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BCTYIMHUTEJIbHAA CTATBYA. ,

Bonpoc o npaBke CTBOJOB, HMMEIOUIHA TIpoMagHoe 3HauYeHHE B py-
>)KeHHOM IIDOM3BOJCTBE, 4O CEero BPEMEHM SBJSAJCH COBEPIIEHHO He NpO-
pa6oranuniM. He Toapko Teopus npaBkM HHKeM He Oblia pa3paborTana,
HO JaXe ¥ METOJOB NpPaKTHYeCKOro obyueHHs He cymecTBoBaso. PaGora
BeJach ONBITHEIMH MacTe€paMM, IONOJHEHHE KOTODHX BeJOCE JJIHTENbHEIM,
HO OeccucTeMHBIM OOyueHHeM IIOI PYKOBOACTBOM OINLITHOTO MacTepa,
KOTOPBIA 4acTo, OyAyuYH NpexXpacHbHM [PaBIIMKOM, ABJSAJICA BecbMa I0-
CpeACTBEHHHM negarorom. Takum o6pa3cM, OAHA U3 BakHeHMIMX onepanuii
DyXeHHOro NpOU3BOACTBA, BAMSIOWAs Ha GOl PyXbs,—IpaBKa-LEIUKOM
O6bla B pyKax TIPYINBl MacTepOB IPABIIMKOB H HAaXOAM/IAaCh Kak Obl BHe
céepbl BIMSHUS TEXHHYECKOrO YIpaBJeHHs. Takoe NOJOXEHHE, KOHEYHO,
COBEpILEHHO HEHOpMAalbHO, U B HPAKTHKE KaK HAIIUX, TAK M 3aTrPAaHHYHBIX
3aBOJOB GBHIM CIy4aW, KOrja NpPAaBIIMKH CTABHIM IPOM3BOJACTBO B TSXKR-
n0€e MOJ0XEHHE, CPHIBas TaKOBOEe U Npel‘saBisds pasiuusbie TpebGOBaHMS,
KOTOpHe OOBIYHO aJMHHHCTPAUus BBIHYXJI€HAa Oblia B 3HAYUTENbHOH
creneHd BeinoaHsate. [Tostomy tpya A. JI. Ueanosa: ,[IpaBka cTBONOB®
3acayxuBaeT oco6oro BHuMaHus. Pab6oTta npojenara BecbMa 0G6CTOATENBHO,
H, YTO 0COGEHHO [[€HHO,— OHa JaeT He TOJAbKO TeOPHIO IPABKH, HO U PaKTHYe-
CKHE YKa3aHHf, a TaKXKe U METOIMKy OOyueHHS. '

HeHopMaabHOCTh ¢ TEXHHUECKOH CTOPOHHl YKa3aHHOH oOmnepanuu
JaBHO yxke noOyXjaajJa TEeXHUKY HaHTH BBIXOJ M3 3TOr0 IOJOXEHHS
M MeXaHH3uPOBaTh 3Ty OMNEpalHi0, HO TOJbKO B HEJaBHEM CPaBHHTENBHO
BpeMeHH 3Ty 3ajJady yJaaloCch, NOBHAHMMOMY, pa3peluTb npodeccopy
Mapkycy cBoMM onTHueckuMm upubopoM. OaHaxo, oCTaeTcs enie BONPOC
06 ycmemHOCTH pabGoT B CMBICJAe BHIXOZA C M[pUOOpa; KpOME TOTO,
npubop CTOUT AOBOJBHO noporo. [TosTomy, ecau 3aBoasl H H36aBATCA
OT rJa3oMepHOH MpaBKH, UYTO BO BCAKOM c/ayuae OyIeT HE Tak-TO CKOpO,
TO B NOJKOBHIX ¥ BOHCKOBBIX MacCTEPCKHUX PYUHOH MpaBKe CYXIEHO elle
CYIECTBOBATh MHOTO JeT, M, CJAeroBaTenbHo, paGorta A. JI. VBanosa,
OCBeInammas B 3HAYUTEIbHOH CTENeHH 3Ty TeMHYIO ONepauuio, HMeer
BecbMa (OJbiO€ 3HaUGHHE M MOXET OBITh PEKOMEHJOBaHa BO BCE OpY-
JKCHHBIE MACTepPCKHE [0 MOJKOBOH BKIIOYHTENLHO.

Boennvii unscenep-mezxnoaor b, 11, Ranescrudd,



BBEJEHHE.

[Tpexne ueM nmepedTH K paccMOTPEHHMIO BONpPOCa, OGYCHOBJICHHOTO
HacTosmie#t TeMo#, HeOOXOZMMO CKasarb, 4YTO YyKkasaHzass o6JacTb He
HMeeT HHMKaKoi TeopeTHuecKOH pa3paboTKM M, COCTaBisii MpeAMeT MpaK-
TUYECKOTO 3HAKOMCTBAa C HEK [PaBIIMKOB-MAacTepOB, ABJIAETCH Kak-Obl
NIPOM3BOACTBEHHBIM CEKpeTOoM. Baiecte ¢ TemM Bce 3TH MacTepa-nmpaB-
INMKH, PEeKPAacHO BHIIOJHSS HA JeJe caMble CJOXHBIE 3aJayM, JaThb TOY-
HOe TeopeTHueckoe oO6‘dcHeHHe BCeM HaOJIOJEHHBIM M HAGJIOLaeMBIM
SIBJIEHHSM B KaHajax /UIMHHBIX HHUJAMHADOB (CTBOJOB), NPH YCJOBKSX Ha-
pyLleHHsl HX I[DPaBUIBHOCTH, He MOryT. [Ipuuura Kpoercs, KOHEUHO,
B OTCYTCTBHM OOpa30BaHUa Yy 3THX CHEUHAIUCTOB—C OJHOH CTOPOHBI,
U IIUPOKOH TEOPEeTHUECKOH pa3pabOTKH YKa3aHHOTO BONpoca—cC xpyrof.
[TpenpcraBass xe CBOEro poja ,CeKpeT“, paboTa 3Ta NPOU3BOIKTCS TOJBKO
TEMH MacTepaMi, KOTOphHE H3y4Yaad MpaBKy OECCUCTEMHO [OJr0oe BpeMs;
BCAKas )K€ YCKODEeHHas MOArOTOBKAa MPAaBILUKOB HE MOeT OBITh IIPO-
H3BEJEeHA 34 OTCYTCTBHEM TEODETHYECKOH OCHOBHI, Morymed Haiitu GoJaee
CKOpBIe METOABL. A 3TO MNOC/NEAHEE COCTaBJseT ONAacHbI MOMEHT
NpOU3BOJACTBA pyXeH B cHAy Jaxe €CTeCTBEHHOH YOBIIM yKa3aHHBIX
cnepuanuctos. OTCIOMa MOHSATHO OyAeT CTPEMJEHHE MOE K TOMY, UYTOOHI,
N0 Mepe BO3MOXHOCTH, OG'CHMTb T€ $IBJEHHf, KOTOpBIE MPOKCXOIAT
B MOJBIX LHJHHApDAaX NPU U3MEHEHUSX HUX INPSIMHU3HEL

bBeps 3a ocHOBY NpOM3BOACTBEHHO-TeOperHueckui 3sddexr, p0mKeH
CKa3aTh 3apaHee, YTO MOHM OG‘sCHeHHMA OYAyT HMeTb BCE TO, YTO TOJABKO
He06X0JUMO OHIIO BEIACHHTL H IOCTAaBUTH B ONPELEAEHHYIO CHCTEMY AJs
o6GneryeHus M3ydeHHs STOTO HOBOTO, C TOYKH 3DEHHS TEODHH, BONpOCa.

[TosToMy MeTOZ MpPaKTHYECKOIO SKCIEPHMEHTA, KaK HaHboJee GJNU3KHUM
I8 OCYUIECTBJEHHS YyKa3aHHOH 3ajaud, CONYTCTBOBAaJ BCE BpeMs MOH
HCCJIe10BaHUS.

Muoroo6pasyue BHIOB TeHell NpPH Pas3iMYHOrO POJAA H3rH6AaX CTBOJOB
HACTOJBKO BEJHKO, YTO HMCC/IEJAO0BaHHMA M (PMKCAlUid HX B PUCYHKax CO-
CTaBUIK-GB OGIIMPHHE MaTepual, KOTOPHA MOT GH 3aCJOHMTH COGO0I0
CHCTEMY XapaKTepHBIX MPHUMEPOB, U3 KOTODHIX U BEHITEKAIOT BCE CJOXHEIE
cayuau. [TosToMy MHOK0 B3sTH Hambosiee HacTO BCTpPEYAKOLIMECs CJAy4YaH
HapylIeHHs INpPIMM3HH, CHadaja MO OTAEJBHOCTH, a 3aTeM—B COBO-
KYITHOCTH.

[Tonaraio, yTO 3THX NpHUMEpPOB GYyJET BIOJHE IOCTATOYHO JAJs M0APOG-
HOrO O3HAKOMJIEHHMS C TEOpHEeH M NPaAKTHKOH BHINPAMJEHHS CTBOJOB IS
obyuyalomiuxcd, a TaK-XKe U AJd JUI ajJMHHUCTDPAaTHBHOIO NEPCOHAN3, IO
JOJry CayxObl HaGMIOJAIOMUX 3a NMPOU3BOACTBOM YKa3aHHOH paGOTHL.
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Bmecre ¢ TéM cuMT4I0, uTO pa3paboTaHHBIA MHOI0 BONPOC OMpEaéie-
Husl MOTHYTOCTEH M MPABKH CTBOJIOB MOCIYXHT [HEOOXOZMMEIM NOcOGHEM
U LN OpYXeHWHBIX MacTePCKUX BOHCKOBHX dacTed, M apTHIIepUHCKHUX
CKJanoB, HAllOMHHMB CIELHANHCTAM-IIDAKTHKAM O TEODETHYECKOH OCHOBE
yKa3aHHOH paboTHI.

SIBasisice nuoHepOM TeopeTHYeCKOH pa3pabOTKH 3TOro ,JpeBHEro“
MPaKTUYECKOTO NpHemMa paGoTH 110 BHINPSIMJEHHIO IOTHYTOCTEH B CTBOJAX,
CYHTAI0 HECOMHEHHBIM (PaKTOM, YTO HACTOSIIHMH TPYJ, KaK BCSKOE HOBOE
M IepBOoe OCBEIEHHE BONPOCOB I[POM3BOJACTBEHHOH IMPaKTHKH, HMeEET
cBou HemocratkM. [loatomy 6yny BecbMa UpPH3HATENEH 3a TE€ IOJE3HBIE
YKa3aHHd, KOTOPHE OYIyT AaHH CHENHATHCTAMH 3TOTO Jena JIJs pacliupe-
HHfl HM3/]0XEHHOTO B HEM MarepHana H YCTPaHEHH MOTYIIMX OKa3aThCs
HENpPaBUJABHOCTEH. .

boapmuM 3aTpyAHEeHHEM SBUJACh 3apHCOBKA BHYTPEHHUX TeHEH
KAaHaJOB CTBOJIOB, K KOTOPHIM He00X0AUMO GHIO MpeX‘saBUTh, HIs GoJbIeR
HaTJIgJIHOCTH H COOTBETCTBUSL HeHCTBHTENBHOCTH, (POTOrpaQHuecKyr TOY-
HocTh, [IpHHMMas BO BHHMaHHE 3Ty TPYIHOCTb, BCe-Xe HEOOXOIMMO MpH-
3HaTh, YTO PHCYHKH CJHEJaHH, €CIM He B JOCTAaTOYHO IIE€PCIEKTHBHOM
BHJE, TO IPaBAONOILOOGHO.

Vxasansas pabGoTa BHIIIOJHEHA [0 MOHUM 3apHCOBKaM H 3CKH3aM.

TSvna
HexaGpb 1925 ropa
A. Hsanos.
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TEOPHSA W NPAKTHKA BBLIIPAMAEHHA NMOTHYTOCTEH
B CTBOAAX IO TEHSIM.

1). 06mee nomarme 0 Temu HAa HAPYKHBIX WOBEPXHOCTHX MAOCKHX
B KPYrABIX TEA.

Han6onee yno6Hoit ¢opmoii HabaioleHHs HAA TEHSIMH HA HAPYKHBIX
MIOBEPXHOCTAX MOMKHO CUMTATh METALIHYECKYIO MoJOCY (MHEHKY) C OTLIMIH-
(OBaHHBHIMH IIRPOKAMH OOKOBBIMH CTOPOHAMH, MJIMHOK OKOJIO 75 CM.
Ecan nunefixa 6yner cOBepIIEHHO IpsMas, TO Ha ee [MOBEPXHOCTH HE Gy-
IeT 3aMeTHO HMKAaKOH BOJHOOOpa3HOH MIDHI CBeTAa M TeHEH MNPH yCAOBHHE
paccMaTpUBaHHUs Ha YPOBHE [J1a3a B TOPH30HTANbHOM IIOJ0XKEHHY, HANPaBJIAs
K HCTOYHHKY CBeTa—X OKHY.

Ilpu He3nauuTeNbHOM HM3MEHEHHH FOPDH3OHTAJNbHOCTH IIOJIOXKEHHS JIH-
HEHKH, NpH TOIZHATHU MepelHEero KOHIA, Ha HOBEPXHOCTH NOCAeRHEH OTpa-
3UTCA TEeHb lepenJera paMbl B BHUIE POBHOH IOJOCHL MO BCeH JHHE.

Ecnu u30THYTH JMHEHKY Ha YeTBEPTH e€e ILJAMHH HeGOoJbIIHM, HO
KPYThiM, 6e3 mepesoMOB, JIOTOM, W [OIBEPIHYTH HCCAELOBAaHHIO HA OTpa-
JKEHHE TEHH, TO HalieMy Ivia3y NpeNCTaBUTCA Takas KapTHHa. B manpa-
BJAEHHH BEPIUMHH u3ruba kBepxy (puc. 1) nydy 3peHHs, HanpaBIAdaCh
BjlOJIb JIHHEHKH, HABCTPeYy HMCTOUHHKY CBeTa, BCTpeyaer Oyrop, KOTODHI
OCTAHAB/IMBAET €ro, BCIENCTBHE Yero eMy IpelNCTaBHUTCS BeChb CKAaT 3TOrO
6yrpa X HeMy CBeTJIBIM (mepBas MOJOBHHA), a 33 Gyrpom (BTOpas I0JO-
BHHA CKJIOHA)—TEMHBIM NATHOM, HIYLIMM IQUTH X0 KOHIA JHHEHKH.

Puc. 1.

CnenoBatenbHo, Besikuil Gyrop Ha npeaMmerax, pacCMaTpHBAEMHX, Kax
yKa3aHo BHILIE, MOXET OHTb O6HapyXeH IJIa30M IO ero GJecKy, u NpH-
TOM Ge3 MOCPEeNCcTBAa KaKOro JMGO BCIOMOTaTENbHOrO HHCTpyMeHTa (Jan-
He#KH U mpod.). TouHOCTh OmpefeneHus BepUIMHK Oyrpa—BIIONHE LOCTA-
TOYHasd JJIl HAHCCEHHS yJxapa MNpHM pPaCNpSIMIEHHH, a HATPEHUPOBAHHBIH
B 9T0# paboTe rzas, BecpbMa YCIEIIHO CIfpaBasieTcsi ¢ 370H paboToil.

Hannune Heckonbkux GyrpoB Ha JuHeHKe MaeT KADTHHY 3aTEHEHHS

N0 4UCIy NOCTENHHMX, a MO3TOMY IJiasy MpPeXCTaBIseTcs pacCcMaTpHBaeMas
[IOBEPXHOCTb BOJHOOOpasHOM.

-
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[loBepnyB snuHelixy Ttax, uToGBH BepmiMHA Jora ObuJia HampaBleHa
KHH3Y (pHC. 2), MBI 3aMETHM, KaK [epBas [0JOBUHA ero, GJHXKHSIA K [Aasy,
6yner 3ateHena, MO0 Jydy 3peHHs OHA HEeJIOCTYNHA, a BTOpas [OJOBHHA,
yAaneHHas OT riasa, O6yaer mnpeacraBnaThbes OreCTAIEl; AaabHeRInas

4aCTh NpAMOro KoHua OyneT cjerka 3aTeHeHa, Kak 6w otnenss u3rué
KOTJOBHHE],

Puc. 2.

BcaexcrBue xe TOro, uro Jyuy 3peHud 3a KOTJIOBHHOH Ipencra-
BJISETCA Janblie NpocTop, TO o603peBaeMoe NMPOCTPAHCTBO GyAeT ropasio
GoJablue, YeM B IepBOM Cjaydae, KOrja 3TOMY Jydy IpensTCTBOBax 6yrop.
B nmepBoM cayuae, cremoBaTeNbHO, TEHEBOE MPOCTPAHCTBO COKpAIlaeT Bre-
yaTJeHHe IJasa, a BO BTOPOM—YJJIMHSET, JaBas BO3MOXHOCTbH pacCMaTpH-
BaHUS BCeH OCTaJpHOM mnepeaHed uacTH JHHEHKH, pAaclOJOXKEHHOR 3a
BHAgHHOH.

Hsmenum nonoxenue JHHEHKH M 6yzeM CMOTpPETh Ha IOBEPXHOCTb
ee, HalnpaBnsisd B OKHO M IDHUNOAHAB IMepeAHHH Kpad N0 TOro MOMEHTa,
KOrXa FOPHU3OHTAJBHBIA Nepemner paMbl GPOCUT Ha Hee TEHb. Y Ka3aHHOE
OCTOPOXHOE IOJHATHE NEepEeNHEero KOHIA JUHEeHKH 0 3aTeHEeHHd ee, yCJIO-
BMMCS Ha3blBaTb— ,IIOJBOJAKON IO TEHB“.

B Tom ciyuae, ecaum suHedKa npsiMasi, TO BCS_€e NOBEPXHOCTh, Ha-
YyMHAd MOYTH OT IMlasa, GyZeT 3aTeHeHa; Ha JuHeHKe Xe ¢ M3rubOM, Kak
'Ha DHUC. 1, MPOMCXOZHMT TAKOE H3MEHEHHME: TeHb, HAYMHASICH Ha TPETH

(MpHGNU3UTENHHO) €€ JAMHBl B PACCTOSHMH OT r/1a3a, IMOHJET CIIOMIHOM
J0 Tex Mop, NOKa He BCTpeTuT Oyrpa u3ru6a, Ha KOTOPOM, CryCTHBIUHCE,
0o6opBeTcd, H NPOJONKUTCA TOJNBKO NPH JajbHeHmeM poi‘eme HeperHei
yaCTH ee 3HAaYMTeJbHO OocnabJeHHOH okpackd. B atom cayuae Gyrop sa-

TeHsIeTC M OCTaBIIMHCA KOHEI, Kak HBOI‘Hy’I‘bIﬁ K CBETy, CTaHOBHUTCH
MEHEC 3aTECHCHHBIM. -

Puc. 3.

[Tpu o6patHoM HanpapieHuu Gyrpa (puc. 4) Tedb, HAUMHAACH C OZHOTO
MeCTa C NpeABIAYUIMM NPUMEPOM, AOHJET N0 Hayaja BIaJAHMHBI ¥ 060PBETCH;
3a OODBIBOM TEHM IIOSIBUTCS OCBEIIEHHOE MECTO A0 CPEAMHBl KOTJIOBHHHI,
3a KOTODHIM 10 KOHUA JHHEHKH MOHJeT BHOBb TeHeBasg moaoca. 31eCh
Jyuy 3pEeHHsl NPEJCTABIAETCS KAapTHHA PACMOJOKEHHS TEHH CO CBETOBBIM
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nepepeiBOM MOTOMY, YTO TeHb I[epemiera pambl, Kak Obl pasneaunace
CBETOBEIM 3((EKTOM [0 aHaJOTMH C OCBeT/IeHHeM Oyrpa JHHeHKH Ha
puc. 3.

Puc. 4

AHaNOTHYHBbIe sIBAEHHUs HAGMIOJZAIOTCA M HA IIOBEPXHOCTAX JJIHHHBIX
KPYIABIX T€A, HO C TOK pPAa3HHUIEI0, YTO TeHb HMMeeT BUJ AJHHHOIO PaBHO-
6eJpeHoro TPEyroJbHAKa, Y KOTOPOro OCHOBaHHE MpPEACTAaBASAETCH B BHUIE
M30THYTOH JHHMM, a BepUIMHA HanpaBleHa K HCTOUHHKY CBeTa; BepIIHHA
5Ta JOXOAMT AO MepeaHero KOoHua puc. 5.

Puc. 5

Ymupenue TeHH K raasy oO6‘dCHA€Tcy 3aKOHAMH [EPCHEKTHBH. XOTs
3TH TeHH M OTPaAXaIT HENPaBHJIBHOCTH OOLIEro HaNpaBi€HHs M 4YacTHY-
HBIX M3MEHEHHH NPAMHU3HBEL, HO 'BCAEACTBHE TOTO, YTO HA OCHOBE HX IIOYTH
HEBO3MOXHO C TOYHOCTBIO ONPEAENHTh BEPIUHHE GYyrpoB M BIAAHH, TO
OOBLIYHO 3THMH TEHSIMH He MOJIb3YIOTCH B NPOH3BOACTBEHHOM MPAKTHKE
NpPaBKH 3THX LUJIHHIPOB.

Ho Bmecte ¢ TeM Bce 3TH HU3MeHEHHS TeHeHl Ha HapyXHBIX [OBEpX-
HOCTAX CTBO/MOB, HMEIOINUX [OTHYTOCTH, BIIOJHE XapAKTEPU3YIOT IOCAEAHHKE
M J1s rpy6oro onpeieneHus HapywleHHs NPSMUSHEL MOTyT OBITb ymoTpe-
6as1eMBl NPH HCCAEI0BAHHH.

2. Teun B ZAMHHBIX H HPAMBIX HOABIX OHAHEAPAx (CTBOAAX).

[Tpn paccmarpuBaRMM MOJBIX LUIHHAPOB (CTBOJIOB) B FOPH30HTANbHOM
HaNpaBJAEHHH, Mbl HE MOJYYHM TaKOH KAapTHHBI, KOTOPYIO HAaGIIOJaNH Ipu
paccMaTpMBAHHM JHHEHKH CHApyXH, a HaleMmy rja3y NpeJCTaBUTCH LeJBIi
PAN KOHUEHTPHYECKHX CBETOBBIX KOJIEL MOCTEMNEeHHO YMEHBbUIAIOUIUXCSH
K KOHUY UMNAAHIpPA, yAaJZeHHOMY OT riasa (3aKOH IIePCHEeKTHUBH). ITOT
KoHel OyJeM HasBBaTb ,NepelHUM* HJIH , IYAbHEIM®, OKPYXHOCTH €ro—
» 1yNbHBEIM KoaMbnoM“, Ilpx 3TOM HEOGXOAMMO CKa3aTh, 4YTO YeM IpsiMee
UHAMHAD (CTBOM), T€M PaclOJIOXKEHHS KOJel NpaBHIbHEe H KOHUEHTpHUuUKee,
pH KPHBH3HE—IOC/NENHsAA Ipy60 Hapymaercs.

OTH CBETOBbIE KOJbIA HE JAT BO3MOXHOCTH ONpeensTh xpnauanv
CTBOJIOB, TOYHO yKasbBasi BePIIMHH OYrpoB H BNAAHH, a I03TOMY CIOCOH
onpejeneHus ee I10 KOJbIlAaM He YNoTpebaseTcs B INPOHU3BOACTBEHHON
npaKTHKe, \
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dng Ttoro, 4ro6bl NOJYY4TH BO3MOKHOCTH IJISI TIJasa Hemocpen-
CIBEHHO ONpPENENATb BCAKYI0 KPHMBU3HY B CTBOJAX, TOCHAEIHHE PACCMATPH-
BalOT caeldyomum o6pasoM. CTBOJ HANpaBJslOT B OKHO, MOCTENEHHO IOJ-
H4AMag AYJbHYIO 4acTb XO TeX IOp, NOKA NeperieT pambl . ([OPH30HTANL-
Hblf) He OPOCHT TeHb Ha HHIKHIOI NOBEPXHOCTh €ro Kauaiaa. TeHb 3Ta
OyJAeT XOpOIIO 3aMeTHa M JAO/KHa pacCMaTPHBATHCS TOJBKO B TAKOM I0JIO-
JKEHWH, KOTJa Jyd 3peHusi OyJer HampaBJeH Ha HUXKHIOK NOBEPXHOCTH, HE
pacceuBas ero 1o Bcemy kaHajdy. CMmoTpeTh HeOGXOJMMO OGOHMH TIJa-
3aMH, HE [PHUypUBasd OJHOrO, a, CIEAO0BAaTEJNbHO, HE Harpyxas H3NHLIHE
Jpyroro. '

Y3 puc. 6 BuaHO, Kax OTpaxaeTcss TeHb I[epelvieTa paMbl Ha BHY-
Tpe@HHEH cTeHKe KaHana cTBosa B paspese, rae BAC—yron BO3BHIUEHUS
nepeaHed 4YaCTH CTBOJA, ONpeAeNsieMblH 3aBHCHMOCTHIO OT pAacCTOSIHHSA
MEXIY HNYJbHOH uacTbio CTBOJA M BHICOTOH MepeljieTa pambl, a TaKke
# poctom Habaomatens; [T—nepenyer pamel, Gpocamiuii TeHbL B KaHan
<tBona; K—nonosuna aaunel crBosa; KH—nonosuHa ocHOBaHUs Tpeyroab-
unka TeHd; KHB-—Tpeyronbnuk tenn (8 paspese=rnomoBuHe o6uiero Tpe-
YTOJbHHKA TEHH).

Puc. 6.

[Toasoaka crBoia mox TeHb JOMKHA OBITh OYEHb OCTOPOXKHON JJIst
TONy4YeHUa HauboJsiee Jaydulero ee BHAA. BuA TeHH, KOTOpHIH HauGouiee
XADAKTePH3yeT NPSMH3HYy CTBOJIOB, NpeACTaBiAsieT cOG0I0 paBHOOeIDeHHIl
TPeYroAbHAL C C/Ierka NMpUTyIeHHOH BepmuHOH. OcHOBaHHE TpeyroJb-
H {Ka BCerjJa 06ycn0BIEHO CBETOBHIM (C TEHEBHIM Y3KHM (OHOM) KOJBIOM,
D 1CIHOJIOXKEHABIM B CPeJHHE JJIHMHBI KaHala CTBOJA, a BepLIMHA— AYJAbHBIM
KOJIBILOM.

MHoI0 sMIUpHYecKH (OMBITOM) HAWAEHO, YTO NPH MCCAENOBAHUM TEHEH
JIDAMBIX CTBOJIOB, HE3aBHCHMO OT HMX KaauGpOB, TONBKO TOrAa HabJio-
JAeTca BEICOTA TPEYroJAbHHKA TEHH PaBHOH IOJIOBHHE IJIMHBI KaXJOrO U3
‘HUX, KOrJa YyiaaeHHe 3aiHero o6pesa cTBOJA OT IJasa Ha6uojaTend
paBHO Hymw. Bcsikoe Xe yBeJHUEHHE STOTO PpACCTOSHUA YHJIUHAET TEHb

BIIOJIHE 3aKOHOMEPHO, N0 (QopmyJe:
a-+H1
= HIM
Beicota Tend (h) mpsmoro cTBOKa paBHA [OJAycyMMe U3 PacCTOSIHHA OT
¥yasa A0 Hero (a) u anmHBE cTBoJa (1), pHc. 6a,; caeloBaTENLHO, YBEJIH-
yedHe paccTonHHMa (a) Ha 10—15 cm (MpHMepHO) NPUIBHHET HAYAJIO TEHH
K I7a3y HaloJIOBHHY 3TOH BEJHYMHBI, XOTA B [EPCNEKTHBE 3TO OyaeT

-3aMETHO TI'/1a3y TOJBLKO OYEHb ONMBTHOMY B J€JI€ HCCaACNOBAHUA CTBOJIOB.




A Tak Kak Ha NpaKTHKE OMacHO NMpuO/XKaTh K raasy obpes cTBoNa
6amxe 5 cM., TO 3Ta BeaMuMHA M OyZeT KpadHeHd MHHMManbHOX npn
HCCJIEJIOBAHUHN CTBOJIOB; AOMYCTHMOE yBeJMUEHHE 3TOro paccrosHus, 6es.
Bpela a4 Aena,—2 cM, a [O3TOMYy CJeAyeT CUMTaTb HODMalbHBIM yha-
JIeHHe OT rniasa o0 cteosa oT 5 1o 7 cm. Ilpu sTom HE06x0aMMO cO6MIO-
JaTb TaKO€ IIOJIOXKEHHEe NOJHATOW INyJbHOH uacTH CTBOJA, NPH KOTOPOM:
BCerjla HO/KHO OHITh BHIHO NMOJHOCTBIO AYJIBHOE KOJBIO.

Mexny TeM, nenecoo6pasHOCTb HCCAEHIOBAHHSI CTBOJIOB, IPH YCJOBHH
Hauana OCHOBAaHMA WX TeHeH DOBHO Ha cpeauHe HX oOmeld AnuHb, OyxeTr
JOKa3aHa caMMM METOAOM HCCJIEJ0BAHHMSA M MpaxKTHUYeCKH Bcerja MpOBO-
auTcs npasBmukamu. [losTomy Bce panbHeHIIHME pacCyXIeHUs 10 2TOMY
BONIPOCY MBI OyJe€M BECTH NPHMEHHTENBHO K 3TOMY YCJOBHIO, 4 TO CBeE-
TOBO€ KOJbI0, KOTODOE CJYXHT OCHOBAaHHEM TpDeyrolbHHKAa TEHH, YCJO-
BHMCSi Ha3bIBaTb ,CpERHHM®.

B kananax cTBO/IOB, HMEIOIIMX OYEHb YHCTYIO MOJHPOBAHHYIO I10-
BEDXHOCTb, C3aJd CpeIHEro KOJbIa BHAHBI €IIe KOJbLA, NMPOMEXKYTKH
MEXJIY KOTODBIMH 3aT€HeHH HE MO BCEH OKPYXKHOCTH KaHala, a MECTaMHu
3aTEHEHHA 3TH IIPEICTABISIOT BecbMa CJIOXHYIO HIpy TeHEH He MoJaaio-
IUXCH TOYHOH (MKcauuu uX B pucyHke. Kosbua 3TH HHK4KOTO IPaKTH-
YEeCKOTr0 3HAYeHHUS B HCCICJOBAHMH CTBOJOB HA IIPAMU3HY HE HMEHOT,
a MOITOMY Ha HHX M He caeayer oGpauiaTb BHMMaHus. KHorzaa o 60xam
TPEyroJbHMKAa TEHH BHJHBI TEHEBHE [OJOCH, [apanyieJbHbBE CTOPOHAM
TEHH; I10JIOCH 3TH IOABJSAIOTCH TOABKO B TOM CJAyuae, KOTAA MPOJET paMbl
OKHa C‘yXeH M OOKOBhE (BepTHKANbHBIE) €ro IepenyieTel OTOpacHIBAOT
TEHH B BHJe 3TUX nonoc. IIpakTHuecKOro 3HaY€HHUA 3TH MOJOCH HE HMEIOT,

O6pasoBaHue cpenuero Koabla OG‘SICHSETCH TeM, UTO MepemHAs
[IOJIOBHHA CTBOJA, B KOTOPYIO BpHIBaeTcd CBeT M3 OKHA, Bcerza
OniBaeT SIPKO OCBEIEHHOH, a 3a/HdAs MOJOBMHA €ro, B KOTOpYKI Hampa-
BJSIETCSA Jy4 3peHHUs, 3aTeHSeTcs JerKuMu GnuKamM, M TaKk Kak IIpH pac-
CMaTPUBAHUH CTBOJIAa B HeM BCTPEUalOTCS 3TH ABa (paxTopa: cBeT—cClepenn
M JyY 3peHHS—C3aAH, TO MPOTSKEHHS HX B3aMMHO YyDaBHOBEUIHBAIOTCH
KaK Obl [IOPOrOoM MeXJy HUMH—SIPKO BHIDQXEHHBIM KOJbIIOM Ha CpeauHe:
CTBOJIA.

ns nydmero pacnosHaBaHus Teueil HEOGX0IUMO PUIEPAKUBATLCH [TPa--
BHJa: NOBOIUTL MOIHATHE CTBOJNA A0 TOTO MOMEHTA, KOrJa BEPHIMHA Tpe-
YroJbHHUKA TeHH KOCHETCSl Kpyra cpe3a cTBOJA y Ay/a, €CAH CMOTDPAT C KasHhI,
u—nB060poT, Korga CMOTPAT C Ayna— BepIlyHa JOMXKHA KOCHYTbCS KOJAbLA
cpesa ka3ubl. [Ipu BcIKOM H3AMIIHEM NOMHSTHH CTBOJA BepIIHHA 3Ta
Gonbmie ¥ GONbIIE MNPUTYINSETCS W JHUIIAET BO3MOXKHOCTH, H3-3a TIpy-
6octH GOPMBI TEHH, TOYHO (PUKCHPOBATL B 3PHUTENbHOH NaMATH BHICOTY
TPEYroJbHUKA €€, 4TO BecbMa BaXHO A1l CpaBHeHHS 3TOH BHICOTHL C Bbi-
COTOK TeHeH B JApPYrux MOJOXEeHUSX CTBOJA.

durypa TeHH mpsAMOro Creoaa Bcerga 6yaeT paBHOOEIpeHHIH Tpe-
YroJnbHHUK, [IOTOMY 4YTO, BO-II€PBBIX, BCAKMH UMAMHAD, MPH paccMaTpH-
BAaHHH KaK YKa3aHO BHUle, [IPEICTABAAETCA a3y, MO 3aKOHAM [epCclex-
THUBH, KOHYCOM C ycedeHHO# BepIIMHOW, a BO-BTOPHX -— Te€Hb, OTOGpACHI-
Baemas NepeKNafiuHON MNepemnnera paMbl, [0 TeM Xe 3aKOHaM, 6yaer npes-
CTaBAATbCA TIM1a3y yumuupswouwelics K HeMy H 060pBerca Kaxyuiedcs npamoi
JuHHel (OCHOBaHHE TpEYyroNbHUKA) OKPYXKHOCTH CpPeJHero KOJbIa, Kak
CKa3aHO BHIIIE,

10



IIupuHa GCHOBAHUS TPEYTONbHHKA TEHH IIPAMOrO CTBONA O6YC/IOBJEHA
waau6poM KaHajla M €CTh IIOCTOSIHHAs BENHYMHA JJisl KaxJoro Kaaubpa:
NPAMO MPONOPLHOHANBbHA eMy. JTO ONpeJeNeHHe CIPaBeNaHBO NPU co6II0-
J€HHM YKa3aHHOT'O BhIme Mosoxenus (ctp. 10), NpH KOTOPOM paccTOsHHE
‘0T IJaa3a 10 3ajHero o6pesa creosa He Gosee 7 cM., TaK Kak NpH yBe-
JIMUEHHH 3TOTO PacCTOSHUS —YIJMUHAETCA TEHb M COOTBETCTBEHHO YMEHb-
quaercs HIMPHHA OCHOBAHHUSA ee.

M3 ykasaHHOro pHcyHka 6 NOHATHO, YTO JHaMETpP KaHana oIpe-
JeaseT WMPHHY OCHOBAHHSI TEHH [0 IUHPHUHE IyuyKa €€ OT IepelreTa
pambl, KOTOpHI cOGUpaeT COOTBETCTBYIO-
iee OTBEpPCTHE CTBOJA.

[psiMusHa paBHLIX CTOPOH TPEYroJb-
‘HHKa TEHH HAXOJUTCA B HEINOCPEICTBEH-
HOH 3aBHCHUMOCTH OT MNPAMM3HH KaHajaa
# yeM TOuUHEee 3Ta MOCHEeNHAf, TeM IpsMee
onuu 1) (puc. 7). Taxum o6pasom, TeHb
npsMoro cTBOJa TOYHO PpaBHA
fioJOBHHE €ro JAJHHBH (BMecCTeE
C NMaTPOHHHKOM), HO npexcTas-
JAsieTcs raasy 3HaudHTeNbHO CO-
KpamweHHOH NO 3aKOHaM mepc-
TTeXTUBH, H TEHb 5Ta TE€M MEHbIUE
(no nauHe M WHPHHE) KaXeTCH
Tnas3y, uemM MEeHbIIE T HaMeTp Ka-

HaJia cTBOJAa. . Puc. 7.
HOna Ttoro, 4ToOH y6equTbCH B Opsi- 3—3aiHee KONbUO; C—CpeaHee M
MH3HE KaHana CTBOJA, HEOGXOAMMO Cpas- B, ~ Ly IbHOE.

'HUTh YeTHIpe TeHU ero. [lepBas TeHb, Kax
HCXOJHAsl, BCeraa JO/KHA HMeTh KakoH-HuGyAb BHAMMHA 3HAaK Ha Ha-
pyxuaofl nGBePXHOCTH CTBOJA, M €CJIM 3TOr0 3HAKa HeT (MYLIKH, BHpe3a
H 1pOH.), TO NPOTHB 3TOH TEHH CJAEIYET MOCTABUTh KAKYI0-HUOYIb 3aMETKYy,
x0Ta Obl Menom. [locane ocmorpa mepBOH TEHH, 3a(MKCHPOBAaB B 3pH-
TeN1bHOH MAMATH BHCOTY TpPeyroJbHHKa €e, HaKJOH H MpPSMH3HY CTO-
‘POH, HEOOXOAHMMO IOBEPHYTH CTBOJA OKOJO €ro OCH B JHAMETPAAbHO
JIPOTHBOIIOJNIOXKHOE HanpaBJeHUWE W CPABHHUTh 3Ty BTODYI0 TE€Hb C NEPBOH.

3areM Hajgo NOBepHYTh cTBOX Ha 90° OT BTOpPOH TEHH H CPABHUTh
MBICJEHHO 3TY TPeTbIO TeHb C MEepBOH; M[OCAE 3TOrO—IMOBEPHYTb CTBOJ
iHa 180° or TpeTheRl U Takke CPABHHUTL HOBYIO UETBEPTYIO TE€Hb C TpPeTheil.
M ecau npu B3aMMHOM CpPaBHEHHH BCeX TeHeH, rnasy OyayT npencra-
'BAATBCA OJHMHAKOBBIE IO BHICOTE M MPABHJABHOCTH HAaKJIOHA CTOPOH
“TPeyroJbHUKM HX, TO 3TO OyJeT 3HaUUTh, UTO IIOJOBHHA CTBOJA COBEPIUIEHHO
‘IpsMa;. A1 ONDeJeNeHHs NPSIMH3HBI LEJOr0 CTBOJMA HEOGX0AUMO NpPOH3-
BECTH HMCCJENOBaHHE JADYrod IOJOBHHH, HHaye rOBOpS-—CHAYajJa OCMO-
‘TpeThb CO CTOPOHH Ka3HbH, a 3aTeM—CO CTODOHHI AyJa.

Bce 3T0 cCOCTaBASET CUCTEMY HCCAENLOBAHHUSA U JOJJXKHO
MpaKTHKOBAaTbCs BCerxga, Kak npaBHJIO.

1) Mpexnonaraercs. YTO LUIMHLP a6COMOTHO DaBHOMEPEH, TaK KaK Npu maneii-
AUUX yiupeHusx (pacTpy6ax), TeHu GyLyT MMETb BHIFHYTOCTH CTOPOH AHGO BHapyXy,

-Iu60 BOBHYTps: BHapyXy—Koraa pacTpyG X AyJNYy,—BOBHYTPb —KOFLa OH K Cpegute
«CTBONA. ' :
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B caywasx OTCYTCTBHSI BHAMM bIX 3HAKOB Ha HApYKHOH NOBEPXHOCTH
CTBOJIA, MOXHO M0/1b30BAaTbCA MNPOCTHIM KOJBLOM, B KOTOPOM HATSHYTBE
IB€ HUTH—ABA B3aUMHO MEpIeHIUKYJAApHHX nuaMerpa. Koabpo 310
HajZieBaeTCs Ha TOT WM HHOM KOHEI CTBOJA W B 3HAYUTENbHOH CTeneHH
obnreruaer onpeneleHHs MNPOTHBOMONOXHOCTH TeHeH I/ HauHHAIOILIX
18y4aThb MPaBKY CTEOJIOB.

II. PACIIO3HABAHHUE KPHBH3HbBI U AOTOBHH CTBOAOB
N0 ®UTYPAM TEHEM.

1. Hlorormii morné Ha oAHON wWeTBEPTH AAHMHBI CTBOAAQ OT AyAa.

Boime 6b10  €Ka3aHO, YTO TEHHM NPSMBIX CTBOJOB (IJIaZKHX W Ha-
pe3Hbix—06e3pa3aiyH0), HE3aBHCHMO OT Kanu6poB, pPaBHAIOTCH I10JIOBHHE
¥X AJHHBL MJAH OTPamXaloTcd Ha IOJOBHHAX CTBOJIOB, HO BMECTE C TEM,
¢uKcHpyst Bce MasieHIIHE H3MEHEHHS NPAMHM3HBl Ha 3TOM NDOTSKEHHH,
KaXyTCcs rJa3y CPaBHHUTENbHO KOPOTKHMH.

DT1o BecbMa BAaXHO 3HATh IS JalbHeHIIEr0 H3yYeHHs BHIPSMICHUS
CTBOJIOB, U COOTBETCTBEHHO 3TOMY MOJOXEHHIO M HIET pacnos3HaBaHHe
BepIHMH NPOru6GOB /s TOYHOrO HAHECEHMS YHApOB WIH HAXUMOB NpDK
yCTpaHEHHH KPHBHM3HBH M JIOTOB B HUX. Jlng mnepBoHauanbHOTO O3HaKO-
MJIEHUS®C XapaKTepOM H3MEHEHHs TeHeH NPH KPHBH3HE CTBOJA, BO3bBMEM
raaikui, COBEpIIEHHO MNpPSMOH, CTBOM M OTMETHM OT JIYyJbHOHX 4acTh
yeTBepTh €ro JJMHHH; B YKa3aHHOH TOUKEe NPOMBEENEM He CHJIBHHIH yaap
MOJIOTKOM HJIM HaXHM MPECccOM JJf TOTo, 4TOOH MNOJYYHTH HeGOAbIIOMH
1orub.

Jlepxka CTBOJM OTMETKOH KBEpPXYy H NOLBOAS MOJ TeHb, MBI YBHINM
TPEYroJAbHHUK TEHH 3aMeTHO YIJMHEHHH# INIPOTHB MEPBOHAYAJBHOTO BHIL
B NpSAMOM CTBOJE; CTOPOHBI 3TOr0 TPEyroAbHHKAa 6yAyT HMeTb H3rub EO-
BHYTPb TeHH, KaK IORA3aHO Ha DHUCyHKe 8.

YanuHerEue TeHH o0O6‘dcHsieTcd TeM,
YTO TeHb fAepenseTa pambl OTPasuaach Ha
BBITHYTOH KBEPXY BHYTpPEHHeH [OBEpX-
HOCTH CTBOJIa, M OHA HAXOJAUTCH BcHd R
nojse 3peHUst; CJACIAOBATENbHO, TEHb Ha
TAKOH [MOBEPXHOCTH MeHbIIE COKpaIlaercs
[EePCNeKTHBOH CPaBHUTENBLHO C OTpaxe-
HMEM Ha MPAMOH, NOYEMy OHA U KaXKETCs
IJUHHEE,

Jasi HarMaAHOCTH JOKa3aTebCTBA CO-
KpameHus TeHed NepCNeKTHBOH BO3bMEM
NpAMYIO JHHEHKY U cpesaeM Ha ee peGpe
HECKOJbBKO HACeYeK ¢ PaBHHIMH pacCTOsi-

Puc. 8. HUAMH OJHAa OT JApyro#d. Basgs auHe#Ky

Ha YpOBHEe rja3a B TCOPH30HTaJbHOE IIO-

JIOXKEHHE, HAIIPABUM JIy4 3PEHHUS 110J yriom

B 2—3° X pe6py ¢ HaceuKaMu M YBUJHMM, KakK JAeHCTBHTeJAbHBHIE pac-
CTOIHUST MEXJAY HHMH COKPA@IOTCHd C [OCACAYIOIIYM YMEHbIIEHHEM
MHTEDBalOB MEXAy HHUMH, T.-e. ueM OJHXe K r/iasy, TeM HHTepBa
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Goapiie ®, HAOGOPOT, ¢ yjzadeHHEM OT I7ia3a OHU YMEHbIIAITCA MOC/e-
aosareqbHO. [lpu  M3MeneHMM YIVIOB mox‘eMa JHEEHKH OTHOCHTENBHO
HalpaBICHUA Jyda 3pEHHS, HCTUHHHE DacCTOSHHS MeXIy HaceuKaMu
GyayT COKpawiThCH IEPCHEKTHUBOH NpPAMO - NPONOPUHOHANBHO 3THM
' yraaM, T.-€. 4eM yroa aToT Gosbuje, TeM JMAMHHee OyAyT KasaThCs
ryasy AHTepBaJbl MEXNIY 3THMH HACeYKaMH.

Ecin xe nyu 3penus Oymer HanpasieH mo BHITHYTOR KBepxy
AUHEHKe, TO HHTEPBANBI MEXIy HACEYKAMH GOYAYT Kasartbes IIHRHEeE; —
NOTOMY YTO M3rHG 3TOT /ISl Myda 3PEHUs AAET TOXE SBAEHHE, UTO U yBeIH-
ICHHE yria Mo npeiblaymeMy OIPeNeNeHHIO, TaK KaK TOT JydY, HANpa-
BASASCH BJOJb JIHHEHKH, BCTPEYAeTCS C HACEYKAMM MOJ pasIHYHBIH
yI71aMy, uTO BHAHO M3 pHC. ,8a%, '

i
~

e Pt . o ——
= 5 P A WL

Orciofa cnenyer, 4To TeHb, KAK CyMMa PacCTOSHHH BCex HHTE[pBAaJIOB
MEXI1y HAaceYKaMH, OTpaxaeMas Ha NPSMOH NOBEPXHOCTH, BCerja GBLIBAaET
KOpO4E TEHH, OTPAKEHHOH Ha BBHITHYTOH ITOBOPXHOCTH, IIPH YCAOBHSX aHa-
JOTHYHBIX AJs1 HAGMIOMEHUS HMX; 3TO MOMXKHO COHOCTABHTD K3 puc. 6 u 9,
160 yKasaHHOE ONpeieNeHHe OIMHAKOBO CIpaBeNJUBO KaK JJSl JHHEHKH,
TaK U JJA KaHaja cTBOJA,

&

>

Puc. 9.

-

Ilpn Takom HeGoabmioM u3rube CTBONA KBEPXY He OyHeT BHIHO
HHXCHEro Kpas nepemiera pamel, KOTOPbd Gpocaer Tenb. Hccaemyembiit
XK€ B 3TOM HanpaBJeHHM KaHal <CTBOJIA HMeeT TakHe O0cOGeHHOCTH:
UEHTD OKPYXHOCTH KOJbLlA CPEIAHMHBl €r0 OTHECEH BHH3 OTHOCHTENbHO
UEHTPa KOJbUA JYJAbHOTO CpPE€3a U 3aMETHO OCHaGNEeHHE OKDACKH TEHH
B . ee cpeaune. D10 ociabienne XapaKTepU3yeT BepUIHHY moru6a
CcTBOJIA.
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[ToBepHyB CTBOJM OKOJO OCH B AHAMETPAIBbHO NMPOTHBOMOIOXKHOE aAH-
ApaB/l€HHe, 3aMETHM, YTO T€Hb, DX OJHOH LIHPHHE OCHOBAHHS, YMEHBIIUTCS
[0 BBICOTE H CTOPOHH ee OyAyT H3O0THYTH BHApyXy, KaK BHIHO
u3 pucydka 10.

Oo6‘acHseTca 3TO TeM, YTO TEHb, OT-
OpomLeHHass MNepemVIeTOM paMmbl, JAsXKET Ha
BHYTPEHHIOIO HHXHIOIO MOBCPXHOCTh KaHa-
Ja CTBOJA, HM30THYTOrO KHH3y, a IO3TOMY
COKPAaTUTCA MO 3aKOHaM IMEPCIEKTHBHI
(npumep ¢ auHefko# puc. 1). OxpyxHOCTBH
CpeIHero KoJabla MepeHeceT CBOH LEHTD
BHIIIE LEHTPa AyJbHOro Koabua. [Ipu mox-
BOJKE TeHb MEJIJIeHHO MOJ3eT II0 HHXKHeil
CTEHKEe KaHaja B MPOTHBOMONOXKHOCTb TEHH
noBepHyTOro crBosa Ha 180° oT Hee, KO-
Topasgs OBICTPO 3aXBaTHT BCIO 3TY CTEHKY.

Tenu 60KOBHIX CTOPOH, T.-€. CTOPOH Ha
90° pacrmo/OXeHHEX OT OCHOBHBIX, TOJBKO
YTO PACCMOTPEHHHIX TeHeH, OGyAayT mnpen-
CTaBIATHCA IJa3y PAaBHBIMH IO BBICOTAM
M OCHOBaHMAM, HO C TOI JHIIb DAa3HHUIEIO, YTO NPH HaNMpaBJEeHUH H3ruba
CTBOJIa BMPaBO, NMpaBasi CTOPOHA TPEYroJbHHKa GyxeT BOTHYTa BOBHYTPb
ero, a JeBasi— BHapyxy, ¥, Ha060pOT—npH H3rube BIeBO, JeBasf CTOPOHA
M30THETCS BOBHYTPb, a NpaBas—BIPaBO, BHAPYXY.

¥Yrael NpH OCHOBaHUH TPEYTOJbHHKA NPH 3TOM MOJOXEHHH HECKOABKO
kak O6b HapymwaTtcsi: OHH He OyAYT paBHBI; 3TO HapyumleHHe O06‘sIcHseTCs
TeM, 4TO LEHTP CPeIHero Koibla OyIeT nmepeMewmlaTbCs B OXHOM Caydyae—
BMpaBso, a B JPYroM—BJIeBO OT IEHTPa LYJbHOr0 KPyra; CJel0oBaTeNbHO,
U TeHb, H3rHbasCh, NAaCT paCTKeHHe OJHON CTOPOHHI ¥ COKpAIlleHHe IPYTroi.
M3ru6 CTOpPOHBI TPeXyroJbHHKAa BOBHYTDb YMEHBLIMT YroJ IPH OCHORAHUH.

Puc. 10.

Puc. 11a. Puc. 116.
WU3ru6 creona sneso. HUaru6 cTsona snpaso,

Tonpko uTO paccMOTPEHHHBIHl NOrHG CTBOJIA OTHOCHTCS K paspsiay
JIETKHX W TOJIOTHX, O4YeHb YNOOHHIX HJAs PaclO3HABaHUS BepIIHHBEI €ro.
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2. Kpyroit morué ma '/, ZAEHBI CTBOAQ OT ZyAa.

[Ipomomxas HccaenoBaHME XapaKTepa H3MEeHeHHs TeHeH mnpu morubax,
H30THEM CTBOJ ewle GoJbile MPeABIAYINEr0 M ONATH TaK, YTOOH BepIIHHA
ero Oba Ha Y€TBepPTH NJIMHH cTBOJAa OT JAyJna. [Ipu norube mosoxum
CTBOJ TakuM 06pa3oM, YTOOGH TOYKM ONOPH HAXOJIMJIHCH B PacCTOSHHU
18—20 cM. apyr oT Ipyra M IPOH3BEeIEM COOTBETCTBEHHBIH yaap MeIHHM
MOJIOTKOM Ha Ce€pefuHe 9TOro paccrosiHud. (Badaro paccrosawe 18—20 cm.
A9 TOro, 4TOOH HCKYCCTBEHHHIH MMOTrHG HE H3MEHRJ HAaNpaBAeHHMd KaHana
«Ha ero cepeiuHe M B AYJAbHOH 4HaCTH).

B HanpaBnemMH usru6a BepINMHON KHH3Y, NPH IOABOJAKE IOJ TEHb
nepeniera pambl, MBl 3aMETHM, KaK OBICTDPO NOMOJ3YT JABa TPEyroJbHUKA
TeHH—BEDHee—TEHH IIOXOXHe Ha (OopMy TpPEyroabHuKa. 3alHss U3 HHX,
HAYHHAACh OT CPENHEr0 KOJblLA, HMEET MPABHIbHOE OUEPTaHHE CTOPQH
U BEPLIMHH; BTOpas XK€, NMEePeJHAs, HAUMHAETCA NATHOM OJmxe K XIyuy,
a 3areM OyXeT NDHHHMATh BHJ TpeyroabHHuka (puc. 12).

Kax TospKO BepmIMHA HepeJHEero Tpe-
yrolIbHUKA KOCHeTCs IYJBHOrO Kpyra, oHa
HEMHOTO 3aKpyIJIMTCS, @ OCHOBAaHHME €ro
COJBETCA C BEPLWIHHOH 3alHEr0 TPeyrofb-
HUKA; OPH CIMAHUH 00pasyioTcd IBe pes-
KHe BINAJWHE 110 CTOPOHaM, IIOYTH Ha
CpeAHHE BCEro TEHEBOr0 PACCTOSHHUS, TaK
KaK [epCHeKTHBA HECKOJbKO YIJIHHSET
3aJHIOI0 TeHb, KaK PACIOJNOXEHHYIO OmKe
K Iaasy, cokpamasi neperHmon. Eciun He
JOBOJIMTb MONHATHE NYAbHOH YaCTH CTBOJA
O CONPMKOCHOBEHHS BEDIIHHH NepegHe
TEHH C JAYJAbHBIM KOJbIOM, TO Ha MeCTe
Bnaa#xH O6yaeT sCHO BHPHCOBAaHO CBeT/IOe
MATHO, XapaxkTepH3yiollee BEPINHHY JOra. Puc. 12.

(B nmanpHefilmeM, NpH pacCMOTPEHHH BO-

npoca ycTpaHeHHs JOrOB, CBETOBOE NATHO €yjeT CAYXUTb yKasaTenem
Ins HaHecenus ynapoB). IIpm ykasaHHBIX MOMEHTax IEHTD XYJIBHOTO
Koablja OyneT BHIIE LEHTPA CPEAHEr0 KOJbLA KaHaja, BCIEICTBHE YEro
raasy npejcraButcs OGoabmee 06o3zperaeMOe MPOCTPaHCTBO, KakK H B
nepsoM mpumepe (puc. 8).

[NoBepuys ctBo Ha 180°, 3aMeTHM NpH MOJBOAKE, KAK UepHAS CrY-
IIEHHAs TeHb OBICTPO MNOMAET OT CpeAHero Kojabua, HMes He6OoAbiice
najieHHe KOHyCa CTODOH TpeyroJbHHKA, NpUOIHXKAsChb K Qopme HPAMO-

&
o | N A———
i N ——— "

Puc. 13.
yrONbHHKA, W HE HOXOAf CPEAHHH, 0GOPBETCH IOYTH NpAMOM MHRHEH, 33

KOTOpO# NOHAET NPOXOMKEHHE TEHH B BHAE TPEYrOJbHHKA C 3aKpyIVieH-
HOH BepIIWHOH, HO 3HAYMTENBHO OCAa0JEHHOH OKDaCKH.
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Puc. 13 nokaswiBaer, yTo Jyd 3penus, HAYWHKI N0 HUXKHEH CTeHKe
KaHana, BCTpedaer Gyrop ¢ BepIIMHOH B TOuke JI, KOTOpHE, mocae yxa-
3aHHOM TOYKH, HAET KHH3Y, a NOTOMY CTaHOBUTCS HEAOCTYIIHBIM AJS 3TOTO
syda. Ha sTy Hemocrymmyio wacTe Gyrpa Gpocaer IyyeK TEHH TPEyronb-
HUK oTpaxenus ee JI[B, mocrynmHas e wacTh Jjs Jyua 3peHHsS
34aTEHAETCA TpeyroabHUKOM oTpamenus HKJL

Takum oGpasom, Touka JI Kak Gbl OTpe3aeT TeHb, H TPEYrOJAbHHK
JI'B, oG6pa3soBannbiii HuxHe# crenkofi kawana JIB, wacTbio Jsyua
aperust JII' ¥ uyacThio AuamerTpa ctBoaa [B, cradeT pgocTymusiM s
Jy4a 3peHHs TOJBKO TOT/Ad, KOTJa MBI YBEAHYHM Yros Mmoja‘eMa IYJIbHOM
4acTH ero. .

[Tpumeuanue, [Tonnblit BUI HELOCTYIHOR /s yya 3peHHs o6aacTH

npexncrasjieH Ha pucynke ,13a“, rme AHBCK]IL ecrs Teno, orpa-
HUYEHHOE: CHH3Yy KOpDHITOOGDAa3HOil BOTHYTOCTHIO CTEHKH KaHanla
CTBOJA MO JXHaMeTpPy M MO JUIMHE, HMEoIieH eme H3ru6 KHH3Y,
cBepxy —mnockocteio ABCJI, mayme#t no usydy 3peHHs U ¢ 60KOB
OTpaHMYEHHOH C(TeHKaM¥ KaHala CTBOJIA, a C3ald M choepegu—
JacThI OKpYXHOCTH Kojey kavanra AHB ¥ CKI u ausHaMu
KOHIIOB ymoMsinyTtoi mnaockocth Ab wu CI. B ueprexe paspesa
CTBOJIA 3TO TeJAO eme O6OJblIe OCTOXKHHUTCH H MNPEACTABUT GOJBIIYO
TPYAHOCTb  PACNC3HABAHUA  AAS  JIMIL MaJOONBITHHX. [lostomy
MHOIO B paspese cTBOMa OO4acTb 3Ta 0003HAYaeTCH TPEYrogb-
aukom JL. [, B.

Puc. 13a.

[lpn aToM yBeNMYEHUH yria MbHl M 3aMETHM 3aCBETJCHHBIH TpeyroJs-
HUK C KDYrJIOH BepIIMHOM IO NpHYMHE OCBeleHHs cKaTta Oyrpa, o6pa-
IIEHHOrO K CBETOBBIM JyuaM OkHa. OCHOBAaHHE 3TOrO MajJOro TPEYroab-
HUKa OyneT HECKOJLKO MEHbIIE JHHMM OOpBIBA NEPBOH TEHH, a IO3TOMY
no croponam oOuel TeHu ofGpasyercs xak 6wl mea ycryna. Coordome-
HHe BHICOT 3ajHed W MepexHedl TeHEHd, IpH [OIHOM HX BHIE, [LOMKHO
6bITH paBHO 1 :2, HO aepcleKTHBa HECKOJbKO HapylIaeT 3TO COOTHOile-
Hue. Bca ke aTa TeHb OyJeT 3HAYMUTENBHO Kopoue ImepBoit (Ha 180° ot
paccMaTpUBaeMOH) BCHEACTBHE TOTO, YTO OHA JISDKET HA CHIBHO H3CTHYTOH
KHU3Y NOBEPXHOCTH. [Ipn 3TOM HEHTP AYNbHOrO KOJAbLA OyIAeT HHXe
[eHTpa CcpexHero, H BBEpXYy I[I2PBOr0 CTAHET 3aMeTHA YepHad MO0JOCKa
nepenjeTra pambl, KoTOpas 6pOCaeT TeHb B KaHaa cTBoja (puc. 14).

DTOT NPU3HAK yKa3bBAaeT HA 3HAYMTENBHOCTH [IOrU6Ga CTBONA M J07-
XeH OBITb yuTeH [pH BBIIPAMJICHHH.

Ha pucynkax 15a u 156 u3oGpaxenbl GOKOBbIE TEHH HCCACLYEMOro
moru6a OpH NOBOPOTE CTBOJMA OKOJNO OcH cHauasaa Ha 90° a sarem Ha 180°,
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Bosemem Kaxkyw HuOyab oxHy u3 HHX. BokoBas TeHb KaHanza cTBOJa,
HIOBEPHYTOrO BEpIIMHOIO Hu3ruba BrpaBo (puc. 15a), npexmcraBasercs
B BH e TPeYyroJbHHKA C OTCEYEHHOH BEPLIMHOH, Y KOTOPOro mpaBas CTO-
;poHa CJaerxka BOTHYTa BOBHYTPh, a Je-
Bas—BHApYXYy Te€HH; NPHOJU3UTENBHO,
Ha BBHICOTE l/; BCero TEHEBOro paccTo-
‘IHMA  HA YCEYEeHHOH  BeplIMHe 3ajHel
TEUM pAacCHoJOXeH MNEepPeiHuH Tpeyrosb-
HHK €€, OCHOBAaHMEM CBOHM CIBHHYB-
{UMHCA BNPaBO, BCJAEACTBHE HYEero Io-
MYyYHIMCh  JBa yCTyna: OJMH BHApPYXYy,
a Inpyro#t BOBHYTpPb 3axnel Ttemu. [lpu
STOM 3aKpYIVIEHHas BepIUMHA MNepexHero
TpeyroJbHMKA 3aMeTHO nepemecTuaach
BIPAaBO OTHOCHTENbHO HEHTpa JYJbHOro
KOJbLA; BHAABIIMACA yroa ¢ apaBo#
CTODOHBI C/IEFKA 3aKpyrJieHd; yCTyn c Je-
BOH CTODOHHI HMEET S$CHO BBIPAXKEHHYIO Puc. 14.
BEPIIKHY yrJa.

“@CooTHowenne BeRICOT 3amHell M IepenHeHd TeHedl HE COOTBETCTBYeT
ZedCTBUTENbHOMY—1 @ 2, MO NpHUYMHE KaXYIIerocst COKPALIEHHS MepCHeK-
TABOR NepegHed TeHW, O ueM OBLIO CKa3aHO BHIUIE,

Puc. 156. ‘ Puc. 15a.

Okpacka TeHH HMeeT He3HauHTeJbHOE paspexeHHe C NpPaBOH CTOPOHBI
$BCAeICTBUEe OOJBIIOT0 OCBElleHHsT M3O0THYTOH BHApYXY CTEHKH CTBOJA;
URHTP CpeXHero KOoJbla MepeMecTH/ICS BIPaBO, NoueMy U GyIeT 3aMETHO
yIAAMHEeHHEe NPaBOi CTOPOHB! TEHH.

[ToBepryThii cTBOA Ha 180° OT 3TOrO0 MOJNOMEHHST NACT Ty Xe KapTHHY,
HO C M3MeHeHHeM B 0OpaTHOM HanpaBJeHHH, TaK KaK OH OYIeT MMeThb
noru6 BOpaBo.

FoBopst 0 TOM, YTO CTBOJI NOBepTHIBAGTCA OKoJO ocu Ha 90° um 1809
1 pasyMelo TOYHOE COOJIOJeHHEe 3TOr0 IpaBW/Ia B YCJAOBUAX OTCYTCTBHS
KaKuX-IH60 BCIOMOraTe/lbHbHIX MHCTPYMEHTOB, ONpejesaloluX 3TH Hampa-
BJeHHdA. Jeao B TOM, YTO 3TOr0 He TPYAHO NOCTUTHYTb IIPOCTHIM HaBHI-
KOM, CHayala NoJb3ysaChb OTMETKaMd MeJIOM, a 3aTeéM NPUBHKIIMHA Iaas
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caM [IOKaXeT TOYHOCTb YCTaHOBKM, [lpousoiizer 3TO 1O TOH NpUUHHE,
4TO B CJay4yde HEJOCTATOYHOCTH IOBCPOTA CTBOJA TE€Hb NACT COBEpILIEHHO
MHYIO KapTHHY M He OyZeT NOXOXa HH Ha MepByI0 M HH Ha BTOPYI H3.
paccCMOTpeHHBIX, a TaKXKe He JXaCT TOYHOIO NpeJCTAaBIEHHUA O HalpaBIEHUU
usruda. BeieAcTsue ke TOro, yTO 1Ba HampaBJeHHs I[I0JOXKEHMS Kanana
CTBOJIA BCErAa ONpeldensioT MOruOH B ONHY CTOPOHY, JJS Iias3a He OyIer
H606X011HMOCTH OCJNIOXHATDL CHCTEMY ONpeNeNeHUud HUX.

M3 cxasagHOro caejnyer, 4To HeoGXOOHUMO OCTaHa-
BIMBAaTbCHd HAa TOH TeHH, KOTOpas Haubonee XapakKTepu-
3yeT HanpasJeHue noruba, a Takoil TeHbo Bcerjga 6yner
TeHb, HMelomas cuMMeTpHI0O B CcBoeii ¢urype. Kouas
CKOpO MNOChHefHsis HapymeHa, HaJZO0 HEe3HaYUTEJbHBIMH
NoOBOpPOTAaMH CTBOJA JOCTHYb NOJAYYeHHS TpebyeMoi:
CUMMETPHH BHIA ee. DTO—OCHOBHOE NpasBHIO.

Uro xe Kacaercs TeHeil OGOKOBBIX CTOPOH, TO OHHM OyAyT BCeria
COBEPIIEHHO TOXAECTBEHHH N0 CBOel (urype, HO C Pa3IHUHHIMH Hampa-
BJEHHSAMH, KaK OBLIO CKa3aHO BHIIIE.

Toapko uTO paccMoTpeHHBI Caydad, Kak ObTO BHIHO H3 paHee
CKa3aHHOTO, KMeeT BCE€ I[PH3HAKH M TOro, YTOGH TOUHO OINpeNeNUTE.
BepumuHy Jsora. Koap cKOpO MBI moOnyuusin CBETOBOH pasphbiB Ha CEpeJyHE
TEeHH [0 BHICOTE, BepIIHHA Jora 6yAeT HAXOJUTbCHd HA NOJCBHHE MOJO-
BHHBl JJIMHBI CTBOJIA, T.-€. HA YETBEPTH ero JIJIHHE OT AyJa.

3. Mlorudé crsora ma '/, mOAOBHHEI €ro OT AyAa.

Ecan Mb npoussegeM noru6 CTBOAa Ra OXHOH TPETH MOJIOBHHBE
INMHEL €r0 OT 1y/Ja, TO K Ha TEHH Mbl IOAY4MM CBETOBOE MATHO Ha
TPETH BHICOTHl TPEYyroJbHHUKA.

Jns 1nonmHOTH! HCCneNOBaHUS IOCMOTPHM, KaK M3MEHSIETCS B 3TOM
cayyae TeHb IPH Jore cpefHed KPyTHU3HbI (IO CpelHEH KpYTH3HOH IOHU-
MaeTcss Takash KPDYTH3Ha, KOTOpas HE JaeT pPe3KMX [EepeJOMOB TeHH Ha
Manof anune rnoru6a). ‘

Vsru6 cTBOMA MOJYYM/IH INOMOIIBIO CHEHHANbHBIX JIEPEBAHHBIX 3AXKU-
MOB, y KOTOPHX HMeEeTCd MOIBHXXKHOH yNop mis yCTAaHOBA TOYEK OINOPEL
no xenanuw (puc. 16).

Puc. 16.

B naHHOM ciyyae pacCTOsIHME MeXAy OmnopamMu Oblio 15 cm., a maBie-
HMe OBbLIO MPOM3BENEHO Ha IMOJOBHHE 3TOrO PACCTOAHHUS, B TOUKE, PACIIO-
JIOXXEHHOH Ha OJHY TpPeThb NOJOBHHBI CTBOJA, CYHTas OT IyJa.

Tenn cTBONa BepmMHOM u3ruba KHHU3y (puc. 17) npencrasasier coGOI0-
NPaBUAbHBIA (OTHOCHTENBHO) TPEYrONbHUK, 3aKaHUMBAIOLIUICH, HE JOXO01s
I0 AyZNbHOTO KOJbIA, NPHUONM3HUTENILHO HAa OJHY TPETh BCEr0 PACCTOSTHHS:
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OT CpéIHero Koabla A0 AyabHOro. [Ipomo/skeHue TeHH 3aMedaercs HOCHe
HEKOTOPOTO CBETOBOTO NepepHBa, B BHJAE HEGOJDBIIONO YEThIPEXyroabHUKaA,
CTOPOHBI KOTOPOro cJerka BeIFHYTH BHapyxy. OKpacka TeHHM CJerka
paspexeHa y BepHIMHB TPEYyroJbHHMKA; YETHIPEYrOJbHHK OKpalleH TeMHee,
LleuTp cpexHero Koabua HHXeE LEHTPa AYAbHOIO.
. JnameTpanbHO—NPOTHBOMONOXHAA TeHb (pHc. 18) mpexcraBasercs
B (popMe UeTHIPDEXYroNbHUKA, Y KOTQPOrO ABe AJYHHbIE GOKOBHE CTOPOHHI
clerxa c'yxeHsl Bhnepeny M o6pesaHbl NpsaMOil JAMHHEH, BCAeICTBHE TOrO,
4yro BepmMHA O6yrpa moru6a Kax-GH Cpa3y OCTAaHABJAMBAeT Jy4Y 3peHHS.

Puc 17. ‘ Puc. 18.

Janbrednufi HesHAUMTENbHBIH NOJ‘eM Hysna HacT BO2MOXKHOCTb 3aMeTHTh
He60JIbIIOe MATHO TEHH, IPHUMBIKAIONlee K JHHHH 06phIBa. Ecsii MBICIEHHO
NPUKUHYTb COOTHOIIEHHE BHICOT YCEYEHHOrO KOHyCa TEHH M MepepHEero
“TPEYrONbHMKA, TO HE TPYAHO IOHATH, 4YTO OOPHIB TEHH NpOH30UIeN
KaK Da3 Ha OJNHOH TPETH BCEro TEHEBOrO PacCTOAHMA OT ayaa. [Ipum sTom
{IEHTD CPEeRHEro KOJbLAa BHIIIE IEHTPa JYJbHOTO, a BCJAEJACTBHE 3TOTO
AMHHA TEHH COKPATHJach, TaK Kak 3a OyrpoOM MOSBUJACH HENOCTyMHas
Ing nyda 3peHus 06JacTb H30THYTOrO KHH3y KaHanla CTBOJA.

M3 cuMMeTpHH TOMBKO 4YTO PAacCMOTPEHHHIX TEHEBHIX (HIyp Heo6Xo-
JHMO BCErJa TOYHO ONpefesATh TOYKY BEPIUMHBE noruba, a Takxke jua-
MEeTPaJbHYyI0 MPOTHBONONOXHOCTb €€ [/ TOYHOrO HAHECEHHs yaapa HJH
HaX{Ma NPH pacnpsMieHHH. XapakTep CBETOBOTO [epepbiBa, C OXHOMR
CTOPOHBI, ¥ pe3KOoro O6pHBa JHAMETPaJbHO-NPOTHBOMONIOXHOH TEHH—
¢ Apyrofi, ACHO MOKa3kBaeT Ha TO, YTO CaM NMOTHO MMeeT HeGOJBLIYIO
AJNMHY W NPaBHIbHYIO KPHBYIO IIDH HOCTAaTOYHO KPYTOM H3rube.

Menee kpyTo#t u3ru6 B 3TOH BepHIMHE HACT MeHee 3aMeTHHI CBe-
TOBOH DaspeIB TeHH, KOTOPBIH OyJeT XapakTePH30BaH H3TH60OM CTOPOH €€
‘BO BHYTPb C YTOJILEHHEM BEpIIHHH Yy AYABHOTO KOJbLA.

OTo—npH paccMaTpuBaHWH M3ru6oM kHu3y. [IpoTHBONONOXKHASA TEHb
JaCT MeHee pe3kHit OOpHIB TEHEBOrO TPEYTrONbHUKA C 3aKpyIJeHHeM YIJ/IOB;
IauHa 3Toil TeHH OYyHeT KasaThCs GOJBIIEH, 4eM B PACCMOTPEHHOM BHILIE
npumepe, 31ech HMeeTCs aHaAOrusl ¢ NMepBBHIM IPHMEPOM, PACCMOTPEHHBIM
cHayana (puc. 8 u 10).

Teun GOKOBHLIX CTOPOH IpH KpyToM H3ruGe (puc. 19) umerot 6oabuioe
CXOJCTBO B 0fleM Buie C TeHAMH Ha puc. 15a ¥ 156, HO mepenuuit
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TPEyroNAbHHK, DaclOJOXEeHHHH CBOMM OCHOBAHMEM HA BHICOTE, NPHOIH~
3UTENAbHO, !/, obmiell gaumbl ee, uMmeeT O6OJBIIKE CHABHI BJEBO HIK
BAOpPaBO, CMOTPS MO MOJIOXKEHHIO CTBOJIA, YTO IOKa3eBaeT Ha OONBIDYIO:
KPYTH3HY u3ru6a cTBOJA, 4eM B IIpHMepe MO BBIILIEYKAa3aHHEIM PDHCYHKaM.
Bce BMecTe npexcraBiaseT SICHYH Kap--
THHY H3ru6a CTBOJNA BJEBO, IIPH SPKO BHIpa-
JEHHOM NpEJCTaBJIEHHH O TPETH TEHEBOIC:
paccrosinug. [IpoTHBOMONOXKHAS TeHb JACT
TaKyl0 XKe KapTUHy, HO ¢ OOGpaTHEIM Hampa-
BreHHeM. BecbMa cyulecTBeHHOH 0cOGeH-
HOCTBIO pACCMaTpPHBAHUS 3THX OOKOBHIX Te--
Hefl ABJAfETCA TOYHOE ONpPENEeNEeHHE HX I10JI0-
JKeHHUs OTHOCHUTEJbHO IIOCKOCTH NMOruba, Tak
KaKk MaJseliliee HeIOBOpDayHMBaHHE  CTBOJI&:
NPOHU3BEAET H3MEHEHHE TOXIEeCTBEHHOCTH.
¢opmpl TeHelt u BBeAeT B 3a6ayXICHHE.
[Tocnennee 06CTOATENHCTBO BeChbMa BAXHO:
Puc. 19. IJIsl yCTAHOBJCHHUS Pa3HHIBl MEXIY BHHTOBBIM
noru6omM u mnoru6oM B OAHY cTOopoHy. Hs.
YKa3aHHOTO IpUMepa MOXHO BHIBECTH 3aKJIIOUEHHE O TOM, 4YTO C NPHUOJH-
XeHHeM BepLIMHH noru6a K AyJBHOH YacTH, TPEYronbHUK, HAYWHHA OT
CpPelHEro KOmbua, OylNeT YIJIMHATHCSA, COOTBETCTBEHHBIM 06pPas3oM mepe-
meulasi CBETOBOH PasphiB K JyJay M TE€M CcaMbIM YKOpauMBas MepejpHee
TEHEBOE MATHO. TPeHHPOBKOH He TPYAHO HOCTHUB OMNPEJIENEHHS JOBOJBHO
TOYHO BEPIUMHEI JIOra, a TaKXe H JJIHUHBI €ro, 4TO BecbMa HEOOXOAUMO:
IUIs ONpPEIeNeHHs] TOYEK OMNOPH CTBOJA BO BpEeMs HAaHECEHUs yAapoB IIpH
BHIIPSIMIEHHHU.

4. Mloru6 ma °/, MOAOBHHBI CTBOAA OT AYAa.

Kak xe M3MeHAIOTCS TEHH B TOM Ciyuae, KOrja BepIiMHa H3ruba:
cTBOsAa MpuHOMHKaeTcs K ero cpexuHe? Jas H/VIIOCTpPAUUy NPOU3BeELeM:
noru6 CTBONA HA JABYX TPETAX MOJOBHUHBI €ro JIJAHHBL, CYHTass OT AyJa.

B nanpasnenuu BepiuuHb Noru6a KHH3Y
SICHO NPEJCTABUTCH KODOTKHH CBETOBOH Ie-
PEPHIB TEHH MOCJHEe IMHPOKOTO H KOPOTKOTO,
C 3aKpyrJieHHOH BepIUHMHOH, cdepHuecKoro
TPEYroJIbHHKA, OCHOBAHHE KOTOPOIO-—JHHHS
OKPYXHOCTH CpeIHEro KOJbild, 3a CBETOBLIM
NepepeIBOM HA4YHETCS MNepelHHHE Tpeyrofb
HHK TEHH C OCHOBAaHHMEM CJerka HW30THYTHIM f
KOHUEHTDHYHO CPeHEMY KOJBLY H C IIPABHIL-
HHIMH CTODOHAMH, €CJHH 32 JOrOM K HYJIy
4acTh CTBOJA NPSAMAs; €CJAHU XKe NyJbHas 4acThb
MMEET HeGOJbIIMe JIOTOBHHBE,, TO GOKOBHIE
CTOpPOHBI TEHH JanyT HU3BHJIHMCTOE odepTanune
C O6mHMM HampaBJICHHEM BEPUIHHBI B CPEIH-
HY JYJBHOTO KOJBHA,

Taxum o6Gpasom, 1eHb B 3TOM HANPABJIEHHH CTBOJA OYIET NPEACTa~
BJIEHA JBYMf TPEYTrOJbHHKAMH CO CBETOBEIM I[I€DEPHIBOM [0 CTOPOHAM:

Puc. 20.
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BepIuMHB 3amHero (puc. 20) M cO CJjerka CKpYIJIEHHHIMH YIylaMH I0OpH
OCHOBaHMK repenHero TtpeyronbHuka. CBETOBOH NepepHB MeXxIy Bep-
LIKHOM 3aJHET0 M OCHOBAaHHEM MEPEAHEr0o TPEYroJbHUKGCB SCHO BHIEH IO
TOr0 MOMEHTa, II0OKa NpH MOABOXKE MOX TEHb IOCJAEAHAS HE KOCHETCH
OKPYXHOCTH AYJbHOTO KOJbIA, a MMO3TOMY IIpH MpPAaKTHKE BHIIPSAMJICHHS
J0roB OGBLIYHO OTPAHHUMBAIOTCH TOMBKO SICHOCTBIO CBETOBOTO IME€pEpPHIBA,
He JIOBOAS A0 BHAA TeHH, Kak Ha puc. 20.

34K0H MEepCHEeKTHBH B JAHHOM CJlydae Kak Gbl YKOPauWBaeT BBICOTY
nepegHero TPeyroJbHHKAa TEHH, BCAEACTBHE 4ero Kaxylleecd riasy coOOT-
HOUIEHHE BHICOT BTHX ABYX TPEYrOJBHHKOB He COOTBETCTBYET, KaK U cle-
noBano, 1:2, T.-e. BHICOTA 3aJHEr0 MeHbIe B [BAa pasa BHICOTH fe€pej-
HEro TpeyronbHMKa TEHH, a JaeT BMEYaTJEHHE COOTHOLIEHHIO, IPHMEDHO,
3:5 unu 3aausag Tedb B 1%/; pasa MeHbInE mepejHeld 10 BHCOTE.

B auaMeTpanbHO-NPOTHBOIONOXHOM HalpaBIeHHH, T.-e. BEPLIMHON
usruba CcTBoJa KBepxy, OyJeT NpPeACTaBAATHCS BHJA TEHH BeCbMd I0XO-
XHMH Ha TeHb cTBoJA C M3rH60M B cepenuHe (cM. onMcaHue Ha CTp. 16
puc. 14), HO C TOI pAa3HHUIUEI0, YTO 3aJHAS NPSMOYTroJNbHas 4acTb TEHH
GymeT Kopoue, a NepemHHH TPEYrOJbHHK, HMesl OCHOBaHHME MEHBIIE, YeM
BepIIMHA O06pHIBA 3axHell TeHH, MO BHICOTE GymeT Tak xe, MPHMEPHO,
B 12/; pasa Gosblue BBHICOTH IOcAenHed. Yrael oGpeiBa 3amHeid TEHH
6yLyT OoueHb spkKo BhipaxkeHH (pHuc. 21). Ilpu nonyuewuu nosHOro BHAA
TeHH He GyjAeT BHJHA YepHasd NO0JOCKA Hepemyera paMbl BBepXy AyJAbHOTO
KOJbIIa.

Puc. 21. Puc. 22.

[lenTp cpeaHero KoJbHa MepPeMecTHTCH BHIIE LEHTpa LyJBHOTO Ha
Ty e BeJHYHHy, HA KOTODYIO llepeMeliaercss LEHTDP NEPBOro BHHU3 IpH
JAHaMeTpaNbHO-IIPOTHBONOJOXHOM HanpaBienyy, OTcrona U pasHOCTb B Te-
HX N0 JIA¥He IBYX IMPOTHBONOJNOXHHIX HanpabBleHHH KaHaaa CTBOJA.

- DOxOoBBHe TeHH NPEACTABJAAIOTCS B BHJE, AHAJOTHYHO YKA3aHHBIM Ha
puc. 15a u 156, HO c TOH pa3HHuEH, 4TO BHICOTA NPABOTO HJIH JEBOIO
3ajHero ycryna (CMOTPS IO IOJOXKEHHIO paccMaTpHBAaeMOro CTBOJA)
Oyzer Giamxke MOAXOIHTb K COOTHOLIEHHIO C OCTaJbHOH BHICOTOH, Kak 1:2;
JeBasl e HJIH [paBasi CTOPOHA 6yaeT H30THYTAa HapyXKy C HE3HAYHUTEJbHBIM
CBETOBBIM BHIXBATOM B JHHHH HM3ru6a, HEMHOIO BHIIIe YCTyNa ¢ IPOTHBO-
noa0xHOH CTOpOHEL. [IpH 3TOM nMHMA M3rH6Ga HEMHOro 3acBeT/eHa H He
TaK OTYETIMBO BHIpAM(EHA, KaK ee NPOTHBONOJOXHAsA CTOPoHa (puc. 22).
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5, Iloru6 B cepeamme CTBOAA. \

Tocne 03HAKOMJIEHHS ¢ XapaKTepOM H3MeHeHHs TeHed NpH u3rubax
(morax), pacloOJOXeHHHX Ha INPOTSUKEHHM IOJIOBHHBl JUVIHHBL  CTBOJA
B Pa3NHYHBIX TOYKAX, MH HMeeM Telepb SICHOE MPEeACTaBICHHE O TOM,
KaK ONpejeuTh BepDIIMHY W HAmpaBieHHe MOru6a B ITHX clydasX.

Yro xe u3 cels mpefcraBiseT TeHb CTBOJA, Y KOTOPOTO BEpIUHHA
noru6a HAXOLMTCS HA CEPEJHHE ero JIIHHBI?

[lpeanonoxuM, 4To Mbl MMeeM JeJIO C MOJOTHM JIOrOM B CepelnHe
CTBOJIa NPH YCJAOBHM OTCYTCTBHSL JAPYTMX JIOTOB Ha OCT@JIbHHX HacCTAX
ero. AT0 HEO6XOAMMO [ TOYHOrO O3HAKOMJIEHHA C H3MEHEHHMEM TEHH
B YKa3aHHOM clydae, 4TOGH B JajbHeilleM Jierde pacrnosHaBarb €ro
cpead Macchl Pa3IHYHOTO POJa BHHTOOGPA3HBHIX MOTHGOB.

Bux TeHH, NpH HAaNpaBJeHAH CTBOJIA BEPLIMHOW H3ru6a KHH3Y, GyAeT
NpeJCTABMATLCA [1a3y ABYMs TPEyrOJbHHKAMU: NepelHHi—OUeHb JNJMHHBIH,
HAYAHAETCS OKPYKHOCTHIO CPEIHEro KOJblUA M 3aKaHYUBAETCs y AY/TLHOTO
KOJIbLid, HMes BIOJHE [PABHIBHOE MOCTPOEHHE C SPKO BBIPAXKEHHOH MOUTH
OCTPO# BepHIXHOH.

OKpPYXHOCTb CPeJHero KOJbLA 3aMeTHAa TOJBKO HHXKHEH CBOEI
yacThlo —HA !/ Bcefl cBoelt IJIMHE], a OCTaJbHas 4acTb HCHE3AET BCIEL-
CTBHE CBETOBHX 3((eKTOB yATHHHBIIErocs
1oJ1s1 0603peBaemMoro npoCcTpaHcTBa c o6pa-
30BaHMEM HOBOTO KOJbld, OTHECEHHOrO
HEeCKOJBKO Has3ajJ H CayXalero HavyalioMm
OCHOBaHMS APYroro TpeyroJbHHKa TeHH—
3aJHEro; 3ajHUil TpPeyroJbHHK TEHH HMeeT
clerka BHITHyThle BHApyxXy GOKOBHIE CTOC-
POHBl M BBICOTY, NMpHUMEPHO, B TPH pasa
MEHBIIYI0 BHICOTHI nepegHell TeHH; nMocaen-
HeAs cJerka ocsa6Jiena oxpackoi (puc.23).
[Ipn noagsomxe mox TeHb, KOTJa BEpIUHHA
nepejHero TpeyroJbHHKa KOCHETCS Hy/Ab-
HOTO KOJbIa, MEXJy OCHOBaHUEM €ro H
BEPUIMHON 3amHero TpPeyroJpHHKA $ICHO
3aMeTeH CBETOBOH IepepniB C sPKHM
GMeCKOM 30HBI MEXIY JHHHAMH -ABYX
CPeNHAX KOJEW: OJHOr0 HOPMAaabHOrO, OTOXBHHYTOTO usrubom Kme-
peaH, W Apyroro—BHOBb oO6pasoBanHOro. IIpoucxogur 5TO BCIACACTBHE

Pec 23.

TOTO, YTO TE€Hb, OTPAXCHHAs MNEPEMJIETOM paMbl, JOXHUTCA MO M30THYTOH
KHH3Y [IOBEPXHOCTH, HA CEPeJIHHE KaHala CTBOJA, A MO3TOMY (PUKCHPYETCH
B TOYKAX BO3BBILEHHS; 3TH TOUKH KaK OBl OTTEHSIOT BEPUIMHY JIOTa H CIy-
AT HAYAJAMU 1 OCHOBaHMI 3THX JBYX TPEYrOJbHHUKOB TeHH. B neft-
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CTBHTENIBHOCTH 3TH TOYKM Havana TteHed (K; u K, puc. 24) ne onpene-
NS0T, KOHEYHO, IJHHY XODAH H3rHGa, HO BMECTE C TeM JAIOT BredaT/IeHHe
BO3BHIIIZIOIKMXCA TOYEK, HA KOTOPHIE Jerjia TeHp C 006pasoBaHHeM HEHO-
CTYNHOR AJsl Hee 0OJACTH B MeCTE€ CBETOBOTO MepephiBa., 3IeCh UMEETCH
aHanorus c 3areHeHueM JuHedku (puc.4). OcHOBaHHS 3THUX ABYX TPEYroJb-
HMKOB 1O CBOe#l INHDHHE MPEeACTABJAAIOTCA TIJ1a3y PaBHHIMH.

LleHTp HOBOOGPA30BaHHOrO CpejHEr0 KOJbHA 3HAUHTENLHO NepeMe-
CTHJICH KHH3Y OTHOCHTEJbHO HEHTPa Kpyra LyJbHOTO Cpe3a, BCJIENCTBHE
yero 0603peBaeMoe MPOCTPAHCTBO TaKXKe 3HAYUTENHHO YBEIHUYHIOCH. Do«

KOBEIe CTODOHH KOJI€L PAaBHOMEDHO CXAaTHl

U TPeACTaBJAOTCH Ta3y MNPaBUABHEIMH

oBanamMd. B HanpaBnenun wusruba Bep-

HIKHOIO KBEePXY TEeHb NMPEACTaBAALTCS OYEHb

KODOTKHM TPeyroJbHHKOM CO cJerka BHI-

THYTHIMH BHAapyXy CTODOHaMH; no 6GokaMm

OCHOBaHHUSl BEICTYNAIOT B BMJE Y3KOH JICH-

, TOYKH TEHeBHle MNATHAa, OrPAHHYEHHHE

€33y © OKPYXHOCTBIO CPeIHero KOJbLA
(puc. 25). :

DTy JNEHTOYKYy HAJIO0 pacCMaTPUBAaTh

KaK COKpaIleHHH# 0OPHIB TEHH NPH SBJIEHUH

uaruba cTBosa B cepenuHe. TeHp 3Ta J0-

Puc. 25. BOJIBHO CHJBHO CI'yilleHa M MEIJEHHO MOoJ-

3eT MO HHXHEH CTeHKe I[pPH MOIBOJIKE.

[Ipy 3TOM LEHTp CPeIHEero Kpyra OTHECEeH BBIIIe HeHTPa IyJbHOTO KOJBLA,

BCJIEJICTBHE 4Yero rJaa3y apKo MpeACTaBJIseTcsa KapTuHA noru6a cTBosa BHH3.

M3 aToro mpumepa SICHO BHIHO, KaKk NPHOGIMKEHHE BePIUHHBE H3rn6a
K CpejMHe CTBOJNIA COKpalnaeT MO BHICOTe TeHb C OGphIBOM. (CM. MOTHGHI
NDH aHAJOTMYHHIX HaNpaB/JeHHsX CTBoJaa, pHC. 14, 18, 21).

XapakTepHYyl0 KapTHHy [peICTaBJISeT
CTBOJI NPH TaKOM H3rube, ecad paccMaTpH-
BaThb €ro B HaNpaBJeHHH BepLIHHE Jora B
Kakyw-n1u60 CTOPOHY. [l mpumepa BO3bMeM
u3rub BJeBO, BEPIIHHOIO ero BIIpaBo (pHc. 26).

[Ipuaumas BO BHHUMaHME OTHOCHTEJBHYIO
NpSAMHU3HY AyJbHOH MOJOBHHE CTBOJA, HA
nocJaexHei BUIHA TPEyroJbHash TeHb JOBOJbHO
IPaBUIbHOTO OYEePTAHHUS, IPH YeM OCHOBAaHHEM
CAYXKAT 4aCThb OKPYXHOCTH CPeIHHEro KoJbua,
BHIMMas C [OpaBOoH CTODOHB, a C JeBOH-—
CAMBIIASCA C JHHHEH HOBOOGPa30BaHHOTO
KOJblla, CXaTOr0 C 3TOH CTOPOHH H3rHOOM
cTBoJa. CHHM3y K OCHOBAaHHMIO TDEyroJbHHKA Puc. 26.
IIPUMBIKAET MATHO, CJieBa CBOEH CTOPOHOM IIPO+
JOJKalolee JIeByl0 CTOPOHY TpeyroJbHHKA, CJerka 3aru6afcb BHapyxy
Ipy BCTPeYe C HOBHM KOJBIOM, KOTOPO€, HIA KHH3y, YAJHHSET
NpaByl0 CTOPOHYy 3TOro NfATHA; IpaBas CTOPOHA 3aJHEr0 NATHA HE CJHTa
C TaKOBOI Xe CTOPOHOI0 MepenHell TeHH H o6GpasyeT Kak OBl YCTyIL
[lpu moxBOJKe moj TeHb NepemHUE TPEYrONbHHK HaudHaeT OOGPa3OBHI-
BaTbCA BMecTe C 3agHUM npupatkoM. CpeiHHe KOJbLA HECKOJbKO Cha-
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BJAEHb M NPEACTABASIOTCS HENMPaBUNbHOH (JOPMEI CXKATHIMM OBajJaMH, Ha-
NOMHHAIOIMMH fHI0; DEHTPHl KX OTHeCeHH BHU3. LIeHTp nynbHOro KOJBL2
nepeMelieH BJEBO, OTYErO SICHO 3aMeTeH NOrub CTBOJA B 3TY Xe CTOPOHY.

[IpoTuBOmOMOXKHOE HanpasieHHe, T.-e. H3TH6G BMNDABO, AAET TaKyle
XK€ KapTHHY, HO B OOpAaTHOM HaNpaBJEHHH.

Paccmorpennsiit moru6 crBONa B CepeiMHe JOKeH OHITh OTHECeH
K paspsny KOPOTKHX, HO KDYTHIX MOTHGOB, TaK KaK Mbl HAaGJIIOJANH SICHO
BHIMMBIH Pa3pbiB TeHeH CBETOBHIM NSTHOM Ha OJHOH CTOPOHE H 06DHLIB
TEHH Ha NPOTHBOIOJOXKHOMH.

Beskuii-ke mnosoru# us3ru6 CTBOJA B 3TOM MECTE CLJARUT Pe3KOo
OuepYeHHble NepepEIBHl TeHefl, COMbeT 3aJHUH U NepeanMH TPEeYyTOJbHHKH,

Puc. 27. Puc. 28.

cJerxa pa3pejuB OKDACKY TEHH B MeCTe HX CAMSHHS; T€Hb OYIeT Ka3aThCs
OuYeHb HNJIMHHOH U TOHKOH; JUHUS OCHOBAaHHUS TEMHOH TOHKOH IOJOCKORk
BBICTYNAeT 00 GOKaM TeHH. ¥ OCHOBAHHS, OrPAHHYEHHOrO TEMHOH JHHHENL
OKPYXHOCTH CPeIHEro KoJblLa CHH3Y, 6yLeT
BHJHA CBETOBasl [0JIOCKA, 3aKJIIOYEHHas Me-
KAy 3THM CPEIHHM KOJBLOM M OKDPYX-
HOCTBIO KOJbLA, BHOBb 006Pa30BaHHOIO I10-
rH6OM CTBOJIA; 3TO KOJBIO HE KOHIEHTPHYHO
NepBOMy, a I03TOMY CJAHMBAaeTCH C HUM
B TOYKAaX, pPACCTOSHUE MEXIy KOTOPBIMH
pPaBHO, NIPUOIU3UTENLHO, ONHON TPETH OKPYK-
HOCTH mnepBoro. lIeHTp cpexHero KoJbLa
3HAYUTENHbHO ONYCTHTCS KHU3Y OTHOCUTENBLHO
LEeHTPa AyJAbHOrC Koasua (puc. 27). Juamer-
METPaTbHO NPOTUBOIOJIOXKHAA CTOPOH&E JAACT
KOPOTKYIO TeHb C(epHYecKOro OuepTaBus
C PE3KO OuUepPUECHHBIM OCHOBAHHEM H CKPy-
Puc. 29. rnesHoOR BepmuHo# (puc. 28),

Ha puc. 29 noxasasa TeHp npu pac-
CMATPUBAHHH CTBOJIA BEDPIUMHOIO Noruba BrnpaBo. Kak BUAHO U3 DPHCYHKA,
2Hb 3Ta M30THYyJACh BCA BIOPaBO, NPH 4YeM OXHAa CTOPOHA TPEYroJbHUKA
H30rHyTa BOBHYTPb TEHH, JApyras—BHapyxy. CpeaHee KOJbLO CHIAaBJEEO-
C JeBOM CTOPOHBI NpPU NEpPeMEIIEHHOM LEHTPE €ro BIPABO, BCAEACTBHE
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4yero SCHO BMJAHA KapTHHA moru6a CTBOJA BJIEBO. TeHb JHAMETPANbHO
NPOTHBONOJIOXKHOI'O HampaBJeHus TOXAECTBEHHa, HO OUYEPTAHHA HMEeT
B obparHOM HampaBieHHH. Takum 006pa3om, H3 PacCMOTPEHHHIX IBYX CIy-
uaeB NOTKOOB CTBOJA B CEPENHHE MOXXHO BHIBECTH 3aKJIGUEHHE, YTO CHM-
MeTpHs TeHe#d puc. 23, 25, 27 u 28 nokaseiBaeT, 4TO NOrW6H 3TH Hapy-
HIMJIH HampaBJeHHe KaHala CTBOJA B OAHOH miaockocTH. CrexoBaTenbHO,
NpU pacnpsiMJIEHHH TAKUX JIOrOB HaJ0 TOYHO ONPEAENSATh BEPUIHHY HX
B 3TOH INJIOCKOCTH, a Takke H HAHOCHTb yjaap WM HaXHM, He H3MeHAd
ee. Bcfikoe e u3MeHeHHe IVIOCKOCTH yHapa NPH paclpsMIeHHH NOrH6OB
JacT €JOXKHHHA H3THG CTBOJA, NpENCTaBAAOMHA GOJbHIYI0O TPYJAHOCTb IPH
pacno3HaBaHHH.

6. IlormOn1 crBOAa B ABYX MeCTax.
a) Jlsa Aora B 0AHOH DAOCKOCTH.

BosbmeM TOABKO YTO paccCMOTPEHHBIA HaMu ciayuyad nosororo noruba
B CEpenHHE CTBOJA M NPOM3BENEM yjaap Ha YETBEPTH €ro IJHMHH OT AYJa,
B TOM X€ CaMOM HalpaBJEHHH, T.-€. MHl NOJIYUHM CTBOJ C JBYMS JIOTaMH
Ha ero aJuHe, 4TO MOXHO BHAeTb U3 pucyHka 30, rxe touxa A u B ykaswi-
BAIOT HalpasJieHue ynapoB Iis noxydeHus noruyrocreit. [I, C, E—roukn

Puc. 30.

onopsl. PaccmarpuBaeMulii HOBHIM NMOTH6 OTHOCATCA K HHCAy [OJOTHMX
H KODOTKHX.

M3menenve BHJA TeHU pHC. 27, NPOU3BEIEHHOE HOBHIM NOru6oM,
MOXHO BHIEeTb M3 pHC. 31, Ha KOTOpOM $CHO 3aMeTHO paspexenue
OKDAacKH ee B BepUINHe HOBOI'O JOora M co-
BEPIUEHHO IPAMOYTOJAbHHIE BUX TEHH CO
CrylleHyueM y AYJIbHOIO KOJbLA, ¥ OCHOBa-
Hysl 3aMeTHO HEKOTOpOe YyMeHbIIEHHe IIH-
PHHH, H 60KOBHIE MOJOCKH TE€HH HECKOJBKO
TaKXe yMEeHbIIeHHl.

Taxoe u3MeHeHue MNPOHM30WNIO, OdUE-
BUJHO, BcaeacTtBue Ooabiioro gocryna
cBera Ha eye 6oJiee BHITHYTYIO IOBEPXHOCTD
H OTnedarka Ha Hell CAHMIIKOM IJUHHOH
TEHH OT mepemsera pambi. JIBOAHOH M3rub
NOCTYXKHJI NPHUYMHOH MEpEeMENIeHHs HeHTpPa
ILYJBHOTO KOJMbUA 3HAYUTENLHO BHIILE CpPeJ-
HEro, a 3TO MOc/JefHee CI0CO6CTBOBAIO Puc. 31.

TaKXKe N YIJIMHEHHIO TEeHH.

JIns HeoNmHITHOrO Tr/as3a, He 00JaNaloUero XOpollel 3pUTENbHON
aMaThIO, BUAH STHX IBYX CONOCTaB/AseMbIX TeHeH (puc. 27 ¥ 31) mokaxyTCs
NOYTH OJYHAKOBHIMH, BEepHee—OH He 3aMeTHT OocaabJeHH TeHd B ec
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<epelluHe, CTYIUEHHS Ha KOHIE y AyJAbHOrO KOJAbLA M OTCYTCTBHA ylIHpe-
HUA ee K CpelHeMy KOJbIly B IIOCJAEIHEM HCCAeIyEeMOM CJydae.

IMToaToMy ans Haunmyumiero pacno3HaBaHMs 3TOrO poxa MOru6oB
He0O6X0AUMO NOBEPHYTh CTBOJ B JHaMeTPalbHO-NPOTHBOIOJOXHOE Hallpa-
BJIEHME M TOTXAa IJa3y OTKPOeTCd OuYeHb XapakKTepHas JJg JaHHOTO
Clydasi KapTHHa M3MEHEHMsl TEeHH: Ha-JIHIO OylIeT NPAMOYroJbHBIE OODHIB
CrymieHHOH TeHH, a 3a HHUM CBETOBas [0JOCa 4O CaMOrO JAYJbHOTO KOJAbIA.
Tenp yBenuueHa MO IIMPHHE H COKpAllleHa [0 JJIHHE N0 NPHYHHE OTpa)ke-
HUA Ha CHJIbHO, B ABYX MeCTaX, HM30THYTOH KHHM3y MOBEPXHOCTH KaHazia
<tBosa. [Ipn aTOM, BCIEACTBHE IIePEMEIIeHHs I[EeHTpPa AYJAbHOrO KOJBIA
KHHM3y OTHOCHTEJBbHO IEHTpa CPEIHEro KOJblla, B BepXHEH uacTH IepBOro
3aMETHO uYepHeeTCs HMXKHee pe6po Inepemnera pambl. IDTOT NPH3HAK
MOKa3hiBaeT HA MOJN0XEHHe H3ruba cTBosa GaMKe K AyJNy H Ha MOJOrOCTb
€ro, XOoTd B JAHHOM CJyyae B HaJHYMK JBa u3ru6a B OJHOH MJIOCKOCTH
enfe Gosnee crnocoGCTBOBaIM BHIMMOCTH IepellyieTa paMbl, OTpPaaloulei
TeHb (puc. 32).

Puc. 32. Puc, 33.

Tenp GoxoOBas, KaK BHIHO M3 DHC. 33, 1aeT ClAeAyloliee H3MEHEHHe;
HanpaBJeHHe €e CTOPOH HMeeT GOJBUIYI0 H30THYTOCTb, NPH 4YeM BepUIMHa
TeHH OTKJOHAETCS OT WEeHTPa AYJbHOI'0 KOJbLA B 3aBUCHMOCTH OT MOJIOXKeE -
HH4, PH KOTOPOM DAacCMAaTPUBAIOT CTBOJ. B JaHHOM cayuae, NpH norube
BJ€BO, BeDUIMHA OTKJOHEHA BMPaBO, H C JeBOH CTOPOHH BHHTOBOH JHMHHHU
Y caMOoro Koabla 3aMeTHO HeGOJblnoe HTHO HEryCTOH OKPAcKH.

[lporuBonmoNOXKHOEe HanmpaBieHHe CTBOJA JaeT aHAJIOTMYHYIO TeHb,
HO ¢ o0OpaTHHIV HanpaBJeHHEM.

BHHTOOGPa3HOCTD 3TOM TeHH MOJydYaeTcss BOMHOOGPA3HOCTHIO H3ruba
BHYTPeHHell CTeHKH KaHasja CTBOJIA, a TaK Xe M MO NPHYHHE OTKJIOHEHHA
LeHTpa Iy/JbHOTO KO/IbLUA BIEBO OTHOCHTENBHO CPEINHEro, B CBOIO oOuepenb
cxaTtoro moruGom ¢ JNeBOH CTOPOHH; TEHb NepellieTa paMb (QHKCHpyeTcs
NMO3TOMY HAa H30THYTOH BOJHOOOpPa3HOH MOBEPXHOCTH C OTKJIOHEHHEM
cBoefi BepWIMHB OT LEHTPA JYyJbHOrO KOJbLA-BNPABO, T.-€. B CTOPOHY,
Hap6oJiee OTKPHTYIO IJA ee OTpaKeHHd.

CpaBumuBass TeHu puc. 29 u 33, MOXKHO 3aMeTHThb, YTO BO BTOPOM
cly4yae MBI MMEEM HeJO CO CJOXKHBIM H3rHGOM, HMEIOIIMM JBe BepUINHBI
JIOTOB: OJYH B CepeiuHe, a JApyroil Ha '/, oT nyna.
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PaccmoTpeHHBI cayyail MMeeT Bce JaHHBE 19 TOYHOTO paciO3Ha-
BaHHd BEPLIHH JIOTOB [0 CBOEH MNPaBUALHOH CTPYKTYpe MOCTPOEHHR
TeHe#, ¥ OTCIOa MOXHO BHIBECTH IIPaBHJO: KOAb CKOPO GOKOBHE
JUHMM TeHeH® HMMEIOT NpSIMONUHENHHOe HanmpaBieHHe (pHC.
31 u 32),—cTBOJM H30THYT B OAHOIM INOCKOCTH; CJENOBa-
TeAbHO, HaJAO 3aMETHTh HampaBJeHHe 3TOH NOCHAEHHEH
H HAHOCHTDb yJapH O 3TOMY HampaBJaeHHuw. Bcakoe usMene-
HHe IJIOCKOCTH yJapa OTHOCHTEJNbHO INIOCKOCTH 3THX JIOTOB 3HAYHTENLHO
OCJIOKHUT H3TH6, CHeNaB ero BMHTOOGPA3HHIM M TPYAHO MNOILAAIOMMMCS
HCIIPaBJEHHIO. :

Ha yxasannoe o0G6CTOATeNBCTBO BTOPHYHO OBpaulaeTcs] BHUMAaHHE
M3y4aOWMX NPABKY CTBOJOB [IOTOMY, H4TO CJOXHOCTH TEHEH B' CAydaax
BHHTOOGDA3HBIX MOrHGOB COCTaBAsieT GOABLIYIO TPYNHOCTb JAJg PAclo3Ha-
BAaHHS MX BEPIUMH, a II03TOMY HEOO6XOIMMO CO6/MI0IaTh Cyry6Gyio OCTOPOXK-
HOCTh B yJape MMEHHO B IIJIOCKOCTH H3THGa.

6) lzsa Aora B 0AHON IAOCKOCTH, HO ¢ AHAMETPAAbHO-IPOTHBOMOAON-
HBIMH BepIIMHaMH.

Y3 pucynka 34 noHaTHO, KaKuM 06PasoM paCIONOMEHHl JBe BepIHHbE
HEeGOMBIINX N0 KPYTH3HE NOTrHGOB CTBOJA.

L

Eciau paccmaTpuBarh Tenb CTBO/MA MYHIIKOIO KBepXy, TO HaM Ipei-
CTaBHUTCAd BecbMa XapaxkTepHad KapTHHa 3aTeHEHHS, B CyMMe CBoeH
3aK/I04AN0Wad 3JIEMEHTH paHee pPaccMOTPEHHMHIX npuMepoB. Tak, Hanpumep,
CryIlEHHE TeHHM y CpEeJHEero KoJbia Ha Npo-
TSKeHHH 1/, puuHBl (puc. 35), ¢ mocaenyo-
KM oOclabieHHeM OKpacKd M BlaJHHAMH
CTOPOH, II0Ka3bIBAeT, YTO BePHIKHA JIOra HAXO-
OUTCA Ha !/, AJMHB MOXOBHMHBI CTBOJMA OT
CepeiuHb; IOCJAe 3TOr0 OoCJIabJeHHd TeHH
Ha4yHHAETCH HOBOE CryUleHHe ee C eJBa 3a-
METHBLIM OOpPBIBOM MOYTH y AYJbHOrO KOHLA
CTBOJIA, NMPH YEM 3TOT OCTAKIIAHCH KOHEI
KaHana KaXeTcd 3acBeTJeHHHIM. Bte aTo
IIOKa3BEIBA€T, YTO B MECTE CrYIUEHHS TEHH
uMeeTcs MOru6, HO C BepIWIHHOH B JHaAMET-
palbHO - IPOTHBONOJNOXKHOM HANpaBJIeHHH, —
3TO NOATBEPKIAET W BEpIIMHA TEHH, Ipeacra- -
BasIOm(as co0OK0 MOJHYIO QHaJOrMI0 C BEpPIIMHOW TeHH puc. 18 (morué
Ha !/; oT nyna).

ToyHO Takxe AHMaMeTPaJbHO-MPOTHBONOJOXHEIH BuA TeHH (pHC. 36)
HMMeeT B 3ajiHel CBOeH 4aCTH CXOJACTBO C TEHbIO noruba Ha !/, OT CepeuHH
(puc. 21), HO ¢ MeHee BHIpaXEHHHMH YyIlaMH OGDHIBA BCJIEACTBHE

Puc. 34.

Puc. 35.
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MEHbIIeH KPYTH3HB JIOTd; 3aCBETJEHHE TEHH IOCIE CTYUIEHHOTO OGPHBA
€e onpejenser BepIIMHY Moru6a B 3TOM TOUKe; nasbHeiiumlee CryuieHue
TEHH y NyJbHOTO KOJAbLA [OKasHiBAET HA TO, YTO JOT HE HAPYUIMJ
TNPSIMH3HBl OCTaBUIErOCS KOHHA AYJAbHONH YaCTH CTBOJA.

Puc. 36. Puac. 37.

Takum xe 06pasom u GokoBbie (pHC. 37) TeHH OTPANAIOT HanpasJe:
HHE 3THX JBYX MOr#GoB, u3ru6aschb TO B OAHY, TO B APYIYIO CTOPOHY
110 CBOEMY HANDABJCHHIO C 3AMETHHIM CI'YIUEHHEM Y OCHOBAHMS M BEDPIIMHBI
obuieit ¢uarypn ee. .

PaccmoTpeHHbIft npiMep MOKA3HIBAET HA MOJHYID BO3MOXHOCTH PA3o-
Oparbesl, MyTeM CPaBHEHHUs, BO-HEPBHX,—C ILIOCKOCTHIO HanpasJieHHUs '
JIOrOB—II0 CHMMETDHH (QHUTYp TEHEil, a BO-BTOPHIX,—ONPEAEAUTH BEPIIHHbI
UX Ha [NPOTHXEHMH JJIHMHBl [OJIOBMHBI CTBOJA C HEOGXOXMMOR 11 nmena
TOYHOCTBIO—IIO AHAJOrHA C PacCCMOTPEHHBIMM paHee mpumepamu. Hanuuume
MEHEE YETKOrO OYePTAHHsI CTOPOH TeHEH B 5TOM NpPHMEPE, CPABHUTEABHO
€ PpaHee pacCMOTPEHHEIMH, HMEET CBOI0 MeJp — NPUYYATb K aHaNu3y
HanboJee HACTO BCTPEYAIOMUXCS B MPAKTHKE IOTHYTOCTEH B CTBOJAX.

B) JiBa Aora B PasAMYHLIX HAOCKOCTHX: OZMH K apyromy ma 90°,

Jlnst npumepHO# mamocTpanuu OTpaxeHust TeHed B cTBOJMAX 0Opu
CJIOXHBIX ¥3ru6ax, BO3bMEM CTBOJ M H30THEM €ro cHayaJga Ha cepenuue

Puc. 38.

BEPUINHOI0 BHHU3 OTHOCHTIBHO MYWIKH (JIOT NOJOTHI); 3aTeM Ha !/, ANUHB
€ro OT Nyna, H30THEM BTOPHIM [I0JIOTHM JIOrOM BIPABO, MPH MYIIKe
xBepxy (puc. 38). Torma, paccmarpuBast CTBON B I[OJOXEHUH My UIKOIO
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KBEDXY, MBI YBHAAM Ha HHXHEH [OBEDXHOCTH KaHajJa TP HENPaBUIbHBIE
TPEYroJbHAKA C M3OCHYTHIMH BHApYXy CTOPOHaMH M INPHUTYIICHHBIMH
BepwuHamu (puc. 39).

[lpu sTOM BeEpHIHHA mEPEXHEro, CaMoOro IJUAHHOTO TPEYroJbHHUKA,
HayydHAeTCd [paB2e LEHTPA LYJAbHOrO KOJbLA, a CaM TPeyroJbHYK Hamnpa-
BJISIETCSl BHU3 10 BEPTHKAIY; CJACAYIOMMH 3a HUM—MEHbIIHH, BepHIHHOH
€BOe{l HauyWHaeTcs M[OCTe CBETOBOTO pas-
pbIBa y OCHOBaHHSA NEpeAHero, npuuyeM 3Ta
BEPUIMHA yXKe MPOEKTAPYETCS MOYTH NPOTUB
UEHTpPa AYJBHOro Kosblia. JleBas CTOpPOHA
OTKJOHACTCA BJEBO, UMESl MOYTH INPAMYIO
JIMHHIO, a npaBasg Kak Ol 3aru0aeT BJAEBO
Yy OCHOBaHHfA, OTYACTH BHLIFHYBUIHCHL BHa-
PYXKy Ha cepejlHe CBOed IJHHE; OCHOBA-
HHE OrpaHnYeHo HOBOOOGPAa30BAHHBIM KOJb -
10M.

Tperuit, 3aguHui, TPEyroNbHUK TaK Xe,
KaK M Bbille ero Jexauuid, JeBod cBOeH
CTOPOHOH ewye 6OMbIIe OTKJIOHSETCS BJEBO,
CKDPyIJsif CBOIO BepUIHHY HOCJE CBETOBOTO
fiepepeiBa Y OCHOBAaHHA BTOPOro; npasas Puc. 39.
€r0 CTOPOHA BCTPEYAETCS C OCHOBAaHHUEM
Moj MeHee OCTPBIM yrJioM, 4yeM Jesass cTopoHa. Okpacka TeHHM 3aZHHX
JABYX TDEYTOJbHHKOB HECKOAbKO cnabee nepesHero. O6Inee HanpaBieHHe
9THX TpPeX TPeyTOJbHHKOB TEHH HCKPHUBJSETCH BJAEBO OTHOCHUTENbHO BEPTH-
KanbHOH MJIOCKOCTH, MpOoXojsule yepes LEHTP LYAbHOrO KO/IbIa,

CpenHee KOJbUO 3HAYHUTEJIBHO pPACTAHYTO KHH3Y M [PEACTABISETCH
fI04TH NPABUJIBHEIM 3JUIHICOM, 60JbIIas OCh KOTOPOTO HAKJAOHEHA BMPABO.

OcnoBanueM BTOPOro TPeyroJbHHKA CIYXHT CPeIHEe KOJbl0, BUAUMOE
caerka mo 60xkaM CTOPOH M Hcuesamoliee B H3JOMax HOBOOGDPA30BAHHHX
KOJIel,

Ecan Mb cpaBauM TeHu puc. 39 u 23, To YBHAHM, YTO KAK B IEPBOM,
TaK @ BO BTOPOM cCJydYasX MMEIOTCS Majbleé TPEeyroJbHHKM TEHH C3alH,
XapaKTepU3yIoulHe MOTHYyTOCTh HA CepejHHE CTBOJA. JTC BEChbMAa Ba)KHOe
00CTOATENBCTBO HaM HEOOXOAMMO 3HATHL JJad TOro, 4YTOGH oOmpene-
JIEHHO peIUHTh, YTO CTBOJ [OTHYT Ha cePeAuHe; CJAeZOBaTeJNbHO, [IpH
BCAKOM CJIOXKHOM H3rufe HYXHO HaifiTH Npexie BCEero Hauaao, HWIH IJaB-
Hbli 1Oru6, a OT HEero yxe BEeCTH Janbille CBOH HCCJIENOBaHHS.

Takum o6pasom, B 3TOM 3alyTaHHOM CJy4Yae CJIOXKHOTO H3TH6a KaHana
€TBOJIA, IIyTeM CpaBHEHHS, HAMH OIO3HAHO, YTO OH NOFHYT HAa CEpeIHHe;
HanpaBJeHue XK€ CAeXYOIIMX TeHeH K JIyJIbHOMY KOJbIY IOKa3biBaer,
4YTO KaHaJ ¥MeeT emie 1Oorud, NpUOJH3UTENLHO, HA CEePEeAHHE I[OJOBHHBI
CTBOJIA, HO HE BHH3, 4 B CTODOHY ¥ IIDH 3TOM—B Ty CTOPCHY, B KOTO-
PYyI0 HIET OTKJOHEHHME MepejHero TpPeyroJbHHKAa OT LEHTpa Aynaa, T.-€.
BIPABO. :

[ToarBepxmaeT Ju NPOTHBOIMOJOXKHASL T€Hb CTBOJIA HALIM ONPEAEJEHHAP
Jla, noarBepxnaer.

B sToM HampaB/eHMM MBI BHIHM, YTO TEHb CTBOJIA O4YeHb KODOTKAaf
¥ WMIKMPOKas B OCHOBAHHH, a 3TO MOCJeJHee yKa3hBaeT Ha CXOACTBO e€e
¢ puc. 32. Koneuno, 3T0 CXOACTBO TOJBKO 110 IIHPHHE ocHOBaHuA. Hr0
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ke Kacaercs Bepmiuusl Tenn puc. 40, TO 3xecp MBI BHIHM, YTO TE€HbL
3Ta pas;BadBaercsl, 06pa3ys OCTPOYTOJbHBIH yCTyn CIpaBa M TPeyroib-
HHK C BEpIUMHOA y AYyJbHOTrO KOJbla cieBa. OueBHIHO, HTO BUHTOOOpas-
HEI H3rM6 KaHama CTBOJA PA3Zeld] TeHb 0 MPHYHHE ee OTpaXKeHs
Aa W3J0MaHHOM mnoBepxHocTH. [IpW 3aTOM pasjzBaMBaHHE TE€HH NPOHU3OUIIO
NOYTH Ha CEpejHHEe €e [0 aHaJOTHHM C puc. 14 (o6‘acHenue Ha cTp. 16),
IaBas BO3MOKHOCTh BHBECTH 3aKJIIOYeHHE O BepwHHe noru6a Ha uerT-
BEPTH IJIHHBI BCEr0 CTBOJA B JYJbHOH ero uacTH. C JEBOH CTOPOHB
3aMeTeH HeGOJbLIOR OCTPOYrONbHBIA BBICTYN TeHH HAa BHICOTE YCTyna
C NpaBOfi CTOPOHBI; BHICTYI 3TOT HYXHO pacCMaTPHBaTh, KaK OTpaxeHue
TEHH Ha H30THYTOH KHH3y IOBEDXHOCTH KaHaJa, B CBOIO O4epeIb M30THY-
TOTO €ue M BJAeBO; BONEJCTBHE 3TOTO, CABHI Nepejsuell TeHu Ha OOGpHBE
3agHedl ¥ OTpasua HeGOJBIUYID YEPTOUKY €e, BHIIENIIYI0 33 NpEeRe/bl
J€BOH CTOPOHHI. - XapakTepHHli NpH3HAK [OTHYTOCTH
CTBOJA Ha CepelHHe— NPSIMOYroJbHAsS [O-
JIOCKa O6GpHIBAa TEHH y CpeXHEero KOJbia,—
BHIHA TOJBKO cJeBa, u0OO ocCBeleHue
NpaBoOH CTEHKH KaHana, OTKDPHITOTO HM3TH-
60M, CrIafua0 3TOT NPH3HAK C IMPaABOH
CTODOHBL.

XapaxrepHblf npu3Hax GONBIIOTC H3-
ru6a—BHAMMOCTb YaCTH IepervieTa pambl,
TaKXe He JO/IKeH YIycKaTbcd M3 HabJito-
nenusa. Maru6 ke cTBosa eme 1 B LAPYyroM
HalpaBJAeHUH YCUJI#BAE€T TeMHOE ISTHO
BBeDXy, NIpUOJH3UTENbHO HA CPeJHHE CBeE-
TOBOTO QoKyca OT CepejHero Kouabua o
LyNbHOTO.

Takum o6pasom, MO XapakTepy TeHel
JIBYX AHaMeTPaJbHO -NPOTHBOIOJOXKHEIX HA-
npasneHdfl MBI ONpenenMM HanuyHe JBYX JOrFOB C  BepIUHHAMY,
pacloJOXKeHHBIMH B JBYX IIIOCKOCTAX, [DH 49eM B3aHMMHOE [I0JOXEHHE
3TUX INIOCKOCTEH MOKa eme onpeneseHO C NPUOAH3UTE/bHOW TOUYHOCTHIO.
[MTonoxenune xe nnockocrefi usruba cTBOJA MO TeHAM puc. 35 u 39 ompe-
JleJIeHO TOYHO, a TaK XXe M M3BecTHa BepUIMHA Jora: cpeiuHa cTBoJA (IO
aHaJOTHH C pHc. 23).

Jna Gonee TOYHOTO ompejesneHHs MOJNOXKEHHS BEPIIHHBI BTOPOTO JIOTa,
pacrnonoXeHHOro OJMxe K JyaAy, OTHOCHTEJIBHO IJIOCKOCTH THepBOro,
[oBepHeM CTBOJ MYIWIKOw BrpaBo Ha 90° M yBHAHM, 4TO [e€PEePBHIB TEHU
CBETOM, IPHONU3UTENBHO, PACIIONOXEH Ha I10JOBHHE BCEro TEHEBOIO pac-
cTosiHMA (puc. 41); BcaencTBHe XKe CHABJIEHHOCTH CPEIHEr0 KOJblia CIpaea
U3ru6oM CTBOJA, OCHOBaHHMe 3aJHEro TPeyroJbHUKA OlPAHHYEHO 3TUM
KOJIbIOM H HEMHOrO COKpamaeT ero BHICOTY, NPUJABas €My HENpaBHJib-
Hyto ¢opMy ¢ KpHBOJIHMHeHHBIMH cTOpoHamu. [lepemHss TeHb Npexacra-
BAsieTcd B (JODME HEMPABUJLHOI'O YETHIPEXYTOJbHHKA C HAKJIOHOM BIPABO
H C ynajeHueM B Ty XK€ CTOPOHY OT LeHTpPa AyJAbHOTO KoJsbia.

dra .60KOBasl TeHb B JOCTATOYHOH CTeNMEHH OINpelessieT MONOXKEHHE
BePUIMHH u3ru6a, HO BCJEACTBHE HANHUYMS IPYroro Jora TOYHOCTb /st
HaHeCeHHs yAapa NPH BHIIIPSIMIEHHH ero OyJeT COMHHTeJbHOH JO Tex
nop, noxka He GyAeT BBHINPSIMJEH OCHOBHOH—IepBHIH JIOr.

Puc. 40,
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BuJx TeHu-MyIIKO0 BIEBO, pHC. 42, HaeT BecbMa HeONpeJeleHHOe
Bneqarnenue,u\ns STOro BHJA3Z MOXHO TOJIBKO MOLTBEPAUTL NPEAINONO.KE-
HHE, YTO €CThb JABa nsruba B Pa3MUYHBIX MJAOCKOCTHAX, HO Ha MOpHM3HaKax
3TOH TEHH TOYHOCTH MOJOXEHHS BEPIIHH HX—ONpeNeNHUTh HEBO3MOXHO.
Bo BCAKHMX CaydadsX CJAOXKHBIX M3FHOOB CTBOJA HEOTIONKHO HeOOGXOIUMO
HCCIeJOBATE BCE HETHIPE MOJIOXKEHHA ero, CTporo coGawojasi WX JHaMer-
PajdpHYI0 NPOTHBOMNOJOXKHOCTD,

Ha srom xe npumepe clIOXHOTO M3ru6a Mbl aHAIXTHYECKH MOJOLIIH,
MyTEM CPaBHEHHsS C 3JEMEHTaMH DaHee PacCMOTPEHHHIX CJyuaeB IIOTHYTO-
CTefl CTBOJIA, K pa3pelIeHHi0 CJ0XHOro M3ru6Ga, BeCbMa 4acTo BCTpevaro-
1IeFoCsd B NpPaKTHKE.

Puc. 41. Puc. 42.

A BcaencTsde 3TOro0 HeOGXOIHMMO YCTAHOBHTb, KaK HPaBWAO, YTO BO
BCEX cJay4asX CHOXKHBIX MSTMOGOB CTBOJIOB OTHICKMBAeTCSl CHAauala OCHOB-
HOH JIOT— OMMXHHH K €ro cepeiuHe, a 3aTeM HJET yXe paclo3HaBaHHE
H ApPyrux Joros. ['pomaanas Macca caydaeB pPas3JHYHBIX B3aUMHBIX [10JI0-
KEHUH BEPIIMH JIOTOB JIMIIAET BO3MOXHOCTH MCYEpNaTh HX [OJHOCTBIO
B HACTOALEM NOCOGHH, HO PacCMOTPEHHBIX IIPUMEpPOB, IOJAaraio, BIIOAHE
JOCTATOYHO JJIi TOrO, 4YTOGH OCO3HATH 3TO BechbMa TPYAHOE HeJI0 Ha
OCHOBe JaHHHIX TEOPETHYECKOro OO6‘scHeHus.

HrTo Ke KacaeTcs NPaKTHKH pacnpsiMIeHHs H3rHGOB, HJIH, KaK TOBOPAT—
IpaBKU CTBOJIOB, TO 3TO mocnefgHee OyaeT OG‘ICHEHO B cuaexyioued
rJsrase.

III. IPABKA CTBOAOB.

1. HacrpymenTsr aas mpaBkw.

B npakTike BBINPAMJCHHS CTBOJIOB BEIpaGoTaics OCOGBIH BHI HaKO-
BaIbHH, puC. 43, C NyCTOTOA BHYTpPH. ITa MyCTOTA OrPaHHYEHA CTEH-
KaM¥, M03BOJAUIUMH COKpAllaThb TOYKY ONOPH CTBOJIA B TOM ciyuae,
ecau JIOr €ero KOopoue JuaroHald BHYTpPeHHero KBaxpaTta, NepexBHFas
CTBOJ K TOMY HJH HHOMY yray, NpOTHBOJexauiemy xauaroHaau. (uaro-
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Hanp Oepercd n00asgs B 3aBUCHMOCTH OT yHoGCTBA pAaciOJOXKeHHS INpaB-
muKa).

HMHorza B CTeHKAaX HAKOBAJbHH AEJAIOTCS NOJYKPYIJVIbIE NPOMUIBL I/isk
.TOr0, 4YTOGH He BOTHYTb CTEHKH CTBOJA BO BHYTPb.

B ToM xe caydae, ecaM JOT CTBOJA JAJMHHEEe AHarOHaNH KBazparta
HaKOBa/lbHY, BHIPSIMAECHHE IMPOU3BOIUTCS MYyTEM IOCAEAOBaTENbHEIX
yIapoB HO H30THYTOIl CTOPDOHE C MNOCTENEHHBIM MNPOJABIKEHHEM €ro 1o
npejenos no cooOpaxKeHHI0 NpaBLIMKa.

HakoBanbppsi NOKOHTCS Ha &Yy-
60BOIl jgepeBAHHOH TyM0€, NPOYHO
crosimiedl Ha noxay; c6OKy TymGHl,
6ianXKe K 3aJHell ee CTeHKe, yKpe-
INeHa JAepeBsSiHHas HJIH XeJe3Has
CTOMKa C BHIPE3OM JJ# [OMeLie-
HHMsl CTBOJIa BO BpeMsl ero Habuiwo-
nenus. BricoTa cTOHKH onpene-
JsieTcs POCTOM MpaBIiMKa, AJd Yero
OHa JenaeTcs [OABHXHOH B Iasy
TYyMGHI C 3aKPelIEHHEM IIPH IOMOILH
JEPEBAHHOrO Xe KJIMHA HAH DOfH-
XHUMHOIO BHHTA.

Heo6xoagumMo HAMOMHHTB, UTO
panHoHaJbHee YCTAHABJAHRATh Bhi-
COTYy CTOHMKHM Tak, 4To6B CMOTpH-
MU B CTBOJ, IIpH NOABOJKE NOJ
TeHb, He M3MEeHSIT NpaBHIbHOH (HOp-
MaNbHOH) IOCTAaHOBKH CBOEIrO TYAO-
Buua. Besakoe xe u3MeHeHHe NOJOo-
JKeHHS TYJOBMILA: NPH Maao# BHICOTE
CTOMRKH—H30THYTass Lies H CHHHA
H npd 60abmof BHICOTE—BHITATH-
BaH¥E IUEH M TYJOBHIIa—BEeCbMa BpEIHO OT3BHIBAaeTCH HA 3JO0POBbBU Dpa-
Gotatomero. [lostomy nepex pa6oToii HEOOGXOAHUMO YCTAHOBHTb CTOHKY B
HAMBBHITOAHEHIEE MOJOKEHHE OTHOCHTEJBbHO CBOEro DOCTa, a 3aTeM MHpHU-
HHUMAaTbCA 3a paborTy. :

OnuITHBIE MacTepa pacCMaTpHBAIOT CTBOJBI, L€PXa HX B PyKax, HO
BCJAENCTBHE CKOPO HACTynamouied yCTaJOCTH B HHMX 3TOT [IpPHEM JJd MpoO-
JOMKUTENbHONR pPaGoThl HE TOAHMTCH.

Ina npaBk#d TOHKOCTEHHBIX CTBOJOB YNOTPE6IAOTCA MEAHBIE HAKO-
BaNbHH, KOTOPbIE HE OCTABAAOT BHAMMBIX 3HAKOB IIOMSTOCTH Ha YHCTO#
NMOBEPXHOCTH CTBOJIA, 4 TaKXe M YMEHbMIAKT BO3MOXHOCTb MOJyYEHHS
BIAaBJIEHHOCTeH CTEHOK BO BHYTPb €ro.

[Mpu npunafixe na meabp KPIOKOB MapHBIX CTBOJIOB, KOTJa 34 KPIOKaMHu
BCA OCTanbHas 4aCThb HMX elle He 3anasiHa [IJIaHKaMH, IOJNy4YaroTCs IMOTHY-
TOCTH, MCIPaBICHHE KOTOPHIX TpebyerT HaMHW4usg NPIMOYTOJbHHX BBIPE3OB
B- CTEHKaX HaKOBaJeHb AJs MOMEINeHHs! STHX KpiokoB. [Ipu mnpousBoACTBE
XKe cdMOH paGoThl HAajx BHIIPSIMAEHHEM NapHHX CTBOJOB YNOTPEGAAIOT
CTanbHbIE [IaCTHHKH, KOTOpble BBONAT B MPOMEXYTKH MEXAY HHUMHU
H, HOJb3YACh ONOPaMH KOHLOB 3THUX IIJACTHHOK, BHITH6AIOT BEPIUIHHY JOTa
U3BHYTPH. ‘

/%0

Puc 43.
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B Tex xe cJaydasiX, KOrja npaBka CTBOJOB IPH IOCPeACTBE HAKO-
BaJbHH MOXET 3HAUHTEJbHO IMOBPELMTb HAPYXHOH M BHYTPeHHEH HX
NOBEPXHOCTH, YHNOTPEeONAOT AepeBSHHBIE 3aXXHMHI, NOKa3aHHBIE HA pHC. 16.

3TH 3aXKMMBl T03BOJIIIOT M3MEHSITh TOUKH ONOpH B JIOG6OM pasmepe
#, 6yLyud NpHUKpemIeHbl K IyOkaM NapanZeJbHbBX THCOK, NPeACTaBIAKOT
6onbuioe yROGCTBO /g HAGMIOJEHHS 110 BHEIIHEH [OBEPXHOCTH CTBOJA
3a HajzaBIMBaHMeM BHHTAa TuCOK. [lpakTuka
noJNb30BaHUSI 3THMH 3aXHMMaMH H HaOaw0JeHHs
HaJl HCNPaBASEMbIMH CTBOJAMH — HX CONpPOTH-
BJeHHeM HM3THOY, MATKOCTBIO M NDYXHHHOCTHIO,—
JAl0T BO3MOXHOCTb peryJHpOBaTb HaXuMm, 10
XeJaHHIo, 6aaroZaps NPOCTOH HX KOHCTPYKLHM.

JIlns HaHeceHHsl YAapOB YNOTPeOJAIOTCH MO-
JOTKHM: MEJHbIE, JKeJe3Hble K CTanbHble, JOBOJBHO
3HAYMTEJBHOT'O BECa C KOPOTKOH pyukoi (puc. 44).

Bor Bce HECHOXHBIE MNPUCIOCOGNEHUS Ans
NpOH3BOJACTBA PaGOT IO YCTPaHEHHIO HENPABHJb-
HOCTEHl B HanpaBJeHHSX KaHaJioB cTBOJOB. Cyme-
CTBYIOT M METQ/VIHYECKHEe 3aXuMBl IJs1 MNpaBKH
CTBOJIOB, HO OHH MOYEMY-TO HE NpHOOpenu Mpas
rpaxJaH.TBa B NPAKTHUKE, U NPUMHUTUBHbIE J€Epe- Puc. 44.
BIHHBIE 3aXHMB, HAaKOBaJIbHA M MOJOTOK I[IPEKPacHO BHLINOJHAIT CBOU
Ha3HAUeHHs B ONBITHHIX PyKaX MacTepa-NMpaBIIMKa.

2. llpuemsr mpaBkwm.

Ecniu  Mbl M3  H3J0XEHHOTO BHIIE MaTepHajJa MO DPacno3HAaBaHHIO
MOTHYTOCTEH CTBOJIOB SICHO Y3HaIH, YTO BCAKHMH CBETOBOH paspuiB TeHH
XapakTepusyeT BepIIMHY BHICHYTOCTE€H HMX CTEHOK, TO OTCKOJa MOHATHO,
4TO /I8 pacnpsiMIEHHs HX HYXHO, [IOBEDHYB CTBOJ B AHaMETPaabHO NPO-
THBOMOJIOXKHOE HanpaBJieHHe, NPOU3BECTH YJAap HWJIH HaXXMM B BEpILHHY
BBHIFTHYTOCTH, MJH MO CBeTOBOMY NaTHY. Bompoc o ToM, KaK [OCTynuTh
B 2TOM CJyyae ¢ TOYKaMH OINOpH CTBOJA,pa3pefllaeTcss Ha OCHOBE TEOPETH-
YeCKOr0 OG‘ICHeHHMs, JaHHOro BHIIE. BO BcAKOM ciaydae Jyuiie BCero
cTapaTbCcs IPHYYHTh IMa3 K CPaBHHTEIbHOMY DAaclO3HABAHHMIO IJIHHBI
XOpABl HM3ruba IO pacTSXKEHHI0 OJHOM H COKPAIUEHHIO IPOTHBOINOJNOXHOM,
IpyroM, TeHH.

[TpeacraBuM ceGe, YTO MBI MMEEM JEJO C MOTHYTOCTEIO DPAaCMOJOM¥EH-
Ho#H B TOH MM HHOH TOYKE MOJIOBHHBI NAHHBI CTBOJa: TOTHA, MPUHHM 25
LAUHY ‘OTOH NOJOBHHHE 3a 35 CM. (N[HGAHM3MTENBHO), Ml MOXEM B 3TOM
cayuyae pPELIMTb, YTO TOYKH ONOPHl AOMKHE HaXOAMTbCS B Ipejenax oT
5 cM. g0 25 cm. IlpuHumasa nuaroHanp KBajpara HakoBanbHa B 19 cm.,
MBI MOXEM CMeJO IONb30BaTbCA €10 JJs YCTPaHEHus JOrOB, IJIHHOIO
B 19 cM. ¥ Huxke, npubiankag CTBOX K TOMy HAH HHOMYy yray ee. B cay-
yasix e, NPEBHINAIOIKX 3TH [PeAeaH, KOrAa Jor JIJHHOI OO0JbIIe
19 cm. 1 He BbHIIE 25 CM., TO BHNPAMJEHHE €ro MNPOMU3BONMTCH MOCTE-
NEeHHBIMH yJapaMy 110 KPHUBOH M3ruba, ¢ nepeiBHXEHHEM CTBOJA BIOJb
no JAHaropaa¥ KBaapaTa HaKOBaJbHH.

Takum 0oGpa3oM, NOJyuaeTcs MOJHAsA BO3MOXKHOCTb ycrpanemm KpH-
BH3Hbl Ha MOJOBHHE JJXHBI CTBOJA C MOMOILBIO HAKOBaJbHH.
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Ecnu xe 3TOro mepenBuXeHHs He ClieJaTh, a IMOJOXHB CTBOJ C TOY-
wamu onopet C u [, HveomuMH MeXAY cO60I0 MEHbIIEE PacCTOSIHHUE, YeM
B NeHCTBHTENbHOCTH HMMEET HOTHYTOCTH (TOYKM A u B Ha puc. 45), To
ynap, HadeceHHsId B sepuwinny jora (0), H30THET ero M3 JyrooGpasHoro
8 BOJHOOODPa3HBHIH CHOXHHIE JnOr yke ¢ Tpems Bepmunamu C, JI u T.
Taxoe ocnoxnenue uaru6a crBONa BHECET GOJbIIOE M3MEHEHHE B XapaK-
Tep TeHed u moTpebyeT Gosee TIMATENBHOIO M IPOJOKHTENLHOrO HCCae-
JOBAaHHS M OCTOPOXHOCTH B JadbHEilleM NMPOH3BOJCTBE yCTPAHEHHS STHX
H0BOOGPA30BaHHHIX JIOTOB,

Moxer 6HITH M IPYrof caydai, Korga OgHa M3 TOYEK ONOPHI GyaeT
-onpenenena—i(A), a apyras (II)—=nerT, (puc. Ne 46), To ynap, HaHeCEHHHII Ha
CPeAMHEe MeXJy HHMH, B Jy4uleM CJyyae—BHIOPAMUT uacTb xora (All)
M OCTaBHUT HeGOMbWIOH JOT ¢ BepmuHOW B JI, a B XyAumeMm — nOSIBATCA
ABa jora ¢ sepwynaM¥ B C u [, uau BoaHOOGpasHmi#i H3ru6G CTBOJA.

Puc. 45
0

| ] s 3
Puc 46.

Besaknit e uM3ru6 ero, - pacloNOXEHHBII HAa CpeJMHE W HMENOUIUil
‘GonbIloe MPOTsKEHHUE, YCTPAHACTCS HIM yAAPOM CamMOro CTBOJA MO fepe-
BAHHOM TymOe, HAM Xe MO CHOCOGY, yKa3aHHOMY BHINIE. YCTpaHeHHe
M3ruba Ha CpeAMHE CTBOJA, yAapsAs UM MO Tymbe, TpeGyeT GOJMBLIOH BHA-
‘MaTeNbHOCTH M pacuera. Jlyyuie Bcero, myTeMm Jerkux yaapos, y6eguThCH
B CMOCOGHOCTH CTBOJA COMPOTHBAATHCH M3rHGaM, T.-6.—B €r0 MSCKOCTH
HIH NPYXHHHOCTH, M YXe, B3BECUB 3Ty CONPOTHUBIAEMOCTb, MPOHU3BOIHUTH
yzap HeOOXOXMMOH CHJH. 31€eCh, KOHEYHO, HEOGXOMUMO YYHTHIBaTh COOT-
HOUIEHAC pasMaxa M CHJH yJapa C BeCOM CTBOJA B ABYX €ro moJoxe-
HHUAX: KOTJA CTBOJ JEPXKaT 32 Kasuy-—yNapaTh CHIbHEE, M, HA060POT—
KOrxa pepxaT 3a AYJAPHYIO 4aCTb—YyAapaTh cnabee. ATO 06‘acHsieTcd Tew,
4TO Kas€HHas 4YaCTb 3HAYMTENBHO TSXKENEE HA KOHIE, 4YeM JyabHasd,
-a MO3TOMY 3Ta TAKECTb YBEIMYHUBAET PA3TuOAIOWLYIO0 CUIY YA3pd CPELUHOM
€TBOMA, 4TO GEIBAET 3aMETHO W HA OUIYW(EHHH PYK, AePXKABUIHX 33 Lyib-
HYIO 4YacTEk ero.

Brimre Gbl0 cKa3aHO, 4TO C/€AyeT NPOU3BOAUTL yAAp HeOGXOXUMOH
‘CHJIBI, 2 3Ta CHJA MPAKTHYECKH HEHHA TOJBKO X0 TeX [OP, MOKAa OHa MU
BHINPAMAT CTBOJ, HJH XE€ HEMHOrO ero He nompaBuT. Ho ecnu ypap me
TOABKO BHINPAMHUT 3TOT M3ruG, a MEpPEerHeT ero Ha JAPYryo CTOPOHY, TO
“TaKas Cu/ia ynapa OueHb BpenaHa. Bpeana oma notomy, yTO, BO-mEpBHIX,
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HapylaeT CTPYKTypy CTPOEHHMA MeTalia, a BO-BTOPHX— 3HAYHTENBHO
ocnoxuser pa6oty. [loaTtomy Hamo npuaepxkUBaTbCS TaKOro MpaBHJar
Ayuyme He ROG6GHTh, ueM mepeb6HTh. ITO 30J0TOE NPABHIO HAIO
NpPaKTHKOBaTb H TOTJa, KOTJa yAap HaHOCHIUb TAXEJHM MOJOTKOM, a TaKxke
M. TOT1a, KOrga MOJB3yellbCsl AEPeBAHHBIMH 3aXkumaMu. Ing npaBku xe
TOHKOCTEHHBX CTBOJIOB HEOGXOIHMO MOJB30BaTbCS BECbMa HEXHBIMH, €CJH
TaK MOXHO HX Ha3BaTb, yJapaMyd 43 6GOf3HM BOTHYTH CTEHKY BOBHYTPb.
HJIH CIaBHTb Ha OBaJ KaHaJ ero.

Kak 6H HH GBI OCTOPOXEH MpPaBLUIMK B HAHECEHHH YIApOB, OH BCe XKe
cmesaeT MHOrza OmMHMOKY M mepenacT U3ru6 B MPOTHBOMOJOXHYIO CTOPOHY.
Koneuno, B atom Oema HeGoablas, 0cOGEHHO ecaiH OH GymeT 3aMme-
YaTh TOYKY yJAapa U PACCTOSAHHE ME€XAYy TOYKAMU ONOPH
cTBOoJa. Ecau e OH OMyCTHT 3TO 30J0TO€ MPAaBHJO, TO TOrjga eMy npHu-
AeTcsl yaBauBaTh BHHMaHHMe NOpPH pacno3HaBaHMM HCBOro usruba H BO-
ofule yIJIMHATH NPOM3BOACTBO paboTh. OCOGEHHO K€ 3TO BPEIHO;
Korjga CTBOJ HMMEET B TO Xe BpeMs €Ile M ApDyrue Jora; TOrja BCHAKHE
OCJIOXHEHHS] B 3HAYHMTEJIbHON CTEMEHH HM3MEHAT XapakTep paGoOTH M BHECYT
B Hee HEJOBOJBLCTBO CO60I0 M pasapaxeHnue.

Cam onmbIT paGOTH NO HCNPaBIEHHIO MOTHYTOCTEH B CTBOJAX CO3JaeT
CBOEro poja NPHBLIYHEE NpHEeMbl BHNOJHEeHHS ee. Kaxk Ha OgHH U3 mpH-
BHIUHBLIX NPHEMOB HeOOXOXMMO YKasaTh Ha Cmoco6 pacno3HaBaHHS JIOTOB,
KOTOPBIH 3ax/04aeTcss B TCM, UTO NPaBHJBIIMK, MOJBENS CTBOJ NOJ TE€Hb,
OCTaHAB/JIMBAaeT MOJHATHE NepejHeldl 4acTH B 3TOM MOJIOXEHHH H Ha4yHMHAaeT
ero BpamaTb BOKPYr OcH. [IpH 3TOM BpallleHHH OH yJaBJHMBAaeT CBETOBLIE
PasphIBbl, ONDEJENSET KX MOJOXKEHHE OTHOCATENbHO JJHHBI NOJOBUHH'
cTBOJMIA M, BBIOpaB HauGosee GaM3KOe K CpeaydHe CBETOBOE MNSTHO (€CaH
HX HECKOJbKO), MPOU3BOIAHUT yKe yiap. Tako# mpHeM MNpaBKH SBJIAETCH,,
KOHEYHO, HJ€aJOM MO CBOEH MNPOHM3BOAUTENBHOCTH M JOCTHYb 3TOTO
ujeana MOXHO TOJBKO TOTAa, KOrAAa MNPABI(HK H3YYUT ONPeEEHHYIO
CHCTEMY H3MEHeHHd TeHelt M Oyner 3HaThb TEOPETHYECKH (CO3HATENbHO),
nmoyemMy H OTHEro MPOHCXOIAT OHHU.

ToaHo Takxke onbT BHpaGaTHIBAET M NPUBHIUHHIEA yaap, KOTOPHIH
Bcerja NPHUXOMHUTCH ,K MECTy“, Kak roBopsar. ['OBOpa O npuemax NpaBKH
u3ri6oB CTBOJIOB, HEOOXOAUMO KOCHYTbCS BeCbMa BaXHOTro ¢akTopa npo-
M3BOJACTBA YKa3aHHOH PaGOTHI—3TO yMEHbS CMOTPETb B CTBOJL.

Kax u3BecTHO, YTO 4yem Oo0JiblIe HAMPAraloTCd rJasa Npd paccMaTpH-
BaHUH NpEIMETOB, KOTOPDHIE HYXKHO 3amedaTieTb B CO3HAHHHU C HX OCOGEH-
HBHIMH OPH3HAaKaMH, Maj0 OTJIHYAOLIMMHUCA IPYr OT Apyra,—Tem GoJblile
OHH YTOMJASIOTCS M TeM CKOpe€e HacTymaeT HX ycrasocTb. [Jocnmennss xa-
paKTepH3yercs  BCErja JOMOTOIO IJa3, NOHMMEHHEM PEe3KOCTH BOCMPHUATHUA
dbopm mpeameToB: riasa, Kak OB 3aBOJIAKMBAaeT MeJeHa, a MPH YCHJICHHOM
YTOMJIEHHH nossaseTca U 601b B BHCKax.

Bce aT0 aBaserca cneqCTBMEM KpaWHEro pasjipaxXeHus HepBHOH ceT--
yaToll 060JOYKH I/a3 H yCTaJOCTbIO XPYCTaJHKOB, BHI3BIBa€Mble NpPOIOJ-
XKHUTENbHLIM HaNPSKEHHEM HX.

Briiie, np¥ paccMOTpeHMH BONpOca O pacNo3HaBaHUA TeHeH, OHIIO-
CKa3aHo, 4TO CMOTPEThb Hago OOOMMH rniasaMH, a He OJHHM; 3TO BHOJHE
NOHATHO mouemy. Ho GHBalOT MOMEHTH, KOTrAa CJHHIUKOM fPKOE OCBe-
IeHHe COJIHEUHHIX Jyueil yBeJHUYMBaeT pasjpaxenve o60Oux rznas Hu 3acra-
BASIET MpekpaTuTh pabGory. B Takux ciayuadx HeoO6XOZHMO NOJb30BATHCS:
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MATOBSIMU CT2KIAMH, HAM NPOCTO 2aMasarb HX MeJOM, [PEeBPALIeHHBIM
¥ KHUIKYIO TJIHHY.

Boo6uie, kax npaBuso, HEOGXOMUMO COGMIOATH OOJBLIYI0 OCTOPOXK-
HOCT6 B pAacXOJAOBaHHM 3pEHHs NPH NPOHM3BOACT3e 3TOH paboOTH, Aenast
CHCTEMaTHYECKHE OTABIXH MOCJe ONpelNeseHHOH NPOAOMKHTENbHOCTH
nepao08 paGoTHl, NPUMEPHO: Mocae 2 MuHYT paboTHl 1 MHH. OTABIXA.
BDra cucteMa OTABIXa C XOPOHIMM CHCreMaTHYeCKHM 3HAHHEM TEODHH
¥ NpaKTHKM BHOPIMJIEHHS CTBOJIOB AACT B pe3y/abTare HaHOOJBLIMHA 3(d-
(h2KT NpOAYKTHUBI0CTH PabOTH U COXPAHHUT 3L0pPOBbe paboTaromiux Ha Heii.

3. llpaBka OXOTHHYBAX CTBEOAOB, HMEXOMIAX TOKH M MECTHbIE
yIIHpEeHHSA

)rkoBo#i CBepJOBKO# CTBOJIOB Ha3bIB1eTCH TaKas CBEPAOBKa, NpU
KOTOpPO# AynbHasi 4aCTb HMeeT KOPOTKMH uuauHap (ot 1 mo 1 !/, Kanuo-
poB mauHb) ¢ adamerpom Ha 0,76 mM.*) meHbiie puamMerpa IUMJIHHAPA
Bcero kKanasa. KOpPOTKHH HUAHHApP COeZMHSETCH C LUAMHIDOM KaHana
KOHYyCOM JJHMHOIO OT TpeX A0 OJHOro Kanubpa; HMHOrjga O6pasymomas
KOoHyca H3ruGaeTcs BHapyXy M JaeT Ha3BaHHE UYOKy ,C(hepHUecKHH
B8 OTJHYHE OT ,KOHHUECKOro“.

Ha puc. 47 BuzHO, KaK H3MeHSIeTCs TeHb MPAMOro CTBOJA
C YOKOM, TJe¢ T Hb MaJOro HHUIHHAPA HACTOJAbKO Masa, YTO NPEACTABSETCH
riasy HeOO/MbWIAM 4YEPHHIM TNSATHOM, IMOX KOTODHIM KOHYC MOCHYXHA
NpHYKMHON OTpaXeHUst TeHd B BHIAE UYEPHOH MOJOCH, KOHUEHTPHYHOM

JVJILHOMY KOJBLY. N
Ay y y Jlo 3Toit mosoCH 3anHASl TeHb HMeEeT

BMNOJIHE HOPMaJbHOE NOCTPOEHHE TPEYroJb-
HHMKa, KAK M B CTPOr0 LMJIHHIPHYECKOM
crBosie. [TosaTomy pacno3HaBaHHe NOTHG60B
CleayeT BeCTH TaK Xe, KaK U B OOHIKHO-
BEeHHHIX CTBOJAX, BCe BpeMsi Habmoxas 3a
OXMHAKOBOCTBIO OUEPTAHUS TeHW Majoro
LUUIMHAPA M €ro KOHyCa, TaK KaK MajaeHIdi
M3ru6 moJ KOHYyCOM JHacT 3aCBeTJIeHHe Bep-
IXHBl TEHH 3aJHEro TPeyroJbHHKA, CTyCTHUB
B JUaMETPalbHO-MPOTHBOMONOXHOM HANPaB-
JEHHHX COEIHHEHHE YEPHOH MOJOCH ¢ 3TOH
BepIIHHOH,

OcTranbHble IOTHYTOCTH, NPHGIHXKAEMBIE
K CpelHeMy KOJbLy, OYIyT TOXIeCTBEHHHI
C OGBIKHOBEHHBIM L[HJIHHJIPHYECKHM CTBOJIOM
¥ Ha XapakTep TEHY YOKH B 3THX CJAyvyasix BJIHSHHS He OKa3blBaIOT.

MecTHple yIIMDEHHS MM, KaK MX Ha3bIBAaIOT,—HAMOPbl, OGLIKHOBEHHO
JIeNaoTCs U8 YIydIIeHHs KY4HOCTH Gos pyxXKel M 3aK/II04aloTCa B TOCTENeH-
HOM [1epexoje OT IIUPOKOro OOMIero HUAHHAPA K HeCKOAbKO (Ha 0,12 Mm)
CYXEHHOMY JyJbHOMY KOHIY. OOGHKHOBEHHO 3TOT NEpexo] MMeeT MEeCTO
Ha NPOTAXEHHH MOCJAEIHEH 4eTBEPTH CTBOJA K AyJNy M NPH OTPaXKEHHH
TEHHM JaeT HEKOTODOE OCBelieHHe B 3TOM MeCT€ CO CJerka “30rHyTHIMHU
BOBHYTPb ee cTopoHaMu (puc. 48). OnuHAKOBLIM BUJOM BCEX UETHIPEX TeHei

Puc. 47.

*) Tak na3biBaemble ,nONIbIE YOKHY
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He TPYyAHO YOENHUTbCA B HAJMYMH MECTHOIO VIIHPEHUs; NPH BCIKOM
e Halduuy JIora B 3TOM MECTe HeOO0XOnHMMO C 6GOosbluefl TIATEMLHOCTHIO
B3BEWIMBATh JHaMeTpPaJlbHO-MPOTHBOMONOXHbIE TeHH, 0Opal[af BHHMaHHE
#a CpaBHEHHMe BBICOT TPeyroJbHHKOB. BooGuie, B caydasix pacno3HaBaHH#A
JIOTOB H BBIIPAMJIEHHS HX B YOKOBBIX CTBOJAX U CTBOJNAX, HMEOIHUX
KOHH{YECKHEe CBEDPJOBKM KaHaJOB, HE CJAelyeT CMYLIATbCAd [PHCYTCTBHEM
HX, a BeCTH paboTy, KaK M B OOBIKHOBEHHBIX CTBOJAX, MAMATYS O TOM,
YTO BCE 3TH U3MCHEHHS BHYTPEHHEr0 OYepTaHUSI B KaHANaX HMEIOT BMOJHE
MPasUIbHOE [IOCTPOEHHE BO BCEX INOJOXeHUAX HX. Ecam xe Oyxer
3aveYeHO HapylleHHe TOXAECTBEHHOCTH BHUAOB NMPOTHBOIOJOXKHBIX TeHeEH,
TO 3TO OyIeT 3HAauuTh, YTO CTBOJ NOTHYT ¥ HANJEXKHUT INepediTd K pac-
N03HaBAaHMIO BEePINMHBI 3TOro moruba.

Ha pucynaxe 49 nokasaHbol TeHH JIYPHO CHasiHHBIX OXOTHHUBHX
CTBOJIOB, 3aYacCTyI0 BCTPEYAIOIHXCS B JELIEBBIX pPYXbAX 3arpaHHYHBIX
HUpPM H pabOTH HamMKX OTeyeCTBEHHbIX KYyCTapeiél HEBBICOKOH MapKH.
Taxkue CTBOMBI, KOHEYHO, AJS CTPeAbOBl MyJedl HeNMpUroXHBI, TaK Kak
BCAKas KPHBH3HA HX OUEHb BPEJHO OT3HIBAETCH HA MPAaBUJIBHOCTH €€ IOJeTa,
yBeJHYHBas pacCeHBaHue. ;

Puc. 48. Puc. 49.

[TosToMy OXOTHHYBH CTBO/ME, OGHIYHO XOPOWIO BHIIPABJACHHLIE
JO Chaiikd, BO BpeMs NPOU3BOACTBA INOCJAENHEH HE HAPYIAOT CBOEH
NpSMH3HB TOJBKO B TOM CJay4ae, KOTJa MNasJbIIUK, OyAy4H 3HAKOM
C TeOpHeHd 3aTeHeHHMs NPSAMHX M KPUBHX CTBOJOB, BCE BpeMsl CJAEAUT
3a COXpaHEGHHEM 3TOH MNpPAMH3HEL. Pa3 gomyuieHHbie BTSHYTOCTH CTBOJIOB
MIH M3rHOH MX BO BpeMs MalKH MOIYT GHITb HCOPABJAEHBI TOABLKO MOCJHE
pacnaiku, BHNPSMJEHHS W IOBTOPHOR Crmafiku ¢ COGJAIONEeHHEM HX Nps-
MH3HBI. ClefoBaTeNnbHO, MAasIBbIIHK TaK MKE AOMKEH OBITh 3HAKOM C pac-
M03HaBAaHHEM KDHBHU3HBI CTBOJOB IO TEHAM.

4. Mlpaska mapesHBIX CTBOAOB.
Teun HAape3HBIX KaHalOB CTBOJOB OTJIHYAIOTCA OT TeHeH TrJaJKux

TeM, YTO B HHUX BHJHbl BHHTOBHIE JHHHH HAape30B HA IJIOLIANAX TPEYrodb-
HHMKOB HX, @ GOKOBEIE CTODOHBI OrpaHHYEHHl JIOMaHEIMU JUHHSAMH, 06pa3yio-
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MUAMHCS M3 JUHMHM 1oJell ¥ JHHHE HApe30B, I[E€PECEKaeMHIX CTOpPOHAMH
TpeyroibHuka TeHH (puc. 50).

BcrnencTBue ke OTOJECKOB MoJed, B TO Bpems Koruna B yray6ue-
HUSX HAPE30B JOXHTCS TeHb, OOliee BleYaTJCHHE TYyCTOTHI €€ OKPAaCKH,
N0 CPDAaBHEHHIO C T[JAJAKUMH CTBOJAMH, IOJYYaeTCs HECKOJbKO BOJHO-
o6pasnoii u caaGee okpameHHOH. UHHCTOTAa OTHENKH BHYTPH KaHana
¢ HapesaMu HMEET G6OJBIIOE OTHOINEHHE Ha OTMEYaTOK TEHH B HEM,
HO BCTPEYAIOTCSl TaKHe cepble KaHaJbl, YTO B HUX OBIBAIOT €/[BA 3aMETHBI
oyepTanusi GOKOBLIX CTOPOH, T.-€. HJHM BINANHH, WIH BBHINYKJIOCTEH HX.

OTCcyTCcTBHE 3THX JaHHBIX B 3HauH-
TEJNBHOH CTENeHH OCJOXKHSET paclo3HaBa-
HHEe MOruGOB, OCOGEHHO MalbiX H CJIOXK-
HBIX, [103TOMY [IPaBKa HAapPe3HHIX CTBOJOB
cocraBaserT 6oJee TPyIHBIH OTAEN B mpax-
THKE BHIIPSIMJEHHS HX BOOOILE.

Uro xe KacaeTcsl caMOH NPaKTHKH
NpOM3BOACTBA NPAaBKH HAPE3HHIX CTBOJIOB,
TO OHA OOHIYHO OCJOXHSETCH eue ¥ Ma-
JBIMH HX KanuGpamy, 4TO B CBOIO OHEpenb,
COracHO HameMy onpepenaensio (cTp. 11),
yMeHbIIaeT AJHHY TeHH C OCHOBaHHeM CO-
OTBETCTBEHHO KanHOpam.

Bce Bmecre B3siTOe: Manni Kanubp,
Manas JAMHA TeHH M BOJHOOOPAa3HOCTH:
JUHHH CTOPOH TPEYroJbHHUKOB ee, NMpHU Cha-
6oii BooOuie OKpaCKe TeHH,—TpebyeT OueHb GOJBLIIOTO BHHMaHMA NDH
paccMaTpUBaHMM H3MEHEHHH B H:X B Cayuyasx HapylleHHs NPaBHIBHOCTH
CTBOJIOB.

PacCMOTPHM HECKOJbKO XapaKTepPHBIX MOMEHTOB OKpacKu TeHH
Hape3HHBIX CTBOJIOB.

OcHoBaHHe TpeyroJbHHKA TEHH B NPSMOM Hape3HOM CTBOJIE HHKOTIa
He ObIBaeT TaK Pe3KO BHIPAXKEHO, KaK B IJIAaJKOM, BCJIEIACTBHE TOro, 4TO,
BO-NEPBHX, IWIOXO 3aMETHO CpENHEE. KOJbIO, a BO -BTOPHIX—BHHTO-
oGpa3HoCTh noJefi 6pocaeT CBeTOBHE OAMKH OCOGEHHO HA Ty CTOPOHY
OCHOBaHMs, C KOTOPOH HAET HanpaBAeHHe BUHTA Hape3os. M3 puc. 50 BunHo,
Kakasl CTOPOHA 3aCBeTyieHa M KakUM 06pa3oM H3MeHSeTCs XapakTep JHHHHU
OCHOBaHHs; KOHEYHO, DHUCYHOK He mepenaeT ¢ororpaduiecku KapTHHHI
H3MEHEeHHd, B BHUIY HEBO3MOXHOCTH CHAThH anmapaToM, HO BCe-TAKH YKa3bi-
BaeT Ha OTKJIOHEHHS OT HOPDMaJbHOroO BHAd.

HeTouHOCTh BLIpHCOBBIBaHHS JIMHHM OCHOBAaHHS M €€ OCBETJEHHOCTD,
Ja0T HHOTJA OMIKGOYHOE MPENCTABACHHE O HEGOMBILOM NOTHGe B Cepefuue
CTBOJMA H TOJNBLKO MOCJE TUIATENBHOr0 CPABHEHHs BCeX TeHed, NpH pac-
CMaTpPMBAHHM €ro C IyJa M KasHb, He0OXOAHMMO YyO6enuTbcs B 3TCH
omu604HOCTH. -

OrcyTcTBHE YETKOCTH B JHHHUAX GOKOBEIX CTODOH TE€HH TaK XK€ MOXET
HHOTJa faTh OLIKMGGYHOE 3aK/JIIOYEHHE O HAJHYHH NOJOrOro Jora, a nosTomy
HEOOXOAUMO MOAHATHEM JIyJbHOH 4YaCTH CTYCTHTh BCIO T€Hb, NPHTYNHUB
BepuinHy ee. MuorZa sToro GHIBaeT BMNOJHE JOCTATOYHO IS TOYHOTO
onpeJeNIeHHs MPaBUAbHOCTH MJHM NOTHYTOCTH CTBOJA. BO BcsikoM Cayuwae,
HeoOXOAUMO CTPeMUThCA K HauGoJjiee BHHMAaTEJIbHOMY HCCJAEILOBAHHIO TEHEH

Puc. 50.
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B Hape3HBIX KaHanaX, 0C06eHHO GOKOBLIX CTOPOH HX, NPHHUMAs BO BHUMaHHE
HEKOTOPO€ MNpUTYNJIEHHe BEPINMHBl TEHM KOHLAMU MOJNeH y AYIABHOTO
KOJbIIA.

O6muMiA KOJOPDHT OKpPaCKH TEHH HHOrza OnlBaeT H3MEeHEH B COBep-
LIEHHO MNpSMOM CTBOJIE pa3pexeHHeM Ha CpexHeHd 4YacTH €e, YTO MOXeT
TIOCAYXHTh HPH3HAKOM NPUCYTCTBHA Jora B 3TOH uactH. Torma Heob6xo-
I¥MO CPAaBHHTH BCE YeThIpe TeHH H, eClH 3acBeTsieHHe OyIeT 3aMedyeHO
Ha BCEX TEHSX, TO 3TO O3HAYaeT, YTO KaHaJ CTBOJA HMeeT HeGOJbIIoe
MecTHOe ymupenue. ¥) ’

Beaxuit e HeGonbmod moruG oTpaxaercss HeOGONBIUMM CBETOBBHIM
nepepbplBOM TEHH—C OIHOM CTOPOHB, H CrYHIeHHEM ee—C AUaMeTpPaJabHO-
OpOTHBOMOJOXKHON. YKa3aHHEIE M3MeHeHHs OBIBAIOT HHOrJa ‘BecbMa Malo
3aMeTHBI, @ O3TOMY NPH pPAcNO3HAaBaHHMX HMX HHOrZA OBIBA€T HEOUXOAHMO
M He NOBOIHUTH TeHb N0 €€ MOJHOI'0 BHIA C MNPHTYMJIEHHOH BepPIUHHOH,
T. K. B TaKOM CJy4ae mOYTH CIVIAXKHBAETCH pasiudHe B OKpPacKe MPOTHBO-
nonoxHelx TeHe#. I[Ipu BcsKOM Ke JIerKOM HaneTre TEHH yKa3aHHBIE
HeGOJbLIME JI0Ta sICHEE OTpaXalTcs. [109TOMy HpH OCMOTpE HApe3HHIX
CTBOJIOB HMMEHHO M HEOGXOAMMO MOJb30BaThCSl JErKHM HAJETOM TeHH
B OTJIHYHE OT TJaJKMX, B KOTOPHIX TEHb Jerue (UKCHPYET BCAKHE
HeOOMbIINE M3MEHEHHs MNPSIMH3HBI KaHaJja.

B ocTarbHOM CYIIECTBEHHOTO pa3iHYHs MEeXAY TEeHAMH IVIaJKHX
M Hape3HHIX KaHaJOB HET, H NPH BHINPAMJIECHHH JIOTOB C/IEAyeT II0Nb30BaThLCS
TeMH YKa3aHHsIMH, Kakue OBIIM HaHbl FJad [JIaJKHX CTBOJOB.

OcobeHHyl0 TPYIHOCTb pacno3HaBaHHS MOTHYTOCTEH B HApe3HBIX
CTBOJIAaX BHUHTOBOK, OBIBIIMX B YNOTpeGJAEHMM, MPEACTABISET TOT CaAy-
Yaif, KOria B KaHaJe MMEeTcd CKPyIVIeHHe noJed U caelpl OT PXKABUMHHEL.
Bun teHn B Takux cTBOJAx ObIBaeT BecbMa csaab0 BBIpAXeH, H JJs1 TOrO,
4yToOB MOJNYYUTh GOJBIIYH OKpacKy ee, HeoOXONMMO paccMaTPHBaTh
CTBOJI, HanmpasJsis B OKHO, BHIXOJsINee Ha C€BepP MJIH B CTOPOHY, NPOTHBO-
AOJIOXKHYIO OCBEIEHHIO COJHIEM; XOTH 3TO HeOOXOJHMMO NpPaKTHKOBAThb
BCerJa, HO B 3THX CJAydyassx—B OCOGEHHOCTH, TaK KaK NPH POBHOM
U HeIpPKOM CBeTe TeHb KaxXeTcss Iylle, ¥ ee MOXHO ymopHee paccMarpH-
BaTh, HE pasipaxkas I/1a3 H3AUIIHEH APKOCTLIO CBETA.

*) Tlopo6Hble yIIMPeHHs YaCTO BCTPEyalOTCA B KaHajdXx CTBOJOB BHHTOBOK,
OHBIIMX B yHOTpebseHnn 1 NOJBEPraBILUKCS JONIOE BPEMs YUNCTKE CO CTOPOHB! CTBOJNL-
HOHi KODOGKH, BCNEACTBHE YeTO CTpelOK NpHu YUCTKe LIOMIONOM C HaBepHYyTO# npo-
THPKOi, He LOXOAAILUM 10 LYJNbHOrO 0Gpe3a, kak Obl npuoGperan Gonbmoe ynoo-
CTBO, YEM INpH YUCTKE C AYNa, a NO3TOMY O0NbIIOE KONKYECTBO pa3 ILejall ABHKeHue
womnonom. Hanuuue xe Harapa OT crpenbObl # pXaByuHbl B KaHajle 3acTaBlifeT
ynoTpebnaTh H3JMILHEE yCepaue NpH OTYACTKE UX Jaxe HHOTLA W NpU NOCPELCTBE
MeNKOro HaXaaka ullnm mecka Bce aro u sisnsercs rnaBHOH NpuyuHoil noABleHus
B KaHallaX MeCTHOTO YIUHDEHUs ero.
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Hpuaoacenue,

METOJHKA ObYYUEHHA NPABKE CTBOAOB

a) O0mue yxasauns.

Msnoxennniii MaTepHan mo npaBKe CTBOJIOB MOXET CAYXKUTb H I110CO-
Guem s o6ydeHMS Y4eHMKOB 3ToMy JHeay. CHCTEMAaTHYHOCTH M IOC/e-
'IOBaTENLHOCTh HM3/I0XKEHHS €ro MO3BOJAIOT KOHKPETH3HDOBaTb BCE Pas3o-
GpaHHBe NMpUMEPH B 0COOYI0 NPOrpaMMy C HasHau€HHEM OCOGHIX CPOKOB
ISl TPEHHPOBKH IJa3a Ha KaXIBI npuMep.

Huxenpusenennasa nporpamMma HCYepHBBAOIUM 00Pa3oM OXBaTHIBaeT
BC€ 3TH TPEHHDOBKH H [I03BOJSET YCKODHTb Kypc ofyuenus no 1-ro
roga. Ilpu aroM HeoGXOAMMO OrOBOPHUTHCSH, 4TO oOyuenue O6yler TOrZa
YCNEUIHBIM, KOTJa PYKOBOAHTENb OYHeT 34HAT MCKAIYATEIbHO OJHHM
3THM JeaoM u OyXeT BECTH CBOK paGoTy, CTPOTC MNpHIEPXKHUBASACH yKa-
3aHHO¥ CHCTeMBl, CTpeMsIiefdcs K PasBHTHIO 3pHTeNbHOH namsitu y o0O6y-
YaeMBIX ¢ PuKcanuel (3amomMuHaHHEM) BCeX OCOOeHHOCTel TeHedl B CTBOJAX
¢ pasaMuHbIMHM norubamu. CaMocCTOSTenbHOE BHIIPSIMJASHHE CTBOJOB yue-
HHUKaM JO/IKHO OBHITh JOBEPSAEMO TOJBKO IIOCJAE TOrO, KaK OHH NpHOGpeTyT
HaBHK4 0e30muGOYHO YKa3HBaTh BEpIIMHY NOru6a M IJIOCKOCTh YyAapa
C TOYKAMH OMOPH CTBOAA. [103TOMy Ha NMEpPRBIX INarax M3ydYeHHs INPaBKH
HEOGXOJMMO BCHYECKH CTPEMHTBCH K TOMY, UYTOOH Y4YeHMK He JeJal
rpy6LiX Omu60K, OCIOXHSIOUIUX XapakTep H3ru6Ga M BHOCSIUHX HENOHH-
MaHHe BHIXOIa M3 TOJIOXKEHHUS.

Pemrenrve BHIXOZA M3 3aTPYAHUTENBHBIX IOJOXKEHHMH, KaK ClIEICTBHE
omKOGOYHOro yxapa MOJOTKOM, HE NOMKHO ITPAKTAKOBATHCS OOydalOWUMCs
CaMOCTOATENbHO, K OH JOJXKEH MDHBJAEYb JJ STOTO pPYKOBOJMUTENH, KO-
TOPBHI! MOCAENOBATENbHEIM NyTEeM JOKEH O6‘SCHHTH 3TOT BBIXO..

ITpuBIUN—, 0T NMPOCTOrO—K CJOXHOMY “ IO/KEH OHThb NPOBELEH LO
KOHLA, H 7T0rxa B TIpymie Y4eHHKOB He IMOJYYHUTCH HH OTCTANbX, HHU
Hecrnoco6ublx, Bnpouem, K mociegHHM HEOOXOAHMMO IPHMEHHTb IPHHIHI
IICHXOTEXHHYECKOro 0oT6opa, TaK Kak TaKoOe Jen0, KakK [paBka CTBOJIOB,
Tpebyer OT HCNOJHHUTENS OCOOHX MCHXHYECKHX KaueCTB C XOpOWIO pas-
BHUTOH MaMATHIO,

HMsBectno, 4TO 4e€M TPyaHEE CO3JAETCH MOJOXKEHHE IS yueHHKa NpH
pa6ore, yeM MeHbIIE OH HMEET BO3MOXHOCTH CaAMOCTOSTENBHO BHHTH H3
9TOrO MOJIOXEHHs,—TeM 60/bllle OH HaYyMHAeT BCMATPHBATHCH B NPEIMeT
ero pa6orel M TeM OoJbllle HanpsiraeT CcBoe 3peHue. [Ipu HanpsuKeHUH
3peHHsl, eCTECTBEHHO, OH CTapaeTcsd NpPUOAHSHUTH K [/1asy To, 4To pac-
CMaTpHBaeT H TEM CaMHM HapyllaeT NPUPOIHYI0 IPHUCNOCOGAAEMOCTD
rnasa, TaKk ckasaTb, (OKyc 3peHus, paBHBI 25 cM (npubGaus.).

[Ipu BcAKOM 3Ke HaNpPsKEHHH NPOHUCXOAUT BHYTPEHHAS 60pb6a MeXIy
BEpOil B CBOM CHJBl U HEBO3MOXHOCTBIO CAMOCTOSITENBHO BHIATH H3 MOJO-
HEHHS, B KOTOPOE IOCTaBUJ €rd OCIOXHEHHHH cayuail. Beio aro 60pbby
CONYTCTBYEeT TOPOIIMBOCTb, JXKeJaHHE MOCKOpee HaHTH BHIXOXL C BO3pa-
CTaHMeM HEeJOBOAbCTBAa co600. Orci0jfa MOHATHO, YTO KOJb CKOPO
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AN
B pabore, a Tem Gosnee ydeOHOH, HCUe3aE€T XIaJHOKPOBHE U YBEPEHHOCTH
B CBOHMX CHJIAaX, TO M pe3yJabTaT ee IepecTaHeT HOCHUTb IeJaroruuecKui
xapakrep.

Jnst MCKJIIOYEeHHS 3TOH HEHOPMANbHOCTH HEO6XOAUMO naThb ob6yualo-
WeMycst KaKk MOXHO OO/blIe TEOPeTHUECKOH OCHOBHL B €ro TPYHORBIX
npoueccax, OCBETHTb, TaK CKasaTh, €ro IIarg W TeM CaMbIM HCKJIIOYHTD
BCE HEMOCHIbHOe IJyIa Hero B pabore. OcofeHHO 3To HEOGXOIUMO NpH
IPOM3BOJCTBE TAKOH CJAOKHOH M IIOJHOH BCAKHX HEOXMIAaHHOCTEH,
B cJlydyae XONYIIEHHs HenpaBMIBHOTO yJnapa, pabore, KaKk BHIPSIMIEHHe
CTBOJIOB, KOIZla H3/I0MaHHHE, HCKPHUBJAEHHBEE B PAa3NUUHHX HalNpaBAeHHSIX
TEHH COBEPIIEHHO NOJOPBYT BEPY B BO3MOXKHOCTb HAYYUTBCH ITOMY Heny—
C ONHOH CTOPOHBI, M BO3BHICAT MHEHHE O MacTepe - paBUIUKe, Kak
0 1eJOBEKEe HCKJKYHTEIbHO OJAapeHHOM,—C JPYTOH.

[TosTomy Heo6xonHMMO OTBECTH KakK MOXHO GoJbllle MecTa, B IepBble
nepuoabl 0OCOGEHHO, M3y4YeHHIO TeHeH B MODsJAKe HX MOCTENEeHHBIX OCJIOXKHE-
HHUH; JJ9 3TOrO CJaeAyeT HMeTh Habop TAaKHX CTBOJOB C  SCHBIMH
3HAaKaMH Ha HapyXHON NOBEPXHOCTH BEPUIMH JIOTOB H TOuYeK omnophl. Jlas
TOro, 4To6H O0OydalIIMACS MOr BCerja BHAETH TOYHO CPEJHEe KOJbLO,
HeQGXOMUMO GpaTh TOHKOCTEHHHE CTBO/IBE, B KOTODHX KePHOM MPOH3BECTH
BIABJIEHHOCTb CTEHKHM BO BHYTPb Ha CpelMHE WX AJAMHH. DBrasneHHOCTBb
aTa NoMxHa OHTh HeBONBIIOM M Ka3aTbCH B Buie Oyropka BeTHUMHOIO
¢ 6ynaBounyio rosoBky. [Ipy Hamiuyuu 5TO# BaaBiaeHHOCTH, OOyuaro-
ileMycsl Jierue OpHEeHTHPOBATbC C ONpejaeJeHHeM BEepIUWH [OTHOOB
OTHOCHTEJNBHO JJIHMHH ITOJNIOBHHBI CTBOJA. M TOJNBKO mocje OCHOBaTeNBLHOTO
O3HAaKOMJIEHHS C MOJIOXKEHHEM BEepUIHH JIOIOB B CTBOJAX C OPHEHTHPOBAH-
HBIMH TOYKaMM C/ICAyeT ' IePeXOAUTh Ha CTBOJB, HE HMEIOUIHe 3THX
TOUeK.

K HaHeceHHIO ymapa 0O CTBOJIY MOXHO MEPEXOAUTh MOCTENEHHO,
KOrja Y4€HHK XOpOWIO YCBOHUT IIOJNIOXKEHHE BepIIMH JIOTOB H TOUKH
OIOPHl, Pa3pelinB €My HECHIbHLIMH VaapaMu yOeXIaTbCH B MCUE3HOBEHUH
CBETOBHIX Pa3pbiBOB TeHH. OT CHJIbHEIX yAAPOB OCTEPEralTCs M ONBITHHIE
MacTepa, a AOMYCKaTb 3TO NPH OOGyYEHHH-NPECTYIHO.

Koneuro, npu 3TOM NPUIETCH BCTPETHTHCH C IICHXOJIOrHel IOHOMIE-
CKOr0 BO3pacra, KOTOPHIH OTIHuYaeTcs GOJBIUMM HETepNeHHeM, — BOT
TYT-TO M HyXHa CUCTEMa, Hy:K€H PeXHUM He TOJbKO PaboThl, HO U NepeablIieK
B He#l! K ckazamHoMy MHOI paHee 06 3ToM (cTp. 36), HEoGxOoxUMO
n06aBuTh, 4TOOBl MPH OOyuYeHHH He OBLIO HHUYEero NMoGOYHOrO, OTBJEKANO-
mero yudeHHKa OT ero cocpegoToyeHHOro BHuMaHuA. ClenoBaTeNbHO,
Heo6X0AMMO ocofoe moMelleHue, X30JHPOBAHHOE OT CTYKa M PasroBopa.
Bcemy stoMmy passieueHMIO JOJ/KHO OHThH OTBEICHO CBOE BpeMsl M MECTO.

CuenaB ofiujee 3ameuaHde MO0 OCHOBHBIM MOMEHTAM METOAHMKH 0O0y-
YeHHs PaBKe, MOXKHO OCTAHOBUTLCS HA TOH IpOrpaMme, KOTOpasi IUKTYeTCH,
N0 MOeMy MHEHHIO, PalHOHAJBHOCTLIO H YCHEMIHOCTBIO JOCTHXEHHSA
K KOHIly o0yueHHusl ompeneneHHsX 3Q¢dexToB.

0) HMepBbiii mUKA.

[TepBeifi TPEHHDOBOYHBIH IHMKJ COCTOMT H3 MOMEHTOB OOGYyueHHs,
pasBUBAIOIIKX 3PDHUTRABHYIO MaMaTh, CHayala Ha COBEPUIEHHO MpPSIMBIX
CTBOJAX C HU3yUYeHHEM MPABHIBHOCTH NMOABOAKH NOJA TEHb.
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3ror oraes OGydYeHHs HOJKEH DasBHUTb B yuYeHHKEe OHICTPYIO MOXI-
BOAKY IION TeHb M OBICTPOE K€ CDaBHEHHE BHICOT TeHeH BO Bcex
4-X IOJIOXKEHHSX CTBOJA, MOBEPHYTOrO OKOJO CBOEH OCH, C BBIBOAOM
3aKJIOUEHAS] O PABEHCTBE WJHM HEPABEHCTBE HX, O 4E€M HE3aMeIJIHTeNbHO
JOBOJIHTCA IO CBEJEHHUS DYKOBOJIMTENd.

[Tocne u3yyeHus 3TOro HHUK/IA, KOrAa €CThb Yy PYKOBOILHUTENS [OJHAL
YBEPEHHOCTL B TOM, 4YTO yUEHHK CO3HATeNIbHO IOHAJ, YTO TaKO€ T2HH
NpsIMBIX CTBOJIOB, MOXHO IepefiTH Ha paclo3HaBaHHe HX B CTBOJaX
¢ HeGoJbIIMMH JIOTaMH, Kak npuseaeHo B raase Il puc. 8. 3mech momien
OpITh NMONOOGpPAaH acCOPTHMEHT CTBOJOB, HMEIOUMX [OJOTHE NOFHYTOCTH
Ha pAa3NHYHBIX MecTaX IOJOBHUHBI JJIMHBl MX, NPHd 'UeM KaxXJAbI CTBOJ
JIOJ/DKeH 00s3aTeNbHO HMMETh BHAMMBIE 3HAaKH, [TOKa3aTeqH BePIUMH H3rHOGOB
H Touek onmophl ero. McciaeposaHue TaKUX CTBOJOB BECTH IPH MOCPEACTBe
KOJeH C AMaMeTpaibHO-DOTHBOINOJOXHBIMH HHUTIMH 114 TOrO,  4TO-
6s1 ofyuaomufics Oco3Han xapakTep OOKOBEIX TEHEH NPH TOM HJIM HHOM
u3rube. [TonyTHO HCCIEIOBAaHMIO H O3HAKOMJIGHHIC C STHMH HNOTHYTOCTSMH
ClIeLyeT HaTb TEOPETHYECKOE IOHATHE O MepPCIeKTHBE, O 3aTCHEHHH
JHHEHKH, — OCMBICJIHTh, TaK CKasaTh, B CO3HAHHH YyHEHHKA BCE 3TH
u3MeHedHs. [IpORONKHUTEIbHOCTD H3YUEHHs H3MEHEHHBIX TeHel, 06YCIOBICH-
HEIMA NOrH6aMH, NOMKHA ONpeNeHTbCs HaaHuueM 6e30mHGOYHOr0 Ompe-
IeJNeHUs] HX YUYEHMKAMHU C TOUHBLIM M SICHHIM OO‘ICHEHHEM NPHYMH, BBHI3HI-
BAIOUIMX 3TH H3MeHeHHs. [lJs 0XUBJIEHHS 3TOTO CKY4YHOTO, AJS HETepIesH-
BOrO IOHOIIECKOI'O BO3pacTa, 3aHSATHA,—HEOOXOAMM CaMBIl aKTHBHHIH
n1a60paTOPHO-UCCAeNOBATENbCKH METON C BOBJIEUEHHEM OOy4YarolHUXCs
B MHTEpeC IMPaBKH CTBOJNUB. JTO MOXHO JIETKO JOCTHIHYTH IIPH
XOpollleM OTHOIIEHHH DYKOBOJHTeN M O06OpPyNOBaHHH BCEMH HeO6Xo-
ZMMBIMH aTTpHOyTaMM 3aHATHH, T. K. NIPH HENOCTaTKe MOC/AeIHHX, BCerja
MOHMXKAETCA HHTEpec K yueGHOMY Jeay.

MNporpammo#i mpexycmoTpesHa NPOXOJ/IKHTENBHOCTH 3TOr0  IHMKJIA
B 2/, Mec. ¢ TeM, 4TO6B YYE€HMKHd 32 3TO BpEMSl XODOIIO YCBOH/IH
yKa3aHnHble M3MEHEHHS TeHeH. ’

Bropoii maxa.

[Tocne u3yuenuss npaBuiabHOro yuapa no meroxny LLM.T‘a, meo6xo-
IHMO MepeHTH Ha NPOHM3BOJACTBO yAapa CaMHM CTBOJIOM MO AEPEBSAHHOMH
tym6e nJsl YCTPaHEHHSl IOJOrHX JoroB. O NpaBHJIBHOM IPOM3BOJCTBE
9THX yJIapoB CKka3aHo B ruaBe [II, HO npu 3TOM HEO6XOXMMO 106aBHUTD,
YTO CTBOJB JJSl 5TOH NPAKTHKH MO/KHBI GBITH IIagKue, TOHKOCTEHHbIE —
Jyqmie Bcero OepmaHOBCKHE, 3arOTOBJEHHHIE IOJ HApe3Ky BHHTOBHIX
Hape3oB. Takue cTBOMBI 06J3a7al0T XOPOIIMM KadeCTBOM—JIErKO MOJ-
naBatbCcsl uarubaM 6e3 KPYTHIX I1€pPesOMOB.

Her HukakuXx onaceHHH HM310MaTh TakKHe CTBOJHL HA Tym6e.

STOT TPEHUPOBOUHEIA OTHEN NOMKEH 3aHATh TAKOH NEPHOJ BPEMEHH,
B KOTOpHI yueHHKH HayuaTcs pasrubGarb Jora 10 NpHOIH3HTENBHOH
TOYHOCTH C T€M, uTOOBl STH CTBOJB OKOHYATENbHO JIONDABHTH IpH
nocpencrse MonoTka. [lostomy, oTHeny 3TOMY Heab3d OTBOAUTH CIMIIKOM
MHOT'O BpeMeHY, U He0oGX0ZUMO CUHTaThb €ro Kak NOACOCHHH K mepexoany
Ha YHApHLIH [pHeM NpaBKH MOJOTKOM.

YnapHeli nmepuojx oOyueHHs1 NOMKEH NMPOXOXZHUTb I[IPH YCJIOBHH CO-
GJI0KeHNS CHACAYIOMIUX MONOXEHHI:
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1) TouHoe oupeneneHne BepIIAHBI JIOrAa [0 CBETOBOMY Da3pHIBY
TEHH ¥ OTMETKa 3TOH BEPUIMHBI MeJIOM CHApPYXH CTBOJA;

2) ompeneneHue TOYEK OMOpPHI CTBOJA NPH pasruGaHUM ITOrO JOra,
TaKXe€ C OTMETKOH HX MeJOM, H

3) eclu NOr AJMMHHBIA, TO ONpEAENUTbH M 3aMETHTb KOHEYHBIE TOUKH
OMOpBEI M JaTh 3aKJIOYEHHE O TOM, YTO BbIIpSAMJIEHHE Jora OyHeT HTTH
NpH NEPEeNBHXEHHM CTBOJAA OT OJHOH TOUKH OMNOPHI K APyro# ¢ HaHece-
HHMEM LEeJOro psifa yaapoB MOJOTKOM B INIOCKOCTH M3ruba.

O10 Heo6XOXMMO jenaTh A TOrO, 4YTOGHI Jydlle YJIaBJMBATh
MOTyIMe NPOM3OWTH OmMGKM InpY HENpaBHALHOM yaape H Jerue
YCTPaHATh NOSIBUBIIMECS BCJEACTBHE 3TOTO HOBBIE JIOTa.

OnuiTHHA pYyKOBOAHTENL HE HYX/I3aeTCsd B JaNbHEHIINX YKa3aHHUAX
M0 MPOM3BOACTBY €aMOro yjpapa, 3TO—IeJ0 NPakTHKH. YUTO ke Kacaercs
TPEHUPOBOYHHIX YNPaXKHEHHH B5TOro oTAeNda, TO HEOoOXOIHUMO 3aMETHTb,
YTO HeJb3sl NMEPEBOJAMTH yYeHHKAa Ha 6oJjiee CJAOXKHBIE JIOra, MOKa OH He
HAayYUTCA YCTPaHATb [0 HECKOJBKY pPa3 NpPOCTHE, MaMsTys O TOM, 4TO
3TO jact emy O6OJbLIE YBEPEHHOCTH I/l omepauuii ¢ 6o/ee CI0XHEIMH
noramy. [locnexnue e Bcerga mOJKHB BEIIPAMJIATHCA MOCAE NpEABApHU-
TENBPHOI0 MCCJIENOB4HUA HA ONPENENeHHE OCHOBHOIO JIOra, MoCjAe yCTpaHe-
HUsl KOTOPOro MEPEeXOnuTh K APyrum JoraMm. [IpakTuka B 3TOM OTHOIUIE-
HUH BblpOﬁOTaiIa OYC€Hb MHOT0 MNOAXOJAOB K DpacCnpsaMJCHHIO CTBOJIOB,
HMEIOI[HX MO HECKOMbKO JIOTOB, HO OCHOBHEIM MOMEHTOM BCe e Oyner
TO IOJOXEHHE, O KOTOPOM OBIJIO T'OBOPEHO BBHILIE: NMEPBLIM HOJXKEH
BHODSAMAATHCA JOT, OMNHXHHUH K CpeiaHHE, €CAH OH XO-
pomo y3naBaeM. Ecau ke NOJNOXEHHE BEPUWHUHHE €ro
KaXeTCsd COMHHTEJNbHBIM, BCJIE€INCTRHE H3JIOMOB TEHEH
OT JAPYyrWxXx JnOroB, TOrjga Hajxo MNpaBHTh TOT 'H3 HHUX,
BeDIIHHA KOTOPOro iCHO 3aMeTHa M TOYHO OmpeneneHa.
B npouecce pa6oTh no pacnpsMJIEHHIO MalbX JOTOB,
cepyac e HauHeT O6GHAPYXKHUBATHCH BEPDUIHHA OCHOBHOTO
nora.

Takum o6pasom, mar 3a maroM, yzap 3a yXapoM, NPOHM3BEACH-
HEIMH C 1101006ai0meil 0CTOPOXKHOCTbI0, OYAYT YCTPaHEHb! M06HIE CTOXHbBIE
MOTHYTOCTH CTBOJOB 6e3 BCAKHX OCJOXHEHHH TONBKO TOrna, Koraa
nponecc paGoTH GydeT CONPOBOXKIATHCH YKA3aHHSMH H3J0XEHHOTO BHIIlE
npasuia. [Ipu sToM crepyeT HaGmofaTh 3a YTOMJIEHHOCTbIO 00ydarOLINXCS,
T. K. IOCACNHSAA SBISETCS IMaBHbIM (HaKTOPOM OWHMGOK Npu 3TOH pabore.
Kpome [puYHH yTOMASEMOCTH OT MOCTOAHHHX HANPsKEHUH 3peHusd
M NaMsTH, [PAaBUIbHOH MOCTAHOBKM TYJOBHINA W TOJIOBH (HE JOMYyCKaThb
BLITATMBAHHE INEH C MOAHATHEM MOAGOPOAKA KBEpXy), HaAO 06paTATh
BHUMaHUE U HA CMOCOGHOCTH O6Y4YaIOLIMXCA H HMX yCBOSEMOCTb, T. K. NpHU
cn1a60fl  yCcBOSEMOCTH H COGJIONEHHH OCTaNbHHIX MPaBHI—BCE XeE [pOo-
M30HJeT HapylleHHe rapMOHHYECKOrO PasBHTHA CaMOrO MpPaBIUHKA.

[Ipu cocTaBieHMH 3THX MeETOJAMYECKHX YKa3aHWH MpPHHHMAIach
BO BHHMaHHE COOTBETCTBYIOIAs TEOPETHUECKas NMOJArOTOBKA IO 3JeMeHTap-
HBIM NO3HAHHAM B OGJACTH reOMeTpPHH, YepuyeHHs H apPH(PMETHKH.

Ecnu xe aTa NOArOTOBKAa OTCYTCTBYeT, TO HEOGXOAHMMO OpPraHH30BaTh
ofyueHHe MO 3THM AUCIHMIVIHAM IIONMYTHO C M3YYCHHEM CaMOd IpaBKH.
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