TopcuonHnsie onsg 1 nHpOpMaunOHHBIE B3aumoaeicTus — 2009

O puznyeckoM MexaHU3Me MPOSIBJIEHHSA TOHKOMOJIEBBIX CTPYKTYP B
TPeXMepPHOM NPOCTPAHCTBE
(K Bompocy 00 n3MepeHnH «TOHKHX>» NoJjieil anmaparypoii UT'A-1)

Anapee A.A., beikoB C.A., [lembsiHoB B.A.

UL «PoBHO-Cypenx», r.PoBHO, Ykpauna, surenzhl@ukr.net

1. DHepreTuvyeckue JBOMHUKHU YeJI0BEKA U PACTEHU

(i UL «PoBHO-CypeHxk», IpUMEHHB U3JIOKeHHYI0 B [1] MeTomuky, yaanoch
/  3aMEpHUTh aypy JHEpPreTH4ecKoro nBoWHHMKa (kommu) uenoBeka (puc. 1).

-y Bxparue, ornuure npuMEHEHHOW METOAUKHU OT CTaHJAPTHOM, 3aKIIFOYAETCS
N S B TOM, YTO NPHUOOP 3aKpeIuieH Ha BEPTHKAJIBbHOW INTaHTE HETOJBHXHO, a
%2;\\‘;5{\ nepeMenaeTcss UCCIeayeMblii 00beKT. TO €CTh, U3MEPSIOTCS MMapaMeTphbl

\ IPHUHAJIEKAIME TOJNBKO HccaenyeMomMy oObekTy. BeposTHOCTH 3amepoB
HapamMeTpoB OT JPYTUX OOBEKTOB (F€OMaTOTeHHBIX CETOK, ()AHTOMOB U T.II.)
L IIPAKTUYECKHU UCKIIFOYAETCS.

B HEKOTOpBIX 330TEPUUYECKUX HCTOYHMKAX 3Ta CTPYKTypa OMUCHIBAETCS, KAaK HEBUIAMMAS
KOIHSI 4EJIOBEYECKOTO Tejla CO BCEMH OpraHaMH, SHEPreTHYeCKUMH KaHaJaMH, YaKpaMu U
T.1. OH TmpeAcTaBIseTCS Kak OCOOBI COBETHHMK YEJIOBEKA B KPUTHUECKUX CUTYaIMAX, KaK
aHren-xpanutens. Ha pumc. 2, 3 mnpuBeneHsl TpaguKd aypbl YeNOBEKa M €ro
9HEPreTUYECKOro JBOWHUKA (KOTIHH).

Crienyer 3aMeTUTh, YTO €CIH B 330TEPUUYCCKHX HMCTOYHHMKAX JIBOMHHUK pPAacIoaraeTcs
(cMOTpHT) B TOM >K€ HAmpaBlIeHHH, YTO W (PU3MYECKOE TEJIO 4YeJIOBeKa, TO peasbHO (1o
XapakTepy aypbl) BHIHO, YTO OH Pa3BEpPHYT [0 OTHOLICHUIO K Teily yenoBeka Ha 180°
(cMoTpHT Hazax).

[TomoOHBIil (eHOMEH (UKCUpYyeTCs W Yy JAPYrHX JKMBbIX cymiHocteil. Ha puc. 4, 5
NpUBEICHBI IpaUKK aypbl KOMHATHBIX PACTEHHI C aypoil IBOWHHMKA (KOIIUH) paCTEHHS Hall
HUM.

[To xapakTepy rpauKoB aypbl )KUBBIX 00BEKTOB TEOPETUYECKA MOYKHO HPEATIONOKHUTh, UTO
CYIIECTBYET Iieiasi [[eM0YKa JIBOMHUKOB, PAaCHPOCTPAHSIONIAsACS KaK BBEpX TaK M BHHU3 OT
(u3MYECKOro Tea UCTIBITYeMOT0. Bo3MOXKHO TakiuM 00pa3oM B TpexmepHoM (huzndeckom)
MUpE TPOSIBIISIETCS CBsi3b kuUBOro ¢ Kocmocom (TBopuom). SIcHo m npyroe - dusndeckoe
TEJIO SBJSETCS JIMIIb OJHUM U3 MHOTHX IIPOSIBJICHUI YeloBeKa B MAaTepHaIbHOM MUDE.

MOXHO TakkKe 3aMEeTHTh, YTO JallbHUE OOOJIOYKM ayp 4YelOBeKa W pacTeHui (M uX
JBOMHHMKOB) CTpeMSTCS K (hOpME BBITSAHYTOTO 3JUTMIICA M HE 3aBHCAT OT T'€OMETPUYECCKOM
GopMbI HCIBITYyeMOro. ECTECTBEHHO MPEMONIOKUTh, YTO B TpexMepHOM ((puzuyueckom)
MHUpE BCE JKHMBBIE CYIIHOCTH (M BO3MOXKHO HEXHBBIC) HA OJHEPreTHYCCKOM
(sHEpronH(pOPMAITMOHHOM) YPOBHE BBITIAIAT JUIS YEJIOBEKAa IMOYTH OJMHAKOBO, B BHJIC
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OECKOHEYHOM IEMOYKH BBITAHYTHIX JJIIMIICOB, KOTOPHIE B OOBEME TOXKE CTPEMATCS B
OeckoHeyHOCTh (00BeMHBIE dHepreTHdeckue ctonbbl) (puc. 6). Ckopee Bcero 3emis,
IUTAHETHI, 3BE3bl MPOSBISIOT CeOS B TOHKOM MHPE B BHJAE SHEPrOMH(POPMAIMOHHBIX
CTOJIOOB, KOTOpPBIE PACIONIOKEHBI BIOJb OCH HX BpAIIECHHS KOTOPYIO MOKHO Ha3BaTh W
nHGOPMAIIMOHHON 0ChI0 00bekTa (puc. 7).

Cxema peyHoro pasp aypbl Yenoseka
(AnppeeB A. A, 1959 r.p.)

4,001 m

6
6
) )
2 / / \
1 o
M = M
-3,00 -2,00 po 1,00 2,00 3,00
YcnosHble 0603Have HUA .
— -rpaHuua o6onoyku aypel "C* MpuGop - UTA-1
-rpaHuLia 06onoykm aypbi "B" [ata namepeHwuii - 24.09.2007r.
— -rpaHuMua oBomnouk aypel "A" Bpems usmepenuii - 11-00
-rpaHuua obonouky aypel "al" Onepatop - BbikoB C.A.
-rpaHuLa o6onoyku aypel "a2"
— -rpaHuLia 06onoyku aypbl "a3" 1,00 m
1---- - yCrOBHble YPOBHW YaKp (BereTaTMBHbIX CNeTeHW ); _ - . _ _ BEPOSTHbIE rPaHuLbl 060MOUKM ay pbl
Puc. 2.
Cxema p pa3p ayp
(BbikoBa T. B., 1951 r.p.)
4,00 1 m
< ( {\ (\
) L/ > J /\
6
6
4
2 ) )
1 = - B
M = e = ™
-3.00 . -1.00 0,00 1,00 2,00 3,00
YcnoeHble 0Go3HaueHus -t
= -rpanuua oGonouu aypel "C'  Teeollll.-. Mpu6op - MFA-1
“TPaHALa 0GonouKy aypel "B" [ata navepenuit - 13.11.2007r.
— -rpaHuLa 0GonouKy aypel "A’ Bpews vsMepeHwii - 11-00
-rpaHuLa obonoyku aypsl "al" Onepatop - Bbikos CA.
-rpaHuLa oGoroyku aypel "a2" o
— -rpaHuLia 06omnoykm aypsl "a3" -1,00 “m
1= - yCrIOBHBIE YPOBHM YaKp (BEreTaTuBHbIX CNETEHNIA); ... - BepOATHbIE rpaHULLbl 060NOUKM aypbl

Puc. 3.
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BEPOSTHas rpaHuLia 06OM0YKM aypbl

Cxema pa3pesa 0605104eK aypbl KOMHaTHOro pacTeHus
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Mpubop - UrA-1

[ata namepenuit - 27.11.2007r.
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Puc 4.
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CxeMa pa3pe3a 0605104eK aypbl KOMHAaTHOro pacTeHus

M T T T T T
-0,80 -0,70 -0,60 -0,50 -0,40
YcnoBHble 0603Ha4eHus

—— -TpaHuLa 060moukKM aypbl ",

= -TpaHuLa 060mnoukKu aypbl "|
-rpaHuua obonouku aypbi "
-rpaHuua obonouku aypbi |
-rpaHuua obonouku aypbi |
-rpaHuLia 060no4KM aypbl
_____ -TpaHu1ua oGonoyku aypbl
- - - - -BeposATHas rpaHuLia 06OMoYKM aypbl

Q@UmMaqax®

0,20

0,30 0,40 0,50 0,60 0,70 0,80

Mpwbop - UTA-1

[ata namepenuii - 03.12.2007r.
Bpems nsmepenwii - 14-00
Onepartop - BbikoB C.A.

Puc. 5.
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Puc. 6. Puc. 7.

2. Hakpsl

Yakpbl MpeAcTaBlsIOT COOOM PHEPreTUYeCKHe Y3Jbl, UMEIOIINE JBE BUXPEBbIE BOPOHKH.
BooOmie-To, nmaxxe B HEKOTOPHIX H30TEPHUYECKHX HCTOYHUKAX TOBOPUTCS, UYTO YaKPHI
MPEJICTABISIOT CO00M YUCTO yCIOBHBIN 00BheKT. Kak okazanoch, 3TO He Tak. XOTS YaKphl U
MPEICTaBISAIOT CO00M 00BEKT, OTHOCSIIUNCA K TOHKMM MHUpPaM, HO B HalleM TPEXMEpPHOM
bu3MUeCKOM MHUpPE OHHU NPOSBISAIOTCS, W AOTO MPOSBICHHE MOXHO 3a(pUKCUPOBATH.
JleficTBUTENBHO, YaKpbl 00JaAar0T JBYMsl OOpa30BaHUAMH B BUJIE BOPOHOK, U B HallleM
MHpE TMPOSBISIIOTCS B BHJE CEPUHM SKBUINOTEHUHAIBHBIX IMOBEPXHOCTEM, MOBEPXHOCTH
BpAIICHUS KOTOPBIX UMeeT hopMy BopoHOK (puc. 8).

B nanpheiimeM s ynmpoumieHHs Ha PUCYHKax W rpadukax OyayT MOKa3bIBAaThCS TOJIBKO
BHYTPEHHUE DKBUIIOTCHIIUAJIBHBIE IOBEPXHOCTH.

Ha pucynkax 9-13 mokazanbl Trpadukd H3MEpEHHH dYakp CO BTOPOH IO MIECTYIO.
[Tpumensach METOAMKA U3MEPEHHIA OnMcaHHas B [1].

BepositHo, MO (opme 4aKpOBBIX BOPOHOK BO3MOKHO MPOBOJAUTH PAHHIOI TUATHOCTHKY
pa3MYHBIX 3200JI€BAHUN U OLIEHKY IICHXO(PHU3NIECKOTO COCTOSIHHS YeIoBeKa. JMarHocTuky
MO’KHO ITPOBOAMTH IO CIEIYIOIINUM ITapaMeTpaM:

1. VYron packpbiBa BOPOHOK;

2. Hckaxenus GopMbl BOPOHOK;

3. WaeHTUYHOCTH MepeIHeH 1 3aHEH BOPOHOK YaKp.

Ha puc. 14 npuBenensl rpad)uku MOHHTOPUHTA Yakpbl Ne6 (a/KHBI).
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Y uccnenyemoro 19.03.08 HaGmromanuch CHIBHBIE TOJIOBHBIE OOJH, JAaBICHHE BHYTPH
YyepernHoil KOpoOKH, KpaTKOBPEMEHHOE 3aTyMaHuWBaHue co3HaHusa. Ha rpaduke BuaHO
CUJIbHOE HCKakeHue ¢Gopmbl BOpOHKH co cTopoHbl cnuHbl. K 15.04.2008uccnenyemsiii
yyBCTBOBall ceOs nyuiie. GopMmbl nepenHeid U 3aaHeil BOpOHOK ctanu Onu3ku. CUiibHBIE
u3MeHeHust Gopmbl ucuesnu. CreayeT OTMETHTb, YTO HCCIEAyEeMbId He MpUHUMAI
nexkapctB. Ha puc. 15 mpuBeneHsl rpagukd MOHMTOPHHIAa YaKpbl B Hayaje U KOHIIE
HAOIIOICHUN.

I'paduku yakpbl y pa3HbIX UCCAEAYEMBIX IPUBEIEHBI Ha puc. 16, 17.

Cxema pa3pesa aHepreTM4yeckon BOpoHKM Yakpbl Ne6 (amxHbl) YyenoBeka

CcM

9
8
7
6
5
4

3
2
1

cM
oM -27 -26-25 -24 -23-22 -21-20 -19 -18-17 -16 -15-14 -13-12 -11 -10 W 12 5 /6 /A 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
2

akHa (6)

VposeHs 1162 uenoBexa MpuGop - UFA-1
[ata navepenun - 22.12.2007r.

Bpemsi namepenun - 11-00
- 9KBUMOTEHLMArbHbIE MOBEPXHOCT U AHEPreTUYECKOIN BOPOHKM YaKpbl YenoBeka Oneparop - Bbikos C.A.

YcnoBHble 0603Ha4eHus

Puc. 8.

227



Marepuansl MeXIyHApOAHON HAYyYHOH KOH()EPEHIHH.

Xocta, Coun, 25-29asrycra 2009r.

Cxema pa3pe3a 3HepreTmyeckon BOpoHkM Yakpbl Ne2 (CBagxucTxaHa) yenoBeka (Bug,
cBepxy)

M

TePEIHsISA YacTh

7
6
15
4

cM

TEJ1a YCIOBCKa

CM

-30-20-28-27-26-25-24-23-22-21. -20-19-18-17-16-15-14-13-12-1140 -9 -8 -7 6 -5 -4 -3 -2 -I;

123456 78 9 1011121314151617 1819 2021 22 23 24 25 26 27 28 29 30

CsapxuctxaHa (Ne2)

YcnoeHble o603HaveHns

" - 3HepreTM4ecKas BOPOHKa Yakpbl YeroBeka

Mpwbop - UrA-1

[ata namepenus - 19.03.2008r.
Bpems namepenus - 11-00
Onepatop - BbikoB C.A.

Puc. 9.

Cxema pa3pe3a aHepreTuyeckon BopoHku Yakpbl Ne3 (MaHunypa) yenoBseka

™M

TEJ1a YCJIOBCKa

cM

9

8

7

6

5

1

3

2

CM :
3029282726 -25-24-23 2221 20-19-18-17-16-15-14-13-12-11-10 0 8 7 6 5 -4 -3 -2 -I

3

4
5
6
7
8
9

123456 7 8 91011121314151617 18192021 2223 242526 27 28 29 0

Manunypa (Ne3)

YcnoBHble 0603HaueHna

- 9HepreTUYeckas BOPOHKA Hakpbl HEroB eka

Mpubop - UTA-1

[ata namepenus - 19.03.2008r.
Bpewmsi usmepenus - 11-00
Onepatop - BbikoB C.A.

Puc. 10.
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CxeMa pa3pe3a 3HepreTuyeckon BOpoHkM Yakpbl Ne4 (AHaxaTa) YyenoBeka (BUA CBepXy)

CcM

Anaxata (Ne4)

YcnoeHble 0603HaYeHuA

- 3HepreTUYeckas BOPOHKA YaKpbl YeroBeka

cM
30
29
28
27
26
25
24
23
22
NepesiHss YyacTh Tella YeJIoBeKa
17
16
15
14
13
12
11
10
9
8
7
6
5
H
3
2
cM :
-30-29-28-27-26-25-24-23-22-21-20-19-18-17-16-15-14-13-12-11-40 -9 -8 -7 -6 -5 -4 -3 -2 -1% 1234561789 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

-3
-4
=5
-6
-7
-8
=9
-10
-11
-12
-13
-14
=15
-16
-17
-18
-19
-20
=21
-22
-23
-24
-25
26
=27
-28
-29
-30

Mpubop - UFA-1

[ata uamepenus - 19.03.2008r.
Bpemsi usmepeus - 11-00
Onepatop - bbikos C.A.

Puc. 11.

cM

o

M

Cxema pa3pe3a aHepreTM4yeckoi BopoHku yakpbl Ne5 (BuwyHaa) yenoseka (Bua cBepxy)

™M

-30-29-28-27-26-25-24-23-22-21-20-19-18-17-16-15-14-13-12-11,10 9 -8 7 6 5 4 3 2 ;0 1 2 3 45 6 7 8 9

Lo

ittt

T

BuwyHnpa (Ne5)

YcnosHble 0603HaveHUs

- 9HepreTUYeckas BOPOHKa HYakpbl HeroB eka

1011121314151617 18192021 22 2324252627 8 20

Mpwbop - UTA-1

[Mata namepehus - 19.03.2008p.
Bpewmsi nsmepenus - 11-00
Oneparop - bbikos C.A.

Puc. 12.
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CxeMa pa3pe3a 3HepreTMyeckon BOpoHKM Yakpbl Ne6 (AmkHa) yenoBeka (Bua cBepxy)

brnwsnoumo

CcM cM

123456 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

-30-29-28-27-26-25 24 -23-22-21-20-19-18-17-16-15-14-13-12-11-10 -9 -8 7 -6 -5 -4 -3 -2 -

boludhsbi

AmkHa (N26)

YcnoBHble 0603HaYeHus MpuBop - UTA-1

[Nata namepenus - 19.03.2008r.
- 9HepreTM4yeckas BOPOHKA Yakpbl YE€noB eka BpeMﬂ VI3MEpeHI/Iﬂ -11-00

Onepatop - bbikos C.A.

Puc. 13.

MOHUTOPUHT 3a cxeMoW pa3pe3a 3He preTMYeckon BOPOHKM Yakpbl Ne6 (AnxHa) YenoBeka
(BuA ceepxy)

cm
30
29
28
27
26
25
MEpEaHAs YaCTh TCJIa YEJIOBCKa
19
18
17
16
15
14
13
12
1
10
9
8
7
6
5
3
3
2
1
cm cm
30 29 -28 27 -26 25 -24 23 22 21 20 19 -18 17 -16 -15 -14-13 42 -b 5 6543200123456 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

-3
M
-5
6
2
-8
-9
-10
11
12
13
-14
-15
-16
-7
<18
-19
=20
21
-22
-23
-24
=25
=26
YcnoBHble 0603HaueHUA 44
-29
-30

- chopma 3HepreTU4ecKoil BOPOHKM Yakpbl yernoseka (19.03.2008)  AmkHa (N26)

- (hopma 3HepreTN4eckorn BOPOHKM Yakpbl Yernoseka (20.03.2008)

- chopma 3HepreTU4ecKoii BOPOHKM Yakpbl Yenoseka (21.03.2008) Mpu6op - UrA-1
- (hopma dHepreTN4eckorn BOPOHKM Yakpbl Yeroseka (24.03.2008)
- (hopma aHepreTN4eckon BOPOHKM Yakpbl Yeroseka (25.03.2008)
- chopma 3HepreTU4ecKoii BOPOHKM Yakpbl Yenoseka (26.03.2008)
- chopma 3HepreTU4ecKoii BOPOHKM Yakpbl Yenoseka (27.03.2008)
- (hopma 3HepreTN4eckon BOPOHKM Yakpbl Yernoseka (31.03.2008)

Puc. 14.

Onepartop - Beikos C.A.
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MOHUTOPUHT 3a cxeMoW pa3pe3a aHepreTMyeckon BOPoHkKM Yakpbl Ne6 (AaxHa) YenoBeka
(BuA cBepxy)

c™M

NepeaHsst 4acThb TEjla YCJIOBEKA

cM
-30-29-28-27-26-25-24-23-22-21-20-19-18-17-16-15-14-13-12-11-J0 -9 -8 J -6 5 -4 -3 -2 -L 1112 13 14 15 16 17 18 19 20 21 22 23 24 2526 27 28 29 30

YcnoBHble 0603HaYe HUA AmkHa (Ne6)
— - (POpMa SHEpreTU4ecKon BOPOHKM Yakpbl YernoBeka (19.03.2008) rIpI/IGOp CUrA-1

e - (POPMa IHEPreTN4HECKOIN BOPOHKMN Yakpbl Yenos eka (15.04.2008)
Onepatop - bbikos C.A.

Puc. 15.

Cxema pa3pesa aHepreTMyeckoin BOpoHku Yakpbl N26 (AmkHa) yenoBeka (BUA cBepxy)
(BbikoBa T.B. 1951 r.p.)

™M

X mepenmsis cTopoHa Tena yenoseka )

9
8
7
6
5
a
3
2
1
cm 1 cMm
-30-29-28-27-26-25-24-23-22-21-20-19-18-17-16-15-14-13-12-11-10 -9 8 -7 6 -5 -4 3 -2 -} 1 2 3 4 5 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
-3
4
5
6
7
8
9

AmxHa (Ne6)

YcnoBHble 0603Ha4YeHUA MpuGop - UFA-1

[ata nsmepenus - 21.03.2008r.
Bpems usmepenus - 11-00
Onepatop - beikos C.A.

- 9HepreTMYeckas BOPOHKa Yakpbl YeroB eka

Puc. 16.
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Cxema pa3pesa aHepreTmyecko BoOpoHku Yakpbl Ne6 (AgxxHa) yenoBeka (Bup cBepxy)
(BbikoB C.A. 1976 r.p.)

cm

RRNRY

TIepeaHsst CTOPOHA TeJla YCJIOBCKA

19
18
17
16

M

-30-29-28 -27 -26-25-24-23-22-21-20-19-18-17-16-15-14-13-12-11-10 -9 -8 7 -6 -5 -4 3 -2 -

bhbudhbblbdbrnwrnowonoSERERG

AmxHa (N26)

YcnogeHble 0603HaveHna

- 9HepreTUYeckas BOPOHKa Yakpbl Yenoseka

cm
456 7 8 9 10111213 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Mpubop - UTA-1

[ata nsmepenus - 21.03.2008r.
Bpewmsi usmeperus - 11-00
Onepatop - AHapees A.A.

Puc. 17.

3. DaHTOMBI

[Tox hanTOMamMu OymeM mojapa3zyMeBaTh HEBUIUMBIC, HEMATEPHAILHBIE OOBEKTHI, KOTOPBIC
OJTHAKO TIPOSBIIIOT ce0s B TPEXMEPHOM, PU3HUECKOM MUPE OMPENCICHHBIMHA (PHU3NIECKUMU
ciencTBUSMU. B HameM ciaydae 3TO SKBUIOTEHUMAIbHBIE TTOBEPXHOCTHU COIYTCTBYIOILHE
HEBUJUMBIM 00BbEKTaM U MOBTOPSIIOIINE UX (HOPMY.

®aHTOMBI MOTYT UMeTh (popMy IWIMHIpaA, napaiienenumnena, chepol. boiBaor dhanTombl
OYEeHb CJIOKHON (DOPMBI, HATIOMUHAIOLIUE KPBIIIM aHTAPHBIX COOPYKEHUH C OTBEPCTUSMU

pa3Hoii (HOPMBI.

daHTOM B BHJE HWIMHIAPA, oOHapyx)eHHbIH ¢ momoisio MI'A-1 ynomunaer KpaBueHko
IO.I1. B [2] (puc. 18).
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Puc. 18.

Corpynuukamu U1 «PoBHO-Cyperx» oOHapyKeHbl (paHTOMBI Ha pabOYMX MECTax JIOACH.
Ot (haHTOMBI MPOJOJKAIOT CYIIECTBOBATh JaXke TOrJa Korja pabo4yero Mecra M camoro
YeJI0BeKa yXKe He CyHIeCTBYeT. DTH (paHTOMBI UMEIOT BUJ cdepbl B Gopme sitna. MoxkHO
MPEANOIOKHUTH, YTO 3TOT (PAHTOM MPEACTABIAET COO0N MH(OPMAITMOHHOE TEJIO YEIOBEKa U
MMEET CBOMCTBO IOCTOSIHHO KOMHPOBATHCSA T/I€ OBl YEIOBEK HE HaxOoIwics. Pe3ymbraThi
n3MepeHuit (aHTOMOB pabounXx MECT puBeeHbI Ha puc. 19-20.

Taxxe corpynHukamu MI[ «PoBHO-CypeHxk» ObUI NPOBEAEH ONBIT IO MEHTAIbHOU
YCTaHOBKE B MOMEUIEHUH (paHTOMa B BUE KPYIJIOM BEPTUKAIBbHON KOJOHHBI AMAMETPOM
Im. Hannuue danToma ObLI0 MOATBEPKIAEHO TIpH momoly npudopa MI'A-1 HeCKOIbKUMU
OTepaTopaMu.

Cxema pa3pe3a aHepreTuyeckoro paHToma (kabuHeT [leMmbsiHoBa B.A.) (6okoBasi npoekuus)
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YcnosHble 0603HaYeHUA
Mpubop - UrA-1

- rpaHuLia 06onoYku daHT oma [aTa namepeHwii - 04.04.2008r.
Bpemsi namepexuii - 11-00

— — — - BEpOSTHas rpaH1La 0BonoykM draHToma Onepartop - Bbikos C.A.

Puc. 19.
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Cxema pa3pesa 3HepreTuyeckoro paHToma (kabuHet flembsiHoBa B.A.) (hbpoHTanbHas
npoekuuns)
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220

210

20

10

cM cM

-220 -210-200 -190-180 -170 -160 -150 -140-130 -120-110 -100 -90 -80 -70 -60 -50 -40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220

— YcnoBHble 0603Ha4e HUst
Mpubop - UMA-1

- rpaHu1La 06oMoYKM haHToMa [lata nsmepenuii - 04.04.2008r.
Bpems namepenuin - 11-00

- BEPOATHas rpaHu1Lia 060Moukn daHToMa Onepartop - Bbikos C.A.

Puc. 20.
4. MexaHU3M NPOSABJICHUSA

[Ipennonoxum,  4YTO  JIMHUM  TEOMAaTOTEHHBIX  CETOK  MpPEACTaBIsAIOT  cOoOOM
OKBUIOTCHIIMAIBHBIC TOBEPXHOCTH 00JaNalomMX 3apsAaoM Teil (MaTepUabHBIX WM
HEMAaTePUAIIbHBIX), PACIOJIOKEHHBIX Ha OINPEICIICHHOM PACCTOSIHMM OT MOBEPXHOCTH
3emin. Kaxmas w3 reomaroreHHbiXx cetok (Xaprmana, Kappu u ap.), ucxoms wu3
BBIIIEU3IIOKEHHOTO MPEJIINOI0KEHHs, UMEET MO JBa UCTOYHUKA. PaccMOTpUM MOMeIlIeHHe
U3 KUPIUYHBIX CTEH, 00JIaJalollIMX MArHUTHBIMH CBOMCTBAMH, C PACIOJIOKEHHOM B HUX
3IIEKTPUIECKOH mpoBoakoit. Hanpspkenue noakiroueHo (puc. 21).

DnekTpudeckas nMpoBojka (ceTh), MOAKIIOYCHHBIE TeICBU30pbl, MOHUTOPHI ¢ DJIT, apyras
AJIEKTPOOBITOBAS U IPOMBIIIJICHHAS TEXHUKA BBI3BIBAIOT MOHU3AIMIO BO3IyXa B TOMEIICHUN
MOBBIIIAS KOHIICHTPAIUIO 3apsHKEHHBIX YacTHIl (MOHOB) TOTO WMJIM MHOTO 3HaKa, KOTOPBIC
pacnpeneNsitoTcss IO IOMEMIEHW0. Tak KakK TIeoNaToreHHass CeTKa HWCXOAsd U3
BBINICH3JIOKEHHOTO  TMPEATOJIOXKEHUss  o0Nagaer  MOTSHIMAJIOM, OHA  HAYMHAET
nepepacrpeiensiTh 3apsHKeHHbIE 4YacTHIbl BHYTpH ce0si. B pe3ynbrare BO3HUKHET
JIOTIOJIHUTENIbHAS, O0JIajlaolasl 3apsiioM IUIOCKOCTh, MapaijiesibHasi SKBUIOTEHIMATbHON
MOBEPXHOCTH, TO €CTh IJIOCKOCTH Te€O0NaTroreHHoil ceTku. CKopee BCEero BO3HUKAIOT JIBE
JOTIOJIHUTEIIbHBIE IUIOCKOCTH, ClIeBa W CIIpaBa OT AKBUIIOTCHIMAJIBHOW MOBepxHOCTU. MX

Mbl U 3amepsieM UT'A-1 (puc. 22). XoTs, BEpOSTHO Mbl HUMEEM HECKOJBKO HHYIO KapTHHY
(puc. 23).

Kupnuunsle creHbl, o0najalollide MAarHUTHBIM TIOJEM, SIBISIOTCS Kak Obl MarHUTHOMU
JIOBYIIKOW Il 3apsSOKCHHBIX YacTUI[ (MOHOB), TO €CThb CHOCOOCTBYIOT WX OOJbIIEH
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KOHICHTpal B MMOMCUICHUH, YTO HNPUBOAUT K YBCIIMYCHHUIO MOTCHIIHAJIA HHOCKOCTGfI, nu
KakK CJIICICTBHUC ooitee YBCPCHHBIM 3aMCpaM.

DTO MOXHO TOATBEPIAUTH TEM, UYTO BO3JIe CTCH (KUPIUYHBIX) O0Jiee YBEPEHHO MPOUCXOIUT
(buKcaius reonmaroreHHsIx cetok (puc. 24).

Takoit xe >PQexT mPOUCXOAUT BO3JE€ MOHUTOPOB H TeneBu3opoB ¢ JDJIT, koropsie
ABJIAIOTCS] B CYIIIHOCTU MOHM3AaTOpamMu. To €CTh BO3J€ CTEH U MOHUTOPOB OOBIYHO OJHA U3
ABYX  3aMepsieMbIX  JIMHUH  TEOMaTOreHHOi  ceTku  (NMpHHAAJICKANMX  OJHOU
SKBHUITOTEHIIMAILHOM MOBEPXHOCTH) SIBJISICTCS OYCHb MOIIHOM (JIPOXKUT CTPEITKA).

Kak mpumep, ere MOXHO NMPUBECTH U3MEPEHUS B 3JJaHUU U3 TUIICOOJOKOB C KMPIUYHBIM
KaMHHOM. 3aMEpHUTh T'€ONaTOr¢HHBIC CETKM MOXKHO TOJIBKO BO3JIC KUPIMYHOTO KaMHUHA B
paamyce nopsinka 1,5v. B skene300eToHHBIX 3naHUSX 3P dEKT mposBisieTcs cnadee, Tak Kak
MarHiTHOE T0JIe HE pachpeneieHHoe, a (PaKTUIeCKH TOUYEYHOE, BO3JIE KaXKIOW apMaTyphl.
HckimroueHus mpeICTaBIISIOT JKeIe300€TOHHBIC KOHCTPYKITUHU C MEJIKOW apMaTypHOM CeTKOU
IO BCEH MMOBEPXHOCTH.

To ecTh MpUXOAUM K MIPEANOIOKEHHUIO, UTO JJII YBEPEHHOTO 3aMepa reonaTOreHHbBIX CETOK
(nH TOI3€MHBIX AHOMAJIHiT) HaM HEOOXO0IUMO:

1 - noBbIIIICHHAS KOHIICHTPAIIHS 3apsSKSHHbBIX 4acTUI] (HOHOB);
2 - HAJIM4YXe MarHUTHOTO TIOJIs MOBBIIIIEHHON HAIMPSKEHHOCTH.

Wiy MO>HO 10 OTAENBHOCTH in 1, unu 2.

Toxe camoe cpaBeasIuBO U JUIsl OTKPHITOrO MPOCTPAHCTBA. TOJBKO (haKTOPBI MIPOSBICHUS
nyHKTOB 1 1 2 — apyrue. J{ns moa3eMHBIX aHOMaJIHMH THTA MOJ3€MHOTO BOJHOTO TOTOKA,
T€OJIOTUYECKOTO paszioma, (aKTopoM, CHOCOOCTBYIOIIMM TOBBIIIEHHOW KOHIICHTPAIHH
3apsKEHHBIX YaCTULL SIBJISIETCS KOHTAKT JIBYX Cpell, HA KOTOPOM BO3HHMKAET MOBEPXHOCTHBIM
3apsin (3apspKEeHHasl IUIOCKOCTh). DTO K€ CIPABEUIMBO I KApPCTOBBIX MOJIOCTEH, MOTHII U
ap. VHTepecHO, 4YTO YHCTO TEOPETUYECKH UCXOAS W3 BBILIEU3JI0KEHHOTO MOXHO
MPEANOJIOKUTh, YTO HANPUMEP T'PaHUIBI T€OJOTHMYECKOrO pasjioMa, MOA3EMHOIO IOTOKa
(peukun) moryt ¢ukcupoBarbcsi M'A-1 He Kak ojaHA JUHHS, a KaK cepus NapajieIbHBIX
JUHUNA, KOTOpble OyAyT TMpEeACTaBIATh COOOH HKBUIMOTEHIMAIBHBIE IOBEPXHOCTH,
COITYTCTBYIOIIME 3aps’KEHHOM MIOCKOCTH Ha KOHTAKTE JIBYX CPEJ.

W3 BBIMIEN3I0KEHHOTO CIEAYET, YTO 3UMOHM (CyXOil, MOPO3HOI) H3MEpEHHUs! MPOBOIUTH
ayume (00JbIIoe KOJMHYECTBO 3apsHKCHHBIX YacTHII). Tak jke B OJHOM M TOM K€ paiioHe,
CKaXEM Ha CyXOH TOpKE, MOYKHO IIPOM3BOJUTBH 3aMEPbI, & PAIOM, BO BIIAKHON HU3MHE,
MU3MEPEHUs IIPOBECTH IPAKTUYECKHA HEBO3MOXKHO.

CrocoOCTBYeT HM3MEpeHUsIM Takke akTUBHOCTh ConHna (MsSITHA), YTO YBEIWYHMBACT
KOJIMYECTBO 3apsOKEHHBIX YacTUIl, MAarHUTHbIE OYypH, YBEIWYMBAIOIIME HAIPSHKEHHOCTD
MarHuTHOTO MOJIs, a Jydylle Bce B KoMOuHanuu. Taxke cienyer ynoMsHyTh rpo3y. I'opon
PoBHO pacmonoxxen B Iloneche, re orpoMHOE KOJIWYECTBO OOJIOT, TO €CTh OYEHb CHIPO,
HABEPHO 3TO BBI3BIBAET 3aTpyIHEHUs B u3Mepenusax UI'A.
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W3 BBIIEU3IOKEHHOTO CIEAYIOT W YHUCTO MPAKTHUYECKUE MpeaokeHus. To ecTp B
noMeineHun  (ecaM  TPYAHO MPOM3BOIUTH 3aMEpbl) MOXHO TNPUMEHUTh HOHHU3ATOP
(>xemaTeabHO IBYXIOJSIPHBIN), PACTION0XKHB U3TY4aTeld BIOJb CTEH.

BePOSITHO, HCTOYHUKOM IIATOITCHHOCTH B OAdHHOM CiIydac CJICAYCT CUHUTATb 6OJ'II>H_IYIO
IUIOTHOCTDL 3apsA’KCHHBIX YaCTHIL (I/IOHOB) B y3jax, a HOpu COBIAJACHHUU Y3JIOB Pa3HbIX
reomnaTorcHHbIX CECTOK OHAa CHJIBHO BO3PACTAaCT.

To ecTb reonaToreHHbIE CETKU SBIISIIOTCS HE U3JIy4aTelsiMU, a KOHUEHTPATOPaMH BBICOKHX
sHeprui, W H¢GGEeKT BO3ACHCTBUS HA OpPraHU3M MOXHO CpPaBHHTH C JIEHCTBHEM
PaMOaKTUBHOTO U3yUYCHHsI (CHMIITOMBI TaKUE )KeE).

BBIXOI[)I N3 BBINICHU3JI0XCHHOI'O MOXHO p8.3pa6aTI>IBaTB 1 MCTOAbI 3allIMThI.

PaccMoTpuM MexaHu3M mepepachpeaeseHns 3apsKeHHBIX YacTHUIl B T€ONMAaTOTeHHOW CEeTKe
eme pa3. IIpoTHBOMONIOKHO 3apsDKEHHBIE YACTHULBI CTPEMSTCS APYr K JpPYry, MBITasCh
coeqnHUTHCSA. OHAKO SKBUIMOTEHIMANbHAS TTOBEPXHOCTh NPEIMSATCTBYET 3TOMY, U YaCTHUIIBI
OCEIAa0T Ha TPAHHUIAX AKBUIOTEHIMAIFHOW IMOBEPXHOCTH, CO37aBasi MPOTHUBOIOIOKHO
3apspKeHHbIe TuIockocTH (puc. 25). To ecTh B paliOHE SKBUIIOTCHIMAIBHOW MMOBEPXHOCTU
BO3HMKAET pa3sHOCTb IIOTEHLHUAIOB, o00pa3ys COOCTBEHHO KOHJEHcaTop. B  y3max
reOIaTOTeHHOW CeTKH OyaeM WMeTh cienyromyto kaptuHy (puc. 26). To ecth 4TOOBI
JUKBUIUPOBATh 3TOT KOHAEHCATOp HANO €ro 3aMKHYTh. MIMEHHO 3TO MBI JelaeM, Korja
yKJIaJblBa€M Ha II0J1 METAJUIM3MPOBAaHHYIO IUIGHKY win ¢onsry. B amreparype
YIIOMUHAETCs, YTO €CIIM B PaliOHE CIAaJbHOTO MECTa €CTh y3el, TO HaJA0 MOJOXHUTH IO
KpPOBaTh Ha HETO 3epKayio. 1 3To BepHO, TOJIBKO MEXaHM3M 3aIlIUTHI IPYroil (B auTeparype
CUMTACTCS, YTO 3EpKall0 OTpakaeT u3iIydeHue). Ha camom Jene MeTamiM3upoBaHHAs
MOBEPXHOCThH 3epKajia 3aMBIKA€T IPOTHBOIIOJIOKHO 3apsyKEHHBIE TUIOCKOCTH B y3II€.

Ho ¢ apyrumu mpoctpaHcTBeHHbIME (B 00bEME) I'€ONMaTOreHHbIMU 30HAMH THIIA ISATCH H
(haHTOMOB TIpoOJIeMa TAKUM CITOCOOOM HE peraeTcs.

Eme B y3iax reonaTtoreHHbIX CETOK PEKOMEHIYETCs BEIIAaTh TaK HA3bIBA€MbIE IEPCTHU
boymxu (cnimpanu onpeeseHHOro pa3Mepa U3 MpoBOJIOKH). Tereph MOHATEH MX MPUHIIMIT
neucTBrsl. Meramumdeckass CHUPAIb 3aMBIKAET Yy3€Jl TEeONaTOreHHOM CEeTKH. XOTS B
IIPUHLMIIE JTa 3allUTa JEUCTBYET HEIOITO U B JINTEPAType PEKOMEHIYETCS ITH NEPCTHH
noyarie MEeHITh (KaK OKa3bIBAaCTCSl MOYKHO ITPOCTO 3aMKHYTh KOHIIbI CITUPAJIH).

Mb1 paccMOTpen TOJBKO OJIHY M3 TEOMAaTOrE€HHBIX CETOK. A 'y HAac MX HECKOJIBKO
(reomatorennas cerka Kyppu, Xaprtmana u apyrue). ITo umaee Mbl JODKHBI ObUTH OBI
HAOJII0/1aTh XAOTUYHYI0 KApTUHY M3 Pa3HOOOpa3HBIX (UIyp Ha MOBEPXHOCTH MpHU
MEepPECeYCHUN HKBUMIOTEHIIMATIBHBIX MOBEPXHOCTENH MCTOUHUKOB Pa3IMYHBIX ceTOK. OJIHAKO
MBI HAOJII0JJaeM KaKyI0 ICOMaTONCHHYIO CETKY KOHKPETHO (KaK[as reornaToreHHasi ceTka
UMEET 10 J[Ba MCTOYHHMKA). DTO MOYKHO MOIBITATHCS OOBSICHUTH CICAYIOMIMM. MCTOUHMKH
reONMaTOr€HHbIX CETOK CHHXPOHHO MMEPEKIIIYaOTCA C ONpeAerIeHHON 4acToTod. To ecTs,
3TO HANOMHHAeT HaOMIoAeHUs JBYX (WinM OOJbIE) CHTHAJIOB HA OJHOJYYEBOM
ocuniuiorpade ¢ KOMMyTHUPYIOLIEH TPUCTABKOIA.
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Otcrofa cieayer, 4TO Hall MHP CYIIECTBYET B KaJpUPOBAHHOM (MMITYJIbCHOM) PEXKHME.
Hame co3nanme pabGoTtaer ¢ Takod e dYacToTol W (a3oif, MOATOMY MBI 3TOT MHP
BOCIIPMHMMAEM Kak peajbHbId. Eciau dyactoTa Haliero co3HaHHsi HEMHOTO OTKJIOHUTCS, TO
Halll MHpP HaM CTaHET Ka3aTbCsi MNPHU3PAYHBIM, a €CIU pPa3HOCTh YacTOT OyneT eIe
YBEJIMUYUBATHCS, TO IS HAILIETO CO3HAHUS 3TOT MUP BOOOIIE ncue3HeT (cMepth?). Ho aTo He
O3HAYAEeT, YTO UCUE3HET MUP WJIM HCUYE3HET Hallle CO3HaHUE.

B oxHOM 1 TOM ke 00beMe MPOCTPAHCTBA MOXKET CYIIECTBOBATh OCCKOHEYHOE KOJMYECTBO
HUCTOYHHMKOB C Pa3HBIMU YaCTOTaMH (Ia)ke B TOYKE). ITO 03HAYAET, YTO B OJJHOM M TOM K€
IIPOCTPAHCTBE OJHOBPEMEHHO MOKET CYIIECCTBOBAThH OCCKOHEYHOE KOJIMYECTBO MUPOB. To
ecTh npu nepexojie (MepeKITFOUESHU ) HAIIET0 CO3HAHUS Ha JAPYTYIO YaCcTOTY MBI TOMAa1aeM B
APYroi MUp, KOTOPBIA CTAHOBUTCS JJIs1 HAC aOCOIIOTHO peajbHBIM (HO 3aKOHBI TaM MOTYT
ObITh npyrue). Ilpu Tak Ha3pIBAEMOW CMEPTH, MEPEKITIOUECHHE CO3HAHUS IMPOUCXOIMT
aBToMaTudecku. OJHAKO MOXKHO HAydHUThCSA O3TO JelaTh CO3HaTeNbHO. TO ecTh
nepeMeNiaTbCss B JPYrod MHpP M BO3BpalilaThcsi oOpaTHO (MPH COXpaHEHHWU MaMmsTh). B
IOPHUHIKIE JUISI 3TOTO CJAYyXKAaT HOTOBCKHE TMPAKTUKH, Ja W MPAKTUKHA APYTUX TalHBIX
3aKpBITBIX yueHHi. B mpuHIMIE €CcTh, CKaXXeM TaK, MHOTO METOAMK 4YTOOBI IMONacTh Ha
ApyTUe TUTaHbI, WM MUPBI TIPU JKU3HU B 3TOM Mupe. Ho Tak kak 3TH MHUPBI CYHMIECTBYIOT
OJTHOBPEMEHHO, TO M MbI BO BCEX HHX CYIIECTBYeM OJHOBpeMEHHO. TOJBKO CO3HAaHHE
MPUBSI3aHO K ONPEICIIEHHOMY YaCTOTHOMY Auana3ony. CyIecTBYeT TaKkKe BHAs HepapXus
MHUPOB, WHA4e ObLT ObI XaoC. A €CJIM MBI CYIIECTBYEM BO BCEX MHpax, TO y HAC JIOJDKHO
OBITh YTO-TO OOIIIEE /TSI BCEX MUPOB (IyX).

Koneuno, mpuBefeHHBI MEXaHW3M CHIIBHO MEXaHHCTHYEH. SIBHO CYIIECTBYET MHOIO
HIOQHCOB JPYroro TMOpsKa, TUIA HalpuMep KOHBEKIMU. OTO KOrja CO3HaHHE
MEePEKITI0YaeTCss Ha 4acTOTY MHUpA, T OHO YKe ObUIO (peMHKapHAIHs?), U €CTeCTBCHHO
NPOSIBJIACTCS B APYTOM Tejie (C YACTUYHBIM WU TIOJIHBIM COXPAaHCHUEM MaMSITH).

Kak onvH 13 BBIBOJIOB MOXKHO CKa3aTh, TO YTO KUPIWYHBINA JIOM HE CAMBIN JIY4YIIH B TJIaHE
9KOJIOTHUU TaK KaK MPEJICTABIISIET COOOM JOBYIIKY JJII HOHU3UPOBAHHBIX YacTUIl. A BHYTPH
KUPIUYHON TIeYW SIBHO OyJeT 3aMepsAThCS TMOBBIIIEHHBIN (OH paJlMOaKTUBHOCTH, 3a CYET
OOJIBIION TIOTHOCTH 3apsKEHHBIX YACTHUII, €CITH K TOMY K€ IeYKa HaXOJUTCS B y3JI€ CETOK,
TO €lla MOXET MOJYyYUThCA PAaJAMOAKTUBHOW. TO ’Ke, HaBEepHOE HAJO0 Y4YUTHIBATH MPHU
MPOEKTUPOBAHUM JTOMOB. TO K€ OTHOCUTCS M K KaMHUHaM. JTO BCE MOXKHO IMOJTBEPAUTH
3amepamu. U 3TO moATBEpXKIAETCS peE3yJbTaTaMH HM3MEPEHUNM KOTOPBIE IMPOBOIHII
KpaBuenko FO.I1. B y3nax sHEpreTH4eckux CETOK U B IIe4ax 3JaHUM, IPUMEHSS pauOMETP.

N naBepHOe, eciii Mbl TIOMECTHM €MKOCTh C BOJOM B OJMHAPHBIM WM CIBOCHHBIN Yy3€Il
reormmaroreHHoii  cetku  (Xaprmana, Kyppu), TO Boga mpuoOpereT  CBOWMCTBA
c1abopaanoakTHBHON (HaBepHOE THIIA KaK M3 PaJIOHOBBIX HCTOYHHKOB).

Cnenyer NOAYEpKHYTh, YTO HaJ TE€OJOTMYECKMMH pa3jioMaMH, IMOA3EMHBIMH BOJHBIMU
ITIOTOKaMH U APYTMMHU aHOMAJIUSIMHU €CTECTBEHHOTO M MCKYCCTBEHHOI'O IPOMCXOXKIEHHUS, 3a
cueT 0o0pa30oBaHMs Ha TPaHMIIAX OBEPXHOCTHOI'O 3apsja, KOJUYECTBO 3apsHKEHHBIX YaCTHLL
(MOHOB) yBENMYUBAETCS, YTO NMPUBOJIUT K YBEJIMYCHUIO MX IUIOTHOCTH B I'€ONAaTOTECHHBIX
CeTKax, BEIyIllee K IOBBIIIEHHOMY IMopaxaromeMmy 3((eKTy, TO ecTb TaKOW CMBICI
OIACHOCTH TE€X MECT, TIZ€ TEOJOTMYECKHE pa3IOMbl M IIOA3EMHBIE BOJIHBIE IIOTOKH
COITYTCTBYIOT I'€ONATOICHHBIM CETKaM, a €Ille XYy>K€ €CJIM 3Ta KOMOMHAlLUs BCTPEYaeTcsl B
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KUPIHUYHBIX WM 5Ke1e300€TOHHBIX NOMEeNIeHHsIX. TaM nopakarouuii 3ppexT MHOTOKpaTHO
BO3pacTacT. A €ClIM Yy4ecTb, 4YTO TI€ONATOT€HHAas CEeTKAa CXXUMAETCs BO3JIE T'PAHMIL
re0JIOTHYECKUX Pa3JIOMOB U BOJHBIX IIOTOKOB, TO B TAKOM MOMEIIEHUH (MU HA OTKPHITOM
NPOCTPAHCTBE) IydIlle JOJIT0 HEe HAaXOAWUThCs. HaBepHOE MOIydMM YTO-TO BpPOJIE JTY4EBOIl
00JIe3HM, WIH CIEICTBUS KaK IpU JTy4eBOi OOJIE3HHU.

BeposiTHO,  AKBUNOTEHIIMAIBHBIC IUIOCKOCTH  (TUIOCKOCTH  I'E€ONMAaTOTESHHBIX  CETOK)
MPEACTaBIsAI0T CcOOO0M OJHOBPEMEHHO M SKBHUIIOTEHLHMAJIbHBIE MOBEPXHOCTH JPYTHX
M3BECTHBIX HaM TOJIed — MarHUTHOIO M TPaBUTAIMOHHOTO. TO €CTh HCTOYHUK
TeOMaTOreHHbIX CETOK €AMH [Ji1i BCeX THUIIOB TMOJed. DTU MCTOYHUKH BEPOSITHO
MPEICTAaBISAIOT COOOW BHXpPEBbIC BOPOHKH, mpeoOpa3oBarenn oOmEeH (KOCMHUYECKON)
SHEPTrUU B M3BECTHBbIE HAM BHU[bI PHEPrUM IO AaHAJOTHUU C YaKpaMmH 4YesoBeka. To ecTb
Kaxaas cucrema (4elioBeK, IUIAHETa, COJHEYHAs CHUCTeMa W T.J0.) HUMEET CBOHM
DHEPTEeTUYECKUE IIEHTPHI, BEPOATHO NPEACTABISAIOMNE COOOW BHXpEBbiE BOPOHKU. B
MOJTBEPXKJICHUE MOXKHO MpPHUBECTH Teopuio ¢usnveckoro Bakyyma Illumosa [3]. Bce
HHEPreTUYECKUE HEHTPhl paboTaIOT C ONMPEIEICHHON YacTOTOM, AJ Ka)XJA0ro U3 MUPOB B
OJTHOM M TOM e mpocTpaHcTBe. CkaxkeM I Hamiero Mupa (YCIIOBHO MaTepHaIbHOIO)
SHEPTreTUYECKHUE Y3JIbl BCEX CHUCTEM pabOTarOT C OJUHAKOBOM YaCTOTOM, MO3TOMY 3TOT MU
JUISL HaC peaibHBbII.

OHCPreTUYCCKasa CETKa KHDIMAHBIC CTCHD
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5. BbIBOABI U MPeNO0JI0KeHUsT

1. OcHOBOIi »JHEpPreTHMKW YeJOBEeKa SBISIIOTCS Yakphl, Kak MpeoOpa3oBarenu
(Tpancdopmaropsl) eauHOW BceoOIlIed KocMu4eckoit sHepruu (MpaHbl ¥ T.J.) B
JIEKTPOMAarHUTHYIO SHEPrur0, W Jpyrue BHUIbl SHEPruil NpOSBIAIOIIKECS B
TPEXMEPHOM MHPE, B TOM YHUCJIE U YJHEPTUs TOPCUOHHBIX IOJIEH.

2. Yakpa mnpezacraBiser coboli BuUXph (BOPOHKY 1O (opMe) KOTOPBIH SIBIsSETCS
YHHUBEPCAIBHBIM KOCMHYECKHM TIpeoOpazoBareieM (MPHEeMHUKOM-U3Tydatenem). B
KauecTBE MpUMEpPA - CIUPAIbHbIE TANAKTHKU, HAa 3emile — TOPHAJ0, YparaHsl,
BHUXPEBBIE TEIJIOT€HEPATOPHI, HABEPHOE TOPCUOHHBIE T€HEPATOPHI U JIP.

3. UTA — 1 KOHKpPEeTHO 3aMepsieT, yXe NpeoOpa30BaHHYIO B 3JIEKTPOMATHUTHYIO,
PHEpPrui0, MpH 3TOM (opMa BHXPS BBIBISETCS B BHIE KOHYCOOOpPa3HOTO
(BopoHKOOOpa3HOro)  3apsHKeHHOro  oObekta  (OPMOBOrO  MPOCTPAHCTBA)
SKBUIIOTEHIMATIbHbIE TOBEPXHOCTU KOTOPOTO U 3aMEPSIOTCHI.
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4. Taxxke TpaHHUIBI O000JIOYEK aypbl TMPEACTABISAIOT COO0OW SKBUIOTEHIMAIBHBIC
MOBEPXHOCTH (PU3NYECKOTO Teya, U APYrux 0oJiee TOHKUX (BBICOKOYACTOTHBIX TEI).
Crnenyer oOparuTh BHHMaHHE, 4YTO HAa pACCTOSIHMM TpUMepHO 10 Imerpa
OKBUIOTCHIMAIBHBIX MOBEPXHOCTEH oOdYeHb MHOro. OHHM pacroiararoTcs depes
NPUMEPHO OJMHAKOBBIC MPOMEKYTKH (Kak y MoHUTOpa). OpHAKO nanee CleayeT
JTOBOJIBHO PE3KH CKA4OK, M CIEAYIONIHe OOOJIOYKH PACIONararoTcs Ha JOBOJBHO
OOJIBIIMX PACCTOSHUSIX APYr OT apyra [1]. MOXXHO MpeanoNoXuTh, YTO OJMKHHE
9acTO PACIOJOKEHHBIE DKBUIOTCHIIUAIBHBIC MMOBEPXHOCTH COOTBETCTBYIOILIHE II0
Hamel kimaccuuKaluu 30H€ A COOTBETCTBYIOT 3QHpHOMY U (usnveckomy (mo
tepmunoniorun  Kapawno). Crnenyromme o6onouku (B, C, D) ckopee Bcero
COOTBETCTBYIOT 0oJiee TOHKHM (BBICOKOYACTOTHBIM) TelaM. bIIKHUE K Tely
0005104KK (IKBHUITOTECHIMATbHBIC MOBEPXHOCTH) HEMOCPEICTBEHHO MPUMBIKAIOT K
TENly, TO €CThb MOXXHO NPEAINOJIOKUTh, 4YTO 3apspkeHHoe mpoctpancTtBo (D3II)
HAXOJUTCS BHYTPH Tela (YaKpbl KaK TAKOBBIE) B BHJIE SHEPTETUYECKOTO CI'yCTKA.

5. HaBepnoe cieyet BBecTH NoHsATHE «DOpMOBOE 3apshKeHHOE MpocTpaHcTBo» (D3IT)
(P3I1 — orpanudveHHass (GOpPMOH dYacTh MPOCTPAHCTBA Hecyinas B cebe 3apsin
(mpumepHo Tak)). DOPMOBBIMH  3apSDKEHHBIMH — IPOCTPAHCTBAMHU  SIBJISIFOTCS
(aHTOMBI, TBOWHHUKH YeJIOBEKa, BOPOHKU YaKp H Jp.

6. XorTs cieayer 3aMeTUTh, YTO CKOPEe BCEr0 M3MEHSIOTCS TapaMeTpPhl M IPYTHX MOJeH
(MarHUTHBIX, TPAaBUTALIMOHHBIX). FIMeeTcs B Buay B parione stux O3I1.

7. JlormuHo OBUIO OBI TMPEINONOXKHTH, YTO TEOIMATOTCHHBIE CETKH (IIOCKOCTH)
Xaptmana, Kypu u apyrue — 3T0 3KBUINOTEHIIMAIBHBIC TMOBEPXHOCTH KaKHX — TO
UCTOYHUKOB dHepruu (mpeoOpas3oBaTeneil) pacrloyioKeHHbIX Wid B 3emie (B
npezenax) Wik BHEIIHUX, Tuna CoNHIa, TUTaHeT WK APYruX, HeBUAUMBIX D3I1.

8. Cienyer 3aMeTHTh, YTO TEOJIOTUYECKUE PA3JIOMBI M TOJ3EMHBIC BOJHBIC TOTOKH
OyAyT HCKaXaTh TCONATOTCHHBIE CETKM TaK Kak o0JIaJaloT  MOIIHBIM
MIOBEPXHOCTHBIM 3apsIoM (IpaHHUIIBI pa3Jielia ABYX CPe).

9. Jluaumu (rutockocTn) re0naTOreHHbIX CETOK MPEICTABIISIOT coboit
9KBUIOTEHIIUAIBHBIC TOBEPXHOCTH.

10.JIunusAM (MIIOCKOCTSAM) FeONaTOreHHbIX CETOK (IKBUITOTCHIIUATBHBIM TTOBEPXHOCTSIM)
COMYTCTBYIOT JBE IMPOTHUBOIIOJIOXKHO 3apsDKEHHBIE IUIOCKOCTH, KOTOPBIE CO3AroT
Pa3HOCTh NOTEHIIUAIOB.

11.Heo6Xx0oauMBbIM YCIIOBHEM YBEPEHHOTO 3aMepa I'eOMaTOreHHbBIX CETOK sBIseTCs (s
DIIEKTPOMATrHUTHBIX ~ METOJIOB HM3MEpPEHHS). a) TIOBBIIICHHAS KOHIICHTPAIHS
3apsHDKCHHBIX 4acTHil (MOHOB); 0) HaJIMYWe MATHUTHOTO TIOJS TTOBBINICHHON
HATPSHKEHHOCTH.

12.OcHOBHBIM TIOpaXKAIOIIUM (PAKTOPOM B TE€OMATOTEHHBIX CETKaX SBJISACTCS OOJIbIIast
IUIOTHOCTh 3apsDKCHHBIX (MOHM3UPOBAHHBIX) YaCTHIl B y3/1aX, KOMOWHALUAX Yy3JIOB
Pa3HBIX TEONMATOTCHHBIX CETOK. PE3KO YyBEIMYHMBAETCS MOpaKaIOIIee BO3JCHCTBUE
pu KOMOMHAIIMY Y3JI0B T'€ONMAaTOTEHHBIX CETOK, T€OJIOTHYECKUX Pa3IOMOB, BOJIHBIX
MOTOKOB M T.II., 32 CUET YBEIMUYCHHS IUIOTHOCTH 3apsOHKCHHBIX YACTHUIl HAa CIUHHILY
TUTOTIA/IH.

13.TTomapHbpie UCTOYHUKN 3KBHIOTCHIIUAIBHBIX MMOBEPXHOCTEH (I€ONnaTOreHHBIX CETOK)
MOCTOSITHHO CHHXPOHHO MIEPEKITI0YAIOTCS ¢ OTPEACIICHHON YaCTOTOM.

14.Hamr Mup u MBI caMd CYIIECTBYEM B IYJIbCHUpPYIOIIEM (C OAMHAKOBOW YaCTOTOM)
pexxuMme. B pesynbraTe Ham Mup 171 HaC peajieH.

15.B oHOM ¥ TOM K€ MPOCTPAHCTBE MOXKET CYIIECTBOBATh OECKOHEYHOE KOJIUYECTBO
UCTOYHUKOB C Pa3IMYHON YacTOTOW, TO €CTh B OJHOM W TOM € HPOCTPAHCTBE
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MOJXKET CYIIECTBOBATh OECKOHEYHOE KOJMYECTBO PEaTbHBIX MUPOB OJHOBPEMEHHO.
PeanbHbIX 111 cCAMUX 3THX MUPOB (M3HYTPH).

16.DakTruecKH, 4eJIoBeK (M HE TOJIBKO YEJIOBEK) MPUCYTCTBYET OJTHOBPEMEHHO BO BCEX
Mupax. PeanbHBIM JJIT HErO SIBISETCS TOT MHUP, C YaCTOTOW KOTOPOTO paboTaer B
JTaHHBI MOMEHT €ro CO3HaHHE.

17.MexaHu3M TOIJCpXKaHUS CTAOWIBHOCTH JIPYTrMX MHPOB aHAJOTUYCH MEXaHU3MY
HAIIeTO MHUPA, U OTINYAETCS TOJBKO YaCTOTOM.

18.OKBUITOTCHIIMATBHBIC TTOBEPXHOCTH (IIOCKOCTH TI'EOMATOTEHHBIX CETOK), ¢ TOYKH
3pEHHsI JJCKTPUYECKOTO TIOJI MPEACTABNISIOT CO00H H SKBHUIIOTCHIIMAJIHHBIC
MOBEPXHOCTH JPYTUX, U3BECTHBIX HAM TIOJICH - TPAaBUTALIMOHHOTO, MAarHUTHOTO, TO
€CTh HCTOYHHK €/IMH JJISl BCEX BHJIOB DHEPTHH.

19.VicTouHuKH MPEACTABIAIOT CO00# TpaHchopMaTOpsl 00MIeH (KOCMUYECKOI), €AMHOM
SHEPruM (/11 BCEX MUPOB), B U3BECTHBIC B HAILIEM MUPE BUJIC SHEPTHUH.

20.Vctounuku (3HEPreTUYEeCKHe IICHTPBI) MPEACTABIISIIOT COOOM BHUXpPEBBIC BOPOHKH,
KaK YaKpbl y 4eJIOBEKA.

21.To ectp kaxmas cucteMa (denoBek, IuaHera, COJHIIE, COJHEYHAs CHCTEMA,
BcenenHas) wMeeT CBOM SHEPreTHUECKUE LIEHTPHI, OJMHAKOBBIC [0 BHIY |
OPUHIUINY AeicTBHs. )i KaKI0ro U3 MHOXKECTBAa MHUPOB (B OJHOM MPOCTPAHCTBE)
OTJIMYUE COCTOUT TOJIBKO B YACTOTE.
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