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Bonpocsl.

§1.

1. MarepuanpHast TO4ka oONagaeT Maccod, HO MMEeT IMPEeHEOPEIKUMO
MaJible pa3Mepsl.

2. MarepuaibHas TOYKa — 3TO aOCTpaKTHOE MOHSTHE.
3. JIns ynpouieHust 3aaad.
4. Korza B ycrmoBuH 3a7aqil pa3MepaMy 3TOTO TeJla MOXKHO MIpeHeOpeyb.

5. 3a MarepualbHYI0 TOYKY MOXKHO NPHHSTH aBTOMOOWIb IIPU OIIpese-
JIHHU €ro CKOpocTH Ha MapupyTe I. [IpotBuHO — r. MockBa. DTOT ke
aBTOMOOWIIb HEJNb35l CUNTATh MATEPHUAIbHOW TOYKON MPH pacyeTe IaBie-
HHS, OKa3bIBAEMOTO UM Ha JIOPOTY.

6. [Ipu nocTynareinbHOM JABHKEHUU.

7. MatepuanbHON TOUKOW Ha3bIBae€TCs TEJIO, pa3MepaMu KOTOPOro MOXK-
HO TIpeHeOpeYs B YCIOBUAX JaHHOU 3a1a4H.

8. [Ipu npssMoIMHERHOM IBUKEHHUH Tea.

9. Cucrema oTCcueTa, OTHOCHUTEIBHO KOTOPOHM pacCMaTpHBAIOT JBIKEHHE,
TIPEZICTaBIISIET COOOH COBOKYITHOCTH CHCTEMBI KOOP/IMHAT, IPHOOpA ISl U3Me-
PEHNSI BpeMEHH 1 TOUKH OTCYETa, C KOTOPOH CBsI3aHa CHCTEMa KOOP/IMHAT.

§2.
1. Her, Bce 3aBucut oT Tpaekropuu ABMKeHHA. Henb3st y3Hath, rae Oyaer
aBTOMOOWJIb Yepe3 1 yac, ecu He 3Haelllb, 110 KaKUM JIOpOTaM OH IOe/eT.

2. BCKTOP, HaHpaBJIeHHLIfI OT TOYKH OTCHUETAa HadaJa ABW)XCHHUA K TOYKC
OTCUCTA KOHIA IBHKCHUSA TCIA.

3. MoxHoO.

§3.

1. Beruucienus MPOU3BOAAT CO CKAJIAPHBIMU BEJIMYUHAMU.

2. Ecnm BeKTOp COHAIPaBICH C OCBIO, TO €r0 MPOEKIHs Ha Hee Oyaer
HOJIOXKHTEIIbHA, H HA00OPOT, €CIIM BEKTOP NMPOTHBOIIOJIO0XKHO HAIPaBIICH
OCH, TO €ro IPOEKIUs Ha Hee OyleT OTpHLATEIIbHA.
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§4.

1. CxopoCTbIO PaBHOMEPHOTO MPSMOJIMHEHHOTO JBHMKECHUSI HA3bIBAETCS
TIOCTOSTHHBINA BEKTOpP V , PaBHBIM OTHOIIECHHUIO TIEPEMENICHHs S Tena 3a

. - 5
T000H TTPOMEKYTOK BPEMEHH ¢ K 3HAUCHHIO 3TOT0 IIPOMEXKYTKA: V = —.
t

2. T1o popmye: s, = v,t.
3. Ilpu npsAMONMHEHHOM PaBHOMEPHOM JIBUKEHUH.
4. D10 BUIHO U3 pHUC. 6 yueOHUKA.

5. OHH JBIKYTCS PABHOMEPHO B PAa3HBIX HANPABICHHUAX CO CKOPOCTSIMH,
paBHbIMU 110 MOy IO 30 U 25 kM/4.

§5.
1. K HepaBHOMEpHOMY JBHXECHUIO.

2. CKOpOCTH Telna B TaHHOH TOYKE B TaHHBII MOMEHT BPEMEHH.

3. YckopeHHeM paBHOYCKOPSHHOTO IBHIKEHHS Tela @ Ha3bIBaeTCs Be-

JIMYWHA, PaBHAsI OTHOUICHUIO M3MEHEHUS CKOPOCTH AV K HMPOMEXYTKY
. - AV vy,

BPEMEHU #, 32 KOTOPBIH 3TO U3MEHEHHUE MTPOU3OLI0: g = — = ——— .

t t

4. JIBrKeHre ¢ TIOCTOSTHHBIM YCKOPEHHUEM.
5. On mokassIBaeT OBICTPOTY U3MEHEHHUSI MOMTYJISI BEKTOPa CKOPOCTH.
6. B cucreme CU: 1 m/c%.

7. YBenuuuBaeTcs, Py MOJOKUTEILHOM YCKOPEHHH (B 3TOM CIIydac BEK-
TOP 'CKOPOCTH ¥ BEKTOP YCKOPEHHs COHANpPABICHBI), YMEHBIIACTCS ~—
HPY OTPULATENIBHOM (B 9TOM Ciyyae BEKTOP CKOPOCTH M BEKTOp YCKOpe-
HUS IPOTUBOIIONIOKHO HANpPABJIECHHI).

§6.
1.a) v, =vy, +at; 0) v, =aut.

2. B 00oux ciaydasx mpsiMasi, B Cllydae «a» — MPOXOASIIas yepe3 Hauano
CHUCTEMbI KOOpAWHAT.

3. OTH ABMXKEHUS PaBHOYCKOPEHHBIE, OJTHAKO, B IIEPBOM CIIydae yCKOpe-
HUE MOJIOKUTEIBHO, a BO BTOPOM — OTPULIATEIBHO.



§7.

1. ITIpoekuus BeKTOpa mepeMeneHHs BEIYUCIIAETCS 1Mo hopMyTie:

2

a,t

S =Vl +

[ToxcraBuM B 3Ty GOpMYJTy BBIpRXKEHHE JUISI IPOSKIMH YCKOPEHUSI:

a, = Vy = Vox )
t

Vo=Vo, 11 Vo, +V

[omyunm: s, =vo 0. = O x.
t 2 2
Tak xak vy, = AO, v, = BC, t = OB (cM. puc. 14 a) yuebHuka), TO MBI II0-
AO+ BC

Jy4aeM, 4TO MPOEKLHUsI BEKTOpA MEPEMEIICHUS S, = — OB pas-

Ha mromanu ¢urypel OACB — TpsAMOYTOIBHON Tpamlenud C OCHOBa-
uussmMu AO, BC u BeicoToit OB.

2

a.t

2.5, =Vt +

§8.

2 2

at
X — ISl MPOEKIIMH TIEPEMEICHUS; § = T —

1. ITo popmyrne s, =
JUISL MOZYJIsl BEKTOpa HepeMeLeHHUSI.
2. B n” pas, mOCKONbKy § ~ £

Sy _ a(nt1)2 /2 _ 2

3.
ar? /2

Stl

4. Kak pAaa TOCJICA0OBATCIbHBIX HEYETHBIX YHUCEII.

5. I[J'IH OIPEACIICHUA PABHOYCKOPEHHOI'O JABUKCHUS.

§9.

1. B pa3HBIX cucTeMax oT4eTa 3TH BeJIUUYMHBI UMEIOT pa3Hble 3HAUCHHS U
MO-Pa3HOMY OPHEHTUPOBAHHEI.

2. lapuk, magaromuidi Ha TIOJ IBHXKYIIETOCS aBTOMOOWIIS, HE IMEET Io-
PU3OHTAIBHON CKOPOCTH OTHOCHUTENIBHO HEro. OTHOCUTENHbHO 3eMIIM OH
UMeeT CKOPOCTh, PAaBHYIO CKOPOCTH aBTOMOOWIISL.
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3. CkopocTh, MyThb, TPAEKTOPUS M T.[. Pa3IMUYHbI B Pa3HBIX CHCTEMax
oTCYeTa.

4. IenuoneHTprdeckas cuctema cBszana ¢ CONHIIEM, FeOleHTPHYECKast
— ¢ 3emuteii.

5. CmeHa Hs1 ¥ HOUM OOBSICHSIETCS BpallleHHeM 3eMITH BOKPYT CBOEH OCH.

§10.
1. PaBHOMEpHO U NPSIMONHUHEIHO, UIN MOKOUTCS.
2. Her.

3. Teopust ApucTOTeNs, 3aKIIOYAONMIAsCS B TOM, YTO NPH OTCYTCTBHU
BHEIITHETO BO3JCHCTBHUS TEIIO0 MOXKET TOIBKO MOKOUTHCS.

4. TGM, 4ToO II0 Famzmero, TCJIa MOTYT PaBHOMEPHO ABUTATHCSA B OTCYTCT-
BHH BHCIIHUX CUIIL.

5. Omnepit, M300paskeHHBIA Ha puc. 19 ydeOHMKa, JOKA3BIBAaeT TO, UTO MO-
MHUMO WHEPIUATBHBIX CUCTEM OTCYeTa (B KOTOPHIX BBITIONHSIETCS MIEPBBIN
3akoH HpIOTOHA) CyIIECTBYIOT CUCTEMBI HHOTO Xapakrepa. OH COCTOHMT B
cnenyromeMm. Ha Tenekke OMH IIApUK JIEKUT HA TOPU3OHTAIBHOM TO-
BerHOCTl/I, a BTOpOﬁ IIOABCIINBACTCA HA HUTH. CHaqana TCJIC)KKA OBU-
JKETCS IPSIMOJIMHEHHO ¥ PABHOMEPHO, U B 3TOM ClTydae 00a Imapuka HaXo-
JIITCSL B TIOKO€ OTHOCHTEIFHO TelekKKH. CTOUT TOJNBKO MPUAATh TEIICIKKE
ycKkopeHue (MO0 ee MPUTOPMO3UTH, JTMOO TOATOJIKHYTH), KaK IMIAPHKA
TPUAYT B IBIKEHHUE C YCKOPEHUEM OTHOCHTEIIHHO TEJTEeXKH. TakuM oOpa-
30M, OTHOCHTEINIFHO TEJIEKKH TEPBHIi 3ak0OH HhIOTOHA HE BEHITIOTHACTCS.

6. CyIJ_leCTBleT CUCTEMBI OTCYETA, OTHOCUTCIIBHO KOTOPLIX TCJia COXpa-
HAIOT CBOIO CKOPOCTH HCI/ISMCHHOﬁ, €CJIM Ha HUX HEC [lel‘/lICTByIOT BHCHIHHUC
CHJIBbI MJIN UX )leﬁCTBHe CKOMIICHCHUPOBAHO. Takue cucTeMbl Ha3bIBAIOTCS
HUHCPUHNAJIbHBIMU.

7. AHepuynanbHble CHCTEMBI YIOBIETBOPSIOT NEPBOMY 3aKOoHY HbBIOTOHA,
HEeUHepIHanbHble — HET:

8. MosHo.
9. Her.

§11.

1. [IpunokeHHas K Tely CHUia.

2. Yem OO0mblIE MOIIHOCTH, aBTOMOOMIISA, @ COOTBETCTBEHHO €ro CHJa
TSTH, TEM OBICTPEE OH YBEJIMYUBAET CBOI CKOPOCTb.

3. OmneIt, n300paxeHHbIH Ha puc. 20 yueOHMKa, JOKa3bIBAET TO, YTO MPH-
JIOXKEHHAs K Telly CHUja SIBJISETCS NMPUYMHON ycKopeHus. [ npoBeneHus
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JTAHHOTO OTIBITA HAJ0 B3STh TEJIEXKKY, YCTAHOBUTHh Ha HEW /1Ba OJIMHAKOBO
paboTaroImMX BEHTWISATOPA U KalledbHUILy. Ji11 KOMIIEHCAuy CHIIBI Tpe-
HUSI IPUKPENHMM K TEJIeKKE OIWH M3 KOHLOB HMTH, MEPEKUHYTOM uepes
070K, a K APYroMy KOHILy HUTH TIOJIBECHM I'py3. 3aTeM OTKPOEM KpaH Ka-
METbHULBI U BKIIOYNM 00a BeHTHIIATOpA. [l0o1 AeiicTBreM CHITBI BEHTHIIS-
TOPOB TeJEXKa MpHUAET B ABWXKeHHWE. [Ipu 3TOM Ha cTonm OymyT mamaTh
KaIljIi 4epe3 OJMHAKOBBIE IPOMEXYTKH BPEMEHH. Tereph, eClii H3MEPSITh
PACCTOSHUS MEXIY COCEIHUMH KaIUISIMH, TO MOXKHO YO€IUThCS, UTO 3TH
paccrosiHusl OyIyT OTHOCHTBCS Kak psiJi TOCIENOBATENbHBIX HEYETHBIX
yncen. Takum 00pa3oM, MOXKHO 3aKIIOUHTh, UTO TENIEKKA JBUraIach pPaB-

HoyckoperHo (cM. 88). TTocunraeMm ycKopeHHe 10 (GopMmyse a = 3a-

t_z >
MEpPUB MPOIIEHHOE TEJEKKOM pacCTOSIHUE S U BpeMsl ee NBMKeHus . Eciu
YMEHBIIUTH CUITY, IEHCTBYIOIIYIO Ha TEJIEXKKY, B JIBa pa3a (BBIKIIOYCHIEM
OITHOTO W3 BEHTWJIITOPOB), H CHOBA MOCYUTATH YCKOPEHHUE, TO OHO IIOITY-
YHUTCS B [IBa pa3a MEHBIINM, 4eM TepBbIi pa3. Ecim Temeps yBeamdauTh
Maccy TEJIeKKH B JBa pa3a (1oOaBlieHHEM K TeJIeKKe Ipy3a MacCoi, paB-
HOH Macce TEeJIeKKH), U CHOBA IMOCYUTATh YCKOPEHUE, TO OHO TIOTyYHTCS B
JIBa pa3a MCHBIINM, YeM MepBbii pa3. Takum o0Opa3oM, 3aKiroyaeMm, 4To
YCKOPEHHE TEeJISKKH MPSIMO TPOMOPIMOHAIBHO MTPUIOKEHHOM K Hel cuie
¥ 00paTHO MPONOPLUOHAIBHO ee Macce.

4. YckopeHue Tena npsMo NPONOPLUUOHAIBHO PaBHOJACHCTBYIOIIEH MpH-

_ F
JIOKCHHBIX K HEMY CHJI 1 O6paTHO IIPONMOPHIHUOHAIIBHO €T0 Macce: a = —.
m

5. OHE coHarpaBIICHEI.
KT -M

CZ

6.1 H=1

§12.

1. OnbiThl, H300paxeHHbIe Ha puc. 21, 22, 23 y4yeOHMKa, TOATBEPIKAAIOT
TpeTuit 3akoH HptoToHa. Bo Bcex 3THX OmbITax MpU MOMOIIM JBYX JH-
HaMOMETPOB U3MEPSIOTCS CHIIBI, C KOTOPHIMU JIBa Tella ACUCTBYIOT IPYT
Ha japyra. B mepBom ombiTe B3aMMOAEUCTBHUE TEN MPOUCXOAUT MPHU UX
HENOCPEACTBEHHOM KOHTAKTe, BO BTOPOM — Ha PAcCTOSIHUH, B TPETHEM
— B Ipouecce IBUWKeHHs. [Ipyu 3TOM B KaXJI0M ciyyae MOKa3zaHUs Ju-
HAMOMETPOB OKa3bIBAIOTCS OJUHAKOBBEIMH. TakuM 00pa3oM, MOXKHO CHe-
JaTh BBIBOM, YTO JBa Tella JEHCTBYIOT APYT HA NIpyra C CHIIAMH, PaBHBI-
MU TI0 MOZYJIO ¥ TIPOTUBOTIOIOKHBIMH TI0 HAIIPABIICHHIO.

6



2. Cusibl, ¢ KOTOPBIMH B3aMMOJEHCTBYIOT JBa T€Ja, PABHBI 10 MOJYJIIO U
IIPOTUBOIIOJIOKHBI [10 HAIIPABJICHHUIO.

3. D10 ycKOpeHHe BBUILY OOJBIIION MACCHI 3eMITH MPEHEOPEKUTETEHO MAJIO.

4. Hanpumep, Connue u JlyHa B3auMOJEHCTBYIOT OCPEACTBOM T'paBH-
TAIIMOHHBIX CHIL.

5. OTH cuiIBI IPUIIOKEHBI K Pa3HBIM TEJIaM.

§13.
1. JIBwxeHue 1moj; ASHCTBUEM CHIIBI TSHKECTH.

2. Hamo W3MepuTh pacCTOSHISI, KOTOPBIE MIAPUK MPOXOIHUT 3a TOCIEI0-
BaTEJIbHBIC OJIMHAKOBBIC MPOMEXYTKHA BPEMEHH M YOSTUTHCS B TOM, YTO
JIAHHBIC PACCTOSIHUSI OTHOCATCS KaK PsiJi MOCIEIOBATEIbHBIX HEYETHBIX
gmucen. DTO W OyIeT SABIATHCSA IOKa3aTeIIbCTBOM TOTO, YTO CBOOOIHOE
najieHue Tella SBIETCS PAaBHOYCKOPEHHBIM JBIKEHHEM (cM. 88).

3. C menpo moxa3aTh, 9YTO YCKOPEHHE CBOOOTHOTO MaleHHS OJWHAKOBO
IIJIS BCEX TeJI.

4. YckopeHue, BRI3BAaHHOE ISHCTBUEM CHITBI TSDKECTH.

5. U3-3a cuiibl CONPOTHUBIIEHUS] BO3yXa. 6. ['anmmeii.

§14.
1. [la, oHa IPENATCTBYET €TI0 MOIBEMY.

2. C yckopenuem g. [Ipu JBIDKEHNH Tela BBEPX €ro CKOPOCTh YMEHbIIIA-
eTcs Mo 3aK0oHy V(f) = vy = gt. B BepXHell TouKku TPaeKTOPHUU CKOPOCTh
Teja PaBHA HYJIIO, M OHO HAYMHACT JIBUTAThCS BHU3, YBEJIUYHMBAS CKO-
POCTb 110 3aKOHY V(£) = gt, /10 T€X MOp, MOoKa HE YITaJeT Ha 3eMJIIO.

3. OT BeTUUMHBI HAYAJIBHOW CKOPOCTH.

4. Ecm HallpaBUTb OCb BBEPX, TO IMPOCKIUA BEKTOPA CKOPOCTU HA ITY
OCb MOJIOXKUTCJIbHA, a MPOCKIUA YCKOPCHUA CBO60ﬂHOl"O nagcHusa —
OTpulaTeJbHa.

§15.

1. BzaumHoe npuTsbkeHue Bcex Ten BeeneHHoii (TpaBUTAllMOHHOE B3au-
MoJieiicTBUE TE).

2. ['paBUTALIMOHHBIMU. 3. Ucaax Heroton B XVII Beke.



4. JIBa Tena NPUTATHBAIOTCA APYT K APYTY C CHIIOH, IPAMO HMPOMOPLHO-
HaJIbHOM MPOM3BEIECHUIO UX MacC M 00paTHO MPOIOPIHOHAIBHONW KBaJI-
paTy pacCTOSTHUS MEXTy HUMH.

mym,
2
Macchl B3aUMOJICHCTBYIONIMX Tell, ¥ — PAcCTOSHUE Mexay Humu, G —

IpaBHTALOHHAS [IOCTOSHHAS, paBHas 6,67-10™" H-m/kr.

5. F=G , Tne I/ — MoJyJib TpPaBUTAMOHHON CWJIBL, My, M; —

6. 3aKOH BCEMUPHOTO TSATOTEHHSI CIIPaBEIJINB B CIEAYIOMINX CIydasx: 1)
JUISl IBYX TeJI, pa3Mepbl KOTOPBIX MPEHEOPEKUMO MaJIbl C PACCTOSHUEM F
MEXIy HUMH; 2) €CiIi OJTHO U3 Tesl uMeeT GopMy Iiapa, paamyc U Macca
KOTOPOTO BO MHOTO pa3 OoJibllie, 4YeM y BTOPOro Teja (IIPOM3BOJILHOM
(dhopmbi); 3) st ABYX OJHOPOIHBIX TEJN IAPOOOPa3HOUM (GOPMBI MIPH JIFO-
OBIX UX pa3Mepax.

7. Ja.

§16.
1. BepHo.
2. YMeHblIaeTcs. 3. F.=mg.

4. Cwia TspkecTd OOJIbLIE HA TIOJIOCAX, T.K. 3eMJIsi HEMHOTO CILTIOCHYTA
y TOJIFOCOB.

5. OHO IPUOTU3UTENHHO B 6 pa3 MEHBIIIE 36MHOTO.

§18.

1. Hlapuk aBuxkercs OT TOUKU A K TOYKE B 1oja AeHCTBHEM CHUIIBI YIpY-

rocti F Ota cuna BO3HHKIA B Pe3yiIbTaTe pacTakKeHus mHypa. CKo-
POCTb, yCKOPEHME ITapuKa W ACHCTBYIONIas HA HErO CHila HarpaBiIeHBI
oT ToUKkd A Kk Touke B. Ilapuk ABMXKETCS NPSAMOJUMHENHO, T.€. €ro Tpaek-
TOpHS — MpsAMast TNHUSL.

2. Cuna ynpyroctu B HIHype BO3HHUKJIA B PE3YJIbTATE €TO PACTSHKEHUS, U
OHa HampasieHa K Touke O. CKOpoCTh MIapuKa U JEHCTBYIOIIAs Ha HETO

CHJIa HalIPaBJICHBI 110 MPSIMBIM, NepeceKatomumMest noa yriom 90 ° . Tpa-
EKTOpUS IapuKa MPEJICTaBIsIET COO0H OKPYKHOCTB, T.€. LIAPHUK JIBHIKET-
Cs1 KpUBOJIMHENHO.

3. Ecnu cxopocTh Tenma M JCHCTBYIOIIAs Ha HErO CHJIA HAlpaBlICHBI
BJOJIb IEPECEKAIOIINXCS MPSIMBIX, TO TEIO ABHXKETCS KPUBOJIMHEIHO,
€CJIM BJIOJIb OJIHOM NPSMOH, TO TEJIO ABUKETCS MPSIMOJIIMHENHO.
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§19.
1. OHLIT I10 BBICEKAHWIO UCKPBI U3 TOUYHUJIBHOT'O KaMHH.

2. YCKOpeHre HaIpaBlIeHO MO PaANyCy K IEHTPY OKPY)KHOCTH, M OHO
Ha3bIBAETCS [IEHTPOCTPEMHUTEIHHBIM.

2
3. ITo popmyre: a, =Y
r

4. Tlo paamycy K IEHTPY OKpy>kHOCTH. Ee Monynp ompenensercss mo
2
dhopmyne: F -
r

§20.
1. O6pamienue ruianer BOKpyr CosHIA U CITyTHUKOB BOKPYT IJIAHET.

2. T.x. oH obNamaer IOCTaTOYHO OOJBIION CKOPOCTBIO, HANPAaBICHHOMH
TI0 KacaTeJIbHOW K TPACKTOPHH JIBHXKEHHSI.

3. )_'[a, T.K. TaKOC ABUKCHUC IMPOUCXOAUT TOJIBKO IMOJ HeﬁCTBHCM CHJIBI
TSAXKCCTH.

4. CooOmuTE eMy MepBYI0 KOCMUYECKYIO CKOPOCTb.
2 2
1% v 2
5.a,=—;g=—; v'=gr = v=,/gr . llonaras r = R3, T0o noiy4aem,
r r

4TO0 Vv =./gR; = 7,9 kM/c.

6. ITo ammunTuaeckoit opOuTe BOKpYT 3eMilH; 10 SJUIMNTHYECKON opouTe
BOKpyr CouHa.

§21.
1. Nmnynscom Tena Has3piBaeTcs (pU3MUECKas BEITUYMHA, paBHAS MPOU3-
BE/ICHHUIO MacChl T€Ja Ha €T0 CKOPOCTb.
2. IMnynbe ¥ CKOPOCTH ABIKYIIETOCs TEJIa BCETAAa COHAIPABIICHEL.

3. B cucreme CU: 1 kr-m/c.

§22.

1. OmnebIT, N300pakeHHBIH HAa PUCYHKE 42 yueOHHKa, IPOBOAUTCS CICAYIO-
UM oOpasoM. bepyrtcs nBa mapurka, oBEIICHHbIE Ha HUTSAX TaK, YTOObI
OHH Kacaluch Ipyr npyra. OIMH U3 IAPUKOB OTKJIOHSIOT HAa HEKOTODBI
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yroa u otmyckaroT. [Ilapuk, JOCTUTHYB CBOETO INPEXKHErO IMOJO0KEHHS,
ynapsieTcss 0 BTopoi 1 octaHaBnuBaercsl. [Ipu 3Tom BTOpoOI MapuK OTKIIO-
HsIeTCsl Ha TOT ke yroiyl. Takum oOpa3oMm, IpH B3aUMOJICHCTBUN UMITYJIEC
HEPBOrO IIAPUKA YMEHBIIMICA Ha CTONBKO, HA CKOJNBKO YBEJIUYWIICS HM-
IyJIEC BTOPOTO. DTOT OIBIT MOATBEP)KAACT 3aKOH COXPAHEHHS HMITYJIbCa.

2. Cucrema Tel Ha3bIBaeTCsl 3aMKHYTOM, €CIM Ha 9TH Tella He IEHCTBYIOT
BHEIIIHUE CUJIBL.

3. BekTopHas cyMMa UMITyJIbCOB TE€J 3aMKHYTOH CHCTEMBI IOCTOSIHHA BO
BPEMEHH MPH TIO0BIX ABMKEHHUAX U B3aUMOJEHCTBUAX ITHUX TEIL.

- - _ .-
4. mv; + myvy =mv, +m,v,, TA€ M, My — MacCChl Tel; V;, V, — HUX
CKOPOCTH [I0 B3aHMMOJCUCTBHSA, V|, V5 — KX CKOPOCTHU IIOCIIC B3aHMO-
JIEHCTBHS.

§23.

1. JIBwxymiuiics BO3AyX 00JIaaeT HEKOTOPHIM UMITYJIbcOM. [10 3akoHY
COXpaHCHHS MMITYJIbCa MIAPUK 00JaJacT TAKUM K€ IO MOJYJ0, HO IPO-
THUBOIOJIOKHBIM TI0 HAIPaBJIEHUIO UMITYJIbCOM. B pesynbrare oH IBU-
JKETCSl IPOTUBOIIONOKHO CTPYE BBIXOJSALIETO U3 IIapuKa BO3oyXa.

2. JIBmxeHue BOAOMETHBIX TMIPOMOTOLMKIIOB, PEAKTUBHBIX CaMOJIETOB
U paKer.

3. BoeHHOe, Hay4YHO-HCCIEI0BATEIHCKOE, TPAHCIIOPTHOE U T.JI.

4. T'py30BOil OTCEK MOJIE3HOW HArpy3k (B Ciiydae, M300paKCHHOM Ha
PHUCYHKE, 3TO KOCMHYECKUI KOpadiib), MpUOOPHBIA OTCeK, OaK ¢ OKHUCIIH-
TeneM, 6aK ¢ rOpIOYHNM, HAaCOChI, KaMepa CropaHusi, COILIO.

5. PaceMoTpuM npuHLMI AEHCTBUS PAKETHL HA IIPUMEPE OJHOCTYIEHYA-
Tor. C MOMOIIBI0 HACOCOB TOIIMBO M OKHCIIUTENh MOJAIOTCA B KaMepy
CTOpaHusi, TOe OHU, Cropasi; 00pa3yroT ra3 BEICOKOH TeMIlepaTypsl U BBI-
COKOTO JAaBlieHus.” B pesysibTate BO3HMKHOBEHUS OOJBIION pa3HOCTH
JIABJICHUM B KaMepe CrOpaHusi 1 B KOCMUYECKOM MPOCTPAHCTBE rasbl U3
KaMepbl CrOpaHus BBITAJKUBAIOTCS HApYXy 4Yepe3 COIJI0O C OTPOMHOMN
CKOpOCTBhIO. B cuiy 3akoHa coxpaHeHMsI MMITyJIbCa PakKeTa IOJydaeT
HMITYJIbC, PaBHBIA 110 MOJAYJIIO U MPOTUBOMOJIOKHO HANpaBICHHBIA UM-
yJIbCY BBUIETEBILEH CTPYH rasa.

6. OT cKOpOCTH MCTEUEHHS r'a3a, MACChl TOILUIMBA, TUIIA TOIUINBA U T.JI.
7. CrtiocoOHOCTB pa3BUBATH OOJBIIYI0 CKOPOCTD.

8. Comom BHU3, T.K. B TAKOM CJIyyae peakTHBHAs CTPYS I'aCUT CKOPOCTh
paKeTsl.
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§24.

1. Konebanune MasTHUKA 9acOB, CTPYHBI TUTAPHL.
2. JIBukeHHe MOBTOPSIETCS Yepe3 ONpe/elICHHbIN POMEKYTOK BPEMEHH.

3. Ilepromom KosneOaHMT HA3BIBACTCS MPOMEKYTOK BPEMEHH, Yepe3 KO-
TOPBI IBI)KEHUE TIOBTOPSETCS (BPEMsI COBEPIIICHHUS OJTHOTO KOJIEOAHMUS).

4. 3a Bpems1, paBHOE NEPHOY KOJIEOaHUH, KaX/10€ N3 N300paKEHHBIX Ha
pucyHke 48 yuaeOHHKa Tel, TBAXKIIBI IIPOXOJHUT Yepe3 MOJ0KEHHE PaBHO-
BecHs (OBHUTasiCh B MTPOTHBOIOJIOKHBIX HAIIPABICHHAX ).

§25.

1. Cuina ynpyrocTtu aAeicTByeT Ha mapuk B Toukax B, C, D, A, T.k. koraa
MIAPUK HAXOIUTCA B 3TUX TOUYKaX, MpykuHA AepopMupoBaHa (pacTsHyTa
Wi cxara). B Touke O cmia ynpyrocTu Ha MApUK HE NEHCTBYET, T.K.
KOTJa IIapUK HAXOIOUTCSA B 3TOW TOYKE, MPYKWHA HE NepOPMHPOBAHA.
Touka O Ha3BIBAETCS MOJIOKEHUEM PABHOBECHS IIAPHKA.

2. Ilo mepe npubnmkeHus mapuka K Touke O CKOpOCTh Tella YBEeJIHMYHBa-
ercs, T.K. CHJIa YIPYTOCTH U YCKOPEHHE COBIAAIOT MO HANPABICHHUIO CO
ckopoctbio. [lo mepe ynaneHust mapuka oT Touku O CKOPOCTH Tena
YMEHBIIAETCS], T.K. CHJIa yIPYTOCTH U YCKOPEHHE ITPOTHBOIIONIOXKHO Ha-
MPaBJICHBI CKOPOCTH.

3. T.x. moboe Teno obiamaeT CBOWCTBOM COXPAHSITH CBOIO CKOPOCTD,
€CJIM Ha HEro He JeUCTBYIOT CHJIbI HIIM ISHCTBUE CHUJI CKOMIICHCHPOBAHO.
IIpr mpOXOXICHWH MOJOXKEHUSI PABHOBECHS HA INAPUK HE ACHCTBYET
CHJIA YIIPYTOCTH, @ €0 CKOPOCTh HE PaBHA HYJIIO U COXPAHSET CBOE 3HA-
YEHUE U HAIPaBIICHIE.

4. KonebaHus Ha3bIBAOTCS CBOOOAHBIMU, €CIIH OHU MPOUCKOIAT TOJBKO
32 CYET HAaYaJbHOTO 3aI1aca YHEPTUH CUCTEMBIL.

5. KonebareapHBIMI CHCTEMAME Ha3bIBAIOTCSI CUCTEMBI TEll, CIIOCOOHBIX
COBEpIIATH. CBOOOHBIE KOMCOaHMs!.

6. MasiTHUKOM Ha3bIBaeTCs TBEPAOE TENO, COBEPIIAIOIIee MO NeHCTBH-
€M TPWIOKEHHBIX CHJI KOJEOAHWs OKOJIO HETIOJBMKHON TOYKH HIIH BO-
KPYT OCH.

7. pr)KI/IHHHﬁ MAasiITHUK COCTOUT U3 TECJIa, 3aKPCTIJICHHOI'O Ha MPYXKUHEC.
HutsgHoit MagTHHK COCTOUT U3 TCJa, IOABCHICHHOI'O HA HUTH.

§26.

1. AMIuMTy1a — MakKCHMaJIbHOE CMELIEHHE KOJIeOMomerocst tena oT
MOJIOKEHHsI paBHOBecHs. AMIUIHTYa o0o3Hadaercst OykBoi «A4» u B CU
u3MepseTcs B MeTpax (M).
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[Tepron — Bpemsi coBepieHus: ogHOro kosedanus. [lepuon obo3nava-
ercst OykBo# «7» u B CH u3mepsiercst B cekyHax (c).

Yacrora — KOJIMYECTBO KoJeOaHMI B eIWHUIY BpeMeHH. YacToTa 000-
3Ha4yaercs OykBoit «v» u B CU m3mepsiercs B repuax (I'm).

2. OHO MOJIHOE KOJIeOaHue ecTh KojicOaHue 3a IePUO/I.

3. CBs13p MEX/y IEPUOJIOM U 4acTOTOM BhIpaxkaercst popmyion 7' = 1/v
wm v = 1/T.

4. a) YeMm OosbIlie JyIMHA HUTH MasTHUKA, TEM MEHBIIIE YacTOTa;
0) yeM OOJIbIIIE JUTHHA HUTH MAsITHUKA, TEM OOJIBIIC IEPHOI.

5. CoOCTBEHHO# YacTOTOM KOIe0aTeIbHOM CUCTEMBI HAa3bIBAETCS YaCTOTa
CBOOOIHBIX KOJIEOAHUI CHUCTEMEL.

6. Ecniit MasTHHKH KOJIEOTIOTCS] B ITPOTHUBOIIONOXKHBIX (ha3ax, TO UX CKO-
POCTH IPOTUBOMOJIOKHO HANPABJIEHBI; €CIM B OJUHAKOBBIX, TO UX CKO-
POCTH COHAITPABIICHBI.

§27.

1. OmpIT cTaBmWIICS € TENBI0 TOKA3aTh, YTO KOJEOAHUs MPYKUHHOTO Ma-
ATHUKA ABJISIFOTCS TapMOHM4YecKMMH. OH 3aKJII0YaeTcst B TOM, YTO TPy3
(mammpuMep, BOpOHKA C HATUTOH KpacsIIed KUIKOCTHIO), YKPEIUICHHBII
Ha MpPYXHHE, NIPH CBOEM KOJIeOATEIbHOM JABM)KEHHM OCTABILSIET CIEN
TPaeKTOPUH Ha JIBMXKYILIEHCS C ITOCTOSTHHOM CKOPOCThIO OyMaKHOI! JieH-
te. [TonyueHHas TakuM CIIOCOOOM TPAEKTOPHS SIBJISIETCSI CHHYCOU/IOM.

2. Cunycouyoi. Otpe3ok OA COOTBETCTBYET aMILIMTYJE KOleOaHuid, a
oTpe3ok OB — nepuony.

3. "'apMoHMYECKMMH KOJIeOaHMSIMI Ha3bIBAIOTCS KoJieOaHNUs, B KOTOPBIX
M3MEHEHHE KaKoH-1100 (hH3HYeCcKOi BeIMMUHBI ITPOMCXOAUT O 3aKOHY
CHHYCA WM KOCHHYCA.

4. Yo Ko1e0aHNS HUTCBOI'O MAaSTHHKA SBIISFOTCS TapMOHHUYCCKUMU.

5. MarepuanpHas TOYKa, 00JaIaI0IIas MacCOi M KOJICOIIOIIascs Ha TO-
CTOSIHHOM PacCTOSIHUH OT TOYKH IOJBECA, HA3bIBACTCS MATEMAaTHUYCCKUM
MasITHUKOM.

6. KonebaHuss HUTSHOTO MasTHHUKA MOXXHO CYHUTATh TApMOHUYCCKHUMH,
€CJIM JUTMHA HATH MHOTO OOJIbIIIE pa3MEpOB MOJBEIICHHOTO Ha HEl Tea
(HampuMep, IIapuKa), HUTh OYEHBb JIETKAash M MaJOPACTSDKUMAs], CHJIBI
TPEHHUS B CHCTEME OTCYTCTBYIOT, aMIUIUTY1a KOoJIcOaHUI Maa.

7. MeHs10TCS 10 3aKOHY CHMHYCa UJIK KOCHUHYCA.
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§28.
1. IIpu ycrmoBum OTCYTCTBUS TOTEPH SHEPTHU.

2. CyMMa KHHETHYECKON W MOTEHIIMATFHON SHEPruid MOCTOSIHHA COTJIac-
HO 3aKOHY COXPaHEHHUS SHEPTUU U paBHA MEPBOHAYAILHOMY 3arlacy Io-
TEHLMAILHOM DHEPIHU KO0J1e0aTeIbHOM CUCTEMBI.

3. Her. 4. YMeHbIIaeTcs.

5. B Boze, T.K. B HEll HAa MAasATHUK JCHUCTBYET OOJIbIIAs CHIa COTIPOTUBIIC-
HUSl, 4YEM B BO3JyXE.

§29.

1. Her, u3-3a conmpoTHBIEHUS CPEIBI.
2. TIpuItoxuTh K KOJICOMIOIIEMY TeTy EPHOJHYESCKYIO BHELTHIOK CHITY.

3. KosiebaHust Ha3bIBAIOTCS BHIHYKICHHBIMH, €CJIH OHU MPOUCXOAT MO
JIEHCTBUEM TEPUOINYECKU U3MEHSIOIIEINCS BHEIIIHEN CHIIBI.

4. BrmHyxnmaromed CHIIOW Ha3bIBACTCS MEPHOAMYECKH HM3MEHSIOIIAsCS
BHEIIHSS CHJIa, BBI3BIBAIOIAS KOJIEOaHHUs.

5. Korpa amMmuTyAa ¥ 4acToTa BBIHY)KACHHBIX KOJIEOaHHH MepecTaroT
MEHSThCS.

6. OTH 4aCTOTHI paBHBL
7. MoryT, HanlpuMep, NOPLLIEHb IIOMIIOBOT'O HAacoca.

8. Jlo Tex mop, noka JeiCTByeT BbIHY>KJAIOIAs CHIIA.

§30.

1. OnbIT IPOBOAMTCS € TENBIO JIEMOHCTpAIUM sIBJIeHUs pe3oHaHca. J1Jis
9TOr0 OEpyT [Ba MAsiTHUKA, BUCSIIIME Ha 00meM MHYype. [JiMHa MasTHI-
Ka 2 HEeW3MEHHa M, CIIe0BAaTEIbHO, €My COOTBETCTBYET OIpeAeIeHHas
yacToTa cBOOOIHBIX KojeOaHui (coOcTBeHHas yactora). JnHy MasTHH-
Ka 1 MOXKHO MEHSTh IIPU MOMOIIN CBOOOJHBIX KOHIOB HUTEH. [Ipu aTOM
MEHSETCSl €r0 COOCTBEHHAS YacToTa. Eciay OTKIOHUTH MasTHUK 1 OT mo-
JIOKEHHSI PABHOBECHSI M TPEIOCTaBUTh CaMOMY cebe, TO OH HadHET CO-
BeplIaTh CBOOOHBIE KOJieOaHHs. DTO BBHI30OBET KOJIeOaHHUs LIHYpa, B pe-
3yJIbTaTe 4ero Ha MasTHHUK 2 OyJeT JeiCTBOBaTh BHIHYKIAIOIIAsl CUJIA C
4acTOTOM, paBHOW coOCTBeHHOW yacToTe MasTHuka 1. [lox meficTBuem
3TOH CHJIBI MAATHUK 2 HA4YHET COBCpUIATh BBIHYXJICHHBIC KOHe6aHI/lﬂ.
Ecnu Teneps yMeHbIIATh [UIMHY MasTHHKA 1, TO €ro 4acTora M 4acToTra
BBIHY)KJQIOIICH CHIIbI, NEHCTBYIOIIEH HAa MAasSTHUK 2, OYIyT yBEIUYHU-
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BaThbCA. le/l 9TOM aMIUIUTyAa YCTAaHOBUBIIUXCA BBIHYKICHHBIX 1<one6a-
HUHA MasTHHKa 2 Oynmer Bo3pactaTb. OHa JIOCTHTHET MaKCHMAaJIbHOTO
3HAYEHUs NPU PABEHCTBE AJIMH MAATHUKOB, & COOTBETCTBEHHO MU pa-
BEHCTBE YacTOTHI BBIHY)KAAIOIIEH CHJIBI 1 COOCTBEHHOI 4acTOTHI MasT-
HUKa 2. B 3TOM U COCTOUT CyTh SIBJIEHUS PE3OHAHCA.

2. SIBneHne pe3oHaHCa 3aKIOYACTCS B PE3KOM YBEIMUYCHUH aMIUTUTYIbI
YCTAHOBHMBILMXCS BBIHYKACHHBIX KOJICOAHMIH IPH COBIAICHUH YacTOTHI
COOCTBEHHBIX KOJIEOAHMI CHCTEMBI C YaCTOTOH BBIHYKIAIOIIECH CHIIBL.

3. 1, T.K. UX IJIMHBI 4, CJIEIOBATEIBHO, ¥ YACTOTHI PABHBI.
4. TonbKO K BBIHY)KJICHHBIM.

5. [lone3Hoe siBneHuUE: B My3bIKaJbHbIX MHCTpyMEHTax. BpenHoe sBie-
HHUE: IPU MPOXOXKAESHUH COJJIAT MO0 MOCTY B HOTY, B pe3yjlbTaTe pe3o-
HaHCa MOCT MOXET pa3pylIUThCS.

§31.

1. Bo3my1ieHus, pacpoCTPaHSAIONINE B IPOCTPAHCTBE U yIAISIOLIHECS
OT MeCTa UX BOZHUKHOBEHHSI, HA3bIBAIOTCS BOJIHAMH.

2. B HuX DpoUCXOIUT epeHOC 3HEePruu O3 epeHoca BelecTBa.
3. Her, He npoucxonurt.

4. YnopyrumMu BOJHAaMHU Ha3bIBAKOTCS BOJIHBI, PacHpOCTPAHSIOLINECS B
YIOPYTUX Cpeaax.

5. DyeKTpOMarHUTHBIE BOJIHBI.

§32.

1. IIpononsHbIe BOJIHBI — 3TO TaKue BOJIHBI, B KOTOPHIX KOJICOAHMS Hac=
TUL]_CPeJbl COBEPUIAIOTCS| BAOIb HAMPABIECHUS PaclpOCTpaHEHUs  BOJH;
HanpuMep, 3ByKOBbIe BOJHBL [lomepeunsle BOTHBI — 3TO TAKUE BOJIHBL,
IPU KOTOPBIX KOJIEOaHMS YaCTHIl CPEJIbI COBEPIIAIOTCS MEPIEHANKYJIIAP-
HO HAalpaBJIECHHIO PAacCHpOCTPAaHEHHsI BOJIH, HAalpHMeEp, BOJHBI Ha IIO-
BEPXHOCTH BOJIBI.

2. BonHamu caBura SBJISIOTCS MOTNEPEYHBbIC, BOJHAMHU CXKATHS — TIPO-
JIOJIbHBIE.

3. IlonepedHbie BOIHBI MOTYT PAaCIPOCTPAHATHCS TOIBKO B TBEPIOH cpe-
JIe; IPOJI0JIbHBIC — B TBEPJIOMH, KHUIKOM WM Ta3000pa3HOi cpejie.

4. T.x. B ra3ax M *HJIKOCTIX HE BO3HUKAET YIPYTUX CUJI IIPU C/IBUTE.
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§33.

1. JInmHOM BONHBI HA3BIBAETCSI PACCTOSHUE MEXIY ABYMS ONMKAUIIIMU
TOYKaMH BOJIHBI, KOJIEOIIOIMMCS B OIMHAKOBBIX (ha3ax.

2. BykBoii «A»(unTaercs «1amo1a»).

3. 3a mepron 7 OOHOTO MOITHOTO KOJIEOAHUSI.
4. Tlo popmynam: A =vTuv=AT=Av.

5. Mexny Toukamu 1 u 2; 3 u 4.

§34.

1. DTu ONBITHI JEMOHCTPUPYIOT KOJeOATEeNIbHBIH XapaKkTep BO3HUKHOBE-
HHUS 3ByKa. B mepBOM oIlbiTe B KayecTBE MCTOYHHMKA 3ByKa Oepercs
oOBIYHAs JIMHEHKa, 3a)KaTasl B THCKaX, BO BTOPOM — CTpYHa, KOHIIBI KO-
TOPOHM 3aKpervieHbl, B TPETheM — KaMepTOH. Ecin Kakayro W3 BbILIE
MepEUYHCICHHBIX CHCTEM BBIBECTH M3 ITOJIOKEHUSI PABHOBECHS M JaTh €
COBEpIIaTh CBOOOTHBIC KOJICOAHNUS, TO MBI YCIIBIIIIUM 3BYK. Takum oOpa-
30M, HICTOYHUKAMH 3ByKa SIBISIFOTCS KOJIEOATEIbHbIE CHCTEMBI.

2. JIxo00ii HCTOYHHUK 3BYKa SBJIACTCS KOJIeOATeIbHON CUCTEMOIA.

3. Konebanus ¢ gacroroit ot 20 'y mo 20000 I’y Ha3bIBarOTCS 3BYKOBBI-
MH, TIOCKOJIbKY BOCIIPHHUMAIOTCS YEIIOBEKOM.

4. Nudpa3ByKOBBIMH HA3bIBAIOTCS KojieOaHus ¢ yactoroi Hmxke 20 I,
YIIBTPa3BYKOBBIMU — ¢ yacToToi Beiie 20000 I'm.

§35.

1. OmBIT TIPOBOAWTCS C IENBIO BBIICHUT. 3aBUCHMOCTH BBICOTHI 3ByKa OT
9acTOTHl KoJeOaHuid. [I1s1 MpoBeAeHNs TAHHOTO OIbITa OepyT mpubop, co-
CTOSIIIMA W3 HECKOJIBKHX 3y0YaThIX  METAUTHYECKHIX  IUCKOB, HMEIOIINX
PazINMHOE YUCIO 3yObEB M 3aKPEIUICHHBIX Ha OJIHOW OCH. 3aTeM BCE JIUCKH
HNPUBOJAAT BO BpAlEHHE M TOHKOW KApPTOHHOW ITACTUHKOM HOOYEperHO
KacaroTcsl 3yObeB KaXIIOr0 W3 JWCKA. [Ipr 3TOM MBI YCIBIIINM Pa3HEIEe O
BBICOTE 3BYKH. MOKHO 3aMETHTh, YTO 4eM OOJIbIIIE YHCIIO 3yObeB Ha JUCKE
W COOTBETCTBEHHO OOJIBIIIE YacTOTa KOJICOaHUH KapTOHHOW TUIACTHHKH, TEM
Oorpiie OyneT BHICOTA 3BYKA. AHAJIOTUYHYO 3aBUCHMOCTh MOYKHO BBISIBUTD,
WCTIONB3YS BCETO TONBKO OAWH IHCK. JIS 3TOro Hago0 yBEIHYIHUBATH CKO-
pocTh auicka. UeM OoJIbIiie CKOPOCTh JIMCKA, TeM OOJIbIIE YacToTa Koeba-
HHUI KapTOHHOW IDTACTUHKY M TE€M BBIIIIE OyZIeT H3aBaeMBIil 3BYK.

2. OmBIT IPOBOAUTCS C IIETBIO BBISICHUTH 3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOThl KojeOaHuid. J[Js mpoBeaeHHs MAHHOTO OmbiTa OEpyT JBa Ka-
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MEpTOHA, U3JIAIOIINX 3BYKU pa3Hoii BbIcOThL. O0a KaMepToHa NPUBOAST B
KoneOarenbHOE ABMKeHHE. IIpy 3TOM OCTpHs, 3aKpeIUICHHBIE Ha HUX,
OCTaBJISIFOT Ha JBUOKYILEHCS CTEKISIHHOM IUIaCTHHKE ciensl. Ecnu cpas-
HHUTB 3THU CJIE/IbI, TO MOKHO YOETUTHCS, YTO YacToTa KojieOaHni Oosbine
y KaMepToHa ¢ 0oJiee BBICOKHM 3BYKOM.

3. Ot yacToThI KOJIEOAHU.
4. UiCcThIM TOHOM Ha3bIBACTCSI 3ByK MCTOYHHKA, COBEPLIAIONIETO [aPMO-
HUYECKHE KOJICOaHMsI CTPOTO OMPEACICHHOM YaCTOTHI.

5. 3ByK ompeneneHHON BBICOTHI, COOTBETCTBYIOLIMM caMOil HU3KOM vac-
TOTE CJIOXHOTO 3BYKa (COBOKYITHOCTH HECKOJBKHX YHCTHIX TOHOB), Ha-
3BIBAETCS OCHOBHBIM TOHOM, OOCPTOHBI WJIM BBICIIHE TapMOHHYECKHE
TOHBI — BCE OCTAJIbHBIE TOHEI CJIOKHOTO 3BYKA.

6. KauecTBo 3ByKa, OIpesiesIieMOe COBOKYITHOCTbIO OO€PTOHOB CJIOXKHO-
O 3ByKa, Ha3bIBaeTCsl TEMOPOM.
7. BricoTa 3ByKa onpenensiercs 4acTOTOM OCHOBHOI'O TOHA.

8. T€M6p 3BYKa OIpEACIsICTCSA COBOKYITHOCTBIO €T0 06€pTOHOB.

§36.

1. OubIT MpPOBOAMTCS C LEJIbIO BBUSICHUTH 3aBHCHMOCTH T'POMKOCTH
3ByKa OT aMIUIUTYIbl KosneOaHui. [lyis mpoBeneHusl TaHHOTO OIBITA
OepyT KaMepTOH. 3aTeM €ro NpH IMOMOILIM MOJIOTOYKAa IPHUBOIAT B
KosiebaTeNbHOE IBIDKEHHE CHadalla ¢ OJHOW aMIUTUTYIOW, Iocie C
Oompmeii. [Ipu 3TOM KaMepTOH, KOTa KoJeOeTcs ¢ OOIbIIei aMIUTH-
TYJ0H, 3By4UT I'pOMUE.

2. 'pOMKOCTB TaK)k€ YMEHBILIUTCS.

3. 3Byk yacrotsl 3000 I'r rpomue.

4. O1 BeIMYMHBI aMIUTUTY bl KOJIEOAHMH.
5. B cucreme CHU: 1 nb.

6. Cnyx gemoBeKa yXy/IIIaeTCs.

§37.

1. OmBIT IPOBOJUTCS € LEJBIO [T0Ka3aTh, YTO B BaKyyMe 3ByK HE Pacrpo-
cTpaHsieTcs. [y 3TOro 3BOHOK ITOMEIIAIOT I0JI KOJOKOJ BO3ZYIIHOTO
Hacoca M BKIIOYAIOT €ro. 3aTeM M3-110/1 KOJOKOJIa HAYMHAIOT OTKAYUBAThH
Bo31yx. [To Mepe pa3pexeHus BO3yXa 3BYK CIIBIIICH BCE THILE U THIIIE,
M, HaKOHEll, MpEeKpallaeTcs CoBceM. Eciu ke BO3AyX Ha4yaTh BHOBb
BIIYCKaTbh, TO 3BYK CTaHOBHUTCS CJIBIIIEH BCE rpomue U rpomue. Takum
00pa3oM, 3ByK B 0€3BO3IyIIIHOM IPOCTPAHCTBE HE PACIPOCTPAHSIETCS.
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2. la, moxert. IIpumepsl pacpocTpaHeHHs 3ByKa: B TBEPIBIX Telax —
pacIpoCTpaHEeHUe 3BYKa I10 XKEJIE3HOJOPOKHBIM PENNbCAM; B JKHIKOCTIX
— OpOIIEHHBIH 110/1 BOJY KaMEHb, B ra3ax — I'POM.

3. Yopyrue Tena sSBIAIOTCA Ty4IIMMH IPOBOJHUKAMHU 3BYKa, YEM MOPHC-
Teie. K ynpyruM Ttenam OTHOCATCSI OOJBIIMHCTBO METAJUIOB, JIEPEBbS,
rasbl, )XHUIKOCTH, K TOPUCTHIM — BOIJIOK, IIOPOJIOH, IEHOIIIACT.

4. ITyTeM OTAENKN IIOMEIIEHUH 3BYKOM30JAMOHHBIMI MaTepHaIaMH.

§38.
1. C yacTOoTOM, COOTBETCTBYIOIIEN 3BYKY.
2. [IpomonbHYIO BOHY B 000UX CITyYasX.
3. Yepes HECKOIBKO CEKYH]I TIOCIIE BCIBIIIKA MOJTHIH MBI CIBIIITAM TPOM.

4. B 19-m Beke ppaHIy3CKUMH yUSHBIMH OBLIA U3MEPEHA CKOPOCTH 3BY-
ka. B IByX myHKTax, paccTOsHHE MeXIy KOTOPBIMH OBLIO HM3BECTHO,
IPOU3BOAWIIM BBICTPENBI U3 MyIeK. B 000X MyHKTax U3MEpPsIN OTpe3-
KU BPEMEHH MEXXy BCIIBIIIKON OTHS IPH BBICTPEJIC 1 MOMEHTOM, KOTJa
OBLI cIIbIIIAH 3BYK BbICTpesa. CKOPOCTh 3BYKa OIpPeessIi KaK OTHOLIE-
HUE PACCTOSAHUA MEKIY ITYHKTAMU K UBMEPEHHOMY OTPE3KY BPEMCHHU.

5. v =340 m/c. 6. Jla, 3aBucwr.

§39.
1. B pesynbrare oTpaskeHus 3ByKa OT Pa3IMYHbBIX IPETPa.

2. B ManeHbKoil KOMHATe OTPa)KEHHBIA 3BYK, BO-NIEPBBIX, CIMBAETCS C
OCHOBHBIM H; BO-BTOPBIX, XOPOIIIQ MOTIIOIMAETCS MEOECITBIO.

3. CreHbl 3211 CIIEyeT OTAENAaTh 3BYKOMOTIIQIIAIONIAM MaTEePHAIOM.

4. T k. 3ByKOBBIC BOJIHBI B PYIIOpe 00pa3yIoT y3KOHANPABICHHBIH MYyIOK.

§40.

1. Koprmyca rurapsl, Oananaiku.

2. JIns yBenu4eHus IpOMKOCTH.
3. X Ha3HaueHHE — YCUJICHHUE 3BYKA U CO3/[aHUs TeMOpa.
4. I'0710COBEIE CBA3KHU.

5. Ot hopmsl, pazmepa, MaTepHata pe3oHaTopa.

17



§42.

1. OmbIT O CIOKEHUIO 3BYKOBBIX BOJIH OT IByX MCTOYHHKOB ITPOBOJIUTCS
CleyIoIuM o0pa3oM. B kauecTBe HCTOYHMKOB 3ByKa OEpyT J1Ba TPOMKO-
rooputens ['pl u I'p2, moakimoyeHHble K 3ByKOBOMY reHepatopy 31
W3znygaeMblii IMU 3BYK MOMagaeT B MUKpohoH M, rae mocie mpeodpasy-
ercsl B AJIEKTpHUYECKHe KosieOaHus. DT KOieOaHHsl YCHIMBAIOTCS yCHIIH-
TeneM HU3KoHM dacToTel YHY u perucrpupyrorces raassaHomerpom I'. Ha-
cTpouM reHepatop Ha yactory 1000 I'u, T.e. Ha JUIMHY BOJIHBI, TPUOIU3H-
TENBbHO paBHYIO 34 cM. I'pOMKOTOBOpHUTENIM YCTaHOBUM HAa PacCTOSIHUM
1-1,5 m ot Mukpodona. Ecru Tereps KaXIblii TPOMKOTOBOPUTENH TI00YE-
PEIHO TOIKIIIOYUTE K T€HEPaTopy, TO MOXKHO 3aMETHTh, YTO HOKa3aHWs
rampBaHOMeTpa I' B 00omx cimydasx OyayT OJMHAKOBEL TakuM oOpazom,
3BYKOBBIE BOJIHBI OJJMHAKOBOI 4acTOTHI OyIyT MMETh OWHAKOBbIE aMILTH-
Tyzapl. Eciu Tenepb MOIKIIOUUTD /1BA TPOMKOTOBOPUTENS OZHOBPEMEHHO,
TO MOKAa3aHUsI TalIbBAHOMETpA YBEIMYATCS IIPUMEPHO B [[Ba pa3a MO CPaB-
HCHUIO CO ClIydasMH, Koraa Ka)i([lblﬁ W3 HUX IIOJKJIIOYAJICA B OTACIIBHOCTHU.
OTO TOBOPUT O TOM, YTO BOJIHBI, CKJIAJbIBAsICh, YCUIMBAIOT APYT APYTa,
T.€. aMIUTUTY/a KoJieOaHUH B CyMMapHOi 3ByKOBOW BOJIHE OOJIbIlIE, YeM B
onuol. Ecnu Tereps oMH M3 TPOMKOTOBOPHTENEH MOCTENEHHO TPHOIH-
JKaTh K MUKPO(OHY, TO MOXKHO HAWTH TaKHe €T0o MOJIOKEHHs, KOTa MoKa-
3aHUS TalbBaHOMETpa OYyAyT paBHBI HYIIO (BOJHBI racsiT APYT ApyTa), U
KOT1a OHH OyIyT MaKCHMAaJbHBI (BOJHBI YCHJIMBAIOT APYT Apyra). B mep-
BOM CITy4ae 3TH MOJIOKEHHS OyIyT COOTBETCTBOBATH PACCTOSHHSAM MEXKIY
HepeIBUIaeMbIM I'POMKOTOBOPUTENIEM M MUKPO(OHOM, MPONOPLHOHAIb-
HBIM 17 cM (TIOJTIOBHHE [UTMHBI BOJHBI), BO BTOPOM CIydae 3TO PACCTOSHUE
MIPONOPIIMOHATILHO 34 ¢M (IUTMHE BOJIHBI).

2. Pa3zHOCTb pacCTOSIHUMN, NPONUACHHBIX IBYMSI BOJIHAMU OT UCTOYHHKOB
J10'KOHKPETHOM TOYKH, Ha3bIBAETCSl Pa3HOCTHIO XOJa JIBYX BOJIH.

3. B 3aBrcMMOCTH OT PAa3HOCTH XOZa BOJIH Pe3yIbTUPYONINE KOJICOaH s
100 YCHITUBAIOTCS, JIN00 OCITa0eBAOT.

4. BoyHBI Ha3BIBAIOTCS KOTEPEHTHBIMHU, €CIM OHU MMEIOT OJWHAKOBYIO
4acTOTY M MOCTOSIHHYIO BO BPEMEHHU pa3HOCTh (a3.

5. He Menstommascsa BO BpeMEHH KapTHHA pacIpeesieHHs B IPOCTPAHCT-
BE€ MUHHIMYMOB M MaKCHMYMOB aMIUIUTY/] Pe3yJIbTUPYIOMINX KOJICOaHWH,
Ha3bIBaeTCsl MHTEp(EepeHIMOHHOI KapTHHOW. MHTepdepeHnnonHas kap-
THHA [I0JTy4aeTCsl TONBKO OT KOTEPEHTHBIX HCTOUHUKOB.

6. SIBneHMe CIIOKEHHS B MPOCTPAHCTBE BOJH, IPHU KOTOPOM MOIYdaeTCs
MOCTOSTHHOE BO BPEMEHHU pacIpelelieHHe aMIUTHTY. Pe3YIbTHPYIOIIIX
KOJIeOaHUH, HAa3bIBACTCSI MHTEP(DEPEHIIUCH.
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7. Hago, mpuKpbIB OHO yXO, HAKIIOHATHCS B pa3Hble CTOPOHBL. B 3aBu-
CHUMOCTH OT TOTO, TIOMAJIET yXO B 00JIACTh HHTEP()EPCHIIMOHHOTO MaKCH-
MyMa WM MUHHMYyMa, MBI OyJeM COOTBETCTBCHHO CIIBINIATH YCHJICHUE
WK 0ca0JIeHUue TPOMKOCTH 3BYKa.

8. Jlnst Bcex BHUIOB BOJIH.

§43.
1. JIBIKymmMHuCs 3JEKTPUIECKUMH 3apsiIaMHu.
2. BHyTpeHHUMH 37EKTPUIECKUMH TOKaMH MAarHUTA.

3. MarHuTHBIMU JIMHUSMH Ha3bIBAIOTCS BOO6pa)KaeMI)IC JIMHHUH, BIOJIb
KOTOPBIX PaCIOJIOKUIUCH Obl MAarHUTHBIC CTPCIIKH, IIOMCIICHHBIC B Mar-
HHUTHOC II0JIC.

4. COoOTBETCTBEHHO MPSIMOJIMHEHHO U KPUBOJIMHEIHO.

5. 3a HampaBlieHHE MarHUTHOW JIMHUU B KaKOH-THOO TOYKE MPUHUMAIOT
HaIpaBJIICHHE CEBEPHOTO IOJIF0CA MATHUTHOW CTPENKH, TOMEIIEHHOH B
9Ty TOUKY.

6. Uem cuibHee T0JIE, TEM TI'YyIIE PACIIOJIOKEHBI B HEM MAarHUTHBIC JINMHUU.

7.0 HampaBJICHUU U BEJIMYUHEC MAarHuTHOI'O I10JIs.

§44.

1. MarHuTHbIE JIMHUH TOJIOCOBOTO MarHUTa BBIXOISAT U3 CEBEPHOTO IMO-
JIFOCa BXOJAT B I0KHBIA. BHYTpH MarHuTa OHU HAIpaBJICHBI OT FOKHOTO
MOJIFOCA K CEBEPHOMY. Y MAarHWTHBIX JIMHHWA HET HM Hayayia, HU KOHIA:
OHHM JIMOO 3aMKHYTBI, JHOO HIYT M3 OECKOHEYHOCTH B OCCKOHEUHOCTH.
JIVHAW TIOJIsI TIOJIOCOBOTO MAarHWTa MCKPHUBIICHBL. Y IIOJIFOCOB MAarHHUTA
OHH PACHOJIOKEHBI 00JIEE I'YCTO; YSM BIIAJIA OT HHX.

2. Bokpyr-mMarauTta ¥ mpOBOAHNKA 00pa3yeTcss HEOAHOPOIHOE MATHUT-
HOE TI0JIe, BHYTPH COJICHONA — OXHOPOJHOE.

3. B ogHOpPOIHOM MarHWTHOM IIOJIE 3Ta CHIA B KKJOW TOYKE MOJIS I0-
CTOSIHHA U 10 MOJYJIIO, U 0 HANpaBieHHI0. B HEOTHOPOIHOM MarHuT-
HOM II0JI€ OHA B Pa3HBIX TOYKAaX MOJSI MOXKET ObITh Pa3IMYHON U MO MO-
JIyJII0, U TIO HalpaBJICHUIO.

4. B 0fHOPOAHOM MAarHWTHOM IIOJIE MAarHUTHbIC JIMHUU TapajulelbHbl U
PacIooXeHbl ¢ OJMHAKOBOM ryCTOTOM. B HEOAHOPOAHOM MAarHUTHOM I1OJIE
MAarHATHBIE JIMHAW UCKPHUBJIEHBI U PACIONIOKEHBI C Pa3IMIHOMN I'YCTOTOM.

5. KpectukaMu 1 TOUKaMH.
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§45.

1. Hajo B3Th NPOBOJHKK M MPOMYCTUTh 110 HEMY TOK CHa4aja B OAHOM
HarpaBJIeHUH, a 3aTeM B Jpyrom. [Ipu u3MeHeHHn HalpaBieHHs TOKa Ha
MPOTHBOIIOJIOKHOE PSIIOM PACIIOJIOXKCHHAS ¢ MPOBOJHUKOM MAarHHTHAs
cTpenka moBepHercs Ha 180°. TakuM 00pa3oM, HAIPABICHNE MArHUTHBIX
JIMHUHN CBSI3aHO C HAIIPABJICHUEM TOKA.

2. Ecnin HampaBiieHHe MOCTyNaTeJIbHOTO ABMKEHHs OypaBurKa COBIIaza-
€T C HalpaBICHHEM TOKa B IPOBOJHMKE, TO HANpPABIECHUE BPAILECHUS
py4kH OypaBUHKa COBIIAIaeT C HANpaBICHUEM JIMHUI MAarHUTHOTO IO,
CO3JJaHHOTO 3THM TOKOM.

3. 3Hasg HampaBieHHE TOKA, MOYKHO OIPENCNINTh HANpPaBICHUE JHMHUN
MarHUTHOTO TOJII M HaoOOpOT, 3HAsl HANpPABICHHE MAarHUTHBIX JIMHUH,
MO>KHO OIpEETIUTh HAIIPaBJICHHUE TOKA.

4. Eciim 00XBaTHUTb COJICHOM] JIAZIOHBIO MPAaBOH PYKU W HAIllpaBUTh 4e-
ThIpE€ Majblia 10 HANpaBIEHUIO TOKa B HEM, TO OTCTaBJIeHHBIN Ha 90°
GoutbIIOi Taner] Oy/eT yKas3bIBaTh HANpaBJIeHUE JIMHUHA MarHUTHOTO IO-
JIs1 BHYTpPU COJICHOMJA.

5. 3Has HampaBieHUE TOKA B COJICHOMJE, MOXKHO OIPEIEINTh HalpaBie-
HHE JIMHUM MarHUTHOTO TIOJIST BHYTPU HETO M HA00OPOT, 3HAsl HalpaBie-
HHE MarHUTHBIX JIMHUH BHYTPU COJICHOUAA, MO>KHO ONPEEINTh HAIlPpaB-
JICHUE TOKa.

§46.

1. Bepercst IpOBOIHUK W MOIBEMINBACTCS Ha THOKUX MTPOBOJIaX, KOTOPEIE
yepe3 peocTar MOAKIYEHb! K HCTOUYHUKY TOKa. IIpoBOJHMK NOMEIAIOT
B MAarHUTHOE T0JI€ MOJKOBOOOPAa3HOTO MarHuTa. Ecim 3aMKHYTH IIelb,
TO MPOBOTHMK C TOKOM MPUAET B IABMKeHHE. Ecim jke Maraut yopaTs U
3aMKHYTh 1IeITh; TO'C OPOBOJHUKOM MPOUCXONUTH HUUEro He Oymer. Ta-
KAM 00pa3oM, Ha IPOBOIHUK C'TOKOM, IOMEIIEHHBIM B MAarHUTHOE TMOJIE,
JIEUCTBYET cUiia.

2. MarauTHOE 110J1e O6Hapy)KI/IBaCTCH CBOUM ﬂeﬁCTBHGM Ha MPOBOAHUK C
TOKOM.

3. Hampagnienue 3TO# CHIIBI 3aBHCHUT OT HAIPaBJICHHUS TOKA B MIPOBOTHH-
K€ ¥ HallPaBJICHNSI MAarHUTHBIX JINHUH.

4. JInst IpOBOIHKKA: €CIIH JIeBasi PyKa PACIONOKEHA TaK, YTO €€ YEThIPe
nasblla HAlPaBJICHbI 110 HATIPABJICHUIO TOKA, @ MATHUTHBIC JIMHUHM BXOJST
B JIaJI0Hb TEPIEHJNKYSIPHO K HEM, TO OTCTABJIEHHBIH OOJBIION maery
YKaKeT HallpaBJieHHe JACHCTBYOIIEH Ha POBOIHUK CHIIBI.
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Jns neukymieiics 3aps>keHHOM YacTULIBL: €CIU JIEBast pyKa paciosioKeHa
TaK, 4TO €€ YEThIpEe MaJbla PacIOIO0KEHbl IPOTUB HAIIPABICHUS ABUXKE-
HUS OTPUIATEIhHON YacTHIBI (TI0 HANpPABICHHWIO IBHKEHUS IIOJOXKH-
TeHbHOﬁ), a MAar"HuTHbLIC JIUHHUU BXOIAT B JIAJOHb nepneHnMKynapHo K
HEH, TO OTCTaBJICHHBIA OOJBIION Mayer] yKakeT HalpaBJICHUE IeiCT-
BYIOLIEH HA 3Ty YaCTHULLYy CHJIBL.

5. 3a HarpaBJICHUE TOKa BO BHEIIIHEH YacTh e NpUHUMAKOT HalpaB-
JICHUC NBUIKCHHUA OT MOJIOKHUTCIIBHOTO MOJIF0OCa UCTOYHHUKA TOKAa K OTpH-
HaTCJIbHOMY.

6. Ilo npaBuiy J€BOM PyKM MOXXHO ONpENENUTH HAIpaBICHUE CHIIBI,
HeﬁCTByIOHleﬁ Ha MPOBOJHUK C TOKOM B MarHUTHOM II0JIC WJIM HaAIlpaB-
JIeHUe CHJIbl, NEeHCTBYIOIICH Ha 3apsDKEHHYIO YacTHILY, ABIDKYILYIOCS B
MarHuTHOM nose. Taxoke, TOJIb3ysaCh 3THM IPAaBUIIOM, MOXHO OIIpese-
JIMTb HallpaBJICHUE TOKa B IMPOBOJHHUKC (eCHI/I 3HacM, KaK HallpaBJICHbI
MarHUTHBIE JINHUM M CUJIa, JEHCTBYIOIAs HA IPOBOJHUK), HAIIPaBJICHUE
MarHUTHBIX JIMHUWA (€M 3HaeM, KaK HalpaBiIeH TOK B IPOBOAHHUKE H
cuiia, AeUCTBYIOIIAasl Ha HEro), 3HaK 3apsjia ABWXKYLIeHcs YacTUIlbI (€cIu
3HAeM, KaK HallpaBJICHbl MAarHUTHBIE JIMHUH, CKOPOCTh IBIKEHHS YaCTH-
bl U CUJIa, NSHCTBYOIIAs Ha Hee) U T.J.

7. B ciryyae, xorna HanpaBJIeHHE TOKa B IIPOBOJHUKE JINOO HaIpaBlICHHUE
CKOPOCTH YaCTHLBbI COBIIaa0OT C HAIIPpaBJICHUEM MarHUTHOM JIMHUM WU
napajuleNbHbl €.

§47.

1. MarnutHast HHAYKOUST — 3TO/BEKTOpHas (hu3MUecKas BEJINYMHA, Xa-

PaKTCpU3yrouiass MaroiuTHOE 10Jic. OHa 0003HAYaeTCs CHMBOJIOM (B .

2. Monyne BEKTOpa MarHUTHOW WHAYKIIUH OIPENEINIETCs] KaK OTHOIIe-

HUE MOJYJISl CWJIbI, JEHUCTBYIOIIEH Ha PACIOIOKEHHBINA MEePIeHIUuKYIsp-

HO MarHUTHBIM JIMHUSIM MPOBOJHUK C TOKOM K CHJIE TOKa U €ro JJIMHE:
F

B="—.
1l

3. B cucreme CHU: 1 Ta. (unraercst «Tecnay).

4. JIMHUSIMHU MarHUTHOMH WHAYKOWW Ha3bIBAIOTCA JIMHWUH, KAaCATECJIIbHBIC K
KOTOPbBIM B Ka)KZ[OfI TOYKC 1OJIA COBIIAAAOT C HAIIPpABJICHUEM BEKTOpa
MarHUTHOMU WHOYKIOUHA.
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5. MaruutHoe 1oJsie OJHOPOAHO, €CJIM BO BCEX €ro TOYKAX MarHuUTHas

UHIYKIUS. B noctosiHHa. B MpOTUBHOM ciiydae MarHUTHOE TIOJIE HEOJI-
HOPO/IHO.

6. Cuna, neiicTByromas Ha MATHUTHYIO CTPEJIKY WM JBIDKYIIUHCS 3apsi
B MAarHUTHOM TIoJe, OyneT Tem Ooublie, 4eM OOoJbIle MOIYTh BEKTOpa
MAarHMTHOM UHIyKUMU B JaHHOM TOYKE MOJIS.

§48.

1. MarauTHbIi NOTOK, IPOHU3BIBAIOIIMI MIOCKUN KOHTYP B MATHUTHOM
1oJie, 3aBHCUT OT MOJIYJS BEKTOpPa MarHWTHON WHAYKIWH, TUIOIIAIN
KOHTYpa M OPHEHTALMH KOHTYpa IO OTHOIICHHWIO K HAIPABJICHHUIO Mar-
HUTHBIX JINHUI.

2. VYBenmuuBaeTca B 71 pa3, NOCKOJIBKY MarHUTHBIN MOTOK IMPSIMO TIPO-
MOPIIOHAJICH MOIYJIF0 BEKTOPa MAarHUTHON MHIYKIIH.

3. MarauTHbIi HOTOK MaKCUMAJEH, €CIIM IIIOCKOCTh KOHTYpa MepHeHIu-
KyJISIpHA K HAIPaBJICHUIO MArHUTHBIX JIMHUM U PAaBEH HYIIO, €CJIM ILI0C-
KOCTb KOHTYpa NapaJljieJIbHa MarHUTHBIM JINHUSIM.

4. Jla, mensiercs.

§49.

1. Bce OmBITEI AEMOHCTPUPYIOT SIBIIEHHE AJIEKTPOMArHUTHOM MHITYKIUH,
3aKJIOYaroIeecs: B BOSHUKHOBEHHE TOKA B 3aMKHYTOM IPOBOJHHMKE IpHU
W3MEHEHUH MarHUTHOTO MOTOKA, MPOHM3BIBAIOIIETO OXBAaYEHHYIO IPO-
BOJHUKOM IUIOIIa/b. B nepBoM OmbITe rajibBaHOMETP PErHCTPUPYET HO-
SIBJICHHE TOKa B 3aMKHYTOM Ha HEro KaTyllKe IPHU BCTaBJICHUHM B Hee
MarHuTa. Bo BTOpOM OINBITE KaTyllKa, BKIIOYEHHAs B ILIENb UCTOYHUKA
TOKa, BCTAaBISIETCS' BO BTOPYIO KaTyIIKy, 3aMKHYTYOHa rajJlbBaHOMETP.
ITpu 3aMblkaHNM U pa3sMBIKaHNH LETIN FAIbBAHOMETP CHOBA PETUCTPHUPY-
€T TOK.

2. Ilpu n3MEHEHUN MarHUTHOTO TIOTOKA Yepe3 KaTyIIKY.

3. SIBnenue BHCKTpOMaFHHTHOﬁ HWHAYKOHUHU 3aKJIII09a€TCI B BOSHUKHOBE-
HUU BJICKTPUYECKOI'0 TOKa B 3aMKHYTOM IMPOBOJHHUKEC MPHU U3MCHCHUHN
MArdiuMTHOr0 II0TOKa, MNPOHU3BIBAIOMICTO OXBAYCHHYIO ITPOBOIHUKOM
miomanib.

4. SIBneHue >NEKTPOMArHUTHOW MHIYKIMU HCIIOJB3YETCS B JJIEKTpPOre-
HepaTopax, MNOJYyYUBIINX HIMPOKOE PACIPOCTPAHEHHE.
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§50.

1. DnexTpryecKuid TOK, IEPUOANIECCKA MEHSIOLIUICS BO BPEMEHH 110 MO-
IyJIO ¥ TI0 HAIpaBJIEHHIO, HA3BIBACTCS TIEPEMEHHBIM TOKOM. [lepemeHHBIi
TOK MOKHO TIOJTy4uTb, €CJIM B KaTyIIIKe, 3aMKHYTOW Ha rajJbBaHOMETP, Ie-
PHOANYECKU IBUTATh MarHUT BBEpX U BHU3. [Ipu 3TOM cTpenka rajibBaHo-
MeTpa OyJeT MepUOANIECKH OTKIOHSTHCS OT HYJIEBOTO 3HAUEHHUS TO B OJIHY
CTOPOHY, TO B IPYTyI0. ITO OYAET CBUICTEIHLCTBOBATH O TOM, YTO U MOJIYJIb
CWJIbl UHIYKLIMOHHOIO TOKa, U €r0 HallpaBieHUE NEPUOANYECKH MEHSIOTCS
BO BPEMEHH, T.€. B KaTyIIKe 00pa3yeTcsi IepeMEHHBIH TOK.

2. B amekTpoceTsix.
3. Ha sBiieHue 31€KTPOMarHUTHON MHAYKLUU.

4. T'eHepaTop COCTOHT W3 CTaTOpa — HEMOJIBIDKHON YaCTH, BBHITIOIHSIIO-
miel (YHKIMIO 3aMKHYTOTO KOHTYpa, POTOpa — BpAIIAIONIEHCs YacTH,
BBINOJIHSTIOMIMI (DyHKIMIO MarHuTa (B MPOMBIIIIEHHBIX TEHEPATOpax Hc-
HOJIB3YIOTCS OOBIYHO 3JIEKTPOMArHuTH). [IpuHIMN nelicTBus reHepaTopa
OCHOBAH Ha SIBJICHUW DJIEKTPOMArHUTHON MHAyKiumu. [lpu BpameHun po-
TOpa BHENIHEH CWJION MEHSeTCSl MarHWTHBIA TOTOK, MPOHU3BIBAIOIIUN
CTaTop, B pe3yJIbTATE YETO B HEM MHIYLUPYETCS EPEMEHHBIN TOK.

5. Ha TemoBOW 3JEKTPOCTAaHIMM POTOP T'EHEPAaTOpa HPUBOIMUTCS BO
BpallleHHe NapoBOH TYpOMHOM; Ha THUAPOAIEKTPOCTAHIUU — BOJSHON
TypOHHOM.

6. Tak Kak CKOPOCTH BpAIIEHHS BOISHBIX TYPOMH OTHOCHTEIHHO HEBBI-
COKa, TO ISl CO3/IaHMs TOKa CTaHAAPTHOM YacTOTHI MPHUMEHSIOT MHOTO-
MOJTIOCHBIE POTOPHIL.

7.50 I'n.

§51.

1. Arrmmiickum yueHsM [ KI MakcBemmom (1831-1879) B 1865 1. OTa
TEOpHUsi BKPATIIE CBOAUTCS K TOMY, YTO MEHSIOIICECS BO BPEMEHH JJICK-
TPUYECKOE MOJIEe OPOXKAAET MEPEMEHHOE MarHUTHOE T10Jie, U, HA000POT,
MEHSIIOIIeeCss BO BPEMEHHM MAarHUTHOE II0JIe MOPOXKIAET IMEePEeMEHHOE
INEKTPUUECKOE TOJIE.

2. VICTOYHHUKOM 3JIEKTPOMArHUTHOTO TIOJIS CIIY>KAT 3aps/Ibl, TBUKYITHUECS
C YCKOPEHHUEM.

3. CuitoBbIe TMHUT BUXPEBOI'O JJICKTPHUUCCKOT'O ITOJIA 3aMKHYThI, a CUJI0-
BbIC JIMHUU JJICKTPOCTATUYICCKOT'O MMOJISI HAYUHAKOTCS HA MOJIOKUTCIIbHBIX
3apsjiax v 3aKaH4YUBAIOTCA Ha OTPULIATCIIbHBIX.

23



§52.

1. DnexTpoMarHuTHas BOJHA HPEACTABISIET COO0H CHCTEMY MOPOXKIA0-
KX JAPYT Ipyra U pacupoCTPAHSIOUIMXCS B MPOCTPAHCTBE HMEPEMEHHBIX
3JIEKTPUUECKOTO ¥ MarHUTHOTO MOJEH, MePNeHAUKYIAPHBIX APYT APYTY.
SHGKTpOMaFHMTH]ﬂe BOJIHBI ABJIAAIOTCSA MNOINCPCYHBIMH, TaK KaK ILJIOC-

KOCTb, B KOTOPOU JIe)KaT KOJICOJIOIINECs] BEKTOPHI BukE, HepreHn-
KyJISipHa HalpaBJICHUIO PaclpOCTPAHEHUS! BOJIHBI. VICTOUHHMKOM 3Iek-
TPOMArHUTHBIX BOJIH SIBJISIIOTCS YCKOPEHHO JBIDKYIINECS JJIEKTPUUECKHE
3apsabl. CKOPOCTh PaclpOCTPAHEHUS JISKTPOMAarHUTHBIX BOJH B BaKyy-
Me paBHa cKopocTu cBera, T.e. 300000 xm/c.

2. BexTop HaNpsDKEHHOCTH AJIEKTPUYECKOTO Mo £ W BEKTOP MarHHUT-

HOM MHIAYKUUHU B .

3.h=cT=clv.

4. JIns aToro HeoOX0AUMO, 4TOOBI YacTOTa V KOJeOaHUH BEKTOPOB B

E 0buia 10cTaToO4HO OOJIBIION.

5. DnekTpoMarHuTHBIE BOJIHBI BIIEPBBIE yAanoch oOHapyXuTh [ eHpuxy
I'epy B 1888 1.

6. Bunmmerii ceeT, yneTpaduoieT, pagHoBOTHEL.

7. PanuocBs3b, paauoaoKanus, paauoacTpOHOMHUS, PEHTIEH U Jp.

§53.

1. Ha cuer cBera CYHIECTBOBAJIN ABE€ OCHOBHBLIX TCOPHUU: KOPITYCKYJISP-
Hasi U _BOJHOBas. B ocHoBe HepBOﬁ JISKAJIO YTBEPKIACHHUE O TOM, 4YTO
CBCT — 3TO IIOTOK 4YaCTHII, B OCHOBC BTOpOﬁ YTBEPXKACHUE O TOM, YTO
CBET — 5TO BOJIHA.

2. B 18021. anrnmiickuit yaensrid Tomac FOHT mokasam, 4To CBEeTYy TpH-
Cyllle CBOWCTBO MHTep(depeHInu. DTO J0Ka3bIBAJIO TO, YTO CBET 00Iaa-
€T BOJTHOBBIMH CBOHCTBaMH.

3. Ha npoBo104HOE KONBLO C PYUKOH, 3aTSIHYTOE MBUIBHOW IUICHKOW, B
3aTEMHEHHOM KOMHATe HAIPaBJLUICA CBET, HAaIpUMEp, KEITOro I[BETa.
[Tpu sToM Ha miIeHKe 00Pa3OBHIBAIMCH YEPEYIOIIUECs KEIThle U TeM-
HBIE TIOJIOCHI.

4. CBCT, nagas Ha IJICHKY, YaCTUYHO OTPAXaACTCA OT nepeﬂHeﬁ MOBEpPX-
HOCTHU B TOYKEC A, a YaCTUYHO INPOXOAUT BHYTPDb IJICHKH U OTPAKACTCA OT
Sa,I[Heﬁ IMOBEPXHOCTHU B TOYKE B, ITOCJIE YETO BBIXOAUT M3 INICHKU B TOYKE
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C. Bounnsl, Beixogsmiue u3 Touek 4 u C, SBISIOTCS KOT€PEHTHBIMU, T.K.
OHHU 00pa3yloTCsl OT OJTHOTO M TOTO K€ MCTOYHMKA. Pa3HOCTH X01a JIMH
BOJIH 3aBUCHT OT TOJIHMHBI INICHKH, KOTOpasi B pa3HbIX TOYKaX pa3ind-
Ha. Ecnu TonmMHA MJIEHKH OKaXKeTCsl TaKOW, YTO BOJHBI OyIyT BBIXO-
IuTh 13 Touek 4 u C, IMest OAnHaKoBBIC (ha3bl, TO 3TH BOJHBI IPH CIIO-
JKEHUH yCWIIAT JpYT Apyra. B pesynbrare BOZHMKHET MakCHMyM HHTEp-
(hepeHIMOHHOI KapTHHBI — XKedTas rojoca. Ecim ToNIIMHA IIEHKH
OKa)KeTCsI TAKOW, YTO BOJHBI OyAyT BBHIXOAUTH U3 To4eK A u C B mpoTH-
BOIIOJIOXKHBIX (Da3ax, TO 3TH BOJHBI IPH CIOXKEHHU OyoyT racuTh APYT
apyra. B pe3ynbrate BOZHHKHET MUHMMYM HHTeP()EPEHLIMOHHON KapTH-
HbI — TE€MHasA I10JI0Ca.

5. DTOT OMEBIT JOKA3bIBAET TO, YTO CBET 00JIa1aeT BOJIHOBLIMH CBOKMCTBA-
MH.

6. HacToTnr (I/IJ'II/I HJ’II/IHLI) CBETOBBIX BOJIH PA3HBIX IIBETOB PA3JIMYHEI.

§54.
1. B Buze ynpyrux BOJH, TOJOOHO 3BYKOBBIM.
2. TeM, 4TO CBET PaCIPOCTPAHSAETCS U B BAKyyMe.

3. MakcBesmt IpeAroIoKuI, YTO CBET — 3TO YaCTHBIN CIydal 3JIeKTpo-
MarHATHBIX BOJH. OCHOBaHHEM JJIL 3TOr0 MOCIYXKUJIO TO, UYTO CBETOBLIC
1 DJICKTPOMAruMTHBIC BOJIHBI SABJIAIOTCA MONECPCUHBIMU U 06J'la£lalOT oau-
HaKOBOM CKOPOCTBIO paclpOCTpaHEeHUSI.

4. qaCTI/IHa QJICKTPOMATrHUTHOI'O U3JTYYCHHA HA3bIBACTCA (I)OTOHOM.

§55.

1. OtkpeiTie bekkepeiist cocTOSI0 B/ TOM, MTO-HEKOTOPBIE BEIECTBA, Ca-
MOIIPOM3BOJILHO M3ITyYaroT HEeBUIMMBIC JTydd, Ha3BaHHBIC BIIOCICICTBUU
PaaroaKTHBHBIM H3Ty4ECHHEM.

2. PaqnoakTUBHOCTEIO.

3. B 1899 r. Dpuect Peszepdopa OmbITHBIM IyTeM OOHApPYXHJ, YTO pa-
JIMOaKTUBHOE M3Jy4Y€HHE Pausi HEOJHOPOIHO M UMEET CIIOKHBIH COCTAB.
B TosicTOCTEHHBIN CBUHIIOBBIN COCYH OH TMOMEMIaNl KPYNHUHKY DPajus.
[Ty4ok pagroakTHBHOTO HM3IIyYEHUs pajusi IPOXOAWI CKBO3b Y3KOE OT-
BepcTHE M Tonajan Ha doromracTuHKy. [locne nposiBieHus dororia-
CTUHKH Ha Hell OOHApYXKUIIOCh OJTHO ITATHO. 3aTEM OIBIT BHAOH3MEHSUIH.
Tenepp my4ok H3Iy4eHUs MPOXOIMI 4Yepe3 00JIacTh MATHHTHOTO MOJIS,
HpeKIe YeM MonacTh Ha (POTOINTACTUHKY. B pesynbpraTe MarHuTHOE 10JIe
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Pa3fersyo 3TOT IMy4OK Ha TPH, U Ha (OTOIIACTUHKE IIOCIIE IPOSBICHUS
00HapYKUBAJIOCH TPH IISITHA — OJIHO 10 LIEHTPY, J1Ba COOKY OT HEro. ITo
TOBOPUT O TOM, YTO MYYOK U3ILy4EHUs COCTABJISIM MOJ0XKUTEIBHO 3aps-
JKCHHbIE (0L-4aCTHILIbI), OTPULATENLHO 3apsDKEHHbIE ([3-4acTHLbl) U Heil-
TpaJIbHbIE (Y-4aCTHUIIbI) YACTHUIIBL.

4. o-4acTula NMPEJCTaBIsIeT COOOH MONHOCTbIO MOHW3UPOBAHHBIH aTOM
renust C 3apsioM, PaBHBIM MOJYNIO YIBOSHHOIO 3apsja 3JeKTpoHa, [3-
YacTUIA — BJIEKTPOH, Y-4aCTUIa — OJMH M3 JUAIa30HOB JIEKTpOMar-
HUTHOT'O U3TYUCHUA.

5. O cnoxHOM CTPOEHHUH aTOMa.

§56.

1. CormacHo Mojenu, MpeAIoXkeHHOW TOMCOHOM, aTOM MpPEeICTaBIsUI
map, Mo BceMy 00beMy KOTOPOTrO PaBHOMEPHO PACIpPEAENIEH IIOJIOKHU-
TEJIBHBINA 3apsil. BHYTpH 3TOro HaxXosTCs 3JIEKTPOHBI, KaXK/IbI U3 KOTO-
PBIX KOJIEOIETCS OKOJIO CBOETO ITOJI0KEHHS PABHOBECHSI.

2. B cBuH1O0BBI cocyn C noMernancsa paiuoaKTUBHBIN eMeHT P, nzmy-
yaroumi a-dyactunpl. M3 3Toro cocyna o-4acTHIBI BBUIETAIM CO CKOPO-
cTpio 15000 kM/c W mocIie monanaiyd Ha SKpaH 3, TIe OHU PErHCTPHPO-
BaJMCh. JKpaH ObLIT MOKPHIT CHICIHATBHBIM BEIIECTBOM, OJarogaps yemy
B MECTax IOMaJiaHus Ha HErO O-4aCTHIl BO3HUKAIM BCIBIILIKH, KOTOpPbIE
PETUCTPUPOBAIUCH IIPU TTOMOIIN MUKpockomna M. Takoii criocod peruct-
panuy Ha3bIBACTCSl METOIOM CUMHTWIIINMI (Bcmbimek). [locie Best aTa
YCTaHOBKA IIOMEIIaach B COCYI, U3 KOTOPOro OBbLI OTKadaH BO3IYX, H
poBoOAWIICS ONBIT. EcyM Ha MyTH o-4acTHIl HET HUKAKUX Hperpai, To
OHU HOIAJaJIN Ha 9KPaH y3KHM, CIErka paciIupsromumMces myykom. Ilpu
9TOM-Ha _3KpaHe HaOMofaeTcss HeOOJNBIIOE CBETOBOE ISITHO. Ecim ke
TeTepb OCTABUTh HA MyTU O-9aCTHL[ TOHKYIO (onery @, To mpu B3au-
MOJICHCTBHY € BEIMIECTBOM OHN OyIyT pacceuBaThCs 110 BCEM HarpaBie-
HUSIM Ha pasHble yribl. OCHOBHAS 4acTh O-4acCTHUI] POILIA CKBO3b (OIb-
Iy, MaJlo U3MEHUB CBOETO IepBOHAaYalIbHOTO HampasieHus. Ho HeOoub-
mrasg 4acTh O-4acTHI] paccesiach Ha yriiel mopsiaka 90°, a HEKOTOpBIe
Jlaxke Ha yrisl nopsaka 180°.

3. Pesepdopn mpuimien K BBIBOAY, YTO CTOJIb CHJIBHOE OTKIOHEHHE Ol-
YacTHIl BO3MOXHO TOJBKO TOTJa, KOrJa BHYTPH aTOMa MMEETCSl OYeHb
CHIIBHOE 3JIeKTpHUYecKoe nose. Takoe cuiibHOE T10JIe TOJIBKO MOTJIO OBITh
CO3[]aHO 3apsAJ0M, CKOHLIEHTPUPOBAHHBIM B OYEHb MaJloM OOBEME II0
CpaBHEHHIO ¢ oO0beMoM aroma. Mcxoms m3 Bcero storo, Pesepdopn
NPeATOKWII TUIAaHEeTapHYI0 MoJenb aToma. COriacHO 3TOH MOJENH, B
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LEHTPE aTOMa HAXOAMUTCS TIONOKUTENBHO 3apsKEHHOE AP0, KOTOPOe U
OBUIO MPHUYMHOM CHJIBHOTO OTKJIOHEHHS O.-4acTHULl. Bokpyr snmpa nBu-
JKYTCsl BIEKTPOHBI, MAacca KOTOPbIX MHOT'O MEHBIIIE MAaCChl Spa.

4. CoritacHO SIepHON MOJIENH, B LIEHTPE aTOMa HaXOIUTCS MOJIOKHUTEITh-
HO 3apsDKeHHOE sApo. BOKpYT simpa ABIKYTCS IEKTPOHBI, Macca KOTO-
PBIX MHOT'O MEHBIIIE MaCCHI siIpa.

5. Ecnm o-9acturia mpoJieTaeT 04eHb OJIM3KO K SAPY, TO OHA CHIIBHO OT-
KJIOHSIETCSI OT TEPBOHAYAJILHOTO HAMpPAaBICHUS IBUXEHHS KYJIOHOBCKOM
cuioi. T.x. pa3Mepsl sjipa OYEHb Majbl 10 CPaBHEHHUIO C pa3Mepamu
aToMa, TO OCHOBHAs 4acTh O.-4aCTHUI[ IPOJIETAET AOCTATOYHO JAJIEKO OT
s,Ipa U HE UCTIBITHIBAET CUIILHOTO OTKJIIOHEHHUSI.

§57.

1. Paawmii npeBpaiaeTcs B pajoH.
2. [IpoucxoauT npeBpalieHne 0JHOr0 XUMUIECKOTO IIEMEHTa B APYTOH.

3. Snpo.

4. zﬁng - Z%Rn#z‘He, rue ‘%He — o-uacTuia; “geRd — spo pa-
sl Zgan — ApO pagoHa.

5. BepxHee uncio — MaccoBOE YKCIIO; HUKHEE — 3apsiIOBOE YUCIIO.

6. MaccoBoe 4uCIIO sapa aToMa JaHHOTO XMMUYECKOTO JIEMEHTa PaBHO
C TOYHOCTBIO /10 LIENBIX YHUCITy aTOMHBIX €IMHHIl MACChl, COAEPIKAIIUXCS
B Macce 3TOro sjpa. 3apsiioBOe YUCIIO siApa aToMa JaHHOTO XMMUYECKO-
TO 3JIEMEHTa PaBHO 3apsAay S7Apa, BBIPAXKEHHOMY B 3JIEMEHTapHBIX JJIEK-
TPUUYECKUX 3apsax.

Lo 2§g Rd - 2ééRn#z‘He. W3 jpannon peakuyu BUHO, YTO BBIIOIHAIOTCSA

3aKOHBI COXPAHEHHMsS] MacCOBOrO 4Kcia U 3apsija. JlelCTBUTENbHO, Mac-
coBoe umcio (226) u 3apan (88) pacmamarormierocst sigpa aToma pagus
PaBHBI COOTBETCTBEHHO CyMME MAacCOBEIX umcen (222 + 4 = 226) u cym-
Me 3apsanoB (86 + 2 = 88) obOpazoBaBmIUXCS B pe3yibTaTe pacraga aTo-
MOB pPaJIOHa U Teusl.

8. SInpa aTOMOB MMeET CIIOXKHOE CTPOCHHE.

9. PainoakTHBHOCTBIO HAa3bIBAIOT CIIOCOOHOCTD SI/IEP aTOMOB HEKOTOPBIX
XUMHMYECKHX 3JIEMEHTOB CaMOIPOM3BOJIBHO IpeBpaliaThcs B Jpyrue
SJIpa C UCITyCKaHUEM YacTull.
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§58.

1. Cuerunk ['eiirepa COCTOUT U3 TepMETHYHOHN CTEKIITHHON TpyOKH, 3a-
TIOJTHEHHOW pa3peKeHHBIM Ta30M, HalpHUMep, aproHOM. B Hee BHasHBI
3JIEKTPOAB! (KaToa M aHOJ), MOJKIIOUEHHbBIE Yepe3 COMPOTUBIICHHE R K
HMCTOYHUKY BBICOKOTO HampsbkeHus. Ilpunuun cuetumka I'eiirepa cie-
nyrouruit. [Ipu mponete BHYTpH TPYOKH KakoW-HUOYIb OBICTPOH YacTH-
IIbl, CIIOCOOHON MOHW3UPOBATh aTOMBI T'aza, 00pa3yeTcss HEKOTOPOe YKC-
JI0 3JIEKTPOH-UOHHBIX Map. DJIEKTPOHBI HAUMHAIOT JBUraThcsd K aHOAY, a
TIOJIOXKHUTEIbHBIE MOHBI — K KaToxy. Eciy HampsnKeHHOCTH TIOJISL T0CTa-
TOYHO BEJIMKA, TO BJIEKTPOH, YCKOPSISICh, MOXKET NMPUOOPECTH IHEPTHIO,
JIOCTaTOYHYIO JIJIsl HOHM3al[MKM aTOMOB ra3a. BHOBb 0Opa3oBaBiuue 3Jek-
TPOHBI YCKOPSIFOTCS TIOJIEM W B CBOIO OY€peb MPOM3BOIAT HOHH3AILMIO,
JlaBas HadaJa HOBBIM 3JICKTPOHAM W MOHaM. B TpyOke oOpasyercs Tak
Ha3bIBacMasl JJIEKTPOHHO-HOHHAs JIaBUHA. B pesynbrarte 3Toro B TpyOKe
BO3HHUKAET Pa3psil, U B IENIN CYCTUNKA MPOUCXOIUT KPAaTKOBPEMEHHOE U
pe3Koe BO3pacTaHHe CHIIBI TOKA, KOTOPOE PETUCTPUPYETCS CIICIIHATEHBIM
ycTpoucTBOM. Pa3spsan mimrcs nmpuMEpHO MHMKPOCEKYHAY U 3aTeM IIpe-
KpaImaercs, T.K. OCHOBHAS YacTh HANPSDKEHUS IMafaeT Ha COMPOTHUBICHUT
R, m B pe3ynbTaTe 3TOrO HANpsDKEHHE MEXIY KaTOJOM M aHOJOM PE3KO
YMEHBIIAeTCsl.

2. JIns perucTparyy JIeKTPOHOB U Y-KBaHTOB.

3. Kamepa Bumbcona cocroutr u3 muwinmHapa CC co CTEKISHHOM
KpbIIKOH LL. BHyTpH HUIMHIpa MOXKET MEepeMelaThCsl MOPIIEeHb P.
Ha JHC KaMCPbI JICKUT Y€pHad NMpolruTaHHasd CMEChbIO BOJbI CO CIIUP-
TOM TKaHb FF, OGmaromaps KOTOpOil B KaMepe BO3IyX HachimeH. B
KaMmepe. OTCYTCTBYIOT sapa KoHAeHcamuu. [IpuHIun neicTBus kame-
pbl Bruibcona cnenyromuii. B pe3ynpraTe pe3koro IBHKEHHS HOPIIHS
BHU3. TeMIIEpaTypa B HEW MafaeT, U mapbl BHYTPH CTAHOBATCS HEpe-
CBHIIIEHHBIMU, T.€. OHH TEIEPh MOTYT JIEFKO KOHACHCHPOBATHCS HA
AIpax KOHJAEHCAIMH, HalpuMep Ha HoHaxX. Uepe3 TOHKOE OKOIIKO
KaMephbl BIYCKAeTCA MYyYOK HMCCIENyEeMBIX YacTHI, KOTOPHIH, MpoJie-
Tasg 4Yepe3 ras, CO3/aeT Ha CBOEM IIyTH HOHBI (siIpa KOHICHCAIUH).
[Tapbl KOHJEHCUPYIOTCS Ha HOHAX, U B UTOTE BJIOJIb TPACKTOPUU JIBU-
JKEHHUS YaCTHUIbI 00pa3yeTcsi BUAUMBINA Cea U3 Karesek mapa (Tpek).
Takum 00pa3oM, ¢ MOMOIIBIO KaMepbl BuiibCcoHa MBI MOXEM Y3HATH
TPACKTOPHIO JABMIKEHUS YaCTHUIIBI.

4. Ecnu xamepy BunbcoHa moMecTuTh B MAarHUTHOE TI0JIE, TO, OTIPEIEITUB
TPACKTOPUIO JBM)KEHUS YACTHUILIbI, Mbl MOXEM OINPEAENIUTh 3HAaK 3apsna
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JacTullbl (10 HANPABJICHUIO M3ruba), ee Maccy, PHEepruto, 3apss (o pa-
JUYCy KPUBU3HBI TPACKTOPUH).

5. Ily3bippKoBast Kamepa 00sagaeT OOJIBIINM OBICTPOICHCTBHEM B OTIIH-
yre oT Kamepbl Busbcona. [1y3pIpbKkoBast kKamepa OTIHYACTCSI OT KaMEePbl
Bunbcona Tem, 4TO B HEHl BMECTO IMEPECHIMICHHOTO Tapa MPUMEHSICTCS
neperpeTast BbIlIe TOUKH KHIIEHUS )KUIKOCTb.

§59.

1. OneIT 3aKiIIOYaeTCs B HCCICAOBAHHU B3aMMOJICHCTBHUSA O-UaCTHI[ C
SIpaMu aTOMOB a30Ta. JleTsmias ¢ OOJBIION CKOPOCTHIO O-4aCTHUIIA TIPU
MOTAJIAHMH B SIPO aToMa a30Ta BHIOMBAJIA U3 HETO SIIPO aTOMa BOJIOPO-
Jia, kKotopoe Pesepdhopa HazBam MpOTOHOM.

2. O ToMm, 9TO B pe3yabTaTe B3aUMOJCHCTBUS O-9aCTHI] C SIAPAMH aTOMOB
a30Ta 00pa30BAIKCH SIpa KHCIOPOAa U BOAOPO/IA.

3. Snpo aroma Bogopoaa %H HMHAYe HA3BIBACTCS IPOTOHOM M 0003HAYA-
€TCs CHMBOJIOM 11 p WIH p.

4. IIpennonoxeHue 0 TOM, YTO TPOTOHBI BXOJAT B COCTaB AApa JIFOOOTO
aToMma.

§60.

1. H,upa aTOMOB HMCIOT 60J'II>HIyIO Maccy, 4eM CyMa Macc COCTaB-
JAIOMUX UX IPOTOHOB. D10 OBLIO YCTAaHOBJICHO OIBITHBIM NYTEM U
Ja€T moJjiaraTb, 4YTO IMMOMHUMO ITPOTOHOB B COCTAB AApa BXOAAT KaKHC-
TO Apyrue 4acTUlbI.

2. D10 mpennoioKeHue -ObIIO0 ~BbICKa3aHO OpHecToM PesepdopaoM B
1920 r.

3. JIxeitmc Yensuk B 1932 T.

4. YV HEUTPOHOB OTCYTCTBYET 3apsll, MOCKOJbKY OH HE OTKJIOHSETCS
3JIEKTPUUYECKUM M MarHUTHBIM I0JeM. Maccy onpenesnuinm u3 KoJudecT-
BEHHBIX XapaKTEPUCTHK B3aUMOJAEWUCTBUS HEUTPOHA C IPYTMMH YacTH-
LaMH.

5. Heiitpon o603Ha4aeTcsi CHMBOJIOM (}n WJIW 1; €r0 Macca MOoYTH paBHa

(HeMHoro 00JIBIIIE) Macce MPOTOHA.
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§o1.
1. HyxmnoHsL

2. MaccoBbIM YHCIIOM Ha3bIBACTCS YMCIIO HYKIOHOB B siApe aroma. Mac-
COBOE YHMCII0 0003HaUaeTCsi OYKBOM A.

3. MaccoBoe 4UCIIO PaBHO C TOYHOCTBIO JI0 LEJIbIX YHCITy aTOMHBIX €IU-
HUIl MacChl, COIEPKAILNXCS B MACCE aTOMa.

4. Yucio npoToHOB B aToMe 0003Havyaercsi OyKBOW Z W Ha3bIBaeTCs 3a-
PAIOBBIM YUCIIOM.

5. Ilepen cuMBOJIOM CHH3Y.

6. 3apsiIoBOE YHMCIIO PaBHO 3apsity SAApa, BBIPAXKEHHOMY B JJIEMEHTAPHBIX
JEKTPUYECKHX 3apAfax. 3apsAAoBO€ YHCIO aTOMa PaBHO €ro MOPSIKO-
BOMY HOMepy B Tabnuie MeHzemneena.

7. ;x , 31€Cb X — CHMMBOJI XMMHUY€ECKOI'0 DJIEMEHTA.
8. Huciio HEeHTPOHOB B s1pe 0003HAYAIOT OYKBO#t V.

9.4=7Z+N.

§62.

1. M30TOmBI — 3J€MEHTHI C OJMHAKOBBIMHU 3apsiiaMH siep, HO pa3iind-
HBIMH MacCaMH.

2. SInpa M30TONOB OAHOTO 3IEMEHTAa UMEIOT OAMHAKOBEI 3aps.

3. PasHble H30TONBI OJHOTO 3JEMEHTa COIAEPKAT Pa3HOE KOIMYECTBO
HEHTPOHOB.

4..Y B0I0OpOJA €CTh TPU H30TOMA: MPOTHIA (}H )y menTepwii (ZIH), TpH-
Twit (TH).

5. HOTOMy, 4YTO MacCa aTOMOB BbIYHCIIACTCA KaK CpCeIHEC 3HAYCHUE MaCC
BCCX €0 U30TOIIOB.

§63.
1. Macca atoma ymeHbIlaeTcst Ha 4, a 3apsj ero siapa — Ha 2.
2. Hanpumep: “35Rd — *2Rn+5He.
3. Snpo pagoHa cOEpKUT Ha 2 TIPOTOHA MEHBIIIE, YeM SIPO PaIIHsL.
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4. Tlpu a-pacmane o6pa3yeTcss HOBBIM XUMHUYECKHUI AJIEMEHT, HOPSI-
KOBBI HOMEpP KOTOpPOro B Tabiuie MeHeaeeBa MEHbBIIE HCXOTHOTO
Ha 2.

5. Ilpu PB-pacnage U3IydaeTcst MIEKTPOH M aHTUHEHTpuHO. OIMH HEW-
TPOH B s[pe NpU TaKOM pachaje NPEeBpallaeTcs B MPOTOH, dJAEKTPOH U
AQHTUHEUTPUHO.

6. [Ipu B-pacmame oOpa3yeTcss HOBBIH XUMHUYCCKUN JIEMEHT, MOPSI-
KOBBI HOMEpP KOTOpOro B Tabnuiie MeHpaeneeBa GOJbIIE HCXOIHOTO
Ha 1.

7. Hert, moTOMY 4TO MaccoBO€ YHCIIO PAaBHO YHCITy HYKJIOHOB, & 3TO YHC-
JI0 IpH B-pacmiazie He MEHSETCs.

8. Jlns a-pacmana: 5 X — 2 5Y+3He.

Just B-pacmiaa: 5 X — , AV + et dv.
9. o 1 B-pacmaj] 4acTO COMPOBOKIACTCS Y-U3TYYCHHEM.

§64.

1. Bo3Hukan Bonmpoc 0 ToM, IOYeMy si/Ipa He pacragaroTcs Ha OTACIIbHBIC
HYKJIOHBI IIOJ] JEMCTBUEM JIEKTPOCTATUYECKUX CHJI OTTAJIKUBAHUS MEX-
Jly TIOJIOKUTETBHO 3apsDKEHHBIMU HyKiIoHaMHU. Mcxons u3 3Toro, yueHsle
MPUIUIN K 3aKIII0YEHUIO, YTO MEXAY HYKJIOHAMH sJIpa AEHCTBYIOT CHIIBI
HPUTSDKSHUS IPYTOH TPUPOJIBL.

2. Cuibl IPUTSDKEHUS MEXKAY HYKIOHAMH B SIIPE HA3BIBAOTCS SICPHBI-
MH. X 0COOEHHOCTH COCTOMT B TOM, YTO HX JAEHCTBUE 3HAYUTEIIHHO
HOPOSIBIISICTCS. HA PACCTOSHUSAX, CPABHUMBIX C pa3Mepamiu siapa (mopsaka
10" M). YiKe Ha PACCTOSHHH IOPSIKA 107 ux_nejicTBHE HMYTOXKHO Ma-
110.

§65.

1. DHeprueil cBA3U AApa HA3BIBACTCS MUHUMAaJbHAasg JHEPIUs, KOTO-
py0 HEOoOXOAMMO 3aTpaTHTh Ha pacIICIUIEHHE slpa Ha OTHAEIbHbBIC
HYKJIOHBI.

2. Am = (Zm, + Nm,) — M,, rne Am — nedext macc, Z u N — 4ucno
NPOTOHOB U HEHTPOHOB B AJIp€ COOTBETCTBEHHO, M, U 11, — MAacChl HO-
KOsI HEUTPOHA U IPOTOHA COOTBETCTBEHHO, M, — Macca aapa.

3. AEy = Amc?, rne AE, — sueprus cBs3u sapa, Am — nedext macc, ¢
— CKOPOCTb CBETa B BaKyyMe.
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§66.

1. lenernue simep ypaHa mpu O60MOapAUpOBKE MX HEUTpOHAMH OBLIO OT-
KpbITO B 1939 1. OTT0 'aHoM u @purem LlTpaccmarom.

2. IIpu mOTJIOIEHNH SIIPOM HEHTpOHa OHO AedopMHpYeTcsl U IpHodpe-
TaeT BHITAHYTYIO (hopmy. T.K. siiepHBIE CHIIBI — KOPOTKOJEHCTBYIOIIHE,
TO Ha HYKJIOHBI B BBITSIHYTOM SJIpe UX JEHCTBUE OCIa0eBacT, U HyKJIOHBI
pasneTaroTcs Mo JeHCTBHEM JIEKTPOCTATHYECKUX cril. Takum oOpazom,
JIeTICHNE SIIpa MOKET HAa4aThCs TOJIBKO TOTA, KOT/Ia OHO JIe(OpMHUpYeT-
Cs1 O] ISMCTBUEM IOTIOMIEHHOTO (POTOHA.

3. B pesynbrate meneHus sapa oOpa3yloTcsl JBa OCKOJIKa (paHHeE co-
CTaBJISIOLINE SIPO) U 2-3 HEWTpOHA.

4. YacTh BHyTpEHHEH 3HEPTUH A1pa IpU €ro JeJCHUH NEepeXOauT B KH-
HETUYECKYIO SHEPTHI0 00Pa30BaBILUXCS OCKOJIKOB U HEHTPOHOB.

5. Kunernueckast 3HEprusi OCKOJIKOB IPH X TOPMOKEHUH TPeodpasyer-
Cs1 BO BHYTPEHHIOIO SHEPTHIO OKPYXKAIOIIEH Cpebl.

6. Peakuus meneHue sifep ypaHa WIET C BbIACICHHEM DHEPIHU B OKPY-
HKAIOIIYIO CPEAY.

§67.

1. PaCCMOTpI/IM MEXaHU3M MPOTCKAHUA HeHHOf/'I peakuuu ACJICHUA sAOpa

Ha MpUMEpPE U30TOIla ypaHa ZSZU (puc. 143 yueOnuka). Ilpu nenexHun

A1pa aToMa ypaHa B pe3yJbTaTe 3axBaTa HEHTpoHa 00pa3yloTcs TpH
HeiTpoHa. JIBa U3 HUX BBI3BAIM PEAKLUIO AEIEHUS elle ABYX sIep ypa-
Ha, IpU 3TOM 00pa3oBaloCh YeThipe HelTpoHa. BHOBB oOpazoBaBime
HEWTPOHBI BBI3BANIN JIEJICHNE YETHIPEX sIEp ypaHa, Ipu 3ToM o0pa3oBa-
JIOCh IEBSITH HEHTPOHOB M T.1. TaKuM 00pazoM, YHCIIO HEHTPOHOB B KyC-
K€ ypaHa JJaBUHOOOpa3HO pacTeT/c TCHCHHEM BPEMEHH, a, CIIeI0BaTEIb-
HO, PE3KO BO3PACTaeT UMCIIO JICICHUI-AEp ypaHa U 9HEPTHs, BBICISIO=
IIasiCsl B €IUHMILY BPEMCHH.

2. Kputnueckoil maccod ypaHa  'Ha3bIBaeTCsl HaMMEHbLIas Macca, MpU
KOTOpPOl HEHUTPOHOB, MOSIBUBLIMXCSl MPHU JIEJICHUU SAEpP, PABHO YHUCIY
MOTEPSHHBIX HEUTPOHOB (3aXBaueHHBIX sIpaMu Oe3 IENeHHWS W BBLIC-
TEBIIHX 3a IIPEJIENTBl KyCKa YpaHa).

3. Ecin Macca ypaHa MeHbIIe KPUTHUYECKOM, TO peakius JeJIeHUus He
MPOTEKAET U3-3a HEAOCTATKA HEUTPOHOB.

4. Ecn macca ypaHa 0oJbIlie KpUTHYECKON, TO IeTHAs PeaKiys IpUBO-
JIUT K B3PBIBY H3-3a PE3KOT0 YBEITMUEHHS YHCIIa CBOOOAHBIX HEUTPOHOB.

5. Macca ypaHa, HaT4re OTpaXkKaroImer 000JI0UKH, HAIMIHE TIPUMECEH,
3aMeIIUTENIb HEUTPOHOB.
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§68.

1. SnepHBIil peakTop — 3TO YCTPOMCTBO, CIIOCOOHOE OCYIIECTBIATH
YIPaBISIEMYO SAEPHYIO PEAKIIHIO.

2. VrpaBrieHHe SACPHON peakiueil 3aKI0YaeTcs B PEryTUPOBAaHUN CKO-
pocTi 00pa30BaHUS HEUTPOHOB TAaKUM 00pa3oM, YTOOBI MX YHCIIO OCTa-
BAJIOCh HEN3MEHHBIM.

3. OCHOBHEBIC YaCTH peaKTopa: ACISIIeecs BEMECTBO (IACPHOE TOIUIUBO),
3amUTHas 000JI0YKa, AaKTHBHAS 30HA, OTPAXATelb, PETrYIHUPYIOIIHE
CTEepIKHH, TETUIOOOMECHHUK.

4. B akTHBHOM 30HE peaKkTOpa HaXOISATCsl YPaHOBBIE CTEPXKHH, SIBIISIOIIHE-
Csl SIIEPHBIM TOIUTMBOM, PETYIHPYIOIIHE CTEpP)KHH, MOTJIOLIAIONINE Hel-
TPOHBI, BOJA, CIy>Kalllas 3aMeTUTeNIeM HEUTPOHOB U TEIJIOHOCHUTEIIEM.

5. Jlnst Toro, 4ToOBI B OAHOM CTEPIKHE ICITHOM PEAKIUU HE MPOUCXOIH-
710. DTO AenaeTcs pajau O€30MacCHOCTH.

6. Perymupyromue CTep:KHU, HaXOJSACh MOIHOCTBIO B aKTUBHOW 30HE,
TIOTJIOIIAIOT HEHTPOHBI, M [ETIHAs pEakusl UATH He MokeT. J{is 3amycka
PEaKUK PETYINPYIOIINE CTEPXKHU BBIBOJAT M3 aKTUBHOM 30HBI IO TEX
MOp, TIOKA HE HAUYHETCSI LIETHAs PEaKLusl.

7. Bropas ¢yHKuus Bojbl (IIOMHMO 3aMeJICHUs] HEHTPOHOB) — TEIUIO-
HOCUTEIIb, OTBOJSILUNI TEIUIO.

8. Bo BTOpOM KOHTYype map, 0Opa30BaBINIUN B 3MEEBUKE, BpallacT Typ-
OuHy, KOTOpasi MPUBOAUT K BPAIICHUIO POTOpa T'eHepaTopa JICKTpUYe-
CKOro TOKa. 3aTeM OTpabOTaHHBIN Map MOCTYMAeT B KOHICHCATOP, TIE
MPEBpaIacTCs B BOMYy. 3aTeM IHKI MOBTOpsercsa. TakuMm oOpa3zom, He-
MPEPBIBHO BBIPA0ATHIBACTCS AIEKTPHUCCKUM TOK.

9. IIpu mony4eHUN IEKTPUUIECKOr0 TOKA HAa aTOMHBIX 3JIEKTPOCTAHIMAX
IIPOMCXOMAAT CIIEIYIONINE NpeoOpa3oBaHusl SHEPruK: BHYTpeHHAS. SHEp-
THS aTOMHBIX SUIEp, ypaHa MpH [eICHHN YaCTHYHO TIEPeXOIUT B KNHETH-
YECKYI0 SHEPI1I0 HEMTPOHOB U OCKOJIKOB. HEMTPOHBI U OCKOJIKH, pasiie-
TasCh ¢ OOJIBIIOI CKOPOCTHIO, OMANAIOT B BoAy. IIpy 3TOM MX KUHETH-
YyecKasi SJHEPrus YaCTHUYHO IEPEXOANUT BO BHYTPEHHIOIO SHEPIHIO BOJBL
IIpu 3TOM BOJa HarpeBaeTcs U, NPOXOAs Yepe3 TEIII000OMEHHHUK, Iepea-
€T DHEpruro BOJE, HaXOoJslleiics B 3MEEBUKeE, IIPeBpallas ee B map, T.c.
BHYTPEHHSS SHEPIUs BOABI IEPEXOAUT BO BHYTPEHHIOIO SHEPIHUIO 11apa, a
3aTeM B €ro KHHETHYECKYI0. 3aTeM nap BpaliaeT TypOuHy, KOTopasi IpH-
BOJUT K BPALIEHUIO POTOPA F€HEPaTOpa IEKTPUIECKOTO TOKA, T.€. KHHEe-
TUYECKas PHEPrusi mapa MNepexoAuT B KUHETUYECKYH 3HEPrHI0 poTopa
TypOMHBI 1 pOTOpa TeHepaTopa, KOTopasi, B CBOIO Ouepe/ib, HEPEXOINT B
JJEKTPUIECKYIO.
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§69.

1. B ¢Bsi3u ¢ OOJIBIIMM POCTOM MOTPEOICHUS JJICKTPOIHEPTHH.

2. Bo-niepBrix, ADC TpeOyeTcsi HAMHOTO MEHbIIIEe KOJTMYECTBO TOILIMBA,
gyem TOC. Bo-Broppix, ADC B MEHbBIICH CTETEHH 3arps3HSIOT OKpY-
JKAIOIIYIo cpeny (Ipu MpaBHIIbHON dKCIUTyaTanun), yem TOC.

3. ATOMHas SHEpreTUKa TPeOyeT PelICHHs CICAYIONIMX TPEX OCHOBHBIX
npobneM: 1) COBEpPIICHCTBOBAHUE TEXHOJIOTHH C IENBI0 YMEHBIICHUS
00pa3oBaHUs OTXOJIOB; 2) MepepaboTKa OTXOI0B M YMCHBIICHHAE OMACHO-
CTH OT PacIpOCTPaHEHUS B OKPYXKArOIIeH cpeze; 3) Halle)KHAS U30JIIUSL
OTXOJI0B OT OKpPY Karolle cpenbl.

4. OTBepXICHUE KHUJIKUX OTXOJIOB; OCTEKIIOBAaHHE OTXO/IOB.

§70.

1. B Tom, 9To BO3neiicTBHE O 3- U y-JIydell Ha )KUBYIO TKaHb (TIPOUCXO-
IHUT ee MOHM3ALMS) HapyllaeT JKU3HEASSATEIbHOCTh KIETOK JaHHOW TKa-
HH, YTO OTPHULATENHHO CKa3bIBAETCS HA 30POBLE KUBOT'O OPTaHU3MA.

2. TlornomeHHo# 1030M M3My4YeHUs] HA3bIBAETCS MOTJIONICHHAS BEIIEeCT-

BOM SJHEPrus MOHU3BUPYIOLIETO H3JIYYCHHA, paCCUMTaHHAasA Ha CIUHUILY

Mmacchl. [lornomienHas no3a m3nydenus D onpezensiercs mo Gopmydie:
E

D =—, rne E — morjoiieHHas BEEeCTBOM dHEPrus, m — Macca Bellle-
m

cTBa. EnuHunell n3MepeHus MOTJIOLEHHONW 103bl U3JIYYEHUsI B CUCTEME

N 1 Jx
CU sBnsiercs 1 rpeii (1 I'p): 1 I'p = 1&
K

3. I1pu Gosbliel 103€ U3ITyYESHUS.

4. PasHble BUIbI MOHU3UPYIOIIUX U3AYYEHUH NpPU OAUHAKOBOW IOIIIO-
IEHHOM J103¢ 00JIydeHNs OKa3bIBAIOT PA3IMYHBIC 110 BEJTMYMHE OHOJIO-
ruyeckne 5 QeKTel B )KMBOM opranu3Me. Hampumep, npu 0anHAKOBOH
TIOTJIOIIEHHOM /103e Onosoruaeckuii 3 GEeKT OT O-U3ITyUeHUs! TPUMEPHO
B 20 pa3 Gouiblie, 4eM OT Y-HU3ITyUYeHUsI.

5. KoadpduiueHT kadecTBa HM3IyYSHHUsS IIOKa3bIBaeT BO CKOJIBKO pa3
OonbIle paJUallMOHHAsl ONIACHOCTh OT BO3JCHCTBUS Ha KMBOW OpPraHU3M
JTAHHOTO BHU/Ia U3JIyYCHHUS M0 CPABHEHUIO C Y-M3JIyYEHHUEM IIPH OJIMHAKO-
BBIX TOTJIOMIEHHBIX no3ax. Koaddunuent xauectBa maimydeHus Ui o-
n3imyudenus paseH 20, 11 B- Y- ¥ PEHTTE€HOBCKOTO M3ITyyeHuss — 1.

6. DxBHBaJeHTHasl 1032 M3JIy4eHHs Oblia BBElIEHA B CBSI3U C TEM, YTO
NpU OJMHAKOBOI NOIJIOIIEHHOH /103€ M3JIy4eHUs Pa3iM4Hble BHIbI W3-
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Jy4eHHH BBI3BIBAIOT pa3iMyHble OHonornueckue 3QdekTsl. DKBUBa-
JICHTHAs 1032 M3JTy4eHuUs [ BBIUUCISIETCS KaK IPOU3BEICHNE TIOTIIOIICH-
HoW 110361 D Ha ko3¢ ¢urment kadecta K: H = DK. Ee enunureir name-
peHust sBisieTcs 3uBepT (3B).

7. UyBCTBUTENBHOCTh PA3JIMYHBIX TKaHEH *MBOro opraHui3Ma (ompene-
asiercst Koo HUIKMEHTOM PaauallMOHHOTO PUCKa), BpeMsl 00ITyueHusI.

8. Ot Bo3meiicTBUSA Ha >KMBOM OpPraHM3M PAIHOAKTHBHBIX H3ITyYCHUI
MPUMEHSIOTCS CIElManbHas OJCKAA, Pa3MYHbIC 3alIUTHBIE YOEXHIIa.
PagnoakTuBHBIE Ipemnaparsl CIEAyeT XPaHUTh B CIEIHAIBHBIX 3aIlUT-
HBIX KOHTEHHEpax, 0OBIYHO CBUHIIOBBIX.

§72.

1. TepmosinepHO#l peakieil Ha3bIBACTCS PEaKIMs CIAUSHHS JIETKUX sep
IpY OYEHb BBICOKOH TeMnepaType (Topsika COTeH MHJZIMOHOB I'PaJIyCoB).

2. HpOTeKaHI/Ie TCPMOAACPHBIX peaKHI/Iﬁ BO3MOXXHO TOJIBKO IPU OYCHb
BBICOKUX TEMIICpaTypax, T.K. HCO6XOI[HMO npuaarb gapaM AOCTATOYHO
6OJILHIy}O KHHETUYECKYIO DHEPTUIO JIA UX COMMKEHHUST HA OYCHb MaJible
pacCTosaHuA, TPU KOTOPBIX BO3MOKHO UX CIIUSAHHUEC.

3. CnusiHMe JeTKHX saep.
211.3 4 1
4. 1H+1H— ;He+(n.

5. OcHOBHas TPYIHOCTH IPH OCYLIECTBICHUU TEPMOSICPHON pPEaKIu
3aKJII0YAeTCs B TOM, YTOOBI yaepXaTh BBICOKOTEMIIEPATYPHYIO ILIa3My
BHYTPU YCTaHOBKH. Ecnu 1uia3Ma KOCHETCS CTEHOK YCTaHOBKH, B KOTO-
POIl OHA HAXOJIUTCS, TO OHU PACILIABSTCS U MPEBPATITCA B Map.

6. B pesynbrare TepMOsIIEpHBIX peakiuid, npotekatonmx Ha CoiHIe,
BBIJICIISICTCS SHEPIHsL; HEOOXOMUMAsL JTs )KA3HU Ha 3eMIIe.
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YupaxsHenus.

Ynpaxnenue 1.

1. MoxHO B 000MX CIy4asx, T.K. pa3MepaMy aBTOMOOWIISA MPH JaHHBIX
HAYaIBHBIX YCIOBUSIX MOXHO IPEHEOpEUb.

2. Bee 3aBucuT OT ycnoBuit 3a7a4, KOTOPbIE HYXKHO PEIIUTh JUCHETIEPY
U ACCaXKUpy.

3. [loBepxHOCTH 3eMIIH.

4. HpaB 1 MaJIbYHMK, U ICBOYKaA. Manbuuk BI)I6paJ'I CUCTEMY OTCYCTA, CBA-
3aHHYIO C 3eMHCI\/’I, A€BOYKaA — C KPECIIOM KapyCeJIn.

5. a) oTHOcHTeNBEHO 3emii; 0) OTHOCUTEIBHO BOJBI; B) OTHOCHTEIBHO

3eMIId; T) OTHOCUTEIILHO OCH KOJIECA; ) OTHOCUTEIHLHO 3EMIIH.
Ynpaxnenmue 2.

1. IlpoiineHHBIHA My Th.

2. [TpsmonuHERHO.

Ynpaxkuenue 3.

1.
1 Sy Sy 1
e B Se—— e
1 1 |
— - .
(0] XB Xc Xm

Xp =% T 85 = L0 KM+ (-2 kM) = 8 KM;
Xy =X T Sie = 10 KM+ 6 KM= 8 KM.

2.a)x9 =1 M;0) 50 = 515 T80, = 2,4 M+ (-1,25 M) =1, 15 m;
B)X,=Xo+sx=1M+1,15M=2,15M

Ynpaxuenue 4.

1. I'padmk MomyIst BEKTOpa CKOPOCTH HE MOXKET HAaXOIUTHCS IOJ OChIO
Ot, TIOCKOJIbKY MOJyJIb BEKTOPA CKOPOCTH BCEr/ia MoJoXuTeNeH. [ padux
MPOEKIMH BEKTOpa CKOPOCTH MOXKET HaXOAWThCA moj ocklo Of, mo-
CKOJIbKY 3HAK 3aBHCHT MPOEKIMH BEKTOPA CKOPOCTHU OT BHIOOpA CHCTEMBI
KOOPJHHAT.

36



Vy, KM/
80
60
-
t,4
-90

Ynpaxuenmue S.

1. IlepBblif aBTOMOOMIB ABUTANICS C OOJBIIMM YCKOPEHHEM, ITOCKOJBKY
€ro CKOpPOCTb 33 OIMHAKOBbIE TPOMEKYTKH BPEMEHH BO3pacTaia ObICTpee.

2.
Jano: Pewienue.
t=30c Vo=V, 55M/c—10Mm/c 5
v =10 m/c a= 2t L= 30c =15m/c”.
v, =55 wm/c
Haiitu a. Otser: a = 1,5 M/c%.
3.
Jlano: Pemenne.
t=12c v, =V, 6M/c 2
Vz*V1:6M/C a:T:EZO,SM/C .
Haiitu a. OtBer: a =0,5 m/c?.
Ynpa:xxuenue 6.
1.
Jlano: Pemienne.
V= 2 M/c Vv =W
t=4c¢ a= > w=vtat=
_ 2
a=-20ulc =2m/c+(-025m/c?) - 4c=1wl.
Haiitu v,. Otser: v, =1 M/c.
2.
Jlano: Pemenne.
_ 2
e POk W SO S TN
B t t a 02wm/c
v, =2 M/c
Hatitu 7. Otser: =10 c.
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Vx Vy
5
10
-5 5 t
5

5. s renal: a=0,5 m/c?, nas tena I a = 1 m/c.

Ynpaxuenue 7.
1

Jlano: Pemenne.
t=5c¢ 2 2 2
t .
av:0,5 M/C2 Sx:v(]xt_'_ax :5 M/C'SC“I‘M:
v;) =18 xm/u =5 M/c 2
i =31,25m
Haiitu s,. | Ortsert: s, = 31,25 m.
2.
Jlano: Pemenne.
t= 20 C 2 t2 t
a,=0,5 M/c® | Sx=Vout + &t DAy =— Vox = Sy =Vl — Yoxt _ Yox _
Vor=15 M/c 2 ! 2t 2
» =15m/c 20 c/2=150 m.

Haiiru s,. OtBeT: 8, =150 M.

Ynpaxnenue 8.

1.
Jlano: Pemenue.
s3=2M S1:8:8=1:3:5;81:2m=1 25:>S1:2M/5:0,4M;
h=le 2 25, 20,4
S =4 =201 M 0,8 m/c.

tlz (1 0)2

Haiitu 54, a. Otser: s1=0,4M,a=0,8 m/c?.
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Jano: Pewenue.
55=63M |8 :85:853:84:8=1:3:5:7:9;5:63mM=1:9=>
h=1lec =5=63m/5 =0,7 m;
=3¢ 2 25, 2.0

slfatl —%—'—’ZM—IAM/CZ,

2 4 (lc)

vs=ats=1,4wm/c*-5¢c=7wmlc.

Haiitu vs. OtBer: vs =7 M/cC.
Ynpaxuenue 9.
1.2 m/c; 0.

2. Het, mMOCKOJNBKY M JIepeBO, W BOK3aJ] JKECTKO CBSI3aHBI C JIPYTOH CHC-
TEMOM OTCYETa — 3eMIIEH.

3. IIpu ycnoBuM HEMOBMKHOCTH 3TUX TEJI OTHOCHTENIFHO JIPYT IpyTa.

4. 900 xM/u=250 m/c.

5%,
Jlano: Pemenne.
vi =90 kM/u=25M/c | v =V + vy, =25 M/c+ 223 m/c =248 m/c;
v, =223 Mm/c Vs =V, — v =223 M/c — 25 m/c = 198 m/c
Haiitu vy, v,. | OrtBer: v, = 248 m/c; v, = 198 m/c.

Ynpaxuenue 10.

3aKOH MHEPLUH BBIIOJIHAETCSA B CUCTEME OTCUETa, CBSI3aHHOM ¢ 3eMiiei u
B CHCTEME OTCYETa, CBSI3aHHOM C TT0E€3/10M BO BPEMsL €T0 MPSIMOJIMHEIHO-
O W PaBHOMEPHOTO JABW)XEHHS; HE BBINOJIHACTCS B CHCTEME OTCHETa,
CBSI3aHHOM C I10€370M BO BpPEMS €ro TOpMOKeHus. VHepuuansHOW cuc-
TEMOI MOXHO CUHTATh 3EMIIIO, a OE3]] — HEJIb34l.

Ynpaxnenue 11.

1.
Jano:

a=0,8wm/c*

m =50 xr

Pemenue.

ITo 2-omy 3akony HreroToHa:
F=ma=>50xr-0,8wm/c* =40 H.
OrtBet: F =40 H.
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2.
Jano:
t=20c
v=4wM/c

Pemenne.
F = ma — 2-o1i 3akoH Herotona.

v
m:184T:l,84-105Kr a=— =>F=—_=22"""""" "=

t t 20c¢
=36800 H= 36,8 xH.

Haiitu F.

3.
Jlano:

nmy; = my

a; =0,08 Mm/c?
a, =0,64 Mm/c?
Fi=12H

Haiitu F.

4.
Jano:
m=0,5xr
Fa=10H
Fr=5H
FC:2H

Haiitu F.

Ortser: F'=36,8 kH.

Pemenue.
ITo 2-omy 3akony HeroTona:
Fy=ma,; F, =msa,. T.X. m; = my, TO NOIy4aeMm:

2
kK _F N FzzazF1 _ 0.64m/c .12’2H=9,6H.
a 4 a 0,08 Mm/c
Ortser: F,=9,6 H.
Pemenue.
ITo 2-omy 3axkony HetoToHa: F' = ma.
F=F\—Fr—Fc=>Fy—Fr—Fc=ma=
F,—-F, —F, -5H-
g=Fatr CZIOH 5H 2H:6M/02.

m 0,5kr

OtBeT: a = 6 M/c°.

5. IIpu ABMXKEHMM BBEPX CKOPOCTb M MEPEMEIEHHE MPOTHBOMNOIOKHO
HAalpaBJIeHbl C CHJION TSDKECTH, yCKOPEHHEe — COHampasiieHo. [lpu nsu-

JKEHHH BHHU3 CKOPOCTH, MEPEMEIEeHHEe W YCKOPEHHE COHAIPABICHHI C
CHIJIOHN TSHKECTH.

6. YckopeHe Bcerza COHaIpaBIIeHO € PaBHOJCHCTBYIOIIEH MPUIOKEH-
HBIX K Tesry ciil CKOpOCTh M HepeMelleHne MOTYT ObITh KaK COHampaB-
JIEHBI ¢ PaBHOACHCTBYIOIEH MPHUI0KEHHBIX K Telly CHII, Tak-U MPOTUBO-
TIOJIOKHO HAIpaBJICHBI.

1. Ha Teso jefcTByIOT cuia Tskectn F, AN

Y CWJIa peakiuu onopsl N (cM. puc.).
2. He mpeBBICHT, T.K. paBHOIEHCTBYIOMIAS h
IMPUJIOKCHHBIX CUJI HAa JUHAMOMETpP paB-

Ha 0.
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Jano: Pewmenue.

my = 0,5 xr 1) ITo 2-omy 3axony HeroToHa:

my=15%r | Fy,=ma,=1,5xr-02wm/c*=03H.

a=0,2 M/ ITo 3-my 3akony Heiotona: Fy, = —F,, =-0,3 H.

2) ITo 2-omy 3akony HproToHa:

Fi,=ma,=0,5xr-0,2wm/c’=0,1 H.

ITo 3-my 3axony Herotona: f, = —F;, =-0,1 H.

3) B mepBoM ciyyae HUTh MEKIY TEISKKaMHU HaTSHY-

Ta CUIIBHEE.

4) o 2-omy 3akony HproToHa:

F.=(my + my)a, = (0,5 xr +1,5 kr) - 0,2 m/c* = 0,4 H.
Haiitu F,, Ortsert: 1) Fi,=-0,3H, F,,=0,3H;2) F,=0,1 H,

., F. F,.=-0,1 H; 3) B mepBom ciryuae; 4) F, = 0,4 H.

VYnpaxuenue 13.

1.

Jlano: Pemenne.

g~10wm/c? 2 2, 2
e h:&:“)M/C (2¢) —0wm

Haiitu 4. Otser: /=20 M.

2.
Jlano: Pemenne.
g~ 10w/’ 12 2h  [2-08m
h=80cm=08m | h=5— == =" = |="F —04c.

2 g 10 m/c
Haiitu . OtBer: = 0,4 c.
3.
Jano: Pemenmue:
g = 10wm/c? g .
h=45m h:%jt: 2 2 2451\;=3C;
fh=1c 2 g 2IOM/c

p— 2 .

At=1c 5= S _10we (1c) S

2 2

_ g’ gle-Arp
Sy = =—— =
2 2
_1owm/c®-(3c)* 10w/’ (3c-1c) .
2 2

Haiitu ¢, 51, s>. OtBer:t=3c¢C,51=5M,5=25M.
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Ynpaxuenue 14.

Jlano: Pemenue.

y=9._8 m/c v-v, v v 9,8M/c

A T T T e

2=19,8 m/c? , ’ , ,
s=vt—%=9,8 we. 1o 28wes () o

Haiitn ¢, s. OtBer:t=1c¢c,5s =49 M.

Ynpa:xkaenue 15.
1. Bce Tena magaroT Ha 3eMITIO 10T IEHCTBUEM CHIIBI TSKECTH.

2. Crannus ypansercs ot 3emun, pudmmkascek k Jlyne. M3-3a m3mene-
HUHN pacCTOSHUN MEXIy IJIaHETaMU U CTaHLUEHN cujla €€ IPUTSIKEHUS K
3emile yMEHBIIACTCS, a Cuila NpuTshkeHus k JIyne ysennuusaercs. Korzna
CTaHIMS HAXOJIUTCS Ha CEpPEIMHE, OHA CHIIbHEE NMPUTATUBACTCS K 3eMile,
T.K. Macca 3emiu Oouibiie Macchl JIyHbI.

3. Her.

4. a) nmelicTBoBaia; 0) MPUTSHDKEHUE 3EMITH; B) U3-3a JACUCTBUS CHJIBI TSI-
JKECTH.

5. la, nputaruBaercsi, HO 3Ta CHJIa rOpa3f0 MEHBIIE CUIIbI TSDKECTH U3-
3a paccTosHUH. JIyHa Taxke MPUTATUBACTCS K TOMY YETIOBEKY.

Ynpaxuenue 16.

1.
Jlano: Pemenne.
g =10 m/c> F,=mg =
my = 2,5 Kr Fu= 10 m/c* - 2,5%r = 25 H;
my =600 = 0,6 kr Fp=10m/c*- 0,6 kr =6 H;

m3=1,21=1200 kr Fy3=10 m/c* - 1200 xr = 12000 H = 12 xH;
my=501=50000kr | £ =10 wm/c?- 50000 kr = 5-10° H = 500 kH.
Haiitu Fy, Fro, Fi3, Fra. | OtBet: 25 H; 6 H; 12 kH; 500 xH.

2.
Jano: Pewmenue.
g~ 10 m/c? F,=mg =64 xr - 10 m/c’ = 640 H.
m = 64 kr
Haiitu F. \ Ortsert: F, = 640 H.
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3.
Jano: Pewmenue.

g~ 10 m/c? F. 8193H

_ Fo=mg=o>m=—"L-= = 81,93 kr.
F,=8193H o g 10m/c?
Haiitu F,. | OtBer: m = 81,93 «r.

4. Het, mOCKOJIBKY BBICOTA ITOJIETa CpaBHUMA ¢ pasmepamu 3emn. Cury

m
TSDKECTH MOKHO paccuurarh no Qopmyne: F, :GS—pZ; e h —
(R, +h)
3

BBICOTA HAI 3eMIIEH.

5. Ha sctpeba melicTBYeT criia TSDKECTH, M €CJIM OH CIIOXKHT KPBUIBS, TO
OH yTajieT Ha 3eMJIIo.

6. Ha paccrostauu 2R,; 3R, (R, — panuyc 3eMiin), MOCKOJIBKY
1

Freo ———.
(R, +h)

Ynpaxuenue 17.

1. Cuna F Morna IelicTBOBaTh TOJIBKO B HAIIPABJICHUU 3.

2. Cuna neiicTBoBasia Ha mapuk Ha ydactkax 0-3, 7-9, 10-12, 16-19.
[ITapuk moBopayuBajICs MOJA ASUCTBHEM BHEIIHUX CHII.

3. Cuia neiicTBoBaja Ha TeJI0 HaBepHsAKa Ha yuactkax AB, CD. Ha teno
MOrJIa JeWCTBOBAaTh CHJIa M Ha OCTAJIBHBIX Y4acTKax.

VYnpaxuenue 18.

1.
JlaHo: Pemenue.
r=21cm=021wm 2 2
v =20 m/c (L JO R e
r 0,21m
Haiitu a. | OtBer: a = 19 m/c”.
2.
Jano: Pewienue.
RfZCM=O,O2M V2 I 2nR 4 R?  472R
T=60c a=—,v=—=—— — =
R T T T°R T?
_4-(314)-0,02m _ 2.10% w/?
(60c)?
Haiitu a. Ortser: a ~2-10™ m/c?.
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2 2

2

v
-— =2a; = yTBepXIeHHE BEPHO.
r

4R

v v

3.a Pt a 17 2

4,
Jano: Pewmenue.
T,=3600c V2
T,=60c a=-L=

R

4n°R

2
(ZTCR/ Tl) _ . AHanormuHoa, = —
T;

R T

2 2
T
CrenoBaTelbHO, 4 (—lj = [3600 Cj =3600.

a T,

Havitu ﬂ. OTBeT: 4 3600.

a

5.
Jlano:

M,=6-10* kr
M, =6-10" kr

KT

r=384000 kM = 3,84-10% m

a

Haiitu Fp, ay, v.
1.

Jlano:
h=2600 km = 2,6-10° m
M, =6-10** kr
R,=6,4-10° M

2
G=66710" H—f

KI'

Haiitu v.

44

Pemenue.
MM e
a) Fy=GMMa 667101 H S x
KI'
24 22
y 6-10“"xr 78102 KL 1.9-10% H;
(3,84-10%m)
F, 1020
6) auzi:w~3,l7~10'5 m/c?;
M, 6-107kr
B)v = Jayr =y317-10 mic? -3,84-10%m ~
~ 110,3 m/c.
Otser: Fy, ~ 1,9-10° H, v~ 110,3 m/c,
ay=3,17-10° m/c%.

Ynpaxuaenne19.

Petuenue.
M
v |G i =
R, +h
- l6.67-10" H’Mz. 6-10**kr _
' k> (2,6:10°M+6,4-10°m)

= 6690 m/c = 6,69 KMm/C.
OtBeT: v = 6,69 xM/cC.



2.

Jano: Pewenue.

v=1,67 xm/c = 1,67-10° m/c 2 V2 (1,67'103M/Cf -

2.~ 1,6 m/c? VHZZ: r'r':g_.,,: L6m/c? =
=1,710°m = 1,7-10° km.

Haiitu 7. Otser: 7, = 1,7-10° kM.

Ynpa:xkuenue 20.

1.
Jlano: Pemenue.
Vix==V=0,1Mc | p;,=mv,=0,2xr-0,1 m/c=0,02 kr-m/c;
m = 0,2 xr P =—p1r=-0,02 kr-m/c.
BekTopbl UMITyJIbCOB MAIlIUH HE PaBHBI, T.K. OHU
HpOTHBOHOHO)KHO HaHpaBﬂeHbI. MO[lyJ'II/I BEKTO-
POB UMITYJIbCOB PABHBI.
Haiitu p,, ps.. Otser: py, = 0,02 kr-M/c; p,, = 0,02 kr-Mm/C.
2.
Jlano: Pemenne.

vi=54xma=15m/c | Ap=mAv=m(v,—v)) =

vy =72 km/1 =20 M/c | = 1000 kr - (20 M/c — 15 M/c) = 5000 Kkr-m/c.
m=1T1=1000 kr

Haiitu Ap. Otget: Ap = 5000 kr-m/c.

Ynpa:xuenue 21.

1. Ilo 3dKOHY COXpaHCHUsS UMILYJIbCA, JIOJAKA HAYHET ABUIraThCA B CTOPO-
HY, IPOTUBOIIOJIOKHYIO IBHKCHUIO YEJIOBEKA.

2.
Jano: Pewienue.
m =35t 3anuieM 3aKOH COXPaHEHHUS UMITYJIbCa:
my=28T my +m,
v =05we | M= 0mEm)v, = v == =y, =
1
351+28
:#0,5 m/c = 0,9 m/c.
35t
Haiitu v,. Ortset: v; = 0,9 m/c.
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Ynpaxuenue 22.

1.
Jlano: Pemenue.
v, =2 m/c 3anuireM 3aKOH COXPaHEHHSI UMITYJIbCa:
m, =5 Kr + +
v, = 8 M/c (Mg + my)vy + mgvy =mzy = v = (g )V Vs
° m

=200 K0 (200 kr +5xr)- 2 M/c + 5 kr-8 M/ i

_ Kr +5Kr)-2m/c+5kr- MC:2’25M/C.

200kr
Haiitu v. OrtseT: v=2,25 m/c.
2.
Jlano: Pemenue.
m,=300r=0,3 xr | 3anuueM 3aKOH COXpaHEHHs UMITyJIbCa:
my;=100T=0,1 xr myv,
vy =100 M/c MpVp = MyVy = Vp = =
My
lkr-1
_ 0,1kr-100m/c ~333 wle
0,3xr

Haiitn v, OrgerT: v, = 33,3 m/c.

Ynpaxkaenue 23.

1. KosrebarenpHBIMU CHCTEMaMU SIBIISIOTCS O, T, €. He sBisiroTcst koneba-
TEIBHBIMH a, B, II.

2. a) [lox meficTBHEM CHIT YIIPYTOCTH IIHYPOB; 0) HET;
B) IIHYPHI, TUCK; T) 113, SIBJSIETCA.
VYnpaxuenue 24.

1. Ammutyna A, 9actora v, nepuon 1 — IOCTOsSHHBIE; F, v — mepe-
MEHHEIE.

2.
JaHo: S R
v=2Tu Pemenne: T—;—z—ru—O,S c.
Haiitu T. OtBet: T=0,5c.

3.
Jlano: 1 1
T:O,SC Pemenue: V:FZEZZFH.
Havitu v. OtBer: v=21T.
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4.

Jlano: 1 t n 600

_ Pemenne: v=—; T=—=v=—=—-=10T1.
n =600 T n t 60c
t=1muan=60c

Haiitu v. | Oteet: v=10TIm.

5.3cm; 6 eM; 9 em; 12 e

6.
aHo:
II‘II:H 10cy | Peuenne: =; = 0 511"11 =2 c¢. 3a 2 ¢ Teno coBepmaeT
;’_:20’05 T onmoe koneGane u npoiinet myTh S =44 = 40 cm.

Haiitu S. Otset: S =40 cMm.

7. KoneOmorcst B ognHaKkoBbIX (pazax B ciydasx 6), n). Konedmrores B
MIPOTHBOMOJIOXKHEIX (pa3axX B CIIydasx a), B), T), €).

Ynpa:xkaenue 25.

1.
Hanpag- Foyp. % E, E, Eoon
JIeHUE C Tpe-|bes T1pe-

JIBYDKSHUS HHEM |HHA

MasiTHUKA
OrBx O YMEHB. | YBEIL. YMEHb. |yBEJI. | YMEHb. |HE U3MEH.
OrOx4 yBE&JI. |yMEHb. |yBed. |yMEHb. | yMEHb. |HE U3MEH.
OT4x 0 YMEHB. | YBEIL. YMEHb. |yBEJI. | YMEHb. |HE U3MEH.
OT Ok B yBeJ. | YMeHb. |yBed. |yMeHb. | yMEHb. |HE U3MEH.

2.2a) 0,01 Ix; 0 [Ix; 6) 0 [Ix; 0,01 Ix; O JIx; B) 0,01 Ix Bo Becex cimy-

qasax.

Ynpaxuenue 26.

1. CnocoOHBI COBEPLIATE CBOOOHBIE KOIeOaHNs Tela 0); €), BEIHYKIACH-
HBIE KOJIEOaHUsI — BCE Tea.

2. a) 1a, HAIPUMEP, CTPYHA MY3bIKaJIBHOTO HHCTPYMEHTA; 0) HET.

Ynpa:xkaenue 27.

1. a) BoiHyxaeHHble; 0) Onaronapsi KoueOaHHIO MasTHUKA 3; B) 4acTOTa
MasTHHKA paBHA 9acTOTE MasATHHKA 3; y MasATHHKA 2 4yacTtoTa OojbIle,
YeM y MasTHHKa 3; y MasTHHKA 4 9acTOTa MEHbINE, YeM y MasTHHUKA 3;
F) T.K. UX JJIMHBI U COOTBETCTBCHHO CO6CTBCHHI)IC YaCcTOThI COBIIAAKOT.

2. Manp4rK ¥ BOJa HAUWHAIOT KOJeOaThcs B IPOTUBOdA3eE.
3.Yepez2c(T=1/v=2c¢).
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Ynpaxuenue 28.

1.
iIa:H;'m " Pemenne: v= % = 12;051\;[ =20m/c.
T=135¢c
Haiitu v. Otset: v=20 m/c.
2.
JlaHo: v 340m/c
v =200 ' Pemenmne: A= - = 20011 =1L7m
v =340 m/c
Haiitu A. OtBeT: A=1,7 M.
3.
aHo: A 6M
f[: 1,5 e Pemenue: v=F=1’5M/C=4c,
A=6M
Haiitu T. OtBet: T=4c.

Ynpaxuenue 29.

Jlersimast nTuna co3zuaetT HHGOPa3BYKOBbIE BOJIHBI.

Ynpaxuenue 30.

1. Komap. 3ByK, co3maBaeMblii UM, CaMbIii BRICOKHH.
2. YMEHBIINTCS, IOCKOJIBKY YaCTOTA €€ BPAMICHUS TAK)KE YMEHBITUTCS.

3. Ilpu TOBBIIEHUU TEMIIEPATyphl CTPYHA PACTATHBACTCS, MEPUOI ee
KoJIeOaHWH YBEITMYUBACTCS, YaCTOTa M, COOTBETCTBEHHO, BBICOTA 3BYyYa-
HUST YMEHBIIAeTCs.

Yupaxnenue 31.

1. Her, mexxay 3emieit 1 JIyHOU HET ynpyrow cpefsl, 10 KOTOPOH MOKET
PpacnpoCTpaHAThCS 3BYK.

2. 3ByKOBBI€ BOJHBI paCIIPOCTPAHSIIOTCS 110 HUTH.

Ynpaxkuenue 32.

1.
Jlano: Pemenue.
A=29Mm A 29m
T:0,0020 V—?—m—V‘-SOM/C.

Haiitu v. Ortser: v = 1450 m/c.
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2

Jano: Pewenue.
vi =340 m/c v, 340m/c
_ M=—t="—"x047M;

V) = 1483 m/c 1 v 725 FLI
v3 = 5500 m/c 1483 1/
v=725Tnu hy =22 = T2MC 5 05w

\% 725111

Ay v 5500 m/c ~7.59

\Y 725T 11

Haiitu Aj, Az, As. OtBeT: Ay ~ 0,47 M, Ay = 2,05 M, A3 ~ 7,59 M.

3. 3Byk OyAeT pacnpocTpaHsIThCs U N0 METAILTY, U MO BO3IYXY, U YeJo-
BEK YCIIBIIINT JIBA yapa.

4.
Jano: Pewenue.
Iyp = 2¢ st = Vaplap; Snap = Vnaptnap; st = Snap; Viplap = vnaptnap =
V35:340 Mm/c V.. l. 340mMm/c-2c¢c
tnap =34c = Vrlap =28 - =20wm/c.

Lrap 34c

SSB = Sna
Haiti vy,

OTBeT: Vs = 20 M/c.

5. Koma BUAUMBIC U CIIBIIIUMBIC YAapbl HAYUHAIOT COBIIaAAaTh CHOBA, TO
OTO 3HAYHUT, YTO YCJIOBCK CJBIIINUT HpC,Z[BI,I[yHII/Iﬁ nepea BUAUMBIM yaap.

VYnpaxuenue 33.
1. CymectByer.

2. MarautHOe 1oste OyAeT AeHCTBOBATh HA CTPENKY ¢ HAWOOJbIIEH ch-
JI0# B TOuKe N, ¢ HauMeHbIIel — B Touke M. C pacCTOSHUEM MarHWT-
HOeE 1oJie ociiabeBaer.

Yupa:xxnenue 34.

1. a) Ectp, 310 TOukm D u C; 0) B

TOUKe A. *P

2. Y

Ha napst Touek P — O, X — Y co cro-

POHBI HEOJHOPOJHOTO MAarHUTHOTO PO )

NoJIst ICUCTBYIOT CHJIBI, OJIMHAKOBBIE |
KaK 10 MOJYIIO, TaK U 110 HArpaBie-
Huto, T.K. PO = Q0, XO = YO. X
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Ynpaxuenue 35.

— S —
1

3. CeBepHblii MONIOC HAXOAUTCS CIpaBa, a FOKHBIN cieBa. X mosoxe-
HUE MOKHO U3MEHUTD, IOMEHSB MOJSPHOCTb COJICHOUAA.

4. Tok OyneT Tedb OT TOYKH S K TOUKe V.

5. CnpaBa — ceBepHBI TOJIOC, ClieBa — FOKHBIN (TI0 MPaBHUITy MPaBOi
pyKR).

6. B nepBoM Ciydae B3aumMoAeHCTBHE 00YCIIOBICHO MarHUTHBIMU CHJIa-
MH, BO BTOPOM — KYJIOHOBCKHUMU!

Ynpaxuenue 36.
1. 1o npaBuity J1I€BOM PyKH ONPEAEIIEM, YTO BIPABO.

2. Tlo mpaBuiTy JeBOH PyKH OmpeAessieM, 4TO TOK Te4eT OT TOYKH B K
TOYKe A, W, CIIEAOBATEIBHO, BEPXHUN MOJIOC MCTOYHHUKA TOKA TOIKIIIO-
YeH K OTPHUIIATEIEHOMY IIOJIOCY, & HIKHUHA — K TTOJIOKUTETEHOMY.

3. Ha neBom pucyHke: JI€BbIi IPOBOAHUK IBIKETCS BBEPX; MPaBbIi MPo-
BOJAHUK — BHM3. Ha mpaBoM puCyHKe: J€BbIi IIPOBOJAHUK JIBUXKETCS
BHU3; IIPaBbIi IPOBOJHUK — BBEPX.
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5. Tlo mpaBwmy JI€BOM PYKH OIpEAENsieM, YTO 3TO MOJIOKUTENBHO 3apsi-
JKCHHAs 9aCTHIIA.

VYnpaxuenue 37.

1.
Jlano: Pemenne.
I1=4A F 0,2H
_ B:—:—’ :O,STH.
F=02H I 0,Im-4A
[=10cm=0,1 m
Haiitu B. | OtBer: B=0,5 T

2. MarHuTHas WHIYKOWS HE W3MEHSETCS, OHA IOCTOSHHAS BEJIMYMHA.
V3mensieTcs TONBKO cuia, AEHCTBYIOIIAs Ha MPOBOJHUK — OHA TakK JKe,
KaK ¥ TOK, yMEHBIIIAeTcs B 2 pasa.

Ynpa:xkaenue 38.

MarHuTHBIH MOTOK, MPOHU3BIBAIOMNN KaTymKy K,, MOXXHO MEHSTH ITy-
TE€M WU3MEHEHUs B3alMHOM OpUEHTAIMM KAaTyIIEK M U3MEHEHHUEM CHIIbI
TOKa PEOCTaTOM R MM 3aMbIKaHHEM-pa3MbIKaHueM Kiroua K.

Yupaxuenne 39.
1. I3MeHnTs MarHUTHBIN IIOTOK Yepe3 KaTymky K, myTeM, onucaHHbIM B
ynpaxaeHun 38.
2. IHyKInOHHBIN TOK BO3HUKAET B CIIydae T'), HE BO3HUKACT B CIIydasx

a), 6), B), ).
Ynpaxkuaenue 40.

Pemenwue.

T=l_ 1 =0,02c.
v 50Tn

Otser: T=0,02 c.

Hatitu 7.
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2. Ilo rpaguky HaXOIUM, YTO T=% c, v=l =;= 60 I'; A=2 MA.

T {160k

Ynpaxuenue 41.

OTH N0JIs1 HUYEM HE OTJIMYAI0TCS U CyLIecTBOBaIU Obl 0e3 karymiku C.

Ynpaxuenue 42.

1.
Jlano: Pemenue.
r=10"
© lvelo L o
T 1077¢
Haiitu v. Orser: v=10" '
2.
Jano: Pewienue.
t=8310"¢c | S=ct=310"m/c - 8,3-107 ¢ =249 m.
c¢=310%m/c
Haiitu S. OtBeT: S =249 M.
3.
Jlano: Pemenue.
A =600 M ¢ 3-10% m/c
=13.10% v=—=2""""-5.10° T
c=3-10° m/c k 600 M I
Haritu v. Orser: v =>5-10° T

4. 3Has CKOPOCTh PACIpOCTpPAHEHHUs CUTHaja ¢ (OHAa paBHA CKOPOCTH
CBETA) U BPEMs €r0 PAaCIPOCTPAHCHUS {, HETPYIHO PACCUUTATh MPOUIICH-
Hoe paccTosiHue S. 3a Bpemsl ¢ CUTHAJI IPOMJIeT paccTosiHue S Tyaa u 00-
PaTHO, U, CIenoBaTeNnbHO: S = ct/2.

5. Her, 3ByKkOBbI€ BOIHBI HE PaCIIPOCTPAHSETCS B BaKyyMe.

Yupaxuenue 43.
1. %C— 12 a.e.m, 6; gLi —6aeM.,3; ‘2‘8Ca —40 a.e.m., 20.
2.6, 3, 20.

3Bn= 6a.eM.

=6 pa3.
la.e.m.

4.2)9;0)9a.e.m.;B)B 9 pas; 1) 4; n) 4; ¢) 4; k) 4.
5. C - '"HIX+ Y ='3X="IN— asor.
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Ynpa:xkaenue 44.

UN+3He— "JO+H. Umeem: 7 + 2 = 8 + 1, 9 = 9. CresoBarensHo,
3aKOH COXPAHEHHs 3aps/ia BBITOIHAETCS.

Ynpaxuenue 45.
1. B simpe atoma Gepurumus 3Be HYKJIOHOB — 9; mpoTOHOB — 4; HEl-
TpOHOB — N=A+7Z=9-4=5.

2. ?gK. a) Z=19;6) N,=7Z=19; B) O = 19 (B 31eMeHTapHBIX NEKTPU-
4eckMXx 3apsajax); ) N.= N, =19; n) 19;€)39; x) A4 =39;
3IN=A-72=39-19=20; wn)m=39%aem.
3. Uncno npoTOoHOB (COOTBETCTBEHHO, 3JIEKTPOHOB) B aTOME PaBHO €ro
MOPSIIKOBOMY HOMepy B TaOuuiie MeHjeneeBa, CIeoBaTesbHO: a) JH-
THii; 6) Grop.

Ynpaxuenue 46.

DT aTOMbI UMEIOT OJWHAKOBBIC MAacCChbl, HO UX XHUMHYCCKHC CBOMCTBA
Ppa3JInNYHbI. 910 00BICHSAETCS TEM, YTO Yy HHUX pa3HbIC 3apsA0BbLIC YHCIIa,
a, 3HAYUT, U KOJIUYCCTBO JJICKTPOHOB.

VYnpaxuenue 47.
1. 235U—> 235,‘:)Th+§He.

2. ZiTh— %iPa+ YetdV; %1Pa— 23U+ Ye+)V. Crnenoparensuo, B

pe3yabraTe AByX [-pacrajos.

Yupaxknenue 48.

T.k. HYKJIOHBI UMCIOT MACCYy, TO MCKAY HUMU ﬂeﬁCTBy[OT CHJIbI I'paBUTa-
HAOHHOTI'O IMPUTAKCHUA.
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3anauu, npeasaraemMslie /151 IOBTOPEHUs
u npu 3 yacax GU3NKHU B HeJeTI0.

1. [lns Bextopa a numeeM: a) (0,5;5), (0,5;2); 6) a, =2 —-5=-3;B) |a,| =
=3:1) |3 |=4/(0.5-05)2 +(2-5)% =3.

st BekTOpa b uMeeM: a) (1;0), (4;4);6) b,=4-0=4;8) |b| =4;

D) |6 |=4(4=1)2 +(4—-0) =5

Jst Bextopa ¢ mmeeM: a) (4;1), (6;1); 6) ¢,=1—-1=0;B) |c,| =0;

1) [¢|=4(6-4)* -(1-1)* =2.

st BekTopa d umeem: a) (6;0), (3;4);0)d,=—4-0=-4;8) |d,| = 4;
1) |d|={(3-6) +(-4-0)> =5

.
Hns Bextopa e umeeM: a) (0,5;,-4), (0,5;-1); 6) e, =—1 - (—4) = 3;
B) ey = 3: 1) |2 |=4/(0.5-0,5)% + (~1—(—4))® =3.
2.4,=0,b,=|b|,c.=0,d.=—|d|.

3.a)4(0;2), B(12;-3); 6) 5, = 12— 0=12,5,=-3 - 2=-5; B) |s,| = 12,
lsy| = 35; 1) |§|=\/(12—0)2 +(_3_2)2 =13,

4.

41

S4B =\/(4—(—8))2 +(3-(-2))* = 13. Tak Kax IIyTh HE MOXKET NPEBBICUTH

nepeMerieHus (MOIylb KOTOPOTO €CTh HaNMEHBIIEE PACCTOSHAE MEXIY
HayalbHOM M KOHEYHOM TOYKAaMHM IIyTH), TO OH MOXET OBITh THOO paBeH,
1160 OoJIbIIE EPEMEIIEHHS, HO HU B KOEM CIIy4ae He MEHbIIIE eT0.

5. IIpsAMOTMHENHBIM PaBHOMEPHBIM JIBUKEHUEM HA3bIBAECTCS TAKOE JBU-
JKeHHE, TPU KOTOPOM 3a OJMHAKOBBIE NMPOMEXYTKH BPEMEHU TENO CO-
BEpIIaeT OJMHAKOBHIC IEPEMEIICHUS BJOJIb HEKOTOPOH OCH (Tak Kak
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IBIDKeHUe npsimoiuHeitHoe). Ilostomy s, =

v, TO€ vV, — TOCTOSHHAaA

BEJIMYMHA, XapaKTepusylollasi CKOpocTh nepemenieHus. Hcexons wu3
YPaBHEHHUS X = X( T Sy, HOJIYUHUM X = X 1 VL.

6.
Jlano:

ve=5M/c; xo=3M

Pemenue.
x(f) =xo+ vt = x(f) =3 + 5¢.

Haiitu x(2). | OtBer: x(7) = (3 + 5¢) m.
7.
X10 XB X0
| A Boigan o | ——
-200 -100 0 100 200 300
Jlano: Pemenue.
X; =260 —10¢ | B HauaabHBIA MOMEHT HAOIIOIECHUS:
x,=—100+ 8¢ | x,0=260—-10-0=260; x,0=-100+8 - 0=-100.

Haiitu x,9, X10,

1, Xy

B moMmeHT BeTpeun: x; = x; wiu 260 — 10¢ =—-100 + 8¢.
OTcroza HaxX0JMM MOMEHT BpeMeHH BeTpeun: ¢ = 20 c.
X, =260—-10-20=-100+ 8 - 20 = 60 ™.

OTBeT: X0 = 260, x,0 =100, =20 ¢, x, = 60 M.

8. CoracHo rpaduKy: mWIOT OBLT CIYIICH HIDKE CTOSIHKH Ha 10 MeTpoB.
ITo rpaduky onpenenum xo =—10; v, = 10 M/ 5¢ =2 m/c; x =—10 + 2¢.

9.
JaHo: Pemenne.
2y gtV v, onowt_4Swe2c g
Vo 0
_ t t a v 3Im/c
v=3wMm/c 5 ) s 5 ,
w=4Swe | _a vt vt (4Swe)f 2e oo
didy = 2 0 ot 2-3m/c ’
Haiitu 11, s. OtBet: t; =3¢, 5= 6,75M.
o - = =
S_3 - - - +
10. s:v0t+£:t V0+a_t :L(Vo+(V0+at))=vo v,
2 2 2
2 = - = \,2 - -
s S V=V . o — Vo)t
11.s:v0t+L;a:ﬂ’S: 0t+(v Vo) :V0+Vt’
t 2t 2
v v =2 =2
. V=V, VotV 1 (. . ﬂ TR
a,s)= t=—-\W,vp)+Vv" —vy —vy,V))= —
@)= B | )55 )=
=2 =2
Si=2—2
2s
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12.

Jlano: Pemenue.
t.=0,3¢c s 0,43m
= Vep =— = ———— ~ 1,43 Mm/c.
s=043 M LA 03¢
2 .
a =—j; v=at _2s :Mz 2,87 m/c.
t 0,3¢
Haiitu vep, v. | OtBeT: vp = 1,43 M/c, v = 2,87 M/c.
2 2 2
t t 3 t
13. 505 =Gos? D Sex = Goxl 2406l _ 35,6. = B 3 pa3a Gosblire.
2 2 2
Vex = dext = 36t = 3vo6. = B 3 paza Gounbrie
14.
vl J11s1 CKOPOCTHOrO
/ Jlns1 06BIYHOTO
/ Jndra
—

15.

Jlano: Pemenne.

Vi) =10+ 0,57 | voe=1(0)=10+0,5-0=10 m/c; a = 0,5 m/c’.
C TeueHHEM BpPEMEHH MOJYJb BEKTOpa CKOPOCTH
aBTOMOOWIIA Bo3pacTaeT (Tak kak a>0 u vp>0).
Haiitu vy,. | OtBer: vy, = 10-m/c:

16. [Tocre yaapa yCKOpeHHE IaiObI HATIPABICHO MPOTHB-cKopocTH. Korma
CKOPOCTB 00paIaeTcsi B HyJlb, YCKOPEHHE TOXKe CTAHOBUTCSI paBHBIM HYJTIO.

S=t)mlc,” 0=t<5;
v, (1) I={

0 m/c, t>5.
v

oOrRr N WM OOOT
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17. x = xy + s5,. Panee ObIIO TOKa3aHO, YTO IPU PABHOYCKOPEHHOM JIBHU-
JKEHUH C YCKOPEHUEM d, ¥ HA4YaJIbHOH CKOPOCTBIO Vo, TIEpEMEIICHNE PaB-

a.t a,
HO: Sy = Vol +T , IOOTOMY X = Xgt Vo, +T .

18.
Jlano: Pemenue.
a,=0,1 m/c? vi() = v + at=0,1¢ (B M/Cz).
vor =0 201
=0 X() =x0 + vt + 2= 2L — 0 052,
Haitru v,(7), x(f). | OtBet: vo, = 10 m/c.
19.
Jlano: Pemenne.
[vs| = 40 km/1 [Vul = [[Va| = |Vel| mpH vy (i Vi WK [Vyy| = ||V + [v|
a) [Vor| =0 IpHU Vg N Vare

0) [Vor[=10 kM/a | 2) y, 1 v, 1w, TN v, = [yl = |40 km/9 £ 0 xM/4| =
B) |V0TH|:4O KM/4 =40 xM/4.

1) [Voral=60 kM/4 | G, My =5 v, | = |40 km/a — 10 km/a| = 30 km/a.
vy Nov, = [V = |40 km/g + 10 km/9| = 50 k™m/4.

B) v, T1 vy = vyl = |40 km/a — 40 km/al = 0.

vy Nov, = [V = |40 km/g + 40 km/9| = 80 KM/4.

) vy T vy = [V = |40 kM/a + 60 kv/a] = 100 kM/d.
vy T vy = Vil = [40 KM/ — 60 kM/4] = 20 KM/
Haiitu v,,. Otser: a) 40 kxm/4; 6) 30 km/4 mim 50 xkm/4;

B) 0 mmm 80 km/9; 6) 100 km/a wimm 20 km/4;

20. CxopocTh KaTepa OTHOCHTEIIBHO Oepera Mo TEUCHHUIO: Vi =

= Y+ v, = 6v; (31€Ch v, — CKOPOCThH KaTepa OTHOCUTEIHHO BOJIBI, V; —
CKOpPOCTh TEUCHUS BOJIBL OTHOCHTEIIBHO Oepera), CKOPOCTh KaTepa OTHO-
CUTEIbHO Oepera MpPOTHB TEUCHUS: Vi = V = v, = 4v,. Takum 00pazom,
Yier g = 1,5.

Vi

m _3,87-107kr
Vooo3.107w
pUKa paBHa IUIOTHOCTH BO3IyXa, a, CJIEAOBATENIFHO, BHITAIKHBAIOIIAS
CHiia, NEHCTBYIOIIAsl HA INAPUK PaBHA €ro CHje TSHKECTH. 3HA4HT, 110
nepBoMy 3akoHy HBIOTOHA mIapuk ocTaHeTcs B COCTOSIHUM MOKOS, T.K.
€ro OTITyCTHNIA 0e3 HadalbHOM CKOpPOCTH (WHade OBl OH paBHOMEPHO U
TIPSIMOJIMHEITHO TIepEeMeIIIacs).

21. p= =1,29 Kr/M°. Ml BUJUM, YTO IJIOTHOCTH IIIa-
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22. CornacHo TpeThbeMy 3akoHy HbIOTOHA CHITBI, IEUCTBYIOIINE HA [Iaph
paBHabL. CorllacHO BTOPOMY 3aKOHY HBIOTOHA WX YCKOPEHUS PaBHBI:
F F a m
a.=—, a,=— . Orcioma: —= =—2. B peanbHbIX (U3HUECKUX 3a7a-
mC ma aa mC

qax (KOFZ[a MAacCChbl MIapOB HE PABHbI HyJ'IIO) MOAYJIb YCKOPCHUS CTAJIbHO-
TO Iiapa HE MOKET PaBHATHCS HYJIIO. OH MOKeT OBITh KaK 60J'II)HIG, TaK U
MEHBIIEC MOAYJIA YCKOPEHUS aTFOMUHUEBOIO MIapa, 9YTO 3aBUCUT JINIIb OT
COOTHOIIEHUA MacC MIapoB.

23. U3 dopmynsr muist g monydaem: GM; = gOR32 . Honcrasnss B popmy-

R2
Ty IS g, TIOJTyYaeM: g:g0—32.
(Ry +h)
2 2
v v 1 1
2. aj=—; ay=—=—ay; T1=ma, ; T, = ma, =—ma, ==T,.
1T 175, T4 1542 2=y =50

Kak yckopenwne, Tak u cuia, AEHCTBYIOMIasl HA BTOPOIl mapuK, B 2 pas3a
MEHBIIIE€ aHATOTHYHBIX BEJIMYHH TSI BTOPOTO IMIAPHKA.

25. Ha BeIcOTE /1 OTHOCHTENBHO 3eMiHM 7 = R; + h; may, = mg;

v? - goR3 — y= goR3
(Ry+h) (Ry+h)? Ry+h
26.
Jano: Pewenue.
R =6400 kM = 6,4-10° M | Bocronbsyemcst popMyIIoid, TOTydeHHO# B
20 =9,8 M/c? TpepIayIIe 3a1ade:
— _ 6
h*3600 KM*3,6 10°m - g0R32 ~ 9,8M/C'(6,4‘106M)2 N
Ry+h  \6,4-10°M%3,6-10°m
~ 6300 m/c.
Haiitu v: Otser: v = 6300 ™m/c.
27. v, =gt.
vy, M/C
50
40
30
20
10
t,c
0 + ; ‘ ‘ ; -
1 2 3 4 5
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28.

Jlano: Pemrenue.

m=0,3kr | Ap=mAv=mgAt.

vo=0 T.x. Av; = Av, (paBHOYCKOpEHHOE IBHKECHHUE), TO
t=3c¢ Ap1=Ap,=Ap=03kr-9,8 m/c*- 1 c=294krwm/.
At=1c

Haiitu v. OtBert: Ap; = Ap, = Ap =2,94 xr-™m/c.

29. T.x. m — TOCTOSHHAs BeNMYHMHA, TO U3MEHEHHE HMMITyJbca Oyner
OTIPEJIETISITHCS TOJBKO M3MEHeHneM ckopocT. [lo rpaduky (cM. 3amady
27) BUIHO, 9TO eciu At; = Aty, TO 1 Av; = Av,, 1, 3HaUUT, Ap| = Ap;.

30. B ycioBusx cBOOOIHOTO TAJCHUS CKOPOCTH OOOMX IIAPHKOB B JIFO-
00if MOMEHT BpeMeHH OyayT OJMHAKOBEI, U, CI€J0BATEIbHO, OTHOIIEHNE
UX UMITYJIECOB OYyAET 3aBHUCETh JIMIIL OT OTHOIIEHHUsS WX Macc. Tak kak
MO YCJIOBHIO 0OBEMBI OJJMHAKOBBI, OHO OyJIET PaBHO OTHOLIEHHIO ILIOT-

Pu _ 8.9:10°kr/v’
Pa  2,7-10°xr/m’

MOMEHT BPEMEHH MEIHBIH MIapHK UMEeT UMITyJIbC IpHUMepHO B 3,3 pasa
OoutbIlre, Y4eM aTFOMUHHUEBBIN.

HOCTEH Meau W aIFOMHUHHS: ~ 3,3. Urak, B 11000i1

31.
JI0 CTOJIKHOBEHHS
1 2 X
I S e O
IOCJIe CTOJIKHOBEHUS
1 2 X
o
Jlano: Pemenue.

vi;=0,2wm/c | [lo 3akoHy coxpaHeHuss wummynsca (Ha ocb X):
v = 0,1 M/c | my, +mvy =mv| +mvh. = V) =V, +Vy, — V[, =

[ A—
Viy= 0,1 m/c =0,2m/c+ 0,1 m/c—0,1 m/c=0,2 m/c.

Haiitu . Ortset: v),= 0,2 m/c.
32.
O CTOJIKHOBCHHUS
1 2 X
—— e -

II0CJIC CTOJIKHOBCHUA

Pemenue.

ITo 3akoHy coxpaHeHHs wmMITyTsca (Ha OCh X):
M|, + MYy, =mv|, +mvy, = Vi, =V +Vy, — V|
=0,2 m/c + (0,1 m/c) — (0,1 m/c) = 0,2 m/c.
Ortser: v;, = 0,2 M/c.

JlaHo:

vi, = 0,2 M/c
vy =—0,1 M/cC
v, =-0,1 m/c

=

Havitu v.
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2 2 2
m myyy my m
E:—+—:—~(v12x+v§x); E'=—1lx 2 =—-(v1'§ +v'236);
2 2 2 2 2 2

vi 43 = (0,2 M/c)’ + (—0,1 m/c)* = 0,05 M*/c%; vi2 + V52 = (—0,1 m/c)* +

+(0,2 M/c)* = 0,05 M/c* = Vi +v3 =V +vi = E=E".

34. To rpaduxy onpenensiem, uto 7' =2 cu v = 1 = 2L = 0,5 ' JIro-
c

0ast Ipyras TouKa U3MEHSET CKOPOCTh C TOH jK€ caMOi 4acTOTOH.

35. Bo3pmeM 3a ¢ = 0 MOMEHT, KOTJ]a OTKIIOHEHUE CPEIHEUW TOUKH CTPY-
HBI PaBHO HYJIIO.
I'padpuk ©HE TOmUTCA
Uil IpyTUX TO4YeK
CTPYHBI, T. K. aMILIH-
TyJa UX OTIMYHA OT
aMIUTUTYIbl CpeHen
touku. s cpegHux
TOYEK CTPYH IpYrux
ap¢ oH Tem Oosee He
TOANTCS, TaK KaKk OHH
MMEIOT MHBIE YacTOTHI KOJICOaHUH.

36. Hamo nBa 0IMHAKOBBIX KAMEPTOHA PACIOJIOKUTh Ha HEKOTOPOM pac-
CTOSIHUM JPYT OT JIpyTa TaK, 9TOOBI MX PEe30HATOPHBIC SAIIUKH OBLIH 00-
paleHs! ApyT K Apyry. Ecim Teneps yaapuTh 10 OAHOMY U3 HUX H 9epe3
HEKOTOPOE BpEMs 3aliIyLINTh, IPUKOCHYBIINCh PYKOM K HEMY, TO MBI
YCIBIIIUM 3BYK OT BTOPOro KaMepTOHa. B OCHOBE 1TaHHOTO OIBITA JICKHUT
SIBJIGHUE 3BYKOBOT'O PE30HAHCA.

37. Ilonp3yscek rpaduxom, onpenensieM: a) npu 3 F-aMImnTyaa ycraHo-
BUBIIMXCS KoJeOaHwi OyHer Oosbie, yem mpu 1 [1r;,0) 4ToObl aMIuin-
Tylla YCTAaHOBUBIIUXCS KOJEOAHWHM OblIa MaKCHMAJBHOW, Kadeld Hao
MOJITATKABATH C YacToToU 2 I'I; B) COOCTBEHHAs 4acTOTa Kadyelel paBHa
YacTOTE BhIHYXAAOIEN CHIIbL, T.€. 2 1.

38.
Jlano: Pemenue.
=10ecm=0,1 m 2
2t 000 ke | Fy= Fut mgebl = 1=~ 00028 98w _
B=4-102Tn Bl 4.107°Tn-0,1m
=49 A.
Haiitu I | OtBet: /=49 A.
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39. B nanHOM ciydae pojib LEHTPOCTPEMUTEIBHON CHIIBI BBITIONHSAET
CHJIa, C KOTOPOHl MarHUTHOE TOJIe JICHCTBYET IBMKYLIMHCS 3JIEKTPOH.
[Tonb3ysch MpaBHUIIOM JIEBOH PYKH, OIPE/IENISEM, YTO JJIEKTPOH BIIETEN B

KaMmepy B TOUKe B.

40.
Jlano: Pemenue.
- 7
v=3-10"m/c v’

my
=16 107 Kn | Fue = Fs ™ = Blelp = r= =

m=9,1- 107" kr

B=85-10"Tn |_ 91-107 kr-3-10" m/c
85-10°Tn-1,6-10" Kn
Haiirn . Otser: r=2- 107 M.

41. B pesynbrarte B-pacmana: léc - 1‘7‘N+_?e.

42. 21 Al+gn— JIN+3He.

Ble|

=2.102m.

- - 1 .
43. A THX > IN+ He = 159X = n— .meiitpon.
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JlaGoparopHblie padoThlI.

JlabopaTopHas paGora Nel.

Hccreoosanue pasnoyckopentoco osudicenus 6e3 HauaibHoU CKOPOCHL.

Bapuanr 1.

Llenv pabomul: yoenuThcs B paBHOYCKOPEHHOM XapaKTepe ABMKEHHS
OpycKa M OIpE/IeNUTh €ro YCKOPEHHE U MTHOBEHHYIO CKOPOCTb.

B nanHOM BapmaHTe paOOTHI HCCIEOYIOT XapakTep ABIKEHHS Opycka
10 HAKJIOHHOW IuIocKkocTH. C moMomIpio mpubdopa, M300pakKeHHOTO Ha
puc. 146 a) yueOHHMKA, MOKHO H3MEPSATh MOAYIIA BEKTOPOB IEepeMerie-
HUH, COBEPILIEHHBIX 6pyCKOM 3a IIPOMEXKYTKH BPEMEHHU 11, I = 2t, =

= 3t,..., t, = nt|, OTCYUTHIBAEMBIX OT MOMEHTA Hayaja ABrKeHusd. Ecin
3amnucaTh Uit JaHHBIX MOJYJIEH BEKTOPOB MEPEMEIICHUI UX BHIPAKEHUS:
2 2
at? at3 a2,y 27 at; a3y 3?
_4h _dly 1) _ _ 43 1) _
S\ =, Sy T T E S, Sy E T =83,
2 2 2 2 2 2 2
2
at,f a(ntl) n*
S}’l === _Sl .
2 2 2
TO MOYXHO 3aMETUTH cneny}omyfo BaKOHOMepHOCTL
S1:SyiSyc s, =12:22:3% @ =1:4:9:..:n%

Ecnm 3Ta 3aKOHOMEPHOCTH BBITIONHSACTCS I H3MEPEHHBIX B paboTe MO-
IyJield BEKTOPOB MepeMelIeH i, TO 3T0 1 OyIeT JoKa3aTeIbCTBOM TOTO,
YTo JBW)KEHHWE Opycka 10 HaKIOHHOW IIJIOCKOCTH  SIBJISIETCS
PaBHOYCKOPEHHBIM.

Ilpumep gvinonHeHus pabomui.

3aoanue 1. ViccnenoBanue xapakrepa JIBIXKCHUSI Opycka 110 HAKIOHHOW
IJIOCKOCTHU.

o Qx| w|olo o tlw o lolal[s]|o]|nlo
lolela ||| ===l =|a|a|a|q | |an
=~ Slejcs | sl |ald|d|la|c]s|s|ae
g aNlo|lvo|o|w|~
v < O =) el N
o Al I Al N R RN Rl R R Rl e RS e
Buiyucnenus.
s5 _ 3Mm s3 _TMMm s, 15Mm S5 24 MM
222 o3 BTy Mo T T o5 ST 0y,
s 1Imm s 1mm s lvm s lvm
S¢ 36 MM s7 _ 50MM Sg _65MM Sg _ 82MMm
260 = T o34, L= T =50, B = T =65, 2 ="2 0 =)
s lvm s 1mm s lvmm s Ivmm
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St 102mM o) S1_126MM oo sip _146MM o s
s, 1 MM s 1 mm S Imm 51
_170MM o s 198w o0 s 227wm

1MMm 5 1MMm S Imm

OTcro1a HAaXOIUM:
S1:82:83:84:85:86:857:88:89:810:811-512:813:814:815—
=1:3:7:15:24:36:50:65:82:102:126:146:170:198 :227.
OTa 3aKOHOMEPHOCTh HE OU€Hb CHIIFHO OTIMYACTCS OT TEOPETHICCKOH
3aKOHOMEPHOCTH ISl PaBHOYCKOPEHHOTO IBIDKEHHs. TakuM oOpa3om,
MOHO CUHTaTh, YTO JBMIKEHHE OpyCKa [0 HAKIIOHHOW IIOCKOCTH SIBJIS-
€TCsI PABHOYCKOPEHHBIM.

3aoanue 2. OnpeneneHne yCKOPEHUs IBHKEHUS OpycKa.

2s
Yckopenne OyaeM BEYUCIATH 10 popmyne: a = —.

t2
=02 ¢3 510 = 102 3w = 0,102 w5 ay = 22N 5 1 /2
(0,2¢)
fs =03 ¢ 515 = 227w = 0,227 s @y = 222 M o 5 04 s
(0.3¢)
2 2
o = a ;az _ 5,1wm/c +25,04 m/e” _ 5,07 w/c2,

3adanue 3. OnpenencHre MTHOBEHHOW CKOPOCTH OpycKa B pa3HBIE MO-
MEHTBI BpEMEHH M IIOCTPOCHHUE rpaduka 3aBUCHMOCTH MIHOBEHHOH CKO-
pocTH v OT BpEMEHHU {.

3HayeHne MTHOBEHHOW CKOPOCTH OyJIeM BBIUUCIIATE 10 popMyIie: v = at.
t=051.¢; v=5,07 m/c’ - 0,1 ¢ = 0,507 m/e.

1=02c;»=507m/c’ - 0,2 c= 1,014 m/c.

1=0.3 c;v=75,07 m/c” - 0,3°¢c =1,521 m/c:

I'padmk 3aBUCHMOCTH MFHOBEHHOW CKOPOCTH-V OT BPEMEHH £.

v, M/c
2
1,5
1
0,5
T } } } —
0 0.1 0,2 0.3 04 5¢C
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Hononnumenvhoe 3adanue. IlocrpoeHue rpaduka 3aBUCUMOCTH KOOPIH-
HATHI X OpycKa OT BpEeMEHH £.
Xo = 0, th= 0, x,«(ti) =S = 1,2,3,..
X, MM A
250 +

.,15.

200 +

150 +

100 +

50 -

Bapuanr 2.

Llenv pabomul: ONpenenUTh YCKOPSHUE MBIDKCHUS IAPUKA U €ro
MTHOBEHHYIO CKOPOCTb TIEPEel YAaPOM O LIHIHHID.

JIBiKeHHE MIApHKA 10 HAKIOHHOMY JKEJOOY SIBISETCS PaBHOYCKO-
peunbiM. Eciu Mbl OTIycTHM O3 HayaabHOW CKOPOCTH IIAPUK M HU3Me-
pUM TPOUACHHOE UM PACCTOSIHUE § JO CTOJKHOBEHHS C LUIUHIPOM H
BpeMs ¢ OT Hayana JBHXKEHHS 10 CTOJKHOBEHHS, TO Mbl MOXEM paccyu-
TaTh €ro yCKOpeHue 1o Ghopmyie:

_2s
a —t—z .

3Hasi yCKOPEHUE @, MBI MOXKEM OIPEEIUTh MTHOBEHHYIO CKOPOCTh V

o opmyie:

v=at.
Tpumep 6vinoanenus pabomal.
Hucno yna- Bpems Yckopenue | MruopenHast
Paccrosnue s, )
POB MeTpo- JIBIDKEHUS s 2 CKOPOCTb
M a=—,M/c
HOMa 1 t,c 2 v =at, M/c
3 0,9 1,5 0,8 1,2
Boiuucnenus.
2-09m
t=05¢-3=1,5¢c;a="—""""=0,8 m/c’;

(1,5 0)2

v=08wm/c’-1,5¢=12wm/.

64



JlabopaTtopHas padora Ne2.

H3mepenue yckopenus c60600H020 NAOeHUS.

Lenv pabomui: N3MEPUTH YCKOPEHHE CBOOOMHOTO MAaJCHHUS C TTOMO-
IIbEO TPUOOpA IS H3yUEHHUS IBUKEHHS TEIl.

CBo0oiHOE MajieHue Tena SIBIAETCs] PABHOYCKOPEHHBIM JBHKECHHUEM.
Ecnmu Mpl oTmycTuM 6e3 HadallbHOM CKOPOCTH KakoH-HHOyIb Tpy3 (Ha
YCTaHOBKE OCBOOOXKIAaeM 3aXKMM) M M3MEPUM IPOHIEHHOE UM PaccTos-
HHE S ¥ BpeMsd f, 32 KOTOpoe ObLIO MPOHAEHO 3TO PACCTOSIHUE, TO MBI
MO’KEM PacCUUTaTh yCKOPEHHE CBOOOHOIO MajieHus 1o (popmyie:

_2s
=5

Ilpumep gvinonnenus pabomoi.

YckopeHue cBo-
[IyTsb 5, MM [yTb 5, M 0OIHOTIO MazeHus
g =25/, m/c?

Bpewms nBuxe-
mus t=nT, c

0,28 400 0,4

Boruucnenus.

_2.04wM

n=14;t=14-0,02¢c=0.28c; gmn—( B ~10,2 m/c%.
0,28¢

AZ = |@oxen — Zreopl = | 10,2 M/ — 9,8 m/c?| = 0,4 m/c’,

0,4 m/c?

A2 100% = -

8 9,8 Mm/c

-100% = 4,1 %.

JlabopaTtopHas padora Ne3.

Hccnedosanue 3asucumocmu nepuooa u 4acmomsl c60600HbIX KOO~
HUL HUMAHO20 MASMHUKA OM €20 OJUHbI.

Heﬂb pa60mbl: BBISICHHUTB, KaK 3aBUCAIAT IEPUOI U 4aCTOTa CBO6OI[HI)IX
KoJieOaHui HUTSHOIO MasTHHKA OT €T0 JUIUHBI.

HpI/I HU3MCHCHHU JJIMHBI HUTSAHOI'O MasATHHUKA MCHACTCA €ro 4acTtora u
nepuoa. B )IaHHOﬁ pa60Te MbI JOJIKHBI ONPEACINUTL 3TY 3aBUCUMOCTD.
HCpI/IOZ[ 1 4acCTOTy OIpeAcIaeM CJIICAYIOINUM 06pa30M. OTKIIOHHM IIIa-
PUK MAasAITHUKA OT IOJIOKCHUA PABHOBECUS Ha HG6OJ'H)IHyIO aMIUIUTyly U
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3aceyeM BpeMs f, B TEUEHHE KOTOPOrO MAasTHHUK coBepumut N . Kosnebda-
Huii. Toryia mepruo/ ¥ aMIUTUTYIy MOXHO MOCYUTATH 10 (POPMYyJiam:
t 1 N
T=—,v=—=—,
N T ¢
W3Mmepsist IEPHO ¥ YaCTOTY MPH Pa3HBIX 3HAYEHHUSIX UTUHBI MasTHH-
Ka, MBI TEM CaMBIM I10Jy4aeM 3aBUCHMOCThH IIEPHOJIa U YACTOThI OT JIJIH-
HEL

Ipumep gvinoanenus pabomsoi.

Ne ompITa 1 By 3 4 5
®us. Ben.
L, cm 5 20 45 80 125
N 30 30 30 30 30
t, ¢ 13 27 40 53 67
T, c 0,43 0,9 1,33 1,77 2,23
v, I'n 2,31 1,11 0,75 0,57 0,45

W3 nmaHHBIX B TAOJNHIlE MOKHO 3aMETHTh TAKyI 3aKOHOMEPHOCTH:
yeM OOJIbIIIE JJTHHA MAsTHUKA, TEM OOJIbIIE TIEPHO M MEHBIIE YacTOoTa,
1 Ha000pOT.

Jlononnumenvroe 3a0anue.

l[e]lb 300aHUS: BbBISICHUTDH, KaKad MAaTEMAaTHYCCKasd 3aBUCUMOCTL Cy-

MECTBYET MEXIY AIMHON MasTHHKA U TIEPHOJIOM €To KOJIeOaHUH.

Ezz £z3 £z4 £z5
I T 4 T
hig Loy L 6 2 _53
ll ll ll ll

W3 nanHBIX B TaOnMIle XOPOIIO NMPOCMATPHBAETCS CBS3b MEXKAY IIe-

prooM KonebaHuil MasSTHUKA U €TO JUTHHOM:

Ty

y

rae k MoxxeT mpuHUMaTh 2,3,4 1 5.
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JlabopaTtopHas padora Ne4.,

H3yuenue agnenus s1ekmpomMazHUmHONu UHOYKYUU.
L{env pabompi: U3yYUTH SBICHNE IIEKTPOMArHUTHOW MHIYKIIUH.

Kak u3BecTHO, sIBJIGHHE DIIEKTPOMArHUTHON WHIYKIIUH 3aKIF0YAeTCs
B BO3HHUKHOBEHUH 3JIEKTPUYECKOTO TOKA B 3aMKHYTOM IMPOBOJHHUKE MPH
W3MEHEHHH MAarHUTHOTO IOTOKA, MPOHH3BIBAIONIETO OXBAYEHHYIO MPO-
BOJTHHKOM ILTOIIAb.

Tpumep gvinoanenus pabomsi.

1. Cbopxka ycraHoBkH (puc. 152 yueOHuKa).

2. B nepBoM onbITe MHAYKIMOHHBINA TOK BO3HMKAI B KaTyIIKE B CIIydae
KOrZJa, MarHuT [BUTalCsl OTHOCUTEIBbHO KaTyIIKH. IIpu TopMmoskeHHH
MarHura cuja MHIYKIIMOHHOTO TOKa PE3KO BO3pacTaja M Majaia A0 Hy-
JIs1, KOT/Ia MarHUT OCTaHABJINBAJICS (TIOKOMIICS).

3. I3MeHeHre MarHUTHOTO MOTOKA SIBJISIETCS PUYUHON BO3HUKHOBEHUS
WHAYKIMOHHOTO TOKA. T.€. MarHUTHBIA MOTOK P, MPOHU3BIBAIOLINI Ka-

TYHIKY, MEHAJICSA BMECTE C MHAYKIIMOHHBIM TOKOM, T.€. BO BpEMS JABHIKE-
HHW MarHura.

4. I/IHZ[yKHI/IOHHI)Iﬁ TOK BO3HUKAJI B KaTYIIKE IMpHU USMCHECHUU MAariuTHO-
ro NMoToKa, NPOHMU3bIBAIOUICTO ITY KAaTYHIKY.

5. Ilpu npuOMIDKEHNH MarHUTa K KaTyIIKe MarHUTHBIA TIOTOK MEHSUICH,
T.K. MAaTHUTHBIN NTOTOK 3aBUCHUT OT MOJIYJSI BEKTOPa MarHWTHOM WHIyK-

oud B (MOZyJb 3TOTO BEKTOpa HE ITOCTOSIHEH, T.K. MATHAUTHOE TI0JIE TT0-
CTOSIHHOT'O MarHUTa HEOJHOPO/IHO).

6. HarrpaBiieHre MHIYKIMOHHOTO TOKa OyAeT passMuHBIM NpH MPUOIH-
JKeHWY MarHuTa K KaTyIIKe U yJaJI€HHH €ro OT Hee.

7.-Yem QoJiblile CKOPOCTh JBMIKCHHUS MarHuTa OTHOCHTENHHO KATYIIKH,
TeM 00JIbIIIC MArHUTHBIN TIOTOK P, a, CleI0BaTEIbHO, W 3HAUCHHE WH-
TYKIIMOHHOTO TOKA.

8. Cbopxka ycraHoBku (puc. 153 yueOHuKa).
9. THIyKITMOHHBII TOK BOSHAKAET B CIyYasx a) U B).
10. MarHuTHbII MOTOK MEHSIETCS B CIIy4asix a) U B).

11. Bo3HUKHOBEHHE DIEKTPUIECKOTO TOKA B MOJEIH TeHepaTopa (puc.
154 yaebnuka). IHIYKIMOHHBIA TOK BO3HUKAET B PaMKe, BpaIaromIeHCs
B MarHMTHOM II0JI€ BCJCACTBHE HM3MCHEHHS MArHUTHOIO ITOTOKa (sBie-
HHE DJICKTPOMArHUTHOM WHIIYKIINH).
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JlabopaTtopHas padora Ne4.
H3yyenue denenus a0ep ypana no pomoepagpusm mpexos.

Llenv pabomoi: yOeoUThCS B CIPABEUIMBOCTH 3aKOHA COXPAaHEHUS
UMITyJIbCa Ha IPUMEpE JACJIEHHS SAep ypaHa.
IIpumep evinonnenus pabomoi.

3aoanue 1. Slopo ypaHa Tpu 3axBaTe HEHTpPOHA pa3leisIeTcs MNpH-
MEpHO Ha JIBE PaBHBIE YaCTH, KOTOPbIE Ha3bIBAIOTCS OCKOJIKAMH JICIICHHS.
[Tpu 3TOM OCKOIKH pa3ieTaloTcsi B MPOTHBOIMOJIOXKHBIE CTOPOHBL. DTO
MOXHO OOBSICHUTh Ha OCHOBE 3aKOHa COXPaHEHHUS MUMITyJibca. MIMIyibe
spa ypaHa [0 3aXBaTa HEWTPOHA MPaKTHIECKH paBeH Hy:o. [Ipu 3axBa-
Te HEUTPOHA AP0, MONyyast OT HETO HEKOTOPBIH UMITYJIbC, PACKAIIBIBACT-
Csl Ha JIBE Pa3JIeTAIOIIMXCS YacTH MaccaMu m; U m,. Ecnu 3ammcaTsb 3a-
KOH COXpaHeHus uMmmyibeca: 0= my v +m,vs,
TO Cpa3y BHIHO, YTO CKOPOCTH OOPa30BaBIIUXCS OCKOJKOB MPOTHBOIO-
JIO)KHO HampapJeHbl APYT APYTY, W, CIEAOBATENbHO, YaCTHIBI pa3ieTa-
I0TCSI B TIPOTHBOTIOJIOKHBIE CTOPOHBI.

3aoanue 2. o, U+yn— s(Ba+,X+2,n. B cuily 3aKkoHa COXpaHEHHS

3apsaaa 3anumeM: 92 + 0 =56 + Z+ 2 - 0. Orcrona nony4aeMm Z = 36. Ilo
tabmuie JI.1. MenperneeBa onpenenseM, 94To 3TO AP0 KPUIITOHA.

JlabopaTtopHas padora Ne6.
H3yyenue mpexog 3apascentvix uacmuy no 20mosvim homoepausim.

Llens pabomul: OOBICHAUT XapaKTep ABIKECHUS 3apPSDKCHHBIX JaCTHII.
IIpumep evinonnenus pabomoi.

3adanue 1. Tpexu 4YacTHII, ABWXKYIIMXCS B MAaTHUTHOM IIOJIE, H30-
OpaskeHsl Ha puc. 157, 158 yyeOHuKa, T.K. Ha 3THX QoTorpadusx ux Tpa-
€KTOPUHU KPUBOJIMHEWHBI.

3adanue 2. a) o-4acTULBI ABUTAIHCH ClieBa Hanpaso. 0) OnuHakoBast
JUIMHA TPEKOB O.~HacTHIl TOBOPUT O TOM, UTO OHH MUMEIN OJAWHAKOBYIO
9Hepruo. B) TONmMHA TpeKa yTOJNMAeTCs 3a CUYET TOro, MTO yMEHbIIa~
Jack CKOPOCTh N3-3a CTOJIKHOBEHUM C YaCTULIAMH CPEBbI.

3adanue 3. a) Pagumyc KpUBHU3HBI MEHSUICS 3@ CYET TOTO, YTO yMEHbB-
[I1aJach CKOPOCTh M3-3a CTOJIKHOBEHUH ¢ MOJIEKyJIaMH BOABL. 0) YacTHIls!
JBHUTAJNCH CIIPaBa HAJIEBO M3-3a TOTO, YTO TOJIIMHA TPEKOB CIpaBa Ha-
JIEBO YBEIMYNBACTCH.

3aoanue 4. a) DNEKTPOH MOCTOSIHHO TEPSUI CBOIO CKOPOCTBH 3a CUET
COyJIapeHU# ¢ YaCTHIAMHU CPEAbI, M 03TOMY TpeK nuMmeeT (GopMy crmpa-
nu. ©) DIEKTPOH JIBUTAJICS B HANPABJICHUH CTYIIEHUS CITUPAIU 10 yKa-
3aHHOM BBIIIE MpHYUHE. B) Tpek Ha puc. 158 amuHHEe, HIOTOMY YTO OH B
MEHBUIEN CTENEHU B3aUMOJEHCTBYET C CPENOi.
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