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IIpeaucioBue

Ha kaghedpe obweii pusuxu éedemcs paboma no nod2omoeie u U30AHUIO OpU-
euHanbHoeo Kypca “Obwas gusuxa”, npeOHasHa4eHHo20 045 cmydeHmod Qusu4ecKux
cneyuanbHocmetl 8y306.

Kypc 6yoem oxeamoisame uemoipe pazdena: “Mexanuka”, “MonexyaspHas pu-
suxka”, “Onexmpomaenemuzm” u “Onmuka”, coomeemcmeos8ams HOBbIM Y4eOHbIM NPO-
epammam, paspadbomanusvimM Ha guuveckom garkysvmeme MTY, u ompaxcams coepe-
MeHHble MeHOeHUUU U MexXHOA02UU u3U1ecK020 00pa306aHusl.

OmauyumenvHol 0cOOeHHOCMbI0 OAHHO20 KYPCaA A6AAEMCs MO, YMOo 8 HeM Hall-
bonee nocaedosamenvHo 6 MemoouHeckom OMHOUEHUU NPOBOOUMC MOYKA 3PEeHUs O
CyulecmeeHHoOM e0UHCmee OCHOBHLIX hopm 00yHeHUs pusuKe: eKyull, 1a60pamopHbIX
IKCNEPUMEHMOB U CeMUHAPCKUX YRpadcHeHull. Jlekyuu no Kaxcooli meme Ha4UHAOMCA
¢ OeMOHCMPAaYUU OCHOBHBIX IKCNEPUMEHMANbHBIX (haKmos, Komopble 3amem aHaAAU3U-
pyromes u obobuaromes 6 eude uzuveckKux 3aKoH08 u coomuouenui. Taxou “sxcne-
PUMEHMANbHBIL " N00X00 K U3N0MCEHUI0 MAMepuana 3aKpenisiemcs npu 6blnoAHeHUU
Aa60PaAMOPHBIX IKCHEPUMEHMO8, Yeab KOMOPbIX — HAYHUMb CHYOeHMO08 HABbIKAM Ca-
MOCMOSAMENbHOI NOCMAHOBKU U peulerust pu3uveckux npooaem, nposedenuro dxKcnepu-
MEHMANbHBIX UCCAe008AHUI, BKAIOYAS KOMNBIOMEPHOe MOOeAUPOBAHUE, a4 MAKIce Me-
modam uHmepnpemauuu U AHAAU3A IKCNEPUMEHMANbHbIX OanHbiXx. Bonee enybokoe
NOHUMAHUE OCHOBHbIX (U3UHeCKUX 6AeHULl U 3aKOHOMepHOCmell docmueaemcs Ha ce-
MUHAPCKUX 3AHAMUSIX.

B coomeemcmeuu ¢ nocmasaennvimu 3a0auamu Kaxcovii pasdea Kypca 6ydem
cocmoamb u3 yemwipex nocoouti: “Jlexyuu”, “Jlexyuonnwiii sxcnepumenm”, “Jlabopa-
mopubiil sxcnepumenm ”, “Cemunapckue 3anamus”. Tlocobus, HanucanHvie 6 eOUHOM
Memoduueckom Karoue, 6y0ym KOMNAEKMOBAMbC 8UOCOKACCEMAaMU U AA3epHbIMU OlUC-
kamu (CD ROM) c 3anucamu aeKyuoHHbIX OeMOHCIMpayUil, a makice OUCKemamu ¢
ONUCAHUAMU MOOCABHBIX IKCHEPUMEHMOE.

Onucanus n1eKUYUOHHBIX IKCHePUMEHMO8 N0 KUHeMamuKke u OUHaMuKe meep-
doeo meaa npedcmaeasiom u3 cebs 4acmo eomossuecocs Kk uzdanuro kypca “Mexanu-
Ka” u A64510MCs1 NPUNOICEHUEM K AeKUUaM no OaHHOU meme. B nocobuu onucarvl
JKCnepuMeHmbl, KOMopble 8 meyerue paoa Aem 0eMOHCIMPUPYIOMCs NPU YMeHUU Kypca
obueti pusurxu cmydeumam MIY. Boavwas wacme u3 Hux pazpabomana ¢ Kabuneme
Qusuueckux demoncmpayuii compyoHukamu gusuueckozo paxysomema MIY.

Asmoput evipascarom enybokyr oaaeodapuocms I E.[lycmosanogy 3a énuma-
meabHoe npoumeHue pykonucu u yeuHole 3amevanust, M.I1. Bunoepadosy 3a nooeomog-
Ky pykonucu K usoanuro, a makyce M.FE.Topbauegy 3a nomouip 6 pabome.
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6 MexaHuKa TBepaoro tena

1. KuHemartuka TBépaoro tena

1.1. Crenenn cBo0oapI (CTEpXKEHb ¥ HIMHAP, TailKa ¥ BUHT, MAap)
Yuco creneHeil cBOOOABI, T.€. HE3aBMCUMBIX MapaMETPOB — KOOPIMHAT,
OIHO3HAYHO OMPEAENIIOINX MTOJIOKEHUE TBEPIOTO Tejia, — 3aBUCUT OT OrpaHNYe-

Puc.1.1a Puc.1.16

HU, HAJIOXKEHHbBIX Ha IBMXKEHME 3TOTO Tejla. DTO JEMOHCTPUPYETCSl Ha TprUMepax.
Ecin Ha MeTayuimyeckuil cTepkKeHb HaleT UUJIUHAP C OTBEPCTUEM, TMAMETP KO-
TOPOTO PaBEH AUAMETPY CTEP>KHSI, TO LMJIMHIP, TTepeMelliasich OTHOCUTEIBLHO CTEP-
JKHSI, UMEET JIB€ CTeNEHM CBOOOAbI — MOCTYyNaTeIbHOE ABMXKEHUE BAOJb CTEPKHS
U BpalleHue BoKpyr Hero (puc. 1.1a). IIpu BHelIHe moOXoxeM IBVKEHUU TaliKu
BIOJIb BUHTA (puc. 1.16) oHa uMeeT BCEro oJHY CTeNeHb CBOOO/bI, MMOCKOJIbKY B
5TOM CJlyyae JIMHEeHas U yrioBasi KOOpAMHAThI CBSI3aHbI MEXY COOOM.
JIBIKeHre TBEPAOIo Tejia, MMEIOIIe-
ro OJHY HEMOABUXHYIO TOUKY, OMUCHIBAET-
Csl TPEMSI HE3ABUCUMBIMM YTJIOBBIMU KOOP-
IUHaTaMu. DTO AEMOHCTPUPYETCS MpU TO-
MOIIIM 111apa OO0JIbILIOro AMaMeTpa, Jiexallle-
ro Ha MOJACTaBKE U3 LUJIUHIPUUYECKOU TpY-
OBbI, MMEIOIIE HECKOJIbKO MEHBLIIMN Jua-
meTp (puc. 1.18). I1pu Bcex moBopoTax 1iapa
OTHOCUTEJILHO TOJCTaBKU €ro LIEHTP OCTa-
€rcs Ha mecte. Ha map HaHeceHa MeTKa B
BUJIE CTPEJIKU, TaK YTO €r0 IMOJIOXEHUE OJ1-
HO3HAYHO ONpeaensieTcs MOJOXEeHUeM
crpenku. CTpenka MOXET ObITh TepeBeneHa
U3 OJIHOTO B JII0OOE APYroe IMojioXeHue Iy-
TEM TOCJeJ0BaTEbHbIX MTOBOPOTOB IIapa
Puc. 1. ls BOKPYT TPEX OCEM: HAIIpUMeEp, IBE YIJIOBbIE
KOOPAMHATBI ONMPEIEIIOT CMEIIeHUe Hava-
Jla CTpeJIKY MO 111apy, a TpeTbs — €€ yroj nosopota. [lap MOXeT TakxKe UCIO0Jb30-
BaThCs JJ1s1 WIJTIIOCTpallUM TeopeMbl Ditsepa.
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1.2. Pa3imume KpyroBoro nocTynaTeJIbHOr0 M BPAMIATEILHOTO ABIZKEHHS

TBEPAOrO Tena («KOJIeCo 0003peHus»)

K 06oay Kojieca, KOTOpoe MOXET BpalllaTbCsl B BEPTUKAIbHOU TMJIOCKO-
CTHU, MPUKPEIJIEHBI HA PABHBIX PACCTOSIHUSIX IBA MPSMOYTOJIbHBIX TPy31Ka, KO-
TOpblE MOTYT JMOO CBOOOAHO BUCETh, KaK KaOMHKU Ha «KoJjiece 0003peHUsI»,
00 KECTKO 3aKkperisiThesl. B mepBoM ciyvae (puc. 1.2a) npu BpallleHUU KoJie-
ca OHM COBEpILAIOT MOCTyNareJabHOE ABUXEHUE MO KPYTy, a BO BTOPOM — Bpa-

1aTeJbHoe nBUXeHue (puc. 1.20).

Puc.1.2a

1.3. YrioBast cKopocTh

Puc.1.20

(BpameHne IUCKa ¢ METKOi B CTPOOOCKONMMYECKOM OCBEIMICHHM)
YepHblil 1ucK ¢ 0eoi paaualbHONW METKOU, BpallaloUIMCS B BEPTHU-
KaJIbHOM IJIOCKOCTH Ha BaJly JIEKTPOABUTATEISI CO CKOPOCTHIO HECKOJIBKO CO-

TeH 000POTOB B MMHYTY, OCBEllaeTCs
B 3aTEMHEHHOM ayIUTOPUU CTPOOOCKO-
nuyeckout nammnoit (puc. 1.3). Ilpu Bpa-
IIIEHUU JUCKA C MOCTOSIHHOU CKOpoc-
ThI0O BMJHBI OTAEJbHbBIE TOJIOXEHUS
METKH, OTCTOAIIME NPYr OT Apyra Ha
paBHbIe yribl. [Togbupas yacToTy BCIbI-
1IeK CTpOOOCKOIIa, MOXHO AOOUTHCS
«HEMOJBUXHOI'0» MOJIOXEHUS METKU U
U3MEPUTD YIJOBYIO CKOPOCTb BpallleHUs
nucka. I1py TOpMOXEHUU WU pa3roHe
IMCKa JeMOHCTPUPYIOTCS HEPaBHOOT-
CTOSILLIME TOJIOXKEHUS METKU, YTO CBU-
NIETEJIbCTBYET O HAJIMUYUU YTJOBOTO yC-
KOpEHUS.

.

Puc.1.3
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1.4. Pacnpenenenne CKOpOCTeil BO BpamaomeMcs: TBEPIOM Tejie

(OTBIT C TOYMIIOM)

Pacnipenenenue ckopocTeil B TBEPIOM Tejie, BPalIAIOIIEMCS] BOKPYT HETIOM-
BVKHOM OCH, IEMOHCTPUPYETCS TIPY TMTOMOIIM TOUWJIa — HAXIAYHOTO JUCKa, Haca-
2KCHHOI'O Ha BaJl 3JICKTPpOABUIATCIIA. Touuo ¢ OTKPBIThIM TUCKOM YCTaHABJIMBACTCA
Ha ayIUTOPHOM CTOJIe TaK, YTOObI BEPTUKAIbHAS MJIOCKOCTh TUCKa Oblia obpallieHa K
aynuropuu. O BeJIMUMHE U HANTPaBJIEHUU JIMHEMHON CKOPOCTHU pa3IMyHbIX TOUEK Bpa-
1IAIOIEerocs TUCKa TOYMIa MOXHO CYIWTh IO JUTMHE W HArNpaBJICHUIO CHOMA UCKD,
BO3HUKAIOIIMX IPY IIPYKUMAHUK CTAJIbHOM ITPOBOJIOKM K 3TOMY JUCKY. JIeMOHCTpUpY-
eTCsl pacrpe/ie/ieHue CKOPOCTel 10 Pa3IMYHbIM PaiiycaM U TI0 OKPYXKHOCTH Bpallao-

Puc.1.4a Puc.1.46

merocs aucka (puc. 1.4a), 3aTeM 3JIEKTPOMOTOP BBIKJIFOUAETCSI, U TUCK TOPMO3UTCS
MPOBOJIOKOI B OAHOI TOUKE 0 OCTAHOBKHM (puc. 1.40), UTO MO3BOJISIET YOSIUTHLCS B
TOM, YTO JUIMHA CHONA MCKP 3aBUCUT OT JIMHEIHOM CKOPOCTH TOYEK JVCKA.

1.5. MrHOBeHHas1 OCh BpaIeHUS

(KavyeHre mapaJjuiejienunena, Npu3Mbl, HAJIHHAPA)

IToHsiTME MTHOBEHHOI OCH BpallleHUSI UJUTIOCTPUPYETCS MPY MOMOLIM MepeKa-
ThIBAaHUS 0€3 MPOCKAIb3bIBAHUS 10 ayAUTOPHOMY CTOJY AE€PEBSIHHBIX MOJEJIEN — Ta-
pajiesienuIiea, 1eCTUrpaHHOM MPpY3Mbl U LIMMHApA (puc. 1.5). MrHOBeHHas1 OChb, T.€.
IIpAaMasd JIMHUA, IIpoxoadinasd 4e€pe3 HEINMOABMKHBIC B ,I[aHHbIﬁ MOMCEHT TOYKHU TEJIa,
TepeMellaeTcs Mpu 3TOM KaK OTHOCUTENIBHO TeJla, TaK U B IMPOCTPAHCTBE, OAHAKO
XapakTep 3TOro IepemMe-
WEeHWA IJId pa3HbIX TEJI
pa3myeH. Y napajuiesienm-
nega U IMpu3Mbl MITHO-
BE€HHadA OCb, ITpoXoaA1ias
yepes JIMHUIO UX KacaHust
CO CTOJIOM, CKaukoM
cMelllaeTcss ¢ OIHOTO
pebpa Ha apyroe mpu Ka-
CaHUM CTOJIA CIAEAYIOLIEH
rpaHbpl0, a y LWIWHApA
Ipn €ro Kady€Huu IOBU-
Puc. 1.5 XKETCd HENPEPBIBHO,

BMECTE C LIMJIMHIPOM.
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1.6. Croxenne BpamaTeIbHOTO ABMKEHHUS C MOCTYNATEILHBIM,
MTHOBEHHAS OCh BpamieHusn (IUCK C TOYKAMH)
benblii 1UCK ¢ YEPHBIMU TOYKAMM YKPEIJIEH Ha Bajly 2JIEKTPOABUTATENS,

KOTOpLIfI YCTAaHOBJICH Ha TCJIC2KKE TaK, YTO IVIOCKOCTb JMCKa BEPTHUKAJIbHA. Tenex-
Ka MOXET ABUTIaThCA IO pE€IbCaM,

VIIOXXEHHBIM Ha ayTMTOPHOM CTO-
Jie, a IUCK OOpallgéH K ayauTo-
pun (puc. 1.6).

L]
-

.

IMoce BKIIOYEHNUS IBUTA- § ., e A k) .
TeJIs TIPU HETOJBVDKHOM TeJIexKKe faowuot ean®
HAOJIONAIOT, YTO TOUKA B LIEHTPE ¥ g E Same = -
JIMCKA, JIeXalllasi Ha OCH IBUraTe- e .t ’ 4 e
JIs, HETOABVMKHA, a OCTaJIbHbIE ow " e ::
BpALLIAIOTCS BOKPYT Heé. 3aTeM 1e- O w e RO
MOHCTpATop OEPET TENEXKY B PYKU g 8 =S pite
1 OBICTPO ONMUCHIBAET €10 OKPYXK- Ry

HOCTU B TIJIOCKOCTH, Tapasuiesib-
Holt mucky. ITpu 3TOM HermoaBIK-
HBIMU KaXyTCsl TOUKU, yKE He Jie-
Xallye B LIEHTPe AUCKA.

Puc. 1.6

IToroMm Tenexkka BHOBb CTaBHTCS Ha PENIbCHI, M IEMOHCTPATOP HaYM-
HaeT IBHUTaTh €€ TO B OMHY, TO B IPYTYIO CTOPOHY. [1pM 3TOM «HEIMOABUKHBIE»
TOYKM HAOJIOMAIOTCS TO BHIIIE, TO HUXE IIEHTpa JHUCKa.

CremyeT OTMETHTh, YTO CMEIIIEHNE OCH BPaIlleHUs XOPOIIO 3aMETHO JIUIITh
B MOMEHTHI ITIOBOPOTA, T.€. MPU U3MEHEHUU CKOPOCTHU TEJIEXKKH. DTO CBSI3aHO C
TeM, UYTO HabJroAaTe/ b HEMPOU3BOJIBHO CIEAMT 3a TEJIEXKKOM, U IJ1a3a «OTCTaloT»
OT He€ TOJIbKO MPU HaJTM4Yuu YCKOpeHus . YToObl 3aMeTUTh CMELIEHUEe MTHOBEHHOM
OCH BpallleHWs1 BBEPX WJIM BHU3 MPU IBUXKEHUM TEJIEXKKH C MOCTOSSHHOM CKOPOC-
ThIO, HaJIO OCTaBUTb B MOJIE 3PEHUS TOJbKO YaCTh TJIOCKOCTU AUCKA C TOYKAMM,

IIPUKPLIB OT HaOmogaTenei JABMXKYHIYIOCA TCJICXKKY M Kpasd JUCKa HECIIOABHXXKHBIM
9KpaHOM C OTBEPCTHUEM MOAXOIAAILICIO pa3dMepa.

1.7. CnoxkeHue yrjIOBbIX CKOpocTeii (BOTYOK)

Kpyriast moacraBka-aucK MOXeT IIpH-
BOIUTHCSI BO BpallleHUEe BOKPYI BEPTUKAILHOM
OCH, YKPETUIEHHOM Ha MacCCMBHOM OCHOBaHWMU.
Ha moncraBke JIeXUT BOJYOK, CHAOXEHHBIN
BBIIBIKHOM OChIO (puc. 1.7a). YcTaHOBKa 1M03BO-
JISIET TIPOIEMOHCTPHPOBATh CJIOKEHHE YTIIOBBIX
CKOPOCTEl M UI3MEHEHME TTOJIOKECHMSI MTHOBEH-
HOI OCH BpallleHUs B Pa3HBIX CUCTEMaX OTCUETA.
Bonyox ycraHaBIMBarOT B HAKJIOH-

HOM TIOJIOKEHUM Ha IIOJCTaBKYy, HEMHOTIO
BBIIBUHYB OCh M 3aKPEIUB €€ 1TaHTOBBIM 3a-
xuMoM. OCTpre OCH IPU 3TOM IOJKHO Ha-
XOIUThCS B YIIyOJIeHUM B IeHTpe aucka. [1pu
HETIOABIDKHOM JHMCKE TOJKAlOT OCh BOJTYKA
Tak, YTOOBl OH HayvaJ IepeKaThIBaThbCsS IO
IUCKY 0€3 IPOCKAIb3bIBAHUS. Puc.1.7a
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B HenoaBuxXHO cucteme oT-
cyeTa, MpU HEBpAILAIOIIEMCS TUCKE,
BOJIYOK TpU MepeKaTbIBAHUU MO AUC-
Ky BpalllaeTcsl BOKPYT MTHOBEHHOM
ocH, TIPOXOJISIIEe yepe3 OCTpUe OCU
U TOUYKY KacaHus I1CKa KpaeM BOJIY-
ka. IIpu sTOM abcontoTHas yrjiosas
CKOpPOCTh BOJIUKA @ HaIpaBJieHa ro-
pusoHTaibHO (puc. 1.76), u nipu mne-
pekaTblBaHUM TTPOTHB YaCOBOW CTpeI-
KU (€c/ii CMOTPETh Ha BOJTYOK CBEPXY)
CKJlaJblBa€TCsl U3 HamlpaBJeHHOU
BBEPX MEPEHOCHOW YIJIOBOW CKOPOC-
TH BpallleHUsI OCU BOJIUKA BOKPYT BEP-
TUKAJIbHOM OCHM YCTAHOBKM ®, U Ha-
MpaBJIEeHHOW BHM3 MOJ YIJIOM O OT-

Puc.1.76 HOCUTEIBHOU YTJIOBOM CKOPOCTH Bpa-
LICHUS BOJTYKA BOKPYT CBOE OCH @,.
3aTeM OCTaHaBJIMBAIOT BOJUYOK, M yAepXKuBas pyKol ero ocb, Bpa-
1IaI0T AMCK 3a PYYKY, PAcCIOJOXEHHYIO MOJ HUM, TaK, 4YTOObl BOJUYOK 0Oe3
MpocKaJb3blBaHUS KaTuJcsd mo aucky (puc. 1.7B). Ilpu BpalatoiuiemMcs auc-
Ke, Korjga ochb BOJYKa yJIEepXMUBAeTCs PykKoll B (DMKCUPOBAHHOM MOJOXE-
HUM, TOUYKA KacaHM$ AMCKA KpaeM BOJIYKA CTOUT HA MECTE, U Mbl KaK Obl
«MepecaxuBaeMcsi» B CUCTEMY
OTCcY€Ta, BpalllalolIyIOCs BMe-
CT€ C OChIO JMCKA BOKPYT BEP-
TUKaJlbHOU ocu. B aToii cuc-
TeMe OTCUETa MTHOBEHHAas OCh
BpallleHUsI COBMAHaeT C OCbIO
BOJIUKA, OTHOCUTEJIbHAS YIJ10-
Basi CKOPOCTb BOJIYKa, O KO-
TOpOW 1LJIa peyb B MEPBOM
ciydyae, CTaHOBUTCS a0COJIOT-
HOU YyTJIOBOW CKOPOCTHIO, a
abcoJiloTHasE — OTHOCHUTEJb-
Holi. JIuCK IIpu 3TOM Bpalla-
€TCS IO 4YaCOBOU CTpeJike, U
BEKTOpP €r0 YIJIOBOW CKOpPOC-
TH O, 0 SIBASIIOLIENCS B JaH-
HOM cJjiyyae MepeHOCHOM CKO-
pOCTbIO, HallpaBJieH BepTU-
KaJbHO BHU3.

CrienyeT OTMETUTD, YTO
MpY MaJIbIX yrjlax O BeJIWYyuHa
W= W, Sino, = w,tg o MOXKET ObITh
BecbMa Majia Jaxe IMnpu 00Jb-
Puc.1.78 LIMX YTJIOBBIX CKOPOCTSIX W, U W,.
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1.8. CioxeHne yrioBbix cKopocTeil (IIap ¢ TOYKamm)

YepHblii ap ¢ 0eabiMu ToukKamMu (puc. 1.8a) MoXeT NPUBOAUTHCS ABYMSI
3JICKTPOABUTATEIIIMU C PEAYKTOpaMU B HE3aBUCUMOE BpallleHUe BOKPYT JIBYX B3a-
WMHO MNEPIEeHAUKYJSIPHBIX OCel — BEPTUKAJbHON M TFOPU3OHTAJbHON. YTJIOBbBIE
CKOPOCTHU BpallleHUsI BOKPYT KaXIOW U3 OCEl PEryJIupYIOTCsl OT HYJS 10 HEKOTO-
poii MakcuManbHON BeauuuHbI. CorjlacHO Teopeme Diiyiepa, CI0XHOE IBUXKECHUE
3TOro TBepAOTro Tea (1apa ¢ Tou-
KaMM) — BpallleHUe OJHOBPEMEH-
HO BOKPYT ABYX OCcell — CBOAUTCSI
K BpallleHH0 BOKPYT MTHOBEHHOI
OCH, KOTopasli IBUXETCS U B
MPOCTPAHCTBE, U OTHOCUTEJIBHO
Tena. BOau3u MTHOBEHHO# ocu
«CMa3bIBaHUE» OEJIBIX TOYEK Ha
YEpHOM 1Iape MUHMMAJIbHO, TaK
KaK UX CKOPOCTU OJIM3KHU K HYJIIO,
U 3a MepeMelleHueM MIHOBEHHOM
OCH BpallgHUsI JIETKO CIEIAUTh MO
MnepeMelleHUI0 3TUX «HeCMa3aH-
HBIX» TOYEK.

Brauasne map packpyyu-
BaeTCsl TOJIbKO BOKPYT BEPTUKAJIb-
HOI1 ocH, 3aTeM — TOJIbKO BOKPYT
TOPU30HTAJIBHOM OCH; HETOIBIIX -
HbIe TOYKW MPU 3TOM HAXOMSTCS Puc.1.8a
Ha BEPTUKAJbHOM WU TOPU30H-
TaJbHOM AvameTpe wapa. [Totom,
Mocjie 3aKpy4rMBaHUs 1l1apa BOK-
pYr TOPU3OHTAJIBHON OCH, HA4u-
HAIOT 3aKpPy4MBaTh €ro CO BCE BO3-
pacTamwlleil CKOpOCTbIO BOKPYT
BEpTUKAJIbHOW OCH, MJaBHO
yMEeHbIlIasi CKOPOCTh BpallleHUs
BOKpYT nepBoii ocu. [Tpu 3ToM Ha-
MpaBJieHe MTHOBEHHOM OCU Bpa-
LIEHUsI U BEKTOpa ITOJHOM YIJIO-
BOIl CKOpPOCTHM Tejla MEHSEeTCSl OT
TOPU30HTAJIBHOTO K BEPTUKAJILHO-
My 4epe3 Bce IMTPOMEXKYTOUHbBIE T10-
JnoxeHwust (puc. 1.80). 3aTeM OIbIT
MOBTOPSIETCSI B 0OPaTHOM TTOPSII-
ke. [Tocyie neMoHcTpauuu moses-
HO MOKa3aTh Ha TeJIedKpaHe BUACO-
3aIKUCh 9TOrO KCIEPUMEHTA B 3a-
MEJICHHOM TEMIIE. Puc.1.56
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2. InHamuka TBEpAOro Tena

2.1. /IBm:KeHre IEHTPAa Macc:

1) bpocanue narku ¢ AamMnoUYKOLL.

B 3aTeMHeHHOI1 ayauTopuu OpocaloT MapajuieSibHO JOCKE «IajKy» C JaM-
MOYKO, IIPUYEM MOCIECTHSISI MOXET OBbITh CMeIllleHa OT LIEHTpa MacC CHUCTeMBI Ha
HEKOTOpOE pacCTOSTHUE WJIM HaxomMTCs B eHTpe Macc. «[lanka» mmocie 6pocka Jje-
TUT, BpalllasiCh; B MEPBOM ClTyyae Mbl HaOMI0JAaEM CIIOXHYIO KPUBYIO C «IIE€TISIMU»,
BO BTOPOM CJiyyae Ha-
OmomaeTcsa mapabosu-
yeckasi TpaeKTopus
meHTpa wMacc (puc.
2.1.1a). IlonoxeHue
LIEHTpa MacC CHUCTEMBbI
MPU pa3HOM pacrpese-
JIEHUU MaccChl BIOJIb
«TaJIKW» OMpenesseTcs
MyTeM €€ IOoJBell1Ba-
HUSI: €CJIM TOYKA MOABE-
ca HaxoQuTCs Haj LieH-

Puc.2.1.1a TPOM MacC, TO «ITaJIKa»
BUCUT TOPU3OHTAJIBHO.

«[Tanka» pnuHoi okosio 30 cM (puc. 2.1.10) COCTOUT U3 HECKOJbKUX
LHWIMHAPUUYECKUX AeTajiell, BHYTpU HEE HaxXOHsTCS JBE MaJbUYMKOBbIE OaTa-
peliku, BBIKJIIOUATENb U JIJaMITIOUYKa OT KapMaHHOTO (poHapsi. Bokpyr jaMnouku
npogpe3epoBaHbl CKBO3HBIE I1a3bl, YTOOBI OHA Oblja XOPOIIO BUAHA BO BpeMs
nojéra. Ha KOHIBI «MMajJKu» U BIOJb HEE HANEThl PE3MHOBBIE aMOPTU3aTOPHI,
cMsryampliue yaap npu nageHuu Ha noJi. KpaiiHue ceklnu «najaku», U3roToB-
JIEHHbIE M3 JIETKOTO IIopajs U TAXKEJNON JJaTyHU, CBUHYMUBAIOTCS U MOTYT Me-
HITbCSI MecTaMu, TpHU
3TOM LIEHTP Macc CHuC-
TeMbl cMmellaeTcsd. Mac-
Chl IeTajieid Moao00paHbl
TakK, 4TOOBI IIPU OJHOM
MOJOXEHUU KPaWHUX
CEKIIMU LIEHTP MAaCC Ha-
Xoausacs BOJIU3U CBETS-
MIENUCI HUTU JTAMITOYKU
(mpu 3TOM OH pacnoJja-
raeTcsi He Ha cepeauHe
«manaku»'), a npu Apy-
TOM — OTCTOSIJI OT JlaM-
MOYKM Ha HECKOJbKO
CaAaHTUMETPOB.

Puc.2.1.16

2) onwvim ¢ doweukoli Ha cmoae.

Ha aymuTopHBIi cTON KiameTcs AoIlIedykKa, Ha KOTOPYIO MOXHO JOTIOJ-
HUTEJIbHO MPUKPEIUISATh TPY3UK, MEHSS TOJIoXeHue e€ 1ieHTpa Macc. [Tonoxe-
HHUEe IIeHTpa MaccC IOIIEYKM IpoBepsieTcd MmoapemnBaHueM. [lociae ropmsoH-
TaJILHOTO yIapa MOJIOTKOM HOIIeYKa CKOJB3UT IO CTONY TaK, 4TO €€ IEHTP
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MAacC IBIDKETCS I10 TIPSIMOM
JIMHUU B HAMNPaBJIEHUU yaa-
pa, HE3aBUCUMO OT TOTO, B
KaKoe MECTO JOLLIEUYKU ObLT
MpouU3BeNeH yaap, ObLT 1
Ha HE¥ Ipy3uK U KaKOB Xa-
paKTep e€ IBIDKeHUS — I10-
CTYTIATEIbHBINA WKW Bpallia-
TeabHbIA (puc. 2.1.2). lng
YBEJIMYEHUS HAISIAHOCTH
OIbITa PEKOMEHIYEeTCs Ha
ayJIMTOPHOM CTOJIe MPOBe-
CTU MEJIOM MpsIMYIO JIU-
HUIO, Ha KOTOpYIO IOMe-
LIAeTCs LEHTP Macc H0-
IIIEYKHA U BIOJIb KOTOPOH 3a-
T€M HaAHOCUTCS yaap.

Puc.2.1.2

2.2. Magrauk O0epOeka (MOMEHT CHIIbI H MOMEHT HHEPIHH)
KpecTtooOpa3HbIli MasSTHUK
O06epbOeka COCTOUT U3 YETHIPEX B3aUMHO
MepIeHANKYISIPHBIX CTEPXKHEH, BCTaB-
JICHHBIX B HUJIWHAPUYECKYIO 000IMYy, |~q
KOTOpasi MOXET BpAaIlaThCsl BOKPYT T'O- fH /
PU3OHTAIILHOW OCH, TIPOXOASIIIEN Yyepe3
IMOAIIMITHUKY B HETIOMBIKHOM ITOACTaB-
ke nipuoopa (puc. 2.2). Ha cTrepxxHu Ha- \ﬁ
CaxkeHBI YeTBIpe Ipy3uKa, KOTOPHIE MOXK- ]
HO TiepeMelaTb, MEHSSI MOMEHT WHEP-
o MadaTHuUKa. Ha ocu mMeroTcst mBa
IIKWBA Pa3IMIHOTO AMaMeTpa, Ha KOTO-
pble MOXHO HaMaThIBaTh IMHYPOK, Iie-
PEeKUHYTHIN yepe3 0JioK. K KoHILy 1HIHYp-
Ka TOJIBEIIMBAIOTCS Pa3IMYHbIC TPY3HI. ‘
YcTaHOBKa MO3BOJISIET TPOJIE-
MOHCTPHMPOBATh 3aBUCHMOCTD YTJIOBOTO
YCKOpPEHMST MasiTHNKA, KOTOPOE OLICHM-
BaeTcs MO CKOPOCTU OIMYCKaHMS Tpy3a,
OT BEJIMIMHBI MOMEHTa WHEPLUU TIpU
ITOCTOSTHHOM MOMEHTE CUJIBI, a TAKXKe OT
IIPWJIOXKEHHOTO MOMEHTA CHJIBI HATSIKe-
HUSA IIHYpKa MPU TTOCTOSTHHOM MOMEH-
T€ NHEPLMU. Puc.2.2

2.3. «<Henocrymuasi» KaTymka

Ha ocb Oombliioi KaTyluku, jiexalleid Ha TOpU30HTaJIbHOM CTOJIE, HaMO-
TaHa HUTb. Ecli TAHYTH 32 HUTD, TO KaTyIIKa BeleT ceOsl Mo-pa3HOMY B 3aBUCUMO-
CTU OT TOTO, KaKOW yroj ¢ TOpM30HTOM COCTaBJIIET HUTH (puc. 2.3). B ciyuae,
KOTJa KaTyIIKy TSHYT IT0A OOJIBIIMM YTJIOM, KAaTyIlIKa KaTUTCSI B CTOPOHY OT
YyeJloBeKa, KOTOPBIH ee TIHeT. [103ToMy KaTyllKy Ha3bIBarOT «HETTOCYIIHOM». B ke
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TSHYTb HUTb O] MaJIeHb-
KVM YIJIOM K TOPU3O0HTY,
TO KaTyllika OyAeT KaTUTh-
Csl B HAIPABJICHUH TIPUJIO-
KEHHOW CWIBI, TO €CTh K
TSHYILIEMY 32 HUTb YeJio-
Beky. B ciyydae, korna -
HUS MPWIOXEHUS CUJIbI
HaTsSDKEHWS] HUTW TIPOXO-
JIUT Yepe3 JTMHUIO KacaHusl
KaTylllK{ 1 CTOJa, CyMMa
MOMEHTOB CWJI, JEHCTBY-
IOIIMX Ha KaTylIKy, paB-
Ha HyJIIO, M KaTylllKa OC-
TaeTcs HAa MeCTe WJIU TIPOo- Puc.2.3
CKaJTb3bIBAET.

2.4. CKaTbIBaHHE NWJIMHAPOB C PAa3IHIHbIM pacnpenesieHueM Macc

C HAKJIOHHO# MJIOCKOCTH (TOJIbIiA, CILUIOIIHOM MJIMHAPHI U «<BAHLKA-BCTAHBKA»)

IunuHapsl paBHOM Macchl (POBEPSIETCS B3BEILIMBAHMEM) C PA3TMYHBIMU MO-
MEHTaMM WHEPIWH, T.e. C PA3IUIHBIM paclpelesiecHHeM MacChl OTHOCHUTEIBHO OCH,
CKaTbIBAIOTCS C HAKJIOHHOM IJIOCKOCTU C Pa3IMYHbIMU yCKOpeHUsMu (puc. 2.4): uu-
JIMHAP ¢ OOJbLIMM MOMEHTOM MHEPLUMU (ITyCTOTENbI) CKaThIBAETCS MEAJIEHHEE, YeM
LIWJIMHIP TOTO K€ paauyca ¢ MEHbIIMM MOMEHTOM UHEPLIMU (CIUIOIIHO). OnHako, Bce
HUJNHIPE ¢ OOWHAKOBBIM
pacripeneieHueM MacChl OTHO-
CUTEJIBHO OCH, HE3aBUCHMO OT
WX paamyca, CKaThIBAIOTCS C
OIWHAKOBBIM YCKOPECHHEM.
IunvHap ¢ HEpaBHOMEPHBIM
pacripeieJieHeM MacChl OT-
HOCHUTEJIbHO ocU (“BaHbKa-
BCTaHbKa”), U3TOTOBJIEHHbIN
M3 KyCKa TIEHOTIAcTa C aCUM-
METPUYHO PACTIOIIOKEHHBIM
TSDKENBIM TPY3UKOM BHYTPH,
NP KAYECHUU C HAKIOHHOW
IIOCKOCTH OITHCHIBAET 3aMbIC-
JIOBATYIO TPACKTOPUIO, MEHSIST
HaIlpaBJIeHWE IBVKCHUS U Puc.2.4
TIOATIPHITUBASL.

2.5. Magrauk MakcseJia:

1) ¢ ronamkamu 0as co30anus mpenus 0 6030yX.

MastHuk MakcBesa npeactaBisieT U3 cedsi KojJeco ¢ TOHKOW JIMHHOM
OCBIO, Ha KOHIIBI KOTOPO HaMOTaHBI ABE HUTU, MPOIYIICHHBIE Yepe3 OTBEPCTUS
B OCU U 3aKpeIryieHHble Ha mTatuBe (puc. 2.5.1). Ilociie oTnyckaHusl MasiTHUMKa
HUTU pa3MaTbiBalOTCS, KOJECO PaCKpPYYMBAETCs, MpUoOpeTast OOJIbIIYIO YIJIOBYIO
CKOpPOCTb, W TIOCJIE PBIBKA HUTeH («ymapa») TpU MPOXOXKICHUUW HUKHEH TOYKHU
IBIDKETCS] BBEPX, HaMaThIBasg HUTH Ha OCh; 3aTeM IIpollecc MoBTopseTcs. Takue
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2

Puc.2.5.1

KoJe0aHus MOTYT MPOUCXOAUTH TOBOJBHO J0JITO,
TaK KakK MOTEepU PHEPTUM TPH IBIKCHUU MasiT-
HUKa Majibl. Eciu yBeTMUUTDh MOTEPU SHEPTUHU 3a
CYeT TPEeHUs O BO3MyX, YCTAHOBMB Ha 0001e KO-
Jieca JIONaToO4YKM, KojiebaHus ObICTPO 3aTyXatoT.

2) Ha eecax.

Ipu nBV>XKeHUM MasTHUKA BHU3 U BBEPX €TI0
YCKOpEHHE BCE BpeMsl HalpaBJIeHO BHU3: B [IEPBOM
cllyyae CKOpOCTh BO3pacTaeT, BO BTOPOM, IOCJE
«yaapa» B HIDKHEl TOUKe M M3MEHEHMS HarpasJie-
HUsSI CKOpOCTH, yObiBaeT. IIpu 3ToM cuiia HaTske-
HMSI HUTEeM MasTHHKA MeHbIe ero Beca. s me-
MOHCTpaLWM 3TOTO SIBJIEHUSI MasITHUK MOABEIIMBa-
€TCs 3a HUTH K KOPOMBICTY BECOB M YPaBHOBEIIIM-
BaeTCsl MPY MOJHOCTbIO Pa3MOTAHHbBIX HUTSX (pUC.
2.5.2). 3aTeM HUTU HAMAaTBIBAIOTCSI HA OCh, M MasIT-
HUK OTITyCKAlOT, HaOJtoaasi HapylleHWe paBHOBE-
CHsI BECOB: TIPH OMYCKAaHWM W TIOTBEME MAasITHUK
KaxeTcs Jierye, YeM B HEMOIBMXXHOM COCTOSIHUM.

3) ¢ (asoii epawenus 6 HUNCHel moukxe.

MoauduiupoBaHHbIM MasITHUK MakcBe-
Jla MpeacTaBisieT U3 cedsl AUCK C TOHKOW OChIO,
Ha KaXIOM KOHIIE KOTOpPOW MPOCBEPJIEHO IO JiBa
otBepcTHsi. HUTh, BBIXOISIIAS U3 OMHOTO OTBEPCTHS,
MOJAHUMAETCSl HaBepX, [Je Ha IUTaTMBE YCTaHOBJIEH
pOJIMK, OTMOAET POJIMK U CITyCKaeTCsl BHU3, I Ha-
moTtaHo 10 000pOTOB Ha OCh, a KOHELl HUTHU 3aKpell-
JIEH BO BTOPOM OTBepcTuu (puc. 2.5.3). B Hauasie onbl-

Puc.2.5.2

Puc.2.5.3
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Ta 00a KOHIIAa HUTH HAMaTBHIBAIOTCS HA OCh, ITOKAa MAATHUK HE MOTHUMETCS IO
BEPXHETO TOJOXEHUSI, 3aTEM MasITHUK OCBOOOXIAIOT, U OH HaUYMHAET OMYyCKaTb-
csl, KaK 1 OOBIYHBIN MasgTHUK MaxkcBeuia. OqHako, B HUXKHENM TOUKE BMECTO «yaa-
pa» U U3MEHEHUsl HallpaBJIeHUs! JIBUXEHUS MasTHUK OCTaHaBJIMBAETCS, U HAUM-
HaeTcs nepeMmaTtbiBaHue 10 BUTKOB HUTU MexXnay oTBepcTusiMu. Korma mepemMarTsbi-
BaHUE 3aKOHYMTCS, MasITHUK BHOBb HaMaTbhIBaeT 00a KOHIIAa HUTH Ha OCh U TIOA-
HUMaeTcs HaBepX. TakuM o0pa3oM, B HUKHEN TOUYKe LMKJIa IBUXKEHUS MasTHUKa
uMeeTcs TpoAoJIKUTeNIbHAs (ha3a BpallleHUsl, UTO JejiaeT 0ojiee HAIrJISIAHBIM MPO-
1iecc TMepexojla MEXaHWYECKOW SHEPruM MasiTHUKA M3 MOTEHUMAJIbHOU HaBepXy B
KMHETUYECKYIO 9HEPT1I0 BpallaTeIbHOTO IBUXKEHUS BHU3Y, U 3aTEM BHOBb B I10O-
TEHUMAJIbHYIO SHEPTUIO MPU MOBTOPHOM NoabeéMe. Kpome Toro, 3a Bpemsi Bpaillie-
HUS B HUXKHEH TOuKe (HECKOJbKO CEKYH/) MOXHO U3MEPUTh YIJIOBYIO CKOPOCTh ()
BpallleHUs MasTHUKA U 3aTeM CPaBHUTb BEJMUYMHbI MOTeHLUAIbHON (mgh) 1 Ku-

HeTnueckoi (Jw?2 /2) sHepruii MasiTHUKA B KpailHUX TojoxXeHus1x. [1pu aTom mac-

.. 1 2
ca MasiTHMKA M, BBICOTA MOABbEMA h 1 MOMEHT MHepLun J = 5 Mexa Caera MOTYT

OBITh MN3MEPEHBI 1 BbIYMCJICHBI 3apaHeEe.

2.6. CoOoanbie OCH BpalIeHUs:

1) 6pocanue napannesenuneda. J1nst IeMOHCTpAIIUM TOTO, YTO YCTOMIMBOE
CBOOOIHOE BpallleHHe Tejda MOXKET IMPOUCXOIUTH TOJBLKO BOKPYT TJIABHBIX LIEHT-
paJbHBIX OCell ¢ HAMOOJBIINM M HAMMEHBIITMM 3HaYeHUSIMU MOMEHTa MHEPLINH, a
BpallleHue BOKPYT OCH C MPOMEXYTOYHBIM 3HaUY€HMEM MOMEHTA WHEPIIUM HEyC-
TOWUYMBO, MOAOPACHIBAIOT MIPSIMOYTOJIbHbBIM OJHOPOAHBIN Mapajuiesienunen U3 re-
HOILJIACTa, pa3Mephbl KOTOPOTO 10 BCEM TPEM OCSIM pas3inyHhbl (puc. 2.6.1a). 3akpy-
YMBas €To IMpH OPOCKE MOOYEPETHO BOKPYT BCEX TPEX TTIaBHBIX LIEHTPATBbHBIX OCEH,
HaOJI0JAIOT MOJIET ¢ YCTOMYMBBIM BpallleHUEM ITPU MaKCMMaJIbHOM M MUHUMAJTh-
HOM MOMEHTaX MHEPLNH M HEYCTOMYMBOE BpallleHWe — KyBBIpKaHWE — TIPU IIPO-
MEXyTOYHOM (puc. 2.6.10).

Puc.2.6.1a Puc.2.6.16
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2) epaujerue cmepicHs, OUcka, Koavya u
yenouku Ha yeumpodexcrnot mawune. Ha Bany
LIEHTPOOEXXHOU MalllMHbI MOABEIIMBAIOTCA Ha
HUTU W 3aKpyuyMBaIOTCS pa3Hble Tejaa: CTep-
XE€Hb, NUCK, KOJbIO, KOJIbLO U3 LEMNOYKH.
ITocne ycraHOBeHUST BpallleHVWE MPOUCXOAUT
BOKPYT TJIaBHOH LIEHTPpaJIbHOW OCH C HanbOJIb-
LLIUM MOMEHTOM MHEPUMU: MEePIEeHIAUKYIIPHO
CTEPKHIO, BIOJb OCH AucKa (puc. 2.6.2), KOjb-
11a ¥ LIETOYKU, MPUHUMAIOLIEH KPYIIIYIO KOJb-
eoOpa3Hyo GopMy oA AeHCTBUEM LIEHTPO-
OEXHBIX CUJ MHEpLUU. 3aTEM Tejla OCBOOOXK-
naroTcst (HUTh OTUETISIETCS), U I€MOHCTPUPY-
€TCsl YCTOWYMBOCTh UX CBOOOJHOIO BpallleHUs
BO BpeMsI MajeHUs.

—

Puc.2.6.2

2.7. OnbITHI HA BPAIMAIOIIEMCS CTOJI€ C BO3MYIIHOM IOXYIIKOIA:
CTOJ1 ¢ BO3AYILIHON MOAYIIKOM COCTOUT U3 IOJI0TO MepOpUpPOBAHHOIO 11~
JIMHAPUYECKOIO OCHOBAHUA, BHYTPb KOTOPOIO YEPE3 LUIAHT HACHETAECTCSI BO3AYX OT

BO3AYXOAYBKU IS BO3MYILIHOM HOPOX-
KW, U HAZICTO HA OCHOBAaHUE KPYIJION
MOABMXKHOM TIaT(OPMBI C BHIEMKOI B
HIDKHEHW 4acTu, OuaMeTp KOTOPOM He-
CKOJIBKO TIPEBBIIIIAET AMAMETP OCHOBA-
Hus (puc. 2.7a). Bo3ayiHas nomyliika,
obpasyloliasicss Mexay miatrhopmoit 1
OCHOBaHUWEM, INPUMNOAHMMAET IaT-
¢opMy M HEe TO3BOJISET €l 3aMETHO
CMelIaThCsl B pajuajbHOM Harpase-
HuM. Ha BHellIHel yacTu riathopMbl
UMEETCS IIMeHeK IJs 3aKperyeHus
HUTU U KaHaBKa, B KOTOPYIO 3aKja-
IbIBA€TCSI HUTh NMpPU €€ HaMOTKe Ha
miardopmy. K ycTaHOBKe mpujaraet-
cd Tosas 1LUTaHra ¢ ABYMsl Ojiokamu
Ha BO3AYLIHOU MOAYIIKE, UCTIONb3Yye-
Masl B psije JEMOHCTpaLMi MO KUHe-
MaTUKe M JUHAMUKE BpalllaTeIbHOTO
nBuxeHusi. HuTh nocje HaMOTKM He-
CKOJIbKMX 000POTOB BOKPYT IJ1aT¢hop-
Mbl MEpEeKUAbIBaeTCs uyepe3 OJIOKU, U
K €€ KOHILYy MOTYT IO/IBEIIMBATbCS TPY-
31MKM U3BeCTHOM Macchl. Ha rnardgop-
MY MOTYT TOMEIIATbCS Teja pa3iny-
HOIT (popMEBIL. YcTaHOBKA CHAOXeHa OIl-
TUYECKHUM JaTYMKOM YTJIOBOTO MOJIO-
XKEeHUs1 TiaThopMbl C BBIXOJAOM Ha
KOMIIbIOTED, UTO MO3BOJISIET MOJyYyaTh

Puc.2.7a
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KMHEeMaTUUYECKUE XapaKTePUCTUKU ABUXKEHUSI — 3aBUCUMOCTHU yIJla TIOBOPOTA, YI-
JIOBOU CKOPOCTU U YIJIOBOTO YCKOPEHUS TIAT(GOPMbI OT BpEMEHHM.

1) kunemamuka epawamensrozo deudxcerus. JJeMOHCTPUPYETCS paBHOMED-
HOe BpalleHue MIaTGOopMbl B OTCYTCTBUE MOMEHTOB BHEIIHUX CUJI U PABHOYCKO-
PEHHOE ABUXEHUE IO JEUCTBUEM MOCTOSSHHOTO MOMeHTa M cwiibl HaTskeHust T
HUTU, K KOHILy KOTOPOH MpUKperieH rpy3uk. IIporpaMMmHoe obecrnieueHue ne-
MOHCTpallMM aHAJOTMYHO MPOrpaMMHOMY 0O€CIIeUeHUIO OIMBITOB MO0 KUHEMAaTUKeE
MOCTYIATeJIbHOTO ABMXKEHMS TEJEXXKW Ha BO3AYLIHOM NOPOXKKE: HA JUCIIIEH BbI-
BOJISITCS 3aBUCMMOCTH yIJjla MOBOPOTa ¢, YIJIOBOW CKOPOCTU WU YIJIOBOTO yCKOpe-
HU € I1aTdhOPMbl OT BpeMEHHU t, a TaKKe 3HAYEHUs YIJIOBOTO YCKOPEHUSI, BbIUMC-
JICHHbI€ O METOAY HauMEHbILIUX KBaIpaToB U3 3aBUCUMOCTEN w(t) u ¢(t).

2) ounamurxa epawjamenvioeo deudcerus. IIpoBepseTcss OCHOBHOE ypaBHEHHUE
JMHAMMKM BpalllaTeIbHOTO ABUXEHUS Je = M, T.e. MPONOpLHMOHATBLHOCTD YIJIOBOTO
YCKOpPEHUS € MPWIOKEHHOMY MOMEHTY BHEIIHMX cuil M = rT npu mocTosiHHOM
MOMEHTE MHepLUMU TuiatdopMbl J (r — paauyc miaaTopMbl, Ha KOTOPYIO HaMOTaHa
HUTb; CUJIa HaTsSLKeHUs HUTU T omnpenessieTcs, UCXos M3 MacChbl m rpy3uKoB, MO~
BEIIEHHBIX K HUTH), a TAKXXE TO, YTO € OOpATHO MPONMOPLUMUOHAIBHO J MPU NMOCTOSIH-
HoM M. ITpu 3TOM MOMEHT MHEPLMHU TUIATGOPMbI UBMEHSIETCS TTyTEM MOMEIIEHMS B
€€ LEHTP LMIMHIPUYECKUX I'PYy30B M3BECTHOIO paaudyca U Macchl. [TporpamMmmHoe
obecrieyeHre 1eMOHCTpalMU TaKXKe aHAIOTMYHO TTPOrpaMMHOMY O00€CTIEUEHUIO OTTbI-
TOB TIO TIPOBEPKE BTOPOTO 3aKoHa HBIOTOHA Ha BO3MYIITHON JTOPOXKE.

3) nposepxa meopemul Ttotieenca-IlImetinepa. HezaBucumo usmepsist € 1 M, MOXXHO
HaiTh MOMEHT MHEePLIMU T1aThopmbl J. DTO 1O3BOJISIET MPOBEPUTH TeopeMy I toireHca-
IMreitnepa: J = J; + mR% Brauane nBa OIMHAKOBBIX IPy3a MAcChl M MOMEILAIOTCS B
LEHTP IIaT(OPMbI, ¥ U3MEPSETCA J . 3aTeM Ipy3bl CHMMETPUYHO CMELIAIOTCS TAKUM

Puc.2.70
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00pa3oM, YTOOBI MX LIEHTPHI MAacC HAXOAWJIMCh Ha paccTosiHMU R oT 1ieHTpa miatdop-
MblI (puc. 2.76), 1 uamepsietcs J. Ha nucriieil KommnbioTepa BbIBOAUTCS HaliIeHHOE 3Ha-
yeHue J 1 BBMUCIIEHHOE 3HAaYeHKne Cymmbl J, + mR2.

2.8. 3aKoH coxpaHeHHsI MOMEHTA KOJIHYECTBA JBHKEHHS:

1) ckamovsa XKykoseckoeo (c E
2AHMeNSIMU U C 8EA0CUNEOHBIM KOoe-
com). C noMolbpto ckaMbU 2KyKOBC-
KOro, MpeacTaBisoleil u3 ceds
Kpecsio Ha TOMIIUITHUKAX, TTO3BO-
JISIIOLLMX €My CBOOOIHO BpalllaThCs
BOKPYT BEPTUKAJIBHOW OCHU, WUJUTIO-
CTpHpYETCS 3aKOH COXPAHEHUST MO-
MeHTa UMITyJIbca. OTIBIT IEMOHCTPH-
pyeTcs B IByX BapuaHTax. BHauane
SKCIIEPUMEHTATOp C TAHTEISIMH B
pyKax CcamuTcs B KpEeciIo M 3aKpy-
YMBAETCS, WM TIOMOIIHUK 3aKpy-
YUBAET €ro IPU BHITIHYTBIX B CTO-
POHBI pyKax ¢ raHTesiMu. Korma 3k-
CIIEpUMEHTATOp TIPYDKMMAET PYKH!
K KOPITYCY, YMEHBIIIasi CBOl MOMEHT
nHepuuu (puc. 2.8.1a), yrjaoBasi CKo-
pOCTh BpallleHHWSI Kpecja BOKPYT
BEPTUKAJILHOM OCU BO3pPACTAET, a
IIpY pa3BedeHUHM PYK — YMEHbIIa-
ercs (puc. 2.8.16), Tak Kak cyMMap-
HBIA MOMEHT MMITYJIbca HE MEHS-
eTcs. B npyroM BapmaHTe OITbITa ITO-
MOIITHUKH PACKPYIMBAIOT BEJIOCH-
TIeTHOE KOJIECO CO CIIELIMAIBbHO YTsI-
XKeJIEHHBIM 000JI0M, HacaXeHHOe
Ha JUIMHHYIO OCh, W TEPENaroT ero
P TOPU3OHTAIEHOM TTOJIOXKEHUH
OCH 3KCIIEpUMEHTATOpY, CHUISIIe-
My B Kpecie (puc. 2.8.18). Korna on
ITOMHUMAET OCh B BEPTUKAIBHOE TT0-
JIOXEHHUE, KPecsio 3aKpyuyrBaeTcs B
CTOpPOHY, IPOTUBOTIOIOXKHYIO Bpa-
LIEHMNIO KOoJIeca; TIPU BO3BpaTe OCH
B TOPHM3OHTAJIbHOE TOJOXEHHE
KpEeC0 OCTaHABIMBAaeTCsd, a IpHU
ITOBOPOTE OCH BEPTHKATHHO BHU3 —
3aKpyIMBAETCSI B IPOTUBOIIOIOXK-
HYIO CTOPOHY, TaK KaK CyMMapHas
MMPOEKIINSI HAa BEPTUKAJIBHYIO OCh
MOMEHTa UMITYJIbca SKCIIEpUMEH-
TaTopa ¢ KOJIECOM COXPaHSIET T0-
CTOSTHHOE HYJIEBOE 3HAYCHUE.

Puc.2.8.1
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2) 8pawjerue pomopa u cmamopa 21eKmpoosueamens, 3aKpPenieHH020 8 NOOUUNHIU-
xax. OGBIYHO CTATOP 3JIEKTPOABUTATENS 3aKPEILISIETCS] HA CTAHUHE, TaK YTO MPU BKITIO-
YeHWM TOKa PacKpy4MBaeTCs JIMIIb POTOP, XOTSI M Ha CTATOp JEHCTBYET MOMEHT CHIL.
DTO MOXHO TIPOIEMOHCTPUPOBATH TP TTOMOIIM YCTAHOBKM, TIIE CTATOp YCTAHOBJICH B
JBYX MOMIIMITHUKAX, 3aKPEIUIEHHBIX HAa HEMOABIKHOM OcHOBaHMM (puc. 2.8.2). Tok K
CTaTOpy TTOIBOAMTCS Yepe3 CIelMaNbHble KOHTAaKTHBIE KOJbIla M IIETKM. Ha portop
JIBUTaTeJIsI HACaXKeH IMCK C METKOM, YTOOBI ObLIO yOOoOHEee CIISAUTh 3a €ro BpalllcHUEM.
Ipu BKITIOYEHNM IBUTATENIST POTOP M CTATOP 3aKPYYMBAIOTCS B TIPOTUBOIOJIOKHBIX Ha-
TIpaBJICHUSX, IEMOHCTPUPYS COXpaHEeHNE HAYaTbHOI HYJICBOI ITPOEKIIMM MOMEHTA M-
ITyJIbCa Ha OCh BPAILEHUS YCTAaHOBKU. Ecin cTaTop 3aKpenuTh ITPH IIOMOIIU CKOOBI, TO
pOTOp 3aKPyIMBAETCSI C OOJIBIIEH CKOPOCTHIO, YeM B TIEPBOM CJIydae.

Puc.2.82 Puc.2.8.3

3) nywika ¢ Hecummempuursim cHapsadom. T1ylika, 3anpaBieHHAs HECKOJIbKUMM
KarumsiMu 3¢rpa, CTpesieT Toce TTOMKUTAHUST TOpIoYeil CMECH B CTBOJIE MCKPOI OT
aBTOMOOMJIbHOI cBeur. B KauecTBe cHapsima Gepercs HECUMMETPUIHOE TEJIO, LIEHTP
Macc KOTOPOI'O pacrojioXeH B CTOPOHe OT ocu Iyliku (puc. 2.8.3). IIpu BeicTpene
CHapSI/I 3aKpyYMBaeTCA B OOHY CTOPOHY, a MyIlIKa — B APYIyI0, TaK KaK CyMMapHBIi
MOMEHT MMITYJIbCa TYIIKHA CO CHApSIIOM paBeH HYJIIO 0 M TTOCJIe BEICTpea.

4) «xowrxa» Kononamxuna. JleMOHCTPUPYETCS MOAEJb, WITIOCTPUPYIOIIAS
TIPUHIINTI, UCITOIB3YEeMBIN KOIIIKOM ISl TOTO, YTOOBI BO BpeMsI MalleHHS U3 JTI000TO
TTOJIOKEHNSI Pa3BEPHYTHCS M MPU3EMIINTHCS Ha JIarmbl. [T0CKOIBKY BO BpeMsI TTaIeHUS
MOMEHT UMITYJIbCA «KOILIKW» COXpaHSIETCs, BpallleHNe YacTH €€ Tela — «XBOCTa» — B

Puc.2.84
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OJIHYy CTOPOHY NPUBOAUT K MOBOPOTY TYJOBMILIA B JAPYTYIO CTOPOHY, U «KOIIKa»,
najgasi BHavaje CIMHOM BHU3, BCE Xe MpU3eMJisieTcsl Ha janbl (puc. 2.8.4a, 6, B).

5) masmuuk Ilewexonosa. I'aHTeneo0pa3HbIil PU3NUECKUT MASITHUK MOXET
coBepllIaTh Kojie0aHUsI BOKPYT TOPU30OHTAILHOU OCU, MPOXOsIleil HEMHOTO BbIlle
€ro LieHTpa Macc. JTa oCb, B CBOIO OUYEPEb, YKPEILIEHA B BUJIKE, KOTOPask MOXET
CBOOOJHO BpalllaThCsl B MOALIMITHMKAX BOKPYT BEpTHMKaIbHOI ocu. Eciin 3acTaBUTD
MasiITHUK OJHOBPEMEHHO KO0Je0aThCs M BpalllaThCsl, TO OH OyIeT coBeplliaTh CI0X-
HO€ JIBUXEHUE, ObICTPO 3aKPYyUYMBAsICh NMPU KaXIOM TPOXOXAECHUN TOJOXEHUS
paBHOBECUSI U 3aMeJyIsis BpallleHUEe MPU MaKCMMaJlbHOM OTKJIOHEHMHU, TaK Kak
MOMEHT UMITYJIbCa OTHOCUTEIbHO BEPTUKAJIbHOM OCU COXpaHSIETCSl, 8 MOMEHT MHEP-
LIMM MasiTHUKA MEHSETCS B Ipolecce konebaHuit (puc. 2.8.5).

Puc.2.8.5 Puc.2.8.6

6) epawarowascsa 080UHAS YUAUHOPUHECKas cnupans. YcTtaHoBKa (puc. 2.8.6)
COCTOUT U3 MAaCCUBHOTO OCHOBaHMS, BBEPXY U BHU3Y KOTOPOTO YCTAHOBJIEHBI 11a-
PUKOTIOAIIUITHUKU. B HUX MOXeT CBOOOJHO BpalllaThCsl BOKPYT BEPTUKAIbHOMN OCU
NIBOMHAs1 LWJIMHAPUYECKAs CIMpalib, HABUTAsl U3 [IOPaJeBON TPYOKU U MPUKpETI-
JIEHHAs K TPEM BEPTUKAIbHBIM CTEPXKHSAM, COEIMHEHHBIM C ABYMSI TUCKAMM, OIH-
palIIUMUCS HA HUXKHUKM M BEpXHUU MOAIIMIHUKM. BUTKM crnupaiu oOpasylor
pPeNbChl, O KOTOPBIM MOXKET KaTUTbCS 1IAPUK, MOJOXEHHbBIN MEXaAy HUMU Yepes
OTBEPCTUE B BEPXHEM OIMOPHOM JMCKE, MOCJE pa3roHa Ha CHelUaIbHOM BEPXHEM
pPa3roHHOM BUTKE, UMEIOLIEM MEPEMEHHBIN 1Iar u HakJAoH. [Tog HUXXKHUM KOHLIOM
cnvpaiyd NpUKperieHa 3alluTHas ceTKa JUisl MpeloXpaHeHusl YCTaHOBKM OT yna-
POB MaJalolIero 1apuka U MOXET yCTaHaBJIMBAThCS JOBYILKA, 3aAepXKuBatolias
LLIAPUK TTOCTIE TTPOXOXKAEHUS MOCIEIHErO BUTKA.

st neMOHCTpaliMK 3aKOHA COXpaHEHUsI MOMEHTA KOJIMUYECTBA JBUXEHUS
B CIIMpaJib 3aKJIabIBAlOT MAaCCUBHBIM CTAJIbHOW LIAPUK U, OMHOBPEMEHHO OTIYC-
TUB UX, HaOJIOIAI0T 3aKPYUYMBAHUE CIMPAId B CTOPOHY, TPOTUBOTIOJIOXHYIO ABU-
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KeHuto 1apuka. Ilociie Toro, Kak 1apuk, YHOCSIIMN ONpeneseHHbIi MOMEHT
WMITYJIbCA OTHOCUTEIbLHO OCU YCTAHOBKM, BBUIETUT U3 MOCJEAHEro BUTKA ClMpa-
JId, OHA HEKOTOPOE BPEMs BPAIAETCSl B MPOTUBOIOJOXHYIO CTOPOHY, IOKa HE
MU3pacXoyeT CBOM MOMEHT UMMYJIbCa Ha MPEOo0JIeHUe MOMEHTa cuil TpeHus. Eciu
BHM3Y CIIMPad YyCTAaHOBUTD JIOBYLIKY /IS 1lIapuKa, TO TOCJIE €T0 BbUIeTa U3 MOC-
JIEJHETO BUTKA W MOIAaJaHus B JOBYIIKY OH OTAAET MPUOOPETEHHBI MOMEHT UM-
nyJbca COoupaiu, U €€ BpalleHUWe OCTaHABIMBAETCS, MOCKOJIbKY CyMMapHbIi MO-
MEHT MMITyJibca YCTAHOBKM TPU ABMXKEHUU 1IapuKa OCTA€TCS PaBHBIM HYJIIO.

3akpenuB Cnupajib B HEMOJABUXXHOM TOJOXEHUHU, HA YCTAHOBKE MOXHO
TakXe MpOAEMOHCTPUPOBATh AEWCTBUE CUJ PEAKILIMU PEbCOB, 3aCTaBJSIOLINX
LIApUK IBUTATbCS MO UCKPUBJIEHHOW TPAEKTOPUU, ITOAOOHO TOMY, KaK ABUXKETCS
MOTOLIMKJIUCT BO BpeMs TOHOK 1O BEpTUKaJIbHOM cTeHe. Eciin ocTaHOBUTD IBUXE-
HUe€ 1lapuKa 10 CIUpaau, OH TYT € CPbIBA€TCS U MagaeT BHUS.

2.9. I'mpockomnbI:

1) coxpanenue nanpaenenus ocu épauleHus c60000H020 2upockona (KapoaHos
noosec, 6oa4o0k). JIns meMOHCTpalliM MCIIOJB3YeTCS YPaBHOBEIICHHBIM TMPOCKOII,
YCTaHOBJIEHHBIN B KapJIaHOBOM ITO/IBECE, UTO MO3BOJISIET €My CBOOOAHO BpalllaThCs
BOKPYT TPEX B3AaUMHO NEPNEHAUKYJISIPHBIX OCEH, HEe MoJBeprasich BO3NEUCTBIIO MO-
MEHTOB BHEILLIHUX cuJ (puc.2.9.1a). Tupockor pacKpyunBaeTCs Py MOMOILU LIHYP-
Ka, MPOJIETOrO Yepe3 OTBEPCTUE B OCU U HAMOTAHHOTO Ha He€. ITpu nepemMelleHusIX
U BpallleHWU TMOACTaBKH MOCJE PACKPYTKU TMPOCKOIIA €ro OCh COXpaHsIeT HEU3MEH-
HO€ HalpaBJieHME B MPOCTPAHCTBE, MOCKOJIbKY COXPaHSIETCSI MOMEHT KOJMYECTBa
JBVDKEHUSI, HalpaBJIeHHbIU BIOJIb OCU TMPOCKOIIA.

CoxpaHeHue HalpaBJeHMsI OCU Bpallle-
HUS1 CBOOOIHOTO I'MPOCKOIIa MOXHO TakKe Mpo-
JIEMOHCTPUPOBATh MPU MOMOIIM BOJIYKa (pHUC.
2.9.16). Eciu packpyTuTb BOJYOK Ha OOJIbILIOM
JINCTE KapTOHa, TO, B35IB KapTOH NByMsl pyKa-
MM, MOXKHO TTOAOPOCUTH BOTUOK BBepX. I1pu 3ToM
BUIIHO, YTO BO BpeMsI I10JIETa OCh BOJIUKA COXpa-
HSIET HEU3MEHHOE HaIpaBJieHWEe B IIPOCTPAHCTRE.
ITocne npusemiieHUsI BOTYOK, KAK OOBIMHO, ME/I-
JICHHO TIPELeCCUPYET BOKPYT BEPTUKAIIU.

Puc.2.9. 1a Puc.2.9.16
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2) npeyeccus u nwymayus eupockona. OTIbIT MOXET IMOKa3bIBaTbCSl B HECKOJIb-
KMX BapMaHTaX — C TUPOCKOIIOM B KapZaHOBOM MojiBece (a), TMPOCKOIIOM, MOJBe-
LLIEHHBIM 32 paMKy (0), ¢ HEOOJIbIIUM BEJIOCUIIEIHBIM KOJIECOM U3 JINTOU pe3u-
Hbl, TIOABELIEHHBIM 3a KOHEeIl OCU (B), U C MAaCCMBHBIM BOJYKOM, TOYKa OMOPbI
KOTOPOTO JIEXUT BbIlIE 1LIeHTpa Macc (T).

Bo Bcex aTux ciiyyasix HaOJogaeTCsl BIHYXXKAEHHAs MPeLiecCUusi rTrMpocKona
MocJie MPUIOXKEHUsT K HEMY MOMEHTA BHELIHUX CUJI. JIeMOHCTpUpPYETCS TaKxKe Hy-
Talus TMPOCKOIa, T.€. ObICTPblE KOJeOaHUsI ero ocu Ha (poHe MpeLecCuu IMocie
pe3Koro yaapa 1o ocu.

a) Ecau Kk KoHIy
OCH YypaBHOBEIIEHHOTO
TMpOCKOMNa B KapJlaHOBOM —ip
MnojBece, pacKpy4yeHHOIro c
B HaKJOHHOM IIOJIOXE- L
HUU, TMPUKPENUTH TPY-
31K, CO3[IaB, TAKMM 00pa-
30M, MOMEHT CWJIbI TSIXe-
CTU, TO TUPOCKON Hauyu-
HaeT MpelueccupoBarh
BOKPYT BEPTUKAIBHOM OCH.
Ecnu npukpenuTh K KOH-
Iy OCU TMpOCKOMa pe3u-
HOBYIO JIEHTY U TSHYTh 3a
He€ B pa3jiMUHbIX Hampas-
JICHUSIX, TO MOXHO TIpojie-
MOHCTPUPOBATh, UTO TIpe-
Lieccusi NMPOUCXOAUT BOK-
pyr HampaBjJeHUs TOCTO- Puc.2.9.2a
SIHHOM CWJIbI, TIPUJIOXEH-
HOH K rupockory. Jlisi JaHHOK JEMOHCTpAllMd MOXHO MCIIOJb30BaTh TaKXe M-
POCKOI, SBJISIIOLIMIACS POTOPOM BBICOKOOOOPOTHOTO 3j1eKTpoaBuraress (puc. 2.9.2a).

ITockoabKy Ha 1ITaHTy, PacloJIOKEHHYIO BIOJIb OCM 3TOTO TMPOCKOIIA,
HaJeT rpy3uK, MOJIOXEHWE KOTOPOro MOXHO U3MEHSATh, TO MOXHO MPUJIOXUTH K
TUPOCKOITY ONpeAeIEHHbIA MOMEHT CUJIbI TSIXKECTH, CMECTUB 3TOT I'py3uk. Korna
TOYKa OIOPbI HE COBMAJAET C LIEHTPOM MacC TMpOCKOIa, Mbl MOJy4yaeM T.H. «TU-
POCKONIMYECKNIT MasgTHUK», YIJIOBAasl CKOPOCTh MPEIECCUM KOTOPOTO MOCTOSTHHA,
T.€. HE 3aBMCUT OT HaKJIOHa OCU rupockona. ['mpockonnueckue MasiTHUKU ¢ 00Jib-
LIMMU TIEpUOAaMM MPELUECCUM (IECITKM MMHYT) Majlo TOJABEPKEHbI JEUCTBUIO
KPaTKOBPEMEHHBIX CUJI U MPUMEHSIOTCS Ha caMoJIETaX U MOPCKUX Cyaax IJis CO-
3[1aHUsI UCKYCCTBEHHOrO TOPU30HTA U UCKYCCTBEHHOU BepTukasu. ITocie Habmo-
NIeHUS IBUXXKEHUSI TUPOCKOIIMYECKOTr0 MasiTHUKA MOXXHO MTPOI€MOHCTPUPOBATh pa-
00Ty aBMaropM30HTA.

0), B) Jly1s1 AeMOHCTpallMM NTPELIECCUU O AEHCTBUEM CUJIbI TSIXKECTU MOXK-
HO KCIIOJIb30BaTh TMPOCKOII, MOJABEIIEHHbI Ha LIHYpe 32 paMKy BOJM3M KOHIA
ocu (puc. 2.9.26), niu HeOOJIbIIOE BEJOCUIIEIHOE KOJIECO, MOABEILIEHHOE 32 KOHELl
ocu. [1ns1 3Tol 1eur Xopol1lo MOAXOASIT MAaCCMBHbBIE KOJIECA OT IETCKUX BEJIOCUIIEIOB,
MU3TOTOBJIEHHBIE U3 JIMTON pe3uHbl M objajaroline OOJblIMM MOMEHTOM WHEpPLMU
(puc. 2.9.2B). IToka rupocCKOI WIKN KOJIECO HE PACKPYYE€HbI, OHU CBOOOJHO BUCSIT Ha
LLIHypax, a MocJje pacKpyTKU MPU TOPU30OHTAJILHOM MOJIOKEHUU OCU — IIPELECCUPY-
10T MOJ JeCTBUEM COOCTBEHHOTO Beca BOKPYT BEPTUKAIU. ECiiM MOATONKHYTh OCh B
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Puc.2.9.26 Puc.2.9.26

HanpaB/IeHUU MPELECCUU, TO OHA MOAHUMETCS, TPUOIMKAsCh K BEPTUKAIbHOMY T0-
JIOXKEHUIO, a €C/Iv 3a7epKaTh MPELECCHIO0, TO OCb TMPOCKOIIA OMYCTUTCS, MOCKOJIbKY
TPU 3TOM TIOSIBJISIETCSI TIPELIECCHS BOKPYT TOPU30HTAJIbHOM OCH, 10 KOTOPOW HamnpaB-
JIeHa JOTMOJHUTENbHAsl CUJla, NeUCTBYOIIAsl Ha rupockor. TTocie pe3koro ymapa mno
OCH Bpalllalollerocs KoJjieca HabMoIaloTCs 3aTyXalolle HyTallMOHHbIEe KOJIeOaHUs.
r) MaccuBHbBIM BOJUOK ClieIMaIbHON (POPMbI, U3TOTOBJIEHHbBIM TaKUM 00-
pa3oM, UTO €ro LIEHTP MAacC HAaXOAMUTCS HUXKE OCTPMS, yCTaHABIMBAETCS Ha CIELIU-
aJIbHOI IMOJCTaBKE B BUE yCeUYEeHHOro KoHyca (puc. 2.9.2r). Octpue BoI4Ka Onupa-
€TCs1 Ha BbIEMKY HaBepXy MOJCTaBKM, YTO MO3BOJISIET OCU BOJYKA OTKJIOHSITHCS OT
BEPTUKAJIU HAa 3HAYUTEJIbHbBIE
yoibl (10 ~30°). IToce packpy-
YMBAHUS BOJYKA MPU MOMO-
1M BJEKTPOJABUTATENS C LIM-
JIMHAPUYECKOW PE3MHOBOM
Hacaakol Ha BaJly MOXHO Ha-
OromaTh MEIJICHHYIO IIpelec-
CHUI0, OTKJIOHUB OCb BOJTYKA OT
BEPTUKAJIA YAApOM JIePEBSIH-
Horo Monotka. ITpu aToM moc-
Jie yiapa OIHOBPEMEHHO C
mnpeleccueil HaOmogaeTcs u
HyTalMs BOIYKA. AMIUIUTYOA
HYTallOHHBIX KOjie0aHuii OC1
MpU MaJIbIX YIJIOBBIX CKOPOC-
TSIX BpallgHUsI BOJTYKA MOXET
Puc.2.9.2> OBbITh JOCTATOYHO BEJIMKA.




JlekyuoHHbIEe OeMOHCMpauuu 25

3) onpoxudvsiearowuiics eu-
DPOCKOR (2UpoCcKon Ha 8pauarOuemcs
ducke). I1o1ycBOOOMHBIN TUPOCKOIT,
UMEIOLLINI BO3BMOXHOCTh CBOOOTHO
MOBOPAUYMBATbCS TOJBKO B OIHON
BEPTUKAIBHOM TUIOCKOCTH, TIOCJE
pPacKpyTKM CTaBUTCS Ha MOBOPOT-
HO€ OCHOBaHWUE; MPU €ro MoBOPO-
Tax OCh BpallleHUsI TMPOCKOMa ycTa-
HaBJIMBAETCS MapaljieJIbHO OCU Bpa-
LIIEHUsI OCHOBaHWUS, NMpUUeM o0a
BpAlLIEHUS] TTIPOUCXOMST B OJHY U TY
>Xe cTopoHy (puc. 2.9.3). ITpu usme-
HEHWU HanpaBJIEHUs BpallleHUs OC-
HOBaHUS Ha TPOTUBOMNOJIOXKHOE U~
POCKOTI «OTIPOKUABIBACTCST», T.€. TIe-
peBopaunBaeTca Ha 180°. OmbIT Mo-
KET CITYXKUTh WUTKOCTPALIMEN K OTThbI- Puc.2.9.3
Ty bapHerra o (peppomarHeTusmy.

4) kamawuiicsa obpyy. MeTalinuyecKuii oOpy4y Win IMCK 3aCTaBJISIOT Ka-
TUTBCS 110 TOPU3OHTATLHOMY ayIUTOPHOMY CTOJY. 3aTeM 110 BepXHEU yacTu oopy-
ya, MEepHeHIUKYISIPHO €ro IJIOCKOCTU, HAHOCAT yAap AEPEBSIHHBIM MOJOTKOM,
Kak Obl XeJiasi OMPOKUHYTh 00pYyY Ha O0K. B pe3ynbrare 3TOro HarpaBjieHUE JIBUXKE-
HUS 00pyya U3MEHSETCS: OH MOBOPAUYUBAETCSI BOKPYT BEPTUKAIbHOM OCU U HAYW-
HaeT KaTUThCS MOJ YIJIOM K NepBOHAaYajJbHOMY HamnpabjieHUI0. OTbIT MOXET Cly-
KUTb WLITIOCTpALMEN TIPUHIIMIIA €31bl Ha BEJIOCUIIEE.

2.10. I'upockonMYECKHE CHIIbI:

1) eubkuii duck. JIeMOHCTpUPYETCS TTPOMCXOXKICHNE TUPOCKOITMUECKUX CHUIT,
BO3HMKAIOIINX TIPY MOMBITKAX MU3MEHUTDH HAIIPaBJICHUE OCH BPAIIIAIOIIETOCS Tela.
I'mpockonmueckne CUIbl, BOZHUKAIOIINE TIPU ITOBOPOTAX OCU THPOCKOTIA, MOXHO
paccMmaTpuBaTh Kak cuiibl Kopuronmca Bo Bpamarolieiics cucreMe orcueta. [pen-
MOJIOXKKUM, UTO AMCK TMPOCKOTA, BpalllaBLUIUICS C YIJIOBOW CKOPOCTBIO W), HAYW-
HaeT MOBOPAYMBATHCS BOKPYT OCH
0O0’, mpoxoasuieii yepe3 LEHTP
Macc IMCcKa WM Jiexaleil B ero {<{S
TUIOCKOCTHU, C YIJIOBOM CKOPOCTBIO
Q (puc 2.10.1a). ITpu 3TOM B cucC-
TeMe OTCYeTa, CBSI3aHHOM C OChIO
TUPOCKOIIA U BPAIIAIOIIEHCS C yI-
JIOBOM CKOPOCTBIO Q, BO3ZHUKAIOT
KOPHOJUCOBBI CUJIbI UHEPLIUU

AF, = —2Am [Q X V], (¥)
JIOCTUTAIONME MaKCUMAaJIbHOM Be-
JIMYMHBI HA JIMHUY, COBNAAAOLIEH
C OCbI0 MOBOpOTa Q; 31eCh V =
[@ X r] — nMHeHass CKOPOCTb, Am
— Macca, r — pacCTOsIHUE 2JIEMEH-
Ta AYCKa OT OCH BpallleHus. DTu Puc.2.10.1a
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CWJIBI CTPEMSITCS TOBEPHYTh JUCK BOKPYI OcU AA’, MEpNEeHAUKYISIPHONH W, U Y
CBOOOJHOrO TMPOCKOIAa BBI3bIBAIOT MPELIECCUOHHOE JABUXKEHUE.

Ecnu y nucka rupockorna rubkue Kpasi, TO HaTMUMe KOPUOJUCOBBIX CUJ
OyAeT HarJIsIIHO MPOSIBJSITLCI B MU3rMOAHWU ATUX KpPaeB B HAaMpaBJeHWUU AEHCTBUS
cu. JI1st mpuBeeHUs 1UCKa BO BpallleHWE € YIII0OBOK CKOPOCThIO Q ero 1eHTpasb-
Has 4acTh J0JKHA ObITh XECTKOI; TAKUM 00pa3oM, AUCK JOJKEH UMETh IepeMeH-
HYIO XK€CTKOCTh, MAaKCMMAaJIbHYIO B LIEHTPE U MUHUMAJIbHYIO TI0 Kpasim. J1is rmoka-
3a Ha JIEKUMU XKeJlaTeJIbHO JOOUTHCS KaK MOXHO OoJiblliero u3rubda aucka; npu
3TOM CJielyeT UMETh B BUY, UTO MaKCUMaJIbHOE OTKJIOHEHWE KpaeB OyaeT Habto-
JaThbCsl TIPU CPABHUTEIHLHO HEOOJBIIMX CKOPOCTSX BpAILEHMS ), KOTJa LEHTPO-
OeXXHBIE CHITBI MHEPIINH, TIPOITIOPLUMOHATBHEIE Y U CTPEMSIIIECs BEPHYTh OTKIIO-
HEHHbIE Kpasi AucKa B MUIOCKOCTb, MEePHEHANKYISIPHYIO OCU BpallleHus, OyayT He
CJIMIIIKOM BEJIMKU IO CPAaBHEHUIO C M3rMOAIOIIMMU AUCK KOPUOJIMCOBBIMU CUJIa-
MU, MPONOPLMOHATBbHBIMU .

KoHCcTpyKTUBHO neMoHcTpauusi odopMieHa CleaylolM o0pa3oM (puc.
2.10.16). JIBurarenb ¢ AMCKOM Ha Bajly 3aKperieH Ha MOBOPOTHOM YCTPOMCTBE TAKUM
obpaszoM, yTo ocbk NoBopoTa OO’ JIEKUT B MJIOCKOCTU IMUCKA U MPOXOJUT YEpe3 ero
1eHTp. Ocb MMOBOPOTHOIO YCTPONCTBA C PYYKOW MPOXOAWT Yepes3 jABa MOIIIMITHUKA,
YCTaHOBJIEHHbIE Ha CTOIKE, MPUKPEIUIEHHON K MacCMBHOU ctaHuHe. [TutaHue nBura-
TeJIsl OCYILIECTBIISIETCSI OT CETU MepeMeHHOro Toka (~220 B) uepe3 mocienoBaTesibHO
BKJIIOUEHHBII KOHAEHCATOP, BEJIMUMHA KOTOPOTO MOAOVPAETCS C LIEJIbIO JOCTUXKEHUS
ONTUMAJIbHOM CKOPOCTH BpallieHus aucka. [Tpy nepBoHayaIbHOM pa3roHe JUCKa MOXKHO
YBEJIMYMUTD HATIPSKE-
HUE Ha IBUTraTese
MpU MOMOILXA KHOII-
ku «Pazron». Tym0-
JIEp BKJTIOUEHUST IBU-
ratesis, KHOIKa U
KOHJIEHCATOPbI yCTa-
HOBJIEHBI HA CTaHU-
He, a nepenaya Inu-
TaHUSl K JBUTATENIO
JIJ1s1 yooOCTBa MOKa-
3a JIEMOHCTpaluu
OCYLLECTBJISIETCS Ue-
pe3 CcKoJb3slue
KOHTAaKTbl, CMOHTH-
pOBaHHbIE Ha OCH
IMOBOPOTHOTO YCT-
poiictBa. CtaHMHa
3a3eMJISIETCSI OTAE b~
HbIM TTPOBOJIOM.

Juck nepeMeHHON XXEeCTKOCTU CKJIEEH M3 KOHLEHTPUUYECKUX PE3UHOBBIX
kpyroB auameTpom 40 cm (1 1T), 30 cM (2 wT) u 20 cM (2 WT), U3TOTOBIEHHBIX
U3 JIMCTOBOM BaKyyMHOU pe3uHbI TOMMHONW 2 MM. Kpyrn MeHblllero nuamerpa
HaKJIeeHbl MOCJeI0BaTeIbHO Ha 00€ CTOPOHBI OOJILIIOTO AMCKA U 3aXKaTbl MEXIY
JIByMsl IlopajieBbIMU 11aiibamu auamerpoM 10 cM, NMpUKpEINJeHHbIMU BUHTAMU K
ClelMaJibHOM BTYJIKE Ha Bajly ABuraTesns. s ynoocTBa HaboaeHUsT U3ruba Kpaes
W HaIlpaBJIEHMS BpallleHUSI IMCKA OH UMEET SIPKYI0 KOHLIEHTPUUECKYIO OKPAaCKy C

Puc.2.10.16
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TEeMHBIMU MSITHAMU Ha LEeHTpaslb-
HBbIX J1opajieBbix 11aitbax. Ilpu
nokase JeMOHCTpalMKd BHavale
pacKpyuyMBaloT AUCK, 3aTEM, Bpa-
11121 py4Ky IIOBOPOTHOI'O YCTPOK-
CTBa B OJHY CTOpPOHY, JOOUBAIOT-
Csl yCTOMYMBOTO U3rnda Kpaes auc-
Kka (puc. 2.10.1B) u yoexmaiorcs B
COOTBETCTBUU PACIMOJIOXKEHUS U
HarpaBjieHus1 3Toro uaruda op-
myse (*); mociae MU3MEHEeHWsI Ha-
MpaBJIeHUs] BpallleHUs1 Ha0II0Aal0T
U3MEHEHUE HaIlpaBjieHus1 U3rnbda
Ha NPOTHUBOIMOJIOXKHOE.

2) moHopenvcosas dopoea. JJeMOHCTpUPYETCS TPUMEHEHNE TUPOCKOITYEC-
KMUX CWUJI JIJI1 CTAaOMIM3allMU ABUXXEHUS JBYXKOJIECHOM TEJIEXKU BIOJb MPOBOJIO-
KU, HaTSIHYTO B aynutopuu. [Toka rupocKor, MOMEIIEHHbI Ha TeJleXKKe, LIEHTP
Macc KOTOPOM pacIioioXeH Bblllie OMOPHON MPOBOJIOKU, HE PaCKpyYeH, TejexkKa
He MOXET YCTOMUMBO KaTUThCS BAOJb MPOBOJIOKU U cpbiBaeTcs. ITocie packpyTKu
rupockora (Ipu BepTUKAJIbHOM PacloJIoKEHUU ero OCu) HabI0JaeTcsl yCTORYr-
BO€ IBUKEHUME TEJEXKHU MO MpoBoJioke. JI1sl ctabuinialuuy TejekKKu MCoJIb3yeT-
Cs1 MOJyCBOOOIHBIN TMPOCKOIT CO CMEILIEHHBIM BBEPX MPU MOMOLIY Ipy3UKa LIEHT-
poMm TsxecTu (puc. 2.10.2); och rMpocKona UMeeT BO3MOXHOCTh CBOOOIHO ITOBOpa-
YKUBATbCSl TOJBKO B BEPTUKAJIBHOU IJIOCKOCTU BOKPYI OCH, MEPHNEHAUKYISIPHON
npoBoJioke. I1py OTKJIOHEHUY TeIEXKN OT BEPTUKAIBHOTO MOJIOXEHWSI BO3HUKAET
MOMEHT CHWJI TSIKECTU, HAIlpaBJIC€HHBIN BAOJb TPOBOJOKW; 3TOT MOMEHT BbI3bIBAET
MPEeLEeCCUI0 — HAKJIOH OCU TMPOCKOIIa B HallpaBJIe€HUN OT BEPTUKAJIN K ITPOBOJIOKE.
W3-3a 3T0r0 HaKJI0HA, MOCKOJIb-
Ky LIEHTp Macc TMPOCKOIla CMe-
1IEH TPY3MKOM BBEpPX, BO3HMKa-
€T MOMEHT CHUJI TSKEeCTU, Iep-
MEHAUKYJISPHBIM MPOBOJIOKE U
CTPEMSIIIUIACS TOBEPHYTh OCh THU-
pockona obpaTHO K BEpTUKaJb-
Holt iockocTu. Ha moBopoTHbIE
MOJLIMITHUKK TUPOCKOTA TpU
9TOM JEWCTBYET MOMEHT TUPOC-
KOMUYECKUX CUJI, BO3Bpallaro-
LUK TEJIeXKY B BEpPTUKAJIbHOE
noJyioxxeHue. Crabunusamnus Te-
JIEXXKM BO3MOXHA, ITOKa OCh Bpa-
LIEHUST TUpOCKoNa Npu Koseba-
HUSIX HE JOCTUTHET TOPU3OHTAb- Puc.2.10.2
HOTO TIOJIOXKEHUS; MOCJE 3TOro
TeJieXKKa CpbhIBAETCS.

3) eupockon Ha kauaake. ['MpOCKOI, SIBJSIOLIMIACS POTOPOM BbICOKOCKOPOCT-
HOTO 3JIEKTPOABUTATENS, 3aKPEILISIIOT Ha CMEeLMalbHOM MOACTaBKe, HAaIIOMUHAIOLIEH
HWXXHIOIO YacTh Kpecia-kayaaku. Eciu och packpydeHHOTo TMPOCKOIIa YCTaHOBJIEHA
TOPM3OHTAILHO MEPIIEHAMKYISIPHO MJIOCKOCTU KayaHus noactaBku (puc. 2.10.3a), To

Puc.2.10.1s
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Puc.2.10.3a Puc.2.10.36

Kayajika MOXeT CBOOOJHO pacKayMBaTbCsl, TTOCKOJbKY HampaBjieHue OCU TUPOC-
KoIla Mpu 3TOM He uaMmeHsieTcs. Eciu e och TMpocKoIa 3akperieHa B BepTUKaIb-
HOM noyioxeHuu (puc. 2.10.36), To Ojis1 TOTO, YTOOBI HAKJIOHUTH KadyajKy, Hy>HO
MPUJIOXUTD K HEM 3HAUMTEIbHOE ycuire. Eciu CUIbHO ynapuTh 10 Kavyajike KyJia-
KOM, TIbITasiCh HAKJIOHUTb €€, TO OHAa OymeT MOAINpPbITMBaThb, a HE HAKJIOHSThCH,
COIPOTUBJISISICH U3MEHEHHMIO HAIlpaBJIeHUSI OCU BpallaloIIErocsl TMpocKona.

4) eupockon 6 wape. OTIBIT, aHAIOTUIHBIA TIPEABIAYIIEMY, MOXHO TIPOIE-
MOHCTPUPOBATh MPY MOMOIIM TMPOCKOIIA, MOMEILIEHHOTO BHYTPh 10OJI0I pa3dop-
Holt cdepsl (puc. 2.10.4). BHyTpu cepbl, KoTopas coOUpaeTcs U3 IBYX MOJTOBU-
HOK, MMEIOTCSI ONOPbl MIOJbYATHIX IOMIIUITHUKOB IJISI KPEIUIEHUsI TMPOCKOIIA.
PoTop rupockora packpyyrMBaercsl Mpu MOMOIIM HUTU, HAMOTaHHOI Ha €ro och
U IIPOIIYILLIEHHOH uepe3 HeOoJbloe oTBepcTue B cdhepe. Ilocae packpyunBaHuUs
poTopa 11ap MOXeT CBOOOJIHO KaTUTbCSl MO CTOJNY TOJIbLKO TaKMM 00pa3oM, 4To-
Obl HampaBJeHHWE OCU POTOpa OCTaBAJIOCh HEM3MEHHBIM, HAalpUMEpP, TOPU30H-
TaJbHBIM Y NEPIEeHANKYJISIPHBIM HaIlpaBlIeHUIO ABMXeHus. I1ocae Toauka B mpo-
M3BOJbHOM Ha-
MnpaBJieHUU 11ap
HE KaTUTCs paB-
HOMEPHO IO CTO-
Jy, a JBUXETCS
BHauajie ¢ Mmpo-
CKaJIb3bIBAHUEM,
BBIIUCHIBAS 3a-
MBbICJIOBATYIO Tpa-
€eKTOpHUIO0, Tocye
Yero OOBIYHO Ha-
YyuHaeTcsd Kaue-
HUE C BpalleHU-
€M lllapa BOKpYT
HAaKJIOHHOM OCH,
COBIAmawIIe C
OCbI0 BpallleHUS

Puc.2.10.4 poropa.
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2.11. Bpamenne aepeBIHHOTO SidIA

JIBU>XeHHE BOJYKOB OTJIMYAETCS OT ABUXKEHUSI TMPOCKOIOB TEM, UYTO B
o011eM cilyyae OHU HE UMEIOT HY OJHOU HEeMOABVXXHON TOUKU. Teopus ABUXKEHUS
BOJIUKA IOCTAaTOYHO CJIOXHA U B Kypce o01iiedt (pu3nuku noapoOHO He paccMaTpu-
Baetcs. ClieryeT OTMETUTD, YTO Ha ABMXKEHME BOJTUYKA BaXKHOE BIMSIHME OKa3bIBaeT
cujia TPeHUS B TOYKE €ro CONMPUKOCHOBEHUSI C MOBEPXHOCTbIO, HA KOTOPOU OH
BpauaeTcs. bbICTpO 3aKpyYEHHbII BOJUOK CTPEMUTCS BpalllaThCsd B TAKOM MOJIO-
KEHUM, YTOOKI €ro LEeHTP MacC HaXOQWICS KaK MOXHO Bbilie. B ciydae siineo0-
pa3HOro BOJYKa BpalleHUEe «Ha OOKYy» HEYCTOMUYMBO, M BOJYOK MOJHMMAETCS,
MPoJ0JIKasl YCTOMUMBOE BpallleHUe Ha 00Jee OCTPOM KOHIIE 10 TeX IMop, MOoKa €ro
YIJI0Basi CKOPOCTb HE CHU3UTCSI HYXXE HEKOTOPOU KPUTUUECKON BEJIMYMHBI, I1OCIIE
Yero OH ymnajer.

Hnss neMoHCTpauuu
9TOr0 SIBJIEHUSI MCIOJIb3YeTCS
CHelUuaIbHO BBITOUEHHOE Jie-
PEBSIHHOE «SUII0», KOTOPOE
3aKPYUYMBAETCSl HA ayIUTOPHOM
crone (puc. 2.11). MoxHo Tak-
K€ TIpoJiesiaTh 3TOT OMBIT C JBY-
MsI KYPUHBIMU SIALIAaMU, OIHO
U3 KOTOPBIX CBAPEHO BKPYTYIO,
a Ipyroe OCTaBJI€HO CHIpEIM. B
MOCJIEHEM Cllyyae pacKpyTUTb
S0 HE yOAaeTCs M3-3a HaJlU-
YUsI BHYTPU HETO XKUAKOTO CO-
IEepXUMOro. 3aMeTUM, 4YTO He
KaXII0€ KPYyTO€ SIUIIO MOXHO,
PacKpyTUB, NMOCTaBUTh Ha OCT-
pblii KOHel. DTO CBSI3aHO C
TEM, YTO BO3OYIUHBIA MEIIOK, Puc.2.11
KOTOPBIA €CTh B SMIIE, MOXET
pacnosaratbcsi TaKUM 00pa3oM, YTO LIEHTP MAacC OKaXeTCsl CMEIIEHHbIM OJIMXe K
OCTPOMY KOHILy, U {10 OyIeT YCTOMUMBO BpalllaThCsl HA TYTIOM KOHIIE.

2.12. Kvraiickuii BOJJYOK

JIJ1s1 IeMOHCTpALIMK UCIIOIB3YETCS BOJIYOK CIIELIMAIbHON (DOPMBEIL, TIpeACcTaB-
JISIIOIIMI M3 ce0s1 yCeYEeHHBIN 1ap ¢ OChI0 B BHUJIE€ KOPOTKOIO CTEPXKHS, PaCIIOjio-
KEHHOTIO BIOJIb Ocu cuMMeTpuu (puc. 2.12).
ILlenTp Macc Takoro BOJIYKA PaCIIOIOXKEH
HIDKE LIEHTpa 1lIapa, 1 ero ObICTpOe Bpallie-
HHE OChl0 BBepX HeycToiuuBo. Ilocie pac-
KpY4MBaHUS B TaKOM ITOJIOXKEHMM BOIYOK
MOCTENEHHO MEPEeBOpaYMBaeTCsI, BCTAaeT Ha
0Cb, KaK Ha HOXKY, W IPOJOJKAET HEKO-
TOPOE BPEMS YCTOMUMBO BpallIaTbCS HA HEM.
Crnenyer OTMETUTD, YTO B MpoOliecce mepe-
BOpaYMBaHUSI KMTAMCKOrO BOJIYKA €r0 MO-
MEHT MMIIYJIbCa COXpPaHsIET CBOE HaIlpaBJie-
HHE B IIPOCTPAHCTBE, TO €CTh BOJYOK I1OCJIE
IepeBOpPOTa BpalllaeTCsl OTHOCUTEIBHO CTO-

Puc.2.12
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JIa B TOM K€ HaIpaBJieHuHU. B To ke BpeMsi, OTHOCUTEJILHO OCY CUMMETPUM BOJTUKA
BpallleHHEe MOCJIe IIepeBOpaYMBaHusI OyIeT MPOMCXOIUTD B IIPOTUBOIIOJIOXHYIO CTO-
POHY, €CITU CMOTPETh CO CTOPOHBI HOXKU, TO €CTh B IIPOIIECCE TTEPEBOPOTA YTIIO-
Bas CKOPOCTb BpalEHUSI BOKPYT OCH CUMMETPUM MPOXOOUT YepPe3 HOJIb U MEHSIET
3HaK Ha MPOTUBOMNOJIOXHBIMN.

2.13. KeabTcKue KaMHHA

3abaBHbBIN OIBIT, IEMOHCTPUPYIOLLIMIA CIOKHOE MTOBEACHUE BOJUKA, MOXK-
HO MOKa3aTh MPU MOMOIIM TaK Ha3bIBAEMbIX «KEJIbTCKUX KaMHei». OHU mpen-
CTaBJISIOT COOOM BHEIIHE OJAMHAKOBBIE TOJOBUHKHU JAEPEBSHHOIO BJIMIICOUAA
BpaileHus (puc. 2.13). byayuu 3aKkpydyeHHbIMU Ha ayAMTOPHOM CTOJI€ BOKPYT BEPTU-

Puc.2.13

KAJIBbHOM OCH, TIEPHNECHAUKYISIPHON IIMHHONW OCU 3JUIMIICOMAA, OHU JI€MOHCTPUPY-
0T PAAVKAIIBHO OTJIMYAIOIIEECS APYT OT APYTa MOBEICHUE: OIUH «KAMEHb» «yMEET»
YCTOMUYMBO BPAIATHCSI TOJBKO MO YaCOBOUM CTpEJIKE, a APYrOol — MPOTUB YaCOBOW
crpesikd. Eciu 3aKpyTUTh «KaMeHb» HE B TOM HaIlpaBJ€HUU, TO OH HAUMHAET packa-
YMBATHCS TPU BPAILCHUU, 3aTEM BPAIIICHUE OCTAHABIMBAETCS, U OCTAIOTCS TOJIBKO
KoJiebaHUsI BOKPYT TOPM3OHTAJIBHONM OCH, KOTOPBIE, B CBOIO Ouepelb, IpeBpalla-
I0TCSl BO BpalllaTEJIbHOE IBUXKEHKE B TTPOTUBOIOJI0XHOM HaIpaBJIeHUH.

CekpeT orbITa 3aKIl0yaeTcss B TOM, UTO IJIaBHbIE OCHM MHEPLUU Yy JIBYX
«KaMHei» TpU NOMOILIM HEOOJbIINUX TPY3UKOB, HAXOASILIMXCS BHYTPU, CMEILEHbI
B pa3Hble CTOPOHBI OTHOCUTEIBLHO Ocel auuncouna. I1pu aToMm rpy3uku nomelia-
I0TCSI MapaMU B YIIyOJIeHMSI, pacoIOXXEeHHbBIE LIEHTPAJIbHO-CUMMETPUYHO Ha Bep-
XHEW TUIOCKOUW YaCTU «KaMHEW», U 3aKJICUBAIOTCI CBEPXY TOHKMM CJIOEM IIITOHA,
TAaK YTO BHEIIIHE «KAMHW» BBITJISIASIT COBEPIICHHO OJMHAKOBO, U UX LICHTPBI MAacC
HE CMEILAOTCS OTHOCUTEbHO CBOErO MOJIOKEHUS 711 OAHOPOAHBIX JAEPEBIHHBIX
3arotoBoK. Pa3Huiia B MOBeJEHUU «KaMHE» CTaHOBUTCSI 3aMETHOM JIUIIb MPU UX
BpalllEHUH.
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