I.Iwrarenu WYpHana 3HaKoMbl
¢ ronosonomkon «KyBu-
ku ans scex» (cm. «Hayka u
swmu3anewNe 3, 1963 r.), koropas
noasonser uia 7 acummerpuu-
HbIX 3NE@MEHTOB, CKNEEHHBIX
w3 27 maneHbkux KyBukos,
MHOFHMH €NocoBamH CNOMHTL
Ky6 3X3X3,

lFonosonomka w«MnekcaroH»
(«Hayka u okuanen N2 2,
1970 r.) ysnexna MHOrHMX M-
Tatene HeHCUEepnaeMmbIMH
BO3MOIKHOCTAMM  BAPHMAHTOB
nepemeHsl NNOCKOCTEH W cno-
cob0oB BpPalleHMs W ¢BbIBOpPA-
YMBAHKW AR, (NEKCaroHoB pa3-
NUUYHBIX KOHCTPYHUMWHA,

lFonosonomka, uaoBperen-
Han JpHé Pybukom-mnaguwimm,
npenopasatenem Bricwied

LWKONbl AEKOPATHBHOrO MCKYC-
ctsa s bBypanewre, “coeanHu-
na s cebe, Kazanoce Bbl, He-
coeauHAeMoe — MOny4yMuncs
caoeobpa3nely rubpua cnek-
caroHa v kyBuka.
MNpeacrasete cebe  kyb
3X3X3, cocrasneHHbid Ma 27
ManeHskHx Kyburos, Bel Be-
pete ero B PyKWM W nosopa-
4YMBaeTe, HANPUMMEP, BEPXHIOIO
rpase — 9 Kkybukos — Ha
yersepts obopora, 1O ecTh Ha
90° 3atem vaKk Me NOBOPAUM-
BaeTe npasyi rpaHk, nesyio
u 1. 8. Bpope 6Ll HHuero oco-
6GeHHoro. 3arem Bbl yawensa-
eTech: Kak e TaK — Kamxpas
rpais oBopauMeaetcs BOK-
pyr cebn, sOKpyr ocH, npoxo-
OAWENW 4Yepe3 ee UeHTp, Ma-
neHbkHe KyBuku nepenonsa-
IOT C MEecTa Ha MEecTo, nyre-
wecTByloT no Bcemy kyby, a
oH — Ky6 TO ecte — npwu
atom He pacnagaercs. [onsir-
KM BbIKOBLIPHYTL KakoW-nubo
KYBHK HM K 4YeMmy He NpHBO-

AAT: BCE BPALLAETCH, HO He
pazHumaercal
lpauu wkyba oxpawers,

LWecte rpaHerd — wWecTb use-
toB, Ha KaX Ao rpaHu, Takum
obpasom, sBuaHbl 9 ogHOLBET-
HbIX KBagpaTukos. Ho cromT
nosepHyTL FPaHM Hayrag He-
CKONLKO Pa3, KAk BCe LBETa
nepenyteiBatotca.  MMonbITKK
BOCCTAHOBWTL  MepBOHaYanb-
Hoe pacnonoweHue KyBuKos
B Kybe NPHMBOAAT, KaK B aHO-
MansHoM dneKcaroHe, K ewe
Gonbwen Hepasbepuxe. U He-
MYOPEHO! 4YMCNO BOIMOMHBIX
BapMaHTOB B3aMMHOro pacno-
NOMEHHA 3NEeMEeHTAPHBIX Ky-
6ukos 8 atom kybe Gonee 43
KBUHTUNLOHOB, TO ecTh Bonee
43°10'", Mpocroi nogcuer no-
Ka3klBaeT: ecnd NepexomuTh
OT OAHOro BapHaHTa pacno-

@ NCUXONOTHYECKUR

NPAKTUHYM

TpeHupoexa

TEPNEeHuA, FeoMeTpHYecHOro

BOODPaMEHHA W YMEHWA MbICTUTL NOTHYECKH

BEHTEPCKHH KYBHK

noxeHua K apyromy 3a 1
MMKPOCEKYHAY, TO Ana TOro,
utobbl Mcueprnath Mx BCE, He
noetopasce, notpebosanoce
6ul okono 1,5 munnuoHa ner.
Tem He meHee roBOPAT, 4TO
n3obperartens go3Bpawaer
caoil kyBuk w3 nwboro xao-
THUECKOrD UBETOCOYETAHHA B
nepeoHa4ansHelH sWAa* 3a 2
muHyTel 10 ceryHa,

MNpogeccop JlonpoHckoro
NONMTEXHMHECKOro MHCTHTYTA
A. Cunrmaiicrep cuuraer, 4TO
4enoBeK, He 3HalWMi anro-
pMTMa, HO [AOCTAaTOYHO OAa-
PeHHEIH cNoCcOBHOCTEIO NOTH-
YECKM Mmblcnuth, momeT (npu
YCNOBWUM eMefHeBHOW Yynop-
Hoi paborbl)) ynopsgoumTs
XaOTHYECKOE pacnonomeHue
KyBukoe 3a Ase Hepenw.

C BbicTpOTOO CNYXOB rono-
BONOMKAa pPacnpocTpaHmMnack
no crpaHam Esponskl, 3Hame-
HUTBlE (DHMPMBl HIrpYLUEK NpPH-
ofpeny nNuUEH3MW Ha Npows-
BOACTBO T[ONOBONOMHKHM. [lac-
CaMHPBbl B METPO M 3NEKTPHY-
Kax, CTYAEHTBI Ha NeKuMax,
LWKONLHHUKKM Ha YPOKax M Npo-
CTO TaK, B MMHYTEl OTALIXa
KPYTAT B pyKax pa3sHouser-
Hble KYBHKM.

Ceorictea wuyBa  PyBuka
HMEIOT HenoCcpeACTBeHHoe OT-
HOWEHHE K MATEMATHUYBCKOH

TeopuH rpynn K xombBuHaTO-
puke. 210  obBCTOATENLCTBO
3aMHTEpecoBano W cneuuanmu-
croe. Het, He BO3MOMKHOCTBIO
OTKPbITL YTO-TO HOBOE B Hay-
Ke, NPOCTO CNeuHanycThl Bbi-
COKO OUEHWNH FONOBONOMKY
H He NPEeMHHYNH NPUNOHKHTE
K HaH cBoM 3HaHuA, lNpodpec-
COpPa MAaTeMaTHKM, HHHEHEePbI-
NPOrpammMcThl, nroburenu
paspabateigaloT  anropHTMBL,
COCTABAAIOT MAWMHHBIE Mpo-
rpammbl AnNA NOMCKa KpaTvakn-
WHX NYTEH YNOPAAOYEHMA KY=
Buka, C HEKOTOPBIMM Haxon-
KamMu Mmbl MO3HAKOMHM UHTa-
TENEH MypHana B 3TOH cTaTtee,

Ho npempge scero o Tom,
Kak ycrpoeH kyb6 DpHé Pybu-
ka. OcHoma kyBa — MecTHMA
KapKac, KPecToBMHA, g KOTO-
POW NPMKPenneHbl Ha BMHTAX
ueHTpanbHbie «kKyBukun, ux
wecrtb, No yucny rpaHer, OHu
MOTYT BpallaThesn, KaKk nokasa-
HO Ha PHCYHKE, BMecTe ¢
rpaHbLio, KOTOPas BpallaeTcs
3300HO ¢ UEHTPankHeIM KYBu-
KOM AaHHOH rpaHM. Bocems yr-
nosbix M ABeHaguars pebep-
HbIX RyBUKOB MoOryT nepeme-
wartecs Bnarofilaps XWUTPOYM=
HO YCTPOEHHbBIM LUKMNAM.

Ky6 ¢abpuutoro npouseoa-
CTBa BLINOAHEH W3 NPOYHOH
AOCTATOMHO 3NACTHUHOMN NNacT-
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maccel, He aHaem, yaactcs nu
KOMY cAenaTh TakoH Ky6 B go-
MALLHKX YCNOBMAX, HO ECNH
KTO MPHAYMAET TEXHONOTMIO
MNW KOHCTPYKUMIO ANA Camo-
CTOAT@NBHOrO M3rOTOBNEHUS,
NPOCHM NOAENMTLCA ONLITOM
¢ Apyrumu uutatensmu. [na
MCCNnenoBaTensCKMX uenew,
KOHEUYHO, XOpowo MmeTs kyb
nerko pa3buparowmica, Kak,
Hanpumep, GnekcaroH Ha
nnarfaHelx KHonkax, 4tobel He
Myuuts cebs npu cboe. Bor
OfHa M3 BO3MOMHBLIX ONbITHBIX
KoHCTPYKLMA, [na Hee Mom-
HO MENONb3OBaTh AETCKHE ae-
peeaHHbie KYBHKM, HeneaHble
MNACTHHKKH H MAarHWTbl OT Mmar-
HUTHBIX LIEWEK MAM WAaXMar,
Mortpebyercn 27 kybuwos. B
ueHTpansHOM Kybuke 3akpen-
naloTca 6 Wnunex-ocel Ans
LUEHTPanbHLIX KyBMKOB rpaHei.
OcranbHble  KyBwkw  Bynayr
YAEPHMBATLCA NPH NOBOPO-
Tax rPaHed Napamn: MarHWT —
mene3nas nnactuHka. Kyb He
Byner TaKWm MpPOUHbIM, Kak
thabpHuHbIi, HO Becbma yaob-
HLIM ANA HCCNEAOBAHMA ero
ceoicTe. B nioBoi momeHT ero
MOXHO nerko pa3sobpate M
BEPHYTh B MCXOOHOE COCTOR-
Hue,

Memay Tem Mbl Hajeemcn,
4TO 3Ty BEHrEepCKYD ronoBso-
NOMKY, MrHOBEHHO NONy4YMB-
wyto GonblIoe pacnpocTpaHe-
HWE BO MHOMMX CTPaHax, MoM-
HO BYAEeT KYyNuTb M B HALLIKMX
MarazuMHax Mrpyluex.

Moatomy mbl  A3AMM  He-
CHONLKO COBETOB, HMEs B BH-
AY He TONLKO TeX YdTaTtenew,
KTO Cam NOCTPOWT TakoH Kkyb,
HO M TeX, ¥ HOrO OH Ye WMme-
ETCH W KTO 3aXOMET 3aHAThCA
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HCCnenoBaHuMem ero  Yyaumew-
TenkHbIX CBOWMCTB, 33HATLCA
NOMCKOM aNrCPHUTMa PEeLUEeHHH.

Ob6oanauum & rpaHed kyba
Byksamu &, T, n, N, B, H —
HayanbHeimM Byksamu cnos
¢hacap, Thin, nesas, npasas,
sepx, Hua, Torga kampeii Ky-
Buk moxer Buitb obozHaueH
snonHe onpeaenexHo, LleHt-
panbHble KyBuKM — OfHOH
manoi Bykeo#, cooTseTcTBYO-
wen obGoaHayeHWlo rpaHW, a
umeHHo ¢, T, n, n, B, H. 12
pebepHbiXx KYBWKOB — ABYMSA
GyKBamH, NOCHONLKY KamAbIA
M3 HHMX NPUHAANEKMUT [OBYM

rpanam. Hanpumep, ¢n —
KybuK, npWHagnexalwmi oa-
cagHOW W NpPaepoil rpaHam,

NH — NeBO| M HUMHEN W T. A.
Bocemb yrnoeeix KyBukos, Mnu
npocto yrnos,— Tpems Byk-
samu: ésn, ¢nH, ¢nH, dne,
NBT, NBT, NTH M NTH.
MponucHeIMKH Byksamu yc-
nosMmca 0B03HAYaATL INEMEH-
TapHble OMepauyuM — nNOBO-
pOThl COOTBETCTBYIOWLEH rpa-
H4 Ha yetsepTs obopora, TO
ects Ha 90° Tak, Byxsa I o3-
Hayaer NOBOPOT NPasoH rpa-
Hu Ha 90° no uacosoi crpen-
Ke, couetaHue [MMNB cum-
BONM3HMPYET NPOLecc, BKIK-
YaoWMH cNeayoLlHe 3NemeH-

TapHele oOnepayHH: NoOBOPOT
nocnegoBaTentHo rpaHen
npasol, iacagHoW, CcHoOBa

Npasoi M, HAKOHeU, BEpPXHeH.
Cumponuxka [T120OI1-'d-! oa-
HAYaeT: nOBEPHYTh ABAMAbI
Ha 90° no uacosoi crpenke
npasyws rpave wyba, 3zarem
thacagHyro Ha 90°, satem npa-
Byto rpavs Ha 90° nportus ua-
COBOJ CTPENKM WM 3aKOHYMTb
onepauuio NosopoTom hacas-
HOW rpaHM Ha JersepTs obo-
pota NpPoOTWB 4acoBOH cTpen-
HH.

Heckonwko nocneposartens-
HO NPOBEMEHHBIX 3INEMeHTap-
HbIX ONepaluui, pesynbTaTom
kotopeix Byaer nepesop Ky-
63 W3 OAHOrO COCTOAHKA B
Apyroe, Bynem HasbisaTh Npo-
Leccom, HWNH nNpocro onepa-
uyHved. bonee kpynHas onepa-

UMA, MM Npouecc Hapagy ¢

ANEeMEHTAPHBIMH onepayHa-
MH MOXeT BKNwuaT, B cebn

MeHee KpynHele onepauyMu
(cm., Hanpumep, A4 Ha
crp. 133).

Ob6patute BHUMAHHE: CepHa
nosoporos MJIB npusogur k
WHOMY pe3ynbTaTy, Hemenu
®BJ. Noropor nwboi rpaHu
Ha vetsepts cbopora no ua-
COBOH cTpenke paer TakoM
He pes’yneTar, 4TO H NOBOpPOT

-

i

P

e
L
T
H

Ha 270° 8 obpartHyio cTopoHy.
Mosopor #Ha non-ob6opota
enpasc (gBa wara Hanpaeo)
p3BHO3HAYEH NOBOPTY Ha non-
obopora sneeso. MNosopor rpa-
Hu Ha 360° HHuero He meHsAer.
®/J1B == ®BJI. Il =T1-%
Ml =TI2=11"2% MI1IT =
=I18 = [1-1. TH=i. [11-2=
[-t =i

Mpennonoxum, 4H4to B MC-
XOOHOM, YNOPAAO4YEHHOM mMoO-
noxeHuH rpaHmu Kkyba pacno-
NOMMWNWCL TaK: BBEpPXy —
KpacHana, ¢acap — 3eneHsiH,
nesan — Genas, HM3 — opaH-
MeBbid, @ ThINbHaA rpaHe —
cuHasn. opopum: KyO opueH-
TUPOBAH, MPH 3TOM KamAbld
anemeHTapHbid  kyBuK 3aHu-
MaeT  MecTo, OTBefieHHoe
emy, H TONbKO eMmy.

MomHo NPOHYMEPOBRaTh
uugpamu or 1 go 9 kyBuuu
Ha kampgoi rpanu wyba. B
UeHTpe KamMpoW rpaHW ky6a
Byaer udcppa 5. Yrnossle Hy-
6ukH ByAayT HederHwmie: 1, 3,
7, 9, pebepHble — ueTHsle: 2,
4, &, 8. TlpakTHyeckn 3TO
yaobHo cpenats, Hanenus Ha
KyBHKM Hycouwm Benoro an-
TEYHOro nesKonnacThips.

3D1a ManeHbKas XMTPOCTb
NOMOMET Ha MNepBeIX nopax
W3yuWTb CBOWCTBA KyBMuKa M
NONL30BATECA ANTOPHTMAaMHK,
NPHBELEHHBIMH HHXKe, ecnH
uBera rpaHei He noaobpaHsl.
Bul HakneusaeTe Ha KyGuuM
KYCOUYKM NeMKONNacTeIps,
54 wanenku — no uucny rpa-
Hel KyBWKOB — M nuwere Ha
HHMX LBETHBIMM KapaHgallamMH
WNM uYepHMNamu uMdpbl, Ha
KaMmpoH TrpaHH CBOHMM LBe-
TOM B COOTBETCTBMM C LBETOM
ueHTpansHoro KybBuka. Ecnu
cobbetech H He cMmoxKeTe
sepHyTs Ky6 B McXoaHoe no-
nomeH1e, To HeTpyaHo Byper
nepeKknenTs HanenkM no-Ho-
BOMY.

3amertum, 4To yrnossie Ky-
6uxu npu nobeix nNosBopoTax
rpaHed BCerga OCTalOTCA yr-
noeeimMH, a Boprossie—BopTo-



seiMK. MHaue rosops, Heuert-
Hble HOMEpa 3aHMMaloT He-
YEeTHbIE MECTa, a YeTHhle —
uertHsie. LleHTpanbHuie wyBu-
KW, ofnpegensiowue rpaHh,
MOTYT M3-3a BPaleHWA NHLb
MEHATE B3aHMHYIC OPHEHTa-
LUHIO, HO HEe MOryT nepeme-
Warbca OAMH OTHOCHTENBHO
Apyroro. Yrobul cobpate og-
HOLBETHYIO rpaHb, Hago BO-
KPYr LLeHTPansHoro anemex-
Ta, Kybuka N2 5, cobpars Bo-
CeEMb APYrMX TOro e uBera.
Bce nepecraHosuu obparu-
smbl, awme nocne 200 noeopo-
TOB MOMHO BEPHYThCH K Ha-
HanbHOMY nNONOMEeHu, no-
BTOPHB TE HE ABMMEHWS, HO
B ofpatHoM nopsgke c ne-
PeMeHoH 3HaKa BpaweHus,
Teneps HecKonbko anropur-
mos nepesoga kyba w3 ogHo-
ro MONOMEHHUA B APYroe: oHM
NPUroAATCA BaM ANA PeLIeHMA
obwei 3agauM  ynopsgoue-
HHUS.
Onepauus [npouecc) «yronn,
Ona noasonser nepemewarts
yrnosmle KyBuxu

dIId-1T-! (A1)

Ons HwxHed M npaso# rpaku
3TOT anrOPHTM 3anucbiBaeTcs
TaK:

H-'TI-'HIT . (AL
3abasHoe MHemaoHMYecKoe
NPasuno Ans  3aNoMMUHaHMs
ANrOpPHTMOB fAaeT BEHrepCcKMi
HMYPHAN «JNeT 3 TY[OMaHb»
(¢Hayka u smmanb»), OHO no3-
Bonser vakwe oboiltnce Ges
CTENEHEM W 3IHAKOB MMUHYC g
HanucaHuKM anroputmos, lo-
npobyem nepenomute ero Ha
Pycckuid nan. Bol nodmere, 8
4Yem feno, ecnu ssilenpuse-
AeHHbIA anroputm Byner sa-
NucaH Tak: ¢a npa ac npao.
3pece — tha — chacag, npa—
npasas rpaHs, dac — dacaag,
obparHoe  BpaweHue  —
npao — npaeas rpaHbL, ob6-
paTtHoe BpaleHme.
Hexotopsie anroputmsl Gbi-
NH  BbIPAMEHbl  LUYTOUYHBLIMM
cTHXaMu. MomHo noneiTate-
€A 3TO CAenatk M NO-PYCCKM
ATAHUMH «KYAPEBAThIMH MYA-
perxkamun. Hanpumep, anro-
PHUTM A9, No KOTOPOMY HMIMK-
HWi  BopToBoi

Kybuk npa-
BOW rpaHuM nepemewaercs
HaEepx, MOMHO  3anucartb
Tau:
Tléo npa thao

Né npao Hu—
CHuay u cnpasa
Haeepx rowul
Mnu npouecc Al4, nepeme-
WaOUWHH HaBepx KyBWK M3
cpeaHero paga:

Jleo, thdo, ne npio
CpeaHui KyBur — «HM npdn
Yto 3a wyrkn? 3pecs, npaso,
Mpocuguwe go yrpal

AeoiHon nosopor (noso-
por Ha 180°) B cnorosoii
WH(pPOBKE OTMEYaEeTCH cro-
rom «fu» HAH CNOBOM «aBan,

Crawem, anroputm Al2,
nepesopayYMBaloWMi NATL Ky-
6y1KoB, 3anMcoiBaeTca Tak:

@a se dapgi
Tle i nepn
Be ne pepgi —
Beptu — kpytul

Ecnu onepayurwo Al noero-
PHTL TRPHIKABIL, TO €CTh

(Pr1e-TI-H3 ., . . (A2),
TO B pe3ynbTate pse napsl
yrnoe (¢pne, ¢sn) W (KT,

HN) NOMEHAIOTCA MECTAMH C
M3MEHEHHEM OpHeHTaUuMM, a
BCE OCTansHLIe OCTAHYTCA Ha
mecrax. Onepauums wyron», no-
BTOpPEHHAaa gBaMfakl, NPUBOAKT
K HaYanbHOH MO3MLMK, TO ecTh

(PIIP-'T-1)e=i.,. (A2

Onepaumua  «boprr. Ona
npocra Ans 3anomMHaHMA M
BecbMa 3 eKTHBHA,

(@123 . . . . . (A3)

3peck TakMe [ABOAHaA ne-
PECTAHOBKA: MEHAKOTCA Mec-
Tammu Boproeble kyBuku (e,
®H) W (nB, nH). Tak e Kak H
B NpeAblayLiem chyqae, one-
pauus «BopTtn, nosTOpeHHasn
[BampAbl, BO3BpallaeTr KyH B
MCXOOHOE noNoMeHHe

(PI)S=i. . . . (A3)
KomBuHupy s onepaumm
wyronn, {uyronn)?2 u «Bopry,

MOMHO NPHBECTH B NOPAAOK
sce 6 rpaHed «paccTPoEHHO-
ron kyba He Gonee uem 3a
277 nosopoTOB rpaHe, Kak yr-
sepwpaer npod., [O. CHHr-
maficrep. Ans atoro Hapo:

1. MNMocrasute Ha cBOM mec-
Ta yrnoesie KyGuku KakoH-nu-
60 rpaHH, TO BCTE YNOpPARO-
YWTL PAcnonoMeHWe Bcex He-
HYeTHbIX HOMEPOB OAHOH rpa-
HH (ckamem, HumHen). Oco-
Bbix NpHemoB ANA 3TOr0 He
paerca.

2. MNosepHyts rpave Tak,
utobbl yaet yrnoseix kKybuKos
cosnan ¢ yesetom GoKoBBIX
rpaHei (Ans HMMHEH rpaHu
ato noeopot HH? unu H-Y).

3. Cpenate  MHOro  pas
«yron», ytobel npupgare npa-
BHNLHOE NMONOMEHHE YeThIPeM
yrnoeeim kyBHWKam npoTHso-
NONOXHOK rpaHW MO uBerty,

4, Cpenate MmHOro  pa3a
(«yron»)?, urobel npaemnsHo

OPHMEHTMPOBaTk YFNOEbIe KY-
BMHM ITOHA rpaHy,

5, Caenats  MHoro  pas
«BopT», utoBLlI PacnonoMmMTL
M NpasuNbHO OPMEHTMPOBATh
pebepHiie Kybuiu.

B npouecce moccraHosne-
HHA NOPAAKA MOMET BOIHMK-
HYTh HeoBxoAMMOCTL BbiNoOn-
HHTE NEepecTaHoOBKY AOBYX Ky-
6ukoB B Npegenax oAHON rpa-
HW, Hanpumep (Bn, sn) (sd,
B1). Ee mowHo ocywecrteuTth
cnegyowmum obpaszom: cHa-
4ana cpunath TPM LWara, Npu-
BOAALMX K BOIMOMHOCTH NPH-
MEHHMTL onepauqi «Bopt» K
ABYM rpaHam (ana Hawero
npuMmepa npasoi M BepXHeR),
NPOBECTH €€ W NOBTOPHTh
TpOWHOW x0f, HO B oBpaTHoMm
Hanpaenexuu:

OT-!B (I12B2)3B-'Td-! (Ad)

Boobuie rogopsn, HEBO3IMONK-
HO He TONMLKO YAepaTs B
NamaTH, HO K OCMBICNEHHO
NPUMEHATL nepecTaHoBKH,
3aTparyearouiMe cpasy He-
ckonbko nap KyBukos. [Mos-
ToMy paspabarblsarorcs MHO-
roxonoesie KOMBHHALMK, No3-
BONSIOWME NEPEMECTHTE MM
nepeopueHTMpPOBaTh He Gonee
ABYX, B KpPaAHeM cnyuae Tpex
nap kybukos.

Bot Heckonbko anropuTtmos
nofoBHBIX NepecTaHOBOK,

A5, Uuknuueckas nepecra-
HoBKa Tpex KyBuwoB, pacno-
nomenHeix Bywsoin T Ha Tpex
rpaHsx,

B-UIMN-'@01I-1B-1 . (AS)

Aé. MonapHoe H3ameHeHWe
opreHTauun pebBepHbix RyBu-
kKos. 3Tta ABAAULATHMXOAOBKA,
Bkntovatowan 8 cebs 14 one-
pauuii — noeoporos, pazpa-
GoraHa c nomowsio 2BM
M. Taklcrneryaitom. Bece oc-
TaneHble KYBHKW coxpaHsaloT
CBOE NONOMEHHE M OpPHeHTa-
UHio,

II*QATDA1B-1?2BD
NBPB-'d . . . . (A6)

A7. Umnknuueckoe nepeme-
uweHue Tpex yrnossix kyGukos
(nporpamma P, Menpoysa) za
8 noeopotos. Ha nportueono-
NOMHBLIX TFPAHAX HUHHHMHA H
npasbii KyBMKWM ocCTaloTCs Ha
mecrax,

JI-'B-'IT-1BJIB-'TIB . (A7)
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AB. Mepemeuenme yrnoso-
ro kybuka no guaroHanu ¢
HHXHEeH FPaHX Ha BEpXHIO
(v HaoBopoT) € MaMeHeHHeM
srieuTaikd,. Hanpumep, ne-
pemvelieHme KyBuka HR 8
yron cen.

GH2P-'H-! L L, (A8)
M obparHuii Xog
HoeHXp-t . | ., |, (A8)

EcrecteeHHo, ecnu Bam Ha-
AC nepemMecTWTs OPYrod Ky-
6uk, To Ky6 cnegyer opueH-
TMpOBaTh TaK, urobel dacan-
HOHW cTana HyHas rpaHs. Ha-
npumep, 4tobel BOCNONL3O-
BaTbCA YKAa3aHHOW 3anucbio
ANs  nepemewleHus KyGuka
thHN Ha mecTo BNT, HYXHO no-
BEPHYTb Ky6 HMIKHEH rpaHbio
Bnepea. A MOMHO WM nepenu-
CaTe anrbpMTMm, He MeHss
opHeHTaumMH Kyba. B paHHOm
cnydae TaK:

HTH-IT-' . . . , (A8")

A9. Mpu nog6ope sepxHeit
rpaH4, ocobeHHo npM ycra-
HOBKe nocnegHero Boproso-
ro xybuka, GbiBaer HeoBxo-
AMMO B3ATE ero Tak, u4YTobbl
ocTankHble KyGukn BepxHei
rPaHH OCTaBanMch Ha Mmecre.
Ecnu HMMHMI KyBuK 3aHwma-
er mectro AH (unu M, nH,
TH — K3 3THX NONOMeHHH ero
nerko nosopotamH H, H? no-
CTaBUTL B MONOMEHWe MAH), TO
NPHMEHSIOT Npouecc

J-MO-IM-H . . (A9)

OH 3arparupaer nuwe naTh
Boprosbix KyBMKOB, RpHUem
YyeTbipe M3 HWX NpMHagnemar
HWXHeH rpaHu, Bece ocrans-
Hele KyBMKM oOCTalOTCH Ha
CBOMX Mecrax.

A10. 3rot anropHTm noseo-
NAET MEPEMECTHTE HUIKHIOH
rpaHb KyBuka ¢H Hasepx M

NpasHMnbLHO OPMEHTHPOBQTB
ero.
JI-1)2TIT-1H? (A10)

MNpouecc A10 aarparusaer
BCero nuwe TpH HopTOBLIX
KyBuika: B, thH M TH.

A11. Uuknuueckan nepe-
CTaHOBKa Tpex BoproBbiX Ky-
6uKOB, NpuHagnemawWux of-
HOM rpaxu. Bece apyrue kyGu-
KM OCTalOTCA Ha CBOWX Me-
cTax.

TI2H=1JT-'TIBYITT-12HIT2
(A11)

A12, OanHbis anropMTMm,
paccyuTalrbli . BeHcoHom

13 KemBpupma, npumeHserca
ANA NepecpHeHTauMH KyBu-
KoB BepxHero cnos. [ea Bop-
TOBEIX KyGMKa, ocTasasch Ha
MecTe, MEHAIOT LUEBeT, a TPH
yrnoesix KyBuKa, Take ocra-

BAACk HAa CBOMX Mecrax, Bpa-
LWATCA MNPOTHE  YacoBOH
CTRENKH,

GBOUIPJIIZBIIB: . . (AlL)

MonapHas opwueHTtauus yr-
noseix KyBWKOB, pacnonomeH-
HbIX Ha OAfHOW rpaHu 3a 14
onepauwmii (U, Yacap).

M-'HOQH®-1BrdH-1d-1
M-'H-B-» ., . , (Al3)

n=1, 2, 3 suibupaem raK, uro-
6e1 onepauxeidi B apyroi
unnoxol» wybuk Buin pome-
UeH B BEPXHWIA Npaeslii yron
NPOTHBOMNONOKHOM rPaHM.
A14. 3ror anroputm po-
nonHser onepauun A9 u A10
M npumeHsercs, ecnu Bopro-
B8O Kybuk pacnonomed s
cpeaHem cnoe cnpaea, To
€CThb  38HWMAET MONOMEHHe
tn. B peaynwrate paHHbIMA
Ky6MK nepexoaMT Ha mecto

B,
J-'Q-UIMT-HIT . . (Al4)

lMpouecc 3arparveaer Tak-
we Ttpu bBopToBkix KyBuia
HWXHeR rpaHu (I, nH, TH).

A15. MNepecranoska  peyx
NPoTHBOTIONOKHLIX pebepHLIX
KyGukos (B, BT) Ha BepxHei
rpaHuu kyba, OpHoepemeHHO
MEHAIOTCA MecTamM M KyBuKK
hH M TH Ha HWKHER rpadM

(cM. puc. Ha 4-i1 crpanuue
obnoxKM)
(/1°[12H%)2B2H2 . . (AlB)

Mapkuposka KyBuKos Lind-
pPamMM C NomMowWLK nNelkonna-
CTEIPA NO3BONAET 3aMETHTh,
uyto KybBuku B U BT, TO ecTh
KyBuku N2 8 u N2 2 sepxnen
rpadM, B npouecce Al15 He
NPOCTO MEHAIOTCA MECTamMHM:
NpM 3TOM NepeeBopauYMBaeTcs
Becb cpepaHuii cronbey sme-
cTe C UeHTpanbHOW NATEPHOM,
Ecnu ueurtpaneHbit kyBuk He
MapKuMpoBsaH, TO HIMEHeHue
ero OpMeHTauMM OCTaerca He-
3amMeuyeHHbIM, MOCKONLKY OHa
He OKa3biBaer BAWAHMA HH Ha
pacnonoXeHue, HH Ha OpHeH-
TauMio Apyrux KybBukos.

Mapkuposka noasonaer
3aMETHTE, 4YTO B npouecce
A3 TaiKe nepeBopa4MBaloT-
ca nBa cronbua (cpeaHui
cronBey (hacagHON rpaHK M
cpeaHuin  cronbey npasok
rpakvu), a B npouecce A4 —

cpefHMit ctonBel, U cpegHas
CTPOKa BEPXHEH rPaHM.

Ha 4-ii ctpaHHue oBnoKku
HapucosaH Ky6, B HOTOpOM
LUBETA Marnc4bKMX KyBukoB Ha
rpaHsx kybLa udepepylorca B
waxmatHom nopsake. O no-
Ny4eH € NOMOLLIO Nnpouecca,
RKNloualollero B ceaf . TpM
12-x0/0BbI% Onepal i

(TI2T2/12D2) 3 (M2B+J12H "
(B2T=H2Q2) . . . (AlS)
WNM, ecnu XOTHTe, OAHY 2ne-
MZHTIr Hylo  onepauswio T2,
nosTopeHHyo 36 pas, HO NpH
3ToM HeoBXOAMMO BLINOAHMTE
COOTBETCTBYlOWEE BpPalleHHe
kyba Bokpyr oced X, Y, Z

(T72) 2 x (T’2) 2y (I1%2)12

B ow % o & .. (A167)
rAe X, Y, z—>3neMeHTapHas
onepauus noBopoTa BCero

kyba Ha 90° mokpyr coorset-
CTYHOLLEH OCH.

3ror npumep roBOPMT ©
BO3MOXHOCTH Nepesofa Kyba
B Hanepej 3afaHHOE COCTOS-
HHE, TO €CTb O BO3MOMHOCTH
nocTaeMTk 3apadvy: pacnono-
MUTb UBETHbIE HYBMKM B Ky-
6e Tak, 4yToBLl Ha rpaHax no-
nyumnca onpeaeneHHbIA
y3op. KoneuHo, HauansHoe
cocTosHHe kyba npH 3TOM B
oTnMyMe OT 3ajayuM ynopapo-
yeHHA He [OMKHO BbITh Xao-

THYUECKHM — FPaHK  AOMKHEI
6uite nopobpaHsl Mo LBETY.
HMHTepecHble  anropHTMmsl,

npUcnaHHele yWTatenamu, By-
Ayt onybnukoeaHsl.

Hawu u4uratenH 3Hakombl
C PasfMuHbIMHM NACbAHCAMM:
KAPTO4YHbIMH, UM POBLIMH,
AOMMHO-NackAHcamu. Benrep-
CKMH KyBuk — 310, no cytu
Aena, ele OfMH BHA NAachfH-
ca—Ha HuybBukax. [lacbaHc
oueHb CNOMHLIA, € nNpasuMna-
MH OO0ONYCTUMLBIX nepecraHo-
BOK, COAEPMAllMMHCA B ca-
MOM YycTporictee Ky6a, nog-
UHHAIOWMMHCS  MaTemaTHue-
CKHM 3aKoHaMm, KOoTOpbIe
MOXHO MOHATE W YCNeWwHo
NpHMEeHATE, PeWwan TY HAH
MHYKD FONOBONOMHYIO 3aAady

nepemelleHms,
Hanomuum, uro cnopo
«nackAHCY, npeanonaraw-

Wee y Hac BnonHe onpege-
NeHHsIH BMA NOrMYecKMx 3a-
AQY-rOoNoOBONOMOK, B MNepBO-
OCHOBE CBOEH O3Hadaer uTep-
nexude» (patience, no-dpaH-
Ly3cKH) M TOT, KTO 3axouer
HMCNLITaTh CBOE TepneHwe, B
NONHOKW Mepe ONPefenwT ero
cTeneHb, 3aHABLWMCE BEHrep-
CKUM KYBHKOM.

H. KoucranTuos.
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