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Hean padoThl: M3yyeHUE 3aKOHOB JUHAMUKU MOCTYNATEIbLHOTO JIBHXKEHMUS,
onpeneneHrue Ko3pGUIUEeHTa TPEHUS CKOJIbKECHHUS.

IIpuGopbl M NPUHANIEKHOCTH: TOPU3OHTAIIbHAS JI0CKA C YKPEIUICHHOW Ha
HEl JIMHEWKOM, CTadbHOM TPEyroNbHUK, KBaJApATHbIC IUIACTUHKH U3 Pa3HBIX
MaTepuanoB.

OCHOBHBIE ITOJIOKEHUSA

Tpenue sBisieTcss OJHUM U3 HamOoJiee PACIPOCTPAHCHHBIX (PUIUUYECKUX
sBiaeHud.  Cuiibl  B3aUMOJICUCTBUS,  BO3HHMKAIONIME  HAa  TOBEPXHOCTH
COTNPUKOCHOBEHMSI TE€J TMpU JBWKCHHUM WX OTHOCHUTENIBHO Jpyr JApyra WiH
OTHOCHUTEIBHO CPEJIbl, OKPYKAIOLIEH TeJa, Ha3bIBAIOTCS CHJIAMM TPEHMUSI.

Cuna TpeHusl Bcerja HampaBjeHa IPOTHB IEPEMEICHUs, MOITOMY Ha
MPEOJOJICHUE CHJIBI TPEHUs 3aTpauuBaeTcsi »JHEprus. TpeHue HEeU3MEHHO
CONPOBOXKAAET padOTy JHOOBIX MEXAHU3MOB, IMOATOMY KO3(DPPHUIMEHT MOJIE3HOTO
JEUCTBUS UX BCETJa MEHBIIIE €IMHUIIBI.

Tpenue Bcerna TOPMO3UT ABUKEHHE, TO3TOMY HA MPEOJOJICHUE TPEHUS Ha
TPAHCIIOPTE W B MPOMBIIUICHHOCTH TPATUTCA TPOMATHOE KOJUYECTBO TOIIMBA
pa3HbIX BUAOB. KpoMe TOro, TpeHWe TBEpPIbIX TEJI JAPYr O Jpyra BbI3BIBAET
OOJIBIIION M3HOC TPYIIMXCS MOBEPXHOCTEH, T. €. OOJIbIIME TOTEPU Pa3IUUHBIX
MaTepUaioB, BHI3bIBAIOIINE HEOOXOIUMOCTh 3aMEHbI U3HOIICHHBIX yacTel. C aToi
TOYKA 3pPEHUS HayKa W TEXHHUKA JOJDKHBl CTPEMHUTBCA K MAaKCUMAIIbHOMY
YMEHBIIICHUIO CUJIbI TpeHusi. OTHAKO TPEHHE OJTHOBPEMEHHO SIBJISIETCS W CaMbIM
MOJIC3HBIM SIBIIEHHEM TpuUpojabl. be3 Tpenust 6bUT0 ObI HEBO3ZMOXKHO JBUMIXKEHUE U
TOPMOXXEHUE MEXaHM3MOB, 0€3 TPEHHS HEeNb3sl ObUIO Obl CKPEIUISATH JeTallu
OoJiTaMH, TBO3ASIMA W T.J., ObLJIO Obl HEBO3MOXXHO TMPUMEHEHUE PEMEHHBIX
nepenad. B aTom ciiydae He0OXOAMMO YBETUYUTH TpeHue. Takum 00pa3om, TpeHue
BpPEJTHO B OJHUX YCJIOBHUSIX U TOJIE3HO B APYrux. YTOOBI MPaBUILHO UCIIOIL30BaTh
TpEHHE B TEXHUKE, HY>)KHO 3HaTh 3aKOHBI TpeHus. [1o XxapakTepy B3auMoOIeHCTBUS
TeJI TPEHHWE MOXET OBITh CYXUM (MEXIy TBEPIbIMH TEJIaMH) U >KHIKOCTHBIMU
(Mexay TBEpPAbIMA TOBEPXHOCTSIMHU, CMa3aHHBIMU JKUIKOCTAMH WJIH MEXKIY

CJIOSIMM SKHUJIKOCTH ).



B nanHo# paboTe paccMaTpuBaeTcs TOIBKO CyX0O€ TPEHUE.

Cyxoe TpeHHe ObIBacT TpEX BUIOB:

- TPEHHE TTOKOS

- TPEHUE CKOJIbKCHHMSI

- TPEHHE KaYECHUs.

Cunma  TpeHus  MEXAy CyXUMU  TBEPIAbIMHU  CONPHKACAIOIMMHUC
IIOBEPXHOCTSIMH, BO3HMKAKOIIAs IPH OTHOCUTEIBHONW CKOPOCTH JIBHXKCHMS
IIOBEPXHOCTEH, PaBHOM HYJIIO, Ha3bIBaeTcs TpeHHEM MOKosl — Frp 9. UTOOBI Tenmo
HAa4yaJI0 CKOJIB3UTH II0 IOBEPXHOCTH IPYrOro Tejld, HY)KHO NIPWIOXKHTh K TEIy
FBHCI.H'

MakcuMalIbHOE 3HAYEHHWE CWJIBI TPEHUS IIOKOSI PABHO TOW CHIE, TOJ
JNEUCTBUEM KOTOPOU TEJIO HAYMHAET CKOJIb3UTh.

TpeHne CKOJIbKEHUsT BO3HHUKAET, KOTJA BHEIUHSA CUJA Fpyey MPEBBINIACT

MAaKCHUMAJIbBHYIO CHJIy TPCHHA IIOKOA ,l:rlr)l.ag. Teno HauMHaeT CKOJIbB3UTh H

HOSIBJIIETCSA CHJIA TPEHHUS CKOJIbKeHUsl - Fr, . IIpn HEOONBIINX OTHOCUTENBHBIX
CKOPOCTSIX CUJIa TPEHHUS CKOJIBKEHHUSI MEHBIIE, YEM CHUJIAa TPEHUS MOKOS, II03TOMY
COABUHYTH C MeCTa TsDKEIbId NpeaMeT TpyAHEEe, 4YeM TSIHYyTb €ro Imo
TOPU30HTAIBHOM MTOBEPXHOCTH.

TpeHne CKOJIbXKEHUSI MEXKy Pa3sHOPOAHBIMU IOBEPXHOCTAMHU MEHBIIIE, YEM
MEXIY OJHOPOAHBIMH, MO3TOMY BKJIAABIIIM MOJUIMITHUKOB CKOJIBXEHUS U Bal
JIeJIAl0T U3 Pa3HbIX MaTepuaoB. TPEHHE YMEHBIIACTCS TAKXKE IMPU YBEIUYECHUU
TBEPAOCTH TpYyIIMXCS Tea. [lnsd yMeHbIIEHUs TpPEeHUs NOIIIMIIHUKM B Yacax
JIeTIal0T U3 TBEPJIbIX KAMHEW: pyOrHa Uiy ararta.

Tpenne kauvenusi F,p,  mosBisieTcsa Torna, Korjga, Hampumep, KOJIECO
KaTUTCS IO penbCy. TpeHHe KaueHWsl 3HAUMTEIIbHO MEHBIIE TPEHUSI CKOJIbKEHUS,
MOATOMY OOJIbIIIOE MPUMEHEHHWE HAXOJAT MOMAIIUITHUKA KaueHHs, B KOTOPBIX
TPEHUE CKOJIBKEHUS OCH BO BTYJIKE 3aMEHSICTCSI TPEHUEM KayCHHs IIapUKOB.
[Torepss Ha TpeHue B WIApUKOBOM mnojamunHuke B 20-30 pa3 MeHble, B

IOAIINITHUKEC CKOJIBXXCHMA.



JIJist yMEHBIIEHUS! CUJTBI TPEHUS IIUPOKO MPUMEHSIOTCS Pa3IMYHbIE CMa3KH.
Cma3zka yMeHbIIaeT TpeHue B cpeaHeM B 6-10 pa3. [IpuunHa yMeHbIIEHUS TPEHUS
COCTOUT B TOM, YTO TBEpIbIE MOBEPXHOCTU PA3ACIAIOTCS CMA3KOW U MEPECTAOT
Kacarbcs Apyr napyra. [Ipym 3TOM CKOJIB3SIT OTHOCUTEIBHO APYT Jpyra OTAENbHbIC
CJIOU JKUJKOCTU. TpeHue MexAy CIOSMU KUIKOCTH — 3TO BHYTPEHHEE TPEHHE.
OHO 3HAaYUTENBHO MEHbILE BHEIIHEro. [l CMa3Ku MPUTOJHBI JIMIIb JTOCTATOYHO
BA3KHE JKUJIKOCTH, KOTOPbIE HE BBIJABIMBAIOTCS M3 TOHKOTO MPOMEXKYTKA MEXIY
TPYILLMMUCS TIOBEPXHOCTIAMH.

[IpoucxoxneHne cuil TpeHUs: BecbMma pa3HooOpa3Ho. B 3aBucumocTu ot
TOTO, SIBJISIETCS JIN TPEHHWE BHEIIHUM WIA BHYTPEHHHM, CYXHM WM TPAHUYHBIM,
KaKk 0o0pa0oTaHbl TOBEPXHOCTH, B KaKUX YCIOBUAX OHU  HaXOZATCH,
BO3HUKHOBEHUE CUJI TPEHUSI OOBSICHAETCS pa3HBIMU (PU3NYECKUMHU SIBICHUSMHU.

B cnywae cyxoro TpeHHs MpU TpyOOil IIEpPOXOBATOCTH IOBEPXHOCTU
OCHOBHOW TPUYMHOW BO3HUKHOBEHMSI CHJI TPEHHUS SIBISIOTCA YIUIyOJICHHUS H
BBICTYIIBI 3TUX NTOBEPXHOCTEMN, YACTUYHO BXOJSIIKE ApYT B Apyra. IIpu nBmxeHun
OJIHOM TOBEPXHOCTH MO JPYrOoM OSTHU BBICTYIIBI Pa3pyLIAIOTCs, BEUIECTBO
u3Menbuaerca.  Ha  paspymieHune — 3aTpauuBaeTcsi — HEKoTopas — pabora,
CJIeI0BATENBLHO, PU NIEPEMEIICHUH BO3HUKAET CUJIA, 33J€P>KUBAIOIIAS IBH)KCHUE.

[Ipy rmagkux MOBEPXHOCTSX MEXaHWU3M TpeHus Npyroil. B atom cmydae
KacaHue TBEPAbIX TeJl MPOUCXOAUT JIUIIb B OTAEIBHBIX TOUKaX, T.K. 00paboTKa He
ObIBaeT wuueanpbHOM. B Mecrax KacaHusd CO3alOTCS «MOCTHUKH» PEaTbHOTro
KOHTaKkTa MeXAy TelaMH, oOpasyroluecs Ha IOBEPXHOCTH  IUICHOK,
NOKpBIBAIOIIMX TeNo. Marepual 3TUX B «IIATHAX [OPWIKIAHHASD) IIPH
OTHOCUTEIBHOM JBW)XEHUU TEJ HENPEPhIBHO CpPE3aeTCs, U CO3AAIOTCS HOBBIE
TOYKHM KOHTaKTa. [Ipy 3TOM BO3HHMKAET CHIJIa COIPOTUBIICHUS IBUKEHUIO.

B rmy6okom Bakyyme (Hampumep, B KOCMOCE) METaJUIbl HE MOKPBIBAIOTCS
OKMCHBIMHU TUICHKaMH, MO3TOMY «MOCTUKM KOHTaKTa» CO3JAI0TCd M3 CaMUX
MeTauioB. Pa3pymmTe HMX OYEHb TPYJHO W CHJIBI TPEHUS 3HAYUTEIBHO

BO3pacCTaroT.



OcoOblif MHTEpEC MpenCTaBIsAeT IpaHuYHOe TpeHue. Hekoropele BemiecTBa
0o0pa3yloT Ha MOBEPXHOCTH METala TaK HAa3bIBAEMBINH «MOJIEKYJISIPHBIM BOPC».
VY IMHEHHBIE MOJIEKYJIbI 3TUX BELIECTB, HA3bIBAEMBIX [MOBEPXHOCTHO-AKTUBHBIMH,
OPUEHTUPYIOTCS NEPHEHAMKYJSIPHO IOBEPXHOCTH MeTaJla. Y IEPKUBASACH
Oylarozapsi cuiam CHEIUICHHs, MOJIEKYJbl CTOST Ha MOBEPXHOCTH METajlla Kak
yacTokoJ. Ha mepBoM cioe MOJIEKYJdl MOMET OTJIOKUTCA BTOPOM, MOJIEKYJIbI
KOTOPOTO OPUEHTUPOBAHBI MAPAIIEIBHO MOJIEKYJIaM IIEPBOIO CIOS.

[Ipy  OTHOCUTENBHOM JABWKEHUM TEI MOJEKYJIbl HE JIOMYCKaroT
HEIIOCPEICTBEHHOIO  KOHTaKTa MeEXay TBepabIMH  TenaMd. CKOJIbXEHUE
IIPOUCXOUT MEXAY CIOSMH OPUEHTUPOBAHHBIX MOJIEKYJ. [Ipy 3TOM cuina TpeHus
3HAYUTEIbHO YMEHBIIAETCS.

OO6cyanM HEKOTOpble 3aKOHOMEPHOCTU CYXOro TpeHus. Paccmorpum
JeXkanee Ha TOPU30HTAIBHOM TUIOCKOCTH TENO. B 3TOM cilyyae Ha Teno IeUCTBYIOT
CJIEYIOIINE CUJIBL:

Frgw = Mg — CWIA TSDKECTH — CHJIA, ¢ KOTOPOW TEJO NPUTITUBACTCH K
3emiie;

N — cuia HoOpManbHOM peakluu OMOPbl — CHJIA, C KOTOPOM MMOBEPXHOCTh, HA

KOTOPOM JICKUT TEJI0, IEUCTBYET Ha Hero (puc. 1).
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Puc. 1
Ecnu x Teny npukiianpiBaTh BHEMIHIOW cuiy F,.,, Bo3pacTatomryto oT 0 go
HEKOTOPOr0 3HAYEHHUS], TO IBUKCHUE TEJIa HE BO3HUKAET. DTO CBUJECTEIBCTBYET O

HCOOAHO3HAYHOCTU CHJIbI TPCHHA IIOKOA; IIPH IIOIIBITKES BBIBCCTH TCJIIO N3 COCTOAHUA

TOKOSI CHJIa TPEHHUs MOKOs M3MeHsieTcss oT 0 J1o MpesesbHoro 3HaueHus Fpp?o.
OTHOCUTENTFHOE IBUKEHHE Tella BOZHUKACT TPU YCIOBHU:
max (

FI‘HI‘I/I = Tp.0 1)

rae Fpg" — npejieNbHas MaKCUMallbHas CUJIa TPEHHUs MOKOS.

[Ipu BemMonHeHun ycnoBus (1) Teno HaYMHAET JBUTATHCS W TOSBIISACTCS

CuJia TPCHUA CKOJIBKCHMUA. HpI/I HEOOJIBIITNX OTHOCHUTEIBHBIX CKOPOCTAX:

(
Frpe < Fipo” 2



3aKOHBI CyXOro TpeHUs ObLIM BIEPBbIE YCTAHOBJICHHI AMOHTOHOM, a
o3/aHee 000011IeHbI Kynonowm. 3akoH AmonToHa-Kysnona MO>KHO
chOpMyIUPOBATh TaK: MaKCUMaJlbHAs CHJIA TPEHUS IMMOKOS, a TAKXKE CUJIa TPCHUS
CKOJIB)KCHMsI HE 3aBHCAT OT IUIOMIAJAM CONPUKOCHOBEHUS Tel M  MPSIMO

IPOIOPIUOHAIBHBI BETMYMHE CHIIBI HOPMAJILHOTO HaBiaeHus F,

;Ir)l.c(l)x = .HOFH.,[(. (
Frp.c = Uk, 3)

rae F,, — cuia HOpMaJIbHOIO JaBJICHHS — CHIIa, ¢ KOTOPOM TENIO JIEHCTBYET
Ha omopy. JTa cujia MpUJIOKeHa K onope U Ha Tejo He aerctyeT. [lo 11l 3akony

Hrrorona:

— -

N = _FH.A.

WM B CKaJsipHoi popme N = F, ; , Torga dopmyisl (3) IPUHUMAIOT BUJL:

0 = HoN (
Fpc = uN 4)

be3pazMepHblil K0O3(QGULIHUEHT NPONOPUUOHAIBHOCTU (i, M [ Ha3bIBAETCS
KO3((PUuMEeHTOM TpeHHs (COOTBETCTBEHHO IMOKOS M CKOJIbkeHUs). OH 3aBUCUT
OT MaTepuasia TPYIIUXCS MOBEPXHOCTEN, UX 00pAaOOTKU M COCTOSTHUS (BIAXKHOCTD,
TeMIeparypa).

N3 3akoHa AMoOHTOHa-KyJsioHa ciieyeT HEe3aBHCHMOCTb CHJIbI TPEHHUS OT
IUIOIIAAA KOHTaKTa Tpyluxcs Ten. PU3NYECKUH CMBICI 3TOr0 yTBEPKICHUS
OCTAETCs MPEAMETOM JUCKYCCUU U B HACTOSAILIEE BPEMSI.

Cuna TpeHHs KaueHUs Onpeensercs no gpopmyse:

)= AFH.A. (
r 5)

E;

rae T — paguyC KaTka (UMIMHIpa, Koneca); F, , — cuia, ¢ KOTOpOH KaToK
npwkuMaeTcss K omnope; A — KOIPOUIMEHT TpeHHs KadeHus, HWMEIOIUn
Pa3MEpHOCTb JIVTUHEI.

Kosddurment tpenus ckonamkeHHs yI0OHO OINpeAensTh, HAxXOIsi Tak

Ha3bIBaCMbIN YTOJI TPCHUS.



Ecnan Opycok moMecTuTh Ha HAKJIOHHYIO JIOCKY, TO MpPH yIJax HAKJIOHA K
TOPU30HTY (P, MEHBIIMX HEKOTOPOTO NPENETbHOTO yria ¢,, Opycok Oyner

YAEPKUBATLCSA HA JIOCKE CUJIOW TPEHUs MOKOA Frpo. YBEIMUMBas yroy HakiIoOHa,

MO>XXHO JIOOMTBCS TOro, 4ToObl OpyCOK Hayal CKOJb3UTh. llepen Hauamom

ABHJKCHUA CHJIa TPCHHUA IIOKOA OOCTUTACT CBOCH MaKCHUMAaJIbHOW BEIUYMHBI ;g%x

VYroi ¢, Ipu KOTOPOM HAYMHAETCS CKOJIbKEHHE, HA3bIBAECTCS YIJIOM TPEHHA.
Kosddumument Ttpenuss marepuana, M3 KOTOpOro caeiaaH Opycok, IO

MaTepuany JOCKH (HAKJIOHHOW IUIOCKOCTH) MOKHO OINpPENeNuTh, HAXOAS YIoj

TpeHus Ha ombITe. [ ompenenenust koddduireHTa TPeHUs pacCMOTPUM CHUJIBI,

JEeHUCTBYIOIINE Ha OPYCOK.

Puc. 2

Ha 6pycok aeictByroT Tpu cuiibl. CO CTOPOHBI 3eMJIM — CHJIA TSKECTH My,

— -

CO CTOPOHBI JIOCKH — CHJIa HOPMAJIbHOW peakuuu N U cuima TpeHus mokos Fr,

(puc. 2). BekTopHas cymma Bcex Tpex cuil paBHa 0, u Opycok mokoutcs. MHade
rOBODs, PABHOJENUCTBYIOIIAS CHI Mg U N , KOTOpasi CTPEMUTCSI CIBUHYThH OpYCOK,
YPaBHOBEILICHA CUJION TPEHMUS MTOKOSI.

[Ipu yBenuyeHuu yriia HaKJIOHA JJOCKH YBEJIWYMBAECTCS PAaBHOAECHCTBYIOIIAS

cunn mg u N. TIpu 5TOM BO3pacTaeT U CHJIa TPEHHUS MOKOs JI0 TEX MOp, MOKA OHA HE

.
JIOCTUraeT ~ CBOEr0 MaKCMMalibHOro 3Hadenus FpG*. Ilpm  jnanbHeiimem

YBCIIMYCHUN YyIJiIa HAKJIOHAa PaBHOBCCUC CHII HAPYIIHUTCA M 6py00K HA4YHET
CKOJIB3UTh IIO OOCKE. Yron HakjIoHaA Po, TP KOTOPOM HAYHCTCA CKOJIbKCHHUC,
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3aBUCUT OT KOA(p(UIIMEHTA TPEHHUS MOKOS MEXy MarepuajiaMu Opycka M JOCKH.
VY ciioBue paBHOBECHS TeNa:
mg+ N + Ep . =0 (
6)
B ckansipHO# hopme 3TO ypaBHEHHE MPUHUMAET BHI;
Ox:mgsing, — Fp . = 0 uin mgsing, = Fp .

Oy: N —mgcospy, = 0 unu mgcosp, = N

Ortcrona
mgsin F.. sin F E,
g P1 — Tp.C, Po — Tp.C N tg(Po — Tp.C (
mgcosg, N “cosgp, N N 7)
ITo onpenenennto kodpdulreHTa TPEHUS CKOJIbXKEHUS (13 PopMyIsl 4):
E, (
H=—r
8)
CnenoBaTesbHO,
1=1tgpo (
9)

T.€. KOO(Q(OULHUEHT TPEHUS CKOJIBKEHHS pABEH TAHT€HCY YIJla TPEHUS.

JIJABOPATOPHASA YCTAHOBKA U TEOPUSA METOJIA

OpurvHanbHbI METOJ ompeneneHus Ko UIMEHTa TPEHHS! CKOJIbKEHUS
ob1 mpenoxken B. A. JXenurockum. YcTaHOBKAa COCTOMT M3 TOPU30HTAIBHOM
JIOCKM, Ha KOTOpOW JIByMs BUHTaMHu yKperuieHa juHeiika 1 (puc. 3). Ha mocky
KJIaJIETCSl CTaJIbHON TPEYroJIbHUK 2 W KBaJpaTHas IUIACTUHKA 3 (CTalb, JATyHb,
TEKCTOJUT, pe3nHa). Onpenenstor KodOPUIMEHT TpeHUs] dTUX MaTEepHAIOB IO
CTaJH, U3 KOTOPOH CAENAH TPEYTOJIbHUK.

B neHTpe IUIACTMHKM HMMEETCS OTBEPCTHE, MOJB3YyACh KOTOPBIM MOXKHO
OTMEUYaTh €€ MOJOXKEHHE Ha Jocke. IlmacTuHKy OAHOW W3 CTOPOH KialeM K
TPEYTOJIbHUKY: TP TEPEMEIICHUU TPEYTroJbHUKA BIOJIL JMHEWKH BIPABO,
TPEYTOJIbHUK JIaBUT CBOEH CTOPOHOM Ha IUIACTUHKY, CTPEMSCH OTOIBUHYTH €€.

[Ipu 3TOM TIIaCTHHKA HAYMHAET CKOJIB3UTh M0 CTOPOHE TPEYTOJIbHUKA.
9



Puc. 3

Ecnum Obl miacTMHKAa CKOJB3WJIA 1O TPEYTrOJbHUKY O€3 TpeHus, OHa
OTOJABUTaNach Obl MO HOPMAIM K €ro CTOPOHE MOJ JACHUCTBUEM €ro JaBJiCHUS.
OpnHako, MEXIy TPEYTOJIbHUKOM M OOKOBOW CTOPOHOM TUIACTUHKU BO3HHUKAET CUJIa
TpeHUs CKoJibkeHUsl. Cuia TpeHusl yBJIEKaeT IUIACTUHKY BIPaBO, B pE3yJbTare
YEro TPAaeKTOpHUs IUJIACTUHKHA COCTABIIIET HEKOTOPBIA YTOJd (@ C HOPMAJIBIO K
TPEYTOJbHUKY.

Jlns onpenenenus kodppuiiueHTa TpeHUsT HalJIeM HalpaBJeHUE JBHXKCHUS
MJIACTUHKYU MO Aocke. J[Jig 3TOro onpenenseM CUlibl, TEUCTBYIOIME HA TUIACTUHKY
B TOPU30HTAJILHOM IIJIOCKOCTH.

Co cTOpOHBI TpeyroJibHUKA Ha IUIACTUHKY JIEHCTBYET cCuja ﬁl (puc. 4). Ora
CHJIA SIBJISIETCS] PABHOJECHCTBYIOLIEH CHJIBI HOPMAJIbHOW PEAKIMU OMOPbI N v cunsl

-

TPCHHS CKOJNBKCHUS Frp

¢ TpPEyroJibHUKa O IUIACTUHY. TpaeKkTopus IBUKECHUS
-
IIJJACTUHKY 110 TOCKE COBIIAJAET C HAIIPABICHUEM JBIKYLIEN CUIIBI F] .
-
Kpome cuitbl F; Ha naCcTUHKY JEHWCTBYET CHJIA TPEHUS IUIACTUHKHU O JOCKY

F,, paBHas 10 BEIMYMHE W HANPAaBJIEHHAs NIPOTUBOMNOJIOKHO cuiie F;. OxgHako, Ta

ChJIa HC MOXKCT OKa3aTb BJIMAHHA Ha TPACKTOPHUIO ABHKCHHUSA IINIACTHHKH. Omna

HalpaBJieHa BO BCEX CIlydyasx MpPOTUBONOJOXKHO cuie F;. Takum o6paszom,

TPACKTOPHUA ABVOKCHHA INIACTUHKH OIPCACIIACTCA TOJBKO COOTHOHICHHUEM CHJIbI

TPCHHS CKOJIbXKEHUS Frpy o M CHITBI HOPMAITBHOM peakiuu omopbl N.
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Puc. 4
[TocTpouB Ha OMBITE YTOJ ¢, HalIeM KOI(DPUITUEHT TPEHUS CKOTBKEHUS Uy
JTAHHOW CTOPOHBI IJIACTUHKY T10 TPEYTOJBHUKY (IO CTaJIH).

N3 onpenenenus kordpuimenta TpeHus:

Uex = h (
CK —
N 10)
U3 puc. 4 BuaHO, 4TO
F, (
~ = tgo
11)
Takum oOpazom,
few = tgQ (
12)

N3MEPEHUE N OBPABOTKA PE3YJIbTATOB

HpellBapI/ITeHBHO Ha ITJIOCKOCTH OOCKH, JICKaIIeHu TOPU30HTAJIIBHO Ha CTOJIC,

HAKJIQJBIBAIOT JIUCT OyMaru M MPIKUMAIOT €ro JIMHEWKoW K mocke. KmamyTt Ha
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JOCKY CTQJIbHOW TPEYroJbHUK BIUIOTHYK) K JIMHEMKE B KpallHEM JIEBOM
noyioxkeHuu. Ha Oymary BIUIOTHYIO K TPEYroJbHUKY MOMEIIAIOT TUIACTUHKY, KaK
3TO U300paXeHo Ha pHucC. 5.

B Terpagu 3anuchiBalOT Ha3BaHWE TOrO MaTepuana, H3 KOTOPOTO
M3rOTOBJICHA TUJIACTUHKA IPH JAHHOM H3MepeHuu. Ty ke 3amuch MOBTOPSIOT Ha
JUCTE, HAIPUMED, «JIATYyHb 110 CTaTN».

[IpugepxuBasi 71€BOM pPYKOW IUIACTUHKY UM TPEYTOJBbHHK, OTMEYAIOT
KapaHJalloM Ha JHCTE Yepe3 OTBEPCTHE HAYaJIbHOE IMIOJIOKEHUE LIEHTpa
MJIACTUHKY (Touka L, Ha puc.5).

[ImaBHO ¥ paBHOMEPHO NEPEABUTAIOT TPEYTOJIbHUK BIPABO, MIPUKUMAs €T0
BCE BpeMs K JinHelke. [[acTuHKe HarT BO3MOXXHOCTh CBOOOJIHO CKOJIB3UTH 1O
TPEYTOJIbHUKY.

OTMeUYaroT HOBOE TOJIOKEHHME IIEHTpa IUIACTUHKHU (Touka L,). Touku
COCAUHSIOT MNPSIMOMl U MOJY4YarOT TPACKTOPHUIO ABWKEHHS IUIACTUHKU LqL,, ¢
MIOMOIIBI0 YEPTEHKHOTO TPEYTOJbHUKA MPOBOASAT HOpPMalb K CTOPOHE CTaIbHOTO
TPEyroJibHUKa 4epe3 TOYKy L,, 3aTeM uepe3 TOukKy L, mpoBomsaT jauHuio L, M,

MEPIIEHAUKYJISIPHYIO K HOpMainu L, M.
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! PR

Puc. 5

NamepstoT paccrosinuie Lo,M u LM ¢ TouHocThio 10 1MM. OueBUIHO, YTO

L,M (
tgp = M
1 13)
N3 popmynsl (12) crnieayer, 4o KOIPPUIIUEHT TPEHUS CKOJIbKEHUS PABEH:
L,M (
Hex = M
1 14)

Takue uzmepeHus Uil JaHHOM IUIACTMHKHU MPOBOJST HE MEHEE TpeX pas.

[TocTpoeHus: BBIMOJHSIOT HAa OAHOM JucTe. Hy)XHO TOJNBKO Kaxablii pa3 Oparthb

Pa3HbIC HAYAJIbHBIC ITOJIOXKCHHUSA IINIACTHHKH. Te xe HU3MCPCHHUA IIOBTOPAIOT AJIA

IUTACTUHOK M3 JIPYTUX MarepuanoB. Pe3ynbTaThl U3MEpEeHU OQOpMIISIOT B BUIE

TaOJIUILIBI.

Crasib o ctayv (JaTyHb IO CTAJIH)

No

LZM LlM Hek

MCK cpen,
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N

Texcronut 1o ctayiu (IIACTHK MO CTAJIN)

N

.HI/ICTLI, Ha KOTOPBIX IIPOBOAUINCH HU3MCPCHH:A, IIOKA3bIBAIOT BMCCTC C

OTHCTOM IIPCIIOAaBaTCIIIO.

BOITPOCHI AJ1s1 CAMOITPOBEPKH
Kakue cymecTByroT BUabl TpeHUsI? B 4yem nposBisieTcs TpeHUe?
Yro Ttakoe Tpenue nokos? Kyna HanpasneHa cuia TpeHUs MOKOs?
Korzma Bo3HUKaeT cuia TPEHUs CKOJIBKEHUS?

Kak yMeHbIIMTH CHIbI TpeHUA? YTO Takoe IpaHUYHOE TPEHHE?

AR

B uem cocrout 3akoH AMoHTOHa-Kynona?

6. Uro Ttakoe yron Tpenusa? Kakue cuibl IEUCTBYIOT Ha OpYyCOK Ha
HaKJIOHHOW INIOCKOCTH?

7. [Touemy yka3aHHBIE Ha PUC. 2 YTIIBI (9 paBHBI Mex 1y co0oi? [Touemy
tg ®o PaBeH OTHOINEHHIO Fry, o/ F , ?

8. Hoxaxwure, 4uto tg @y = U.

Q. OnummuTe yCTaHOBKY. MeX Ty KaKUMH TTOBEPXHOCTSMHU OTIPEACIISICTCS
K02 PUITMEHT TPEHUS CKOJIbKEHUs?

10. Tlouemy TpeHHE ITACTUHKH O JOCKY HE BIUSCT HA PE3yJIbTAT OMBITA?

11. B xakoMm nopsiKe MpoBOJATCA U3MEPEHUS?
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