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LMKJIOB OAHOBPEMEHHO.
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"8,"&$*)*,," #*$*7,%,"&-' & (01"=  -")1',%?" 7(46%*& 1), 2), 3), (
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I Ha! camom! gene! nponcxoaunt! ogHoBpeMeHHoe! BbinosiHeHue! Tpéx! " unknos"! B!
KoTopbix! MeHstoTCA! Tpu! Tponkn! p€bepHbix! Kybukos#! ! aTn! Tpn! TpONKN! MOXHO!
noMeHATb! Kaxayro!csouMm!!" UNKNOM#BPUCH!%"1&"!'(#!
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Puc.2(' R*fR'FRf'R'F'R'b) Pue.3(m*U'mU>m'U'm?>) Puc.4(bL'F'L'f'LFL'fL2b")

I
roe!$ )! nosopoT!ueHTpanbHorolcpeaHero!cnoglnapannenbHoro!rpaHam!*! nl+#!

M Ho! nHoraa! npu! cbopke! kybuka! Pybuka! Bo3HMKalOT! Takmne! nonoxeHma"! koraa!
HeobxoanMo!noMeHaTb! ToNbKO! ABa! Kybunka#Kak! xe! OHN! BO3HMKAIOT,!

M Ana! kyébuka! 9x%x%! nepectaHoBKy! %-x! Kybukos! Bcerga! MOXHO! BbIMOSHUTL! C!
nomowubio! I" umkna! nnun! nepecraHoskon! %&¥%#! PaccmoTpmuM! HarnsgHbin! npumMep#!
Bo3bMEéM! Kybuk! %ax%x%!n! nponenaem! Ha! HEM! npoueccol! .**!  nepecTtaHoBku! ABYX!
pébepHbix!Kybunkos!n! aByx!yrnoBbix!Kybunkos" kak! angalkybal&x&x&/M

HEVHOH B H HHOHROHH(H) )17, -#.H] 6ykBa#T0 0!

s
N

NN DRV H(F#LIHO#LERE  YR(HHLIBO#H()#,2-#.4] '6y|<Ba#XO #!
’ Puc. 6
I

M B!l obounx! cnyyvasx! nonydaem! Ha! kybuke"! kazanocs! 6b1"! Hepaspewmnmbin! napagokc!
%-x! Ky6uKoB"! Ho! n3-3a! OTCYTCTBUA! PEBGEPHbIX! ! LLEHTPAJIbHbBIX! KYBUKOB"! ero!
He! BO3HMKaeT#!ICToUT! TONbKO! NoBepHYTh! BepxHIOK! rpaHb! Ha!123! B! Ntobyro! cTOpoHy"!
Kak! cpasy! ctaHoBuTCA! BUAHO"! yTo! nocne! anroputma!$&(! ana! cbopku! kybunka! Hy>KHO!
coenatb!!" umkn'lalnocnelanroputmal$'(14!  napannenbHyO! nepectaHoBKY! yrinosbix!
Kybnkos! %&¥b! Mpu! cbopke! kyba! &x&x&! Takux! cnyyaes! He! Bo3HMKaeT#! Al kak! xe!
6bITb! c!' kybamu! Bbicwmx! nopsakos"! HauduHasa! c! ' x' x,! [lpun! Bu3yanbHOM!
paccMmoTpeHuun! aTn! aBa! kybukalHelnoaxoaat!Hu! noa! oann! sl cnyuaes!6("1%(! UM &(#!

%9
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OpHako! aTo! He! Tak#! PackpbITb! cekpeT! MOXHO! ¢! nomMoubto! n3sectHomn! hopmysbl!
nepectaHoBku! AByX! p€bepHbix!Kybukos! ansalkybuka!' x' x'!$ Puc#!7(/!
BHHAHH(+HHRHE 3)H+#E SHAH T HH3H D) A H3 ], 6-TH#

Puc. 7

#
M 3ameHuM!B! hbopMyne!noBopoThbI!BHYTPEHHUX! CN0EB!HA!MOBOPOThLI! BHELLUHMX! CNOEB/!
HHA+ #(HRELHHH ) (HHH (HE T HL) A ], B-TH
M BeinonHus!anropmntMm!$8(! Ha! kybumke!&x&x&" Bnanm" yto! npomnsowal nepecraHoska!
aAsyx!yrnosbix!n! aByx! pébepHbix! Kybnkos!$*! n!'+! Ha!BepxHeM! cnoe(!)! nepecraHoBka!

%&YISPUCH!II(#!

Puc. 8

I
Il 3aTeM! nocnegoBaTtesnibHO! BbiNoAHASA! anropmutM! $8(! Ha! Kybukax!' x' x'1:17  xX7x7"
3aMmeyaeM"! yto! npomncxoauT! Ta! xe! nepectaHoBKa! %&¥#! TonbkKo! 34eck! B! kKayecTBe!
BTOpoMn! napsbl! BoicTynatoT! pé€bepHble! nesbie! n! npasblie! Kybukun! uenbHbIM! pebpom!
$Puc#! 1(1)! oHun! MmeHstoTca! Kak! Ha! nocnegHeM! aTtane! c6opku! 6onbwnx! Kybos! no!

NpUHUMNY!CO0pKUN!KybnKa!&XE&X&H!
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I Tenepsb! BbinoniHgeM! anroputMm! $;(! Ha! 6bonbwmnx! kybukax"! npnyém! ana! kybmnkos!
8Xx8x8! n!'7X7X7! MOXHO! BbIMOSIHUTBL! TpM! pa3HOBMAHOCTM! 3TOro! anropmuTma”! 3ameHss!
BpalleHusa!BHyTpeHHux!cnoés!s!dpopmyne!Ha!In!3"'nnn!5 'n! 3 1$Puc#!66("! nnu!, 55-1n!
, 33 -"Irae!'cnmBon!<mw=)! 0603HaveHune! BHyTpeHHero! cnos"!&-ro! no! cyéty! HaumHasa! oT!
BHewHero!-! :9;<<5=> #!N! B! 3Tnx! cnyyaax! nponcxoamt! nepectaHoBka! %&%' TONbKO!
BTOpoM!napon!3aecb!MeHsOTCA! LeHTpanibHble! Kybukn!)! Takxe!uenbHoiMu! nonocamu’!
nexawmmum!Ha!BHyTpeHHMUx!cnoax"lkotopble!yyactBoBanu!Bo! BpawleHnmn#!

ninm !
M Ana! kyémkos! 8x8x8! n! 7x7x7! coOoTBETCTBEHHO"! Npu! BbINO/IHEHMM! anroputMa”l
korga! kpyTtum! cpasy! no! agsa! BHyTpeHHux! cnoqa"! MeHsatTCa! ueHTpanbHble! Kybukun!
uenbHbiMu! nonocamu!, 55-1n!, 33 - 'n! pébepHble! kybukn! apyms! napamu!, 55-1um!, 33 -!

Kak!ogHo!uenoe!$Pnc#!6%(#!

|
' Mocne! BbINOSHEHMA! Ha! Kybuke! ' X' X' ¢! naputeTom! %-x! Kybukos! $Puc#! 7(!
dopmMynbl!passopoTalBepxHero!ueHTpalHa!6923/!
‘HLH(H R R HLE  (HHHDHE?H,@- ")
ocTatoTcs! Tonbko! aABa# pébepHbix# Kybuka# B# UNCTOM# BuAe# 4! 510! nonHoe!
coBnageHue! Ha! kybuke!' x' x'! onepaunn! nosopoTa! Bcen! cepeanHkn!%x%'Ha!6923! u!
nepectaHoBku!MectaMu! AByX!UeHTpPanbHbIX! MOSIOCOK!YX6!SPUCH!6&(#!
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)
180°
L ) R = L R
F Puc. 13 F

|
I Hanpumep"! yxe! ¢! kybukoMm! ; x; x;! Takoro! He! nponsonaéT#! MoxHo! gaxe! éyaeT!
pa3BepHyTb!Ha!HEM!TONbKO! UeHTpanbHbIN! Kybuk!no!popmyne!$7("! Bpawas!smecto!+"!
*I > napannenbHo!$+2("I$*@ (M!'$>A("! BCE! paBHO! ocTaHyTCs!%!pébepHbix! Kybunka!B!%!
LeHTpanbHbIX!Kybuka!$Puc#'6'(14! nepectaHoBKa! %& ¥

U
L T R
L/
F Puc. 14

|
Il JaHHble! nepecTaHOBKU! o4eHb! HarnsaaHo! BuAHbI! Ha! kybukax! c! norotunamu! nnu!
KapTUHKamu#! Ecnu! HeT! Taknx! Kybnkos"! MOXXHO! npogenatsb! cnepyowee#! BosbMém!
MansapHbln! ckoTy!)! oH! nerko! npuknensaetcsa”! oTknensaeTcsa! n! Hel octaBnsaeT! nocne!
HuKakux! cnepos! )! u! npuknenm! MmaneHbkume! Kycouku! Ha! Kaxabin! LeHTpanbHbIN!
Kybuk! BbibpaHHOM! cTOpOHbI#! MpoHyMepyeM! ux! n! 3apmucyem! pacnonoxeHue! Ha!
bymare#! Tenepb! nocne! BbiNoAHeHUa! anroputma! BuAHO"! Kakue! Kybuku!
nepectasnaiTca! n! kKak! passopayuaroTca#! MoxHo! Takxe! aTU! nepecTtaHoBKMU!
LeHTpanbHbixX! Kybukos! ysuaeTtb! u! Ha! obblyHOM! Kybuke#! lMpeasBapuTenbHO!
npoaenaeM!Hal'HéM!cneayowyto! nepectaHoBKy"lHanpuMmep"lHa!kybuke!' x' X'/!
S#A)#3)#AH! B- "
roe! Al )l nosopoT! Bcex! cpeaHux! cnoés"! nexawux! mexay! rpaHamu! C! n! D"
oAHOBpeMeHHO! $Puc#! 6;( 7 Tenepb! He! naMeHsas! opueHTaummn! rpaHen”! BbIMOAHUM!
nepemeweHunsd!nolanroputmy!,6- ) onarte!Tal>xe!nepectaHoBka!%&Y$Puc#!68(#!
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"% $%&%W'#()* , +%,-. 01.&2(% (1'(% $%3#(*42 3#"'4.3) 4%&2+%/. +15)+. ,
/%0()+.64 )0 -0. 784(%"4) 985#9(:;; , <#(49.&2(; ) 1,&%/:; +15)+%/ )&) )0 -0.

$.9)4#4%/ (%4 .(,& . “Parity” - 784(%"42). = $.9)4#4.3)  "F0.(%  #>8 49)
JAHOH(;  3%3#(4.

1) 2.9)4#4  2- 985#9(:;  +15)+%/ 3%'H#4 $%&L7)42" (. &B5%3 +15)+# ,
()(* " 44 4) 5%&2@# 2.9)4#4 2-; 1,8%:;  +15)+%/ $%&KLTHA™  A%E&2+%A.
+15)+.; " 784(:3  +%&)TH'AI%3 "&%8/, . (. +15)+.. " (H784(:3  +%&)TH'4/%3
"8%8/ " -/13*  1,89%/[:3)  %5*0.4#8&2(% 51-14  SHOH'AJ&H(: 3#'4.3) -,
"HO#-)((: 085#9(;;  +15)+. . 2.9)4#4  2-; 1,&%/;  +15)+%/ (. +15)+.;

784(:3  +%&)TH'4I%3 "&%8/ 1"49.(*#3 , SHOH'AI&*  $%$.9(% 5%94%/[# +15)+)
($9)3#9 , -&* +15)+. 4;4:4 (A)" . 17) I:$%&(H#3  .8&,%9)43 :
(Rr)! (Ff)! U! r' U (Ff)! (Rr)! - (9).

Puc. 17

B.&##H $%'&H#-()C  "&%C "%5)9.#3  $9)/:7(:3) D%931&.3) OLL ) PLL, ++ -&*
+15)+.  3;3:3. E(&%,)7(% .&%9)431 (5), -& +15)+. 6;6:6 3%'(% [:$%&()42
44+%  49) 9.0(%N)-(%"4)  .&%9)43. (9), 0.3#(* 3#'4% r ) f - ru) fu, )&
(rrv) ) (ffv). E&%9)43 (9) $%-%-)4 4+# ) -& +15)+%/ 5:5:5)7;7;7 -&
$%"8%C(%,% 3#4%-.  "5%9+) )&)  "5%9+) 10%9%. F%&2+% $9) G4%3 (#
0.49.,)/.64"™ "OH-O#  +15)+) $9%4)/%$%&%'(;;  985#0 F) B /#9;,(#C ,9.()

2) 2.9)4#4  2-; "HOH)(%+  $U&LT.HA™  A%E&2+%(. 5%&2@); +15)+. " 784(:3
+00&)TH'41%3 "&%8/, +%,-. $9) "5YO+# "HOH#)(%+ 9.(HC , "HS%&'S()  *+ ,"&%(
"HOHY(+1 3 "95)0.43  (# (. "/%83 9%-(%3 3#'4# . E&%9)43  $%$.9(%,%
SHOHSHSH()*Y I <H#(49.82(;  +15)+%/ /1. $9%4)/%$%8&%'(:  9.(#C F) B
+15)+. 4; 4; 4 540 9.05%9+) %"4.&2(%C 7."4) +15. (A)" . 18):

(r! E!' ) -(10),
# E — $%/%9%A /"  "O#-();  "&%8/, &#.>); 3#-1 9. 3) U) D. B&
+15)+.  6; 6; 6 "WVAHAAH(Yo [3#'4A% r +914)3 %-(%IH3H(%  (rrw).

Puc. 18

3) ?9) "+%9%"4(%C "5%9+# 5%&2@); +15)+%/ 498:G4.$(:3  3#4%-%3 “<#(49: -
98509. - 44+ +15+  3;3;3”, )0-0. /%0(0)+@); $.9)4#4%]/ 3H(*H#4"™
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nocnefosaTtesibHOCTb! uX! ycTpaHeHua#! [lMapuTteTbl! Ha! Kybukax! ¢! HeEYETHbIM!
KonnyecTsoM! cfioés! BbigBnstoTCA! U! pewatoTcs! cpasy! Ha! BTopom! aTane! npu! cbopke!
pébep#aputeTbi!xe!Ha!Kybnkax!c!'YéTHbIM! KONMYeCcTBOM! CNOEB! BbISIBNSAOTCA! TONbKO!
Ha! TpeTbeM! aTane/! napuTteT! cepeanHok!-! npu! cbopke! kpectal! naputeT! p€bepHbIx!
Kybukos! -! npu! cbopke! nocnegHero! $xéntoro(! cnoa#! Kcratn'"! naputeT! cepeanHOK!
yCTpaHseTcs!nepectaHoBkon! nobon!ns! Tpéx!nap!npoTnMBONON0XHbIX! cepeAnHOK#H!

M NokaxeMm! cywectsoBaHue! naputetoB! Ha! 6ase! kybuka! ' x' x'!' ™MeTogom! oOT!
obpatHoro#! NycTb! Kybuk! ' x' X' y! Hac! cobpaH"! n! pasbupatb! Mbl! ero! 6yaem! He!
06blyHbIM! crocoboM"! al kak! Kybnk!&x&x&" T#le#inpu! paszbopke! He!EnomaeMF! pébpa! u!
LeHTpanbHble! Kybuku#! Tenepb! MOXXHO! CKONb! yrogHo! Aonro! 3anyTbiBaTh! Ky6uk"! HO!
npu!céopke!oH! cobepéTtcsa! kak! 0b6bluHbIN! KyOUK!I&X&X& " THle#!6e3! napuTeToB#!OTCIOA4a!
HanpawmeatoTcsa! cneayowme! BbiBoAbI#ECAU! MbicneHHO! npeacTtaBuTb! Kybuk!' x' x'! ¢!
naputeToM! Kak! Kybumk! &x&x&"! To! nonyumntca"! yto! Kybuk! &xX&x&! KOHCTPYKTUBHO!
HenpaBwunbHO! cobpaH! ns! ceomnx! getanen#! Beab! Ha! HEM! He! MOryT! cylwecTBoBaTb!
Takue! nonoxeHunsa"! koraa! Tonbko! Aa! pébepHbix"! ToNbKo! ABa! yrnosbixX"! TONbKO! ABA!
LeHTpanbHbIX! Kybnka! nomeHanuce! Mectamm! unm! oamH! p€bepHbin! Kybumk! pasBEpHyT!
Ha!6923#! B! oTnnumne! oT! kybunka! &x&x&"'y! kybuka!' x' x'! Bce! pébpa! paspesaHbl! Ha!
aAse! yvactn'! a! cepeamHku! Ha! yetbipe! yactu#! CneposaTesibHO"! nogasngeTcs!
BO3MOXHOCTb! NnepemMewmBaHus! atux! yacten"! kak! B! pé€bpax"! Tak! n! B! cepeanHkax#!
Tarkxe! nogsnaercsa!l BO3MOXHOCTb! BbINO/IHEHUSA! nepecTaHOBOK! %&%'" B! KOTOpbIX!
6yayT! 3agencrTeoBaHbl! pébepHble"! yrnosble! n! ueHTpanbHble! Kybukn#! Bot! oTkyaa!
bepyTtca!l atu! naputeTbl"! al cooTBeTCTBEHHO"! ¢! nomowbio! anropntMos! OHWM!
ycTpaHsaTca#B! 6onbwmnx! el He4éTHbIX! Kybukax! pébpa! n! cepeanHkun! paspesaHsbl! Ha!
HeuéTHoe! KonnyecTso! yacTten"! noatomy! y! cpegHero! kybuka! pebpa! n! ueHtpanbHoro!
Kybuka! rpaHun! EHeT! BO3MOXHOCTUF! nonapHo! noMeHATbCA! ¢! coceaHnMn! kybnkamm!
oaHoro! uBeta#! Kpome! TOro"! ueHTpanbHbin! Kybuk! rpaHun! xEctko! cBsasaH! c!
MexaHu3MoM! BpalleHuna#! BoT! novemy! npu! cbopke! He4é€THOro! Kybuka! CKOpOCTHbIM!
mMeToaoM"! Mbl! cpa3y! npaBunbHO! cobupaem! ueHTpanbHble! Kybukn"! al naputeTbl!
pébepHbix!cpa3y!bpocatoTcs!BlrnasalHalatane!cbopku! pébep#!

I PaccmoTpum! ewé! oamH! Kybuk! &x&x&"! paspaboTaHHbIN! SNOHCKUM! n3o06peTaTenem!
Kauyxuko! OkamoTo"! noa! HazBaHmeM! CD;<"EFG=! $no-pycckun! bykBanbHo! QiycTon!
KybnkG(#Ky6buk! OkamoTo! npeacrtasnseT! cobon! 06bluHbIN! Kybuk! Pyburka"! Ho! y! Hero!
HeT! KpeCTOBUHbI! 1! LeHTpanbHbIxX! Kybukos#! Kpytutcs! oH! TouHo! Tak! xe"! kak! un!
06bIYHbIN! KYBMK " HO!OTCYyTCTBUE! LeHTpanbHbIX! 35iIeMeHTOB! yCnoxHsaeT! peweHne#MNpu!
cbopke!nocnenHero!cnos!HalCD;<" kybe#MoryT! BO3HMKHYTb! Takue! nosoxeHmnsa" koraa!
Heob6xoanMo! noMeHaTb! MecTamu! Tonbko! ABa! yrnoBbix! Kybuka! nnu! Tonbko! asa!
pé€bepHbix! Kybuka#! YctpaHsaem! atu! naputeTbl! Ha! CD;<" kybe"! Hanpumep"# no!
cneaywowemylanropntmy/!

(HO H( HHHHOH(HIHHHH#()# )14l 1I-  #

M Mpwn! aToMm! MeHsatoTCcs! MecTamun! aBa! 6opToBbIX! Kybuka! C! u! +! BepxHen! rpaHu! un!
yeTblpe! MHUMbIX! LeHTpa! rpaHen! noscalH! npotms! yacoson! ctpenku!4! 2" unkn&%!)!
aHanormyHo! 3TuMm! xe! nepectaHoBkaM! Ha! Kybuke! Pybuka! $Puc#! 61(#! [danee!
nocnegHmnn!nodac!CD;<" kybalcobupaem! 0bbluHbIMU!DopMynaMuU!**l  pl I
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Puc. 19
|

I Bot'ewé!loamnH!npumep!nepectaHoBku! 2" gukn&%#!l‘locne!BblnonHeHmﬁ!anropMTma/!
NHRVRHEHAR( R (H RO HIFK)HIHKHI)HK)HI)HE# I K#IHK)H D) KM # I 3) #HE# 3# )1 3) # I#
N HHKERB)WHKEORET  HHE(HEH#E. ,1%- !-! BU3yanbHO! MeHAOTCA! ABa! yrnoBbix!
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