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0606LeHHas CcOUMOHMKA

ABTop - EBrexHun Ecbpemos

OpHako, npmBecTn 34ecb CcnUcok n3 1536 YyeTbipexMepHbIX BEKTOPOB, COOTBETCTBYHOLWMX
BCEM CyLLEeCTBYOWMM acrnekTam obuero tuna ans scex TVIM'os, He npeacTtaBnsieTcs
BO3MOXHbIM: 3TO 3aHsiN0 6bl 60/blie MecTa, YeM Bcsl ocTanbHas paboTa. NoTomy "
OrpaHn4MMCs pacCcMOTpPEeHNEM Pe3ynbTaToB aHannaa aToro cnucka.

BbisicHnnoch cnegytoulee:

Bo-nepBbix, ecnu rpynnuposatb TVIM'bl B KBaApononobHble KBapTeTbl, OCHOBbIBASChb Ha
coBrnageHun acnekTos B 6nokax 3ro n Cynepua (kak aTo genaetca ans obbl4HbIX KBAOP),
LeNCTBNTENbHO nonyyatoTcs YeTBepkn TVIM'oB, onucaHHble B Tabnuue 8, 1 OHK, Kak n
0Xunoanocb, cBa3aHbl ¢ NpuaHakamMm Qi n Q2 B COOTBETCTBUM C Tabnuuei 7.

Bo-BTOpbIX, NepemeHa X n Y Mectamu npmuBOAMT BO BCEX CNyvasX, Kak U B Cly4ae C kBagpamu
NPVBOONT NUWb K M3MEHEHMIO Nopsiaka obxoaa konel. Onepaumnio nepemeHbl mectamm X n'Y
yCNoBUMCS B fa/bHENILEM HA3biBaTb peBepcuen, a rpynnbl acrnekTos, NOly4aeMbie B
pesynbTare aTon onepauum " peBepCcUBHbI
MU

NcxonHble, HepeBepPCMBHbIE TPynmnbl, Oyaem Ha3biBaTb

npsiMbIMyU

. B Tabnuue 7 npmBeneHbl UMEHHO MNpsiMble FPynMbl.

B-TpeTtbux, npusHakn C1 n Co onpenensatoT Konbua ansg BCex rpynn acnekTos, Npuyem
Habopbl NeNe1"4 cooTBETCTBYIOT KONbLiaM BToporo nopsiaka, NeNe5"8 " Tpetbero, NeNe9"12 "
nepsoro. Nnu, B npnHATbIX HamMm 0603HaveHnsx, NeNe1"4 cooteeTtcTByeT nopsaok M

]

, NeNe5"8 " M

2

nNeNe9"12 " M
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3
. Bce Habopebl, npuBeaeHHble B Tabnuue 7, Kak y>Xe 0TMeYanocb, COOTBETCTBYIOT KONbLaM
npu NpsiMoM nopsiake obxona. Ons nonyyeHns obpaTHoro nopsgka mx Heob6xoammo
peBepcmpoBaTh.

Ncxons na atoro, Ans cammx rpynn acnekToB MCNOMb3YKOTCS, Kak NokasaHo B tabnuue 7,
ob6o3HayeHus Buga M, rge i, kak ckasaHo Bbile, COOTBETCTBYET nopsaky, aj"
COOTBETCTBYET KBaAponoabHbIM KBapTeTaMm, Urparowmm 4ns 3Toi rpynnsl ponb keagp: j=1"
06bl4Hble KBaApbl, j=2 " KBa3UKBaapsbl, j=3 " kBagpaTtbl U j=4 " KBa3nkBagpaTbl.

Ins camnx xe acnekToB obuero poaa 6yaem ncnonb3osatb 0-60--3Ha-4eHu-a Tuna Mik*, roe
i nj onpeneneHbl Bblwe, K " HOMepP h-unn, KoTopast CoOOTBETCTBYET aTOMy acnekty ana THM'a
W19 B rpynne acnektos M

|

, a " Heobs3aTenbHbI NapamMeTp, UCMONb3yeMbliA, KOraa peyb NAeT yxe He 0 12, a 0 24
rpynnax acnekTos. MNpu aTom (?) 03Ha4YaeT peBepCcuBHbIA Habop, (+) " NpsiMoii. Hanpumep,
acnekr

I

obo3HayaeTcs B 3TON cmcteme kak M

]

]

1

Y10 Xe KacaeTcs MHTEPTUMNHbIX OTHOLWEHWIA, TO, Kak He TPYOHO BUAETb, OOHOMY N TOMY Xe
BEKTOPY M3 NPMBELEHHbIX B Tabnuue 6 ons pasHbix rpynn acnekToB COOTBETCTBYIOT pa3Hble
MHTEePTUMHbIE. VIX NONHbIA CIMCOK NpuBeLeH B Tabnuue 9.

Tabnuua 9. VIHTepTUnHbIe OTHOWEHNS A5 Pa3HbIX rPyMn acrnekToB obwero tmna,
CrpynnupoBaHHbIe Mo KBaAPO0bpa3yowmM KBapTeTam.
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N3 aToro cnmcka YicTo MateMaTMyeckn MOXHO BblAENNTb OTHOWEHWS OBYX TUMOB: YeTHbIe
"

HeYeTHble

. lnsi NnepBbiX Npon3BeaeHME BCEX KOOPAMHAT COOTBETCTBYIOWEro BeKTopa paBHo +1, ans
BTOpbIX " ?1. Kak He TpyAHO BMAETb, HETHOCTb OTHOLEHWA COXPaHAETCS Npu BCex
nepecTaHoBKax.
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BHyTpu aTux AByX rpynn MOXHO BblAENNTb NOArPYNMbl OTHOWEHWIA, KOTOPblE TakXe
MHBApPWaHTHbI K NepecTaHoBKaM:

MHBapMaHTHbIe " 9TO TOXOECTBEHHbIE U AyanbHble OTHOWEHNA, KOTOPbIE OCTAKTCA
HEeN3MeHHbIMU 015 NobdbIX HaGOpOB meTtaacnektoB. OHU, Kak He TPyOHO BUOETb, OTHOCATCA K
YETHbIM.

KonbueBbie " 370 BCE YETHbIE OTHOWEHNS, KPOME WHBApUaHTHbIX. IMEHHO 3TO OTHOLWEHUS
0bpasytoT Bce BMObI KONew,.

Y10 KacaeTCcs HeYeTHbIX OTHOWEHWIA, TO OHW, BKYNe C AyanbHOW Napoi, 1 COCTAaB/SIOT OCHOBY
LN COOTBETCTBYIOWErO KBaapoobpasyowero keapTeta. B cooTBeTCTBUU C TEMM PONSMU,
KOTOPbIE OHW UrPaKOT B 3TUX CTPYKTYpax, UX MOXHO pas3fnenuTb Ha 3epKa/ibHyro rpynny " 3,
Kt, P, e n

aKTUBUPYIOLLLYO rpynny

"A, K, Mg, M.

Mdun3snuyecKkum cMbIC/N1 acnekToB

Ho kakoil cMbIcn MOXET MMETb NONYYEHHbIN Pe3ybTaT U HACKONbKO MOXHO 0XWAaTtb Ha
NpakTuKe 0bHapy>XeHUst BCEX 3TUX, MOKA YNCTO YMO3PUTENbHbIX, KOHCTPYKLUMIA?

YT06bl OTBETUTb Ha 3TOT BOMPOC, HYXXHO BbISICHUTb, CNEepBa, Kakoi CMbIC BOOOLWE NMEtDT
camu no cebe, kak TakoBble. VIHbIMM cnoBamn " B 4eM 3aktoHaeTcs ux go-umns?

Kpatkuii 0oTBET Ha 3TOT BOMNPOC: acrekTbl COOTBETCTBYHOT KOMIIOHEHTaM WHGbopMaumu,
rnepenarommMcs o KosbLiaM MHGPopMaUmoHHOro Metabonmnsma

YTobbl NOKa3aTtb 3T0, BEPHEMCA, ONnd onpenenneHHoOCTn, K acnektam Moaoenn A.
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LeicTBNTENbHO, PACCMOTPMM K1aCCMYECKOe KOMbLO KOHTPONS:

N3 ® JICN ® C33 ® 3NN ® 13

O6wum ons HUX ByoeT CTEP>XHEBOM NpU3Hak ctatuka. YTo Kpome 3TOro CTEPXHEBOro
npu3Haka, coxpaHsietcs npu nepenade nHcpopmaumm ot U k JICU? Jloruka. Ot JICU k
C337? CeHcopuka. AHanoruyHo " ot C93 k AUU " atnka n ot AUV kK U3 " nHTYynums.
NHbiMn cnoBamm " acnekToobpasytowme npuaHaku. Taknum o6pa3om, nonyyaem BCe YeTbipe
ctatmnyeckmx acnekta mogenu A: I,L,F,R. Ecnu B3sTb konbuo, Ha4YnHatowmecs ot C3U,
COBEpPLIEHHO aHanormMyHo nony4yaem YyeTbipe AMHaAMUYeCcKnx acnekra.

Mpwn Tako NHTepnpeTaummn, akLenTHON d-unm 6noka 9ro cooTBETCTBYET MHAOpPMaUMs,
nony4yaemas no Konbly, NPoAyKTUBHOW " nepenasaemas. LecteutenoHo, ons W19 6asosol
do-umen asnsgetca | (ceaska IUIN?NITI), TBopyeckonm " L (cesaska LIS ?J1ICA).

MeHTanbHoe 1 BUTanbHoOe KONbLa, Npu 3TOM, NPeacTatoT nepen Kak KonbLa KOHTPOons,
nepeHeceHHble BHYTPb cybbekTa, 6ok mogenu A (ropuaoHTanbHble U BepTMKanbHble) " kak
BHYTPEHHME COCTOSIHUSA, COOTBETCTBYIOWME TOMY Unm nHomy TUIM'y, a acnekTbl " Kak Te
TOYKM, B KOTOPbIX MHPOpMALMS NepexoauT OT OOHOr0 Takoro «BHyTpeHHero TWIM'a» k
Apyromy.

OueBnOHO, YTO ANS APYrMX KONeL, OT/IMYHbIX OT KONEL KOHTPONS, CTPYKTypa acnekTos bynet
npyroin. Ckaxem, ons Kkonew 3akasa HeM3MeHHbIM NpuU3Hakom byaeT
aKcTpaBecTuss"mHTpoBepcusi. B peaynotate y 13 Ha Bxopae («b6asoBasi») byneT
SKCTpaBepcusa+nornka, a Ha Bbixome («TBopyeckasi») " akcTpasecus+uHynumns. Kak He

TPYLHO BuaeTb, 3T0 ByayT acnekTbl obwero tuna Mq2;* 1 M122* COOTBETCTBEHHO.

Boobuie, MOXHO yTBepXaaTth, 4To 415 060 rpynnbi acrnektos obuero tuna Mil, acnektsi M
k

COOTBETCTBYIOT MHGQbOpMaUmn, nepenasaemMori B nopsiake M

i

ro KoO/1buy, oripenesisieMomy ripu3HaKkom
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,or TIM'a, y kotoporo

M

i

i

k

B nepsovi noauumuu, K TIM'y, y koTtoporo oHa Bo BTOpoy noavumu. [lpy 3ToM B KaXX40M crydae
coBragaer obwmii 415 BCEro Ko/bLa CTPEXHEBOM Mpu3Hak, a Takxe " oauH n3
acrnekroobpasyrolwmnx, CBOV 15 KaXAoro acrekra.

Bbinapatowmit npusHak, Kak He TpyaHO BUAETb, MO KONbLy He nepepaeTcs. [lo-Bmanmomy, oH
ncnonbdyetca gna noactpoiku TM'a-nHayktopa Kk TUIM'y-peunnmenTy . COOTBETCTBEHHO,
YyYUTbIBAS UM HE Y4MUTbIBAS 3TY MOACTPOMKY, MOXHO MONy4YnTb "KpacHyr" 1 "3eneHyro”
TPaKTOBKM, Tak, Kak 9TO NOKa3aHO BbIlLE.

Takunm 06pa3oMm, 4Tobbl OTBETMTb HA BOMPOC, Kakue rpynnbl acnekToB obwero tvna
peanunayroTcsa B Npupoae, cneayeT onMpaTtbcs Ha Te obwme npuHumnbl, Gnarogaps KOTopbIM
nHpopMauns UMeeT TEHOEHLUMIO NepenaBaTbCsl B TOM UM MHOM HanpaBfeHUn 1 He
nepenasaTtbcs " B ApyroM. ViHbIMK cnoBamm " Ha 06wme 3aKoHbI, KOTOPbIE 3anpeLlatoT 04HM
HarnpasfeHns ee nepenayn v paspeLarT " gpyrue.

$ICHO, YTO MMEHHO Takas acnMMeTpu4 BoOOLIe AenaeT BO3MOXHbIM cyuwecTtBoBaHmne Konedu. 7
OHa Xe OO0NXHa onpenensatb TOT NPUHUNUM, 6nar0ﬂapﬂ KOTOPOMY N3 BCEro MHOXecCTBa rpynn
acnekTtos obwero Tmna MOTyT peann3oBatbC4d NUb HEKOTOPbIE N3 HKX.

OpHako, 3TOT BONPOC 3aCNyXMBaET OTAENbHOrO UCCNENOBAHNS N HE MOXET ObiTb
pPaccMOTpeH " Mo NpuyrHe KpaiHe 6onblworo obbema " B pamkax HacToswen pabotbl. MoXHO
TONbKO CKasaTb, YTO, MO BCEN BEPOATHOCTMW, peannayeTcs Ha npakTuke nopsagok Mi, T.k.
rpynnsl M

1
1

m M
]
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, yXe HabnopaTcs Ha NpakTuke (KBaapbl M KBa3nKBaapbl), a ocTanbHble ABe rpynnbl
acrnekToB M3 3TOro rnopsiaka Tak>Xe UMEIOT peasnbHble WaHChl Ha 0BHapyXeHne, NOCKObKY
KONbLa pa3BUTKS 1 ycriexa B 9TOM MOpsiike COCTOSIT U3 CErMEHTOB KOJELL KOHTPONSA U
3akasa, 1, cnegoBaTtenbHo, TpebyemMass acuMMeTpus B nepenaqe no HUM MHgopMaumnm
neicTBNTENbHO HabnoaaeTcs.

3aknoyeHue

Tenepb Mbl nony4nnn OKOHYaTe/bHbIA OTBET Ha BOMNpPOC, KOTOprVI nocTtaBsieH B Ha4Yane
cTaTtbu.

Habop acnekToB, NCNONb3yeMblii MpK MOCTPOEHUN MOLENN A, He SIBNSIETCS eAUHCTBEHHO
BO3MOXHbIM TakuM HabopoMm. CylecTByeT 24 aHanornyHbIX rpymnn acnekToB (acnekTbl obwero
Tuna), onpeaensieMolx 24 nepecraHoBkamm 4 6a30BbIx NPU3HakoB PeliHnHa:
WHTYNLMSA-CEHCOPUKA, NTOrMKa-aTuka, ctatnka-anHammka n aKcTpaBepcusa-mHTpoBepcus.

["pynnbl acnekToB, NONy4YaeMble B pedynbTarte, SBASATCS, C TOYKW 3PEHNS BHYTPEHHEN
CUMMETPUU cUCTEMbI, aBCOMOTHO 3KBMBaNEHTHbIMU. [MprynHy ocoboli ponn Habopa M4 ',
COOTBTEYIOWEro acnektam moaenu A, cnegyeT mckaTb B 00OWMX NpMHUMNAX OTBEYaoWmX 3a
BO3MOXHOCTb U/ HEBO3MOXHOCTb Mepeaayn TOi AN MHOW MHApopMaummn 1, bnaronaps
3TOMY, AENAOWNX BO3MOXHON NPOSBNEHNE HA NPAKTUKE TOW WA MHOW rpynnbl acCnekToB.

Eugene Efremov,

20012002

MepBOUCTOYHUK
O6cyauTtb cTtatbio Ha Coumodbopyme

INnteparypa
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