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Kyouk
B KapTHHKaX

Kawdudar ¢ualiko-MareMaTUHECKUEY  HAYK
B. H. A¥BPOBCKHHA
Hamepuoe, xyGux PyGuka yke

HE HYKIaeTcs B NPeacTaBACHHH —
TonbKo « KBAHT» MOCBATHA eMY yeThipe
GONBbIUKHE CTATHH *), H faXe No TeJeBH-
neHHi0 ero nokaswieand! A camoe
rlaBHOE — HaKOHel, OH CTald MOsAB-
asteesl B npogaxe. Teneps noscoay
MOMHO BCTPETHTL J0aed (00blYHO BeCh-
Ma IOHLIX), NEITAOUKXCH calpars Ky-
OHK — YNOpPHO, HO HE BCErAa yCneiHo.
Bor Mbl H pelunJH elte pa3 pacckasarh,
a TOUHEE — MOKA3aTh HA KAPTHHKAX,
KaK 3TO [eJaeTcH.

[Nopopote rpanei mbl Gyaem Haobpa-
Harh ¢ NMOMOILLID CTPENoK B KBajapaTe

") B. 3saraaqep, C. 3adraaaep zBen-
reperiii  WapHHpHEl  KyGuke (1880, MNe  12),
M. Eerpados «Mexannka soiwednoro kylikas
(192 Ne 31, B, Hvbposcknil sAdropury boa-
wedHoro Kviukas (1982, Ne 7§ n «Matemarimxa
pomednore KyvOukar (1982, ke 8). Cu. Takse
IHMETRY ¢l«'|r|_u|_ 131843 wan cnoptis | 1982, Nt
c. 251 o cratem K). Hdemiona «llosopavnpaen
EvBukus (1981, Ne 12).
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3 X3, H3oOpaxawleM NepeaHiw
rpaHb KyoHka (puc. 0).

Kamawit 3Tan cGOpKH 3a0aeTcs pH-
CYHKaMH, Ha KOTODbIX NOKA3aHbl HCXOL-
HOE NOJOMeHHe KyOu4Kos, KOTOpHIe
nepecTaBasioOTCA HA ITOM 3Tane, nocae-
A0BATEJBHOCTL MOBOPOTOB 3TOr0 Tana
H BHA KyOHKa noche ero 3apeplieHHs.

Jloroeopumes, 4to npu c6opKe rpanb
C CHHHM UEHTpaAbHblM KBalpaTom
Beerna  Oyjer y Hac BepXHEeH.
LI.EHquﬂbHuﬁ KBaapaT mnpoTHBOMo-
JNOMHOH rpaHH B pasHbIX IK3eMnaApax
KyOHKa GbiBAeT pasHbiM; AJA onpe-
aefleHHocTH OGyaeM cuHTaTh ero 3ede-
HolM. Hrak, B pesyasrate cGOpKH
BEPXHAA rpaHb KYGHKA [0JKHA CTaTh
¥ Hac CcHHeH, HHKHAA — 3€eNeHOM.
lMepeaded rpaHsio no xoay cGOpkH
MOMKET CAYKHTb M06as H3 UeThipex
ocTanbHbiX (OOKOBLIX) rpawneii.

Ecnu Bbl XOTb HEMHOTO KPYTHIH
KYOHK, BBl MOHAJH, Y4TO UEHTPaJbHLIE
KyOHYKH BCeX rpaHed cpasy MOXHO
CYHTATL CTOALLHMH Ha CBOEM Mecre
(NOCKOABLKY MX B3aUMHOE pacnofoxe-
HHE JMECTKO YCTAHOBJIEHO KOHCTPYK-
uHed KyGuka), a 408 Kamiaoro M3 oc-
TaJbHbIX KyOHYKOB HMEETCH BNOJHE On-
pelejeHHoe OKOHY ATEJ b HO € NoJo-
MEHHE: Kamxias rpadb uyﬁw-ma IO -

Ha NPHMBLIKATL (110 CTOPOHE WIH Bep-
WHHE) K LeHTPANLHOMY KBaApaTy Toro
e UBera.

Ky6uk mpl 6yaem cobupars NocJioi-
HO — CHayaJa HHXHHA coil (nepenle.
ABa wara), notoM CpeaHui (TpetHi
lar) W, HaKoHell, BEPXHHA (nocaenunqe’
JeThipe wara).
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Puc. 0. «Crpesounbies u «Oyxdennses of0IHaNEnun NOBOPoTos NATH epanel (3adnss epans HaM
we nowadoburca). Hanpumep, fyxea @ oboswavaer nosopor nepedwed (Pacad) epani Ha 907
no wgcosoid crpeske, & — ee nogopor wa 90° aporus wacosod crpeaxu, ®F — ge nposopor
Ha 1807, Ha arom o credyouils pUCYHKOX HEIGKPAUENHBE 2paklt Kubuukos — 310 epamu, yaer
KOTOPBIX HO OOHHOM PHCYKKE Mb HE HEA0EM PuRCupoaaTe,
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Puc. 1. Mepanid waz: yeroHos- [ : ELI\/ %l {

K0 HuMHezo pefepMoso  Ky-

Buuka, y i & fn
Hrak, waunHaem! paroMm nepeaned H NOBOPOTOM BepxHei
[Mepebiit war. HumHui Kpect: TrPaHH NpPHBEAHTE KYOMK B Kakoe-to

YCTAHABAUBAEM  HUMHUe pefeprsoie  H3  JIBYX HCXOAHBIX NONOMEHHH pH-
Kybuqku (puc. 1). BuiGepute Kakoii- cynka |. [lefdcrayiime cornacHo pHeyH-
HHOYAbL pefepHbH KyOHYeK ¢ 3eneHnil Ky — BoOpaHHuli KyOH4eKk oKamercs
rPaHbIO, HE CTOALLHA B OKOHYATENBHOM B HYKHOM NOJOMKEHHH. YeTaHnasansan
NOJOKEHHH, H NoBopoToM GOKoBOH  KamAwil caenywuini peGepupii KyGHK,

rPaHH, B KOTOPOH OH HAXOAHTCH, Nepe-  HENb3f  NOPTHTL  YME JOCTHIHYTOE
BENHTE €ro B BepxHiol rpanb. [lyere  (noaymaiite, kaxk 310 caenats!).
BTOpasa rpavb BuOpanHoro kybHuka — B aaabHediieM Ha Bcex pHCYHKax

MeNTan; NOBOpPOTOM KyBHKa caenadte Mbl TOme OVAeM NEPeiHIOn  rpaHb
rpaib C HMeAThiMm HeHTPAJBHBIM KBALL- Hﬂt}ﬁ-paH{RTb Aentoi I:TCI_ eCTh ¢ Héen-
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Puc. 2. Bropod wiae; WOTOHOBKD HEMHOSD HEA0800 KITHYEK,
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ThIM UEHTPaAbHbLIM KBaaparTom), npa-
Byl — opanmxeroii. Ho, pasymeercs,
Ha KaxioM ware, NpHBOAA KyGux
K HCXOMHOMY [OJOXKEHHIO COOTBETCT-
Hymmer{} FHL‘},"HKH, Bad Caxidm HDH-
AeTCA CoOBpaMAaTh, KAKYIO rpaHb NpH-
HAThL 38 MePeH.

Bropofi war. Hexune yraw:
YETAHABANARIEM HUNCHUE Y2ZAORLIE Ky-
fuuky (puc. 2). Buibepute Kakoi-
HHOYAL YraoBoW KyGHUEK c 3eaeHo
rpanbio, HAXOAALLIHACAH B BEPXHEM CJloe,
H MOBOPOTOM BEPXHER rpank NOCTaBbTe
ero TOYMHO Haja ero MecToM B HHMHeM
cnoe. [lpu sroM suibpannbin KyDHuek
3aiiMeT Kakoe-TO H3 Tpex HCXOMHBIX
nonowenud pucynxa 2. [elcreyiiTe
COFNIACHO PHCYHKY — BbIGPAHHBLIA Ky-
OHUEK OWKAMETCA B HYMKHOM TONOME-

uin, Ecau B Bepxuem caoe He ocTanoch
YrAOBbIX KYOHUKOB € 3€1€HOH rpaHbio,
HO B HHMHEM CA0E Kako#-TO yraosod
KYOHUEK He CTOHT B OKOHYATEALHOM
HONOMEHNN, NOBEPHHUTE KYOHK TaK, 4To-
661 3TOT KYOHYEK OKA3ZA/CH «TEpPeHHM -
NPABEIM-HHAKHHM», H NpoaeTaHTe 10 -
6y 10 H3 OnepauHd pHCYHKa 2 — oM
OKAKETCA B BEPXHEM CJ]0€.

Tperuw#h war. Cpennuit caoii:
YCTaHABAUBAEM CPEOHUE pefiepuble Ki-
Guuku  (puc. 3). Buifepute kKakoii-
HHOYAL peGepHbli KyGHuYeKk Ge3 CHHHX
rpaned, HAXOAAUMACH B BEPXHEM Ca0€.
ToBopoToMm BepxHeH rpaHu npuBeanTe
KYOHK B KAKOC-TO H3 ABYX HCXOAHBIX
nonoxenuii pucynka 3. Jehcrsyiite
COrTacHO  PHCYHKY BEIGPAHHBIH
KYGHUEK OKaKETCA B HYMHOM NOJ0XKe-
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Puc. 4. YeraepTouil waz: opuedTuposanue dayx
gepruux pefeprsix kyGuuxos, (Kpacwee crpeaku
AOKAIHAAIOT, KAK OHU NPU STOM REPECTag NOTCH,
WTO M@ STOM Waee 048 HAE HE 8dNHO.)

RUBIKS  ru

PN almsn _}_;;r—q;-'
HEL N jNERIE
= ¢ f & fi’ 8 @

J

i5



kvant.mccme.ru

T

L))
=

=

- W=

C=Ir &

o>

HJ

"D

Pre. 5. Darecde wae: Repectanoard Tpex BEPXHUE pedeprmy KyOwyKos,

Huu. Ecan B BepxHem cioe He ocra-
Jock pebepHblx KyGHukop 0e3 CHHHX
rpanei, HO KAKoH-TO H3 cpeaHHX pebep-
HEIX KYOHUKOB HE HAXOAMTCH B OKOH-
YaTebHOM MOJOMEHHH, NOBEPHHTE KY-
OMK Tak, uToOLI 3TOT KYOHUCK OKazancH
anepeiHHM-NpaBbiM», W NpoLefadTe
J0O6Y 0 H3 onepauMii pHCYHKa 3 —
OH OKAMETCH B BEPXHEM cJIDe.
Yereeptuid war. OpHentnpo-
BaAHHE BEPXHHX pelepHblx KyOuukos:
YCTanAsAuBaEM BEPXHIE pebeprble Kif-
OudKy CunuMu epanamu saepx (puc. 4).
HenpaBuabHo  MOBEPHYTHIMH  MOTYT
OBITE TOABKO ABA HWAH veThipe KyOHu-
Ka — MO3TOMY J0CTATOYHO YMETL mepe-
BopauHsaTth Jawobyw napy. B sasucu-
MOCTH OT TOro, XOTHTE BBl Nepesep-
HYTh APy COCEAHHX MWW Napy NpoTH-
BONOJAOMKHBIX  KYOHYKOB, BbLINOJHHTE
OLHY B3 ABYX OnepauHi pucyHka 4 ) —
BuibpaHHble  KYOHUKH nepeBepHyTea.
(TTpu 3TOM OHHW €lle W nepecTasarca.)
[Tate i war. MNepecranoska sepx-
HHX pedepHbix KYOHUKOB: paccrasasem
BepxHile pebepuste KYOUMKH no c8ouM
MecTaM, He nepegopaduaan ux (puc. ).
Ecau 02HH H3 HHX YIKE CTOHT NPaBH/b-
HO, 4 TPH APVIHX HAJL0 NEePecTaBnTh
N0 HANPABAEHHID YacOBOH CTpPeaKH
(cnyuait A), nomecTHTe KYHHK B HCXOJ1-
HOE NOJNOMKEeHHe PHCYHKA D W aeHcTBYyil-
T€ COrJMd4cHO pHCYHKY KYOHUYKH
PACCTABATCA NO CBOHM MECTaM. B Mmpo-
THBHOM CJAyuYae MNOBEPHHTE BEPXHIOWD
rpaHb Tak, yrobbl KAKHE-TO ABa ee
pefeprbl X KVOHYKA BCTAAH NPABHIBHO.
(1o Beerna posmomno. [louemy?)
Ecan asa apyrux npasninHO He Bera-
HYT, TO Jdajbliie AEHCTBYEM B 3aBHCH-
MOCTH OT TOro, ABAAWOTCH JAH @:ﬂpﬂ*

—_—

*y Tipnemorpeswsics k GykaeHHoR 3anKcH onepa-
unit F m F', Aerko YB#AeTh, 4TO OHH FABJANOTCA
B3aHMHO ofpatHumu: F=F-! gpode Toro, F
MOMHO JAMENHTE HE F2. AHBAOrHUHEE YTEEDHIEHHH
mepun AR onepaund T, T (wecroll war) n aasn
onepauni £, Z' [ceapsol war).
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BHNBHEIES KYOHUKH cOCeaHHMH (eay-
yait  B) Wan  NPOTHBOMOJOMHLIMH
(cayuait B). B cayuae B noeepuure
BEPXHIOW rpanb eue Ha 90° nportus
YACOBOH CTPeNKH — MOJYYHTCH cay-
uaii A. B cavuae B neiicrayiite coraac-
HO PUCYHMKY 5, NPUHAR 33 NEPEAHION
J00Vi0 DOKOBYIO rpanb KyGHKAa; nocae
3TOro, NOBEPHYB BEPXHIOW rpaHb Ha 90°
B HYHOM HATPaBJIEHHH, ONATH NPHIEM
K A. (Mexay npounm, cayuai B
BCTpeuaeTcd B 5 pas pexe cayyan b —
NoKamuTe! )

Ocraeres yme HEMHOTO.

[Tectoi war. OpueHTHpoBaHue
BEPXHAX YIAOBWX KYyOWUKOB: yCTaHas-
ANBAEM BEpXHUE Yeaoabie KYOUYKN cu-
Humu  epanasmu  eeepx  (puc.  6).
[Mocae nsTOro Wara HENPaBHAbHO
NOBEPHYTHIMH MOTYT ObiTh ABA, TpH
HAK Bee ueThipe KvGHuka*). B cayuae
Tpex «HeNpasuapHbIXy KYOGHUKOB oMe-

CTHTE KyOHK B OAHO H3  ABYX
HCXOAHBIX NOJOMEHHH pHcyHKa 6 W aei-
CTBYHTE COrTACHO PHOVHKY — KyGuy-

Ka nogepuytes. (IIpn stom ouu eute
n nepectasarca.) Ecaw wano nepe-
BEPHYTH JIBA WAH 4eTelpe KyOHuka,
pacnotoKuTe KyOHK Tak, yrolin Jesni
BEPXHNH YTON DNEpeaHen rpaHd  Oua
CHHHM H BblNOAHHTE onepaumio T
445 caydas AByx KyOGuukos wam T gan
yeTbipex. [locne sToro BeinoJHuTe one-
paunio T, npuHAB 3a nepeinion coot-
BETCTBYIOULYID HOKOBYIO rpanb KyGHK:L

H. HakoHew:

Ceabmon war. [Mepecranopxa
BEPXHHX YrAOBBIX KYOMYKOB: paccras-
AfleM BEPXHUE JeaDane KyOHUKU no
CROUM MECTAM, HE Nepesopavusas ux

*) Mpuuwes, nanpuMep, B cayyae TPex Henpa-
BHARHG MOBEPHYTLX HKYOHUKOR WX CHHME rpaHi
A0oAmHE D0ATATEARNO BRXOAWTL HAa PAIHH e Goko-
BWe  FpaRH KyvOWKa, AHANOTHUHHE YTBEDHICHHA
BLNOAHAKTCA W A4A ABYX HAK HeTHpex KyGudKoh.
6 sroW nodpolWo paccKassHo B CTatee =Mare-
MATHKA AOAHICOHORD KYOHKAS,
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kvant.mccme.ru

NOA0XERILR Kyﬁﬂﬂﬂ KPOCHBE CTPEAKH

ueROpUPYITER. )

Puc. 6. [llecrod woz: OpUENTUPOSANLE TPEX AePXHUX
yeavans kybussos, ([Tpu asbope ucxodHoo

]
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(puc. 7). [locae wectoro wara
aBo Bee BepxHHe YriaoBble KyOHUKH
BCTAHYT NPABMABHO, AWG0 OILHH W3 HHX
BCTAHET MPABHABLHO, 8 TPH JAPYrHX
HAJ0 UHKJIHYECKH NepectaBuTh, Jnbo
ace ouM OyayT CTOATb HENpasHILHO.
B nepsom cayuae Bce B nopagke —
kKv6Hk cebpan. Bo stopom cayyae,
B 33BHCHMOCTH OT TOro, Hamo .JH
MepecTaBHTh «Henpasuibiubies KyGHUKNA
NPOTHB YACOBOH CTPEAKH HIH N0 Haco-
BO{l cTpenike, BLIMOJHHTE ONHY H3 ABYX
onepaunid pucynxa 7 — KVOHUKH pac-
CTaBATCH MO CBOHM MecTaMm. B tpetpem
cAyuae BEINOJNHHTE 1100 y 10 H3 onepa-
wnilt pUcyHKa T, NPHHSAB 33 NepenHi
Aofyie GOKOBYVIO rpanb KyOwka, —
OAMH YrjoBoid KyOHuYeK BecTaveT npa-

F-._
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BH/IBHO, I Mbl TIOAYMMM Npeabiay uiHi
cayqan®).
Bee. Moxno B3noxuyTh ¢ of6jaerue-

‘HHem — KyGHK cobpan!

R

UutaTenb HAWETO KYPHAIA BPAL JH
VAOBJETBOPHTCA TeM, YTO HAYYHTCH
cobuparb KyOHK no wnapraake. Kak
e Ge3  wWee - oGoWTUChL?  Kodeuno,
BCE HYKHBIE ONEpPalHl MOXHO POCTO
sanoMHuTe. H nopoGpansl OHH Tak,
yTo0bl 3T0 OBLIO He CAMLWIKOM TPYIHO.

*1 MonpofyiTe 1oKkaadTh, YTo0 B Jobom caydae
MOMHO OOOATHCE HE GOACE YeM JBYKPATHEM NpHMe-
HEHMEM ofepaunn L,
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: Puc. 7. Cedonol waz: nepecTanoska Tpex
dEPEHUE  Y2A0aBE KYGHNKOE.
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Onepauny nepebix ABYX WAroB COBCEM
kopotkde. CoseTyem Bam npoaenats
HX MEANeHHO, MOBOPOT 3a MNOBOPO-
TOM, H TMpoOCAenHTh 33 nNeperBHxe-
HHAMH TeéX KyOWYKOB, KOTOpblE ycTa-
HABJHBAWITCH B ﬂpﬂBHJ’IhHﬂE nonDRe-
HHE € HX NOMOWLID, — BLl NoiiMeTe,
KAK 3TH onepauny «paboTaiors, H Hay-
YHTECH BLIMOJHATL HX HE 3a1YMbIBARACH.
JAA Kamaoro H3 cAeAyHIUHX WAaros
MOMHO 3AMOMHHTE TONBKO QAHY Onepd-
LHIO;, BTOPYIO (TaMm, riae oOHa ecTb)
BCErla MOMHO 3aMEHMTb HA ABaMIbl
npogenanuyo nepeyio. OtmeTHMm eule,
4TO 5 MOCAEAHHX X040B onepauud M,
(3-# war) coBnagawT ¢ 5-10 NepsbiMH
xonamu F (4-# war) w uto onepa-
ua £ (7-A war) noayyaercAa u3
T (6-# war) 3amenoll nepporo xona
[F=M'M" wa @[’ w asyx nocaei-
HHX — @°[] — na @'P'=P? Tak
4YTO MO0 CYTH AeJda HAlo BuYYHTD
TOJBKO TPH OCHOBHLIE onepaund M, C,
T ¥ HeKOTOpbLIE HX BAPHAHTHL.

Onnako ropasio  HHTEpECHee W noaeldee
NPORHKHYTE B NPHALAN 1eACTBHA® 3THX One-
pauni.

Pacemotpum aam Havaaa onepaumo M, =
=P'Bd - 8« [IA[I. [Nepave Tpr ee nopopoTta
@B AHANOrHUHK TPEXXOA0BKAM 2-ro wara
H nepesoaAT KyGnuek guw (cnocol oboinave-
Hua WyGOuukon oM. na pue. 0) B3 HESHero
CA0A B BOPXMUE, nplives Tak, 4TO OH npa-
BHALHEM  OfpasoM  IIpHETARIACTCA K COOT-
BETCTBYIOUIEMY PelEpHOMY KY¥OHUKY (NpoBeph-
Tel); NoXoMH HA HHX H NOCIEelHHe TPH NOBOPOTA
R, poaRpAIAKLIHE KYOHYCK (N (BMECTE
€ MPHCTABNEHHBIM K HEMY pefiepHBIM) HA MECTD;
HPDHEH{}'TNHHﬂ BOROPOT H FOTOBRHT HCXOAMYKS
NO3HUHIE A48 NOCAENHHX Tpex NoOBOpOTOS.
Mpoanasu3anpyiite CaMOCTORTEALHO OREPALHK
M; u onepaumo M=’ BP BB, wotopyn
MORHO npHMenaTs smecto M. TMocae storo
nonpofyiTe Ha Tol JKE OCHOBE NPHAYMATh
onepauny, aHanorndude M, v M,, anA caywas,
Korda KyOuuek (pri CTOMT HA CBOBM MecTe,
HO OPHEHTHPOBAH HENPaBHALHO. MOMHO MOATH
Aadsiiie ¥ pazpaloTars oNepallii, No3BOAKILHE
ofbEAHHKTE 2 H 3-# wmard, To €CTh OXHO-
BPEMEHHO C KAMABM HHAHNM YrADBLEM KyGreKom
YCTAHABAHBATE H NPHMBKAKIULHAE K Hemy pe-
GepHbifi KYGHYEK CPenHera cAoH,

Onepaund 4-ro W 5-ro WAarce nNocTpoeHs
Ha OCHOBE TaK HA3LlBaeMull KoMayraropos,
TO &CTh NOCAEADBATEABHOCTER BHaa xyx~ 'y~
{x~' — 310 nosopor, obpaTHei Kk x $ =@
(P 'm, (D) ' =D}, Ecan x u y — 3710 no-
BOPOTHL ABYX CMEMHLX Fpaueil kySuka X u V¥
(Ha =80° Ham 1BU”), TO KOMMYTaTOP xyx 'y
UHKNHYECKH MEepecTamiAeT TpH peleprbx nar‘-
GHYKa: O0HH — H3 rpadd X, Apyrod — W3 ¥,
rpeTHii — Ha ofwewm peGpe X n ¥ (nposepoTel);
NpH STOM NEPECTABARNTCA H HEKOTOPHE YIAOBHE
H}'ﬁH‘IHm HO  3A€ECLE ITO HAC NOMTH HE HHTEe-
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pecyer *}.  hanpumep, komsmyratop BAOB'T
OCYILECTRAAET NEPECTAHOBKY n—waT—ran-+gin.
Ecnn e nepel HHM BHNOAHHTE nopopor @,
a nocae Hero @, To ecTs onepallpg Fe=
=« BffR'[T « &', To B 3TOR nepecTaHoBKe
BMecTo  kyGHuka ¢dn Oyaer yuacreoBatTh e
(OB 3aHHMaeT MecTo @ npH noBopote 9.
B peayabraTe nepecTamifwTcA TpH pelepHux
KyOHYKA OOHOR TPaHH — BepxHed: Ha-sar—
—wgft—+ha, NpHYEM ABAa W3 HHX, Ha w an,
NEPEBOPAYHBAINTCA (3TO HAM H HYMHO Ha 4-0M
warej; CYULECTRCHHD TAHAKE W TO, 4YTO HHHEHHE
YrAOBEE KYOGHUYKH OCTAIOTCA HA CBOMX MECTax.
AHAAOTHYHG  YOTPOEHB  OMERaLHH F=
=@ . [IB[I'B" « & w C=f1"B" + [IB'[T'B « BII.
lMpraymaiite camu ApyrHe aHAAOTHYHLIE One-
pauni; nonpolyiTe HAYYHTLCA CPA3yY COCTABAATE
BepXHHE kpecT (warn 4-7 W 5-A), MCmanbayA
He Goaee ABYN onepauui  Takoro THna.

Onucannufi npued npeolpaszosanua onepa-
UHA (B JEHHOM CAY4aE -— HOMMYTETOpOR)
HA3WBAETCH CoApAXexHucs; B obuweMm ‘e
g=a-+f+»a " — onepaumn, conpamennan c f.
3JTOT e NpPHEM HCMONL3IOBAH AR ofpa3lcsaHHA
onepausd  AByxX mocneiswx warcos T oW Z;
ofie oun conprmern ¢ Y= 'GP [TDT P
T=MMY a Z='YP. Onepauna ¥ nepecras-
AAeT  TPH  YrAoBHX  KYOHuka . (fpne—-nngd—
= A@T—=ing), OCTARTAA BOC OCTANBHBIE KYOHMKH
Ha MecTax.

PexkomenayeM 4HTaTEAH  CAMOCTORTEABHO
COCTEBHTE W NPOLEIATh  APYrHe ONepallHu
no ofmed cxeme A - BOCB-'+ A1 BC-'B-),
rage A w C — noRopoTe ABYX MPOTHEOMO O HEX
rpadel (Ha awbee wa yraos =90° 180°),
a B — nopopoT nNepnedHiHKYARPHON HM TPaHH
(Ha =90°), Moxere AH Bl OOBACHHTL, NOYEMY
BCE OHW  UHHAHMECKH NEpPecTABAANT KaKde-TO
TPH VLAOBBIX KyOHuxa? (3amersTe, YTOD NpH
onepauus BCB—' p rpaun A aamennercA posHo
OAHH  KyhGuuek (yriosoill) — Ha kyOWuex H3
rpaHd L cp. onepaudd 2-ro wara,) flas tore
yTofbl Cpa3y BNOAHHTE 003 NOCAENHHX Wara
cOoprd  wyfWKa, BCEria AOCTATOMHO TPEX
H MOYTH BeErla — JABYX ONepallli Takoro BHIA
(HAH COMPAMEHHEX C HHMH),

Mu  packpwan BCe CEKpeTH  ONMCAHHOTD
Mereaa cBopkH KyGuKa PyOuka o ofLACHHIH,
KaK ero MOMHO COKpaTHTe. OcTainwHoe — geno
PY® camux unTavensd.

*I Anropury cHoprs KYGHKS, LEAHKOM OCHOBAEH-
HEf Ha KomMmyTaTopax, G4 onyGAHKOBEH B CTaTwe
cBenrepe KUl WAPHHPHEA KYGHES,

RUBIKSru



