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BOITPOCHI K IIAPAT'PA®AM

OCHOBBI KHHEMATHKH

I'nasa 1. IIpocTpancTBO, Bpemsi, IBHKEHUE

§ 1. IIpocTpancTBO M BpeMs

1. Bpemsi ¥ IPOCTPAHCTBO — 3TO (POPMBI CYLIECTBOBAHUS MAaTEPUHL.

2. CBolicTBaMHU TPOCTPAHCTBA SBISIOTCS HENPEPBHIBHOCTH, TpPEXMEp-
HOCTb, €BKIIMJJHOCTb.

3. CBolicTBaMU BPEMEHU SIBJISIOTCS] OJHOMEPHOCTH, HEIIPEPBIBHOCTD.

4. K meramupy oTHOCSTCS ) — CKOIUICHUS TAIAKTUK; K MAaKPOMUPY OT-
HOCSITCSL B) — aBTOMOOMIIH, JI) — pPaKeThl, €) — 3eMHOH IIap; K MUKPOMHPY
OTHOCSTCSI @) — AaTOMBI, T) — 3JIEKTPOHBI.

§ 2. Cucrema orcuera

1. Tenmom oTcuera Ha3bIBaeTCS TBEPAOE TENO, OTHOCHUTENHEHO KOTOPOTO
ornpeJenseTcs NoJI0KEeHUe JPyTrux Tedl.

2. Ilyctp uenoBek enet B aBToMOOMIe. OH JBIKETCSI OTHOCHTEIBHO JI0-
poru (T.e. €ro MOJIOKEHHE OTHOCHTENIBHO JIOPOTH MEHSETCS), HO TIOKOUTCS
OTHOCHTENTLHO KPEecia MaIlluHEI.

3. [TonoxeHue Tena B BHIOPAHHOW CUCTEME OTCYETA OMPEACISAETC KOOp-
JMHATAaMH ¥ BPEMEHEM.

4. CucreMo#l 0TCUETa Ha3bIBAIOT CUCTEMY KOOPAMHAT, CBSI3aHHYIO C Te-
JIOM OTCYEeTa, ¥ HETIOJBIDKHBIE OTHOCHTENBHO HEro 4achl. Yacsl HeoOXoau-
MBI 1JIA OIIMCAaHUA (1)I/I3I/I'{CCKI/IX ﬂBﬂCHI/Iﬁ, TIOCKOJIBKY BC€ OHH IIPOUCXOIAT HE
TOJBKO B IPOCTPAHCTBE, HO ¥ BO BPEMEHH.

5. Jns BbIOOpa CUCTEMBI OTCUETa HEOOXOAMMO BBIOpATh TENO OTCUETA,
CBSI3aTh C HUM CUCTEMY KOOPJHMHAT M yKa3aTh HAYaJbHBIH MOMEHT BPEMEHH.

§ 3. Mexanunueckoe IBHKeHUE

1. MexaHU4YecKUM JBUKEHHEM Ha3bIBACTCS MPOLIECC MU3MEHEHMsI IO0JIO-
JKEHUS TeJla OTHOCUTENBHO TeJla OTCUeTa C TEYCHHEM BPEMEHH.

2. OTHOCHTEIBHOCTh MEXaHUYECKOTO ABIIKCHUS 3aKII0YACTCSA B TOM, YTO
B Pa3HBIX CHCTEMaX OTCYETa JIBH)KCHHE Tela MOXET ObITh pa3In4HbIM. Tak-
)K€ Hellb3s TOBOPHTH, YTO TEJIO JBIIKETCS, HE YKa3aB cucremy otcuera. C
JIPyTOii CTOPOHBI, OTHOCUTEIFHOE ABIDKEHUE TEN, KOIUYECTBO KOTOPHIX HE
MEHee NIBYX, SIBJISIETCS aOCONIIOTHBIM, T.€. HE 3aBHCHUT OT BBIOOpA CHUCTEMBI
OTCYETA.
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3. IInoT, NIBIBYIIUiT IO peKe, IBUKETCSI OTHOCUTEIBHO OEpPEeroB M MOKO-
UTCS. OTHOCUTEIILHO BOBI.

4. Inst TOro, 4T00bI OTBETUTH HA 3TOT BOIPOC, HEOOXOANMO YKa3aTh TEJIO
orcuera. Hanpumep, cTosIIMii Ha OCTAHOBKE YEJIOBEK JIBUXKETCS B CHCTEME
KOOPAMHAT, CBS3aHHOH C aBTOOYCOM.

§ 4. MaTepuanpHasi TOUKa

1. MarepuanbHON TOYKOH Ha3bIBaeTCS MOJEIBLHOE TEJO, pa3MepaMu Ko-
TOPOTO B IAaHHBIX YCIOBHSAX MOKHO IIPEHEOPEUb.

2. MarepuajbHBIX TOYEK HE CYIIECTBYET, 3TO pu3ndeckas abCcTpakius.

3. lllapux quameTpom 1 cM MOXKHO CUHTATh MaTEepHUAIBHON TOYKOH, €CIi
XapakTepHbIE pa3Mepbl B JaHHOW 3aJaue 3HAYUTeNIbHO Oosblie 1 ¢cM U Hellb-
351 B IPOTHBHOM CITydae.

4. Hcnonp30BaHUWE MOJEJEH IMO3BOJSET YHPOCTHTH 3a1adyy M B TO XKe
BpeMsI C IOCTaTOYHON TOYHOCTBIO ONUCATh JBIKEHUE PEAIbHBIX Tell.

§ 5. OcHoBHas1 3a1a4a MeXaHUKH

1. OcHOBHas 331242 MEXaHUKH COCTOUT B OIPEJENICHUH KOOPAWHAT Tela
B JIF000W MOMEHT BpEMEHH. DTy 3a/lauy pelaeT KJIacCHUecKasi MeXaHUKa.

2. B kBaHTOBOI1 MeXaHWKE, B OTJIMYMH OT KJIACCHYECKOH, TeIo He o0a-
JTaeT OAHO3HAYHBIMU KOOPAWHATAMH.

3. CymiecTByeT KOOPAMHATHBIA U BEKTOPHBIN CIIOCOOBI OIpeeNICHHs 10-
JIO>KEHUS YaCTHII.

4. Pagnyc-BeKTOp TOYKH 3TO BEKTOp, MPOBEACHHBII U3 Hayalla CUCTEMBI
KOOPJMHAT B JJAHHYIO TOUKY; 7'y = X; 7y, = V3 12 = Z.

5. ¥ — pamuyc-BeKTOp; ¥y — HPOEKIHS pairuyc-BeKTopa Ha och Ox; 7—
MOIyJb (JUIMHA) PaanyC-BEKTOPA; #, MOXKET PAaBHATHCS 2 M WX —3 M, a r
MOJKET PaBHATHCS TOJIBKO 2 M, IIOCKOJIBKY JUIMHA Beera Oosbie 1nbo paBHA
HYJIIO.

§ 6. TpaexkTopus, MyTh U NepeMelIeHHE

1. Tpaekropust — 3TO JMHHUSA, BIOIb KOTOPOW JIBUTAIOCH TEJO B JAHHOU
cucreme orcyera. [lyrb — quuHa Tpaekropuu. IlepemenieHue — BEKTOD,
TIPOBE/ICHHBII U3 HAUYaIbHOW TOYKH JBM)KCHHS Tejla B KOHEYHYIO TOUKY.

2. IlonsATHA TPAaeKTOPUM Ul MUKPOYACTHUI] HE CYIIECTBYET, MOCKOJIbKY
OHHU MOJUUHSIOTCSA 3aKOHAM KBaHTOBOM MEXaHMKHM U HE O0JIaaloT orpese-
JICHHBIMH KOOPAMHATaMH, HEOOXOOMMBIMH IJISl ONpENETCHHUs TPAacKTOPHU
JIBUDKEHUS.

3. Ecnu BEIOpaTh cUcTEMy OTCUETa, CBSI3aHHYIO C JBIDKYIIUMCSI aBTOOY-
COM, TO eIyIIHi B HEM MAaCCaKUP HAXOJUTCS B IIOKOE U, COOTBETCTBEHHO, HE
cosepuiaeT nepemenieHus. OAHAKO OTHOCHUTENbHO 3€MJIM IMAcCaXHup JBU-
JKEeTCs [0 TPACKTOPUH JABHKEHHUS aBTOOYCa, IepeMeIaeTcs OT TOUKH 110cal-
KU 10 TOYKU BBICAIKH U T.A. [IyTh maccaxkupa OTHOCHUTENBHO aBTOOYycCa pa-
BEH HYJIIO, @ OTHOCUTENILHO 3eMIIM — IYTH aBToOYycCa.



4. CxaJsipHBIMH Ha3bIBAalOT BEJIMYMHBI, HE MMEIOIINE HalpaBleHUs, Ha-
MpUMep: Macca, BpeMs, PacCTOsIHUE. DTUM CKAJSIPHbIC BETMYMHBI OTIHYA-
I0TCS OT BEKTOPHBIX, KOTOPBIE MMEIOT HampasieHue. Hax Bekropamu u cka-
JSIpaMU OTIpeJieNIeHbl CXOJHbIE OTepalny (CI0XKEHHE, YMHOXKEHHUE ).

5. Monynp mepeMenieHus COBIagaeT ¢ MPOUICHHBIM MyTEM B TOM CITy-
Yae, eCIIM TPACKTOPHUS JBIDKCHUSI €CTh MPsAMasi HIIH TEIO BOOOIE MOKOUTCH.
B ocTanpHBIX Cllydasx OHM HE COBIAIAIOT.

6. OueHp MaJible epeMenenns 00o3HavaroTes A7

7. JIns pemieHUs OCHOBHOM 3aJjadyll MEXaHUKH HE0OXOIUMO 3HATh pajiu-
YC-BEKTOp TeJla U CKOPOCTh B MOMEHT Havaa JBYKSHHSI.

§ 7. Cxopoctb

1. MrHOBEHHOM CKOPOCTBIO Ha3bIBAETCS BENMYMHA, paBHas: v = Ar/Af,

rae A¥ — u3MeHeHHe PajinyC-BEeKTOpa 38 Majoe Bpems At.

2. MrHoBeHHas CKOpPOCTb HallpaB€HA II0 KAacaTelbHOH K TPAaeKTOPHU
JBUKCHUS.

3. B cucreme CU — 1 m/c.

4. I'paduyeckuil METOA ONpENeNICHUs! MPOCKIUH MEePEMELICHHs 3aKIIIo-
9aeTCsl B OTPENENICHHH IUIOMAIH MO TpadUKOM MPOEKIMH CKOPOCTH. OTa
IUIONIab KOJMYECTBEHHO PABHA MIPOCKIIUH IIEPEMELICHUS.

5. 3HaHME 3TOH CKOPOCTU B Pa3Hble MOMEHTbl BPEMEHH I103BOJIET Y3-
HATh NE€PEMELICHHE TeNa B TH MOMEHTHIL.

6. 18 xm/u =5 m/c; 36 km/u = 10 m/c; 54 xm/u = 15 m/c;72 xkm/a =20 m/c.

§ 8. Yckopenue

1. YckopeHueM Ha3blBaeTCs BEKTOpHas (u3MyuecKas BEeIMUYMHA, pPaBHas

_ v -
a= A_ , Te AV — U3MEeHEeHHe CKOpPOCTH 3a Af.
t

2. Moaynb yCKOpeHHs IOKa3bIBaeT OBICTPOTY U3MEHEHUSI CKOPOCTH.

3. B cucreme CH— 1 m/c’.

4. Ilpu mpsAMONUHEHHOM JBMXEHHU: €CIU TENO PAasTOHSETCs, TO BEKTOP
YCKOpPEHHUSI COHAIPABIIEH ¢ BEKTOPOM CKOPOCTH; €CIIM TOPMO3UT — IPOTH-
BOIOJIOKHO HampasieH. IIpy KpUBOIMHENHOM JBMIKEHMU: €CIH CKOPOCTb
Tella BO3PACTAET, TO BEKTOP YCKOPEHHUS COCTABIIAET OCTPBIH YroJl C BEKTOPOM
CKOPOCTH; €CIIH CKOPOCTh YOBIBAET — TYIOH yrol.

5. 3Has ycKOpeHHUe, MOXKHO HalTH CKOPOCTb U IIEpEMELEHUE Tella, HE0O-
XOZMMOE IJIsl pellieHHs] OCHOBHOM 3ajaul MEXaHUKHU.

§ 9. PaBHOyCKOpEHHOE 1 PABHOMEPHOE /IBUKEHHE

1. PaBHOYCKOPEHHBIM HA3bIBAIOT JBIIKCHHE C IMOCTOSHHBIM YCKOPECHHEM.
TIpuMepom Takoro ABMIKEHHUS SBJISETCS Jr000€ Majaroliee Teio.

2. Bce Tena BOJIM3M MOBEPXHOCTH 3eMJIH TAAI0T ¢ YCKOPSHUEM CBOOOI-
HOro najeHus g = 9,81 m/c’,
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3. Pemennie 0CHOBHOM 3a/aud MEXaHWUKH ISl PaBHOYCKOPEHHOTO IBU-
ar’
JKEHUsL UMEET BUL: F = 1y +V ot +T, Ie d — YCKOPEHHE; V,— Hayallb-

Hasi CKOPOCTh; 170 — Ha4daJIbHBIC IIOJIOXKCHHUC.

4. JIns sTOro Hajo 3HaTh HadyalbHbIC KOOPAMUHATHI, CKOPOCTh TENla U €ro
YCKOpEHHUE.

5. I'paduk ckopoCTH PaBHOMEPHOM ABMKEHHU SIBIISETCS NPSIMOM, mapai-
nenbHOU ocu Of, IpY PaBHOYCKOPEHHOM [BMXKEHUM — IMPSIMOM, He Iapa-
nenbHOM ocu Of.

6. ns onpeneneHuss KOOPAUHATHL Tela IPHU €ro PaBHOMEPHOM IPSIMO-
JIVHEHHOM IBI)KEHHH HEOOXOAMMO 3HATh €T0 HadalbHble KOOPAMHATHI M
CKOPOCTb.

§ 10. PapHOMepHOe 1BUKEHHE N0 OKPYKHOCTH

1. IIpu paBHOMEPHOM JBHKEHHH T€Na 110 OKPYKHOCTH €0 CKOPOCTh OC-
TAeTCsl HEM3MEHHOM M0 MOJYJIIO, OJHAKO IIOCTOSIHHO MEHSETCS 110 HaIpaB-
nexnto. CKOpOCTh HalpaBlieHa 0 KacaTeNIbHOW K TPAeKTOPHH.

2. lleHTpOCTpEMUTENBHOE YCKOPEHUE HAIIPABIECHO 10 PAAUyCy K LEHTPY
OKPY’KHOCTH, 110 KOTOPOH JBHMKETCA Telo0. Ero Moayiab MOKHO BBIYHCIHMTh
o dopmyse: a, = v'/R, rae v — CKOpPOCTh Tema, R — paamyc OKpYKHOCTH,
10 KOTOPOH JBMIKETCS TEIIO.

3. Ilepuon obpalieHust — 3TO BpeMsl COBEPIIEHHS TEJIOM OZHOI0 000po-
Ta. Yacrota oOparmeHust — 3TO BEIWYMHA, paBHAs KOIMIECTBY 00OPOTOB B
enuHuny BpeMeHu. YacTtora v u nepuon 7' cBs3aHbl MEXKIy COOOH cleryro-
UMM COOTHOWEeHusMHA: 7= 1/vum v = 1/T.

4. Tlepuon oOpallieHus CBSI3aH CO CKOPOCTBIO JBIDKEHUS CIETYIOIIUM
cooTHomeHueM v = 2nR/T, rae R — paanyc OKpYXKHOCTH, [0 KOTOPOH JBU-
JKETCs TeJO0, V — CKOPOCTb, 7 — MEPHUOA.

I'napa 2. [IpyHIMIIBI CHMMETPHH

§ 11. IIpuHIUN NPOCTPAHCTBEHHO-BPEMEHHOH CHMMETPHH

1. ITon cummerpuel pU3MUECKHX 3aKOHOB CIIETyeT MOHUMATh, 4TO QOp-
Ma 9THX 3aKOHOB HE MEHSETCsl B pe3yJIbTaTe HEKOTOPOH onepanum.

2. IlpeoOpa3oBaHUAMU CUMMETPUHU HA3bIBAIOT T€ OIEpalMH, KOTOPhIC HE
MEeHSIOT (POpMBI (PU3MIECKUX 3aKOHOB. K TakwM oreparusM OTHOCSTCSA: T1a-
PpaJuIeNIbHBIA IEPEHOC U TIOBOPOT B IIPOCTPAHCTBE, a TAKXKE BPEMEHHOM C/IBUT.

3. PaccMoTpuM MareMaTH4YeCKUH MasTHUK (HEOONbIIOE TEJNO Ha JUIMH-
HOH nerkoit HuTH). OTBEIEM €ro Ha HEKOTOPbIH yroi u oTmyctuM. M3mepum
HEepHOJ U aMIUIUTyAy KonebaHui. IlepeHeceM MasTHUK B APYroe MECTO WU
noBepHeM ero. Ilepuon n aMmiuuTy a2 He U3MEHATCS.. DTUM OIBITOM MBI IO-
Ka3aJM, YTO 3aKOHBI (DM3MKH HE MEHSIOTCA IPH MapallIeIbHOM IIepeHOCEe U
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MIOBOPOTE B NMPOCTpaHCTBE. ECIy jke 3TOT MasTHUK MPHUBECTH B KosieOaTenb-
HOE JIBUJKEHUE B HEKOTODPbIX MOMEHT BPEMEHH, 3aT€M OCTaHOBUTb, ITOJIOXK-
JaTh M CHOBA IIPUBECTH €r0 B KoyeOaTeNbHOE IBIKEHUE, TO IEPHOI U aM-
IINTYAA He u3MeHATcs. OTCI0[a MOXKHO 3aKIIOUUTh, YTO 3aKOHBI (PU3UKU HE
MEHSIOTCS TIPU BpeMeHHOM casure. CHMMeTpusl 110 OTHOLICHHUIO K Iapai-
JIeIbHOMY NEPEHOCY — 3TO OAHOPOAHOCTb IPOCTPAHCTBA, 10 OTHOIIEHUIO K
IIOBOPOTY B MPOCTPAHCTBE — M30TPOIMHOCTH NPOCTPAHCTBA, IO OTHOIICHHIO
K BPEMEHHOMY CIBUI'Y — OJHOPOJHOCTb BPEMEHHU.

4. B nHepumanbHBIX CHCTEMaxX OTCYETa MPOCTPAHCTBO OIHOPOAHO U M30-
TPOIHO, BPEMS OHOPOJHO.

5. DTO yTBepKAeHHE HE MPOTUBOPEYUT OAHOPOIHOCTH HPOCTPAHCTBA,
T K. TOYKH Y IIOAHOXKbsL DIILOpYCa U Ha €ro BEPIIMHE HE SKBUBAJICHTHBI U3-32
HAJIMYHS TPABUTALIMOHHOTO OIS 3EMITH.

6. Kak u B Bompoce 5, Mbl UM€eM €10 ¢ IPaBUTAllMOHHBIM IOJIEM 3eM-
JIM, KOTOPOE M CO3aeT aHU30TPOIIHIO IPOCTPAHCTBA.

7. BO3MOXKHOCTb HUCIOJIB30BaHMs 3aKOHOB, OTKPBITHIX B IPOLLIOM, CBS-
3aHa C TeM, YTO 3aKOHBI (DM3HKH CHMMETPHUYHBI OTHOCHTEIFHO BPEMEHHOTO
C/IBUTA, T.€. C OAHOPOAHOCTBIO BPEMEHH.

8. BO3MOXHOCTb HCIIOJIB30BAHHS 3aKOHOB, OTKPBITHIX B APYTUX CTpaHaXx,
CBsI3aHA C TEM, YTO 3aKOHBI ()M3UKH CHMMETPUYHBI OTHOCHTEJIFHO Mapal-
JIETBHOTO TepeHoca, T.€. C OJHOPOAHOCTHIO IPOCTPAHCTBA.

9. DKcnepUMeHTaIbHbIE YCTAHOBKU B PA3IMUHbIX JIa00OpaTOpHUIX HE 00s-
3aTeJIbHO OPHEHTUPOBAThH OJJMHAKOBEIM 00Pa30M M3-3a TOTO, YTO 3aKOHBI (H-
3UKH CUMMETPHYHBI OTHOCHUTEIBHO IIOBOPOTA B IPOCTPAHCTBE, T.€. U3-3a
M30TPOITHOCTH NMPOCTPAHCTBA.

10. MuepumanbHBIMI Ha3bIBAIOT TaKHE CHUCTEMBI OTCU€Ta, KOTOPHIE IIO-
KOSITCS. TMO0 JBUXKYTCS PABHOMEPHO U MPSIMOJIMHEHHO OTHOCUTENBHO Jaje-
KHX 3BE3I.

11. Cucrema otcuera, cBsi3aHHAs1 ¢ 3eMield, MOXKET CUATATHCS MHEPIH-
aNBHOMU, T K. 3QEeKThI, CBI3aHHBIC C BPALICHUEM 3eMJIM BOKPYI CBOEH OCH,
JBixenueM 3emiau Bokpyr ConHIa U T.J. Majbl.

§ 12. IIpuHUUN OTHOCHTEIBHOCTH

1. 3akoHBl (U3MKM BO BCEX MHEPLUHUAIBHBIX CHCTEMaxX OTCYETAa MMEIOT
OJIUH BH]I.

2. IlpuHIMI OTHOCUTENHFHOCTH MOXKHO IOATBEPINTH CIECAYIOIIUM OIIbI-
ToM. OTIYCTHM TeJO, HAXOASIIEecs CHaJaua B IOKOSIIEMCs, a 3aTeM B paB-
HOMEPHO U MPSIMOJIMHEHHO ABIKymeMcs noesae. [Ipu stom B 00oux ciyda-
X Teno OyJeT majaTh 10 BEPTUKAIN B COOTBETCTBYIOIIEH CUCTEME OTCYETA.

3. O6 HM30TPOITHOCTH MPOCTPAHCTBA B ONbBITE [ aynies CBUICTENbCTBYIOT
crnenyromye GaxTel: pplObl OynyT IuiaBaTh Oe3pa3iIMyHO BO BCEX Harpaslie-
HUSX, MEJIKHE )KUBOTHBIC JIETAaTh BO BCEX HAIIPABICHUAX H T.1.

4. HaBepHoe, Kbl 4eJI0BEK MCIBITHIBAI Takue olrymeHus. OHU BO3-
HHUKAIOT H3-32 TOTO, YTO B MHEPLHUAIBHONW CHCTEME OTCUeTa BCE 3aKOHBI (H-
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3UKM HE MEHSIOTCA. B 3aKkphITON KaloTe 3TH OLIYLIEHUS yCHWJIMBAIOTCH, T.K.
YeJIOBEK HE BUAMUT OKPYIKAIOIIEr0 MUpA.

5. Tanuuelt pekoMeH1yeT IPOBOAUTH ONBITHI MO MalyOoH, T.K. TaM Ye-
JIOBEK HE BUJIUT OKPY>KAIOLIEr0 MUpa.

§ 13. IIpeodpazoBanus I'anuies

1. ®usnueckuil cMbBICT TpeoOpa3zoBaHuii ['amuiies COCTOMT B TOM, YTO
OHU CBSI3bIBAIOT IPOCTPAHCTBEHHbIE KOOPIUHATHI U BPEMs B OJHOM CHCTEME
OTCueTa ¢ KOOpJUHATaMU M BpeMeHeM B apyroil. IIpeobpa3oBanus ["anunes
CNPaBEATIMBLI [IPU CKOPOCTSIX MHOI'O MEHBIIMX CKOPOCTU CBETa B BaKyyMe,
npuMepHo paBHoit 300000 km/c.

2. IlpuHIun aOCOMIOTHOCTH BPEMEHH COCTOHUT B TOM, YTO BO BCEX CHCTE-
Max OTCYeTa IMPOMEKYTKH BPEMEHH MEXKIY HEKOTOPBIMH COOBITHSAMH OIH-
HakoBbl. DakTOM, MOATBEPXKJAIOIIUM 3TOT IPUHLUI, MOXKET OBITh TAKOH —
U3MEPEHUS BPEMEHU B IBMXKYLIEMCS] aBTOMOOUIIE OJUHAKOBBI C U3MEPEHUSI-
MU, IPOBEICHHBIMU YEI0BEKOM IOKOAIIEMCS OTHOCUTEIBHO 3EMIIH.

3. IIpuHImn aGCOMOTHOCTU BPEMEHH BBIIOIHACTCS IPH CKOPOCTSIX, MHOTO
MEHBIINX CKOPOCTH cBeTa. [Ipu 60IBIINX CKOPOCTIX BpeMsl 3aMeIIIsIeTCsI.

4. "3 mpuHOnna abCOMOTHOCTH BPEMEHH CIIEAYET, YTO B JABYX WHEPLU-
anpHBIX cucteMax otcueta At = Af'. Ilycte cucrema K’ ABMKETCS CO CKOPO-

y 3 CTBhIO V OTHOCHUTENIBHO cuCTEeMBI K.
U3 puc.1 crenyer, uto Ax = Ax' +
VAY = AX" + VAt. Ananoruuno Ay
=AY+ VAt, Az = Az' + VAt. Torna

AL = B 0o0lIeM cirydae npeoOpa3oBaHUs
—— X lanunes l'lpl/lMyT—Bl/lZlZ
V’ X AF = AF' + VAL,
z 2 Pue. 1. At = At

5. Ilycts B HyJeBOM MOMEHT BPEMEHM ABIIKYILAsCs cucTeMa K’ Haxomu-
Jach B Ha4aJle KOOPAUHAT CUCTeMbI K (3TOro Beeria MOXKHO JOOUTHCS, IPOU3-
BeJlsl NapajIeNbHbIA IepeHoC Hayalla KoopauHaT cucteMsl K). 113 npuxnumna
abcomotHOCTH BpeMeHH At = Af'. YuuteBasg At=t—0=1t, At =¢ - 0=1". Or-
crofa cienyeT ¢ = ¢'. B ciydae oueHb OBICTPOTO ABMIKEHHS CHCTEMBI OTCUETa
(opsimKa CKOPOCTH CBETA) 3TO HE BBIMOIHACTCS, TIOCKOJIBKY B 3TOM CITydae He
BBIIIOJTHACTCS IPUHIUI a0COMIOTHOCTH BPEMEHHU.

6. ITycTh BBITIOTHEHBI YCTIOBHSI, TPUBEIEHHBIEC B BOTIPOCE 5.

At=1tB)—t(A)> 0. At =1¢(B) — ' (4). YuursiBas, uto At = Af', mOIy4nM:
{(B)—1(A4)>0,T.e. {'(B)>1(A).

7. 3anuiemM npeodpazopanue Ianunes A1 KOOPAUHATSHI X:

Ax = Ax" + VAt. T x. coObITHSI OTHOBpEMEHHBI, To Af = 0, T.e. Ax = Ax'.
AHAJOTMYHO MBI MOKEM JI0Ka3aTh Ay = Ay'; Az= Az’ wnu A7 =Ar'.

8. Takylo cucteMy MOXHO BBIOpaThb, €CIIU CBA3aTh CUCTEMY OTCYETa C
MaJIbYUKOM.



9. Kitaccuueckuii 3aK0H CIOXKEHHsSI CKopocTeil: v = v/ + V', 1tme v —
CKOPOCTD Tejla B MOKOSIIEHCS CUCTEME OTCYETa, V' — CKOPOCTh TeNa B CHUC-

TeMe, IBHXKYILEHCS CO CKOPOCTBIO V. JlaHHBINM 3aKOH Ha3bIBACTCS KIIACCHUC-
CKHUM, T K. OH CIIPABEUIUB IIPU CKOPOCTSIX, MHOTO MEHBIIIHX CKOPOCTH CBETA.
10. BennurHbl Ha3bIBAIOTCS HHBAPUAHTHBIMU, €CJIM OHU HE MEHSIOT CBO-
€ro 3HaYCHUS TPH MEPEXO0/Ie OT OHON CUCTEMBI OTCUETA K APYTOM.
11. Ilpu nepexone OT OJHON MHEPLMAIBHON CHCTEMBI OTCUETA YCKOpE-
HME d He MeHsieTcs. JIoKaxeM 3To.

VoV g o ViV VoV =0 V) vy
b

At At At At

a= = d.

OCHOBBI JUHAMHUKH

TI'naea 3. 3aKoHBI JUHAMUKH

§ 14. IlIpuHIMI NPUYMHHOCTH

1. T'oBopsIT, 9TO COCTOSTHHE CHCTEMBI MU3BECTHO, €CITU BCSI HEOOXOAMMAs
rHpOpMAaLUs IS oNpeeIeH s OyIyIero CUCTeMbl U3BECTHA.

2. CocTosiHME CHUCTEMBI B KJIACCHUECKONW MEXaHUKE OINpPEIEIseTCs 0JIO0-
KEHWAMH 7|, 7, I3,... H CKOPOCTBIO V|, Vy, V3, ... Y4CTHI] CHCTCMBI.

3. OcHOBHAas 3aJla4ya MEXaHUKH JUISI CUCTEMbI YaCTHI[ COCTOUT B HAXO0X-
JICHUH TIOJIOXKEHHUSI JTF000M U3 YacTHIL B JIFOOOH MOMEHT BPEMEHH.

4. IIpyHIMO IPUYUHHOCTU COCTOUT B TOM, YTO COBOKYITHOCTbH ITOJIOXKE-
HUHM U CKOPOCTEH 4acTUI] CUCTEMBbl B Ha4aJbHbII MOMEHT BPEMEHH OIIpe/e-
JISIeT ABMXKEHUE CUCTEMBI B OyAyIIeM.

§ 15. IlonsiTus 0 cuiie u Macce

1. B3aumopeiicTBieM Ha3bIBAIOT BIMSHUE Tell JIMOO YacTUI] HA ABIKCHHE
JIpyr apyra. CTOIKHOBEHUE OMIIbSIPIHBIX IAPOB U MPUTSDKEHUE 3THX IIApOB
K 3emiie eCTh IPUMEPHI B3aUMOACHCTBUM.

2. IlpuynHON YCKOpEHHsI HEKOTOpPOTO Tella SIBISIETCS B3aUMOJIEHCTBHE
3TOrO TeJa C IPYTUMH TelaMHu.

3. BzaumogeiictBue Ten xapakrtepusyer cuia. Cuja — 3TO BEKTOpHas
BEJIMYUHA, 3aBUCAILAs TOJIIBKO OT CKOPOCTHU U MOJIOKEHHS Tella; 4eM OoJbliie
cHIIa, IecTBYIOIast Ha TeJlo, TeM OoJIblile U yCKOpeHUe, UM IIprodpeTaeMoe;
HaIpaBJIEHHE YCKOPEHHsI COBNAAET C HAIIPaBJIEHHEM CHJIBL.

4. Maccoii Tena Ha3bpIBa€TCSl OTHOIICHHE MOAYJIEH YCKOPEHHUS STATOHHO-
r0 Tela K YCKOPEHHUIO HAIeTo Tella, KOTOpBIE MPHOOPENH TENO U 3TAIOH B
pe3yJbTaTe B3aUMOAEWUCTBHS;, Macca H3MepseTcsd B €AWHHUIIAX MacChl 3Ta-
noHHoro teina — B CH 310 kusorpamm (Kr).
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5. Macca Tena — BeJIMYMHA HWHBapuaHTHas, T.€. OHa HC 3aBUCHUT OT CKO-
POCTH U ITOJIOKCHUSA TCIIaA.

§ 16. 3akonbl HbloTOHA

1. ITepBsrit 3akoH HEI0TOHA COCTOWUT B TOM, YTO M30JIMPOBAHHOE TEJO CO-
XpaHseT COCTOSIHUE ITOKOSI MM PAaBHOMEPHOTO MPSIMOJIMHEHHOTO JIBUKEHUSI.
JIBI>KeHNe M30JIMPOBAHHOTO TEJla HA3bIBAIOT JBIDKEHHEM Mo uHepuuu. OTt-
CI0/1a IepBbId 3aKOH HhIOTOHA HA3BIBAIOT 3aKOHOM MHEPIIHH.

2. B omnunune ot I'anunes u HploToHa ApHCTOTENb OTpHULIAT BO3MOXK-
HOCTb COXPaHEHUs CKOPOCTH Y M30JIMPOBAaHHOTO Tena. OH cumTall, YTo Takoe
TEJI0 MOJKET JIMIIb TIOKOUTHCS, a A ABMDKEHHUS Jake ¢ IOCTOSHHOM CKOpO-
CTBIO0 HEOOXOMMO TPUKJIA/IBIBATH CHITY.

3. IlpeamonoxuM, YTO W3OJIMPOBAHHOE TEJNO IBIDKETCS C HEHYJIEBBIM
yckoperreM d . COrjacHO NPHHIIUITY MPUYMHHOCTH, d 3aBUCHT OT CKOPO-
CTH Tellda V U €ro MOJIOKEHUS 7 , T.e. B PA3HBIX TOYKAX U MPH Pa3IUYHBIX
CKOPOCTSIX YCKOPCHHE d pa3iudHO. A 3TO MPOTHBOPCYHT MPUHIHMIAM
OJTHOPOAHOCTH M M30TPOIHOCTH MPOCTPAHCTBA. TakuM 00pa3oM, MBI HMeeM
a =0, a, 3HAYNT, NEePBbIi 3aKOH HBIOTOHA €CTh CIIEACTBHE CHMMETPHH MIPO-
CTPAHCTBA.

4. Bropoii 3akoH HpioTOHa COCTOMT B TOM, YTO NpHU ACHCTBUU HA TEJIO

cunbl F' OHO IpHOOPETaeT YCKOPEHHE d , IPUYeM IIPOM3BEACHHE MacChl Te-

namHua a Oygmer paHo F: ma = F .

5. MareMaTH4ecKyio 3aluch BTOpPOro 3akoHa HpioToHa Ha3bIBAIOT ypaB-
HEHUEM JIBIKCHUS.

6. CKOpOCTb Tena MOKET OBITh HampaBjeHa He TyJa, KyJa HallpaBieHa
JIeHCTBYOMIas Ha TEJIO cuila (HanpuMep, IIpH ABHKEHUH 0 OKPYXKHOCTH), a
YCKOpEHHE, KaK CIEAyeT U3 BTOPOro 3akoHa HploTOHA, HE MOXKET.

7. U3 ypaBHEHHS IBMXKEHHSI MOKHO HAWTH 3aBUCHMOCTh YCKOPEHHs OT
BpPEMEHH, a 3Hasi HauaJIbHOE MIOJI0KEHUE U CKOPOCTh, OMHCATh BCE JIBUKECHHE
Tena.

8. B cucteme C — 1 H (HbpIOTOH).

9. Tpernit 3akoH HpioTOHA COCTOUT B TOM, YTO CHJIBI B3aUMOJCHCTBUS
JIBYX YacTHI[ PaBHBI 110 MOIYJIIO M MPOTHUBOIOJIOKHO HAIPABICHBI BIOJb
NpsIMOM, coeAMHSIONMEN yacTulbl. PaccMOTpuUM mpuMep €ro mposiBIEHUSI.
ITycTh 4enoBeK CHIILHO ObET KyJIakoM Io cTeHe. [Ipu 3ToM cTeHa HECKOJIBKO
neopMupyeTcs, a YeTIOBEK UCTIBITHIBACT OOJIb.

10. CoryacHo TpeTbeMy 3akoHy HbIOTOHAa MOMYJIb CUIIBL, C KOTOPOH 3eM-
TSI IPUTATHBAET SIOJIOKO, paBeH MOAYIIIO CHIIBI, C KOTOPOH SIOJOKO MPUTSITH-
BaeT 3eMJIio.

§ 17. CaeacrBus u3 3akoHoB HboTOHA

1. Cuma — 3TO XapaKTepUCTHKA B3aWMOJEHCTBUS, OKa3bIBAEMOTO Ha
JTAHHOE TEJI0 CO CTOPOHBI APYTUX TEIl.



2. Ilycte Ha TEN0 Macchl m IeHCTBYIOT cubl: Iy, F>, F5..., F, . Torna

no_
MBI MOJKEM 3amucats: ma = » F;, rne a — yckopeHue Tena. B atom u
i=1

COCTOMT BTOPO# 3ak0H HEBIOTOHA ¢ yueToM NMpUHIHKIA HE3aBUCHMOCTH B3au-
MOAEWCTBUH.

3. BHyTpeHHHE CHIIbI CUCTEMBI 110 TPETheMy 3aKOHY HbIOTOHA CKOMITeHCH-
POBaHBL, ¥ TIO3TOMY OHHM HE MOTYT IIPUBECTH CUCTEMY KaK LIEJIOE B IBIKCHHE.

4. Macca ecTb Mepa HHEPTHOCTH.

5. AQIUTUBHOCTH MacChl 3aKiiodaercsi B ciuenyromeM. Ilycts cucrema
COCTOHMT M3 11 TEII C MaccaMu m,, My,..., M,. Torma obmas Macca CUCTeEMBI M

n
onpegnensiercs popmynoit M =" m;.
i=1

§ 18. Tunsb! B3aumMopaeiicTBU U pa3anyible BUIbI CHII
Her Bonpocos.

I'naBa 4. I'paBUTAIMOHHBIE CHJIBI

§ 19. I'paBuTanIMOHHOE B3auMo/IelicTBHE

1. I'paBUTaIIMOHHBIM HA3bIBACTCSl B3aUMOJICHCTBHE, MPUCYIIEE BCEM Te-
JIaM BCEJICHHOM U NPOSIBIISIOIIEECS KaK B3aUMHOE NPUTSDKEHHUE.

2. IlpuHUUI 2KBUBaJIEHTHOCTH COCTOUT B PABEHCTBE MACChI Tela U €ro
rpaBHTAMOHHOTO 3apsina. OH clienyeT U3 TOro, YTO YCKOpPEeHHe CBOOOIHOTO
1aIeHUs HE 3aBUCUT OT MAacChl MaJaolIero Temna.

3. I'paBUTallMOHHOE B3aUMOJEUCTBHE OCYIIECTBISIETCSI IOCPEICTBOM
IPaBUTALMOHHOTO TIOJIS.

§ 20. 3axoH BCeMMPOHOI0 TArOTEeHUS

1. 3aKOH BCEMHPHOIO TATOTEHHS COCTOMUT B TOM, YTO CHJIA TPaBUTALMOH-
HOTO NPHUTSDKEHHS JIBYX YaCTHIL IPOIOPIHOHAIBEHA TPOU3BEICHUIO MacC ATHUX
YaCTHI] ¥ 0OPATHO MPOMOPIMOHANIEHA KBAJIPATy PACCTOSIHUSI MKy HUMHU.

2. B Teopun 3aKOH BCEMHPHOIO TATOTEHUS CIPABEIMB ISl TOYEUHBIX
YaCTHI WIH YIS TeJ MIapooOpa3Hoi (OpMBI, HO Ha TIPAKTUKE, €CITH pa3Mephl
TE€JI MHOTO MEHBIIIE PACCTOSHUS MEXKAY HUMH, TO 3aKOH BCEMHPHOT'O TSroTe-
HUSI MOXKHO YCIIEIITHO IIPUMEHSTh.

3. Ecnin paccmatpuBath mapsbl, TO O/ 7 B 3aKOHE BCEMUPHOTO TATOTSHUS
ClleAyeT IOHUMATh PACCTOSTHUA MEXKIY UX LIEHTPaMH.

§ 21. I'paBUTAMOHHAS IOCTOSTHHAS

1. ®uzpueckuil cMBICI IPaBUTALMOHHON MOCTOSHHONW G 3aKiioyaercs B
ToM, 9To G €CThb CHNa MPUTHKEHUS MEXIYy IBYMs HEOOIBIIMMHU IapaMu
Maccoi 1o 1 Kr. Ha pacCTOSHUU 1 M MEXIy WX LIEHTPAMU.

10



2. IlepBble TOUHBIC U3MEPEHHS TPABUTALIMOHHON MOCTOSIHHON OBLTH TPO-
Benensl ['enpu Kasennuiem.

3. ManocTth rpaBUTallMOHHON MOCTOSIHHOW MPUBOAUT K TOMY, YTO MBI HE
Habmo1aeM B OOBIYHOM XKM3HHM T'PaBUTALMOHHBIE B3aUMOACHUCTBHS MEXKIY
TeaMH CYIIECTBEHHO MEHBLINMH MacChl 3eMIIH.

§ 22. Cuna TsKeCTH

1. Cuitoli TSDKECTH Ha3bIBaIOT CHITY TPHUTSDKEHUS HEKOTOPOTO Teja BOIH-
3 MIOBEPXHOCTHU 3eMJIH K 3eMiIe.

2. Cuna msokectu F, ompenensiercs popmynoii: F. =mg, tne m —
Macca Tena, g — YCKOPEHHE CBOOOIHOrO MajeHUs BOJIHM3H MOBEPXHOCTH

3emid.

3. YckopeHue cBOOOIHOTO MaJEHHs 3aBHCUT OT BBICOTHI HAJl MMOBEPXHO-
CTBIO 3eMJIM U OT MECTa Ha IIaHeTe (ITa 3aBUCHMOCTD CBSI3aHa C BpallleHUEM
3emMiin BOKPYT CBOEH OCH, C T€M, UTO IMOPOABI CIATalolue 3eMIII0 UMEIOT
Pa3MYHYIO JIOTHOCTB).

4. I'paBuMeTpuYecKasl pa3BeJKa OCHOBaHa HA TOYHOM M3MEpPEHHU YCKO-
peHust cobogHoro maaeHus. Ilpu sTom Oosee IIOTHBIE MUHEPAJbl YBENU-
YHBAIOT YCKOPEHHE CBOOOHOTO MajeHus], @ MEHEe IJIOTHbIE YMEHBIIAIOT.

§ 23. /IBuskenue 1oj AeiicTBMEM CHIIbI THXKECTH

1. Tena, 6GporIeHHbIE BEPTUKATBHO, TOPH30HTAIBHO U IO OCTPHIM YTIIOM
K TOPH30HTY, JBWXKYTCS C OJMHAKOBBIM YCKOPEHHEM — YCKOPCHHEM CBO-
6o1HOrO MajieHusI.

2. TpaekTopusi ABWKECHHS B 33JaHHBIX YCIIOBHSX 3aBUCHUT OT YIJa, HOJ
KOTOPBIM OpOILICHO TEeNIO, OT HAYAJIbHON CKOPOCTH Tejla U OT HadyaJbHOM KO-
OpIUHATEIL.

3. Teno, OpoIIEHHOE MOJT YTJIOM K TOPU30HTY, JIBUKETCS 110 mapadouie.

§ 24. /IpuikeHHEe UCKYCCTBEHHBIX CIIyTHHKOB

1. TlepBoil KOCMHUYECKOW CKOpPOCTbIO Ha3bIBACTCS MUHHMAJbHAs CKO-
pOCTh, KOTOPYIO HEOOXOAUMO COOOIINUTH TEJy BOJNM3U TOBEPXHOCTH 3EMIIH,
9TOOBI IPEBPATHTH €T0 B UCKYCCTBEHHBIH CITyTHUK.

2. CKOpOCTb IOBIJKEHUS CIyTHHKA YMEHBLIAETCS! C YBEJIMUCHHUEM BBICO-
THI.

3. CKOpOCTh IBIKEHUS CIIyTHUKA HE 3aBUCUT OT €TO MAacChl.

4. CKOpOCTb ABWKEHHS CITyTHHKA MO OpOMTE HAIpaBIICHA MO KacaTellb-
HOH K TPAeKTOPHH, YCKOPEHNE — K IEHTPY 3eMJIH.

5. YckopeHue CIyTHHKA paBHO YCKOPEHHIO CBOOOAHOTO MaICHUs.

6. KpyroBoe ABW)XEHHE HEJB3Sl CUMTaTh PAaBHOYCKOPEHHBIM, T K. BCETAa
MEHSIETCSl HalIPaBIICHUE €T0 JIBHKCHHUS.

7. VcKycCTBEHHBIE CIIyTHUKHM OBIBAIOT HAay4YHO-HUCCIEHOBATENBCKHE WU
MIPUKJIAIHBIC.
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§ 25. lleperpy3ku 1 HeBECOMOCTH

1. Ileperpy3koil Ha3bIBAIOT COCTOSIHHE TeJa, KOTJa €ro BeC MPEeBBIIIaeT
cuity TshkecTd. OHa BO3HUKAET NIPU YCKOPEHHOM JABM)KEHHU Tela.

2. Ecniu Teno ABMKETCS ¢ YCKOPEHHEM a, TO K03 (hUIMEeHTOM Tmieperpys3-
KU Ha3bIBACTCS 1 = a/g, TAe g — YCKOpEHHEe CBOOOAHOTO MaJACHHUS.

3. YenoBek criocobeH MepeHOCUTh Meperpy3Ky NpUMEpPHO 5¢ B TeUeHHE
12 — 15 ¢, 8g — B Teuenue 3 c, a neperpysky B 20g u 6onee — menee 0,1 c.

4. HeBecoMOCTBIO Ha3bIBAETCS COCTOSIHHE Tella, KOI/la €ro BeC paBeH Hy-
mro. HeBecoMOCTh BO3ZHMKAeT, HaPUMEp, I1OCTE BBIKIIOUEHHS IBHUraTenel
KocMHyeckoro kopabisa. HeBecoMocTh 0cnabiisieT KOCTH, MBIIILIBL, HPUBOIUT
K 00C3BOYKMBAHUIO OpPraHM3Ma, HO C MOMOIIBIO JIeYeOHOH (DUBKYNBTYpHI H
MEIMKaMEHTOB Bce ()YHKIIMU OpraHu3Ma MOTYT ObITh BOCCTAHOBJICHBI.

5. PaccmoTrpuMm aBuxkeHue camolsieTa B mose cuibl Tsbkectu. Ha Hero

Y JIEWCTBYET TONBKO CHJIA TSKECTH. [IpH Takom
HoJIeTe BpeMeHa JBIDKCHUS BBEPX U BHU3 PAaBHEIL.
Haiinem t, — Bpems nonera BBepx (cM. puc. 2).

. Vo sin o
Ozvosmocfgtl;tl:—o ;
7
Vo .
6] - t=26,=2"sina.
Puc. 2. g
6.

Jano: Pemenwue.

vy = 750 m/c; vy . 750m/c .

o =55° 1=2-%sino=2- ———— .5in 55°~125 ¢ ~ 2 MuH.

g 9,8 Mm/c

OTBeT: t ~2 MUH.
7. Ha kocMHYeCKOM KOpabiie MOXKHO CO3/1aTh MCKYCCTBEHHYIO TSDKECTb,
eciii OH OyJIeT BpalaThCsi BOKPYT CBOEH OCH.

Haiitu ¢.

3aKOHBI COXPAHEHUSA

I'naBa 5. 3akoH coXpaHeHMsI JHEPIUH

§ 26. Mexanuueckas paéora

ﬁ/f 1. PaGoro¥i mocTostHHOM cuibl F 1o mepemeriie-
_a HHIO § Ha3bIBAETCA MPOU3BEACHUE MOMYJISA CUIbI F
— _— —_
s Ha MOZYJb IIepeMelleHs S M Ha COS O, TJe Yroa o
Puc. 3.

— yronmexay F u S : A= Fscos o (cM. puc. 3).
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2. Pabora A nonoxurensHa, eciu yroy o MeHsiue 90°, oTpuuaTesbHa,

eciu Gonpiue 90°, paBHa HyJII0, eciu MO0 cuna F, 1ubo mepeMerienue S

paBHBI HYIIO, 1160 yron o paBeH 90°. Ha puc. 3 npuseneH NepBblil ciayuaii,
Ha puc. 4 — BTOPOH, Ha PUC. 5 — TPETHH.

o -

s s
Puc 4. Puc.5.

3. CoticTBa pabOTHI MOCTOSIHHON CHIIBL: pa00Ta 10 3aMKHYTOW TPaeKTO-
pHUH paBHA HYJIIO, paboTa MO MEPEMELICHUI0 MEXKAY IBYMs TOUKaMH HE 3a-
BUCHT OT TPAaCKTOPHH.

4. JIns BBIYUCIICHUS PaOOThl HEMOCTOSIHHON CHIIBI CIEAyeT pa30uTh BCIO
TPaeKTOPHIO HA MaJble YYacTKH, IJle CHITy MOKHO CUMTATh MOCTOSHHOH, BBI-
YUCIUTH pabOTy Ha KaXKIOM Y4acTKe, a 3aTeM CIOXUTh 3TH paboThl. Ilomy-
YCHHBIN pPe3yJIbTaT U OyJieT paboTON HEMOCTOSIHHOW CHITBI.

5. MomHocTbio P Ha3blBaeTcsl OTHOIIEHHE PabOThl A KO BPEMEHU €€ Bbl-
nonHeHwus ¢ P = A/t.

6. MomHocTs P ¥ cuia TSru ABUratens F CBA3aHbl COOTHOLICHUEM:
P = Fv, rne v — CKOpOCTb.

§ 27. KuneTtuueckasi 3Heprus

1. Kunernueckoii sHeprued £ Ha3pIBaeTcs cienyroomas Gu3nieckas Be-
JNMYHHA MmV/2, TAE M — Macca Tela, v — ero CKOPOCTb.

2. Kunetndeckasi 3HEprusi 3aBUCUT OT BBIOOPA CHCTEMBI OTCUETA.

3. Teopema 0 KHHETHUYECKOH 3HEPTHH CBSA3BIBACT PabOTy CYMMBI BCEX
CHWJI, IEMCTBYIOUINX HA TEJIO, C U3MEHEHHEM KHHETHYECKOH YJHEPTUHU:

A=m?*2 — mvy/2.

N mvg my?

4. PaboToii Tena A, Ha3bIBACTCS CIIEAYIOIIAs BEIMYMHA: 7 —
e mv,*/2 — HavanbHas KHHETHYeCKast SHeprus, mv*/2 — KOHedHas KUHe-
THYECKAS SHEPTHS: Areny = mve /2 — mvi/2.

5. ®u3n4ecKuil CMbICT KHHETHYECKON 3HEPTUU COCTOUT B TOM, YTO OHA
paBHa paboTe Tena, KOTOPYI0 OHO COBEPIIUT IPH TIOJTHOM TOPMOKEHHH.

§ 28. IloTrennuanbHasi JHePrus

1. Cuibl, KOTOpPBIE HE 3aBHUCAT OT CKOPOCTH U paboTa KOTOPHIX MO JIF0O0H
3aMKHYTO# TPaeKTOPHU paBHA HYIIO, HA3bIBAIOT MOTCHIMANBHBIMHA. [T0TeH-
[MATBHOH SIBISIETCS CUJIAa TSHKECTH M CHIIa YIPYTOCTH, 8 HEMOTECHIMATbHON
— cuia TpeHwsl.

2. TloTeHIMANbHO JHEepruell Teiaa B JaHHOM IMOJOKCHHH HAa3bIBACTCS
pabota, coBepiiacMmasi MOTCHIHATIGHOM CHIION 110 IEPEMEICHHIO Teia W3
9TOTO MOJNIOKEHHS B HEKOE HYJICBOC.
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3. [loTennuanbHas SHeprus £, Tena Macchl 71 IOJHATOrO HA BBICOTY /1 OI-
penenserca Gopmynoii £, = mgh, rae g — ycKopeHHe CBOOOJHOTO IaICHHS.

4. IloTeHuanbHas SHeprus £, Tena CMEIIEHHOrO Ha IPYKHUHE JKECTKO-
ctH k Ha x onpenensercs hopmynoi £, = kx*/2.

5. IloTeHIMaNbHYI0 SHEPTUIO HA3BIBAIOT PHEPTUEH B3aUMOJEHCTBUS, I10-
TOMY YTO OHa CBsI3aHA C HEKOW CHIIOM, a, 3HAUUT, U C B3aUMO/ICHCTBHEM.

§ 29. Teopuma 0 MOTEHIMAIBHOM YHEPTHHI

1. Cunbl Ha3bIBAIOTCSI KOHCEPBATHUBHBIMH, €CJIM OHU MOTEHIMAIBHBI U HE
3aBUCAT OT BpeMEHU. TakuMH CUJIaMM SIBJISIOTCS CHJIA TSKECTH, CHJIa YIIpy-
TOCTH.

2. Teopema 0 IOTEHIMATBHOW YHEPIHU YTBEPXKAALT, 4TO paboTa KOHCep-
BaTHBHBIX CHJI paBHA M3MEHEHHIO MOTEHIIMAIBLHOM SHEpTuH, B3sATOH ¢ 00part-
HBIM 3HAKOM.

3. HampaBneHne KOHCEpPBATHUBHBIX CHJI COBIIQJIa€T C HalpaBlICHUEM
YMEHBIICHUSA HOTCHL[PIaJ'IbHOﬁ OHEPruu.

4. TlpyHIUOD MHHMMyMa TOTEHIMAJbHOW SHEPTrHH COCTOUT B TOM, UTO
mrobast cucTeMa, pecTaBiIeHHas cama cebe, CTPEMHTCS TIePeHTH B COCTOSI-
HHUE C MUHUMAaJIbHOM NMOTEHIMAIbHON SHEPTUei.

5. DHepreTndeckn Ooliee BBHITOJHBIM HA3BIBAIOT COCTOSHHE C MEHBIIIEH
MOTEHIUATIBLHON SHEPTHEH.

6. YCTOHYMBBIM Ha3bIBAIOT paBHOBECHE, IPU KOTOPOM Teio obnagaer
MUHUMAaJIbHOM MoTeHuuanbHoi sHeprueil. [IpumepoM ycroiftunBoro pasHO-
BECHsI SIBJISICTCS IIAPUK HA JIHE SIMKH; TEJIO HAa HEPACTIHYTOH MPYXKHUHE U T.II.

7. O6oO1IeHHas TeOpUsl O MOTCHIHAIBHOW SHEPrHHM YTBEPXKIACT, YTO
AE, = AE, — A, tie AE, — n3MeHeHHe MOTeHINAIbHON SHEPTUH, CBA3aHHbIE
¢ nepemelennem, AF, — U3MEHEHNs OTEHIUANbHOW YHEPTUH, CBA3AHHBIE
C TeueHneM BpeMeHu 4 — pabora.

§ 30. IosiHass MexaHU4YeCKAsi JHEPTUSA

1. [TonHo# MexaHUYECKOM SHEprueil £ HazpIBaeTcsa cCyMMa KHHETUYECKOU
E; n morenumansnoi £, suepruii: £ = E; + E,,.

2. Teopema 00 W3MEHEHUHU TMOJHONW MEXaHUYECKOW SHEPTHH COCTOHT B
TOM, YTO U3MEHEHHUE MOJTHOW MEXaHWYECKOW 3Hepruu AE paBHO cyMMe pa-
OOTHI CHITbI TPEHUS A, H U3MEHEHHIO IOTCHIUAIBHON SHEPIHH C TEYEHHEM
BpeMeHH AE,: AE = A, + AE,.

3.Ecmn 4,, =0, 10 AE=A,, + AE,= AE,.

4. Ecmu AE,=0,T0 AE = A,, + AE, = Ay,

§ 31. 3akoH coxpaHeHHs FJHEPIruM 1 OTHOPOIHOCTH BpeMeHH
1. IonHast Mmexanuveckast JHeprust £ paBHa cymMMe KHHETHYECKOU F; W
MOTEHIUATIBHON E), SHEPTUA.
2. Ilonnas MexaHu4eckast sHeprus E ocTaeTcs MOCTOSHHOM HpH TIO0BIX
npoleccax B KOHCEPBAaTUBHOM cCUCTEME.
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3. 3aKk0oH COXpaHEHHs] MEXaHMYECKOM PHEeprur CIpaBeIUB JIJs KOHCEp-
BaTHBHBIX CHCTEM.

4. Teopema Herep cocTout B TOM, YTO KaKIOMY CBOMCTBY CUMMETPUU
MIPOCTPAHCTBA U BPEMEHH COOTBETCTBYET HEKOTOPBIA 3aKOH COXPAaHEHUSI.

5. 3aKOH COXpaHEHUs IHEPTUHU CIIEAYeT U3 OAHOPOJIHOCTH BPEMEHH.

6. Ilycts AE; — H3MeHEHHE KUHETHYECKON dHeprun, AL, — M3MeHEHne
HOTeHIUaNnbHOH 3Heprun. E+E,=E; E+AE+E,+AE,~E. IloncTaBnss nepsoe
YPaBHEHHE BO BTOpOE, OIMyunM E + AE, + AE, = E, a, 3HaunT, AE, = -AE,.

7. TlpuMemM 3a HyJI€BO# ypOBEHb MOTEHIMATIBHON YHEPTUH TOUYKY Opoca-
Hus. Ilpu nonere BBepX KMHETHYECKAsk SHEPIHsl YMEHbIIAETCS, TOTEHIIUAIIb-
Hasl yBENWYMBAETCs, T0OKa B CaMOH BepXHEH TOUKe BCSI KMHETHUYECKasl YHEp-
TUs He TepeieT B NoTeHuualpHyto. IIpu 1BMKeHNH BHU3, OTEHIUAIbHAS
9Heprus OyZeT MepeXxOoAuTh B KMHETHYECKYIO, MIOKa B TOUKe OpOCcaHHs I0-
TEHIMAIbHAs YHEPTusl He OOpaTUTCS B HYJIb, @ KHHETHYECKas He OyaeT Mak-
CHMAJIBHOM. DTO pacCMOTpPEHUE IBIDKEHUS TeNa clieflaHo 0e3 yueTa CHil Tpe-
HUA.

8. 3akoH BepHyIIH COCTOMT B TOM, YTO JABJICHUE YKHIKOCTH OOJIbIIC B
TeX MecTax, TJie CKOPOCTh MEHBIIIE, U MEHBLIE, TIe CKOPOCTh OOJIbIIIE.

7, T - 9. IMpodunb KkpblIa U300pakeH Ha puc. 6. Cuuras
el W BO3AYX HECKHMAEMbIM, MOJIYYHM, YTO CKOPOCTh BO3-

JyxXa V| CBepXy Kpblia OOnble, YeM CKOPOCTb Vj

v
< 2 CHU3Y. ITo 3aKOHY BepHmeH IoJiy4acM, 4TO JaBJICHUE

Puc. 6. CBEPXY KpbUIa p; MEHBIIE, YeM JABJICHUE CHU3Y p;.
Taxum 00pazom, UMeeM TOABEMHYIO CHITY 32 CHET PA3HOCTH STHX JIaBJICHHM.

I'naBa 6. 3aKoH coxpaHeHUs] UMILYJIbCA

§ 32. Umnyanbce

1. VIMITy IbCOM YacTUIBI /) HA3hIBAETCS TTPOM3BEIEHUE MACCHI 9TOM Jac-
THIIBI 71 HA €€ CKOPOCTh V : P = MV .

2. Bropoii 3akon HpioToHa B UMIYJIECHOM NIpEICTaBIECHUHN ONpeesseT-
csa popmynoit A p = FAt, rae A p — U3MeHEHHWE UMIyJbca, F — cua,
NEHCTBYIOMIAs Ha YaCTHIY, Af — BpeMs JeHCTBUSI CHIIBI F .

3. mmynbe 3aBUCUT OT BEIOOpA CUCTEMBI OTCYETA.

4. IlycTh cucTeMa YacTHIl COCTOUT M3 /1 YACTHII, UMITYJIbC KaXXIOH Jac-
THUBL Dy, D2s -.» Dy. LOIA UMILYJIBC CUCTEMBI D ONpEAessiercs Gpopmy-
o p = py+pr+...tp,.

5. IMnynibc OKOSIIEToCs TeNla PaBeH HYJIIO.

6. IlycTh MMITyJIbC TIEPBOM YacTULBl P , UMITYJIbC BTOPOH YaCTHIBI P .

Y‘II/ITI)IBaﬂ, 49TO MOAYyJH CKOpOCTCﬁ o0enx YJacTUILl OAUHAKOBBI, HAIIPABJICHUSL
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CKOpOCTEil MPOTHBOIOJOXHEI M MAacChl YacTHI OJWHAKOBBIL, MOTydaeM
D1 =—D5 . IMnysisc cucreMsl p = p;+ py,=—p,+ p,=0.

§ 33. 3akoH coxpaHeHUs1 UMITYJIbCA
¥ O/THOPOJAHOCTH NMPOCTPAHCTBA

1. 3aKOH COXpaHEHHsI UMITYJIbCA COCTOUT B TOM, YTO UMITYJIbC 3aMKHYTON
CHCTEMBI YaCTHI[ OCTAETCS MOCTOSHHBIM. YCJOBHE 3aMKHYTOCTH CHCTEMBI
0003HaYyaeT, 4TO BEKTOpHAsi CyMMa CHWJI, JCUCTBYIOIIMX Ha CUCTEMY, paBHA
HYJIO.

2. 3aKOH COXpaHEHMs UMITyJIbca CIEIyeT U3 OAHOPOIHOCTU NPOCTPAHCT-
Ba.

3. IIpy HaJIMYMU BHEIIHUX CHJI UMITYJIBC CUCTEMBI OyJIET MEHATHCS. DTO
cieayeT u3 BToporo 3akoHa HeloToHa B MMITynIbCHOM dopme. [leiicTBUTENH-

Ho, Ap =FAt. Ectu F#0 , 0 u Ap#0, T.e. UMITyJIbC CUCTEMBI OyJET

MCHATHCA.

§ 34. CtosikHOBeHHE TeJI

1. AGCOTIOTHO HEYNPYTUM yIapOM Ha3bIBACTCSI CTOIKHOBEHHE Tell, MIPU
KOTOPOM OHH COCIHMHSIIOTCS M JBMXKYTCSl MJIM TIOKOSITCS BMECTE, KaK ILIeloe.
[Ipumepom HEyIpyroro yaapa sBiseTcs CTOIKHOBEHHE IBYX LIApOB 3 ILIa-
CTHJIMHA.

2. AGCOIIIOTHO YIIPYTUM yIapOM HA3bIBAE€TCS CTOIKHOBEHHE TEI, IIPH KO-
TOPOM OHH HE COEIMHSIOTCS M BHYTPEHHSSI SHEPT Ul TEJI HE U3MEHSETCS.

3. a) [Ipu abconroTHO ynpyrom yaape cCoxpaHsercs ¥ UMITYJIbC, U dHep-
rud. 6) IIpu abcoT0THO HEYIIPYTOM yIape COXPAHAETCs TOIbKO UMITYJIBC.

4. Tlocne abCOMIOTHO YNPYToOro yjaapa KpaiHe JIeBOTO IIapa O COCEIHHIMA
OH IlepeslacT CBOM UMITYJIbC U SHEPTUI0 COCETHEMY, TOT CIEAYIOIEMY U T.A.
B urore kpaiiHe mpaBblil MIap OTKIOHUTCS HA TOT K€ YToJ, HA KOTOPBIA ObLI
OTKJIOHEH KpaiiHe jieBbld. [locie yaapa kpaifHero mpaBoro mapa mo cocef-
HEMY IIPOLIeCC MTOWEeT B 0OpaTHOM HaIpaBJICHUH.

5. IIpu aOCONMOTHO YIPYroM CTOJKHOBEHHH IIapa CO CTEHOH OH NOMEHSI-
€T HampaBJIeHHE CBOEH CKOPOCTH Ha IPOTHUBOIIOJIOKHOE, COXpaHss ee MO-
Iy JIb.

§ 35. PeakTuBHOE IBHKEHUE

1. CymecTBOBaHHE PEaKTUBHOTO JBMKEHHMS OCHOBAHO Ha 3aKOHE COXpa-
HEHUSI UMITyJIbCa.

2. Pakera cocrouT u3 paboyero Tena (pacKaJeHHBIX Ta3oB, 0Opa3yro-
IIUXCS MIOCJIE CTOpaHusl TOIUIMBA) M KOHEYHOM MIIM «CYXOi» Macchl (mones-
Hasi Macca, KOTOPYIO BBIBOAUT Ha OPOUTY pakeTa).

3. CKOpOCTh pakeThl 3aBUCUT OT UMITYJIbCA TA30BON CTPYU U OT «CYXOH»
Macchl PaKeThl.
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Koedanus v BoJIHBI

T'naBa 7. MexaHn4ecKHue KoJIe0aHus

§ 36. CBoOoaHbIe KOTeOaHUSA

1. MexaHW4ecKUMH KOJECOAHUSIMU HAa3bIBAIOTCS ABI)KEHMS, KOTOpBIE
TOYHO WJIM NPUOJIKEHHO MOBTOPSIOTCS Yepe3 paBHbIE MPOMEXKYTKH BpeMe-
HU

2. Konebanus Ha3pIBalOTCsI CBOOOIHBIMH, €CIIM OHH BO3HUKIIN IOCJIE BbI-
BEJICHHS CHCTEMBI U3 PaBHOBECHUS U MPEACTABIICHUS ee caMoil cebe U IpouC-
XOJMT MO JCUCTBUEM TOJIBKO BHYTPEHHHUX CHIL

3. OTMYUTENEHON 0COOCHHOCTBIO CHCTEM, CIIOCOOHBIX COBEPILIATH CBO-
OozHbIe KOeOaHus, SBISETCA HAINYME B HUX MOJO0XKEHHUS YCTOHYHUBOTO paB-
HOBeCHsI.

4. J1y11 BO3HMKHOBEHHUsI CBOOOJHBIX KoJieOaHHH HEOOXOJMMO HaJIU4HE B
cucTeMe M30BITOYHON DHEPrHU M YTOOBI BCS 3Ta SHEPTUsl HE TPaTWiIach HA
MPEOJIOJICHNE CHUJI TPEHUSI.

5. OCHOBHBIMH XapaKTePHCTHKAMH KOJICOATEIbHOTO IBMKSHHUS SBIISETCS
aMIUTUTYAa (MaKCUMaIbHOE OTKJIIOHEHHUE OT IOJIOKEHHUS PAaBHOBECHS), NIEpH-
o1 (MHHUMAaJIBbHOE BpeMs, 32 KOTOPOE CHCTeMa BO3BPAIAETCs B IPEXKHEE CO-
CTOsIHME), YacToTa (BelW4MHA OoOpaTHas MEpUOJy), LHUKJIMYECKas 4acToTa
(4acrora, yMHO)KEHHAsT Ha UCIIO 27T).

x 6. Ilpu orcyrcTBUM TpeHUs rpadu-

KOM CBOOOIHBIX KOJICOAHUH sBIseTCA

/\ rpaduK HEKOTOPOH IMepHOaNYECKOM

0 ¢yukuu. Ha puc. 7 npuBeneH rpaduk

t CBOOOIHBIX KoJIeOAaHMH MasTHHKAa Ha

\/ \/ Npy>KHHE, a Ha puc. 8 rpaduk cBodo-

Puc. 7. HBIX KOJIEOAHUH IIAPUKa, KATAIOMIErOCs
0e3 TpeHus: MeXIly IByMsl CTEHKaMH (caMa cucTeMa u300pakeHa Ha puc. 9).

x A
/\ ﬁ @
0] - o X
\/ ;
Puc. 8. Puc. 9.

7. 'apMOHMYECKUMHU Ha3bIBAIOTCS KONEOaHUs, IIPH KOTOPBIX KOOPAUHATA
TeJa 3aBUCUT OT BPEMEHH 110 CMHYCOUJAIBHOMY HIIM KOCHHYCOHMJAIbHOMY
3akoHy. CBOOOAHBIE KONIeOaHNUS HE SBISIOTCS TAPMOHUYECKUMH.
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§ 37. lunamMuka cBOOOIHBIX KOJIe0aHUI

1. TlpuunHaMu KoneOaHWil TPYKUHHOTO MAsTHHKA SBISETCS HAINYHC
CHJIBI YNIPYTOCTH, HPONOPLMOHATIBHOW CMEIEHUIO, W HaIW4ue WHEPTHOH
Macchl.

2. lepuop koseOaHuil MPY>KUHHOTO MasiTHUKA T 3aBHCHUT OT YKECTKOCTH

NpyXuHbI k 1 Maccel rpy3a m. OH onpenensetcs o popmyne T =21 % .

3. MaremMaTH4eCcKUM MasTHUKOM Ha3bIBA€TCSl MaTepUalbHAs TOYKA, TOJ-
BELICHHAs HA HEBECOMOM, HEPACTKUMOM, IITMHHON HUTHU.

4. MpuuriHaMH KOJIeOaHUN MAaTEMAaTHYCCKOTO MAsTHUKA SIBISCTCS HAH-
YHE CHJIBI TSDKECTH U HaIMYMe MHEPTHOM MacChl.

5. Tlepuon koneOaHMii MATEMATHIECKOTO MasiTHUKA T 3aBHCUT OT JJTHH-
HBl HUTH [ ¥ OT yCKOpeHHs cBOOojaHOro maneHus g. OH omnpexaensercs o

dopmyne T=2n L .
g

6. YpaBHeHHe KonebaHuid MaTeMaTideckoro (a, = — (g/[)x) u mpyXKuHHO-
ro (a, = — (k/m)x) MasiTHUKOB MOXXHO 3amucaTh B BUJC d, = — ® X. 13 aToro
YpaBHEHHS CJIEIyeT, 4TO 00a MasTHHKAa COBEPLIAIOT rapMOHHUYECKUE KoJie-
GaHusL.

§ 38. IIpeBpaienusi YHEPrUM MPH KoJiedATEJIHHOM JIBHKEHUT

1. B orcyTcTBUM TpeHHUS MpH CBOOOJHBIX KOJEOAHHMAX MOTEHIMAIbHAs
SHEPrUs NMEPEXOAUT B KHHETHUYECKYIO U 00paTHO; MPH 3TOM IOJTHASI SHEPTHS
COXpaHseTcsl.

2. Ipu HanM4MU TPEHHS MPOUCXOJAT TE€ K€ MPOILECChl, YTO OMHMCAHBI B
Bompoce 1, HO TaKkKe YacTh SHEPTrUU UJAET Ha COBepIIeHHe paboThl MPOTUB
CHJIBI TPEHHUSI; IIPU ATOM TOJIHASI SHEPTUS YMCHBIIIACTCS.

3. AMIuIuTyZia cBOOOHBIX KOJICOaHUI YMEHBIIAETCSI CO BPEMEHEM U3-3a
TpEHUSI.

§ 39. Beinyxknennble kosedanus. Pesonanc

1. KoneGanus Ha3pIBaIOTCS BBIHYKJICHHBIMHU, €CJIA OHH IPOUCXOJSAT IMOJ
JIeiCTBHEM BHEILIHEH MepHUOINIECKOM CHIIBL.

2. YacToTa BBIHYX/ICHHBIX KOJIEOaHHUH ONpeiessieTcs] 4acTOTON BHEIIHe!
CHJIBL.

3. Pe3oHaHCOM Ha3bIBAaeTCsl pE3KOE YBEIMYEHHE aMIUIUTY[bl KOIeOaHUH
TP COBIIAJICHUH YaCTOTHI BHEIITHEH CHIIBI ¢ COOCTBEHHON YaCTOTON CHCTEMBL.

4. IIpu ycnoBuu coBnaaeHus COOCTBEHHOH 4acTOThI KojeOaHuil ¢ 4acTo-
TOH BHELIHEH CHIIBI HAOJIIOZaeTcsl Pe30HAHCHOE IIOTJIONICHUE YHEPTHH, T K.
BBIHY’KJatolIast CuJla IEHCTBYET B TAKT CO CBOOOJAHBIMU KOJIEOAaHUSAMHU.

5. Ecnn MbI npuBeieM MaTeMaTHYECKH MasTHUK B KojeOaHus U Oyaem
CJIETKA YAApATh 1O TPy3y, KOTAa OH IPOXOIUT MOJOKEHUE PAaBHOBECHS, TO
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MBI MOXEM TOIYYHUTh KoJieOaHus ¢ OONBIION aMILIUTYIONW. DTO M €CTh IPH-
Mep pe30oHaHca.

I'naBa 8. Mexann4yecKkne BOJHBI

§ 40. PacnpocTpaneHnue BO3MyllIeHUIiB yIPyroii cpeae

1. BonHaMu Ha3bIBAIOTCSl BO3MYILCHUS, KOTOPBIE PacpOCTPaHSIIOTCS B
MIPOCTPAHCTBE C TSUCHUEM BPEMEHHU.

2. Yrpyrumu BoJIHaMHU Ha3bIBaIOTCS BOJIHBI B YIIPYTOU Cpefe.

3. HeoOX0omUMbIM yCJIOBHEM BO3HUKHOBEHHS BOJIHBI SIBIISICTCS HAJIMYHE
YIPYTOH CHITBI, KOTOPAs MPETISTCTBYET BO3MYIIEHHIO B MOMEHT €0 BO3HHK-
HOBEHHSI.

4. BonHa oOpa3syercs cieayronmM oopa3om. MICTOUHUK BOJIH BO30YX1a-
eT Koyiebanus B cpene BOnMM3u ceds. [locTeneHHO 3TH KoyiebaHUsS pacmpo-
CTPAHSIOTCS BCE NAIBILE U NANBIIE OT UCTOYHHKA.

5. IlpomonbHOM Ha3bIBaeTCS BOJHA, B KOTOPOM YacTHIBI KOJEOJIOTCS B
OJTHOM HaIlpaBJICHHU C HANpaBJICHHEM PACIPOCTpaHeHUs Bo3MyleHus. [1o-
MIepEeYHOH Ha3bIBAETCS BOJIHA, B KOTOPOW YacCTUIIBI KOIEOIIOTCS B TIEPIICHIN-
KyJSIPHOM HANpPaBJICHHH OTHOCHUTEIBHO HAMpPAaBICHHUsS PAaCIPOCTPAHCHUSI
BO3MYIICHUS.

6. TIposiosbHbBIC BOJHBI PACIPOCTPAHSIIOTCS. B TBEPIBIX, JKUIKUX U ra30-
00pa3HbIX TelaX, a MONEePEYHBIC — TOJIBKO B TBEP/BIX.

7. JInuHO#t BOJTHBI A Ha3bIBACTCS PACCTOSIHUE, HA KOTOPOE BOJIHA PAaclpo-
CTpaHsieTcs 3a mepuoj konebanuit. OHa 3aBHCUT OT mepuoaa I ¥ OT CKOpO-
CTHU paclpoCTpaHEeHHs BO3MYIICHHS V U BbIpaskaeTcs popmyoit A = vT.

§ 41. 3ByKoBBI€e BOJIHBI

1. 3ByKOM Ha3bIBalOTCS YIpPYTHE BOJHBI, CIIOCOOHBIE BO30YXKIaTh y ue-
JIOBEKA CIIyXOBBIE OLIYIIEHHUS.

2. Yenopedeckoe yX0 BOCIIPUHMMAET KOJIeOaHUS B UANa30HE YacTOT OT
16 I'm mo 20 xI'm.

3. CkopocTh 3ByKa B ra3ax 3aBHCUT OT TEMIIEpaTyphbl; C yBEIHMUECHUEM
TeMIIEpaTyphl OHA PacTeT.

4. Nudpa3BykoM Ha3bIBAIOTCS YIPYIHe BOJHBI ¢ 4acTOTOi MeHee 16 I,
yIBTPa3ByKoM — ¢ yacToToi Ooxnee 20 xI'm.

§ 42. I'poMKoCTh M BBICOTA 3BYKa. JXO0

1. T'poMKOCTh 3ByKa ONpEAEISIeTCS €ro aMIUIUTYOH; YeM OOoJIbIIe aM-
IUIUTY A, TEM TPOMYE 3BYK.

2. BricoTa 3ByKa omnpenenseTcs ero YacToTo|; 4eM OOJbIIIe YacToTa, TeM
BBIIIIE 3BYK.

3. My3bIKaNbHEIA 3ByK — 3TO 3BYK Ha OIMpPEEICHHON YacTOTe C «IIpH-
MECBHI0» 3BYKOBBIX KOJIEOaHUH Ha IPYTHX YacTOTaX.

4. DXOM Ha3bIBAIOTCSI OTPAKEHHBIE OT MPETISITCTBUI 3BYKOBBIE BOJIHEL.
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Teopusi 0OTHOCUTEJIBLHOCTH

§ 43. Kitaccnueckue mpeacTaBjieHUs 0 POCTPAHCTBE,
BpeMeHH M IBHKEHUHU

1. HepunanbHEIMU CHCTEMaMHU OTCYETa HA3BIBAIOTCSI CHCTEMBI OTCYETA,
KOTOPBIC TOKOSTCS MM JBHXKYTCS PAaBHOMEPHO U MPSIMOJIHMHEHHO OTHOCH-
TENPHO JAJNeKUX 3Be3. B MHepIHaNbHBIX CHCTEMax BBINONHSIIOTCS 3aKOHBI
Herorona.

2. Kitaccnyeckre IpeACTaBIIeHHsI O TIPOCTPAHCTBE COCTOSAT B TOM, YTO OHO
a0COIIOTHO (IJIMHA B JIIOOOH CHCTEME OTCYeTa OAMHAKOBA); O BPEMEHH — 4YTO
OHO TarKe abCOMOTHO (TMPOMEXYTOK BPEMEHH B JIFOOOH CHCTeMe OTcdeTa
OJITHAKOB); O ABWKEHHU — 4TO (PyHIAMEHTAIbHAsl CKOPOCTh OECKOHEUHA.

3. VI3BecTHB! MHOTHE IPHHIUIIEI CHMMETPHH — OJHOPOJHOCTH U H30-
TPONHOCTB MPOCTPAHCTBA U OTHOPOAHOCTH BPEMEHH.

§ 44. IlocTyaaTel DHIITeliHA

1. Iepssrit moctymar CTO. CkopocTs CBETa B BaKyyMe IIOCTOSIHHA BO
BCEX MHEPUUAIBHBIX CUCTEMaX OTCUETa.

Bropoii nmoctynar CTO. 3akoHbl (H3MKH HMEIOT OJHMH BHJ BO BCEX
MHEPLHUAIBHBIX CHCTEMaX OTCYeTa.

2. He3zaBUCHMOCTH CKOPOCTH CBETa B BaKyyMe€ OT JBHMKCHUS HCTOYHHMKA
MOATBEPKIAIOT, Hanpumep, onbITel A. M. bonu-bpyesuua u B. A. Momua-
HOBa (M3MEpEeHHEe CKOPOCTH CBETa OT MpaBoro Jo JieBoro kpaes CoiHLA) U
onbITel T. AnbpBerepa (M3MepeHHe CKOPOCTH CBETa, BOSHUKAIOUIETO MPH pac-
11a1e GBICTPOIBHIAKYIIHXCS T -ME30HOB).

3. CoryacHO epBOMY IMOCTyJIaTy DHHIITEHHA CKOPOCTh CBETA HE 3aBHCUT
OT CHCTEMBI OTCYETa, a U3 NpeoOpa3oBaHuil [anmuies ciemyer, 4TO 3aBUCHT.
TTosTOMY BO3HHKIIa HEOOXOJMMOCTh OTKa3a OT MpeodpazoBanuii [ases.

4. Tlycth curHan nochUIaeTCs U3 OJHOTO KOHIIA Moe3ja B JIPYTroi, a 3a-
TeM, MOCJIe OTPAKEHMsI, BO3BpaIaeTcsl Ha3al. 113 npuBeAeHHBIX B yuyeOHUKE

’

At
BBIKJIA/IOK CIIE/ly€eT, 4TO 7 > , e At — BpeMsl pacTipOCTpaHEHUs CBe-

I
Ta B CHCTEME OTCYETa, CBI3aHHOM ¢ 3emiei, A’ — B cucTemMe oTcuera, CBs-
3aHHOM C MOE3/I0M, / — JJIMHA T0e3/1a B CHCTEME OTCYETa, CBSI3aHHOH ¢ 3eM-
nei, I' — B cucTeMe OTCYeTa, CBA3aHHOM ¢ moe3noM. BaxkHeiimmii BEIBOI 13
3TOTO MBICJICHHOT'O 3KCIIEPUMEHTa COCTOHUT B TOM, UTO OO0 At > Af', mibo
[ < [', nub0o MMeeT MeCTO  TO, U TO.

§ 45. CiencTBus U3 NOCTYJIATOB JHIITEHHA

2 (Az)
1. FiHTepBasioM S Ha3bIBAETCs CIISAYIOIAs BETHIHHA ¢ (At) - (Ar) .
2. MiHTepBa HHBApHAHTEH BO BCEX MHEPIMATIBHEIX CHCTEMAX OTCYETA.
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3. CoOCTBEHHBIM BPEMEHEM HEKOTOPOTO TeNa Ha3bIBAaeTCs BpeMs, KOTO-
poe ompeneseTcs o 4acaM, JBIKYIIUMCS BMECTE C 3TUM TEIOM.

4. OTHOCHUTENBHOCTh TMPOMEKYTKOB BPEMEHH COCTOHMT B TOM, UTO IBU-
JKYILUECS Yachl UAYT METICHHEE HEMOABIKHbIX.

5. IlpenenbHOCTh CKOPOCTH CBETA COCTOUT B TOM, YTO HMKAaKOE TEJIO HE
MOXKET JBUI'AThCS CO CKOPOCTBIO O0JbLIeH 1M00 paBHOM CKOPOCTH CBETA.

6. OTHOCUTENIBHOCTD MTPOCTPAHCTBEHHBIX JUIMH COCTOUT B TOM, YTO ABH-
JKyIIUeCs Tella COKPALIAIOT CBOO AJMHY B HAIIPABIEHUM JABMKEHMUS.

§ 46. PeasiTuBHCTCKASI JTUHAMHUKA

1. He Bce 3aKOHBI KJIaCCMYECKON MEXaHUKU YJOBIETBOPSIOT MPUHIUIIAM
TEOPHH OTHOCUTENLHOCTH. HO OCHOBHOI 3aKOH KJIaCCHYECKON AMHAMHUKH —

BTOpO# 3aKkoH HploToHa ocraéres B cuite, HO B opme Ap/At=F , a He B
tdopme F =ma .
2. Mnynec B cHeUUanbHOH TEOPUM OTHOCHTEIBHOCTH OIPEAEIAETCS

- my
dhopmynoit p = ﬁ . OH coBmagaer ¢ KJIacCCHYECKUM pu v << c.
2
1-v7/c

2
3. Paccmotpum dopmyny v = — ¢ Takkax [%} >0, T0 U
t

1+ (mc/Ft)2 >1. Otcrona cnemyer, 9o v < c.

4, HBI/I)KQHI/Ie peJ'If[TPIBHCTCKOfI YacTULBI HC ABJISCTCSA paBHOYCKOPCHHBIM,

F
TaK Kak IJIsl paBHOYCKOPEHHOTO IBIDKEHUs BepHa (opMmyna v =—t, a Uil
m

JABUXCHUSA peHﬂTI/IBI/ICTCKOI/I YJacTULIbI BEPpHA V =
mc
F t
2
X Ft
5. x(t) = 1+ —
mc
[epenumem aTY hopmyy B BHJIC

¢ Puc. 10 t mc*| Fi me'\
o x(t)=——| —,|/1+| — | —1|. Ipu Gonbluux Bpe-
F | me Ft

2 2
me me
MEHax JBM)KEHHUs, T.e. Korma |— | <<l 1+|— | ~1. Torma
Ft Ft
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2
x(t) ~ mc (Ft

F ——lj Mbi MOJYy4uJik, 4TO IpH OOJIBIINX BpEeMEHAX ABUKEC-
mc

HUs x(¢) ABNSETCS NUHEWHOW (DyHKIMEH, 4TO U BUJHO Ha rpaduke, MpUBe-
JICHHOM Ha pwuc. 10.

§ 47. Macca u 3Heprus B CTO

1. 3aKOH B3aUMOCBSI3U MacChl U SHEPTUU YTBEPXKIACT, YTO JIHOOOE TEJI0
obnaaer sHeprueil Onaromapsi (pakTy CBOErO CYIIECTBOBAHHUS, MPHYEM 3Ta
SHEPrus MPONOPIHUOHATIBHA Macce; KOA(PPHUIUEHTOM MPOTOPIHOHATBHOCTH
SIBIISIETCSL KBAAPAT CKOPOCTH CBETA.

2. —p202 =m’c".

3. V nokosieiics 4acTUIBl MMITyJIbC paBeH Hyito. OTcrona cieiayer,
aro E* = mzc4, wwm E = mc. VuureiBas, uro E = E; + mcz, ToJTy9aeM
mc* = E; + mc*. 3naunr E; = 0.

2 2 2 1 [2 2
4. (MCI/ICTC )2 + (PCI/ICTC) =Egyer> Meyer = ) Eéuer = (Fener©)” -
C

Ek +W
5. MCHCT:Zmi+—2. Macca cucTeMBbl, Kak CIEIYeT M3 3TOro
i c

ypaBHEHHMS, aJyIMTHUBHA npu ycioBuu Ey = W = 0. PeanbHo, 3TO yciioBue

o0o3Hayaer, 4to Y, ml-c2 >>FE, +W.
i

§ 48. IIpocTpancTBo-BpemMst

1. IIpocTpaHCcTBO-BpeMs IPEACTABISET COOOH MHOKECTBO COOBITHIA.

2. CoObITHe ompeaenseTcss TpeMsl MPOCTPaHCTBEHHBIMH KOOpAWHATAMU
(x, y, z) 1 o1HOI BpeMeHHOI! (c?).

3. MupoBas TuHHSI HEKOTOPOH YaCTHIIBI — TPASKTOPHS dTOU YaCTHIIBI B
YEeTBIPEXMEPHOM IPOCTPAHCTBE-BPEMEHH.

4. TIponutsM TaHHOTO COOBITHS HA3bIBAIOT COOBITHS, KOTOPHIE MOTIIH
MIOBJIMATH HA HETO; HACTOSIIUM — KOTOPBIE HE MOTYT B3aUMOJCHCTBOBATH C
JAHHBIM; OYIyIIMM — COOBITHS, Ha KOTOPHIE MOXKXET IOBJIUATH JaHHOE CO-
ObITHE.

5. CBeToBOIl KOHYC — 3TO ITOBEPXHOCTh B YETHIPEXMEPHOM IIPOCTPAHCT-
Be-BpeMEHH, KOTopass oOpa3oBaHa MHPOBBIMH JIMHUSIMH CBETOBBIX JIyuei,
MIPOXOIALINX Yepe3 Hayajlo KOOPIUHAT.

6. MupoBble JIMHUHM, NPOXOMAININE Yepe3 Hadalo KOOPAMHAT HE MOTYT
BBIXOJHUTh 3a MpeAesbl CBETOBOIO KOHYCa, T.K. OHU HE MOTYT JBHUTraThCs CO
CKOPOCTBIO, OOJIBILIEH CKOPOCTH CBETA.

7. D10 cOoOBITHE JISKUT B HACTOAIIEM IO OTHOLICHUIO K HYJEBOMY, T.K.
2¢-3-10°m/c = 6-10°m < 7-10°m.
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DJIEKTPOMATrHUTHOE T10JIe BAKyyMe

I'naBa 9. 3JIeKTpl/l'leCKl/lI71 3apsl U JJIEKTPUIECKOEC MOJI€

§ 49. DnexTpuyeckuii 3apsa U ero cBoicTBa

1. W3BecTHHI snepHOe, ciaboe, IEKTPOMArHUTHOE W TPABUTALIOHHOE
B3aUMO/JICHCTBUS.

2. DIeKTpOMarHUTHBIM Ha3bIBAIOT JaJIbHOJEHCTBYIOIIEE B3aUMOICUCT-
BUE, KOTOPOE MPOSIBIISIET ce0s Kak MPUTSIKEHHE, TaK U OTTAJIKHUBAHUE.

3. Knaccuueckas 371€KTpOJMHAMUKA — HayKa, ONHUCHIBAIOIIAS 3JIEKTPO-
MarHuTHbIE B3aMMOJCHCTBUS B MAKPOMHPE.

4. DReKTpUYeCcKUi 3apsii — 3TO CKaJIApHAasl BEIMYUHA, KOTOpasl XapaKTe-
pH3yeT WHTEHCHBHOCTH JJIEKTPOMATHUTHOTO B3aWMOJAEHCTBHS M BMECTE C
PacCTOSIHUEM MEXKIY TEIaMH OIPEIeNIIeT CHITY 3TOr0 B3aUMOICHCTBHSI.

5. DNeKTpU4ecKHid 3apsii — BeJMYMHA 3HAKoINepeMeHHas (IIPOTHBOIIO-
JIO)KHBIE 3apsHKEHHBIC Tella OTTAIKUBAIOTCS, OJHOMMEHHO 3apsDKCHHBIE —
NPUTATHBAIOTCS). DJISKTPUYECKUI 3apsij] WHBAPUAHTEH BO BCEX CHCTEMax
orcyera. DIEKTPUIECKUH 3aps]] aJAUTUBEH. DJIEKTPHUUECKHNA 3apsil KBAHTOBAH
(MUHUMAIIBHBIN WK BJIEMEHTApHBINA 3apsi] PaBEeH MOAYJIIO 3apsiaa 3IEKTPOHA).

6. B oTnmume OT AIEKTPHYECKOrO 3apsia Macca BCerna IOJIOKHUTENbHA
(TIpH 5TOM TPAaBUTALIOHHOE B3aUMOJICHCTBHE — BCET/Ia MPUTHKEHNE); Mac-
ca He kBaHTOBaHa. Kak W 3apsi, Macca ecTh MHBAPHAHT BO BCEX CHUCTEMax
orcuera. B obmiem ciyuae Macca He ecTh BeIMYHMHA aJIUTHBHAs, HO B KJlac-
CUYECKOU (HU3MKE OHA SBJISIETCS TAKOBOM.

7. Enunnna sneKkTpuueckoro 3apsiaa Haszpisaetcst Kyion.

8. 3HaueHue IEeMEeHTapHOTOo 3apsiaa paBHo 1,6 - 10" Ko.

§ 50. DnekTpOoMarHuTHOE MoJIE

1. DnexkTpoMarHUTHOE I0Jie — 3TO OCOOBIH BHJ MaTEPHH, IIOCPEICTBOM
KOTOPOTr'o HepeaeTcs AIEKTPOMArHUTHOE B3aUMOJICHCTBUE.
2. DIeKTpOMarHuTHOE TOJIE€ OMHCHIBAETCSI BEKTOPOM DJIEKTPUUECKOMN Ha-

MPSKEHHOCTU En BEKTOPOM MAarHUTHON MHIYKLUHU B.

3. DneKTpUYEeCKO Ha3bIBAeTCs CHIIa, KOTOpasl AEUCTBYET Ha MOKOSIIUN-
Cs1 3apsJ CO CTOPOHBI AJIEKTPOMArHUTHOTO TIOJISL.

4. MarauTHOHM Ha3bIBaeTCs 00ABOYHAS K DJICKTPUUECKOM CHJIa, KOTOpast
JIEHCTBYET Ha JBUKYLIUICS 3apsi.

5. TIpoOHBIit 3apsiq — 3TO TENO ¢ HEOONBIIUMHU pa3MepaMHu, Hecylee He-
OobLION 3apsi.

6. DnexTpuyeckas HanpspKeHHOCTh E paBHa (TI0 ONpeesieHHI0) OTHO-
MICHUIO CUJIBI 3JICKTPUUYECKOTO B3aUMOICUCTBHS F, IeHicTBYyOIIeH Ha TPoO-

HBIN 3ap4] ¢, K BEIMYHHE 3TOTO 3apsijia: E=F/ q.
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7. 1o onpeneneHuto MOLyib MarHUTHOM MHIYKIUH B paBeH: B = F/(|g|v),
rie F — MarHuTHas CHiia, ¢ — npOGHBINA 3apsil, v — TepleHIMKyIapHas B

cocTaBIsiolas ckopoctd. Hanpasnenue B ornpezenseTcs, Kak HarpasjieHHe,
Ha KOTOPOE YKa3bIBaeT CEBEPHBII MMOJIFOC MATHUTHOW CTPENIKY, HaXOAAIIeHCs B
JTAHHOM I10J1€.

8. BzaumoneiicTBie 3apsHKEHHBIX YaCTHIL HA SI3bIKE TEOPHH OIS OTHCHI-
BAaIOTCsl, KAK B3aUMOJEHCTBHE OJHOW M3 HUX C 3JEKTPOMArHUTHBIM II0JIEM,
CO3aHHBIM JIPYTOH.

§ 51. Cuna Jlopenua

1. Cunoii JlopeHna Ha3bpIBaeTCs Cuja, JEWCTBYIOLIAs Ha JBIKYLIHHACS
3aps] B MATHUTHOM TIOJIE.

2. Cuna Jlopenua onpeaensiercss GopMyJIIoi: F= qE +qv % B.

3. DrnekTpuyeckas cuiia onpeaensercs Gopmyon: F= qE .

4. Marnuthas cuna Jlopenua onpenensercs GopMyinoi: F = gv x B.

5. ma = qE +qv xB.

6. BekTopHOE pOU3BENCHUE d H b 1o MOJYJIIO PaBHO |a||b|sin o 1 Ha-
IIPaBIICHO [EPIEHAUKYISIPHO d U b,s Ty CTOPOHY, KyJa OBl IIepeMenancs

OypaBuMK B Cllyyae KpaTdailiiero noBopora or ¢ k b. BekropHoe mpous-
BEJICHHE OTIIMYACTCS OT CKAISIPHOTO TEM, YTO OHO BEKTOp, a HE CKaJsp, U
TEM, 4TO €ro MOAYJb paBeH |a||b|sina, a He |a||b|cosa, kKak B ciiydae cKamsp-
HOTO MPOM3BEICHHS.
IS
7. E'=E+VxB; B’=B——2 xE.
c

§ 52. /IpuikeHue 3apSZKEeHHON YaCTULBI B YJIeKTPHYECKOM II0J1€e

1. CocTOstHME BIEKTPOMArHUTHOTO TOJISl ¢ MATHUTHOM MHIyKIHUEH, paB-
HOW HYJIIO, HA3bIBAETCS HJIEKTPUUECKHUM TIOJIEM.

2. OTHOPOIHBIM DIEKTPHUECKUM TIOJIEM HA3BIBAETCS TAKOE TOJIE, BO BCEX
TOYKAX KOTOPOT'O BEKTOP JIIEKTPHUECKOM HATIPSHKEHHOCTH OJIMHAKOB.

3. ma = gE.

4. DNEeKTPUYECKOE TI0JIE TOPMO3HUT 3aPSHKEHHYIO YAaCTHILy, ECIIH OHO MO-
POKIEHO 3apsAZOM OJHOTO 3HAKA C 3apsSIOM YaCTHIIBI, M PA3TOHAET B IPOTHU-
BOIIOJIO)KHOM CJTy4ae.

5. DIEKTpUYECKOE MOJIE HE MOKET PA3OrHATh YACTHILY IO CKOPOCTH CBe-
Ta, TIOCKOJILKY HU OJIHa KOHEYHAs CHJIa HE MOYKET 3TOTO.

6. CUIIOBBIE JIMHUU 3JIEKTPUYECKOTO TIOJI — 3TO JIMHUHU, KAaCaTebHbIE K
KOTOPBIM COBMAAK0T MO HAIPABJIEHHIO C BEKTOPOM JJIEKTPHYECKOH HAmpsi-
HKEHHOCTH.
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§ 53. /IBuikeHue 3apszKeHHON YaCTUIBI B MATHUTHOM I0JIe

1. Cocrosiaue DJIEKTPOMArHUTHOI'O ITOJIA C BHEKTqueCKOﬁ HaIps>KCHHO-
CTBIO, paBHOﬁ HYJII0, Ha3bIBA€TCSI MAarHUTHBIM I1OJIEM.

2.F = |q|vB sin ...

3. Hanpasnenue cuibl JlopeHna ompenensercss npaBuioM OypaBumka
(coBmazaeT ¢ HalpaBIeHUEM ABMKEHHs OypaBuMKa IpU KpaTdailleM I0BO-

pore oT V K B) wm IpPaBUIOM JIEBOIl pyKu (€cIu YeThIpE BBITSIHYTBIX
nanblia B JICBOH JIaJOHM YKa3bIBAIOT HAIPABICHUE NBHXKECHUS MOJI0XKUTENb-
HOW YaCTHIIbI, TO OTCTABJICHHBIH OONBIION Majell yKaKeT HalpaBJICHHE CH-
1b! JlopeHua).

4. MarHutHoe I0Jie¢ HE MOYET M3MEHHMTb MOJIYJs CKOPOCTH YaCTHIIbI,
MOCKOJIbKY MarHMTHasl Cujla IEePICHIUKYISIPHA CKOPOCTH.

5. CunoBble IMHUM MAarHUTHOTO IOJISl — 3TO JIMHUH, KacaTelbHbIE K KO-
TOPBIM COBIIAAAOT 11O HAIIPABJICHHUIO C BEKTOPOM MarHUTHOM UHOYKIWU.

6. Ecam yacTuna IBHOXKETCS MapaJljieIbHO MarHUTHOM MHAYKIMH, TO OHA
COXPAaHSET CBOIO CKOPOCTb, KaK €clu Obl MarHUTHOro mons He Obu1o. Eciu
YacTUIla BJIETAET B OJAHOPOJHOE MAarHUTHOE I10JI€ MEePHEHIUKYIISPHO CHIIO-
BbIM JIMHUAM, TO OHa ABMKETCA IO OKPYKHOCTH. Ecan JacTula BJICTACT B
MarHuTHOE I10JI€ TTOJT YTJIOM, TO OHA JBIMIKETCS 10 BUHTOBOM JIMHUU.

7. Ilpu BXOXKJEHUM YacTHILb! B 00JIaCTh HEOJHOPOJHOTO MO, T CUIIO-
BbI€ JINHUM CTYINAIOTCS, HA YaCTHUILYy JAEHCTBYET He TOJIbKO HOpMaJbHas CHJIa,
HO M KacaTeJIbHas, HallpaBJICHHAs IPOTUB CKOPOCTH. 3Ha‘ll/IT, KacareijibHasa
CKOpOCTh YaCTHIIbl YMEHBILAETCS, a CIIE0BATENbHO U IIar BUHTOBOM JINHUH
YMCHBIIACTCS.

8. IIpu BXOoKaeHNH B 00JacTh 00JIee CHIIBHOTO TIOJIS YacTUIla OyIeT yBe-
JIUYMBAaTh HOPMANBHYIO COCTABISIOUIYI0 CKOPOCTH, LEHTPOCTPEMUTEIBHOE
YCKOPEHUE K€E IIOCTOSIHHO, T.€. PaJlyC KPUBU3HBI OyA€T yMEHbIIATHCS.

9. IIpu penITHBUCTCKUX CKOPOCTSAX HEPHOJ 3aBUCHT OT CKOPOCTH 00pa-
LIEHHs, YETO He HaOIIONAeTCsl IIPU CKOPOCTSIX MHOIO MEHBLIMX CKOPOCTH
CBeTa.

§ 54. OTKpBITHE JIEKTPOHA

1. KaTomHble JIydy — 3TO MOTOK 3JIEKTPOHOB, PACIPOCTPAHSIOIIUICS OT
OTPHUIATENILHOTO K MOJIOXKUTEIBHOMY 3JIEKTPOLY B TpyOKe ¢ ra3oM HH3KOTO
JIaBJICHUS.

2. Dnextpon otkpeut J[xk. Jx. TomcoH.

3 YaenbHBIM 3apsiioM Ha3bIBAaeTCs OTHOIIEHHE 3apsla 4acTHIbl K ee
Mmacce.

4.evB=eE; vB=FE; v=E/B.

5. BriepBrie TouHO M3Mepwi 3apsia anekTpona P. 3. MusnukeH.

6. Macca snexTpoHa paBHa 9 - 107" kr.

7. HazBanue «anextpon» npugymain Jx. Ctoueil.
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§ 55. Ilpumenenue cuiabl Jlopenua

1. Ecnmu ckoMmeHCHpoBaTh SIEKTPUIECKOE I10JIe E MaruutHeIM B, KO-
TOpbIe MEPHEHAUKYISIPHBI CKOPOCTH YacCTHUI], TO CKOPOCTb YaCTHUI] MOXKHO
u3MepATh o Gopmyie v = E/B.

2. 3apsn 4acTHUIl MOXKHO OIPENEIUTh, €CIU MOMECTUTh YacTUIly B Mar-
HUTHOE mojie. [loMecTHM manbIpl Tak, Kak M B IpaBHiIe JIeBOoH pyku. Eciu
IpU 3TOM OOJIBIION Hajiell yKa3bIBaeT Ha LEHTP OKPY>KHOCTH, OMUCHIBAEMOM
JTAHHOM YaCTHLEH, TO 3apsi/ MOJIOKUTENIEH, €CITH HET, TO OTPHLIATEIbHBIH.

3. B o0nacti HEOMHOPOAHOTO MArHUTHOTO MOJSI YaCTHUIA MOXKET M3Me-
HUTH HaINlpaBJIEHHE CBOEH CKOPOCTH (MCIBITaTh OTpakeHue). Ecim xe Takux
o0yacTell HEOIHOPOAHOIO MO JBE, TO YacTUIA OyJeT JBUraThCA OT OJHOM
U3 HUX K JIpyroil 1 obpaTHo. Ha 3TOM OCHOBaH NpUHIMII IEHCTBUS MarHMT-
HOW JIOBYIIKH.

4. Macc-criekrporpad npezacrasiser coboii koa0y, U3 KOTOPOH OTKayaH
Bo31yX. CHavana Ha MyTH d Ha YaCTHILY ACHCTBYET yCKOPSIOWIas deKTpHIe-

CKasl HalPsKCHHOCTH E , 4@ IIOTOM OHa MomajaacTt B 0071aCTh OJHOPOIHOTO

MarHUTHOTO NOJIS B, B KOTOPOM YacTHUIIA ABHIKETCS MO OKPYKHOCTU Paany-
ca R. B aToM ciyvae yenbHbIH 3apsj |g|/m MOXHO onpeaeauTs mo Gopmysie

la| ~ 2Ed

m  B2R?’

5. B 1MKIOTpOHE YacTHULBl YAEPKUBAIOTCS MAarHUTHBIM IOJEM M YCKO-
PSIIOTCS IEPEMEHHBIM HJICKTPUIECKUM MOJIEM, IEPHO KOTOPOTO COBHAAaeT C
MEpUOJIOM 00pallleHHUs YaCTHII.

6. DIEKTPOHHBIH MHUKPOCKON — 3TO NpUOOp Ui HAOIIOACHHUS OYCHb
MEJIKUX OOBEKTOB, IZIe BMECTO CBETOBBIX JIydeil MCIOJIb3YeTCs MOTOK 3JIeK-
TPOHOB. DJIEKTPOHHBIH MHUKPOCKOI IO3BOJSIET IONY4aTh YBEIHMUYCHHE IO
MUJUTHOHA Pa3.

I'naBa 10. IlocTosiHHOE YJIEKTPUYECKOE TOJIe B BAKYyMe

§ 56. DnexTpHyeckoe moJie TOYEYHOro 3apsina. 3akoH Kynona
1. OcHoBHas 3ajava 3JICKTPOAWMHAMUKU COCTOUT B HAXOXIACHHUU BEKTO-

POB IEKTPUUIECKOM HaNPsSKEHHOCTH E ¥ MarHuTHOIA MHAYKIUH B 1o 3a-
JTAHHOMY pacIIpeIeJIeHUIO U JIBUKECHUIO 3apsI0B.

2. DnekTpocTaTHKa — 3TO pa3zes MIEKTPOJANHAMUKH, KOTOPBIM U3ydyaer
TO0JIA, CO3/1aBaEMble HETIOJBUHBIMU JIEKTPHUECKUMHU 3apsAaMHU.

3. DNeKTpOCTaTHUECKUM IOJEM HAa3bIBAETCS 3JIEKTPUUYECKOE I0JIe, CO3-
JlaBaeMOo€ HETIOJBHXHBIMU 3apsaaMH.

4. Cuna B3aMMOAEHCTBHS MEXIY IBYMS HEMOABMXHBIMHU TOYCUHBIMH 3a-
psramMH B BaKyyMe IpsIMO NPOIOPILHOHANbHA [IPOU3BEACHUIO 3TUX 3apsioB
1 00paTHO MPONOPLUOHANBHA KBAJIPATy PACCTOSHUS MEXITY HUMU.
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5. s mpoBeieHHs CBOMX SKCIIEpUMEHTOB KyJOH MCIIONIb30Ball KPYTHIIb-
HbIe Bechl. Ha HUTH OH MOZABEIIMBAJ MANOUYKY C 3apsDKEHHON OyCHHKOM, IpH
9TOM MaJIOYKa HAXOAWJIACh B TOPH30HTAILHOM IOJIOXKEHHUH 32 CYET MPOTHBO-
Beca. Bropas HenonsuxHas 3apshkeHHas OyCHHKA B3auMojeiicTBoBana ¢ mep-
Boii. [1o yrimy moBopoTa HUTH ompeaensiach CHiia 3TOro B3aNMO/ICHCTBYSI.
09 7.

r

6. F=k

Ecnu gy u ¢ ogHoro 3Haka, To qoq > 0. 3HauuT F COBIAAAET IO HAIpaB-
nenuto ¢ ¥ (cMm. puc. 11), T.e. 3apsia ¢ OTTAIKABAETCS OT ¢o. IIOBTOPHUB BHI-
KIIaJIKU U TIOMEHSB ¢ M ¢ MECTaMH, TOJIyYHM, UTO 3apsAbl o U ¢ OTTAJKH-
BaIOTCHL.

Ecnu gy u g pa3HbIX 3HaKOB, TO ¢y ¢ < 0. 3Hauwur, F MIPOTUBOIIOJIOKHO
110 HampaBjIeHuto 7 (cM. puc. 12), T.e. 3apsj ¢ OTTAIKUBAETCS OT ¢o. [1oBTO-
PHB BBIKJIQJIKA U MOMEHSB ¢ U ¢, MECTaMH, MOIYyYHM, UTO 3apsiibl ¢y H ¢
TIPUTATUBAIOTCSL.

% Puc. 11. © Py 12,

7. E= kq—g?, rae E — 9JIeKTpHYECKas HANPSKEHHOCTb [OJIS HEmOJ-
r
BIDKHOTO TOYEYHOTO 3apsifa gy Ha PACCTOSHUM F OT Hero, k — Koddduim-
ent nponopiuonansaocti, B CH k= 9-10° (H-m")/Krr’.
8. B ckamsapHoii popme 3aKOH BCEMHUPHOIO TSArO-
TEHMsl 3alMChIBaeTCs B Buue F = G@. B 3akone

r2

BCEMHPHOTO TATOTCHUA HMEET MECTO TOJIBKO IIPUTI-

M Puc. 13, JKeHue, T.€. F IPOTHBOIOJIOXKHA 10 HAMIPABIEHHIO 7 ,
WIIH, YTO TO YK€ CAMOE, COBIIAIAET 110 HampasieHuo ¢ —F (cM. puc. 13). Ec-

Mm _.
r.

s -
1M y4ecTb, uTo Mm/r" > 0, nonyuyaem F =-G
p

§ 57. IlpuHIMI CyNepno3uIUHU ISl JIEKTPUYECKOT0 NOJIst

1. a) JIunun HanpsHKEHHOCTH HAYMHAIOTCS HA IMOJIOKUTENBHBIX 3apsiiax.
ITone ToueuHoro 3apsaa ceprueckr CUMMETPUYHO. JIMHMM HanpsHKEHHO-
CTH TOJISI TTOJIOKHUTEIBHOTO TOYSYHOT'O 3apsiia NpUBEACHBI Ha puc. 14.

0) JIuHNM HaNPSHKEHHOCTH TIOJIS 3aKaHYMBAIOTCS HAa OTPHLATENBHBIX 3a-
psanax. ITone Toyeynoro 3apsma cheprvecKky CUMMETpHYHO. JInHUN Hampsi-
JKEHHOCTH TIOJISl OTPHULIATENIFHOTO TOUSYHOTO 3apsiia IpUBeIeHBI Ha puc. 15.
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B) JIMHNY HaNpsDKEHHOCTH HAYMHAIOTCS Ha TOJIOKUTENBHBIX 3apsiaax. M3
coo0pakeHUll CUMMETPHHU B TOUKE NTOCPEMHE MEXAY IBYMs 3apsiaMu IoJie
PaBHO HYJIIO, T.€. IMHUI HAIIPSKEHHOCTH TaM HET.

Ha npsimol, npoxoasdmen 4epes cepeiuHy OTpe3Ka, COeIUHAIOLIETO 3a-
PSIBI, HEPIICHANKYIAPHO €My, THHAN HAPSHKEHHOCTH PACXOAATCS B OecKo-
HEYHOCTb BIOJb 3TOH mpsAMoi. Ha mpsmol, npoxonsiueil depes 3apsnbl,
JVHAN HATIPSHKEHHOCTH PAcXOJTCS Ha OECKOHEYHOCTh. JIMHMM HampshKeH-
HOCTH JIBYX NOJIO>KUTENIbHBIX 3aps/10B IPUBEEHBI Ha puc. 16.

PO

Puc. 14. Puc. 15. Puc. 16.

r) JIuHuM HanmpsHKEHHOCTH 3aKaHYMBAIOTCSA HAa OTPUIATEIBHBIX 3apsaax.
W3 coobpakeHHii CHMMETpPUX B TOYKE MOCPEIHHE MEXIY IBYMS 3apsiiaMu
0JIe PaBHO HYJIIO, T.€. JINHUN HaNpsHKEHHOCTH TaMm HeT. Ha mpsimoi, mpoxo-
JIEH uepe3 cepeinHy OTpe3Ka, COeIUHSIONIETO 3apsi/ibl, NEPIEHIUKYIISPHO
€My, JTMHUH HaNpsHKEHHOCTH CXOAATCS U3 OeckoHeuHocTu. Ha mpsmoii, po-
XOZSIIEeH yepe3 3apsiibl, JMHUU HANpsDKEHHOCTH CXOAATCS M3 OECKOHEYHO-
cTy. JINHUM HanpsHKEHHOCTH JIByX OTPHULATENbHBIX 3apsi/IOB NPUBEJCHbI Ha

1) JIMHMM HanpsHKeHHOCTU HAUYMHAKOTCA Ha MOJIOXKUTEIbHBIX 3apsiax U
3aKaHYMBAIOTCS HAa OTPHUIATENbHBIX. Ha mpsMoii, mpoxomsiieit yepe3 cepe-
JUHY OTpe3Ka, COEUHSIIOIIETO 3apsAbl, NEPIEHIUKYJIISIPHO €My, KacaTellbHast
K JMHMSAM HAaNpsDKeHHOCTH TapajulelbHa 3TOMy oTpe3ky. Ha mpsmoii, co-
€IMHSAIOIIEH MOJI0KUTENIbHBINA U OTPULIATENILHBIN 3apsi/ibl, TMHUU HANpPsHKEH-
HOCTH UCXOJIAT U3 MOJIOKHUTEIBHBIX U CXOIATCS K OTPULATEIBHBIM 3apsiiaM.
JIMHMM HaNPAKEHHOCTH MOJIS MOJIOKUTEIBHOTO U OTPULATENBHOTO 3apsI0B
TpUBeIeHBI Ha puc. 18.

§ 58. OcHoBHas TeopeMa JIEKTPOCTATHKHA

1. Ilone Ha3bIBaeTCs MOTEHIMATBHBIM, €CIIM PabOTa 3TOr0 MOJIA IO JI0-
001 3aMKHYTOH TpaeKTOPHU paBHa HYJIO, H padoTa Mo IMEePEMENICHHIO MEX-
JIy TOUKaMH He 3aBUCHUT OT (YOPMBI TPACKTOPHU.

2. OcHOBHas Teopema 3JIeKTPOCTATUKUA COCTOUT B TOM, YTO 3JIEKTpHYE-
CKO€ I10JI€ NOTEHLUAJIBHO.
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3. IlpeanonokuM, 4TO CyLIECTBYET 3aMKHYTasl CUJIOBas JIMHUSA 2JIEKTPH-
yeckoro noss. Torza mpu nepeMemeHny BJoib 3TOW JUHUM paboTa Oyner
HE paBHa HYJIIO, a 3TO MPOTHBOPEUUT YCIOBUIO MOTEHIUAIBHOCTH. 3HAYUT,
CHJIOBBIE JIMHUHU HE 3aMKHYTHI.

§ 59. DHepreTnyeckue XapaKTePUCTUKHU IJIEKTPUIECKOT0 MOJIsI

1. IloteHumanom ¢ Ha3bIBaeTCSd OTHOIIECHUE MOTEHIMAIBHOW SHEPrUH
moJisi W K BenuurHEe poOHOTro 3apsaa q: ¢ = Wiq.
2. TloTeHuman TOJNS TOYEUHOrO 3apsijaa ompenensercs QopMyon

o=k ic.
r

3. 3aKOH COXpaHEHUs SHEPTUH ISl YaCTHUIbI, ABIKYLICUCS B DIIEKTPO-
2

CTaTUYCCKOM II0JIC: +q¢p = const.

4. Hanpsbkenuem U Ha3bIBaeTCsi OTHOIICHHE PabOThI A, COBEpIIAEMOM
3JIEKTPOCTATUUECKUM II0JIEM IIPH MEepEeMEIeHNH MTPOOHOro 3apsiia g u3 ol
HOU TOuKHM B ipyryro: U= A/q.

A —
S. A=W =W3 =q(¢1 — ¢2); U:;:M:%_%

6. Teopema 0 KMHETHYECKOW DHEPTUW IS 3apsSHKEHHON YaCTHIIBI, JBHU-

mv* mvg

)

JKYLIEHCS B 3JIEKTPOCTATHYECKOM TI0JIE: =qU.

7.0, =k C.
r
Bri6epem konctanty C Takoif, yToObl MOTEHLMAT OOpallaics B HyJIb Ha
6eckoneunocty, T.€. C = 0.
q 9149
Q1 =k=L. W =p1qy =k=2.
r R

MpuR=r w=kd192
r

§ 60.CBs13p Me:KIy HANMPSKEHHOCTHIO  HANIPSIZKEHHEM
1. A=qU, A=F-d; ﬁ:q[?. qU:an?:qucosoc.
U=Edcoso=E,d, rne E, =FEcoso, ecld Mbl HallpaBUM OCb Z IO

HaIPaBJICHUIO BEKTOPA d.

2. E. = Ecosa. 3HaunT MakcuMMajabHOE 3HaueHue £, = E, eciau coso = 1.
E=Uld=(¢,—0,)/d. Otcrona cnenyet, uto E=(¢,—¢,)/d, TIe pa3HOCTb O—P,
MakcuMaibHa. T k. E > 0, To @1 — @ > 0. Takum 00pa3om, HanpsKEHHOCTh
HarpaBJieHa B CTOPOHY Han0oJiee CUIIBHOTO YMEHbIIICHHS OTEHIINAIA.
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3. DKBUMOTEHIIMAIBHON Ha3bIBAETCS IIOBEPXHOCTh, 3HAUCHHS MOTEHIINA-
J1a HA KOTOPOM ITOCTOSIHHBL.

4. PaccMoTpuM aBe Oim3kue Touku A U B
Ha SKBUIIOTEHIMAJIbHOI MOBEPXHOCTHU (CM. pHUC.
19). IMoteHumansl B 3TUX To4YkKax O(4) u @(B)
paBHbL T.€. ¢(4) — @(B) = 0. [Tyctp manoe pac-

Puc. 19. crosiHue Mexy Toukamu 4 u B pasao d . To-

roa ¢(4) — o(B) = E-d (Manocts d Tpebyercsi, 4TOOBI OBIIIO MOXKHO HC-
HOJIB30BaTh 3Ty (HOPMyINy, COpPAaBETMBYIO ISl OJHOPOTHOTO mojst. Ilpm
3TOM MBI CYMTAEM, YTO Ha PACCTOSHUU d TOJIE MEHSETCS HE CUIIBHO  MOXKET
CUHMTAThCS OJHOPOAHBIM). 3Hauut, E-d =0 . 3HaueHHe 3TOr0 CKAISPHOTO
TIPOU3BEICHUS PAaBHO HYJO, ecnu, oo E = 0, mubo d = 0, nubo E mep-
NEHAUKYISIPHO d . JIBa IEPBBIX YCIIOBHUS HE BBIIOJIHCHBI, 3HAUHT, BBIIIOJIHE-
HO TPEThE YCIIOBHE, T.c. E NEpICHANKYISPHO d . YUHThIBas, 4TO d MaJlo,

d — KacarenbHasi K 9KBUIOTEHLMAIBbHOM moBepxHOCcTH. OTCIOa 3aKiII0ua-
€M, YTO HaIpPsKEHHOCTb IEPIEHIUKYIIPHA SKBUIIOTCHIMANBHON OBEPXHO-
CTH, T.€. CHJIOBBIE JINHUH IEKTPOCTATHIECKOTO OIS MEPIeHAUKYIAPHBI 3K-
BUIIOTEHIUAIbHBIM IIOBEPXHOCTSM.

5. PaccmoTrpum 1Be TOukM 4 ¥ B Ha SKBUIOTEHIMAIBLHONW MOBEPXHOCTH.
Coxpanum o0o3HaueHus u3 pomnpoca 4. Ilycte 4 — pabota moss mo nepe-
MEIIEHHUIO 3apsia ¢ 10 SKBUIIOTEHI[HAILHON TOBEPXHOCTH.

A4=q(0(4) - 9(B))=¢-0=0.

I'nasa 11. IlocTossHHOE MAarHUTHOE 10JI€ B BAKyyMe

§ 61. MarnuTHOe 1oJie pABHOMEPHO ABHKYILErocs 3apsaa

1. DieKTPOMArHUTHOE TIOJIE IMOKOSIIErOCs 3apsAa SBIAETCS TOIBKO
3JIEKTPHYECKHM. B OTIMYHMH OT HETO SMEKTPOMATHATHOE TONE BHKYIIETOCS
3aps/ia ABJIAETCS HE TOJBKO JJIEKTPHYECKHM, HO M MATHUTHBIM.

2. BekTop WHAyKIMM MATHHTHOTO TIOJNS HAIPABIECH MEPIEHIUKYISPHO
pa;yCc-BEKTOPY 7 W CKOPOCTH 3apsiaa v .

3. Jlist OKa3aTeNnbCTBA BOCIONB3YEMCSI COOTHOIICHWSIMH: B ~ gvg X 7,

F= qv % B, Te. F ~ qq [17 X [\70 X 17]1 [lo npaBuy J1eBOM pyKH U yUUTBIBas,
4TO0 gq, > 0, momyyaem, 4To MarHuTHas cwia JlopeHna, AelcTByoIIas Ha 3a-
pAA g SBISETCS MPUTATMBAIOLICH K 3apsiay ¢o. [IpoBOJsI aHANOTHYHBIE pac-
CYXK/IEHUsI 1 TIOMEHSB 3apsiJibl ¢ U ¢, TIOIy4aeM, YTO OHHU IPUTITUBAIOTCS.

4. TIpoBonsi aHAJIOTHYHBIE PACCYKICHUS, YTO U B BOIpPOCE 3, U yUUTHI-
Bad, 4T0 ¢qqo < 0, mosyyaeM, 4TO pa3HOMMEHHBIE 3apsiibl, JBIKYILIHECS IO
HapauIeTbHBIM TPAeKTOPUIM, Oy YT OTTAIKUBATHCS.
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5. Jlnsi noka3arenbCTBa BOCIOIB3YEMCS COOTHOLICHHSIMU: B ~qvg X7,
F =—qVvxB (cKOpoCTb —V 3apsja ¢ HalpaBleHa IPOTHUBOIOIOKHO CKOPO-

cra vy T.€. F ~—qq [\7 X [\70 XF ]] ITo mpaBuITy JIEBOI PYKH U YYHUTHIBAsSI, YTO

—qqo < 0, momy4yaem, 4To MarHuTHast cuia JlopeHma, nefcTByromas Ha 3apsiy
q SIBIISIETCA OTTAJIKMBAIOIICH OT 3apsna ¢o. [IpoBons aHaIOrW4HbBIE paccyx-
JICHUSI U TIOMEHSB 3apsABI ¢ U ¢, OTyYaeM, YTO OHU OTTAJIKUBAIOTCS.

6. I[IpoBoas aHAJOrMYHBIE pacCyKICHUS, YTO U B BONPOCE 5, U YUHUTHI-
Bast, 4TO —qqo > 0, moyry4aeM, 4TO pa3sHOMMEHHBIE 3apsbl, ABMKYIIHECS TI0
napajyIeIbHBIM TPACKTOPHSIM, Oy/IyT NPUTATUBATHCS.

§ 62. XapakTep MAarHMTHOI'0 MOJIA

1. Dpcren momecTrs PAAOM C MPOBOJIOKON MAarHUTHYIO CTPENKy U Ipo-
IyCTUJI 110 MPOBOJIOKe TOK. OH OOHapyXWiI, YTO NPU MPOTEKAHUH IO MPO-
BOJHUKY TOKa HaXOASAIIASCS PSIIOM C HUM MarHUTHAsl CTPEJKa OTKIOHSETCS.
IIpu 3ToM HaOMIOAANOCH ClEAyIolIee SBICHHUE: CeBEPHBIN (I0XKHBIN) KOHEIl
CTPEJKH OTKJIOHSUIMCH B pa3HbIe CTOPOHBI B 3aBUCHMOCTH OT TOTO, CBEPXY
WU CHU3Y OT CTPEJIKU ObUI PACIOJIONKEH IPOBOJHUK. Tak OH czenall BBIBOL,
YTO MarHUTHOE TIOJIE SIBJISIETCS BUXPEBBIM.

2. MarHuTtHoe ToJe SBJISETCS BUXPEBBIM

3. CunoBble TMHAM MAarHUTHOTO IOJS HE MEepeceKaroTcs; OHH JIMOO BEI-
XOJIST U3 OECKOHEYHOCTH M YXOJAT B OECKOHEYHOCTD, JINOO 3aMKHYTHI.

v 4. @opmyna 61.3 yueOnuka (cMm. puc. 20):

=Y
5. CosneHoMJIOM Ha3bIBAIOT KaTYIIKYy, HA KOTOPYIO
HaMOTaH IPOBOJHHUK.

Puc. 20. 490 6. OTO MpaBUJIO Ha3bIBAaeTCS MPABUIIOM IPAaBOW py-
KH: eclii 00XBAaTUTh MPOBOJHHUK MPABOW PYKOH, HalpaBUB OOJBIION Majerl
BJIOJIb HAIIPABJICHUS TOKA, TO OCTAJbHBIE MAajblbl YKa3bIBAIOT HAIpPaBIICHHE
CHJIOBBIX JIMHUH MarHUTHOTO IOJIS, CO3/1aBaeMOT0 JaHHBIM TOKOM.

7. Io aHanoruu ¢ CymecTBYIOIUMHU OTAEIBHO APYT OT JApyra pa3HOMMEH-
HBIMH DJIEKTPHYECKUMH 3apsAaMy ObUIH MOIBITKY MOJIyYNTh OTAENBHBINA Mar-
HUTHBIH 3aps]] (CEeBEPHBII WM I0XKHBII). DTH MOIBITKH IO CUX MOp HE yBEHYa-
JIMCH yCTIeXoM. B Teopuu 3TH 3apsiisl HMEHYIOT MOHOIOMSIMH Jnpaka.

§ 63. 3akon Ammepa

1. Cuioii AMriepa Ha3bIBal0 CHIIy ACHCTBHS MAarHUTHOTO IOJISL HA IOMe-
IIEHHBIH B HETO YYaCTOK ITPOBOAHKKA C TOKOM.

2. 3akoH AMmrnepa BeipaxkaeTcs popmynoit: Fy = Bllsin o.

3. Cuna Ammnepa HampasjieHa MEpHeHIUKYISIPHO MPOBOAHUKY C TOKOM U
BEKTOpY MarHWTHOW MHAyKUWH. HarpaBieHue 3TOi cuilbl orpesiensiercs 1o
NPaBIILY JICBOH PYKHU: €CIIM YeThIpe Maiblia HAIPABUTH 110 HAIIPABICHUIO CUJIBI
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TOKa B y4acTKe ITPOBOJIHUKA U BEKTOP MarHUTHOM MHIYKIMU BXOIUT B JIaJIOHB,
TO OTOTHYTHIH Ha 90° GOJNBIION MaJel] YKaKEeT HANpaBJICHHE CUITbI AMIIEpa.

4. IlpyyrHa BOHWKHOBEHUS CHJIBI AMIlepa 3aKII04aeTcsi B TOM, YTO Ha
KaXK/Ibli 3apsi] B IPOBOJIHUKE JEMCTBYET MarHUTHas cuiia JlopeHna.

5. IlapannenbHble TOKU NPUTIATUBAIOTCA, @ aHTUIIApAJUIETbHbIE — OTTall-
KHBAIOTCSL.

6. Jloka3aTensCTBO Ui MapajuleTIbHBIX TOKOB NMpHUBEACHO Ha puc. 2la,
JULS aHTUIapajlIeIbHbIX — Ha puc. 210.

I, L I L
Fy Fa

B B

Puc. 21a. Puc. 216.
7. MaruutHoe nosje He JeiCTBYeT Ha MPOBOJHUK C TOKOM B TOM CIIydae ,
€CJIM BEKTOP MarHUTHOW MHAYKIUU MapajlieleH TOKY.

§ 64. JleificTBHe MATHUTHOTO 110JISI HA PAMKY C TOKOM

1. Hopmasnbio K paMKe ¢ TOKOM Ha3bIBAalOT BEKTOD 71, KOTOPbIN MEpIeH-

JUKYJISIPEH IJIOCKOCTH PaMKH U HallpaBlIeH B Ty CTOPOHY, KyJa IepeMerian-
cs1 ObI OypaBYMK ITPH BPALIEHUH €0 I10 HAIIPAaBJICHUIO TOKA B PaMKe.

2. MarsuTHOE HoJIe IOBOPAYMUBaeT PaMKy ¢ TOKOM JI0 TeX HOp, IIOKa OHa
HE CTaHEeT PacIloyaraThCs MepIeHANKYIJIIPHO CHIOBBIM JIMHHUSAM TIOJIA.

3. [Ipu npoTekaHnu TOKa MO SIKOPIO HAa HETO HAYMHAET JIEHCTBOBAThH CHIa
Awmmnepa. B pe3ynbrare 3TOro BO3HUKaeT BpaIlalOUIM MOMEHT CHJI, U paMKa
HayMHaeT BPaIaThCsl.

4. TIpu poX0OXJIEHUH TOKA 110 paMKe C KaTYIIKOH B pe3yibTare AeHCTBUA
CHIIbI AMIIepa BO3HHKAET BPAIAOIINA MOMEHT, KOTOPBI OTKJIOHSIET CTPEJIKY.
Tlo BenmMumMHE 3TOr0 OTKIOHEHHS MOXKHO OIPEJIENTUTh CUITy TOKa B paMKe.

3JICKTpOMaFH](ITHOE mnmoJjie B Bemecree

I'maBa 12. DjekTpocTaTHKa NPOBOJHUKOB U JM3JIEKTPUKOB

§ 65. IMd1eKTPUKH B AJIEKTPUYECKOM T0JIe

1. JIusnekTpuKaMy Ha3bIBAIOTCS BEIIECTBA, HE COJEpKAIHe CBOOOIHBIX
3apsioB. K quanekTpukaM OTHOCSTCS CTEKIIO, KEPOCHH U T.JI.

2. lonsipHbIe AMAIEKTPUKH OTIMYAIOTCS OT HEMOJSPHBIX TEM, YTO Y HUAX
B MOJIEKYJIaX HE COBHAJAIOT LIEHTPHI PACIIPE/ICICHNUS MOJIOKUTEIbHBIX U OT-
pHULATETHHBIX 3apPSI0B.
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3. Monspuzanueit UAIEKTPUKA HA3BIBAIOT CMEIIEHUE OTPULIATENIbHBIX U
MOJIOXKUTENIBHBIX 3apsi/I0B BHYTPH JIUAJIEKTPHKA B IPOTHBOIOIOXHBIE CTO-
POHBIL.

4. JIManeKTpuyecKoil MPOHHIIAaeMOCThIO Cpelbl Ha3bIBaeTcs Oe3pa3mep-
Hasg (u3nyueckas BeNMYMHA, PAaBHAs OTHOIICHHMIO MOMYJIS HaIllpsHKEHHOCTH
3JIEKTPUYECKOTO TIOJI B BAKYyME K MOJYJIIO HANPSDKEHHOCTH HJIEKTPUYECKO-
IO IOJISI BHYTPH OJHOPOJHOTO ¥ H30TPOIHOTO JUAJIEKTPHKA.

5. DnekTpu4eckoe Ioje B JUIJIEKTPHKE OcialisieTcs ACHCTBHEM 3JIeK-
TPUYECKOTO MO HHAYLMPOBAHHBIX 3apsIIOB.

§ 66. IIpoBOIHNKH B JIEKTPUIECKOM MOJIE

1 IIpoBoAHMKAaMU Ha3bIBAIOT BEIIECTBA, KOTOPBIE COAEPKAT CBOOOHBIE
3apsHKEHHbBIE YACTHUIIBL.

2. SIBneHue 3IIEKTPOCTATHYECKON MHJIYKIMHU 3aKJII0YaeTCsl B MOSIBICHUN
Ha MPOTUBOIOJIOKHBIX CTOPOHAX MPOBOJHMKA 3apsAA0B PA3HBIX 3HAKOB HPH
€ro NOMELIEHUY BO BHEIIHEE 3JIEKTPOCTATUUECKOE HIOJIE.

3. 1) BHyTpu 3aps»KEHHOTO MPOBOJHHKA OTCYTCTBYET JJIEKTPOCTaTHYE-
CKOE I0JI€.

2) Cratmueckuii 3aps MPOBOJHHUKA MOXET pPAacIioyiaratbCs TOJIBKO Ha
€ro NOBEPXHOCTH.

3) HanpspkeHHOCTh Ha TIOBEPXHOCTH IPOBOJHWKA HANpaBJieHa MepIieH-
JUKYJISIPHO K 3TOH MOBEPXHOCTH.

4) Eciii BHYTpH NPOBOJHUKA UMEETCS MOJOCTh, TO AIEKTPHIECKOE IOJIe
B HEW OTCYTCTBYET.

5) Bo Bcex ToUukax MPOBOAHHKA IMOTEHIIUAJ TIOCTOSTHEH.

6) DnexTpuyeckoe IoJe Ha BBICTYIIAX NPOBOAHHUKA CHUJIbHEE, YeM Ha
BIIQJINHAX.

4. DnekTpocTaTHyecKas 3alluTa OCHOBaHa Ha Teopeme Dapaznes (cM.
TpeABLAYIIHA Borpoc 4).

§ 67. DnexTpuueckasi eMxkoctb. Kongencaropol

1. KonageHcaTtopoM Ha3bIBalOT CUCTEMY U3 JIByX IPOBOAHUKOB, Pa3JesICH-
HBIX CJIOEM JUDIIEKTPHKA, CIOCOOHYIO HAKAIUIUBATH dJIEKTPHUYESCKHHN 3apsil.

2. CylecTBYIOT pa3iU4HbIe BUABI KOHACHCATOPOB IJIOCKUE, IUJINHAPH-
yeckue, chepuyeckue u T.J.

3. EMKOCTBIO Ha3bIBAalOT (PU3MUYECKYIO BEJIMYHHY, PAaBHYIO OTHOLICHHUIO
3apsga Ha OOKJagKe KOHAEHCATOpa K HaNpsHKEHHIO MEXIy OOKIIaJKaMu:
C=q/U, rne C— eMKOCTb, ¢ — 3apsa oOknanku, U — HanpshKeHue.

4. EMKOCTh IITOCKOTO KOHJIEHCATOpa BBIYMCIAETCS 10 (opmyie

Kn?
H-m?
— IJI0IIA(h OOKITAJ0K U d — PACCTOSTHHE MEXY HUMH.

5. B cucteme CU— 1 @ (dapan).

goeS _
C= Od ;Tae g = 8,85 - 10 12 — DIIEKTPUYECKasl OCTOSIHHAS; S
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§ 68. DHeprus 3JIeKTHPHYECKOTO MO

1. E=Uld = q/Cd; C = €eS/d = E = q/€€S.
2. DHeprus dIEKTPHUYECKOrO TMOJsi BHYTPH KOHAEHCATOPA BBIYHMCIETCS
2
o ¢popmyne: W, :%Sd , Tie E — Hanpsh»KeHHOCTb TOJIs.

3. OOGbeMHOH IIOTHOCTHIO DHEPTHHU DJIEKTPHUYECKOTO ITONS HA3BIBAIOT
9HEPTHIO B eMHUIIE 00BEMa MOJISL.
4. DHeprust 3apsHKEHHOTO KOHIEHCATOPA BEIYMCIIIETCS 110 hopMyIe:
_ 2 .
W,,=q 12C, rne ¢ — 3apsin oOknanaku; C — eMKOCTb.

§ 69. DaexTpuyeckoe nosae 3emiu

1. 3eMHO}#i map 061aaeT OTPUIIATETBHBIM DJIEKTPHUECKAM 3aPsIIOM.
2. HamnpspkeHHOCTh 3JIEKTPUYECKOro MOJsi BOIM3M MOBEPXHOCTH 3EMIIH
paBua E = 130 B/m.
3.Tesno yenoBeka sIBISICTCSI XOPOIIUM IIPOBOJHUKOM U ITOITOMY 00pasyer
C IOBEPXHOCTHIO Beman OOHY 3KBUIIOTCHIHAJIBHYIO ITIOBCPXHOCTh.
l4] B2 1308/ u-(6.4-105 uf
4LE=k— =g =——= 9y 2 2
r k 9.10° H-m2/ K
5. HaprDKeHHOCTI) QJICKTPHUYICCKOI'O ITOJIA 3eMJ'H/I HaIlpaBJicHa BHU3, I10-
TOMY, YTO 3apsi 3eMJIH OTPHIATENICH.
6. aﬂeKTpI/I‘-IeCKI/II‘/’I IIOTCHIINaJI 3eMJ'H/I YBEIIMYNBACTCS C BBEICOTOH H3-3a

~6-10° K.

TOTO , YTO BEKTOP HAIPSHYKEHHOCTH 3€MHOTO ITOJIA E HarpaBJICH BEPTUKAJIb-
HO BHU3.

T'nasa 13. I[TocTosHHBII TOK B MeTaJLJIaX

§ 70. OcHoBHBIE MpeaCcTABIEHUS IeKTPOHHOI TEOPHH METAJLIOB

1. DieKTpUYECKUM TOKOM Ha3bIBAIOT YIOPSAJOUCHHOE JIBIKEHUE 3aps-
JKEHHBIX YaCTHII.
_@; 2. V3 nocTaBleHHbIX ONBITOB PHKKe cnenan BBIBOX, YTO

IpU MIPOTEKaHUHM TOKa 4yepe3 MPOBOIHHMK IMEepeHoca BEIIECTBA
Puc.22.  nppoposuuka He mpoucxoaut (cM. puc. 22).

3. Cytb onwitoB JI. 1. Mangensmrama u K. JI. Ilamanecku 3axmoyanach
B TOM, YTO NPH MHTEHCHBHBIX KPYTHJIbHBIX KOJI€OAHHMAX MPOBOJOYHOH Ka-
TYIIKK B TIOCJICAHEH BO3HUKAN JIEKTPUYCCKUN TOK. ITOT TOK OOHAPYKHBAI-
CsI IOCPEACTBOM Tene(hOHHOMH TPyOKH, IPHUCOSAMHEHHOH K KaTyIIKe.

4. 13 onbitoB CtroapTa 1 ToJMeHa cieoBaio, YTO METaIbl 00JIagatoT
3JIEKTPOHHOU MPOBOJUMOCTBIO.

5. OcHOBHBIE TIPEICTABICHUSI KIACCHYECKOW DJEKTPOHHOU TEOPUH Me-
TaJUIOB 3BYyYarT CIEeIYIOIUM 00pa3oM:
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1) cTpoeHHe METaIOB MPeACTaBIseT COO0N KPUCTAINIECKYIO PELIETKY,
B y3JlaX KOTOPOW HaXOJATCs IOJ0XKUTENBHO 3apsKEHHBIE HOHBI;

2) cBOOOHBIC AJICKTPOHBI IBUKYTCS Xa0OTUYHO;

3) MeTaiibl 006J1a1a10T 3IEKTPOHHOM NPOBOIUMOCTHIO;

4) npu eHCTBUU BHEUIHETO MOJISI E Ha XaOTHYECKOE JIBIKEHHE DJIEK-
TPOHOB B MIPOBOJIHUKE HAKJIA/IBIBACTCSI YIIOPSIOYCHHBIH Apei( IEKTPOHOB;
5) BHeIIHEe ToJIe HE BIMSACT Ha KOHILECHTPAIIMIO SJICKTPOHOB B CAWHMUIIC
o0beMa MeTasa.
R - = - = m . - - m_
6. ma=F, +F,; F,;=—el; F,=——V= ma=-eEL——V.
T T
7. Konmenrtpamued 9acTHIl Ha3bIBAIOT OTHOIICHHWE YHCIA YACTHII, CO-
JieprKalliXxcsa B HEKOTOPOM 00beMe K 3TOMY 00beMy.

§ 71. IlocTosAHHBII TOK B NPOBOAHUKE

1. Cuioii Toka Ha3bIBAIOT (YU3UYCCKYIO BEITMYHMHY, PABHYIO OTHOIICHHUIO
MIPOTEKILETo Yepe3 MoIepeyHoe CeYeHne MPOBOIHIUKA 3apsiia Ag KO BpeMeHH
ero npotekanus At: 1 = Ag/At.

2. Cuna Toka u3mMepsiercsi IpuooOpoM ,Ha3bIBAEMbIM aMIIEPMETPOM.

3. Ilycts 3a BpeMs At uepe3 cedeHHue MPOBOJHHUKA S MPOIUIo N 3JIeKTpo-
HOB 00muM 3apsiioM Ne. Ecnu cKOpoOCTh HaIllpaBIEHHOTO JBIXKEHUS 3JIEK-
TPOHOB 0DO3HAUHUTEH 32 V, TO 32 BpeMs Af BCE OHH OKa)XyTCsI B IIpeenax yJa-

ctka oosemom V = SI = AnS. Torma: v :L:ﬂ'izizi.

1
Ilockonsky N =nV =nSl, 10 v=—o.
neS

4. IToCTOSTHHBIM Ha3bIBAETCS IJCKTPHUECKUHA TOK, KOTOPBIH HE MEHSETCS
BO BPEMEHHU.
5. DneKTpUYecKoe MoJjie NOCTOSIHHOTO TOKA SIBJISIETCS IOCTOSIHHBIM.

- = m_ _
6. ma =—eE ——v. TlocTOSHCTBO CKOpOCTH O3HaudaeT, uro a = (), 3Ha-
T

- m .
uut E =——v = const.
et

§ 72. 3akon I:xkoyns-Jlenuna

1. ITpu npoxo’kAeHUU TOKa uepe3 NMPOBOAHUK Jpeidyroliye 31eKTpOHbI
WCIBITHIBAIOT CTOJIKHOBEHMS C y3JIaMH PELIETKHA M BCTPEUHBIMH YaCTHIIAMHU.
Kunernueckass sHeprusi 21€KTpOHOB NEPEXOIUT BO BHYTPEHHIOI JHEPIHIO
IIPOBOJIHHKA.

2. DNEeKTpUUECKOEe COIIPOTUBIICHNE IIPOBOAHUKA 3aBUCUT OT Fe€OMETpUYe-
CKHUX Pa3MepOB IPOBOJHMKA, a TAKXKE OT CPEIHEr0 BPEeMEHU Npobera u KOH-
LEHTPALUHU JIEKTPOHOB.
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3. BelgensgeMoe NPOBOJHUKOM C TOKOM KOJIMYECTBO TEIUIOTHI PAaBHO
IIPOMU3BEACHHIO KBaJpaTa CHJIbI TOKA, COIPOTUBIIECHHS [IPOBOJHUKA U BpeMe-
HH IPOXOKIEHHs 10 HeMy Toka: Q = I'Rt, rie I — cuma Toka, R — compo-
TUBJICHUE, { — BPEMSL.

§ 73. ConpoTuBjeHHe B MPOBOAHUKE

1. Y ienbHBIM CONPOTHBICHUEM IPOBOJHUKA HA3bIBAIOT (PU3NUECKYIO Be-
JUYUHY, PaBHYIO CONPOTHUBIICHHUIO IMJIMHIPUYECKOTO NMPOBOJHUKA €IUHUY-
HOM JJIMHBI U €IMHUYHOM MJIOIIaAH MONEPEeYHOro CeUeHUs.

/
2. R= pE , [Jle p — yJelIbHOE COIPOTHUBIEHUE, | — AJMHA IPOBOJHU-

Ka, a § — €ero IJIOIa/b IONEPEUHOrO CEUEHUS.

3. IIpy HOBBINIEHUH TEMIIEPATYPHI CONPOTHBICHHIE IPOBOIHHUKA YBEIH-
YHMBACTCsl, TIOCKOJIBKY BpeMsl CBOOOIHOrO IIpolera 3JIeKTPOHOB B IIPOBOAHU-
K€ yMEHBIIAeTCs.

4. p, = pi(1 + 0A?); Toe — yIenbHOE CONPOTUBICHUE NPH HEKOTOPOH
HavaJbHOU TemrmepaType ¢, At — IpUpalleHue TeMIepaTypbl, oL — TeMIIe-
paTypHbIi KO3(QQUIMEHT COIPOTUBICHUSL.

5. CompoTUBJICHHE METAUTHIECKUX MPOBOJIHUKOB, COTIACHO KBAHTOBOM
TEOpuH, OOYCIOBJIEHO PACCESHHEM 3JEKTPOHOB, IPUMECHBIMH aTOMAaMH,
paccestHUeM SIIEKTPOHOB JPYTUMH 3JIEKTPOHAMHU U PACCESHHEM JJICKTPOHOB
KOJIEOaHUSIMU MOHOB PEIIETKH.

6. CBepXIIpOBOIUMOCTBIO Ha3bIBAETCA SBICHUE, 3aKII0OYAIOIIEECT B Pe3-
KOM TIaJICHHH YZEIBHOTO CONPOTHBIICHHUS BEIIECTBA [0 HYIJS TPH TeMIlepa-
Typax, OIU3KUX K aOCOIIOTHOMY HYJIO.

7. CBepXIPOBOAHUKHU MPUMEHSIOTCSI IPH CO3JaHUM CBEPXCHIIBHBIX Mar-
HUTHBIX I0JIEH, B yCKOPUTEIIAX.

§ 74. Croponnee noJie. 3/IC

1. TlosHOE CONMPOTHBIIEHHE ILIEMU CKJIAJIbIBACTCS W3 CONPOTHBIICHHUS
BHELIHEH Ier — TMOTPeOHuTeNe TOKa M CONPOTHBICHHS BHYTPEHHEro —
HCTOYHHKA TOKA.

2. ITocTOsIHHBIN TOK B LIENH HE MOXKET MOJIEPKUBATHCS TOTEHIIUATbHBI-
MH TOJISIMH, KOTOPBIMH SIBIISIFOTCS, B YACTHOCTH JIEKTPOCTATUUECKOE U CTa-
LIMOHAPHOE HJIEKTPUYECKOE IOJIE.

3. CTOpOHHHM II0JIEM Ha3bIBAIOT HENOTEHIHMAIBHOE MOJe, KOMIICHCH-
pyrolee TerjIoBble OTepH SHEPTUU B IIPOBOIHUKE.

4. DNeKTpOIBWKYILEH CHIOHW Ha3bIBAIOT (DU3UYECKYHO BEIMYHHY, PaB-
HYIO OTHOILIEHHIO PabOThl CTOPOHHETO MOJIS K 3apsAy, 110 IepeMEeNIeHUI0 KO-

Acmop

q
5. CTOpOHHI/IC 110JI4 CO3/1ar0TCA B UICTOYHHKAX TOKa.

TOPOTO COBepIIaeTCs 3Ta pabora: &=
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§ 75. 3akons1 OMa

1. 3akon Oma JUIsL aKTUBHOT'O YYaCcTKa HCMH: CHJIa TOKa Ha aKTUBHOM
Y4JaCTKE LCIH IMPAMO IMPONOpHHOHAIbHA CYMME BI[C Ha KOHIAaX 3TOro y4a-

Uu+¢

CTKa U 0OpaTHO MPOIMOPIIMOHATIBHA €r0 COMPOTHBICHHIO: [ = ——— .

A ACT AHOT
JokazarensctBo: PaboTa Ha yuactke: A=A, + Ay > — =——+——.
q q q
A4 A Uu+¢&
Tax kax Aer =& 1T =, —=][R=IR=U+E=>1=—.
q q q

3akon Oma a1 MacCUBHOTO yJacTKa LEIA: CUJla TOKa Ha ITaCCMBHOM
YYaCTKE OCIIA IIPAMO ITPOIMOPHHUOHATIbPHA HANIPSKCHHUIO HAa €r0 KOHIAaX U 00-

U
paTHO NponopHruOHaJIbHA €0 COMPOTHUBJICHUIO: 1= E .

2. st OmpemeNeHusl COMPOTHBIICHHST IPOBOAHKMKA, pacloaras amrep-
METPOM H BOJIFTMETPOM, HAaJI0 HAWTH OTHOIICHNE U3MEPCHHOTO HATIPSKCHHS
Ha ero KOHIaX K M3MEpPEeHHON CHIIe TOKa, IPOTEKAIONIET0 Yepe3 MIPOBOJHHUK.

3. 3akon OMma JJIs TOJIHOHM LIeNM: CUJIa TOKAa B 3aMKHYTOH LENM IIPAMO
nponopuuoHanbHa 3JIC u 00paTHO NMPOMOPLUUOHANIEHA €€ MOJIHOMY COIpO-
THBJICHHIO.

st mokasaTenbCTBa BOCIONBb3yeMcs 0000mieHHbIM 3akoHOM Owma:

_u+¢ . YuureBasg, uto U= 0, R, = R + r, Haxonum: [ = :
R, R+r

4. CBs3p HaNpsDKEHUST MEXIy Ioitocamu uctoyHuka u ero 2JIC Bbipa-

1

xaetes popmynoit: &= U + Ir, rne I — cuna Toka, ¥ — BHYTPEHHEE COILPO-
THUBJICHUE UCTOUHUKA. OHU paBHBL, eciu ¥ = 0.
5. IIpu KOPOTKOM 3aMBIKAHUM CHJIA TOKA PE3KO BO3PACTacT.

§ 76. Pacuer iekTpryecKux nenei
1. OG6mas cuia Toka B 3aMKHYTOW IIEMTH HAXOJUTCS IO CIIEAYIOIEMY 3a-
kony: I,s = &(Rs1r), tne &— DJIC, r — BHYTpEeHHEe CONPOTHUBIICHHUE, a R g
— o011ee COMpOTHBIICHHE TICTIH.

2. 3aKOHBI MOCTIEIOBATEIIEHOI'O CONPOTUBIICHHUS POBOIHIKOB BBITIISISAT
CJIEAYIOIIMM 00pa3oM JJIsl 1 Y4acTKOB (cM. puc. 23):
—  H M

ITocneroBaTeIbHOE COCAMHEHIE
Puc. 23.
I,s=1,=1,=...= 1, 10 3aKOHY COXpaHEHU: 3aps1a;
Us=U, + U, +...+U,, T.K. IOTeHIHAN @, B KOHIIE 71-0I0 MPOBOJHUKA
paBeH NOTeHNIUaTy B Hadasne (7 + 1)-0ro NpoBOJHUKA;
Rys =R + R, +...+R, — 3TO COOTHOUICHHE MOTyYaETCsl IEICHUEM BTO-
poro Ha mepBoe.
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3. 3aKoHBI MapaijIenbHOTO COEAMHEHUS MPOBOAHUKOB BBITJIAIAT Cle-
JYIOLMM 00pa3oM Jyis # IPOBOAHUKOB (CM. puc. 24):

[TapamienbHOE COeTUHEHHUE

Puc. 24.
Is=1, + I, +...+], M0 3aKOHY COXpaHEHUs 3apsa;
Ugs=U, =U,=...= U, TK. IOTCHIIUAJIb] B HAa4YaJIc ¥ KOHIIC KaXXJIOI'0
TIPOBOJHHUKA PAaBHBI COOTBETCTBEHHO;

1 1 1 1

= —+—+...+—— — 3TO COOTHOIICHUE MOJYy4acTCs ACIICHUEM
R R Ry

BTOPOT'O Ha IIEPBOE.
4. BeiBog popmyis (76.10):

1 1 1

n

[Tockonbky =—+—+..+—, Rg = R, = R, =..= R, TO
Ry R Ry n
1 1 R
e (4= L S Re=
Re R R n
Boieoa popmyier (76.11):
1 1 1 1 R +R R(R
[Tockonbky = — + —,T0 =12 = Ry = B b
R R Ry R RiRy Ry +R,

§ 77. MoIIHOCTh MOCTOSTHHOTO TOKA

1. TTonHas MOIIHOCTH TOKA B 3aMKHYTOM IIEMH BBIUUCISAECTCSA MO GOpMy-

ne: P=1&, tne [ —cuna toxka, E— DJIC.
2. Ilone3Hast MOLITHOCTH TOKA BBIUUCIISETCS 110 OJHOW U3 HIDKEIPUBEICH-
2y U?
HbIX Qopmyn: P=IU=IR~= = rae / — cuna Toka, U — Hanpsbkenue, R

— COIPOTHUBJICHUE.
2
3. IloTepu MOLIHOCTH MOXHO BBIYUCIUTH 10 popmyne: AP = I'r, rae [ —
CHUJIa TOKa, ¥ — BHYTPEHHEE CONPOTUBIIEHUE HCTOUYHUKA TOKA.
4. KIIJI wucroyHuka TOKa MOXHO OIpENeNuTh 10 (opmyie:
P R
’r'l = o—_— = .
F, R+r
5. Ilone3Has MOLIHOCTh MaKCHMajbHa B TOM Cllyuyae, KOI/la BHyTpEHHEE
COIIPOTHBIICHHE 1IETIH PaBHO BHEHIHEMY compoTuBieHuto (R = r). KII/] npu
3TOM paBeH: M = R/2R =0,5.
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I'mapa 14. DjekTpuyecKuii TOK B MOJYNPOBOIHUKAX,
3JIEKTPOJIMTAX, A3aX U BAKyyMe

§ 78. IlosrynpoBOAHUKH

1. IoxynpoBOJHUKAMU Ha3bIBAIOT BEILECTBO, MIEKTPHYECKAs IMPOBOIU-
MOCTb KOTOPBIX 3aHUMAET IIPOMEXYTOUYHOE MECTO MEXIYy HMPOBOIUMOCTHIO
JU3JIEKTPUKOB U METAJLIOB.

2. ITpu HU3KUX TeMIlepaTypax B MOIYHNPOBOJHHMKAX BCE JIEKTPOHBI yua-
CTBYIOT B KOBAJICHTHBIX CBA3fX. [3-3a OTCYTCTBHSI CBOOOJHBIX 3IEKTPOHOB
COIPOTHUBIICHUE YBEIUYHUBACTCSL.

3. IIpu NOBBILIEHUU TEMIIEPATYPbI KOJIUUECTBO CBOOOIHBIX 3JEKTPOHOB B
HOJYNPOBOJAHUKAX YBEIMYMBAETCS M, CIEJOBAaTEIbHO, CONPOTUBIICHUE
yMeHblIaeTcs. B MeTamiax KOHILEHTpalus 3IEKTPOHOB OT TeMIEpaTyphbl
HPaKTUYECKH HE 3aBUCHUT, HO CONPOTHBJICHHE YBEJIMYMBAETCS 3a CYET yBe-
JIUYEHUs] MHTEHCUBHOCTU KOJIEOaHMHl MOHOB U aTOMOB KPUCTAIIMYECKOH
pELIETKH.

4. JlplpKoii Ha3bIBAIOT HE3aHATOE 3JIEKTPOHOM COCTOSIHUE B KOBAJICHTHOM
CBSI3M MEKJly aTOMaMHM IOJIyIIPOBOJHUKA.

5. CoOCTBEHHYI0 IPOBOJUMOCTb IOJTYIPOBOJHUKOB OOECIEUUBAIOT
JJIEKTPOHBI U JIBIPKH.

6. JIoHOpHO! Ha3bIBAIOT IIPUMECH, ATOMBI KOTOPOI MMEIOT GOJBIIYIO Ba-
JICHTHOCTb, 4Y€M aTOMbI OCHOBHOTI'O IIOJIyIIPOBOJJHUKA.

7. AKenTepHON Ha3bIBAIOT IIPUMECH, ATOMBI KOTOPOI UMEIOT MEHBIIIYIO
BaJICHTHOCTh, YEM aTOMBI OCHOBHOTO IIOJIyIIPOBOIHHKA.

8. IlonynpoBoHUK n-TUIA 00JaJaeT NEKTPOHHOM IPOBOIUMOCTBIO.

9. IlomynpoBogHUK p-THIIA 00NAKaeT ABIPOYHON TIPOBOIUMOCTHIO.

§ 79. Dn1eKTPOHHO-ABIPOYHBII Mepexos

1.D1eKTpOHHO-ABIPOYHBIM TIEPEXOJJOM HA3bIBAIOT CJIOH, BO3HUKAIOMIUN
Ha IpaHUIle KOHTAKTa MOIYNPOBOIHUKOB C p U 11 TPOBOAUMOCTEIO.

2. DIEeKTPOHHO-IBIPOYHBIN MEpexo/l HHA4YE Ha3bIBACTCS p-1-TIEPEXOJIOM.

3. B p-n-nepexone XaOTHYECKH ABMIKYILINECS JIEKTPOHBI 3a CUET Pa3HO-
CTH KOHICHTpaluil TUQPyHAUPYIOT U3 n-00JIacTH B p-00JIacTh, a JIBIPKH,
HA000POT, U3 p-obaactu B n-o6nacTh. B pe3ynbrarte n-o6macte mpuodperaet
HIOJIOKUTEJIBHBIN 3aps, a p-001acTh — OTpULATEIbHbIN. B ntore obpasyer-
csl IBOMHOM CIIOW 3THX 3apsioB (3alUparoIInil CIIO¥), ToIe KOTOPOro Tpe-
MSATCTBYET AajbHEHIIEH T Py3un 3JEKTPOHOB U IBIPOK.

4. Ilpu oOpaTHOM BKJIIIOYEHUU p-n-TIEPEX0JIa B LEIb TONIIWHA 3aIHparo-
Iero cj1og OyleT yBeJIMUUBATHCA, U B PE3YJIbTaTe TOK Uepe3 HEro He IoTe-
get. [Ipy npsIMOM BKITIOUEHUH p-n-NIEPEX0/1a B IIETh TOJIIIHA 3aUPAIOIIET0
104 OyJIeT YMEHBIIAThCS, €ro I0JIe OCIa0IAThCs, U TOK IOTeUeT.
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§ 80. ITosrynpoBoIHNKOBBIE MPUOOPHI

1. Tepmope3ucTOpaMH Ha3bIBAIOT IONYIPOBOIHUKOBBIE TIPUOOPHI, Me-
HSIIOIINE CBOE COMPOTHBIIEHNE B 3aBUCUMOCTH OT TEMIIEPATyphI (CM. puc. 25).
WX MCHoNB3YIOT ISl MUCTAHIOHHOTO U3MEPeHUs TeMiepaTypbl. DoTopesu-
CTOpPaMH Ha3bIBAIOT MOTYIPOBOIHHUKOBBIE TIPHOOPHI, MEHSIOIINE CBOE COMPO-
THUBJICHUE B 3aBUCUMOCTH OT JISHCTBYIOILIETO Ha HUX CBeTa (CM. puc. 26).

3 <o

t° o o
Puc. 25. Puc. 26. Puc. 27.

2. ITomynpoBOHUKOBBIM AUOJ — 3TO NPUOOP C OJHUM p-N-EPEXOTOM.
OH uCnob3yeTcs, HalpUMep, A BBIIPSMICHUS YIEKTPHYECKOTO TOKA.

3. HeiicTBHe IpOCTEHIINX BBIIPSIMHUTENCH OCHOBAaHO Ha BKIIIOUCHUE B
LElb IEPEMEHHOI0 TOKA MOIYIIPOBOJIHUKOBOIO 1U0AA, IPOILYCKAIOLIEr0 TOK
B IIENX TOJIBKO B OJIHY CTOPOHY (cM. puc. 27).

4. TpaH3UCTOPOM Ha3bIBAIOT MOJYIPOBOIHUKOBEIH MPHOOP C IBYMS p-H-
IepexofaMu U TpeMs BhIBoJaMu (CM. puc. 28, 29).

2 K -
‘@ p-n-p-TIepexoz. ) K N-p-n-TIepexoL.
) 5

Puc. 28. Puc. 29.
5. YcmmurensMi Ha3bIBarOT NMPUOOPBI, KOTOPBIC YCHIIMBAIOT JJICKTpUYe-
CKOE€ HalpsDKEHHe, MOUTH He MCKaxas ero. JleficTBre yCHIIUTeNst Ha TpaH3H-
CTopax nokasaHo Ha puc.30.

P n 12
+ bY/
Bxox B R
T Uy
o o
+
Puc. 30.

§ 81. TepmoaiekTpOHHASA IMHUCCHS M JJIEKTPOBAKYYMHBIE IPHOOPHI

1. TepMoas1eKTpOHHOM 3MuccHell Ha3pIBAIOT (DU3UUECKOE SBJICHHE, 3a-
KJIIOYAIOIIEECs B BBUIETE 2JIEKTPOHOB U3 HAIPETOIO TEJa.

2. Bbler a5eKTpoHa U3 BELIECTBA IPOUCXOAUT B TOM CIydae, KOrJa ero
9HEprusl MPEBHIIAeT WK PaBHA paboTe BBIX0a IEKTPOHA U3 BEIIECTBA.

3. PaGoty, KOTOpYy10 HEOOXOIUMO COBEPLIUTH UL YAAlEHUS 3IEKTPOHA
U3 BEIECTBA Ha3bIBAIOT pabOTOH BBIXOMA.
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4. BakyyMHBIH JHOJ MPEACTABISCT COOOM JBYXAIEKTPOTHYIO JIAMITY C
OTKaYaHHBIM BO3J[yXOM.

5. BakyyMHbIi 00agaeT OAHOCTOPOHHEH MPOBOJMMOCTBIO H3-32 TOTO,
YTO 3JEKTPOHBI MOTYT JIBUTAThCS TOJBKO OT HArpeToro Karoja K aHOAYy, HO
He B oOpaTHOM HampaBieHHH. Cxema NMpOCTEHIIero OXHOIOIYIEPHOAHOTO
BBINPSIMUTEJISI HA BAKYYMHOM JIMOJIEe ITpUBEZIeHa Ha puc. 31.

1
L
L2
3
—
o o N [
1 — sKkpaH,

2 — OTKJIOHSIOIIHE NIEKTPOABL,

3 — 3NEeKTPOHHAS MYIIKA.
Puc.31.  Haxan Puc. 32.

6. YCTpOHCTBO 31E€KTPOHHO-IY4eBON TPYOKM CXEMAaTHYECKU IPHBEIECHO
Ha puc. 32.

DJEeKTPOHHO-Iy4€eBble TPYOKU HCHONB3YIOTCS B Pa3iIM4HBIX NpHOOpax:
TeJIeBU30pax, ocumuIorpadax.

§ 82. DnexTpuueckuii Toxk B razax. Ilnasma

1. HocurensiMu TOka B ra3ax SIBJISIOTCS KaK M OTPHULATEIBHO, TaK M I10-
JIOXKUTEJIBHO 3apsHKEHHBIE MOHBI, @ TAKKe AJIEKTPOHBI. DTH YaCTHUIBI TOY-
YaroT, BO3JICHCTBYs Ha ra3 HOHU3UPYIOIIUM ITy4YKOM (IIOTOK OBICTPBIX DJIEK-
TPOHOB, PEHTTEH U T.]1.).

2. CaMOCTOSITENBHBINA pa3psi]] OTIIMYACTCSI OT HECAMOCTOSATEIILHOIO TEM,
YTO JUIsl MOAJEPIKAHUST CAMOCTOSITENFHOTO paspsiia He TpeOyercs MOCTOSH-
HOTO BO3JICHCTBUS HA I'a3 HOHU3UPYIOIIETO BO3JICHCTBHSL.

3. CaMOCTOSTENBHBIN pa3psi MOIACPKABACTCS 3a CUET yBICUCHHSI HOCH-
TeJNel TOKa SMHCCUEH 3JIEKTPOHOB M3 KaTO/Aa U MOHHU3AIMEN AJICKTPOHHBIM
yAapoMm.

4. Pa3nuyaroT clefyrolye BUAbI CaMOCTOSTEIbHBIX Pa3psAAoB: HUCKpPO-
BOH, KOPOHHBIH, TIICIOMUI U TyTOBOM.

5. IIna3moii Ha3BIBAIOT BRICOKOMOHMU3UPOBAHHEIN Ta3. B mmasmenHom co-
CTOSIHUHM, HallpuMep, HaXOAUTCs BeuecTBo sapa ConHua.

§ 83. DnekTpuyecknii TOK B 3JEKTPOTUTAX. 3aKOH 3JIEKTPOIN3A

1. DnexTpoiauTaMy Ha3bIBAIOT BEIIECTBA C HOHHON IPOBOINMOCTHIO.

2. Hocutensimu TOKa B 3JIEKTPOJIUTAX SIBIISIOTCS IOJIOKUTEIbHBIE U OT-
pHLIaTeNbHbIE HOHBI.

3. DNEeKTPONUTHYECKON TUCCOIMAlell Ha3bIBAIOT (hPU3NUECKOe SIBJICHUE,
3aKJIOYAIOIeecss B PAcrafe MOJIEKYJ PAacTBOPEHHOTO BEIIECTBA Ha HOHBI
M0J1 ACHCTBHEM NOJISPHBIX MOJIEKYJ pacTBopuTens. [Ipumepom sneKTposu-
THYECKOW ANCCOLMANNH SIBIISETCS pACTBOPEHHE MEIHOTO KyIopoca.
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4. DIEeKTPOIM30M HA3bIBAIOT BBHIJEICHHE HA DJIEKTPOJax, BXOAAIIUX B
COCTaB 3JIEKTPOJIUTA BELIECTB.

5. Tpouecc paduHUPOBAHUS METALUTYPTUYCCKOW MEAM 3aKJII0YaeTcs B
JUCCOLMAIMK COJIE MEOM B 3JIEKTPOJIMTHYECKOW BaHHE M IOCIEIYIOLIEM
ocelaHuU 00pa30BaBIIMXCSI HOHOB MEIN Ha KaToJe.

6. TanpBaHOCTETHEN HA3BIBAIOT HMOKPBHITHE METAIMYECKHX TN CIIOEM
JOPYroro MeTajula MyTeM SJIEKTPOoin3a. ['albBaHOIUIACTUKON Ha3BIBAIOT I1O-
Jy4eHUE METAJUINYECKUX KOIHMH IIyTeM HJIEKTPOJIN3a C MaTpHIL.

7. 3axon dapanest cBA3BIBAET MAcCy BBIACTHUBIIETOCS B Pe3yIbTaTe AJIEK-
TPOJIM3a BEIECTBA HA JICKTPOJIC C CHIION TOKa Ha HeM: m = kIAt, tnme m —
Macca BBIICIUBILETOCS BELIeCTBa, / — CHJa TOKA, K — 3JIEKTPOXHUMHUUECKUI
9KBUBAJICHT BEIECTBA, Af — MPOMEKYTOK BPEMEHH.

T'nmaBa 15. MaruuTHbIe CBOMCTBA BellleCTBA

§ 84. MaruuTHoe noJjie B BeulecTse

1. CnoBo «MarHuT» MPOU30LLIO OT Ha3BaHUS JPEBHETPEYECKOTO ropoja
Marue3uu, BOJU3U KOTOPOTO OOHAPYKUBAIUCH IPUPOIHBIC MATHUTHI.

2. Amrnep BBIABHHYJ THUIOTE3y O CYIIECTBOBAHWM B HEKOTOPBIX Telax
3JIEMEHTAPHBIX KPYTOBBIX TOKOB, KOTOPBIC OOYCIABIMBAIOT MArHUTHBIC
CBOMCTBA 3TOI'0 BEIIICCTBA.

3. MarHuTHON MNPOHHIIAEMOCTHIO HA3bIBAIOT (PH3MUYECKYIO BEINYUHY,
paBHy}O OTHOILICHUIO I/lHIlyKL[I/II/I MArHuTHOIoO IoJsa B cpe;[e K I/lH,I[yKL[l/ll/l

B
MAarHiTHOI'O IIOJII B BaKyyme: U :B—, 341€Ch B — MarHuTHas HHAYKOWSA B
0

cpene, B — MarHUTHas HHAYKOUS B BaKyyMe.

4. IlapamarHeTHkaM# Ha3bIBAIOT BEIECTBA C MAarHUTHOW MPOHHUIIAEMO-
cTpi0 P >1. /InamMarsHeTMkaMy Ha3bIBAOT BEIIECTBA C MATHUTHOW MPOHHIIAE-
MocThio W <l. IlapamarneTtuku: BO3AyX, IUIaTHHA, ATIOMUHHN; AMaMarHeTH-
KH: 30JI0TO, IIVHK, CTEKJIO.

5. deppoMarHeTHKaMu Ha3bIBAIOT BEIECTBA C OOJNBLIMMHU 3HAUYCHHUAMHU
MarHuTHO#M nponumaemoctd. K deppoMarHeTukaM OTHOCSATCS CICIYIOLIHE
BEILIECTBA: CTallb, HUKEIb, KOOAIBT M T.1.

6. K ocHOBHBIM CBOMCTBaM ()eppOMArHETHKOB OTHOCSTCS: OCTATOYHAS
HaMarHWYEHHOCTh, CIIOCOOHOCThH IOJ OEHCTBHEM HEOOJNBIIOrO BHEUIHErO
OJIs CO371aBaTh COOCTBEHHOE, BO MHOTO pa3 OoJibIiiee.

7. XKene3nas neranb, Harperas no 800° C, He OyneT NPUTATUBAThCA K
MarHuTy IOCKOJIBKY 3Ta TeMIlepaTypa Bbllle TeMiiepaTypsl Kiopu s xene-
3a (1c =768° C).

8. @eppuTaMu Ha3bIBAIOT BELIECTBA, IPEACTABISAIONINE COO0I coenuHe-
Husl okcupa xenesa Fe,O; ¢ okcngamu qpyrux MetaioB. Oepputsl mpume-
HSIOTCS B PAJMOTEXHUKE, SJICKTPOHUKE.
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§ 85. MaruutHoe moJjie 3emMin

1. CymiecTBOBaHHE MarHATHOTO TIOJNSI 3€MJIM TIOATBEPXKAAeT OJHO3HAY-
Hasi OpPMEHTAlUsI MAaTHUTHOH CTPEIIKH.

2. CeBepHBIif MATHUTHBII MOJTIOC HAXOUTCS B F07KHOM IOJTyIIApUH BOIU3U
K0KHOTO Teorpaduueckoro moitoca. KOKHBII MarHUTHBIH MOJIFOC HAXOUTCS B
CEBEPHOM IOJTyIapUH BOJIM3H CEBEPHOTO IreorpayecKoro mojkoca.

3. NuBepcusamu Ha3bIBaOT npoucxoasuie pa3 B 150000 net uzmeHeHus
PAacIioNOKEeHNsI MAarHUTHBIX ITOJIIOCOB 3€MJIM Ha MIPOTHUBOIIOJIOKHBIE.

4. B marautocepe MpoucxoasiT TaKue MPOLECChl, KaK MOJSPHbIE CHSIHU
U MarHUTHBIE Oypu.

5. MaruuTtHoe mosie 3eMiH, 1O COBPEMEHHBIM TUIIOTE3aM, CO3IaeTcs
JIBIDKEHHEM BEILIECTBA B )KUAKOM METAIMYECKOM SIJIPE TUIAHETHI.

IlepemeHHOE JIEKTPOMATHUTHOE TOJI€

I'maBa 16. DjieKTpOMarHuTHbIE KOJIeOaHUSA

§ 86. MHaykuus 3JIeKTPUYECKOI0 TOKA

1. Maiikn ®@apaneit poxuics B 1791 roxy.

2. Korna JIrxo3ed I'eHpy OTKPBUT HHAYKIHIO 3JIEKTPUUECKUX TOKOB, EMY
656110 33 TOMA.

3. MHayKkuuio Toka MOXKHO HaOIFOaTh B IIETIH, COCTOSINEH M3 rajJbBaHO-
MeTpa W KaTymKH. BBOIOS B KaTyHmIKy MarHuT, MOXXHO MO OTKJIOHEHHIO
CTpEJIKA OOHAPYKUTH TOSBJICHUE B LIETH AJIEKTPUIECKOTO TOKA.

4. Yto0Obl B HEMOABMW)XHOM TPOBOJHUKE TOSBHIICS MHIYKIHOHHBIH TOK,
MarHUTHOE T0JI€ JJOJDKHO OBITh IEPEMEHHBIM.

§ 87. IIpaBuuio Jlenua

1. Yncno CUIOBBIX TUHUN MAarHUTHOTO TIOJISI, TPOHU3BIBAIOIINX JTaHHBINA
KOHTYp, 3aBUCHT OT HHTEHCHBHOCTH TIOJISI ¥ B3aMHOTO PaCIIOJIOKEHHs KOH-
Typa ¥ MarHuTa.

2. UToOBI OmpeaenuTh HallpaBlIeHHEe BEKTOpa HOPMaJIH HEOOXOMMO BbI-
OpaTh HampaBiieHHe 00xojia KOHTypa. Ilociie BbIOOpa HAINPaBICHUS IMyTeM
BpAILCHUS 110 HEMY PYKOSITKH OypaBYMKa OTPEAENSAIOT HApaBJICHUE €ro Ie-
pEMEIIEHHs, YKa3hIBAIOIIee HATPABIEHHE BEKTOpA 1.

3. MarHuTHBIM IOTOKOM Ha3bIBAIOT (PU3MYECKYIO BEIUYMHY, IMPOIOp-
UOHAJILHYIO YHMCITy CHJIOBBIX JIMHHM, Mepecekaromux KoHTyp, @ = BScosa

31ech B — BEKTOp MAarHUTHOW MHAYKIUH, S — IUIOIAAb KOHTYpa, o —

YTOJI MEXKy HOPMAJIbIO K KOHTYPY U BEKTOPOM B.
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4. B cucreme C1 — 1 B0 (BeOep).

5. B obmem cimyyae mpaBuio JleHna 3By4uT ciexyromuM o0pa3oM: HH-
IYKIMOHHBIN TOK BCETJa UMEET HalpaBjeHHe, IPH KOTOPOM BO3HHMKAET MPO-
TUBOJICHCTBUE ITPUYMHAM, €TI0 IIOPOIUBIINM.

6. Ilycte MBI nBUTaeM MarHUT B CTOPOHY 3aMKHYTOro koHTypa. [Ipm
9TOM KHHETHYECKasl SHEprus MarHUTa yMEHbBIIAeTCs 3a CUeT INepexona ee
YacTH B SHEPTUIO HHIYKIHMOHHOTO TOKA.

§ 88. 3akoH >1eKTPOMATHUTHOWH MHIYKIHH

1. DnexkTpoMarHUTHOH MHAYKIMEH HA3bIBAIOT MOPOXKIECHHE BUXPEBOTO
INEKTPUUYECKOTO TIOJIS IEPEMEHHBIM MarHUTHBIM TTOJIEM.

2. DriekTpudeckoe IoJe, MOPOXKIAEMOe NEPEMEHHbIM MarHUTHBIM TO-
KOM, B OTJINYHE OT 3JEKTPOCTATHUECKOTO, SIBIISICTCSI BUXPEBBIM.

3. IlepeMeHHOE MarHUTHOE IOJIE€ IOPOXKIAET BUXPEBOE BIEKTPUUECKOE
oJe, KOTOPOe IEHCTBYET HAa CBOOOIHBIE 3JIEKTPOHBI B IPOBOAHUKE. Bo3Hu-
KaeT 3JIEKTPUUECKH TOK.

4. MaruutHas cuia JlopeHiia, AeHCTByOIAas Ha CBOOOIHBIC JICKTPOHBI B
HETIOJBMXKHOM KaTyllKe, He MOXET BbI3BaTh B HEll TOK, IOCKOJbKY CPEAHS
CKOPOCTB JBIDKECHUS JJIEKTPOHOB PaBHA HYJIIO.

5. Cuty MHIYKIIMOHHOT'O TOKa MOXKHO OIPENENIUTh C IIOMOIIBIO 3aKOHA
SJIEKTPOMArHATHOW WHAYKIHNA 1 3akoHa OMma.

6. 3aKoH 31eKTpoMarHuTHOi unaykuuu: D/1C UHAYKIMU B KOHTYpE paB-
Ha OTHOULICHHIO U3MEHEHUSI MarHUTHOTO TTOTOKA 32 IIPOMEXKYTOK BpeMeHH At

AD
K 3TOMY BPEMEHH, B3STOMY C IPOTHBOIONOXKHBIM 3HaKoM: &; = Ve
t
3nech @ — MarHUTHBIN NOTOK, ¢ — BpeMs. DJ]C MHAYKIINHN TOKA B KaTyIIKe
AD
13 N BUTKOB MOXKHO OIpENeNnuTs 1o popmyie &; = —N Ar
t

§ 89. I'enepaTopsl TOKa

1. TenepaTop mepeMEHHOTrO TOKa IMPENCTaBIsAeT cO00H YCTPOUCTBO ISt
mpeoOpa3oBaHusl MEXaHMYECKOW SHEPrHd BpAIlCHHS B JJIEKTPUUECKYIO
SHEPrui0 MEePeMEHHOro ToKa. I'eHepaTop MEepeMEHHOI0 TOKa COCTOMT U3
SIKOpsE — OOMOTKH, B KOTOPOH BO3HHKAaeT TOK, M MHIYKTOpa — MarHMra,
CO3/IAI0IIET0 MarHUTHOE IoJIe. SIKOpb BpalllaeTcsl B [OJI€ MHAYKTOpa U B HEM
B pPE3yJIbTaTe AIEKTPOMArHUTHON MHIYKLIUU BO3HUKAET HJIEKTPUUECKUI TOK.

2. 'eHepaTop MOCTOSHHOTO TOKa OTIMYAETCs OT FeHepaTopa MepeMeHHOro
TOKa TEM, YTO BMECTO CIUIOLIHBIX KOJIEI B HEM HCHOJIB3YIOTCS MOITYKOJbIIA.

§ 90. Camonnayxkuus

1. CaMOHH}IyKI.[PIeﬁ Ha3bIBACTCA SABJICHUEC BO3HUKHOBCHHUS BUXPEBOI'O
QJICKTPHUYCCKOI'O I10JIA B IIPOBOIAIIEM KOHTYPE ITPHU U3MCHCHUU B HEM CHJIBI
TOKa.
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2. Ilpu caMOMHAYKLIMHN MPOSIBIISETCS MpaBwio JIeHna: mpu caMOMHIyK-
UM BO3HUKAET BUXPEBOE IEKTPHUUYECKOE IIOJIE, UMEIOLIEE HAIpaBIECHUE,
IpU KOTOPOM BO3HUKAET NPOTHBOJACHCTBHE TOMY M3MEHECHHUIO CHIIBI TOKAa B
LIETIU, KOTOPOE €r0 BI3BAJIO.

3. HAYKTUBHOCTBIO L Ha3bIBAlOT KOA(PPHUIMEHT MPOMOPIMOHATBHOCTH
MEXy MarHUTHBIM NOTOKOM @, IMPOHU3BIBAIOLIMM KOHTYP U CO3Jarouiel
ero cuioit Toka B kourtype I: L = @/I.

4. B cucreme CU — 1 I'n (reHpu). Enununa uzMepenus Ha3BaHa Tak B
yecTh yueHoro Jlxxozeda ['eHpu.

5. MHOyKTUBHOCTD IIPOBOAHUKA 3aBUCHUT OT €r0 F€OMETPUUECKHUX pa3Me-
POB 1 (POPMBI 1 MATHUTHBIX CBOHCTB CPe.Ibl, B KOTOPYIO OH IIOMEIIEH.

6. VHAyKTUBHOCTb KATYLIKHM MOXHO YBEIWYUTh IYTEM YBEJIUUCHUS
TUTOLIIAIA COJICHOMA, YHCIIa BUTKOB WJIM YMEHBIICHHS JJIHHBI COJICHOHA.

7. OJAC caMOMHIYKIMU BeMUCTIETCS 1o Qopmyrne: & = —LI', rne L —
WUHYKTUBHOCTB, ' — IPOM3BOHAS CUJIbI TOKA 110 BPEMEHHU.
8. SIBneHMe CaMOMHIYKIUM aHAJOTUYHO SIBJICHHUIO MHEPTHOCTU B MeXa-
HUKE.
2
N LI
9. MarHuTHYIO 3HEPrHI0 TOKa MOXXHO HaiTH mo ¢dopmyne: W, =—,
2
rae L — MHAYKTUBHOCTB, | —cHa TOKa.
10. TTepBoii moHBIM HAKAJIOM 3arOPUTCA JaMIia 1, MOCKoJIbKY Onarogaps
KaTylke L B BETBU C JIAMIIOYKOH 2 OyAeT BO3SHHMKATh MHIYKIHMOHHBIA TOK,
NPEMATCTBYIOMHNI OBICTPOMY yCTAHOBIICHHIO TOKA B JIAMITOUKE 2.

I'maBa 17. DjieKTpOMarHuTHbIE KOJIeOaHUSA

§ 91. IlepemeHHbIi TOK

1. F'apMOHMYECKUMH Ha3BIBAIOTCS KOJIEOAHHS 110 3aKOHY CHHYCa WIIN KO-
CHHYyCa.

2. DIEeKTPOMAarHUTHBIMH HA3BIBAIOTCSl TAPMOHMYECKHE KOJeOaHUs Ha-
MPSDKEHUS, CUITBI TOKA, HAMPSDKEHHOCTH DJIEKTPUYECKOTO MO U T. 1.

3. TapMoHHMYeCKHe KOJEOaHUsI XapaKTePH3YIOTCS MEPUOAOM, aMILTUTY-
JIOH, 4aCTOTOM M LIMKJIMYECKOHW YaCTOTON KOJICOaHMIA.

4. IlepeMeHHBIM Ha3bIBACTCS TOK, MEHSIOIIMNCS BO BPEMEHH.

5. T'apMoHMYECKUM HAa3bIBAETCSl NEPEMEHHBIN TOK, BO3HUKAIOUIMM B re-
HEepaTope MepeMeHHOoro Toka ¢ cunycouaansHon D/IC.

6. ®a30il koneOaHHA HA3BIBAIOT APryMEHT (YHKIMH, ONMCHIBArOLIeH
rapMOHHUYECKHE KOIeOaHHsI.

7. CpenHsiss MOUIHOCTh MEPEMEHHOTO TOKa BBIUHCIACTCS MO (opmyie:

P=1I 12U cos A, 3xech I, — pefictByroluas cuina toka, U, — neicTByoniee

HanpspKeHue, AQ — pazHoCTh (a3 KoneOaHuH CHIIbI TOKA U HaNIPSDKEHUS
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8. JeiictByromeit (mau 3G¢GeKTHBHOM) CUIONH TOKa Ha3bIBAIOT (prusnye-
1
CKYIO BEJIMUMHY, paBHY10: [, =—=, rje [, — aMmmryja cuisl Toka. [leii-
V2
cTByroumM (nin 3Q(HEKTUBHBIM) HANPsDKEHUEM HA3bIBAIOT (PH3MUCCKYIO Be-
m
— o rae U,, — aMIUTUTYy 2 HATPSKCHHS

9. AMIIIMTYJja HaOpsDKEHUs B CeTH ¢ HampsbkeHueM 220 B npuGunusu-

JMYKHY, paBayo: U, =

TenbHO paBHa: U, = x/EUﬂz 1,4:220 B = 308 B. YacroTa B Takoii ceTu pas-
Ha 50 I'm.

§ 92. ConpoTuB/ieHHE B LIeNU EPEMEHHOI0 TOKA

1. DeMEeHTHI NIEKTPHYESCKON [IeTTH 00IaIal0T aKTHBHBIM COIIPOTHBIICHH-
€M B TOM Clly4ae, KorJa »JIeKTpUYecKas SJHeprusl B HUX HEoOpaTUMO Mpeod-
pasyercsl BO BHYTPSHHIOIO. B POTHBHOM CiTydae 3JIEMEHTHI 00J1aJal0T peak-
THUBHBIM COTPOTHBJICHHEM.

2. Cusia TOKa M HampspKEHHE B IEMH C PE3UCTOPOM CBSI3aHBI BBIPAXKEHH-

U
em: I, = ?ﬂ, rae [, — pelicTByromas cuia Toka, U, — neicTByrolee Ha-

NpsHKeHUE, R — COIPOTHBIICHHUE PE3UCTOpa.

3. KonebaHus CHIIBI TOKA M HANPSDKEHHS B IIEIH C aKTHBHBIM COMPOTHB-
JICHHEM TPOMCXOMAT B OJHOI (ha3e, cleoBaTeNbHO, UX pa3HOCTh (a3 paBHA
HYJIIO.

4. EMKOCTHBIM CONPOTHBIEHHEM X Ha3bIBaeTCs ciedylomas Quiude-
ckas BennuuHa: X¢c = 1/0C, rne C — eMKOCTb KOHJICHCATOpa, () — IIUKIIH-
YyecKas 4acToTa MePeMEHHOT0 TOKa B IETIH.

5. Cuna toka /,, u Hanpspkerune U, B menH ¢ KOHAEHCATOPOM CBSI3aHBI
dbopmymnoii: 1, = U,/Xc, Tae Xc — €MKOCTHOE CONPOTUBJICHHE.

6. Cuna TOKa B LIeTIM C KOHJEHCATOPOM, HallpsHKEHWE Ha KOTOPOM PaBHO
HYJIIO, PaBHA 110 MOJIYJIIO aMILIUTY 1€ CUJIBI TOKA.

7. Ecnn yBenmM4UTH €eMKOCTh KOH/ICHCATOpa B JaHHON
LEeNH, TO CHJIa TOKa B 3TOW LEMHM TaKXKe YBEIHYUTCH.
Jlamma craHer ropeTs sipue (cM. puc. 33).

8. MHAYKTUBHBIM CONPOTHUBIEHHUEM X; Ha3bIBAETCS
Puc. 33. crnenyromias ¢Gu3nueckas BenuuuHa: X; = ol, toe L —
WHIYKTHUBHOCTD, (0 — IUKJIMYECKasi YaCTOTa NEPEMEHHOIO TOKa B IICTIH.

9. MHIyKTUBHOE CONPOTUBJICHUE KATYIIKH ITOCTOSSHHOMY TOKY pPaBHO
HYJIIO.

10. Cuna Toxa /,, u HanpsbkeHue U, B IeNH ¢ KaTyIIKOH WHAYKTUBHOCTU

. U
CBs13aHbI hopMmyoit: /,, = X—m, rie X; — UHAYKTUBHOE COIIPOTHUBIICHHUE.
L
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11. Hampskenre Ha KaTyIike, KOTJa cuja TOKa Ha HEil paBHA HYIIO, IO
MOJLyJIIO paBHA aMIUIUTYAE CHJIbI TOKA.

12. Ecniu BBIHYTB CEpJEYHUK U3 KaTyIIKU, TO MHAYKTUBHOCTh U COOTBET-
CTBEHHO WHIYKTHBHOE COIPOTHBIICHHE yMeHbIIUTCsA. B cminy 3akona Oma
CHJIa TOKA BO3PACTeET, a, 3HAYUT, YBEINUIUTCS HAKaJI JIAMITBL.

13. TIpnunHOl MOSBIEHUSI MHIYKTUBHOTO COIPOTUBIICHUS SIBJISETCS SB-
JICHUE CaMOWHIYKIHUH.

§ 93. KostebaTe1bHBII KOHTYP

1. KonmebaTenpHBIM KOHTYPOM HasbIBa€TCs LECIIb, COCTOAIIAA U3 KOHACH-
caTopa U KaTylIKH UHAYKTUBHOCTH.
2. ITomHas OHEPTUs K0JIe0aTeIbHOTO KOHTYpa BBIUHUCIIACTCS 11O (I)opMyne:

2 2 2
LI* ¢ LI
W=—+— , TA€ ——— —— DHEPIrrus MAarHuTHOT'O IOJIA KaTyIIKU C TOKOM,
2 2C
q 2
E — DHEPTHUA JJICKTPUYICCKOTO IT0JIsI KOHACHCATOpAa.

3. IIpu cBOOOAHBIX 3JEKTPOMArHUTHBIX KOJEOAHHUSAX B KOJIEOATEILHOM
KOHTYpE MEepPHOJNYCCKH M3MEHSCTCS CHJIa TOKAa B KaTYIIKE W 3apsj Ha KOH-
JICHCATOPE, a TAKXKE DIICKTPUIECKOE U MArHUTHOE T0JISI B KOHTYPE.

4. TpuurHO# CBOOOMHBIX KOJEOaHUH B KOHTYpE SIBIISETCS JCHCTBUE HA
CBOOO/IHBIE AJIEKTPOHBI B HEM MEPEMEHHOTO AJIEKTPUYECKOTO IMOJsi B KOH-
JICHCATOPE U BUXPEBOTO MOJISI B KATYIIIKE.

5. CobcTBeHHas 4acToTa KojeOaHuil B KOHType BhIUHCIAETCS 0 hopMy-

1
Jic
caropa. [Teproa cBOOOIHBIX KOJIcOAHHI B KOHTYPE BBIUUCIIAETCS 110 (GOpMYy-
ne (popmyna Tomcona): T = ZRR .

6. PezoHaHc B KOIE€OaTETHFHOM KOHTYpE BO3HHKAET, KaAK M BO BCEX KOJIe-
0aTenbHBIX CUCTEMAX, IIPU COBIAJCHUHU YaCTOTHI BBIHYXKIAIOLIETO HANpskKe-
HUS C COOCTBEHHOH 9acTOTOH KOHTYpa.

7. IIpu ® — 0 1 ® —> o0 aMIUIUTYZAA BBIHYXICHHBIX KOJe0aHUH ToKa 7,
CTPEMUTCS. K HYJIO, IOCKOJIBKY B JAHHBIX CIydasx JIMOO €MKOCTHOE, JIUOO0
MHIYKTHBHOE CONPOTHUBIICHHUE CTPEMUTCS K OCCKOHEUHOCTH.

Je: Wy = , TJe L— WHAYKTUBHOCTH KaTYIIKH, C — eMKOCTbh KOHJICH-

§ 94. ABTOKOEOAHUS

1. ABTOKOJIEOAHUSAMM HA3BIBAIOT KOJIEOAHUS CUCTEMBI IOJ AEHCTBHEM
BHEIIIHEH CUJIBI, HE SIBJISIOLICHCS MEpUOJUUECKON M0 BpeMeHHU. B kauectse
npruMepa aBTOKOJIEOaHUH MOYKHO MPHBECTH «IOIMPHITHBAIOIIYI0» KPBIIIKY
Ha KUIISAIIEM YaliHUKE.

2. IlpuHuun neiicTBUs J1aMIIOBOTO IeHEpaTopa OCHOBAaH Ha IEepHOAUYE-
CKOM BO3MEUICHUHM TOTEPSHHON SHEPruM KOHJCHCATOpa KOJe0aTenbHOro
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KOHTypa. PerynsaTopoM mepHoAMYHOCTH MOA3AapsIKH KOHIGHCATOpa BHEII-
HUM 3apsI0M SBJIETCS JJAMIIOBBLI TPUOJL.

3. I'enepaTop ¢ mepeBepHYTOI KaTyIIKOW oOpaTHOW CBs3UM paboTaTh He
OyzeT, MOCKOIbKY KaTYIIKU PAcIOOXKEHHbIE TAKUM 00pa3oM B3aUMOAEHCT-
BOBaTh HE OyAyT.

4. Cxema reHeparopa Ha TPaH3UCTOpe U300pakeHa Ha puc. 34.

|
A) !
T

K
Puc. 34.
5. K OCHOBHBIM 3JeMeHTaM aBTOKOJICOATEIBHON CHCTEMBI OTHOCSTCS:
KoJIeOaTeNbHBIN KOHTYp (B JJaMIIOBOM reHepaTope — LC-1ernoyka), HCToY-
HUK 5Heprud (B J1aMIoBoM reHeparope — BHemHsas DJIC), knanan (B aM-
MOBOM I'eHepaTope — AJIEKTpoJiaMIia), oOpaTHas CBs3b (B JJAMIIOBOM IeHepa-
TOpe — KaTyIIKa CBA3M Ly).

§ 95. llepenaua 3j1eKTOPO3HEPTUM HA pacTosinue. Tpanchopmartop

1. YToOBI YMEHBIINTE YHEPreTHUECKUE TIOTEPH B JIMHUH dJIEKTpoIepesa-
YW, Hy’)KHO YMEHBIIHUTH CONMIPOTUBIICHHE B JINHUU M YBEIUUUTH HAIPSDKCHHUE.

2. TpanchopmaropoM Ha3bIBAIOT MPUOOP, CIYXKAIMA A W3MEHEHHUS
BEJINYMHBI IEPEMEHHOTO HANPSDKEHUS IPH HEU3MEHHOM 9acToTe TOKa.

3. Mpunuun neiictBus Tpanchopmaropa OCHOBaH Ha HMHIYKIIMOHHOM
B3aUMO/ICHCTBHH JIBYX KaTYIICK C PAa3IMYHBIM KOJIMYECTBOM BHTKOB.

4. TpanchopMaTop HOBBIMIACT HANpPSDKEHHE, €CIM YHCIO BHTKOB Iep-
BHYHOMU KaTyIIKH MEHbIIIE, YeM Ha BTOpUYHOU. Ecin Ha mepBUYHOM KaTyIIKe
OoJpIlIe BUTKOB, Y€M Ha BTOPHYHOM, TO TpaHC(HOPMATOP MOHMKAET HAIps-
JKSHUE.

5. TpaHchopmaTop TO3BOJISAET CAENATh CONPOTUBICHUE HATPy3KH PaB-
HBIM COMPOTHUBIICHUIO MCTOYHHMKA B LENAX MOBBIMICHUS MourHocTH. Koad-

(uIEeHT TpaHchopMaIyH Ipyu 3ToM K = RL — cM. puc. 35.
H

|
i
|

r | N, N, Ry
[
|
T
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I'mapa 18. DjieKTpOMarHuTHBIE BOJTHBI

§ 96. I'mnote3a MakcBeJsia

1. BBenem B mpoBOIMILYIO Cpeay 3apsDKeHHBIH map. B pesynbrate B
MPOBOIAIIEH Cpesie BOZHUKHET TOK, KOTOPBIH TOJDKEH BO30YIUTh MAaTHUTHOE
nosnie. M3 cdepruueckoil CUMMETpUN CHUCTEMBI CIIeIyeT, YTO BO30YKIEHHOE
MarHuTHoOe IoJje objagaeT paauaibHOl CHMMETPHEH, T.e. He 3aMKHYTO, Yero
ObITh HEe MOXeT. TakuMm 00pa3oM, MarHUTHOE I0JIE PAaBHO HYJIO IIPU HEHY-
neBoM Toke. OTCroia BOZHUKAET HEOOXOJMMOCTh BBEJCHHS TOKAa CMEUICHHS,
PaBHOTO 0 MOAYJO ¥ MPOTHUBOIOJIOKHO HANPABIEHHOT'O TOKY IMPOBOIUMO-
CTH.

2. T'unore3a MakcBesia 3aKJII04aeTCsl B TOM, YTO IIEPEMEHHOE JIIEKTPU-
YecKoe ToJIe KaK M JABWKYLIEHCS 3aps] SBJISETCS UCTOYHUKOM MarHUTHOTO
HOJIA.

3. MarHuTORIIeKTPUIeCKO MHIYKINEH Ha3bIBACTCS SIBIICHHE BO3HUKHOBE-
HHSI MAPHUTHOTO TI0JIS1 TIOJ] ISHCTBUEM TIEPEMEHHOT0 AJIEKTPHYECKOTr0 TOJIS.

§ 97. DneKTpPOMArHUTHBIE BOJIHBI

1. IIpomecc BO3HUKHOBEHHUS AIIEKTPOMATrHUTHON BOJHBI TIPOUCXOAUT Clie-
JYIOIMM 00pa3oM: EePEeMEHHOE MAarHUTHOE T10JI€ CO3/aeT NEPEMEHHOE JJIeK-
TPUUECKOE, TIEPEMEHHOE JJIEKTPHUECKOE OISITH TEPEeMEHHOEe MarHUTHOE U T.JI.

2. DNEeKTPOMarHUTHOW BOJHOM HA3bIBAIOT BO3MYILEHHE 3JIEKTPOMArHUT-
HOTO TOJIS, PacIIpOCTPaHSIOIeecs B IIPOCTPAHCTBE.

3. BoHOBOE YHCIIO & BRIYUCIACTCS TI0 opMyIte: k= ® 1/ElEgLLq ,» TOE ©

— IMKJIMYECcKas 4acToTa KojeOaHWi 1o, €, L — 3JEeKTpuyYecKas M Mar-
HUTHAasI IPOHUIIAEMOCTh CPEbL, B KOTOPOH PaclpOCTPAHSIOTCS BOJIHBL.

4. Ilnockast BOJIHA OTIMYAETCs OT c(hepUueCcKOi CBOUM (DPOHTOM.

5. CKOpOCTh pacupOCTpaHEHHs BOJHBI 3aBUCHUT OT JAMAJICKTPUIECKONH
MarHUTHOW MPOHUIIAEMOCTH CPEJIbI €€ PacIpOCTPaHEHUS.

6. BOJHOBBIM BEKTOPOM Ha3bIBAIOT (PH3WYECKYIO BEMUYHHY, PAaBHYIO IO
MOJYJII0 BOJTHOBOMY YMCILy U HAIlPaBIEHHOMY B CTOPOHY PaclpOCTPaHEHUs
BOJIHBI.

7. da3a TIOCKOM BOJHBI Ompenensercs mo Qopmyne: ¢ =ot—k -7,
3[€Ch ® — IUKIMYECKas 4acToTa, k — BOJHOBOM BEKTOp, ¥ — pajnyc
BekTop. Paza ceprueckoil BOIHBI onpeaensercs mo gopmyne: ¢ = ot —kr,

31€Ch O — HNUKIIMYCCKas 4acToTa, k — BoIHOBOE YHUCJI0, 77 — PacCTOSIHUE OT
HWCTOYHMKA BOJIHBI JI0 JAHHON TOYKH.

§ 98. OTKpBITHE ITEKTPOMATHUTHBIX BOJTH

1. I'epu momecTHn Ha HEOONBIIOM PACCTOSHHUU IPYT OT JApyra ABa Me-
TAUTMYECKUX IIapa. 3aTeM, C MOMOINBI0 KaTymku Pymkopda oH 3apspkan
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9TH LIAPbI, MOKa MEXIYy HUMHU HE NPOHCXOIMI UCKPOBOH MpoOOH, MOpOXK-
JTAIOIUI1 3IIEKTPOMAarHUTHBIE BOJIHBI.

2. I'epiy perucTpupoBall 3J€KTPOMarHUTHBIE BOJIHBI C IOMOIIBIO PE30HA-
Topa.

§ 99. CroiicTBa 371eKTPOMATHUTHBIX BOJTH

1. CKOpOCTh JIEKTPOMAarHUTHBIX BOJH B Bakyyme ¢ ~ 3-10° m/c. Dra
CKOpPOCTH HE 3aBHCHT OT CHCTEMBI OTCYCTA.

2. DNeKTPOMArHUTHBIE BOJHBI OTJIMYAIOTCS OT YHPYTHX TEM, YTO OHU
MOTYT PacIIpOCTPAHATHCA B BaKyyMe.

3. BekTops! EuBs JJIEKTPOMATHUTHOW BOJIHE HAIPABIICHBI O] yT-
oM o = 90° apyr K apyry.
4. JIoKa3aTenbCTBO: C X E=c’B= E=cB.

~12 2
olff vl
5. Jloka3aTenbCTBO:  MOCKOIBKY W, = T; Wy, =

E =cB, c:;, TO Wy, =
VEHEQGH

6. IHTEeHCHUBHOCTBIO BOJTHBI Ha3bIBAIOT CpEIHEE 3HAUCHHE DHEpPIuH, Ie-
PEHOCUMOH BOJIHOM 3a €IUHUILY BPEMEHU Yepe3 eAUHUILY ILUIONIa 1 TOBEPX-
HOCTH, PacIiojIOKEHHOW MePIEeHANKYISIPHO HAIIPABICHUIO PACIIPOCTPAHEHHUS
Bomubl (I ~ v*; I~ EY).

7. Ilpu mepexoze BOJHBI U3 OJTHOW CPEIbl B IPYTYIO MEHSETCS CKOPOCTh
Y JUITMHA BOJIHBL.

8. Panuonokanys OCHOBaHAa Ha CBOMCTBE OTPaXKEHMS YaCTH 3JIEKTpoMar-
HHUTHBIX BOJIH OT I'PaHUIbI pa3fesa ABYX Cpel.

W, -

§ 100. IIpyHUKUIBI PATHO CBA3M

1. PagrocBs3p10 HAa3bIBAIOT MIPUEM U Ilepenady HH(GOPMAIK C TOMOIIBI0
PaJHOBOJIH.

2. PagmotenedoHHas CBA3b OTIMYACTCS OT PaJUOTENerpaQHON THUIIOM
MOJYJISILIMY CUTHAJIA.

3. AMIUIMTYTHOH HAa3bIBAlOT MOJYJISIIMIO BEICOKOYACTOTHBIX BOJIH METO-
JIOM M3MEHEHMS MX aMIUTUTY[. AMIUIMTYAHAs MOAYJISAIMS HEoOXoauMa JUist
pagroTeNe()OHHON CBSI3H.

4. Cxema paauornepesaroniero ycTpoicTBa nmpuseneHa Ha puc. 36. 3By-
KOBOHM CHTHAJI, CHUMaeMbIii ¢ MHKpPO(OHA MPEBPAIIACTCS B DJICKTPUUCCKHI
CHTHaJI, KOTOPBIH HOCPEICTBOM TpaHC(HOpMaTopa MOAYIUPYET aMILIUTYIY
BBICOKOYACTOTHBIX KoJieOaHMi B KonebarenbHOM KoHType. [lomyuuBiuiics
CHTHAJI U3JIy4yaeTcs aHTeHHOH B BUJIC YJIEKTPOMAarHUTHBIX BOJIH.
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'
Puc. 36.
5. JlereKTHpOBaHUEM (JEMO Iy TUPOBAHUEM) HA3bIBACTCS MPOLIECC MPE00-
pa3oBaHUs MOJYJIMPOBAaHHOTO CHTHAJIA B HU3KOYACTOTHBIC KOJIeOaHusI.
6. Cxema mpocTeiliero MAETeKTOPHOTO NpHEMHHUKa IMpHBeleHAa Ha
puc. 37.

- Puc. 37.

7. TlepemenHast emkocth C NETEKTOPHOTO IMPHEMHHUKA ITO3BOJISET JIO-
OWUTBHCS COBIAJCHUS COOCTBEHHOH YaCTOTHI KOHTYypa C HEOOXOIMMOM Ham
4acTOTOH BOJHBL, Auoa D u koHaeHcatop C) City)KaT Ajsl IeMOIYJISILIUU CHT-
Hana. [lwon D BBIIPSIMIISIET BBICOKOYACTOTHBIM CHTHAN KOJIEOATETHHOTO
koHTypa. Konnencatop C; CriaKuBaeT CUrHaJN C JUOAA, SBISSACH QUIBTPOM
HU3KHX 4YacTOT. B pe3ynbraTre Takod AEMOIYJSIMH CUTHAI HA JAUHAMHKE
MOYTH B TOYHOCTU TOBTOPSIET HU3KOYACTOTHBIA CHTHAJ Tepelaroleii craH-
[IHH.

8. IlepBblif panuonpueMHuk uzobpen pycckuil yuenslii A. C. Ilonos B
1895 romy.

9. TlepBblil TEKCT, MEPENaHHBIH C MOMOIIBIO PAJAUOTPAMMbI BBITIISIEN
cnenyrommm obpasom: «Heinrich Hertzy.
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3ATAYM U YIIPAKHEHUSA

Ne 1.

a) HookKHHUILIBI MOKHO TPHHATH 32 MaTePUAIBHYIO TOUYKY IPH pacuere ee
najgeHus ¢ OOJIBIION BBICOTHI; HENB3s1 — IPH ONPENENICHUH JUTHHBI HOKHHII.

6) ABTOMOOHIIb MOXXHO MPHHATH 32 MAaTEPUABHYIO TOYKY MpPU HU3Mepe-
HUM TyTH U3 MocCkBB 10 [IyOHBI; HENb3sl — INPH U3MEPEHHH MOIIHOCTH
JIBUTATEIS.

B) PakeTy MOXHO NPHHATH 32 MaTePHAIBHYIO TOUKY IPH pacyeTre mapa-
METPOB OPOUTHI; HEb3sI — MPU OTNPEISICHUH CHIIBI TATH IBUTATEIS.

Ne 2.
a) CaMoJIeT MOXHO TIPHHATH 3a MaTEPHATBHYIO TOUYKY MPU pacueTe Bpe-
MEHH TIOJIETa W3 OJHOTO TOpoja B APYTOM; HENb3sS — IPH ONpPEAeTICHUN

MOTbEMHOM CHIIBI.

6) ByunbHUK MOXHO NPHUHATH 32 MaT€pPUAIbHYIO TOUKY IIPH IEpEeHOCe
€ro U3 OJIHOTO MECTa B JPYroe; Helb3si — IPHU OINpeIeIeHHH CKOPOCTH Bpa-
IICHUS IECTEPEHOK.

B) CoJtHIIE MOXKHO MPHHATH 32 MATEPHATIBHYIO TOUYKY MPH MCCIICAOBAHUN
€ro JIBIXKCHHUS BOKPYT LIeHTpa [allakTHKH; HeJb3s — MpU HAOJIIOICHUN COJI-
HEYHOT'O BPAIICHUS BOKPYT OCH.

Ne 3.
AQ3; 2); B(-3; —1) (cm. puc. 38).
ITo TeopeMe IMucgaropa

X, M

[F(4)] ={BM)* +2m)* 3,6 v
Puc. 38. [F(B)|=y(-3m)% +(-1m)? =32 m.

Ne 4.
K(-2; 1); L(3; -1) (cm. puc. 39).
Ilo TeopeMe IMugaropa

[F(K)| =22 +(1m)? ~2.2
) e 30, F| =G + 12 =32m

Ne 5.
CYeTYNK KHIOMETPOB Y aBTOMOOHJISI U3MEPSIET MTPOHICHHBIH My Tb.

Ne 6.
Hano: h=10Mm. | Pemenne: [s|=h+(-h)=0;/=h+h=10m+ 10 M=20 m.

Hatirn: |§| L. OrtBer: |€| =0;/=20 M.
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Ne 7.
Jano: PemeHue:
R=30m. M3 TeOMETPUYECKUX COOOpaKeHMUI
Haiiru: |5|, 1. | (cm. puc. 40)
|s| =2R=2-30 M=60m;
[=mR~3,14-30 M~ 94 M.
Otser: |s| =60 M; [~ 94 m. Puc. 40.

“y

JaHo: Pemenue: [

l,=3 xm; ITo teopeme ITudaropa (cMm. puc. 41): I

ls| = Ji2+12 = JGion? +@n? =55

HaI‘?ITI/I:|§|,l. I=1,+L=3xm+4km=7Kkm. Puc. 41.
OrtBeT: |€| =5kM; /=7 kM.

“l

Ne 9,
3anaua pemieHa B yueOHHKe.
Ne 10.
Hano: Pemenne:
Xo=2M; ITepemerenue |§| n300pakeHo Ha puc. 42.
yo= 3w S=X —X=-3M—2M=-5M;
x=-3m; R _ R
P s, =y —yi=2M—(-3M)=5m
J—H o Otser: 5, = -5 M; 5, =5 M.
alTHU: 5, S, Prc. 42.
Ne 11.
3anaua perieHa B yueOHHKE.
Ne 12.
Cwum. puc. 43.
y’ M —
; s, =0, T.k. 5LOX,
5, = =S, T.K. s N ory;
X, M . .
vy =vy,1.x.7 TT OX, a,=-a,T.x.d N ox,
Puc. 43. L — L —
Vy:(),T.K.VJ_OY; ay=0,T.K.aJ_OY,
Ne 13.
JlaHo: Pemenue.
v~ 50 m/c; s 15.10'm
- 1 t==~2——=x3.-10%c.
s—vl,5~ 100 m. N 50 m/c
Haiimu 7. Otser: t~3 - 10%¢c.
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Ne 14.

JaHno: Pewenne.
v=5-10" m/c I=vit~5-10"M/c-3,15-10" ¢c=
t=1rton~3,15-10"¢c =1,575- 10" m= 15,75 cm.
Haiiru /. | Oter: /=15,75 cm.

Ne 15.

CxeMaTHYeCKHe PUCYHKH MIPUBE/ICHBI Ha puc. 44 a, puc. 44 0, puc. 44 B.

‘ - —
F aia ia ¢ v < >
[ I A
.
/. 7%7777’77777;7
Puc. 44 a. Puc. 44 6. Puc. 44 B.
Ne 16.

CxeMaTHUECKHE PUCYHKH MIPUBEICHBI Ha puc. 45 a, puc. 45 0, puc. 45 B.

A _ -
ﬁgi A b i_

s
Puc. 45 a. Puc. 45 6. Puc. 45 B.
Ne 17.
CM. puc. 46 a, puc. 46 0, puc. 46 B.
y Yy

Puc. 46 a.

Puc. 46 6.

2) a, :O,T.K.ﬁj_af,
a, =a,1.x.a 1T OY.

A 6) ax=0,T.K.aJ_OX,_
| ayz—a,T.K.ﬁN«OY.
" 5) axz—a,T.Kﬁll:aY),
Puc. 46 B. a,=0,1.x.dl0OY.
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o' e
Puc. 47 a. Puc. 47 6.
Cwm. puc. 47 a, puc. 47 6, puc. 47 B.
2) axza,T.K.ﬁTT&, 6) ax=0,T.K.?1J_5(:,
a, =0,1.x.dLOY. a, =a,r.x.attoy.
5) a,=-a,T.x.d N 5(:
a, =0,T.x.al0Y.
Ne 19.
3anaua penieHa B yueOHHKe.
Ne 20.

B o0rmem ciydae ¥ paBHOMEpHOE NPSIMOJIMHEHHOE NBHKCHUE, U PaBHO-
YCKOPEHHOE MPSIMOJIMHEIHOE JBIKCHHE, M COCTOSHHE IIOKOSI OIHCHIBACTCS
5 a,t?
hopmyIoit x = x¢t Vot +

a)x=2t+ 47, xg= 0, vo= 2 M/c, a, = 8 M/c’. JBiKeHNe PaBHOYCKOpEHHOE.
Cwm. puc. 48 a.

0)x=1- 28, x= 1 ™, v, = 0, @, = -4 m/c>. JIBM>KEHE paBHOYCKOPEHHOE.
Cwm. puc. 48 0.

B) x=F", X¢=0, v0,=0, a,=2 m/c’. JBukenne paBHOycKoperHoe. CM. puc. 48 B.
T) x=4—t, xo=4 M, vo,= —1 m/c?, a,=0. JIBmxeHue paBHoMepHoe. CM. puc. 48 T.
1) x =10 M, xo= 10 M, vy, = 0, a, = 0. Cocrostaue nokost. Cm. puc. 48 1.

_a o
Ve -
t t
o xXo=0 x o Xo X
Puc. 48 a. Puc. 48 6.
a > < V
X =0 X (0] Xo x o Xo X
Puc. 48 B. Puc. 48 1. Puc. 48 1.
Ne 21.

3ajaya pereHa B yueOHUKe.
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Ne 22.
Jano: xo =100 m;
a=1wm/c%t=6c.

Pemenue.
x=xo+at’/2 =100 m + (Im/c*(6¢)’)/2 = 118m.

Haiitu x. | Otset: x = 118 M.

Ne 23.

3anaua penieHa B yueOHHKe.

Ne 24,
Hano: vy = 3 Mm/c; ‘ Pemenwue.
a=08M/ct=6c. | [=v+af/2=3m/c6c+ (0,8m/c*(6¢)*)/2) = 32,4m.
Haiitu /. | OtBer: x = 32,4 M.

Ne 25.
Jano: Pemenue.
a=14w/c*t=Tc. | v=at=14w/c*- 7 c=98 m/c.
Haiitu v. | Otser: v =98 m/c.

Ne 26.

Hano: vy =800 M/c; |Pemienue.
a=-7-100m/c*  |v=vo+at=800m/c + (-7-10° M/c*)-6-10* ¢ =
1=0,6 Mc=6-10" c. | =380 m/c.

Haiitu L. | OtBet: v =380 m/c.
Ne 27.
Hano: vy = 60 m/c; Pemenne.
v=>5M/c; _v—vy _ 5Mlc—-60mc _ 2
At=1.1c. a= ~ TP =-50 m/c".
Haiitn a. Ortser: a = — 50 m/c.
Ne 28.
Hano: vy =18 km/u = 5 M/c; Pemrenne.
v =136 km/u =10 m/c; _v=vy _ 10M/c—-5m/c ~ 0.5 w/c
At=10c. a= A 10¢ — L MO
Haiitu a. | Otsert: a = 0,5 m/c”.
Ne 29,
Hano: Pewennue.
vo=361mM=10M/e; | 0= 02 /=12 /24 = (10m/c)/(2-1,2m/c) = 42 m.
a=1,2wm/c". Orper: [ = 42
Haiitu [. | TBET: £= %2 M.
Ne 30.
JaHo: a =45 M/CZ; Pemenne.
[=1000 m.

2al =% v=y2al =2-45m/c? -1000m =300 m/c.

Haiitu v.
‘ OrtseT: v =300 M/c.
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Ne 31.

Hano: [ =72 wm; Pewenne.
t=12c. 1=ar’/2; a=2l/f"; v=at=2l/t = (2-712m)/12¢ = 12 m/c.
Haiitu v. | Orer: v=12 m/c.
Ne 32.

Jano: Pewenne.
a=0,075 m/c’; 2

’ > t 21 2-1500 M
I= 1,5 kv = 1500 w. 1=07;t=\/;= == =200;
Haiitu ¢, v. | 0,075 w/c

v=at=ay2lla = \2la = {2-1500:-0,075w/c? =15 mc.
OrtseT: t =200 ¢; v=15 m/c.

Ne 33,
" Vekopenne a = (5m/c — 10M/c)/4e = 1,25 m/c’. Tle-
PEMEIIeHHE § ONPEIENACTCS TUIOMIAABI0 O TPapUKOM
v(f) — cm. puc. 49. lns onpeneneHus TUIOMIATN TIPH-
, MeHHM (hopMyITy TIOIAAN TPANCIIUH:
e 49, SZIOM/C+5M/C.4C:30M.
Ne 34,
v VYckopenne a = (4m/c — 2m/c)/10c = 0,2 m/c’. Tle-
peMelIeHne § OTpeIeNAeTCs IUIOMAAB0 MO TpadUKOM
v(t) — cm. puc. 50. ns onpeneneHus IUIOM@AnU IpH-
, MeHIM (hopMyIty IO TPATICIHN:
s S s 4M/C+2M/C.loc=30M'
Ne 35.
JlaHo: t 20c¢ N 50
_ . Pemenne. 7= — = — =04c¢c;v=—=— =251
t=20c; N 50 t 20c B
N =50.
Haiitu 7, v. | OtBeT: T=0,4¢c; v=2,5T11.

Ne 36.

[epuon obpamenus MunyTHO# ctpenku 77 = 1 yac = 3600 ¢, yacoBoit —
T,=12 yvacoB = 43200 c. CootBercTBytomue yactotel v; = 1/T} = 1/3600c ~
~2,8-10 T, v, = 1/T, = 1/43200c = 2,3 - 107" T,

Ne 37.

Hano: T=24 4= 86400 c; Pemenue.
R=6,410M. v = 2nR/IT =~ (2-3,13-6,4-10°M)/86400c ~
Haiitu v, a. | ~ 465 wm/c;
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~ 0,034 m/c* = 3,4 cm/c>.

a=—-=

v l(anjz _4m°R _4-314%.6,4-10°
R

R T 2 (36400c)
Otset: v ~ 465 M/c; a ~ 3,4 cm/c’.
Ne 38.
JlaHo: Pemenue.
T=lrox ~ 31510 ¢; 27k 2-314-15-10'" M
R=15-10"m v:—~—7 ~3-10" m/c;
— - T 3,15-10
Hantu v, a. |

~ 6107 m/c? = 6 Mm/c’.

LY (21:13) _4n’R4-314%-15-10"

R ORUT 72 (315-107 ¢)?

Oteert: v ~ 3-10* M/c; a ~ 6 Mm/c’.

Ne 39.
Mano: Pemienue. v = (2n(R+h))/T;
v ="7,8km/c; 2n(R+h)  2-3,14-(6400 kM + 320 kM)
_ .|\ T= ~ 2 ~5410 c=1,5 u.
2 _6::1%)(()) KM; % 7.8 xM/c
= KM.
Hatirn T Oteer: T~ 1,54.
Ne 40.
?;Z()l:()}z = 384000 xm = Pementic.  — 4n’R _4-314%-384-10° m
B : M; : - =
=273 cyr. = T (2,36-10° ¢)?
~236.10°c. ~2,76:10” m/c® = 2,76 mm/c’.
Haifty a. ‘ OtBet: a ~ 2,76 MM/c?,
Ne 41.
Jano: R =30 wm; ‘ Peme}me a
v =36 km/u = 10 M/c. (1OM/C)
— 2
Haiitu a . | a=l = ~3,3 m/c”.

R 30Mm Puc. 51.
Bektop a HampaBieH K IEHTPY KPUBHU3HBI (CM. pHc. 51).
Oteert: a ~ 3,3 M/c%.

Ne 42.

Jano: R = 1000 m; Pemrenne.
v=>54kma=15m/c | a=v/R=(15m/c)*/1000m = 0,225 m/c’.
Haiitn a. | Oter: a = 0,225 m/c’.
Ne 43.
Jano: Pewenne.
Vv =3 wm/c; v=v +V=3wm/c+(-0,6M/c)=24wm/c.
V=-0,6 m/c. Otser: v =2,4 M/c.
Haiitu v. |
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Ne 44.

Hano: v =4 m/c; Pemenue.
V=0,5wm/c. v=v +V=4wm/c+0,5M/c=4,5wm/c.
Haiitu v. | OtBer: v=4,5 m/c.
Ne 45.
Hano: v=15 m/c; Pemenne. v=v'+V;v'=v-V=15wm/c — 5 m/c =10 m/c.
V=>5wm/c; s=vt=15wm/c - 600 c = 9000 M =9 Km.

t=10mMuH =600c¢. | ¢ =y/t=10 m/c - 600 ¢ = 6000 M = 6 KM.

Haiitu v', s, s'. Otget: v= 10 M/c, s =9 KM, 5’ = 6 KM.
Ne 46.
Jano: Pemenwue. v=1v + V;
v=15m/c; Vi=v—V=15wm/c—(-5wm/c)=20wm/c.
V=-5wmlc; s=vt=15m/c- 1200 c = 18000 M = 18 xm.
1=20muH = 1200 ¢. | ¢ =/t =20 m/c - 1200 ¢ = 24000 M = 24 kM.
Haittu v', s, 5. Otser: v=20 m/c, s = 18 kM, 5" = 24 KM.
Ne 47.
JlaHo: Pemrenne.
v =25 km/4; v=o + Vv =v=Viv=vh Vi vi=v+ 1
V=75 xMm/u; / I / i
/=400 M= 0,4 k™. h=—=——; b= —= s t=h T L=
Haiiru ¢. moov=r V2oV
_ 1 4 L _v+V4v=V 2l 2-25km/a-0,4 kM _ 1
v=V vtV vioy? v2-r?  (25km/u)? —(5km/a)? 30
=2 MHH.
OTBeT: { =2 MHUH.
Ne 48.
JlaHo: Pemenue.
12300M, \)K:vi—v_[;
Vi = 90 kM/9 Ve =Vh+ve [ =1/ +v)s
=25 m/c; v =11/t; ty =1/(ve —vy); ! + ! =t
’ 1 1> 2 K /) 5
t=375c. vy =1/ty; H+t =t Vet Ve Vi TVq
Hatitu v,. H+t =t
vzzv_K‘fz =t; vT2=v1%— 2vi! ; vT=\/vK(vK —271) =\/25M/C~(25M/C—23§,—050CM) =

K T

=15 m/c = 54 xkm/u.
O1BeT: v, = 54 xM/4.

Ne 49,
Korza uenoBek GEXUT 110 JibIy, TO BO3AEHCTBUE Ha JIE] JOCTATOYHO Kpat-
KOBPEMEHHOE, ¥ M3-32 SBJICHHS HHEPTHOCTH JIE HE YCIIEBAET CJIOMATHCSL.
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Ne 50.

ITyns neficTByer Ha JBepbh OYEHb Majoe BpeMs, U M3-3a SBICHUS HUHED-
MU TIOCIIENHSSA HE YCIEBAET IPUUTH B IBMXKEHHE. [[aBlICHUE Tablia JIUTCS
MHOTO GOJIBLIE JABICHUS ITyJIH, IO3TOMY JBEPh YCIIEBACT MPUITH B JABHKE-
HME U OTKPBITHCS.

Ne 51.
JlaHno: m = 2 kr; Pemenne.
F=20H. a = F/m =20H/2xr = 10 m/c’.
Haiitu a. Otser: a = 10 m/c.
Ne 52.
Jlano: m = 4 kr; Pemrenne.
a=05wcH. | F=ma=4xr-05wmc =2H.
Haiitn F. OtBeTt: F=2 H.
Ne 53.
Hano: Pemenue. Cum. puc. 52. CornacHo teopeme ITuda-

m =4 xr; _ 2 2.
F=5H ropa I’ F +F5;

BH=RH L p R 5w a2ny

Haiitna. | @ =3,25m/c.
m m 4 xr
Oteer: a = 3,25 M/c’.
Ne 54.
Hano: Pemenue. Cm. puc. 52. CornacHo Teopeme [Tudaropa:
m=2Kr; 5 F2:F12+F22.F2:(ma)2:F12+F22;
a=2,5wm/c

Fy= \/(ma)z -F? =\/(21<r~5M/c2)2 ~(3H)? =4H.
Orsert: F, =4 H.

[Tycts nebenp coobmaer Bo3y cuiry I:“] , pak — Fz , IykKa —

ﬁ3 . [lockonbKy «BO3 M HBIHE TaM» MOJTy4aeM 17"1 + 17“2 + 1;3 =0.
Cwm. puc. 53.

[Tycts 1:“1 =F, Torma 132 =—F. TIlo BTOpOMYy 3akoHy HproToHa
ma= Flz +F22 =F + (- F )=0. ITockomsky m # 0, T0 G = 0.
Ne 57.

[Iycts denoBek aeicTByeT Ha Mauty ¢ cwioi F . Toraa mauta necTBy-
€T Ha YeJIoBeKa C CUIIoN — F 1o TpeThbeMy 3akoHy HeproTona. Horu neiictBy-
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10T Ha many0y ¢ cuioii — F . Torga ma =F + (- F ) =0, r.e. a = 0; 3Ha4uT,
JIOIKY TaKMM CIIOCOOOM HEJb3sl IPUBECTH B IBIDKCHHE.

Ne 58.

Jlomane ¢ teneroi JBHXXYTCA, ITOCKOJIBKY, XOTS BCC CHUJIBI U CKOMIICHCHU-
POBaHbI, OHU O6J'Ia£[aIOT HeKOTOpOﬁ CKOPOCTBIO.

Ne 59,
Cwm. puc. 54.
- Na Fp
W
F F,
<—|_< | o e
ping 4. Puic. 54 B.

mg
Puc. 54 r. Puc. 54 n.
N3 = - ]\72 - - 1\71 -
I_l 23 Lo 1] L2 o[ | Fo
| P | | |
P:sz mg ﬁm mg -Tpl mg
Puc. 54 e.
Ne 60.
Cwm. puc. 55.
X N
_[j_ ﬁ'rp j:ﬁ
mg ng
Puc. 55 a. Puc. 55 6.
N, B B
E, —l Ty D |_ T
mg F1P1 mg _
_ Ti3
- i -
F ¢ at I 7, %
mg m, & g
mg
Puc. 55 1. Puc. 55 e.
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Ne 61.

Cwm. puc. 54.
a) ma=T+N+mg+Fy,. 6) md =F+N+mg+Fy,
B) 0=N+mg+Fy, r) ma =T +mg.

0=mg+N;+Ty +F,, ; -
) 14 ST Ot™meTum, 4TO |T1|=|T2|.
O=m2g+N2 +T2 +FTp2’

02m1§+1§’1 +]:21 +FTp] +F,

e) Osz§+N2+T12+T32+ sz;

OZM3§+N3 +f23 +ﬁTp3'

OTMeTHM, 9TO |T12| =|T21 R |T32|=|T23|.

Ne 62.
Cwm. puc. 55.

a) 0=N+mg. 6) 0=F +N+mg+F,,
B) m&':ﬁ+ﬁ+m§+17}p. T) mé:mé-rﬁc.

1) mla} - mlgj- le OtMmeTuMm, 4To |f1| =|f2|, |51| =|52|.
mydy =m2g+T2.

myay =mg+ Ny +T5; +To1 +Fp 5
€) ymady =myg+ Ny +Tiy +Fp

m3yaz =m3g+1i3.

OTMeTI/IM, 4qTO |]:31| :|f13|, |]:12| :|f21|, |51|:|62| :|Zl3|.

Ne 63.
3agava peiieHa B yueOHHKE.
Ne 64.
Hano: m = 3 kr; ‘ Pemenue. ma = mg — F;
a=8wm/c. F.=m(g—a)=3xr- (10 m/c* — 8 m/c’) = 6 H.
Haiitu F.. | Orer: F, =6 H.
Ne 65.
JlaHo: Pemienue. ma=F, F;
m=1,51= 1500 xr; F,=ma+ F,=1500kr - 0,5 m/c* + 500 H =
a=0,5m/c’; F,=500H. | =1250 H= 1,25 xH.
Haiitn F,. | OtBer: F, = 1,25 kH.
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Ne 66.

JaHno: Pewienue.
m=21=2000 kr; _ _F-F, 1500H-500H _ 2
F= 1’5 xH = 1500 H, mafF—Fc;af . £ = 2000 K1 *0,5 M/c”.
Fo=500H. Otser: a = 0,5 m/c”.
Haiitu a.

Ne 67.
Hano: m =2 kr; | Pemenue. ma = F — umg;
F=20H; F 20H 2 2

= ——ug=—--05-10m/c"=5wm/c".

pn=0,5. “ m HE 2 Kr
Haiitu a. OtBer: a =5 m/c’.

Ne 68.
Hano: m =400r=0,4 kr; | Pemenne.
a=1w/c% ma=F—pmg; F=m(a+ pg)=
n=0.2. =04 xkr- (1 M/c*+0,2-10m/c)=12H.
Haiitu F. | Otset: F=12H.

Ne 69.
)13.1-10: . Pemienne. ma=F — F,,; [ = £tz;a= 2;
m = 20 xr; P 2 ;2
t=lc; 2 2-1m
I=1wm; F:m—2+Fm:20Kr~ 2+100H:140H.
F,, =100 H. t (Io)

Haiitu F. Ortser: FF= 140 H.

Ne 70.
Jlano: Pemenue.

:50 .
;nzzc;”’ ma=T—-mg T=m(g+a)l= %tz;a: tz_z;
/=10 m.

T=m(g+2/f)=50xr- (10 v/c* + (2:10 m)/(2 ¢)*) = 750 H.

Haiiru T. Orser: T'= 750 H.

Ne 71.
Hano: Pemenwue. ma = pmg; a = pg;
vo = 72 xm/a = 20 m/c; 2 2 20 m/c)?
n=0,6. 2la=v§; =;—°= Yo __ (20we) S~33m
Haiitn /. a 2gu 2-0,6-10m/c

Orser: /=33 M.

Ne 72.
JaHno: Pewenne.
t=1mun=60c; | ma=pmg;a=ug; 0=vy—at=v,— ngt;
u=0,02. vo=pgt=0,02 - 10 m/c* - 60 ¢ = 12 m/c.
Haiitu v, | OtBeT: vy = 12 m/c.
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Ne 73.
3anaua pemieHa B yueOHHKe.

Ne 74,
Jano: Pemenue. Cwm. puc. 56.
F, m, o, . | 1) 3anmmrem BTopoit 3akon HeroToHa: ma =F+N+ mg + FTP .

Haiitu a.

2) CripoeKTHpyeM ypaBHEHHE JIBUKECHHUS HA OCH KOOPAHMHAT:
E @ x:ma=F—F,—-mgcosa;
y:0=N—mgsina.

3) YuuThiBasi BBIpaXKEHHE JUISL CHJI TPEHHS TOKOS
F.p, = UN, nonyuuM ma = F —pmg cos o, — mg sin o.
Puc. 56. OxonuarenbHO: a = F/m — g(pcosa + sina).
Otget: a = F/m — g(ucos a + sin o).

Ne 75.

3anada pelieHa B yueOHUKE.

Ne 76.
Jano: Pemenue. Cwm. puc. 57.
m;, mo, 1) 3anumem BTOpoii 3akoH HploToHa
m; > m,. 71t 000UX Tl

Haittw a, T. | myg =mg+T; —myd=m,g+T.

2) BoluteMm BTOpOE ypaBHEHUE U3 IEp-
BOTO (my +my)a = (my —my)g. Puc. 57.
3) CripoeKTHpOBaB Ha OCbh X, Mbl Oy4uM: —(m; + my)a = —(m; — m,)g, OTKy-

my —my m —mp
Jla crnegyerT, uto a =————g. T k. m; > my, To —<1lna<g.
my +m m; +m
1 tmy 1tm;
4) CripoekTUpyeM ypaBHEHHE IBYDKSHUS JJIsI TIepBoro tena: —ma= —m g+7T;
T=my(g — a). [loncrapnsis HalJCGHHOE 3HAYCHHUE @, HAXOAUM:

my—my | _ my+my —my+my _ 2mmyg
szlg[l—gj—mlg = .

m1+m2 ny +m2 my +m2
my—m 2mym
Otger: ¢ =——2 g; T="- 28
my + my my + my
Ne 77.
Hano: Pemenune. Cu. puc. 58.
m =15 xr; 1) 3amnuiem ypaBHEHHS ABHKCHUS ISl 00OUX CaHEH:
F:z?H; ma =T +Ny +Fy, +mg; ma=T+F, +mg+F+Ny.
o =45°
-0 02’ 2) CnpoekTHpyeM 3TH YpaBHEHHs Ha OCH KOOPIHHAT U JIO-

0aBHUM K HUM €IIIe JBa, CBA3BIBAOIINE CUJIbI TPEHUA C CHIIA-
MU HOPMAJIbHBIX peaKuHﬁ OIIOPBI.

Hatitn a, T.
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xima=T—Fyp;

y:0=N, —mg; 2ma = Feosa— Fipp — Fop;
x:ma=-T —Fy, +Fcosq; 0=2T+Fyyp — Fpp, —Fcos
y:0=-mg+Fsina+Ny; Fiop = w(mg — Fsin a); Fyp, = pmg.

Fipp =uNy;  Fopp =puN;.

y B - a=(12m)(Fcoso — pmgtuFsino — umg)=
N, 7 7 MR 7 = (F/2m)(cosa. + psina) — pg =
12 21 Az
[ 120H [ﬁ N

X2 10,02 —J -0,02-10m/c*=
2 2

- = = - X =
Fpy 8 Fp ™& 2-15kr

Puc. 58. )
=2,6 M/c”.
T = (1/2)(Fcoso. + wmg — pmg + pFsina) = (F/2)(coso. + psino) =
_ 120H [ﬁ 2
2

—+0,02-— |= 42 H.
2 2

Ortser: a ~ 2,6 M/c; T~ 42 H.

Ne 78.
Hano: Pemenne. Cum. puc. 59.
y, m, o. 1) 3anuiem ypaBHEHHS ABHKEHUS 000UX TPY30B:

ma=mg+T, m5=m§+FTp+N+T.

2) CnpoekTupyeM ypaBHEHHsI JIBHKCHHUSI HA OCHU KOOPJAWHAT ¥ 3aIHIIEM BbI-
= y paKeHHs U1 CUJIBI TPEHHUS:

y:ma=mg-T,

X' :ma=T-mgsina— F,;
g y':0=N-mgcosa,

Puc. 59. FTP:HN'

2ma = mg —mgsino. — mg cosol;

0 =mg —2T + mgsin o + pmg cosa.

3) Toraa nomy4um: {

a = (g/2)(1 —sina. — pcosa); T = (mg/2)(1 + sina. + pcosa.).
OtgeT: a =(g/2)(1 — sin o — pcos a); T'=(mg/2)(1 + sin o + pcos av).

Ne 79.
Hano: Pemenue. Cwm. puc. 60.
k, m, . 1) 3anumem ypaBHenune auxenus: 0 = F mg — ﬁTp,
Haiirn Al 2) CpoexTupyeM ypaBHEHUS ABMKEHUS HAa OCH KOOPIUHAT:
y N {x 0=F— FTp;
ﬁ‘p |FZ . y:0=-mg+N.
y G 3) Tx. F=kAln F,, = pN, 10 kAl = pmg; Al = umglk.

Otser: Al = umg/k.
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Ne 80.
Jano: Pemenue. Cwm. puc. 61.
m=21=2000Kr; |])3anumem ypaBHeH#He IBIKCHUS: md = F + N + mg.

1= 153/3/11{ =60¢; 2) CopoekTupyeM ypaBHEHHUs ABOKEHHS Ha OCU KOOp-
s = M;

k=2-10°H/m. JIMHAT: {x sma = F;

:0=N-mg.
Haiitu Al ‘ 7 e
y t[ N 3) YuuteBas F = kAl s = a2, re. a = 2s/t, oJy4yaemM
4 2 . .
X m—;:kAl; Al = 2mzs _ 2 2(6)001<r SOOM2 z2,8'104 M.
i ¢ k* 2-10° Hm-(60¢)
Puc. 61. Otser: Al~2,8- 107" m.
Ne 81.
3anaua peiieHa B yueOHHKeE.
Ne 82.
Jlano: P =3 H. |Pemenne. mg=T; T=P; mg=P; m = p/g = 3H/10m/c” = 0,3kr.
Haiitu m. Otser: m = 0,3 K.
Ne 83.
Jano: Pemenue. Cwm. puc. 62. N
m =6 Kr; 1) 3anmmeM ypaBHEHHE JIBUKCHUS: [ =
a =v2 M | i = N+ mg. J::J— 4 v
Hattn P. |2y Crpoextnpyem ypabHeHns Isiskerns s
Ha ock y: ma = mg — N; N=m(g — a). Puc. 62.
3)P=N=m(g—a)=6xkr- (10 m/c> — 2 m/c’) =48 H.
Otset: P =48 H.
Ne 84,
Hano: Pemenue. Cwm. puc 63. 7
m =6 Kr; 1) 3anwimieM ypaBHEHHE JIBUKCHUS: y
a=2w/c. m5:N+m§. | | ‘%
Haiitu P. | 2) Cnpoextnpyem ypaBHEHHS JBHMKEHHS mep o3

Ha och y: ma =—-mg + N; N=m(g + a).
3)P=N=m(g+a)=6xkr- (10 m/c* +2 m/c’) =72 H.

OtBer: P =72 H.
Ne 85.
Hano: Pemenue. Cwm. puc. 64.

m=80«kr; |1) 3anumeM ypaBHEHHE JBHKCHUS:
v =10 m/c; mﬁ=N+m§.

R=20m. 2) CripoeKTHpYEM YPaBHEHHSI BHKCHHS mg
Haiitu P. | ma ock y. ma = N-mg; N = m(g+a). Puc. 64.

=
<
-
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2 2
3)a:v_;P=N=m[g+v—] =80Kr-[10M/cz+
R R

Ortser: P =1200 H.

2
M] = 1200H.

M

Ne 86.

Hano: Pemienne. Cum. puc. 65. N
m=19,6 T=19600 kr; | 1) 3anuiieM ypaBHEHHE IBH-

v=324 kM1 =9 M/C; |xenus: ma = N +mg.

R :u30 M. 2) CHpoeKTupyeM ypaBHEHHS me yl
Haiitu P. JBHKEHHS HA OCh ). Puc. 65.
ma=mg— N; N=m(g — a).
3)a=V/R;

M

2
P=N=m[g—%]= 19600k [wwe2

Orser: P =143 xH.
Ne 87.

_ Omle)?

Jz 1,43-10° H = 143 xH.

T K. IIIOTHOCTH >Kene3a OoIblle IIOTHOCTH JAepeBa, TO 00beM 1 TOHHBI
xelne3a MeHblie | ToHHBI fAepeBa. OTCIOa 3aKIII0YaeM, YTO BBITAIKHBAOLIAs
cuila, JeHcTByrommas Ha 1 TOHHY JepeBa Oouiblie, T.C. TOHHA JIEPEBA BECHT
MeHbIlIe TOHHBI jKene3a. B Bakyyme Ha 9Tu Tena He JIeHCTBYeT BBITAaJKHU-

BamoIias Cujia, U UX BEC 6y£[€T OJIMHAKOBbIM.

Ne 88.

PaccmoTpum cucremMy nTHila — SIIUK — BEChl — BO3JYX B sIIMKE. T.K.
BHYTPEHHHUE CHUJIBI HE MOTYT IIPUBECTU TaKyl0 CUCTEMY B JBIKEHHE, TO PaB-

HOBCCHUEC HC HapymIacTCH.

Ne 89.
JaHo: Pemienue.
m=6-10" kr; mM LHa? 6107210k
M=2-10"kr; |F= G—2= 6,67-10 - x (1,5-10' w)? ~
R=150-10° km = R
=1,510" m. ~3,6- 107 H.
Haiin F. |OtBer: F~3,6 - 10” H.
Ne 90.
Jano: Pemenue.
m=200r=0,2 kr; 2 2 2
R=1m. F=G2 =667.10 "I Q2 57007 h,
Haiirn F. R ke (1w

Otser: F~2,7- 10" H.
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Ne 91.

Jano: Pewenne.
m=81M; m'M
1=384400 km. | |F1() = Gr_z;
Haiitu r. ' ' ,
Ry =620 28 g Mgy =
(I-r) r (I-r) m

£(r) = B ().

81(1r)* = #*; 9(I-r)=r; r=0,9] = 0,9-384400 kM ~ 346000 kM.
OtBert: 7 =~ 346000 kM.

Ne 92,
JlaHo: Pernenue.
h:3R _ mM 3 mM . mM Fl_
Haiitu F\/F,. Fz*G—(R+3R)2 7G_16R ; Fi= R 16
Otser: F\/F, = 16.
Ne 93,

Kamens, nexamnmii Ha 3emrie, HeIb3s MOTHSATD, MPIJIOKUB K HEMY CHUIY B
TOYHOCTH PaBHYIO CUJIE TSDKECTH, IIOCKOJIBKY OH OyJeT B COCTOSIHMN PaBHOBE-
CHsl, a, 3HAYHT, 110 IIEPBOMY 3aKOHY HBIOTOHA, COXPaHUT COCTOSIHUE TTOKOS.

Ne 94,

CBOOOIHO MAIAIOIIMIA MIIUK OyIeT UMETh OOoJIblliee YyCKOPEHUE CBOOO/I-
HOTO TaJIeHUs] Ha MEPBOM 3Ta)ke, MOCKOJIbKY yCKOpEeHHe cBOOOIHOrO maje-
HUS yOBbIBAaeT C BHICOTOM KaK KBaJpaT pacCTOSHUSI.

Ne 95.
Jano: Pemenue.
1 1
= — M, M m —M g. 9,8 M/c?
81 7 |gmG i g G =Gt === ;=
r=0.27R. R r (0,27R)"  81-0,27 81-0,27

Hatitu g, ~ 1,7 m/c’.
Otger: g, ~ 1,7 m/c’,

Ne 96.
JlaHo: Pemenne.
m=318 M, M m 318M 318 318 2
_ g&=G—; 80=-G—=6G——==—g,=—98Mc” =
r=11R. R2 2 (11R)2 112°°% 112

Haiitu g,,. ~25.8 w/c?

OtBert: g, = 25,8 m/c?,
Ne 97.

a) Teno nBuxercs 1o nmapabose ¢ Ha4albHOW CKOPOCTBIO, HANIPABICHHON
TOJ] YIJIOM K TOPU3OHTY (CM. puc. 66 a).
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6) Teno nBuXKeTCsl BEPTUKAIBHO C HAaYalbHOW CKOPOCTHIO, HAINPABIICH-
HOU BBepX (cM. puc. 66 0).

B) Teno nBMXeTCsl BEPTUKAIBHO C HAYAJIbHON CKOPOCTHIO, HANIPABICHHON
BHU3 (CcM. puc. 66 B).

r) Temo nBUxeTCs 10 Mapabosie ¢ HaYaIbHOW CKOPOCTBIO, HAMIPABICHHON
TOPU30HTAJIIBHO (CM. pHC. 66 T).

y = y . Yy \y -
y Vo X (o, yO) x m
{
‘ (XO: yO) X (XOa yO) 170
Puc. 66 a. Puc. 66 6. Puc. 66 B. Puc. 66 1.
Ne 98.
Y y y
N 2wy A
(0, y0) X »0 x (x0, y0) x (xﬁ, o)
Puc. 67 a.’ Puc. 67 6. Puc. 67 B. Puc. 67 1.

a) Teno IBIXKETCS BEPTHKAIBHO C HAYaIBHOM CKOPOCTBIO, HATIPABICHHOI
BBepX (cM. puc. 67 a).

6) Temno nBrKETCs MO Mapadoie ¢ HAYaIBHOH CKOPOCTBIO, HATIPABICHHOI
OJ] YTJIOM K TOPH3OHTY (CM. pHC. 67 0).

B) Teno aBmwxkercs 1o napabosie ¢ Ha4aIbHOW CKOPOCThIO, HANIPABICHHON
TOPU30HTAIIBHO (CM. puc. 67 B).

6) Teno nBrKETCS MO NMapadoJie C HAaYalIbHOM CKOPOCTHIO, HAMIPABICHHON
0[] YIJIOM K TOPU30HTY (CM. puc. 67 ).

Ne 99,

Hano: vo  20m/c

Vo = 20 m/c. Pemenue. 1)0=v0—gt;t=—0:—2 =2c¢
= g 10wm/c

Haiitu ¢, .

2
2 p=8 =20 TME 50y
2 22 210wk
T.k. g Ha JIyHe B 6 pa3 GoJbliie, TO 4 U ¢ yBETUUUBAIOTCS B ILIECTD Pa3.
OtBer: t=2¢; h =20 M.

Ne 100.
Jano: Pemrenue.
h=10wm; o T
vo= 15w, | D287V vk v=yagh e}
Haiitu ¢, v. =\/2'10M/02'10M+(15M/c)2 20 e,
2)v=vy+gt; t =20 _ 20m/c—15m/c _05¢
g 10 m/c?

OtseT: t=0,5 c; v~ 20 m/c.
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Ne 101.

JaHno: Pewenne.

h=2wm; 2 T EIvE
V()=5M/C. hZ&,t: %;IZVOtZVO 2—h=5M/C 2 2M2 z3,2M
Haiitu [, v. 2 g g 10m/c

vy =gt =4/2hg; v=\/v§ +v§ =\/v§ +2hg =\/(5M/C)2+2-2M~10M/C ~ 8 M/c.

Otser: [=3,2 M, v~ 8 M/c.

Ne 102.
JlaHo: Pemrenne.
h; vo. DWh=gt?/2:t=2h/g ;1=vot=vo2h/g ;

Haiitu [, R.
2) Tlepexonst B CUCTEMY OTCYETa, CBSI3AHHYIO C CAMOJICTOM, MOJIYYaeM, 4TO
caMoJIeT B MOMEHT TajeHuss 60MOBI Ha TOBEPXHOCTh 3eMiIH OymeT Haxo-
JIUTHCS HaJl MECTOM IIaJICHU HaJl BLICOTOM R = A.

OtBeT: [ =vy4/2h/g ; R=h.

Ne 103.
Hano: Pemenue.
o Vo- X =g cosat;
Haiitu 1) ) gt2
tmaxs h’ L. Y =Vvp s (Xt—T.
. . tnax 2y sino
2)vy=vesina—gt; 0=vsino— g 5 Vb = ————.
g
2 2
v . Vg sin2a
3) L = x(tyax) = VoCOS Ol gy = 29 Jsinacosa=-2"—""
g g
: 2 2 22
t . Vo SIn o Vo SIn— o Vo SIn- O
4) h=y| M= | = ysin o - —2 ~&. 20 =20 .
2 g 2 2g 2g
2vg sina vg sin 2a vg sin? a
OTBeT: 1,4, = 0 s L==2 s h==2 .
g g 2g
Ne 104.
JlaHo: Pemenue.
h, L. Bocnonb3yemcs BbiBeneHHbIMU B Ne 103 dopmynamu ang L u
Haiiru o vesin20  v3sin’ o
h. Io ycnoButo 3anauu: L = h; 0 =0 ;
g 2g
2sin o cos o = sin’a/2; tga. = 4; o = arctg4 ~ 76°.
OtBet: a ~ 76°.
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Ne 105.

COpocuM ¢ KpBIIIH IoMa IMyCTyro 0aHKy 0e3 HauambHOM cKopocTu. Toraa

BBICOTA JIOMa /1 CBsI3aHA C BPEMEHEM TI0JIeTa ¢, 3aCEYEHHOMY T10 CEKyHOMEpY,
2 2

COOTHOIICHUEM A= gt/2, rre g = 9,8 M/c” — yCKOpeHUe CBOOOIHOTO Ta/ICHUSL.

Ne 106.

Me1 He «notepsiin» JIyHy, mockonbKy, xoTsi CoJHIIE U NPUTATHBAET €e
BJIBOE CHIIbHEE, 4eM 3eMiis, OHO coolmraer u 3emite, U JIyHe npuMepHO 0J-

HAKOBBIC YCKOPCHMUA.

Ne 107.
Jano: Pewenne.
_ 2,
}ge; 16’,23/1(2)5 v V2 /r=giv=yJgr ={17wec?-027-6.4-10° u ~
r=0,27R. ~ 1700 m/c = 1,7 km/c.
Haiita v. | OrtseT: v=1,7 xM/c.
Ne 108.
Hano: Pemenne
_ 30 .
m=2,6-10 K{, 2 m
R=10xkm=10" M. ?: —
= R
Haiitu v. |
2 30
v= ‘/Gﬂ =\/6,67-10_” H o 2,6 1? L ~1,3:10° we.
R KT 10" m
Otser: v~ 1,3-10° m/c.
Ne 109.
JlaHo: Pemenue.
R = 6400kwMm; Vo m 2 m vé R+h
vo = 8 kM/c; ?:G_z; R+h:G T T 71+E;
v=4xm/c. R R+~ v
Haiitu A. 2 2
h=rR 20 _1|=64001m B 1= 19200 sem,
v? (4xm/c)?
Otset: & = 19200 xMm.
Ne 110.
Tano: & =3600 kv = 3,6:10° M; | Pemenue.
R = 6400 &M = 6,4-10° M; »2 M
_ 24 =G————;
Mt6'10 KT. R+h (R+h)2
Haiitu v. |
2 24
v 6= lograot B CAP X 63100 ca6,3xule.
R+h KT 36-10°M+6,4-10° m

OtBeT: v ~ 6,3 kM/C.
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Ne 111.

JaHno: Pemenue.
r=244= o= 2 oY mgs 2oV
:864000, 1 T’ 2 R—|—h’ 1 25 T R+h’

R=6,410°wm; 5
M= 610" xr. Gﬂzzmv_ —=v=_G M : 2_71:: VGM3 =
i (R+1) R+h \CR+AT T (R+h)

Haiitu h.

2 A0~ 22 61024 . 2
h:i/GMT _R=3\/6,67 107" H-m2 /xr? -6-10% kr- (86400 c) 6410 ~

4n? 4.(3,14)

~3,6-10" M
Otser: 1~ 3,6 - 10" m.

Ne 112.
Taso: 2 R R
R=64-10m Pemenue. n( R M g:GMz’
Haiitu T. | (R+R) K

2 2
SBnR_g. 1 f32“R—4 /£~4314,f2 6.4:10° M o 1,410%c~3,9u

TZ 4’ IOM/C

Oteer: 7=3,9 4.

Ne 113.
Mauo: M, c. | Pewenne. (I/R)-(c/~2)>=GM /R>; R=2GM />
Haiitu R. 5

OTBeT:R=2GM/c .

Ne 114.
JlaHo: Pemenne.
M=210" kr; nH-M? 21030 kr

R=26M =2-6,67-10" > ~3-10°M=3 kM.
c? kr’ (3-10% m)?

OtBeT: R ~ 3 kM.

c=310°m.
Haiitu R.

Ne 115.
JlaHo: Pemenne.
ma=N-mg;N=m(a+g);P=N=m(a+g)=
=m@Bg+g)=4mg=4-80«kr- 10 m/c’ =3200 H.
Otset: P =3200 H.

Pemenue. ma=N-mg; N=P;

a:l_g' n:i:ﬁ_IZﬂ—IZS
P =3 xH = 3000 H. m g mg 75xr-10 m/c> '

Haiitu n.

OtBer: n=3.
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Ne 117.

UroObl BECUTh MEHbIIIE, YEJIOBEK JOJDKEH IOJIeTeTh Ha Mapc, T K. TaM
YCKOpEHHE CBOOOIHOTO MaJIcHNsI MEHbLIE.

Ne 118.

[Mockounbky, peHeOperas BHITAIKUBAIOIIECH CUIION B BO3JyX€, U UEIIOBEK,
U THUPS IBUKYTCS C OJJMHAKOBBIM YCKOPEHHEM, TUps HE JaBUT Ha PYKY 4eJo-

BCKa.

Ne 119.
JlaHo:
F=200H;
o =60° 5 =100 m.

Haiitu A4.

Ne 120.
Hano: F =700 H;
a=30°
s =2 kM= 2000 m.

Haiitu A4.

Pemenmue.

A= Fscos oo=200H - 100 m - cos 60° = 10000 J:x =
=10 xIx.

Otset: 4 = 10 x/Ix.

Pemenue.

A=Fscoso=700H-2000 m - cos 30° =
=1,2-10° Ix = 1,2 MJx.

OtBet: 4 = 1,2 M.

Ne 121.
Jago: Peurenwe.
m=0,15 kr; 2 F :
E=675 k= | Bi="2 ;v—\/ k —\/2 070K _ 300 e,
= 6750 2 m 0,15kr
Haiitu v. Otset: v =300 m/c.

Ne 122.
Hano: 2 . )
m=3Kr; Pemenue. E; = m;} _3xr (zM/C) = 13,5 JIx.
v =3 m/c.
Haiitu E,. Otser: E, = 13,5 [Ix.

Ne 123.
JaHo: Pemurenue.
m=1000T=10° kr; 2 6 5

> my 10° kr- (30 m/c
vo =108 km/a = A=AE=-T = (2 )"
=30 m/c. .
Haiitu 4. =-4,5-10" Ix.
Otser: 4 =—4,5 - 10° k.
Ne 124.

Hano: m = 60 xr;

v="T7xmMu =~ 1,9 m/c;
vo =5 km/4 ~ 1,4 m/c.

Pemienne. A = AE, = Ep — Ey =%(v2 —v§)=

= (60xr/2)-((1,9 M/c)* — (1,4 m/c)?) = 50 JIx.

Haiitu 4.

‘ OtBert: 4 = 50 [Ix.
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Ne 125.

JaHno: Pewenne.

Vo = 54 xm/u = 2 2 2

=15 wm/c; o - Ay = umgl, = =LC)2 =22,5M.
~05 2 2ug  2.0,5-10m/c

Haiitu /.

OrtBeT: [ =225 M.

Ne 126.
Hano: m= 0,4 xr; | Pemenue.
F=50H; 2 2 . 2
Vo =3 M/c. MYy, =0 _ QAR GWOY ) 36 =36 om.
Hation 1 2F 2-50H

ML | OrtBert: /= 3,6 cM.

Ne 127.
Hano: Pewenue.
m=101=0,01 kr} 2 2

’ ’ my mv m
v =400 m/c; AT FEF= (g —v?) =
[=8cm=0,08 m; 0.01
v = 800 m/c. =" (800 m/c)? — (400 m/c)*)=30000 H.
Haiitu F. 2:0,08m
Ortset: F=30000 H.

Ne 128.
Jlano: Pemenue.
m= 1(5)0 " 0L KIS | g =B /2 == (0,1 kr-(15m/c)?)/2 = — 11,25 [Ix.
Vo = M/C. A
Haiirn A Otser: 4 11,25 JTx.

Ne 129.
Hano: m = 0,5 kr; ‘ Pemennue. E, = mgh;
E, =25 JIx. h = EyJmg = 25]1x/(0,5kr-10M/c”) = 5 m.
Haiitu A. | OtBer: h=5m.

Ne 130.

Hano: k=100 H/m;
x=2cm=0,02 m.

Pemenue.
E, = kx’/2 = (100H/m-(0,02m)*) = 0,02 [T

Haiitu E,,.

Ne 131.

| Orset: E, = 0,02 Ix.

[MoreHumanbHas SHEPTUS B TOUKE NMPBDKKA M B TOYKE MPU3EMIICHHS OJIH-
HaKOBBI, a, 3HAYHT, 110 TEOPEME O TIOTEHINAIBHON YHEPTHH PadoTa CHIIBI TA-
JKECTH paBHa HYJIIO.

Ne 132.

[NoreHumanbHas SHEprus B TOUKE Hayaia IoJIeTa U TOUKU MPU3EMIICHUS
OJIMHAKOBBI, a, 3HAYUT, [10 TEOPEME O ITOTCHIUAIBLHON SHepruu paboTa CHIIBI
TSKECTH paBHA HYIIIO.
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Ne 133.
Jlano:
k=40 H/m;

x;=2cm=0,02 Mm;
x,=1cm=0,01 M.

ki kxh
Pemenne. 4 b kg _k (xf—x%) =

= (40H/M/2)((0,02 m)* — (0,01 m)*) = 0,006 JTx.

Haiirn A. | Ortsert: 4 = 0,006 [Ix.

Ne 134.
Hano: Pemienue.
[=10cm=0,1 M 2 .
P=10H. Pt =K PL__10H-OIm _ 5
Haiitu 4 2

' | OtBetr: A =-0,5 JIx

Ne 135.

Jano: Permenne.

k=250 H/m;

2 2F
E, =500 JIx. E,,:kx—;x: —_r mg:kx;m:E: /@:
g

Haiitu m.

Ne 136.

=50 kr

Z\/Z'SOOH)K'ZSOH/M
10 w/c?
Ortser: m = 50 kr.

HadansHoe mosokeHue COBIaaacT ¢ KOHCYHBIM, a, 3HAYUT, II0 TCOPEME O
MOTEHIUATLHONU OHEPTUn pa60Ta CHJIBI YIIPYTOCTH paBHA HYJIIO.

Ne 137.

3ajaua pemeHa B yueOHUKe.

Ne 138.
JlaHo:
ho =20 M;

h=10m.

Haiitu v.

Ne 139.
Jlano:
ho =1 M,

vo = 10 M/c.

Haiitn h.

Pewenne.
2
my
CoracHO 3aKOHY COXPAHEHUs SHEpruu: mghy = mgh + -

OTCI0/1a HAXOIUM:

v =280y —h) =y2-10M/c2(20M—~10m) = 14 m/c.

OtBeT: v ~ 14 M/c.

Pentenne. CoriacHO 3aKOHY COXPaHCHUS YHEPTUH:

2 2 2
™0 Orcrona: h=hq+ 20 pmr (10mle)” =6M.
2g 2-10m/c?

mgh=mghg+

OtBeT: h =6 M.
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Ne 140.

Jano: Pemenune. CornacHo 3aKOHY COXpaHEHUS SHEPIUU

V0:20 M/C. 2 20 m/ 2

Haiitu 4. mgh=mv§/2. Otcrona: h=v—0=%=20 M
2g 2:10m/c

Otser: =20 M.

Ne 141.
IMycTh vy — CKOpPOCTH, C KOTOPOW OpOCalOT BBEPX TEINO, V — CKOPOCTh B
MoMeHT nazaeHus. [IpeneOperast COpoTHBICHUEM BO3yXa, 3alMIIEM 3aKOH

2
mvg  mv?
COXPAHEHHUS DHEPIUH: ——— =

. Orcroza cnenyer, 4To v = v,

Ne 142.

Ilycts hy — BBICOTA, C KOTOPOW OpOCAIOT TeJo, &1 — BBICOTA MOABEMA.
IpeneOperas CONPOTHBIICHUEM BO3/IyXa, 3alTUIIEM 3aKOH COXPAaHEHHMS dHEp-
run: mgh = mgh,. Otcrona cienyet h = h,.

Ne 143.
Hano: Pemenne. CormacHo 3aKOHY COXpaHEHHsS SHEPTUU:
m=5r= 2 2 2
=0.005 kr: o _ my + mgx. Orcrona: k = mY—yom& =

= ’ 2 2 X2 x
v=_8 m/c; 5 5
fzgs‘m: = O,OOSKF-(gM—/(:)Z+2~O,005KF~10M/C =130 H/m.
— DM (0,05 m) 0,05m

Hajin k. Ortgert: k=130 H/m.

Ne 144,
Hano: Pewenue.
m=5r= ol 2
=0,005 kr; | CornacHo 3aKoHy COXpaHEHHsl SHEPTUH: - = 5
v =8 M/c; ) )
xX=5em= Orcrona: k= mv—2=0,005 Kr~(8M—/C)2= 128 H/™m.

_=005m. | x (0,05 )

Haiftn k.| Orger: k= 128 Him.

Ne 145.
JlaHo: Pemrenne.
m, k, x. CoriacHo 3aKOHY COXpaHEHHS YHEPTUU:
Haiitu h. 2 2

o mgh + mgx. Orcrona: h =kx—fx=x hx -1
2 2mg 2mg
OrtBer: h =x[ hx —1}
2mg
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Ne 146.

Hano: h=1,5m; Pemenue. 1) CoryiacHO 3aKOHY COXpaHEHHUS SHEPTHH:
m=21=0,002 kr; kx2 mvé %
k=100 H/m; 3 Vo= X —.

2 2 m

x=3cm=0,03 m.
Haiitu L. 2)h gt?/2;t= 2h/g

3 L= vyt =x / ~ 0.03m 2100H/M15M
0,002 kr - 10 m/c?

OtBeTt: L = 3,7 ™.

Ne 147.
JlaHo: Pemienue. 1) A, = 0, MOCKONBKY MOTEHIMANBHAS YHEP-
m =10 xr; THS CHIIBI TSDKECTU HE MEHSIETCSI.
b=4w; 2) Ay, = — wmga — umgb — pmga — wmgh =
p=04; =2umg (a+b)=-2-0,4-10kr- 10 M/c*2 M+ 4 M) =
a=2wm. =480 Ix.
Hatita Ay, Arg. | Ortser: Ay = — 480 JIK; Apy = 0.

Ne 148.

BeinensieMoe KONMYECTBO TEMJIOTHI HE 3aBHUCUT OT BBICOTHI CTOPAHUS
JPOB, IOCKOJIbKY IOTECHIMAJbHAs 3HEPIUs JPOB NEPEHJET B NOTEHLUAIb-
HYIO BHEPIUI0 IPOJYKTOB CropaHus (TIeme, AbIM, U T. [).

Ne 149.
Jano: Pemenue. CornacHo TeopeMe 00 M3MEHEHHM IOJIHONW Mexa-
H, h, F., m. v
Haiitu v. HHUYECKOU JHEPIUHU: T+ mgH +mgh = F,h. Otcroza:
F.h
v=_[2| < .
m
F.h W
Otser: v = 2( < .
\m )
Ne 150.
Jano: Pemenne. CornacHo TeopeMe 00 U3MEHEHUM MOJHOH MEXaHH-
ho, v, m. yeckoii sneprum: A =mv2/2—mgh,.

Haiitu 4. 5
Otset: A=mv /2—mgh0.

Ne 151.
Hano: v= 8 km/c = 8000 M/c; | Pemrenne.
m=6,6T= 6600 Kr. p = mv = 6600kr-8000m/c = 52,8-10° kr-m/c.
Haiitu p. | OtBer: p = 52,8 - 10° kr - m/c.
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Ne 152.
JaHno:

p=63,7-107 kr-m/c;

m=9,1-10""kr

Pemenue.
10724 kr-
. _p _637-10 ;r M/C=7'107M/C.
m 9,1-10 KT

Haiitu v.

Oteer: v="7-10" m/c.
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Ne 153.
JlaHo: Pemrenne.
p =800 kr - M/c; CornacHo BropoMy 3akoHy Herotona: FAt = p — py.
=4800 kr - M/c; - -m/c — .
Po - KT - M/C; Fe P—Po _ 800kr m/c — 4800 xr - M/c —_ 8000 H.
At=0,5c. At 0,5¢
Hatiu F. Ortser: F =— 8000 H.
Ne 154.
[Hano: Pewenue.
p =20 kr - m/c; CornacHo Bropomy 3akony Herotona: FAf = p.
F=2000H. .
: _p _20xr Mm/c ~0,01 c.
Haiitu At. F 2000 H
Ortset: At =0,01 c.
Ne 155.
3anaua penieHa B yueOHHKe.
Ne 156.
Jano: Pemenune. CornacHo 3aKOHY COXpaHEHHS UMITYJIbCA:
v=2wm/c; mv + M-0=(m+ M)V. Otciona:
M=1170T; m 130T
_ V=v =2wm/c- =0,2 m/c.
m=130T. | m+M 130T+1170 T
Hatiu V. Ortser: V'=0,2 m/c.
Ne 157.
Jano: Pemenne. CornacHO 3aKOHY COXpaHEHHS HWMITYJIbCA:
v; =0,5 m/c; myvy + myvy = (my + my)v. Orcrona:
v, =2 M/c; my vy +my-vy  20T1-0,5M/c+10T-2M/C
m =20 T: V= = =1 m/c.
1 ? ml + m2 20 T+ 10 T
my = 10 T.
> Otger: v =1 M/c.
Haiitu v.
Ne 158.
Jlano: Pemenne. CorynacHO 3aKOHY COXpaHEHHS HMITYJIbCa:
v; =0,5 m/c; myvy + myvy = (my + my)v; myvy + myvy = myv + myv;
vy =2 M/c; - 1m/c—0,5wm/c
_ . m,=m =100 kr ————= 50 kr
ml_] 10/0 KT, 2 vy =V 2m/c—1m/c
Y- M Otser: m, = 50 Kr.
Haiitu m,.



Ne 159.

Hano: Pemenue. CoriacHo 3aKOHY COXpaHEHHs UMITYJIbCa:
v =9 km/a = 2,5M/c; myv—myvy my
V2=700 m/c: myy =mv, + myvy; VI T=F——————————=V———V =

_ 7 m my
m=101= N
= 10000 xr; =25mc—— 700 m/c = 1,8 mle.
m, = 10 K. 10000 xr
Haifru v,. Ortsert: v; = 1,8 m/c.

Ne 160.
[Hano: Pemennue.
v, =300 m/c; 1) CormacHo 3akOHYy cOXpaHEeHHS UMITyIbca: 0=m v +m,vs;
m; =5 Kr; V1 = —vymy/my= -300m/c(0,015kr/5kxr) =— 0,9 m/c.
my=15r= 2) CornacHo 3aKOHY COXpaHEHHsS HMITyJIbCa:
=0,015 kr; 0= (my + m3) v3 + myvy;
ms = 80 Kr. my 0,015 kr

Mot o o | »v=—v, ——=-300m/c-——— =—-0,05m/c.
Haitt v, vs. ’ 2 my +ms 5kr +80 KT
OrtseT: v, =— 0,9 m/c; v; =— 0,05m/c.

Ne 161.
Hano: Pemenne. CornacHo 3aKOHY COXpaHEHHS UMITYJIbCa!
vo =3 M/c; mvy = mv/2 + mvy/2. 2vy = v, + vy;
vi=30m/c. | v,=2vy—v,; =23 m/c—30m/c=-24wm/c.

Haiitu v,. v,<0, 3HAYHT, CKOPOCTH V, HAMPABJIEHA POTHBOIIOJIOKHO V.
OtBeT: v, = — 24 M/c.
Ne 162.
Hano: Pemenne. CornacHo 3aKOHY COXpaHEHHsS UMITYJIbCA:
M =180 kr; m+MYV=mv+MV;,V =V+m/M)(V-v)=
V=1wic; _ 50 kr
m =50 kr; =1wm/c+ 180w (Im/c — (-4 m/c)) = 2,4 m/c.
v=—_4 M. Otset: V'~2,4 m/c.
Haiitu V'
Ne 163.
Jano: Pewienne.
v, =3 M/c; Cw. puc. 68.
v, = 0,5 m/c; P =D1+D2; PL=myi; py =mavy;
m; =100r=0,1 kr} p=(m; +my)v;
m, = 1,5 Kr. B >
Haiitu v. ‘ (ml +m2)v:\/(mlvl) +(””12‘/2) 5

Jomv)? +myv)? A (01kr - 3w/e) + (L5 kr-0,5 m/c)
. _

my+my 0,1 xr +1,5kr

~ 0,5 m/c.

OtBet: v~ 0,5 M/c.
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Ne 164.
Hano: v; = 1 m/c; | Pemenne. Cm. puc. 68.

v =2 wm/c; P=D1+Pa; pr=mpyp; py =myva; p=(my+m)v;
m; =100 kr; 3 5
m, = 50 KT. (m1+m2)v=\/(m1"1) +(myvy)©s
Haiitu v.
2 2 2 2
mvi)~ +(myv 100 kr-1m/c)” + (50 kr -2 M/
L) +omv)? 000w 1) £ 0w 2w o
my+my 100 kr + 50 kr
Otser: v~ 0,94 m/c.
Ne 165.

Jlns Toro 4TOOBI MEPEABUTaThCS MO OYEHb CKOJB3KOMY JIbJy, CIEAYET,
CTOsl, MaxaTh PyKaMH B IPOTHBOIOJIOKHOM HAarpaBiIeHUH HEOOXOANMOMY.
IIpu 3TOM uenoBeK MOIYYUT HEKOTOPYIO CKOPOCTb 11O 3aKOHY COXpaHEHMs
UMITyJIbCa H, €CJIM OH JOCTAaTOYHO JIOBKUH, CMOXET TOKaTHThCS 0 Oepera.

Ne 166.

UroObl OCTAHOBUTHCA Ha CKOJIB3KOM CTOJIE, OeKe, 3HaroIei 3aKoHb! (u-
3MKH, CIeQyeT HauaTb BHIOpAchIBaTH OpPEXH B HampaBieHHH IBrxeHus. [1o
3aKOHY COXpAHEHHUS MMITyJibca OeJIKa MOXXET OCTaHOBHTHCS, HO, €CIIH OHa
OyZeT KuIaTh OpeXu CIHUIIKOM CHIBHO, TO HOoeneT 0OpaTHO U MOXET yIacTh
C APYTOH CTOPOHBI CTOJA.

Ne 167.

Hano: M = 0,5 kr; Pemenue. CornacHo 3aKOHY COXpaHEHHS UMITYJIbCA:
=20r=0,02 kr;

m_ ARG MV =my; =" 0,02 xr -800 m/c =32 m/c.
v =800 m/c. M 0,5 kr
Haitru V. Ortser: V=32 m/c.

Ne 168.
Hano: M =10 xr; Pemenne. CormnacHo 3aKOHY COXpaHEHHsSI HMITYJIbCA:
m=0,1 kr; .~ m __0Olkr _
v = 500 /e MV =mv; V—Hv—loKr-SOOM/c—S Mm/c.
Hatiu V. ‘ OtgeT: V=5 m/c.

Ne 169.
Jano: v =440 I'n; ‘ Pemenne. 7= 1/v=1/440I'u ~ 0,023 c;
t=5c. N=t/T=vt=440Tu - 5 c = 2200.
Haiitn 7, N. | OtBer: T~ 0,023 ¢; N =2200.

Ne 170.
Hano: N =180; ‘ t T2c 180

Pemenne. '=—=——=04c¢c;,v=—=—-=25T

t=72c. 180 ¢ T2c !
Haiitu T, v. | Otser: T=0,4¢c; v=2,5Tm.
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Ne 171.

JaHno: Pewenne.
0=628c"; -1 a1
t=10c¢ v=ﬂz628C leOFu;N=vt=w—tzMz1000.
ﬁ 2 23,14 27 23,14
ALY Orger: v ~ 100 T N~ 1000.
Ne 172.
Hano: Pemenue.
= 71' . . .
;\3:3(1)4c D po2m 2304 G N 2N 2031420 0
A= 1 e 314 ®  3l4c’
Hatitu 7, 1. | Orger: 720,02 ¢; 1~ 04 c.
Ne 173.
Jano: Pemenne. YpaBHeHue koseOaHUN NPYKUHHOTO MasTHHUKA
fn‘:g(l)g);’: a, =—o’x, 3Haunt, 0 =y16¢> =4¢ .
=0,5 kr. !
— K@ L L 0,63 I'y; r=l-_1 . 1,59 c;
Haiitn o, v, T, 2n 2-3,14 v 0,63
k.
o=vk/m ; k= o'm = “4 c’l)2 -0,5 xr =8 H/m.
Omer:o=4c¢ ;v~0,63Tw; T~ 1,59 c; k=8 H/™m
Ne 174.
Hano: Pemenue. YpaBHeHue xojeOaHul MaTeMaTH4eCKOro MasiTHUKA
ax:vi a, =-w’x, sHaunt, o=vV4c > =2c¢ .
Haittn o, .
WL =222 g r=t=— Ll <300
2n 2-3,14 v 031Tu
0=4g/l;1=glo =10Mc)Q2c 'Y =25m
Oteer: ®@=2c¢ ;v~031T; T~32¢;/=2,5m.
Ne 175.
JlaHo: ! Im
N=10; Pewenne. T'=2n [—=2-3,14 5 r2c¢;
I=1m g 10m/c

v=1/T=1/2c=0,5Tu;t=NT=10-2c=20c.
OtBer: T'~2¢; v=0,5T1; r=20c.

Havmu v, T, ¢.

Ne 176.
JlaHo: p” oTer
m=100r=0,1 xr; | Pemenue. T'=2m,|—=2-3,14,/— ~0,3c;
k=40 H/™m; k 40 H/m

(=20c v=1/T=1/0,3¢=3,3Tw; N=1t/T=20c/0,3c = 67.
Haiitu v, T, N. | Oreer: T~ 03¢, v=33Tm; N=67.
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Ne 177.

Hawo: Pemenne. o =~vk/m ; vy =0A;
m=100r=0,1kr; R

k=60 H/m; A:"_OZVO\/Z:zM/C /ﬁz0,08M=8CM.
Vo =2 M/C. ® k 60 H/m

Hatitu A4. | Ortser: 4 =8 cm.
Ne 178.
JlaHo: Pemenne.

m=200r=0,2 kr;
k=100 H/m: ® :1/£ ; Vo =0A :A1/£ =0,05m /IOOH/M ~ 1 m/c.
¢ m m 0,2 kr

A=5cm=0,05m.

Haiitu v,. | Otser: vg ~ 1 m/c.

Ne 179.
Hano: ‘ Pemenme. [1o 3axoHy cOXpaHeHUS YJHEPTUU:
h =U5 oM = 0,05 m. mgh = mv& /2 . Otcrona: vy = \IZ-O,OSM-IOM/C2 =1 m/c.
Haiitu v,.

‘ OrtseT: vy =1 M/c.

Ne 180.
l[aH(()): . Pemenue. [1o 3aKOHy COXpaHEHHs SHEprum: mgh =mv3 /2 ;
Vo= U, M/C.
Haitri . h=v3/2g =(0,12m/c)* /(2-10m/c*) = 0,0007 m = 0,7 mMm.

Otser: 1= 0,7 MM.

Ne 181.
Hano: Pemenue. Konebanus OynyT MakCHMalbHBIMHU, €CIH
v=0,7T'm; aBTOMOOMIIb BOWAET B pe3oHaHc. [Ipu stom vT = [,
/=8 M. Te.v=Ilv=8m-0,7T'1=15,6 m/c.
Haiitu v. OtBeT: v = 15,6 M/c.

Ne 182.
Jano: Pemenne. Konebanus OyayT MakCUMalbHBIMH, €CIU
T=1,7c¢; KOPOMBICIIO BoineT B pe3oHaHc. [Ipu atom v =/, T.e.
[=0,7wm. v=1/T=0,7v/1,7¢c ~ 0,4 m/c.
Haiitu v. Otset: v =~ 0,4 m/c.

Ne 183.
JHano: T=2c; ‘ Pemenne.
v=4wm/c. A=vI=4wm/c-2c=8m.
Haiitu A. | OtBer: L =8 M.

Ne 184.
Hano: v=0,5I'u; Pemenue.
A=6M. v=Av=6M-0,5T=3 m/c.
Haiitu v. | Oter: v=3 m/c.
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Ne 185.

JaHno: Pemenue.
t=10c¢; A NA t 10c¢
_ _ . v=—=—- ;[=vt=NA—=4-0lM——=2M
X—IOCM—O,I M, T At At 2¢
Ar=2¢; Ortger: /=2 M.
N=4.
Haiitu [.
Ne 186.
JlaHo: Pemenne.
v=15M/c; t t 10
=10 c: k=vT;T=—;K=v—=5M/c—C=12,5M.
_4 ’ N N 4
N=4. OtseT: A = 12,5 M.
Haiitu A.
Ne 187.
JlaHo: Pemenne.
v =340 mM/c; [=vt=340 m/c - 10 ¢ =3400 M = 3,4 kM.
t=10c. Ortser: [ = 3,4 kM.
Haiitu /.
Ne 188.
JlaHo: Pemenne.
v = 1400 m/c; [=vt/2 = (1/2)-1400m/c-0,7¢c = 490 m.
t=0,7c. Ortser: [ =490 m.
Haiitu 1.
Ne 189.

CrakaH NPUXOIUT B PE30HAHC CO 3BYKOBOH BonHON. Yacrora 3T0i BOI-
HBI (T.e. cIeTas HOTA) JOJDKHA OBITH CTPOTO OMpejeNeHa Ul TOTO, YTOOBI
OHa COBIIalla ¢ COOCTBEHHOI YacTOTOMH OoKana.

Ne 190.

BoipaskeHHe a) BEpPHO, MOCKOJBbKY 3BYK €CTh YIPYIHe BOJHBI, BO30YK-
JTaeMbIe KOJICOIOLIMMCS TEJIOM; BBIpaXKCHUE 0) HEBEPHO, MIOCKOJIBKY KOJIe0-
JIFOIIeECs] TEeJIO MOXKEeT BO30Y)KAaTh B BO3JyXE YJIbTpa- WIM HH(Pa3BYK, T.c.
U3ITy4aTh HECIBIIIMMBIC YXOM KOJICOaHMs.

Ne 191.
3BYK moJydaercsi Ooyiee TPOMKHM, €CII CTy4aTb B JBEPbH, a HE B CTEHY,
W3-3a TOTO, YTO 3aTyXaHHUE MEHBILIE B [BEPH, YEM B CTCHE.

Ne 192.

Ecnu y actpoHaBToB Ha JIyHE UCIIOPTUIACH CBSI3b, TO OHU MOTYT MOIPO-
0oBaTh OOIIATHCS, TPUIOKUB ckadauap K KakuM-1ubo mpeameram. [lpu
9TOM B 3THX MPEIMETaX BO3HUKHYT YIIPyTHe BOJIHbI, KOTOPbHIE, €CIIH OHHU Ie-
pefyT B 3BYKOBBIE KOJIEOaHHSI, MOYKHO YCIIBIIIATS.
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Ne 193.

84

=10"zer.

b

Jano: Pewenne.
2 _ 11020\ 2
v =(1-10"")c 2 (1-10720) ¢
At =100000 er. | At=At 1——2 =100000 ner 1——2
Haiitu Ar. ¢ ¢
Otser: At = 107° ner.
Ne 194,
JlaHo: Pemenne.
At = 2Ar. 2,2 [ 2,2
AT =A1 - / s AT =2AT41-(v/
Haiitn v. ov=/e?) T /e
1 2 2
—_ = l_v_;lzl_v_;v:_3c'
2 c? 4 c? 2
OtBeT: v :ﬁ
2
Ne 195.
JlaHo: Pemenne.
ly =1 2,2
= lo =l 1-(v/
. 0,25 1=1, 1-(v2 /%) ; %@‘1):0725;
0
Haiitn v.
1-y1= (2 /c?) = 0,25; {1-(2/c2) = 0,75; v ~ 0,66c.
OrtBer: v = 0,66¢.
Ne 196.
JlaHo: Pemrenne.
l=1wm; 2 2
v=0.6c. l=10\/1—(v/c) =1M~\/1—0,6 =0,8m.
Haiitu . Ortser: [=0,8 m.
Ne 197.
Jlano: Pemrenne.
t=1rox= e c B c _c
7 .. = = .
zF?),Z 107¢; \/lJr[ijz 1 3-10° m/c : ﬁ
2 o | —
= 10wke”. it 10m/c*-3,2-107 ¢
Haitrn v. OtBet: v~ /2.
Ne 198.
JlaHo: Pemrenne.
v=10,6c; 1
F/m =10 m/c’. B me ) 2 me\” cz.
Haiitn ¢, v=q 5 R bl Bl bl



1 8 1
mc >\ 3-10° m/c 2 - 7
=2 1] 2= ((/0,6)> -1] 2~2,25- 10" c.
e 1) 2 = 220 0E 0 1)
Otser: 1~ 2,25 - 10" c.

Ne 199.
Jlano: Pemenue.
§=12 cB. neT =

2 2 2 2
~1,12-107 ;| S_me 1+[&j -1} [ SF2+1] =1+(&] ;

Flm =10 w/c’. 2 F me 2me me
Haiitu ¢ ‘
sk ) 2 sF Y

=2 [ +1] ~1;t=20="2¢ ( 5 1] ~1=

F 2mc2 sz

2108 1015 2
_ 2310 12v1/c_ 9,6-10 M810M;C 1121 z4’3_108 c.

10 m/c 2-(3-10%m/c)
Ortser: t~ 3,7 - 107 c.

Ne 200.
JaHno: Pemenue.
t=1rom~3210 c; li_k|q0|_(pl(l+R)_20B~(10M+0,1M)_
§=40,6-10"km= |~ " p T g~ 0,1 M -
=4,06 - 10'¢ M;

- /> 8 P 2 7.}
Fim=10wm/c". :(3.1() M/C) 14 10m/c”-3,2-10" ¢ 1l ~
Haiitu [ 10 w/c? 3.108 m/c

~ 4,12 - 10" M~ 0,44 cB. roza.

T.x. [ < S, TO KocMu4eckuii Kopabiib IpU 3TOM He IOCTUrHeT 3Be3sl I1po-
kcuma LlenTaBpa.

Orser: [ ~ 0,44 cB. roja.

Ne 201.
Hano: Pewennue.
m=0,2 Kr; E=mc=02xr-(3-10°m/c)’~2- 10" IIx.
Ey=10"kBr-u= | Omer: E~2- 10" <E,.
=3,6-10" k.
Haiitu E.
Ne 202.
Hano: Pemennue.
E=81-10""Jx. | m=E/c*=(8,1-10"°IIx)/(3-10°m/c*)* = 9-10 *' k.
Haiitu m. Otser: m=9 - 107" kr.
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Ne 203.

JaHno: Pewenne.
A€= 100 C2; Am:£ s AE =mc'At; Amzﬁc’At;
¢ =4,6-10" Ix/xr-°C. c? o2

Haiitu Am/m. |
Amlm = ¢’ At/c* = (4,6-10°[lx/xr-°C-100°C)/(3-10*m/c)*=5,1-10 °=5,1-10""%.
Otser: Am/m =5,1 - 107" %,

Ne 204.
[Hano: Pewmenue.
AE/At=3,7510° Ji/e. | Am _ AE _3,75-10% Jlacle 5
Haiitu Am/At. N ’ 3 S~ 4,2 - 10" kr/c.

: At Age (3-10° m/c)
Otset: Am/At =~ 4,2 - 10° kr/c.

Ne 20S.
Hano: Pemenue. 1o pensruBucrckoii hopmyse:
m=1,7-10"% kr; )
v =24/25 c. me me? = me> ! 1=

Ek: -
Haiitn £, Ej,. ‘ 1-0%/2) J1-2 7 e?)
.
V1= (24¢/25)% /2

2 —27 2
my :1,7 107" xr E~3~108M/c <
2 2 25

=1,7-107%7 kr-(3-10% m/c)? - ~1]~3,9-10 " .

ITo xmaccmueckoit Qopmyne: Ej =

~7-107" JUx. Takum obpasom, E, > E| .
Otser: E;x~3,9 - 107 Jln; Ej~7-107" Jix.

Ne 206.
Jlano: Pemenue.
m=1,7-10"" kr; 2 027 o 2 108 a2
mc _L7-107"" kr-(3-10" m/c) z5,5~10710I[>x.

v=24/25c. E=

Haiitu E, AE. J 1-(*/c?) «/l —(1/c*)(24c¢/25)*
AE =E - E.=5,510"" Tk — 3,9-10"° [l = 1,9-10"° [T (3nauenue E, B3s-
To 13 Ne 205).

Otser: E~5,5- 107" ik, AE=1,9 - 107 Jx.

Ne 207.
Jlano: Pemenne.
E,v=c. E=pclv=pc’lc=pc; p=Elc.
Haiitu p. | OtBer: p = E/c.
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Ne 208.
Hano: Pemenne. Bocmosb3yemMcst BeIBenieHHOH B 3amade Ne 207 ¢op-
v=c. Mynou: p = E/c umn E = pc.
Haittu m. | E* = (mc®)* + (pe)’; (pe) = (mc?)* + (pe).
Orciona 3akiodaem, aro (me’)’ =0 1.e. m = 0.
Otset: m = 0.

Ne 209.

il?aHo: Pemenne. £ =(mcz)2 +(pc)2; m= \/Ez —p202 /2.

Haiitu m. | Orger: m = ,/Ez —pzc2 /2

Ne 210.
Jano: Pemenue.
Ek:EO I £ |
Haiitu | f, = me?| ———1{; Eg=mc?; L= |
k s 0 ) .
v. J1-027¢?) 0 \1-02/ch)
E 1
[Tockombky —kzl, ™0 —--——-1=1, vzﬁc.
Eo J1-02/e?) 2
OrtBeT: v = «/5(:/2.

Ne 211.
Hano: E, E, E,
m,v. PemeHHe.M:m+m+—2+—2:2 m+—-\
c c c

Haiitu M.

Ek=m02 ;—1 M =2m+ n -m|= 2m .
\/1—(v2/cz) \/1—(\)2/02) \/1—(v2/cz)
OrtBer: M=2m/\[1—(v2/c2) .

Ne 212.
JlaHo: Pemrenne.
my, my, W<0. M=my+my+ Wi T.xk. W<0, 10 M<m +m.
Haitu M. | Otser: M =m, +m, + Wi,

Ne 213.

Jano: e=1,6-10" ¥ K ‘ Pemenue.

7Z=3. g=Ze=3-1,6-10 "Kn=438-10 " K.
Haiitu q. | Otser: ¢ =4,8 - 10" K.
Ne 214.

3aps 00pa30BaBIIETOCs] HOHA PABEH DIEMEHTAPHOMY H SIBIISIETCS TIOJIO-
xurensHeiM: 1,6 - 107 Kor.
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Ne 215.

Jano: Pemenue. Ilocne compuKOCHOBEHHS Ha KaXKJIOM IIapHKe
q1 =4 uKu; Oyzaer oMHaKOBBIH 3apsia ¢. [1o 3aKkOHYy coxpaHeHHs 3apsi-
¢ =—10 K. q1+9q, _ 4uKn+ (-10 uKi)
Haiirn g. na:2g=q;+qyq= 3 = 5 = -3 uKi.
OtBer: ¢ =— 3 KL

Ne 216.
Hano: Pemenne. Ilocie compukocHOBEHHSI Ha KaXKIOM IIapHKe
g1 =6 HKur; Oyzner onuHaKoBBIN 3apsa ¢. Ilo 3akoHy coxpaHeHus 3apsi-
¢@=—48Kn | mai3¢=qi+ gt gy
g3 =7 uKn. _q1t+4q, +q3 _6HKJ’I+(—4HKJ’I)+7HKJ’I_3 Kn
Haiitu q. q= 3 - 3 =0 HRJL

Ortset: ¢ =3 K.

Ne 217.
Hano: Pewennue.
E=0; B#0; V. E' =E+VxB=vxB, B'=B—(V/c*)xE =B.
Haiitu E', B'. Ortger: E' =vx B; B'=B.

Ne 218.
Hano: Pewmennue.
E20B=0V. | p_feixBoF B =B-—ixE--—ixE.
Haiitu E', B'. ¢ ¢

Otser: E'=E; B = —LZE < E.
C
Ne 219.

Onextpuueckas cwia F, AeiicTBylomas Ha 3J€KTPOH, IPOTUBOIONOXKHA
BekTOpy E, (cMm. puc. 69). Dnexrpudeckas cuna F, meicTByromas Ha Tpo-

TOH, COHAIpaBJicHa ¢ BeKTopoM E (cm. puc. 70).

E E
e s e ¢5
F F
Puc. 69. Puc. 71.
Ne 220.

OnexTpuueckas cuiia F , IeHCTBYIONIas Ha 3JEKTPOH, IPOTUBOIIOJIOKHA
SIIEKTPHYECKON HAMPSKEHHOCTH E, YCKOPEHHE 3JIEKTPOHA @ COHAMPABIIEHO

F (cm. puc. 71). O HampaBIeHUH CKOPOCTH HMYETO CKa3aTh HEJIb3S.
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Ne 221.

Jano: Pemenne. g = mg; E = mglq = (q/m) 'g =
g/m=9,6-10" Ki/kr. =(9,6 - 10’ Kw/xr) "' - 10 m/c* ~ 1077 H/Ko.
Haiitu E. | OtBer: E~ 1077 H/Ko.

Ne 222.
Jano: Pemienue. ma = ekE;
E=2xH/Kn=210"H/Kn. | a=(e/m)E=1,76-10" Kiw/kr - 2-10° H/Kn =
e/m=1,76-10"" Ki/kr. =3,52.10" m/c >> g ~ 10 m/c™.
Haiitn E. | OtBer: a=3,52- 10" m/c.

Ne 223.
JlaHo: Pemenne.
vo=10° m/c; ma = eE; a=(e/m)E;v=v,+at; t =(1/a)(v — vp) =
v =_8v; = (mleE)(v—vy) = (m/eE)(8vy—vo) = Tmvy/eE =
E=2-10° H/Kn. | =(7-10°%/c)/(1,76-10" Ki/kr-2-10°H/Ki) = 2:10 ® .
Haiitu ¢. Otser: 1=2-10*c.

Ne 224,
Hano: Peutenne. ma = eE; a = (e/m)E; S = at’/2 = (eE2m)t* =
t=10uc=10"c. | = (1,76- 10" Kn/xr-2-10°H/Ki-(10 °¢)*)/2 = 1,76:10 > m =
E=2-10H/Kn | =1,76 cm.
Haiitu S. OtBeT: §=1,76 cM.

Ne 225.
Jano: Pemenue. ma = eE; a = (e/m)E;

2aS = v’y S = vy /2a = mvy/2€E.
Otset: S= mvy’/2¢E.

Vo, E.
Haiitu S.

Ne 226.

Pewenne. ma=qE; a=qE/m; 2ad =v*; v =~2ad = 2qEd/m.

Haiitu v. OTBeT: v =4/2gEd/m.

Ne 227.
Hano: E =200 H/Ku; Pemenne. Ha anektpon B mone aelcTByeT cuia,
vo= 10" m/c; TOPMO3IIast €ro J10 MoJHoi ocraHoBkH (v = 0).
e/m=1,76-10"" Kn/kr. e vom
Haiitu At. V=W ;Etl =h= eE

ITocne ocTaHOBKM 3JIEKTPOH MEHSET HAIpaBJICHUE BM)KEHHS, U IOCKOIBKY
JIeHcTBYOIIasl Ha HEr0 CO CTOPOHBI TOJIS CUJIa OCTAeTCs MPEXHEN, BbIJIETaeT
U3 TOJISL B TEUCHHUE BPEMEHH £, = 1.

2vom _ 2-107m/c
eE 200 H/Kn-1,76-10" Kn/xr
OtBet: At = 0,57 MKC.

At=2t = ~5,7-107 ¢=0,57 mMxkc.
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Ne 228.

JaHno: Pemenue.
q>0;1; t; | Cormacuo Bropomy 3akony Hetotona ma = gE = a = gE/m.
\70 TT E. - — thZ
Tk . ¢g>0u vy TT E, To Haxomum: x = xo + vot +
Haiiru E. 1 0 8 O o
- 2m (1
T.x. och x coHampaBieHa ¢ Vy, Xo=0,x=1,10 E= — ?—vo
q
2 /
Otser: E=-2. [— - voj
qt \ 't
Ne 229.
3anaua peiieHa B yueOHHKeE.
Ne 230.
Hano: Pemienue. DieKTpOH HE BBUICTUT M3 KOHJEHCATOpa (CM. pHC.

Vo, 5 d; e; m. |72) B ToM citydae, eci d/2 < y (37€KTPOH YIAAET Ha OHY U3

Haiitu E,,;,.

2
IJIACTHH), T1Ie y=%-iE[L] (cMm. 3a-
m Yo

aqy Ne 229). CrenoBaTebHO,

2 2
dlegl| =g, -9 ().
2 2 m v e !/

dm( vy Y
Ortser: E,,;, :—K—Oj .

e \ [
Ne 231.
Hano: Peruenue. —
E=2-10°H/Kn; |Ha xamemsKy HeHCTBYIOT eNE
r=1,38-10" cM=|[Be  yPaBHOBEIIMBAIOLIHE
=1,38-10" m; IpyT Ipyra CHJIBL: CHJIA Ts- :
p=0,9r/em’ = KeeTH F, = mg U cuia, nei- mg
=900 kr/nm; CTBYIOIIAsl CO CTOPOHBI o [— — — — = ———
e=16-10" Kz |fn=qE (eMm. puc. 73), rme q Puc. 73.
HaﬁT’I/I N — 3apsJl KalejbKu.
4 3 4Tcpr3 g

mg=qE;m=pV=—npr =>g=—7"-" =

g=q p 3 p q Y
v _4_4nprig  dm-900xr/v’ (138105 wf 10wie? 3100

‘e 3eE 3-1,6-107Kn-2-103 H/Kn

Otset: N, = 3100.
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Ne 232.

Hano: Pemenue.

N,=2000; Ha xanenbky neHCTBYIOT ABE ypaBHOBEIIHBAIO-
m=16 ur = 1,6'10’11 KT; | I0Ue ApYyT Apyra CHJIbL: CHJIA TSKECTH [, = mg n
e=16-10" K cWJIa, ISHCTBYIOIIAs CO CTOPOHBI Noiis F,, = gF,
Haiitu E. | Te ¢ — 3aps] KanelbKHy.

mg _ 1,6-10" M kr-10m/c?
Nee  2000-1,6-107°Kn
Ortser: £ =500 kH/Kn.

mg=qE=EN,e = E= = 500000H/K = 500xH/Ki1.

Ne 233.
Hano: Pemenne. Ilo Teopeme KocwHYCOB (CM.
E=1wmMH/Kn= puc. 74): T’=(mg)*+(qE)*—2mgqEcoso,
=10~ H/K; 3[€Ch mg — CUIla TSOKECTH, gF — cuna,
¢ =30°% JIeHCTBYIOIIAs Ha MAPUK CO CTOPOHBI MOJIS.

=10uKn=10"Kr;
i _ ZH. 107 ko = \/(mg)2 +(gE) —2mgqE cos @ ~0,02H.

Haiitu T. Otser: T~ 0,02 H.
Ne 234,
Jlano: Pemenue.

q =7 MxKn = | U3 reomeTpuueckux cooOpaxeHuit (CM. pUC.
=7-10°Km; |75):

m= 25 Mr = ga:£:7-10_6Kn~35H/Kn
~25:10 xn; mg 2510 kr-10 m/c>

-

~] = a~45°.

E =35 H/Ku
W OtBeT: o = 45°.

Ne 235,
Tano: v= 10" m/c; |Pewenue.
B=02Tm st cunst Jlopenna:
lg/=1,6-10"Km; |Fy=|glvBsino=1,6-10""Kx-10" m/c-0,2 Ta=
sino = 1. =32-10 " H.
Haiitn Fy. | OtBer: Fy=3,2-10"" H.

Ne 236.
JlaHo: Pemrenne.
v=3-10°m/c; |Jlnsa cuner Jloperua: Fy = |g[vBsin o =
Fy=4,810""H; g Fn _ 48101 H 1T
0‘__90 L lgvsina  16.107°Kn-3-10%w/c-sin90°
lg|=1,6-10"" Ku.
Haittw B. | Otser: B=0,1 To.
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Ne 237.
Cwm. puc. 76.
B

e v

Cuita HanpaBJieHa OT Hac.
Puc. 76.

Ne 239,
Cwm. puc. 78.

Puc. 79 a.

Ne 241.
Hauno: g/m; B; R.

Hatitu v.

Ne 242,
JlaHo:

Ve =V, B ;
m,=9,1-10"" xr;

92

Ne 238.
Cwm. puc. 77.

z’“m

B
CKOpOCTb HampapJieHa K HaM.
Puc. 77.

Pemenune. R = mv/gB = v = (q¢/m)BR.
Ortgert: v = (¢/m)BR.

Perienue. R :%. IMockomsKy Vv, =V, |g.| = |q,!,
q

R, mp _ 1,67-1077 kr

m,=1,67 10" kr. TO —— = T~ 18 10°.
Haiiti R,/R,. R, me 91107 kr
Ortsert: R,/R;~ 1,8 - 10°.
Ne 243.
Jlano: 2
W=15Mb»sB= PCHICHHG.RZ%; Wzm; =v= fﬁ . Takum 00-
=8.10" TIK; q m
B=1Tx. J 21,710 xr-8-1073
"Haiitu R. | PasoM: R = 2ml :\/ i < ALINPIIY
' lq| B 1,610 kr-1 T
OtBeT: R~ 41 m.



Ne 244,

Jlano: W

R=1cm=10"m; | Pemenue. R =

(cMm. 3amauy Ne 243). Orcrona

B=20MmTn= lq18
~ v) v 2
=2-107 T, . R*¢*B* (10*2 M) .(1,6-10*1"101) .(2~10*2 Tn) N
q=1,6 10’31 Ki; T oom 2.91-10 2 kr =
m=9,1.10"" kr. 16
Haiitu W. 3,6 107 Jox. 16
OtBet: W=5,6-10 " JIx.

Ne 245,
Jano: ‘ Pewenne.
B;t;m,; q,. T'=2nm,/q,B; N=t/T=(q,B/2mm,)t.
Haiitu N. | Otset: N = (q,B/2nm))t.

Ne 246.
JaHno: Pemenue.
B=4wMTn= 2 01.10-31
=4-10° T = nrr;e 16 125*19‘”;104 II(;ZT ~89-107e
.= 1,6-10" K e 16 4107 T
m,=9,1-10° xr. | =89 HC.
Haitrn N, | Orser: T~ 8,9 HC.

Ne 247.
Jlano: Pemenne.

B; [ v. 1) R = mvl/eB.
Haiit .. |2) U3 reomerpuueckux coodpakenuit (cM. puc. 80): o = n/2—f.

. eBl eBl
3 I eBl - arcsmﬁ,ecnn W< 1;
Jeos Py T esb M
—,ecimn — > 1.
2 mv
. eBl eBl
arcsin—, eciau — < 1;
C oy my my
OTBeT: o = Bl
—,ecmm — > 1.
2 mv
Ne 248.
JlaHo: Pemenne.
B=0,1Txm; 2p2
> > BR B°R
R=0,5cm= ClxmaJ'IopeHua:FH:evB;v:e— :>FH:e =
=5.10" m " "
e=16-10" K (1,6-10‘19101)2 (0,1 Tn)*-5-10m 14107 H
_ 31 = ~ LA .
nH1—U9,1F10 KT'. 9,1'10_31K1‘
auTH L. Otser: F~1,4-10" H.
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Ne 249,

Jano: Pemenue. 1o BTopomy 3akoHy HeroTOHa
B; 0 <o <90°. mv? ) eRB . 2nRsin o  2mm
Haiitu T. ——=evBsina=>v= sing. /' =——= .
: R m % eB
2
Otser: T'= o .
eB
Ne 250.
aHo: 2mm 2mmy
H, . Pewenne. h = wT, v = vcoso; T= =>h= cosa ;
VB eB e
Haiitu R, h. my my
R="2L .y =vsina = R=—sina.
eB eB
2mmvy my .
OrtBer: h = coso; R=—-sina.
eB eB
Ne 251.

JaHno: Pemenue.
v; a; E, B. | YpaBHEHHe IBIDKEHHUS B IPOSKIMU HA OCh X UMET BHI
Haiitu N.

eE = macosa; a :X; eE:chos o = p o MVCOSO Zmm R
t t eE eB

~ _t _mvcosa eB  Bvcosa

Y T eE  2mm  27E

o

—— Bvcosa
E, B X OtBeT: n=——+.
Puc. 81. 2nE

Ne 252,
Hano: v; E | Pemenue. eE = evB = B = E/v.
Haiitu B. | Orser: B=E/v.

Ne 253.
Tano: m,=9,1-10~" xr; Pemenue.
m,=1,7-10"" kr; 7
9./ = lg,| = ¢ = 1,6-10™"° K. | 3axom Kynona: F, :k—2 ; 3aKOH TpaBUTa-

r
G=6,67-10""H-M* /xr*; mym
)4
k=9-10°. Ha /K mn: Fr, =G . Orcrona:
Haiitu F,/F,.
H-um° _
2 .10° 610710
FKn _ kq _ 9-10 ol (1,6 10 KJ'I)Z 210",
F Gm,m )
P e 6,67~10‘“Hif.9,1.10—31”.1,7.10‘27;@

KT

OrBeT: F/Frp =2 - 10%.
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Ne 254,

Hano: r=10cm = 0,1 M; |Pemenue.

F=0,23MH=2,3-10"H; 2 F
-19 _. 4 _ KII
e=1,6-10"Kux; 3akon Kyiona: Fy, fk—z =>qg=r Pk rue
_ 9 2 2 r
k=9-10" Hon /K0 | oo mapuka,
Haiitu N..
Orciona: N,=L= = [Fa = 0lw 231070 40"t
e e\ k .10719 2
16107 7Kg | o How
KHZ
OtBert: N, ~ 10".
Ne 255,
JlaHo: Pemenne.
QI:‘];‘]2:5(]; 5 2 " 9 2 F 5
914> q ' 9192 q
"=g! =3¢. F=k=—%=k—; F'=k—==k— = —=—.
%v q> ‘{ 2 2 2 2 F' 9
Haittn FIF. | Orger: /7" = 509,
Ne 256.
JaHno: Pewenne.
r=40cM=04m; rary o H-m? 9:107Kn-107Kn
q1=9HKJ'I= F12=k 5 =910 5 . 5 ~
~9.10°Kn; r Kn (0,4m)
¢, =—1 uKn= ~0,5-10°H=0,5 mxH.
=-10" K. -9 -9
+ 9.10°Kn-10"Knu .
Haiitn F),, Fs. g =4 2q2 = > =4-10°Kn.

|5 9.10° H-m? .(4-10‘9101

F}zk—z
r

2
o 04 )2) ~0,9-10°H=0,9 mxH.
JI 4 M

OrtBeT: F, = 0,5 MmxH, F; ~ 0,9 MxH.

Ne 257.
JlaHo:
q1 = -9 uKu;
g, =-36 uKir;
[=3Mm.
Haiitu g3, 1.
OTCIO,I[a FlZ = F13

laa | _lasl,
L
la1]_ g
-5

Pemenue. ﬁlz :—ﬁ13;ﬁ21 :—ﬁ23 (CM. puc. 82)

F12 F13 F23 FZI
9 L qs3 -1 92
Puc. 82.
, F51 = Fy;. Ucnoneays 3akon Kymona, cocTaBuM cucteMy:

OTKyJla ©UMEeM: (\ a1 1-149, |)ll2 2| q |+ q, |l2 =0.
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Pemas 370 ypaBHeHHe, HOIy4duM: /| =

(JC]1 |iM)

[.Otcromal, = 1m

(a11-1421)
win [, # —0,33 M. Bropoe 3HaueHue He TOJIXOIHUT, T K. B 3TOM ClTy4ae CHCTe-
Ma 3aps/IoOB HE ypaBHOBellIeHa. 3HAUUT, /; = 1 M.
12
Im
93 =q3 |= |Q2| d =36 uKu- ( )2 =4 Ko
(3m)

Otger: [} =1 M, g3 =4 K

Ne 258.
JlaHo: Pemenme. F,, = F; — F'j,. Ilo 3akony Kynona:
q= 10 uKnn = 1078 KJ'I, q2q3 q1q3
qZZZOHKJIZZJ(TSKH; F23:k 2 ;F12: 2 :>FK11:
l"le; (r/Z) (r/2) 2
qs=—3 nKn = 4.9.10° M 310 kn
=-3-10" Ki; 4kq3 Kn

2 (QZ -9 ): 2 X
k=9.10° HM (1)
Ki? x(2-10°*Kn—10*Km) ~ 1,1 - 10° H=1,1 mxH.

Haiitu F,. Ortser: I, ~ 1,1 MxH.

Ne 259.
Hano: Pemenne. Ha mapuk getictByer Tpu cuibl: cuia Ky-

T=10mMH=10"H;
m=0,6r =6-10"kr;

JIOHA, CWJIa TSDKECTH W CHJIa HaTshKeHus HUTH. Huth
MOPBETCS TP YCIOBUU:

¢ =11 uKn= lq11lq, | Ay
- -8 1o T<Fo+F =k "2+ g = ppn = |L91L192 | =
=1,1-10*Kn; 2 mg=r T—mg
q»=-13 5K =
=-1,3-10° K
Ty v 9.10> o L1-10°Kn-1,3-10* K
k=9.10° =M | = Iff —~
K2 102H-6-10"*kr-10 m/c?
Haiitu r. ~1,8-10°m=1,8 cm.
OtgeTt: r = 1,8 cm.
Ne 260.
Hano: m=02r1=2- 10" kr; Pemenue.
=|gs| = 10 1K = 10" Ki;
g1 = lq2 ; le—mg-i—ki'
H-Mm 2
k=9-10° a) r

Kn?

r=3cM=3-10"M;

a)q,>0,q,>0;
0)q:>0,4,<0;

b}

qu
Tyr =mg+Tp ——5-

P
Toy=2mg=2-2-10"kr- 10 M/c> =
=4.10°H=4 MH; Ty, =mg + F, =

Haiitu TOI’ le.
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2 5 S
=mgt kL1 =2.2:10 *kr-10m/c + 9190 M .(10 K =3.10°H = 3mH.
g Kn? (3-10*2M

kqi
Ty =mg——5-;
0) r 12
q1
TOI =mg+T12 +—2 .
r

2
=2mg=4wH; T}, =mg — FKH=mg—kq—12=lMH.
r
Otsert:a) Ty, =4 mH, T}, =3 mH; 6) 7o, =4 MH, T}, = 1 mH.

Ne 261.
Hano: [; m;
(p/2 45°

Pemenue. Hocxoany ¢/2=45° F,,=mg =

mg = kqhq2 kq—:q rd x/_l:q 11’

OtBer: g =/

HaI/ITI/I q.

k
Ne 262.
Jano: Pewenne.
[=2wm F = Tsinp =
q1 =49 = q 20 uKn = qu
=210 Kn; M~ Tsin g;
r=16cm = 0,16 m; r P |
o H-m? ) ’ - )
k=9-10 —; sihp=— = .
Kn 21 Puc 83
Haittu T.
s 2.9.10 H (2-10%Kaf 2
»7r=-"1 - K’ ~3,6-107 H=3,6 uH.
r (0,16 M)
Otset: T~ 3,6 MH.
Ne 263.
JlaHo: Pemrenne.
915 403 g3 L k. ady L aqs , (Bay+as)a
Haiitu Ty, Ths. ‘ Th=Fp+Fs=k 2 k(21)2 =k e :

o0 By tan)as
(21) 41
iy (442 +4q; )‘13 .
41%

Tpy=Fp+tFi= kq;#+

Ortsert: T}, —k—(4q2;2q3)q1

s
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Ne 264.

JaHno: Pewenne.

m, I, o. IMockonbKy IIapUKU HaXOIATCS B PaBHOBECHH (CM. pHC.
Q= =q:=q. 84), nomyuaem:

Haiitu ¢q.

2
Tcosa=mg+ k(l]—zcos o;

2 2

Tsin o = kq—zsin a+kq—2'
/ (21sin )
2 2 2
mg’tgaJrkq—zsina = kq—zsin(x +kq—2,
! (lein u)

2
mgtga = k—9—— = g =2lsing, | EEL
(2lsm (x) k
Ortset: g =21 sina" mg];[ga.

Ne 265.

Jano: Pemenue.

9 =q :9(]3 = Cwm. puc. 85.

= 9 . 107 Kﬂ; o o

o = 60°; x:F_FISCOSE—FBCOSE:O.

Haiitu g. |

9> 2
2k
k%—%~£: 0. 3mecs r =i:>
r a 2 ﬁ

:>q=@q1 =g~9-10‘9 K~

~5,1-10° Kn=5,1 uKn.
Otger: g =5,1 aK.

Ne 266.
Jlano: Pemenne.
|F| = |F>| + |F| cos 45° + |F,| cos 45°.

4+\/E
q.

42

2 2
L A N PV
a

rop
4+\/Eq
42 7

Ortger: O =
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Ne 267.

Jlano: Pemenue.

q1 = 5 uKn = —

=510 Km; 12 Eoep
= - 1

ZZ _27 iggﬂm Puc. 86 a.

[=40cm =04 m; 92 o F

x=10cm=0,1. / < ’

Haiitu Ey, Ey,. Puc 866

1) Cwm. puc. 86 a.

. x? (l+x)2 x? (Z+x)2

2 -9 Ch 109
:9.109H1\§(510 12<n+ 2:10 an gk
K ([ 0Im?  (04m+01m) Kn
2) Cwm. puc. 86 6.

_klﬂhl k|q2| _ |611| |q2|
Ey =E, _E27x_2_(1+—x)27k x_2+—(l—x)2 =

M2 (5.107° 109 H
=9_109HM 5-10 KJIJr 21077 Kn =47K_.
Kni? | (01m)?  (0.4m+0,1m)> Kn
H H
Otser: E, = 44— E =47~
Kn Kn
Ne 268.
JlaHo: Pemenue.
¢1=9uKn= -
=9.10° Kn; h ©2  F =0
g2~ ~ 4 kG = If 87 )
=-4-10"Knm ’ . 87.
l==02201;M ) E=k iz, 10 NPMHIMILY CYTEpIo3ULuH (cM. puc. 87)
b 9 r
EX: 0.
Haiitu x.

Klaa| ki
|_|2 :_‘121 = x*(q1 -~ |g2l) -
(I+x) X

2
— 2|gallx — |go|I° = 0. Pemast mony4unBIieecss KBafpaTHOEC YpaBHEHHE, OTHOCH-
TEIBHO X TMOIYIUM:

;& N A 5=02 _74-10_9Kn+\/4-10_9Kn-9-10'9Kn —008
a1 ~|aa] 910 Kn—4-10" Kx

EX:EI*EZZOD

X2 =
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— 4107 Kin++/4-10° Kn-9-10° Kn
x=0,2™m- 5 5 =0,08 m;
910" Kn—-4-10"° Kn

—_— . 79 —_ . 79 . . _9
oo Z 4107 K 9%4 107 Kn-9-10"Kn g,
910 Kn-4-10" Kn

Ortser: x; = 0,08 M; x, =-0,4 m;.

Ne 269.
Jano: a=2w; | Pemenue. L
¢q1 =20 uKn = Cwm. puc. 88.
=20-10°Km | E, =E, +E,;
g2 =40 nKn = 22 p2 AD B .
=40-10" Ko E3 :El +E2 +2E1E2: E,
o= 60°. o a N
Haiitu E;. Puc 88 E, E

=E} + E} +2E,E,cosa= E} +E3 + E\E, = E; =+ E} + E3 + E\E, .

Tockompky E = kiz, TO UMEEM:

2
P o100 1
Ey=—Adi +q1° 9 +q =———— .
a (2m)

-\/(20~10‘9 Ki)? +800-107"8 Kn? +(40-10™ Kn)? =120 B/m.
OrtseT: E; = 120 B/m.

Ne 270.
JlaHo: Pemenne.
¢, =10 K= E
=10-10 K
q,=—-20uKn=
=-20-10°Km;
[=5wm;
a=4wm;
b=3m.

Haiitu E5.
Ey=E, +E,. E3 =E{ + E3 +2EE, cosa.

13 reomerpuyeckux coodbpaxenuii oo = 90° (cm. puc. §89).

2 2 2 10912 (90.10°9 w2 H
£ <k ’q_1+q_2=9.109HM 10-10 fn) L (2010 4101) s B
at bt Kn (4m) (3m) Kn

OtBeT: E; = 64 H/Kn.
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Ne 271.
Jano:
¢1=¢>=1uK1=1.10" Kr;
¢:=q3=—18Kn=-1.10" Ku;
[=5wm;

Pemenne. Ilo TpHHOMITY CYIEPIO3UIHA
(cMm. puc. 90):

EZEI‘FEZ +E3 +E4;
E=2E1 +2E3;

a=30cm=0,3 m;
o =45°. E? =4E} +4E} +2E|E; coso =
Haiitu E.
_ \/_ q1 R .
= E=4 2k—2, TK. £ L E5. 31ech MBI y4JIH, UTO, IOCKOJIBKY:
a
0 0 |l =laal =las|=lal. 0 |E|=|Es|=|Es|=|Ed| n
AN 7
\\\ // q1
AN e E1 = k_2 2.
\\ // a
- 2
2E 2E, 4~\/3~9~109H7“§.1.1o*91<n H
e N E= Kn ~ 560 —.
7 E N 0,3 M)2 Kn
14 Puc ‘90 w H
Otset: £~ 560 —.
Kn
Ne 272,
Hano: Pewenne. [lo mpuHIMOY cynepno3uuuu

¢1=¢>=10 uK1=10-10" Kr;
g3 =—10 uK1=-10-10" Ku;

(cMm. puc. 91):
E=E1+Ez +E3; E=E3 +E12, rac:

a=30cm=0,3 m; 2 2 5
o= 60°. E, =E +E5 +2E\E, cos20 =
Haiitu E. E,, =\E}+E}-E\E,.
q| a
ITockonbk E= k|—, rue V=—, TO
y r2 ﬁ

E

3klgs| 3k [5 >
=#+—2 QT2 192,
a a

q. |‘]3|:¢]1ZQ2 =

2
oH-M™ 0 9
. kg, 00710 o 10-107 K H i
E=""(gs]+ 1) =" = 5 = 6000 — =6—.
a? a’ 0,3 M) Kn  Kn

OtBet: E = 6ﬂ.
Kn
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- 0, =0,

1 2
Puc. 93
Ne 275
JlaHo:
E=2i;¢g=2Ku;

xi=1Mx,=3M;
n=EImym=2m

Haiitu 4.

Ne 276.
Jlano:
E=5i;g=2Ku;
X1 =6M;x,=2M;
N=ESMm=2M

Haiitu 4.

Ne 277.
Jano:
q1= 9= q3 = ¢>0;
a

Haiitu 4.

Pabora mons Ha yuyactkax 1-2 u 1-3
o/MHaKoBa (CM. puc. 92), MOCKONBKY 3a-
psiz IpolIeN OJHY M Ty K€ pa3HOCTb IIO-

—— ¢, =@, TCHLHAIOB (P12 = P13)-

PaGora mons Ha ywactkax 1 — 2 paBHa
HyI0 (CM. pHC. 93), HOCKONBKY Pa3HOCTb
MOTEHLIMAJIOB MEXIy ToukaMu 1 u 2 paB-
Ha HyJI0 (), = 0).

Pemenne. RY
Cwm. puc. 94.
A=qEd=qE(x;,—x)=

H
=2Kin-2— B3 m-1m)=8 Ix.
Kn( )=81

OtBet: 4 = 8 JIxk. Puc 94
Pemenue. E=5-1
Cwm. puc. 95. nM )
A=qEkd=qE(x;—x)) = /

H
=2Kn-5—(2mM-6m)=

K 2
=40 JTx. -
Otset: 4 =—40 [Ix. Puc. 95. o
Pemenue.

CornacHo 3aKOHY U3MEHEeHHs dHeprun: A=W, — W,.

2
Wl:k%% cp 293, 9293 :ij_;
a a a 2 a
5 42 2

2 2
wy =k D92 N3 DD 3y G gD 2 d 4
a

a a a a 2 a 2a

2
Pa6ota snextpudeckoro monst 4' =—A4 = S

2 2
OtBet: A :kq—, A' :—kq—.
2a
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Ne 278.

Jano: Pewenne.
Q1= =q; CornacHo 3aKoHy U3MeHeHus dHeprun: 4 = W, — W.
r=r; 2 2
r,=0,5r. /4 - 992 qu—; W, Ll :2kq—;
Hatitu A. h r n r
2 2 2
A=22%L _p9 _x4_
r r r
2
Omser: A=k
r
Ne 279.
JlaHo: Pemenue.
¢1=3uKn= ke k /
—3.10 " K, @Zki:i:—wjx:—ql =
¢ =—-2uKn= r x o x-l q1_|q2|
_ -9 .
=-2-10"Kn, 3107 Kil-02m
[=20cM=0,2 M. = =0,6 M.
Haiitu x, E. 3.107° Kn-2-10" Kn
2
" . 9.10° M 3,107 Kn
E =ﬂ+ ) = Kﬂz —
x2 (x—l)2 (0,6M)2
° o——4
H ‘!'ql / ‘12‘!r I Q=
9-10° ™ .2.10 Kn | . 1
_ Kn . =-37,5 H/Kn. Pic 96
(0,2m—-0,6 M)
OtseT: x =0,6 Mm; E=-37,5 H/Kn.
Ne 280.
JlaHo: Pemrenne.
d=40cm=0,4 m; U . .1-107°
U= 200 B: F=E~q;E=—:>F=U q _200B-1-107 K _
’ L d d 0,4™m
g=1uKn=1-10" K. 6
Hatitn F =0,5wm-10"" H=0,5 mxH.
' Ortset: F = 0,5 MxH.
Ne 281.
Jano: Pemenue.
U=300 B; DJNEKTPOHY HAJIO MPEOJIONETh PA0OTY MO
m=9-10">" KT; Apons = W = eU, obnamas MUHUMAJIbHOH KHHCTHYC-
le|=1,6-10 " Kn. 5 3 mv2
Haiitut vo. CKOH 3Hepruelt W, =
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VI3 3aK0Ha COXpaHEHHUsI YIHEPTUH:

2 10719
\e|U:_mV0 2v0=\/2UH= 2-300B-M
2 m 9-107"

~ 10,3 - 10° m/c.

Otser: vy ~ 10,3 - 10° m/c.

Ne 282.
JlaHo: Pemrenne.
Teopema 0 KHHETHYECKOW YHEPTUH YaCTUIIBI, IBHKYILEHCS
B QJICKTPUYECKOM IIOJIE: ¢ = —€.

v
0o u="2 oy= -2l
m
OtBeT: v = f— wE.
m
Ne 283.
JlaHo: Pemenne.
q1 = 82¢; W3 3aK0Ha COXpaHEHHUsI SHEPTUH:
Q> = 2e; mv?
Wx=0,4 M3B = ——+q,Ed;, =Wg.v = 0, IOCKOIBKY B MOMEHT
—4.107" Jx. 2
Hation d. | CTOJIKHOBEHHSI JJIEKTPOH HMEET HYJIEBYIO CKOPOCTb,
E= kq,
=— = — Il01Ie, CO31aBaCMOE APOM CBHHLA =
dmin
g Hv’ 19
164-9-10 -(1,6~10 )
= i =164k ——= Ka’ ~94-10 " m
min — WK 4'10*19 I{)K s
Otset: d;, = 9,4-10 °m.
Ne 284,
Hano: Pemenue.
Q=q0=q; CornacHo 3aKOHY COXPaHEHHsI SHEPTHH:
m; H; v,. 2 2
bl bl mv
Haiitu h. 044 +mgH=kq—+mgh
2
VYMHOXHM JIEBYIO M NPaBYI0 4YacTh 3TOTO ypaBHEHHsS HA —— , IOJIYYHUM

mg
KBaJpaTHOE YPaBHEHNUE OTHOCUTEIBHO /i

[ v ki kq®
h® —h| —+——+ H |+—— =0. Peruas 310 ypaBHEeHHE, MIOTyINUM:
2g mgH mg



2

1

OtBeT: f=—L+
2

Ne 285,
Jano:
m=10"r=
=10"" xr;
U=200B;
AU=50B;
d=1,6cMm=

=1,6-10°m

Haiitn g —¢'.

R
Fﬂoﬂﬂ

d —
Fr=mg

S e
Puc. 97.

Ne 286.
Jano:
U=-5kB=
=-5.10°B;

[=5cm=0,05wm;

2 2 2 2 2
h:l v_0+kL+H + l v_0+kL+H _kL.
2g mgH 4\ 2g mgH mg

2 2 2
le_kL’ e L:V_0+—kq +H.
4 mg 2g mgH

Pemenne.

Ha mbputMHKY [EHCTBYIOT IBe ypaBHOBEINHBAIONINE IPYT

apyra cuisl (cM. puc. 97): TspkecTd F U CHIa CO CTOPOHBI

nons koHaencaropa: Uq/d = mg = g = mgd/U. Tlocne no-
' d U+AU

Takum o6pazom:

107 kr-105-1,6-10 7
C

_,_mgd mgd

T T UrAU 200B -

107 kr-10-5 1,610 m

- c ~1,6-10 " K.
200B+50 B

Otser: ¢—¢'~1,6-10 " K.

Pemrenne. DIeKTPpOHBI He BBUICTAT U3 KOHACHCATOPA B
TOM CIlydae, €CId OHH «YIamyT» Ha IMOJOKHTEIBHO
3apsDKEHHYIO TacTuHy (cM. puc. 98), T.e.

d=1cm=0,01 m. y= le E(LJ =% , TIIe ¥ — BEPTUKAJBHOE CMEIle-

Haiitu U.,.

2m vy

HHeE 1eKTpoHa (cM. Ne 229).

=S bz
—- lj_ ]l
27E jE—_

X

N3 3akoHa cOXpaHEHUs SHEPTHHU:

2
Jo my 2eU
\v’ 0 :eUl = v, = 1
2 m

)2 =2-10°B.

Y Puc 98 Ortcrona cienyer:
Un o 24U, -2-(0,01m) -(—5-103 B
e (0,05m)

Oteer: U, =2 - 10°B.
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Ne 287.

Cw. puc. 99.
N &9 s
\
X X | X
X X X
X X X Cuna Hanpas-
ﬁ JICHa OT HacC
Puc 99a Puc 996
Ne 288.

Cwm. puc. 100.
e o oo

Fy
S
(J
[Tone nanpas-
JICHO K HaM
Puc 100 a Puc 100 6
Ne 289.
JlaHo: Pemenue.
1=20A; Ilo 3axony Amnepa: Fy = Bllsin o0 =
[=20cMm=0,2 m; F 1H
Fr=2,6T; = B=—2"_= =0,25Tn.
sino =1 Illsina, 20A-0,2m-1
Haiity B. | Oret: B=0,25 Ta.
Ne 290.
JlaHo: Pemenue.
[=10cm=0,1 M; | Cornacuo 3akoHy Amriepa F, = I[Bsin o, =
B=2,6Tm, =0,1m-2,6Ta-12 A -sin 30°=1,56 H.
1=12A;
o =30°.
Haiitu F. | Orer: Fy=1,56 H.
Ne 291.
JlaHo: Pemenne.
=20 ecm = 0,2 m; Fy
B=0,25Tn; —= =tg a. CoryacHo 3aKoHy Amrepa
I1=2A; T
m=10r= F,=1IBsin o ; Fr =mg. [IB=mg=
= . 2
O:OI KT. = ctgo = mg _ 0,01kr-10m/c” _ 1, oTkyma 0=45°.
Haiitu o. IBl 2A-02m-025Tn
OtBert: o = 45°.
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Ne 292.

Hano: [=0,2 m; Pemenue.
B=49 mTn= 2T max = Fa + mg = Bl = 2T — Mg =
12
4,9 - 10 TJI, _ 2Tmax —-mg _
m=5r= >l =— =
3 Bl
=5-10 "kr; 3 )
T = 39,2 MH = _2-392H-3-10" xr-10M/c ~29A
=3,92.10 > H; 4,9-1072.02m T
sina.= 1. Otset: I, = 2,9 A.
Haiitu /.
Ne 293,
Jano: Pemenue.
[=30cM=0,3mM; | Fu=Fy. CornacHo 3akony Amnepa F = [IBsin o =
B=0,25Tm; . . 2
I-50 A: :B]lzumng:umg:O,Z 0,5kr-10m/c N
“’ Pt
m= O’S KT; ~ 0,067 Tn=67mTn.
sina=1. OtBeT: B = 67 MmTh..
Haiitu B.
Ne 294,
JlaHo: Pemrenue.
[=10cMm=0,1 m; | CorsnacHo 3akony Ammnepa F, = [IBsin o, ;
BZIOTH’ Frp+Tmax:FA:umg+TmaX:B[minl:[min:
T =0T _wmg Ty 0101k 10wc? +09H
L ol BI 10Ta-0,Im '
sina = 1.
Haiitu 1,,;,. OtserT: 1,,;, = 1 A.
Ne 295.
Jano: Pemenue.
=15 cMm; CoracHo 3akoH Kynona:
L =10 om; 1 1 F _ &}
Fr= 120ty | Fr=—— 92 p,- 99 5 el
F, =15 mxH; 4mey I dneey 1y Fy gl
Haiitu €.
2
F(n) 120 mkH ( Sem )’
e=—1|—| = =2.

OrtBert: €. =2
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Ne 296.
Jano:
q1= 492
Fi=F;
£=3;

»n=30cm=03m.

Pemenne. CornacHo 3akony Kymoma: F, =k

N S L T <) SWST IV

&r 12 I 22 \/; \/5

Haiitu 7.

Ne 297.
Jlano:
P3P
O = 0Olp;
q1 =42,

r=ry=rnr.
Haiitum €.

tgo=

r

PYEY puc 101

Ne 298.
Jlano:
e=2;
Px = 800 Kr/n’.

Haiitu p.

Ne 299,
JlaHo:
R=3cm=
=3-107m;
E=3MB/M=
=3-10°B/m.

Haiitu .

Ne 300.
JlaHo:
R=10cm=0,1 Mm;
[=10m;
¢, =20 B.

Haiitu ;.

108

OtBer: 7, ~ 0,18 M.

Pemenne.
W3 reomerpuueckux coobpaxkenuil (cm. puc 101):

F

KIDK

gVp-Fn pgV

_F

KIT

Fx = pxgV n 3axony Kynona:

91492

er

CornacHo 3akoHy Apxumena: F, = p,gV u 3akony Kynona:

2
Fiy :kq—z,nonyqaeM: 1 —e=—"tF
& ep—px) P P—Px
OTtBeT: € = P .
p_p)x

Pemenwue. [Tons3ysice orBeToM 3amaun Ne 297, momydnm:

2

€= p :>p:LpK:—-800Kr/M3:
P— Py e—1 2-1

= 1600 kr/nr’.

Otser: p = 1600 kr/nm’.

Permene. E:k@ = k|qq |= ER™.
R
2
o=k 90l _ERZ _ pp 30058 3002w 2 010'B =
R R M
=90 kB.

Otser: ¢ =90 xB.

lqo |
Pemenue. =k—— =k =¢/+R).
1=k o |40 |= 1 (I +R)
(pzzk‘qo\:(pl(l+R):20B-(10M+0,1M):2020B.
R R 0,1 m

Ortset: ¢, = 2020 B.



Ne 301.

Jano: X Pemenue. [Tockonbky 00beM H1apa paBeH:
=1000=107;
. V:inr3,T0: Mnr3=inR32L i
;\P]lf/ v 3 3 R 10
| =
" 9o Nqo Ny 1000¢
=k, =k 2 =20 _ L 100,
Haiitu @,. %2 R ®2=—p 10 P1
Otget: ¢ = 100;.
Ne 302.
Hano: Pewmennue.
Ri; 95 QR (P2R2
= k—:> ; 2= K42
Ry; @ e R, h= k ?2= R, 7 k
Haiitu ¢, Ag. | 7, 3aKOHY COXPAHEHHs 3apana ¢, + ¢, = q| +q5.
INoTeHMaN mapoB OJMHAKOB, T K. OHU COCANHEHBI IIPOBOIHUKOM:
k‘]_i = qu = q2=&q{ QR yR, _ q +R_ql = R1+R2 )
R, R, R k k R R
g =t el o p AL oR+oaRy
k R+R, R R +R,
Ag=q|—q, R R AR R _ Ry ORI + xR —o |
k R +R, ko k| R+R
Orser: ¢ = DR+ PRy Ag=Ri| QR+ Ry
5 Q|
R+ Ry kKl R+R,
Ne 303.
Hano: Pemenne. [lockonpky Bce 3ap;1/:u)1 pacmpeneneHsl mo Io-
_ . BEPXHOCTH IPOBOTHHKA ==
=0,05 m; P p 0= k X
91 =20B; BHyTpu npoBozsieii chepbl MOTSHIUA TOCTOSHEH:
Ry=10cm= O _ @R +¢3R; _20B-0,05m+30B-0,1n
=0,1 m; o=k— I 2 o1 =40B.
¢, =30B. 2 2 oM
Haiitn o. OrtseT: ¢ =40 B.
Ne 304.
Jlano: Pemienne. HauansHbIil oTeHIMAN 11a-
s Ry Ry 1q]
fn|—oonst, [P ©= K1 = Kal = oR:
- R,
HaI/ITI/I(Pz. 0 :km:ﬁ Rz
PR R 'Prc. 102.
R
OtBet: ¢, :—l(p.
2
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Ne 305.
3anaua pemieHa B yueOHHKe.

Ne 306.
Hano: Pemrenne. ¢ = @; + @ g i
[=9cm=0,09 m; kQ 4 | / |
- - =k=+k-=>-=
0=2 = Okt . 7
=210 KJ'I; 2 -9 | |
R=3cm=0,03m; | g.70° A M 210 "Kn Lo |
g=—6nKn= K2 0,03 ™ L) PY
- 6.10°K 2 -9 Puc. 103.
=6 JL. _9.10° H-m” 6-10 " Ku _
Haiitu . K2 0,09M
Otser: ¢ = 0.
Ne 307.
Jano: C=1 mx® =10"° @; Pemennue.
U=100B=10"B. g=CU=10°"®-10°B=10*Kn.
Haiitu q. | OrBer: ¢ =10* K.
Ne 308.
galiO:U_ Pemienue. C1=ﬂ,C2=ﬁ=q—2 = &=q—12
1= Uy U, u, U G g
%2131%1}@ = C,=3C,=3-10 n® = 30 nd.
1= .

Otget: C, =30 nd.

Haiitu C,.
Ne 309.
Jlano: Pemenue.
D=20cMm=0,2 m; J71st Imockoro KoHAeHcaTopa:
d=1vmm=10"m; cenS D2
- c="25=
€ v2,1. d >
Haiitu C. ‘
C- g6gnD> L 218851077 d-3,14-02m) oo g0
4d 41073
Oreer: C~ 5,8 10" @.
Ne 310.
Jlano: Pemenue.
§=520 cM® = S
=52.102 Mm% Jns nmnockoro korpeHcaropa: C = % =d= % =
C=46nd = 12 2 2
—46.10" . :8,85-10 d/Mm-5,2-107" M ~102m=1cm
Haiitu d. 4,6-107 @
OtBer: d =~ 1 cm.
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Ne 311.

Jano: Pewenne.
q=10uKn= U3 reomeTpruvecKkux cOOOpaKeHHMN:
=10 Ko qE !
m=6r= ——=tga. '
3 mg . o
=610 kr; : E '
) Jl71s1 mmockoro KOHAEHcaTopa: 9 '
§=0,1 ™ 0 } 0
a=45° | E=— = |
Hatimn 0. g0 m |
90 m Puc 104
= =tga => O=—g¢gygStga=
mge oS q
-3 2
_ 610 TRr g g5.10712 KLZ-OJ w2 tg45°~ 5310 °Kn.
10~ Kn H-m
Orger: 0~ 5310 °Kn.
Ne 312.
Hano: ¢ =10 uKn = 10 Ku; Pemenwue.
R=10cm=0,1 M ITo BTOpOMY 3aKoHYy HbIOTOHA:
Q=1 mxKn=10"°Km; T =mg;
2T, =To. 2T =mg +qE;
Haiitu m.

rae gE — cuna, neficTByromas Ha MApUK CO CTOPOHBI
KOHJIeHCaTOpa. M3 CHCTEMBI IoyJaeMm:

E
mg=qF = mzq?.

J171s1 I0CKOro KOHAEHcaTopa:

p. 0. 0
Puc 105 €08  gomR
-8 -6
m=—92 ~ = 10 Ka-10 ZK“ ~ 3,610 kr=3,6T.
80™R™ 102 88510712 %-3,14.(0,1»42)
H-m
OtBeT: m=3,6T.
Ne 313.
Hano: Pemenue. ¢, = ¢ = q; U=—1—;U, =L,
Cy; C,; mo- Cos G
i:igggz- co- | U2 -4 Cos -G _| |_| l_
eIMHEHHE © are G G
: C,C, Puc. 106.
i OtBet: Cys =
Haiitu Cgs. 06 Ci+Cy
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Ne 314.

Jano: Pemenue.
Ci; Gy mapan- | Uy=U,=U;q=q1 % q; G
nensHOe  co- | g = CosU; q1 = CU; ¢, = G, c
eJIMHEHNE. UCy=U(C1+ Cy) = Cys=C; + C,.
Haiitu Cg. Orteer: C=C; + C,. Puc. 107.

Ne 315.
Jano: Pemenne. [Ins SHEprWU IUIOCKOTO  KOHJGHCATOpA:

C=100 Mmx®d = 2 .
10 @ WE:CIZJ U= ZZE = /2 DX 144,
Wy =1 JIx. 107 @

Haiitu U. | Otset: U= 144 B.
Ne 316.
Hano: Pemenue. DHeprust MmioCKOro KOHJIEHCATOpa:
C=10n®=10" ®; 2 6
’ 107" Kn
g =1 MxKn = 10° K. W =L = = 0,05 ok = 50wl
Haiiru IV ¢ 2107 @
OtBeT: Wi =50 mJIx.
Ne 317.
JlaHo: Pemenne.
Ci, U, 1 = qx £0&S c, d 1 qs
—g.q = C= > —==—=—, 1= => —==],
Zdl = dz, Sl = Sz. d C] d2 P 91 =9 @
.Gy gy
Haittu —, —, E 2
1 q1 E= q 3_2:(1_2:1; W:q—j
E W U 808S El q1 2C
Z2 72 Z2
£ w U, I _G o eia 0 _G_d
E w. U
Otser: —2 1, 2 _ 22 "2y Y2,
1 g E m Uy
Ne 318.
aHo: S C d
g:U. PemeHne.C:i:—zz—lzl;q:CU:
1 2> d Cl d2 2
Zdlzdz.
o C2 E2 :)q_zzizl' E= 9 :Q:q_z:l~
Haiitn < B aq C 2 coeS | E  q; 2
2
W g W:q_jﬁz(q_z]ﬁzzzl.
E W.
Ortser: —2 1, q_zzl, 2:l, _1
1 @ 2 B2 w2
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Ne 319.

Jano: Pewenne. _
q=30uKn= CornacHo 3aKoHy T -
=3.10"°Ku; W3MEHEHHUs SHEPTUH: M -
S=30cm = A=W,—W,. A -
—a 104 a2 2 2 2 z

3.10 " M W—q _q2d_qd.i -
2d=1cm=0,01 m; Z_ZC TS oS’
c=5. 2 €0 €0 !(T)‘T)!
HaiiTu 4. W o q> q’2d q*d Puc 108

! 2C,  2eg0S  egS

2 2 2 - -
d_¢*d _e-1 ¢%d 108 Ka -5-107
d g gd 4 (0P Kkaf 5007w 4520 b

8,85~10_12£-3-10_3M2
H-M2

OtBet:4 ~ 4520 k.

Ne 320.

Hano: Pemenwne. CornacHo 3akoHy U3MEHEHUs yHeprun: A=W,—W,.

£=3; q2 5
U=100B; | " =20 g=CGU= W, ==—C,U";
C,=3 Mxd= 2
=3.10 ° . 2

Haiitu A4.

c
ITockonsky C, ==L 10 Wy :ZLCIUZ. Iostomy: A = W,— W, =
€ €

1 YqU? (1 )3-10°Kux- (100 BY
=1ou? —%Cle = (——1) = - (gflj%:fo,OII[m
&

OtBet: A =-0,01 JIx.

Ne 321.
Jano: Pemenue.
g=1,6-10" K, 22
)

r=53-10" m; Ilo BTOpOoMy 3akoHy HproToHa mY—=k , OTKyJa

c=3-10° m/c.

Haiitu 1.

B
v g K 2w 2w [
mr v q k

H-um°

9
2 1a-19 9-10 3
(=44 ko 1610 Kaf Kn ~ 10 A.
mr

T 2mr 2.314.53-10 " m [ 9-10 Kn-53-10 ' m
Oteer: I~ 10° A.
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Ne 322.

Hano: Pewmennue.
t=10c; q I q
- 2 _ -5 2. [ =—=.Tlo onpenenenuto | = —=——=
S_?(%MK;S'IO " ! b S ¢S
¢ ' 100K
Haiirn i - Liz =2.10° AAL.
10c-5-10" m
Otser: i =2 - 107° A/M%.

Ne 323.
JlaHo: Pemenue.
t=1wmun= 60 c; Mo 3akon Ixoyns-Jlenua: Q = PRt
R=100Owm; q R
g=10Knx I=—=10A=Q0=(10A)"-100m-60c=

* t

t=1c

= = 60000 Tx = 60 xJIx.
Haiimn Q. Otset: O = 60 xJ[x.

Ne 324,
Jano: Pewenne.
t =10 mun = 600 c; [To 3akony Jlxoymns-Jlenma:
0 =12 xJIx =12000 Ix;
R=50m. Q:12Rt:>1:,/2:,/M:2A.
Haiitu I Rt 50M-600c

OtBeT: =2 A.

Ne 325,
Hano: Pemenue.
t,0,p,d, 1 ITo 3akon [Ixoyins-JIenna:
Haiitu /. [2 4[2 It 2

0-rr=LPI 3P mOd"
nd 4tpl
2
Ortser: [ = nQd2 .
4tpl

Ne 326.
Jano: Pewenne.
D=15cm=
—15-102 N =—D; | — nnuHa MPOBOJIOKH U3 PE3yJIbTa-

b 9 72-

t=10 munu = 600 c;

2
0 =36 kIhx=3,6 - 10° i, | 1o 3amaun 325; = N = od

d=02Mm=
=2-10"wm;

p=4-1070OM- m;

I1=2A.

ilD?>
_ 3,6-10" Jlx-(2:10)% m? .
600c-4-107 Om-M-4A%-1,5-102m

Haiitu N.

114
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Ne 327.
Jlano: U q

t=5 mun = 300 c: | Petuenue. o 3akony Oma: I=E; I=7 =
R=100Owm;
=120 K. y-4R _120Kn-100m _ o
Haiitu U. 4 300¢
Otsetr: U=4B.

Ne 328.
JlaHo: Pemrenne.
p= 400,1:4K0M M Tlo sakon Oma: =2 ; =Pl o 25
=4-10 "Om- Mm; R N pl
U=6B; Und® 6B-314-(2:10%)2 m?
[=20cm=0.2m; e 0P 2024 A
d=2mmM=2-10"m. 4pl  4.4.107 Om-M-02m
Haiitu 1. Otser: [ ~ 0,24 A.

Ne 329,
Hano: t; =10° C; Pemenue. lna metannos: p, = po(l + o), rae py —
21f1185205h8 ) yaensHoe conporusienue npu 0°C. T.k. mpoBonouka

27 2O Ml’ onHa u Ta ke (I, S=const) Ry =Ry (1 + atl) =
_ -3

@=6-10"oc. | L p_ Ry ~ R = Ry Riony

= (1+G,ll) 1+Q,Zl 1+at1
Haiitu ¢,. |

51
18,2 1+6-107 —.10°C |-1
RyUan) Ry 8, SOM( +6-10 % ocj 50M

=1 1 =48°C.
Ry 150M-6-107° —
°C
Ortser: t, = 48°C.
Ne 330.
Jano: Pewenne.
U=220B; Cornacho 3amgaue 329 R, = R, (1 + at)) =
1=0,68 A; R, R,
t; =20 °C; SRy=—-=>R= (1 + at).
B = 36 O (1+az) 1+at
U U
a:4,6~10’3i, ITo 3akony Oma: [ =— = R, =—=
°C R, I
Haiitu ..
Yiiay)-r 02?;?\ (1+4,6- 10_3% -20°C) — 36 Om
=t =1 =2 1 = 1900°C.
oRy 4,6-107 360

OtBer: 1, 1900°C.
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Ne 331.
Jano: Pemenue.
U=3xB=3000B; N F
v =36 km/u = 10 M/c;
m=300T=3-10° kr;

sina=0,01; mg
k=3%; a

T.I — 80% Puc. 109.
Haiitu 1.

IIo BTOpOMY 3ak0oHYy Hpr0TOHA
0=mgsina+ F—F

F=F,—mgsin o = mg

. koo
—mgsina = —sina |;
100% ¢ mg[lOO% ]

0,
N gy g 100% v

V= —m
100% kU g[

k .
—sin o
100%

0, 0,
- 100% 10MC 5 105 10w [—22—0,01]=25 A.
80% 3000B 100%
Otser: [ =25 A.
Ne 332.
Jano: Pemenue. Pabora nonesnas: Ay = mgh.
U=380B; Pabora 3arpauennas: Az = Ult.
I1=20A;
1 1103 _ n:A_H.loo%:m_g’.loo%z
m=1T1=10" kr; A Ut
h=19 m; 3 5
t=50c. le kr-10m/c ~19M_100%:50%.
Haiitu 7. 20A-380B-50¢
Otget: n = 50%.
Ne 333.
Hano: Pemenue.
£=6B: Ilo 3a1(;0Hy Oma ng MOJIHOW LIeTH
r=1 OM, I = = 20,33A
R=17 Om. R+r 10M+17 Om
Haiitu [ Ortsert: I~ 0,33 A.
Ne 334.
JlaHo: Pemrenne.
I1=2A; [To 3akony Oma 117151 TOTHOM LeTHn:
r=20M 8 oo [R+7)=2 A2 Om+ 13 OM)=30 B
R=13 Om. T Rir )
Haiiru & Ortger: £=30B.
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Ne 335

Hano: Pemennue.
R, =14 Om; ITo 3akony OMma i 3aMKHYTOH Lenu U o 3akoHy Oma
U,=28B; JUTSI y9acTKa Lenu:
R, =29 Om; E=1(r+R) U
U2 =29 Om. 8:[2(V+R2); 8:;‘(;#4—[{1);
Ul 1
Haiitu &, r. I =—;
Ry €= &(r +Ry);
U2 R2
I, =—=;
Ry

U+ U —=Uy+Uy—; ,_Us-U = 29B-28B -0y,
R, R, U, U, 28B 29B
R, R, 140m 290wm

azﬂ(le) = ﬁ(10M+14OM) =30B.
R, 14 Om

Oteer: £=30B,r=10M

Ne 336.

Jano: Pemenue.
R U

r= e 3akon OMa JJ1s yyacTka Lenu: [ = 2 = U=IR.

N . & _
Haiitu — . | 3akon Oma nnd nmonHo# nemu: [ =—— = E=I(R +7).

U R+r
Orcrona: E: rR_ Rk +R :ﬂ.
U R R k
Omser; £ - 1+K
k

Ne 337.
Jano: Pewenne.
R =20 0Owm; 3axkon OMa 1Jis IOJIHOM LIeTH:

_ — -6 %-
C:S MKO=5 - 107" @; I N E=IR+r).
r=20m; s R+r
=10 MxKn=10"" Ku.
i M 3akoH Oma Ui ydacTKa LENH: [ = Ur Ho, no-
Haiitu &. R
CKOJIbKY coennHeHue napamienstoe, Uz = Ue.
Uc = a =/ -1
C CR
-5
e=L(R+r) :IS—KH-(zooMqu):z,z B.
CR 5-107®-20Om

Pue. 110.  Orger; £=2,2 B.
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Ne 338

Jano: £= 15 B: Pemenue. 13 pesynbrara 3amaun Ne 337 nonyuaem:
r=150m; S:i(R+r)3
R=10Owm; CR
—6

C=1mxD=10"d; ECR 15B-10°®-100m s

= g= = =107 K.
Haiira g. R+r  100M+50m

Ortser: ¢ = 10 K.

Ne 339.

Jano: Pemenue.
- - -1l .

C=20n®=2-10"®: | . 4 - gc=5B.2-10"d=10"Kn.
E=5B. o C~—1UW&1
Haiitu q. | TR 4= :

Ne 340.
Hano: Pemenue.
£=20B: IMpu xopotkom 3ambikanny DJ]C MCTOYHMKA 3aMBIKAETCs Ha

’ ero BHyTpeHHeM conpoTuBieHnu. CormnacHo 3akony Oma:
r=1,50m. & 20
Haiitu =228 1334,
K3 “ s 1,50m
Otsert: [, = 13,3 A.

Ne 341
a) [lano: Pemenue.
R, =2 Owm; R R
R, =6 Owm; — ~

| S

R; =2 Owm.

Haittu Rs. Puc 111

R,=R;+R,=20M+ 6 Om=8 Om.
RhR, 80m-20m

Ry = =—=1,60m.
R,+R; 80mM+20mMm
OtBeT: Rys = 1,6 OM.
6) dano: Pemenue.
R, =2,60m; R, R
R2 =1 OM; r‘:’_‘:’—|
R;=35Owm; 1 {1 .
Ry=40wm. Ri Ry
Puc. 112

Haiitu R .
R23:R2+R3: 10M+50M=060Owm.
Ryy+R, 60M+40mMm
R06 = R1 + R234 = 2,6 Owm + 2,4 Om =5 Om.
OtBeT: Ry =5 Om.
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B) JlaHo: Pemienne.

R, =35 0wm; R Ry

R, =4 0Owm;

R;=10wm;

R,=010m; | | ™ - ]
R;=10m. | Prc 113 Rs

Haittu Rs.

Ryr=R +R,=50M+40M=9 Om.

R12R3 _ 90M-10m

R, +R; 90M+10m

Ri»34=Ri»3tR;,=090m+ 0,1 OM =9 Owm.

Ry = RipsaRs  _ 10M-10Mm ~0.50m.
Ripsq+Rs 10M+10M

O1BeT: Rys = 0,5 Om.

Ry = =0,90m.

r) HaHO: Rl :R2:R3: R2R3
=R,=Rs= R, =R. Pemenue. Ry; =—R =0,5R.
Haittu Rs. | 2+

Ry35=Ry3 + Rs=0,5R+R=1,5R.

RysRy  LSR-R
Rys+R, 15R+R
Rys = Ry + Ryzss + Ro= R+ 0,6R + R = 2,6R.

Royxs = =0,6R.

Puc 114 OtBeT: Rys = 2,6R.

Ne 342
a) Jlano: Pemenue. R Ry
R1=3OM; R12=R1+R2:3OM+4OM=7OM.
R2:4OM; R34:R3+R4:10M+20M:3OM.
R;=10wm; R R .
Ri=2 Om. | Ros = R g ;24 - 77(())M 33(())M =2,10m. Mp 1d”
Haittu Rs. 12+ MFo M

O1BeT: Ry =2,1 OM.
0) dano: Pemenue.
R, =10wm; Ry
R,=1,6 Owm;
Ry =4 Owm;
R4 =6 OM.
R

Haitti R, Bie. 116
RyR, _ 40m-60m _240m.
Ry+R, 40M+60M

Rs=R +R,*R3y,=10M+1,60M+240Mm=5O0m.
OtBeT: Ry =5 Om.

34 =
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B) [ano: Pemienue.

R, =2,8 Om; R, Ry

R,=10wm;

R;=2Owm;

R,=10wm;

R: =10wm; Ri Rs pye 117 R R
Rs=1Om. Ry=R,+R;=10M+20OM=3Om,
Haiitn R . Ris=Rs+R,=10m+10M=20m.

Ry;R;s  30M-20m
Ry +R;s 30mM+20m

R06:R1 +R2345+R6:2,8 Owm + 1,2 Om+10M=50Mm.
O1BeT: Ry =5 Om.

r) Jano: R. R2 3
Haiity R Pemenue. R, = =0,5R.R,=R,+R=0,5R+R==R.
o R+R 2

3
RoRy _ SRR 6
R2+R3 %R+2R 7

=120m.

Ry345 =

R3:R+R:2R:>R4:

R5:R+R4:gR+R:gR_ Ri=R+R+R=3R.

R<R 13 R-3R
E 39 39 73
Ry=—36 - 7 =R Rs=R;,+R=—ZR+R=—R.
Rs+R, Bp,3p 34 34 34
7
73
OtBer: Rys =—R.
34

Ne 343
JlaHo: Pemrenne.
R =360 OwMm; |ITo 3ak0oHYy IOCIEJOBATEILHOIO COEAUHEHHs IIPOBOJHUKOB R
Ry=10M. |=nR, = R, = R/n. Ilo 3aK0HYy NapaiiejbHOr0 COEIMHEHUS

1 n _n? R _ [360m
MPOBOAHUKOB — = —=— => n= [— = =6.
R, R, R R, 10M

Haiitu n. OtBer: n = 6.

Ne 344
[Hano: Pemenne. DxBuBaneHTHas cxema JaHHOIO R,
R=100wm; coenuHeHMs npuBeneHa Ha puc. 118. Ilo-
Ry=1Om. CKOJIBKY KOJBLIO OJIHOpoIHOEe R, ~ a,

. a R
Haiitn —. Ry~ b, 4 _Za , KpOME TOTO MeeM R,

b R, Puc. 118.
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R,+R, =R;
RaRb
R, +Ry

=R,.

Beoipaxas u3 nepsoro ypaBHeHust R, = R — R, ¥ IOACTaBIIsAs BO BTOPOE, I10-

JTY4YUM Rf —RR, + RR, =0. Pemennem sToro ypaBHeHus OyeT:

R2
2

R—+/R> —4RR
RO - i

> a

2
RO _ R++/R* —4RR, |

2

1 2
INockombky Ré) +R£ ) =R, [ MOMCKA OKOHYATETHHOTO PEIICHHS MbI

MOKEM BBIOpaTh 1r06oe M3 pemenuit. Ilycts R, :Rfll) =

TOrJa rmojry4acm

R—R* —4RR,

) >

2 2
R - R+4R” —-4RR
R;,ZR*R,I:R—R R 4RR0: + 0.

2
2 _100M—J(100M)2—4-100M~10M
‘- 2
_100M+\/(100M)2—4'100M~10M
- 2
a R, [s=v15)om  [5-413)
b Ry (5+\/E)OM (5+\/E).
5-415
OtBer: —= .
5+\/E
Ne 345
Jlano:
£=24B;
r=20wm;
R, =2 Owm;
R, =9 Owm;
R;=9 Owm;
R,=9 Owm;
Rs=50m.
Hatitu /.

2

_ (5-15)om,
= (5++15)om.

DKBUBaJICHTHAsI CXeMa JaHHOTO COEAMHEHUs IIpuBeieHa Ha puc. 119.

1 1 1 1 1 1
— =

1 1

Ry R, R, R, 90M 90m

= = Ry, =3 OM.
90omM 30m

Rys=R;+Ryu+Rs=20M+30M+50m=10 Owm.
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& _  24B

CornacHo 3akony Oma i moHOU 1enu /= = =
r+Ry 20M+100M

OtBer: I,s=2 A.

Ne 346
Jlano: £=2,8 B; | Feuere.
DKBHBAJICHTHAs CXeMa JIAHHOTO COCIMHEHHSI TIPUBEICHA
R;=1,25 Owm;
Ha puc. 120.
Ry~ 10m; R,R;  10M-30
Ry=3Owm; Rpy=—203 MM _ 75 0,
R4=7OM; R2 +R3 10Mm +30Om
r—> 0. R123=R1 +R23= 1,25 OM+O,75 OMZZOM.
Haittu /5.
R»;R .
= 1234 _ 20m-70Mm :EOM
Ro»+R, 20M+70M 9
[o=— 8 28B4
r+ R06 ﬂ O
9

Ortsert: I, = 1,8 A.

Jlano: Pemenue. R =2R + R;
A _2R’+RR, , 2R*+RRy . 2R’ +RR,,
i fos | T30V R, 2T 3R+Ry 2 3R+R,,,

IIpoBoast cymmupoBanue, HaXoIuM Rys = R(l + ﬁ )
OTBeT: Ry = R(l + «/5)

Ne 348.
JlaHo: Pemenue.
L .
R. P 2R R_I R !
. —_— Il —_
Haiitu R. I : ! 1 I
I |
1! : |
| : | I
I [
[ ! |
I |
I |
I |
| 21
S d
2R
| —
L Puc. 121.
OKBHBAJICHTHAsI CXeMa JJAHHOTO COCIMHEHU MpHUBe/eHa Ha puc. 121.

R, :R+%:2R; R, = R+%: 2R . AHanorndHo R,; = 2R

OtBeT: Rys = 2R.
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Ne 349,
JlaHo: Pemenne.
Ri=R,=R; | 1) Cucrema pe3ucTopoB HE U3MEHHUTCS, €CIIH MBI 3AMCHUM R,
R3;=R,=3R; | Ha R,, R; Ha R,. IIpm 3TOM TOUKa A mepeiiner B Touky B, a B
Rs =R, B 4. Takum 06pa3oM NOTEHIMANb] B TOUKaxX 4 U B paBHbL.

Haiitu R .

2) IoTeHumanel B TOYKax 4 U B paBHbI, 3HAYUT, Yepe3 PE3UCTOp Rs TOK HE
TeyeT, T.e. Mbl MOKeM yOpaTh €ro WM 3aKOPOTHTh TOUKH A U B.

3) Y6upas pesucrop Rs Haxoaum

R13:R1+R3:R+3R:4R; R24:R2+R4:R+3R:4R;

_ Ri3Ry4 _ 4R -4R _
R13 + R24 4R +4R
OrtBert: Rys = 2R.

Ne 350.
JlaHo:

Pemenue.

R. B touxy A4 Bxomsar toku [, u I, a BeIXoaaT I3 u ;. Ilockonbky
Haiitu Ry. | cucTema pe3ucTopoB CUMMETPHYHA OTHOCUTENBHO NpsiMoii OO’
(em. puc. 122), 1o || = |l| = |l5| = |I4]. Takum 06pazom MbI MOKEM pa3opBaTh

LIenb B TOYKE A, ¥ IEPEHTH K SKBUBAJICHTHOU cxeme (cM. puc. 123).
R R

o Puc 122.
Ry= R+DIR g —3p, pg=Ro - 3R
2 2
OtBeT: Rys = ﬁ
2
Ne 351.

Hano: R. Pemenue. Cum. puc. 124. Ha yuactkax Aa u bB BBUIY paBeH-
Haittu Rs. CTBa COMPOTHUBIIEHUN U UX OJMHAKOBOT'O BKIIFOUEHUS, TOK /

g_ PaBHOMEPHO Pa3BETBIIACTCS MO TPEM BETBSIM M B KaXKIOM

b
a] u3 HuX paseH /3. Ha yuacTkax ab Tok paBeH //6, T.K. B
}a Ka)X/JI0M TOYKE a TOK BHOBb Pa3BETBIISICTCS IO JByM peO-
J)-———+->, pPaM C paBHBIMH CONPOTHBIICHUSIMH, M BCC ITHU pebpa
y d BKIIFOYEHBI OMHaKoBO. [lanenne mampsoxerns Uy = IR
a
(— Puc 124 MEXIy TOUKaMUu A U B CKJIaabIBaeTCsl U3 MaJCHUs Harpsi-

skenust Uy, = IR/3 Ha Aa, nanenns Hanpspkenust U, = IR/6 Ha ab v najeHus
Hanpspkenus Uyg = IR/3, T.e. IR, = IR/3 + IR/6 + IR/3 = R,s = SR/6.
OrtBer: R,s = 5R/6.
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Ne 352.
Jano: Pewenne.
d; p;r.
Haiitu R.

R— CONIPOTHUBJICHUE
Kaxa0ro npoBOAHHKA

Puc. 125.
OKBHMBaJICHTHAsI CXeMa JIAHHOW LNy NpuBeieHa Ha puc. 125.
R [ c 2 a2
06:—2p—;1=—=—nr=E;S:—7t SROGZPL.
2 28 4 4 2 4 FE
r
OtBet: Ry5 = pd—2 .
Ne 353.
Jano: Pemenue.
Uy,=3,2B; R R,
Rys=1,6 Om. |_|:|_|:|—|
Haiitu 1, 1;. 1
R3
Puc. 126
3akon Oma 14 yJacTka nenu: / = ﬂ _ 32B _
R 1,60m
U, 3,2B

[1R1+12R2 = U(). HOCKOHLKy 11 =12, TO 11 =

= =04A.
R +R, 20M+60M

Otset: [y=2 A,1,=04 A.

Ne 354.

Jano: Pemenue.

Uy=4,2B; R, R,

Haiitu 10, 13.
R3 R4
Puc. 127.

ITo 3akony Oma ass yyacTka Lemnu:

U, 42B
0= 2 210w 2A. LRy + LRy =U,.

U, 42B

Mockoneky I3 =14, T0 I3 = = =
Ry+R, 20M+10m

L4A.

OtBer: [(=2 A, =14A.
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Ne 355

Tano: £=30 B; Pewenne.
=1 Ou: DKBUBaJICHTHAS cxema

_ . JTAHHOTO COCIWHCHUS IpU-
R, =2,6 Om; BeneHa Ha puc. 128. U3 3a-
R,=10wm;
Ri=5Om nmaun 341 6 cnemyer, uTO

372 UM, R, = 5 Om. CormacHo 3a- Puc. 128,

R,=4 Om. N

~ koHy OMa JUIsl TIOJTHOM Iie-
Haiitu 1, U,.

431

I & _ 30B —5A

r+R,; 50M+10Mm
HWcnone3ys npasuna Kupxroga, cocraBuM cucremy ypaBHEHHI:

IR, +153Ry +1,3R; =&;
S S :{123(R2+R3)=14R4;

IR1+14R4:8, -
Ry +R
IL=1 2 3 _5A. 100OM +50mMm —2A
Ry +R3 +Ry 100M+50M+4Om

63:%%43U2=bﬂ2=2A-10M=23
2
Orser: [, =2 A, U,=2B.

Ne 356
Jano: £=21 B: Pemenue.
— 5 Ou: DKBHMBaJIEHTHAas CXeMa JaH-
; —1 O, . HOI'0 COCIUMHEHUS IPHUBEICHA
17 UM Ha prc. 129. U3 3anauu 342 6
R, =1,6 Om; _
cienyert, 9to R, = 5 Om. Co-
R; =4 Owm;
riacHo 3akoHy Oma Juisi 1moJi-
Ry=6 Om. . Puc. 129.
— HOM T1enH
Haiitu 15, U,
o= e 21B 3 A

r+Ryg SOM+20M
Hcnons3ys npasuna Kupxroda, cocTaBuM CHCTEMY ypaBHEHHI:
IR] +IR2 +[4R4 =¢&;
IR] +IR2 +[3R3 =& = {
[=13+1,;

I23(Ry +R3) =14Ry;
12123 +I4.

R4 =3A 6 Om

=3A. =18 A.
Ry +R, 60m+4Om

R —Riz3=Ryl5; =1

U
CornacHo 3akony Oma Juis ydacTtka nenu [ = R—l = U=IR;=3A-10m = 3B.
1

Otset: = 1,8 A, U=3B.
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Ne 357
Jano: Pewenne.
U3 3amaum 341 0 cienyer, uto Ry = 0,5 OM, Ripq = 1 Om,

€=10B; Ri53 = 0,9 Om. CornacHo 3akoHY
r=0,5 Om; Py
Ry =50M; | Oma ans nomnHoi nenu: I,s= = 10B  _jpA.
R,=40um; r+Ry; 0,50mM+0,50m
R3: 1 OM, 106211234+15'
1;4:0’11001“; Ums=Us=&-Lg=10B-050m-10A=5B
N5 = M, _ _ )
Haim I | I.. 15:&:8 Isr _10B-0,50Mm IOAZSA.
Us, U, Rs Rs 10m
Iz =ls— =10 A-5A=5A; Iy =L+ 1y
U12 = U3 = U1234 —11234R4 =5B-5A- 0,1 Om = 4,5 B.
U R 50
Ln=—2 U =[,R=Uj—L —=45B. — 2" _15B,
R +R, R +R, 50M+4 Om
Oteet: s=5A,U;=4,5B, U, =2,5B.
Ne 358

Hano: Pemenmue.

_ . DOKBHUBAJICHTHAsI CXeMa JaHHOTO COCIMHCHHS MPHBE-
E=24B;

—1 O nena Ha puc. 117. U3 3amaun 342 B cnenyer, 4To Ry =
r=1 oM, 5 Om. Cornacuo 3akoHy OMa AJist TOTHOU e
R, =2,8 Om; e 24B
R,=10Mm; I= = =
Ry=2Owm; r+Rys 50M+10M
Ry=Rs=R¢=10M. | Ucnonb3ys mpasuna Kupxroda, cocraBuM cucremy
Haiitu Iy, U,, Us. YpaBHEHUH:

IRy +13Ry + 53Ry +IRg = E; Ry +Rs
IR, +145Rs +I4sRy +IRg =E;= = 3 Ry+Rs’
I'=1y; +14s; Ip3 =1—1ys.
Rol — Rolys + Ryl — Rylus = Rslys + Rulys;
R, +R, N 10M+2Om _
Ry+ Ry +R, +Rs I10OM+20M+10M+10Mm

CornacHo 3akony Oma i ydacTka e

Iys =

4A.

Iys =1y

5

U
1:?13U1=IR1=4A-2,8OM=11,2B;
1

U
14 =R—5:>U5=145R5=4A-10M=4B.

5
Otser: I;s=2,4 A, U, =11,2B, Us=4B.
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Ne 359

JaHno: Pemenue.

R; =2 Owm; 1) TTo npaBunam Kupxroda:

R, =20m; E€=1R +L;Ry;

Ry =5 Om; E=1R + LR, + I4Ry;

Ry =40 Om; €=1R + LR, + I5Rs;

Rs=10 Om; I =L+ 15

1,=05A. Iy =1, +1s.

Haiitu &.

2) Brranras TPETHEC YpAaBHCHHUC U3 BTOPOI'0, IOJIYUHM:
R, 40 Om

I4R4:15R5:>15:14—:O,5A' =2A.
Rs 10 Om

NL=L+=05A+2A=25A.
4) BelunTtas nepBoe ypaBHEHHUE U3 TPETHETO, MOJIyUUM:
13R3 :12R2 +14.R4: 2,5 A-20wm+ 0,5 A-400m =25 B,

12R2 +[4R4 _

25B:5A.

Ry

50m

SYLh=L+L=25A+5A=75A.
6) & =R +LR;=75A-20mM+25B=40B.

Haiitu R,

Otsetr: &€ =40 B.

Ne 360.
JlaHo: Pemrenme.
R, =40 Owm; &
R, =10 Om: CornacHo 3akony Oma: [, =—, r1e r — BHYTpPEHHEE CO-

> 7
E=10B; IPOTHUBJICHUE UCTOYHUKA. 3akoH OMa A IOJHOM Lenu:
IZVIA. 7= & . R= RiR, :>r:£— RiRy _
HaHTH Ir- R + r Rl + R2 [ Rl + Rz
_ 10B  400m-100m —20m:
1A 400M+100Mm
_E_10B g,
r 20Mm
Orert: [, =5 A.

Ne 361.
Hano: Pemenne. [ockonpky mIyHT BKIIIOUYEH MapayijieNIbHO, TO
Ihy=25MA = Up=Uy= Ryl =Iyr + LR, =
=25-107A; I 102A.
IS5 A :Rmzlolr _ 2510 AI?ZOMZO’OSOM.
7=10 Om. —1o 5A-25-100"A

OrBert: Ry, = 0,05 Om.



Ne 362.

Hano: Pemenue. [Tockonbky mo6aBoYHOE CONPOTHBIIE-
U,=30B; HUE BKJIIOYEHO IOCJenoBaTenbHo, TO Iy = [; =
U=150B; U U, U, U-U, U,
r =3 kOm = 3000 Om F T s

= : R, r Ry R r
Haiitu R, |
= Ry — HU-Up) _30000m-(150B-30B) _ 12000 On = 12 KON

Uy 30B

OrtseT: R, = 12 xOm.

Ne 363.
Hano: R, =240 Owm; Pemrenue.
U,=120B; Jst Toro, uTtoObI uTaTh Nammy ot cetu 220 B,
U, =220 B; MOCJIEIOBATENIFHO C HEil HY)KHO BKJIIOYHTH JI0-

S=0,5mm*=0,510"
p=11-10°0m-m.

Haiim /.

Mm% | 6aBouHOe compoTtuBieHue (cM. 3aqady Ne 362).
R, U,-U
Rzl — n( 0 1 ); R}:[ _ pi =
| U, s

L SR, (U, -U,)  05-10"*m*-2400m-(220B—120 B) <olu
U,p 120B-1,1-10°0OmM ™
OtBet: [~ 91 M.
Ne 364.
Jano: 2
U,=120B; | Pewenne. [lnsg mommuoctn: P = = ;
P,=25BT; s ,
U, =60 B; B (U, _( 60B B
R, =R, RI*R2:> Pz—[a} Pl —(%j -25BT =6,25BT.
Haiiti Po. Otser: P, = 6,25 Br.
Ne 365.
Jlano: Pemenue.
r=10wm; U2
R=R,=R=0,5 Owm; Jns momuOCTH: P =1 2 Ry = .
06

81:(92.

Jnst IocneI0BaTeNnbHOTO COSMUHEHUS: Ry = » + 2R;

Hai Boc JUISL TApaJUIeTIbHOTO COeMUHeHUs: Ry = r + R/2. Ot-
anuTu —— . crona:

nap

2
Proc _ Tice _ EL(r+R/2P :(}’+R/2j _ [1OM+0,50M/2)2 s
Rup Iy E3(r+2RP \r+2R 10M+2-0,50m ’
P

OreeT: /< ~0,8.

nap
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Ne 366.

Hano: Pemenwue.
L=hL=1 1) Ryy = Ry + Ry; Q1 = PRt = F(R, + Ry)t;
51=5=5 RR, U’ U*(R+R,)
h=n=t 2) Ry = ; b= —t=—-—""571;
p1 = 0,12 MxOwMm - m; R +R, Ry, RR,
= M 252 2

P2 0’01Q7 M<Om - ; U=IR,;0 :I R (R1+R2)t= 1 Rl(Rl +R2)t'
Haiirn =L . 122 R.R R >

0, 1% 2

R .

O PR Ry ——T2 R _py 00ITMKOMM gy

0, PR(R+Ry) R pi 012mxOm-m

OtBeT: 9 0,14.
2

Ne 367.
Hano: I, =15 A; Pemenue.
P, =135Br; _ _72..
L=6A, COCTaBAM CHCTEMY YPABHEHUIA: {Pl =he-li 2r,
P, = 64,8 Br. P, =5&-1I5r.
Haiitn &, 7. | Pernast ee, mory4qum:
_PI}-PI}  648Br(15A) ~135Br-(6 A)’ o2 B:
T LL-L) T 15A-6A-(I5A-6A) e
oo Pl =Rl 648Br1SA-135Br6A (o
LI,(I,-1,)  15A-6A-(I5A-6A)
OtBet: £~9,2B, r=0,2 Om.
Ne 368.
JaHno: Pemenue.
R, =2 Owm; [Ipumenus 3akon Oma AJsl MOTHOM LIEMH, COCTAaBUM CHCTE-
11:1’6A’ o II(RIJFV):(C;;
R,=10wm; My YpaBHEHUI:
L=2A L(R, +r)=¢.
Haiitu AP,.
IRy —1|R,

Orcropa: IR, + Iir=LR, + Lr; r =
I -1,

Ilorepu MomHOCTH:

AP = 2y = L (1,R, —IlRl): (2AY (2A-10mM-1,6 A-2 Om)
0 I,-1, L6A-2A

Ortet: AP, =12 Br.

=12 Br.
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Pemenue. ITo 3akony OMa A7l HONHOU LEIH:
& &
Il = N [2 = -
R +r Ry +7

[1o 3akony Jlxoymns-Jlenna

2 2 5
=, P2=1§R2=i, P,=P;: e2R, - €7R, ;
(R1+r) (RZ"'”)Z (R1+r) (R2+r)Z

Ortser: =~ 0,45 Om.

Ne 370.
JaHno: Pemenue.
R=2 Om; R \R,
R,=5 O =2 rae R 1R, BHEIITHEE COMPOTUBIICHHE LICITH.
=0,5 Om.
Haiitu 1. Orciona:
R1R2 20M-5Om

~0,74.

VT RR, +(R + Ry - 20m-5 Om+(2 On+5 Om)-0,5 On
Otget: n = 0,74.

Ne 371.

3anaua peiieHa B yueOHHKeE.

Ne 372.
JlaHo: U, -U U,-U
I =4A,; Pemenue. ]]: ]r 2; [2:%.
U, =12,6 B; o
L=6A,; U U, LU+LU, 6A-126B+4A-111B
Uy=111B. |lx=—Ft+—2="21—2= 80 A.
=1L ror U-U, 12,6 B-111B
Haiitu /..

Otger: [, =80 A

Ne 373

Jauo: Pemenne. CxemMa JAQHHOTO COCIMHEHHs IIPHUBE-

R =1x0Om = 1000 Owm; neHa Ha puc. 130.
L =5MA=510"A;
L=10MA=10-10" A;

R
U=20B. !

T
Haiitn —- . OU o

"2 Puc. 130.
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Cornacho 3akony Oma: [} = , L= v ,rlzi—R, rzzi—R:
rl +R n +R [1 [2
n _(U-RIDI, _(20B-10° Om:5-10° A)- 10 A _3
r, (U-RI)I  (20B-10°0m-1072A)-5-10°A 1
n 3
Otser: ==
n
Ne 374
Jlano: Pemenue. \\
R=25xkOm = 250000Mm; I - U __u
RZSIKOMZSOOOOM; ! R +R’ 2 Ry +R’ -
1, =—1; 4U
’ 4, =1, = ;
U _‘;] U "R +R v
G Puc. 131.
Haiitn —- W R, = R ~3R
) R+R Ry+R
R 4R 4:250000m 10
R, Ry -3R 250000M-3-50000m 1
R
Ortger: —122.
2 1
Ne 375
Jano: Pemrenue. Pabota no nepemenieHuto smekrpona 4 = el = Fd.
d=1wmMm= | Ilo Bropomy 3akony Heiorona F' = ma = eU = mad.
=107 m; 2 2d
U=440B; | U3 xkuHematvku d =vyt+—— =a =—
vo = 0 m/c. 2 t

Haiitu ¢.

eU
t

=2d2m

Takum 00pazom, mosydaem

= t=d‘f2—m =10° m- 2z ~5-107 ¢=50 mxkc.
eU 1,76 Kn/kr - 440 B

Ortser:t =~ 50 MKcC.

Ne 376
JlaHo:
Vo, l, d,
L, U.
Haiitu y.

Pemenne.

Bpemst mposera snekTpoHa
MEXIy IIaCTUHAMU: t = [/vy.
Bpewms nposneta anekrpona ot

Yo
J)
X i =
I=x

Y
Puc. 132.

L
IUTACTUH OO0 SKpaHa: Hh=—.
Yo
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3a BpeMmsl MpojieTa MEXAY IUIACTMHAMM 3JIEKTPOH IMOJIYYUT BEPTUKAIbHOE
at12 Ft12 eUt12 eUl?

CMEIIEHHE: §| = — = —— = ——— = )
2 2m  2dm 2dmv§

BepTI/IKaﬂbHOC CMCIHICHHUEC 3JICKTPOHA 3a BpEMS I10JIETA OT IJIACTUH K 3KpaHy:

IL
S, =vh=ath = 5 IloHOE CMemeH e AIeKTpoHa

diO
2
[ eU12+eU11; _ eUZZ[L L)‘
2dmvy  dmvy  dmvy 2
OtBer:y = eU12 [L+LJ.
dmvyj 2
Ne 377
Jano: Pemenne. g=Eel =
£§=2,4-10" JIx; ‘ 18
/=5 MKm = np =% = 2’41910 Jox ; ~3-10° B/m. Dueprus
6 el 1,6-1077 Kn-5-10"°m
=510" M.

Haiitu Ep,, v.

2 —18
28, 24.
="tV = |22 2 MﬂA-lO"M/C-
2 m, 9-10°" kr

Otset: Eypy~3 - 10° B/m, v~ 2,4 - 10° m/c

| HOHU3allH paBHA KHHETHYECKOU OHCEPTUH IJICKTPOHA:.

Ne 378
JlaHo: Pemenue. = Eel,
d=10cm=0,1 m; 10-18 .
U= 600 B; p=Yo=2 LT MeOIM 60018 v =138
e=1.7-10"% . d Ue 600B-1,6-107"7 Kn
Haiitu /. MM.
OrtBeT: [ = 1,8 MmMm.
Ne 379
Jano: Pemenue. CornacHo nepsoMy 3akony Dapanes m=ke =
m=3,8107% kr; 1026
e=1610" K. k=ﬁ=3’810—191{r~2,4- 107 kr/Ko.
- e 16-1077 Kn
Haiirtu £. -
Otset: k~2,4-10" kr/Ko.
Ne 380
Hano: Pemenue. [To nepomy 3akony Dapanest m=kq=klt =
m=5r1=510"kr; 1073
[=2A; p=to WK g350ca0u

=7
f=3.4-107 kr/Ko. KI 34107 xr/Kn-2 A

Haiiru ¢. | OtseT: =~ 2 4.
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Ne 381
JaHno:
y=1MM/1U~
~2.8-10" m/c;
k=11,18 - 107 xr/Ku;
p=10,5-10"kr/™’.

Pemenue.
1
TI10THOCTB TOKa 1O ONPENENICHUI0: | = 5 rae S

— miomans 3ekrpoaa. CormacHo mepBoMy 3a-

Haiitu ;.

kony Dapanest m = kit =kjiSt = j = %

Macca cepebpa, BBLACIHUBIIETOCS Ha 3JeKTpoae: m=pV; V=vSt = m = pvSt.

Otser: j = 2600 A/M".

Ne 382
Jlano: j = 100 A/v’;
d=0,05 mm =
=5.10"m;
k=3-10"7 xr/K;
p=89-10"kr/v’.

_ pv_ 10,5-10° kr/m® - 2,8-1077 m/c
Taxum oOpazom: j = 7 =

Haiitu ¢.

~ 2600 A/M>.

11,1810~ kr/Kn

Pemenue.

1
[110THOCTH TOKA IO OTPE/ICIICHHIO: ] :E , Tme S —
tommaap anexrpona. [lo nepsomy 3axony Papanes:

m=klt=kjSt = t ="
kiS

Macca HuKels BBIACIUBILIETOCS Ha OJICKTPOJEC:

d 8910 5107y
m=pV=pSd = t=p—_= M

Otser: £ = 15000 c.

Ne 383
JlaHo:
A=2xBru=
=2000 BT - 4;
U=6B;
k=33-10"" xr/Kn.

Haiitu m.

Ne 384.
Jano: t=24a="7200c;
R=50wm;
U=2B;
k=11,18 - 10 xr/Kn.

=15000 c.

3.107 X100 A
Kn M2

Pemenue.
ITo nepBomy 3akony Dapanes: m = klt. Pabora To-

m
ka: A = IUt, cnegoBaTeIbHO: ? = E =>m=

_ 2000 Bt
33.1077 X,
=kA= ’ Kin  3600c¢ ~3- 10*8 KT.
U 6B

Otser: m~3 - 10 kr.

Pemenue.
U
ITo 3akony Oma: / :E.

Tlo 3akony Dapanest: m = kit =

Hatitu m.
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11,18-107 2.2 B.7200¢
kUt K

m=—= ~0,0032 kr=3,2r.

R 50m
OtBeT: m=3,2 1.
Ne 385.
S

_ B

v
-
Puc 133 Puc 134
Ne 386.

—_

| B,

-~ S

v v
Puc. 135. Puc 136
Ne 387. Ne 388.

(0"
o=,
Puc. 137. Puc. 138.

Ne 389. Ne 390.

. =

Vv
W Puc. 139, L@—T Puc. 140.

Ne 391. Ne 392.
41; = const i
B | ' A
A=
A | ' B
: YI;’ = const
Puc. 141. Puc. 142.
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Ne 393.
JlaHo:
§=0,01 Mm%
B,=0,5Tmx;
a) o, = 0%
6) B,=0,1 Tm;,
a; = 90°.

Pemenue.

a) AD,=BS(coso; — cosal,) =0,5Tn-0,01m> 1 =

= 0,005 B6 = 5 MB6.

6) ACD5 = Scos (081 (*Bl + Bz) =

=0,01M>1-(=0,5Tn + 0,1T) = 0,01m>(— 0,4T) =
=-0,004 B6G =— 4 MBG.

Haiitu A®,, AD;.
Ne 394.

Tano: S = 0,02 M*

B, =0,1Tx;
a) a, =30

0) B,=0,6 Tm;
o = 0°.

OrtBet: AD, = 5 MB0; AD; =— 4 MBO.

; Pemenne.

1
a) A®, =BS(cos a, — cos a,;) = 0,02 M>0,1 Ti- 5

=0,001 B6 =1 mB6.
0) ADs;=Scos a; (B,—B;)=0.Txk.cos 0=0.

Haittu AD,, ADs.

‘ OtBet: AD, = 1 MBO; AD; = 0.

Ne 395
JaHo: _ ADN _ () -D,)N _
At=5mc=5-10"¢; Pewere. & =- At At
N=500; - -
®,=9wB6=9-10°Bs; | =1 *B6-7:107 B0 _ 50

) -3 N
®,=7MB6=7-10"B6; 3 107e
R=200m. ITo 3akony Oma: I, —€_200B _ g4,
Haiitu ¢, 1. R 200m
Otser: £=200B;1,=10 A.

Ne 396
Jlano: Pemenne.
@, =1 B6; _AD_ AD_®-®) 1B6-04B6 _
®,=0,4 B6; - e € 1,2B
e=1.2B; € 14B
R=024Owm. =0,5 c. [lo 3akony Oma: [, =—=———=

—_— R 0,240m
Haittu A, I. ’
an A% Otser: At=0,5¢; 1, =5 A.

Ne 397
?iﬂg(:) v = 0,005 m: Pemenue. ® = Bscos o = 0,005 m> 0,2 T - %=
223000;2 210t |T3010BS

t=002c=2- c; 4
D-D .

B=02Tx; g=2"20 -2 310 B0 055 g=rs wB,
By=0 T At At 2-107° B6
Haiitn . Otset: £= 25 MB.
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Ne 398
JlaHo:

S=50 cm” =0,005 M%;
o =90°
A=5Me=5-10"¢;
B, =0,1Tux;
B,=1,1Tm,
&£=-100 B.

Haiitu N.

Ne 399
JaHno:
S=10cm* =
=0,001 Mm%
R=10wm;

E =0,01 Ta/c;
At

coso = 1.

Haiitu /.

Ne 400
JlaHo:
D=20cm=0,2 m;

d=2mMM=2-10" M

Pemenne.
AD .
g=-2C y_y-_EA
At AD
AD = (B, — B;) Scos o =
€At —100B-5-107 ¢

=>N=-— =100.

(B,-B)-S (11Tn—-0,1Tn)-0,005m>
Otset:N = 100.

Pemenne.

AD
CornacHo 3akony ®Dapaznes: & = AT u 3akoHy Oma
t

&= IR, u, yuutsiBas, uto ® = ABS, nonyuaem

—ﬂS:IR. OTC}OZ[aI:—ﬂS:
At AR
2
= 001 Tn- 220N 165 A = 10 A
M

Ortser:/ = 10 MKA.

Pemenue.
Bocrmonezyemcsi COOTHONIEHWEM, ITONTYYCHHBIM B

ABS AB IR

_ . Ne 399: ———=/R. Otcroga: — =——.
=104, At At S
p=1,75-10" Om-Mm. / D D n?
HaﬁTﬂg R=p=p n2 :4P_2;S:n4 ;

A S Tad*/4 Td
-8
Orcioma: 2B _ ;4D 4 _ 16lp _ 16-10A-175-10%0m-m _ y e
At d* aD®  wd’D  314.(2.107mf 02w
OrtBer: AB/At ~—1,1 Ta/c.
Ne 401
JlaHo: Pemenne.
§=100 cM’=0,01 % | _ AD  ABS __ABS
C=10mMxd=10" @; | 4= CEE=——m=-—"= =q= ——=C=
AB 0,005 Twe, | =(-0,005 Twc)0,01 v*10~° & =0,510"" Kor=0,5 K,
At Orsert:q = 0,5 5Ku1.
Haiitu q. |
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Ne 402

JaHno: Pewienne.
O, =2mMB6 = Cornacho 3axoHam Oma u @apazes, 3anMIIEM:
=210 B6; E —(®, -D)) —~(D, —D))
L1 =2s e =—22 Lo Ag =l = ——2 0=
= > -3 -3
Re050w | (0107 B5-210"B6)
Haiiti Ag. 0,50m
Otser: Ag=—16-10° K.
Ne 403
Hano: AD
D, N, B, S, p; Pemenne. Ag = — N (cm. 3amauy Ne 402).
a; =0° 2 2 2
o D BrnD
_0,=180° | ap=pBT (cosocz—cosal):—2BnD - ;
Haiitu Aq. 4 2
l DN BiD?  pS BSD
R:p—:p—ﬁ = Ag= iy Y S .
S S nDN 2p
OtBeT: Aq = BSD/(Zp).
Ne 404
aHO: -AD
?: 10° on? = Pemenne. Ag = (cm. 3amauy Ne 402).
— 2,
=013 A®D = BS(cos a, — cos a.) = BS(cos a, — 1);
R=20wm;
o BS RAq
oy =0°; Aq=—(l—cosa2); cosa, =l-——= =
Ag=2,5vKn= R BS
=2,5-10" K 20m-2,5-107 Kn
B=0.1Tx =1- 5 =0,5; o, = 60°.
— : 0,1Tn-0,1m
Haiitu 0. OtBeT: 0, = 60°.
Ne 405
[Hano: Pemenue.
S=1cm’=110"*m% | Ilo 3axony Jxoyms-Jlenna: O = FRAL.
R=1mMOm=10" Owm; AD
AB &=———=———_Tlo 3akony Oma:
A_ = 1072 Ta/c At
t 2 @2
& ABS AB " S°At
At=1c. [——:}[:——:}Q:(_j =
Haiiru O. R RAt At R
102 T/e)? - (1074 m2)2 -1
:(0 11/c) 3(O M) C:10’9Ib1<.
107 Om
Otset: 0 = 107 Jix.
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Ne 406

JaHno: Pewenne.
[1=2wm; —AD
B =210 T | A= (cm. 3amauy Ne 402).
R=10m; [Tnomanb NoJIy4YHBIIETOCsS KOHTYpa:
cosa=1. ) 2
" 1 1 B.l
Haiitu 4q. S=|—-1| =—1% AD =B Scosa=—=
4 16 16
B.I* 2:107° Tn-4m° B
WIS S VR G L R N
16R 16-10Mm
Oteer: 0=-5- 10 K.
Ne 407.
3amava peiieHa B yueOHHKE.
Ne 408
Hano: Pemenue.
L=50m; &E=Blv sin a (cm. 3amaay Ne 407)
v="792 km/u = - Sanaty A ’
=220 m/c; E=5-107Tna- 50 m - 220 m/c = 0,55 B.
—5.10° Tr
B=5-107Tm 1 () er £= 0,55 B.
sina = 1.
Haiitu ¢
Ne 409.
JlaHo: Pemenne.
[=1wm; B .
B=0.1Tn: E=Blvsina (CM;anaqy Ne 4:(;37)
-1B: Ortcroma: v = = =10 m/c.
b Bisino. 0.1Tx-In 1
SLLELENE K Otger: v =10 M/c.
Haiitu v.
Ne 410.
Jlano: Pemenne.
I=1wm - PP ., _E.
B=001Tr: 3axoH [[xoyns — Jlenna: Q = I'Rt; 3akon Oma: [ = vk
v=10 m/c;

R=20m: &= Blv sin a. = Blv (cm. 3agauy Ne 407). Otcrona: =B =
’ R

t=1lc;
sino =1 =0- B2 .t _ (0,01 T-1m-10 m/c)?

Haiitu Q. f 20m
Otset: QO =5 mJIx.

1¢ 0,005 =5 wilT.
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Ne 411.

Hano: Pemenue.
[=0,5cm= Ha npoBoAHuK OEHCTBYIOT ABE ypPaBHOBEIIUBAIOLIUE APYT
=510 m; Ipyra cuna Amnepa Fy =Bllsin o u cuna Tsbkectd F, = mg,
m=1r= Te. Fp=Fy Bll=mg [="%
=10 "kr; Bl
v=1wm/c; CornacHo 3akoHy Oma u pesynbraty 3amaun Ne 407, momy-
B=0,01 Tum; Fos )
sina=1. yaem: R =7 ; &=Blvsin a;
Haiitu R.
R Blv _ By _ (0,01 Tn-5M-107 m)? - 1m/c <2510~ Om.
I mg 107 kr-10w/c? ’

OtBeT: R~ 2,5 - 107 Om.

Ne 412.
Jlano: Pemenne.
l,B,v,R, | Ha mpoBogHuxk AB nelictByer cuina Amriepa, KOTopas paBHa

sina = 1.
Haiitu F.
]:EzBlvsinazB_lV N F:lezv
R R R

KOMIIeHcHpYtotei e€ cune F: F = Bllsin o =F.
CornacHo 3akoHy OMa u pe3ynbrary 3agaud Ne 407, noxyuaem:

272
Orser: F = B V-
R

Ne 413.
Jlano: Pemenne.
AIIAt =2 Alc; Al
L= 200 ' = 0.2 T Gmby T 02l 2A=-04B,
Haittu &, Ortset: &,=-0,4B.

Ne 414.
JlaHo: Pemenue.
At:O,l C;AILIOA; (C,‘S:_LﬂjL:—8Y£:—6OB'£:O’6FH'
&= 60B. Al A “l0A
Haiitu L. | Orser: =06 I

Ne 415.
JlaHo: Pemenue.

L=0,1 M=
Cor 0 e | M [P 2002007
Wy = 0,2 Ml = ) L 01-107 I'n

=02- 10°° LUK, | OtBet: [ =2 A.

Haiitu /.
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Pemenue.

2
L gy, 2L _10A-0SBO )
2 2
Ortser: W, =2,5 JIx.

Pewenne.
[To ompenenenuto x(¢) = xocos(®t + @y) = XoCOS O,

x=0,5 005(4721 + %J

T.€. X0 = 0,5 M; ® =41 c'l;(pozﬂ;(p:4nt+ /3.
Haiitn x,, o, v, T, 3
®, Pg, V=X, Vv, , o=2nv=>v=02n=2Tw; I'=1/v=0,5c;

o
Ay T Vx> Ay -

v,=x'= 0,5[005(4m + gD =— 2nsin(4nt + gj

To onpenienenuio v, =2m; a, =vi,=— 2n[sin(4nt + ;‘B =_8n cos(4m + gj .
Ilo onpenenenuto a,,=— 8.

OtBert: xog = 0,5 M; ® =41 c’l; (P0:§§ ¢=4nt+m/3; v=2Tu;, T=0,5c;

vx=—2nsin(4nt+§j; V,, =—2W; ax=—8n2 cos(4nt+§j; am=—8n2.

Ne 418.
JlaHo: Pemenue.
x = 2sin 5mt. [To onpenenenuro x(f) = x,cos(®f + Qg) = X(COS P, T.€.
Haiitt x, ®, v, | xo=2M; ® =57 c’l; ¢ =5nt; 9y=0;
T, 0,9 -

0 Ve 25T T=—===04c
b \%
OtBeT: Xy =2; ® = 57; @ = 5nt; @ =0;v=2,5; T=0,4.

Ne 419.
JlaHo: Perienne. MarHUTHBIH MOTOK OYZET M3MEHITHCS IO
§=200 cM’=0,02 M*; | sakony kocumyca : ®(f) = Docos(wf + o), THe
o =50 I'm; ®y=BS5=0,4Tn-0,02 M = 0,008 BO — ammiutyna
B=04Tn MarHUTHOTrO MoToKa; ® = 50 'l — umMkInyeckas
Haittu ®(¢), &7). | 1a¢T0T®
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¢y = 0 — HauvansHas daza =D(7) = 0,008cos(50¢). D1C MeHsIeTCS IO 3aK0-

Hy: &)= (=BSosin(of + ¢o); rae BS®=0,4 T - 0,02 M - 50 'y = 0,4 B
— ammmurtyaa 9/IC; o = 50 I'm — nuknndeckas yactora; @p= 0 — Ha-
yanbHas (asza konebanuit = €, () = 0,4sin(50¢).

OtseT: ®(¢) = 0,008 cos(50¢); &) = 0,4sin(50¢).

Ne 420.
Jlano: Pemenne.
S=100 cm* = N . N N
= 0,01 M &E(f) = BSwsin(ot + @y); tne BSo = &,— ammuryna 3/C
v=>50T; Konebauuit. ® =2nv = &, = 2nvBS ~
B=02Tn. ~2-3,14-50Tw- 0,2 T - 0,01 M*> 20,63 B.
Haiitu &,,. Ortsert: &, ~ 0,63 B.
Ne 421.
JaHno: Pemenne.

P Iepenumem 3akon usmenenus DJIC B craH-
E(t)=2cos| 40mt +—|. -
6 naptHoM Bujie: E(¢) = 2 sin(40‘rct + o + 5) =

Haiitn &, o.v. T, 0. 00, ’ = 2sin(407z + 21/3).

3nech &, =2 B — ammuryna D/1C; o = 407 ¢! — uukMyeckas yactora;
¢ =407t + 271/3 — daza; ¢y = 2n/3 — HavansHas daza, v =w/21 =20 I'm,
T=1/v=1/20I'u= 0,05 c.

OtBet: &,=2 B, ® =401 c’l; ¢ =40n+27/3 5 @y =2n/3; v=20 I'y; 7=0,05 c.

Ne 422.
JlaHo: Pemrenne.

I(1)=0,5 cos[l 007t +%) 1(t)=0,5 cos(l 007tz + %J , 3mech [, = 0,5 A

v I3 -1
Haiitu 7, o, v, T, @, Q. — ammutyaa konebanuii; ® = 100w ¢ —
LUKIMYeCKas 4acToTa,;

¢ =100m¢ +% — daza; @ =% — HauanbHas (asa.

v=Lc-sorpr=1=_1 —o0me

2n v 50Tnm

Otser: [,,= 0,5 A; ® = 1007; ¢ =100nt +% 0N =% ;v=50T1; 7=0,02 c.
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Ne 423.

Jano: ] Pemenue. g(f) = 10~ 5sin500¢, 31ech Gn = 10° Kig;
q(#) =10 "sin 500z. ® =500 I'm; @ = 5004 @y =0.
Haiitu ¢,,, o, v, T, @, B 1

, dq V:2=&z 80 I'm; T:l: 1 =_ .
Do » I= q9 = Im- 2n 2n vV 80Tnm 80

dt
I=¢q'(t)=10°-500cos 500t =5 - 10" *cos 500¢, 3mecp 1,,=5 - 10 * A.
Ortser: q,,,=10’6 Ki; ©=500¢"; @ =500¢; @ = 0; v=80 I';; 7=1/80c; =5-10"cos 500z,
I,=5-10*A.
Ne 424.

JaHno: Pemenue.
U(¢) = 10sin 200¢. U(¢) = 10sin 200¢, 3neco U, = 10 B — amrury-

Haittu U, o, v, T, @, 9. ‘ Jia HanpsbkeHus; © = 200 ¢’ ¢ =2001; @y=0.
_ o 2000 sopppolo L oco33c
2n 2n v 30Tu

Otser: U, = 10; ® =200 I';; ¢ =200t @¢=0; v=30I'y; I'= 0,33 c.

Ne 425,
ITo rpaduky (puc 288 yuebuuka), onpenensem: I, = 2A; T = 8 mc =

= 0,008 c;v:i: !
T 0,008c

= 2507 ¢ . Tok u3MeHsIeTcs 1o 3aKkoHy KocuHyca: /(f) = I,cos (o), Tae
@9 =0 = I(t) = 2cos (250m2).
Ne 426.
Io rpaduky (prc 289 yueGHiKa), onpenemsiem: &, =4 B; T=4-10 > ¢;
1 1

\Y :? :W =25 T [uxmueckas gactora: o = 27v = 507 ¢ . DJIC mme-
. c

= 125 I'm. [uxongeckas dactora: ® = 2mV =

HAETCS 110 3aKOHY cHHyca: &) = &,sin( ot + @ ), rae ¢ =0=> &) = 4sin (50m).

Ne 427.
JaHno: Pemenue.
1,,=0,14 A; B coorsercTBuu ¢ 3akoHOM OMa:
U, =28B. I, =Yn = R=Un =_28B =200 Om.
. = R 1, Ol4A
HaituR I; Up, P. |
1 U
= :0,14Az0’1 A;Uﬂ=—”=@~20B.
N 2

P=1>R=(0,1 A)*- 200 Om =2 Br.
a
Ortser: R =200 Om; 1, ~0,1 A;U, ~20B; P=2Br.
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Ne 428.

[Hano: Pemenue.

U,=10B; B cootBercTBuM ¢ 3akoHOM OMa:

[,=05A. [=Yng-Us _10B 550,
R I, 05A

Pl

Haiitn R, U, I,, P. |
1, =V21,=v2-05A~07A; U, =v2U,= ¥2-10B~ 14,1 B.
P=I*R=(0,5A) 20 Om=5Br.

pis

OrBer: R=200Mm; 7, 0,7 A; U, = 14,1 B; P=5Br

Ne 429.
Jlano: Pemenue.
= 11/6; I I
;P:6A. I=1,sing; [, =—==1 = __6A ~ 8,5 A.

ﬁ Hiﬁsin¢7x/§~0,5

Haiitu 7, .
Otget: ;= 8,5 A.

Ne 430.

Jlano: Pemenue.
e 2n 2n

=—; 1) = &, sin(ot + @p); @ =0; © =—; & = &,5iIn—1;
®2=7 & (o1 + Po); Po & T
E=50B; | &= &sin ¢, =250 =508f'sm(“/4) ~41B.
t=TJ6. sin(2mt/T') sin(r/3)
Haittu &,. OrtBeT: & ~ 41 B.

Ne 431.
JlaHo: Pemenme.
U,;v=50Tw; U = Upsin ot; U, = Ussin ot ,, T.K. Ha IOIYIEPUOJE
U2U, — namna | gin or=—2 npa pasa.
TOPUT; Uy
UsU,— navma U =&:sinwt =L'o)t I ot _3r
He TOpHT. 2 12 V2 g T g
Haitru [, .

1
21vt =£; 27vt, =3_1t; tH=—:; tl=i;
4 4 8v 8v
1 1 1

At=t,—t =i————=—= 0,005 ¢ =5 mc.

OrtBert: At =5 Mc.
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Ne 432.

Hano: U, =71 B; Pewenne. U =Uﬂﬁ; 0o =0;
T7=0,02c; m
Us = Ur = 86,7 B. U=Ugsinot =U,2sin—1,
Haiitu At. r

3axuraHne W TalleHHe MPOWCXOIUT B MOMEHTHI BPEMEHH f,, KOTJa MOIYIb
MI'HOBEHHOT'O 3HaU€HUs HanpsbkeHus paBeH Us U Ur COOTBETCTBEHHO, T.€.

sinﬁtn = Us ~ 0,867 z—3; zlznz nniﬁ; t,,=ﬂi£,
T J2u, 27T 3 276
0T T T
B Touke t, = T+€ =% MPOMCXOMUT 3@KHTaHWe, B TOYKE
.T T T T T T
t| =————=— —ramenus. Orcriona: At=¢ —fH=———=—.
2 6 3 3 6 6
Ortger: At=1.
6
Ne 433.
Hano: Pemenue. 3akon Oma: [, :ﬁ:Uﬂ =1,X;; X =0L;
v =200 I, Xy
L=2Tx 7 A
= ] =Im = = =
1,=10A. U,=1,0L; I, ﬁ,w 2nv = U, =v2nvLl,
Haiitu U, . =y2.1-200Tu-2TH-10 A = 1800 B.
Otser: U, = 1800 B.
Ne 434,
[Hano: Pemenue.
v=>50T1; U
L1271 | U =\2nvLI, (cm. samauy 433) = L= znﬂw =
1,=05A; | Ar 5 "
Uu:1,4B. L_: 2L7|:v1m: 2~TE'1,27FH'50FH~0,5A§100.
S e 7 U, 4B
Hatitu L /L. "
Ortsert: L /L = 100.
Ne 435.
Jlano: Pemenue.
C=20d; 27 1, T
T=01c: Iy=UyoCo="2=U, =" I, =21,
1.=0,5A.
> 1,T .
Ilv— —U, = P :O,SA O’ICzO,OO6B.
Haitu U, . Jare 2om20
Ortset: U,, = 0,006 B.
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Ne 436.

JaHno: Pewenne.
v =100 I'my; U I.T ( 435). T 1
- . m= CM. 3a71a4y T=—=
I,=02A; \/EnC v
U, =200B. I
TaimC | 2" 0.2 A ~2.2 Mk
: N2U, mv  4/2-200B-3,14-100 T
Ortsert: C =~ 2,2 MKD.

Ne 437.
Jlano: Pemenue.
f;go‘ié{?; Cornacuo ¢popmyine Tomcona: T=2n+/LC =
L=2wln= | =2708-107 210 '-® 251 - 10~° = 251 nc.
-6
=2-10 "T'#. | Orger: T=251 uc.
Haittu 7.
Ne 438.
Hano: Pemenwue.
L ; 311\(4)??; Cornacuo ¢opmyne Tomcona: T=2n+/LC .
=3. -
’ 2
d=0,3Mm= &S gymR B Legm
=0,3'1073M; C]*?* d ,TlszCR T*
R=12cm= ; . -
- -2 . 10” . M2
T O N CELL 8,851<J31/(H1\4)nz
e=4. 0,3-107 M
Haiion 7 12 | ®1,26:107° ¢ = 1,26 mxc.
1

2
€9eS gqenR L T
=22 :L;TZZZER /%;72: [c =4 =2.

d d 1

Orer: T = 1,26 MKC; T—2: 2.

n
Ne 439.
Hano: L; =0,1 mx['n = 107 I'n; | Pemenue.
L, =10 mxl'ua = 10° T'x; CornacHo ¢popmyie TomcoHa:
C,=40n®=4-10" @; 1 1
_ —4.10°2 b T=2n\LC ,v=—v=——"Fr=—
C,=4000nd =410 D; T an/i

Haiitu vy, v;. |

v, = 1 ~8 107 T = 80 MT'i;
2210 Tu-4-10 @
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1

-

217107 Th-4-10° @
OTBer: IWana3oH 4YacTOT CBOOOIHBIX KOJIEOAHMIi B JAQHHOM KOHTYpE OT
v, =0,8 MI'ny no v, = 80 MI'1.

% ~8-105Tu=0,8 MI'l.

Ne 440.
Jano: Pewenue.
C=10 Mx® = 10" ®; CornacHo ¢popmyne TomcoHa:
v; =400 I'; v, =500 I'm. B 1 _ 1
Haiitu L, L,. T—ZT[VLC,V—FDL—W.

1
Li=—— 2 15
47 (400 Tw)? 107 @
_ 1
P -(500Tw)? -10™° @

OtBeT: nuana3oH MHIYKTUBHOCTH KAaTyIIKWA B JTAHHOM KOHType oT L, = 10
MIH 10 L, =16 M['H.

~1,6-10°Tu=16 M['m;

L ~ 10 °Tu =10 mI's;

Ne 441.
Jano: Pemenue.
L=02TwHu, 2 2 (1 V 2
1, =40 MA = o == 2[2] 3
=410 A; ( , )2
U=2I 02T W A0TA) g 105 = 40 Mk,
Haiitu We, W;. | 8
Wc:waini Ll 3Ll 3-0278-(4-102Af
' 2 8 8 8

=1.2-10" Ik = 120 MxJIx.
OtBet: W, =40 mMx]lx, W= 120 mx/{x.

Ne 442.
Jlano: Pemenue.
C=0,01 Mx® = 10"*° ®; | CormacHo 3aKOHY COXPAHEHHS SHEPTHIL
g=1wmxKn=10"°Kn 42
Haiitu Q. O=Wwc :E , Tne We— o01uas sHeprus cucre-
MBI B HaYaJbHBIH MOMEHT BpeMeHH (dHEeprusi Ha
KOHJIEHCATOPE).
-6 2
=w= 5107 ik = 50 MKJIK.
2-107° @

Otset: O = 50 MK/[x.
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Ne 443,

JaHno: Pewenne.
P=100 kBt = 10° Br; P = P —AP, rne AP=Q/t — notepu MOLIHOCTH Ha
R=100wm; HarpeBaHue poBooB. CornacHo 3akoHy Jxoyis —
U=5xB=5 - 10° B. Jlenrta: Q = I’Rt. Tlo 3akony Oma: I =U/R. Orciona:
o P-AP U U?
Haittu . == ==
a— 2 . 3
PoAP B2 20 005w 99,5%.
P P RP 100m-10° Br

Orser: ¥ *PAP = 0,995 wm 99,5 %.

Ne 444,
Jlano: Pemrenne.
U=30B; IlycTp HanpsKeHUE B CETH U', torna:
U'=120B, G UT M U Ny v NP
N, =1200. U N, U N, U N,

Hatitu N,.

lezNz i:1200 @:2400
\u \ 30B

Ortser: N, = 2400.

Ne 445,
JaHno: Pewenne.
A=628uM=628 10 "m. | ,_2n_  2n 7Nl
Haiitu £. L 628107 m

Otser: k~ 10" M.

Ne 446.

Jlano: Pemenne.
=628 ™ . 1 .

k=628 f=2mn=>n=k=028M _ 100",

Haiitu n. o o
Oteer: n =100 M.

Ne 447.
JlaHo: Pemrenne.
A=2M; 2n,  2n o
Av=50cm=05y, | API= A= 05 M=
Haiitu [Ag|. T
Ortser: [Ag| :E.
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Ne 448.
JaHno:
v, v, AX.
Haiitu |Ag|.

Pemrenue.

801 =2 Ax; 2 =2 = [ag] =22 Ax.
A v v

2
OtBerT: |Ag| = TV A
v

Ne 449,
E
B
CKOpOCTL HampaBJICHa OT Hac.
Puc. 143.
Ne 450.
E
¢
Bexrop nanpasnen oT Hac.
Puc. 144.
Ne 451.
JaHno: Pemenue.
L=134ulH= CornacHo ¢opmyne TomcoHa:
=1,34-10"° I B v —
C=1750 ud = T=2n LC,T—;, V—xj?x—ZﬂfV' LC=
=75-10 " . ) S 5
T =2m-3-10° wle+47,5-10 7 ®-1,34-10° T ~
~ 18,9 m.
Otset: A =18,9 k™.
Ne 452.
Jlano: Pemenue.
A =25w; A =2mv-y/LC (cm. 3amady 451). Jlas mWIOCKOro KOH-
A2 =200 m; JIeHCaTOopa:
€17 ¢y 2 2
S d; A 200
5 =S. c =508 :—‘:—2:%264.
Haiiti —-. d
2 Orser: —-= 64.
dy
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JIABOPATOPHBIE PABOTbI

JlaGopaTopHas padora Ne 1.
HN3mepenne yckopeHHs Tejia IPH PABHOYCKOPEHHOM
ABHAKECHUH

Llenv pabomvl: ONPENENUTh YCKOPEHHE CBOOOJHOTO MIAPMKA, CKATHI-
BAIOLIETOCS [0 HAKJIOHHOMY JKeJ00Yy.

Obopyooeanue: xenod, MapukK, MTAaTUB ¢ My(YTOH U NanKod, MeTaIu-
YEeCKUI IWIMHIDP, U3MEPHUTENbHAS JIEHTa, METPOHOM (OAMH Ha BECh Kiacc)
WIIH CEKYH/IOMED.

1. IlycTh mapuk IpOXOIUT IO HAKIOHHOMY JKeNoOy MyTh § 3a BpeMs f ¢
yckopeHHeM a. Toraa Mexay STUMH BEIHYMHAMHI HMEET MECTO COOTHOIIE-
Hue: s = ar’/2, OTKyna cremyet a = 2/t Tocnenusis popMyna i Gyzmer uc-
MOJIb30BaThCSL B ATOH J1abopaTtopHOi padoTe.

2. CobepeM yCTaHOBKY, NPHUBEICHHYIO
Ha puc. 145, rne 1 — mratus, 2 — xenoo,
3 — uuMIMHAp.

C moMompl0 HM3MEPUTENIEHON  JIEHTHI
onpenenuM s. Js onmpeneseHHOCTH MyCTb
s =50 cm = 0,5 m. be3 HauanbpHOM cKOpOCTH
OTILyCTUM IIapHK B BEPXHEH TOUKe jkenoda.
C moMOIIBbI0 METPOHOMA WM CEeKyHIoMepa
OyzmeMm ompenensaTb BpeMs ABIKEHHS [0

Prc 145 yaapa o JHO IWIHHIpPA.

3. IIpumMepHBIe YUCICHHBIC NaHHBIE TPHBENEHB! B Tabmumax. B mepBoit
TabJIHIe MIPUBEACHEI JaHHBIC, TIOIYYCHHBIC C UCIIOIB30BAaHUEM METPOHOMA,
BO BTOPOH — C HCIOJIb30BaHHEM ceKyHaoMepa. [1omb3ysch, BEIBEIEHHON B
nepsoM TyHKTE (OpMysIoit @ = 2s/f° paccuMTacM 3HAUCHHE yCKOPCHHS H
OLICHUM OLIHOKY.

1-ti onbIT | 2-# ombIT | 3-i ombIT |4-1 onbIT | 5-i ombIT | CpeHue
s,Mm |05 0,5 0,5 0,5 0,5 0,5
N 4 4 4 3 4
t,C 2 2 2 1,5 2 1,9
a =M—’51;4 =0,27 m/c?.
(1,9¢)
1-#i onibIT | 2-# ompIT | 3-# ombIT | 4-i onbIT | 5-if ombIT | CpemHue
s,Mm |05 0,5 0,5 0,5 0,5 0,5
t,C 2,05 2,05 1,9 2 2 2
2.
a :&ZM =0,25m/c2.
(2o
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JlabopaTopnasi padora Ne 2.
HN3mepenue ko3gpuuMeHTa TPEHUA CKOJIbKECHUS

Lenv pabomul: N3MEPUTH KOAPPHUIIMEHT TPEHUS ACPEBSIHHOTO OpycKa 1o
JIEPEBSIHHOM JINHEHKE.

Obopyodosanue: nepeBIHHAs IMHEHKA, IEPEBSIHHBII OpYCOK, TMHAMOMETP.

1. ITyctp Opycok Becom P Tamiar no moBepx-
HOCTH € KO(QPHUIUESHTOM TPEHHS [, a JUHAMO-
METp MOKa3bIBaeT CUITy F\y, (CM. puc. 146).

3anmiem ypaBHEHHE JIBYDKEHUS

ma=Fy,+F,+N, rne N=-P — Hop-
MalbHas peaknys ONnopsl, nmpudem F, = uN. Ec-
T OPYCOK JBMKETCS PABHOMEPHO, TO MPOCKIIHS
Puc 146 YpaBHEHHU JABWXKEHUSA HA OChb X 3AIIUIICTCS B BU-
ae 0=—pN + Fyp una B = Fy/P. YuuteiBas P = mg, B = Fy,,/mg.

2. B3secum Opycok. Ilycts ero macca m =250 r.

3. [IpumepHbIe YUCIICHHBIC IaHHbIC PUBE/ICHBI B Ta0JIHIIE.
1-if onbIT | 2-# ombIT | 3-i onbIT |4-if onbIT | 5-if ombiT | CpenHue

mor 025 0.25 025 0.25 025 0,25
Fom H 1,05 1.1 0,95 T 0,95 1,01
4= MOIH o4

0,25kr- 9,8 m/c’

JlaGopaTopHasi paGora Ne 3.
N3y4yeHune IBUKeHNS KOHHYECKOT0 MasITHUKA

Llenv pabompei: U3MEPUTH 3HAYCHUE LIEHTPOCTPEMHUTEIHLHOTO YCKOPEHUS
Y TIPOBEPUTDH CHPABEIMBOCTH BTOPOro 3akoHa HBIOTOHA B MPUIIOKEHUH K
KOHMYECKOMY MasiTHUKY, MOJIb3YyACh UMEIOIIUMCS 000pyI0OBAHUEM.

Obopyoosanue: WTaTUB ¢ My(PTOH W KOJBIIOM, MPOYHAS HHUTH, TPy3 U3
Habopa 10 MEXaHHKe, JIUCT C HAYepPUEHHOM Ha HEM OKPY>KHOCTBIO paJilyCcoM
15 cm, nuHamMoOMeTp, JYachl.

1. I[IycTp KOHWYECKMI MAasTHUK JIBHXKETCS IO OKPY>KHOCTH pajauyca 7,
coBepias # 000poToB 3a Bpemst ¢ (cM. puc. 147). Tlepuon
oOparenust MastHHKa T = t/n CBsI3aH CO CKOPOCTBIO V JIBH-
xeHust ¢opmynoil v =2nr/T, cneposarenbHo, v =2mrn/T.
Torma  HaliieM  LEHTPOCTPEMUTEIBHOE  YCKOPEHHUE

4 _ﬁ_l 2nrn 2_4112}’}12
t t '

HOBHasl pacueTHas Gopmya.
2. Kak pexomeHnayercsi B yueOHUKE, IPUBEIEM TPY3 BO BpallleHHUE 110 Ha-
PHUCOBaHHOI OKpy>kHOCTH paauyca » = 15 cm = 0,15 M. U3mepum Bpewms ¢, 3a
KOTOpOE Tesio coBepuut # = 40 060pOTOB.
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3. IlpuMepHbIe YnCIeHHbIE JaHHbIC NPUBEACHBI B TaOnuIie.

1-i1 onbIT | 2-# onbIT | 3-f onbIT |4-# ombIT | 5-if onbiT | CpenHue
r,M |0,15 0,15 0,15 0,15 0,15 0,15
t,C 55 55,1 55,05 54,9 55 55,01
40 40 40 40 40 40
2 2
4 auc:4-3,14 -0,151;/[-40 23,1M/02.
(55,01¢)

5. OctaHOBHM Tpy3 M OTKIIOHHM €ro Ha TaKou
YroJl, Ha KOTOPBIH OH OBbLT OTKJIOHEH U MPH BPAILLCHUH.
IIpukpenum k rpy3y auHamomerp. Ilycte mMacca rpysa
m =300 r = 0,3 xr, a TMHAMOMETp MOKAa3bIBAET 3HAYE-
Hue cuibl F = 0,9 H (cm. puc. 148). Orcrona Haxonum
a = F/m = 0,9H/0,3xr = 3 m/c’.

Takum oOpazom a = 3 m/c’. Mt MOy YHITH, YTO
LHEHTPOCTPEMUTENILHOE YCKOPEHUE, HM3MEPEHHOE U3
KHHEMAaTUYECKUX U IMHAMHYECKHX COOOpa)KEHUH, SIBIISIOTCS PaBHBIMH C
TOYHOCTBIO JIO TOTPEHIHOCTH. IJTO IMOATBEPKIACT, BO-TIEPBBIX, MPABHIIb-
HOCTh HalllUX U3MEPEHH, a BO-BTOPBIX, BTOPOH 3aKoH HploToHA.

JlaGopaTopHas padora Ne 4.
N3mepenne yckopeHHsi CBOOOJHOIO NMaJeHUS ¢ TOMOIIBIO
MAasITHHKA

Ilenv pabompei: N3MEpUTH 3HAYCHHE YCKOPCHUS CBOOOIHOrO IajCHHUS,
I0JIb3YSICh UMEIOLINMCST 000PYI0BaHHEM.

Obopyooeanue: MapuK, HUTh, LITATUB ¢ My(QTOH M KOJIBLIOM, U3MEPU-
TeJbHAsI JICHTA, Yachl.

1. IlycTb MaTeMaTHYeCKHil MasTHHK COBEpIIACT /1 KOJIcOaHMIA 3a BpeMs £.
JlinHa HUTH To/iBeca [, yckopeHue cBoOOHOTO majeHus g. [lepuos koneda-

/
uwuit T = t/n cBsa3an ¢ [ u g cnenyromeit popmynoi T =271 \/: Otcrona Ha-

g
t / 4n’n?l
XOIUM — =21 _|—, Wl g =———.
n g 2

2. CobepeM yCTaHOBKY, IPUBEACHHYIO Ha puc. 149,

v rae | — mraTtus, 2 — HUTb, 3 — Ipy3.

\ OTKJIOHHM TPY3 OT MOJOKEHHST PABHOBECHSI, KaK pe-
! KOMEHJIyeTcs B y4eOHUKE Ha 5-8 CM OT ITOJI0XKEHHUS paB-

\2 HoBecus. [Ipu 3TOM HEOOXOAUMO, YTOOBI JJIMHA HUTU

\ ObUIa JJOCTaTOYHO BEJIMKA IO OTHOIUCHHIO K OTKJIOHE-

—

HUIO. MaTeMaTHYeCcKU 3TO BBIpaKAeTCs MPHOIMKEHHON
3 gy o
Puc 149 (bopmyIoit sino ~ o, KoTopast BepHa Juist yriaoB o < 10°.
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3, HpI/IMepHLIC YHMCJICHHBIC JaHHbIC TPUBCIACHBI B Ta6J’[I/IHC.

1-i onpiT | 2-H onbIT | 3-¥ onbIT | 4-i onbIT | 5-#1 onbIT | CpenHue
I, ™M 0,8 0,8 0,8 0,8 0,8 0,8
t,C 71,55 71,8 71,6 71,75 71,7 71,68
40 40 40 40 40 40
2 2
4. = 4-3.147-40 20,8M :9,83M/C2-
(71,68 ¢)

Takum o6pazom g = 9,83 M/c, 4TO ¢ TOYHOCTHIO JIO TOTPELIHOCTH COBMA-
JaeT C JAHHBIMH, MOJIYYEHHBIMH B JPYTUX JKCIEPHUMEHTaX, U TeOopeTHYe-
CKHUMH OLICHKaMHU.

JlaGopaTopHas padora Ne 5.
Omnpenenenue 31eKTPHYECKOT0 CONPOTHBJICHUS

Lleny pabomvi: HayUUTbCS ONPENEISTH JIEKTPUUYECKOE COIPOTUBIICHUE
y4JacTKa IIeMM, M3MepsAs CHIIy TOKa M HamlpsDKEHHE M TOJNB3YSACh 3aKOHOM
OmMma U1 ydacTKa IErH W 3aKOHAMH IIOCNIEIOBATENIbHOTO W MapallIeIbHOTO
COEMHEHHS IPOBOIHNUKOB.

Obopyoosanie: TIPOBOJIOYHEIE PE3UCTOPEI (3 IIT.), ICTOYHHUK ITOCTOSHHOTO
HAaIpsDKEHUsI, aMIIEpPMETP, BOJIIBTMETP, KIII0Y, COEIMHUTENbHBIE IPOBOAA.

1. Cobepem anexTpuueckyro 1enb (puc. 293 yuyeOHHKA), COCTOSIIYIO U3
TPeX PEe3UCTOPOB, UCTOUYHMKA HAMPSDKEHMS, KII0Ya, aMIIEpMETpa U BOJIBT-
Metpa. V3mepsis cuiry TOKa B IIETH, a TAKXKe HalpsDKeHHE Ha yJacTKax, ykKa-
3aHHBIX B y4eOHHKE Ha pHC. 293, 3aN0IHUM CIESIYIONIYIO Ta0IHILy.

Rl = U]/I, R2 = Uz/[, R3 = U3/[, R= U/I,
LA|U,B|U,B|U;,B|UB OmM Om Om Om
02| 22 1,8 2 5,9 11 9 10 29,5
R, ~22B 1 0u; Ry =88 _g0ms Ry =2B _100um3 R=22B _2950u-
02A 0,2A 02A 0,2A

CpaBHUM CyMMY CONpOTUBJICHUH R}, R,, R3 co 3HaueHneM R=29,5 Om.

Ri+R,+R;=110M+ 9 Om+ 10 Om =30 Om.

MpI BUIMM, YTO 3Ta CyMMa MPUMEPHO paBHA 3Ha4YeHUto R. Takum oOpa-
30M, TIPH TOCIIEOBATEIHLHOM COSIMHEHHH HECKOJBKHX IMPOBOJHUKOB HX
o0IIee CONMpPOTHBIICHHE PAaBHO CYyMME X CONPOTHBIICHHH.

2. CobepeM 1IIeKTPUYECKYIO 1IeTlb, CXeMa KOTOPOH NoKa3zaHa Ha puc. 294
yueOHuKka. V3Mmepsisi cuily TOKa B LIENTU W HaNpsDKEHHE, Hainem olliee co-
poTHUBIEHUE R.

I1=18A,U=59B;R =£=5’9—B~ 3,3 Om;
I 18A
3anoIHUM CIIEYIOUIYIO Ta0uIuIly:
1/R 1/R, 1/R, 1/R;
0,3 0,09 0,11 0,1

CpaBauM cymmy 1/R; + 1/R, + 1/R3 co 3HaueHueM 1/R.
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L L 0094011401 =03.

R R, Ry

Mpb1 BuaMM, 9TO 3Ta CyMMa paBHa 3HaueHuto 1/R. Takum oOpa3om, mpu
napauiebHOM COCMHEHNN HECKOJIBKHUX IPOBOJHUKOB BEIMUIHMHA, 0OpaTHAs
TIOJTHOMY COTIPOTHBIICHHIO YYacTKa IIETTH, paBHA CYMMe BEINYUH, 0OPaTHBIX
COIPOTUBIICHUSM OTAENbHBIX IPOBOJHUKOB.

3. CobepeM IIeKTPUYECKYIO 1IeTlb, CXeMa KOTOPOW MoKa3aHa Ha pHuc. 295
yueOHuKka. V3amepsis cuily TOKa B LIENH M HAIpsDKEHHE, HaijaeM oliiee co-
MPOTUBJICHHUE R,y

[=0,9A, U=59B; Ryen =L =228 56,56 Owm.

I 09A
Haiinem teneps TeopeTndeckoe 3HadeHue R.
(R, +R,)R; _(110M+90m)-100m

R +Ry+R; 110M+90M+100Mm
Mb1 BUIMM, YTO Ry M Ricop PABHBI ¢ TOYHOCTBIO O MOIPEIIHOCTH.

TEOp

~ 6,67 Om.

JlabopaTtopnasi padora Ne 6.
Omnpenenenue yieJbHOT0 CONPOTUBJIEHUS MPOBOTHUKA

Llenv pabomwi: ONpeNeNUTh yISIBHOE CONMPOTHBICHUE MPOBOTHUKA, W3-
Mepsis CHITY TOKa U HalpsDKEHUE Ha HEM U TOJB3YsCh 3akoHOM OMa Juist y4va-
CTKa I[CTTH.

Obopyoosanue: IPOBOJIOKA U3 MaTepHalia C HEU3BECTHBIM Y/ICIBHBIM CO-
OPOTHBIICHUEM, MCTOYHHK IIOCTOSIHHOTO HAIPSDKCHUS, aMIICPMETp, BOJBT-
METp, [ITAHTCHIMPKYJIb, KIFOY, IHHEWKA, COCANHUTEIBHBIC TPOBOIA.

1. ITycts MMeeTcs MPOBOA ITHHOMW / 11 ameTpoM d. Torzma ero miomanb
2
TIOTIEPEYHOT0 CEeUYeHUs1 OyAeT paBHA § :ﬂ, a compoTuBjicHHe R Oyner
4

N . / /
BBIpaXKaThCs CleMytome dopmynoit: R =p— = 4p——. Ecam mpomyckaTs
N nd?
yepe3 JaHHBIA MpoBoj Tok / HampsbkeHneM U, TO CONMPOTHBICHHE MOYKHO

. U
Haiity, moib3ysick 3akoHOM Oma: R :7. Taxum o06pazom, g:4pL.
1

nd?

nd>U
4

2. CobepeM 3IIeKTpUYECKYIO 1IeTlb, CXeMa KOTOpOH MoKa3aHa Ha puc. 295
yueOHMKa, ¥ IPOBEeM HeoOXoauMble n3Mepenus. IIpuMepHble YncIeHHbIe
JaHHbIE U3MEPEHUH NpUBEICHBI B TabnuIe.
™M d, MM U,B I, A
10 2 2 1,5

3. PaccuntaeMm yzeiapbHOE COMPOTHBIEHHE TO (OpMYJIe, MOJYyYCHHOH B
nyHKTe | 1aHHO# paboThI.

Ortcrona HaxouM y/IeTbHOE CONPOTHBIICHUE MPOBOJIA: o =
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314-(2mm) 2B Om - Mm?
= ~0,42
410m-1,5A M
Ecmm IIOCMOTPETh B Ta6n1/1uy 3HAYCHUI YACIbHBIX COHpOTI/IBHeHI/Iﬁ, TO
MO>KHO OIIPCACINTDH, YTO I[aHHbIﬁ IMpOBOA CKOPEEC BCETO U3TOTOBJICH U3 HHU-
KCJIMHa.

JlabGoparopHnasi padora Ne 7.
Onpenenenue 3/IC 1 BHyTPpEHHEro CONPOTHBJICHHUS
HCTOYHUKA TOKA

Lenv pabomei: onpenenutb JJIC U yaenbHOE COMPOTHBICHUE UCTOYHHU-
Ka TOKa, MOJIb3ysICh 3aKOHOM OMa JUIs OJTHOM LIeTH.

Obopyooeanue: UICTOYHUK TOKA, PEOCTAT, aMIEPMETP, BOJILTMETP, KITIOY,
COeIMHUTENbHBIE IPOBOA.

1. ITycTh MCTOYHUK TOKA MOAKIIOYAIOT CHAaYaja K pe3UCTOPy COMPOTHB-
JIeHUeM R, a 3aTeM K PEe3UCTOPY CONPOTHBIEHUEM R,. Toraa 3akon Oma Juis

o &
IIOJTHOM 1CIK UL IICPBOTO Ciay4das — 11 = R , ML BTOPOro —
1 +r

&
I, = R . Ionp3ysicy 3akoHOM OMa Ui ydyacTKa LIETH, 3alHIleM cie-
2 +r

nyrompe (opMynbl JUis 3HAYEHWH compoTuBleHMd Ry u Ry: Ry = U/l
R, = Uy/I,. lloacraensist Ry u R, B BeIpaxkeHUst [ist [; U [, TIONyYHM CHCTEMY

W3 JIBYX YpaBHEHUH C IBYMS HEU3BECTHBIMU E U 7

I &€ .
1= ’ Uy-U, Uyl -Ul
ﬂ_}_r ) E=U,+1, 2 1_~271 12;
]1 8:U1+[1r, ]1—]2 ]1—]2
& U2+12V:U1+11V; U2—[]1
h=g, T h
22 4y 17142
I,

Taxum oOpaszom, uzmepsst B naHHoii pabdore U, [, U,, L, 9JIC u BHYT-
PEHHEE COMPOTHUBIICHHE OyeM OIMpPEICATh MO CIEAYOMNM GopMyiam:
Uy -Ul, U, -0,
&= , ¥ = .
I -1, I -1,
2. CobepeM 3IIeKTPUYECKYIO 1IeTb, CXeMa KOTOPOH NoKa3zaHa Ha puc. 297
y4eOHHUKa, ¥ MMPOBEIEM HEOOXOoAUMBbIC U3MepeHus. [IpuMepHbIe YUCIICHHBIC
JTAHHbIC U3MEPECHUI PUBEICHBI B TAaONIHIIE.

117A UlaB 127A U27B
05 59 2 57
3. 6o 57B-05A-59B-2A ~597; r:wzo,BOM ]
05A-2A 05A—2A
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4. Uzmepum BJIC UCTOUHMKA C MOMOIIBIO BOJBTMETpA: &y = 6 B. Ta-
kUM o0pa3om, namepernHas DJIC u paccuuTaHHAs B IPEIBIAYIIEM 3aIaHUU
9/1C coBmanaroT 1o 3HAYEHHUIO C TOUHOCTBIO JI0 MTOTPEIIHOCTH.

JlaGopaTopHas padora Ne 8.
OnpeneJieHue 3JIEMEHTAPHOT0 3apsi/ia MeTOI0M
3J1eKTPOJIU3a

Llenv pabomei: HAyYUTHCS ONPENETIATH 3HAUCHUE IEMEHTAPHOTO 3apsiaa
METOIOM 3JIEKTPOJIH3A.

Obopyoosanue: TUIUHAPUIECKUH COCY ¢ PACTBOPOM MEIHOTO KyIOpO-
ca, MEJIHBIE AJIEKTPO/Ibl, BECHI C THPSAMH, aMIIEPMETP, UCTOYHUK ITOCTOSHHO-
IO HalpsHKEHHs, PEOCTaT, 4Yachl, KIIOY, ICKTPHUYECKAs IUIMTKA, COCIMHH-
TeJIbHBIE TIPOBOJA.

1. Ilpu mpomyckaHuy 4yepe3 pacTBOP MEIHOro Kymopoca Toka / B Tede-
HUHM BpeMEHH Af Ha KaTOJe BBIICIUTCS MeIb Maccoit m = kAq = kIAt, e k
— 3JIEKTPOXUMUYECKUH SKBUBAJIEHT Meau. O0o3HauuM 3a N 4KCIO HOHOB
Meu, neperectux 3apsn Ag. Torma moxHO 3anucats: Ag = enN, m = m;N,
IZie e — 3HAUCHME JJIEMEHTAPHOI0 JJIEKTPHUYECKOro 3apsijia, # — BaJeHT-
HOCTh MENH, m; — Macca OJHOTro MoHa menu. [loncTaBmss aBe mocienHue
(dhopmynbl B BelpakeHHe Ui m, nonydnm: m;N = kenN. OTcroa HaXOIuM:

m.
e=—-. 3arem BbIpa)Ka€M 3HAUYCHUC k n3 3akoHa @apazleﬂ JUISL DJICKTPOJIN-
n

m m;
3a: k= e Ioncrapmnsist ero B BRIpaXXEHUH [UIA e, ToydaeM: e = —— [Af .
t mn

2. ITpu nomory BecoB U3MEpUM Maccy karona: m; = 50 T.

3. CobepeM 3JIeKTPUYECKYIO 1IeTlb, CXeMa KOTOPOW MoKa3aHa Ha puc. 298
y4eOHHUKa, ¥ MMpoBeIeM HeoOXoanMble u3MepeHus. [IpumMepHbIe YUCIICHHBIC
JaHHBIE N3MEPEHUH NpUBEICHBI B TabnuIIe.
my, KT my, KT m, KT At,e |ILA| kxr/Kn | n m;, KT
0,0541 | 0,05452 | 0,0005 | 1200 | 1 | 3,67-107 [2] 1,06:10%

m=m,—m; = 0,05454 xr — 0,0541 kr = 0,00044 xr;
m 0,00044 xr ~37.10-7 KT

At 1A-1200c Kn
=25
4 0= gay < 20010 R DA T200¢ s 19y,
mn 0,00044 xr -2

1

Takum obpasom e = 1,45 - 10 ’ K1, 9To ¢ TOUHOCTBIO 1O MOTrPEIIHOCTH
COBIIAIaCT C JaHHBIMH, TMOJYUYCHHBIMH B JAPYTHX DKCIIEPUMEHTAX, U Teope-
THYECKHUMH OLICHKAMH.
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