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B. Hybposckui

Anroputm
BOJIIEOHOT0 KyOMKa

Henpocro CNpapHTheA © €BEHTEPCKHM pOnmes-
HbM KyOHKOM® — caMmol nonyaspHod rojoso-
nomiol XX sexa. lMoaromy HeTEpneAHRRME AWM,
NOTEPAE HALEHW LY HA YONEX, 3A49ACTYW npewpa-
WAKT CBOE JIHAKOMCTBO © HHM PA3jAMBBaRN
ero Ha Kycousd. [osopar, 4TO0 NOcae noag-
Aendn axybuwnar B ANOwMA AaKe NOHHIHAACH
NpoMIROAHTEALHOCTE Tpyaa, a & CIIA sty
HIpYWKY CeAvac NpogawT B KOMNAEKTE ¢ MAacT-
MACCOBRIM TONOPHKOM: HE CYMel pelHTh —
nomai!

«KpanT» oTHOCHTCA K KyGHky PyGuka Gognee coo-
KOHHO M CEPLEIND, © HEM CRUAETENLCTRYET
nyGAHKYEMAA HHKE CTATHA.

B 2T0i crathe Mbl paccKasplBaeM, Kak
peiinTb BoaleOHBIA KYOHK — 3HaMe-
HUTYIO ToJoBoJoOMKY 3. PybBuka®*).
CTporo rosops, ajJropuTMa pelleHns
{10 ecTb Habopa TOUYHLIN NPABHA A48
NPHBEICHHA PACKPACKH BCEeX IPAHEH H3
NPOM3BOALHON K OAHOUBETHOMN) MbI
31eCh HE NMPHBOLHM — TAKOH aJropHT™m
vike Owin onyGankonan » «Kpantes
{1980, Ne 12, c. 17). BmecTo sT0r0 M
aaeMm GoJbIIOH CHHCOK MOJE3IHBIY KOM-
OuHaluui, yKasupana A8 KamJaoH cno-
cof BuMOAHEHHA (NOCAe10BaTENBHOCTD
MOBOPOTOB) H pe3vabTar (Kakve ma-
JeHbkHe KyOHKH nepectapisiorcs H
kak). M3 pazanuneix  kKoMGHHAUHIA,
NPHBOAALLHX K OAHOMY H TOMY e pe-
3YALTATY, Mbl CTapajHch eelbpaTe ca-
Myl0 KOpoTkY. B koHle cTaTtbH mbl
noKazsigaes, 4To BonwefHbid KyOGnk
MOMHO NNPHBECTH B Ha4aJbHOE COCTOA-
HHE (C OAHOUBETHHIMH rpanAmu) 34
79 NOROPOTOB MJAH MeHblue.

*JTEcan vy Rac Het IKAGMAAAPA KYOHKA, BE MO-
WETE Cro CKOHCTRYHDOBATE, MONLIYACE YRAIARARMA
cratei M, Eprpadona p «Kpantes 1982, Mp 3.
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O6oanavenne onepauni

OGo3HaAYHM KaXKIyo rpaib Bodlie6Ho-
ro xkyGuka: @ (dacaan), T (twma),
B (pepx), H (uu3), [l (npamas),
+1 (neeas) (cm. puc.). [loBopot rpanu
X Ha n - 90° no yacopoii cTpeake Gyjaem
ofo3nauaTh yepes X", Hanpumep nopo-
pOTHI NpaBoit rpanu Ha 90°, 180°, 270°
sanucwiBaoTen, kak M1, /12, T '=[1.
Takum ofpazom Kampoil onepaums
{Lenoyke NOBOPOTOB rpaHeil) oTeevaet
«cnoBo» w3 6vke @, T, B, H, [T, JI co
CTE"'iIL‘E[ﬂ.‘I-‘IH*]. YHTaeMoe H BhINOJHHAES-
MOE CJIEBa Hanpaeo.

ObGoanavenne Pe3yabTaATA ONEPALMH

Mu Gynem 3anucbiBaTh B €4HHOH (op-
MYJ€ Kak MNepeiBHKEHHE MaJeHbKHX
KYOHKOB, TAK H H3MEHEHHE HX OPHeHTa-
UHH B 'I'IFID':"!]JE]FI{.‘THL‘.

dan 3anucn nepeasHmKedHH Ma-
JEHBKHX KYGUKOB NepenyMepyem yrio-
Bble KYOHKH M COOTBETCTEYIOULHE Bep-
WHHb yueaamu ot | ao 8, cpeanuve
(M COOTRETCTBYIOWHe pebpa) — uHcaa-
M oT | oo 12 (cMm. PHCYHOK; 3anHCH
BCEX paccMaTpHBaeMblX B cTaThe one-
paumuil OTHOCATCA K HyMepauuH, noka-
3aHNOR Ha 3TOM PHCYHKe).

donycTHm, 4To B pesyikLTATEe ofe-
pauun F nepsuft vraosoln KyGHK nepe-
1iel Ha MECTO {-ro, [;-# — Ha MecTo
{;-ro ¥ 7. 4. Kaxasih pas B 370R ue-
noyke OYALT NOABIATLCA HOBEIH HOMEP
H HeH30EKHO HACTYIHT MOMERT, KOFLa

=} JabGapHeA cnocof IA00MUHAMMA TAKWS =CN0B»
NPHBOANTCA B cTaTee tBenrepernfi KYGHE: B RypHAAE
«Havga W magubs, MNe 3 32 1951 r. {c. 131).
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I{}fﬁHK C HDMEPDHI BEPHE’TCH Ha MEETD
nepBoro {nouemuﬁ}l KyGuku 1, iy, ..., 1,
06pasyloT B ONepauHH F yuxa, o6o3ua-
vaembli (1i, ...71,). Ecin ewe He Bce
YrAOBbIE K}"ﬁHKH BOLLAH B 3ITOT LHKA
(n;<<7), To Gepem wWOOH W3 OCTAaB-
WHXCA (NYCTh €ro HOMep i, ,,) H NOBTO-
pAeM TOT Xe npuuecc — BO3HHKHET
BTOPO# uHKA (i, .. . B KoHue KoH-
LOB 3aMKCh :-,rr.nonb:x :{}rﬁumn OKaMeT-
CA  Pa3fOMEeHHOH Ha He3ABHCUMBbIE
(To ecTb He HMeWLIHe OGUIHX IaeMeH-
TOB) wHKAbl: (i) . d, )« (i, oo f,) o

AHanoruuuo DﬁETGHT neao co cpeu-
HUMH  KyOukamu, CooTBeTcTBYIOULHE
UHKJAB Mbl OyaeM 3andcelBATE B KBajl-
paTHEIX cKoOKax; Tak, sanuck [2 7 6]
03HayaeT, 4TO BTOPOH CpeaHHH
KyOuk nepewue B::E,ubmﬁ, ceabMoil —
B IUECTOH, LIECTOH — BO BTOPOH,

[lycte B peayabTate HekoTOpOH
onepauun i-H cpeaHui KyGHK 3aHAAN
MecTo j-ro. OH MOMET pacnooKHTbCH
Ha 3TOM MecTe ABym#A cnocofiamu. Ecau
HANpaB/leHHe CTPEJIKH, NPHBAIAHHOHA K
ero peGpy (cwm. puc. 1), okaxeTcs npo-
THBOTOJIOMHBIM HANPABACHHIO CTPeJIKH
j+ro KyOHKa, TO B COOTBETCTEYIOILEM
ILHKJe Toc]e HOMepa { NOCTABHM 3HaK
MHHyc. OTCYTCTBHE 3HAKa O3HAYAEeT,
YTO HanpapBJeHHA CTPeJOK COBMa/IH.
Tak, sanuce [2-7*67] (Ha
(27 67], «nA0CHKH» MBI 00BIYHO OMY-
CKaeMm I8 CpeAHHX KyOHKOB) o3Haya-
eT, 4TO BTOpOH cpeanuit KyOGHK nepe-
wea B CeAbMOH € NPOTHBONOJOMKHLIMH
CTPeJKaMH, CEAbMOH B WECTOM ¢ coBNa-
A2WUIHMH CTPeNKaMH, wecTol Bo BTO-
PO ¢ NPOTHBONOJAOKHBIMY CTPEAKAMH,
3anues [27] o3dawaer, uto BTOPOH
cpeaHHi KyOHK OCTaacs Ha MecTe, HO
nosepuyaca ua 180°.

¥raosol KyOGHK  MOMET pacnogo-
MHTBCA HA HOBOM MECTe TPeMsi Cloco-
Gamu. COOTBETCTBEHHO B 3AMHCH LIHKAA
nocjae HoMmepa storo KyBuka Gynem
CTABHTL 3HAK +, 3HAK — MAH HUYe-
0 HE MHCATb. 3HAK HE NMULIeTCH, eCcaH
TOPH30HTAJbBHAA TPaHb JAaHHOTO YIA0-
BOro KYGHKA H NMOCJE BbINOJHEHHA One-
palHH  OCTAaeTCA  TFOPH30OHTAJBLHOI.
B nporueHoM cayuae, yToGK NPHBECTH
3TY rpaHb Ha HOBOM MECTe B rOPH3OH-
TaAbHOE NONOMEHHE, HaM NPHILAOCH
fibl NOBEPHYTh KYOHK BOKPYT AHAaroHa-
A Ha 120°. Ecan nosopot goaxken npo-
H3BOJAHTLCA MNPOTHB 4acOBOH CTPeJKH,
CTABHM +, €CJH NO HaCOBOWH CTpe/ike —

cragum —. Ckaxem, 3anucu (57),
(3), (57) o3aHauawT, YTO NATHHA KYOHK
OCTABTCHA HA MECTE, HO MOBOpPAYHBAET-
ca na 120°, 07, 240° no vacoso# cTpen-
Ke COOTBeTCTBEHHO.

Moachenua k Tabavue (cu. ¢ 24)
3anuchiBas onepauxio, Mbl Oyaem cHa-
4yaja nHcaTh NOCAEADBATENBHOCTL MO-
Bopotoe (caoso w3 Gyks @, T, B,
H, I1, J1 co cTeneHsmMH), 3aTeM 3HakK
~, @ MOTOM Pe3ybTaT, 3aNHCAHHbIA
B BHAE LHKJIOB co 3Hakamu, OCBOHTB
3TY CHCTEMY 3afHCH BAM NOMOTYT MpH-
Mephi; TpoBepbTe, uto [T~ (1 *273 *4

[1234], B~~(1276) [2798 7],
P~ (15) (46) [16] [57], P~ (172
37576%) (4 ) [1234567], [TPd*~ (135)

(264) [136] [24] [57].

B ta6auue npusoautca 47 onepa-
UHHA, HAHNEHHBIX MpH Hrpe B KYOHK,
HHOrga MeToaoM npod H owWwHOOK, HO
fonbliefl HACTRID C MOMOLLBE J0BOJLHO
HHTEPECHBIX ANrebpaHyeckKHy paccyH-
.ﬂ.’EHF‘]ﬁ, }{DTCIP]:[E HEAOCTATOK MEeCTa He
No3BOJAAET BOCTPOH3BECTH 3geck. One-
pausn C;5 u C|g 3aHMCTBOBAHBI M3
«BeHrepckoro cpelHellKoALHOTO KYp-
Hanas, Cig — H3 YNOMAHYTOR BhIWE
craTed B «Havke U HH3HHD,

Cxema aaropuTMa

Mepsvid  3ran: cGopka «cToabuKka»
2% 2% 3. Hazosem «CTONOGHKOM» COBO-
KYMHOCTH BCeX MajeHbKHX KyOHKOB,
HE JealllHX B ABYX CMeMHBIX rpaHfx
foabworo kyGa, AJA ONpeleeHHO-
cth — @ u [l [las npasuasHof pac-
CTAHOBKH BCeX KYOHKOB B «CTONOHKE®
ocobbiX XHTpocTel He Tpebyertca, [Tpu-
BEeEOEM, HA HPHMEP, DI'IEPE.I.I,HH, [pH KOTO-
puix 1-# cpeaHdit KYOHK MepexoiuT Ha
8-2 MECTO H B OJIHOM CAYHAE COXPAHALST,
a B IPYroM MeHsieT CBOH yroJ nosopo-
Ta, TMPHYEM BCe KYOHKH «CTOAOHKa®,
KpoMme, KoHe4Ho, 8-ro, 0CcTaloTes HeTpo-
Hytemu: A, = [ITB*T~), A, =
=@ ~'TBT ' 3roT 3Tan yaaercs Bbi-
MOJHHTE NPHMEPHO 3a 25 X0J0B.

Bropoid stan: passopawusanue cped-
Hux Kybuxoe e epanax ® u f1. Jlerko
noKasaTk, YTO NpH Jw60H nocaenosa-
TEAbHOCTH NOBOPOTOB YHCIO CPeHHX
KYGHKOB, ¥ KOTOPBIX HanpasJeHus cTpe-
JOK HE COBMaAdwT C «NPpaBHJABHBIM»
(moKaszaHHBIM Ha pHCYHKe), Bceria
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TabaAHua NoAeIHWX onepauui

Haapaupe, onucanie W PeayAbTaT oRepiun

Yneao

Xogon |

1) Hepecrancaxu cpednux xybuxos:

a) F-guxan

C=® " [T '®[I~[125] - (1%2)(457)

l'.'.',-lilﬂﬂ“lﬁ‘ﬂa--[li‘ﬁ]-[1"’2"5"61*2

Cy=®n '@ " T~[127]-(1"47¥2T6")

C, =P PP [P~ 136]-(135)264)

Ce=01""¢ 1" ~[235]- (1 *51)2737)

Cy= NPT p* [P~ [236]-(112-35%67)

C,-=H"¢H"¢"H’~§3?]-[I +aNa—6)

Co=0"'¢ M1 ~[245]-(124375%)

(,‘:,-.l’}"lﬂ-*ﬂ’ﬁ‘ﬂ"mgidﬁ]-[i:i“E‘)(iat‘E-‘*}

Ca=% 'IT '@A~'& e~ [123]-(173)2747)

G6) Z-yusam

Ch=0"p" "' '@ [P~ 14)127347)

Ca=MHTTET T H'~[12)[3" ][4 }2473X1 7 5%)

B) nosopor cpedHux Kybuxos

Coa=BP B '@ 'ead" ~[1- 2= 1-27%46™)

r| nepecranosku cpeduux Kyfusos, He cdsusamujue yeao86x

C=MTHB="P*BH— ~ [136]

Cloa=BHTAGB— 1P 10—1T—1 [J—1~ [1—2-7]

Cia=MBH '@ "HE ' ~[176"2473]

Cyp= (P P?) ~ IEH 15?}1,

Cia=PP PP « [IB'IPB® « [RGB "Pp~[27][77]

Co=T"'BATASLE"IB~'"N-"'& I 'T ' B~[27[77]

2} Mepecrangdru yianemr Kybukod, de cdaveamgue cpeduux
a)y J-yuxan

¥,=BJAB™'« 1-' -« BA~'B™' -« [~(17276")

YomJT7 T o @7V o JI' 0T+ e 1276%)

Yy= @1 o JT o 7 T« 17 b [ 126)

Y= T80 s @ . IR - @21~ (1% 267)

Yy=MB°M -« H- MT'B20 - H'M*~(12767)

Yo=dT ' TR\ AT ' BAAT '~ (172767}

Yo=[I'THT « @« A'THT - @'~ (14744Y)

Yi=®Hd™ . B . pH P~ . BE~(17747)

¥omb ' w ATV e b o [ITA (17747

Yg=HA " H TP HIAH TR ~(17774)

Yo=T "HT 'PTH'T'HITPH ' TP~ (174)

Y= H VIR H T H~ (2% 476)

Ys=8 'Y;B~(2' 4 &)

Yu =E—|}"|03~{24,ﬁ}

6) passopawusanue yeaoasx kybuxos

Yig= (TP~ PO ' B ~(27%6")

Yig= M"Y, I~{61)3)

Vig= TY,s/T ' ~(1¥6%)

Yig=VYo' « Yo=NT "0 ' ATA '@ He ' BiP H ' B~ (1 *)Y4*XTH)

Vigw [T g lT~ (17 N2TXTY)

Yia=FY F (1" 3**?*‘}. anech F=@H ‘¢~ jt

Yip=(Cpa)* = (BOT B~ I PP~ ) ~(1+ )2 Y47 )67)

¥igm= (Cals) = (@I '~ I 1 [T) 2 (LT K2 TN AT WEHNET)

B J-HUKAN £ PAIEODANUSORHUEM
,,-c.f.i""'TB*T"HHE#JT"B’.'TT"H’w 1=2-7-W37K5%)

Yao= (Ci2)? = (THTIT T H=") P (2V 34 Y 17X57)

r) napsi 2-gukAos

':",hﬁ[C,}’={¢"n"¢ﬁ}’~EI‘E+ 4-5%)

Vag = (03] = (@I~ [T) e (1 4)(26

Yis= Ciofl " = (DT DT (P [17) 2 [T~(13)24)

Yoo =(C ¥ = (M@ I e 1~ TPy T~ (1 F37)2747)
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yetHo. [TostoMmy nocie nepsoro stana W n-ro, a onepauds A,=HB ' [TBH ~'—
B rpaHax @ W [l Mo)eT HaxoIWTbeA  y wertsipex (1-, 3-, 5- 1 7-ro), npH 370M
2, 4 nwan 6 Takux KyGukos. Onepauns  Bee KYGHKH «CTOAGHKa» OCTAKOTCH Ha
Ay=HIM*""H " (n=1,2,3) «ucnpas- wmecrax. [pumenns onepaunn tTHna A,
JAAET CTPEJKH» ¥ ABYX KYOHKOB — 5-ro u A,, Mbl 106HBaEMCA TOTO, 4TO CTpen-
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KH BCEX CpeaHHX KyOMKoB OyayT Ha-
npaeieHbl npaeuasHo, dns storo Hyx-
HO He Gogaee 8 Xogog.

Tperui sran: paccranoska cpeonux Kiy-
6uxoas. Ha sToMm 3Tane 6yayT noBOpayH-
BaTLCH TOJALKO TpaHd @ u 1, nostomy
«cTONOHK» H MpaBHILHLIE Hanpaeje-
HHA CTPENOK CPEeIHHX KYOHKOB aBTOMa-
THYECKH coxpaHsiores. MoxHo aoka-
3aTh (3TO JErKo COeNaeT KadablH, KTo
3HAKOM € MOHATHEM MNepecTaHOBKH),
YTO HeoGXOAHMOE AR 3TOTO NepensH-
MeHHe 7 CpeiHHX KyGHKOB 3anuchiBa-
eTcA B BHAE KOMMO3HUHH He OGonee
TPpeX UHKJAOB [JHHB 3 H, BO3MOXHO
ele OIHOro NOBOPOTa; CAEJI0RATENBHO,
7 cpeaHHx KyGHKOB rpaved @ u IT mMomx-
HO MpaBHJALHO PACCTABHTL, HCMOMAbL3O-
BaB He Gojee Tpex onepauxid THNa
C,—C,;. bonee noppobueii ananuz
NoKasLlBaeT, 4YTo 3TOT 3Tan Tpebyer
He Gojee 14 xonos.

Heraeproul aran: paccraxoska u pas-
sopasusanue yzaoeslx kybukos. Ham
OCTaJl0Ch PACCTABHTB H MPABHILHO pa3-
BepHYTb 6 yrioBeiXx KyGWKOB rpaded
& u [1. Kak Bbllue, MOMKHO YCTAHOBHTS,
4yTo HeoOXO0AKMOE nepelBHXeHHe 6 yr-
NOBbIX KYOHKOB 3aMHCLIBAETCH B BHIE
KOMNO3HUHH He Gojee Tpex UHKJIOB
LAHHBEL 3, MOITOMY 404 NpaBHAbHOR
paccTAHOBKK 6 yriosuiX KyGHKOB Ham
norpebyerca He Gosee Tpex onepaudi
tuna Y,—VY,,. Tlocae 3toro momwo,
npumensis onepauuu Y ,—VY,,, npa-

BHJbHO NOBEPHYTE Bee KyOHkH. [de#er-
BHTEJbHO, NOBEPHYB ABa KyOGMKa C mo-
MOlWBW Y g, MBl BCETLAa MOMEM YMEHb-
LIHTh YHCAO HEMPaBHIBHO PA3BEPHYTHIX
Ky6HKOB Ha | HaH 2, noka oxo Gonblue
apyx. Korpa e octaHercs gBa TaKHX
KyGHKa, OHH OKaXXYTCA NOBEPHYTH B
NPOTHBONOJOXKHBIE CTOPOHBL, H HX npa-
BHJABHLIA PA3BOPOT NOCTHIAETCH CHOBA
¢ nomowso Yg, Yig uau Y7, Topasao
pauMOHANLHEee, MOAL3VACE HAWHM Go-
raThlM 3aMacoM 3-UHKJIOB YrOBbX KY-
OGMKOB, PACCTABNATL H Pa3BOPAYHBATH
HX OJHOBPEMEHHO: CpeAH onepaumH,
OCYUIECTBAAIIHX MEPECcTaHOBKY AaH-
HeIX Tpex KYOGHKOB, BCerfa MOMHO Bbl-
fipath ogHy Tak, 4yTobbl ABA H3 HHX
HOBEPH}'JIHCI: Ha H‘_',.’}KH]::JE HaM }’F.IIbI.
He paaBasck B AETAJH, OTMETHM, UYTO
ansA 4-ro 3Tana xeataer 32 XOHOB H
ITO YMCJAO HABEPHAKA MOMET ObThb
YMEeHBLIEHO.

Hrak, obee yncao Xono0s B npea-
JAraeMoM aJTOPHTME TEOPETHYUECKH
He MPEeBOCXOAHMT 79, HO HA NpaKTHKe
OHO OKa3biBAETCA MEHblUe — OKO-
a0 70,

B onHoM M3 CAeAVIOLWHX HOMEpPOB
AypHaaa Mbl TAyGHe MO3HAKOMHMCA C
MaTeMaTHKOH BoawelHoro Kybuka. 3T1o
MO3BOJIHT HaM MOJHOCTHIO 060CHOBATH
NpUHBedeHHbI BbIlIE AATOPHTM H pac-
CKa3aTh 0 PEKOPAHO KOPOTKOM (N0 HMe-
IoWeMcA JAHHBIM) aNrOpHTME — Ha
52 xogxa.

Emé npo kybuk Pybuka (cxembl cOOpKH, YCTPOWUCTBO):
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