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BextopHas ~(UsudYeckasd BeJMYMHA, DABHAA IIPOU3BEIE-
HUIO MacChl TeJ1d Ha €r0 CKOPOCTb, HASKLIBACTCH UMNYALCOM Me~
a6 P = my. HMOoynasc cucreMs! Tesl PaBeH BEKTODHOH Cymme
HMOYJaLCOB BeeX TeN 9Tod cucreMbl. Brlnensior saMxEyThie cu-
CTeMBI, Ha, KOTOPLIE 60 He meliCTBYIOT BHEIIHME CHIIBL, u60 ux
PaBHOzIEHCTBYOIAA DABHA, HYJIIO (melicTBHE CHUIT CKOMIIEHCUDPOBA~
HO). Mowmuo cHOPMYINPOBATL 3GKOR COTPAHEHUR UMNYALCG: B
3aMKHYTON cHCTEME TeJI Ip# JIHOBIX MPOLECCaX €€ UMILYJTIbC OCTan
€ICA HeH3MeHHEIM,

IToxasxem CHIPABENIMBOCTS BTOIO 3KOHA HA, TIPUMEpPE CHCTEMBI
3 18yx Teq, Flpu B3aumopme#icTBEM JBYX TeJl WMILYJILC KAKIOTO
3 HUX M3Mens€TCA B COOTBETCTBHIM CO BTOPLIM 3axonoM Hutoroua
Crenyiommm obpasom: Ap = FAAtn Apy = FyAt. Havenenne
TIOJTHOTO FMITyJ1bCa/ CHCTEMB! TPH STOM PABHO: Ap = Ap1 + APy =

(Fl +F2)At Cornacuo Tpervemy saxony Hbiotona, F1 R
Taxum o6pasom, nonysaem Ap = 0.

Hanbonee =1acTo npu pemenun 337184 UCHOIB3YETCH 3aKOH CO-
XPaneHus NpoeKnNd IMIY/Ibea CECTEMEL DTOT SaKOH CHPaBem-
JIMB ¥ 118 He3AMKHYTEIX CHCTEM, €CJIH TOJILKO CYIIECTBYET OCh,
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[IPOEKLNS PE3yIbTUPYIOUMX BHEITHIX CUJI Ha KOTOPYIO DABHA, Hy~
' 2110, JeflcTBUTENHHO, yCTh MPOSKINS PE3yIbTHPYIOmeEN CHIILI Ha
ocs Oz pasna Fy = 0, Torna us sroporo saxota Heworona coesy-
er (upw nocrosHEOR Macce): Ap, = FyAt =0, 1.e. Ap, =0.
BackHEIM CJIGICTBNEM 38K0HA COXPAHEHMS MMIIYNIbCA SIB-
JISTETCA CYMECTBOBAHIE PearmueHozo deuocenus, KOrIa
OT Tena ¢ GONbHIOl CKOPOCTBIO OTIEIIAETCS KaKasd-aubo
ero yacte. Hampumep, peaxTHBHOE ABIDKEHAE COBEPUIAET DAKETA,
Iepen cTapToM UMIIYJIBC PAKETH! PABEH HYJIO, TAKMM OH JOJIKCH
OCTaTHCA 1 NOCTIe CTAPTA. [TpHMEHsA 33X 0H COXPAHEHNS HMITY b~
ca (meficTBHE CUIIBI TSDKECTH He yIHTHIBAEM), MOKHO PACCHHTATE,
KaKyl0 CKOPOCTb Pa30BLET PaKeTa TOCAS CTOPAHEA B Helt Bcero
TORAUBA: Mty + m,¥, = 0, re #: — CKOPOCTH Ta30B, BHOpa-
CLIBA@MBIX B BHIE PEAKTUBHOR CIPYH, My — MACCA CTOPEBIIETO
TOWINBa, ¥, — CKOPOCTB Paxersi, a m, — ee macca. QTcoaa
PaCCYHTLIBAEM CKOPOCTD PAKSTEL

e &
Tyl — s U

Cxembl pasnuaHeIx paxer 6bimy paspaborans: K. 9, Iuoaxkos-
CKIM, KOTOPBIH CYATACTCA OCHOBOMOIOKHUKOM TEOPUH KOCMUYe~
CKIX NOJIETOB.
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DQusuveckas BeJIMINHA, PARHASA NPOU3BENCHMIO MOLYJA
CHJIBI HA, MOLYJIb TIEDEMEIEHIs i Ha& KOCHHYC YIJia Me-
Ky HUMY, HA3BIBACTCR Mezanuueckoll pabomots:

A=F:s cosp.

Pafora — penuunma cKasgpHas.

Enunuua pabors! Hasspaercsa ducoyaen (Ix); [A] = 1 H.m =
=1 x.

B saBHcEMOocTH OT 3HAKA KOCUHYCa Yria ¢ pabora Moxer
MMETh 100X MTEIHHOE Wl OTPULATENBHOE 3HakenHe. Ecan pek-
Topst F u s copmagarT, T0¢os0° = 1, u A > 0. Ecsn BekToput Fu
& HanpaBJIeHk! B IPOTHBONOIOKHEIS CTOPOHEL, TO Cos 180° = —1, 1
A < 0. Januas curyamus peaJmayeTca JIJIA CHJI COIPOTUBICHHS,

Tpenna ¥ T.1. Ecan xe F u § & nepriennuKyIapHbl, ¢os 90° = 0,
A=0.
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Mousnocmy onpenensier cropocrs CoBepuIeHust paboTer 4
¥ BHIHC/IZEICA KAK OTHOMERH® paborti A ko BpemeHn 1,
B TeUEHNE KOTOPOro 514 pabora Gria COBEpIIeHa:

=4
N=2.

Emmmua mommocra nastinaercs 6ammonm (Br); [N] = 1 Br =
=1 Tx/e. .
Ecnn apoexums cunzr F, na HaNPaBTICHAE NEPEMEIICHISA 110-
CTOAHHA, TO NPY mpAMOJMHeNHOM mpmxenmy A — F, - 3, Torma
8
N = F,?. pu HEDABEOMEDHOM JIBYDKCHMM % = Uep — CPEOHAA
CKOPOCTD nBipKenus ¥ N = F,vc,; npn DPaBHOMEDHOM ABIDKCHUM
‘tz =vulN=F, .y \
Koaduyuenm noresnozo deticmeus (KITIT) noxaswmaer, xa-
Kyl0 JIO70 COCIAB/IAET NOJIe3nasn paboTa oT Beelt CoBepIeHHOM
(sarpauennott). KIIIT panen BBIDAKEHHOMY B IPOLIGHTAX OTHO-
LIeHyIO nostesnolt pabotet (Ayn) ko Beelt copepmenmoi (A,):

n= %2-100%.
3

Pusuveckan BeJIMYMKHA, paBHAA NOJIOBUHE TIPOU3BENEHNA Mac~
Cbl Te€Ja Ha KBaJpaT €ro CKOPOCTHM, HA3BIBAGTCS Kunemuneckol

anepzuct Tena Ey = %L Tlycts na Teso Maccoli m mefictyer

nocroARHas cuia F u TIPE STOM HANDPABMIEHNE CHJILL H BEKTOPa
epemelenus § copnanaior. B stom ciryuae PaboTy CUITBL MOXHO
ompenesmth kax A = F . s Mogyns cuner mo BTOPOMY BaK0-
1y Hetorona pasen F' = ma, a moaysn TIEPeMeImEH s P’ pas-
HOYCKOpEHHOM NPAMONUHENHOM NBIDKenu# CBA3AKE C MOAYIAMK
HadanLuolt ¥y # KoHewHOR U CKOPOCTH W YCKODEHHA & BBEIpaiKe-

2 _ .2
HEeM § = L%vl- (cm, ¢, 10). Ozcroma maa paborsr Hosy3aeM
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A=F‘§ =V%_T§L =EK2—EK1'
Ecnm palora cussl no Jiobok 3aMKHYTOR TpPaexTOpuH
PABHa 1yJII0, CUJIy HARHIBAIOT nomenyuasvrot, Pabora
FIOTeHIMANRHEIX CUJT HE SABUCHT OT TPAKTODHI, 2 Ompe-
densgerca TOJIBKO Ha4AJILHBIM ¥ KOHEYHBIM NOJIOKEHHEM TeJja.
STHYHY, paBnyo paboTe, KOTOPYIO [NOJIKHA COBEPIIMTS NOTEH-
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UMAJLHAS CHJI8, YTOOBI MEPEMECTHTID LD w8 HERa e =t
TO [OJIONKEHUS B HYAes0€, HA3BIBAIOT nomenyuaastiol anepeuet
Tenia (OTHOCHTEJILHO BTOTO HyJIEBOTO noJioxkeHust). Beibop HyJse-
BOFO TOJIOIKEHNS TPOR3BOJIEH X ONPEAIIACTCA COOBpAKEHAAMU
ynobcTBa PACCMOTPEHHA. BrigenmioT MOTEHIUATBHBE SHEPIUN
a7 Teia, B3aMMOnEHACTBYyIOmEro ¢ Bemyell 1 HAXOOAMErocd Ha
BEIcOTE B HAM, €€ IMOBEPXHOCTHIO, E. = mgh (uynesoe mosoxe-
Hie — [OBEPXHOCTE 3eMJIn), & AJid Tesla, Ha KOTOPoe neficTByeT

. 2
NpYRUHA KECTKOCTH K, PACTAHYTYIO HA BEJIMIHHY Z, ES= k%

(myzeBoe nosiCXKeNRE — TOYKE, FIC & = 0). PaGora noreHuyasib-
HBIX CHJT DABHS H3MEHEHHNI0 NOTEHTHATBHOM SHEPRIM CO SHAKOM
vaayc: A= —(Eqz — En1)-

CymMy KUHETHYECKOH # TOTEHNMAIbHON SHeprull Tesra
HASBIBAIOT ero noaod mezanudeckol anepeuell. Ecmm
cucTema Ted KOHcepsarusHa (T.e. Ha mee JelicTBy-
OT JIAIIE HE 33BUCSAMME OT BPEMEHH NOTEHIUAILELIS CHJIBI), TO
1UTH_HEe CIPaBEJINE 3aK0H COTPGHEHUA METAHUMECKOT dMepaumL:
TpH JHOBBIX NPOIECCaX, TPOUCKONANIX B TaKol cucTeMe Tel, ee
OJIHAT MEXAHWHECKAS SHEPTHA QCTACTCA HEM3MEHHON.

Pabora HENOTCHIEAIGHEIX CUJE 3ABHCHT OT HPOMASHHOFO 1Iy-
¥ — 5TO cuThI TPEHHs K conporupenns. Ecou B cacreme nelt-
crByer xors Gbl OfiHa Takad CHId, TO HOJTHBIH 3a1aC MEXaHu4e-
CKOff SHEPr¥H M3MEHSETCA ¥ H3MEHEHHE SHEPruH PasHo paBore

mporus 570l cuiibl: ABnonnmex = Ey — Ei = Aconp-
.





