PYBUKA

NMomMecTMB B XypHane HeCcKONbKO MecsileB Ha3ag noapoGHyl cTaTbi O
Ky6uke Pybuka, Mbl He npeanonaranu 6onee Bo3BpawaTbCs K 3TOW Te-
Me. Ho Hawwm nnaHbl Hapywun monogon martematuk Hukonain Hukonaesuu
MUXAUINEHKO. OH npuwen Kk Ham B pedakuuMio U NpoaeMOHCTpUpoBarn
OpUrMHanbHbIA CNOCO6 peLleHUsi rosIOBOJIOMKU, He Tpebytowmun Hu dopmyn,

HU CJTOXHbIX PUCYHKOB.

Mpexpae 4eM NO3HAKOMUTLCHA C anropuTMOM, COBETyeM Bam nepevuTaTtb
B cTtaTbe «Bcem kybukam ky6uk» («HOT» Ne 7 3a 1982 rog) rnaBy, koTo-
pas Ha3sbiBaeTcs «Kaxaomy Ky6uMKy cBoe MecTo».

OcBeXunu B NamMsTM OCHOBbI «Ky6onorum»? Toraa Bo3bMUTE KyOuk B

pyku, 1 Havyanu!

[pexxne Bcero AOrOBOPUMCS: JUIS
OIIPEIEIEHHOCTH KyOMKaMu Mbl Oy-
eM Ha3plBaTh JIMIIb MaJeHBKHE
KyOWKH, W3 KOTOPBIX COCTOHUT TOJIO-
BOJIOMKa, a caM KyOumk PyOmka —
KyOOoM.

[peamonoxuM, 9TO TMapsl NPOTH-
BOIOJIOKHBIX CTOPOH Ky0a WMEIOT
Takpe IBeTa: Oemas — okenTas,
KpacHasi — OpamXeBas, 3eJeHas —
cuHss. VIMEHHO TakoBBI IBETa CTO-
poH Ky0a (haOpHIHOrO M3rOTOBIIE-
oy, Ho ecnm Bam xy0 mmeer npy-
THe I[BETa, 3TO POBHO HUYETO HE Me-
HSeT. SICHO, 9TO BCe CTOPOHBI KyOa
paBHOmnpaBHBl. OpHaKo, YTOOBI BCE
MBI MOTJHM pPaboTaTh MapalIenbHo,
aBaiiTe YCIOBHO CUMTATh OEJyro
CTOpPOHY Ky0a HIDKHEH, a BEpXHHH
(>xenTeIil) OOpTOBOH CITOH KYyOMKOB
HazoBeM  OopmaropoMm.  OcraibHBIE
CTOpOHBEI Kyba OyneM B nambHEHIeM
Ha3bIBaTh OOKOBBIMH. lIMEHHO cToO-
POHBI, TIOTOMY YTO CJOBO «TPaHb»
OyzeM OTHOCHTH TOJNBKO K KyOHWKam.
OnpenenyuBIINCE C TEPMHHOJIOTHEH,
MPUCTYNIMM K PEIICHHIO TOJOBO-
JIOMKH.

Bhauane ycraHOBHMM Ha CBOM Me-
CTa W COPHUCHTHpPYEM MPaBHIBHO
OOpTOBBIE KyOWKH HIDKHEH CTOpPOHEL
VIHBIMH CITOBaMH, MbI BBIKIIaIbIBAEM
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Ha HIDKHEH cTopoHe Oemblii Kpect,
GOpPTOBBIC KYOMKH KOTOPOTO JOJIKHBI
OBITh COLIBETHBI HE TOJBKO HIDKHEH
CTOpOHE KyOa, HO ¥ OOKOBBIM CTOpO-
HaM — CHHEH, OpaH)XeBOH, 3eJeHON
1 KpacHOH. J[oOWTBCS 3TOrO HECIOX-
HO. BrBomure 0OO0KOBO  KYOWK,
nMeronmi Genmyro rpaHb, Ha Ooprop
Oenoll TpaHBIO BBEpX. 3areM, Bpa-
masi OOpAIOp, COBMECTHTE €ro o
1BeTy ¢ OOKOBOH CTOpPOHOM Kyba M
noBepaute ee Ha 180°. Ilpm sTOM,
9TOOBl HE pa3pymarh yxKe coOpaH-
HBIC JJIEMEHTBI OEJIOro Kpecra, MOBO-
paumBaiiTe MO Mepe HeOOXOAMMOCTH
HIDKHIOIO CTOpOHY Ky0a, He 3a0bIBast
KaX/Ipli pa3 BoO3Bpalath e¢ B
MPEKHEE TTON0KEHHUE.

Ilepexomum K yCTaHOBKE YIJo-
BEIX KyOMKOB HIDKHero ciost. Ilo-
CMOTPHTE, YTO MOIYYHUTCS, €CIH IIO-
BEpHYTh OAIHY M3 OOKOBBIX CTOPOH
Ha 90° 3areM moBpamars OOpPIIOp
U BEpHYTh OOKOBYIO CTOPOHY Ha3zal.
PesynapraroM OyfeT 3aMeHa pPOBHO
OJJHOTO YIJIOBOTO KyOWKa Ha HIK-
Hell rpanu. McnomesyliTe 3TO0 Ha-
omonenne. HaszoBem yrioBoil KyOmk
MOJI'OTOBJICHHBIM, €CIIH OH HAaXOJHT-
csi Ha Oopmope W UMeeT Oenyro
rpaHb, PACIONOKEHHYI0 Ha OOKOBOIf
cTopone Kyo6a. Haiinure mst moaro-



TOBJICHHOIO KyOMKa €ro THe3I0 Ha
HIDKHEH CTOpPOHE, IyCThb B HEM CH-
mut kyomk A. IloBepHute omHy H3
IByX OOKOBBIX CTOpOH, COJIepKa-
omx A (crmemyer cooOpasuTh, Ka-
KyI0), TEM CaMbIM BbI IepeBereTe A
Ha Oopmop. [anee, Bpamas OGop-
IIIOp, 3aMEHHTE A MOATOTOBJIEHHBIM
KyOMKOM ¥ BepHHTE OOKOBYIO CTO-
pony Ha wMecro. IloaroroBieHHBIN
KyOMK Tomajx b cBOe THe3/o. 3ame-
YaHWe: Mepe] TeM Kak Bpamarb 0o-
KOBYIO CTOPOHY, MOXET OBITh, cIle-
IyeT TOBEpHYTh OOpIIop, YTOOBI
MOJrOTOBJICHHBIH KYOWK HE JIMILIHI-
Cs CBOETO 3BaHMSI.

Korma na Gopmrope He ocTaHeTCst
MOJI'OTOBJICHHBIX KYOHKOB, MPHICTCS
UX «IOATOTOBUTHY. JTO BCEraa BO3-
MOXXHO, €CJIM HIDKHHU CIIOH coOpaH
He 1o KoHma. [Ipmem ToT ’ke: GOKo-
Bas CTOpOHa, OOpjrop, OOKoBas 00-
patHo. IlpuueM BHayane HUKHIOK
CTOPOHY IOBEPHUTE TaK. YTOOBI TOT
ee YIIOBOM KyOWK, KOTOPBIH yHmeT
Ha Oopmiop, IIEHHOCTH He TNpen-
CTaBIISIL.

INocnenuuii yriaoBoil KyOWK HIIK-
HEll CTOPOHBI JOCTPaWBaTh TIOKA HE
obs3arensHO. Bce paBHO Kkpacory
TIpUZIETCS HAPYIIHTh. OTOT KyOWK
Oy/leT CIYKUTh TIepeBaoyHON Oa-
30/ Ha TOCIEYIONUX 3Tarax cOop-
k. HazoBewm ero xepTBOi.

Tenepb Mbl OyleM yCTaHaBIIHBAaTh
OOpTOBBIE KYOWKH CpEIHETO CIIOSl.
PaGorsr 3mece Hemuoro. Ha »sror
pa3 Mbl Ha30BEM IOArOTOBJICHHBIMH
Te OOpTOBEIE KyOWKM Oopiropa, Ko-
TOpBIC HE HMMEIOT JKENTOW TPaHd H,
CIICIOBATEIBHO, JODKHBI OBITH  Tie-
pemeniensl B cpeanuil cnoit. Ilpen-
MOJIOKKM, YTO BHJMMBIC T'PaHH IOJ-
TOTOBJICHHOTO KYOMKa MMEHOT CHHHI
U KpacHbld IBeTa, NPUYEM CUHHI
cBepxy. B oaToM ciydae kpacHyro
CTOpOHY KyOa Ha3bIBaeM COOTBET-

CTBYIOIIEH, a CHHIOHO — JIOTOJIHH-
TenbHOH. IlomroroBneHHEBIH  KyOMK
JIOJDKEH BCTaTh MEXAy COOTBET-

CTBYIOIICH W JIOMOJIHUTEILHONH OOKO-
BEIMH cTOpoHaMu Kyba. Kak storo
nobutecst?  [loBoporom  Gopiropa
CTaBUM TIOJTOTOBJICHHBIH KyOWMK Ha
JIOTIOJTHUTENIEHYIO CTOPOHY KyOa. 3a-
TeM, Bpamasi OeIyro CTOpOHY, Ky0a,

MOMEIIaeM EpTBY B Yrol MeXITy
COOTBETCTBYIOIIEH W JOTIOTHUTENb-
HOW cropoHamu. Bpamaem coorBet-
CTBYIOIIYIO CTOPOHY, BBIBOIS JKEpT-
By Ha Oopmiop. [loBopaunBaem Gop-
IIIOp, BBIBOAS ITIOATOTOBJIEHHBIA KY-
OMK KpacHOM TpaHBIO Ha COOTBET-
CTBYIOIIYIO- CTOPOHY, M JaeM IIo-
clieqiHe OOpaTHBIM XO7, BOCCTaHAaB-
JUBas TPEXKHUH OENbIi  TOPSIOK.
[MoproroBneHHbI KyOWK Tmoman B
CBOE THE3JI0, a MECTO J>KepTBHI 3a-
HST KakoM-TO JIpyroil KyOmk —
ITyCTh 3TO BAaC HE CMYIIAeT.

Ecnm monroroBneHHbIe KyOWKH Ha
Ooparope HCYepmarTcs OO0  TOro,
KaK cpemHHd cioll Oyner coOpaH,
BEI TIOZIBEIIETE JKEPTBY IO HeTpa-
BWJIBHO  YCTaHOBJIEHHBIH  KyOWK
CpefHero ciosi M ITOBOPOTOM OOKO-
BOM CTOPOHBI Ky0a, coxepKareit
9TOT - KyOWK, (TIOATOTOBHUTE) €To.
Ilocie moBopora Oopmaropa naiite
OOKOBOI CTOpOHE OOpaTHBIH XOfI.
Urak, cpemmmii cnoil coOpaH Toi-
HOCTBIO, @ BHHU3Y HEBEPHO YCTAaHOB-
JIeH JINIIb OJJUH KYOHK — JKepTBa.

Ecnim BB eme He coriacoBaid
I[BeTa KyOWKOB CPEIHET0 W HIDKHE-
TO CJIOEB, TO CHAENaiTe 3TO, IOBEp-
HyB Oenylo cropoHy Kyba. Bepuure
BHHU3 C Oopmiopa MOCIeTHHI KyOHK
. HIDKHETO CIIoS — CJeJlaliTe 3TO Ta-
KAM e o00pa3oM, KaK paHee BBl
yCTaHABIMBAIH YIJIOBEIE KyOWKH Oe-
Joi croponsl. K HecwacTsro, mnpu
9TOM B CpeOHeM CcJoe OyIeT «<ac-
Top4yeH» KyOWK, pacHoiaraBIIniics
HaJ THe3IOM KepTBl. cnpaBum
910. Bo3pmuTe KyO B pyKH, UYTOOBI
HEBEpHBI KYOMK CpEeIHEro ciosi Ha-
XoAmics 1Mo mpaByro pyky. Ilosep-
HUTE OOpIIOp TaK, YTOOBI HYKHBIN
BaM 0OpTOBOH KYyOMK Ha BepxXHeH
CTOpOHE YCTaHOBHWJICS ciieBa. bemas
CTOpOHa Ky0a, Kak OOBIYHO, BHH3Y.
BemonauTe cremyromyo KoMOMHA-
IO TTIOBOpPOTOB Ha 90°: mpaBast cro-
pPOHA IO YAacOBOH CTpENKe, BEpPXHSS
MPOTHB YacOBOH, TIpaBasi TIPOTHB,
BEpXHSST CHOBAa TIPOTUB, MEPEIHST
CTOpOHAa TIPOTHB YacOBOH, BEPXHSA
10 YacOBOH ¥, HAKOHEI, IepeIHsst
o vacosoil. (Mmeercs B Bumy Tod-
Ka 3peHHs HaOIIofaTelns, BHUIIIETO
Ka)XXIyI0 CTOPOHY HETOCPEICTBEHHO,
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a He CckBO3b Ky0.) CyTb 3TOH KOM-
OMHAIMM COCTOMT B TOM, 4YTO BBHI
BBIBOJMTE HIDKHUN IIpaBblil mnepen-
HUA KyOMK Ha Oopmiop, a 3areM
BO3BpallaeTe €ro Ha MeCTO IPYruM
myreM. B pesynaprare  HeBepHBIH
OOpTOBOI KYOWK CpETHEro CIIos 3a-
MEHSIETCS BEPHBIM. MOXET CIIydUTb-
csl, 9TO TOCTEeqHUHA OOpTOBOM KyOMK
CpEeHETO CIIOSI CSIET B CBOEM THE3-
ne 3agom Harepexa. C oTuM moka
CMHpPUTECh, HO B OCTQJIBHOM, €CIH
BBl HUTJE HE OIIMOJINCH, JBa HIXK-
HUX CJI0os Ky0a MODKHBI OBITH CO-
OpaHbl BepHO. BrImonHena Oonblas
gacTh pabotsl. Ho... camast merkast.

Kax pBuratecst pmanmblime, dYTOOBI
He pa3pymuth cobpanHoe? Benp
HY)XHO TOROOpaTh KOMOWHAINH TO-
BOPOTOB, . KOTOPBIE 3aTparuBaiy Obl
MHHUMAJIBHOE YHCIO0 KYyOHWKOB, K TO-
My K€ «CABHHYTOE» IOJDKHO JIETKO
Bo3Bpamiatecsi Ha Mecro. Kakosa
MpocTedasl U3 BO3MOXHBIX I10700-
HbIX KoMOmHarmii? [IpencraBere, 4TO
Ky0 CMOTpPHT Ha Bac OOKOBBIM peO-
poM. MEICIICHHO MOBEpPHUTE MO Yaco-
BOH CTpenKe JIeBYI0 OOKOBYIO CTOPO-
Hy KyOa, 3aTeM TIIpaByl0 TOXeE II0
YacoBOM, Janee BEPHHUTE JIEBYIO CTO-
POHY Ha MECTO M HAKOHEI[ BEpHHTE
[MpaByro. HazoBem 5Ty omepanuio
IIPOCTOM 3MEHMKOM.

Kakne kyOMky m Kak nepemertaer
mpocrast  3MeHka? OTO HENpocTOH
Borpoc. A BOT orBer. I'He3ma mepe-
MEIIEHHBIX KYOMKOB  HAIlOMHUHAIOT
PaCIpsIMIICHHYIO  TIPOCTPAHCTBEHHYIO
naTHHCKYr0 OykBy Z (puc. 1). Cron-
OMK W3 KYOMKOB, MPHHAIEKAIINX
o0erM BpalllaeMbIM CTOPOHAM Kyo0a,
o0pa3yeT CpemHIOI JIMHHIO 3TOH
OykBBl. BEI MOXeTe yOemuThCs, 9TO
mpocrasi 3MeHKa MEHSeT MeCTaMH
YIJIOBBIE KYOMKH BepXHEH M HIDKHEH
nepexiagrH. A ¢ TpeMs OOpTOBBIMHU
KyOMKaMH ITPOHUCXOIUT IMKJIMIECcKast
nepectaHoBka.  bopToBoil  KyOHMK
BepXHEH INepeKIainHbl NepexoanT Ha
CPEeIHIOI JIMHUIO, OOpTOBOH KyOWK
CpeqHell NHMHUKA IepeMeliaeTcs Ha
HIDKHIOIO TIEPEeKIANHy, a HIDKHUN
0OpTOBOH KyOHK MEPEXOANT HABEPX.

Ecnm Obl cHauanma MBI TOBEpPHYIH
Te JXe OOKOBBIE CTOPOHBI MPOTHB
YaCOBOH CTPEJIKH, a TOTOM IO Jaco-
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BOH, TO THe3[a IepeMeIlaeMbIX Ky-
OMKOB PpACIIONIOKIINCh OBl B BHIE
Takoi ke OyKBBI Z, HO 3epKaJbHO
oOpameHHOH (HIWKHSSI TepeKIIainHa
Obuta Obl cneBa). [lome3no 3amo-
MHHTB, 9TO B OOOHMX CIydasx MeHee
3HAUMTENFHO TepeMemaercs OopTo-
BOH KyOWK TOH CTOpOHBI Kyba, C KO-
TOpOH HauMHAeTcs IpocTas 3Mel-
Ka. OTO W €CTh MpaBWIO, MO KOTO-
pOMY OHa Ha4YMHAETCS.

TpoliHas 3Melika — 3TO TPHKIBI
NOBTOpPEeHHass 1mpocTas. Ilpu aroi
KOMOMHaIK OOpTOBBIE KYyOMKH OYK-
BBl 7 BO3BpAIAIOTCS B CBOM THE3-
na, a yrioBele HeT. TpoiiHas 3Mei-
Ka TpefHa3HaueHa Ul IepecTaHOB-
KA JBYX KyOHKOB, JIe)KaIlMX Ha Of-
HOM pebpe Kyba: OHa MEHSET Me-
CTaMH TIONIAPHO YTJIOBBIE KYOHKH
BEpXHEl U HIKHEH IepexiIajuH
OykBel Z. Kak HaumHaTh TpPOHHYIO
3Meiiky? 3mech TpaBWIO  TaKoe:
ecmn OykBa Z, Ha TIepeKIagnHax
KOTOPOH JIe)KaT IepecTaBisieMble YT-
JIOBBIE KyOWKHM, HE 3epKaJbHO oOpa-
IIeHHasi, TO BpamaeM obOe OOKOBEIE
CTOPOHBI IO YacOBOW CTpenke (Bce
paBHO, C KakOM CTOPOHBI Ha4H-
HaTh), a eciiu OykBa Z 3EpKaIBHO
oOpareHHas, To IPOTHB YaCOBOM.

Ho BepHemcs k cOopke KyoOa.
BcrmoMHEM: HaMm OCTayoch YIopsiao-
guTh KyOmkm Oopmropa. ITocagmm B
CBOM THE3/1a BHadajie OOpPTOBBIE Ky-
oukn. Ho kak He 3aTpoHYTh HWMX-
HUH U CpeqHMH CJIOW, €CM MpocTas
3Meiika TpeOyeT paboTEI B JABYX
iockocTax? EcTe npes: mMoBepHYTH
Ha 90° omHy OOKOBYIO CTOPOHY KY-
0a ¥ TOT psig KyOMKOB, KOTOPBIi
nepeiizer ¢ Oopmropa Ha OOKOBOE
pedpo, WCHoNB30BaTh B KadyecTBE
HIDKHEH TepersainHel  OyKBEI Z,
IIBa JPYTHX DSJIEMEHTa KOTOPOH pac-
nooxxeHsl Ha Oopmrope. [locnme BbI-
MOJHEHUsI MPOCTOM 3MEMKU HYXHO
BEPHYTH CMEIICHHYI0 OOKOBYIO CTO-
poHy Ha wmecro. He Oolitecs 3a-
OBITh, KaKyl0 MMEHHO CTOPOHY HYX-
HO BEpHYTh: OpHEHTHUPYHTECh Ha
OembIii MOPSOK HIKHEH CTOPOHBI
Ky0a, OH JODKEH BOCCTAQHOBHTHCS.
OTOT TpHeM MO3BOJISIET IMPOU3BECTH
IUKIIMYECKYI0 TIePEeCTaHOBKY JIFO00#
TPONKH OOPTOBBIX KyOMKOB 13 OOp-



mope (OOMH W3 HHUX JIOIDKEH Jie-
KaTh HAa IOBOPAYMBAEMOH OOKOBOM
CTOpPOHE).

Tenepb Bbl MOXETE PacCTaBHUTh
mo mecram OOpPTOBBIE KyOWKH OOp-
JIopa {Ha yIJIOBBIE TIOKa HE o0pa-
maeM BHUMaHus). [loBopaunBaem
GopIrop Tak, 4YTOOBI TOJNBKO OIHMH
OOpTOBOH KyOWK ITOIajl B CBOE THE3-
no. Torma ocranbHBIE MOTPEOYIOT
LUKITHYCCKON TEPeCTaHOBKH, YTO |
nemaem. Ecnm ke oOkasbIBaeTcs, 4TO
Ha Oop/rope, Kak HH KPYyTH €ro, cpa-
3y JBa KyOWKa OKa3bIBAIOTCS B CBO-
UX THe3JaX, JelacM [UKIHYECKYI
TIePECTaHOBKY JIIOOBIX TpeX OOPTOBBIX
KyOMKOB, a Jajee KaK OIHCaHO
BBIIIIC.

Teneps HYXHO clesaTh OOpPTOBBIC
KyOUKH COLBETHBIMH IICHTPAIBHBIM,
WHBIMH CJIOBAMH, NPABHIBHO COPHEH-
THpPOBaTh MX. Bpaimas Kky0, ycTaHo-
BUTE  IIEPEBOpAYMBAaCMbIii  KyOWK
cnpaBa. [loBepHuTe mpaByro OOKO-
Byl0 cTropoHy Ha 90° mo wyacoBoit
CTpesiKe, 3aTeM, B3SIBIIUCH OIHOMN
pyKoit 3a Oopmrop, Opyroil MOBEpHH-
T€ HIWKHUU U CPEJHUM CIOU BMECTE
Ha 90° mo 4YacoBoW cTpenke (eciau
CMOTPETh CHH3Y) MU TYT K€ BEPHHTE
HWKHUHA cJioil oOpaTtHO. DTy omepa-
L0 HY)KHO MpOJENaTh 4YeThIpe pa-
3a. B pesynpraTe HyXKHBIH HaM Ky-
OuK Ha OopIrope MepeBepHEeTCs, HO U
B CPEIHEM CJIoe TpH OOPTOBBIX KyOH-
ka Toxe. He moBopaunBas Ky0, mo-
BepHHUTE OOpIIOp Tak, 4TOOBI CrIpaBa
oKazaicsi Jpyro OOpTOBOH KyOWK,
npeHa3HAuYeHHBIH K TepeBOpavynBa-

HHIO. BbI 3HaeTe, 4To NenaTh aib-
we. TIpy MOBTOPHOM IepeBOpavHBa-
HHM BOCCTAaHABJIMBACTCS MOPSIOK B
HIDKHEM M CPE/THEM CIIOsIX Kyoa.

CHOBa BCIIOMHHM O «paBHOIpa-
BHM» BCEX CTOpPOH Kyba. Xorsi B
mpenpIaymeM absare  (urypupoBan
Ooprop, (akTUUecKku Oblila OMMCaHa
npoleypa MepeBOpaYHBaHUS B CBO-
MX THE3/aX Mapbl OOPTOBBIX KYOHKOB
mo00i CTOpPOHBI Kyba {I10CTaTOYHO
MOBEpHYTh Ky0 OTOH  CTOpOHOH
BBepx). Tak 4YTO ecnu B CpeaHeM
cloe ofuH KyOMK paHee OBLT ycTa-
HOBJICH HETPAaBHIBHO, Ceiidac BbI B
COCTOSIHUM YCTPaHHTh 3TOT HEIOCTa-
tTok. He Ooiirech cHTyalu, mpH KO-
TOPO BO BCEM KyO€ TOJIBKO OJWH
GOpTOBOII KyOMK OpHEHTHpPOBAaH He-
BEpHO: OHAa HEBO3MOXKHA. [IpuMeHss
OIMCAHHYI0 KOMOWHAIIMIO TTOBOPOTOB,
BBl HEIPEMEHHO J100bETECh MPaBHIIb-
Nnoil OPHUEHTHUPOBKH BCEX OOPTOBBIX
KyOHMKOB KyOa.

IToBepuuTe OOpPAIOp, COTJIACOBaB
[BeTa OOKOBBIX CTOPOH C IBETAMH
OopTOBBIX KyOHMKOB Oopmiopa. C HE-
MH TOKOHYEHO. 3aiiMeMCs OCTaBIIH-
MHCSI YETHIPbMSI YIJIOBBIMH KyOH-
KaMH.

XopoIo, ecid OHHM PaclaaroTcs
Ha JBE Mapel, TpeOyoIIHe mHepecra-
HOBKH. Toraa Bbl MOBopa4nBaere 0o-
KOBYIO CTOPOHY, COICPIXKAaIlyl Mapy
MePECTaBIsIEMbIX  KyOUKOB, TpHUMe-
HACTE TPOWHYIO 3MEHKy, BO3Bpallac-
Te OOKOBYIO CTOPOHY Ha MECTO, H
BCEe KyOUKH OKa3bIBAIOTCS B HYXKHBIX
rHes3zax. Ecim ke mapbl nepecras-
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JSeMBIX KYOMKOB JIeaT KpecT-Ha-
KpecT, TO BHaJaje IOCIe ITOBOPOTa
TIPOM3BONEHON  OOKOBOH ~ CTOpPOHBI
HY)KHO eIlle NOBEpHYTh OeNylo CTo-
poHy kyba Ha 180°, uro mpuBener
TIepecTaBIIsieMbIe YIJIOBBIE KYOHKH B
TIOJIOXKEHNEe, TPHUTORHOE ISl TPOH-
HOU 3MeMKH.

Korma xe pa3Omenms Ha 1aBe ma-
PBI HE TPOHCXOAWT, 3TO 3HAUYWT, YTO
OIMH YTJIOBOH KyOWK yXe Ha CBO-
eM Mecre, a Jpyrue Tpu TpeOyroT
LMKJIMYECKON TMepecTaHOBKH. B 3Tom
clyyae TPOMHYIO 3MEWKy NpuaeTcs
IIPUMEHNUTH JBaxIbl. bykBa Z mep-
BOM 3MEHKM HauyMHAeTCs C YIJIOBOTO
KyOWKa, MPOTHBOIIOJIOKHOTO yXKe YC-
TaHOBJICHHOMY, Jajieeé HIET K TOMY
JIJIOBOMY, Ha MECTO KOTOpPOTO OH
JIOJDKEH TepeiTH, '3aTeM K YCTaHOB-
JICHHOMY W, HaKOHell, BHW3. Bropas
OykBa Z 3epKajlbHO CHMMETPHYHA,
OHa HAYMHAETCS C TIPOTUBOIIONIOXK-
HOTO YCTAaHOBJICHHOMY, WJET B JIpy-
TOM HalpaBJIeHUH, MPOXOIHUT Jajiee
Yyepe3 T'He3[]0 YCTAaHOBJIEHHOrO M TO-
K€ BHH3.

Bynpre BHUMaTeNbHBI, MHAYE TPH-
eTcsi HayuHaTh BCE UYyTh JIM He
cHavana. B cioydae ymaum Bce KyOm-
KA HaKoOHEIl OKaXyTCS Ha CBOHMX
MecTax M TOJIBKO HEKOTOPBIE YTIIO-
BEIE KyOWKH OoOpropa MOTyT OKa-
3aThCS HETNPAaBWIGHO OPHEHTHPOBAH-
HBIMHU.

IIpocreiimmii ciydaid, Koraa TOJb-
KO OIWH KyOMK OpPHEHTHpPOBaH IIpa-
BIWJIFHO, TOTJ]a TPU OCTAJBHBIX Tpe-
Oyror pas3Bopora Ha 120° Bce B on-
HOM HaIpaBICHWH, €CIH MBICICHHO
CMOTpETh U3 IIEHTpa Kyoa.

KomMOunHarmo, mo3BoJSIONIyro pas-
BEpHYTh B CBOMX THE3/axX TPH YIio-
BEIX KyOMKa OIJHOW CTOpOHBI, Ha30-
BeM 3Be3noil. [loBepHute KyO OOp-
JIIOpOM K cebe Tak, 4ToOBI He 3aHs-
THIA B ONEpalldu YeTBEPTHIH YIJIO-
BOH KyOMK OKa3ajcs B JIEBOM HIIX-
HeM yriay. BooOpasure, uTo B mpa-
BOM BEpXHEM YTIIy KyOa TOpHUT 3Be3-
la U TpU ee JIyda HAYT 1o pedpam
kyoa (puc. 2). Haxyonure xy0
3Be3ol k cebe. Omeparmii «3Be3man»
COCTOMT B 00pabOTKe 3BE3ITHBIX IIy-
yeil. Haunem ¢ Toro u3 Hux, 4To
TIPOXOJIUT TI0 BEpPXHEH KpoMke 6op-
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miopa. IloBopaunBaeM Goparop mpo-
THB YaCOBOW CTPENIKH, IPH 3TOM Ky-
OMKH TEpeMeIIaTcs MO0 Jydy OT
3Be3/Ibl. 3aTe€M TIOBOpAuMBacM BEPX-
HIOIO CTOPOHY MO 4YacOBOil CTpelKe,
KyOMKH HIyT OISTH OT 3Be3abl. Bo3-
BpamaeM OOpIIop ¥ BO3BpalaeM
BEPXHIOIO CTOpOHY Kyba. OmumH Iydq

o0paboTaH, TMEpexXoauM K  TOMY
Jydy, YTO TEPHEHAUKYIApEeH Oop-
JIIOpY. OO0paboTka aHaJIOrHMYHA

(BHavaJle TIPOTHB YaCOBOH CTPEIKH
TIOBOPAYMBAETCSI BEPXHSS CTOPOHA).
OO6pabateIBast KaKAbIH JIyd, TPHUTro-
BapuBaiiTe mpo ceds: «OT 3BE3bI,
OT 3BE37bl, K 3BE3/€, K 3BE3NE», —
TOr7la MEHBIIe IIaHCOB cOMThCS. Ilo-
cie 00paboTKM TpeThero Jiyda IIo-
JIOBMHA orepanuu BBITIOJTHEHA.
WnnukaTopoM ycmexa Ha 3TOM JTa-
e MOXET CIYXHTh MepeBopadnBa-
HHE B CBOMX THeE3ZaX TeX JBYX
OOpTOBBIX KyOMKOB Oopmiopa, dYTO
JeXaT Ha JIydax 3Be3dpl. [loBTOp-
HBIW 00XOM TpexX IIyded 3aBepriaeT
KoMOuHarwo. TpH YIIIOBBIX KyOMKa
Ooparopa, Jealue Ha JIydax 3Be3-
IbI, OKaXyTCs TOBEPHYTHIMH  Ha
120° B oxHoM HampaBieHud. Jlpy-
rue KyOWKW omepanmei He 3aTparu-
BaloTCcs. MBI 00XOAWIM 3BE3dy IO
JacOBOHM CTpeJike, eCIH K& M3MEHUTh
HampaBJeHHe o00Xofa, HadaB €ro C
mpaBoro pebpa Oopmaropa, TO B pe-
3yJbTAaTe YIJIOBBIC KYOHUKH OKaXYyT-
csl TIOBEPHYTHIMH Ha Te xe 120°,
HO B ApyroM HampasieHun. Hyxroe
HamnpaBlCHUE BbIOWpaTe, TJAAS Ha
3BE3HBIH YIIIOBOM KyOMK Ky0a, ero
pedpa pa3BepHYTCSI B TOM JK€ Ha-
MIpaBJIEHUH, B KAaKOM BBl Oynere 00-
XOJIIUTB, JTy9H 3BE3/bL.

Ecnmm ma Oopmrope HENpaBIIIEHO
OPHUCHTHPOBAHHBIMH OKaXyTCsl JIBa
WIA 4YeThipe KyOuka (OJHOTO OBITh
HE MOXET), TO KOMOWHAIIMIO «3BE3-
na» TPUACTCS NPUMEHHUTH JBaKIbL.
Ber yxx camm coobpasure kak. Ecim
y Bac XBaTWJIO TEpPHEHHS OCHIUTH
CTaTbI0 710 KOHI[A, 3HAYMT, BBI
yXKe BIOJNHE KBaJU(PUIMPOBAHHBIN
«KyboIOT».

PucyHku A. HASAPEHKO



