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Bonpocsl.

§1.

1. MarepuanpHast TO4ka oONagaeT Maccod, HO MMEeT IMPEeHeOPEKUMO
Malble pa3Mepsl.

2. MarepuaibHas TOYKa — 3TO aOCTpaKTHOE MOHSTHE.
3. JIns ynpouieHus 3aaad.
4. Korma B ycoBHH 331a9H pa3MepaMH 3TOTO Tela MOKHO IpeHeOpeys.

5. 3a MarepualbHyI0 TOYKY MOXKHO IPHHSTH aBTOMOOWIb IIPU OIIpese-
JICHUU €r0 CKOpOCTH Ha MapupyTe r. [IpotBuno — r. MockBa. OTOT ke
aBTOMOOWIIb HEINb351 CUUTATh MATEPHAIBLHOW TOYKON MPH pacyeTe JaBie-
HUSI, OKa3bIBAEMOT'0 UM Ha JIOPOTY.

6. [Ipu mocTynarenbHOM JABHKECHUU.

7. MatepuanbHON TOUKOW Ha3bIBae€TCs TEJIO, pa3MepaMu KOTOPOro MOXK-
HO IIpeHeOpeYb B YCIOBUAX JaHHOW 3a7aduu.

8. Ilpu npssMONIHEHOM JBWXCHHU TEIa.

9. Cucrtema oTcyeTa, OTHOCHTEIBHO KOTOPOW paccCMaTpHBAIOT JBIDKEHHUE,
TIPEZICTaBISIET CO00M COBOKYITHOCTH CHCTEMBI KOOPAMHAT, IIPHO0pa JUTst M3Me-
pEHIS BpEMEHH M TOUKH OTCYeTa, C KOTOPOH CBsI3aHa CUCTEeMa KOOP/IMHAT.

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

2. Bektop, HanpaBiaeHHBIA OT TOUKM OTCUETA Hayajla JIBHKEHUS K TOUKE
OTCYETa KOHIIA IBHIKEHHS TEA.

3. MoxHo.

§3.

1. Beruucienus MPOU3BOAAT CO CKAJIAPHBIMU BEJIMYUHAMMU.

2. Ecnm BeKTOp COHAIPaBIEH C OCBIO, TO €r0 MPOEKIHs Ha Hee Oyaer
MIOJIOXKUTENbHA, 1 HA00OPOT, €CIIH BEKTOP NMPOTHUBOIIOIO0KHO HAIIPABICH
OCH, TO €ro MPOEKLUs Ha Hee OyeT OTpHLATeIIbHA.

3.x1=xpt s,



§4.

1. CxopoCTbIO PaBHOMEPHOTO MPSMOJIMHEHHOTO IBHMKECHUSI HA3bIBAETCS
MTOCTOSIHHBIA BEKTOP V , PAaBHBINA OTHOIICHHUIO MEpEMEIEHsS § Teja 3a

. - 5
0001 TPOMEKYTOK BPEMEHH ¢ K 3HAUCHHIO 3TOT0 IIPOMEXKYTKA: v = —.
t

2. TTo popmye: s, = v,t.
3. [Ipu npAMOTMHEHHOM PaBHOMEPHOM JIBHKCHHUH.
4. D10 BUIHO U3 pHUC. 6 yueOHUKA.

5. OHM JBIXKYTCS PABHOMEPHO B PAa3HBIX HANPABICHUSAX CO CKOPOCTSIMH,
paBHBIMH 110 MOy 10 30 1 25 KM/,

§5.
1. K HepaBHOMEpHOMY TBHYKEHUIO.
2. CKOpOCTH Telna B TaHHOH TOYKE B TaHHBI MOMEHT BPEMEHH.
3. YckopeHHeM paBHOYCKOPEHHOTO JBUYKEHHS Tela ¢ Ha3bIBAETCS Be-

JIMYMHA, PaBHAs OTHONIEHHIO M3MEHEHHUS CKOPOCTH AV K MPOMEXYTKY
. . AV Vv,
BPEMEHH £, 32 KOTOPBIi 3TO H3MEHEHHE TIPOU30IIII0: d = — = ——— .
t t
4. JIBrkeHue ¢ TIOCTOSTHHBIM YCKOPEHHUEM.
5. On mokasbIBaeT OBICTPOTY U3MEHEHHUSI MOMTYJISI BEKTOPa CKOPOCTH.
6. B cucreme CU: 1 m/c%.

7. YBenn4uuBaeTcs IpH MOJI0KUTEIIFHOM YCKOPEHUH (B 3TOM CIIydae BeK-
TOp CKOPOCTH U BEKTOP YCKOPEHHs COHANpaBlIeHbl), YMEHbIIAeTCS —
IIPU OTPHUIIATENHBHOM (B 3TOM CIIydae BEKTOpP CKOPOCTH U BEKTOP yCKOpe-
HUSI IPOTUBOIIONIOKHO HAMpPaBJICHBI).

§6.
1.a) v, =vy, +at; 0) v, =ay.

2. B 06oux citydasx mpsiMasi, B CIIydae «a» — IPOXOJIIas Yepe3 Hayano
CUCTEMbI KOOpAWHAT.

3. OTH ABMXKEHHUS paBHOYCKOPEHHBIE, OJTHAKO, B IIEPBOM CIIydae yCKOpe-
HUE MOJIOKUTEIBHO, 2 BO BTOPOM — OTPULATEIBHO.



§7.

1. [Ipoekuus BekTOpa NepeMelleH s BhIYUCIsieTcs o hopmylie:

2

a,t

S =Vl +

[ToxcraBuM B 3Ty GOpMYJTy BBIpRXKEHHE JUISI TPOSKIMH 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 1I0-
AO+ BC

Jy4aeM, 4TO MPOEKLHUs BEKTOpa MEPEMEIICHUS s, = — OB pas-

Ha twiomaan ¢urypsl OACB — TpsSAMOYTOIFHOW Tpamleluyd ¢ OCHOBa-
aussmu AO, BC u Beicotort OB.

2

a.t

2.5, =Vt +

§8.

2 2

at
X — ISl MPOEKIIMH TIEPEMEICHUS; § = T —

1. ITo popmysne s, =
IJIsL MOIYJIsl BEKTOpA HEPEeMETIICHNS.

2. B n” pas, mOCKONbKy § ~ £

3 S _ a(nt;)z/z Y
Stl atl /2

4. Kak paa noCI€A0BATCIIbHBIX HEYETHBIX YUCECII.

5. Z[J'If[ OIIPEACIICHUA PABHOYCKOPEHHOI'O JABUIKCHUS.

§9.

1. B pa3HBIX cucTeMax oT4eTa 3TH BeJUUYMHBI UMEIOT pa3Hble 3HAUYCHUS U
M0-pa3sHOMY OPUEHTUPOBAHHEI.

2. lapuk, majaromIuidi Ha TIOJ IBHXKYIIETOCS aBTOMOOWIIS, HE IMEET ro-
PU3OHTAILHON CKOPOCTH OTHOCHUTENBHO Hero. OTHOCUTENHHO 3eMIIM OH
UMeeT CKOPOCTh, PABHYIO CKOPOCTH aBTOMOOMIIA.
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3. CkopocTh, MyTb, TPAEKTOPUS M T.[. Pa3InUYHbI B Pa3HBIX CHCTEMax
oTCYeTa.

4. lenuoneHTprYeckas cuctema cBszana ¢ CONHIIEM, FeOlleHTpHYECKast
— ¢ 3emuteii.

5. CmeHa Hs1 1 HOUM OOBSICHSIETCS BpalleHHeM 3eMITH BOKPYT CBOEH OCH.

§10.
1. PaBHOMEpHO U NPSIMONHUHEIHO, UIX OKOUTCH.
2. Her.

3. Teopust ApucTOTENs, 3aKIIOYAONIAsCS B TOM, YTO NPH OTCYTCTBHU
BHEIITHETO BO3JCHCTBHUS TEIIO0 MOXKET TOIBKO MOKOUTHCS.

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

5. Omnepit, M300paskeHHBIA Ha puc. 19 ydeOHMKa, NOKA3bIBAaeT TO, UTO IO-
MHMO HMHEPIMAIbHBIX CHCTEM OTCYETa (B KOTOPBIX BBIMOIHICTCS MEPBBIA
3akoH HpIOTOHA) CyIIECTBYIOT CUCTEMBI HHOTO Xapaktepa. OH COCTOHUT B
crenyromeM. Ha Tenexke OJWH IIAPUK JICKHUT Ha TOPU3OHTAIBHOM IMO-
BEPXHOCTH, a BTOPOM MonBemmuBaeTcs Ha HUTH. CHayana TelexKa IBH-
JKETCS TIPSIMOJTMHEHHO ¥ pABHOMEPHO, U B 3TOM ClTydae 00a Imapuka HaXo-
JIITCSL B TIOKO€ OTHOCHTENHFHO TelekKH. CTOUT TONBKO MPUIATHh TEIICIKKE
ycKkopeHue (00 ee MPUTOPMO3UTH, MO0 TOATOIKHYTH), KaK IIAPHKA
MPUIYT B JABMKCHUE C YCKOPEHHEM OTHOCHTEIBHO Telewku. TakuM obpa-
30M, OTHOCHTEJIBHO TENICKKH NepBbIi 3ak0H HbIOTOHA HE BBIOIHSIETCS.

6. CyLLleCTByIOT CUCTEMBI OTCYETA, OTHOCUTCIIBHO KOTOPLIX TECJia COXpa-
HAIOT CBOIO CKOPOCTH HeHSMeHHOﬁ, €CJIM Ha HUX HEC ﬂeﬁCTByIOT BHCHIHUC
CHJIBI UJIK UX HeﬁCTBHe CKOMIICHCHUPOBAHO. Takue cucTeMbl Ha3BIBAIOTCS
HWHCPpIUATIbHBIMU.

7. UHepuuanbHble CUCTEMBI YOBIETBOPSIOT IEPBOMY 3aKOHY HbIOTOHa,
HEUHEpIUalbHble — HET.

8. MosHo.
9. Her.

§11.

1. [IpunokeHHas K Tely CHUIIa.

2. Yem OoJjibllle MOIIHOCTH aBTOMOOWIIS, @ COOTBETCTBEHHO €ro Cuja
TSTH, TEM OBICTpEE OH YBEJIMYUBAET CBOIO CKOPOCTb.

3. OmneIt, n300paxeHHbIH Ha puc. 20 yueOHMKa, JOKa3bIBAET TO, YTO MPH-
JIOXKEHHas K TeNly CHUJa SIBIIETCS NMPUYMHON yCKOpeHUs. [ npoBeneHus
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JTAHHOTO OTIBITA HAJI0 B34Th TEJIEKKY, YCTAHOBUTH Ha HEW J1Ba OJIMHAKOBO
paboTaroIMX BEHTWISTOpPA U KalledbHUILy. JI11 KOMIIEHCAauy CHIIBI Tpe-
HUS NIPUKPENUM K TeNeXKe OJUH U3 KOHLIOB HUTHU, NEPEKUHYTOU uepes
070K, a K APYroMy KOHIy HUTH TIOJIBECHM Ipy3. 3aTeM OTKPOEM KpaH Ka-
TIETIFHUIBI ¥ BKITIOYMM 00a BeHTHIIsITOpa. 1lon aeficTBreM Critbl BEHTHIIS-
TOPOB TEJEXKa NMPHUAET B ABWXKeHHWE. [Ipu 3TOM Ha cTonm OymyT mamaTh
KaIUTH 4epe3 OMHAKOBBIC TIPOMEXYTKH BpeMeHH. Temeps, ey u3MepsITh
PacCTOSHUS MEXIY COCEIHUMH KaIUIIMH, TO MOXKHO yO€IUThCS, YTO 3TH
paccTosiHUsL OyIyT OTHOCHUTBCS KakK psiJi TOCIENOBATENbHBIX HEYETHBIX
ynceln. TakuM 00pa3oM, MOXKHO 3aKIIOUHTh, UTO TEJICHKKA JBUraIach paB-

Hoyckopenno (cM. 88). Iocuntaem yckopenue 1o popmyne a = 3a-

t_z >
MEpPUB MPOMAECHHOE TENEKKON pacCTOSTHUE § U BpeMs ee IBrkeHus ¢. Eciu
YMEHBIINTh CHITy, ACHCTBYIOILYIO Ha TEIEXKKY, B ABa pa3a (BHIKIIOYCHNEM
OJJHOTO W3 BEHTHWIATOPOB), ¥ CHOBA IIOCYUTATh YCKOPEHHE, TO OHO MOJTy-
YUTCS B JIBA pa3a MEHbBLINM, YeM IEpBbIA pa3. Eciu tenepp yBennuuThb
Maccy TEJEeXKH B J1Ba pa3a (100aBIEHHEM K TEJIEKKE Ipy3a Maccoii, pas-
HOIT Macce TEeNeXKH), U CHOBA MTOCUUTATh YCKOPEHHE, TO OHO TOJIyIUTCS B
JIBa pa3a MEHBIINM, YeM NepBbIi pa3. Takum oOpa3oM, 3aKmodaeM, UTO
YCKOpEHHE TEJISKKU MPSIMO TPOMOPLMOHAIBHO MIPUIIOKEHHOM K Hel cune
1 00paTHO NMPOIOPIMOHANBHO €€ Macce.

4. YckopeHue Tena npsiMo NPpONOPLUUOHAIBHO PaBHOJACHCTBYIOIIEH MpH-

_ F
JIOKCHHBIX K HEMY CHIT 1 O6paTHO IMPOMMOPUHUOHAIBHO €T0 MacCe: a = —.
m

5. OHE coHarpaBJICHEI.
KT -M

c2

6.1 H=1

§12.

1. OmnbiThl, H300paxeHHbIe HA puc. 21, 22, 23 y4yeOHMKA, TOATBEPIKAAIOT
TpeTuit 3akoH HploToHa. Bo BceX 3THX OMbITax MpPU MOMOIIM JBYX JH-
HaMOMETPOB U3MEPSIOTCS CUIIBI, C KOTOPHIMU JIBa Tella ASUCTBYIOT IPyT
Ha apyra. B mepBoM oIbITe B3aMMOJEHCTBHE TE€N MPOUCXOIUT MPU HUX
HETMOCPEJCTBEHHOM KOHTAaKTE, BO BTOPOM — Ha PACCTOSIHUU, B TPETHEM
— B Ipouecce ABMKEeHUs. [Ipyu 3TOM B KaXJI0M ciyyae MOKa3zaHUs Ju-
HaMOMETPOB OKa3BIBAIOTCSI ONMHAKOBEIME. TakuM 00pa3oM, MOXKHO cIe-
JaTh BBIBOM, YTO JBa Tella JEHCTBYIOT APYT HA NIpyra C CHIIAMH, PaBHBI-
MU TI0 MOZYJIIO ¥ TIPOTHUBOIIONIOKHBIMH TI0 HAIIPABIICHHIO.
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2. Cusibl, ¢ KOTOPBIMH B3aHMMOJIEHCTBYIOT JBa TE€Na, PABHBI 110 MOJYJIIO U
IIPOTHUBOIIOJIOKHBI [10 HAIIPaBJICHUIO.

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

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

5. DTH cuiBl IPUIIOKEHBI K Pa3HBIM TEJIaM.

§13.
1. JIBw>xeHue 1moj| ASHCTBUEM CHITBI TSDKECTH.

2. Hamo W3MepuTh pacCTOSHIUSI, KOTOPBIC MIAPUK MPOXOIUT 3a TOCIEI0-
BaTeJIbHBIC OJIMHAKOBBIC MPOMEXKYTKHA BPEMEHH M YOSTUTHCS B TOM, YTO
JIAHHBIC PACCTOSIHUSI OTHOCATCS KaK PsiJi MOCIEIOBATENbHBIX HEYETHBIX
gmrcen. DTO W OyHeT SABIATHCSA IOKa3aTeIIbCTBOM TOTO, YTO CBOOOIHOE
MaJIcHUe TeNa IBJISIETCS PABHOYCKOPEHHBIM IBHKeHIEM (cM. §8).

3. C menpro moxa3aTh, 9YTO YCKOPEHHE CBOOOTHOTO TaleHHUS OJWHAKOBO
IIJIS BCEX TeJ.

4. YckopeHue, BBI3BaHHOE ISHCTBUEM CHITBI TSKECTH.

5. U3-3a cuiibl CONPOTUBIIEHUS BO3LyXa. 6. ['anmmeii.

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

2. C yckopenueMm g. [Ipu JBIDKEHMH Tena BBEPX €r0 CKOPOCTh YMEHbIIIA-
eTcs 1Mo 3akoHy V(f) = vy — gt. B BepxHeil TOUKH TpaeKTOpHUU CKOPOCTh
TeJNa paBHA HYJIO, ¥ OHO HAYMHACT JBUTaThCsS BHHU3, YBEIUYHUBAS CKO-
POCTb 1O 3aKOHY W(f) = gt, IO TeX MOp, NOKa He yIajeT Ha 3eMJIIO0.

3. OT BeTUUMHBI HAYAJIBHOW CKOPOCTH.

4. Ecm HalpaBUTb OCb BBEPX, TO IMPOCKIUA BEKTOPA CKOPOCTU HA 3TY
OCbhb MOJIOXKUTCIIbHA, 4 MPOCKIUA YCKOPCHUA CBO60,HHOFO nagcHusa —
OTpulaTeJIbHaA.

§15.

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

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



4. JIBa Tena NpUTATHBAIOTCA APYT K APYTY C CHIIOH, IPAMO IPOMOPLHO-
HaJIHOH MPOM3BENCHUIO UX Macc U 0OpaTHO NMPONOPLHOHATIBHOW KBaj-
paTy pacCTOSTHUS MEXy HUMH.

mym,
2
Macchl B3aUMOJICHCTBYIONIMX Tell, ¥ — PacCTOSHUE Mexay HumH, G —

rpaBUTALHOHHAS [OCTOSHHAS, paBHas 6,67-10"" H-m?/kr’.

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

6. 3aKOH BCEMUPHOTO TSATOTEHHSI CIIPaBEIJINB B CIEAYIOMIHNX CiIydasx: 1)
JUTA IBYX TeJl, pa3Mepbl KOTOPHIX IPEeHEOPEKIMO MaJIbl C PACCTOSIHUEM 7
MEXy HUMH; 2) €CIIM OJIHO U3 Tell uMeeT (hopMy 1iapa, paguyc u Macca
KOTOPOTO BO MHOTO pa3 OOJbIlle, YeM y BTOPOro Teia (IPOU3BOJIBHOMN
¢dbopmbl); 3) I ABYX OJHOPOIHBIX TEJN MIAPOOOPA3HONM (POPMEI MIPH JTIO-
OBIX HX pa3Mepax.

7. Ja.

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

4. Cuna TspkectH OOJIbLIE HA TIOJIOCAX, T K. 3eMJIsi HEMHOTO CILTIOCHYTA
y TIOJIFOCOB.

5. OHO IPUOTU3UTENHHO B 6 pa3 MEHBIIIE 36MHOTO.

§18.

1. [Mapuk aBuXkeTcsa OT TOUKU A K TOUKe B 1moja AeiCTBHEM CHUIIBI YIpYy-

rocti F. DTa cuia BOHMKIA B pe3y/ibTaTe pacTsukeHHs muypa. CKo-
pOCTh, YCKOpEHHE IMIapHKa W ICHCTBYIOIIAs Ha HETO CHJIa HAIPaBIICHBI
OT TOUKH A K Touke B. lllapuk ABMKETCS MPSIMOJIUHENHO, T.€. €ro Tpack-
TOpHS — MpsAMast THHUA.

2. Cuna ynpyroctu B IHIHype BO3HHUKJIA B PE3YJIbTATE €TO PACTSHKEHHUS, U
OHa HarpasieHa K Touke O. CKOpoCTh IIapuKa U JIeHCTBYIOIIAs Ha HETO

CHJIa HaIIPaBJICHBI 110 NPSAMBIM, NepeceKatomumMes noa yriom 90 ° . Tpa-
EKTOpUS IIapuKa MPEJICTaBIsIET COOOH OKPYKHOCTB, T.€. IIAPHUK JIBIKET-
sl KPUBOJIMHEHHO.

3. Ecau ckopocTh Tena U JCHCTBYIOIIAs Ha HEro Cuja HampaBieHbl
BIIOJIb TEPECEKAIOMIMXCS MPSIMBIX, TO TEJIO IBUKETCS KPUBOJIUHEHHO,
€CJIM BJIOJIb OJIHOM NPSAMOM, TO TEJO ABUKETCS MPSMOJIMHENHO.
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§19.
1. OHLIT IO BBICEKAHWIO UCKPBI U3 TOUYHUJIBHOT'O KaMHH.

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

2
3. ITo popmye: a, =Y
r

4. Tlo paamycy K IEHTpY OKpykHOCTH. Ee Monynp ompenensercss mo
2
dhopmyne: F -
r

§20.
1. O6pauienue ruaner Bokpyr CosHIa U CITyTHUKOB BOKPYT ILJIAHET.

2. T.x. oH obNamaer IOCTaTOYHO OOJBIION CKOPOCTBHIO, HANPABICHHOMH
10 KacaTeJIbHOM K TPAeKTOPUH ABHKEHHSL.

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

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

4To Vv =./gR; = 7,9 xM/c.

6. ITo smmunTnaeckoit opOuTe BOKpYT 3eMIIH; 10 SJUIMNTHYECKON opouTe
BOKpyT ComnHIla.

§21.
1. mnynbcoMm Tena Has3pIBaeTcs (hpM3MUECKas BEJMYMHA, paBHAS MPOU3-
BEZICHUIO MacChl TeJa Ha €ro CKOPOCTb.
2. IMIynbc ¥ CKOPOCTH ABMKYIIETOCs TEJla BCETAa COHAIPABIICHBL.

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

§22.

1. OmnebIT, N300pakeHHBIH Ha PUCYHKE 42 yuyeOHHKa, IPOBOAUTCS CIEAYIO-
mmM oOpazoM. bepyTcs nBa maprka, OIBEIICHHBIE Ha HUTAX TaK, YTOOBI
OHH Kacaiuch Ipyr npyra. OIuH U3 MAapuKOB OTKJIOHAIOT HA HEKOTOPBIH
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yroia u otmyckaroT. lIlapuk, JOCTUTHYB CBOETO MPEXKHErO IMOJO0KEHHS,
yHaapsieTcss 0 BTOpoi 1 octaHaBnuBaercs. [Ipu aToMm BTOpOI MIapUK OTKIIO-
HsIeTCsl Ha TOT ke yroyl. Takum oOpa3oMm, IpH B3anMOJCHCTBUN UMITYJIEC
HEPBOro IIAPUKA YMEHBIIMICA Ha CTONBKO, HA CKONBKO YBEJIUYWIICS HM-
IyJIEC BTOPOTO. DTOT OMBIT MOATBEP)KAACT 3aKOH COXPAHEHHS HMITYJIbCa.

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

3. BekTopHas cyMMa UMITyJIbCOB TE€J 3aMKHYTOH CHCTEMBI IOCTOSIHHA BO
BPEMEHU IIPH JTIO0BIX ABMKEHUAX U B3aUMOJEHCTBUAX ITUX TEIl.

- - _ . -
4. mv; + myvy =m, +m,v,, TA€ m, My — MacChl Tel; V;, V, — HUX
CKOPOCTH JI0 B3aHMMOJECUCTBHS, V|, V5 — HX CKOPOCTHU IIOCIIC B3aHMO-
JIEHACTBHS.

§23.

1. JIBwxymiuiicss BO3ayX 00JIaaeT HEKOTOPHIM UMITYJIbcoM. [10 3akoHY
COXpaHCHHS MMITYJIbCa MIAPUK 00JaJacT TAKUM K€ IT0 MOJIYJO, HO TPO-
THUBOIMOJIOKHBIM TI0 HAIPaBJIEHUIO UMITYJIbCOM. B pesynbraTre oH NIBU-
JKETCSl IPOTUBOIIONOKHO CTPYE BBIXOSALIETO U3 IIapHKa BO3AyXa.

2. JIBmxeHue BOAOMETHBIX TMIPOMOTOLHMKIIOB, PEAKTUBHBIX CaMOJIETOB
U paKer.

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

4. T'py30BOil OTCEK MOJIE3HOW HArpy3kH (B Cilydae, M300paKCHHOM Ha
PHUCYHKE, 3TO KOCMHYECKUI KOpadiib), MpUOOPHBIA OTCeK, OaK ¢ OKHUCIIHU-
TeneM, 6ak ¢ TOpIOYHNM, HAaCOChI, KaMepa CrOpaHusi, COILIO.

5. PaccMOTpuM IpUHLMI AEHCTBUS PAKEThl HA IPUMEPE OJHOCTYIEHYA-
Toi. C MOMOIIBI0 HACOCOB TOIIMBO M OKHCIIUTENh MOJAIOTCA B KaMepy
CrOpaHus, Te OHHU, Cropasi, 00pa3yloT ra3 BEICOKOI TeMIlepaTypsl U BBI-
COKOTO JaBlicHHsA. B pe3ynapTare BO3HHKHOBEHHs OOJBIIONH pPa3sHOCTH
JIaBJICHUM B KaMepe CrOpaHusi U B KOCMUYECKOM MPOCTPAHCTBE rasbl U3
KaMephbl CrOpaHUs BBITAIKUBAIOTCS HApYXy 4Yepe3 COIJI0 C OTPOMHOMN
CKOpPOCTHIO. B cHily 3akoHa COXpaHEHWs HWMITYJIbhCa paKeTa MOIy4aeT
UMITYJIbC, PABHEIA 110 MOJYJIO ¥ TPOTHUBOIIOJIOKHO HAINIPABICHHBIA HM-
MyJbCY BBUICTEBIIICH CTPYH Ta3a.

6. OT cKOpOCTH UCTEUEHHS I'a3a, MACChl TOILUIMBA, TUIA TOTUIMBA U T.JI.
7. CrtiocoOHOCTB pa3BUBAThH OOIBIIYI0 CKOPOCTD.

8. Comiom BHU3, T.K. B TAKOM CIIyyae peakTHBHAs CTPYS I'aCUT CKOPOCTh
PaKeTHl.
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§24.

1. Konebanue MasTHUKA 4acOB, CTPYHBI TUTapHI.
2. JIBixeHne MOBTOPSIETCS Yepe3 ONpe/IeNICHHBIN TPOMEXYTOK BPEMEHH.

3. Ilepromom koseOaHMiT HA3BIBAECTCS IMPOMEXYTOK BPEMEHH, depe3 KO-
TOPBIN ABIKCHHE TIOBTOPSIETCS (BpEMsI COBEPIICHHUS OJHOTO KOJICOaHNUs).
4. 3a BpeMmsi, paBHOE TIEPHOAY KOJeOaHU, KaXI0e U3 H300pakeHHBIX Ha
pucyHke 48 yueOHMKa TeJ, ABAXbl IPOXOAUT Yepe3 MOJI0KEHHE PaBHO-
BecHs (IBUrasichb B IPOTHBOIIOJIOKHBIX HANPaBICHUSX).

§25.

1. Cuna ynpyroctu neficTByeT Ha mapuk B Toukax B, C, D, A, T.k. Korga
IIAPUK HAXOJTUTCS B ITHX TOYKAX, IPYKHUHA TehopMUpoBaHa (pacTsiHyTa
wim cxkara). B Touke O cuna ynpyroctd Ha IIapuK HE JCHCTBYET, T K.
KOTJla IIApUK HAXOJWUTCS B 3TOW TOYKE, MPYKUHA HE JeQOopMUpOBaHA.
Touka O Ha3bIBaETCS MOJIOKECHIEM PABHOBECHS IIAPHKA.

2.1lo wmepe mnpubmmkeHns mapuka K Todke (O CKOPOCTh Tena
YBEJNIMYMBACTCS, T.K. CHJAa YIPYrOCTH H YCKOPEHHE COBIAQJAIOT IO
HATIPaBJICHUIO CO CKOpOCThIO. Ilo Mepe ymaneHus miapuka ot Toukd O
CKOPOCTh Tella YMEHBINAETCs, T K. CHJA YNPYIrOCTH W YCKOpPCHHE
MPOTHBOIOIOMXHO HAIIPABICHBI CKOPOCTH.

3. T.x. moboe Teno o6yiaaeT CBOWCTBOM COXPAHATH CBOI CKOPOCTb,
©CJIM Ha HETO He JCUCTBYIOT CHJIBI HIIH ICHCTBHE CHJI CKOMIICHCHPOBAHO.
IIpr MPOXOXKIACHUM IIOJIOKEHUS PABHOBECHS HA IIAPUK HE JICHCTBYET
CHJIa YIIPYTOCTH, & €r0 CKOPOCTh HE paBHA HYJIIO M COXPAHSET CBOE 3HA-
YCHHE M HAIPaBJICHUE.

4. KomnebaHus HAa3BIBAIOTCS CBOOOJHBIMH, €CITH OHU MIPOUCXOSAT TOIBKO
3a CUEeT HAYAJIbHOTO 3a1aca SHEPTUH CHCTEMBI.

5. KosrebatenpHbIMHA CHCTEMAaMH HA3bIBAIOTCS CUCTEMBI TEJ, CIIOCOOHBIX
COBEpIIaTh CBOOOIHBIC KOJICOAHUS.

6. MasTHUKOM Ha3bIBACTCS TBEPAOE TEJIO, COBEPIIAOIIEE MO ICHCTBH-
M npmnon{eHme CHUJ1 KOHe6aHl/Iﬂ OKOJIO HeHO)IBM)KHOﬁ TOYKHU UJIN BO-
KpYT OCH.

7. IIpy>KUHHBII MasSTHUK COCTOMT U3 TEJa, 3aKPEILICHHOTO Ha MPYKIHE.
HutsHOM MasiTHUK COCTOUT U3 Teja, MOBEIICHHOIO Ha HUTH.

§26.

1. AMmiuryna — MakCHMalIbHOE CMELICHHE KOJIeOIIoIerocst Tejaa ot
MIOJIOKEHHSI paBHOBECHs. AMIUIHTY1a 0003HavaeTcst OykBoit «A» n B CU
n3Mmepsiercsi B MeTpax (M).
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[Tepron — Bpems coBepieHus: ogHoro kosnedanus. [lepuox obo3nava-
etcst OykBoi «T» u B CU m3mepsiercs B cekyHaax (c).

YacroTra — KOJIMYECTBO KoJeOaHMi B eNWHUIY BpeMeHH. YactoTa 000-
3Ha4yaeTcs OykBoit «v» u B CU m3mepsiercs B repuax (I'm).

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

3. CBsi3p MEX/y NEPUOJIOM U 4acTOTOM Bhipaxkaercst popmyion 7' = 1/v
nm v = 1/T.

4. a) YeM OoJbIlle JyIMHA HUTH MasTHUKA, TEM MEHBIIE YacTOTa;
0) yeM OoJIbIIIE JUTHHA HUTH MAsTHUKA, TEM OOJIBIIC TEPHUOI.

5. CoOCTBEHHO# 4acTOTOM KOIe0aTeIbHOM CUCTEMBI HAa3bIBAETCS YaCcTOTa
CBOOOIHBIX KOJIEOAHUI CUCTEMEL.

6. Ecni MasTHHKN KOJIEOTIOTCS B ITPOTHUBOIIONOXKHBIX (a3ax, TO UX CKO-
POCTH HPOTUBOIOJIOKHO HAINPABJIEHBI; €CIM B OJUHAKOBBIX, TO UX CKO-
POCTH COHAIPABIICHBI.

§27.

1. OmpIT cTaBwWIiICS € IENBI0 TOKa3aTh, YTO KOJEOAHMs MPYXKUHHOTO Ma-
ATHUKA ABJSIIOTCS TapMOHUUYecKMMHU. OH 3aKII0YaeTcsl B TOM, YTO IPy3
(mammpuMep, BOpOHKA C HAJUTON KpacsIled KHUIKOCTHIO), YKPEIUICHHBII
Ha MpYyKHHE, NIPU CBOEM KOJICOATENbHOM JBM)KEHHH OCTaBISIET CIE[
TPaeKTOPUH Ha JBMXKYIIEHCS C IMOCTOSHHOW CKOPOCThIO OyMaXKHOI JieH-
te. [TonyueHHas TakUM CIIOCOOOM TPAEKTOPHS SBJISIETCS CHHYCOU/IOMN.

2. Cunycounyoii. Otpe3ok OA COOTBETCTBYET aMILIMTYJE KOleOaHUid, a
oTpe3ok OB — nepuony.

3. N'apMOHMYECKUMH KOJIEOAHUSIMU HA3bIBAIOTCS KoJieOaHUs, B KOTOPBIX
M3MEHEHHE KaKOH-TM00 (HU3NIeCKON BETMYMHBI IPOUCXOINUT 110 3aKOHY
CHHYCA WM KOCHHYCA.

4. Yo xose0aHMs HUTEBOI'O MAaSTHHKA SBIISIFOTCS TapMOHHUYECKUMU.

5. MarepuanpHas TOYKa, 00JIaIaroIIas MacCoi M KOJICOIIOMIasAcs Ha T0-
CTOSIHHOM PacCTOSIHUU OT TOYKH IIOJBECa, HA3bIBACTCS MATEMaTHUYECCKUM
MasITHUKOM.

6. KonebaHuss HUTSHOTO MasTHHUKA MOXXHO CYHUTATh TapMOHUYCCKHUMHU,
€CJIM JUTMHA HATH MHOTO OOJIBIIIe pa3MEpOB MOJBEIICHHOTO Ha HEH Tena
(HampuMep, IIapuKa), HUTh OYEHBb JIETKAas M MaJOpaCTsDKUMAsl, CHJIBI
TPEHHUS B CHCTEME OTCYTCTBYIOT, aMIDIUTY 1A KOJICOAHMA 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 COTIac-
HO 3aKOHY COXpaHEHHUS SHEPTUHU W paBHA TMEepBOHAYAIHLHOMY 3ariacy Io-
TEHIMAIBHOM SHEPTHU KOJICOATSIIEHOW CHCTEMBI.

3. Her. 4. YMeHbIIaeTcs.

5. B Boze, T.K. B HEll HA MAasATHUK JACHCTBYET OOJBIIIAst CHJIa COMTPOTHBIIC-
HUS, YEM B BO3IyXE.

§29.

1. Her, u3-3a conpoTHBIEHUS CPEIBL.
2. TIpuItoxuTh K KOJICOMIOIIEMY TeTy EPHOJHIESCKYIO BHELTHIOK CHITY.

3. Konebanus Ha3bIBAIOTCSA BBIHYKJICHHBIMU, €CJIM OHU IMPOUCXOOAT IMOI
ﬂeﬁCTBHeM MEPUOANICCKU U3MEHSIONIEHCS BHEIITHEH CHIIBI.

4. BrHyXnmaromed CHIIOW HAa3bIBACTCS MEPHOAMYECKH H3MEHSIOIIAsCS
BHEIIHSS CHJIA, BEI3BIBAOIAS KOJIEOaHHUs.

5. Korpa amMminTyAa ¥ 4acToTa BBIHY)KACHHBIX KOJIEOaHHH MepecTaroT
MEHSTBCSL.

6. OTH 9aCTOTHI paBHBL
7. MoryT, HallpuMep, NOPILIEHb IOMIIOBOT'O HAacoca.

8. Jlo Tex nop, noka JeiiCTByeT BbIHYKJAIOLas CHIIA.

§30.

1. OnbIT IPOBOAMTCSA C UENBIO IEMOHCTPAIMH SIBJICHUS pe3oHaHca. s
9TOro OepyT JBa MasTHUKA, BUCSIME HA o0meM mHype. [liMHa MasTHH-
Ka 2 HeM3MEHHa M, CIIe0BaTeJIbHO, €My COOTBETCTBYET OIpEAEIeHHAs
YyacToTa cBOOOHBIX KojeOaHui (coOCcTBeHHas yacToTa). JmnHy MasTHH-
Ka 1 MOXHO MEHSTB IIPH ITOMOIIH CBOOOJHBIX KOHILIOB HUTEH. IIpu aTom
MEHSIeTCS ero COOCTBEHHAsI YacToTa. ECIi OTKIIOHUTH MasTHUK | OT mmo-
JIOKEHUSI PABHOBECHSI M TPEIOCTaBUTh CAMOMY cebe, TO OH HadHET CO-
BepIIaTh CBOOOTHBIE KOoeOaHMsA. DTO BBI30OBET KOJICOaHUs IIHYpa, B pe-
3yJbTaTe Yero Ha MasTHUK 2 OyIeT NelcTBOBATh BBIHYKAAIOIIAs CHJIA C
4aCTOTOW, paBHOW COOCTBeHHOW "acToTe MasTHuka 1. [lox neiicTBuemM
9TOHM CHIIBI MasiTHUK 2 Ha4yHET COBEPIIATh BHIHYXJICHHBIC KOJICOAHMSI.
Ecnu Teneps yMeHbIIATh JJIMHY MasTHHKa 1, TO €ro 4acToTa M 4acToTra
BBIHYK/IAIOIEH CHIIBI, JEUCTBYIOIIEH Ha MasTHHK 2, OyIyT yBEIHYH-
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BaTbCsl. [Ipu 3TOM aMIUIMTY/la YCTAaHOBUBLIMXCS BBIHY)KIAEHHBIX KOyeOa-
HUM MasTHHKa 2 Oyzmer Bo3pacTtaTh. OHa JOCTUTHET MaKCHMAaJIbHOTO
3HAYEHUs] NPU PABEHCTBE AJIMH MAATHUKOB, a COOTBETCTBEHHO IpU pa-
BEHCTBE YacCTOTHI BBIHY)KIAIOUIEH CHJIBI M COOCTBEHHOM YacTOTHI MasiT-
HUKa 2. B 3TOM H COCTOHT CyTb SIBJICHHS pE30HAHCA.

2. SIBneHne pe3oHaHCa 3aKITIOYACTCS B PE3KOM YBEIHUCHHH aMILTUTYIBI
YCTaHOBWBIIUXCS BBEIHY)KJICHHBIX KOJEOAHWU MPH COBHAIECHHH YaCTOTHI
COOCTBEHHBIX KOJICOAHUH CUCTEMBI C YaCTOTOM BBIHYKIAIOIEH CHIIBI.

3. 1, T K. UX IJIVHBI @, CJIEIOBATEIBHO, M YaCTOTHI PABHBI.
4. TonbKO K BBIHY)KJCHHBIM.

5. [lone3Hoe siBneHUE: B My3bIKaJbHbIX MHCTpyMEHTax. BpenHoe sBie-
HHUE: IPU MPOXOXKAESHUH COJJIAT MO MOCTY B HOTY, B pe3ylbTaTe pe3o-
HAHCa MOCT MOXET pa3pyIIUThCSI.

§31.

1. Bo3mymieHus, pacpoCTpaHSAIONINE B IPOCTPAHCTBE U yIANISIOLIHECS
OT MeCTa UX BOZHUKHOBEHHSI, HA3bIBAIOTCSI BOJIHAMH.

2. B HuX NpoHCXOIUT EepeHoC Hepruu 6e3 mepeHoca BelecTsa.
3. Her, He npoucxonurt.

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

5. DyeKTpOMarHUTHBIE BOJIHBI.

§32.

1. IIpononeHBIE BOJIHBI — 3TO TaKHE BOJIHBI, B KOTOPBIX KOJieOaHHMs dac-
THUL] CPeJbl COBEPIIAIOTCSA BJOJb HAMNPABICHUS PACIPOCTPAHEHUS BOJH,
HaIpuMep, 3ByKOBbIE BOJIHBL. [lomepeuHble BOTHBI — 3TO TaKUE BOJIHEL,
IIPH KOTOPBIX KOJIEOAHWS YacCTHUI] CPEIbl COBEPIIAIOTCS MEPICHINKYIISP-
HO HAamlpaBJCHUIO PAacIpPOCTPAHEHUs] BOJH, HAIpPUMEP, BOJHBI Ha IIO-
BEPXHOCTH BOJIBL.

2. BonHamu caBura SIBJISIOTCS TMOTNEPEYHBbIC, BOJHAMHU CXKATHS — TIPO-
JIOJBHBIE.

3. [onepeuHble BOJIHBI MOT'YT PacIpOCTPAHSTHCS TOIBKO B TBEPIOH Ccpe-
Jie; IPOJIOIBHBIC — B TBEPJIOM, YKHUIKOM WM Ta3000pa3HOM cpejie.

4. T k. B razax W )KHJIKOCTSIX HE BO3HUKAET YNPYTUX CUJI IPU C/IBHTE.
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§33.

1. InmHOM BONHBI HA3BIBAETCSI PACCTOSHUE MEXTY ABYMS ONMKAUIIIMU
TOYKaMH BOJIHBI, KOJIEOIIOIMMCS B OIMHAKOBBIX (ha3ax.

2. BykBoii «A»(unTaercs «1amo1a»).

3. 3a mepron 7 OOHOTO MOIHOTO KOJIeOaHusI.
4. ITo popmynam: A =vTuv=AT=Av.

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

§34.

1. DTH ONBITHI AEMOHCTPUPYIOT KOJCOATECIBHBIN XapaKTep BO3HUKHOBE-
HUS 3ByKa. B mepBOM oOIlbITe B KadecTBE MCTOYHHMKA 3ByKa Oepercs
oOBIYHAs JMHEHKa, 3aKaTasl B THCKaX, BO BTOPOM — CTpYyHa, KOHIIBI KO-
TOpOHM 3aKperieHbl, B TPETheM — KaMepTOH. Ecin Kakayro W3 BBIIIE
MIepEUYHCIICHHBIX CHCTEM BBIBECTH W3 ITOJIOKEHUSI PAaBHOBECHS M JaTh €i
COBepIIaTh CBOOOTHBIC KOJICOAHNUS, TO MBI YCIIBIIIIAM 3BYK. Takum oOpa-
30M, HCTOYHUKAMH 3ByKa SIBISIFOTCS KOJIEOATEIbHbIE CHCTEMBI.

2. JIxo00ii HCTOYHHUK 3BYKa SBJIACTCS KOJIeOaTeIbHON CUCTEMOIA.

3. Konebanus ¢ gacroroit ot 20 'y mo 20000 I’y Ha3bIBarOTCS 3BYKOBBI-
MH, OCKOJIbKY BOCTIPHHUMAIOTCS YETIOBEKOM.

4. Nudpa3ByKOBBEIMHA HA3bIBAIOTCS KoyieOaHus ¢ yactorou Hmke 20 I,
YIIBTPa3BYKOBBIMU — ¢ yacToToi Beiie 20000 I'm.

§35.

1. OmBIT TIPOBOAWTCS C IENBI0 BBIICHUTH 3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHl KojieOaHui. /|11 mpoBeAeHNsI TaHHOTO OIbITa OepyT mpubop, co-
CTOSIIIMH M3 HECKOJIBKMX 3yOYaThIX METAUTHYCCKUX JUCKOB, HMMEIOIINX
PazIMYHOE YMCIIO 3yObeB M 3aKPETUICHHBIX Ha OJTHOW OCH. 3aTeM BCe JIHCKH
MPUBOMAT BO BpAIICHHE M TOHKOW KAPTOHHOW ILIACTUHKON IOOYCPETHO
KacaroTcsl 3yObEB KaXIIOTO M3 AWCKA. [Ipr 3TOM MBI YCTBIIINM pa3HEBIEe O
BBICOTE 3BYKH. MOXKHO 3aMETHTh, YTO YeM OOJBIIIE YHCIIO 3yOheB Ha JTUCKE
¥ COOTBETCTBEHHO OOJIBIIIEe YacTOTa KOJICOaHM KapTOHHON TUTACTHHKH, TEM
Oorpiie OyzeT BHICOTA 3BYKA. AHAJIOTHIHYIO 3aBICHMOCTh MOYKHO BBISIBUTD,
HCTIONB3YSI BCETO TOJBKO OJWH IHCK. JIJIs1 3TOrO HANO YBENMYHMBATH CKO-
pocTh Jucka. UeM OolbIlie CKOPOCTh JIMCKA, TeM OOJIbIIE YacToTa KoJeba-
HUI KapTOHHOW IDTACTUHKY U TEM BBIIIE OyZIeT H3aBaeMBIif 3BYK.

2. OneIT TIIPOBOAUTCS C LEJIbIO BBIACHUTH 3aBUCUMOCTD BBICOTEHI 3BYyKa OT
YaCTOThI KOJICOaHHIA. ILJ'IH MpOBEACHUA JAaHHOI'O OIIbITa 6epyT JiBa Ka-
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MEpPTOHA, U3/IAIOINX 3BYKH pa3HOi BeICOTHI. O0a KaMepTOHA PUBOJISAT B
KoyiebaTenpHOe NBMKEHUE. [Ipu 3TOM OCTpHs, 3aKpeIUICHHBIC HAa HUX,
OCTAaBIIAIOT Ha ABIXKYIIEHCS CTEKJISTHHOW I1acTUHKe cienbl. Eciau cpas-
HUTB 3THU CJIEJBI, TO MOKHO YOCTUTHCS, YTO 9acTOTa KOJeOaHui OoibIe
y KaMepToHa ¢ 00Jiee BRICOKHM 3BYKOM.

3. Ot yacToThI KOJIEOAHU.
4. UncThIM TOHOM Ha3bIBACTCS 3ByK MCTOYHHKA, COBEPIIAIONIETO [APMO-
HUYECKHE KOJIeOaHHsI CTPOTO OMPEACICHHOM YaCTOTHI.

5. 3ByK omnpeneneHHON BBICOTHI, COOTBETCTBYIOLINI caMOil HU3KOM vac-
TOTE CIIOXHOTO 3BYKa (COBOKYITHOCTH HECKOJBKHX YHCTHIX TOHOB), Ha-
3BIBACTCS OCHOBHBIM TOHOM, OOCPTOHBI WIJIM BBICIIHE TapMOHHYECKHE
TOHBI — BCE OCTaJIbHBIC TOHEI CJIOKHOTO 3BYKA.

6. KadecTBO 3ByKa, ONpPEIE/IIEMOE COBOKYITHOCThIO 0OEPTOHOB CIIOKHO-
TO 3BYKa, Ha3BIBACTCS TEMOPOM.
7. BricoTa 3ByKa onpenensiercs 4acTOTOM OCHOBHOI'O TOHA.

8. T€M6p 3BYyKa OIpeacIsICTCSA COBOKYITHOCTBIO €T0 06€pTOHOB.

§36.

1. OubIT MpOBOAMTCS C LEJIbIO BBUSICHUTH 3aBHCHUMOCTH T'POMKOCTH
3ByKa OT aMIUTUTYIbl KoseOaHuil. [l mpoBeneHusl TaHHOTO OIBITA
OepyT KaMepTOH. 3aTeM €ro NpH IMOMOIIM MOJIOTOYKAa IPHUBOIAT B
Kose0aTeNbHOEe IBIDKEHNE CHadalla ¢ OJHOW aMIUTUTYJOH, IOCie C
Oompmeit. [Ipu aTOM KaMepTOH, KOTa KoJeOeTcs ¢ OOIbIIei aMIUTH-
TYyJ0H, 3By4UT I'pOMUE.

2. 'pOMKOCTB TaK)k€ YMEHBILIUTCS.

3. 3Byk wacrotsl 3000 I'1r rpomue.

4. OT BeNMYUHBI aMIUTUTY 16l KOJIEOaHHUH.
5. B cucreme CU: 1 nb.

6. Ciryx yenoBeka yXy/IIacTcs.

§37.

1. OmBIT IPOBOJUTCS € LENBIO [T0KA3aTh, YTO B BaKyyMe 3ByK HE pacrpo-
cTpaHsieTcs. [y 3TOro 3BOHOK ITOMEIIAIOT IMOJI KOJOKOJ BO3YIIHOTO
HACcOCa U BKIIFOYAIOT €r0. 3aTeM M3-TI0/] KOJIOKOJIA HAYWHAIOT OTKAYNBaTh
Bo3ayx. [To Mepe pa3pexeHusi BO3yXa 3BYK CJIBIIICH BCE THUILE U THIIE,
W, HakKOHEI, MpeKpalaeTcs coBceM. Eciau ke BO3AyX HayaTh BHOBb
BIIyCKaTh, TO 3BYK CT@HOBHUTCS CJIBIIIEH BCE rpomue U rpomue. Takum
00pa3oM, 3ByK B 0€3BO3IyIIIHOM IPOCTPAHCTBE HE PACIPOCTPAHSIETCS.
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2. Jla, moxet. [Ipumepsl pacnpocTpaHeHHs 3ByKa: B TBEPJBIX TeJax —
pacnpocTpaHeHUE 3BYyKa IO KEJIE3HOAOPOKHBIM pEIbCaM; B KUAKOCTAX
— OpOIIICHHEI O] BOJY KaMEHb, B Ta3aX — TPOM.

3. Yopyrue Tena sBASIOTCS JTy4LIIMMH IPOBOJHUKAMH 3BYKa, 4YeM MOPHC-
Teie. K ynpyruM Temam OTHOCATCSI OOJBIIMHCTBO METAJUIOB, EPEBbS,
rasbl, )KHUIKOCTH, K TOPUCTHIM — BOIIOK, IIOPOJIOH, IEHOIIIACT.

4. [TyTeM OTAENKN IIOMEIIEHUH 3BYKOM30JAIMOHHBIMI MaTepHaIaMH.

§38.
1. C yacToTOM, COOTBETCTBYIOIIEH 3BYKY.
2. [TpomonbHyI0 BOJHY B 000UX CITyYasX.
3. Yepes HECKOIBKO CEKYH]I TIOCIIE BCIBIIIKA MOJTHIH MBI CIIBIIITAM TPOM.

4. B 19-M Beke ppaHIy3CKUMH yISHBIMH OBLIAa U3MEPEHA CKOPOCTH 3BY-
kKa. B IByX myHKTax, paccTOsSHHE MeXIy KOTOPBIMH OBUIO HM3BECTHO,
IPOU3BOAMIIN BBICTPENBI U3 IyHIeK. B 000uX MyHKTax U3MEpsUIN OTpe3-
K{ BPEMEHH MEXXK/y BCIIBIIIKON OTHS MPH BBICTPEJIC 1 MOMEHTOM, KOTJa
ObL1 ciIbIIIaH 3BYK BbICTpesa. CKOPOCTh 3BYKa OIpeessid KaKk OTHOLIe-
HHE PACCTOSHUS MEXKAY ITyHKTaMU K HU3MEPEHHOMY OTPE3KY BPEMEHH.

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

§39.
1. B pesynbrare oTpaskeHus 3ByKa OT Pa3IHMYHbIX IPETPal.

2. B ManeHbkoil KOMHATe OTPa)KEHHBIH 3BYK, BO-NIEPBBIX, CIMBAETCS C
OCHOBHBIM H, BO-BTOPBIX, XOPOIIIO MOTIIOMAETCS MEOEITBIO.

3. CteHBl 3a11a CIIEAyeT OTIENATh 3BYKOMOTIOMAIOIINM MaTEPHAIOM.

4. T k. 3ByKOBBIE BOJIHBI B PyIOpe 00pa3yroT y3KOHANPABIECHHBIH MyYOK.

§40.

1. Kopmyca rurapsl, Oananaiku.

2. JIns yBenu4eHus IpOMKOCTH.
3. x Ha3HaueHHEe — YCHJICHHUE 3BYKA U CO3/aHuUs TeMOpa.
4. I'0710COBEIE CBA3KHU.

5. Ot hopmsl, pazmepa, MaTepraa pe3oHaTopa.
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§42.

1. OnbIT O CIOKEHUIO 3BYKOBBIX BOJIH OT IByX MCTOYHHMKOB ITPOBOJUTCS
CIeyIOINM 00pa3oM. B kauecTBe HCTOYHMKOB 3ByKa OEpyT J[Ba TPOMKO-
rooputenst I'pl u I'p2, moakmoueHHble K 3ByKOBOMY TeHepatopy 3.
Wznyyaemblii MU 3BYK Nomnajgaer B MUKpooH M, rie nocie npeodpasy-
ercsl B ANIEKTpUYECKUe KosieOaHus. DT KOneOaHUsl YCHINBAIOTCS YCHIIH-
TeneM HU3KoH yacToTel YHY u peructpupyrorcs ranssanoMerpom I'. Ha-
cTponM reHepatop Ha yactoty 1000 I'm, T.e. Ha [UTMHY BOJIHBI, TPUOIU3H-
TENIbHO paBHYIO 34 cM. I'pOMKOTOBOpHTENIM YCTAaHOBUM HAa PacCTOSIHUH
1-1,5 m ot Mukpodona. Ecii Tereps KaIplii TPOMKOTOBOPHUTENb 009~
PEIHO TOAKITIOYNTH K T€HEPaToOpy, TO MOXHO 3aMETHUTh, YTO MOKA3aHUI
rampBaHOMeTpa ' B 00omx ciydasx OyIayT oguHAKOBEL Takum oOpazom,
3BYKOBBIE BOJIHBI OJJHHAKOBOM YaCTOTHI OYIyT MMETh OJMHAKOBBIE aMITIH-
Tyzabl. Eciu Tenepb MOIKIIIOUUTD JIBA TPOMKOTOBOPUTENS OAHOBPEMEHHO,
TO MOKAa3aHUsI TajlbBaHOMETpa YBEIMYATCs IIPUMEPHO B [[Ba pa3a MO CpaB-
HEHHIO CO CITy4asMH, KOT/Ia KaXIbIi U3 HUX MOAKJII0YAJCs B OTACIBHOCTH.
3TO0 TOBOPHUT O TOM, YTO BOJIHBI, CKJIA/IBIBAsICh, YCHIMBAIOT APYT Ipyra,
T.€. aMIUTUTY/a KoJeOaHUi B CyMMapHOH 3BYKOBOH BOJIHE OOJIbIIe, YEM B
onHo. Ecnu Terieps ofMH M3 TPOMKOTOBOPHTENEH MOCTENIEHHO TPHOIIH-
JKaTh K MUKPO(OHY, TO MOYKHO HAWTH TaKHe €TO MOJIOKEHHsI, KOTa MoKa-
3aHUS TaIbBAaHOMETpa OyAyT paBHBI HYIIO (BOJHBI racsiT APYT IpyTa), U
KOT/1a OHH OyIyT MaKCHMaIbHBI (BOJHBI YCIIIMBAIOT APYT Apyra). B mep-
BOM CITy4ae 3TH MOJIOKEHHS OyIyT COOTBETCTBOBATH PACCTOSHHSAM MEXKIY
HepeIBUraeMbIM I'POMKOTOBOPUTENIEM M MUKPO(OHOM, IPONOPLHOHAIb-
HBIM 17 cM (TIOJTIOBHHE [UTMHBI BOJHBI), BO BTOPOM CIydae 3TO PACCTOSHUE
MIPONOPIIMOHATBFHO 34 ¢M (IUTMHE BOJIHBI).

2. Pa3zHoCTb pacCcTOSIHUMN, NPONUACHHBIX JIBYMSl BOJIHAMU OT UCTOYHHKOB
JI0 KOHKPETHOM TOYKH, HAa3bIBAETCS Pa3HOCTHIO XOJa IBYX BOJIH.

3. B 3aBHCHUMOCTH OT Pa3HOCTH XO/ia BOJIH Pe3yJIbTUPYIOIINE KoJieOaHuUs
100 YCHIIMBAIOTCS, JINOO OCITa0eBarOT.

4. BoyHBI Ha3BIBAIOTCS KOTEPEHTHBIMHU, €CIA OHH UMEIOT OJWHAKOBYIO
YacTOTY M MOCTOSIHHYIO BO BPEMEHH pa3HOCTh (a3.

5. He Menstommascsa Bo BpeMEHU KapTHHA pacIipeesieHus B IPOCTPaHCT-
BE MUHUMYMOB ¥ MAaKCHIMYMOB aMIUTUTY ]I Pe3yJIbTUPYIONINX KOJIeOaHuUMH,
Ha3bIBaeTCsl HHTEp(EepEeHIIMOHHON KapTHHOH. MHTepdepeHmonHas Kap-
THHA [IOJTy4aeTCs TONBKO OT KOTEPEHTHBIX HICTOUHUKOB.

6. SIBiieHKe CIOXKEHHS B MPOCTPAHCTBE BOJIH, IIPU KOTOPOM MOJTYy4aeTCs
MMOCTOSIHHOE BO BPEMEHH PACIPEICICHHUE aMILUIUTY/ PE3YJIbTHPYIOIINX
KoseOaHui, Ha3pIBaeTCs MHTEP(PEepEHITHEH.
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7. Hago, mpuKphIB OHO yXO, HAKJIOHATHCS B pa3Hble CTOPOHBL. B 3aBu-
CHUMOCTH OT TOTO, TIOMAJIET yXO B 00JIACTh HHTEP()EPEHIIMOHHOTO MaKCH-
MyMa WM MHHUMYyMa, MBI OyJleM COOTBETCTBEHHO CJBIIIATH YCHIICHUC
WK ociabJIeHne TPOMKOCTH 3BYKa.

8. Jlnst Bcex BHIOB BOJIH.

§43.
1. JIBWKymmMHuCs 3JIEKTPUIECKUMH 3apsIaMHu.
2. BHyTpeHHUMH 37EKTPUIECKUMH TOKaMH MarHUTA.

3. MarHuTHBIMU JIMHUSMH Ha3bIBAIOTCS BOO6pa)KaeMBIC JIMHWUH, BIOJIb
KOTOPBIX pacCIoOIOKHUIUCH OBl MAarHUTHBIC CTPCJIKH, IIOMCUICHHBIC B Mar-
HHUTHOC II0JIC.

4. COoOTBETCTBEHHO MPSIMOJIMHEHHO U KPUBOJIMHEIHO.

5. 3a HampaBlieHHE MarHUTHOW JIMHUU B KaKOH-THOO TOYKE MPUHUMAIOT
HamnpaBJCHUE CEBEPHOTO ITIOJFOCa MArHUTHOHM CTPEJKH, MOMEIICHHOW B
9Ty TOUKY.

6. Yem cuibHee T0JIE, TEM TI'yIIIE PACIIOJIOKEHBI B HEM MAarHUTHBIC JINMHUHA.

7.0 HampaBJICHUU U BEJIIMYUHEC MAariHuTHOI'O I10JIs.

§44.

1. MarHuTHbIE JJMHUH TOJIOCOBOTO MarHUTa BBHIXOISAT U3 CEBEPHOTO TO-
JIFOCa BXOJAIT B I0KHBIA. BHYTpH MarHuTa OHU HAIpaBJICHBI OT FOXKHOTO
MOJTIFOCA K CEBEPHOMY. Y MAarHMTHBIX JIMHHHA HET HU Hayayia, HU KOHIA:
OHH JIUOO 3aMKHYTHI, JHOO HIYT M3 OCCKOHEYHOCTH B OCCKOHEUHOCTH.
JIvHUM TONS TTOJIOCOBOTO MAarHWTa HMCKPHUBIICHBL. Y IIOJNOCOB MAarHHUTA
OHH PACIOJIOKEHEI 00JIee TYCTO, YeM BIIAJIM OT HHX.

2. Bokpyr MaranTa W NMpoBOJHMKA 00pa3yeTcs HEOAHOPOAHOE MAarHUT-
HOE TI0JIe, BHYTPH COJICHOWA — OJHOPOJIHOE.

3.B OIHOPOJHOM MAarHMTHOM IIOJIE 3Ta CUJIa B KaXXI0M TOYKE IOJIS T10-
CTOSIHHA U IO MOAYJIIO, U 1O HAITPABJICHUIO. B HCOJHOPOAHOM MArHuT-
HOM II0JIE OHAa B Pa3HbIX TOYKAX IOJISI MOXKET OBITH paSHH‘{HOﬁ " I10 MO-
AYJ10, U 110 HAIlpaBJICHUIO.

4. B 0HOPOAHOM MAarHUTHOM IIOJIE MAarHUTHbIC JIMHUU TMapajulelbHbl U
PacIooXeHbl ¢ OJMHAKOBOM yCTOTOM. B HEOAHOPOAHOM MarHUTHOM TOJIE
MarHUTHBIC JIMHIH UCKPUBIICHBI M PACIIONIOKEHBI C PA3JITIHON TYCTOTOM.

5. KpectukaMu 1 TOUKaMH.
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§45.

1. Hajo B34Th NPOBOAHUK U IPOIMYCTHTH 10 HEMY TOK CHa4ajia B OJJHOM
HarpaBJIeHUH, a 3aTeM B Jpyrom. [Ipu u3MeHeHHn HalpaBJIeHHs TOKa Ha
MPOTHBOIIOIOXKHOE PSIIOM PACIIOJIOKECHHAS ¢ MPOBOJHUKOM MAarHHTHAs
ctpenka nmoBepHercs Ha 180°. Takum 0Opa3oM, HampaBIeHHE MATHUTHBIX
JIMHUHN CBSI3aHO C HAIIPABJICHUEM TOKA.

2. Ecnin HampaBiieHHe MoCTyNaTesIbHOTO ABMKEHHs OypaByurKa COBIIaza-
€T C HalpaBICHHEM TOKa B IPOBOJHMKE, TO HANpPAaBIECHUE BPAILCHUS
py4kH OypaBUHKa COBIIAAET C HANpPaBICHUEM JMHUA MAarHUTHOTO IO,
CO3JJaHHOTO 3THM TOKOM.

3. 3Hasg HampaBieHHE TOKA, MOYKHO OIPENCNIUTh HAIpaBICHUE JIMHUN
MarHUTHOTO TOJII M HaoOOpOT, 3HAsl HANpaBICHHE MAarHUTHBIX JIMHUH,
MO>KHO OIpeIeTIUTh HAIIPaBJICHHE TOKA.

4. Eciim 00XBaTHUTb COJICHOM JIAZIOHBIO MPAaBOH PYKU W HAIllpaBUTh 4e-
ThIpEe Majblia 10 HANpaBIE€HUIO TOKa B HEM, TO OTCTaBJIeHHBIN Ha 90°
GoutbIIoi Tmaner] Oy/eT yKas3bIBaTh HalpaBJIeHUE JIMHWHA MarHUTHOTO MO-
1151 BHYTPU COJICHOHJA.

5. 3Has HampaBleHUE TOKA B COJCHOMIE, MOXKHO ONPEAEIUTh HalpaBie-
HHE JIMHUI MarHUTHOTO IIOJIST BHYTPU HETO M HA000pOT, 3Hasi HaIlpaBJIe-
HHE MarHUTHBIX JTMHUH BHYTPU COJIEHOU/A, MOKHO OINPEEIUTh HaIlpaB-
JICHUE TOKa.

§46.

1. Bepercst IpOBOAHUK W MOBEIINBACTCS HAa THOKUX MPOBOJIAaX, KOTOPEIE
yepe3 peocTaT NOAKIIOUEHB! K UCTOYHUKY ToKa. [I[pOBOAHMK MOMEIAoT
B MarHUTHOE I0JI€ MOJKOBOOOpPa3HOTO MarHuTa. Ecim 3aMKHYTH ILI€lb,
TO MPOBOJHHK C TOKOM IPHUAET B JIBIKeHHE. Eciu ke MarHuT yopaTh u
3aMKHYTb II€Tlb, TO C MPOBOJHUKOM MPOUCXOIUTh HUYEro He Oynmet. Ta-
KuM 00pa3oM, Ha MIPOBOJIHUK C TOKOM, TOMEIICHHBIM B MArHUTHOE TI0JIE,
JIEHCTBYET cuia.

2. MarauTHOE 1101 O6Hapy)KI/IBaeTC$[ CBOUM ﬂeﬁCTBHeM Ha IPpOBOJHUK C
TOKOM.

3. HampagnieHne 3TO# CHIIBI 3aBHCUT OT HAIPaBJICHHS TOKA B MIPOBOTHH-
K€ ¥ HallPaBJICHNUS MAarHUTHBIX JINHHUH.

4. JInst IPOBOIHKKA: €CIIH JIeBasi PyKa PACIONOKEHA TaK, YTO €€ YEThIpe
nasblla HAPaBJICHbI 110 HATIPABJICHUIO TOKA, @ MATHUTHBIC IMHUH BXOJST
B JIJIOHb MEPIEHANKYJSPHO K HEM, TO OTCTABJIECHHBIH OOJBIION maserr
yKaKeT HallpaBJieHHe JACHCTBYIONIEH Ha POBOJHUK CHJIBL.
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Jns neukynieiics 3apsbkeHHOW YacTULIBL: €CIU JIEBasi pyKa paciosoKeHa
TaK, YTO €€ YETHIPE Iajblia PACIIONOKEHBI IIPOTUB HAIIPABIICHHUS JIBUXKE-
HUSl OTPHLATENGHON 4YacTHIbI (10 HANPaBICHUIO ABW)KEHHS IOJIOKH-
TENbHOM), a MarHUTHbIE JMHUU BXOJAT B JIQJOHb NMEPIEHAUKYIAPHO K
Hel, TO OTCTaBJICHHBIA OOJBIION Manel yKaKeT HarpaBlieHHe HeHCT-
BYIOILIEH HA 3Ty YaCTUIy CHJIBL.

5. 3a HanpasJICHHUE TOKa BO BHEIIIHEH YacTh ey NnNpuHUMAarOT HalpaB-
JICHUC NBUIKCHHA OT IMOJIOKHUTCIIBHOTO MOJIF0Ca UCTOYHHUKA TOKa K OTpH-
TaTCIbHOMY.

6. Ilo npaBuiy J€BOH PyKM MOXXHO ONpENENUTH HAIpaBICHUE CHIIBI,
JIEWCTBYIOIIEH HAa MPOBOAHUK C TOKOM B MarHWTHOM I0JI€ WJIM HarpaB-
JICHWE CWJIBI, ACUCTBYIOUIEH Ha 3apsHKEHHYIO YacTHUITY, MBIDKYIIYIOCS B
MarHUTHOM mojie. Taxke, MONb3ysICh 3THM INPAaBHIOM, MOKHO OIIpese-
JIUTH HalpaBjieHWEe TOKa B IPOBOJHHKE (€CIIM 3HaeM, KaK HallpaBJIeHBI
MarHuTHBIE JIMHUU U CHJIa, AEHCTBYIOIIAas Ha MPOBOJHUK), HAlIpaBJICHUE
MAarHUTHBIX JHHUN (€CM 3HaeM, KaK HalpaBlIeH TOK B IPOBOIHHUKE U
CHJIa, IEWCTBYIOIIAs Ha HETO), 3HAK 3apsijia ABMXKYIIEHCS 4acTUIIBI (ecin
3HaeM, KaK HallpaBJieHbl MaTrHUTHBIC JIUHUHU, CKOPOCTh JIBIDKEHHS YaCTH-
IIBI ¥ CHJIA, ACHCTBYIOMIAs HA Hee) U T.1I.

7. B ciryyae, xorna HanpaBJIeHHE TOKa B IIPOBOJHUKE JINOO HAIpaBlICHNUE
CKOPOCTH YacCTHLbI COBIIAAarOT C HAIIPpaBJICHUEM MarHUTHOM JIMHUM WA
TapaJlyIeNIbHbI €.

§47.

1. MarautHast MHAYKOUS — 3TO BEKTOpHas (pM3MUEcKas BEJINYMHA, Xa-

PAaKTEPpU3yromas MarHuTHOE 1oJie. OHa 0003Ha4YaeTCss CUMBOJIOM B .

2. Monyne BeKTOpa MarHATHOW WHAYKIIUH OIpeneseTcsl KaKk OTHOIIe-

HUE MOJYJISL CHJIbI, JEHUCTBYIOIIEN Ha PACIOIOKEHHBIA MEPIeHIUKYISp-

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

B="—.
1l

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

4. JIMHUSAMHU MarHUTHOMH WHAYKOWW Ha3bIBAIOTCA JIMHWUH, KACAaTECJIIbHBIC K
KOTOpbBIM B Ka)KI[OfI TOYKC 1OJId COBIIAJAOT C HAIIpABJICHUEM BCEKTOpa
MAarHUTHOM WHAYKIOWH.
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5. MaruutHoe 1oJsie OJHOPOAHO, €CJIM BO BCEX €ro TOYKAaX MarHUTHas

UHIYKIUS B noctosiHHa. B MpOTUBHOM cllyyae MarHUTHOE TIOJIE HEOJI-
HOPOJHO.

6. Cuna, neiicTByroImas Ha MATHATHYIO CTPEJIKY WM JBIDKYIIUHCS 3apsi
B MarHUTHOM Tiojie, OymeT Tem Ooupline, YeM OoibIle MOIYIh BEKTOpa
MarHUTHOM MHAYKLMHU B JAHHOM TOYKE MOJIS.

§48.

1. MarsuTHbIi NOTOK, MPOHU3BIBAIOIIMI MIOCKUN KOHTYP B MArHUTHOM
1ojie, 3aBUCHT OT MOXYJSI BEKTOpa MAarHUTHOW HMHIYKIWH, IUIOMIAAN
KOHTypa M OpPHUEHTalM{ KOHTYpa MO OTHOUIEHHIO K HANPaBJICHHIO Mar-
HUTHBIX JINHUH.

2. VYBenuuuBaeTca B 71 pa3, MOCKOJIBKY MarHUTHBIN MOTOK MPSIMO TIPO-
MOPITOHAJICH MOJIYJIF0 BEKTOPa MarHUTHON MHIYKLIUH.

3. MarauTHbIi TOTOK MaKCHMAJIEH, €CIH IJIOCKOCTh KOHTYpa MepneHau-
KyJIIpHA K HaIlPaBJICHUIO MarHUTHBIX JIMHUN U paBeH HYJIIO, €CIH IUI0C-
KOCTb KOHTYpa NapaJljielIbHa MarHUTHBIM JIMHUSIM.

4. Jla, mensiercs.

§49.

1. Bce OmBITHl AEMOHCTPUPYIOT SIBIIEHHE AJIEKTPOMArHUTHOM MHITYKIUH,
3aKJIOYaroIeecss B BOSHUKHOBEHHE TOKAa B 3aMKHYTOM IPOBOJHHMKE IpU
W3MEHEHWH MarHUTHOTO MOTOKAa, MPOHM3BIBAIOIIEIO OXBAaYE€HHYIO IPO-
BOJHUKOM IUIOINAAb. B MepBOM OMbITE TalbBaHOMETP PETUCTPUPYET MO-
SIBICHHE TOKa B 3aMKHYTOW Ha HErO KATyIIKe IPU BCTAaBICHUHM B HEe
MarauTa. Bo BTOpOM oOmIbITe KaTyIlIKa, BKJIIOUCHHAs B LENb UCTOYHHUKA
TOKa, BCTABJISIETCS BO BTOPYIO KaTyILKy, 3aMKHYTYIO Ha TaJlbBaHOMET.
IIpu 3aMbIKaHNK B pa3sMBIKaHUH LIETIN TaIbBAHOMETP CHOBA PETUCTPHPY-
€T TOK.

2. Ilpu n3MEHEHUN MarHUTHOTO TIOTOKA Yepe3 KaTyIIKY.

3. SIBnenue BHCKTpOMaFHHTHOﬁ HWHAYKOHUHU 3aKJIIF09a€TCd B BOSHUKHOBE-
HUU BJICKTPUYECKOI'0 TOKa B 3aMKHYTOM IMPOBOJHHUKE MPHU U3MCHCHUHN
MAardiuTHOr0 II0TOKa, MNPOHU3BIBAIOMICTO OXBAYCHHYIO ITPOBOAHUKOM
miomanb.

4. SIBneHue >NEKTPOMArHUTHOW MHIYKIMU HCIIOJB3YyEeTCS B JJIEKTpPOre-
HEepaTopax, MNOJYyYUBIINX HIMPOKOE PACIPOCTPAHEHHUE.
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§50.

1. DnexTprdecKuii TOK, IEPUOANIECKA MEHSIOIIHAICS BO BPEMEHH 0 MO-
YO ¥ TI0 HalpaBJIEHHIO, HA3bIBACTCS TIEPEMEHHBIM TOKOM. [lepemMeHHBIi
TOK MOKHO TIOJTyYUTb, €CJIM B KaTyIIIKe, 3aMKHYTOW Ha raJbBaHOMET, Te-
PUOAMYECKU IBUTATh MarHUT BBepX U BHU3. [Ipu 3TOM cTpenka raibBaHo-
MeTpa OyJIeT HepPUOAMICCKH OTKIOHATHCS OT HYJICBOTO 3HAUCHHUS TO B OJTHY
CTOpOHY, TO B IPYTYI0. ITO OYAET CBUICTEIHLCTBOBATH O TOM, YTO ¥ MOJIYJIb
CWJIbl UHIYKUMOHHOTO TOKA, U €TO HallpaBJieHUE NEPHUOANYECKH MEHSIOTCS
BO BPEMEHH, T.€. B KaTYIIIKe 00pa3yeTcs MepeMEHHBIN TOK.

2. B amekTpoceTsix.
3. Ha sBiieHue 31€KTpOMarHUTHON MHAYKLUH.

4. T'eHepaTop COCTOHWT W3 CTaTOpa — HEMOIBIDKHON YaCTH, BBHITIOIHSIIO-
mel (YHKIMIO 3aMKHYTOTO KOHTYpa, POTOpa — BpAaIaloONIecsl Y4acTH,
BBITONHAIONMN (DYHKIIMIO MarHWTa (B MPOMBIIUICHHBIX T€HEepaTopax Hc-
TMOJIB3YIOTCSl OOBIYHO 3JIEKTPOMArHuThl). [IpuHIUI NelcTBHs reHeparopa
OCHOBAH Ha SIBJICHUU DJIEKTPOMArHUTHON MHAYKimuU. [lpu BpaimeHuu po-
TOpa BHEIIHEH CWJION MEHSETCS MarHUTHBIA MOTOK, MPOHU3BIBAIOIIUN
CTaTop, B pe3yJbTaTe Yero B HEM UHAYLUPYETCS IEPEMEHHBIN TOK.

5. Ha TemyioBOW 3JEKTPOCTAaHIMU POTOP T'EHEPATOpa HPUBOIMTCS BO
BpallleHHe MapoBOi TYpOMHOM; Ha THUAPOAIEKTPOCTAHIMH — BOJASHON
TypOHHOA.

6. Tak Kak CKOPOCTH BpAIIEHHS BOJSHBIX TYpPOWH OTHOCHTEIHHO HEBBI-
COKa, TO ISl CO3/IaHMsl TOKa CTAaHAAPTHON YacTOTHI MPHUMEHSIOT MHOTO-
MOJTIOCHBIE POTOPBIL.

7.50 I'.

§51.

1. Arrmmiickum yuensm [[. K. MakcBemmom (1831-1879) B 1865 1. OTa
TEOpHUsi BKPATIIE CBOAUTCS K TOMY, YTO MEHSIOIICECS BO BPEMEHH JJICK-
TPUYECKOE TOJIe IOPOXKAAET MEPEMEHHOE MarHUTHOE T10Jie, U, HA000POT,
MEHsIIOIIeeCss BO BPEMEHHM MAarHHUTHOE I0JIe MOPOXKIAeT IMEepEeMEHHOE
INEKTPUYECKOE TOJIE.

2. VICTOYHHUKOM 3JIEKTPOMArHUTHOTO TIOJIS CIIY>KAT 3aps/Ibl, TBUKYITHECS
C YCKOpPEHHUEM.

3. CuitoBBIC TMHUT BUXPEBOI'0 JJICKTPHUUCCKOT'O ITOJIA 3aMKHYThI, a CUJI0-
BBIC JIMHUU JJICKTPOCTATUYCCKOI'O IMOJIA HAYUHAKOTCA Ha MOJIOKUTCIIbHBIX
3apsiax U 3aKaHYUBAIOTCA Ha OTPULATCIIbHBIX.
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§52.

1. DnexTpoMarHuTHas BOJHA MPEACTABISIET COO0M CHCTEMY MOPOXKAA0-
KX JAPYT Ipyra U pacupoCTPAHSIOUIMXCS B MPOCTPAHCTBE NEPEMEHHBIX
3JIEKTPHUUECKOTO ¥ MAarHUTHOTO TOJICH, MEPICHANKYJIAPHBIX APYT APYTY.
DNEKTPOMArHUTHBIC BOJIHBI SIBJISSFOTCS IOMEPEYHBIMHU, TaK KakK ILIOC-

KOCTb, B KOTOPOU JIe)KaT KOJIEOJIOIINECs] BEKTOPHI BukE, HeprneHu-
KyJIsipHa HalpaBJIeHUIO paclpOCTPAHEHUS! BOJIHBI. VICTOUYHHMKOM 3I1ek-
TPOMArHUTHBIX BOJIH SIBJISIIOTCS YCKOPEHHO JIBIDKYIIHECS JJIEKTPUIECKHE
3apsabl. CKOPOCTh PacIPOCTPAHEHUS IEKTPOMAarHUTHBIX BOJH B BaKyy-
Me paBHa cKopocTtu cBera, T.e. 300000 xm/c.

2. BexTop HanpsHKEHHOCTH IEKTPUUECKOro MoJsl £ W BEKTOpP MarHUT-
HOM MHAYKUUHU B .

3.h=cT=clv.

4. Jlnst 5TOr0 HEOOXOAUMO, YTOOBI YACTOTA V KOJIeOaHHi BEKTOPOB B u
E 0buia 10cTaTO4HO OOJBIION.

5. DneKkTpoMarHuTHBIE BOJIHBI BIIEPBBIE yAanoch oOHapyXuThb [ eHpuxy
I'epry B 1888 1.

6. Bunmmerii ceeT, yneTpaduoieT, paguoBOTHEL.

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

§53.

1. Ha cuer cBera CYHIECTBOBAJIN ABE€ OCHOBHBIX TCOPHHU: KOPITYCKYJISAP-
Has W BOJHOBas. B ocHoBe nepBoﬁ JIC)KAJIO YTBEPKACHUE O TOM, 4YTO
CB€T — 3TO IIOTOK 4YaCTHIIl, B OCHOBC BTOpOI71 YTBEPKIACHUE O TOM, YTO
CBC€T — OTO BOJIHA.

2. B 1802 r. anrnmiickuii yaensrii Tomac FOHT mokazan, 94To cBeTy mpu-
Cyllle CBOWCTBO MHTep(depeHnH. DTO JT0Ka3bIBaJO TO, YTO CBET 00Jaaa-
€T BOJIHOBBLIMH CBOMCTBAMH.

3. Ha npoBo049HOE KONBLO C PYUKOH, 3aTIHYTOE MBUIBHOW IUICHKOW, B
3aTeMHEHHOM KOMHaTe HaIpaBJLUICS CBET, HaIpUMEp, KEITOro I[BETa.
[Tpu sToM Ha TIeHKe 00Pa3OBHIBAIKMCH YEPEAYIOIIUECs KEIThIe U TeM-
HBIE MOJIOCHL

4. CBCT, nagas Ha IJICHKY, YaCTUYHO OTPAXaACTCA OT nepeﬂHeﬁ MOBEPX-
HOCTHU B TOYKEC A, a YaCTUYHO INPOXOAUT BHYTPDb IJICHKH U OTPAKACTCA OT
BaZ[Heﬁ TIOBEPXHOCTHU B TOYKE B, IIO0CJIC 9€ro BBIXOJUT M3 IJICHKH B TOYKEC
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C. Bounnsl, Beixogsmue u3 Touek 4 u C, SBISIOTCS KOT€PEHTHBIMU, T K.
OHH 00pa3yrTCs OT OJHOTO M TOTO XK€ UCTOYHHKA. Pa3HOCTH Xoma JUTHH
BOJIH 3aBHUCHUT OT TOJIIMHBI IUICHKH, KOTOpasi B Pa3HBIX TOUYKAX Pa3lInd-
Ha. Eciu ToNmMHA TICHKH OKAKEeTCS TaKOM, YTO BOJHBI OYAYT BBIXO-
muTh U3 Touek A u C, uMest OIWHAKOBEIE (Da3bl, TO 3TH BOJHEI MIPH CIIO-
JKSHUH YCHIIAT APYT Opyra. B pe3ynbprare BORHUKHET MAaKCUMYM HHTEp-
(hepeHIIMOHHON KapTUHBI — XenTas mojoca. Eciu TonmimHa TIIeHKH
OKa)KeTCsI TAaKOU, YTO BOJHBI OYAyT BBIXOAUTH U3 ToueK 4 u C B mpoTHU-
BOIIOJIOXKHBIX (pa3ax, TO ITH BOJIHBI IIPU CIOKEHUU OYIyT TacUTh JOpPYyT
Jpyra. B pe3ynbraTe BO3HUKHET MUHUMYM HUHTep()EpEeHIIMOHHON KapTH-
HbI — TE€MHas I10JI0ca.

5. DTOT OMBIT JOKA3bLIBAET TO, YTO CBET 00/1a1aeT BOJIHOBLIMHM CBOMCTBA-
MH.

6. HacToTnr (I/IJ'II/I HJ’II/IHLI) CBETOBBIX BOJIH PA3HBIX IIBETOB PA3JIMYHBI.

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

3. MakcBest IpeAroIoKuII, YTO CBET — 3TO YaCTHBIN CIydal 3JIeKTpo-
MarHuTHBIX BOJH. OCHOBaHHMEM JIJIsl ATOTO MOCITYXHIIO TO, YTO CBETOBBIE
U DJICKTPOMATrHUTHBIC BOJHBI SBJISIOTCS MOMEPSYHBIMHU M 00JIAIAI0T O/IU-
HaKOBOM CKOPOCTBIO paclpOCTPaHEHUSI.

4. qaCTI/IHa SJICKTPOMArHUTHOI'O U3JTY4YCHHA HA3bIBACTCA (l)OTOHOM.

§55.

1. OtkpeiTie bekkeperns cocTosIo B TOM, 4TO HEKOTOPHIE BEIIECTBA Ca-
MOIIPOH3BOJIBHO M3JIy4aroT HEBUIUMBbIC JIy4H, Ha3BaHHBIC BIIOCIEICTBUU
PaIHOaKTUBHBIM U3ITy4EHHUEM.

2. PaqnoaKkTUBHOCTEIO.

3. B 1899 r. Dpuect Peszepdopa OnbITHBIM IyTeM OOHApYXHJ, YTO pa-
JIMOAKTUBHOE M3JTy4YEHHE Pajnsi HEOJHOPOIHO M UMEET CIIOKHBIH COCTaB.
B ToncToCTEHHBI CBHHIIOBBIH COCYJ] OH TOMeNIajl KPYHMHHKY pPajus.
[Ty4ok pagroakTHBHOTO HM3IIyYEHUs pajusi IPOXOAWI CKBO3b Y3KOE OT-
BepcTHE M Tomnajan Ha (oromracTuHKy. I[locne mposiBieHus (ororia-
CTUHKH Ha Hell OOHApY)KUIIOCHh OJTHO IISATHO. 3aTEM OIBIT BHAOH3MEHSUIH.
Tenepp My4ok H3Ty4eHUs NMPOXOIMI Yepe3 00JIacTh MATHHTHOTO OIS,
MIPEeXIe YeM IonacTh Ha (POTOILIACTHHKY. B pesynbraTe MarHUTHOE TI0JIe
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Pa3gersyo 3TOT IMy4OK Ha TPH, U Ha (OTOIIACTUHKE IIOCIIE IPOSBICHUS
00HapYKNBAJIOCH TPH IISITHA — OJIHO TI0 LIEHTPY, J1Ba COOKY OT Hero. OTo
TOBOPHT O TOM, YTO IMYYOK M3ITyYSHHUS! COCTABIISUIN ITOJIOKHUTEIBHO 3apsi-
JKEHHbIE (OL-4aCTHIIbI), OTPULIATEIBHO 3apsDKEHHBIE ([3-4acTHIBI) U HEW-
TpanbHble (Y-4aCTUIIBI) YaCTULIBI.

4. o-4acTula MPeJCTaBiIsIeT COOOH MONHOCTBI0 MOHW3UPOBAHHBIH aTOM
reus ¢ 3apsA/ioM, PaBHBIM MOAYJIO YABOEHHOTO 3apsijia 3JIEeKTpOHa, -
YacTUIla — JJIEKTPOH, Y-4aCTUIA — OJUH U3 HAIla30HOB JIEKTpOMar-
HHUTHOTO M3JTy4YEHHUS.

5. O cnoxHOM CTPOEHHUH aTOMa.

§56.

1. CormacHo Mojenu, MpeAoXKeHHOW TOMCOHOM, aTOM IpPECTaBIsUI
map, Mo BceMy 00beMy KOTOPOTrO PaBHOMEPHO PACHpPENENEH IIOJIOKHU-
TENBHBIA 3apsia. BHYTpH 3TOro HaxosTCs 3JIEKTPOHBI, KaXKIbIH U3 KOTO-
PBIX KOJIe0JIETCSI OKOJIO CBOETO MOJIOKEHHUST pAaBHOBECHSL.

2. B cBuH1OBBI cocyn C noMermancsa paiuoakTUBHBIN ieMeHT P, nzmy-
yaroumi a-dactuipl. M3 aToro cocyna o-4acTHIBI BBUIETAIH CO CKOPO-
ctpio 15000 kM/c u mociie monanany Ha 9KpaH 3, TAe OHHU PErHCTPUpPO-
BaJIMCh. DKpaH ObLT MOKPHIT CIIEIHAIbHBIM BEIIECTBOM, OJarogaps demy
B MecTax IIOIafaHusl Ha HETO O.-YaCTHIl BOSHUKAIM BCIBIIIKH, KOTOPBIE
PETUCTPUPOBAIUCH TIPH IOMOIIH MHUKpockomna M. Takoii crmocod peruct-
panuy Ha3bIBACTCSl METOIOM CUMHTWILINMI (Bcmbimiek). [locie Best aTa
YCTaHOBKA IOMEIIalach B COCYI, U3 KOTOPOro OBbLI OTKadaH BO3IYX, H
MpoBOAWIICS OmbIT. ECM Ha IMyTH O-9acTHIl HET HUKAKHX IIperpas, To
OHU MOMAaJaJld Ha 3KpaH y3KHM, CJIErka pacIIupsromumMces mydukom. Ilpu
9TOM Ha JKpaHe Habmrogaercs HeOOJIbIIOe CBETOBOE IATHO. Eciu ke
TeNepb MOCTaBUTh Ha IyTH O-4acTHI TOHKYIO (onery @, To mpu B3au-
MOJEHCTBHH C BEIIECTBOM OHU OyIyT pacceMBaThCs IO BCEM HAIpaBiie-
HUSAM Ha pasHble yribl. OCHOBHAs 4acTh O-4acTHUI] IPOIUIA CKBO3b ()OJIb-
Ty, MaJo MU3MEHHB CBOETO MEepBOHAYAILHOTO HampasieHus. Ho HeOob-
masi 4acTh O-4acTHI] paccesyiach Ha Yribl mopsaka 90°, a HEeKoTopbie
Jaxke Ha yribl nopsiaka 180°.

3. Pesepdopn mpumien K BBIBOAY, YTO CTOJIb CHJIBHOE OTKIOHEHHE Ol-
YacTHIl BO3MOXHO TOJBKO TOT/Ja, KOTJa BHYTPH aTOMa MMEETCSl OYeHb
CHIIBHOE 3JIEKTpUiecKoe nose. Takoe cuiibHOE TI0JIe TOJIBKO MOTJIO OBITh
CO3[JaHO 3aps0M, CKOHLIEHTPHPOBAHHBIM B OYEHb MaJloM OOBEME II0
CpaBHEHHIO ¢ oO0beMoM aroma. Mcxomst m3 Bcero sroro, Pesepdopn
MIPEIVIOKKI TUIAHETapHYI0 Mojens artoma. CorimacHo 3TOW Mozenu, B
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LEHTPE aTOMa HAaXOJMUTCS TIONOKUTENIBHO 3apsSKEHHOE AP0, KOTOPOE U
OBUIO NPUYMHOW CHJIBLHOTO OTKJIOHEHHMSI O-4acTHL. BoOkpyr snpa nsu-
JKYTCsl BIIEKTPOHBI, Macca KOTOPBIX MHOT'O MEHBIIIE MAacChl Spa.

4. CoriacHO OepHON MOJIENH, B LIEHTPE aTOMa HaXOIUTCS TOJIOKHUTEITh-
HO 3apsDKeHHOE snpo. BokpyT sapa ABIKYTCS 3IIEKTPOHBI, Macca KOTO-
PBIX MHOT'O MEHBIIIE MaCCHI sipa.

5. Ecnm o-9acturia mpojieTaeT 0u4eHb OJU3KO K SAPY, TO OHA CHIIBHO OT-
KIIOHSIETCS OT MEePBOHAYAJIHLHOTO HAMpPaBIEHUS JIBUXKEHHs KYJIOHOBCKOM
cuiod. T.K. pa3Mepsl Allpa OYeHb Majbl 10 CPaBHEHHUIO C pa3Mepamu
aToMa, TO OCHOBHAs 4acTh O.-YaCTHUI[ IPOJIETAET AOCTATOYHO JaJIeKO OT
SIApa ¥ HE UCHIBITHIBAET CUIIBHOTO OTKIOHEHHUSI.

§57.

1. Paawmii npeBpaiaeTcst B pajoH.
2. [IpoucxoauT npeBpalieHne 0JJHOr0 XUMUIECKOTO JIEMEHTa B APYTOil.

3. Snpo.

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

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

6. MaccoBoe 4ucIio AApa aroMa JaHHOI0 XUMHYCCKOI'O 3JIEMCHTA PaBHO
C TOYHOCTBIO O LEJIBIX YHCITY aTOMHBIX €AWHULl MaCChl, COACPKAITUXCSA
B Macce 3TOoro dapa. 3ap51)1030e YHUCJIO dApa aToMa JaHHOT'O XUMHUYECKO-
T'O0 3JICMCHTA paBHO 3apsiay sJpa, BLIPDaAXKCHHOMY B 3JICMCHTAPHBIX 3JICK-
TPHUYCCKUX 3apsaaax.

7. 2§g Rd — zééRn#Z‘He. W3 naHHOM peakuyMu BUIHO, YTO BBIIOIHAIOTCS

3aKOHBI COXPAHEHHMS] MacCOBOTO 4KCia U 3apsja. JlelCTBUTENbHO, Mac-
coBoe umcio (226) u 3apan (88) pacmamarormerocst sigpa atoma pagus
PaBHBI COOTBETCTBEHHO CYMME MacCOBBIX umcen (222 + 4 = 226) u cym-
Me 3apsaaoB (86 + 2 = 88) obOpazoBaBmIMXCA B pe3yibTaTe paclaja aTo-
MOB PajloHa U T'eJIHs.

8. SInpa aTOMOB MMeET CIIOXKHOE CTPOCHHE.

9. PainoakTHBHOCTBIO HAa3bIBAIOT CIIOCOOHOCTH SIJIEP aTOMOB HEKOTOPBIX
XUMHMYECKHX JJIEMEHTOB CaMOIPOM3BOJIBHO MpeBpaliaThcs B Jpyrue
siipa ¢ UCITyCKaHUEM YacTHII.
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§58.

1. Cuerunk ['eiirepa COCTONT U3 TepMETHYHOHN CTEKIITHHON TpPYyOKH, 3a-
TIOJTHEHHOW pa3peKeHHBIM Ta30M, HalmpuMep, aproHoOM. B Hee BHasHbBI
9NEKTPObI (KaToJ M aHo[), OAKIIOUEHHbIE Yepe3 CONMpOTHBIEeHHE R K
HCTOYHUKY BBICOKOro HampsbkeHus. IlpuHnun cuerumka ['elirepa cie-
nyrouid. [Tpn mponeTe BHYTpH TPYOKH KakoW-HHOYIB OBICTPOI YacTH-
IbI, CHOCOOHOW MOHM3UPOBATH ATOMBI I'a3a, 00pazyeTcsi HEKOTOPOe YHC-
JI0 3JIEKTPOH-UOHHBIX Map. DJIEKTPOHBI HAUWHAIOT JBUraThcs K aHOAY, a
TIOJIOKUTETBHBIE HOHBI — K KaTtoxy. Eciii HanpsHKeHHOCTh TOJSL JOCTa-
TOYHO BEJINKA, TO DJIEKTPOH, YCKOPSISICh, MOXKET MPUOOPECTH IHEPTHIO,
JOCTAaTOYHYIO JIUIS HOHU3aIlMK aTOMOB ra3a. BHOBb 00pa3oBaBIue 3JeK-
TPOHBI YCKOPSIOTCS MOJIEM U B CBOIO OYepeIb MPOM3BOIAT MOHHU3ALUIO,
JlaBasi Hadala HOBBIM JJIEKTPOHAM M MOHaM. B TpyOke oOpasyercs Tak
Ha3bIBaeMasi JJIEKTPOHHO-MOHHAs JaBuHa. B pesynbrare 3TOTO B TpyOKe
BO3HHUKAET Pa3psil, U B IETIH CYCTUNKA IPOUCXOIUT KPaTKOBPEMEHHOE U
pe3Koe BO3pacTaHUe CHIIBI TOKA, KOTOPOE PETUCTPHPYETCS CIICITHATEHBIM
ycrpoiicTBoM. Paspsn [umTcs NpUMEpPHO MHUKPOCEKYHAY M 3aTeM IIpe-
KpaiaeTcs, T.K. OCHOBHASI YacTh HANPSHKEHUS IaaeT Ha CONPOTUBICHUN
R, m B pe3yibTaTe 3TOr0 HANpsDKEHHE MEXITY KaTOIOM M aHOIIOM PE3KO
YMEHBIIIAaeTCsl.

2. JIns perucTpaiyy J1eKTPOHOB U Y-KBaHTOB.

3. Kamepa Bmmbcona cocroutr u3 mwtmHapa CC co CTEKISHHOM
KpblIKO# LL. BHyTpu nunuHapa MoXeT IepeMelaTbcs NOplieHb P.
Ha nHe xamepsl JIe)KHUT YepHas MPONMHUTAaHHAS CMEChI0 BOJBI CO CITHP-
TOM TKaHb FF, Gmaromaps KOTOpOH B KaMepe BO3AyX HachImeH. B
KaMepe OTCYTCTBYIOT siipa KoHaeHcanuu. [IpuHnmn neicTBust kame-
pbl Bunbcona cnenyromuii. B pesyibTare pe3koro IBHKEHHs TOPIIHS
BHU3 TeMIlepaTypa B HEH MagacT, ¥ Hapbl BHYTPU CTAHOBSTCS Iepe-
CBIIICHHBIMH, T.€. OHH TENEeph MOTYT JETKO KOHAEHCHPOBATHCS Ha
Anpax KOHJIEHCAIMH, HAalpuMep Ha HoHaxX. Uepe3 TOHKOE OKOIIKO
KaMephbl BIIyCKaeTCs IMY4YOK MCCIEAYEMBIX YacTHI, KOTOPBIH, MpoJe-
Tas 4epe3 ra3, CO3/AaeT Ha CBOEM ITyTH HOHBI (sIpa KOHJEHCAIINH).
[Tapsl KOHJEHCUPYIOTCS Ha HOHAX, U B UTOTE BJIOJIb TPACKTOPUU JIBU-
JKEHHUS YaCTHUIbI 00pa3yeTcst BUAMMBINA CJea M3 Karesek mapa (Tpek).
Takum 00pa3zoM, ¢ MOMOIIBIO KaMephl BmiibcoHa MBI MOXEM y3HATh
TPACKTOPHIO JABMIKEHUS YaCTHUIIBI.

4. Ecnu xamepy BunbcoHa moMecTuTh B MArHUTHOE TI0JIE, TO, OTIPEIETUB
TPACKTOPUIO JBMKEHUS YACTHUIIBI, MBI MOXEM OINPEACIUTh 3HAK 3apsna
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JacTullbl (10 HAPABJICHUIO M3ruba), €e Maccy, PHEePruto, 3apss (o pa-
JINYCy KPUBU3HBI TPACKTOPUH).

5. Ily3bIppKoBast KamMepa 00amaeT GOIBIINM OBICTPOICHCTBHEM B OTIIH-
yre oT Kamepbl Bunbcona. [1y3pIpbkoBast kKamepa OTIHYAETCS OT KaMephbl
BunbscoHa Tem, 4TO B HEll BMECTO IMEPECHIIICHHOTO Tapa MpUMEHICTCS
neperperast BhIle TOUKHA KUTIEHHS KUAKOCTb.

§59.

1. OneIT 3aKiIOYaeTCs B HCCIACAOBAHHU B3aMMOJICHCTBHUSA O-UaCTHI[ C
SIpaMu aTOMOB a30Ta. JleTsmias ¢ OOJBIION CKOPOCTHIO O-4aCTHUIIA TIPU
MOTAIaHUH B SIPO aTOMa a30Ta BHIOMBAJA U3 HETO sIPO aTOMa BOJOPO-
na, Kotopoe Pesepdopa Ha3Ba mpOTOHOM.

2. O ToMm, 9TO B pe3yabTaTe B3aUMOACUCTBHS OL-9aCTHII C SAPAMH ATOMOB
a30Ta 00pa30BAKCH SIIPa KUCIOPOAa U BOAOPO/IA.

3. Snmpo aroma Bogopoaa {H HMHAYe HA3BIBACTCS [TPOTOHOM M 0003HAYA-
€TCs CHMBOJIOM 11 p WIH p.

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

§60.

1. H,upa aTOMOB HMCIOT 60J'II>HIyIO Maccy, 4eM CyMa MaccC COoCTaB-
JAIOMUX UX ITPOTOHOB. D10 OBLIO YCTAaHOBJICHO ONIBITHBIM MYTEM U
Jac€T moJjiaraTtb, YTO IMOMHUMO IIPOTOHOB B COCTAB AApa BXOAAT KaKHC-
TO ApYyTryue€ 4aCTULBI.

2. Dto mpeamnosoxeHue ObUIO BbickazaHo OpHectoM Pesepdopmom B
1920 .

3. JIxeitmc Yensuk B 1932 T.

4. YV HEUTPOHOB OTCYTCTBYET 3apsll, NMOCKOJbKY OH HE OTKJIOHSETCS
JNEKTPUYECKUM U MAarHUTHBIM I10JIEM. Maccy onpeaenniym U3 KoJau4ecT-
BEHHBIX XapaKTEPUCTHK B3aUMOAEWCTBUS HEUTPOHA C JPYTUMH YacTH-
LaMH.

5. Heiitpon o6o3HadaeTcsi CHMBOJIOM (}n WJIW 1; €r0 Macca MOoYTH paBHA

(HemHOTO GOJTBIIIE) MAcce MPOTOHA.
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§o1.
1. HykmnoHsL

2. MaccoBbIM YHCIIOM Ha3bIBACTCS YMCIIO HYKIOHOB B siipe atoma. Mac-
COBOE YHUCII0 0003HaUaeTCsi OYKBOM A.

3. MaccoBoe 4HCIIO PAaBHO C TOYHOCTBIO A0 LETbIX YHCILy aTOMHBIX €H-
HUII MacChl, COJIEPKAILUXCS B MACCE aTOMa.

4. Yucio npoToHOB B aToMe 0003HavyaeTcss OyKBOW Z W Ha3bIBaeTCs 3a-
PAIOBBIM YHCIIOM.

5. Ilepen cuMBOIOM CHH3Y.

6. 3apsiIoBOE YHCIIO PaBHO 3apsily SAPA, BBIPAXKEHHOMY B JJIEMEHTAPHBIX
NEKTPUYECKHUX 3apAfax. 3apsAAoBO€ UHCIO aTOMa PAaBHO €ro MOPSIKO-
BOMY HOMepy B Tabnune Meneneesa.

7. ;x , 311€Cb X — CHMMBOJI XMMHUY€ECKOI'0 DJIEMEHTA.
8. Huciio HEHTPOHOB B s1pe 0003HAYAIOT OYKBO# V.

9.4=7Z+N.

§62.

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

2. Slnpa M30TONOB OJHOTO 3JIEMEHTA UMEIOT OJUHAKOBBIN 3apsi.

3. PasHble U30TONBI OAHOTO 3JEMEHTa COIAEPKAT Pa3HOE KOIMYECTBO
HEHTPOHOB.

4. Y BoJIOpO/Aa €CTh TPH M30TOMA: MPOTHIA (}H ), menTepuid (ZIH), TpH-
Twit (FH).

5. HOTOMy, 4YTO MacCa aTOMOB BbIYHCIIACTCA KaK CpCAHEC 3HAYCHUE MAaCC
BCCX €ro U30TOIIOB.

§63.
1. Macca atoma ymeHbIlaercst Ha 4, a 3apsj ero siapa — Ha 2.
2. Hanpumep: 35Rd — *2Rn+5He.
3. Snpo pagoHa CONEpKUT Ha 2 TIPOTOHA MEHBIIIE, YeM SIPO PaHs.
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4. Ilpu a-pacmane o6pa3yeTcss HOBBIM XUMHUYECKHUI AJIEMEHT, HOPSI-
KOBBI HOMEp KOTOpPOTO B Tabiuile MeHeaeeBa MEHbBIIE UCXOTHOTO
Ha 2.

5. Ilpu PB-pacnage U3Iy4aeTcsi IEKTPOH M aHTUHEHTpHHO. OIMH HEW-
TPOH B si[pe IMpU TaKOM paclaje NPEeBpaIlaeTcs B MPOTOH, dAEKTPOH U
AQHTHHEUTPUHO.

6. [Ipu B-pacmame oOpa3yeTcs HOBBIH XUMHUYCCKUN JIEMEHT, MOPSI-
KOBBIIl HOMEp KOTOporo B Tabmuile MeH/eneeBa 60JbIe UCXOTHOTO
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-pacmana: 5 X — , AV + et v,
9. o- 1 B-pacmaj] 9acTO COMPOBOKIACTCS Y-U3TYYCHHEM.

§64.

1. Bo3Hukan Bonpoc 0 ToM, IOYeMy siIpa He pacragaroTcs Ha OTAENIbHBIC
HYKJIOHBI IIOJ] IEMCTBUEM JIEKTPOCTATUYECKUX CHJI OTTAJIKUBAHHUS MEX-
Jly TIOJIOKUTEIBHO 3apsKEHHBIMU HyKJIOHaMuU. Mcxoas u3 31oro, yueHsle
MPUIIUIN K 3aKJIIOYEHUIO, YTO MEXAY HYKJIOHAMH siipa AEUCTBYIOT CHIIBI
MIPUTSDKEHUS IPYTON TIPUPOJBL.

2. Cuibl IPUTSDKEHUS MEXKAY HYKIOHAMH B SIIPE HA3BIBAOTCS SICPHBI-
MH. X O0COOEHHOCTH COCTOMT B TOM, YTO WX AEHCTBHE 3HAUUTEIIHHO
MPOSIBIISICTCS. HA PACCTOSHHSAX, CPABHUMBIX C pa3Mepamu siapa (Topsaka
1071 M). YiKe Ha pacCTOSHHUH MOPSIKa 107" ux melicTBHE HMYTOXKHO Ma-
110.

§65.

1. DHeprueil cBA3U sAApa HA3BIBACTCS MUHUMAaJbHAas JHEPIUs, KOTO-
pyro HeoOXOIMMO 3aTPaTHUTh HAa pACIICIUICHHWE sApa Ha OTACIbHBIC
HYKJIOHBI.

2. Am = (Zm, + Nm,) — M,, rne Am — nedext macc, Z u N — 4ucno
NPOTOHOB U HEHTPOHOB B AJIp€ COOTBETCTBEHHO, M, U 11, — MAaCcChl NO-
KOsI HEHTPOHA U MPOTOHA COOTBETCTBEHHO, M, — Macca ajpa.

3. AEy = Amc?, rne AE, — sueprus cBs3u sapa, Am — nedekt mace, ¢
— CKOPOCTb CBETA B BaKyyMe.
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§66.

1. lenenue simep ypaHa mpu 6oMOapIupoBKe MX HEUTPOHAMH OBLIO OT-
kpeITo B 1939 r. Otro N'anom u @purem IlItpaccmanom.

2. IIpu NOTJIOIEHNH SIIPOM HEHTpOHa OHO AedopMHpYeTCcsl U IpHodpe-
TaeT BHITAHYTYIO (hopmy. T.K. siiepHBIE CHIIBI — KOPOTKOJEHCTBYIOIIHE,
TO Ha HYKJIOHBI B BBITSIHYTOM SI/Ipe UX JEHCTBHE OCIabeBacT, U HyKJIOHBI
pasneTaroTcs NOA JEHCTBHEM IEKTPOCTATHYECKUX cril. Takum oOpazom,
JIETICHUE SIIpa MOKET HA4aThCsl TOJIBKO TOT/A, KOT/Ia OHO Je(opMHUpyeT-
Csl IOZL ICMCTBUEM TIOIJIOIIEHHOTO (DOTOHA.

3. B pesynbrate meneHus siapa oOpa3yloTcsl JBa OCKOJIKa (paHHeE co-
CTaBJISIONINE SIPO) U 2-3 HEWTpOHa.

4. YacTh BHyTpEHHEH 3HEPTUH 41pa IpU €ro JeJCHUH NEepeXOauT B KH-
HETHUYECKYIO SHEPTHI0 00Pa30BaBIIUXCS OCKOJIKOB U HEHTPOHOB.

5. Kunetnueckast 3HEprusi OCKOJIKOB IPH MX 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 MNPOTCKAHUA HGHHOﬁ peakuuu ACJICHUSA sAOpa

Ha IPHUMEpPE M30TOIA ypaHa ZSZU (puc. 143 yueOnmuka). Ilpn nenenun

A1pa aToMa ypaHa B pe3yJbTaTe 3axBaTa HEHTpOHA 0Opa3yroTcs TpU
HeiTpoHa. JIBa U3 HUX BBI3BAIM PEAKLUIO AENEHUS elle ABYX sIep ypa-
Ha, IpU 3TOM 00pa30BaloCh YeThIpe HelTpoHa. BHOBH oOpazoBaBime
HEWTPOHBI BBI3BANIN JIEJICHNE YETHIPEX SAEp ypaHa, IpU 3TOM 00pa3oBa-
JIOCh AEBSITH HEHTPOHOB M T.A. TakuM 00pazoM, YMCIIO HEHTPOHOB B KyC-
K€ ypaHa JJaBUHOOOpa3HO pacTeT C TCUCHHEM BPEMEHH, a, CIIeI0BATEIb-
HO, PE3KO BO3PACTAET YMCIIO JENCHUH AAep ypaHa M 3HEPTHs, BBIICIISIO-
IasiCsl B €IUHUIY BPEMEHHU.

2. Kputnueckoif maccodl ypaHa Ha3bIBaeTCsi HaMMEHbLIas Macca, MpU
KOTOpPOl HEHTPOHOB, MOSIBUBLIMXCS MPHU JIEJICHUU SAEpP, PABHO YHUCIY
TIOTEePSHHBIX HEHTPOHOB (3aXBa4eHHBIX siApamMu Oe3 IEeNeHHs] M BBLIC-
TEBIIHX 3a MPEJIENTBI KyCKa YpaHa).

3. Ecin Macca ypaHa MeHbIIle KPUTHUYECKOM, TO peakius JelieHUs He
MPOTEKAET U3-3a HEAOCTATKAa HEUTPOHOB.

4. Ecnn macca ypaHa 0oJbIlie KpUTHYECKON, TO IeMHAs PeaKiys IpUBO-
JUT K B3PBIBY M3-3a PE3KOT0 YBEITHMUEHHS YHCIa CBOOOIHBIX HEUTPOHOB.

5. Macca ypaHa, HaT4re OTpakaromer 000J0YKH, HAIMIHE TIPUMECEH,
3aMENTUTENb HEUTPOHOB.
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§68.

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

2. VrpaBrieHHe SACPHON peakiueil 3aKI0YaeTcs B PEryTUPOBaHUN CKO-
pocTi 00pa30BaHUs HEUTPOHOB TAaKMM 00pa3oM, YTOOBI MX YHCIIO OCTa-
BaJIOCHh HEN3MECHHBIM.

3. OCHOBHBIC YaCTH peaKTopa: ACIIIeecs BEMECTBO (IICPHOE TOIUIUBO),
3amuUTHas 000JI0YKa, AaKTWBHAS 30HA, OTPaXaTedb, PETyIHUPYIOIIHE
CTEep KHH, TETUIOOOMECHHUK.

4. B akTHBHOI 30HE peaKkTopa HaXOAATCS YPaHOBBIE CTEPXKHH, SIBJISIOLINE-
Csl SIIEpHBIM TOIUTMBOM, PETYIHPYIOIINE CTEpP)KHH, MOTJIOLIAIONINe Hel-
TPOHBI, BOJA, CIy’Kalllasi 3aMeUTUTeNIeM HEUTPOHOB U TEIJIOHOCUTEIIEM.

5. Jlnst Toro, 4ToOBI B OAHOM CTEPIKHE ICITHOM PEaKIMU HE MPOUCXOIU-
70. DTO AenaeTcs paau O€30MacHOCTH.

6. Perymupyromue CTep:KHU, HaXOJSACh MOTHOCTBIO B aKTUBHOW 30HE,
TIOTJIOIIAIOT HEHTPOHBI, M [ETTHAs peaknusl NATH He MoKeT. J{iis 3amycka
PEaKIUy PEeTYINPYIOIINE CTEPKHU BBIBOJAT M3 aKTHBHOM 30HBI IO TEX
HOp, TIOKA HE HAUHETCs! LIEeTTHAs PeaKIusl.

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

8. Bo BTOpOM KOHTYype map, 0Opa30BaBINUN B 3MEEBUKE, BpallacT Typ-
OuHy, KOTOpasi MPUBOAUT K BPAIICHUIO POTOpa TeHepaTopa JCKTpUYe-
CKOT'O TOKa. 3aTeM OTpabOTaHHBIA Tap MOCTyIaeT B KOHIEHCATOp, Ile
TpeBpaIaeTcs B BOAY. 3aTeM IMKI MOBTOpsieTcs. Takum oOpazom, He-
TIPEPBIBHO BEIPA0ATHIBACTCS IICKTPHUCCKUH TOK.

9. IIpu nony4eHUH NEKTPUIECKOr0 TOKA HA aTOMHBIX JIEKTPOCTAHLIUAX
MIPOMCXOIAT CIEIYIOMNe MpeoOpa3oBaHusl SHEPrun: BHyTpeHHss 3HEp-
THS aTOMHBIX SJIEp ypaHa MPH IeICHUN YaCTHYHO MEPEXOJUT B KHHETH-
YECKYI0 SHEPIUi0 HEMTPOHOB M OCKOJIKOB. HEUTPOHBI M OCKOJKH, pasiie-
Tasich ¢ OOJBIION CKOPOCTHIO, MOMAJa0T B BoAy. IIpu aToM nx KuHeTH-
YeCKasg DHEPIrud 4aCTUYHO MEPEXOJUT BO BHYTPCHHIOIO DHEPIUIO BOABI.
[Ipu 3TOM BOJa HarpeBaeTcs U, IPOXOAs Yepe3 TEII000OMEHHHUK, Tepea-
€T SHEpruio BOJE, HaXOJslleiics B 3MEEBUKeE, IIPeBpallas ee B map, T.c.
BHYTPEHHSS YHEPTUs BOJIBI IEPEXOAUT BO BHYTPEHHIOIO SHEPIHIO Mapa, a
3aTeM B €ro KHHETHYECKY0. 3aTeM Map BpallaeT TypOuHy, KOTopasi IpH-
BOJAMT K BPAIlICHHUIO POTOpa FeHEpaTopa MEKTPUIECKOTO TOKA, T.€. KHHE-
THUYECKasl SHEPrusl mapa MNepeXOAUT B KUHETUYECKYH 3HEPTHI0 poTopa
TypOMHBI 1 pOTOpa TeHepaTopa, KOTopasi, B CBOIO OYepesib, HEPEXOANT B
3JEKTPUIECKYIO.
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§69.

1. B ¢Bsi31 ¢ OOJIBIIMM POCTOM MOTPEOICHUS JICKTPOIHEPTHH.

2. Bo-niepBrix, ADC TpebyeTcsi HAMHOTO MEHbIIIee KOJIMYECTBO TOILIMBA,
gyem TOC. Bo-BToppix, ADC B MEHbBIIEH CTEIEHH 3arps3HAIOT OKPY-
JKAIOIIYTo cpeny (Ipu MpaBHIIbHON dKCIUTyaTanun), yem TOC.

3. ATOMHas SHEPreTUKa TPeOyeT PElICHHs CICAYIONIMX TPEX OCHOBHBIX
mpobneM: 1) COBEpHICHCTBOBAHWE TEXHOJOTUH C IIEIhI0 YMEHBIICHHUS
00pa30BaHUs OTXOIOB; 2) epepaboTKa OTXOIOB M YMCHBIICHHE OMTACHO-
CTH OT PacIpOCTPaHEHUS B OKpYXKaroIel cpeae; 3) HaleKHas U30IIIUL
OTXOJI0B OT OKPYXarollei cpeabl.

4. OTBepXICHUE KUJIKUX OTXOJIOB; OCTEKJIOBAaHHE OTXO/IOB.

§70.

1. B Tom, uTo BO3meiicTBUE O B- U y-JTydell Ha )KUBYIO TKaHb (TIPOUCXO-
JWUT ee MOHM3AIMS) HapyllaeT KU3HEAESATEIbHOCTh KIeTOK JaHHOH TKa-
HH, YTO OTPULIATEIHHO CKa3bIBaeTCs Ha 3I0POBbE JKMBOTO OpraHU3MA.

2. TlornomeHHo# 1030M M3My4YeHUs] HA3bIBAETCS MOTJIONICHHAS BEIIECT-
BOM JHEPI'Hsl MOHM3HMPYIOUIETO M3IYyYCHHUS, PACCUMTAHHAS HA CIUHHILY
macchl. [lornomennas no3a u3nydeHus D onpenensiercs mo Qopmyore:

E
D =—, rne E — TOrJ01IeHHAs BEWECTBOM dHEPIus, /m — Macca Bellle-

m
cTBa. EnuHunell n3mMepeHus MOTJIOLEHHONW 103bl U3IYYEHUsI B CUCTEME
. 1 Ix
CU sBnsiercs 1 rpeti (1 I'p): 1 I'p = 1&
KT

3. I[1pu Gosbliel 103€ U3ITyYEeHUs.

4. Pa3Hble BUIBI MOHU3UPYIOIIMUX U3IYYEHUH MPU OAMHAKOBOW IOIIIO-
LIEHHOHM 103¢ OOJy4eHHUs] OKa3bIBAIOT PA3JIMYHbIEC 110 BEIMYUHE OHOIIO-
rudeckne 3¢QexTs B )KMBOM opranu3Me. Hampumep, nmpu oanHaKoBOH
TIOTJIONIEHHOH 103¢ ONOJIOTHYecKui 3 (PEKT OT O-M3ITyUEHHST TPUMEPHO
B 20 pa3 Gosblire, YeM OT Y-U3ITydeHHSI.

5. KoadpduuueHT KkadecTBa HM3IyYSHHUsS IIOKa3bIBaeT BO CKOJIBKO pa3
OorbIlie paguallOHHAsl OMACHOCTH OT BO3JICHCTBHUS Ha XMBOW OpPTraHU3M
JTAHHOTO BU/Ia U3JIyYCHHUS [0 CPABHEHUIO C Y-M3IIyYEHHUEM IIPH OJIMHAKO-
BBIX TOTJIOMIEHHBIX no3ax. Koaddunment xauectBa m3imydeHus Ui o-
n3imydeHns paseH 20, 11 B- Y- ¥ PEHTTEeHOBCKOTO M3IydeHns — 1.

6. DxBHBaJeHTHas! 1032 M3JIy4eHHs Oblja BBElIEHA B CBSI3U C TEM, YTO
NPU OJIMHAKOBOI TOTJIOMIEHHOH /103€ M3JIy4eHUs pa3iIM4Hble BHIbI W3-
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Jy4eHHH BBI3BIBAIOT pa3iMyHble Ouosorunyeckue 3ddexTsl. DKBUBaA-
JICHTHAs 1032 M3ITy4eHus! [ BEIUUCISIETCS KaK MPOU3BEICHNE TIOTIIOIICH-
HOM 10361 D Ha koo unment kauectsa K: H = DK. Ee enununneii usme-
peHus sBnsieTcs 3uBept (3B).

7. UyBCTBUTENBHOCTh PA3JIMYHBIX TKaHEH *MBOro opraHui3Ma (ompene-
nsiercst Koo HUIMEHTOM PaAnallMOHHOTO PUCKa), BpeMsl 00TydeHusI.

8. Ot Bo3meciicTBUSA Ha >KUBOM OpPraHM3M PAaTHMOAKTHUBHBIX H3ITYYCHUI
MPUMEHSIOTCS CIIelMaNbHas OJEKAa, pa3MyuHbIE 3aIlllUTHBIE YOeXHIIa.
PagnoakTuBHBIE Mpenaparsl CIEAyeT XPaHUTh B CIEIHMAIbHBIX 3aIlUT-
HBIX KOHTEHHEpax, 0OBIYHO CBUHIIOBBIX.

§72.

1. TepmosinepHOIl peakiyeil Ha3bIBA€TCS PEaKIMs CIUSHHS JIETKUX sep
TIPY OYEHB BBICOKOW TeMIepaType (Topsiika COTEH MIJUTHOHOB IPaTycoB).

2. HpOTeKaHI/Ie TCPMOAACPHBIX peaKHI/Iﬁ BO3MOXXHO TOJIBKO IPpU OYCHb
BBICOKUX TEMIICpaTypax, T K. HCO6XO}_II/IMO npuaarb gapaM AOCTATOYHO
6OJILHIy}O KHHETUYECKYIO DHEPTUIO IJIA UX COMMKEHHUST HAa OYCHBb MaJible
PacCTosIHUA, IPU KOTOPBIX BO3MOXXHO UX CIHSIHUE.

3. CnusiHMe JeTKUX saep.
4. 2H+3H— JHe+(n.

5. OcHOBHas TPYIHOCTH IPH OCYLIECTBICHUU TEPMOSICPHON pPEaKInU
3aKJII0YaeTCs B TOM, YTOOBI yaepXaTh BBICOKOTEMIIEPATYPHYIO ILIa3My
BHYTPU YCTaHOBKH. Ecnu 1uia3ma KOCHETCS CTEHOK YCTaHOBKH, B KOTO-
POl OHA HAXOJIUTCS, TO OHHU PACILIABSITCS U MPEBPATITCA B Map.

6. B pesynbrare TepMOSIIEPHBIX peakiuii, nporekatonmx Ha CoiHIg,
BEIJICIISICTCS SHEPTHSI, HEOOXOIUMast JUIS )KU3HU Ha 3eMIIe.
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Yupaxuenus.

Ynpaxnenue 1.

1. MoxHO B 000MX CIy4asx, T.K. pa3MepaMy aBTOMOOWIISA MPH JaHHBIX
HaYaJbHBIX YCIOBUSIX MOXKHO IIpeHEOPEYb.

2. Bee 3aBucut OT ycnoBuit 3a1a4, KOTOPbIE HYXKHO PEIIUTh JUCHETIEPY
U TTaCCaXKUpy.

3. [ToBepXHOCTH 3eMIIH.

4. HpaB " MaJIbYHMK, U ICBOYKA. Manbuuk BI)I6paJ'I CUCTEMY OTCYCTA, CBA-
3aHHYIO C 3eMHeI\/’I, A€BOYKaA — C KPECJIOM KapyCeJln.

5. a) orHOocuTENbHO 3eMiM; ©) OTHOCHTEIBHO BOJBI; B) OTHOCHTEIILHO

3eMITH; T) OTHOCHTEIILHO OCH KOJIECa; JI) OTHOCUTEIHLHO 3EMIIH.
Ynpaxnenmue 2.

1. IlpoiineHHBIHA My Th.

2. [TpsmonmHERHO.

Ynpaxkuenue 3.

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

Xp = Xc + Spe = 10 kM + (=2 kM) = 8 KM;
Xy =Xe+ Sy = 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, =Xt sx=1M+1,15M=2,15M

Ynpaxuenue 4.

1. I'padmuk Momyist BEKTOpa CKOPOCTH HE MOXKET HAXOIUTHCS IOJ OChIO
Ot, IOCKOJIbKY MOJyJIb BEKTOpPA CKOPOCTH BCETa MOJI0XKNTeNeH. [ padux
MPOEKIMH BEKTOpa CKOPOCTH MOXKET HaXOAWThCA moj ocklo Of, mo-
CKOJIbKY 3HAK 3aBHCHT MPOEKIMH BEKTOPA CKOPOCTHU OT BBIOOpA CHCTEMBI
KOOpPJHHAT.
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Vy, KM/
80
60
-
t,4
-90

Ynpaxxuenmue S.

1. TlepBblif aBTOMOOMIB ABUTANICS C OOJIBIIMM YCKOPEHHEM, IOCKOJBKY
€ro CKOpPOCTb 32 OIMHAKOBBIE TPOMEKYTKH BPEMEHHU BO3pacTaia ObICTpee.

2.
Jlano: Pemenue.
t=30c Vo=V, 55M/c—10Mm/c
2~V 2
v =10 m/c a= ; = 300 =1,5m/c”.
v, =55 wm/c
Haiitu a. Otser: a = 1,5 M/c°.
3.
Jlano: Pemenue.
t=12c vV, =V, 6M/c 2
V2*V1:6M/C a:T:EZO,SM/C .
Haiitu a. OtBer: a =0,5 m/c?.
Ynpaxxuenue 6.
1.
Jlano: Pemenne.
V= 2 M/c V) =Wy
t=4c¢ a= > wn=v tat=
_ 2
a=-20mlc =2m/c+(-025m/c?) - 4c=1wl.
Haiitu v,. Otset: v, =1 M/c.
2.
Jlano: Pemenne.
_ 2
jl;oo’zM/C =tV 2 g
_ t t a 0,2wm/c
v, =2 M/c
Haiitu ¢. Otset: 1 =10 c.
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Vx Vy
5
10
5 5 t
5

5. Qs 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:voxt+ax :5 M/C'SC“FM:
v;) =18 xm/u =15 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 =Vo,t &g =t g =Voul — Yoro Yoot _
vo=15 m/c 2 ! 2 2
> =15m/c-20¢/2=150 m.

Haiitu s,. OtBeT: 5, = 150 M.

Ynpaxuenue 8.

1.
Jlano: Pemenue.
s3=2M S1:8:85=1:3:5;851:2m=1 Z5:>S1:2M/5:0,4M;
h=le 2 25, 20,4
S =4 Sl W AL 0,8 m/c’.

tlz (1 0)2

Haiitu 54, a. Otser: s1=0,4 M, a=0,8 m/c?.
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Jano: Pewenue.
$55=63M | s :85:853:84:8=1:3:5:7:9;5:63mM=1:9=>
h=1ec =5=63Mm/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. OtBeT: vs =7 M/c.
Ynpaxunenue 9.
1. 2 m/c; 0.

2. Her, mOCKOJNBKY M JIepeBO, W BOK3aJT JKECTKO CBSI3aHBI C JIPYTOH CHC-
TEMOM OTCYETa — 3eMIIEH.

3. IIpu ycnoBuM HEMOIBMKHOCTH 3TUX TEJI OTHOCUTENIBHO JIPYT IpyTa.

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

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

Ynpaxuenue 10.

3aKOH MHEPIUHU BBITOTHACTCS B CHCTEME OTCUETa, CBSI3aHHOH ¢ 3eMiield U
B CHCTEME OTCYETa, CBA3aHHON C TIOE3I0M BO BPEMs €ro IpsMOIUHEHHO-
TO W PaBHOMEPHOTO JBIKCHUS;, HE BBITIONHACTCS B CHCTEME OTCUETA,
CBSI3aHHOMW C MOE37I0M BO BpeMs ero TopMoxeHus. MHepuuanbHOU cuc-
TEMOW MOXHO CYUTATh 3€MITIO, a IT0e3/] — HEeJb3sl.

Ynpaxnenue 11.

1.
Jano:

a=0,8wm/c*

m =50 xr

Pewenue.

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 3axoH Herotona.

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

t t 20c¢
=36800 H= 36,8 xkH.

Haiitu F.

3.
Jlano:

nmp; = 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 3akony HetoTtoHa: F' = ma.
F=F\—Fr—Fc=>Fy—Fr—Fc=ma=
F,—-F, —F, -5H-
g=Fatr CZIOH 5H 2H=6M/C2.

m 0,5kr

OtBet: a = 6 M/c°.

5. IIpu ABMXKEHHMM BBEPX CKOPOCTb M MEpEMEIEHHE MPOTHBONOIOKHO
HaIpaBJICHBI C CHJION TSHKECTH, YCKOpeHHe — coHampasieHo. [Ipu nsu-

JKCHHH BHHU3 CKOPOCTH, TEPEMEIeHHEe W YCKOPEHHE COHAIPABICHHI C
CHIION TSHKECTH.

6. YckopeHue Bcerza COHaIpaBIeHO C PaBHOJECHCTBYIOIIEH MPUIOKEH-
HBIX K Texry cuia. CKOpPOCTh M IepeMeleHne MOTYT ObITh Kak COHarpaB-
JIEHBI ¢ PaBHOACHCTBYIOMIEH MPUIO0KEHHBIX K Telly CHJI, TaK U MPOTUBO-
TTOJIOKHO HAINPaBJICHBI.

1. Ha Teno jeifcTByIOT cuia Tskectd F, AN

Y CWJIa peakiuu onopel N (cM. puc.).
2. He mpeBBICHT, T.K. paBHOIEHCTBYIOMIAS h
MPUIIOKEHHBIX CHJI Ha JTUHAMOMETP paB-

Ha 0.
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Jano: Pewmenue.

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

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

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

2) ITo 2-omy 3akony HproToHa:

Fi,=ma,=0,5xr-0,2wm/c’=0,1 H.

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

3) B nepBoM ciyyae HUTh MEXKIY TEJISKKaMU HaTSHY-

Ta CUIIBHEE.

4) o 2-omy 3akoHy HproToHA:

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

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

VYnpaxuenue 13.

1.

Jlano: Pemenne.

g~10wm/c? 2 2 2
e h:&:mM/c (2¢) —0wm

Haiitu A. Otser: h =20 M.

2.
Jlano: Pemenne.
g~ 10w/’ 12 2h  [2-08wm
h=80cm=08m | h=2— === =R —o4c,

2 g 10 m/c
Haiitu . OtBer: t=0,4 c.
3.
Jano: Pewienue.
g~ 10 m/c? 2 .
h=45wu h:%:”: 2 2451\;:%;
fh=1c 2 g 210M/c

p— 2 .

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

2 2

gt’ _glt=ar)’

S; = =—— =
2 2
_1owm/c®-(3c)* 10w/’ (3c-lc) .
2 2

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

Jlano: Pemenue.

y=98 m/c v-v, v v 9,8M/c

A T T T e

2=19,8 m/c? , ’ , ,
s=vt—%=9,8 m/c-1¢c— M=4,9 M.

Haiitn ¢, s. Otser:t=1c¢c,5s =49 M.

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

2. Crannus ygansercs ot 3emun, mpudmmkascek k Jlyne. M3-3a m3mene-
HUHI pacCTOSHUN MEXIy IJaHETaMU U CTaHLUEHN cujla €€ IPUTSKEHUS K
3emJie yMEHBIIAeTCs, a CHila NpUTsDKeHus K JlyHe yBennuuBaercs. Korma
CTaHITMS HAaXOJUTCS HA CepellrHe, OHA CHJIbHEE TPUTATHBAETCS K 3emile,
T K. Macca 3emitu 0oJbIire Macchl JIyHBL

3. Her.

4. a) nmelicTBoBaia; 0) MPUTSDKEHUE 3EMITH; B) M3-32 JACUCTBUS CHIIBI TSI-
JKECTH.

5. la, nputaruBaercsi, HO 3Ta CHJIa rOpa3fo MEHBIIE CHIIbl TSDKECTH U3-
3a paccTosHUH. JIyHa Taxke MPUTATUBACTCS K TOMY YETIOBEKY.

Ynpaxuenue 16.

1.
Jlano: Pemenne.
g~ 10 m/c? Fi=mg =
m; =25 Kr F,=10wm/c*- 2,5 kr =25 H;
my =600 = 0,6 kr Fp=10m/c*- 0,6 kr =6 H;

m3=1,21=1200 xr 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, Fis, 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. \ Ortser: F, = 640 H.
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3.
Jano: Pewmenue.

g~ 10 wm/c? F. 8193H

_ Fo=mg=o>m=—"L-= = 81,93 kr.
F,=8193H € 2 10m/c?
Haiitu F,. | OtBer: m = 81,93 «r.

4. Het, TOCKOJIBKY BBICOTA ITOJIETa CpaBHUMA ¢ pasmepamu 3emtn. Cury

m
TSDKECTH MOYKHO paccuurtaTth no dopmyie: F, :GS—pZ; e h —
(R, +h)
3

BBICOTA HaJI 3eMIIEH.

5. Ha sctpeba melicTBYeT crita TSDKECTH, M €CJIM OH CIIOXKHT KPBUIbS, TO
OH yTajieT Ha 3eMJIio.

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

Fro ———.
(R, +h)

Ynpaxuenue 17.

1. Cuna F Morna nelicTBOBaThH TOJIBKO B HAIIPABJICHUH 3.

2. Cuna nevicTBoBaia Ha mapuwk Ha ydactkax 0-3, 7-9, 10-12, 16-19.
[[Tapuk noBopauuBaics N0 AEUCTBUEM BHELIIHUX CHUIIL.

3. Cuia neiicTBoBaja Ha TeJIo HaBepHsAKa Ha yuactkax AB, CD. Ha teno
MOTJIa JISHCTBOBATh CHJIa M HA OCTAIBHBIX yYacTKaXx.

VYnpaxuenue 18.

1.
Jlano: Pemenue.
r=21ecm=0.21m 2 2
v=20 m/c R L)) P
r 0,21m
Haiitu a. | OtBer: a = 19 m/c”.
2.
Jano: Pewienue.
RfZCM=0,02M V2 I 7R 4niR?  472R
T=60c a=—,v=—=—— — =
R T T T°R  T?
_4-(314)-0,02m _ 2.10% w/?
(60c)’
Haiitu a. Otser: a = 2-10™ m/c%.

43



2 2

2

v
-— =2a; = yTBEepXJIEHHE 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
(27IR/ Tl) _ . AHaNorMuHOa, = —
T;

R T

2 2
CrenoBaTelbHO, I (AJ = [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.
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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: F,, ~ 1,9-10° H, v~ 110,3 m/c,
ay=3,17-10° m/c%.

Ynpa:xkaenue 19.

Pewenue.
M
ve |G——=
R, +h
_ 667-10_“H.M2- 6-10**xr _
' k> (2,6:10°M+6,4-10°Mm)

= 6690 m/c = 6,69 km/c.
OrtBeT: 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? rn:Z: ”,z:g_ﬂ: 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 MAIIUH HE PaBHBI, T.K. OHU
HpOTHBOHOHO)KHO HaHpaBﬂeHbI. MO[[yJ'II/I BCKTO-
POB UMITYJIbCOB PABHBI.
Haiitu p,, ps.. Otser: py, = 0,02 kr-M/c; p,, = 0,02 kr-m/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 kr-m/c.
m=1T1=1000 kr

Haiitu Ap. Otset: Ap = 5000 kr-™m/c.

Ynpaxnenue 21.

1. Ilo 3aKOHY COXpAaHCHUS UMITYJIbCA, JIOJAKA HAYHET ABUTAThCA B CTOPO-
HY, IPOTUBOIIOJIOKHYIO ABUKCHUIO YEJIOBEKA.

2.
Jano: Pewenue.
m =35t 3anuieM 3aKOH COXPaHEHUS UMITYJIbCa:
my=28T my +m,
w=05mc | M=t m)v= v ===y, =
1
351+28
:#'0,5 m/c = 0,9 m/c.
35t
Haiitu v,. Otset: v; = 0,9 m/c.

45



Ynpaxuenue 22.

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

= 2000 (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 | 3anuIeM 3aKOH COXpaHEHHs UMITyJIbCA:
my;=1001=0,1 xr myv,
vy =100 mM/c MpVp = MyVy = Vp = =
My
Ikr-1
_ 0,1kr-100 m/c ~333 wle
0,3kr

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

Ynpaxkaenue 23.

1. KonebarenbHbIMU crcTEMaMu sBIISIOTCA O, T, €. He sBnstrores koneba-
TEJbHBIMHY a, B, [I.

2. a) [lox meficTBHEM CHIT YIIPYTOCTH IIHYPOB; 0) HET;
B) IIHYPBHI, TUCK; T) J1a, SIBJSIETCA.
VYnpaxuenue 24.

1. Ammutyna A, wactora v, nepuon 1 — TOCTOSHHBIE; F, v — mepe-
MEHHBIE.

2.
JaHo: S R
v=2Tu Pemenue: T_;_Z_Fu_o’s c.
Haiitu T. OtBet: T=0,5c.

3.
Jlano: 1 1
T=05c Pewienue: v=;=0—50=21"u.
Haiitu v. Oret: v=2TT1.
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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 em.

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

Haiitu S. Otsert: S =40 cMm.

7. Konebmorcst B ognHaKkoBbIX (azax B ciyuasx 6), n). Konedmrores B
MIPOTHBOMOJIOKHEIX (pa3axX B CIIydasx a), B), T), €).

Ynpa:xkaenue 25.

1.
Hanpag- Fyp % E, E, Eoon
JIieHue C Tpe-|be3 T1pe-

JIBYDKSHUS HHEM  |HHA

MasITHUKA
OrBx O YMEHb. | YBEIL. YMEHb. |yBEJI. | YMEHb. |HE U3MEH.
OrOx4 yBEJI. |yMEHb. |yBed. |yMEHb. | yMEHb. |HE U3MEH.
Or4x 0 YMEHb. | YBEIL. YMEHb. |yBEJ. | 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-
qasx.

Ynpa:xuenue 26.

1. Croco6HEI coBepiate cBOOOMHBIE KOIeOaHNUS Tena 0); €), BRIHYKICH-
HbIE KOJeOaHusl — BCe Teja.

2. a) 1a, HAIPUMEP, CTPYHA MY3bIKATBHOTO HHCTPYMEHTA; 0) HET.

Ynpa:xkaenue 27.

1. a) BoiHyxaeHHble; 0) Onaronapst KoueOaHHIO MasTHUKA 3; B) 4acTOTa
MasTHHKA paBHAa 4acTOTE MasTHHKA 3; y MasATHHKa 2 4yacToTa OoJbIle,
YeM y MasTHHKa 3; y MasTHHKa 4 9acTOTa MEHbIIE, YeM Yy MasTHHKaA 3;
T) T K. UX JUTHHBI ¥ COOTBETCTBEHHO COOCTBEHHBIC YACTOTHI COBIIAIAIOT.

2. Manp4rK 1 BOJa HAUWHAIOT KOJeOaThes B IPOTUBOdA3e.
3.Yepez2c(T=1/v=2c¢).
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Ynpaxuenue 28.

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

Ynpaxuenue 29.

Jlersimast nTuna co3zaetT HHGOPa3BYKOBbIE BOJIHBI.

Ynpaxuenue 30.

1. Komap. 3ByK, co3maBaeMblil UM, CaMbIii BRICOKHH.
2. YMEHBIINTCS, IOCKOJIBKY YaCTOTA €€ BPAMICHUS TAKKE YMEHBITUTCS.

3. Ilpu TOBBIIIEHUU TEMIIEPATYpPhl CTPYHA PACTATHBACTCS, MEPUOI €e
KoJIeOaHWH YBETMYUBACTCS, YaCTOTa M, COOTBETCTBEHHO, BBICOTA 3BYyYa-
HUSl YMEHBIIAeTCs.

VYnpaxuenne 31.

1. Her, mexxny 3emuneit u JIyHOU HET ynpyrou cpefsl, 10 KOTOPOH MOXKET
pacnpoCTpaHsAThCS 3BYK.

2. 3ByKOBBI€ BOJIHBI paCIPOCTPAHSIIOTCS 110 HUTH.

Ynpaxkuenue 32.

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

Haiitu v. Ortsert: 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

\Y 72511

Ay v 5500 m/c ~7.59

v 725T 1

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

3. 3Byk OyzeT pacnpoCTpaHsIThCS U [0 METALTy, U M0 BO3AYXY, U YeIO-
BEK YCIIBIIINT JIBA ylapa.

4.
Jano: Pewenue.
lpy=2cC Si = Vaglas; Snap = Viapluaps S = Snap; Vaglsp = Viaplnap =
vy = 340 M/c V.t 340m/c-2¢
55234 = V = 3B 33: :20M/C
trlap c f1ap t 34c¢

nap

SSB = Sna
Haiti vy,

OTBeT: Vs = 20 M/c.

5. KOI‘,I[EI BUAUMBIC U CIIBIIIUMBIC YAapbl HAYMHAIOT COBIIaAAaTh CHOBA, TO
OTO 3HAYHUT, YTO YCJIOBCK CJIBIIIUT Hpe,Z[BI,Z[yH.lI/II‘/’I nepea BUANMBIM yaap.

VYnpaxuenue 33.
1. CymectByer.

2. MarautHOe 10oNIe OyAeT NeHCTBOBATh HA CTPENKY ¢ HAWOOJbIIEH ch-
Joi B Touke N, ¢ HauMeHbIieir — B Touke M. C pacCTOsSHHEM MarHuT-
HOe T0JIe ocabeBaer.

VYnpaxuenue 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 )

MOJISl ISWCTBYIOT CHIIbI, OMHAKOBBIE [
KaK 110 MOJYJIIO, TaK M T0 Harpasie-
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 MOJISPHOCTb COJICHOUIA.

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

5. CnpaBa — ceBepHBI TOIIOC, ClieBa — FOKHBIN (TI0 MPaBHUITYy MPaBOi
pyKH).

6. B nepBoM cirydae B3aumopeiicTBUE 00YCIIOBICHO MarHUTHBIMU CHIIa-
MH, BO BTOPOM — KyJIOHOBCKHMH.

Ynpaxuenue 36.
1. 1o npaBuity J1IEBOM PyKH ONPEAEIIIEM, YTO BIPABO.

2. Tlo mpaBuiTy 7eBOH PyKH OmpeAessieM, 4TO TOK Te4eT OT TOYKH B K
TOYKE A, W, CIIEAOBATEIHHO, BEPXHUN MOIIOC MCTOYHHUKA TOKA TOIKITIO-
YeH K OTPHUIIATEIEHOMY IIOJIIOCY, & HIKHUNA — K TTOJIOKUTEITEHOMY.

3. Ha neBom pucyHke: JI€BbIi IPOBOAHUK JBIKETCS BBEPX; MPaBbIil Mpo-
BOJAHMK — BHM3. Ha mpaBoM pucyHKe: J€BbIi IIPOBOJHUK JIBUXKETCS
BHU3; IIPaBbIi IPOBOJHUK — BBEPX.
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5. Tlo mpaBwmly JI€BOM PYKH OIpEAeNsieM, YTO 3TO MOJIOKUTENBHO 3apsi-
JKCHHAsI 9aCTHIIA.

VYnpaxuenue 37.

1.
Jlano: Pemenue.
I=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. MarnuTHas WHIYKOWS HE W3MEHSETCS, OHA IOCTOSHHAS BEJIMYMHA.
W3mMensieTcs 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 HM3MEHEHUs B3alMHOM OpUEHTAIMM KaTyIIeK M U3MEHEHHEM CHIIbI
TOKa PEOCTaToOM R MM 3aMbIKaHHEM-pa3MbIKaHueM Kiroda K.

Ynpaxuenue 39.
1. I3MeHUTh MarHUTHBIN OTOK Yepe3 KaTymky K, myTeM, onucaHHbIM B
ynpaxsaeHuu 38.
2. IHyKIMOHHBIN TOK BO3HUKAET B CIIydae T'), HE BO3HUKACT B CIIydasx

a), 6), B), 1).
Ynpaxxuaenue 40.

Pemenwue.

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

Otsetr: 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 N0JIsI HUYEM HE OTJIMYAI0TCS U CyLIecTBOBaM Obl Oe3 karymiku C.

Ynpaxuenue 42.

1.
Jlano: Pemenue.
r=10"
© lvelo L i
T 1077¢
Haiitu v. Orser: v=10"T'm.
2.
Jano: Pewenne.
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: Pemenne.
A =600 M ¢ 3-10% m/c
=13.10% v=—=2""""-5.10° T
c=3-10° m/c k 600 I
Haritu v. Orser: v =>5-10" T

4. 3Has CKOPOCTh PACIpOCTpPaHEHHUs CUTHaja ¢ (OHAa paBHA CKOPOCTH
CBETA) U BPEMs €ro PacIpOCTPAHCHUS {, HETPYIHO PACCUUTATH MPOUIICH-
HOE paccTosiHuE S. 3a BpeMs { CUTHAI MPOUIET paccTOosTHUE S Tyaa U 00-
paTHO, U, CIIeIOBaTeNbHO: S = ct/2.

5. Hert, 3ByKOBBIE BOJIHBI HE PAaCIPOCTPAHSAETCS B BaKyyMe.

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

2.6, 3, 20.

3.Bn:6a'eM'

=6 pa3.
la.e m.

4.2)9;0)9a.em.;B)B 9 pas;1)4; n) 4; ¢) 4; k) 4.
5. 1C - '"HIX+ Y ='9X="IN— aszor.

52



Ynpa:xkaenue 44.

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

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

2. ?gK. a) Z=19;06) N,=Z=19; B) O = 19 (B 271eMEHTapHBIX 3JIEKTPHU-
4YecKMX 3apanax); r) N, =N, =19; n)19;e)39; x)4=39;
3)IN=A-72=39-19=20; wu)m=39aem.
3. Yucno npoToHOB (COOTBETCTBEHHO, AJIEKTPOHOB) B aTOME PAaBHO €ro
MOPSIIKOBOMY HOMepy B TaOimiie MeHjeneeBa, ClIeoBaTebHO: a) JH-
THii; 6) Grop.

Ynpaxuenue 46.

DT aTOMbI UMEIOT OJWHAKOBBIC MAaCChbl, HO UX XUMHYCCKHC CBOIiCTBa
Ppa3JInYHbI. 910 00BIACHSAETCS TEM, UYTO Yy HHUX Pa3HbIC 3apsAa0BbIC YHCIIA,
a, 3HAYUT, U KOJIUICCTBO JJICKTPOHOB.

VYnpaxuenue 47.
1. 23§U—> 235,‘:)Th+§He.

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

pe3yibTaTe ABYX [-pacrajios.

Ynpaxkuenue 48.

T K. HyKJIOHBI UIMEIOT MaccCy, TO MEXy HUMU JEUCTBYIOT CUJIbI I'PaBUTa-
LUOHHOI'O IIPUTSKEHUSL.
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3agaum, npeasiaraeMble /1Jisl IOBTOPEHUS
U npu 3 yacax (pU3NKHU B HeeII0.

1. Jlns Bextopa a umeeM: 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;B) |b| = 4;

1) |b|=(d-1)2 +(4-0)> =5

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

1) [¢|=4(6-4)7 -(1-1)* =2.

Jns 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 mmeem: a) (0,5;-4), (0,5;-1); 6) e, =—1 - (—4) = 3;
B) e, = 3:1) | & |=+/(0.5-0,5)% + (=1 —(-4))* =3.
2.4,=0,b,=|b|,c;=0,d.=—|d|.

3. a)A (0;2)3 B (12;_3); 6) Sy = 12 _O = 12, Sy :—3 _2: _5; B) |Sx| — 12’
lsy| = 35; 1) |§|=\/(12—0)2 +(_3_2)2 =13,

4.

41

S4B =\/ (4—(-8))* +(3—(=2))* = 13. Tax kak IyTh HE MOXKET NPEBBICUTH

nepeMenieHust (MOIyib KOTOPOrO €CTh HAUMEHbIIIEEe PACCTOSHUE MEXKIY
HAvYalIbHOM M KOHEYHOM TOYKAMHU MYTH), TO OH MOXET OBITh JINOO paBeH,
100 GoJIbIIE IEPEMEIICHNUS, HO HU B KOEM CITy4Jae He MEHBIIIE eTo.

5. IlpssMONMHENHBIM PaBHOMEPHBIM JIBUKEHUEM HA3bIBAETCSl TAKOE JBU-
JKEeHHE, TIPU KOTOPOM 3a OJIMHAKOBBIE NMPOMEXYTKH BPEMEHHU TENO CO-
BEpIIAET OJMHAKOBHIC MEPEMEIIEHHS BIOJIb HEKOTOPOH och (Tak Kak
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IBIDKeHUe npsimoimHeiiHoe). Ilostomy s, =

v, TO€ vV, — TOCTOSHHAaA

BEJIMYMHA, XapaKTepu3ylollasi CKOpocTh nepemenieHus. Hcxonas wu3
YPaBHEHHUS X = X( T Sy, HOJIYUHUM X = X 1 VL.

6.
Jlano:

vw=5M/c; xo=3M

Pemenue.
x(t) =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 HAOIIOIEHU:
X, =—100+ 8¢ | x,0=260—-10-0=260; x,0=-100+8 - 0=-100.

Haiitu x,9, X0,

t, Xy.

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

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

8. CornacHo rpaduKy: mWIOT OBLI CIYIICH HIDKE CTOSHKH Ha 10 MeTpoB.
ITo rpaduky onpenennm xy =—10; v, = 10 M/ 5¢ =2 m/c; x =10 + 2¢.

9.
Jano: Pemenue.
1=2¢ gV vt _4Swe2e o
Vo 0
. t t a v 3Im/c
v=3wMm/c ) . 5 )
v=45we | _af v vt (45wef-2e oo
2 ow? 2w 2-3m/c ’
Haiitu ¢, s. OtBer: t; =3¢, 5s=06,75 M.
-2 - - —
- - — _ ~ - +
10.S=V0t+£zt v0+a—t zi(v0+(v0+at))=vo Yy
2 2 2
2 - - = \2 ==
- - - - . - t
11.S=VOI+L;£I=—V Vo,s: 0t+(v %) =V0+vt,
t 2t 2
= - =2 =2
. V=V, VotV 1 (- - ) VO
a,s )= t{=—-Wv,vy)+Vv  —vy —\vy,V)|= =
@5)=( SR P L e -5 - G-
=2 =2
—=G=" 20
2s
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12.

Jlano: Pemenue.
t.=0,3¢c s 0,43m
= Vep =— = ——— ~ 1,43 m/c.
s=043 M LA 03¢
) .
a =—j; v=at _2s :Mz 2,87 m/c.
t 0,3¢
Haiitu vep, v. | OtBeT: v = 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 Goubrie
14.
vl J11s1 CKOPOCTHOrO
/ s 06BIYHOTO
/ Jndra
o T

15.

Jlano: Pemenne.

Vi) =10+ 0,57 | voe=v(0)=10+0,5-0=10 m/c; a = 0,5 m/c’.
C TeueHMEM BpEMEHH MOAYJb BEKTOpa CKOPOCTH
aBTOMOOWIIS Bo3pacTaeT (Tak Kak a>0 u vp>0).
Haiitu vy,. | OtBer: vy, = 10 M/c.
16. Iocne yaapa yckopeHHe IaiObI HalpaBJIeHO MPOTHUB cKkopocTu. Korma
CKOpOCTB 00pallaeTcs B HyJlb, YCKOPEHHE TOXKE CTAHOBUTCSI PAaBHBIM HYJTIO.

5-t)m/c, 0=Lt<5;
v (D) =

0 m/c, t>5.
v

oORr N WM OOOT
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17. x = xy + 5,. Panee ObIIO OKa3aHO, YTO TIPH PABHOYCKOPEHHOM JIBH-
JKCHUH C YCKOPEHUEM d, ¥ HAYaJIbHOH CKOPOCTBIO Vo, TIEPEMEIICHNE PaB-

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

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

6) [Voru|=10 kM/4 a) v, T vy v, N vy = vy = 40 kv/a £ 0 kv/u| =
B) |V0TH|:4O KM/4 =40 xM/4.

D) Voral=60 kM/4 | G, My =5 Jv,| = |40 km/a — 10 km/a| = 30 km/a.
vy Nov, = [V = |40 km/g + 10 km/9| = 50 km/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.

T) Vg M= [Vl = |40 km/g + 60 kM/9| = 100 KM/
vy Nov, = [V = [40 xkm/9 — 60 km/4| = 20 km/4.
Haiitu v,,. Otser: a) 40 km/4; 6) 30 km/4 nim 50 xkm/4;

B) 0 mmm 80 km/4; 6) 100 km/4 vt 20 kM/9;

20. CxopocTh KaTepa OTHOCHTENIBHO Oepera Mo TEUCHHUIO: Vi =

=V T v; = 6v; (31€Ch v, — CKOPOCTh KaTepa OTHOCUTEIHHO BOJIBI, V; —
CKOpPOCTh TEYCHHUS BOJBI OTHOCHTEIIBHO Oepera), CKOPOCTh Karepa OTHO-
CUTEIBHO Oepera MPOTHB TCUCHUS: Vi = Vi, — v, = 4v,. Takum 00pazom,
Yier _ g = 1,5.

Vi

m _3,87-107kr
Voo3.107w
pUKa paBHa IUIOTHOCTH BO3IyXa, a, CJIEAOBATENIFHO, BHITAIKHBAIOIIAS
CHila, NEHCTBYIOIIAs HA INAPUK PaBHA €ro CHJe TSHKECTH. 3HA4WT, 110
TepBOMY 3aKOHY HBIOTOHa IIapuK OCTAHETCS B COCTOSHHMH IIOKOS, T K.
€ro OTITyCTHNIN 0e3 HadalbHOW CKOPOCTH (MHAde OBl OH paBHOMEPHO U
MIPSIMOJIMHEITHO TIePEeMEIIacs).

21. p= =1,29 Kr/M>. MBI BUJUM, YTO IJIOTHOCTH IIIa-
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22. CornacHo TpeThbeMy 3akoHy HbIOTOHA CHITBI, IEUCTBYIOIINE HA [Iaphbl
paBHabL. CorllacHO BTOPOMY 3aKOHY HBIOTOHA WX YCKOPEHUS PaBHBI:

F F a m
a.=—, a,=— . Orcioma: —= =—2_. B peanbHbIX (U3HUECKUX 3a71a-

m, m a, m

a a (¢

qax (KOFI[a MacCcChbI IapOB HE paBHbI HyJ'IIO) MOAYJIb YCKOPCHUS CTAJIbHO-
TO IIapa HE MOKET PaBHATHCS HYJIIO. OH MOKeT OBITh KaK 6OJ'II)HI€, TaK U
MEHBIIIE MOOYJISI YCKOPEHUS AJIIOMUHHUEBOTO 1Iapa, YTO 3aBUCHUT JIMIIIB OT

COOTHOIIEHUA MacC MIapoB.

23. U3 dopmyinsr muist g monydaem: GM; = gOR32 . Honcrasnsast B popmy-

R2
Ty IS g, TIOJTyYaeM: g:go—Sz.
(Ry +h)
2 2
v v 1 1
2. aj=—; ay=—=—a,; 11=ma, ; T, = ma, =—ma, ==T,.
1T 175, T4 1542 2= =50

Kak yckopenwme, Tak u cuia, AeHCTBYIOMIast HA BTOPO IIapuK, B 2 pa3a
MEHBIIIE aHATOTUYHBIX BETMYUH AJIs1 BTOPOTO HIAPHKA.

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 popMyIIoi, TOTydeHHO# B
20 =9,8 M/c? TpepIayIIe 3a1ade:
= _ 6
h*3600 KM*3,6 10°m N g()R32 ~ 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: Pemenue.

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

vo=0 T k. Av| = Av, (paBHOYCKOpEHHOE IBUKEHHUE), TO
1=3 1c Ap1=Ap,=Ap=03kr-9,8m/c*-1c=2.94krwm/.
At=1c

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

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

30. B ycioBusx cBOOOIHOTO MaJEeHUS CKOPOCTH O0OWX MIAPHUKOB B JTIO-
00if MOMEHT BpeMeHH Oy/IyT OJJMHAKOBEI, U, CII€JIOBATEIbHO, OTHOIICHNE
HX UMITYJIECOB OYyAET 3aBHCETh JIMIIL OT OTHOIIEHUS WX Macc. Tak Kak
M0 YCJIOBHIO OOBEMBI OMHAKOBBI, OHO OyJIeT PaBHO OTHOIICHHIO IUIOT-

Pu _ 8.9-10°kr/v’
Pa  2,7-10°xkr/m’

MOMEHT BPEMEHM MEIHBIH MIapHK UMEET UMITyJIbC IpHUMepHO B 3,3 pasa
OoutbIlre, Y4eM aTFOMUHHUEBBIN.

HOCTEM MeIu W aTFOMUHMS: ~ 3,3. Urak, B 11000i1

31.
JI0 CTOJIKHOBEHUS
1 2 X
—
HOCJIe CTOJKHOBCHUS
2 X
-
Jlano: Pemenue.
vi;=02wm/c | [lo 3akoHy coxpaHeHuss wuMmmynsca (Ha ocb X):
v = 0,1 M/c | my, +mvy =mv| +mvy, = V) =V, +Vy, — V[, =

vi,=0,1mc | = 0,2 m/c +0,1 m/c —0,1 m/c=0,2 m/c.

Haiitu v. Orset: v;, = 0,2 m/c.
32.
JI0 CTOJIKHOBEHHS
1 2 X
— e —

II0CJIC CTOJIKHOBCHUA

Pemenue.

I[To 3akoHy coxpaHeHHs wHMITyTsca (Ha OCh X):
MYy, + My, =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 12
m my my m
g maa ) g miE mE o)
2 2 2 2 2 2

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

+(0,2 M/c)* = 0,05 M/c* = Vi +v; =V +vE = E=E".

34. Io rpaduxy onpenensiem, 9to 7' =2 cu v = %z ZL = 0,5 ', JTro-
c

0ast 1pyras TouKa U3MEHSET CKOPOCTh C TOH K€ caMOil 4acTOTOH.

35. Bo3pmeM 3a ¢ = 0 MOMEHT, KOTJ]a OTKIIOHEHUE CPEIHEU TOUKH CTPY-
HBI PaBHO HYJIIO.
I'padpuk ©HE TOmUTCA
Ui IpyTUX TOYEK
CTPYHBI, T. K. aMILIH-
TyJa UX OTIMYHA OT
aMIUTUTYAB! CpeaHen
Touku. s cpenHux
TOYEK CTPYH OPYruUX
apd oH Tem Ooiee HE
TOANTCS, TaK KaKk OHH
MMEIOT MHBIE YacTOTHI KOJICOaHUM.

36. Hamo nBa olMHAKOBBIX KAMEPTOHA PACIOJIOKUTh Ha HEKOTOPOM pac-
CTOSIHUH JPYT OT JIpyTa TaK, 9TOOBI MX PEe30HATOpPHBIC SIIUKH OBLIH 00-
patieHsl Apyr K apyry. Ecim Teneps yaapuTh o 0MHOMY U3 HUX W 4epe3
HEKOTOPOE BpeMs 3alilylIUTh, MPUKOCHYBIINCh PYKOH K HEMY, TO MBI
YCIIBIIINM 3BYK OT BTOPOTO KaMEPTOHA. B OCHOBE TaHHOTO OIIBITA JIEKHT
SIBIICHUE 3BYKOBOT'O PE30HAHCA.

37. lonw3yscek rpadukoM, omnpenenseM: a) mp 3 [l aMIUTUTyAa yCTaHO-
BUBIIMXCS KojieOaHuii Oyaer Oonpiie, yem npu 1 I'm; 6) 4T0OBI aMIuin-
Tylla YCTAaHOBUBIIUXCS KOJeOaHWH ObLTa MaKCHMAIBHOW, Kadelu Haio
MTOITAIKUBATE ¢ YacToToi 2 I'm; B) coOCTBeHHAs YacToTa Kadelei paBHa
YacTOTE BhIHYXAa0Iel cuibl, T.e. 2 'L,

38.
Jlano: Pemenue.
=10cm=0,1 m 2
2 r e 000 ke | Fy= Fut mgebll = 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 LIEHTPOCTPEMUTEIBHON CHIIBI BBHITIONHSAET
CHJIa, C KOTOPOH MarHUTHOE TIOJIe JICHCTBYET IBMIKYLIMHCS 3JIEKTPOH.
[Tonb3ysCh paBHUIIOM JIEBOH PYKH, ONPEIENSEM, YTO JJIEKTPOH BJIETEN B

KaMmepy B TOUKe B.

40.
Jlano: Pemenue.
- 7
v=3-10"m/c 2

my
le|=1,6 - 10" Kn | Fue=Fs —— =Bley=>r=——=

m=9,1-10"xr

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

41. B pe3ynbrarte B-pacmana: léc - 1‘7‘N+_?e.

42. 2T Al+gn— JIN+3He.

Ble|

=2.102m.

- - 1 .
43. AKX —» IN+ He = 159X = n— .meiitpon.
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JlaGoparopHblie padoThlI.

JlabopaTopHas paGora Nel.
Hccredosanue pasnoyckopentnoeo osudicenus 6e3 HauanbHoU CKOPOCHL.

Bapuanr 1.

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

B nanHOM BapuaHTe pabOTHI HCCIEAYIOT XapaKkTep IBMKEHHUS Opycka
M0 HaKJIOHHOU TuIocKocTH. C mMoMOmpI0 mpubdopa, M300paKeHHOTO Ha
puc. 146 a) ydeOHHKA, MOKHO M3MEPSITh MOAYJIA BEKTOPOB IIEpeMeIIIe-
HUH, COBEPIIEHHBIX OPYCKOM 3a MIPOMEKYTKH BPEMEHHU 1y, , = 21, t; =

= 3t,..., t, = nt|, OTCYUTHIBAEMBIX OT MOMEHTA Hayaja ABrkeHusd. Ecin
3amucarh Uit JaHHBIX MOJYJIEH BEKTOPOB TIEpPEMEIICHUI UX BBIPAKECHUS:
2 2
at? at3 a2,y 27 at; a3y 3?
_4h _ 4y 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}omy}o 3aKOHOMepHOCTL
S11SyiSyc s, =12:22:32 0 @ =1:4:9:..:n%

Ecnm 3Ta 3aKOHOMEPHOCTH BBITIONHSACTCS I H3MEPEHHBIX B paboTe MO-
IyJieldl BEKTOPOB NepeMelIeHUil, To 3T0 1 OyIeT J0Ka3aTeIbCTBOM TOTO,
4YTO JABWKEHHE Opycka II0 HaKJOHHOW IUIOCKOCTH  SIBJISIETCS
PaBHOYCKOPEHHBIM.

Ilpumep gvinonnenus pabomoi.

3aoanue 1. ViccnenoBanue Xxapakrepa JBIKCHUS OpycKa 10 HAKIOHHOW
IUIOCKOCTH.

o alt|o|o|o|la|x|e|x|lo|a|T|o|lx]|o
lole|la ||| =|=|=|=|=|lQ|la|la|aq|a|a
~ Slo|lo|d|I|S|g|F|S|o|o|s |||
g Nlo|lvo|o]|x |~
v < O =) v N
AT =S| Re x| 22T |E2|N
Buiyucnenus.
S5 3MMm sy _TMMm s, 15Mmm S5 24 MM
222 o3 B oy Mo T T o5 ST 0y
s 1lmm s 1mm s lvm s lvm
S¢ 36 MM s7 _ 50MM Sg _65MM Sg _ 82MMm
260 = T =36, L= T =50, B =" T =65, 2 ="20 =)
s lvm s 1Imm s lvm 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 22TMm

1 MM 5 1 MM S Imm

OTcro1a HAaXOIUM:
S1:82:83:84:85:86:87:88:89:810:511-512:813:814:815—
=1:3:7:15:24:36:50:65:82:102:126:146:170:198 :227.
OTa 3aKOHOMEPHOCTh HE OUY€Hb CHIIFHO OTJIMYACTCSA OT TEOPETHUCCKOH
3aKOHOMEPHOCTH ISl PaBHOYCKOPEHHOTO IBIDKEHHs. TakuM oOpa3om,
MOJKHO CYHUTATh, YTO ABIDKEHHE OpycKa 10 HAKIIOHHOW IUIOCKOCTH SIBJISI-
€TCsI PAaBHOYCKOPEHHBIM.

3adanue 2. OnpeneneHne yCKOPEHUs ABIKECHUS OpycKa.

2s
Yckopenne 6y1eM BEIYHCIATE 110 GopMyIIe: a = — .

t2
=02 ¢3 510 = 102 3w = 0,102 w5 ay = 2 2N 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 42—a2 _ 5,1wm/c +25,O4 m/e” _ 5,07 w/ck,

3adanue 3. OnpenencHre MTHOBEHHOW CKOPOCTH OpycKa B pa3HBIE MO-
MEHTBI BpEMEHH M IIOCTPOCHUE rpaduka 3aBUCHMOCTH MTHOBEHHOH CKO-
poCTH Vv OT BpEMEHHU 1.

3HayeHNe MIHOBEHHOU CKOPOCTH OyzeM BBIYUCIATH N0 GopmyIe: v = at.
t=0,1 ¢;v=5,07m/c’ - 0,1 ¢=0,507 m/c.

t=02c;v=507m/c’ 0,2 c=1014 M.

t=0,3¢c;v=5,07m/c*- 0,3 ¢c=1,521 m/c.

I'padmk 3aBUCHMOCTH MTHOBEHHOW 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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Hononnumenvnoe 3aoanue. IlocrpoeHue rpaduka 3aBUCUMOCTH KOOPIH-
HATHI X OpycKa OT BPEMEHH £.
Xo = 0, to= 0, x,«(ti) =S = 1,2,3,..
X, MM A
250 +

.,15.

200 +

150 +

100 +

50 -

Bapuanr 2.

Llenv pabomul: ONpenenUTh YCKOPSHUE MBIDKCHUS IIAPUKA U €ro
MTHOBEHHYIO CKOPOCTb TIePe/l YAapOM O LIHIHHID.

JIBIKeHHE MIApHKA 10 HAKIOHHOMY JKENOOY SIBISETCS PaBHOYCKO-
peunbiM. Eciiu MBI OTIyCTHM O3 HayambHOW CKOPOCTH IIAPUK M HU3Me-
pUM TPOHAEHHOE UM PACCTOSIHUE § JO CTOJKHOBEHHS C LUIUHIPOM H
BpeMs ¢ OT Havana JBHXKEHHS 10 CTONKHOBEHHS, TO MBI MOXEM paccyu-
TaTh €ro yCKOpeHue 1o hopmyie:

_2s
a —t—z .

3Hasi yCKOPEHUE @, MBI MOXKEM OIPEETUTh MTHOBEHHYIO CKOPOCTh V

o hopmyie:

v=at.
Ipumep evinonnenus pabomol.
Yucno yna- Bpems Yckopenue | MruopenHast
Paccrosnue s, )
POB MeTpo- JIBUKEHIIST 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/.
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JlabopaTtopHas padora Ne2.

H3mepenue yckopenus c60600H020 nAOeHUS.

Llenv pabomvl: N3MEPUTH YCKOPEHHUE CBOOOIHOTO MAJEHUSI C TIOMO-
IO TPHOOpa T U3yUSHUS JBIDKEHHS TEIl.

CB00OOHOE MaJICHUE Teja SBISCTCS PABHOYCKOPEHHBIM JIBHYKCHUCM.
Ecmu MBI oTmycTHM 0€3 Ha4aabHON CKOPOCTH KaKOH-HHUOyAb rpy3 (Ha
YCTAHOBKE OCBOOOXKIAEM 3a)KMM) M M3MEPUM IPOMIEHHOE UM PacCTOs-
HUE § U BpeMs f, 32 KOTOpOe OBUIO MPOHJIEHO 3TO PACcCTOSHUE, TO MBI
MOJKEM PacCUUTaTh YCKOPEHHE CBOOOTHOTO TaIcHHs Mo (hopMyIe:

_2s
_t_z'

Ilpumep gvinonHenus pabomoi.

YckopeHue cBo-
[yt 5, MM [lyTb 5, M 0OIHOTIO MaZeHUs
g =25/, M/c?

Bpewms nBuxe-
mus t=nT, c

0,28 400 0,4

Boiuucnenus.

_2.04wM

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

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

0,4 m/c?

A2 100% = -

<4 9,8 Mm/c

-100% = 4,1 %.

JlabopaTtopHas padorta Ne3.

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

[le]lb pa6ombl: BBIICHUTDB, KaK 3aBUCAT NEPHUOI U YaCTOTa CBO6OZ[HI>IX
KoJIeOaHU HUTSHOIO MasTHHKA OT €r0 JIJINHBI.

HpI/I W3MCHCHHUHU JJIMHBI HUTAHOI'O MasATHUKA MCHACTCS €ro 4acTtora u
TNepuoa. B Z[aHHOﬁ pa60Te MBI JOJI)KHBI ONPEACIUTL 3TY 3aBUCUMOCTD.
Hepnoa 1 4acCTOTy OIpeaAciideM CIICAYHOIUM o6pa30M. OTKIIOHHM IIIa-
PUK MasITHUKA OT IOJIOKCHUA PABHOBECHUS HA HC6OJ'ILIHyIO aAMIUIUTyly U
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3aceyeM BpeMs f, B TEUCHHE KOTOPOr0 MasTHHUK coBepumut N . Kosneda-
Huit. Toraa nepuo ¥ aMIUIUTYAy MOKHO MOCYUTATh 1O GopMyiam:
t 1 N
T=—,v=—=—,
N T ¢

I/ISMCPHH nepuoa 1 4aCToTy IpU pa3HbIX 3HAYCHUAX NJIMHBI MasATHHU-

Ka, Mbl TEM CaMbIM I10JIy4acM 3aBUCUMOCTH NEPpUOTaa U 4aCTOThI OT JJIU-
HBI.

Ipumep gvinonnenus pabomsoi.

Ne ombITa 1 ) 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'ng 2,31 1,11 0,75 0,57 0,45

W3 nmaHHBIX B TaOJNUIlE MOKHO 3aMETHTh TAKyl 3aKOHOMEPHOCTH:
yeM 0OJIbliie JJMHA MAsTHUKA, TeM OOJIbIIe TIEPHO U MEHBIIE YacTOTa,
1 Ha000pOT.

Jononnumenvroe 3adanue.

UeJlb 3A0AHUSL: BBISICHHUTH, KaKast MAaTEMAaTHYCCKad 3aBUCUMOCTL CYy-

IIECTBYET MEXIY JIMHON MasTHHKA U TIEPHUOJIOM €T0 KOJIeOaHui.

&zz £z3 £z4 £z5
I T I T
Ly Loy URISY LREpY
ll ll ll ll

W3 nanHBIX B TaOnMIlEe XOPOIIO MPOCMATPHBAETCSA CBSA3b MEXKAY IIe-

prooM KonebaH!iI MasSTHUKA U €TO JUTHHOM:

Ty

n

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

H3yuenue agnenus s1ekmpomMazHUmHon UHOYKYUU.
L{env pabompi: U3yYUTH SBICHNE IIEKTPOMArHUTHOW MHIYKIIIH.

Kax n3BecTHO, SIBICHHE 3JIEKTPOMATHUTHON HHIYKIIUH 3aKITFOYACTCSI
B BO3HHUKHOBEHUH 3JIEKTPUYECKOrO TOKA B 3aMKHYTOM MPOBOJHHUKE MPH
W3MEHEHHH MarHUTHOTO IMOTOKA, MPOHHM3BIBAIONIETO OXBAYEHHYIO MPO-
BOJTHHKOM ILTOIIA[b.

Tlpumep evinonnenus pabomol.

1. Cbopxka ycranoBk# (puc. 152 yueOHuKa).

2. B nepBoM onbITe MHIYKIIMOHHBIA TOK BO3HHMKAI B KaTyIIKE B CIIydae
KOrZ[a, MarHuT [BUTaJCsl OTHOCUTEIBHO KaTyIIKH. IIpu TopMoskeHHH
MarHura cuja MHIYKIIHOHHOTO TOKa PE3KO BO3pacTaja M IMajaia A0 Hy-
JIs1, KOT/Ia MarHUT OCTaHABJIUBAJICS (TIOKOMIICS).

3. I3MeHeHre MarHUTHOTO MOTOKA SIBJISIETCS PUYUHOW BO3HUKHOBEHUS
UHIYKIUOHHOTO ToKa. T.e. MarHuTHBIA noTok @, mpoHM3bIBAIOIIUI Ka-

TYHIKY, MEHAJICA BMECTE C MHAYKIITMOHHBIM TOKOM, T.€. BO BpEMS JABHIKE-
HH MarHura.

4. I/IHZ[yKI_II/IOHHHﬁ TOK BO3HUKAJI B KaTYIIKE IMPpHU USMCHECHUU MariuTHO-
ro MoToKa, NPOHMU3BIBAIOUICTO 3Ty KAaTYHIKY.

5. IIpu npubMIDKEHNH MarHUTa K KaTyIIKe MarHUTHBIA TIOTOK MEHSUICH,
T K. MAaTHUTHBIN MTOTOK 3aBHUCHUT OT MOJIYJSI BEKTOpPa MarHUTHOM WHIyK-

i B (MOZyJb 3TOTO BEKTOpA HE ITOCTOSIHEH, T K. MATHUTHOE TIOJIE T10-
CTOSIHHOT'O MarHUTa HEOJHOPO/IHO).

6. HarpaBiieHre MHIYKIMOHHOTO TOKA OyAeT paslIMuHBIM IIPH MpPUOIH-
JKCHMU MarHuTa K KaTylIKe U yJaJIeHHH €ro OT Hee.

7. Uem OombIlie CKOPOCTh IBM)KEHUS MarHUTa OTHOCHUTENBHO KATYIIKH,
TeM OoJIbllle MAarHUTHBIA MOTOK @, a, clemIoBaTelbHO, M 3HAUYECHHE HH-
JTYKIIMOHHOTO TOKA.

8. Cbopxka ycraHoBku (puc. 153 yueOHuKa).
9. THIyKITMOHHBII TOK BOSHAKAET B CIyYasx a) U B).
10. MarHuTHbII MOTOK MEHSIETCS B CIIy4asx a) U B).

11. Bo3HUKHOBEHHE JJIEKTPUIECKOTO TOKA B MOJETH TeHepaTopa (pHc.
154 yaebnmka). IHIYKIMOHHBIA TOK BO3HUKAET B PaMKe, BpamaromIencs
B MarHUTHOM II0JIe BCJCACTBHE M3MCHEHHS MAarHUTHOIO ITOTOKa (sIBiIe-
HHE DJICKTPOMArHUTHOM WHTKIINH).
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5
JlabopaTtopHas padora Ned.

H3yyenue denenus s0ep ypana no pomoepagpusm mpexos.

Llenv pabomoi: yOeqUTHCS B CIPABEUIMBOCTH 33aKOHA COXPAaHEHUS
UMITyJIbCa Ha IPUMEpE JACJICHHS SAep ypaHa.
Ipumep gvinonnenus pabomsoi.

3adanue 1. Slmpo ypaHa Tpu 3axBaTe HEHUTPOHA pa3leisIeTCs NpH-
MEpHO Ha JIBE paBHBIE YaCTH, KOTOPbIE HAa3bIBAIOTCS OCKOJIKAMH JICJICHHUSI.
[Tpu 3TOM OCKOJIKM pa3ieTaloTcsl B MPOTHBOIOJIOXKHBIE CTOPOHBL. JTO
MOXXHO OOBSICHUTh Ha OCHOBE 3aKOHa COXPaHEHHUsS MMITyJbca. MIMIyibe
spa ypaHa [0 3aXBaTa HEHTPOHA MPaKTHYECKU paBeH Hy:o. [Ipu 3axBa-
Te HEHUTPOHA PO, MONTyyast OT HETO HEKOTOPBIH UMITYJIbC, PACKAIIBIBACT-
Csl Ha JIBE PA3JICTAIOIINXCS YAaCTH MaccaMu m; W m,. Eciu 3amucath 3a-
KOH COXpaHeHus uMmmynbsca: 0= v +m,vs,
TO Cpa3y BUIHO, YTO CKOPOCTH OOPa30BaBIIUXCSI OCKOJIKOB MPOTHBOIO-
JIO)KHO HampapJIeHbI APYT APYTY, U, CIEA0BaTEIbHO, YaCTHIbI pa3ieTa-
FOTCSI B IPOTHUBOIOJIOKHBIE CTOPOHEL.

3adanue 2. o, U+yn— s4Ba+,X+2,n. B cuiy 3aKkoHa COXpaHEeHHs

3apsaaa 3anumeM: 92 + 0 =56 + Z+ 2 - 0. Orcrona nony4aeMm Z = 36. Ilo
tabmuie [I.1. MenzerneeBa onpenenseM, 94To 3TO AP0 KPUITOHA.

JlabopaTtopHas padora Ne6.
H3yyenue mpexog 3apascennsbix uacmuy no 20mosvim homoepagusim.

Llenv pabomul: OOBICHAUT XapaKTep ABIKCHUS 3apPSDKCHHBIX JaCTHII.
IIpumep evinonnenus pabomoi.

3aoanue 1. Tpekn YacThI, INBIXKYIIUXCS B MarHUTHOM IIONE, H30-
OpaskeHsl Ha puc. 157, 158 yyeOHuKa, T.K. Ha 3THX QoTorpadusx ux Tpa-
€KTOPUHU KPUBOJIMHEWHBI.

3a0anue 2. a) o-4acTHIBI ABUTAIHCH ClieBa HanpaBo. 0) OnuHakoBas
JUIMHA TPEKOB O-4acTHUIl TOBOPUT O TOM, YTO OHH MMENIH OJAWHAKOBYIO
sHepruto. B) TommuHa Tpeka yTOMMAETCs 3a CUeT TOTO, YTO yMEHbIIIa-
J1ach CKOPOCTh U3-3a CTOJIKHOBEHUH C YaCTULIAMH CPEBbI.

3adanue 3. a) Pagmyc KpUBHU3HBI MEHSUICS 3@ CYET TOTO, YTO yMEHb-
IIa1ach CKOPOCTh M3-3a CTOJIKHOBEHHH C MOJIEKYJIaMH BObI. 0) YacTuiipt
JBHUTAJINCH CIIPaBa HAJIEBO M3-3a TOTO, YTO TOJIIMHA TPEKOB CIpaBa Ha-
JIEBO YBEIMUNBACTCH.

3adanue 4. a) DNEKTPOH MOCTOSIHHO TEPSUI CBOIO CKOPOCTBH 3a CUET
COyJIapeHUH ¢ YaCTHIAMU CPEAbI, M O3TOMY TpeK uMmeeT GopMy crmpa-
nu. 0) DIEKTPOH JBUTAJICS B HAIPABJICHUH CTYIIEHUS CIIUPAIU 10 YKa-
3aHHOM BBIIIE MPHYUHE. B) Tpek Ha puc. 158 amuHHEe, IOTOMY YTO OH B
MEHBUIEH CTENEHU B3aUMOJEHCTBYET C CPENOM.
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