a3aH-
HOCTW, KOTOpble peanu3ylTCcsd B YCKOPEHHOM
npoussoacTee [3, c. 63]. lpeacraBnsercs,
YTO MpoLueccyanbHOe MOoNOXEHME YYaCTHUKOB
YCKOPEHHOro npouecca [AO/HKHO MOSHOCTbIO
COOTBETCTBOBATb CTaTyCy OAHOMMEHHbIX y4yacT-
HMKOB MNpu 06blMHOM MNpoussoacTBe. K cnosy,
POCCUNCKUN 3aKoHoZaTe b Tak 06 3TOM NpsiMo U
yKasan, 0603HaumMB gaHHbIA acnekT B CT. 226.3
«MpaBa M 0653aHHOCTM Y4YaCTHMKOB YrosoB-
HOro CyAonpou3BOACTBa MO YrOJ0BHOMY Aeny,
JO3HaHWe No KOTOPOMY NMpOM3BOANTCHA B COKpa-
LweHHon dopme». U3 ee cogepxaHusa cnenyer,
YTO YYaCTHWUKM YrosIOBHOIO CyAOnNpoOM3BOACTBa
NO YroNOBHOMY Aefny, AO3HaHWe Mo KOTOPOMY
NpoM3BOAUTCS B COKpalleHHon dopme, nmeroT
Te Xe npaBa M 0653aHHOCTUN, YTO U YYACTHUKMU
YFOI0BHOIO CyAONpPOU3BOACTBA MO YrOJI0OBHOMY
Aeny, AO3HaHWe Mo KOTOPOMY MpOU3BOAUTCH B
obwem nopsgke.

MpeacrtaeBnaeTcsa, 4yTOo pe3ynbTaTbl Mpose-
OEHHOro aHanm3a YrosloBHO-NpoLeccyaabHOro
3aKoHogaTenbctBa benapycn wn  Poccuiickon
Q®egepaumn Moryt ObiTb WCNOAb30BaHblI MNpu
coBeplleHcTBoBaHMM HopMm YIK Pecnybnuku
Benapycb, pernameHTvpylowmnx agocynebHbin
3Tan YCKOPEHHOro NpoM3BOACTBA. m

1. Kykpeuw, JLU. O Heob6xodumocmu onmuMusayuu yCKOpeHHO020 npoussodcmea 8 y20408HoM npoyecce / JLU. Kykpew //
[Ipo6aembl 6opb6bI C NpecmynHOCMbI0 U NO020MOBKU KAOpog 0151 npagooxXpaHumeabHblX op2aHos: me3. dokA. MedscdyHap.
Hay4.-npakm. KoHg., nocesiw. [JHio 6eaopyc. Hayku (Mumck, 21 sine. 2011 2.) / M-8o eHymp. dea Pecn. Beaapycy, yupexcdeHue
o6pazosanus «Akad. M-ea eHymp. des Pecn. Besaapyco»; nod ped. B.b. lllabaHosa. - MuHck : Akad. MB/], 2011. - C. 173-174.

2. llletiggep, C.A. CobupaHue dokazamenbcmes 8 cosemckoM y2onoeHom npoyecce / C.A. lleiigep. — Capamos : Capamosckuii

yHusepcumem, 1986. - 345 c.

3. fanunesuy, A.A. YckopeHHoe npou38odcmeo 8 y204108HOM npoyecce Pecnybauku beaapyce / A.A. lanunesuy, B.B. llinak. -

MuHck : BI'Y, 2007. - 109 c.
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[TyTK noBbIeHNs 3PPEKTUBHOCTU AEATENTBHOCTH
NpaBoOXpaHNUTENbHLIX opraHoB Pecnyonukn benapych B
opraHusaummn paccnegoBaHus NPecTynieHnn NpoLnbIX net

Hatanbsa AnekcangposHa HATOPHAA

cTapLwuii npenofaBaTenb kadeapbl NPaBOBbIX AUCLMNINH

MoruneBckoro nHctutyTa MmHuctepcTea BHyTpeHHUX aen Pecnybnuku benapycb

CBoeBpeMeHHOe pacKpbiTMe npecTynjieHui
ABNSETCH OAHOM M3 OCHOBHbIX 3aj4a4y NpaBoOX-
paHuTenbHbIX opraHoB B 60opbbe C npecTynHo-
cTbto B Pecnybnuke benapycb. BbinonHsas Tpe-
60BaHMA 3aKOHa, 3TN OpraHbl, B3aMMOAENCTBY S
Apyr C ApYyroM, MNpoBOASAT CUCTEMaTUYECKYIO
paboTy NO nNpenoTBpalLEHMIO W  PacKpbITUIO
npecrtynneHni. TeMm He MeHee, HecCMOTpsa Ha
npuHUMaeMble B COOTBETCTBUM C 3aKOHOM
Mepbl, €XerogHO OCTaeTCcs HepacKpbITbiM 3Ha-
ynTeNbHOE KOSIMYECTBO NPecTyneHui.

OaHol 13 npobnem, KOTOpas A0 HACTOSLEro
BPEMEHU ABNAETCSA He A0 KOHLA pelleHHON, SB-
NSeTca NCNosib30BaHWE B npouecce packpbiTus
W paccriefoBaHus MpecTynjieHuin, B TOM 4ucne
W npownbiX NeT, chneumasnbHbIX nNcnxodusuno-
norunyeckmx metogos. K HMM, npexae Bcero,
OTHOCHAT MCMNOSb30BaHME B MpoLlecce paccne-
AosaHug nonurpada, Kak UCTOYHUKa OpPUEHTU-
pylowen KpuMMHaANMCTU4YeCcKon uHdopmaumu,
a TakXe Ha3Ha4dyeHue u nposefeHme ncmxodu-
3M0/1I0MMYECKMX 3KCNEPTU3 C MUCMONb30OBaHMEM
3TOro TeXHMYEecKoro cpeactea. AHanus cnej-
CTBEHHOM npakTukn B Pecnybnuke Benapycb un
3a pybexxoM nokasbiBaeT 4OCTAaTOYHO BbICOKYHO
3 PeKTMBHOCTb MPUMEHEHUA 3TUX METOLOB B
6opbbe c NpecTynHOCTLIO.

B HacTosLWee BpeMms bonee yem B NATUAECATU
cTpaHax mupa (Poccnun, CLUA, AnoHun, Kanage,
N3paune, Typuun, Monbwe, BeHrpun n gp.) B
NpaBOOXPaHUTENbHbIX OpraHax WCMofb3yTCA
MeToAbl perucrpaumm ncmxoduanonornyecknx
peakuun ngen C uenbito YCTaHOBAEHUS uX
NpUYacTHOCTM K MNpPecTyrnieHnsM C MOMOLLbIO
nonurpados. B Poccun ¢ cepeanHbl 1970-x rr.
B AeATe/IbHOCTU KPUMUHANUCTUYECKNX Noapas-
AeneHnin opraHos 6e€30MacHOCTU 4519 NOAy4YeHns
WHdOpMaLUUK CTano NPUMEHSATLCS NpuUKNagHoe
ncuxodusnonormyeckoe ncciegosaHue naMmaTu
yesioBeka - onpoc C UCMNOJSIb30BaHWUEM Nnonurpa-
da. N yxe Kk cepeanHe 1990-x rr. npowsioro
BEKA WMEHHO coTpyaHukamm npoduabHOro
noapasgeneHnsa WHCTUTYyTa KPUMWHANUCTUKMK
LleHTpa cneumanbHon TexHukn ®CB Poccuu 6bin
HakonsieH 6onee yem 20-neTHUI NpaKTUYECKUN

OnNbIT NpUMEHeHUs nonurpada B TEXHUKO-KpU-
MUHaNNCTUYECKOM obecnevyeHun pelleHns pas-
JIMYHbIX 3ajay opraHoB 6e3onmacHoOCTU, B T.u.
B MpaKTUKe pacKpbITUSA NpecTynieHnn npoTus
6e30MacHOCTM rocyaapcrBa M MHbIX TSXKUX U
0C060 TAXKKMX MpecTynneHnn, CoBepPLUEHHbIX
B CUTyauumum Heo4vyeBMAHOCTU. B HacToswee
BpeMsa B Poccum onpoc ¢ nomoLlbto noaurpada
LWWPOKO MpUMEHSEeTCa npu  paccnefoBaHuu
0C060 TAXKKMX U TSHXKKUX NPecTynseHnin, B TOM
4yucne N NpecTynieHni NpoLwsbIX NeT, a Takxke
B nocnegHee gecatuneTne apceHan MeTonoB
MPUKIagHoON MncuxoduU3nonorMm AOMNOSHUIACS
cynebHo-NcMxodunanonormyeckor aKcnepTnson
(CMd3), 6asmpytowencs Ha 0CHOBE TEXHOI0M MK
OUT n nmetoTca NpeueneHTbl MPUHATUS 3aKto-
YEeHUs 3KCNepToB — nonurpadonoros cyaamu
nepBon MHCTaHUMW B KayecTBe AoKa3aTenbCTB
[1, c. 14-15]

C npuHaTMeM 3akoHa Pecnybnukun benapycbh
oT 9 miong 1999 r. «06 onepaTMBHO-PO3bICK-
HOW AedaATeNbHOCTM» Obl10 MOMIOXEHO Hadano
neranmsauum MUCNonb3oBaHusa nonurpada m B
OTeYeCTBEHHOW NMpaKTuUKe packpbiTUS U paccne-
AO0BaHUS NMpecTynaeHnin, B TOM YNCE TAXKKNX U
0C060 TAXKKMX NpecTynaeHni npownbix neT. Ha
3aKoHOAATe/IbHOM YPOBHE 3TO CNocobCcTBOBasno
MPUHATUIO BEAOMCTBEHHOW WHCTpyKumMu O no-
psAKe npoBefeHns OpraHaMm BHYTPEHHUX Aen
Pecnybnnkn benapycb onpoca rpaxgaH C uc-
nosib3oBaHMeM nonurpada, yreepxaeHHomn Mo-
ctaHoBneHnem MB[ Pecnybnukm Benapycb N°
162 oT 4 nioHsa 2008 r., KoTopas A0 HACToALWEro
BpeMEHN OCTaeTCs OCHOBHbIM «pEeryasaTopoM»
ncnonb3oBaHua nonurpada s OB [2].

NMpumeHeHne nonurpada B OpraHuM3aunu
paccnefoBaHuUs MpecTynieHun npowsbiX NeT
[AeT BO3MOXXHOCTb BbISIBUTb HE TOJIbKO NpuYyacT-
HOCTb WIW HEenpu4yacTHOCTb OMpalMBaEMOro K
COBEpLUEHHOMY MPecTyn/IeHN0, COBEPLUEHHOIO
B MPOLUIOM, HO U ONpeaennTb ero posb B npe-
CTYNHOW Uenn, YCTaHOBWUTb OpraHM3aTopos,
onpeaenuTb TaKTUKY packpbITUS npecTtynne-
HWUS, HAWTW BeLLleCTBEHHble AOKa3aTenbCTBa U
T.4., UTO HE MasIOBaXxHO, BeAb CMyCTa BpeMs,
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MHOrme getanm 1M noapobHOCTU COBEPLUEHHOrO
npecrtynneHus 3abbiBatoTcsa n TpebyloT yTouHe-
HUS.

MNpuMeHsis B npouecce cTpororo dopmanm-
30BaHHOro OOLEHNS C OnpalMBaEMbIM JIMLIOM
crneunansHo oTpaboTaHHble, COPMYIMPOBaHHbIE
W CrpynnUpPOBaHHbIE BOMPOChI M KOHTPOSIMPYS Npuy
3TOM C MOMOLLBIO Nonurpacda Bo3HMKaloLWme B OTBET
Ha HMX peaKkuMu, ornepaTop CrnocobeH A0CTaTOYHO
yCneLwHo 06Hapy>X1Tb YCTOMUYMBYHO CUTYALMOHHYHO
3HAYMMOCTb A1 OMpaLIMBAEMOro OTAENbHbIX BO-
npocoB. Monb3ysck NpaBwiamMn, BblpaboTaHHbIMM
NPaKTUKOM, onepaTop MNPUXOAMT K BbIBOAY O
BO3MOXXHOCTW yTamMBaHUs OMpaLlMBaeMbIM TON MU
MHOM NMHopMauun.

MOCKONbKY OMpoC C NpuMMeHeHueM nonvrpada
HOCUT 4O06POBOJIbHBLIN XapaKTep M cornacue onpa-
LWMBaeMoro opopMnseTcs B NUCbMEHHOM BUAE MO
yCTaHoBMeHHOW dopMe, TO B psige CiydaeB Takom
OTKa3 ABMSETCA A4Ns CeaoBaTtens U onepaTus-
HOro paboTHMKA CyLUECTBEHHbIM MNPEnSTCTBMEM
ans hopMMpoBaHmMS BHYTPEHHeEro ybexaeHus no
aeny (B cutyaummn peduvumta gokasaTesnbcrs). B
crpaBke Mo pe3y/nbTaTaM ornpoca C NpUMEHEHMEM
nonurpada mMmeetrca obsizatenbHOE NpUMeYaHue:
«Pe3ynbTaTbl ONpoca He MOryT MCMNOIb30BaTbCS
B KayecTBe JOKa3aTesbCTBa B CyAe M HOCAT
BEPOSITHOCTHbINM Xapaktep». 3T0 06ycnoBneHo
Ha/IMYMEM OnpeLeneHHOro NpoLeHTa ownboK B
BbIBOAAX OMepaTopoB-nonmMrpadmcroB, YTO Bbl-
3BaHO KOMIMJIEKCOM Pa3/INYHbIX OO6BEKTUBHBIX
N cybbekTMBHblE NMpUYKH. PasymeeTcsa, MHOrmMx
npakTnyeckmx paboTHMKOB TaKoe MOJIOXeHue
He yCTpauBaeT, OHW >xenanu 6bl Npuaatb pe-
3ynbTaTaM nonmrpaduyeckor NpoBepKn ctaTyc
3aK/IK4YEeHNs NpoBeAeHHOW NCUXodU3nonorn-
YECKOM 3KCMepTu3bl C WCMOAb30BaHMEM MO-
nvrpada, 4ns 1Mcnosb3oBaHMS B AajibHENLIEM
B KayecTBe AOKa3aTeNnbCTBa B CyAe, KaK 3TO
6b1no caenaHo B Poccuiickon ®epepaumun.

Bbubnuorpaduueckmin cnucok:

Nccneaya caMo NOHATUE «3KCNepTu3a», Mbl
obpawiaeM cBoe BHMMaHWE, YTO B COMACHO M.
1 ct. 226 YMNK Pecnybnukn benapycb «3kc-
nepTusa HasHa4vaeTcsa B c/y4vasx, Korga npwu
Npou3BOACTBE [O3HAHWA, MnpeaBapuUTenbHOro
cneacTemsa Heob6xoamMbl cneuunasbHble 3HaHUSA
B HayKe, TEXHWUKE, NCKYCCTBE Un pemecne». B
cooTBeTCTBMM C Y. 1 cT. 227 YIK, ecnun cneno-
BaTe/lb Npu3HaeT Heob6XOAMMOCTb HasHadeHus
3KCNepTu3bl, TO OH BbIHOCAT 06 3TOM MNOCTaHOB-
NeHne, B YCTaHOBJSIEHHOM 3aKOHOAAaTeNbCTBOM
¢dopme. Kak Mbl BUAUM, COrMacHO AENCTBYIO-
leMy 3aKoHOAATeNbCTBY WMHUUMATOPOM Mpo-
BeAEHUS TOWM WIN MHOW 3KCNEpPTU3bl ABASETCA
caMm cnegosaTtenb. Ho B AaHHOM KOHTeEKCTe
BO3HWKaeT BOMPOC, ABASAETCSH /I 3KCNEPTU3ON
B NMpoLeccyasibHOM CMbIC/ie AeaTeNbHOCTb NuL,
obnagjarowmx cneuranbHbIMM  MO3HAHUSMM,
NPOU3BOAMBLLUNX NCUXOPU3NONOMMYECKYIO IKC-
nepTusy c ucnosb3osaHnemM nonurpada. Beab
WHULMATOPOM NOA06HOIro nccneaoBaHmsa MoxeT
6bITb KaK criegoBaTesb, Tak U CaM 06BUHSAEMBIN.

WTak, Mbl nonaraem, 4To nposeaeHne Ncnxo-
dur3mMonornyecknx nccneaoBaHnm B paHre akc-
NEPTHOM AUCUMMINHBI MMEET Aaneko uaywime
nocneacTems. lNpaBoOXpaHUTENbHbLIM OpraHam
Pecnybnnkn benapycb n Ux pykoBOACTBY che-
AyeT 0bpaTuTb BHMMaHMe Ha onbIT Poccuiickom
Qefepaumn, rae yxe co3haHbl 3KCNEPTHO-
KPUMUHANUCTUYECKNE LEHTPbl MO NMpOBEAEHMUIO
Ncuxoun3nonormnyeckor aKCcnepTm3bl, AenatT-
CA MOMNbITKN BHeApeHWs nporpamm obyueHus,
CNOCO6HbLIX MNOAFOTOBUTb  FOCYAapCTBEHHbIX
aKkcnepToB-nonurpadonoros. 3akoH Pecnybnn-
kn benapycb «O npuMmeHeHun nonurpada» no
CUX NOp OCTaeTCs Ha CTagum NpoekTa, 4To eLwé
pa3 nogyepkuBaeT HeobX0AMMOCTb COBepLUEH-
CTBOBaHUS HOPMaTUBHOW M MeTOA0/10MMYECKOMn
OCHOB CyAebHOM NCUXOMpU3N0NOrMYecKom 3KcC-
NnepTu3bl. m

1. Hukonaes, A.10. I[Icuxogpusuoiozuveckoe ucciaedogauue hamsimu Kak mMemod KpumuHasucmuueckoll duazHocmuku / A.1O.
Hukonaes // FOpuduueckas ncuxonozaus. - 2011. -Ne 4. -- C. 14 - 17.

2. HHcmpyKyus o nopsidke nposedeHust op2aHamu 8HympeHHux desa Pecny6auku beaapycs onpoca epaicoaH ¢ Ucno/16308aHU-
em noauzpagpa: [locmanosseHue MuHucmepcmea eHympeHHux dea Pecny6auku Beaapycy Ne 162 om 4 utoHs1 2008 a.
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CpaBHUTENbHbLIN aHann3 MeTo4oN10rMn U
nonoxeHnn Teopun gencrteua T.[NapcoHca u
CUHEPreTn4eckon Teopumn OencTBuUs

Cepreit Hukonaesny BOMLEXOBCKUW
KaHanoaT punocodCKMX HayK, JOLEHT

CaHkT-leTepbyprckmin rocyaapCTBEHHbIN MOPCKON TEXHUYECKUA YHUBEPCUTET

AKTyanbHOCTb CTaTbM Ha [AaHHYKO TeMy
Bbl3BaHa He06X0AMMOCTbIO AanbHenwero pas-
BUTUS TeopeTuyeckonm counonornm. Teopus
aencrteumsa T.MapcoHca [cM. 9, 10, 11] 3aHMMaeT
BMAHOE MOJIOXXEHME B CUCTEME TEOpeTUYeCKoro
3HaHMS COBPEMEHHOM COLMOMOrnm n ogHoBpe-
MEHHO MnoABepraeTcs onpenenieHHOM KpUTUKe.
Pa3spelweHne BO3HMKLLUErOo NMPOTUBOPEYUS BO3-
MOXHO MOCpPeaACTBOM OCMbIC/IEHUS onpeje-
JNIEHHbIX [AOCTOMHCTB M HeAoCTAaTKOB Teopuu
aenctemsa T.MNapcoHca, a TakXe nocpeacTBoM
pa3paboTKM  MOMIOXKEHUIN  CUMHEpreTudeckomn
Teopun penctems. CpaBHUTENbHbIM aHanm3
NO3BOJISIET BbISIBUTb CXOACTBO U pasnmume 3Tux
ABYX TEOPUI, a TaKXe rnokasaTb NN0A0TBOPHbIE
nepcnekTuBbl pa3paboTKM MOAOXKEHUA CUHep-
reTmyeckomn Teopumn geincremsa [cM. 1, 2].

AHann3 AOCTOMHCTB METOA0/I0MNU U NOJIoXe-
HUI Teopun aencTems T.MapcoHca, Ha KOTOpYHO
OH onupancs B Xoae CBOMX TEOPETUYECKUX UC-
cnefoBaHUi AonxKeH NoModb nsberatb ownb0OK
B OeNbHellWeM pa3sBuTun Teopumn agencreus. K
YMCy AOCTOMHCTB €ro MeToA0sI0rMmM MOXHO OT-
HecTn obweHay4dHbI MoAX0o4 N TeopeTU4eCcKuin
CuHTEe3. B cBoel MHTennekTyasnbHol aBTobMO-
rpacdum T.MapCoHC NULWeT, 4YTo Npu paspaboTke
NOMOXEHU TeopUN AENCTBMSA OH ONMpascsa Ha
OOCTUXXEHUS MHOMMX HayK, B TOM 4ucCne Ha Ao-
CTUXeHMSa hmnocodpmnm Haykm, 3KOHOMUYECKOMN
Teopuu, COLMONOrMYECKON Teopuu, npeacras-
JNIeHHble B TpyAdaxX APYrnx y4deHbix. TeopeTunye-
CKWI CUHTE3 OCYLLECTBISANICS NOCPEeACTBOM KpU-
TUYECKOro OTHOLIEHUS K OAHUM TEOPETUYECKNM
NOMOXEHUSAM W MNO3UTMBHOIO OTHOLWIEHUS K
APYTMM TEOPETUYECKUM MONIOXKEHMUSAM YYEHbIX.
Takmm 06pas3oM, oCyLWecTBAsIacb NPeeMCTBEH-
HOCTb B pa3BUTUW TEOPUN [ENCTBUS N NPOSIB-
NSNCS ONNOPTYHM3M MO OTHOLLUEHMIO K APYrUM
TeopuaM. Ecin  cpaBHMBaTb METOAOIOMMIO
dopmmpoBaHmsa Teopumn peinctemsa T.[MapcoHca
N CUHEepreTUnYecKon Teopmnmn 4ENCTBUS, TO CXOA-
CTBO COCTOWUT B MCMNO/Ib30BaHMM obLieHay4yHoro
noaxoza n TeEOPETUYECKOM CUHTE3E.

T.MapcoHc nuweT o BAUAHUWN Ha ero Teope-
TUyeckme nuccnenosaHnsa ¢unocodpumn U.KaHra.
B ocHoBe ¢unocodumn N.KaHTa nexuT gyanmsm,
KOTOpbIN nopoxaaeT HeobXxoAMMOCTb aHanu3a
AHTUHOMMI NOCPEACTBOM AManekTuku. Teopus
aencrema  T.[MapcoHca CywecTBeHHbIM 06-
pasoM OnNupaeTcsd Ha NpUHUMN AyanbHOCTU U
HEKOTOpble Yy4YeHble OTMe4yaloT BJIMAHUE Aua-
NIeKTUYeCcKoro noaxoaa Ha paspaboTky noso-
XXEHWI AaHHON Teopuun. MpuUHUMN AyanbHOCTH
MOXHO OTHECTW K 4YUCNYy AOCTUMXKEHWN AaHHOMU
Teopuu, OAHAKO AMANEKTUYECKUI noaxon He
NposIBUNCS B MOJSIHOM Mepe npu ee pa3paboTke.
CuHepreTnyeckas Teopus AeNCcTBMS ONupaeTcs
Ha MpuHUMN AyanbHOCTM W, TakuM obpasoMm,
0bHapyXunBaeTcsa CXOACTBO MMOJIOXKEHUA 3TOM
Teopuu 1 Teopun agencrtems T.MapcoHca.

B MeTomonorun TeopeTuyeckux mccnenosa-
HU T.MapCOHC WMCNoNb3yeT CUCTEMHbINM noA-
X0A. BblaensaioTcs yeTbipe CUCTEMbl AENCTBUS:
cuctemMa nOBeAEHWMA oOpraHu3Mma, JIMYHOCTHasd
cucTteMa, coumanbHas cuctemMa WM KynbTypHasd
cuctema. o MHeHuto H.JlymaHa, T.[lapcoHcC
He B MOJIHOW Mepe MCNOoJib30Basa BO3MOXHOCTU
CUCTEMHOrO NOAXOAAa B pPa3BUTUM Teopun Aein-
CTBUSA W npejnaraeT ABUraTtbCsa Aasblue B 3TOM
HanpasneHuu. H.JlyMaH nonaraeT, 4YTO CUCTEM-
HbIA NOAXOA AO/KEH ONUPAaTbCs Ha TEOPUIO CU-
ctem J1.beptanaHdwu [cM. 6]. B HacToswwee Bpe-
MS MONOXeHUsa Teopum cuctem J1.bepTanaHdu
nony4Ynnu ganbHelee pasButme, onnpasch Ha
AOCTUXEHUSA CUHepreTuku. NosToMy, no Hawe-
MY MHEHM IO, A/19 YCOBEPLUEHCTBOBAHUSA TeOpUHK
[ENCTBUSA HYXHO ONMpaTbCA He TOSIbKO Ha Mo-
noxeHus Teopumn cuctem J1.beptanaHdu, HO U
Ha MOJIOXEHUS CUHEPreTukKn, 4Yto 6bIN0 peann-
30BaHO B CMHEpPreTU4YeCcKoOn Teopumn AeNCTBUS.

B TeopeTMyeckoM CUHTE3e MONOXEHWUIN pas-
Nn4HbIX Hayk T.MapcoHC ocoboe BHUMMaHue
yAensieT COrnacoBaHUio MOMNOXEHUIA Teopumn
[encTBnsa n sKoHoMu4yeckoin Teopun. OH OT-
Me4yaeT CyLeCTBEHHOE BNnsHWe Ha pa3paboTky
NOSIOXEHU Teopum Aenctemsa Tpyaos M.Bebepa,
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N.lLymneTtepa un ﬁapeTo, KOTopble co4eTanu
nccnegosaHnsa B 061acTM 3KOHOMUYECKOM Ha-
YKW C nccnenosaHmsamm B o6nacty coumonormu.
T.MapCoOHC NUWeT, 4YTO Ha ero uccrenoBaHUs
noBnmanu npeacrasneHnsa B.llapeto o coum-
anbHoM cucteme. B. MapeTo paccmatpusan co-
LMANbHYIO CUCTEMY C TOUKM 3pEHUS MOSTOXKEHUN
counanoHon dumsmkm [cm. 8]. OH B MONOAOCTMU
noayynMn ecrtecTBeHHOHay4yHoe obpasoBaHue,
3aWUTUA AMccepTaumnio Mo MeXaHUKe Ha Temy
«OCHOBHbIE MPUHUWMBI TEeopuu YNpyroctu
TBepAblX Ten U uccnegosaHue ycriosun, onpe-
AensmMx paBHOBECHME B HWUX, MNOCPeaACTBOM
MHTerpupoBaHmna anddepeHumanbHbiX Yypas-
HeHuI». [Ona onucaHms QYHKLMOHUPOBAHUS
COLManbHOM CUCTEMbI MCMOMb3YIOTCA MOHATUSA,
KOTOpble 3aMMCTBOBaHbl U3 MEXaHWUKU: NOHATUSA
CWU/bl, COOTHOLWIEHNSA CUJS1, paBHOBECUS, CBA3MN,
yCnoBUI, OENCTBMS, NPOTUBOAENCTBUS U ApPY-
rme noHATUS.

B.MapeTo B CBOMX MUCCNeaoBaHMAX onupa-
€TCA Ha MNOJIOXKEHUS 3KOHOMUYECKON CTaTuKu
J1.Banbpaca, o4HOBPEMEHHO MbITaE€TCA OCMbIC-
NUTb MONIOXEHUSA coumanbHOW AWHaMUKKN. B
CBOEM TpakTaTe no obuwen counmonornmm oH, C
OAHOW CTOpPOHbI, OTMeYaeT BOSIHOO6pa3HbI Xa-
pakTep obLecTBEHHOrO pa3BuUTUSA, a C ApPYromn
CTOPOHbI, MNPU3HAET BO3MOXHOCTb OMUCaHUS
AVHAaMMKN  pas3BUTUA  COLMANbHOM CUCTEMBI
MocpeacTBOM 3akoHa Tpex crtagun O.KoHTa. B
Teopun pgencrteusa T.[lapcoHca y4uuTbIBalOTCA
NOMOXEHUS SKOHOMWYECKOM CTaTUKW, paspa-
6oTaHHble B Tpyaax J1.Banbpaca v B.lMapeTo. B
COOTBETCTBUM C MONOXKEHNAMU IKOHOMUYECKOM
ctatmkmn T.MNapcoHc hopMynnpyeT 3aKOH coum-
asibHOM MHepUMM NO aHanNorMm C NepsbiM 3aKo-
HOM U.HblOTOHA - 3aKOHOM MHepLUMK, KOTOPbIR
6bl1 onucaH B ero npousseneHnn «Martematu-
yeckme Hayana HaTypanbHoun dunocopumn». Te-
oputo gencrteusa T.MapcoHCa KPUTUKYIOT 3a YB-
fleyeHne onncaHmeM CTaTukm U HegocTaTouHoe
BHMMaHWE K OMNUCaHUIO AMHaMUKK COLManbHbIX
SABNIEHUN.

Kpome nepsBoro 3akoHa W.HbloToOH cdop-
MynMpoBasa B BbllleyKa3aHHOM MpoOM3BEeAEHUN
TakXxe BTOPOM U TPETUM 3aKoHbl. Crieays Bblwe-
YKa3aHHOM MonbITKe NpeanoXuTb coumanbHoe
TO/IKOBaHMe NepBoro 3akoHa M.HbOTOHa HeKo-
Topble aBTopbl, Hanpumep, P.Kox npeanaratoT
MCNO/b30BaTb COUManbHOE TOSIKOBaHMe Takxe
TpeTbero 3akoHa WM.HbloToHa [5, c. 182-183.]
3akoHbl U.HbOTOHa MCNoNb3yTCcs ANng onuca-
HUSA CTaTUKW U AMHAMWUKU (DU3UYECKUX sBre-
HUI. NpenMyLwecTBO CUHEPreTMYEeCKON Teopumn
OENCTBUSA MO CpaBHEHUID C Teopuen AencTBus
T.MapcoHCa COCTOUT B OMUCAHUMN KaK CTaTUKK,
Tak U AMHAMUKWN COUManbHbIX SABAEHUN, B TOM
yncsie NoCcpeacTBOM yyeTa CoumanbHOro ToAKo-
BaHUA 3aKoHOB W.HbloTOHA.

T.MapcoHCy He ypanocb MCNoNb30BaTb MO-
NIOXXEHUS 3KOHOMUYECKOWN U counasnbHON AMHa-

MUKW, pa3paboTaHHblie B Tpydax W.lymneTtepa
n M.Bebep [cM. 3, 14] a, XOTS OH NULWIET, 4YTO
ero Teopus AENCTBUA BKJIOYAeT B CBOE CO-
Aep>KaHue NonoXKeHUS SIKOHOMUYECKON Teopun.
O4HaKOo OH NbiTaeTcs NCNOJSIb30BaTb pe3ysibTaTbl
MX COUMONIOrMYecKkmnx mnccrnepgosaHun. M.Bebep
NblTanCs OCMbICIUTb 3KOHOMUYECKYH W COLM-
aNlbHYO AMHAMUKY, ONMPascb Ha UCTOPUYECKUI
aHanus. VICTopuYecKkunin aHanus sBMSeTCs He-
obxoaumon 6azon gns paspaboTku NOAOXKEHUN
3KOHOMMYECKON W CcouManbHOM AWHAMWUKKU U
3T0 06CTOATENBCTBO YUUTbIBANOCHL B XO4E MC-
cnepoBaHuii W.llymnetepa. B xome cBoux
nccnegosaHmin M.Bebep BbigenseT pasnmuHble
TUNbl AENCTBUSA: LenepaunoHanbHoe AencTeune,
LLeHHOCTHO-paumoHanbHoe paencreme, addek-
TUBHOE AelCTBME N TPaAULMOHHOE AENCTBUE.

B.Mapeto B Tpaktate no obwen coumo-
NlorMn rnaBHoOe BHMMaHWe yaenser aHanmsy
COOTHOLUEHMS SIOMMYECKOr0o M Henormvyeckoro
OEeNCTBMsA, noAYepKMBas BaXKHOe 3HadeHue
Henormyeckmnx AencTeui. B Teopun gencreus
T.MapcoHca He yAanocb B MNOJIHOWM Mepe uC-
nonb3oBaTb AOCTUXKeHuns B.Mapeto. B aaHHOWM
Teopun [encTBus paccMaTpuBaETCs COOTHO-
lWeHe pauMoHanbHOr0 W HepauMoHaabHOro
KOMMOHEHTOB B AEeNCTBUW, HanpuMmep, Ha oOcC-
HoBe TpyaoB 3.0penga, ogHako B.MapeTo naet
Janblle B CBOMX pacCyXaeHusax o6 otnuuue
NOrMYecKmnx U Henornyeckux Aencrsmn. B cu-
HepreTM4yeckom Teopun AeNCTBUS YUMUTbIBAKOTCS
3TO OTNm4ue.

B TeopMnm  3SKOHOMWMYECKOro  pasBUTUSA
M.llymneTepa  yuMTbIBAOTCS  BO3MOXHOCTY
BO3HWKHOBEHWUS KaK pPaBHOBECHbIX, TaK U He-
PaBHOBECHbLIX COCTOSHUMA 3KOHOMUYECKOW CU-
cTeMbl. B cuHepreTunke TakXe aHanusuMpyeTcs
COOTHOLUEHMEe paBHOBECHbIX M HEPaBHOBECHbIX
COCTOSIHUIN CUCTeMbl. B 3TOM COCTOMUT eLle o0AHOo
M3 MNpemMmyllecTB CUHEepreTMyeckom Teopumn
OENCTBMS MO CpaBHEHWUID C Teopuen AenCTBus
T.NapcoHca. W.Wymnetep npu pa3spaboTke
NOMOXEHUA SKOHOMWYECKOW AMHAMUKK  WUC-
Nonb3yeT AOCTUXEHUs B 06nactu usydeHus
BO/IHOOOpa3HbIX MpoLeccoB, HanpuMmep, npea-
ctasneHuns H.[l.KoHgpatbeBa 0 BOSIHOOH6pa3HOM
pa3BUTMKN COLMATIbHO-DKOHOMWYECKOM CcucTe-
Mbl. OTMe4YaeTCcs B3aMMOCBSA3b BOJIHOBbIX MpPO-
LEeCCOB U LMKIAaMMU 3KOHOMUYECKOro pasBuUTUSA
[cM. 14].

M.lLlyMmneTep 0co3Han 3HavyeHne nosoxeHui
counanbHoOM gMHaMMKKM ans paspaboTku Teopum
3KOHOMMYeckoro passutuda. OH cnocobcTeBoBan
pa3BUTMIO COLMONOMMYECKOro Harnpas/eHus B
pa3paboTke MNOSIOXKEHUN 3KOHOMMYECKON Teo-
puUn. Ha 3Ty MbIC/ib €ro, BEPOSATHO, HAaTONIKHY/N
nccnegosanmsa H.O.KoHgpaTtbeBa [cM. 4] Tlo-
cnefHUN n3yyan 3akoHbl cOLManbHONM ANHAMUKN,
B YACTHOCTM, OH YKa3blBaeT Ha OT/IMYME 3aKOHa
Tpex ctagnn O.KOHTa OT 3akoHa ABYX CTagum
J1.Bebepa. Touka 3peHus H.[.KoHapaTbeBa
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couumonorus

Ha npouecc coumasibHO-3KOHOMMYECKOro pas-
BUTUA HBonee CcOOTBETCTBYET AENCTBUIO 3aKOHa
ABYX CTaAuMKn, T.K. OH pasfnuyaeTr perynspHoe
yepegoBaHue MOBbIWATENbHON BOJIHbI U MO-
HWXXaTeNbHOM BOJSIHbI. B cuvHepretuke paetcs
CBOE TOJIKOBaHWe BOMHOO6pa3HbIX MPOLLECcCoB.
OgHako H.[.KoHapaTbeB Npu M3y4yeHum coum-
aNbHbIX 3aKOHOB He 06paTui AO/HKHOMO BHUMa-
HMUA Ha 3aKoHbl, copMynnpoBaHHbie [.Tapaom
[cm. 12, 13].

B couuonormn [.Tapaa pasnuyarTca 3a-
KOHbl MoApaxXaHWs W 3aKOHbl M306peTeHuns.
O6wecTBO OH paccmaTpmBaeT Mo aHanormm c
NpMpoAoON Kak co4veTaHume coumanbHOro Tena
(coumanbHOro BeLecTsa) M counanbHOro rnons.
Takum obpas3oM, OH NpuaepxXxmMBaeTcs B COUMO-
norvm ayanuvsma aHasiorM4yHoro Kopnyckynsip-
HO-BOJIHOBOMY Ayanu3sMmy B dusnke. B dusu-
yeckoM nosie HabnwpaeTca pacnpocTpaHeHue
BOJIH. AHaNIOrMYyHO 3TOMY, NO MHeHuto . Tapaa,
B obwecTse AencTByeT 3aKoH BoNHoO6pa3sHoro
pacnpocTpaHeHuns nsobpertenunii. B cnyyae pac-
NPOCTPAHEHUS BOJSIH M3 pasHbIX COLMaNbHbIX
WCTOYHWUKOB  AOMyCKaeTcs  BO3HWUKHOBEHWE
MHTEepdepeHunn. B cuHepreTndeckom Teopum
OENCTBUS SBNEHUS nHTepdepeHunn onucbliBa-
IOTCA NOCPEeACTBOM MpUHLUMNa Cynepno3nunm.

[enctenem 3akoHoB u30b6bpeTeHns 06b-
ACHAETCA BO3HMKHOBEHME HOBOBBeAEHW B
obwecTee, a AeNCTBMEM 3aKOHOB NoApa)kaHus
obbsCHAETCS pacnpocTpaHeHne wusobpeteHunn
B obwecTteBe. [JencTBmMe 3aKOHOB MogpaxkaHus
06bACHAET Takme cTaTUYecKkue SBJIeHUS Kak
Tpaauuum, NpmMBbIYKN U T. 4., @ AEUCTBMe 3a-
KOHOB M306peTeHns obycnasnmBaeT ANHAMUKY
coumanbHbIX sBneHuit. B Tpyaax M.lymnetepa
aHanNM3npyeTcsa MexaHM3M BO3HWKHOBEHUSA U
pacnpoCTpaHEHUs MHHOBALUWUIM B npouecce pas-
BUTUSA 3KOHOMUKK. B CMHepreTnyeckon teopum
AENCTBMSA YUUTbIBAOTCA AOCTMXKEHUSA BbllLeyKa-

Bu6nuorpacdunuyecknini CNUCok:

3aHHbIX YYeHbIX.

B Teopun pgencteus T.lMapcoHca npeanpu-
HATa@ NOMbITKA OMMUCAHUSA COLUManNbHOW 3BOJIO-
UMK, onmpascb B onpeneneHHOW CTeneHW Ha
npeactasneHna [.CneHcepa. [JonyckatTcs
paccyXaeHums o nepexoae oT UHAYCTpUanbHOro
obuwecTBa K MOCTUHAYCTpUanbHoMy obuiecTBy.
BMecTe C TeM CyLlLeCcTBYKT KpuUTU4eckume 3a-
MedaHusa, Hanpumep, T.[lapCoOHC nuwWweT, 4TO
npu nepexoje OT MHAYCTpuanbHoOro obuiecTsa
K MNOCTUHAYCTPpManbHOMY O6WEeCTBY MOXHO
roBopuTb 0 POPMMPOBaHUMN NOCTAEMOKpATHUYe-
ckoro obuectBa. OH NbITaeTCa NepeoCMbICINTb
npeacraenenms M.Bebepa n K.Mapkca o ponu
peBonOUMA B pa3BuTum obwectea. B otanune
OT NOCNeAHMX MoAYEpPKMBAETCSH 3Ha4YeHue A4
pa3sutnsa obwectea pesonouMn B obpasosa-
HUN.

Taknm o06pasoM, paspaboTka MOMOXKEHUN
CUHEepreTM4YeCcKon Teopun LENCTBUA nydlie
cnocobecTByeT 0606WEeHNI0 AOCTUXKEHNIA COoLMU-
ofnoros, 4yeM 370 6bISIO cAenaHo B Teopun Aen-
ctBug T.MapcoHca. HanpuMmep, B OTHOLWEHUMU
M3y4YeHUa paumoHasibHbIX OCHOB COLMasbHOIO
OENCTBUSA cneayeT OTMETUTb CYLLUECTBEHHbIN
Bknag .Tapaa B pa3BuTME MOJIOXKEHUN COLM-
asibHOM norukn. MNocpeacTtsoM aHanm3a coum-
asIbHOro NossA M CoumasnbHOM SIOFMKU B TpyAax
K.NleBuHa, MN.bypabe, X.bogpunapa n MHOrmx
APYrMX YYeHbIX YAanocCb NOAyYUTb 3HaYUTENb-
Hble pe3ynbTaTbl. CMABHON CTOPOHOM TEOpUMK
aencreusa T.[lapcoHcCa aBNAeTCs ee CBsA3b C
TeopusaMMU CpeaHero YpoBHS, KOTOpble paspa-
6aTbiBanMcb, Hanpumep, B Tpyaax P.MepToHa
M ApYyrMxX YydeHbix [cM. 7]. WHoraa Teopwus
aencrteusa  T.lapcoHca NpoTMBOMNOCTaBASETCA
TeopusiMm cpegHero yposHsa. OgHako P.MepToH
OTMeYaeT 3HayYeHne Teopun AeNCTBUSA B Kade-
cTBe obLiero opmeHTUpa Asa Teopuin cpeaHero
YPOBHS. m
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dPUNOCODPUA

dunocoduma matepumn Kak TakoBOW

MBaH Bacunbesuy XKXYKOB
NHXXEHeP, 3acnykeHHbin cBasnct PCOCP

AHHoOTaywms. pasutaumnsi, TAroTeHNE, 371€K-
TPUYECTBO, MarHeTMN3M, TersaoTa paccMaTpuBa-
I0TCS B UX €UHCTBE M B3aMMOCBSI3N Ha 0b6Lyeri
MAEeNHO-TEOPETUYECKON M METOLOJI0MMNYECKO
OCHOBe, KoTopas npeacrassser cobosi aBTop-
CKyIo TDM]. - KoHuenyu. OCHOBHbIEe ¢yHAa-
MeHTaslbHble (PU3NYECKNE KOHCTaHTbl, CTaBLUNE
SMANPUYECKNM (paKToM, 06pa3yroT pyHAaMEH-
Ta/lbHble 3aKOHbl COXPaHEHWS [ABVXKYLLENCS
Marepuu Kak TaKkoBos. KBaHTbl MOMEHTOB 3HEP-
rmy rpaBUTaLMOHHOIO, 3/1EKTPOCTATUYECKOIO,
TerJio CTaTM4eCcKoro B3amMoAencTBui maTtepum
npeactas/isiioT coboi 31eMeHTapHbIe 3apsiabl B
KBagpare — OCHOBHble (pyHAAMEHTA/IbHbIE (Pu-
3MYECKNE KOHCTAHTbl B TDEX MEPHOM ABVXEHUMN
marepuu Kak u3MeHeHnn Boobuyje. MarHeTusm B
TPDEX MEPHOM ABVXXEHUN MaTeEPUN HE BO3HMKA-
eT. MoMeHT 3Heprumn TIroTeHUs BELLECTBEHHOM
marepun B €€ TpPEX MEPHOM ABUXEHUMN SIBJISI-
€eTCs NepeMeHHON BENYNHOM, 3aBUCSLLEN OT
rpou3BeAEHNST BENYNUH B3anMMOAENCTBYIOLNX
BelJeCTBEHHbIX Macc.

KnroueBble cs1oBa: rpaButaumnsi, TSroteHme,
3/IEKTPNYECTBO, MarHeTU3M, Tersiota, OCHOBaA,
KOHCTaHTbIl, Matepus, 3apsa, uaocopus.

Mo3HawWwmn pa3yM 4enoBeyecTsa Ha njaHe-
Te 3eMns BbIIBM MHOXECTBO (PU3NYECKMX KOH-
ctaHT. B cnuckn CODATA BkntouyaeTcsa 6onee
300 dyHAaMeHTanbHbIX GU3NYECKUX KOHCTaHT.
Ho coBpeMeHHble PU3NKN-TEOPETUKN NPOSBAS-
IOT CBOK HECNOCOB6HOCTb 0OCO3HATb PU3NHECKUN
CMbIC/T MHOMMX W3 HUX W YCTaHOBWUTb MeXAy
HUMU eCTeCTBEHHble CBSA3M W nepexoabl. Mpwu
3ToM unnocodbl HeEpeaKOo MOBTOPSAKT M3pedye-
HMEe OpPEeBHUX MyApPeLOB O TOM, YTO BCE TEYET,
BCE M3MEHSETCSl, KOTOpOe HaxoAuTCs B SIBHOM
MPOTMBOPEYNM C MHOXECTBOM (PU3NYECKUX
KOHCTAHT, CTaBLWNX SMNMPUYECKMM (DAKTOM.

PeanbHO He BC& Te4yéT, U He BCE MN3MeHSA-
etcsa. [ApeBHUM MbICUTENsSM HeBeaoMo 6blno
06beKTMBHOE  CylLlecTBOBaHue MHOXeCTBa
dyHAaAMeHTaNbHbIX (PU3NYECKNX KOHCTAHT. Ho
M COBPEMEHHbIe MbIC/TIUTENN, 3HAs O CYLLECTBO-
BaHWM MHOXecTBa (yHAAMEHTanbHbIX GU3n-
YECKMX KOHCTaHT, B CBOMX MNpeAcCTaB/IeHUsX O
MaTepum abCcTparMpyroTcs OT HUX, YTO AAET UM
HeOorpaHMYEeHHY0 BO3MOXHOCTb A1 paHTa3nii.

B dnnocodckomM ouepke «IMpocTpaHCTBO M Bpe-
mMsa» (1958r) B.U. CBuaepckuii Hanucan, 4To
«ABUXYLLASACA MaTepus HUYEM He OrpaHuyeHa
B CBOMX COCTOSIHUSIX U NpeBpaLleHnsIX, B CBOEM
CYLLEeCTBOBaHUM B NPOCTPAHCTBE N BO BPEMEHMH,
n60 oHa obnasaeT abCcoONOTHLIM XapaKTepoOM».

N3 MHoxecTBa dyHAAMEHTanbHbIX @GuU3n-
YEeCKMX KOHCTaHT, CTaBLWWX 3MMNUPUYECKUM
daktoM, Tpu M3 Hux [hcG] npeacrtasnatoTcH
NO3HawLWeMy pa3yMy OCHOBHbIMU, NEPBUYHbLIMU
COXPaHAKLWMMUCH DUBNYECKUMU BENYMHAMMU,
onpeaensowmMMn MaTEPUIO KakK TakoByk. WNx
dusmyeckas npupoaa duanKamm-TeopeTmKamm
ewé He noHsATa. Ho OHU LUIMPOKO UCMONb3YIOTCH
UMUK B UX TEOPETUYECKUX U3bICKAHUAX U pabo-
Tax.

Ewé M. MnaHkK, oTKpbIBLWNIA 06bEKTUBHOE CY-
LecTBoBaHMe (yHAAMEHTaNbHON (U3NYECKOMN
KoHCTaHTbl [h] B KOHue XIX B, moHan ocoboe
3HayeHne 3TuUx TpEX U3NYECKUX KOHCTaHT
[hcG]; yepes HMX OH onpeaenun ecTecTBeHHble
eAMHULbl Maccbl, ANVHbI, BpeMeHu. C Tex nop
PU3NKN-TEOPETUKN NIOMAIOT FOSI0BbI B XKENaHum
NOHATb WX (PU3NYECKUIA CMbICT U Npupoay.
MHorve n3 Hux 6e3ycnewHo 6bKTCA Hajh CO3-
AaHunem [hcG]-teopun, nonaras, 4to ato byaer
eanHas oblias Teopus BCeX U3BECTHbIX dyHAa-
MEeHTaNbHbIX B3auMOAENCTBUIA MaTepun. TakoM
TEOpUM HET; TPEX yKasaHHbIX PyHAAMEHTaNb-
HbIX (PU3NYECKNX KOHCTaHT ANS TaKoh Teopuu
HEeAO0CTaTOYHO.

HeT noHMMaHuUs ponn M 3HAYMMOCTU NOCTO-
AaHHon Asoraapo [N,]. OHa HaxoAnTCA B OZIHOM
psay YKasaHHbIX QyHAAMeHTanbHbiX GU3N-
YEeCKMX KOHCTaHT, obpasylwmx nepBbii GyH-
JaMeHTanbHbI 3aKOH COXpaHeHUs MOMEHTOB
SHeprum rpaBsuUTAUMOHHOINO B3aMMOAENCTBUSA
dyHAaMEHTaNnbHON HeBeLlecTBEHHON MaTepuun
Kocmoca h-c;'n, =N,"G'm? STO KBAHTOBbIA 3aKOH
rpaBuMTaumun, aBTopckoe oTkpbiTme [1. .73, 75,
76; 2. c.49]. B HEM 5 OCHOBHbIX yHAAMEH-
TalbHbIX GU3NYECKMUX KOHCTAHT, U3 HUX 4 - OT-
HOCUTENbHO He3aBUCUMble U3NYECKME Benn-
YMHbl. Yncnom [n] onpenensieTcsa CTPYKTYPHbIA
ypoBeHb Kocmoca. B onpepeneHue OCHOBHOM
CTPYKTYypbl KocMoca BXOAWT MOCTOSiHHas ABO-
raapo [N,].
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OUNoCoduA

o710 du3MKaM - TeopeTukam un dunocodam
ewé HeBelOMO. MHOIMMe N3 HUX N3y4atoT BaKyyM,
yBreKasacb npeacraBneHnsaMm o6 nckpmeneHum
NpOCTPaHCTBa-BPEMEHN B  paclumpstoeincs
BceneHHoM. OHM XOTAT MOHATb COCTOSIHME Ma-
TEPUN B CUHIYASPHOM TOYKe, KOTOpas, KakK uUM
KaXxeTcs, npeacrasnsna cobon Bcto BceneHHyto
nepen bonblWKWM B3pbIBOM, MNPOTAXEHHOCTLIO,
paBHOW anuHe [MnaHka nopsaka 1033 cm. A
BHE 3TOM TOYKM, B MX npencrassieHun, 6bi1o
«HW4YaBO».

Onpenenss ecrtecTBeHHblE eAMHULbI Macchl,
ONNHbI, BpPEMeHu 4Yepe3 QyHAaMeHTalbHble
dun3myeckme KOHCTaHTbl [heG], M. TMnaHk nun-
can, 4YTo OHU <«HEU3MEHHO COXPaHSAT CBOEé
3HavyeHue Ans Bcex BpeMEH U AN BCEX KYJib-
TYp, B TOM 4YuC/ie BHE3EMHbIX U HE CO34aHHbIX
yenosekoMm». OnpegenéHHole UM duandeckune
BENMUYMHbI, B €ro npeacTtaBNeHUn, <«coxpa-
HAKOT CBOE eCcTeCTBEHHOEe 3HayeHume [0 Tex
nop, nMoka cnpaBeasiMBbl 3aKOHbl TArOTEHWS,
pacnpocTpaHeHUs cBeTa B BakyyMe un oba Ha-
yana TepMOAMHaMWKK, W, CnefoBaTenbHO, UX
n3MepeHue AO/DKHO AaBaTb Bceraa ogHW u Te
Xe pe3ynbTaTbl, KAaKUMKU Bbl YYEHBIMU U KaKUMKU
6bl METOAAMWN OHUM HU BbINN NONYYEHbI».

Ho dunsnkn-teopetnkmn npeanounm ceobogHo
TBOPUTb pa3sHble CUCTEMbl €AMHUL, U3MEPEHUS.
BoT n nonyyaetcda, 4to B OAHOW cuUcTeMe
eaAnHuy marHetoH bopa - 310 pmsmyeckas se-
NMuKnHa [e-h/(2mc)], @ B Apyron — [eh/(2m)]. ITO
KayeCTBEHHO pasHble (PU3NYECKNe BESTNYMUHBI,
C pasHon ¢usmyeckon npupogoi. Ho pusmnye-
cKas npupoaa BeNUYNHbI HE MOXET 3aBUCETb OT
BblbOpa cucTeMbl eanHuUL,.

BMecTe c TeM, n3 npeacrasnenms M. lMnaH-
Ka cnenyeT, 4YTO OH He MoHUMan GU3nYeckyo
npupoay dyHAaMeHTanbHOMN dunsmnueckomn
KOHCTaHTbI [h:c] 1 rpaBuTtaunm dyHaameHTanb-
HOW HeBewecTBeHHOMW MaTepuun. K TaroteHuto
BELEeCTBEHHOW MaTepun 1 K pacrnpocTpaHeHuio
CBeTa B BaKyyMe OHW He OTHOCATCSH; 3TO MOMEHT
3HeprMn B3aMMOAENCTBUS KBaHTa (yHAAMEH-
Ta/IbHOW HeBeLW,eCTBEHHOW MaTepuu.

Mpn onpepeneHun eavHWuUbl TemnepaTypbl
M. lnaHK ucnonb3oBas BMeCTe C TpeMs yKa-
3aHHbIMKM dyHAAMEHTaNbHbIMU  PU3NYECKUMU
KOHCTaHTaMMU M MNOSIYYEHHYIO UMM MOCTOSHHYIO
BeMUMHY [a]. YMHOXeHMeM e€é Ha 4acToTy
KonebaHus kBaHTa ¢yHAaMeHTaslbHON HeBe-
LWeCTBEHHON MaTepuu OH NONy4Yua eauHuuy.
Mo pasMepHOCTM 3Ta Be/IMYMHAa coBnajaeT C
TemnepaTypoin. Ho TemnepaTypa BO3HWKAET B
TENI0BOM [ABMXEHUU BeELECTBEHHbIX MWUKpPO-
yactuy. No3ToMy Takasa BenmunHa pakTnyecku
Bblpa)kaeT He TeMmnepaTypy BelleCTBEHHbIX
MUKpO4YacTUL, a 4acToTy KonebaHus KBaHTa
dyHOAaMeHTabHON HeBeLWeCcTBEHHON MaTepun,
HO He B repuax, a B KkenbsBuMHax. OgHako pens-
TUBUCTbI YBEPSAIOT YnTaTeNen B TOM, YTO Takas
TemnepaTtypa 6blia BewecTBEeHHbIX MUKpo4a-

CTUL B «pOAOBbIX MyKax» BceneHHoM BO BpeMs
Bonblworo B3pbIBa.

MpaButauma - 370 dyHAAMeHTanbHoe
CBOWCTBO B3aMMOAENCTBUSA HeBeLweCTBEHHOM
maTepun. OHa obnagaer He TOSIbKO MOMEHTOM
3HEpPrun, HO U MHOTMMM APYrMMN CBONCTBAMMU.
O6bekTMBHO cylwlecTtByeT runepbonnyecknii
3aKOH COXpaHeHMs B3auMOAENCTBYHOWMNX Macc
dyHOaMeHTabHON HeBeLWeCcTBEHHOW MaTepuu
m, m =m? [1. c.77]. U3 aTOro 3aKoHa cnepyeT,
4TO Macca Kaxaoro adToHa [Mm] conpsxeHa C
Maccol rpaBMTOHA [mjr] 3aKOHOM COXpaHeHud
TaK, YTO NMPU YMEHbLUEHNN COMPSAXEHHOMN MacChl
a¢pTOHA Macca rpaBuTtoHa obpaTHO nponopum-
OHaNbHO yBennumBaeTcs, U HaobopoT. TaroTe-
HWe BelLeCTBEHHOW MaTepuu TakuM CBOMCTBOM
He obnagaeT. OT0 CBOWCTBO rpaBuTaLmm cospe-
MEHHbIM (pU3MKaM-TeopeTnkam ewé HeBeaoMO.

B cBoeln crtatbe «HoBble mpeacTtaBfeHUs O
NMPOCTPaHCTBE, BpeMeHu W rpasutaumm» A.A.
JloryHoB (1988r) — ¢pu3nK-TeopeTmK, akageMuk,
Buue-npesngeHT AH CCCP Hanucan, 4To «rpa-
BMTAUMOHHAA Macca Tefa paBHa €ro MHepTHOWM
Macce». B 3ToM yTBep>XXAeHUN NPOSABNAETCS He-
3HaHWe yKa3aHHoro runepbonmyeckoro 3akoHa
COXpaHeHuns B3aumMogencreytowmx mmacc. OH
TaKXe Hanucasn, 4To «paccMaTpmBas paBeHCTBO
WHEPTHOM N rpaBUTaUMOHHON Macc Kak dyHaa-
MEHTasbHbIN paKT, DNHWTENH NPULLEN K BbIBO-
Ay, 4TO rpaBuTaLMOHHOE Nosie, NoA06HO cunam
WHEepLUUN, AOSKHO OMUChIBATbCA METPUYECKUM
TeH3opoM». [pyron nucatenb [.E. Topenunk B
cBoen KHure «loyeMy NpocTpaHCTBO TpExmep-
HO?» (1982r) Hanucan, YTo DNHWTENH «yBuaen
B paBEHCTBE rpaBMTaLMOHHON N MHEPTHOM Macc
KIIO4YEBOM MPUHUNM 3KBUBANEHTHOCTU>.

Taknm obpa3oM, coBpeMeHHble PU3NKN-TEO-
peTukn n puiocodbl HE NOHMMAIOT, YTO Macca
MaTepuu [Mm] B Hepa3pbiBHOM €4MHCTBE C MNpo-
TSKEHHOCTBLIO [A] n gnutenbHocTbio [T] obpa-
3YIOT KBaHT MaTtepumn, npeacrasnsiowmn cobom
dyHOaMEeHTaNnbHY0  (U3MYECKYHD KOHCTaHTY
[h]. B Tpéx MepHOM rpaBMTaUMOHHOM B3aMMO-
OENCTBUN (pyHAAMEHTaNIbHOM HEBELLeCTBEHHOMN
MaTeEPUM peanbHO ABWXKETCA KBaHT MaTepuu
[h]. B o4HO MEPHOM ABMXEHUW KBAHT MaTepuu
He obpasyetcd. OH obpa3yeTcs B ABYMEPHOM
OBWXEHUN matepun. M BTOPOWM 3aKOH CwUibl, U
3aKOH CW/bl NPUTAXEHUSA ABYX BeLleCTBEHHbIX
Macc HbloTOHa BblpaXkatoT OAHOMEpPHOe ABUXe-
HWe BelleCTBEHHOW MaTtepun. MOMEHT aHepruu
rpaBuTaumnm M TAroTEHUSA NpeacTaBasAOT cobon
TPEX MepHoe ABMXEeHue MaTepun.

Macca >@dTOHa, paBHas Macce MNOKOS
anekTpoHa 9,1093897:102® r, conpsxeHa C
Maccol rpaBuToHa, paBHoW 5,4267868:10° r.
OTO AUWb Ha OAWMH MNOPSAOK MEHblUe Macchl
MnaHka. Taknm obpa3oM, Maccbl 3(PTOHOB, Ha
MnOpsAOK MeHbLUME MaccCbl MOKOS 3NEKTPOoHa,
COMpsiXXeHbl C Maccol rpaBuToHa, paBHOW Mac-
ce lMnaHka. Ho macca adToOHa, paBHasa Macce
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TnaHka, conpsbkeHa C Maccoil rpasWTOHa,
paBHoi 9,0602782:102° r. Mpu 3TOM Macca
rpaBuToHHOro sgapa 3dToHa, onpeaensemas
husmnyeckoit BesMUMHON [N, 'm, ], paBHa Macce
MnaHka. TakoBbl HPM3NYECKUI CMbIC U NPUPO-
Aa Mmaccel MNMnaHka, onpeaenéHHon 6onee Beka
TOoMy Ha3ag. MNpun 3ToM 3(PTOH C Maccom v A4IMHON
BOJIHbI [naHka obnagaeT KBaHTOM KOM4ecTBa
MaTepuu, paBHbIM NOoCTosAHHOM MnaHka [h], kak
n Bce Apyrue 3TOHbI.

SMnuMpuyeckmMm hakToM ABASETCS peasibHoe
CyLLLeCTBOBaHMe KBAHTOB KosM4yecTBa MaTepuu
[h], npeactasnsawowmnx cobon dyHaameHTanb-
HYIO (U3NYECKYID KOHCTaHTYy, Mpu wupovan-
LWKNX CNEeKTpax Macc v ANMH BOJIH, C MOCTOSHHOWN
CKOPOCTbIO ABWXXEHUSA MaTepun. TeopeTukam
Bonbworo B3pblBa cneayeTr 3aAyMaTbCsa Haa
TeM, KakK U3 O4HOro TaKoro KBaHTa Ko/n4yecTea
mMaTepum 3@TOHA MOrf0 BO3HWUKHYTb [N, 2]
TOYHO TaKMX XEe KBAHTOB KOSMYECTBa MaTepum
B Kocmoce, orpaHnyeHHoM HebecHon cdepoin
pagmycom nopsigka 1037 cm, ¢ MHOro obpasHomn
BHYTPEHHEN CTPYKTYpOW MO MaccaMm, 4yactoTam
W ANVHaM BOMIH KBAHTOB MaTepuun. lpu 3ToM
BO BCEX KBaHTax OTHOLIEHWEe ANMHblI BOMHbI K
nepuoay konebaHus npeacrasnseT coboi pyH-
AdaMeHTanbHYy PU3NYECKyro KOHCTaHTy [c]. Eé
Ha3blBalOT CKOPOCTbIO CBeTa B Bakyyme. Ho 31O
He CKOpPOCTb CBeTa, U He B BaKyyMe, a CKOpPOCTb
ABWXeHNS PyHAaMeHTaIbHOW HEBELLEeCTBEHHOMN
MaTepuun B €€ KBaHTe.

N3 3akoHa COXpaHEHUs MOMEHTOB 3HEpruu
rpaBUTaLMOHHOIO B3amMmoaencTens dyHaameH-
TaflbHOWN HEeBeLWeCTBEHHON MaTepun cneayer
PaBeHCTBO C,°C,/G = N,"m,/(n,*A). OHo onpe-
Aenset OAHOMEpPHYIK MJIOTHOCTb FPaBUTOHHOM
Maccbl, Nnpeactasnsds cobon pyHAaMeHTaNbHYO
dU3NYECKYIO KOHCTaHTY, HE3aBMCMMO OT Chek-
Tpa ANVH BOJIH, 4acToT U Macc adpToHoB Koc-
MOCa. DTa NOCTOSAHHAaA oAHOMepHas MAOTHOCTb
rPaBMTOHHOW Macchbl [p;] onpeaensier NocTosiH-
HYI CKOPOCTb ABWXXEHus Matepum 3¢GHTOHOB B
Kocmoce. TaroteHue BeLLEeCTBEHHOW MaTepumu
TakuM CBOMCTBOM He obnajaer.

Takum obpasom, cneacresmeMm nepsoro yH-
AAMEHTaNbHOro 3akoHa COXpaHeHus ABNseTcs
ewé ogHa dyHgameHTanbHasa duanyeckas
KOHCTaHTa [pJ.], onpepensawwas CBOWCTBO
¢dyHOaMeHTaNbHON HeBeLWeCcTBEHHOM MaTepuu
Kocmoca.

Mpwn 3TOM rpasBmMTaunsa onpeaenseTcss o4HO-
MEPHOM MJOTHOCTbID FPaBMTOHHOW MaccChbl Ha
BCeX [Nn] CTPYKTYPHbIX YPOBHAX MaTepuu B
KocMoce, KoTopas coxpaHsaeTcss MNOCTOSAHHOM
BenmunHon [p,]. B Teopun oTHocMTEnbHOCTM
HEeT npeAcCTaB/ieHMS O CyLWEeCTBOBaHWM TaKoWn
MaTepuu, a rpaBUTOHHasa Macca OTOXAeCTB/sA-
€TCA C MacCol BeweCcTBEHHOW MaTepun.

DMMUpUYECKnn TpeTun 3akoH Kennepa,
onpegensatowmin  coboir  NpPOCTPaHCTBEHHO-
BpeMeHHY0 ¢QopMy nnaHeTHoM opbutanm B

CO/THEYHON CUCTEME, OCHOBaHHbLIN Ha CKpY-
nNyne3HblX MHOro NneTtHux HabnwaeHusax Tuxo
Bpare, onpegenseTt naaHeTapHy PU3NYECcKyo
KOHCTaHTy y_*T> = Const. OH BblpaxaeT coboW
TpEéX MepHoe ABuxeHune naaHeTbl B COTHEYHOM
cucteme. Mockonbky 4n*y */T* =v % TO B UHOW
¢dopme 3akoH Kennepa npeacrasnsetr cobon
ypaBHeHue chz"lpr = Const. [N 04HON MAAHETHI
3TOT 3aKOH HE MMeeT CYLEeCTBEHHOro 3Ha4YeHus,
NOCKONbKY obpa3sywme ero cpeaHmne pumsmye-
CKME BEJIMYMHbI SABAAITCA KOHCTaHTamMu. OH
MMeeT CYLECTBEHHbIA CMbIC/, ecnun 3Ta Gpusn-
yeckas KOHCTaHTa oAMHaKoBa Yy BCeX MaHeT
COMIHEYHON CUCTEMbl UM U3MEHSAITCA Ccpea-
HAS CKOPOCTb W CpefHee pacCTosiHWe AaHHOWM
nnaHeTbl. Ho npu 6onee TOYHbIX U3MepeHUax
obpa3yowmx 3ToT 3aKOH PU3NYECKUX BESTUYNH
OKa3blBAETCH, YTO Yy MAAHET pa3Has KOHCTaHTa
Kennepa. CoBpeMeHHble (OU3NKN-TEOPETUKM,
KOCMO/10rM, acTpoHOMbl U dunocodbl ewé He
OCO3HaNM 3TOT aMnmpuyeckmin dakt. MoaTomy
nybnnkKyeMble pasHbIMKM aBTOpaMu MNapaMmeTpbl
ABmxeHns nnaHet B COMIHEYHOW CUCTEME He
cornacosaHbl Mexay cobol, HeOAHO3HauYHbl U
npoTusopeuunBbl. 3akoH Kennepa nMu ewwé He
NoHAT. OH uMeeT onpeaenéHHbIn HU3nYecKnin
CMbIC/T MpU nepexoae OT cpeaHnx husnyeckux
BENIMUMH K WX TEKYLWMM 3HayeHusM U BBe-
OEHMN MacCbl BewecTBeHHOW MaTepun [M],
OrpaHu4yeHHOW 3Ton dopMon: 4r>y*/(T>M) =
Const. Mpn 3TOM nony4vaeTtcsa dyHAaMeHTabHas
dur3myeckas KoHcTtaHTa [G] — rpaBuMTauMoOHHas
NOCTOSAHHAS.

Takum o6pa3oM, nNonay4daeTcs OTHOLWeHue
TeKyLlen NpoCcTpaHCTBEHHO-BPEMEHHON OpPMbI
Kennepa K orpaHuM4eHHOM el Macce Belle-
cTBEHHOM MaTepumn B CoNHEYHOM cucteme. 3TO
OTHoWweHNe (OpMbl K COAEPXAHUIO MaTepuw.
OTa dyHaaMeHTanbHas Quanyeckass KOHCTaH-
Ta onpegensetr CBOWCTBO TAMOTEHMSA Belle-
CTBEHHOW MaTepun. N3 Heé nonydyaeTrcsi, 4To
OAHOMepHasa MNNOTHOCTb MaccChbl BeweCTBEHHOM
matepumn [p], OrpaHWYeHHOW MPOCTPAHCTBEH-
HO-BpeMeHHOMN ¢dopMon Kennepa, onpegensier
CKOPOCTU ABMXXEHWUA MaTepuu B KacaTesbHOM
MIOCKOCTM K MOBEPXHOCTM 3TOWN hopMbl [V, V,].

OyHAaMeHTanbHas Gu3nyeckas KOHCTaHTa
v, v;y/M = G «/IeXUT B OCHOBE oOMNpeaesieHuns
MacCbl CrNuMpasnbHbIX ranakTuk». Takum o06-
pa3zoM, MoAUDULMPOBAHHLIM 3aKOHOM THAro-
TeHna Kennepa onpepenserca obpasoBaHue
cnupasnbHbIX ranaktmk n ConHeYHON CUCTeMbl
— COXpaHsLeecs NOCTOSHHbIM OTHOLEHME KX
NpoCTpaHCTBEHHO-BpeMeHHON dopMbl Kennepa
K Macce BeweCTBEHHOMW MaTepun, OrpaHu4deH-
HOW 3TOW popMoli. Bce ykasaHHble 4 CBOMCTBA
cnupasnbHbIX ranaktmk n ConHeYHON CUCTeMbl
NM3MEHSIOTCH, HO TakmM obpa3oM, 4Tto obpasyeT-
Csl rpaBuTaLMoHHas NoctosiHHaga [G].

SMnnpunyecknm pakToM aBaseTcs obpasosa-
HMe pasfIMYHbIX TUMOB CNUpPasbHbIX FanakTuK.
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Mo knaccndpmkaumm Xabbna, o6beKTUBHO Cy-
WeCTBYIOT CnupasibHble ranaktuku tuna [S,],
[S,], [S.]. SMnupuyecknm dakToM ABAAETCA
06beKTMBHOE CyllecTBOBaHMe 3a npeaenammu
BUAUMbIX 3BE3AHLIX AMCKOB ranakTUK ABWXKe-
HUS BeLleCTBEHHON MaTepuu BOKPYr UeHTpa
ranakTMKyM C NOYTM MOCTOSAHHOM opb6uTanbHOWN
CKOpPOCTbIO (MJIOCKNE «XBOCTbI»). B ranaktu-
ke NGC 801 paneko 3a 3BE34HOM HebecHOW
cepoin CKOPOCTb ABUXEHUS BeELLECTBEHHOMN
MaTepuMM B KacaTeNbHOW MJOCKOCTU K NOBEpX-
HOCTW HebecHoM chepbl, OrpaHUYMBalOLLEN BCIO
BeLEeCTBEHHYI0 MaccCy, COXpaHSeTCcs NoyTu no-
CTOSSHHOM BEJIMYMHOMN C OTHOCUTENbHO Hebosb-
WKWUMK OTKIOHeHnaMn ot 200 kKM/C Ha npoTs-
XXEHHOCTM nMpuMepHO oT 5 A0 50 KNK OT UeHTpa
ranaktmkn. M3 moanduvumpoBaHHOrO 3aKoOHa
Kennepa cneayet, 4To B 3TOM ChEpUYECKOM
CNoe B OKPECTHOCTAX rasakTukm oaHO MepHas
NJIOTHOCTb MacCbl BeLleCTBEHHON MaTepuu
CoXpaHsieTcsl MOCTOSHHOW BEIMYUHON. TakuMm
ob6pa3om, BelecTBeHHOW Maccon obnapatoT He
TONbKO CcBeTAWwMecs 3BE34bl; MONEKYISAPHbIN
M aToMapHbIi BOAOPOA pacrnpenenéH rno BCewn
Halwen ceeTdwenca NanakTnke n ganeko 3a eé
npeaenaMu.

B ueHTpe Hawen Manaktnkm obpasoBanocb
4p0 pa3MepoM B NNIOCKOCTM Ancka okoso 300nK
(~1021 cM). Mo 3aKoHY COXpaHEeHUst MOMEHTa
3HeprumM rpasutaumn pagumyc rpaBUTUHHOIO
a4pa ranakTuku, onpegensieMbin puanyeckomn
BEJIMYNHOMN [NA”-xj], KoTopas npeacrasnseTr
coboli dyHAAMEHTaNbHYO @MU3NYECKYH KOH-
CcTaHTy, paBeH 0,73454.10%° cMm. Takmm 06-
pa3oM, BHYTPW CBETALLEroca sapa rajakTuku
cywectByeT HeobblyHOe TrpaBUTUHHOE S4pPO
C Maccon, onpegensgeMon Guandeckomn Benn-
Y4MHOW [N **m], KOTOpas mpeAcTaBisieT cobou
dyHOoaMeHTanbHY0 GU3MYECKYHD KOHCTaHTY,
paBHyto 1,9787574:10%r. [1. c.93]. DTa Heo-
6bl4Haa Macca Ha nopsaok 6onblue BelwecTBeH-
HOM Maccbl Hawen lManakTuku, OrpaHUYeHHOWN
Co/IHeYHoM HebecHon cdepoi ManakTuku. Ou-
3MKaM-TeopeTnkaMm, Kocmosioram, dunocodam
OHa ewWwé HesegoMa. OHWM He MOryT NOHATb, 4YTO
NpouUCXoauT B sApe rasakTukm, HO 3HAlOT, YTO
TaMm MPOUCXOAUT YTO-TO FPaHANO3HOE, MPU 3TOM
MHOIO MULWYT WU FOBOPSAT O «4YEPHOW Ablpe>.

TakuMm obpasom, K13 dyHAaAMEHTANbHOIO
3aKOHa COXpaHeHWs MOMEHTa 3Heprum rpasu-
Taumu cnepyeT, yYTo rasakTuka He MoxeT 6biTb
MeHblle CBOero rpaBUTUHHOro sapa. Nostomy
daHTacTMyeckme npeacTaBieHns penaTUBUCTOB
0 OKaTum BCENeHHON B «CUHIYNSAPHYIO TOUKY>»
pasMepoM nopsigka naaHKOBCKOM AsiMHbI 10-33
CM. He OCHOBaHbl Ha 3akoHax [pupoabl U He
COOTBETCTBYIOT dyHAAMEHTaNbHbIM 3aKoHaM
COXpaHeHus, CTaBWMUM 3MMUPUYECKUM (PaKTOM.

Opyrum obuwmm CBOMCTBOM CNMpasibHbIX ra-
NaKTUK ABNSETCSA COXpaHstoLeecss NOCTOSAHHbIM,
paBHbIM 2, OTHOWEHNE MacCbl K MHMpaKpacHON

CBETUMOCTM ranaktukn. Ho opbuTtanbHbie
CKOPOCTM Ha NOBEPXHOCTU ranakTukK nepsoro
Tuna coctasnsaoT B cpegHem 300 km/c, BToporo
TMna - 220 kM/c, TpeTbero Tuna — 175 km/c.
CnepoBaTefibHO, Y HUX CYLLECTBEHHO pas3Has
OAHO MepHas MJOTHOCTb MaccChbl BeWeCTBEHHOM
MaTepum, Kak cnegyet U3 MoanbuLmMpoBaHHOro
3aKoHa TaroteHmsa Kennepa. IMeHHO, 3TO pas-
NiMyme nexuT B OCHoBe Kiiaccudumkaumm Xabbna.
N3 paHHOro aMnmpuyeckoro gakta cnegyer, 4To
B 06pa3oBaHMM ranakTuk onpeaenstowyro posnb
urpaeT He Macca BeleCTBEeHHOW MaTepuun, a eé
OAHOMepHas NAoTHOCTb. pn 3ToM dumsmyeckas
BeNn4YnHa [v>y] npeacrasnaet cobon moancu-
LMPOBaHHYO MPOCTPAHCTBEHHO-BPEMEHHYO
dopmy Kennepa sHepreTMyeckoro MoOMeHTa
«3aKpPYTKW>», UIN MOMEHTA 3HEepPrumn TAroTeHus
BelwecTBeHHON MaTepun. Ho ata dwmsmyeckas
BefMYMHa obpasyeTcs Kak B rajlakTukax, Tak u
B ConHe4yHOM cncTeMe, Tak U B aToMe BOAOPOAA,
C TOM NUWb pasHuLUeNn, 4To B aTOMe BoAopoa
OHa npeacrtasnsger cobon dyHAaMeHTanbHYyto
dU3MYECKY0 KOHCTaHTY.

ATOM Bogopoga npeacraBnsieT cobon OTHO-
CUTENbHO YCTOMYMBYIO MPOCTENLIYID 3NeKTpu-
YeCKW HENTpanbHY COCTABHYIO BELWECTBEHHYHO
YyacTuuy M3 NMpoOTOHA W 3NEKTPOHA, Siexallylo B
ocHoBe o6pa3oBaHMA BeLLEeCTBEHHON MaTepuu.
ATOMapHbIN U MONEKYNSIPHbIA BOAOPOA BO3HU-
KaeT BO BCEWN CBETSLLENCH rafaktmke u ganeko
3a eé npegenamu. MNpu 3TOM COCTaBHbIE YCTON-
YMBblE 3N1IEMEHTAPHbIE MUKPOYACTULbl MPOTOH U
3/1eKTPOH MpeacTaBnstoT cobon HepaspbiBHOE
€AVWHCTBO BEWECTBEHHOW W 3/eKTpU4eckKon
MaTepun € dyHOaMeHTanbHbIMKU (PU3NYECKUMMN
KoHcTaHTamu [h] n [e*] - anekTpoBeLwecTBo.
BewecTBeHHasa MaTepus poxaaeTcs BMecTe C
3/IeKTPUYECKON MaTepmen n3 HeBeLwecTBEHHOMN
MaTeEpUM, U BMECTe OHU MepexoasT B HeBelle-
CTBEHHYIO MaTteputo (aHHUTMINPYIOT).

MoandUUMPOBaHHbLIN  3aKOH  TArOTeHus
BewecTBeHHo MaTepum Kennepa onpepens-
€T CBA3b (OPMbl U COAEpXaHUSA TAroTeHUS
BELleCTBEHHON MaTepun. KBaHTOBbLIN 3aKOH
MOMEHTOB 3HEPrnn TAFOTEHUS BeLLEeCTBEHHOWN
matepun h-v,'n, = G-M'm onpeaensieT CBsA3b KBaH-
Ta Konn4yectsa matepuu [h] n rpaBmTaymMoHHON
noctosiHHoM [G] (oTkpbIiTe aBTopa). CKOpoCTb
ABWXEHMA KBaHTa MaTepum [v,] nsmeHsetca
NpsMO MPOMOPLUMOHANBLHO N3MeHeHUto dursmnye-
CKOWM BE/IMUMNHBI [M'm/n,], Mpy 3TOM BCE TpU Pu-
3M4ecKMe BEJIMUYMHBI: Macca NpUTArMBaroLLEN
BeLleCTBeHHON MaTepun [M], macca KBaHTa Ma-
Tepum [m], YNCNoO ANMH BOJIH KBaHTa MaTepuu
[n,] Ha oAHOMEpPHOW MNPOTAKEHHOCTU MexAay
LEeHTpaM1 B3aMMOAENCTBYIOLMX MacC [y ] nsme-
HAKOTCA. TakuMm obpas3oMm, BO3HMKaeET dusnye-
CKasi BeIM4MHa [M'm/n,], KOTOpas NpeacTaBasier
cobor B3aMMoaencTBme BeLeCTBEHHbIX Macc Ha
OAHOM ASINHE BOJIHbI KBaHTa Konu4yecTtBa maTe-
puvn. CneposaTefibHO, B peasibHOM TArOTEeHUU
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BeLeCTBEHHOW MaTepum MecTa Ans NyCcToTbl He
OCTa&TCH, NONy4aeTCsa TaK, YTO BO3HMKAET KOH-
TaKTHOE B3aMMOAENCTBME Ha BCEN OAHOMEPHOWN
NPOTAXEHHOCTM MeXAy UeHTpaMu B3auMoaemn-
CTBYIOLWMX MacC. DTOT MeXaHu3M TaroteHuma WU.
HbloTOH 6e3ycnewHo nbiTancs noHATb U 06b-
SACHWUTb, HO MOTOM OTKasancsa OT AasibHenLwmx
MonbITOK, aapecoBaB 3Ty npobnemy gencrems
yepes NyCcToTy NoTOMKaM. EMy HeBenoMbl 6binun
KBaHT Konmyectea matepumn [h] u rpaButaums
¢dyHOaMeHTaNnbHOM HEBEWEeCTBEHHOW MaTepUn.
Mo Teopmn bonbworo B3pbiBa, OCHOBAHHOWN
Ha TEOpUM OTHOCUTENLHOCTU, ranakTuku yaa-
NAK0TCA OT LEHTPOB MacC NpuTarueBatrowen mnx
BELeCTBEHHOW MaTepuu, U nNpu 3TOM ny4deBas
CKOPOCTb ABWXEHWS ranaktmk Ttem 6onblie,
yeM ganbwe oHm ot 3emnun. Mo 3ToM Teopuu
yOoanéHHble OT 3eM/M ranakTukm AOBUXKYTCSA
C OKONO CBETOBbIMW CKOpPOCTAMM W Jaxe
NpeBoCXoAAaT UX. TeopeTuKU BblIHYXAEHbI
NpUAyMblBaTb pasfiMuHble OrpaHnyeHus noa
BMAOM «PEeNATUBUCTCKUX 3PdeKToB», He
nMmerwmx GU3M4Yeckoro cmbicia. DTO He Co-
OTBETCTBYET YKAa3aHHOMY 3aKOHy TAroTeHus
W 3MOMPUYECKOMY (aKTy ABUXKEHUS ranakTuk
BOKpPYr LEHTPOB Macc npuTdarmeatrowen wux
BELLEeCTBEHHON MaTepun. DMNMpPUYECKnin dakT
M3MeHeHUsa opbuTanbHOM CKOPOCTU ABUXEHUS
nnaHetel B COSIHEYHOW cucCTeMe YyKasblBaeT
Ha M3MeHeHMe OAHOMEPHOW MJIOTHOCTU MaccChl
BELLEeCTBEHHON MaTepuu, OrpaHUYeHHOW mnpo-
CTpaHCTBEHHO-BpeMeHHON ¢dopmMoii Kennepa.
Mpn 3TOM B nepureanm oHa MakKCuMasbHa, B
adennnm — MMHMManbHa. YpasHeHus OTO n PTI
He COBMECTMMbl C AaHHbIM (PyHAAMEeHTaNbHbIM
3aKOHOM TArOTEeHMS BeLLeCTBEHHON MaTepuu.
N3 3akoHa TAroTeHusa crneayeTt, 4YTO v, n/m
= (G/h)y'M. Mpwn pgaHHOM Macce [M], orpaHuyeH-
HOM  MNpPOCTPaAHCTBEHHO-BpeEMeHHON dopMoNn
Kennepa, CKOpOCTb ABMXEHWUS KBaHTa KOU-
yecTBa MaTepum € mMacconm [m] onpegensiercs
dusnyeckon BenuumnHon [v,-n,]. Takaa xe,
HO COXpaHALWasacs MOCTOSHHOW BeNUYNHOMN,
dusnyeckas sennumHa BO3HWKaAeT U B aToMe
Bogoposa. Kak BMAHO, B 3TOM YypaBHEHUMU
TArOTEHUS BeELWEeCTBEHHOW MaTepuum creBa CoO-
OTHOLIEHWE MapaMeTpoB ABMXYLLEroCs KBaHTa
mMatepun  [v,'n/m] NpsAMO  MPONOPUMOHANBLHO
Macce npuTArnBaloWENn ero BelleCTBEHHOWN
MaTepuun [M]. 3T Tpu Gumanyeckme BennYUmnHGI,
onpeaensowmne ABMXKXeHNe KBaHTa Konmyectsa
MaTepuu, B3aMMOCBs3aHbl Mexay coboli maccon
npuUTArMBatoWeEN BelecTBEHHONW MaTepun. B
3TOM ypaBHEHWU NPOSABASAIOTCA KBAHTOBas Npu-
poAda M MexXaHW3M THAroTeHUS BeLLeCTBEHHOWN

MaTepumn, onpeaensieMble OTHOLEHMEM ABYX
dyHOAMEHTaNbHbIX  (PU3NYECKNX  KOHCTaHT
[G/h].

TakuMm 06pa3oM, WUCTOPUYECKM Moay4daeTcs
TaK, 4TO BbIsIBIeHME OOBLEKTUMBHOIO Cylle-
CTBOBaHWUA PU3NYECKOW KOHCTaHTbl [y’ /T?],

ceazaHo ¢ WN. Kennepom, dyHAaAMeHTanbHOM
dun3myeckon KoHcTaHTbl [G] - WU. HblOTOHOM;
dyHAaMeHTanbHON PU3NYECKO KOHCTaHTbl [h]
- M. lMnaHkoM, dyHoaMeHTabHON (PU3NYECKOWM
KOHCTaHTbI [v,n,/(M:m)] - W. XKykoBbIM. Takosbl
NCTOpUYECKne BeEXM Ha 4-X BEKOBOM MyTWU pe-
WweHnsa npobnembl NycToThbl HblOTOHA.

TaroteHne BeweCcTBEHHOM MaTepunm 06b-
ACHAETCA He WCKpPUB/IEHMEM MpPOCTpaHCTBa-
BPEMEHW, KaK MNpeAcTaBAslT pPensaTUBUCTbI U
HekoTopble ¢dunocodbl, a OTHOLWEHMEM MpO-
CTpaHCTBEHHO-BpeMeHHON ¢dopMbl Kennepa K
Macce BeLLeCTBEHHOW MaTepum, OrpaHUYEeHHOWM
3TON ¢opMON, KoTOopoe npeactasnseTr cobon
dyHOaMeHTanbHY0  (U3NMYECKYHD KOHCTaHTY
[G], a oTHOweHne B kKBaHTOBOM hopMe - [G/h].

Teopunsa OTHOCUTENbHOCTUM Ob6bAcHAeT TA-
roTeHme reoMeTpmen npoCTpaHCTBa, Toraa
KaK 3aKOH TAroTeHWUS CBA3a@H C YyKa3aHHbIMMU
COXPaHSWNMUNCA OTHOLIEHUAMU. YpaBHEHUS
asmxkeHns B OTO CKOHCTpYMpPOBaHbl Ha OCHOBE
npuHUMNA HE3aBUCMMOCTU ABUMXEHUA YacTulbl
oT eé maccbl [m]. Ho 3To He coOTBETCTBYEeT
YKa3aHHOMY KBAaHTOBOMY 3aKOHY MOMEHTOB
3HEpPrun TAroTeHMs, NO0 KOTOPOMY CKOPOCTb [V,]
ABUMXXEHUS KBaHTa kKonndecTtsa matepuu [h] 3a-
BUCUT OT ero mMaccbl [m]. KOHCTpyKTOpbI ypas-
HeHun OTO He MOHAAN, YTO OT MACChbl YaCTULbI
HE 3aBUCUT KenjepoBCKas MPOCTPAHCTBEHHO-
BpeMeHHasa dhopMa, HO He ABMXEHUE KaK TaKo-
BOE€; CKOpPOCTb ABWXEHWUS KBaHTa KOIMYecTBa
matepuun [v,] 3aBucuT oT ero maccol [m]. lMpwn
3TOM 3Ta Macca MU3MeHsaeTCs Mpu ABUXEHUU
KBaHTa KOM4YecTBa MaTepuu.

Mexay rpasuTaument n TAroTeHueMm cyuie-
CTBYeT CBA3b v, n,/(M'm) = ¢, 'n, /(N,"m?). 2Tu pas-
HOBeNukne dusmdeckme BenndnHbl NpeacraBs-
nawT cobon dyHaaMeHTanbHYO (U3NYecKyto
KoHcTaHTy [G/h]. N3 3TOoro paseHcTBa cnegyer,
YTO Macca nNpUTArMBalLWEN BeLeCTBEHHOM
maTepun [M] npu nepexoge Ha cneayroLwwumn
CTPYKTYPHbIN YpoBeHb KocMoca [n] nameHsietcs
60/bWNM CKauKoM.

Pewasa ypaBHeHns OTO (1922r), ®puagmaH
NpeanosioXun, 4YTO BelleCTBEHHas MaTepus
BceneHHOM pacnpeneneHa paBHOMEPHO, 4TO
OHa oAHOpOAHa, M30oTponHa. Ho 3To He cooT-
BETCTBYET YKa3aHHOMY 3aKOHY COXpaHeHus
n amnmpuyecknm daktam. OpbutanbHas CKo-
pPOCTb ABMXEHUSA naaHeTbl 3eMnsa B COTHEYHOM
cucTteMe MeHble opbuTanbHOM CKOPOCTU ABWU-
XeHusa ConHua B Hallen ranaktuke rnpuMepHo
B 8 pa3, a opbutanbHas CKOpPOCTb ABWXEHUS
CoNnHUA MeHblle CKOpPOCTU ABWXEHMUS LeHTpa
Hawemn ManakTMkn OTHOCUTESIbHO KOCMUYECKOro
¢dOHOBOro TENIOBOr0 M3/y4YeHUs NoYTU BTpOe.
N3 3Ttoro dakta cneayet, 4TO OAHOMeEpHas
NJOTHOCTb MaccChbl BeWeCTBEHHON MaTepuu npu
nepexone ot CoNHEeYHON CUCTEMbI K ranakTuke
N3MeHseTcsa B 3aBUCMMOCTM OoT 06béMa KocMoca
npumepHo B 64 pas3a, 3aTeM npu nepexoje
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OT rasakTUKM K HaweMy DKCAaKOoCMOoCy - eLé
noytn B 9 pa3. Hago umeTb Benukyto daHTa-
3ut0, 4tobbl NpM 3TOM BWMAETb OAHOPOAHOCTb
BewecTBeHHON MaTepum B Kocmoce. Tak 4To
peweHnsa ®puagmaHa ypasHeHun OTO, pga wm
CaMy ypaBHEHMS O4YeHb Aajieku OT peanbHOoro
Kocmoca.

B uHTepnpeTauMn pensaTMBUCTOB, KpacHoe
CMelleHne CrneKkTpoB TEnn0BOro U3y4vYeHus
ranakTuk obbscHsaeTca addektom [onnepa.
Xabbn obHapyxun (1929r) 3aBUCUMOCTb CMe-
LWEeHNSA CNeKTPOB ranakTuk [z] OT pacCTosiHMSA
[w]. Ha ero anarpammax npeacraeneHbl 60/1b-
lWUMe OTKJIOHEeHMS CMELLeHW OTHOCUTENbHO
HaK/IOHHOM TPeHAO0BOW NNHUKU noA yrniom [ ],
KoTopble 06pa3yloT NOSIOCKY OTKAOHEHUN NpU-
MepHo B npeaenax £ 0,004. 3Ta oTHOCUTENbHAsA
NOSOCKa COXPaHAETCA Ha BCeX PaCCTOSHUSAX,
HO 4yeM 6onblle paccTosiHWE, TeM MeHblle eé
OTHOCUTENbHaa BenuunHa. TakuMm ob6pasom,
Ha AuMarpamMmax CMelleHue — pacCTosiHME SBHO
NposBAAIOTCA ABa TuNa CMEWeEHWN B 3aBu-
CMMOCTM OT pacCTOSHWK A0 ranakTuUK: MNpsiMo
NponopuMoHanbHble PacCTOSHUID CMeLLeHUs U
He3aBUCUMble OT paccTosAHMsa cMmeweHus. Ux
dusnyeckasa npupoaa pasHas. [lonocka oT-
K/TOHEHUI CMEeLLEeHNs OT HAaK/TIOHHON TPEeHA0BOW
JMHUK  [£Az], AeNCcTBUTeNbHO, 0b6bscHseTcA
addpekToM onnepa. Ho HakNoOHHaa TpeHAoBas
NNHMSA Noa, YyrnoMm [¢ ] He 3aBUCUT OT OTHOCK-
TE/IbHOW Ny4YeBOW CKOPOCTU ABMXEHUS ranak-
TUK. DHEeprms KBaHTOB TEMJ0BOro WM3ay4dYeHus
nepefaeTcs BeLWeCTBEeHHbIM MUKpodacTuuam
npu ABWXKEHUW NX CKBO3b BELLECTBEHHYI Ma-
Tepuio KocMoca B eCcTeCTBEHHbIX npoueccax
B3amMmoaencTens. OT 3TOro KBaHTbl TEMJOBOrO
N3y4EHUS «KpacHewT». PenaTtuemncTbl oTpmua-
IOT 3TOT eCTeCTBEHHbIN PU3MYEeCKMUn npouecc B
KocMoce, nposBnsas yaMBUTENIbHOE He3HaHue
3aKOHOB pacnpoCTpaHeHUs 3/1eKTPOMarHUTHbIX
BO/ITH B OYEHb pa3pexeHHOW ra3oobpasHomn
BellecTBeHHoW cpeae. CBA3uMCTaM 3TO BEAOMO
O4YeHb XOpOLLO.

Mo cornacoBaHHbIM pe3yfbTaTaM onpegene-
HUS PacCTOSHUM A0 ranakTuk no 5 pasHbiM Me-
TOoAMKAM MOSYYMIOCh, YTO A0 pPacCTOSAHWUI Npu-
MepHo 500 Mnk cpeagHee KpacHoOe CMeLleHne Ha
1 Mnk coctasnsaeTt (0,22615645 + 0,02568443)-107.
Mpwn 3TOM KpacHoe cMelleHne CNeKTpoB Tensio-
BOr0 U3NYyYeHWs CKOMAeHus ranaktmk B [ese,
paccTositHMe [0 KOTOporo oueHmBaeTcs B 16
Mnk, nony4yaeTtcs paBHbiM 3,6185024:103. Ho
no usMepeHuam oHo pasHo 0,005. Cneposa-
TeNbHO, KpaCHOe CMeLleHne, paBHOE Pa3HOCTU
3HAYEHMN 3TUX BEAUYMH, onpegensietcs adg-
dekTOoM [lonnepa npuv yaaneHUn CKonaeHuns ra-
NaKTUK C Ny4yeBon ckopocTbio 414,16328 km/c.
OMNMpuyeckmm akToM HABNSAETCA ABUXKEHUE
LeHTpa Hawen ManakTtmkm n MecTHOW rpynnbl
raslakTMK CO CKOpoCTbio okono 600 kM/c B
HanpaBneHUW CKOMNNEHUS ranakTuk B [lese OT-

HOCUTENbHO LEeHTpa BeWeCTBEHHbIX Macc JKC-
akocMmoca. lMpuMepHO C TakoM Xe CKOPOCTbIO
OBWXETCS M CKOMJeHune ranaktuk B [leBe, HO
B ApPYyroM HanpassieHumu. [o3ToMy nosiydaeTcs
Takas oTHoOcuUTenbHas Jfydyesas CKoOpocTb. Ho
penaTUBUCTbI A0 MOHMMAaHUA 3TOro aMNMpuye-
CKOoro ¢akta ewé He Aownun, yTBepxaas, 4To
CKOMJieHne ranakTuk B [lese yaansercs co CKo-
pocTbio 1498,9623 KM/C, CKOMAEHUE ranakTuk
Koma - co ckopocTtbio 6850 kM/c, a ranaktmk
Ha pacctosdHmax 400 Mnk - 27120 kM/c. 2DTn
daHTacTMyeckne npeacrasneHns o BceneHHon
HacTOMYMBO PacrnpoCTPaHAOTCA pensaTUBucTa-
MU OFPOMHBbIMW TUpPaXaMU W HaBA3bIBAKOTCA
ydalencs Monoaéxm.

N3 dpyHOaMeHTanbHOro 3akoHa COXpaHeHUs
MOMEHTOB JHEprun rpaBUTaLMOHHOINO B3aun-
MozencTBUs cneayet, 4to WN, = G'm’/c, 3TOT
KBAHT MaTtepum MeHbLUe NOCTOSHHOM lNnaHka Ha
23 nopsaaka. 3To KBaHT MaTepuwn aTtoHa [h,].
Ha aTTOHHOM CTpYKTYpHOM YypoBHe KocMoca
BO3HMKaeT rpaBMTaUMOHHOE B3amMmoaencreue
napbl 3/eMeHTapHbIX FpaBUTaLMOHHbIX 3apsaoB
[ejr2], paBHOEe (PU3NYECKOW BennumHe [G-mj2].
Ho v Ha aToM rnybo4danwemM CTpyKTypPHOM ypOB-
He KocMmoca 06beKTUBHO CYyLLECTBYHT KBaHThI
MaTepuMu C MacCon, paBHOMN yABOEHHOW Macce
MoOKos 37eKTpoHa. lMpu 3TOM ANMHAa BOJIHbI Ta-
KMX KBAHTOB MaTepuu Ha 23 nopsaka MeHblle
ONIVHbI BOJTHbI 3(TOHA, U3 KOTOPOro poXaaeTcs
rnapa BelleCTBEeHHbIX MUKPOYaCTUL: 3/1eKTPOH/
MO3UTPOH WMAW MNPOTOH/@HTUMNPOTOH Ha HaleM
(NNaHKOBCKOM) CTPYKTYpHOM ypoBHe KocMoca.
OTa ANnHA BOJIHbI NopsAaka NNaHKOBCKOW Asn-
Hbl.

Takum o6pa3oM, MOCKOMbKY MO Teopuu
Bonbworo B3pbiBa, B HayasbHbIA MOMEHT MNpo-
TSKEHHOCTb BceneHHol 6bina nopsigka niaH-
KOBCKOW ANNHbI, TO 3TO 6bl1 OAWMH aTTO KBaHT
C Maccon, paBHOM NPUMEPHO yABOEHHOMN Macce
MOKOS 3/eKTpoHa. Ho pensaTueBuCTbl YBEPSAIOT
BEPYIOLWMX 4YuTaTenen, 4Yto B TaKOM KBaHTe
cogep)anacb BCH HbIHELWHSAS BelleCTBEHHas
macca BceneHHoli. Ho 310 xe dyHaameHTanb-
Has pusnyeckas KOHCTaHTa — 3akoH lMpupoabi!
B 3TOM nposBnsdeTcs xapakTepHoe Ansd pens-
TUBUCTOB MNpeHebpexuTenbHOe OTHOLWEHWe K
dyHOaMeHTanbHbIM  PU3NYECKMM KOHCTaHTaM
— 3aKkoHaM [pupoasbl.

OMnmpuyecknm @dakToM saBAseTca obbek-
TUBHOE CYyLLeCTBOBaHME MOSIOXNTENIbHOIO U OT-
puvUaTeNbHOrO 3eMeHTapHbIX 3NEeKTPUYecKux
3apsanoB [e*]. DneMeHTapHbIN 3/1eKTPUYECKUi
3apsa npeacrasnsdeTr cobon dyHaaMeHTanbHYO
dun3mMyecKkyto KOHCTaHTy. B Hen nposiBnsercs
3aKOH COXpPaHEHWUs COCTOSHUSA 3/1eKTPUYECKOM
MaTepuun. DfieMeHTapHbIN 31eKTPUYECKUn 3apsg
B KBagpate [e2] npeancTtaBnaet cobon MOMEHT
3HEpPrumM  3NeKTPoCTaTUyecKkoro B3aMMOAEN-
CTBUSA MaTepuun. MNpu 3TOM OTHOLWEHNE MOMEHTa
3Heprum 3PpTOHaA K MOMEHTY 3HEeprum 37eKTpo-
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CTaTU4YeCcKoro B3auMoAeNCTBMA MaTepun [h-c,/
e?] npeacrasnser coboi dyHOaAMEHTaNbHYO
dU3MYECKY0 KOHCTaHTY [Nj]. CnepoBaTesibHO,
tusuyeckass BennynHa [N-e’] paBHa usu-
yeckon BenuuuHe [N,-G'm?]. Taknm obpasom,
B 3(PTOHE BO3HWKAKT KaK rpasBuMTaLMOHHOE
B3aMMOAENCTBME, TaK W 3MeKTpocTaTuyeckoe
B3aumogencrteme. MNpu 3TOoM obpasyeTcs yka-
3aHHOE paBeHCTBO MeXAy MOMEeHTaMu 3Heprum
B3aMMOAENCTBMSA MNATbO  dyHAaMeHTaNbHbIMK
dU3MYECKMMN KOHCTaHTaMm [NjeNAij]. N3 Hux
TPpY BOLWWAM B NepBbin PyHAAMEHTANbHbIN 3aKOH
COXpPaHeHMs MOMEHTOB 3Heprum rpaBUTaLMNOH-
HOro B3auMMOAENCTBUSA, ABe — BO BTOPON yH-
AAaMeHTaNbHbI KBAHTOBbIN 3aKOH COXpaHeHus
MOMEHTOB 3HEPrnmn 3/1eKTPOCTaTUUECKOro B3aun-
MoJencTBUs h-c, =N e

OTOT (pyHAAMEHTasIbHbIA KBAHTOBbLIA 3aKOH
COXpaHeHMs MOMEHTOB 3Hepruu 3sneKTporpa-
BUTAUMOHHOIO B3aMMOAENCTBUA COBPEMEHHbLIM
du3mKkam-TeopeTnkam eweé HeseaoMm. MHorue
M3 HUx 6esycnewHo nckanu ero. OH BbipaxkaeT
CBSA3b MeXAy rpaBuTauven u 3sneKTpocTaTu-
YyeckmMm B3aumogencremeMm. Takum o6pasom,
anekTpocTtatuka agobasnset ewé ABe OCHOBHbIE
dyHOaMeHTanbHble dU3MYECKMEe KOHCTaHTbl K
NATU YKa3aHHbIM, M3 KOTOPbIX OAHa SBASETCS
OTHOCUTENIbHO HE3aBUCUMOWN.

DNEeMeHTapHbIN 3N1IeKTpUYeCcKnii 3apss npea-
ctansier coboin pagumkan MOMEHTa 3Hepruu
annons B NoNsipusoBaHHOM 3 TOHe (NonspoHe)
(a‘djl)'/z = ¢*. DTO CTporoe ogHo3Ha4dHoe dusmnye-
CKOe onpefesieHne 31eMeHTapHOro anekTpmye-
CcKoro 3apsga. U3 aTtoro onpeaenennsa cnegyet
onpeaeneHne 3/eKTPUYECKOro HanpsXXeHus
[U] Ha aunone (¢/d)* = e7/d, 1 Hanps>KEHHOCTU
[E] anekTpuyeckoro nons (¢/d*)* = e/d*. Takosa
dusnyeckas npupoaa 3TUX 3SNEKTPUYECKUX
BENMNYUH. pn 3TOM OAHOMEPHOM MNJIOTHOCTbIO
3Hepruu S/djl = F,_ onpenensetcsa cuna KynoHa.
IMoCKONbKY 3HEprusa nosrca AMnNosnasa B nNonsapo-
He [g] onpepenseTcs pU3NYECKON BENNYMHOWN
[Yam-c?*] U1 OAHOMEpHas MPOTIHKEHHOCTb AMNONA
[d,] - ¢usnyeckor BennumnHon [2i/N], To Ysm-d,
= Const u &'d, = Const. Takum ob6pasomM, n3 PyH-
AdaMeHTaNlbHbIX CBOWCTB 3(TOHa W MONSPOHA
cneayer, 4To 3/1eMeHTapHbIA 3NeKTPUYEeCKnii
3apsA He 3aBUCUT OT U3MEHEHMUSA HU MacC, HU
OSMH BOJH, HW 4YacToT konebaHui ahTOHOB, U
npeacraenseT cobon pyHAaMeHTanbHyt0 huUsn-
YECKYI0 KOHCTaHTy BO BCEM cnekTtpe 3¢TOHOB.
DTO TO CBOWCTBO, KOTOPOE COBpPEMEHHbIE PpUn3sn-
KWU-TEOPETUKN HEe MOryT MOHATb U O6BACHUTD,
N KoTopoe [lMpak cBA3biBaN C CyLEeCTBOBAHNEM
MarHUTHOrO MOHOMOJS C TaKoM xe hn3anyeckomn
MpPUpPOAON, KaK M 3JIeMEHTapHbINM 3neKkTpuye-
ckun 3apsga. N no cen geHb, AKageMmst Hayk
Poccun umweT 3TOT peanbHO HECYLECTBYOLWMA
MOHoOMoNb Aunpaka.

Mpwn ABMXEHWU B NOASPOHE napbl 3/1eMeH-
TapHbIX 3M1eKTPUYECKUX 3apsaoB B OpPTOro-

HaNbHbIX HamnpaB/ieHUAX CO CKOpOCTAMKM [C,]
n [c;] BO3HMKaeT ypaBHEHME MATU MEpPHOro
ABVXEHNA MaTepumn e'djl/(e*~cs) = (1/(c,c))erc,
B >ToM ypaBHEHMW MOABUANCH MarHUTHbIE
BENIMUMHDbI: 3/IEMEHTapHble MOSIOXUTENbHbIA Y
OTpULATENbHbIN MarHuTHble 3apsabl [, *] K
MarHUTHas nocrosHHasa [J,.]. Mpu aTomM nony-
YaeTCcs, 4YTO OTHOLWEHME MOMEHTa 3SHepruu
3N1EeKTPOCTaTUYECKOro B3auMMOAEeNCTBMSA napbl
3M1IEMEHTApPHbIX 3/1IeKTPUYECKMX 3apsaaoB K Mo-
NOXUTENbHOMY 3/1eMEeHTapHOMY MarHUTHOMY
3apsay npssMo nNpornopumnoHanbHO oTpuuaTesib-
HOMY 3/1IEMEHTApHOMY MarHUTHOMY 3apsay:
ed/e "= p,e - Mpn nepexose K OAHOMEPHOI
MJOTHOCTW 3HEepruu nostoca gunong [s/dj]] BO3-
HUKalOT MarHUTHbIA MOMEHT aunons [e, d ],
MarHUTHas wHAyKuma [B.], Hanps>KEéHHOCTb
MarHuMTHoro nonsd [H,]; nonyyaercs ypaBHeHue
MarHuTHoro nons B, = p,H,. OHO BO3HWKaeT B
NATUMEPHOM ABWXXEHUN MaTepun. 3a4ecb cnepy-
eT o6bpaTuTb BHMMaHWE Ha TOT TEOPETUYECKUI
N aMNupuyeckuin akT, 4YTO 3eKTpuyeckas
MaTepus BO3HWKaET B TPEX MEPHOM ABWXKEHUMN
6e3 MarHMTHOM MaTepun, Korga oHa eLé He cy-
wecteyeT. A MarHMTHas Matepus BO3HWUKAET B
NATUMEPHOM ABMXEHWU MNOoCAe BO3HUKHOBEHMUS
3NeKTpuyeckon Matepun. WX 3snemMeHTapHble
3apsAbl KAYeCTBEHHO pa3Hble M HeconocTaBu-
Mble. DTO OMpoOBepraeT 3akopeHenbi JormaTt
0 TpéX MepHOCTM npocTpaHcTBa. Kak BMAHO
U3 ypaBHEHWS MArHUTHOrO Mofs, MarHuTHas
WHAYKUNA U HaNps>KEHHOCTb MarHUTHOMO Mons
— 3TO KayeCTBEHHO M KOJIMYECTBEHHO pasHble
dur3mMyecKkme BeMYmHbl, N HA B KaKOM pa3syMHOM
cucrtemMe eanmHuUL He MoryT 6biTb C OANHAKOBOM
pa3MepHOCTbIO N paBHbIMKU. HO Y COBpeMEHHbIX
dU3NKOB-TEOPETMKOB B BaKyyMe OHU paBHbI, a
B cucrteme CI'CM nx pasMepHOCTU OAMHAKOBDI.

N3 dyHAaMeHTanbHOro 3akoHa COXpaHeHUs
MOMEHTOB 3HEpPrnm 31eKTpoCTaTUYeCcKoro B3a-
MMOLENCTBUSA CnenyeT, 4To h/Nj = e%c,. Takum
06pa3oM, 06bEKTMBHO CYLLECTBYHOT KBaHTbl Ma-
Tepun, KOTopble MeHblle MOCTOSHHOM [lnaHka
NPUMEPHO Ha TpW NopsAKa. 3TO KBaHTbl 3/eK-
Tpuyeckon matepun [h_]. Mockonbky anemeH-
TapHble 3neKTpuyeckmne 3apsabl BO3HUKAKT WU
ncyesatoT e*-napaMun, TO KBAHT 3/1IEKTPUYECKOW
MaTepun pasgBamsaeTcd (nonapusyercsa), ob-
pasys aAunonb. [pu 3TOM BO3HUWKaeT dusnye-
CKkas BeNNYUHa [%m-zklﬂ\lj]. OTO MexaHU4eCcKui
MOMEHT Aunons; OH npeacTaBnseTr cobow
dyHOaaMeHTanbHY0 (U3MYECKYHD KOHCTaHTY.
Mo3TOMYy 3neMeHTapHble 3neKTpuyeckme 3a-
pAAbl 3N1EKTPOHa M aHTMNPOTOHa OAWHAKOBbIE,
a Maccbl U AfINMHbI BOSIH pa3Hble. COBpEMEHHbIe
bUBNKN-TEOPETUKN, HE 3HAA U HE NOHMMAs ITY
dyHOaMeHTanbHY PU3NYECKYO KOHCTAHTY, He
MOTyT onpeaennTb NpaBuibHO pa3Mep NpoToHa.
Hepenko B Hay4yHO-CMpaBO4YHOM inTepaType nx
pa3Mepbl HE pasnuMyaroTcs.

Mpu peneHun agumnonsa nonsipoHa nonosiam
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Ha ABe paBHOBE/MKME 4YacTu poxpaeTcs napa
3NEeMeHTapHbIX BeLleCTBEHHbIX MUKpoYa-
CTUL, C NpPOTUBOMOJSIOXHBIMW 3/1€EMEHTapPHbIMU
3NEKTPUYECKMMN 3apsagdaMmun. DreMeHTapHble
BelleCTBEeHHble MUKPOYaCTULbl pOXAAKTCA U3
MONSIPU30BaAHHbLIX KBaHTOB (yHAaMeHTaslbHOWN
HEBELLECTBEHHON MaTepun. DMMUPUYECKUM
daKkToM ABAAETCS pOXAEHUE 3N1EKTPOHOB M MNO-
3UTPOHOB B C/1aboM A4epHOM B3auMOAENCTBMUM,
CyLecTBOBaHME 3/IEKTPOHOB W MO3UTPOHOB B
KocMoce, nanyyenne ConHuem npoTOHOB.

ATOMHOEe a4p0o npeacrasnsieT cobon cncremy
M3 NPOTOHOB U HENTPOHOB. MeXAy HUMWN BO3HMU-
KaloT OTHOCUTENbHO C/I0XHblEe B3aMOAENCTBUSA
B OTHOCUTENbHO ManoM o6béme, B TOM uucne,
TakK HasblBaeMoe, sAepHoe CWbHOe B3auMo-
pencreune. Ero dusnyeckyro npmpoay dusmku-
TEOPETUKM He MOHMMAIKOT, M COo3JalT AN ux
6ombapanpoBOK BCE Honee CrioXHbIE N goporue
yckoputenu vactuu. CornacHo Teopun tOkasbl
(1935r.), ApnepHoe cuibHOEe B3auMoAencTeme
xapaktepusyeTtcss  (PU3MYECKON  KOHCTaAHTOM
IOKaBCKOW CBA3M [g °], KOTOpas paBHa dusnye-
ckon BenuuunHe [(14,8/2m)-h-c,]. OHa BblpaxaeT
coboli MOMEHT 3Heprum S4epHoOro CUAbHOro
B3aMMOLENCTBUA B TPEXMEPHOM ABUXKEHUMU
mMaTepum. lockonbKy h-c, = NA~G'mj2, TO nony-
yaeTcs, 4To pm3nyeckass KOHCTaHTa HOKaBCKOM
cBA3Kn onpegensercs GU3NYeckon BeTMYUHON
[(14,8/2m) N, G'm?]. Mpn 3TOM acuMnToTUYecKasd
dopMma B3anMMOAENCTBUS CTAHOBUTCHA peanu-
CTMYECKON YyXe Ha pacCTosiHMM okosio 1®. U3
JaHHoro akrta cneagyer, 4TO0 uanydeckas
npupoaa sAepHOro CUAbHOrO0 B3aMMOAENCTBUSA
TakoBa Xe, Kak un dusmdeckasa npuposa rpa-
BMTAUMOHHOIO B3ammogencremsa sdToHa. Ou-
3UKN-TEOPETUKUN, OTOXAECTBNAS FpaBuUTaumio m
TAroTeEHWE N He NoOHUMas U3nUecKyo nNpupoay
dyHaaMeHTanbHON  (PU3MYECKON  KOHCTaHThI
[h-c.], HE MOTYT MOHATb U HU3UYECKYIO MPUPOAY
S0E€PHOro CUALHOro B3auMOAENCTBUSA, N Pusn-
YEeCKOM KOHCTaHTbl HOKABCKOM CBA3W, CTaBLUEN
AMMNUPUYECKUM (HPaKTOM.

MOMEeHT 3Heprum  s4epHOro  CWUJIbHOTrO
B3aMMOLAENCTBUS HYK/IOHA B AaTOMHOM sfape
onpegenseTcs KBAHTOBbIM ypaBHeHneM
hovim = (14,82x)e Ny Gm®. 34ech n — 1nj.
OTO aBTOpPCKOe YypaBHeHuWe dusmkam-Teope-
TUKaM HeBegoMO. M3 onbITOB M3BECTHO, 4TO
cpefHue KWHEeTUYecKUe 3SHeprum HYK/OHOB
aA0epHon cuctembl nopsaka 20 Mag. Mpu 3TOM
npubnmnantensHo go 250 MaB B3auMogencTemne
npuTarMeamllee, a npuv YyMeHblleHUun pac-
CTOSSHUA — CTaHOBUTCS OTTanKuMBalowmMM. Ha
OTHOCUTE/NIbHO MalnblX PAaCCTOSHUSAX BO3HMKaeT
oTTankmpaHue. Mo3ToMy B aTOMHbIX 4pax Kos-
nanc ¢pusnyeckn HEBO3IMOXEH.

Ho B npeacraBneHuu pensaTUBUCTOB U Teo-
peTnkoB bonblioro B3pbiBa, Hekoraa Bcs Bce-
NeHHas npeacrtasnsna cobon «Touky», 6bina
B KOJlnance, n MOXeT CHOBa CKOJnancMpoBaTtbh

(cxaTbCs B TOUKY). TaKoBO COOTHOLLUEHMWE aMMNK-
punyeckmnx pakToB 1 paHTasnm pensaTUMBUCTOB.

B 6ombapampoBkax aTOMHbIX sigep U3MKK
VLWLYT M NOACYUTLIBAIOT 3/1eMeHTapHble MUKpPO-
YyacTuubl; OHW AABHO YyXe HacuuTanu 6onee
ABYXCOT 3/1eMeHTapHbIX 4YacTul 1 NpoaoxkatT
NOACYUTBLIBATb WX, YBENUUMBAsA 3HEpPruto yaa-
poOB, 4TO MNPUBENO UX K oTpuuaHuto dyHaa-
MEHTaNbHOCTU 3/IEMEHTapHbIX BeLleCTBEHHbIX
MUKpoyacTul,. MNMpu CTONKHOBEHUAX 3N1IeMeHTap-
HbIX BeLeCTBEeHHbIX MMKpoYacTuLl, Ha 6onbLlumnx
CKOPOCTAX ABMXXEHWUS BO3HUKAKT «6pbi3rn»
C OTHOCUTENbHO MasblM BpEMEHEM XU3HMW,
BMAOTb A0 1012 - 10-1° cek, KOTOPbIe MOTOM UC-
yeszarT, NoaobHO nepexoaHbiM npoueccam. Ux
MOACUYMTBLIBAKOT N cncTtematusnpytot. Y 6ombap-
OVPOBLUMKOB HET KpuTepusl 31eMeHTapHOCTU
BeLWeCTBeHHbIX Mukpodactmu. HenoHumaHue
dun3myeckon npuvpoabl MatTepum npuseno du-
3WKOB-TEOPETMKOB TaK Xe W K HepasyMHOMY
oTpuuaHuto n acdupa, n Tenaopoaa.

Ho oTHocuTenbHO cTabwunbHble 3n1eMeH-
TapHble BelecTBeHHble MWKpo4dacTuubl 06b-
EKTMBHO CYLLECTBYIOT, poxaasacb B Kocmoce
M3 NMONSApMU30BaHHbIX 3(TOHOB. VX coeanHeHUs
06pa3yoT OTHOCUTENBHO YCTONUYMBLIE aTOMHbIE
CUCTEMbI, npeacTaBneHHble Tabnuuen MeH-
neneesa. OcHoBy 3TOoM Tabnuubl o6pasytoT
3/1eMEeHTapHblE BeLleCTBEHHble MMKPOYacTMUbl.
N3 Hux obpasyeTcsa BelwecTBeHHas MaTepus.
MpeacrtaeneHne nosHawwero pasyma o6
3/IEMEHTAPHOCTN MMeeT onpenenéHHbin pusn-
YECKUM CMbIC/T OTHOCUTENbHO BeLEeCTBEHHOM
maTepum. PyHAAMEHTaNbHbIMU  CBOWMCTBaMMU
3/IeMEHTApPHON BeLLeCTBEHHOM MMUKpoYacTULbI
ABASAITCA KBAHT KOAMYeCcTBa BeLeCTBEHHOM
maTepuun [h] 1 aneMeHTapHbIN 3NEKTPUYECKUI
OTpMUaTENIbHBIN MU MONOXUTENbHbLIA 3apsaj
[e*], npeacTasnswowme cobon dyHaameHTanb-
Hble uU3nNYeckne KOHCTaHTbl. B OCHOBHOM
COCTOSSHUW  MNpOCTehWen aTOMHOW CUCTEMbI
(BOA4OpPOAHON) OTHOLWEHME MexXay HuMKM [e?/h]
06bEKTMBHO oOnpeaenser CKOpPOCTb ABUXEHUS
KBaHTa KosinyectBa Matepuu [v,], KoTopas
MEeHbLUEe CKOPOCTM [ABMXKEHUS KBaHTa KOAU-
yectBa matepuu 3dpToHOB [C.] B [NJ.] pas, u
npeacraenser coboin dyHaameHTanbHyto Gu-
3NYECKYK KOHCTaHTy. [pun nornoweHun wam
N3/Ty4YEeHUN aTOMHOW CMCTEMOM KBaHTa SHEpPrun
CKOpPOCTb ABWMXXEHWS KBaHTa Ko/n4yecTBa maTe-
puKn U3MeHseTca ckavykamu. MNMpu 3ToM Ha oaHO-
MEPHOM MPOTSXKEHHOCTN MeXAay LeHTpaMn npo-
TOHA W 3M1EKTPOHA BO3HMKAET [Nn,] ANWUH BOJH
KBaHTa MaTepun. KBaHTOBbIM noctynaTt bopa
npeacrasnseT cobon owmnbky bopa, HENOHATYO
ewé dmsnkamu.

B sgepHom cnabom B3aMmMoaencTBum no Teo-
pun ®epmn obpasyeTcs pusnyeckass KOHCTaAHTa
®epmn [g.]. EE dunsnyecknin CMbICT B TEOpUM
®epmu onpeaenseTcsa BenmunHon [h-c -2 ?)/(n* (2t /
T)*)], tae h'c, = N-¢%. Benmumna [N*(e'd )/(4n>(2t/
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T)*)] BblpaxaeT cobon 3neKTpocTaTuyeckKoe
B3aMMOLAENCTBNE  3SNIEKTPUYECKMX MOMEHTOB
AVNOoMS NONSPU30BAHHOIO 3(PTOHA B NATU Mep-
HOM AaBmxXeHun maTepun. OHa npeacrasnseT
cob0i TPEX MEPHbLIN MOMEHT 3Hepruu. Npn 3ToM
KayeCTBEHHO 3TO B3aMMOAENCTBUE HE COu3Me-
pVYMO C AEPHbIM CU/IbHBIM B3aUMOAENCTBUEM U
3NEeKTPOoCTaTUYeCKUM B3anMOAenNCTBMEM; KON-
YeCTBEHHO OHO He COMOCTaBMMO C HUMMU.

B Teopun Canama-BariHb6epra (1967-1968rr)
NaTu MepHoe saepHoe cnaboe B3ammoaencrene
CBOAMTCS K TPEX MEPHOMY 3N1EKTPOCTaTUYeCcKo-
My B3auMMOAENCTBMIO, YTO CBUAETeNbCTBYeT O
rny6oKoOM HeNOHMMaHMN HU3NYECKON NMPMPOLbI
3TOro B3ammogencTemsa Matepun. Ob6bEKTUB-
HOe CyLlecTBOBaHME YyKasaHHOW unanyeckom
KOHCTaHTbl ®epMu, CTaBLIEN 3SMMUPUYECKUM
dakToM, onposepraeTr gorMat TpéEX MepHOCTMU
NpocTpaHcTBa.

B KocMmoce BO3HMKaeT dyHAAMEHTabHbIN
3aKOH COXpaHEHWUS MOMEHTOB MOTOKa 3Heprum
TEMNJI0BOro B3aMMOAEWCTBUA MaTepun eh * =
(2n*/15)-(¢’/*)'h-c’. B oTOM 3akoHe fABe usm-
YeCKMne KOHCTaHTbl CKOpPOCTM W OTHOLWIEHUWe
nx. CKOpOCTb ABWXEHWS KBAHTOB TEM0BOWN
MaTepumn [c] obpasyeTcs BO B3auMOAEUCTBUM
BeLEeCTBEeHHbIX MUKpPOYacTuL B MX TernjoBOM
ABWXXEHUN C TeNNO0BbIM n3ny4vyeHmem. OHa cylle-
CTBEHHO MeHblle CKOPOCTU ABUXEHUSA 3(PTOHOB
[c]. Wx oTHOWeEHUE [cj/c] paBHo 0,2014083. B
paboTe M. MNnaHka «O 3akoHe pacnpeaeneHuns
3HEprum B HOPMasibHOM CreKkTpe WU3yyYeHus»
(1901r) npu onpeaeneHmnn YNCIOoBbIX 3HAYEHUN
«o0benx yHnsepcasbHbIX NOCTOAHHbIX h 1 k» Ha
OCHOBE MMEBLUMXCA U3MEepeHUn C MCNOoSb30Ba-
HMEM MONYYEHHOro UM 3aKOHa pacrnpeaeneHus
TEens0BOro manydeHums 6b1IJ10 NONy4YEHO ypaBs-
HeHMe (U3MYECKMUX KOHCTaHT A -0 = c-h/4,9651k.
B 3TOM ypaBHEHUW COAEPXKUTCA YyKasaHHoe
OTHOLLUEHNE CKOPOCTEN [cj/c]. Ho, cyas no ecemy,
M. TnaHK 3TO He 3aMeTUn U He npuaan 3ToMy
HMKAKOro 3Ha4yeHusa. Ero nHTepecosann «3Ha-
yeHus obenx yHmBepcanbHbIX NMOCTOSAHHbLIX h 1
k». Bmecte Cc TeM, OH He MOHSA, 4YTO 3T obe
YHUBepCanbHble MOCTOSIHHbIE BbIpaxatT OAHO
M TO e CBOMCTBO MaTepmun — KBaHT KOJIMYeCTBa
MaTeEpWUU, HO B pasHbIX eaAnHULAX U3MEepEeHUs.
OHW 3KBMBANEHTHbl, U 4YacCTOTHO-TeMnepaTyp-
HbIM 3KBMBANEHTOM aABnfeTcsa dusnyeckas
KOHCTaHTa [ZJ.]. Mpn 3TOM B TEM/IOBOM ABMXE-
HUW BeLeCTBEHHbIX MMUKPO4YacTuL, NOCTOSIHHasN
BennunHa [k] npeacrasnser cobo KBaHT 3H-
TPONMUM BELLECTBEHHOM MWKpOYaCTULbl. Takmm
obpa3oM, B TensiOBOM ABUXEHUW MaTepun 3Ta
dun3myeckas KoOHCTaHTa Bblpa)kaeT cob0on KBaHT
KoMMyecTBa Tenson Matepuu.

B apyron ero pabote «O HeobpaTuUMbIX
npoueccax usnydeHus» (1900r) oH BblYMCAMN
«3Ha4YeHuns YHMBEpPCabHbIX MOCTOSHHbIX @ U b»
Ha OCHOBE CYyLLUeCTBOBaBLINX pe3y/ibTaToB WU3-
MmepeHui. MNMpu aToMm 6bI10 yKasaHo, yto «®. MNa-

WeH Noay4Ymn B KayecTBe cpedHero 3HadeHus
M3 Ny4YlWwnx pe3ysbTaToB CBOMX HabnwaeHuin
BEJIMYNHY MOCTOSAHHOW B Noka3saTtesie popMybl
BuHa» (1899r) E, = (2c*b/A°)-e™*’, npn 3TOM a =
0,4818:10'° ¢c-°C. 1 onaTb-Taku, oH, Kak u B. BuH,
HEe 3aMeTu/ U He MNOHSA, YTO 3Ta pusnyeckas
KOHCTaHTa npeacrasnaeTt cobon obpaTHylo Be-
JIMYNHY YaCTOTHO-TEMMepPaTypPHOro 3KBUBasiEeH-
Ta, T.e. @ = 1/Z. lNokasaTenb ¢opmysbl BuHa
npeacraBnset cobon pusnyeckyro BenUnHy [c/
X-ZJ:G]. CnepoBaTtencHo, ¢usmyeckass BesMYnHa
[Z0] npenctaBisieT CO6OW CPEAHIO 4acToTy
kKonebaHmsa BeleCTBEHHbIX MUKPOYaCTUL, B UX
TEens0BOM ABWXEHUWU, U NokasaTesb HOopMybl
BuHa, npu A = A_, npeactaenser cobon oTHO-
LeHne CKOpOoCTen ABUXEHUS [c/cj].

Taknum obpa3oM, 06beKTMBHOE CyLLecTBOBa-
HMe 3TUX ABYX MNOCTOSIHHbIX CKopocTen 6bino
obHapyxeHo ewé B KoHue XIX B., HO He 6bl1o
NOHATO TOrAa, He MOHUMAatOT 3TO U HblHELWHNE
dU3NKN-TeopeTMKUn. A 3T0 03HAYaET, YTO KBaH-
Tbl TEMNNOBOr0 W3NyyeHus 3BE34 WM ranakTuk
pacrnpoCcTpaHATCSa He CO CKOpPOCTbI [C], KakK
nonararT HU3MKN, KOCMONOrM U aCTPOHOMbI, a
CO CKOpOCTbIO KBAHTOB TEM/J0BOr0 M3y4YeHus
[c.], KoTOpas CyweCcTBEHHO MEeHblle, U SABNSA-
€TCA M3MEHSIoWeNCa BeNYMHON. W3 3akoHa
CMelleHns BuHa cneayet, 4To c/c, = (v,//5f, )R,

B TennoBoM ABMXEHWM MaTepun O06beKkTuB-
HO cyuwecTByeT dusmyeckas BennumHa [S-0].
Ha aTol BennumHe ocHoBaH umkna KapHo. OHa
WWMPOKO WCNOMb3yeTcd B TepMOAMHaMUKeE,
NpOSBNASETCA B XMMUYECKMUX B3aMMOAENCTBUAX
mMaTepun. Ho dmsmnueckas npupoaa 3Ton Benu-
UMHbl U3nKaM-TeopeTMKkaMm BCE elé HeBeno-
Ma. Ein paxe uma He npuceoeHo. M HeBegoma
dum3myeckas npupoga, Kak TtemnepaTtypbl [8],
Tak n sHTponuu [S]. P. Knay3snyc nocrynmpo-
Ba/l CylLlecTBOBaHMe BenuuuHbl [S], KoTopas
Bo3pacTaeT Ha BenunumHy [AS] npu noasepe-
HUM K rasy Manoro konauyecrsa Tenna [Q] npwu
haHHon TemnepaTtype [0] (1865r). C Ttex nop
du3myeckas senmumHa AS = Q/0 noumtaeTcs
B (dM3MKe BTOpPbIM HayasoM TEpMOAMHAMMUKMU,
6e3 noHMMaHusa eé dusmyeckon npupoabl. Ha
ero ocHose P. Knay3snyc o6pék BceneHHyl Ha
TensaoBYyH CMepTb.

ABTOpbI MonynsapHon KHuUrn «Kak npespa-
watTtca BewectBa» (1984r), BbINyLWEHHOWN
pefakuMoHHON Konnernem «AxkagemMnkos» 6u-
6nnoteuykn «KBaHT», BbIN.36, OOBACHAIOT Tak.
ONs KOANM4YeCcTBEHHOr0 CONOCTaBNEHUS SHEPIUN
N SHTPOMUU «MUX HAAO MPUBECTU K OAMHAKOBOW
pa3MepHOCTU. YMHOXWB 3HTPOMNUIO Ha TeMnepa-
TYpY, NONYYUM Ty XKe pasMepHOCTb, YTO U AN
SHEprumn, ToNbKO 3TO yxe He 6yaeT sHTponus.
MponsseneHmne TS Ha3bIBAOT CBA3aHHOW 3HEP-
rmen. PasHOCTb MexXay BHYTPEHHEN SHEpPrnen m
cBsA3aHHOM E — T-S =F 6bina Ha3zBaHa cBoH60AHOM
aHeprmemn».

N3MeHeHMe BHYTpPEHHEW 3Heprum TepMoau-
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HaMmnyeckor cuctembl [AU] paBHO KonM4ecTBy
TennoTbl [Q] n pabotbl [A]. MoaToMy nonyva-
eTcsa yHAaMeHTanbHoe ypaBHEHWe TensaoTbl U
xonoaa A(S-0) = Q* + A* - AF, BK/toyatoulee B cebs
oba Hauvana TepMoaMHaMmku. U3 aTOro ypas-
HEHUs cneayeT, 4YTO M3MeHeHune duandeckon
BENIMYMHDI [S-0] NOpOXAAET TEeNI0TY WK X004
[Q*]. DTa BenuumnHa npeacrasnset cobon tenso-
BYIO 3SHEpPrnio TepMOAMHAMWYECKOM CUCTEMDbI
[Q] - Tennopoa. C. KapHo xopowo noHuMan
370. HO M3MKN-TEOpETUKM KaK Torga He no-
HANM 3TO, Tak U B Hawe BpeMa BCE elwé He no-
HMMatoT. CBMAETENbCTBOM TOMY MOXET MoC/y-
XUTb NonynsapHasa KHura «TemnepaTtypa», A.A.
CMopoamnHckui, 1981r, BbinyweHHas peaakum-
OHHOW Konnermnen «AkageMmkos» 6MbnmnoTeukmn
«KBaHT», BbIN.12. YKasaHHOe BTOpOe Hayano
TepMoauHaMuMkn Knaysmyca nony4daeTrcs npwu
ycnosuun A0=0; A-AF=0. B Ten/i0BOM ABUXEHUN
BeLleCTBEeHHOWM MaTepunmn BeweCcTBEHHas MUKpPO-
yacTuua npuobpeTaeT [fi] KBAHTOB 3HTPOMUM.
Mpn 3toMm [N,] BeLLECTBEHHbIX MMKPOYaCTUL
npnobpeTatoT CyMMy KBAHTOB 3HTponum [Y M
fi]. KBAHTOM 3HTpONUU ABNAETCA MOCTOAHHAA
Bonbumana [K].

OyHAaAMEHTaNbHOCTb (DU3NYECKMX KOHCTaHT
N 3aKOHOB COXpaHeHus ornpenensieTcs TeM, 4To
OHU BblpaXalT (PU3NYECKYI0 Npupoay OTHOCU-
TeNbHO YCTONYMBOIro ABUMXKEHUS KaK N3MEHEHUS
BoObLE MaTepnm Kak TakOBOMN.

dunsnyeckne KOHCTaHThI [(G~mj2)'/2]; [((W/N,)¢c,)"];
[(WN)-c))"]; [(h(c/N,)*l; [(hvyn)“]s [Yeh-v/UJ; [(5h/
R)"; [(h'af A )7 [(k'w)”] npeAcTaBnsioT cobon
3NIeMeHTapHble 3apsAibl MaTepunm [e*] COOT-
BETCTBEHHO:  rpaBUTAUMOHHOW, 3(TOHHOMN,
3NEeKTPUYeCcKon, TenaoBoi, BOAOPOAHO-ATOM-
HOM, MaTepun [xo3edcoHa, mMaTtepum Xonna,
MaTepum BuHa. DTU dU3NYecKMe KOHCTaHTbI
B KBagpaTe onpenensiT KBaHTbl MOMEHTOB
SHEeprmm B3aMMOAENCTBUS COOTBETCTBYHOLLENO
BMAa MaTeEpUM B €€ TPEX MEPHOM ABUXEHUN KaK
n3MeHeHun Boobuwe. Mexay HUMU 06BEKTMBHO
CylecTBylOT 6e3pa3MepHble 3KBMBAJSIEHTHbIE
OTHOLUEHUS. DNEMEHTAPHbIA MarHUTHbIA 3apsa
obpasyetrcs B NATUMEPHOM [ABMXXEHUW 3NeK-
Tpuyeckon Matepun. Ousmkam-TeopeTukam wu
dunnocodaM Takoe eAMHCTBO OCHOB Matepumu
ewé HeBegoMO.

N3 AaHHOro CMHTE3a HOBbIX Hay4HbIX 3HAHWUN

Bbuénuorpaduueckmin cnUcok:

no dgyHAamMeHTasbHON (U3MKE M KOCMOMOrmK
cnepyeT, 4To PyHAAMeHTasNbHbIA 3aKOH CoXpa-
HEHWS MOMEHTOB B3auMMOAENCTBUSA MaTepumn DL,
= Const, NpyN YCNOBUK i =j, onpeaensieT YacTHble
3aKOHbl COXpPaHEHWUsI MOMEHTOB B3aMMOAEWN-
CTBUSI OCHOBHbIX BWMAOB MaTepuUM M OCHOBHbIe
dunsnyeckme KoHCTaHTbl. Mpu 3TOM BHOBb BBeE-
OEHHble MoHaATMS implico j-i1 pasamepHoCTH (L] v
impeto ji-ypoBHS [in] COCTaBASAOT pU3nKo-maTe-
MaTMYECKY0 OCHOBY TEOPUM ABUXEHNS MaTEPUN
TDM, [1. c.42]. MaTepusa paccMaTpuBaeTcs Kak
TakoBas, a ABMXEHMe — KaK U3MeHeHue BoobLie
B nocnenoBaTeslbHO OPTOrOHasibHbIX Hanpas-
neHmnax. Matepus Kak TakoBasi B «TO4YKe» pe-
aslbHO He CyLecTBYeT, ABMXXEHMe MaTepumn Kak
n3MeHeHMe BooO6UWlE W3MEHEHWeM KOoOpAMHaT
«TOUYKM>» peanbHO He onpegensercs. B Mukpo-
MUpe peasibHO ABWXKYTCS KBaHTbl KOJM4YeCTBa
MaTepuUM B nocnenoBaTeslbHO OPTOroHasbHbIX
HanpaBneHusax.

MeTaranakTuka, B UueHTpe koTtopoi CosnHeu-
Has cucTeMma, — aMnupunyeckuin pakt. OTKpbITUE
OTHOCUTESIbHO OAHOPOAHOIrO0 U  W30TPOMHOro
paanonssiydeHnss KOCMUYECKOW HUu3KoTeMmne-
paTypHOW TENJ0BOM MAaTEPUM U ABUXEHUS OT-
HOCUTENIbHO HEero LeHTpa Hawen [anakTukm u
MeCTHOM rpynnbl ranakTUK CO CKOPOCTbIO OKOJ10
600 kM/C B HanpaBNeHWN CKOMJIEHUS FranakTuk
B [leBe CcTasno aMnNmMpu4eckmm hakToM, Ha OCHO-
B€ KOTOPOro M OTKPbITbIX UM (hyHAAMEHTaNbHbIX
3aKOHOB [ABMXEHUS MaTepuu aBTOPOM OTKpbIT
Haw >DkcakocMoc. Ero o6bém, orpaHu4eHHbIN
HebecHol cdepoit, Ha MOBEPXHOCTU KOTOPOW
OBMXYTCS 3(PTOHbI C MAcCOW, paBHOW YyABO-
€HHOM Macce MoKOos 3/1IeKTPOHAa, MpeBoCXoauT
06bEM MeTaranaktnkm B 10”7 pas. lNpu 3TOM
CTPYKTYpPHbI ypoBeHb KocMoca onpepensieTcs
napameTpom n = 3. [lanee, 3a npeaenamu 3ToMn
chepbl, ABUXKYTCA 3PTOHbI C YMEHbLUAOWMMNCS
MaccaMm N yBesIMYMBarOLWMMUCA ASTMHAMU BOJIH
Ha HeorpaHuM4YeHHOM NpOTIXKEHHOCTU. Kakune-
nmbo smnupuyeckme dakTbl, YKasblBarlowme
Ha CylwecTBOBaHUE cneayrowero CTpyKTypHOro
YPOBHS C nNapamMeTpoM n > 3, aBTOpy He u3-
BECTHbl. He UCKIIOYEeHO, YTO TakMue 3KCaKoCMun-
yeckme wapbl 06pasyrTcs Ha beckpaliHMX Npo-
ctopax KocMmoca, Mexay KOTOPbIMKU TAroTeHue
BELEeCTBEHHO MaTepun He CyLeCcTBYET. m

1. U.B. ’Kykos. C6opHUK Hay4Hblx pabom no pyHdamenumanvHoll guzuke u kocmonozauu. OAO «HUIIII «Ilpasda Cesepa». ApxaH-

2esbeK. 2009. 237 c.

2. U.B. XKykos. [lonemuka no sonpocam gpyHoameHmaabHol pusuku u kocmoaozuu ¢ peasmusucmamu. OAO «HIIII «[Ipasda

Cegepa». ApxaHeeavck. 2010. 208 c.
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K Bonpocy o metogax rnpe3eHtaunm NekCukn B
AHIMNNCKOM A3bIKe

Kypanan TynewesHa AHOABAEBA

JoueHT MexayHapoaHoro kasaxcko-Typeukoro yHusepcuteta um. K.A. Acasu

(r.TypkecTaH, KasaxcTtaH)

Ponb nekcuku ans oBnageHUs aHrAMNCKUM
SA3bIKOM HMKaK He MeHee 3HauyuTeNlbHa, YeM posib
rpaMMaTMKmM N OHETUKU. Beab MMEHHO NneKkcuka
nepegaeT HenocpeACTBEHHbIM NpeaMEeT MbICN B
CUNly CBOEM HOMWHATMBHOWM (yHKUWMK. Jlekcmka
MO3TOMY TPOHUKAET M BO BCe Cdepbl XNU3HW,
rnomorasi 0Tpa3uTb He TOSIbKO peasibHyt AENCTBU-
TeNbHOCTb, HO 1 Boobpaxkaemyto [1]. «CrioBa — 31O
MMEeHa Bellel, sBfieHur, cobblTin, MMeHa BCero
TOro, YTO €CTb U MOXeT 6bITb B AEACTBUTENBHO-
CTW.... EC1 M HENOHATHO ANA CnyLwatoLwero, OHO
nycTo — Takoro npeameta Het. Jliobas Belb, aaxe
Boobpaxaemasi, K Kakon 6bl 06n1acTn ceHCopuKku
OHa He OTHOCUJ1aCb, MOXET CTaTb 3aMETHOWN, ecnun
nmeeT uma» [2]. Yem aBnsietcs peanbHast HEOH6X0-
ONMOCTb MO OTHOLLUEHUIO K 3aYUMBAHMUIO JIEKCUKMN?
Hackonbko peanbHO 3TO 4YyBCTBO Heobxoammo-
CTW, KOrga YYEeHMK 3ay4MmBaeT onpegesieHHble
cnoBa ans Toro, 4tobbl yrogutbe yuyuTento uam,
ytobbl CcaaTb 3K3aMeH, Takas HeobxoAMMOCTb,
HECOMHEHHO, BbI30BET NpPoLecc y4yeHusi, 0cobeHHOo
Cpean OTAENbHbIX MHAMBMAYYMOB, HO 3a4dacTyto,
Takme CTYAEHTbl He NpuMOobpeTyT peasibHble 3Ha-
HMS. 3a4acTylo Mbl HabngaeM TaKyk KapTuHY,
Koraa cpean Tex, KTO He YMeeT roBopuTb, NnucaTb
M AaXe 4yumTaTb Ha aHIIMACKOM S3blKe MOC/e He-
CKOMbKUX JsieT obyyeHnss ecTb [OBOJSIbHO-TaKu
MHOIO TakKmX, KOTOpblE UMEIT XOpOoLIMe OTMETKMW.
OHM 3y6pun NEKCKKy ANs caaym 3K3aMeHOB, OHU
yCrnewHo oTBeYaan Ha 3K3aMeHax, HO UX yCunus
HEe NpUBOANIN K CNOCOBHOCTM 06LeHns. YcnewHo
oborallatT CBOM JIEKCUKOH T€, KTO MPaKTUKYOT
CBOW aHMMWUNCKUA A3bIK B AWMYHbIX Uensax (ans
obweHns B 6usHece, AN TypUCTUYECKON NOE3AKM
WM ANna NoAAepXUBaHUSA [APY>XKECKUX OTHOLLEHUN
C HOCUTENISIMM SI3bIKA).

B 6onbwunHCTBE Yy4ebHbIX nocobuin HoBas
NeKkcuKa gaetcsa  otaenbHon rpadoi. Kak pabo-
TaTb C 3TMM MNEpeYHEM HOBbIX CMIOB Ha ypoke?
HekoTopble yuyuTens 3aunTbiBalOT BCAYyX Kaxkaoe
C/TI0BO OTAESIbHO M3 3TOro nepeyHsi (KHUru nepes
CTyAeHTaMu 3akpbITbl). [0 ApyruM nporpammaM
YYE€HMKaAM pa3pellaeTcsds CMOTPETb Ha C/I0BO BO
BPEMSI MPOM3HOLIEHUS €ro npernoaaBaTeNneM.
Ka)kabln M3 3TUX ABYX METOA0B MMEET CBOW Mpe-
MMyllecTBa WM HepoctaTku. BuayanbHbil 0630p
HOBOrO C/f0OBa WMeeT HeraTuBHbIN 3ddekT Ha

NMPOM3HOLIEHNE CTyAeHTa, TaK KaK aHraminckas
opcdorpadus cnosa B OOMbLUMHCTBE C/y4YaeB He
MMeeT CXOACTBa C ero npousHoweHneMm. NHoraa,
TEeM He MeHee, NMPOU3HOLUEHWE CUYUTAETCA MeHee
BaXKHbIM (haKTOpPOM, 4eM (paKToOp YCKOPEHHOro
yBe/IMYeHnsl CnoBapHOro noTeHuuana. Tem He
MeHee, y4YeHMKaM MOOLLpSETCS MMeTb nepes co-
60 NMCbMeHHOEe n3obpaXkeHmne HOBOW JIEKCUKN BO
BPEMSI MX MPOU3HECEHUS YUYUTENEM, TaK KaK OHMU
fierye 3anoMmMHaloT ee, eCnv OHU BUAAT M CiblwaT
HOBble C/i0Ba. TakXe HeT HUYEero HEeraTMBHOrO,
€C/IN y4YeHUK MOBTOPSET HOBble C/i0Ba BCnes 3a
npenogasaTesnieM. HekoTopble YYEHMKM CYMTAKOT
3TO BCMoOMoraTesibHbiM (hakTOpOM B 3ay4MBaHum
HOBbIX C/I0B, MHOIME MOoJlyyatoT yAOBONbCTBME OT
sToro. lMpocnywmnBaHne HOBOro C/I0Ba, €ro Buae-
HME W NporoBapmBaHMe — BCe 3TO SABNSIETCS cpea-
CcTBaMu 0b6y4yeHus. Ho 3To aBNSeTCs nuwb 4YacTbio
obyuatowero npouecca. TpebytoTca 4oNoAHUTENb-
Hble MeToAbl 06y4YeHus, 1 HeraTUBHbIM (PaKTOPOM
ABNSAETCA HexBaTKa BpeMeHu. ECTb Takme Knacchl,
Korga Y4YeHMKOB 3acTaB/isitoT MOBTOPSATb HOBbIE
C/oBa B TO BpeMs, Koraa Apyrue yxe 3HatT ux
3Ha4yeHue, TO eCTb BpeMs MUCMNOJb3yeTCs Hepaumo-
HanbHO. Korga MHOro BpeMeHu TpaTUTCsA Ha npo-
roeapusaHue cnos (BHe MX CBSA3W B HOPMAsibHOM
ynotpebsieHnMn), TO Masnio BPEMEHWU OCTaeTcs AN
6onee addekTnBHLIX MeTOA0B. KakoBbl e nyTu
n crnocobbl NpeacTaBAeHUs 3HAaYEeHUS 3TUX HOBbIX
cnos?

Kaxxabl N3 Hac, KOHEYHO, BCTpeyasn y4ebHukun
N yyebHble nocobus, rae 3Ha4YeHUsS HOBbIX CIOB
[AloTCS Ha pOAHOM f3blke y4yeHuka. B Takumx
yyebHMKax cHavana c/i0BO AAETCS Ha aHIIMIACKOM
A3blKe, 3aTeM AaeTcs ero nepesof. B yuebHukax,
rae OTCYTCTBYeT MnepeBod, yuuTento Tpebyetcs
AaBaTtb onpegeneHne (aeduHMUMIO) nocnie npo-
YTEeHMs KaxAoro HoBoro cnoea. B knacce, rae
OTCYTCTBYET MOHOS3bIK AJ151 YYaLLUMXCS, OT yuntens
noTpebyloTcst onpeaeneHHble YMeHUs U HaBbiku. B
TakoM cuTyaumn npenogasaTtenb AO/KEH AaBaTb
ornpeaeneHns Ha aHrMNCKOM S3blke, MCMOJb3ys
3HAKOMYI0 Yy4YeHMKaM JleKcuKy. Jlekcmyeckue
3aHATMA AN HadasnbHOro stana obyyeHus npea-
nonaratT WCMNOsb30BaHWe KapTUHOK Ans o6b-
SICHEHMSI 3HaYeHns CoB. B HeKoTopbIX Knaccax
yuYMTENb UCMOMb3yeT BCce Tpu cnocoba npeseHTa-
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LMW 3HAYEeHNS HOBOIO C/10Ba:

1) KapTUHKHK;

2) 06bsICHEHME Ha POAHOM S3blKe CTYAEHTa;

3) peduHMUMM Ha YNPOLLEHHOM aHrJIMACKOM
A3bIKe C UCMOJSIb30BaHNEM 3HAKOMOM AJ15 yYyallmx-
CSl NEKCUKMU.

Mo noBoay 3Tux Tpex crnocoboB nNpeseHTaumm
3HAYEHMs] HOBOW JIEKCUKW CcrleayeT OTMETUTb
crnepytollee: BO BCeX Tpex Cliyyasx yyuTesnb npu-
B/IeKaeT BHMMaHME yYeHMKA Ha 3Ha4yeHne HOBOro
C/oBa Mnocsie MpuBEYEHUsST BHUMaHUS y4allnxcs
Ha cnoBo. Ho paBaviTe nogyMaeM O nopsiake npe-
3eHTaumMn. [enCTBUTeNbHO M Jlydwe CcHadana
npuBaeYb BHMMAHWE y4yaluxcs Ha CNoBO, a no-
TOM yXe Ha ero 3HayeHue? VIHTepecHO CpaBHUTb
3TOT Xe MpOoLEeCcC YCBOEHUSI HOBbIX C/I0B B POAHOM
a3blke. Kak yunTtbca roBoputb pebeHok? CHadana
OH MMeeT onbIT 06LeHns ¢ NpeaMeToM, Hanpumep,
OH M3y4yaeT UrpyLlKy (Kakyt-HUbyab MaLUMHKY).
BHayane OH M3y4yaeT 3Ty HOBYI MIPYLUKY, NULb
TOJIbKO MOTOM C/IbILUMT Ha3BaHWE 3TOro NpeaMeTa,
NpWBAEKLLEro ero BHUMaHne, BO3MOXHO, KTO-TO U3
B3pOC/bIX cKaxeT: «Kakasa kpacnsas mMalmHkal».
M3 3Toro npumepa cnepyet, 4YTo cCHa4yana pebeHka
NpVB/EKaET CamMa MallMHKa KaK NpeaMeT, 1 NnLb
MOTOM OH MO3HAaEeT Ha3BaHWe 3Toro npeameta. a-
BaliTe mpocneanMm, Kak paboTtaer 3TOT crnocob Ha
HalleM NIEKCMYECKOM YpPOKe Ha Ha4yasibHOM JTane.

Kaxablh ypoK B Yy4dyebHWKE HauMHaeTcs C
nepeyHsl HOBbIX C/I0B, OTHOCSLUMXCSH K AAHHOMY
ypoky. Hanpumep: boy, clock, door, floor, girl,
person, picture, room, wall, window. BbllweyKa-
3aHHble C/I0Ba Mbl MOXeM MOApa3aenuTb Ha ABe
rpynnbl. MNepBas rpynna COAEPXWT Ha3BaHuS,
obosHavatowme nwogen: boy, girl, person.

Mbl npoAyMbiBaeM 0 cnocobax npuenedeHus
BHMMaHMS y4yalMxCcs Ha maew, nNpeacraBieHHbIX
AaHHbIMM cnoBaMu (a He Ha camu cfioBa). Mel cTa-
paeMcsi U3bICKMBaTb PasfinyHble MpUeMbl, OT He-
KOTOPbIX OTKa3blBaeMcCsi, HEKOTOpble MpUHUMaeEM
3a npuemsaemoe. Hanpumep, Mbl MOXeM yKasaTb
Ha Manb4yMKa M OEBOYKY B Kjacce B KayecTse
cnocoba 3ayumBaHus croB boy u girl. B HekoTo-
pbIX CTpaHax Takow cnocob BbI3oBET AMCKOMDOPT,
Mo3TOMY CrieAyeT M3bICKMBaThb Apyrve nytu. Ecnn
B Y4ebHMKEe MMEeTCS KapTUHKK C n3obpaxeHnem
OEBOYKM W MasbyMkKa, TO Mbl MOXeM 06patutb
BHMMaHME CTYAEHTOB Ha HUX. [pyron crnocob -
3TO CaMOMy MpMB/IeYb BHUMAHME yUaLLMXCS NyTeM
n3o6paxkeHnss pUCYHKOB ManbyMKa M AEBOYKN Ha
nocke. Ecnu y yuntens HeT cnocobHocTel K puco-
BaHWIO, TO OH MOXET NpMBEYb K 3TOMY y4YeHUKa,
KOTOPbI 3apaHee HapucyeT 3TM (Urypkm Ha
pocke. Ecnu gocka Hebonbluas, M HaM OHa NOHa-
nobutca ans Apyrux uenen, T0 3TM pUCyHKu MoryT

Bbuénuorpaduueckmii cnucok:

6bITb NOAroTOB/EHbl Ha 60sbLIOM NucTe byMmarn.
34ecb eCTb CBOE MPENMYLLECTBO: 3TOT JINCT MOXHO
COXpaHUTb, U B ByaylleM MOXHO WCMOMb30BaTb
ero u Ha papyrux ypokax. B Hadane ypoka Mbl
MpMB/IEKAEM BHMMaHME Yy4allmMxcs Ha OUrypku
nogen. OT0 MOXHO caenaTb ykaskon, nnbo npu-
KpbiBas oAHy M3 durypok Kyckom 6ymaru, nubo
06BoAs 0AHY M3 PUrypok pamoykon. Mo mepe no-
aBeHns Gurypok. Mel gaem mnx o603HayeHus Ha
aHIMMACKOM s3blke. TO eCTb cHayana nokasbiBa-
eTcs n3obpaxeHue, a NOTOM AAETCS MX Ha3BaHue
Ha g3blke-uenu (A3bik-uenb — aHMUNCKUIA 93bIK
B [AaHHOM KOHKpeTHOM cnyd4ae). [lo >kenaHuto
Mbl MOXEM TYT >Xe€ BBECTW 3HauyeHus C/0B marn,
woman, €Cin 4YyBCTBYETCS 3aMHTEpPecOBaHHOCTb
yyawmxcs. Takoin Bua paboTbl paccumTaH npnbnm-
3UTEJIbHO Ha 3 MUHYTLI. Tenepb OYeHb BaXHO AaTb
BO3MOXHOCTb Y4YEeHMKaM WCMO0Sb30BaTb AaHHble
CN0Ba B UeNnsax KOMMyHUKauum. 3T0 AO/MKEH bbiTb
O4YeHb MPOCTOM OMbIT, HO OH Ao/MHKeH TpebosaTb
NCMosib30BaHMe 3TUX CNOB A1S AAaYN U NOJTyYeHUSs
MHpopMaunu.

Mpy M3y4YeHnr HOBOWM NeKCMKM nNpenoaasaTento
AHIIMINCKOro s3blka CNeayeT yyecTb creaytolee:

a) 3agyMbiBasicb O £A3bIKOBOM 06y4yeHun B
Kflacce, MoJsie3HO npogyMaTb Crnocobbl, nocpen-
CTBOM KOTOPbIX JIIOAM N3y4aloT C/I0Bapb BHE ayau-
TopuK. (3avacTyro Takom cnocob obyyeHns oueHb
yChnewleH, Hanpumep, cpean nAen, KOTOpbIM
WHOCTPaHHbINM A3bIK HYXeH A58 6usHeca, a Takxe
cpeaun AeTen, KOTopble TOIbKO HauMHaoT yUYUTbCS
roBopuTb).

6) HoBble cnosa nydwe BCEro 3ay4mMBaloTCs
Torga, Koraa y4YeHuK YyBCTBYET B 3TUX CJ/I0Bax
noTpebHoCTb, HEOBX0AMMOCTb.

B) [lepBOHa4YasnbHbIN JIEKCMKOH BKJIKOYAET B
cebsi onpeaeneHHble BELWW N NepcoHaXu B Knacce.

r) XoTs TaKoW NEKCMKOH N Ba)X€H, MHOCTPaHHbIe
CNoBa 47151 3HAaKOMbIX BELLEN MOKaXyTCs HE CTONb
HeobX0aAMMbIMM AN yYalUMXCS, B OCOB6EHHOCTU
Toraa, Koraa aHrMMACKUMA S3blK He MCMOoMb3yeTcs
BHE ayauTopuM, Tak KakK C/loBa, U3BECTHbIE U3 UX
pPOAHOr0O S3blKa, BMOJSIHE YAOBMETBOPSIOT UX MO-
TpebHocTn ansa obweHwus.

4) Mbl MOXeM COCTaBUTb OCHOBHOW r/10CCapuin,
Heo6xoaMMbIN 4151 O6LLEeHuS.

e) O6bMeH nHdopMaumen npyu NOMOLLN aHINNA-
CKMX CNOB BO3MOXEH AaXXe B ayAUTOPMM C Hauu-
HalWMM ypoBHEM 06y4deHuns.

) Mbl MOXeM MpoBOAUTbL OMbIT MPOCTENLLEro
obLieHuns.

3) B HeKkoTOpbIX Knaccax y4awmecs TpaTar
OrpoOMHOE BpeMsl, MPOM3HOCS aHIMNCKUE CroBa,
He 3agyMblBasicb 06 MX 3HayeHUKU. 3pecb cnenyer
yAensTb 60sblle BpEMEHU HA 3HAYEHUS C/IOB. m

1. I'B.Pozosa, ®.M.PabuHosuy, TE. Caxaposa. Memoduka o6y4eHuss UHOCMPAHHbIM 53bIKaM 8 cpedHell wkoe. M., «[Ipoceeuye-

Hue», 1991, - C.89

2. ’KunkuH H.H. Peub kKak npogodHuk uHgpopmayuu. - M., 1982.- C. 95

3. http://www,youtube?v=8]CQZqrB9cQ German Lifeguard

4. http://wwwyoutube?v=Vj0p0323mNw Can you speak English?
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NCTOPUA

CoumanbHoe coaepXaHne n ceMaHTUKa MHCTUTYTA
«TYKXaM» y YeyeHLieB B COBETCKOMN, MOCTCOBETCKOM

NCTOPUNYECKON nutepaType

Cannyaun AnbBueBu4 HATAEB

KaHanOaT UCTOPUYECKUX HayK, OoUEeHT kadenpsb! Mctopus HapogoB YeudHun, HedeHckui

rOoCy4apCTBEHHbIA YHUBEPCUTET

AHHOTaynsa. B crarbe paccMmaTpuBaroTcs
pasHble nHTepripetTaLnm n TpakToBKU coUmasib-
HOro CoAEepXXaHus u CEMaHTUKN AeduHuLnmn
«TyKXaMm» y 4Ye4yeHLeB B COBETCKOM), MOCTCO-
BETCKOU UCTOPUYECKONU smnTepatype. ABTOp
Ha OCHOBE aHa/in3a UCTOYHUKOB Mo rpobaeme
M MarepuasioB o 3THOHUMUKE U TOMOHUMUMN
YeyHu rokasbiBaeT, 4To <«TyKxaMbi» B YeyHe
CJZIOKWIINCb HE [0 [IpU3HaKy poJcrea, a rio
TEPPUTOPUANIBHOMY MpnU3HaKy. He TasinoBbii,
a TeppuTopunabHbli Npu3HaKk 6ol Ornpeaesnsio-
LM B KOHCO/IMAaUNN YHEeYEeHCKUX ayJsioB BOKPYr
r71aBHOro ayJsia B ropax u Ha rnjiocKocTu YeyHu.
ABTOp roA4YEPKUBAET, UYTO TEPMUH <TyKXam»
MUCrO/b3yEeMbIVi KaK CUHOHMUM M/1IEMEHM, poaa,
HEe Ye4eHCKOro rnponCxXoXieHusl.

TepMUH «TyKXaM» KakK CUHOHUM «MJIEMEHU>,
«COK3 poaoB» A/ 4dedeHueB 6bin BBeAeH B
ncropuyeckyto nutepatypy B 20-30 rr. XX B.,
Hapsay C TaKMMWU TEPMUHAMM, KaK «Talnmam»,
«MceBaoTaANMNU3M», «TYKXYMU3M», korga no Ce-
BepHOMYy KaBka3y Hayanacb KamnaHus 60pbbbl
C WHCTUTYTaMuU pPOACTBEHHOW CONMAAPHOCTY,
KaK C NepexuTKkaMn npoLusoro.

Ha Haw B3rnsaa, TEpMUH «TyKXam» BrnepBble
B COBETCKOW 3THOrpaduyeckon nutepaType
BBeAeH B Hay4Hblil obopoT A.I. ABTOpXaHo-
BbIM B cTaTbe «K BOMpOCYy M3yyeHusa Tann u
KnaccoBon 60pbbbl B YEYEHCKOW JepeBHe>».
[1] A.l. ABTOpxaHOB Tannowm Ha3blBaeT poa,
a TYXyYMOM Ha3biBaeT 6paTcTBo, dpaTpuio uim
obbeAnHEeHMEe HeCKONbKUX Tann WaM poaos.
[2,c.97 ]

X. OwaeB cyuTan, YTO pasfinyHble Tawunbl,
npoXuBasLline B npeaenax OAHOM rOPHOM KOT-
JNIOBMHbLI, B cBoel 6opbbe C Talnamu Apyroro
reorpadnyeckoro pamnoHa MOran BbICTyNaTb
KaK eAuHbI KnaH — TykxyM. [3,c.306 ]

Mo M. MamakaeBy, TYKXyYM — [AOC/IOBHO 3Ha-
UUT «CEMSA», «SNLL0». DTO CIOBO, BEPOSATHO, 3a-
MMCTBOBaHO YeyeHLaMu U3 TIOPKCKOro s3blka.
[4,c.16 ]

B YeueHcko-pycckoM cnosape A.l. Maumesa

«Tykxam» 0603HayeH M KakK poa, M Kak nnems.
[5,c.407 ]

M.A. MamMakaeB nucan: «4e4eHCKUMN TYKXYM —
3TO CBOEro poZa BOEHHO-3KOHOMUYECKMIN CO3
onpeaeneHHon rpynnbl Tannos, He CBSA3aHHbIX
Mexay coboii KpoBHbIM poACTBOM, HO o6beau-
HMBLUNXCS B 60siee BbICOKYK accoumaunto ans
COBMECTHOro peuweHuns obwmx 3agad 3awuTbl
OT HanajeHus MpPOTUBHMKA M DKOHOMUYECKOro
obmeHa. TykxyM 3aHMMan onpenesieHHyo Tep-
pUTOPMIO, KOTOpas cocTosiia M3 aKTUYecKun
3acefieHHOW MM MeCTHOCTW, @ paBHO OKpyXa-
owero parnoHa. Kaxablil TyKxXyM roBopus Ha
onpepeneHHOM AuanekTe OAHOMo W TOro Xxe
BalHAXCKOro sisbika». [4,C.16 ]

M.A. MamakaeB OTMeyan, 4TO HeKOTOopble
COBpEMEHHblE UCTOPUKWU CUYUTAIOT, YTO MexAay
TYKXYMOM W TalMnoM HET HUKaKOW pasHuubl,
KpoMe KOJINYECTBEHHOM, YTO KaK TYKXyYM, TakK
M Taln MOryT B onpeaeneHHON nocneaoBaTtesb-
HOCTM BbINONHATb QYHKUWM U poaa, u ppaTpum,
TO €CTb Coto3a poaos. [4,c.16 ] XoTa TYKXyM un
O3Ha4aeT B NepeBoje SNL0, rOBOPS O BHYTPEH-
HeWN CTpYKType ero HeobxoaMMO NMOAYEPKHYTD,
4YTO 3Ta opraHusaums B NpeacTaBNEHUN YedeH-
LeB HMKOrga He pucosanacb Kak rpynna Kpos-
HOPOACTBEHHbIX CEMEN, a npeacrtasnsieT cobo
COK3 poaoB, 06beanHMBLUMXCS BO dpaTpumio no
CBOEMY TeppUTOPpMANIbHOMY N AnanekTosnoruye-
CKOMY eauHCTBY. [4,C.18 ]

BonbLWKMHCTBO UccrnegoBaTesel He 3amMedanu,
Ha Haw B3rns4, OAMH U3 MaBHbLIX MPU3HAKOB
«TYKXyMa» no MamakaeBy — TeppuUTOpUasbHbIN
M noaMeHsaNnu TepMunH «dpaTtpus» (6paTcTso)
coumanbHoW Kateropuen «nnems». BeposaTHo,
370 6bIN0 CBA3a@HO C TeM, 4YTO, COrnacHo odwu-
unanbHOM Teopum y 4yedeHues, ewe B XIX B.
rocnoacTeoBanM naTpuapxanbHO-poAoBble OT-
HOLWEHMUS.

PasBuBasa ceo MbiC/b, M. MaMakaeB UUTU-
pyeT X. Xawaesa, koTopbln nucan: «Kak camnge-
TEeNbCTBYIOT Ny6/INKyeMble HaMW AOKYMEHTbI, B
[ArecTaHCKui TYKXyM MO BXOAUTb HE TOsb-
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KO pOACTBEHHWKMW, HO NMLA, MPOUCXOASLNE N3
APpYrnx TykxymoB. TykxyM B XIX Beke He 3HaeT
HW O6LWHOCTN NMPOU3BOACTBA, HWU OBLHOCTM Mo-
TpebneHuna». [4,c.16 ]

M. MamakaeB nuweT: «TyKXyM W Taun He
MAEHTUYHbI. Tak, 94-neTHUI CTapukK 2ruw m3
BaBnos ykasbiBan Ha ABa OCHOBHbIX pa3nnyns
Mexay 3TUMW TepMMHaMu: Tann, 3asaBnas o
CBOEM e[IMHCTBE, CCbINAETCA Ha CBOEro, nycTb
N Mudunyeckoro, HO eAMHOro npeaka W Ha
KPOBHOPOACTBEHHOE, 3K30ramMHOe eAWHCTBO
YeHOB CBOEN O6LWWMHbI, TOr4a Kak TYKXyM ro-
BOPUTb NNLWb O €4NHCTBE TEPPUTOPUANBHOIO U
A3bIKOBOro Ananekta. CnenoBatenbHO, TYKXYM,
KaK NOKa3blBaeT U CaM TEPMUH, HE KPOBHOPOA-
CTBEHHbIN CO3, a BCero-Hascero 6paTcTBo u
npeacraensetr coboi ectectBeHHoOe o06pa3o-
BaHWe, BblpoCLlee Ha pOAOBOM OpraHu3auunu.
OTO COK3 UM accounaumnsa HeCKOIbKUX Tanumnos
OAHOMO M TOro Xe MnJeMeHn, CNOXWUBLUMNCA B
onpeneneHHbIX uenax. Ho B YeyHe ecTb 1 Ccoto3bl
KPOBHOPOACTBEHHbIX poAoB, obpasosBaBLuMecs
nyTeM cCerMeHTauum OoAHOro HavasbHOro poaa,
KaK, Harnpumep, YaHTUWUbl WU TEpNoeBLbI>».
[4,c.18 ]

Mbl Bbllle OTMeYasnu, 4YTo KpOBHOE pOACTBO
yeyeHLEeB 3aKaH4YMBaAETCHd B 4YETBEPTOM MOKO-
NIeHNN N FTOBOPUTb O KTYKXYMax» YaHTUNLEB U
TepsioeBLEB, KaK O CO03e KPpOBHOPOACTBEHHbIX
poaoB, HeaocTaTouHO 060CHOBaHHO. HaM npea-
cTaBnsietcsa, 6bino 6bl NpaBUAbLHO TOBOPUTH
0 YaHTuMhUax wan Tepnoesuax, Kak 06 06b-
eANHEeHNAX He KPOBHOPOACTBEHHbLIX pOAOB, a
O PpOACTBEHHbIX (3THOMOKANbHbLIX) rpynnax,
CO34aBLUNX COK3 MO TeppuTOopuanbHOMY Mpu-
3HaKy.

Mo MamakaeBy CaMbIM KpPYMHbIM TYKXYMOM
B 3TOM Coto3e 6bl1 HOXYMAXKOWCKWI. B Hero
BXOAWNM Takue Taunbl, Kak beHol, LiIoHTapown,
benrlaton, buntoi, M'engapreHon, Nopaanon,
lyHon, 3angakvoin, Kypuwnoin, Yepmon,
OrlawbaTton n dpcaHoi. Kaxabin U3 atux tan-
NnoB AeNuacs B CBOK o4vepeab Ha rapbl (BeTBb
Tanna), rapbl 4eNnaInNcb Ha Hekby (BETBb rapa),
HekbW Ha yla (yxbaHa ylniiHa Hax) (dbammnnmn),
yla Ha pob3an (cembs). Tarnbl 06bEANHSANNCH B
TYKXYM (COl03) TeppuTopuanbHbIM €4UHCTBOM,
0COBEHHOCTbIO £A3bIKOBOro Auanekrta, obsasa-
TEeNbCTBOM paspewaTb MUPHbIM NyTEM B3auM-
Hble Cnopbl U NoMoraTtb ApYyr Apyry B obopoHe
M HanageHuu Ha NpoTUBHUKaA». [4,C.16 ]

M. MamakaeB nuuweT: «4YeuyeHCKUN TYKXYM,
B OT/IMUMe OT poaa, He wuMmen oduunanbHOro
rnaBebl, paBHO KakK W CBOEro BoeHadanbHWKa
(6siyua). OTcoga BMAHO, 4YTO TYKXyM 6bln He
CTO/IbKO OpraHoM yrpas/ieHUs, CKOMbKO obuie-
CTBEHHOW OpraHmsaumen, Torga Kak tamn 6bin
Heobxo0aMMON N NOrMYEeCKON CTaaunen nporpecca
B pasBUTUKN naen ynpasneHus. Ho BO3HMKHOBe-
HMe coto3a TannoB (TYKXYMOB) MpeacTaBnsio
cobol TakXe HEeCOMHEHHbI nporpecc, npo-

NCXOAALWMN Ha OLHOM M TOM Xe Tepputopuu,
KaK HEYKOHHbIA MNpouecc K BO3HWKHOBEHMUIO
HauMmn, XOTA TEHAEHUMSA K JIOKaNbHOMY pasge-
JNIEHUI0 NpoAosiXana cylwecrtsoBatb». [4,C.17 ]

HaM npeacraBnsieTcs, 4YTo y YeyeHUeB B CNy-
Yyae BHELIHEeN BOEHHOM yrpo3bl COO3bl 06LLEeCTB
cobupann HapogHoe ornon4vyeHne u Bbibupanu
U3 CBOEN cpeabl npeagsoagvTenen wam npu-
rnawanu uMx m3 Apyroro cotosa obwects Ang
KOMaHAoBaHUA onondveHneM. CBuMAETeNbCTBOM
3TOMY 4BNAETCA (PaKT U3 repomyecKkoro snoca
yeyeHues «Mnnu», Kkorga 3anagHble YeyeHcKkue
obuwecTtBa ana 60pbLbbl ¢ KAbapAMHCKUMWU KHS-
3bSMU NpU3Baan NpPoCraBAEHHOrO0 BOMHa AAWH
Cypxo n3 BocTo4Horo obwectsa Ylabepnos. B
NMoSib3y Halwero MHEHWs FoBOPUT U Hanuuue B
OCHOBHOM M1acTe Ye4YeHCKOoro A3blka coumasnb-
HbIX (BOEHHbIX) TEPMUHOB «TleMaH ga» - oTtey
BOWHbI, «6I0 Aa» - oTeu BoWcka, «bab4yuya» -
KOMaHAMP COTHU, «KTYPKX» — KOMaHAUP AECATKU
BOMHOB.

M. MaMakaeB oTMeYasn, YTo coBellaTesbHbIM
OpraHoM Tykxyma 6bis1 COBET CTapenLnH, KOTo-
pbll COCTOSN U3 NMpeacTaBuUTeNen BCexX Tannos,
BXOASAWMNX B AAHHbIA TYKXYM, Ha paBHbIX MO
MOSIOXKEHUIO N MoYeTy npaBax. TYKXYMHbIA CO-
BET CO3blBasiCA B Ciiyvyae HeobxoamMmocTn, Ans
3alWNTbl MHTEPECOB KaK OTAeNbHbIX TalnnoBs, Tak
M BCero TykxyMma. 3ateM cnegosan Coset Ctpa-
Hbl (Mexk-kxen). Ha aTom coseTe ob6cyxaganmch
TakXe oTAesibHble MOoN0oXeHus, obblyan pas-
JINYHBIX NPOBUHLUMWN, B 3aBUCUMOCTUN NX DKOHO-
MMYECKOMN U NpaBOBOW LEenecoobpasHOCTHN, OHU
3p0ecb xe o0606wanncb M noayyanu CaHkKuuio
BCeHapoAHol BnacTtu. [4,c.16 ]

PasBuBas nonoxeHns M. MamakaeBa, xo4yeT-
cq AobaBUTb, YTO B TOMOHUMUKN YeuyHn NoYTK B
KaXKAOM 3THOTeppuTOpuasbHOM ob6beanHeHUU
obo3HayeHbl MecCTa, rae 3acepjanm crapen-
WKHbI — «KbaHoW» (Mygpeubl). Hanpumep, B
obuwectBe Abkkxa ([anaH4yoxckoe yuwenbe)
- Musup-kopta «Munsunpa sepunmHa». Musmp -

ApeBHeHaxckoe 6oxecTtBo gobpa.[6,c.63 ]

dpTMHA - BepwnHa «Epau kopta», B cucre-
Me rop HawxonH nam. DpTuHa — APEBHEE Ky b-
ToBOe MecTo B Hawaxa. 3gecb gonrve rogbl
cobupanca CoBeT CTapelwuH cTpaHbl Mexk-
KXen AN peleHus BOMpOCOB BOWHbLI M MUPA,
YyCTaHOBNEHUS NpaBua B3aUMOOTHOLIEHUN, LeH
Ha NpOAYKTbl U CKOT, BO3MELlEeHNEe yBeubs Mpu
nepeMmpusax NpoTMBHUKOB. [6,C.75 ]

KbaHnitH 6unipa (KaHuiiH 6uipa) -
«Mygpeuos nowuHa». 34ecb No npeaaHnsaMm
cobupancsa coseTr MyapeuoB Bcero obuecrtsa
Tlepna. [6,c.114 ]

OxoBuyy ryaa/IoxoBuyy rypa - <«Xo/wm,
Ha KOTOPOM cagdaATcsa». XO/AM M ayn Ha npasoM
6epery p. XpayaponH-3pK. Ha 3TOM mecTe co-
bupanca CoBeT cTapenwmH obwecrtesa Xbadapa.
[6,c.159]

Ucc XunwaHua - 6ykB. «[eBATb cobupa-

HAYYHbI/ OBO3PEBATESb ¢« 12(48) / 2014



NCTOPUA

nocb rae». XXMBOMUCHOE MeCTO Ha tore ayna
Namxa. [6,c.161]

OxoBuy ryra/loxoBuy rytIa - 6yks.
«Cagsawminca kKypran» B obuwectBe YabHTa.
[6,c.168 ]

AanH kxen - «Cya oTuoB» B obulecTse
Maricra. [6,c.142 ]

Mxboyuy/Mxouuy - 6ykB. «B nocene-
HUM». [peBHenwee noceneHne, 6aweHHbIRn
KOMMNJieKC Ha Tepputopumn obwectea YInHHax.
3pecb gonroe spems 3acenan CoseT Myapeuos,
Kyna obpalwianucb ropubl OT BCEX 3THUYECKUX
obuwecTB, HaunHasa oT lNxenH-Moxk (XeBcype-
TUSA), PACMNOSIOXXEHHOro Y UCTOKOB p. ApryH, u
[0 CaMOW NMpearopHon paBHUHLI. [6,C.197]

Uccassanuy - «[1eBATN COBET» — XMBOMMUC-
HbI XonMm psgom ¢ Wopa, Ha neBom b6epery p.
LLlaponH-Opra, roe cobupanca CoseT myape-
LIOB, COCTOSILLNA U3 AEBATM YNEeHOB. [6,C.224]

dptmHaH KopTta - «JpTuMHa BeplwnHa» -
Ha 3anagHon ctopoHe ayna lNybHa. CuuTaetcs
CBSILLEHHON BeplwnHoi. o noBepbsM, Ha 3TOK
BO3BbILLIEHHOCTM B roA oaMH pa3 cobupancsa Co-
BET CBATbIX. [6,C.284]

Kxetaw KopTta - «CoBeTa BepLlimHa». XonMm
pacnonoxeH mexay LIobHTapa n Tesa-Kxbab-
nna. Ha atom xonme ponrue roabl cobupancs
Coset CTpaHbl — Mexk-Kxen, KOTOpbIi peLwlan
Ba)>Hble BOMPOCHLI BOWHbI U Mmpa.[6,c.302]

Kxetaw-Kopta - «Myppoctn BepliunHa»,
«CoBeTa BeplwMHa» - BEPOSATHO, MepBOHa-
YanbHO Ha3BaHue 6bIs1I0 TaKOBO: «KxeTalloHaH
kopTa» (CoBeTa BepwwwuHa). [pyroe Ha3BaHue
XKemuH 6ap3 — HauBbiclwas Todka xpebrta Cy-
biina-KopTa B paiioHe ayna YedaHa. [6,c.501]

AuB 6yy 6ap3 - «X01M, rae NnpMHOCAT KNAT-
BYy» — B obwectBe OBxon=-Abkkxa. [6,c.398]

M.A. MamakaeB nog4yepkuan, 4To Jena
TYKXYMa, KaK Mbl y>XXe Bbllle nucanu, pewanmcb
CoBeTOM CTapenlmnH, Co3blBaEMbIM UM MO Mepe
HagobHoCTU. HO TyKXyM Kak opraH He uMmen
Kaknx-nnbo GyHKUMN ynpasfeHus, npuHaa-
nexawmx Ttanny, xotsa oH u 6bi1 obnedyeH B
obuwen counanbHOM cucTteMe onpeneneHHbIMU
MNOSIHOMOYMSAMM B CBA3UM C HeoH6XOAUMOCTbIO
Kakon-nnbo opraHnsauum, 6onbluien, yem Tamn.
[4,c.19]

Takum obpa3oM, 4OrOBOPMBLLUNCL MeXAy COo-
6ol pewaTb MUPHbLIM MyTEM B3aWMHbIe CroOpbl
W nomoraTtb ApYyr Apyry B obopoHe u Hanage-
HUM Ha MNPOTUBHMKA, Tahnbl 06bLEAMHAINCL B
TYKXYMbI, Npexae BCero no TepputopuasnbHbIM
npusHakaMm. Tak, HanpuMmep, HOXYMaXKXOMUbI
3aHMMann  TeppuUTOpUID  BOCTOYHOM  YeuHu
(beHa, CecaHa, lena, lybMce M 4acTUYHO
BeneHo). Hago nonaratb, UTO HOXYMAXKXOWLbI,
COCTaBMBLUME OCHOBHOE AP0 4YeyeHues, nep-
BbIMW NOCENNANCL U B panoHax Akcas, Muuura,
BAONb pekn Tepeka.[4,c.19] 3pecb Takxke
rMaBHbIM MPU3HAKOM 3THOTEPPUTOPUASbHbIX
obbeaMHeHNIn aBNSETCA  TeppuTopualbHbIN

npu3HaK, a He poACTBO.

XapakTepHO OTMETUTb 34eCb TaKyl AeTallb,
YTO HOXYMAXKXOMLbl CBOEN ApEeBHEN pOAMHOWN
cumTatoT Hawxon (MecTteuko B paloHe lanaH-
4yoXKa), XOTH C He3anaMATHbIX BPEMEH U XUBYT
Ha TEppUTOPUN CBOEIO HblIHELIHEro NoCceeHuns.
[4,c19 ]

Mo M. MamakaeBy npouecc o6pasoBaHus
TYKXyMa NpoOMCXOAWn B pe3yfbTaTe CerMeHTa-
umm Tamna. Tak, HanpuMmep, TYKXyMbl YlabHTWi
nnn DpCTXon Korga-To 6bn Tannamm.

Ham npeacraBnsiercsd, Touka 3peHus, 4To
«TYKXyMbl» YlabHTUn, 3SDpwTtxon (OpcTXon)
6bnn Korga-To Tanmnamm, TpebyeT ganbHenwe-
ro passuTtuga. IDTHorpaduyeckme matepuansl,
0CO6EeHHO 3THOHMMMKA, MO3BONASAKT AenaTtb
BbIBOA O TOM, 4YTO Yy 4YeuyeHueB CyllecTBoBana
BOEHHas opraHusaumsa obuwectsa u 6bis1a KacTa
(BoeHHOe cocnoBme) Opctxon, dhopMmmposas-
LWascs No BMaaM BOOPYXEHUSA M CneunanbHOro
Ha3Ha4YeHUs U3 NpeacTaBUTENEN BCEX YedeH-
CKMUX Tannos, Hanpumep, 6anon, ulebanon,
3yp3ykKbon, dlyxon, wmpaon, makloxom n gp.

Tann YlabHTWU nornoTun cocegHue cnabble
Tannbel, Hanpumep, Tann nagxapoesues, 6biB-
LMN COO3HMKOM YlabHTUNLEB B MEXA0YCOH6HOM
6opbbe c guwHUNLAMN, HE MMEEeT B Nocneayto-
Lne BpeMeHa cfeoB B 3STHOHMMUKE YeyeHLEB.

Mo MHeHuto M.A. MamakaeBa, 6biin B YeuHe
N Takue TaKnbl, KOTOpble B CUY Te€X UAN UHbIX
NCTOPUYECKNX 0B6CTOATENBCTB HE BXOAUN HU B
Kakue TyXyMbl, XXWUIN N pa3BuBasMCb CaMOCTOS-
TenbHO. 2TU Tannbl obpasoBanmcb Kak n3 abo-
pUreHOB AaHHOro Kpas, Tak 1 U3 NpULWAbIX JINL.
MoaToMy cnepgyeT cuuTaTb Tanmn TOM OCHOBHOWM
a4enkon, oTkyda nwbol yeyeHel ucymucnsert
CBOM NepBOHayalibHble KPOBHOPOACTBEHHbIE
OTHOLWEHNSA U CBA3W MO OTUOBCKOM JIMHUMW.
[4,c.20 ]

Koraa uyeueHubl XOTAT NOAYEPKHYTb OTCYT-
CTBWE pOACTBa Yy Kakoro-Hmbyab yenoseka, TO
06bI4yHO roeopAaT: «Lly cTeraH Tamna a, Tykxam
a pau» (Y aToro 4yenoseka HET HM poja, HU
nanemenun). [4,c.20 ]

M.A. MamakaeB nucan: «CnegyeTr OTMETUTD,
YTO 3aKOH KPOBHOWM MecTn 6bin obs3aTeneH
BHYTPW UYEUEHCKOro TyKXyMa W BapaHAoeBel,
ybuBWMI, HanNnpuMep, BalaHAapoeBLa — YJeHa
cBoero Tykxyma LLlyoTol, He Mor paccunTbiBaTb
Ha nowiaay Co CTOpOHbl BapaHaoeBueB. bpak
MeXAy 4NeHaMM YEUEHCKOro TyKXyMa Takxe
He Bocnpelancs, 4YTo rosoput o6 oTCyTCTBUMU
cpean 4YneHoB TYKXyMa KPOBHOMO PpOACTBa».
[4,c.17]

Bnunskyo M.A. MamMakaeBy TOYKY 3peHUs Ha
TykxaMm nmeet n LW.B. AxMazos.

B paccmaTpuBaemoe BpeMsi BalHaAXCKUM
TYKXYM NOKanusyeTcs, KakK npaBufio, Ha Tep-
pUTOpUN hakTUYECKMN UM 3aceneHHon. Kaxabl
TYKXYM, @ TOYHEe ero npeacraBuTenb pasro-
BapvBan Ha WHOM amanekTte obuwero onsa Bcex

HAYYHbI/ OBO3PEBATESb ¢« 12(48) / 2014



NCTOPUA

TYKXYMOB BaWHaXCKOro 43blKa. TaK, KUTENsM
Yebepnoesckoro obuwectsa (Tykxyma) 6bi10
CBOMCTBEHHO akaHbe (aca any, aca many, aca
hay), a xxutenam AKKMHcKoro obuiectea — oka-
Hbe (ac ony, ac Mony, ac goy). [7,¢.317 ]

«TakuMm o6pasoM, TYKXyM, Kak BWAHO, 3TO
HEe KPOBHOPOACTBEHHbIM COK3, @ eCTeCTBEHHO
ob6pasoBaBlleecs 6paTCTBO M3 TanMnoBbIX Opra-
Hu3auun. [7,c.317 ]

B Hay4HOWM nuTepaTtype 6bin TOUKKN 3peHUs,
pacxogswmecs ¢ opuumanbHbIM MHEHUEM, YTO
«TYKXYM» — 3TO «MNeMsa», «dpaTpusa», «Co3
poaos (Tannos)».

Kaskasosesn P.J1. Xapapse nucana: <«M.
MamakaeB, Hanpumep, BblaenseT B OCHOBe
YEYEeHCKOro MaTepuana TYKXyM B 3HadeHuu
dpatpum un ula B 3HaA4YeHUM damunmun. ITO
AenaeTt CTPYKTYpPY POACTBEHHbIX OpraHu3auni,
6onee cnoXxHoM, HO n 6onee NHTEPECHON, XOTS
KOHKpEeTHOe coAepXaHue TepMuHa TYKXyM B
HaxCKUX A3blKax A/ HAC OCTaeTCsd He BMNOJIHEe
SAACHbIM.[8,C.176]

C.A. XacneB He cornaceH c Te3ucoMm M.
MaMakaeBa, UYTO «TYKXYM» — 3TO «dpaTpus»:
«MpnBoOANMOE UM B AOKa3aTe/IbCTBO CBOEro MNo-
noxeHus BblpaxkeHue: «Lly cteraH Tamna a, TyK-
xaM a gau» (Y aToro yesoBeka HeT HU poaa, HuU
nieMeHn», He MoxeT 6bITb 060CHOBaHMEM Ans
3TOro, Tak KakK OHO MpUBOAMTCA B YyCEYEHHOM
dopme. MoANMHHBIA CMbICA BblpaXXeHMs NMposic-
HUTCS TOAbKO TOraa, Koraa oHO NpuMBOAUTCSH B
nonHom opme: «Tanmna a, TyKxam Aouypr — Lwm
Tlam 6ouy onxasap Ay; Aexom 6auaxb, HeHa-
XOM MyKbaHa xuna 6e3a creraH» (gocn. «ToT
KTO HEe unMeeT Tamna-TykxyMm nogobeH ntuue
6e3 KpbIsibeB, €CNM HET poAHM MO OTUY, TO OHa
AosmkHa 6bITb XOTb Mo MaTepu»). 10,c.72] C.A.
XacueB CUYMTAET, UTO «TYKXYM» aHTUNOA «Tan-
na», T. €. OYeHb APEBHUI PENNKTOBbLIN TEPMUH,
COXPaHUBLLUMNCA CO BpPEMEH MaTPUINHEMHOrO
cyeTa poacTtBa. Ha 3Ty MbICb HaBoOAUT U TO
06CTOATENBLCTBO, YTO B CTapPOYEUYEHCKOM SA3blKe
CNOBOM «Ty» 0603Ha4ann «XeHy, X03anKy», a
€e poACTBEHHMKOB CO CTOPOHbI My>a Ha3blBanun
«TyHuxon».[10,c.73] Mexay Tem, y M. Mama-
KaeBa 3THorpaduyeckmne obwecrsa CTaHOBATCSA
TYKXyMaMun-ppaTpusamm, cefbCknue  obLKNHDI
- «TavnamMmu», a «rapbl» — NATPOHUMUAMU. 3Ha-
MeHaTeslbHO Mpu 3TOM, 4To caM M. MamakaeB
NPU3HAET, YTO TEPMUHbI «TaWmn» KN <TYKXyM>»
NO CBOEMY MPOUCXOXAEHUIKD HE BaMHaxXCcKue, u
NepBbIf N3 HUX NoNan K YyeyeHuam BMecTe C UC-
1aMOM U 3aMeHun cobor MCKOHHO BaMHaxXCKUM
TePMUH «Babp». [10,c.73]

C.A. XacmeB cunmTaeT 4YTO C/I0BO <«TyKXam»
MMeNno OrnacoBKYy KaK <«TyKbaM», <«Ty/CTy» -
XKEHLMHA, CYyrnpyra, a «kKbam» nMen CEMaHTUKy
pPOAHU N CAyXxun ana ob6o3HaYeHUs poACTBEH-
HWKOB >€Hbl WIN MAaTEPUHCKOro poja B apxa-
WYHblEe BpEMEHaA.

2.A. bopyawsunm nucan: <«Pa3bacHeHud

TpebyeT 1 pacnpocTpaHeHHbIN y BallHaxoB Tep-
MUH «TOKXYM>». «TOKXYM», KaK N «Tann», aBns-
eTCA TEPMUHOM MPAHCKOro npomcxoxaeHuns. OH
LUMPOKO pacrnpocTpaHeH cpeaun ropues Kaska-
3a. B nepcuackom sA3bike OoH ob6o3HauvaeT poa,
nnems, cembto. CywectsoBaBwunin B [larectaHe
«TokxyM» M.O. KocBeH 1 X.M. XallaeB cumTaoT
naTpoHnMmyeckmm, a P. Maromenos — cemen-
HOM obwmHON. B BamHaxckon cpege TEPMUH
«TOKXYM» BHayane posbxkeH 6bla pacnpocTtpa-
HUTLCS Cpean BalHAxXO0B, XMBLIMX Mo6AM30CTU
OT THOPKOSA3bIYHbIX HapoaoB. CobpaHHble Hamu
B YeueHo-UHrywetTnn u cpean KnctmHues MaH-
KMCCKOro yllenbsa MaTepuasbl OnpeaenstoT TyK-
XYM Kak Tann, obosHauvawowmii 6onbluon Kpyr
poacTBa. B nutepaTtype «TOokxym» o603HauvaeT
MaTpoOHUMUYECKY0 OpraHM3aunto. TOT TEPMUH
pacrnpocTpaHeH, npexae Bcero B NnpnbpexxHom
nonoce Tepeka n CyHXu, rae rocnoactso UHO-
3eMHbIX deoganos 6bl10 NpoYHbIM. [11,c.117
] OrTcropa Xe OH pacnpoCTpaHUACA U Ha Apy-
rme 4dactm YeuyHum m UHrywetun. OnNuncCaHHbIN
N. NBaHoBbLIM B npubpexHon nonoce Tepeka
TOKXYM Mbl CYMTaeM aHasornen naTpoHMMuye-
CcKon opraHmsaummn. o umama Wamunsa, nuwert
M. MBaHOB 0 4eyeHuUaX, XMBWMX Mo Beperam
Tepeka, «KaxAbll TYKXYM, Kaxaoe ceneHuve
MMeno CBOEe MNpaBfieHne; OHU He BMeLInBaanChb
B Aena cocepen. B kpynHbix cenax, rae mMme-
NIOCb HECKOJ/IbKO TOKXYMOB, KaxAabli usbupan
CBOEro crapenwmnHy, a kakon-nmbo cnop pac-
cMaTpuBancs BCEMU CTapenwMHaMm COBMeCT-
Ho». [11,c.118]

M.O. KocBeH gedunHMpyeT YeHEHCKNIN TYKXYM
Kak 6onblwoe naTpoHUMUYECKoe mnoceneHne
cenbckoro Tuna. [12,c.8]

Ham 6nmn3ka Touka 3peHus 2.A. bopuyalwsu-
N, 4YTO TEPMWUH <«TyKXaM», BEpPOSTHO, uUMeeT
nputepedHyto npupoay. K koHuy XVIII B.
yeyeHckmne ceoganbl garectaHCKoro n kabap-
OVHCKOro NponCXoxaeHus 6blin BbITECHEHbI B
MpuTtepeube.

KaBka3oBea A.N. Pobakmasze cumTan, 4to
BaMHaXCKMUN TOKXYM, TaK Xe KaK u Tann/Tenn,
npeacrasnseTr coboli naTpoHMMUYECKYIO opra-
Hu3auyuto. [13,c.96-97 ]

J1.10. MaprowBunu nuwWeT: «..TEPMUH TyK-
XYM B HaXCKMUX fA3blKax ANA Hac ocTaeTcs He
BMOJSIHE ACHbIM». M. MaMakaeB Mpu3HaeT, 4YTo
TEPMUH «Tann» MU «TYKXyM» MO CBOEMY MNpouC-
X0XAEHMIO HE YeyeHckune.[14,¢c.176 ]

P.J1. Xapan3e, KacasiCb TEPMUHA <TYKXYM>»,
YKa3bIBaET, YTO OH LWUMPOKO pacrnpocTpaHeH Ha
KaBkase, MpaHCKOro nNpoMCXOXAEeHUS W Bblpa-
»KaeT 3HadeHune poaa, niaeMeHn, poaACTBEHHUKH,
dpatpum ula, B 3Ha4YeHUn pammnmun; nNos3ToOMy
MMEHHO, TEPMUH «TYKXYM» B HaXCKMUX SA3blKax
A1 Hac OCTaeTcs He BMNOJIHE SACHbIM.[8,C.176 ]

Mpobnema «Tykxam» B MNOCTCOBETCKOW M-
TepaType paccMaTpuBanacb wuccregosaTenem
.M. Curaypu: oH nMeeT no3nLMOHUPOBAHHbIE
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B3rN84bl HA WUHCTUTYT «TYKXYM» Yy 4YeuyeHLEB,
KOTOpble B OCHOBE CBOeW HaM 6nm3ku: «Tep-
MUH TYKXyM B YeuyHe nonyymn CMbICI0BOE
coAep>xaHue, COBEpLIeHHO OT/IMYHOEe OT ero
noHMMaHMa B coceaHeM [larectaHe. Y Bcex
OCTaNbHbIX CEBEPOKaBKa3CKMX HApOAOB TyXyM
npeacraenser cobon pasnumuHble TUMbl poa-
CTBEHHbIX 06beanHeHnn. B ogHMx cny4daax aTo
ceMenHas obwmnHa, B Apyrux — rpynnbl iloAen,
CBSA3aHHbIX KPOBHbLIM pPOACTBOM WX MeCTOM
NpoOUCXOXAeHUs. BOAbWWHCTBO  YeuYeHCKUX
nccnegosartenen paccmatpumsaeT obpasoBaHue
TYKXYMOB KaK €CTeCTBEHHbIN 3Tan B GopMUpo-
BaHUM 4YedyeHCcKoro Hapoga. Ocoboro MHeHus
B 3TOM Bonpoce npuaepxusaetca C. [ayes,
KOTOpbin BoObGLlEe oOTpuUaeT cywecTBoBaHue
TYKXYMOB B CTpPYKType 4yeyeHckoro obuiecTsa.
[3,c.305 ] MWccneposatenb C. [dayeB nucan:
«B paHHOM cfyyae HacTopaXxusaeT TOT akT,
4yTO B 3TOM CTPYKType, B obliem npaBuabHO
oTpa)kawwen cneundumky uyedyeHCcKoro obuie-
CTBa, MOSABUIOCb 3BEHO «TYKXyM» (nnems).
[eno B TOM, YTO MpaKTUYECKN Yy BCEX HApPOAOB
[arectaHa: KyMbIKOB, aBapLeB, AapruHues,
ropCckux eBpees, aHAuMNUeB W T. 4., NOHATUE
«TYKXYM» (CeMsi — TIOpPK.) COOTBETCTBYeT 4e-
YEHCKOMY KPOBHOPOACTBEHHOMY COl3y «ula»,
Kyaa BXoaaT 6onblive natpnapxasnbHble CEMbMU,
BK/IOYaOWMe «4ob3an» (MOHOMaMHYH CEMbIO).
Toraa M3 ero UCTUHHOMO CMbiCNa CTaHOBMUTCSA
O4YEeBWAHOM LieNlb aBTOPOB N UX HaMepeHusd. Ye-
YeHLbl HEKOrAa COCTaBAsANM eanHOoe nieMs, Ko-
Topoe B gasibHenweM opopMUIOCH B YEYEHCKUN
Hapoad (KbaM). Takmm o06pasoM, «TyxyMHas»
CTPYKTYpa 4eudeHckoro obuiecrtea, Hawewas
CBOE€ KOHUenTyanbHoe odopmiaeHune B paboTe
M. MamakaeBa «4e4dyeHCKUI Taln B Nepmnos ero
pasnoxeHusa» (Fpo3Hbii, 1972), obHapyxuna
CBOKO HEOO6BEKTMBHOCTb M Hay4HYK HeCcoCTos-
TenbHOCTb». [15,c.204]

Mo mHeHuto C. [ayeBa, Takne obpasoBaHus
Kak «ula», «Hekbu» paBHO3HAUYHblI C THOPKOSA-
3blYHbIM TEPMUHOM <«TYKXYM». 34eCb Hado OT-
METUTb, UTO KPOBHOPOACTBEHHAdA rpynna «uyla»
- «uxbaHa ulunmHa Hax» (nAM OAHOro AoMa,
N0aM 04HOM KPOBK) Yy YedyeHueB TpaguunMOoHHO
COCTOMT W3 POACTBEHHMKOB 4-5 NOKOSIeHnI
MO OTLOBCKOM NWHWUKW. A y p[areCTaHCKuX W
TIOPKOA3bIYHbLIX HapoAoB KaBkKasa — KYMbIKOB,
bankapueB, KapadaeBUEB - TOXYMbl/TyXyMbl
COCTOSI/IM HE TONIbKO W3 pPOACTBEHHWKOB MO
KpPOBW, HO M MO CBOWCTBY, TakXe B 3TW cCOLM-
asibHble rpynnbl BXOAUNU «APUNUCAHHbIE» UK
MPUHSATbIE CO CTOPOHbI B TOXYM/TYXYM 04N,

Ha Haw B3rnaa, nenaTtb 0AHO3Ha4YHblE Bbl-
BOAbl O PAaBHO3HAYHOCTM Ye4yeHCKoro «ula» wu
«TOXYM/TyXyM» y HapoaoB KaBkasa HeT ybeaum-
TeNbHbIX OCHOBaHUN.

OTHOCKTENBHO pOACTBEHHOWN rpynnebl
«HEeKbW» Y YeyeHLeB, Ha0 OTMETUTb, YTO OHa
COCTOMT U3 POACTBEHHWUKOB MO NAaTPUIMHENHOMN

JIMHUN  BOCbMM TMOKONEHUN, MPOUCXOAALLNX
OT OAHOro npeaka, W HasblBAaeTCAa MO MMEHU
3NOHMMa, HanpuMmep, TynTn Hekbn (NOTOMCTBO
Tyntbl). CxoactBo Mexay <«ula», «Hekbu» WU
«TOXYMbI/TYXYMbI» HaM BUAUTCSH B UX coLMab-
HbIX (PYHKUMAX U TEPPUTOPUANBHON KOMMAKT-
HOCTW pacceneHns B YCNOBUAX FOPHON YeuHu,
@ Ha NJOCKOCTU B YeueHCKUX aynax TeppuTo-
puanbHOe eAVMHCTBO «HeKbW», 4acTto u «ula»
Hapywanocb. Hanpumep, B paBHWMHHOM ayne
Bonbwune ATarn npeacraBuTenn poACTBEHHOWM
rpynnbl BeHn HeKbM XXMM B TpEX pasHblX oTAa-
NEHHbIX ApYyr OT Apyra KBapTtanax ayna, a ans
[AreCTaHCKnX «TOXyM/TyxyM» 6blf0 xXapakTep-
HO KOMNaKTHOE noceneHne naen, BXoASAWmnXx B
OANH KTOXYM>»,

Ham 6nm3ka Todyka 3peHua C. [Jayesa, 4ToO
Tak Ha3blBaeMble «MJIEMEHHble CO3bl — TYK-
XYMbI» He 3THU4Yeckue obpasoBaHus, a Teppu-
TopuanbHble 06beanHeHUs, KOoTopble He 6bian
NOCTOSAHHbIMW BeNWUYMHaAMK, a npeTepnesann
U3MEHEHUS N TeppuTopuanbHO, U MO COCTaBy.
Tannbl Cabpbanon, Jlabwkapon chopmMmpo-
BaNMCb W3 BOEHHbIX COI30B, SABASAKTCHA Bbl-
xoauamn un3 LlaToeBckoro obuiectsa, Teppwu-
TopuanbHo TarotetoT K obwectsy Ylebaprnon.
O6LwecTBo Hoxukenomn HaceneHo BbIXoALAMMU U3
LIaTOEBCKOro coto3a TannoB Kenon n CabTToM,
KoTopoe reorpadunyeckm HaxoANTCH B Npeaenax
Ylebapnos. Tannel Cagon, Opcon, KOTOpPbIX UC-
cneposartenn oTHocAT K obwecTtey Ylebapnon,
COrflacHoO npeaaHusaM, ABNAOTCA nepeceneHua-
MKW C nnockoctn. C ycuneHmem ponu obuiecTtea
HOX4YMOXK B COLManNbHO-3KOHOMUYECKOM XKN3HN
YeyHn NponcxoamT OTTOK HacesieHUs U3 BbICO-
KOropHbIX 06WecTB B NpearopHble 3eM/in U Ha
NA0CKOCTb. MUIrpauMOHHbIN (aKkTOp U yTBEPX-
AeHune ncnama B YeuHe npueenu K ocnabnenumio
ponu n obwecTtseHHOro cratyca obwects Maw-
CcTa u Hawaxa, Kak NoamnTU4ecKmnx n AyXoBHbIX
LLeHTPOB B XXU3HU YeuHu.

Ham 6nm3ka Touka 3peHus U.M. Curaypwu:
«QO4yeHb MHOrMe pycckue u COBETCKME aBTopbl
BOOOLLEe He BMAAT A0 CUX MOP pasHuUbl Mexay
TYKXxymMamm un Tamnamu. Hanpumep, H.I'. Bon-
KoBa B 04HOM M3 cBomx paboT Ha3biBaeT OT-
AeNbHbIMM TarnaMm 4yeyeHckme TykxyMbl Hox-
uMoxk, Yebepnon, LWaton, Wapon n Mabnxui.
[3,c.306]

U.M. Curaypmn nuwet: «B YeuHe rpaHuubl
TYKXYMOB [afieko He Bceraa He Bcerga cosna-
Aanu Cc rpaHuuaMm obwmH mn 6onee KpynHbIX
obbeaAMHEHUN — <«BOJIbHbIX 06wecTB». Tak,
COCTOSILUMMN B OTAENIbHOW CeflbCKOM oblinHe
Mornu 6bITb NpeACcTaBUTEN HE TONbKO pasinyd-
HbIX TaMnNoOB, HO U TyYKXyMOB. [3,c.306]

Ham 6nun3ka nosmumsa aBTopa OTHOCUTESBHO
«TYKXYMHbIX COBETOB», HO MpW 3TOM, XOTeNoCb
6bl OTMETUTb, 4YTO Kaxpoe obwecTso (3emns)
UMeno CBOM <«KXeNbl» — CyAbl WAN COBETHI
CTapelwunH («KbaHOW rynnam»), KoTopble Co-
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rfacHoO npefaHusaM B CBOK o4vepeib SBAAINCH
nogpasgeneHnamm Mexk-kxen (Coseta Crpa-
Hbl). Y 4yeyeHOBeAOB HET eAMHCTBAa OTHOCU-
TeNbHO KOJIMYECTBEHHOIO COCTaBa «3eMeSibHbIX
COBETOB» — «KXefnioB». Ha Haw B3rnaa, MOXHo
NpeanosIoKnTb, YTO «kxen» obwects (3emMesnb)
cocTtosn m3 9 4yenoBek (KbaHOWM — MyApeLoB).
B «TonoHuMum YeuHu» A. CynenmaHoBa Mbl
BCTpeyaeM TOMNoHWUMblI «Wcc xoBlWYy MeTTUur»,
«Wccazzanuy» ([eBATn COBET) — XMUBOMUCHbIN
xonMm psagom c Llopa, B OCHOBE HasBaHWM
MeCT 3acefaHUN <«KXen» NeXUT CA0BO <«UCC»
- AeBdaTtb. o MHeHuto UN. CangoBa Mexk-kxen
(Coset CtpaHbl) 3acegan B 18 mecrax, reorpa-
duryeckn pasHbix ToUKax HeyHu.

Y MHOrMx aBTOPOB TEPMWUH TYKXYM/TyKxaMm
Ncnonb3yeTca 419 0603HayeHuss TeppuTopu-
anbHbIX 06beanHeHnn B HeuHe v onpeaenseTcs
KaK nnaems, XoTs HU B (POSIbKNOpe YeyeHLEB, HU
B TEpPMMHaxX poACTBa, HM B COUMAsIbHOM TepMu-
HOMOMMM YedeHUEB HET YNOMUHAHUSA MNJIEMEHMU.
OTHorpad Xacme C.A. cuuTaeT 4TO C/IOBO
«TYKXaM» MMen OrnacoBKy Kak «TyKbaMm», «Ty/
CTy» — >XEHWMHa, cynpyra, a <«Kbam» wumen
CeMaHTUKY POAHU U CAYyXun ansa obo3HavyeHus
POACTBEHHMKOB XXEHbl UM MAaTEPUHCKOro poaa
B apXau4yHble BpeMeHa.

B HaydyHOM nuTepaType NpPUHATO CYUTaTb,
4YTO TYKXYM 3TO nsieMsa (COl3bl poaoB, CO3bl
Tannos).

Ha Haw B3rnsa, «TYKXyM» 3TO He COlo3
TannoB MO MpuU3HaKy poACTBaA, a 3THOTEppU-
TopuanbHble ob6beanHeHus no naHawadTHO-
reorpadnyeckomMy npusHaky. Y 4vedeHues AN
0603HayeHns perMoHoB YeuyHu mMcnosib3oBasncs
TEPMUH «MOXK» — 3eMns, Hanpumep, HoOX4MOxXK

Bu6nuorpacdunuyeckni CNUCok:

- YeueHckas 3eMfid, roe «HOX4Y» — «4YyeyeH-
cKasg», MOXK» — 3eMfd, JUWHN MOXK - «3eMf4d
anwHn>». ObbeamHeHna Takoro poga 6buin u
y ropues BocTtouHol py3unmn, oHn nmenmn obo-
3HayeHue «xeBwu», «xeoba» - ywenbe. Onpe-
AensWwmMM nNpmM3HakoMm O6LWMHHO-YLEeNbeBbIX
obbeanHeHni B HYeuHe 6bina Tepputopus (3em-
ns), a He poACTBO, KOTOpOe XapaKTepHO Ans
pOACTBEHHbIX O0b6beguHEHUN  «KTOXYM/Tyxym/
TYKbyM» y Hapoaos Kaska3sa.

Ha Haw B3rngag, YeuHsa o cepeanHbl XIX B.
3TO He accoumaumsa «TykxymoB», KoHdenepa-
LUMSa YeyeHCKMX 3eMenb — HoXUnmnyos.

Hamun 03By4mnBanocb n anpobmpoBanock CBoe
BUAEHNE AedUHUNLUN «TYKXYM» Yy YyeyeHueB B
psae pabot. C yyeTOM AONOAHUTENbHbIX MaTe-
pvanoB U MICTOYHMKOB HaMM BbIHOCW/ICS, BOMPOC
O HenpaBOMEpHOCTU WCMNOSb30BaHUA 3TOrO
TEPMMHa B HAay4YHOW finTepaTtype Kak CUHOHUM
«MNeMeHn», TaK Kak rno cBoeMy couunaabHOMYy
COAEPXXAHMUIO, HN MO CEMaHTUKE U 3TUMOSIOMUN,
HW MO NpUpoae CBOEro NPONUCXOXAEHUS TEPMUH
«TYKXYM» HE MOXEeT MCNOoJsb30BaTbCHa AN 060-
3Ha4yeHus permoHos YeuHun. [16]

Ham npepcrtaBnaetcs, 4to 6b1n0 6bl Npa-
BWUbHO UCK/IIOUYUTL  AeDUHULNIO  KTYKXYM>»
U3 Hay4yHoro obopoTa, Kak TepmMmHa ans obo-
3Ha4YeHUs TeppuTopuanbHbiX 0bbegnHeHun
no naHgwadTHO-reorpamnyeckomMy npuaHaky
B YeuHe, KoTOpble nMmenn oblime BOEHHO-MO-
UTUYECKNE, XO3SANCTBEHHble WHTepecbl. WU
MCNOSb30BaTb BMeCTO AedUHUUMN <«TyKXam»,
TEPMUH «MOXK» - 3eMns, Ansa obo3HaudeHus
BOEHHO-MOSIMTUYECKMX COK30B YeyHu, KOTo-
pbl MO CMbICNY N CEMAHTUKE TOYHEE OTBe4vaeT
OEeNCTBUTENbHOCTU.
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Ncnonb3oBaHMe negarormyecknx TeXHOJI0rmm
B.M. MoHaxoBa npu opMNMpOBaAHUN MOHATUSA

dyHKUMM B CpeaHen WKone

ExaTtepuHa UropesHa KUCEJIEBA

BopoHexcknin rocyaapCTBEHHbIN Nedarornyeckui yHMBepcuTeT

MoHaTMe dYHKUMKM SBNSETCAS OAHUMM U3
BaXHenwnx B Kypce anrebpbl cpeaHen
WKOJbl U OAHUM U3 Hambonee CNOoXHbIX AN
ydawmxcs. OgHMM 13 nyTen NoBbilWEHUS 3@ -
(PEKTUBHOCTM YCBOEHUSA 3TOr0 MOHATUS MO-
XeT CTaTb MCNOJIb30BaHMe nefarormvyeckux
TEXHOJIOTMN, rapaHTUPYOWMNX AOCTUXEHUE
pe3ynbTaTa BCEMU y4allMMUCS.

B nornke noHaTMe paccMaTpuBaeTCs Kak
dopMa abCTpakTHOro MblWAEHUS, OTpaXkato-
LWas CyLWeCcTBEHHbIE NMPU3HAKM Kjlacca 04Ho-
pOAHbIX NMpeaMeTOB UM OTAEeNbHOro npea-
MeTa, B dumnocodpumn kak gopma MbllWNEHUS
O LEeSIOCTHOM COBOKYMHOCTU CYLLECTBEHHbIX
T HEeCyWecCTBEeHHbIX CBOWCTB 06beKkToB
peanbHOro mmpa. B ncmxonornmm kak MHoOro-
YPOBHEBaAs MepapxMyeckn opraHm3oBaHHas
CTPYKTYpa, BKJA4Yawwas obpasbl pa3HoK
cteneHn obobuweHHocTn. Ob6ob6weHne o06-
pas3oB MAeT No NyTU BblAENIeHNS CYLLEeCTBEH-
HbIX CBOWCTB NOHATMI. [loa cyweCcTBEHHbIMU
cBOMNCTBaMU 06bIYHO MOHMMAKOT TE CBOWCTBA,
KaXxgoe M3 KOTOopbiX Heo6xoauMMo, a COBO-
KYMHOCTb AOoCTaTouHa Ans onpeaeneHus
AAHHOIo NOHATUA OT Apyrmnx. O4YeBUAHO, UTO
HabopoB CyLIECTBEHHbLIX CBOWCTB OAHOIO
MOHATUA MOXeT b6bITb Heckofbko. B dop-
ManbHOWM NOrMKe MoHsATME XapaKTepusyeTcs
CBOMM 06bEMOM — MHOXEeCTBOM OOBLEKTOB,
BblaenseMbiXx M o6obLiaeMbiX B NOHATUN WU
coaep>XaHMeM — COBOKYMHOCTbIO CYLLECTBEH-
HbIX CBOWCTB MOHATUSA.

B cBoen paboTe Mbl uCxoannaun 13 onpeae-
NeHns NoHATUS DYHKUWKW, AaHHOIo B y4yeb-
Huke A.H.KonmoropoBa «Anrebpa n Ha4dana
aHanuza 10 -11»: yncnoBomn chyHKUMEN C
o6bnacrbio onpeaneneHns D Ha3biBaeTcs
COOTBETCTBME, MO KOTOPOMY KaXXaoMmy
yucny x us MHoxkecrtea D conocrasnsa-
€TCA N0 HEKOTOPOMY NpaBuJly YMUC/O Y,
3aBucsllee OT X.

B cooTBeTCcTBMM C 3TUM oOnpeneneHnem
HamMun 6blnn BblAeNeHbl CYLWeCTBEeHHblIe CBON-
CTBa 3TOr0 NOHATUS:

1. OyHKUMS eCTb 3aBUCUMOCTb MexAay
BE/IMYNHAMMN.

2. OyHKUMNA 3adaHa Ha HEKOTOPOM MHO-
XXecTBe, Ha3biBaeMoM obnacTtblo onpegene-
HUA DYHKUKMN.

3.KaxxgoMy  3HauyeHuto He3aBUCUMOW
nepemMeHHom (aprymMeHTta) COOTBETCTBYET
eANHCTBEHHOEe 3Ha4yeHWe 3aBUCMMOWN nepe-
MeHHON (PYyHKUNN).

Mpn pa3paboTke CUCTEMbl YMNpa)KHEHUN
HaMu UCNOMb30BaNCh 3a4aHNA ABYX TUMOB:

WANICTPpUpyowmne BCe 3TU TpU Cylle-
CTBEHHbIE CBOMNCTBA MOHATUS;

3a4aHns Ha NMpUMeHeHue yKasaHHoro rno-
HATUS K pEeLleHMI0 NpakTUYecKnx 3agad.

Pe3ynbTaToOM NpMMEHEHUs Haluen cucte-
Mbl Y YYallMXCS AO/IKHO CTaTb:

Oco3HaHMe yKasaHHbIX CBOUCTB KaK Cy-
LWEeCTBEHHbIX 419 MOHATUS PYHKUNN;

YMeHMe KnCnonb30BaTb MOHATME Ha Ha-
rNagHoO — MHTYWTUBHOM YpPOBHEe Ans pelle-
HUS 3a4ad.

CornacHo TexHonorun B.M. MoHaxoBa
HaMm 6blNla CcoCTaBfieHa TexXHosormyeckas
KapTa y4yebHoro npouecca. YuyebHas uenb
TeMbl Oblla npeactaBfieHa HaMu B Buae
CyYMMbl MuKkpouenen. lNMpun npoekTMpoBaHumn
MuKpouenem Hamm 6biNM BblAeneHbl cyuie-
CTBEHHblE CBOWCTBa MaTeMaTU4YeCKUX no-
HATWI, KOTOpble N Bbln caenaHbl ANs yda-
LWMXCS NpeaMeToM CneumanbHOro yCBOeHMs.
Jo3npoBaHue B faHHOW cucTeMe obydeHus
MOXeT CIYyXWTb CpeaCTBOM WHAMBMAYA-
nm3aumm ydebHoro npouecca: ydalwmecs,
COBMECTHO C y4yuTenem BblbMpalT ypoOBEHb
YCBOEHUS MOHATUS, KOTOPbIA OHU MOFYT A0-
CTUIMHYTb C MOMOLLbIO BbIMOSIHEHUSA PEKOMEH-
AOBaHHbIX AN AOCTMXEHUS Lenn y4debHbIX
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NEOATOIMKA

3a4aHUN.
TexHonorn4yeckas kaprta
TeMma: «DYyHKLUUA>»

Jlornyeckast CTpykTypa
yuyebHoro npouecca.
© B.M. MoHaxoB

123[0,45674,

© B.M. MoHaxoB
Kuncenesa E.N.

LlenenonaraxHue
© B.M. MoHaxoB

AnarHocTtuka
© B.M. MoHaxoB

Koppekuuns
© B.M. MoHaxoB

B1: MNo3HakoMUTb yyalmMXxcs C
MOHATMEM 3aBUCMMOCTU BEJINYMH.

1. [leBouka kynuna 2 Kopobku
KapaHaallen, no 6 KapaHaallemn
B Kaxaon n 3 kopobku no 12
KapaHzallein. 3a BCHO NOKYMKY
OHa 3annatuna 35 py6. Hazosu
B 3ajaye BeSINUNHbI, KOTOpble
3aBUCAT Mexay coboMn.

Bo3MoxHble
3aTpyAHEHUS:

1. Yuawmecs He ao
KOHLIA MoOHUMaKT
MOHSATME 3aBUCUMOCTb
Mexay BennymHamu,
He YMeIT BblAENUTb

B 3aZa4ye BE/IMYUHbI,
KOTOpble€ HaxoasTCs B
3aBMCUMMOCTUN Mexay
cobot.

2. Yyawmecs He MoryT
onpenennTb, Ha KakoMm
MHOX>XEeCTBe 3a/aHa
3aBUCUMMOCTb MexXAay

BEIMYMHAMMU.

B2: No3HaKOMUTb y4Yawmxcs ¢
npuMmepamun GyHKUMOHANLHOW 1
HedyHKUMOHANbHON 3aBUCUMOCTH.

1.Moanbepute 3HaueHus
B3: MO3HAKOMMUTb YUALUNXCS CO nepemMeHHOM n 3anoaHun Tabnuuy:
cneayrwmMm CywecTBeHHbIMU a
CBOWCTBaMM MOHATUA DYHKLUU: a-2
PYyHKUMS 3a4aHa Ha HEKOTOPOM
MHOXeCTBe, Ha3biBaeMoM 06/1acTbio
orpeaenenms cbyHKuMMv; Kaxaomy 2. KapaHpaw ctout 6 pybne.
3HAYEHUIO HE3aBMCMMOWN NepeMeHHOMN Kynuam HeckonbKo KapaHaalued.
(aprymeHTa) COOTBETCTBYET 3 Manbunk 3anucan hopMyny
€AMHCTBEHHOE 3HaYeHNe 3aB1CHMOi ANS HAXOXKAEHNS CTOMMOCTH
NepeMEHHOM (yHKUMK). noKynku: y=x*2. Kakune

BeNIMYMHbI OH 0603Haumnn

6ykBaMu x n y?
B4 No3HakoMUTb y4dalumxcs C
pa3nuyHbiMM cnocobamum 3agaHus
dyHKUMHN.

Jdo3npoBaHue.
YpoBeHb 0 YpoBeHb 1 YpoBeHb 2
Hom
omepa 1-5 6-10 10-13
yrnpaxHeHUN
I,E|,aHHai;| TEeEXHONOoIMm4 6blna ycnewHo B coumanbHO — negarorm4eCkoMm Konnepxe u

onpo6oBaHa HaMM Ha ypokKax MaTeMaTUKM

Bbuénuorpaduueckmii cnUcok:

1. Texnosnozuu B.M. MoHaxoea - dudakmuyeckulli uHcmpymeHmapuii ModepHu3ayuu 06pa3osaHus. — c6., uzd-eo Boscckozo

YHusepcumema.

cpeaHen wkone N2 71 r. BopoHexa. =

2. Mopdkoeuu A.I Anzebpa 7-9. Memoduueckoe nocobue 045 yuumens, M.: MHemo3uHa, 2001.
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= Ou3snyeckne NposiBAEHNS aHM30TPONUM NPOCTPAHCTBA

B CUCTEMAX OTCYETA, ABMXXYLLUMXCS C NOCTOSAHHbLIMU
CKOpPOCTSIMM B M30TPONHOW BceneHHoM

Banepun ApkagbeBuy BPYK

YKpauHCKuiA Hay4HO-1CCreaoBaTeNbCKUM MHCTUTYT NPMPOOHBIX ra30B, I XapbKoB

AHHOTaYnA. []/19 cucTembl oTcyeTa, ABMNXY-
LL{EHNCS C MOCTOSIHHOM CKOPOCTbIO B N30TPOMHOM
BceneHHo, onucaH psig ¢uandeckmnx sgpgek-
TOB B 06/1aCTSIX 3/71EKTPOANHAMUKN, MEXAHUKH,
ONTUKU, B KOTOPbIX MPOSIB/SIETCS 3aBUCUMOCTb
OT CKOPOCTU CUCTEMbI OTCHeTa BO BceseHHoM.
UN3BeCTHbIE 3¢PEKTbI 3aMmensieHnss xoga ABu-
XKyLMXCSl BO BcesieHHOM 4acoB U COKpalleHus
pasmepoB ABMXKYLUMXCS BO BceneHHoi Ten
rnosy4yarT asabTepHaTnBHoe OOBbSICHEHME KakK
C1e4CTBUSI YPaBHEHMI DHUHLUTENHA.

1. BBegeHue. NpeobpasoBaHune koopam-
HaT

Kak nokasaHo B paboTte [1], n3 ypaBHEHMUN
DWHLWITENHA BbITEKAET, YTO B CUCTEME OTCYETa
K', oBuXywencs B M30TPOMNHOM BceneHHoM cC
MNOCTOSIHHOW CKOPOCTbIO ¥ OTHOCUTENbHO MOo-
Kosiwencs Bo BceneHHoM cuctembl otcdeTa K,
NMPOCTPAHCTBO aHWU3OTPOMHO M KBagpaT MHTep-
Basia uMeeT BUA

ds? = c?dt"? — adx'? — dy"? —

—dz'? + 2aV'dt'dx’,
Mpu atom B K gnsa ds? MMeeTr MecTo Bbl-
paXkeHune, COOTBETCTBYHOLLEE  WU3OTPOMHOMY
NpPOCTPaHCTBY

(1)

ds?® = c?dt? — dx? — dy? — dz2. (2)

B paBeHcTtBax (1), (2)x,y, zux’, y’, z- nekap-
ToBbl kKoopanHaTtbl B K n B K’ COOTBETCTBEHHO,
HanpaB/eHus ocen kKoopauHaTt B K’ coBnagatoT
C Hampas/ieHMSMN COOTBETCTBYHOLWMX ocen B K,
BekTop V HanpasfieH BAosb ocu x, t u t' — Bpe-
Ma B K u K', V' - ckopoctb K' oTHocuTensHo K,
C — CKOpPOCTb CBETa B BaKyyMe, o~ MOCTOSIHHaA.

Onpepnenum npeobpa3oBaHus KoopauHaT
npu nepexoae oT cMcTeMbl oTcyeTa K K cucrteme
otcyeta K'. bygem nonaraTtbe anddepeHumanbi
dx, dy, dz snemMeHTaMu AJIMHbI B CUCTEME OT-
cyeta K, a dx', dy’, dz' - anemeHTaMn ANVHLI B
cucteme otcyeta K'. To ecTb, mosiaraem, 4to aTm
anddepeHumnansl SBNSIOTCS pacCTOAHUAMU, U3-
MepeHHbIMW 3TasoHaMU ASIMHbI. DTanoHbl Ann-
Hbl B K n K' 6ygem cpaBHMBaTL APYr C APYIroM,

OPUEHTUPYS UX NeprneHAnKYnsapHO BekTopy V.
ByaeM nonaratb, YTO 3TanoHbl COBNaAaroT Npwu
COBMELLEHUN UX TaKMM CNOCOb6OM. DTO O3Haua-
€T, YTO 3TanoHbl ANMHbI B cucTeMax otcyeTa K
n K' naeHTUYHbI.

ST1anoHbl BpemeHn B K 1 K' Takxke A0XKHbI
6bITb BbI6paHbl MAEHTUYHO. B KayecTtBe 3Ta-
JloHa BPEMEHM MOXHO MpPUHATbL BpeMs pac-
NpOCTpaHEHUs CBeTa B BaKyyMe Ha 3ajaHHoe
pacctosiHue L, n obpaTtHo. Mpu 3TOM B KaxAaow
cucTeMe oTcyeTa paccTosiHne L, — OAHO U TO
Xe, N3MepeHHoe CBOMM 3TaslIoHOM ANWHbI. Ta-
KO BbIGOp eAuHUUbl T, U3MEPEHUss BpeMeHwu
B cucteMe otcyeta K o3HauaeT, 4TO B 3TOM
cucteme otcyeTa

2Lg
Tg = .
c

Mockonbky B K' BpeMsi pacnpocTpaHeHus
CBETa B BaKyyMe Ha pacctosiHue L, n obpaTHO
TOXe SABNSeTCAa eAMHULEN BPEMEHU, TO B 3TOM
CUcTeMe oTcyeTa AOJIKHO BbIMOSHATLCS paBeH-

CTBO
Ly, L, 2L,
Ty =—+—=—2,
cl, «cL_ c

rae o, W r_- CKOpPOCTU CBETa B BaKyyMe B
K' B npssMmoM 1 o6paTHOM Hanpas/ieHUAX COOT-
BETCTBEHHO. Bpems t' pacnpocTpaHeHus cBeTa
B BaKyyMe Ha MNpou3BOJIbHOE paccTosHue L' u
obpaTHoO B cucteme otcyeta K', oueBngHo, npo-
NOpLNOHaNbHO L' M Npn yKa3aHHOM UAEHTUYHOM
ans obenmx cucrtem oTcyeTa Bblibope 3TanoHoB
OJIMHbI 1 BPEMEHW PaBHO

2L
=

BcneacteBne OAHOPOAHOCTM MPOCTPaAHCTBA
B obenx cucrtemax otcyeTta npeobpasoBaHus
KoOpAMHAT AO/IKHbI 6biTb SIMHENHbI. 3anuwem
nx B obwem Buae, yumTbiBasi, pasyMeeTcs, 4To
npu dx = Vdt pomkHo 6biTb dx’=0.

t! (3)

dx' = A(dx — Vdt), dy' = dy,
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dz' =dz,  dt' = Bdt + Ddx, ™

roe A, B, D — NoCTOsAAHHbIE KO3 MULNEHTDI.
CooTBeTcTBYOWME 06paTHbIe Npeobpa3oBaHus

B r I
de + Vdt

=gy - W=
5 (5)

e dt' -~ dx’

Z=daz, 4= Tp oy

MoacrtaBmB BbipaxeHus (5) B paBeHCTBO (2),
nony4ymM

1
A= (B + DV)? (e ~VRde™ -
1
_AZ (BZ _ CZDQJ(dx!)Q _ (6)

2
_E(BV + Dc?)dt'dx'] —
—(dy")? = (dz")?,

YTO BCNEACTBME WMHBAPWAHTHOCTUM MHTEpBa-
Na sBNSieTCa M BblpaXeHMeM Ansl KBagpaTa
nHTepBana B K'. [Ans Toro, ytobbl paBeHCTBO
(6) coBnagano ¢ paBeHCTBOM (1), AONXKHO 6bITb

(7)

Ckopoctn V' cootBetcTByeT B cucrteme K
-1
ckopocTb £ —p, C y4yeToM 3TOro u3 opmyn

ar

BV + Dc?2 = -2 (B2 — D2¢2).
A

(5) nonyumm V' = —gl'r’ n paBeHcTBO (7) 3anu-
weTcs B BuAE

V
BV + Dc? = Z (B2 — D?c?). (8)

U3 ypaBHeHua (8) nonyuyuMm pana D paBa
3HaueHus: D=0 u D= °. Mockonbky npu
D =-7_ 3HameHaTenn B paseHcTBax (5) 06-
pawanTca B HyNb, TO AOMKHO 6bITb D=0,
YTO corsacyeTtcsl € nonyyeHHbiM B pabote [1]

pPaBEHCTBOM ¢

/ v
1—]’?

rae y - NOCTOsIHHas.
CpaBHuBas koadduumeHTbl nNpun dt”? B BbI-
paxeHusx (6) un (1), nonyymm

B=J1-v2/c2, )

KoadpdpuumeHT B onpepensietcsa Takxe w3
TOro ycroBusi, YTO ANns AByX cobbiTmil, npo-
NCXoasWNX B OAHOM TOYKEe, BPEMEHHOW WH-
TepBan dt?= ds?/c? [2, c.303]. Torga, nonaras
B BblpaXkeHunu (6) dx'=dy'=dz'= 0, Takxe nony-

t'=

4nM BbipaxkeHune (9).

Ona  onpepeneHns  koadpduumeHta A
npeanosioXmMM, YTO CBETOBOM CUrHan pac-
MPOCTpaHseTCs B BaKyyMe Ha pacctosiHue dx'
n obpatHo. lMonaraa B paseHcTBe (6) ds? =0,
nosy4YmMM Anst Takoro npouecca ABa YpaBHEHUMUS

c?dt’? — i(dx’)2 —Edt’ dx' =0
T A2 AB "~ ’

24172~ - (dx')? + 2% dtldx’ = 0
e T g et T

roe dcl, w dt. - BpPeMs pacrnpocTpaHe-
HUS CUrHana B NMpsIMOM M obpaTHOM Hanpasne-
HUAX COOTBETCTBEHHO. Pellas 3TM ypaBHeHUS

OTHOCUTENIbHO  dt!, W dt. 1, CcKnagbiBas
peweHunsa, nony4ymm
r r r de' VZ
dt =dt_, +dt_ = 1+ i
- < Ac c2B2’

BbipaxxeHue ans koadduumeHta A nonyya-
eM oTclofa, ucnonb3lys paseHctsa (3) u (9)

1

J1=vZ/c?

Kak nokasaHo B [2, c.304], kBagpaT npo-
CTPa@HCTBEHHOIO PacCTOSIHUS B MPOU3BOJIbHOWN
CMUCTEeMe OTCYeTa paBeH

dl'? = yhpdx'®dx'¥,
roe x<9, x® - NnpoCTpaHCTBEHHble KOOpAMHa-
Tbl, MHAEKCHI o, npoberatoT 3HayveHna 1, 2, 3,
Mo ABaxAbl MOBTOPSIOWMMCA WMHAEKCaM noa-
pa3yMeBaeTCcs CyMMUpPOBaAHME, @ KOMMOHEHTHI
TpeXMepHoOro MeTpU4eckooro TeH3opa vy,

CBA3adHbl C KOMIMOHEHTAMU g'l_ YETbIPEXMEPHOIO
METPUYECKOIro TEH30pa paBEHCTBAMU

A= (10)

N N .ﬂErer:rg?
}’uﬁ’ = _gnll‘]' + GED = (11)

B cucreme K' OTAMYHLI OT HYNnA TONIbKO Ana-
rOHa/IbHbl€E KOMMNOHEHTbI TEH30Pa W/VOLB

1
! ! !
= , = = 1.
Y11 A2(1=-V2/c?) Y22 = V33
Mockonbky anddepeHunansl dx’, dy', dz'
ABNSAOTCA d1EMEHTAMWN ANIMHbI B HANpaB/ieHUsax

COOTBETCTBYHOLUNX ocem AEKApPTOBbIX KoOpAWU-
HaT, TO AOJIKHbl BbINOJIHATLCA paBEHCTBA

r_ [
Y11= Y22 =Vs3 =1,
oTKyaa Ans koadduumeHTa A Takxe cneay-
eT BblpaxeHue (10).
C y4yeTOM MOny4YeHHbIX pe3ynbTaToB Npeob-

pasoBaHua (4) 3anuwyTca B Buae
dx — Vdt

dx' = ———, dy' =dy,
_ 172 2
J1—=V2/¢ (12)
dz' = dz, dt'=+1—-V2/c2dt.
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~ TakuM 0bpa3oM, NpeobpasoBaHvst KOOPAW-
HaT (12) nony4yalTCs KakK cneacrteme ypaBHe-
HUN DNHWTEWHa anga cuctem otcdeta K mn K', a
TakXe YyCNl0BMS MHBApPMaHTHOCTU MHTepBasa.

Pa3ymeeTcsi, KpoMe BpeMeHu t ', CBSA3aHHOro
C BpeMeHeM t npeobpasosaHuem (12), B cucre-
Me oTcyeTa K' MOXHO MCronb3oBaTb BpeMs t°,
oTnnyatoweecs oT t° CMHXpOHM3aUMen 4acos.
Ho mpw 3TOM Hago y4yecTb, 4YTO W3MEHeHue
CMHXPOHU3aLUM O3HadaeT HeOAWHAKOBbLIA ANS
BCEX TO4YeK MPOCTPaHCTBa CABWUI Hadana oT-
cyeTa BpeMeHu. BcneacteBme Takoro casura K
BpeMeHu t' npubaBnaeTca HekoTopas hyHKLKUA
f(r’) oT NPOCTPaAHCTBEHHOW KooOpAUHaThI F ™. To
€CTb, BPEMA T OKa3blBaeTCHA 3aBUCALLMM OT I’

T =t'+ f(r).

Hanuumne Takolh 3aBUMCMMOCTM MOXET Npu-
BOAMTb K W3MEHEHW (U3MYECKOro CMbicna
pasfinyHbIX BennymH, a 6e3 ee yyeta - K du-
3M4YeCKMM pe3ynbTaTaM, HEeCOOTBETCTBYOLNM
peanbHOCTU. Hanpumep, npu cBO6OAHOM ABU-

p_drr
KEHUM CKOPOCTb Yactuubl ¥V = == const.

n n dr’
Onsa "ckopoctn" — unMeeM

dtr
dr' v’
At 1+ v'Vf
¥
To ectb, "ckopocTb" ar , BoobLie roeops,
3aBUCUT OT F'. dts

Mpeanonoxum, 4yto dyHkuua f(r') wumeer

BUA
. Vx'
fr) =——-

Toraga t° 6yaeT cBS3aHO C BpEMeHeM t npe-
obpa3soBaHuem JlopeHua. To eCTb, NOCPeACTBOM
npeobpasoBaHuin JlopeHua B CUCTeMe OTCYeTa
K' BBOAMTCS BpeMs, JIMHENHO 3aBucsllee OT
x . Takast 3aBUCUMOCTb, EC/IN €€ HE YUYUTbIBaTb
N onepupoBaTb C BPEMEHEM 1 O06bIYHbIM 06-
pasoMm, 6yaer npuBoAMTb K (U3NYECKUM pe-
3ynbTaTaM, HeCOOTBETCTBYIOLWMM peasibHOCTH.
B naHHOM cny4yae 310 6yAyT pe3ynbTaThbl, COOT-
BETCTBYlOLWME M30TPOMHOMY MPOCTPAHCTBY, a
He peasibHO CyLLeCTBYIOLWEN B CMCTEMe OTCYeTa
K' aHm3oTponunu npocTpaHcTBa. B 4yacTtHocTy,
M30TPOMHOMY TMPOCTPAHCTBY 6yayT cooTBeT-
CTBOBaTb BCE YpaBHeHUSA HPU3NYECKNX 3aKOHOB,
TO ecTb, 6byneTr mMeTb MecTo JlopeHuU-MHBapu-
@HTHOCTb ypaBHEHWN. MNpn 3TOM, MOCKOSbKY B
K' B oTanume ot K BpeMs 3aBMCUT OT NPOCTPaH-
CTBEHHOW KOOpAMHaTbl, TO (PU3NYECKNIA CMbIC
BENIMUYMH, OUIypmnpyowmnx B YpaBHEHUSX,
6yaeT pasnnyHbIM ana cuctem otcyeta K m K'.
CnepoBaTeslbHO, MHBAPWAHTHOCTb YpaBHEHWI
He Bne4deT 3a coboM BbIMOSIHEHME NpUHUMNA
OTHOCUTENIbHOCTN. B cBeTe BbIWEN310XKEHHOro
3TY MHBAPMAHTHOCTb MOXHO paccMaTpuBaTb He
KaK crneacTBME MPUHUMNA OTHOCUMTENIbHOCTU, a
TONbKO KaK CneacTtBMe MOEHTUYHOCTU Bblbopa

YCNOBWUI CUHXPOHM3ALMN YaCoOB B CMCTEMAxX OT-
cyeta K' 1 K.

2. dusnyeckue cneacrems

2.1 dnekTpoaMHaMuKa

AHM30TpPONMSA NPOCTPaHCTBA B CUCTEME OT-
cyeta K' go/mkHa nposBnsATbLCA B HU3NUYECKMX
npoueccax.

C nomowbto npeobpaszoBaHun kKoopauHaTt
(12) nonyyaem npeobpa3oBaHMA KOMMOHEHT
CKOPOCTM U 4acTuubl W yrna 6, Mexay BeKTO-

pammu nvVv
U, —V Uy,

Ji—vz/c2’

Uz

T1-veje2r W
u, (13)

Ji—vz/cz

Vv Vv
cosB,, = (cosf, — E)[(l - Ecosﬂu)2 +

r

U, =

14)
VZ VR . -2 (
+ (E — ;) Slnzﬂu] z,

rae 6, - yron Mexay BEKTOPOM CKopocTu u'
yactuubl B cucteme K' n ocbto x'.

[ns ckopocTu C' cBeTa B BaKkyyMe B cuUCTe-
me K' ¢ nomowbio npeobpasosaHun (13), (14)

noslyuYnm c

r

CT TV
1+ ECOSS’ (15)
roe 6- yron mexay HanpassieHMEM pacnpo-
CTpaHeHMs cBeTa M 0Cblo X'

B cucteme otcueta K, rae npocTpaHCTBO
M30TPOMNHO, YypaBHeEHUS GU3MYECKMX 3aKOHOB
nMeloT O06biYHbIM Bua. 3anucaB  ypaBHEHUe
npuHUMNa HavMeHbllero AEUCTBUSA A9 3aps-
YXE€HHOW YacTuubl B 3/IEKTPOMarHUTHOM nose u
BbIMOJIHNB B HEM 3aMeHY NepeMeHHbIX, MoNYy4YnM
BblpaXkeHne Ansa yHKuM JlarpaHxa B cucteme
oTcyeta K'

r u:2

LJ

I
|
3
r|3l‘\..'l
—
|
|
|
+
>
2--
|

rae u' - BeKTop CKOpPOCTU YacTuubl, m — Mac-
ca, e — 3apsaa, A' M ¢' - BEKTOPHbIN U cKansp-
HblA MoTeHuManbl, KOTOpble CBA3aHbl C COOT-
BETCTBYIOWMMN BennunHamm A 1 ¢ B cucteme
K paBeHcTBamm

AL = A1 —VZ]cZ, A = Ay, Ay = A,

14 (17)

, ¢ oA

C J1-VZ/E

Ona o606weHHoOro uMnynbca P 1 aHeprmm ¢
4YacTMLbl @HaANOrM4YHO NMeeM
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P/ =P 1-VZ/c?, PB/=B,

£ — VP,
J1—VZ/ct’

BbipaxeHuna ang P' v ¢’ 3anNuUcbiBalOTCA B BUAE

F/=F,

(18)
£ =

mp +V( V“ .
P! 2 A (19)
a2
Vu'
21_
me?( o2 ieg. (20)
J(l——z-)2

Ana ABMXeHUA 4YacTuubl B MNPOU3BOJSIbHOM
cunnoBomMm none ypaBHeEHME ANMHAMUKU UMEET
BUA

LS

ar Ja T v

raoe F' - BEKTOP CUJbI. Vlcnonb3y9| Bblpae-
Hue (20), ypaBHEHWE AMHAMWKW MOXHO 3a-
nucaTb TakXe B Buae

d muw+v({a -

=P,(2D

d | - u’
dt’|c? u'Vv
1 _?2_

=P 2

roe € - aHeprus cBob60AHOM YacTmubl.
Onsa aHeprum ¢’ cnpaBeanvBO paBeHCTBO
de’ Fray
=F'u
dat’

C yyeTOM 3TOro paBeHCTBa M3 ypaBHEeHUS
(21) I'IOJ'Iyl-IVIM

J'

Vu'
12 - C2 :], (23)
J(l -
ﬂ,ﬂﬂ 4yactuubl B 3/1EKTPOMArHMTHOM rnone
ypaBHeHue (22) 3anucbiBaeTcs B BUAe

d s

e
_—— = Er _|__ J'HJ' _
A oq WY e
(24)
—e(E'u’ =,
C

roe E' v H' - Hanps>XeHHOCTU 3/IeKTPUYEeCcKo-
ro n marimtHoro nonen B K'.
M3 Bbipa)eHWin Ans sHeprum ' 1 uMNynbca p’
CcBOH6OAHOM YacTuubl cnegyeT paBeHCTBO
eV g
A (25)
==
M3 paBeHcTtB (19), (20) BbITEKAET ypaBHe-
HMe, CBA3bIBalolWlee MMMYbC U 3HEPrUKO CBO-
604HOM YacTuLbl

E:Z r

= (p’ —£)2+m c? (26)

CZ

Btopasa napa ypaBHeHuit MakcBenna B CuU-
cteme oTcyeTta K' npmo6peTaeT Bug [1]

- (1 135’ LTI
ro B C 3t’ C U+
j'v VOE 1

Ly (27)

7) cdx’ c2at’ g

o, . JV\ 10EV
divE' = 47 _C—2 —C—zw, (28)
rae p' - NJOTHOCTb 3apsgaa, j' - NJOTHOCTb

ToKa.
MepBasd napa ypaBHeHW MakcBenna vMeer
B K' Takom xe Bua, Kak n B K.
Kak nokasaHo B [1], nosie To4e4yHOro 3aps-
43, ABMXKYLLErocs ¢ NOCTOSHHOM CKOPOCTbIO U' B
cucteme otcyeta K', onpegensiercsa ¢popmynamum

. ) Vu' Vr |
E' = E’[T (1—C—2)+?u ][(1—

vu' u' u’ u'?
——2)2 -z A - —2)2 - —2][?"’2 -

[ -

- - Ty, o)
, 1) [WET] )
H =~ +VET:, (30)
C2

3aBmcnMocTb BenmumH (29), (30) ot V gonx-
Ha NPOSIBNATLCS B 3KCMNEPUMEHTE.

N3 BbipaxkeHus (30) cnegyeT, YTO MarHUTHoe
rnosie AO/HXHO cywectsoBaTb B K' B6/11M3K noko-
AWmnxcs 3apsgos. Ero MoxHo 66110 661 06Hapy-
XWTb, Hanpumep, Mo AEUCTBUIO Ha NMPOBOAHMKM
C 2/1IeKTPUYECKUM TOKOM. M3 ypaBHeHus (28) u
ypaBHEHUS HENPEPbLIBHOCTM C/leayeT, YTo MOoKo-
awmncs B cucteme K' npoBoAHMK C MOCTOSIHHbBIM
TOKOM COAEPXWUT 3apsas C NJIOTHOCTbIO

Jj'V

PJ:—E-

- (31)

Ha snemeHT dQ’' TakOro NpoBoOAHMKA B 3/1€K-

TPUYECKOM rone AEeNCTBYeT cuna
E!

dF| = C—2(1 V)dn'. (32)

Ncnonb3ya paseHcTBa (21), (32), nonyyaem

BblpaXkeHne Ana cunel dF’,, AencTBylOLIEN CO

CTOPOHbI MOKOSALWMNXCA 3apsA0B Ha aneMeHT dQ’
NPOBOAHMKA C MNOCTOSAHHLIM TOKOM

v
dF; = — (E'j)da’. (33)
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T 3anuwem ypaBHeHWE AWHAMUKW A1 OAHO-
pOAHOr0 JIMHEMHOro MNpoOBOAHWKA AnuvHOW L,
Maccor m C NOCTOSHHbIM TOKOM I' Haxoasuie-
rocs B 04HOPOAHOM MoJsie, CO34aBAaEMOM MOKO-
AWMMnca 3apsaamu. MoactaBme B ypaBHEHUE
(23) BbipaxeHue (33), noAy4mnm

d mu'
E Vu: urz
J(l -2 =

_V ryr I u’V
=5 @ENL(1-—)

N3 ypaBHeHus (34) cnenyet, B 4YaCTHOCTH,
YTO MepBOHAYasIbHO MOKOMBLUMNCS MPOBOAHUK
noa AEWCTBMEM MNONA Ha4YMHAEeT ABUraTbCa C
YCKOpeHMeM

(34)

du’_ VL' E'T)
dt’ '

mc?

PaccMOTpuMM ABMXKEHUE 3apsSXKEHHOW 4YacTu-
Ubl B MOCTOSIHHbIX W OAHOPOAHbIX 3/EKTpUYe-
CKOM W MarHWTHOM MofsX. TakuMe Mnoss MoryTt
co34aBaTbCA OAHOPOAHbLIMM MPOBOAHMKAMU C
MOCTOSIHHBIM 3M1IEKTPUYECKUM TOKOM M CTauMo-
HapHbIMXW OAHOPOAHbLIMM MOTOKAMU 3apPSKEH-
HbIX YacTuL, ABMXKYLLMXCS B BaKyyMe. Npeano-
JIOXWUM, YTO MMeeTCs OAMH MPOBOAHMK C TOKOM
M OAWH MOTOK CBOBOAHbBIX 3apsXeHHbIX YacTuL,.

B ypaBHeHun gBuxeHus 3apsga (24)
HanpsHKeHHOCTb MarHuTHoro nons H' B pac-
CMaTpMBaeMoOM CJlydae ABMSETCS  CyMMOM
HanpsbkeHHocTer H'; n H', cosnaBaeMbix Mnpo-
BOAHMKOM C TOKOM W MOTOKOM CBOHOAHBLIX 3a-
PSXEHHbIX 4YacTUL, COOTBETCTBEHHO. CornacHo
YpPaBHEHUIO HENPEPbLIBHOCTU AJ151 NPOBOAHMKA C
TOKOM,

divE’ = 0. (35)

CnepoBaTesnibHO, NMPOBOAHMK HE CO34a€eT BO-

Kpyr cebsa anektpuuyeckoe none lpun 3TOM m3

ypasHeHun (28), (31) cnenyeT, 4TO ypaBHEHME
(27) ans nons H', AONXHO MMETb BUA

, 4m
rotH; =?;.

Takmm o06pas3oMm, MPOBOAHUK C MOCTOSAHHbIM
TOKOM CO3[4aeT BOKpYr cebss MarHMTHOe none,
He3aBucsLee oT ckopocTtn V.

BbipaxeHue ana nons H', nonydyaem us
¢dopmynbl (30), ucnonb3ysa TakxXe ypaBHEHME
(28) 1
H, = —{[wE;]+ VET,  (36)

rae u’, - CKOpOCTb MOTOKa CBOGOAHbLIX 3a-
pskeHHbIX Yactuu, E'j - anekTpuyeckoe none,
BOKpPYI Takoro e noToka B cucteme otcyeta K,
roe V=0. N3 ypaBHeHus (28) cnepyeT, 4to

. Vul\ |
E=(1-—"|E;

BbinosiHMB B ypaBHeHun (24) 3aMeHy nepe-

(37)

MEHHOM
) ) Vx'
t' =1 +—
C2

U ncnonb3lys BbipaxeHus (36), (37), nony-
YMM ypaBHEHWE ABUXEHUS B 0ObIYHOM BUAe

d mu* e
M B+ S[wHy, (38
dt’ w2 c
1 - C_z
roe
r I 1 r r * u’
HDZHi—I_E[ulEO]? u :W
1-— 2

CnepoBaTencHo, And KoopAMHaTbl YacTuubl
r' UMEEeT MecTo 3aBMCUMOCTb

r r I * r r r
r' =ry(ry,uy, E' L H,T) .

roe r', - peweHune ypasHeHus (38) c Havasnb-
HbIMW YCNTOBUAMU: Ty = My Hu' = uy, .

PaccmoTpuM, Hanpumep, [ABWXeEHWE 3a-
pS)XeHHOW 4acTuubl B obnactm mexay AByMS
CTauMoOHapHbIMM  MJIOCKUMKU  OOAHOPOAHbIMU
napansesnbHbiIMWU NOTOKaAMW, OAMH U3 KOTOPbIX
ABNSETCS MOCTOSHHbIM 3/1EKTPUYECKMM TOKOM B
NpoBOAHWKE, @ BTOPOM — MOTOKOM CBOBOAHbLIX
3apsKeHHbIX 4yacTtuy. [MycTb npu 3TOM Ha-
npasneHune ocu x' coBnagaeT C HanpaBAeHUsIMN
BEKTOpOB j' 1 u',.

ByaemM nonaratb, 4YTO YyKas3aHHble MOTOKMU
yacTuy 1M BekTop V napannenbHbl MJOCKOCTU
x'y', BbINONHAETCA ycnosue E'<<H’), v npu t'=0
yacTuua MOKOUTCS B Havasne KoopauHaT. B
3TOM c/lyyae npu (=0 Takxe un 1'=0. MNpn Bbl-
NOMHEHUN 3TUX YC/IOBUI pelleHue ypaBHeHus
(38), cornacHo [2, c.83], no3BonseT 3anucaTb

YpaBHEHME TpaeKTopuM 4YacTuubl B cCneayto-
e napameTpunyeckon dopme

, mczE’( i)
x'=——(n— siny),

cHP n n (39)
. mczE’(l )
z' = ———(1— cosn).

eH? 1 (40)

YpaBHeHus (39), (40) aBnsawTCA ypaBHEHNS -
MW UMKIOWAbl — KPUBOW C MPOCTPAHCTBEHHOM
NepnMoANYHOCTbIO B HanpaBfeHUn ocu x' C ne-

proaoM
mc?E’ mc?E,

Vu)
gz
eH;

A =2m —
eH? c?

Tonbko B cny4yae, korga V L u',, pacctosiHne
A’ He 3aBucuT OoT V. MUHMMaNbHOE 3HadeHue
A’ [OCTMraeTca npu CoBMaAeHUU HamnpaBneHUMn
BEKTOpOB u',j' u V. B 3TOM cny4yae B npegene,
koraa V— c, au',—c' noflyyaem

Y mc?Ey, Ao

% . = T’[i = —3

m eH/? 2

rae A, - NPOCTPAHCTBEHHbIN NepUoa Tpaek-
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TOpMU Npu V=0.
Ecnun HanpasneHus
MPOTUBOMOJIOXKHbI  HaMNpaBeHUIo BeKTODa V,

TO Npu V— ¢, M u',—>c' pasHocTb 1-— —‘-'m
n ycnosue E' <<HO He BbIMNOJIHAETCH. TaK L—ITO
B paccMaTpvBaeMOM MNpeaesibHOM cny4dae npu
W3MEHEHMN HanpaB/iEHUA BEKTOPOB u', U j' Ha
MPOTUBOMOJIOXKHOE TPAEKTOPUA YacTULbl YyXe
He uMeeT HOpMYy LUMKIOUALI.

MpeanonoxXuMm, Y4To u; =0uj =0.

To ecTb, yacTvua ABUXETCH B MOCTOSHHOM

OAHOPOAHOM  oOfie, CO34aBaeMOM MOKOSLLN-
Mucsa 3apagamu. N3 ypasHeHus (38) nonyuum
d &'uy
= eE’, (41)
dt’ c?
r *
d &'uy o (42)
dtr’ c2
Mpn stom & =¢&,+ek’z" |, rpe ¢ - Ha-
yanbHas 3Heprusa cBobofHoi yacTuubl. Byaem

rnonaratb, YTO B HauyalbHblA MOMEHT 4acTuua
HaxoAUTCA B Hayane KOOpAMHAT M ABMXKETCSH
napannenbHo OoCU x’ CO CKOpOCTbio u'. Pellas
ypaBHeHue (41), nony4vyaem 3aBUCUMOCTb t'(z).
Mocne 4ero wn3 ypaBHeHuUs (42) nony4yaem
YpaBHEHME TPAaeKTOPUN YaCTULbl

En eEjc
z' = —[c (1-
p Vu, &,
950(1 - c2 )
(43)
Vg,
— ?)x — 1] .

OHo oT/inyaeTcs oT 0bblyHOro [2, ¢.78] Ha-
JIM4yMeM cnaraemsblix, 3aBucsawmx ot V. B cnydae

MasbiX CKOPOCTel, Koraa £, & mc? TpaekTopus

nmeet dopmy napabonbl

r

e Vu,n

EJ

112

Z r2 ( ) "
MpeAnonoxum Tenepb, yTOo l—IaCTVILl,a OBUXET-
CSl C HAYalbHOW CKOPOCTbIO u’ B MOCTOSIHHOM U
O[lHOPO/IHOM MarHuMTHOM none H', OpUeHTUpO-
BaHHOM B HarpaBfieHMn ocu z'. I3 ypaBHeHUs
(28) cneayloT BblpaXXeHUs AN KOMMOHEHT

BekTOopa u* [2, c.79]

uy = ugcos(wt’ + a),

u*

y = —Ugsin(wt’ + a),

Uz = Uzy »

r
i

éc. g ®
rae o =— =u0,uana, -

Mpuuem ug? = ui® + uy
KOOpAMHaTbI

MOCTOAHHbDbIE.

MpocCTpaHCTBEHHbIE

x' = x{ + rsin(wt’ + a),

y' =y§ + rcos(wt’ + a),

BekTopoB u',, j'

r r UznT

z =2zy+ 2T
1- 5

roe
. g'ug B meug (44)
ecH; Vu;, wz
I
by - Ve

TakuM obpasoMm, vactmua ABWXKETCS Mo
BMHTOBOW NWUHUW. [lpn 3TOM paanyc r UWAWH-
ApWNYEeCcKor MNOBEPXHOCTU, MO KOTOpPOM ABW-
XKETCH 4YacTuua 3aBUCUT HE TONIbKO OT BEeSIYMH
HayanbHOW CKOPOCTM u' W ee NpoeKkuumn u', Ha
MJOCKOCTb x', HO U OT CKaJIAPHOIo np0M3Be-

AeHnsa Vu', a cKopocTb aApenda BAoONMb OCK z'
Vu'
nponopumnoHanbHa sennunHe 1 — z

BaTe/bHO, HE OCTAeTCs MOCTOSAHHOMN.

2.2 MexaHuKa

PaccMOTpuM HeKkOTOpble NpPOSIBAEHUS aHU-
30TpONK NpoCTpaHcTBa B cucteme otcyeTta K' B
MEeXaHN4YeCcKnx npoueccax.

PaccMoTpuM aBMXeHMEe YyacTuubl B

CWI0BOM ToOJie  MNeprneHAUKYISPHOM  Ocu
x'. MpeanonoxuMm, 4To B HayallbHbIA MOMEHT

u(0)=0mue(0) =&
(22) nonyumm

n, cneno-

Torpa n3 ypaBHeHUSA

V(e — &)

u, = — =
&' — (- E;:)%

(45)

To ecTb, yacTuLa OTK/IOHSIETCS B Hanpas-
JIeHMN NpOTMBOMONOXHOM BekTopy V, Koraa
€e KMHeTMYyecKasl 3Hepruss pactet m - B Ha-
npaBfeHun BekTopa V, Korga ee KMHETUYeC-
Kasi eHeprmus yMeHbllaeTcs.

N3 BbipaxeHusa (20) BbITEKaeT paBEHCTBO,
CBSi3blBatoLLLee CKOPOCTb YacTuLbl C €e KUHETU-
YECKOWN aHepruen

P 'II\‘;"'?' — .r”?.c,-i

u' = v ’ (46)
g+t - mzr:“?msﬂ{i
OTciopa, Hanpumep, cneayer, u4To Mpw

CcBO60OAHOM BpALIEHMM YrnoBass CKOPOCTb w'
poTaTopa, TO eCTb, MaTepuasibHOM TOYKM Macchbl
m, YAEpXWBAEMOW C MOMOLLbD HEBECOMOro
XECTKOro CTEPXHS Ha NOCTOAHHOM PAacCTOSAHUU
OT LeHTpa BpallEHMs, COCTABUT

cve"? = mict

( m ::mqu {_{_:}_,le) (47)

rae, r' - OJMHa CTEpXHSA, ¢’ - Yrona Mmexay
CTepXXHeM W npoekuuen Bektopa V Ha nno-
CKOCTb BpalleHus, Y’ - yroa mexay naocKoCTbio
BpawleHusa n sektopoM V. MNpun aToM aHeprus &’
yacTULbl OCTAETCHA NOCTOSAHHON. Habnwoaartens,
HaxoAAWMNCca B UEHTpe BpaleHUsi, CMOXET
duKCMpoBaTb 3aBMCUMOCTb Yr/I0BOM CKOPOCTM
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OT yrnos ¢'u @',

®opmyna (46) cnpasennmea, OYEBUAHO, U
ANs CKOPOCTU ABUXEHUS 3apsXXEHHOW YacTuubl
B NMOCTOSHHOM OAHOPOAHOM MarHWTHOM nofe. A
B C/ly4yae ee nJI0CKOro BpalaTtesibHOro ABuxe-
HUa cnpaseanvea u gopmyna (47), B KOTOpoWn
r' cnefyeT NOHMMaTb Kak paanyc-BeKTop, Npo-
BeAEHHbIN OT LEeHTpa BpalleHUsa K JacTtuue, a
¢@'- KaK yron mexay r' v npoekuuen sektopa V
Ha MJIOCKOCTb BpaLLleHUs .

Takme pe3ynbTaTbl AN8 BpallaTesbHOro
ABWXeHns o06ycnoBneHbl TeM, YTO B cCuUcCTeMe
K' Bcneacrtesve aHM30TPONMUM  MPOCTPAHCTBA
YMEHbLUIAETCH KOSIMYECTBO MHTErpasioB ABMXe-
HUSA, N KOMNOHEHTbI M’ 1 M’ MOMEHTa UMMy/bca
He SIBNISOTCA MHTEerpanamu.

2.3 OnTKkKa

PaccMOTpuM HeKkoTOpble ONTUYeckue gsne-
Hus. OnpeaenMm n3MeHeHne HanpasfieHns pac-
NpoOCTpaHeHUs CBeTa Npu nepexone OT CUCTEMDbI
otcyeTta K' k cucteme otcueta K", gBumxyencs
OTHOCKTeNbHO K' C MOCTOSAHHOW CKOpPOCTbIO U',
(aBneHne abeppauun). bygem nonaratb, 4TO
BEKTOp U JIEXWUT B MJOCKOCTM Xy, U ero Ha-
npasJjeHue coBnajaeTt C HanpaBneHmem ocu x"'
cuctembl K". B cucteme otcueta K BBeaem eule
OfIHY [IEKapTOBY CMCTEMY KOOPAWMHAT x,y, z, OCb
Z KOTOpOW coBnajaeT C OCbl Z MMeloLencs-
CUCTEMbI KOOPAMHAT, @ OCb X, OPUEHTUPOBAHA
B HanpasJ/ieHUN BeKTopa U.

Yron abeppaumnu

A0 = 0 —

Scfuf ]

rae 0.y~ Yron Mexay BeKTOpoM ¢’ CKopocTy

cBeTa B cucrteme K' n BeKTopom u', ec“p" - yron
MeXay BEKTOpPOM c¢'' CKOpOCTU CBETa B CUCTEME
K" n Bektopm =v'’, paBHbIM N0 BEIMYMHE CKOPO-
ctn cuctembl K' oTHocuTenbHo cuctembl K", HO
HanpaBf€HHbIM B MPOTMBOMOIOXHYIO CTOPOHY.
Onpeaenvm kocuHyc yrna 0,5, no dopmyne

! I

cu
cosl,,, = —.

cu'

MNepexoasi K NepeMeHHbIM CUCTEMbI OTCYETA
K ¢ nomowbto popmyn (13), nonyumm

2
J(u -V)?2 - I;—Zuzsinzﬂw

u' = )

1—-V?/c?
roe Huv' yron mexay BekTopamu u u V, v
vV
. 1- F{:U::EL-,,
C =c———————,
1-—-V&/c?

roe ch- yros Mexgay Bektopamu ¢ U V, u,
HaKoHel,

CGSHCIHI =

cu=-v)_ uv VZ Gy
c? o ce
= . (48)

V u—VyZ viu?
(I—Fmst’?‘r,.)J( = )’ _ = sin?d,,,

AHanorM4yHoe BblpaxXeHne MMeeT MecTo AN

€0S0..OHo oTnMuaetcs oT (48) 3HaKOM W
TEM, YTO BESIMYUHBLI U N V MEHSAIOTCA MecTamu,

COOTBETCTBEHHC ﬂcp 3aMeHAETCA Ha ch - yron

MeXAy BeKTopaMn cu u, ¢ U, -
TOr0 HaZlo YYECTb, UYTO

~V?cyu, = —V?cu+ (Ve)(Vu),

Ha Cy, V), . Kpome

a2
u C}’l%’l

B pe3synbTate A8 pasHOCTU KOCWUHYCOB

= —u?cu + (uc) (Vu).

yrﬂOB'gcfuj H ec"v” C TOYHOCTbKO A0 BEJINYUH

V u
BTOPOTO MOPAAKA OTHOCHTENBHO H Znony4um

cosl,,,, — oSO, =

clu+V)

u—V
=7| lsi2 >

n“6.,_ [1 +

[

2u—-V)
clu—V|

C

[u(Ve) — V(uc)], (49)

rae 0.,_, - yron Mexay Bektopammcu u - V.
Mpwn Manbix 3Ha4YeHUaX yrna abeppauum Ao

cosf,,, — cosB.,» = A0sinf .. (50)

N3 dopmyn (13) npeobpazoBaHna CKOPOCTU

V __u
cneayert, uTo B nepBoM nNpubaxeHnn no 17
u-V~u, a V-urv'  (51)

N B HyNeBOM NpubnmxeHum c' = c.
Moacrasue (50) B dopmyny (49) n yunThbl-

Bas (51), nonyuum crepyloulee BbipaxeHue
ana A6
16 *u,"_6| 1+c(u+V)
= —5In LI - =
c cv c?
Zv!!
+ - u(Ve) —Viuc)|.
Sorsing R0V —V @Al (o,

B nocnepgHem cnaraemom B paBeHcTBe (52)
COOEPXUTCSA CKansipHOe Mpou3BeneHne BeKTO-
pa v"” Ha ABOMHOE BEKTOpPHOE MpousBeaeHue.
BbINOMHMB B HEM LMKJIMYECKYIO MepecTaHOBKY
N 3aMeHMB € Ha C'', Nonyuymm

HAYYHbI/ OBO3PEBATESb ¢« 12(48) / 2014



OU3UKA

u' clu+V)
A6 = ?smﬁc--vn T
+2[v c ][uV}. (53)
c3 v sind

Mpu 3TOM B NepBOM MpUBANXKEHUM, Cornac-
Ho (53),
r

A6 L 6
== sinf o,

YTO COBMAJAET C OObIYHBLIM BbIpaXXeHUEM ANS
yrna abeppaunmn [2, c.28].

Bo BTOopoM npubamxeHun, cornacHo (53),
NosIBMSIETCSA 3aBMCUMMOCTb AO OT ckopocTen V u
u cuctem otcyeta K' n K" oTHocutensHo K.

OtmeTum, uTo NpUsinBe.,» = 0 yron A6 He
obpawaetcs Hynb. Takas cuTyaums obycnos-
fleHa TeM, 4yTo, cornacHo (13), BekTtopa u' u
v" KONNMHeapHbl TO/IbKO B NepPBOM Npubnanxe-
HUKW. WcknoueHneM sBnsieTca criy4van, Koraa
KOJI/IMHeapHbl BekTopa u u V. B 3TOM cnydae

OCb KOOPAMHAT x, COBMELLAeTcs C OCbio X, a
Vy=u, =0. Torna, OYEeBMAHO, AOMKHO 6bITb

A0=0 npw SInB.,» = 0, yTo cornacyetcs c dop-

mynomn (53).

OnpepenuM paeneHne CcBeTa Ha ABWU-
Xyleecs 3epkano B cucteme K'. [ns cunebl
F =%

T4’ wm3(12) n (18) nmeem

E
ro_ r_ y
= b by J1-VZ/c?
o (54)
J1—=V?2/c?
OTcropa
(55)

»

roe x- yron mexay sektopamu F un V. no-
Waab NNOCKOCTU NepneHAnKynspHon K F Toxe
npeobpasyetca no dopmyne (55), a naBneHne
WHBapPMaHTHO.

C nomouwbtlo npeobpasosaHuin (12), ncxoas
N3 MHBapuaHTHOCTM ¢hasbl, Nony4ymm npeobpa-
30BaHWe 4acToThl

Vk

1__
r C

v v1/1 —yz/ez’

roe k — eANHNYHDBIN BEKTOP B HanpaB/1E€HUN
nsnydyeHna B cucrteme K. BbipaxeHue ansa

(56)

3Heprum &' n mMmnynbca p’ GOTOHOB B CUCTEME

K' HaxoanM, ncnonb3ys npeobpasoBaHusa (18),

(14), (17). Npwn 3tom B (14) nonaraem u=c. B
pe3yfnbTaTe Nojyyaem

L YL R

N - 67

roe h - noctosHHas [naHka, k' - eawn-

HWYHbIN BEKTOp B HanpaB/IEeHUM M3Jy4YeHus B

cucteme K'.
Ncxops w3 dopmynel (57), onpegennm aas-

rr "
nenune ceeta P B cucteme K", rae 3epkano

MOKOUTCA
rr

c
P = 2u" —hv" cos?f". (58)
c

3aecb " - NIOTHOCTb (POTOHOB, ¢'" - CKO-

pocTb cBeTa B K", ﬁ” - yron nageHus.

MycTb N - eAWHWYHbIA BEKTOP HOpManu K
NOBEPXHOCTM 3epkKana B cucteme otcyeta K.
Mpn 3TOM MMeeT MecTo paBeHCTBO

(nr) =0, (59)

rae r — paguyc-BeKTop, siexalimin B naocKo-

CcTn 3epkana. MNepenaa B paseHcTtBe (59) k

KoopAMHaTaM BeKTopa F B cucteme otcyeta K",
nosy4mm

ne/1—=V2/c2x" +n,y" +nz" = 0.

To ecTb, BEKTOD C KOOpAMHATaMMn
no__ w2 2 no__ no__
Ny =n,/1-V2%/c*, Ny =ny N, =n,

ABNAETCA HOPpMa/siblO K MOBEPXHOCTU 3€pPKa-
na B cucteme otcdyeta K'. YuuTbiBas 370
O6CTOF|TeJ'IbCTBO, BblpaXXeHne Agnda aaBneHus

P B cucteme otcyeTa K nonydaem m3s (58), mc-
nonb3ysa npeobpasosaHusa (12-15), (56). OHo
mmeeT 06bluHbIN BUA [3]

(cosf — u,/c)?

1— uz/c?

P =P" = 2uhv , (60)

raAe u, - HOpMasnbHas K NMOBEPXHOCTU 3epKa-
Na coCTaBnsioWas ero CKOpoCTw.
MNpn nepexoae K NepeMeHHbIM cucTeMbl K'

r r I
cneayert yyecTb, uto ans komnoneHtNy, Ny, N;
HOPManu K MOBEPXHOCTM 3epkana B K' MOXHO
3anmcaTtb popMvay

N!Z
X
1-V?2/c?
BbiTeKawowyw mn3 pasBeHcTBa (59).
KBaapaT HopManu

1-V?%/c?
ve 7
1—C—251n;(

+Nj2+ N2 =1,

Toraa
N!Z —

roe y- yron Mexay HopMmanbl U 0oCbl X'
YuntbiBas 3T0 M nepexoas B BbipaxkxeHuun (60)
K MepeMeHHbIM cucTeMbl oTcyeTa K',
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nosly4Ymm

r ) !

P = 20 S b [cosf — (1 + L)
= 20 by [eosf ~ 2 (14 U]

Zu;lz
Cz

x{1+55[ +(Vn')? — (ul, +

211—1

+Vn') ]}, (61)

rae N’ - eAVHWYHbLIA BEKTOP HOpManu K Mno-
BEpPXHOCTU 3epKana.

MNpounsseneHue u'c’ paBHO umncny (OTOHOB,
n3nyyaembix B eAWHMUY BpeMeHu. MNpeanoso-
XXMM, 4YTO B 3KCMNEpPUMEHTe HarnpaBfeHMe pac-

MPOCTPaHEHMs CBETa U3MEHSIKOT Tak, uTo ' He

MeHseTcs. MNycTb Npu 3ToM BennuuHa u'c’ n Bce
ApYyrvMe BEeSIMYMHbI, BXOASILME B Bblpa)KeHue

(61), Toxxe He MeHsitoTca. Toraa W3MeHeHue
V_ u

AaB/1IEHNA B NEpPBOM I'IpVI6J'IM)KeHVIM no ; H c

CJ

AP = —4hv'pu'uy — VAK cosf’, (62)
e

roe Ak’ - vamenenne sexTopa k'

BenunuunHa addekrta Jonnnepa B cucteme K'
TOXe A0/KHa 3aBuceTb oT V. B oblieM cnydae,
Koraa M WUCTOYHMK W HabnogaTenb ABUXYTCS,
MMEEeT MeCTO 3aBMCUMOCTb [1]

B JA —Vu/c?)? —ut/c?
e T T Wk e — v,/
1—u,k'/c —Vul/c?
X
J@ —vVul/c?)? —u/c?

roe VH - 4acCToTa UCTOYHWMKA B COMYTCTBYHO-

(63)

Vy »

wen cucreme otcyeta,U,; HU,, - ckopoctn B
cucteme K ucrtoyHmka u Habnwgatenss CooT-
BETCTBEHHO.

B vacTtHoCTW, ana nonepedyHoro addekTa
[Jonnnepa, nonaras, 4to Habnwpatenb NOKoO-
WTCS, NOSYUYUM

B v/ (1 =V, /c?)? — ul?/c?
Va 1-vu,/c?

(64)

2.4 PenatuBucrckue acddekTtbl

MNpeobpasoBaHusa (12), kak cnepyetr wu3
BbILLEN3NOXEHHOIO, BbITEKAKT U3 YypaBHEHUN
DNHWTEeNnHa ansa cuctem otcyeta K' n K. 370, B
YaCTHOCTMU, MO3BOJISET CUMUTATb, YTO U3BECTHbIE
3(pdeKTbl COKpalleHUs 3TasioHOB A/IMHbLI U 3a-
MeaneHuns xoaa 4acoB 06ycnoBneHbl ABUXEHN-
€M CUCTeMbl OTCcYeTa BO BceneHHOM 1 ABNAOTCA
cnencTBUEM YpaBHEHUN DNHLWITENHaA.

N3mMeHeHue BpEMEHHbIX " npo-
CTPAHCTBEHHbLIX WHTEpBasoOB nMNpu nepexone
oT cuctembl otcdeTa K' Kk cucrteme otcyerta K",

ABuxyliencs otHocuTenbHo K' ¢ mMOCTOSSHHOWM
CKOpOCTbIO U' onpepensetcs popmynamm [1]

vu' u'?
t" = \/(1 - )zt (65)
Ana BpeMEHHbIX MHTEPBAJZIOB U
r L!
L"= vu' ule (66)
\](1 -2l =

ONS NPOCTPAHCTBEHHbIX MHTEPBANOB.

OnpenenuMM 3aBUCUMOCTb WHEPTHOW Macchl
yacTuubl OT CKOpOCTM B cucteme otcyeta K'.
ByaeM nonaratb, UTO OT/IMYHA OT HYNSA TONbKO
OlHa KOMMOHEHTa cuibl F', U B HayasbHbIN
MOMEHT BpEMEHW 4acTuua nokoutcsd. Toraa
ABWXeHne byaeT O4HOMEpPHbIM MNapasnnesibHbIM
ocun x'. U3 ypaBHeHuUs (23) AMHaMUKK YacTuLbl
Noay4nM

i
(- Lo -y
BennunHa
o m 67)
" e

aBnseTcsa KoadpduumMeHToM NponopLUMOHanb-
HOCTU cufbl yCcKopeHuto. CnegoBaTesibHO, Npwu
BbICOKMX CKOPOCTSX €e, KaK U UHEPTHYI0 Maccy
m B HEepensaTUBUCTCKOM MNPUBANXKEHUN, MOXHO
cynTaTb MEPON MHEPTHOCTU Tena.

3aBMCMMOCTb m, OT u', MUMEET MUHUMYM MpWU

vV
1-V2%/c?

r
Uyo =

3TO 3HAYMT, YTO NpU yckopeHun oT U, = 0

A0 Uy = Uyp BENNYMHA m, YMEeHbluaeTcs OoT
m; = m ao
V2 BX
Mig —m(l—c—g) 2,

OTMETUM, UTO MpU U; = Uy YACTULA MOKO-
nTCca B cucreme otcyerta K.

Mpn ¥ — ¢ MUHUManNbHOe 3HayeHue my; —* 0,
@ COOTBETCTBYlOLlEE 3HAYeHWe CKOpOCTHU

uj’co — —oo, CornacHo dopmyne (15), npwm
8' = m abconoTHas BeNMUMHA CKOPOCTM CBETa

¢’ = oo npu V—c. To ecTb, NpeaenbHbIM 3Haye-
HMEM CKOpPOCTM 4YacCTuLbl B 3TOM HanpaBieHUU
ABNseTcs — .

AHM30TpONUS MpOCTpaHCTBa B CUCTEME OT-
cueta K' aHanorn4yHo nposasnseTcsa u B addek-
TaX U3MEHEHNS NEPNOAOB ABMXKYLLMXCS YAaCOB U
pa3MepoB ABMXYLWKNXCcS Ten. U3 dopmynel (65)
cnepyeTt, YTO NpY ABUXEHUW YacoB B Hanpas-
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NeHnn napanneabHoOM OCuU X' MakcuMmanbHoe
3Ha4YeHhe BPEMEHHOIo MHTEpPBAJia
t!
VZ
1-a
c

ty =

r o __ I
pocturaetca npu Uy = Uy . Mpn yckope-

HUM YacTuubl oT Uy = 0 go Uy = Uyo xo0A YacoB
yCKOpsieTCsl, Nepnos yMeHbluaeTcs.

M3 d¢opmynbl (66) cnepgyer, 4TO Npo-
CTPaHCTBEHHbIA WHTepBan L" 6yger wumeTtb
MWUHMManbHOE 3Ha4YeHne

r _ ! o

npu Uy = Uy To ecTb, Npu Takoi
CKOpPOCTU ABMXYLUMACA B cucteme otcyeta K'
3TajJloH AJ/IMHbI MMeeT MaKCMMallbHbIi pa3Mmep.

Mpv yCKOpeHun oT ul = 0 [0 Uy = Uy 3STasIOH
AJNIMHbI YANUHSETCS.

Takum o6pa3oM, B COOTBETCTBMWU C Bbllle-
N3JT0XXEHHbIM BCE TPU pacCMOTPEHHbIX 3ddekTa
UMEIT HEPENSATUBUCTCKUIA XapaKTeEp U HEe Co-
rnacyrTcs C MPUHLUMOM OTHOCUTETbHOCTMU.

3. 3aknouyeHue

Mcxoass w©3  BbIWEW3NOXEHHONO, MOXHO
coenaTb 3aK/IlOYEeHME O TOM, 4YTO W3BECTHbIE
addekTbl 3amMeaneHus BPEMEHW WU CcoKpalle-
HUA ANVHBI TeN B ABWXYyWeENca Bo BceneHHon
CUCTEME OTCYeTa MOXHO paccMaTpuBaTb Kak
ewe Oo4HO [A0Ka3aTesbCTBO CnpaBeaIMBOCTH
ypaBHEHUN DiHWTEeNnHa. [lpn 3TOM, OAHAaKo,
BO3HMKAaeT NpPOTMBOPEUME C MPUHLNIMOM OTHO-
CUTENBHOCTW.

OddekT 3amennieHns BpeMEHU MNpoBepsics
KaK B 3KCMepuUMeHTax C YNbTPapensiTUBUCTCKN-
MM pacnagatouwmmucs yactmuamm [4,5], Tak u B
3KCMepmMMeHTax No U3MEPEHUIO CABUIa YacTOoThl,
obycnoBneHHoro nonepeyHsiM addexkTom on-
nnepa [6-8]. B akcnepnMeHTax C NonepeyHbIM
addekToM [onnnepa UCTOYHUKAMU U3JTYUYEHUS
ABMSIOTCA 6bICTPO ABMXKYLLMECS YacTuLbl, Npo-
weawmne (GUKCUPOBAHHYK pPa3HOCTb MOTEHUM-
anoB n obnagawolme COOTBETCTBYIOLWEN 3TOM
pa3HOCTU MOTEHUMANOB 3Hepruen ¢'. MNpu aToM
onpenenseTcs 3aBMCUMOCTb CABUIa YacCTOThbl HE
OT CKOPOCTM YacTuubl, a OT ee aHepruun. Gopmy-
na (64) npnsa nonepeyHoro addekrTa Jonnsepa c
YUYETOM BbIpa)XeHUsa AN SHEPrnn nanydatoLlemn
yacTmubl npnobpeTaeT BUA

2
y _ meTyy
- .
EF
CnepoBaTenlbHO, YKas3aHHble 3KCMepuMeH-

Tbl, HECMOTPS Ha OYeHb BbLICOKYI TOYHOCTb
akcnepmMmeHTa [8], He no3BONSAKT caenartb

BbI6GOp MexXay MPUHLMMNOM OTHOCUTENbHOCTU U
W310XXEHHbIMW Bblle pe3ynbTaTamMun, Hecorna-
CYHOLWMMUCS C OTUM NPUHLMMIOM.
DKCNepuUMEHTbl C YNbTPapensaTMBUCTCKUMMU
pacnagalowmMMncs Yactmuamm, Kak nokasaHo B
[1], no3BonsAOT caenaTtb Takolh BbI6Op.
OTMeTMM TakxXe, 4To nNpu HabaeHnn NoKo-
awmmcsa HabnwgateneMm onNnTMYECKOro curHana,
NpUXoasaLWero oT ABMXYLLErocs WCTOYHMKA,
JaXxe, Korga M3BeCTHa CKOPOCTb, @ He 3Heprus
M3ny4darowen yactuubl, 3asmcawmn ot V casur
yacToTbl BecbMa Man. CornacHo (63), aTo Benu-

Vit o
YMHa nopsaka [ 2 ) ONs nonepeyvHoro ad-

¢ekTa fJonnnepa v nopsaka (u, k" )(Vu,)/c?

npun u k' = 0.

MpsaAMbIM NoOATBEPXAEHWUEM CMpaBeaIMBOCTHU
MpUHUMMNA OTHOCUTENbHOCTM Moran 6bl cny-
XXUTb ONTUYECKME SKCMEepPUMEHTbl COBPEMEHHbIE
aHanoru onbita MankenbcoHa. HO nx TOYHOCTb
HepocTaTo4vHa.

Mockonbky B cucteMe oTcyeTta K' Bpems 1',
CBsA3aHHOe c BpeMeHeM t B K npeobpa3soBaHuemM
JlopeHua, oTnnyaetca oT BpeMenu t', dwury-
pupylouwiero B npeobpasoBaHum (12), TONbKO
CUHXpOHU3aumen, To nwbble 3KCNepUMeEHTHI
Mo onpeaeneHnto BpeMeHM PpacnpoCTpaHeHus
cBeTa Mo 3aMKHYTOMY KOHTYpy, B TOM uucrne
M onbIT MalkenbCcoHa, AO/KHbI AaBaTb pe3y/ib-
TaTbl, COOTBETCTBYylOWME npeobpa3oBaHmsaM
JlopeHua, ToO ecTb — cornacyrwmecs C NpuH-
LMMOM OTHOCUTENbHOCTH.

Kak nokazaHo B pabote [1], TO4YHOCTb
akcnepuMmeHTa YemnHu, Wzsaaka, Kana [9],
cynTaBLierocs Hanmbonee TOUHbIM Cpean aKcne-
PUMEHTOB NO OBHapyXeHUo Tak Ha3blBAEMOro
"sacpupHoro Betpa" [7], ToXe HefOCTaTOYHA ANns
obHapy»xeHus Takoro adgdekTa. B aToM 3kcne-
pUMEHTE UCTOYHWUK U MOrN0TUTENb ABUXYTCS MO
OKPY>XHOCTM, HaxoasCb Ha MPOTUBOMOJIOXHbIX
KOHUax ee anameTpa. MNpun 3TOM B COOTBETCTBUMU
c dopmynon (63) caBUr 4acToTbl — BeaM4YMHa

u, v
YeT BEPTOro NMopsiAka OTHOCUTENbHO H |
Ecnn 6bl MCTOYHMK M MOrIOTUTENbL pacrnosa-
raJnCb Ha OKPYXHOCTW MOA YrjiioM, OTaM4ato-
WKMMCS OT m U OT HyJI Ha BEINUYMHY nopsiaka
€AMHULbI, TO OTHOCUTENIbHOE CMEeLLEHNE YacTo-
Tbl 661710 6bI TPETLEIO MOPsika MasioCTU U MO0
6bITb 0O6HapyXeHO.

Takum 06pa3oM, 3aBMCUMOCTb OT CKOPOCTMU
OBUXEHNST CUCTeMbl OTCYeTa BO BceneHHow
AO/DKHA nNposABASTbCS B psige  (puUanMyeckux
3¢deKTOB, B TOM YMC/IE — B HEKOTOPbLIX pens-
TUBUCTCKMX addekTax. HabnogeHne ston 3a-
BMCMMOCTM BO3MOXHO Ha COBPEMEHHOM YpOBHE
pa3BUTUA TEXHWKW, B YACTHOCTM, B CUCTEME
OTCYeTa, CBA3aHHOM C 3eM/1eEN. m

HAYYHbI/ OBO3PEBATESb ¢« 12(48) / 2014



DPUSUKA

Bbu6nuorpacdunuyecknin CNUCOK:

1. BA.Bpyk. ®usuyeckas Heakeusa/1eHMHOCMb cucmem omcyemd, 08UNCYWUXCS C NOCMOSAHHbIMU CKOpocmaAMU 80 BceaerHoll
// HayuHwlii 0603pesamens, N9, c.44, 2013.

2. J1.[.J/landay u E.M./lugpwuy. "Teopus noasa". Hayka. 1988.

3. A.Einstein. Zur Elektrodinamik bewegter Korper // Ann. d. Phys., t.17, s.891, 1905.

4. BA.Anewkesuy. O npenodasaHuu cneyuaabHol meopuu 0MHOCUMEeAbHOCMU HA OCHO8E COBPEMEHHbIX SKCNepuUMeHmab-
Hbix daHHbIX // Yenexu gpusuueckux Hayk, m.182, ¢.1301, 2012.

5.].Bailey et. al. Measurements of relativistic time dilatation for positive and negative muons in a circular orbit // Nature, v.268,
p.301,1977.

6. H.E.lves, G.R.Stilwell. Experimental study of the rate of moving atomic clock // Journal of the Optical Society of America, v.28,
p.215,1938.

7. YU.@Ppankgpypm, A.M.Ppenk. "Onmuka deusxcyujucst mea”, c.111. Hayka. 1972.

8. B.Botermann et. al. Test of Time Dilation Using Stored +Li Ions as Clocks at Relativistic Speed // Physical Review Letters, v.113,
p.120405, 2014.

9. D.C.Champney, G.PIsaac, M.Khan. An aether drift experiment based on the Mossbauer effekt // Phys. Letters, N7, p.241, 1963.

HAYYHbI/ OBO3PEBATESb ¢« 12(48) / 2014



OU3UKA

3aKOH NPEepPbIBUCTOr0 YCKOPEHUS

EBrenuit Bagumosuy 3A[JOPOXHbIU
WHXXEHep, Npenogasatenb

MoBbilIeHNEe CKOPOCTH

YT06bl 3aNyCTUTb CNYTHUK Ha OKONI03EMHYIO
opbuTy, pakeTa A0IXKHA pa3BUTb CKOPOCTb OKO-
no 8 km/cek. YTtobbl AOCTUIHYTb TaKOM CKOPO-
CTM, HeobxoAMMO pa3BUTb AOCTAaTOYHO 60b-
LOe YyCKOpeHMue.

Mocne BKAKOYEHMS paKeTHOro Asuratens,
Korga pakeTa-HOCUTENb HAYMHAET pa3roHSATb-
CSl, HauyMHaeT pacTu yckopeHue. Ha uenose-
Ka Maccorm m B KOCMMYECKOM Kopabne 6yayt
OEeNCcTBOBaTb ABE CWJ/bl: Cuna Taxectn mg (g
— yckopeHune cBobofHOro nageHuns y noBepx-
HocTh 3emnm, 9,8 M/C?) n cnna peakumm onopsl
N (Puc.1).

Tak Kak yCKOpeHue pakeTbl a HanpaB/eHOo
BBEpX, TO npeobnagatowen okasbiBaeTca cuna
peakuun onopbl: N > mg. /Ix paBHOAENCTBYO-
was F = N — mg no BTOPOMY 3aKOHY HbIOTOHa
paBHa NpoOU3BEeAEHNID MacChbl Ha YCKOpPEHMe:

N—mg=ma,

OTtkyna:
N=mg+ma.

Bec kocmMoHaBTa P no TpeTbeMy 3aKOHY
HblOTOHa paBeH No BennunHe cune peakumm N,
no3TOMY:

P=mg+ma=m(g+a). (1)

[o cTapTa pakeTbl BeC KOCMOHaBTa 6bin1 pa-
BEH cuse TaXecTn mg. Tenepb, Kak 3T0 BUAHO
M3 nocnegHero paBeHCTBa, €ro BecC yBenmuusi-
CSl, MPEBLICUB CUNY TAXECTU Ha BESIMYMHY ma.

Yenoseyecknin opraHmusMm mMMeeT OrpaHunydeH-
Hblé BO3MOXHOCTM MO OTHOLUEHWUIO K neperpys-
KaM. Hanpumep, oTeyeCTBEHHbIE NUI0TUPYEMbIE
pakeTbl UMEeT MaKCUMasbHYIO neperpysKy npu
BbiBeAEHMN 00 4g. (XapaKTepUCTUKN «3EeHUT-
3SLB»(J11)).

N nonyvaetcsa, 4to, C OAHON CTOPOHbLI A4
YMEeHbLUEeHNS pa3MepoB M MacCbl HOCUTENA He-
06xX04MMO KakK MOXHO bbiCTpee pasorHaTb pa-
KeTy, T.e. nNpuaaTb el Kak MOoXHo 6onbluee
YyCKOpeHue, HO C ApYyron CTOpPOHbI, Ans obuTae-
MbIX PaKeT BaXHbIM OrpaHUYEHUEM YCKOpPEHUS
ABNSAKTCA Neperpy3kn Ha KOCMOHABTOB.

MoatoMy KO3 DMUMEHT NONE3HOIo AENCTBUS
npu 3anycke obutaembiX paKeT 4ype3BblivalHO
HU3KKUN. YTO BNAHO, Hanpumep, n3 Tabnnubl 1
(n2).

Ta6nunua 1 - CpaBHUTENIbHbIE XapPaKTEePUCTUKM pa-

. KeT-HocuTenemn
H- pr— —
. CrapTtoBas Macca pa-
mg KeTbl-HOCUTEnNs, T 687 628
Macca nonesHoro rpy-
— 3a Npwv BblBEAEHUW, T!
P - Ha HU3KYIO OKOMO-
PucyHok 1 3eMHYI0 0p6uTy 19,8 13,1

HAYYHbI/ OBO3PEBATESb ¢« 12(48) / 2014



DPUSUKA

" TIpK KOCMWYECKOM MOJIETE BAUSIHUE YCKOpE-
HMsA HabnpaeTcsa, npexae Bcero, npu crapre,
Korga kopabnb 6bicTpo HabupaeT ckopocTb. B
3TOT Nepuoj Ha KOCMOHaBTa AeNCTBYeT ycKope-
HWe, BeIMYNHA KOTOPOro U3MEHSETCS, CKaXeM,
ot 1g no 4 g. ipyrumMmu cnosamu, BeC KOCMOHaB-
Ta BO BpeMs 3anycka kKopabns kak 6bl yBennun-
BaeTCH B YeTblpe pa3a. Ho 3aMedeHo, 4ToO Koraa
nepeas CTyneHb npekpawaet paboTy, yckope-
HWe najgaeT A0 MUHUMasIbHbIX 3Ha4YeHW, nepe-
rPY3KM CHMMAKTCA C KOCMOHaBTOB. DTO MOXHO
MOHSATb, €C/IN BEPHYTbCSA K popmyne (1):

P=mg+ma=m(g+a).

Tonpn a=0 P =mg

Ho BOT BKAtO4aeTcs B paboTy 2- CTyneHb, U
YCKOpEeHMe HauyMHaeT pacTu, NMpornopumnmoHanb-
HO HauyMHaeT pacTu neperpyska, Ho Kak 6bl C
MUHUMaNbHbIX 3Ha4YeHWn. A BOT CKOPOCTb Mpw
OoTAEeNeHUN NepBOM CTYMEHU MNagaeT He3Ha4u-
TenbHO. PakeTa HekoTopoe BpeMs ABUXETCSH
no uHepumn. U npmn BkntoyeHun B paboty 2-i
CTYNEHW pakeTbl CKOPOCTb NpOoAo/KaeT pacTtu,
HO CO 3HA4YeHWN, Ha KOTOPbIX NPUBAN3UTENBHO
3aKoH4YunIa ceoto paboTty 1-a CTyneHb.

MpuMep U3MEHEeHUs  CKOpPOCTU  paKeTbl
«PeltHboTEe» B cooTBeTCTBMKM C paboTon cTyne-
Hel pakeTbl MOXHO yBMAETb M3 rpaduka Puc2
(Nn3).

MfCEN

TenbHO. M 3aTeM, C MOMeHTa BKKYEHUS OBU-
ratens cneaymlowen CTyrneHu, HauMHaeT CHOBa
pacTu.

B Takol xxe Mepe, Kak U Ha KOCMOHaBTa, nepe-
rpyska AencTByeT W Ha KoCcMumyeckui kopabnb.
T.e. Npn OOCTUXEHUN YCKOPEHUS, CKaxeMm, B 4
g Macca pakeTbl ToXe Kak 6bl Bo3pacTaeT B
4 pasa. N pakeTHOMY ABuratesntd NpuUxoamuTcs
npeoaonesaTb 3Ty AOMOJHUTENBHYIO Harpysky.
Ho npu npekpaweHun yCKopeHus neperpyska
CHMMaeTcs. Bknovaetca B paboTy cneaytowias
CTyNeHb pakeTbl. HauMHaeT pacTn ycKopeHue u
HayMHaeT pacTu neperpyska, HO Kak 6bl C MU-
HUMabHbIX 3HAYEHWN.

Ha pwuc.3 nokasaH BblYUCAEHHbIN OH
BbpayHOM rpadunk yCKOpPEHUN TpexcTyrneH4yaTo-
ro KocMmmyeckoro kopabns, cnocobHOro BbINTH
Ha opbuty cnyTHuka 3emnn.(J13)

N3 rpadvka Mbl BUAMM, KakK CKaukamu m3-
MeHseTCca ycKkopeHue (M, COOTBETCTBEHHO, Mne-
perpy3ku) B 3aBMCUMOCTU OT pexuma paboThbl
CTyneHen pakeTbl, a BOT CKOPOCTb pacTeT Ao-
CTaTOMHO paBHOMepHO. T.e. Noay4vaeTcsd, 4To
Npun pocTe YyCKOPEHUS, NpONopUMOHanbHO pac-
TeT NpOTUBOAENCTBYlOWAA cunia, T.e. nepe-
rpyska. Ho ecnn B Kakon-TO MOMEHT BpeMeHu
yCKOpeHue nagaeT noyYTu A0 HOMSA U 3aTeM CHO-
Ba HauWHaeT pacTu, neperpyska Toxe najaeT
NpoONOpLUMNOHANbHO YCKOPEHUIO MOYTU A0 HOMS.

A BOT CKOpPOCTb, 4TO

]

WMHTEpEeCcHO, nagaeT npu

4 3TOM HE3HA4YUTENIbHO,

7 ecnn BpeMsi Mexay rnpe-

cmynens | KpalleHNeM YCKOpPEHUS

nocneaywouwmMMm  BO3-

| V "
pacTaHWeM  YCKOpPeHMs

111

€I

Mano. 34ecb MMeeT 3Ha-

YyeHWe WHepuusa, npu-

obpeTeHHas pakeTon.

-8 CaTyTIENS

3HaAYNT MOXHO OrpaHu-

ynmBaTb Meperpysky, a,

COOTBETCTBEHHO, W 3a-

TpaTbl Ha ee npeogone-

A I-a coyne e

HWEe, 3a C4eT nepumoaun-

[T 11

yeckoro orpaHnyeHuns

YCKOPEHUSI, HE MeHsas

L L]

TEHAEHUMN POCTa CKO-

Bpema nossmo, cex

PUCYHOK 2 -JleTHble XapaKTEPUCTUKMU pakeTbl «PeliH60Te». CkOpoCcTHu
AaHbl B M/cek. FopeHue B ABUraTtene nocneaHen CTyneHun npekpaiwjaer-
cA yepes 25,5 cekyHA nocre ctapta pakeTbl

Mpn nepexoae paboTbl AgBuraTenen ¢ ogHoOM
CTYNEeHU Ha APYryl CKOPOCTb NafaeT He3Hauu-
Ta6bnuua 2

678 BION 1214561718 19202 22234285

pOCTW paKkeThbl.
B Tabn. 2 (J14,515)
npeacTaBneHbl TUNNY-
Hble 3Ha4YeHunsa noTepb
ONs pakeTbl-HOCUTENS
SaturnV npuvMeHUTeNbHO K TpaeKTopuu noneta
Ha JlyHy.Kak BngHo n3 tabnunubl 2, rpasmutaum-

MepBas 3660 1220
BTopas 4725 335
TpeTbs 4120 122

46 0
0 183
0 4,5

HAYYHbI/ OBO3PEBATESb ¢« 12(48) / 2014



OU3UKA

LI LT 1 I
e R
==CKopocmt f'"‘r

*

Yexopenue, e 7

= g

g L

} g

g-l-nc Exb 2-8 CIMyTEH,

‘i + Y. I ] 3-A cmynexy

1
'rE 1 T 2!
7 30 60 120 180 240 300

Bpemna, cen

PucyHok 3

OHHasa cocTaBnswwas sBaseTca Haubonbluen
B obwen BenmumHe noTepb. YMeHbllas 3Ty CO-
CTaBASIOLWYH0, Mbl MOJTYYMM BbINTPbILW B 3Hepre-
TUYECKMX 3aTpaTax.

Ncxoas u3 BbleCKa3aHHOro, MOXHO BblBe-
CTW cneayoLyo 3aKOHOMEPHOCTb:

OrpaHu4yeHMe 3Ha4YUTENbHO BO3pacTalLle-
ro YyCKOpeHus Tena no abconoTHON Bennyu-
HE C MNOoCieaAylWmnM pPe3KNUM CHUXEHUMEM €ero
A0 BO3MOXHO MasnblX BEJIMUMH U MOCieanyto-
Lee BO3pacCTaHMe A0 BEJINYMHBI OrpaHUYEHUSs
— MPOMOpPLUMOHaNbHO OrpaHNYMBAET MPOTUBO-
aencreyowyto cuny(neperpysky), a, COOTBET-
CTBEHHO, W 3aTpayMBaAEMYI0 3HEPrui0 Ha ee
npeoaosieHMe, HO He MeHSIeT TEHAEHUMIO U3-
MEHEHMsI CKOPOCTU MpWU YC/IOBUM, YTO TENO 3a
BpPeMSl poCTa YCKOpeHUs npuobpeno AocraTou-
HYIO WMHEpPLUMIO, MO3BOMSOLWY CYyLWEeCTBEHHO
HEe W3MEeHSITb 3HayeHue CKOpPOCTM 3a BpeMs C
MOMEHTa OrpaHUYEHNsT YCKOPEHUS A0 MOMEHTa
Hayasna pocTa YCKOpeHUS.

Mpw orpaHNYeHUN pocTa YCKOPEHUS Mbl 3Ha-
UMTENIbHO BbIUFPbIBAaEM B OrpaHMUYEHMU pOCTa
neperpysku, 4YTO BaXHO A/ 340pPOBbs KOC-
MOHABTOB, HO M MOJIYyYNUM BbIUIPbIW B YMEHb-
LWEeHNUM pacxoda TOMMBaA 3a CYET yMeHblue-
HUA MPOTUBOAENCTBYOWEN cunbl.HO, ¢ apyromn
CTOPOHbI, B 3TOM C/ly4ae MOXHO YyBEINUYMBaTb
yCKOpeHue 6oniee 3Ha4YNTENbHO N BPEMS A0CTU-
XXEHUS YPOBHS OrpaHuMyeHuss 6yaeT MeHblue.
Hanpumep, 3a cyeT ncnosab3oBaHMs 6onee Ka-
JNIOPUMAHOIO TOMJINBA, YBENMYEHUS CKOPOCTU UC-
TeYyeHus rasoBol CTpyu M3 conna...

Opyron cnyyai, korga Heob6xoammo 60poTb-

ca ¢ 6onbwMMKM neperpyskaMm — npu KaTa-
nynbTUpoBaHun. Bblbpoc kpecna ¢ NETYMKOM
MPOUCXOAUT B pe3yfbTaTe nogpbiBa nupona-
TpoHa B CcTpensioweM MexaHusme. [lpu Bbl-
bpoce kpecna 3 KabuHbl NETYMK MOXET UCMbI-
TbiBaTb OrpoOMHble neperpy3ku(go 15-20 g B
TeueHue 0,15—0,2 c). MNpn 3TOM NETUYNK MOXET
MONy4YnTb CEpPbE3Hble TpaBMbl.(J16,7). N1 B aTOM
c/lyyae MOXHO OrpaHuumBaTb MeperpysKky, 3a
cyeT MepumoaMuYecKoro orpaHu4yeHus yckope-
HUS, He MeHAs TeHAEeHUMM pocTa CKOpPOCTU.
MOXHO OrpaHMuYnUTb BENMYMHY YCKOPEHWUs npu
KaTany/JbTUpPOBaHWUM 3a CYeT NpepbIBUCTOro
cpabaTbiBaHua 3apsga nuponaTtpoHa. O6pasHo
ropopsi, Kak 6yatro 6bl 3TO cTapTyeT MHOro-
CTyneH4yaTas pakeTa C NocnenoBaTesibHbIM OT-
K/IloueHMeM paboTbl ABUraTtenen nm ¢ nocneny-
IOWNM BKIIOYEHMEM ABuUratenen cnepytowen
cTyneHun. Xotsa 60sblie 3TO AO/KHO HanoMu-
HaTb CKOPOCTPEsIbHYI NywKy. HO mockonbKy
cbpoC yCKOpEHUsi C MOMEeHTa OorpaHu4yeHus Ao
MUHMManNbHbIX 3HAa4YeHUN Bce Xe byaeTt 3aHu-
MaTb KakKoe-TO BpeMsl, TO UTOrOBbIi POCT CKO-
pOCTM MNpu KaTany/JbTUPOBaHWM MOXET OTCTa-
BaTb Ha CyMMapHoe BpeMs nepekatodeHnii. Ho
Mpu TakoOM MOAXOAE MOXHO 3HauuTeNbHO yBe-
NvumnBaTb dHEPruto 3apsga nuponatpoHa. T.e.
MOXHO 3HauuTenbHo 6osiee yBenMunmeaTb poCT
YCKOpPEHUS, a, COOTBETCTBEHHO, M BbICOTY, WU
CKOpPOCTb KaTany/bTUpOBaHUA M NpuU 3TOM A0-
6UTbCs orpaHnUYeHmns neperpysok nuaoTa.

MoHn>xeHne CKoOpoCcTHn

MOXHO paccMoTpeTb Crydal BO3Bpalle-
HUS KoCMMyeckoro kopabns Ha 3emnto, Kor-
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DPUSUKA

[a OH BXOAMT B MJOTHble C/oM aTtMocdepsbl.
KOCMOHaBT nMpu 3TOM UCMbITbIBAET NepPerpysKu
TOPMOXEHMUS, KaK cneacTteBme pocTa oTpuua-
TENbHOr0 YCKOPEHUs. 34eCb MOXHO YBWAETb
onpeAeneHHyo aHanormi Mexay yBennvyeHu-
€M YCKOpEeHMUs Mpu CcTapTe pakeTbl U, COOTBET-
CTBEHHO, POCTOM MNEPEerpy3ku U yBeIMYEeHNEM
OTPMLATENBHOIO YCKOPEHUS U, COOTBETCTBEH-
HO, POCTOM Meperpy3sKu npu Cnycke.

T.e. nony4yaeTcs, 4YTO OrpaHu4MBas Bo3pac-
Talllee yCKOpeHuWe, Mbl OrpaHMYMBaEeM Mpo-
TUBOAEMCTBYIOLWLYIO CUNY M MNeperpysky. A BOT
TEHAEHUMS W3MEHEHUSI CKOPOCTU MNpu 3TOM,
YTO MHTEPEeCHO, He MeHSeTCA. 3HAYUT MOXHO
orpaHM4MBaTb NeperpysKy Ha CryckaeMoM an-
napate 3a CYET OrpaHM4YeHuUs OTpULaTEeNIbHOro
YCKOPEHUS N pe3Koro ero yMeHblleHus no ab-
CONMIOTHOM BEINYMHE A0 MUHMMANbHO BO3MOX-
HbIX BEINYMH.

Ona 3Toro Heo6xoAMMO NpU [OCTUXEHUMU
OMacHOro nopora neperpyskM p[aTb KpaTKo-
BPEMEHHbIN CUI0BOW MMNY/bC B HanpaBAeHUK
ABWXEHMS cnyckaeMmoro annapata. [1pu 3ToMm
pPe3KO CHU3WUTCA OTpuuaTesibHOE YCKOpPEHMe wu,
COOTBETCTBEHHO, YMEHbLIMTCSA neperpyska. A
BOT CKOPOCTb CHMXXEHUSA HEe AO0JI)KHA pe3KOo BO3-
pacTV 3a CYET 3HAYUTESIbHOrO COMPOTUBIIEHUS
aTMocdepsbl. Mocne yero yckopeHue cHoBa 6y-
AET pacTu no abCcontTHOW BeAMYMHE, HO Kak
6bl C MWHMManbHbIX 3HayeHun. W, cooTBeT-
CTBEHHO, neperpy3ka Toxe 6yaeT pactu, HO C
MUHUManbHbIX 3Ha4YeHUN. T.e. MOXHO yCTaHaB-
nmBaTb KOMQOPTHbIA YpOBEHb MNeperpy3oK Ha
CNyCcKaeMoOM annapaTe, He MeHAs TeHAeHUWU
YMEHbLUEHNS CKOPOCTHU.

OTO HanoMMHaeT NpepbIBUCTOE TOPMOXe-
HMEe C NOMOLLbD aHTUBNOKMPOBOYHON CUCTEMDI
(ABC) Ha aBToMobune. Ecnn BoguTenb pesko
Haxkasl Ha TOPMO3, MpX AOCTATOYHO XOpOLUEM
CLen/IeHnM Koneca C AOPOXHbIM MOKPbITUEM,
Ha4YMHaeT pe3KOo pacTu OTpuuUATENIbHOE YCKO-

Bubnunorpacguuecknin Cnmcok:

peHne n, COOTBETCTBEHHO, pacTeT neperpyska
Ha aBToMO6uNb. MNpu 3TOM Macca aBToMOb6uMNS
pe3ko BoO3pacTaeT MpoNopuUMOHaNbHO poOCTY
yckopeHus no abcontoTHon BenmumHe. CMoTpun
dopmyny (1). U, KOHEYHO, TOPMO3HON NYTb C
Takom Maccon bypeTt 3HauuTeNbHbIM. Beab Ku-
HeTMyeckas saHeprus, npuobpeTeHHas TesoM:
E=7">mYV?2 (N8)
roe E — KnHetnyeckasa sHeprus, m — macca
Tena, V - ckopocTb Tena

Bo3spacTtaeT Bec Tena - BO3pacTaeT ero Ku-
HeTMyeckas saHeprus.

Ho ecnn B KakoW-TO MOMEHT BpeMeHU BO-
AuTenb OTnNycKaeT nejasb TOpMO3a, YCKOpeHune
nagaeT noYTu 40 HOMSA U neperpyska cCHMMaeT-
CS, NpY NOBTOPHOM HaxaTuW Ha nejasnb TOPMO-
3a oTpuuaTesibHOe YCKOpEeHWe CHOBa HaunHaeT
pacTu, HO Kak 6bl C HONA W neperpyska Toxe
pacTeT, HO Kak 6bl C HOAS.

NaBHas uUenb CO34aHMSA MPepbIBUCTOrO
YCKOPEHUS — YMEHbLWWTb MPOTUBOAENCTBYIO-
WY CUY N TEM CaMbiM YMEHbLUUTb SHEPIUIO,
3aTpaunMBaeMyto Ha pasroH WM TOPMOXEHWeE,
HE MeHSAS TEHAEHUNU U3MEHEHNS CKOPOCTMW.

BbiBOA.

OrpaHunyeHne o abCosIlOTHON BENYMNHE
3Ha4YnTEIbHO BO3PAacCTaloLLEero yCKOpeHus Tena,
C rocregyrlmM pPe3KUM CHUXEHUEM 3TOro
YCKOPEHHST A0 MUHUMAsIbHO BO3MOXHbIX BEJIM-
YUH U C AasibHeNLnM BO306HOB/IEHNEM €ro po-
CTa A0 BE/IMYNHbI OrPaHNYEeHUs — orpaHu4nBa-
eT rpoTUBOAENCTBYIOLLYIO cuy (reperpysKy),
a, COOTBETCTBEHHO, N OrpaHN4YnBaET 3HEPIrio
Ha ee rnpeososieHne, Ho He MEHSIET TEHAEHUMIO
U3MeHeHUs1 cKkopocTu. [lpu ycrnoBuu, 4TO TEsO
npnobpeTaeT AOCTAaTOYHYIO MHEPLINIO 38 BpEMS
pOCTa yCKOPEeHUS A0 BE/IMYUHbI OFrPaHnNyeHus,
KoTOpasi MO3BOJINT MUHUMU3UPOBATL U3MEHE-
HUs1 CKOpOCTM o abCo/IlnTHON BeEINYNHE 3a
BpPEMSI C MOMEHTA OrpaHnU4yeHuss YCKOPEHUs U
A0 MOMEHTa Hayasia ero HoBoro pocra. m

1. Poccutickue Hocume/u Ha pblHKe NYcKosblX ycaye. XKypHaa «Ikcnopm eoopyscenuti» Ne2 (mapm-anpens), 1999 2 "3eHum-

3SLE" (HazemHvwili cmapm) [lempakos B., Apanacwves H., Cmpacmu no «IIpomoHy» Asuayus u kocmoHaemuxka, 1993, N 4.

2. Buaau Jleii HazgaHue: Pakembl u nosemowl 8 kocmoc [00: 1961 Hzdameabcmeo: BoetHoe uzdamenbscmeo MuHucmepcmea

o6opoHwl Cotoza CCP,420c

3. Mc Carthy J. E, Dodds J. I, Crowder R. S. Development of the Apollo launch escape system. J. Spacecraft and Rockets, 1968, 5, Ne

8, 91U Aub 1969, Ne 1; P)K, 1969, 3.41.156

4. U. U. lllynetiko — [Tunomupyemsle nosemol Ha JIyHy, KoHcmpykyusi u xapakmepucmuku Saturn V Apollo. Cepusi Pakemo-

cmpoenue, m. 3. Mockea, 1973

5. lllu6anoe B:10; CospemeHHble cpedcmaa cnaceHusi aKkunaxicell 8 agapuliHbIX cumyayusix U nepcnekmuesbsl ux pazsumusi, //
CbopHuk evicmynieHutl Kumaticko-Pocculickozo popyma mo100bix yuerwvix. KHP; Jlendy, 2005 C. 56-59.

6. bapep A.C, I'osynoe C.A., [leemsipes B.A. u dp: Peakyus opeaHu3ma uesnoeeka Ha go3delicmaue nepezpy3ok hpuzemsaeHusl ¢
6oabwWuMU ckopocmamu HapacmaHus. // [Ipobaemst kocmuy. 6uoaozuu. M.:H309-e0 AH CCCP; 1967. - m.6. -C.140-145.

7. 9nemenmapHulii yue6HuK gpusuku nod pedakyueti akademuka I.C. Jlandc6epea, mom1, Mockea, 1972.
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TEXHUYECKUE HAYKH

Cnocob opraHnsauum KOHTPOMSA KavyecTBa 0bCnyXnsaHus
B UH(PO-TENEKOMMYHNKALMOHHOM ceTu Ha npumepe BKA

nveHun A.®.Moxanckoro

BsyecnaB Cepreesny 3ABY30B

cTapLwum npenogasarerb, KaHOAUOAT TEXHUYECKNX HayK, noaroJyiIkOoBHUK

Odenuc UBaHoBn4y KASAHLIEB
HayYanbHUK OTAENeHUs
TaTtbaHa NoaHHOBHa BEJIAA

cTapLwum npenogasarerb, KaHOAUOAT TEXHUYECKNX HayK

Anekcanpgp Cepreesuy LLUBELIOB

OOLUEHT, KaHaAMnOaT TEXHUYECKUX HayK, NoArnoJSIKOBHUK,

BoeHHo-kocMunyeckas akagemus umeHn A.®. Moxkanckoro

KnroueBble csioBa: MOHUTOPUHI, MHGOpMa-
LMNOHHO-TE/TIEKOMMYHUKAaLMNOHHAasT CeTb, AOCTYII-
HOCTb CepBNCOB.

Ons obecneyeHns ctabunbHOro yHKUMOHK-
poBaHMs opraHmsaumm HeobxoamMo paspaboTtaTtb
KOHLeNuUMIo pa3BuUTUSA, MOBbIWEHUS KadecTBa
n aPeKTMBHOCTM €e p[esaTenbHoCTU. [aHHas
KOHLIeNUMS HE MOXET ABMSATbCSH YHUBEPCANbHOM,
TaK Kak B Ppas/nyHbIX cdepax AeAaTenbHOCTU
cywecTByeT onpegeneHHas cneunduka. Hanpu-
Mep, Ana obpasoBaTesibHbIX yUYpexXaeHUn Lenbio
nHdbopMaTmnsaumm aBnseTca obecneyeHne Kade-
CTBEHHOI0 AO0CTyNa K BHYTPEHHMM W BHELIHUM
MHMOPMaALUMOHHBLIM pecypcaM Afsi COTPYAHUKOB
n obydalwmxcs, a Takxke MHTerpauuntio Bysa B
MWUpOBOe MH(OPMaALMOHHOE MPOCTPaHCTBO.

JaHHasa KoHuenunsa noapasyMeBaeT pelleHme
cneaywwmx 3agad: apdekTneHoe obecneyeHme
pPyKOBOACTBa [AOCTOBEPHOW CTpaTernyeckom wu
onepaTtuBHOM MHGopMaumen, nHHOpMaLNOHHOE
obecneyeHne Hay4yHOM U Negarornyeckon ges-
TEeNbHOCTWN, AOCTYNn K y4dyebHO-MeTogmyeckom wu
Hay4yHon nHdbopmMauunm.

BoeHHO-KOCMMYecKas  akagemMmss  UMeHU
A.®.MoXXaCKOro aKTMBHO BHeApSieT KoHuen-
LMI0 «DIEKTPOHHOrO By3a» B Hay4YHO-o6pa3oBa-
TenbHbIM npouecc. BKA nmeHun A.®.Moxalickoro
SABMISETCS KPYNHENLWNIA NONIUTEXHNUYECKNM BY30M
MuHucTepctea O60pOHbI M COCTOMT MHOXECTBA
CTPYKTYPHbIX noapasgeneHnin (y4yebHbiX U Ha-
YYHbIX) NPUCYLUMMN UM peLLUaeMbIMK 3a4adamu.

Onsa peanusaummn kKoHuenuum vHdopMaTmusa-
UMM HeobxoaMMO co3paTb UHPO-TENEKOMMYHMU-
kaumoHHot ceTb (UTKC), koTopasa obecneunt
TEXHMYECKYIO OCHOBY ANS PEeLUEHUst NoKanbHbIX
3ajay, 3a4a4d dakynbTeTCKOoro un obule akageMum-
YEeCKOro ypoBHS U T.A4.

CTpyKTypHas cXxeMa apxuTeKTypbl TUMNWUYHOM
NTKC (pucyHok 1) BkntovaeT B cebs pusnyeckue
cepBepa, Ucto4yHukn becnepeboinHoro nuTaHms,
KOMMYyTaUMOHHOE U cepBepHoe obopyaoBaHue,
CUCTEMbI XpPaHEHWUS AAHHbIX, MH(POPMaLMOHHbIe
CEepBUCbI, NMepcoHasbHble KOMMNbKTEPbI MNOb30-
BaTenen u nepmdepuinHbie yCTPONCTBA.

Ona obecneuveHns 6ecnepebonHonm paboThl
NTKC Heo6xoanMo pelwnTb 3ag4a4vy MOHUTOPMUHIA
TEXHUYECKOr0 COCTOSAHUA ceTu. CUCTEMbl MOHU-
TOpWHIra Npomn3BOAAT HEMpepbIBHOE HabnoaeHne
3a snemeHTamn WUTKC, Bknwo4vas dusnyeckme
cepsepa un pabouune CTaHUMM, KOMMYTaLMOHHOE
obopyaoBaHMe n NporpaMmMmHoe obecnedeHue.

MpyY MOHUTOPUHIE OCYLLECTBASETCAS MOUCK
obHapyxeHune cboeB, owmnbOK, U BbISBIEHNE
Apyrux aHomanunm B pabote UTKC B cooTBeT-
CTBMM C YyKasaHHbIMM nNapameTpamun. Cucrtema
cneauvT 3a nosieneHuem yrposbl nasHe NTKC, no-
3BOJISET aBTOMATU4YEeCKUIA aKTUBMPOBATb Cpen-
ctBa (cmcrembl) 3aWwmTbl OT cboeB, Nneperpysku,
BbIBOAUTb NOAO3pUTEsIbHbIE 351ieMeHTbl UTKC n3
aKcnayataumm Ao BbiACHEeHUS npobnem (cny4dmns-
werocs), a Takxke MHpopMUpyeT aaMUHUCTPATO-
pa no pas/iMyHbIM CPeACcTBaM OMNOBELLEHUS.

B ycnosuax MHoroobpasmsa ceTeBbiX CepBU-
COB KauecTBo 06cnyxunaHmsa UTKC ctaHoBUTCS
0Co6eHHO aKTyanbHbIM. [ns ynpaBneHus Ka-
yecTBOM Heobxoammo obnagatb MHGOpMaumen
06 MCTOpPMYECKOM M TeKYLLEM MOJIOXEHUN Aen B
ceTu.

Mpn peweHnn nonobHoro poga 3agady MoryTt
MCNOMb30BaTbCA pa3HoobpasHble CUCTeMbl MO-
HUTOpPWHra. B 0OCHOBHOM MpuHUKMN nx paboTsl B
OCHOBHOM CBOAMTCS K TOMY, YTO BCe KpUTUUECcKue
BaXHble Y3/bl KOHTPOMMPYIOTCSA rPpynnon agmm-
HUcTpaTtopoB. HO noaobHbIn noaxon CAOXHO
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PucyHok 1 - CTpyKTypHas cXxeMa apXuTeKkTypbl TunmyHon UTKC

peann3oBaTb B OpraHM3aumnm C MHOroypOBHEBOW
pacrnpeneneHHon nepapxmyeckom CTPYKTYpPOH,
MMEWLWEN B KaXAoM rnoapa3aeneHnn CBOK
COBOKYMHOCTb BbIYUCIUTENbHbIX pPECYpcoB B
JIOKa/IbHOW BbIYUCIIUTENBHOM CETHU.

KoHTposib KayecTBa A0J/IKEH BK/IOYaTh B cebs
aBTOMaTM4eCcKoe M3MepeHue U aHanua creny-
IOWNX NapaMeTpoB: MNpPOMyckHas CNoCOB6HOCTb
KaHanoB nepeaayn AaHHbIX, Harpyska Ha Bbl-
YNCNUTESNIbHYIO CUCTEMY, COCTOSIHUS TPUITEPOB,
AOCTYMHOCTb BCeX aneMeHToB UTKC u T.4.

CnepoBaTtenbHo, UuenecoobpasHo Ha 6ase

Bbubnuorpaduueckuin cnUcok:

CUCTEMbl MOHUTOPWHIa OpraHu3oBaTb pacrnpe-
OEeNeHHbI KOHTPO/Ib KadecTBa 06CAyXMBaHUSA
UTKC, roe aaAMUHUCTpaTOpbl CTPYKTYPHbIX MNOA-
pa3fesieHnin, OTBETCTBEHHbIE 3@ CBOW CErMeHT
UTKC, HapenawTca npaBaMu AOCTYMNa K cUcteme
MOHUTOPUHra.

Taknm obpasom HeobxoaMMo paspaboTaTb MO-
Oenb KOHTpos KayecTtsa obcnyxusanma UTKC.
OHa po/mkHa BKOYATb MNepedeHb CEpPBUCOB,
pernaMeHT LOCTYMHOCTUM CEpBMCOB, LeneBble
YPOBHWU KOHTPOJIA KadecTBa yCAyr v anaroputm
npesocTaB/ieHNs yCyr. m

1. lligeyos A.C., Bacvipos A.I' Co3daHue u sHedpeHue 8 BKA umenu A.D. Moxcalickozo cmpyKmypHbIX 31eMEHMO08 «3/1eKMpOoH-
Hozo BBY3a». //HHpopmayuoHHbLi 61011emeHb Ne112. SnekmpoHHbLi 8y3: onblm pabombul no co30aHuio U 8HedpeHuK 8 akade-
MUU €20 CMPYKMYPHbIX 31emeHmos / nod ped. B.B. [puwuHa; oms. 3a svinyck /I.A. floHckoll. - CI16.: BKA umenu A.®. Mosxcalickozo,

2012.-35c.

2. [lonuany B.H., Yoanosa TB. [lepepacnpedesieHue gbl4ucaumenbHoll Hazpy3Ku 8 10Ka/AbHbIX cemsix IBM // Ynpaesenue npo-
yeccamu u pecypcamu 8 pacnpedeseHHblx cucmemax. - M.: Hayka. - 1989. - ¢.57-64.

3. Bacvipos AL, Kazanyes /].U. K eonpocy co3daHnus uHgpomenekoMMyHUKaQyuoHHol uHgdpacmpykmypoet 8y3a // BecmHuk
KOMNbIOMEPHBIX U UHPOPMAYUOHHBIX mexHoao02ull. — 2013. - Ne2 (104). - c. 37-39.

4. KparowuHn M. Konmpoab kauecmesa 8 cemsix IP // XKypHaa cemeswix peweHutl /LAN. - 2009. - Ne 2; URL: http://www.osp.ru/

lan/2009/02/7155841/ (dama obpawerus: 13.12.2014).

5. Hlunkapenko A. @, Kasanyes /. H. Ocob6ennocmu nodxodog k nocmpoexuto UTKC // CoepemerHble meHOeHyuu mexHu4e-
cKux Hayk: mamepuaJbvl 111 mexcdyHap. Hayy. koH. (e. Kazanb, okmsi6pe 2014 2.). — Kasamubw: bByk, 2014. — c. 19-21.

6. 3axapos H.B., 3a6y308 B.C., QomuH C.H., Icayaos K.A. Chocob anpuopHoli OYyeHKU 803MOXCHOCMU UdeHMuU@uUKayuu no1b30-
sameutell 8e6-pecypcos Ha 0CHO8e SHMpPonuUiiHo2o nodxoda // CospemeHHble npobaembl HAyKu U 06pasosarus. —2014. - Ne 1; URL:

http://www.science-education.ru/115-12004.

HAYYHbI/ OBO3PEBATESb ¢« 12(48) / 2014



TEXHUYECKUE HAYKH

[TpoBnembl BOCCTAaHOBIEHUSA BPEMEHHOW LWKarnbl B doannax
C TernemeTpuyeckon nHpopmaumnen, sapermcTpmpoBaHHON
mMarorabapuTHOM NPUEMHO-PENMCTPUPYIOLLIEN CTaHUMEN,

N NyTU UX peLleHns

Esrenun Bnagumuposuy MAPKYLUUH
Anpapeun Bnagnmuposuy NAPAMOHOB
MuHucTepcTBo 060pOHbLI PP

PaszBuTtne TexHonornm o6paboTtkn n aHanusa
TenemeTpuyeckon wuHdopMaumm NETHbIX WC-
MNbITAHUA OTEYECTBEHHbIX paKeT Hepa3pbiBHO
CBSI3aHO He TOJIbKO C HaKoMjJeHMeM onbiTa
pabotbl no o06paboTke TeneMeTpuyeckom
nHpopmauun (TMU), HO M C nNpoBOAMMBLIMU
MeponpuaTMSAMM N0  MOAepHM3auum  Terne-
MeTpUYeCKnx cuctem. Hapsay € ucnonb3oBa-
HMeM papuoTeneMeTpmyecknx cucrem (PTC)
BPC-4 n PTC-9, koTopble A0/r0oe BpeMs npu-
MEeHSIUCb AN nepefayn TesieMeTpUYecKomn
MHpopMaUMM NpuU  UCMAbITAHUAX OTe4YeCTBEH-
HbiX 6anInMCcTuyeckux pakeT, B nocaegHue
rogbl LWMPOKOe mnpuMeHeHue nonyduna PTC

«Opbuta-TM». [pueMHo-perncTpmpytowlen
annapaTtypoin pgaHHon PTC gBnserca Manora-
6apuTHas NpuMeMHO-perncTpupyrowas CtaHuus
(MMNPQC). Pernctpauna TMU aton cTaHumen npo-
BOANTCS Ha undpoBble HocuTenu NIBM (kecT-

yero, npoucxoamT 3annucb TMN Ha uudposoi
HocuTenb M2BM c HapyweHMeM JIMHEMHOCTH
(MOHOTOHHOCTWN) BpPEMEHHOM wWkKanbl. B npo-
Lecce nocnenosieTHon 06paboTkm M aHanm3sa
TMWN npnxoanTbCsa yuYnTbiBaTb AaHHbIN GakT Ha
TEXHO/IONMYECKOM Yy4yacTKe MnoAroToBKM Tere-
M3MEPEHUN K MOHTaXy eaAuHOro rpynnoBoro
Tenemetpuyeckoro curHana (ErTC).

MpennoxeHne Mo BOCCTAHOB/IEHUIO JINHEN-
HOCTM BpeMeHHol wWwkKkanbl B dannax ¢ TMU
SABNSIETCSA aKTyasnbHbIM. Pa3zpaboTka nporpamm-
Ho-MeToam4deckoro obecneueHusa (MMO), ocHo-
BAHHOro Ha AaHHOM MpeasioXeHUU, MNO3BOAUT
MOAEPHU3NPOBATb TEXHONIOrMI0  MOAFOTOBKM
TenemsMmepeHmin Kk MoHTaxy EFTC mn pganbHen-
wemn obpaboTkm n aHanmnsa TMU.

MIPC peructpupyetr TMU u 3anucbiBaeT ee
B pann (*.tIm), cTpykTypa KOTOpOro npeacras-
feHa Ha pucyHke 1.[1, c.13]

3aro:‘1‘030|< Mpedukc UHndpopmaumnoHHas Mpedumkc UHdopmaumoHHas
cdanna - <
. 32 6aunTax* 4yacTtb 32 6anTa*x* 4yacTtb
256 6aut*

Bnok AaHHbIX

Bnok AaHHbIX

PucyHok 1 - Ctpykrtypa daiina perucrpaumm TMU craHumein MIMNPC
«*» - cnyxxebHasa nHdopmaumsa, xapakrepusywas secb darin ¢ TMU;
«**» - cnyxebHas vHpoOpMaumns, XxapakTepmayowas MHPOPMaLMOHHYI0 YacTb 6710Ka AaHHbIX

Kue ANCKM, KOMNaKT-auckn). Perncrtpauma TMU
paguoTtenemeTpuyeckmx cmctem bPC-4 n PTC-9
npoBoannacb Ha MarHMTHble neHTbl (MJ1) nnn Ha
KOMMaKT-aANCKKU B hopMaTe MAEHTUYHOM 3annucu
Ha MJ1, yTo NpmMBeno K 60/sbLIOMY KOJIMYECTBY
pas3fMyHbIX CpeacTB permcrpauumn TMU.

OcHaweHue U3MepUTEeNbHbIX MYyHKTOB,
3a4eMCTBOBaHHbIX MNpW MpoOBEeAEHUU MYCKOB
OTeyeCcTBEHHbIX pakeT, cTaHuusamm MIPC no-
3BOSIN/I0 NpOBOAUTHL perunctpaumioo TMU Ha
umdgposble HocuTenu NMN3BM B egHOM popmaTe
3anucu Bcex Tunoe PTC. [daHHoe obcTosTenb-
CTBO MpPMBESIO K YAaCTUYHOMY U3MEHEHUID TeX-
Honorum obpaboTkn 1 aHanmza TMU.

B pabote ctaHuum MIMPC nMeeTcs psa oco-
6eHHOCTEl, CBA3aHHbIX C perncrtpaunet TMU Ha
cboiHbIX y4acTKax noneta paketbl. Bcneacreune

Ha yuyactkax HopMmanbHOM pabotel MIMPC
TenemeTpuyeckas vHgopMauus 3anucbiBaeTcs
B 610kn AaHHbIX. Onsa Takux 610KOB AaHHbIX
BbINonHsAeTcs ycnosue (1).

Txon —THauy =D = const (1)

roe D - anutenbHOCTb cnepoBaHusa 6roKa
OaHHbIX.

T., — BpemMa Havana cneaosaHua 6noka
OaHHbIX

T, — BPEMA KOHUa cnefoBaHus 61oka AaH-
HbIX

BpeMmsa peructpaumm Takmx 6/10KOB AaHHbIX
MOCTOSAHHO M 3aBucuT oT Tuna PTC. lNMpuHATas
TMW perunctpupyetcs B 6ydep AaHHbIX CTaHLUUN
MMPC u 3aHMMaeT ero rnosiHbii 06beM. [anee
MHdopMauuns ns bydepa AaHHbIX BbIBOAUTCS U
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3anucbiBaeTcs Ha uMdpoBon HocuTesnb B (ann
B «MHdOpMaUMOHHYIO 4YacTb» 6/10Ka AaHHbIX.
Takune 6/10KN AaHHbIX Ha3bIBAKOTCA «MOAHbIMU> .

Mpwn Hannumu pasnuM4yHoro poga cboes npo-
ncxoamTt noteps  wuHdopmauuu. Bcneacrteue
yero 6ydep AaHHbIX cTaHuum MIIPC 3anon-
HAeTCs He nofsHocTbto. lMpu 3TOoM 3anmcse TMU
B (a1 Npou3BOAUTCH B <«HeNosHble» 610KK
AAHHbIX. N8 «HenonHbIx» 610KOB AaHHbIX CO-
6niopaetcsa ycnosue (2):

(Txkor—Tuay)=d <D 2)

roe d - AnuTenbHOCTb Cief0BaHNS «HEeNosl-
HOro» 6/10Ka AaHHbIX.

Takum obpasoM, no npmumHe 3anucu B dann
¢ TMUN «HenonHbix» 6N0KOB AaHHbIX MNpowuc-
XOAUT HapyweHue JIMHEMHOCTU BPEMEHHOMN
WwKanbl.

MmeeTr MecTto ocobeHHOCTb pabotbl MIMPC
npu BXoAe M Bbixode U3 cHOMHOro y4actka
perncrpaumm TMW. Bapwuant pabotel MIMPC
npeacTaBfeH Ha pucyHke 2. BpeMeHHOM nHTep-
Ban (T=d,+d,+d,+d.+d,) perncrpaunmm TMU
cbomHOro yyactka CoOOTBETCTBYET BPEMEHHOMY
mHtepsany (T=4*D), ecnn 6bl pabota MIMPC
Benacb B HOpMasbHOM pexume. PaboTta cTaH-
umm MIMPC B HOpManbHOM pexunme paboThl
npeacTaBieHa Ha pucyHke 2a. BapnaHT paboThl
CTaHuMmM Ha y4yactke cbos TMU npencrasnieH Ha
pucyHke 26. B nepsBoM cnyyae 3a BpeMs T cTaH-
unen MIMPC perncTpmpyeTcs n 3anmcbiBaeTcs B

T-au‘ Tc:!H
] D D

CYTCTBYIOT 6/0KM C AOCTAaTOYHO ManbiM KOAWU-
YEeCTBOM MPUHSATLIX M3MepeHun. Takme 610Ku
OAHHbIX MO3BOASAIOT BbIPOBHUTb BPEMEHHYIO
WwKany perucrpauum n 3anucm TMN B dhann npwm
BbIxoae 13 cbos.

B kayecTBe NyTU pelleHUs Bbille MU30XEH-
HOW Npobnembl AN BbipaBHMBAHUSA BPEMEHHOWM
wKkanbl B ¢arnne ¢ TMU Ha cbonHOM y4acTke
MOXeT OblTb WMCNOSb30BaHa TEXHOAOrUs Bbl-
ABNEHNS WU yAaneHus B aBTOMATU3MPOBaHHOM
pexnme 6710KOB AaHHbIX C ManbiM KOSIMYECTBOM
NPUHATBIX N3MepeHui. Npn 3TOM ANNTENBHOCTb
«HernonHbIX» 6/10KOB AaHHbIX WCKYCCTBEHHO
yBennumeatb. ChOpMMpPOBaHHbIA TakuMm 06-
pa3oM HoBbI ann ¢ TMU 6ypet cocTtossTb M3
6110KOB f[aHHbIX C BblpaBHEHHOW BpPEMEHHOM
LIKANOoMN.

B npouecce dopMupoBaHuna pesynbTUpyo-
wero notoka EMNTC, npn Hannumu BpeMeHHbIX
NMPUBS30K, KaXAbl <«BblpaBHEHHbLIN» 610K
JAHHbIX Ha 3Tane MOHTaXa MoXeT 6bITb 3amMe-
HeH 6onee KayeCTBEHHbIM «MOJIHbIM» 6/10KOM
AAHHbIX, NOSTYYEHHbIM B OAHOM M3 MOTOKOB Ha-
npasaeHnin. Takmm obpasoM, pesynbTUpPYHOLWMii
danmn ¢ TMN 6ypet chopmmpoBaH 13 610KOB
OaHHbIX C JIMHEMHOWN LWIKaNoN BPEMEHWN.

PaccMOTpeHHbI B CcTaTbe mnoaxo4 Mo BOC-
CTAHOB/IEHUIO BPEMEHHON WKanbl B dannax ¢
TMW, 3aperunctpmpoBaHHon MIPC npu nyckax
OTeyeCTBEHHbIX pakeT CNOCO6CTBYIOT MOAEpHMU-
3auUnmM TEXHONOMMN NOAFOTOBKKN TeNensMepeHui

D D D

— o

Y
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Y
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Y
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'y
Y

d) Enok gavHex 1 | Bnok gadHelx 2 | BNok gadHex 3 | Bnok gadHex 4 | Bnok gaddelx 5 | BNok gadHeix 6

dq=D d==D da=D dq=D ds=D de=D d=D
Enok Enok BEnok Enox
G) | Bnok aaHHbx 1 navkeix 2 | nanvex 3 | naHHex 4 Enok gaHHeix 5 NAHHBIX 6 Enok gaHHex 7
- T .
CBoi TMIA

PucyHok 2 — Oco6eHHOCTb paboTta craHumu MIMNPC
(a) - B HopManbHOM pexunme, (6) — Ha yyacTke cb6osa TMU (BapuaHT)

dann 4 (4eTbipe) «nosiHbIX» 6510Ka AaHHbIX. Bo
BTOPOM >e cnydae 3a Bpemsa T ctaHuusa MIMPC
3anucoiBaeT B dpann 5 (NATb) 6710KOB AaHHbIX.
MpuyeM Ha 3TOM BPEMEHHOM MHTEpBane MoryT
6bITb 3anMCaHbl KaK «MOJIHble» TaK U «Hemnon-
Hble» 6/10KN AAHHbIX.

K MoHTaxy EITC, a Takxe ganbHenwen obpa-
6oTkn n aHanmnza TMWN. Cozganue NMMO, yuunTbl-
BatoLlee pelleHne npobseMMbl BOCCTAHOBIEHUS
BPEMEHHOW WKasbl, NO3BONT onepaTmBHo, 6e3
CHW)XXEHMSA KayecTBa, pelwaTb 3ajaqn nepBuy-
Hon 06paboTkn TMU. m

Cpean <«HenosiHbix» 6/I0KOB AaHHbIX Mpu-

Bu6nuorpacdnuyecknii CNUCOK:

1. Kpamkoe onucaHue meaemempuyeckozo kadpa PTC «Op6uma-TM» u cmpykmypul daiina, pezucmpupyemozo HazemMHol
cmanyueti MIIPC,, 2004.-18c., ua.
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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. (347) 298-33-06, post@nauchoboz.ru.
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