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MEXAHHUKA
OCHOBBI KHHEMATHKH

MexaHHUeCKUM JBUKEHUEM HA3bIBACTCS U3MEHEHUE IOJIOKEHUS Te-
na ¢ TeueHreM BpeMeHu. KuHemaTuka, Kak pa3fen MeXaHUKHU, HCcCAeTyeT
JBIDKEHUE TeJl, He paccMaTpuBasi ero npuauH. OJTHUM U3 CaMbIX BaKHBIX
YAaCTHBIX CIy4aeB MEXaHUYECKOrO JBI)KEHUS SBISETCA MOCTYNATENbHOE
nBikeHue. [Ipu Hem mmobast ock, IPOBEACHHAS YEPE3 TEN0, OCTACTCS Ma-
payutenpHOM camoii cebe.

st ynoOcTBa onucaHus MOCTYNATENBHOTO ABMKEHHSI UCIIOIb3YETCs
TIOHATHE MaTepHaIbHON TOUKM. MaTepuanbHOM TOUKOM Ha3bIBaeTCs Te-
J10, pa3MepaMM KOTOPOTO MPH PEIIeHUH JaHHON 3aaul Mbl MOXKEM IIpe-
HeOpeub. MaTepuasibHas TOYKa — 3TO MOJIENb, U B TIPHPOJIC UX HE CYy-
mectByer. He crnenyer 3a0biBaTh, 4TO OAHO W TO K€ TEJO B OJHHUX
YCIOBHSX MOXKHO pacCMaTpUBaTh KaK MaTEPUANIbHYIO TOUKY, a B APYTHX
Henb3s. Hanpumep, npu asmwxennn 3emiau Bokpyr ConHIa 3eMIIt0 MOX-
HO CUUTAaTh MaTepHaIbHOI TOUYKOMW, a MPHU ABIKEHUHU MEUIEX0a MO Hew,
KOHEYHO, HEIIb341.

OmnwceiBas ABWKEHHE, (PU3UKH HCIIONB3YIOT MOHITHE CHCTEMBI OT-
cueta. YTOOBI BBECTH CHCTEMY OTCYETa HEOOXOJMMO 3a/1aTh TEJO OTCUE-
Ta, CUCTEMY KOODIMHAT, CBA3AHHYIO C 3THM TEIOM M YCTPOWCTBO IS
M3MEpEHUsl BpeMeHH. Paanyc-BeKTOpOM MaTepHalbHOM TOYKHM Ha3bIBa-
€TCsl BEKTOP, Ha4ajlo KOTOPOTro HaXOJAUTCs B HaYalle KOOPIMHAT BHIOpaH-
HOM CHCTEMBI OTCYETa, a KOHEIl B Halllell MaTepualibHON Touke. Tpaek-
TOpUEH Tela Ha30BEM JIMHMIO, KOTOPYIO ONMCHIBAET KOHEI| paanyc-
BEKTOpa npu ABWKeHHUHU. I1ycTh MaTepuanbHas TOUKa B MOMEHT BPEMEHU
¢) HAXOUJIACh B TOUKE A, B MOMEHT BPEMEHU #, IEPEMECTUIIACH B TOUKY
B. B TakoM ciyuae MOXKHO BBECTH MOHsTHE NepeMenieHus. I[lepemenie-
HHEM 5 Ha30BEM BEKTOP, Hadyajo KOTOPOTO JISKUT B TOUKEe A, a KOHeIl B
touke B. Torma, ecnu paguyc-BEKTOp B MOMEHT BPEMEHU f; PaBeH 7, a
B MOMEHT f, PaB€H 75, TO § = 7g — 1y.

[TycTh BeKTOp 5§ MMeEET KOOPIAMHATHI (X, V, z) B BEIOpaHHOH cucTeMe
orcuera. Torna npoekuust ero Ha och X OyJneT paBHa x, Ha ock Y Oyzer
paBHa y, Ha OCb Z Oy/IeT paBHa z.

Jpyrum BaXKHBIM MOHATUEM MEXAHHUKH SBISETCA MyTh. [lyTeM Ha3bl-
BaeTCs JUIMHA TpaekTopuu. He crnemyeTr myTaTe myTh M NEpeMEIEHHE.
Jaxe mo cBoe# cyTu 3TO pa3nuyHble (U3NIECKUE BETHUYUHBL ITyTh —
3TO CKalsIp, a MepeMenieHne — BeKTop. [ nmpumepa pacCMOTPHM Clie-
QYIOIYI0 cUTyanuio. YemoBek KHIaeT BBEPX MAY, a IIOCIE JIOBUT €ro.
IIpu 5TOM myTh MsAYa HE paBEH HYIIIO, a EPEMEILEHUE PABHO HYJIIO.
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BepHemcs k pacCMOTPEHHOMY BBIIIIE ABUKEHUIO TeNa U3 TOUKU A B TOU-
Ky B. Beenem ckopocts napimkeHus. CKOPOCTBIO vV Ha3bIBAaeTCA OTHOIIE-

HUE NIEPEMEILEHHS KO BPEMEHH, KOTOPOE TENO JBUTATIOCh V = L
h—4

IIpocTelmuM ciryyaeM MEXaHHUYECKOTO ABMKECHHUS SIBIIIETCS PABHO-
MEpHOE NPsIMOIMHENHOEe IBMKeHuE. [Ipu TakoM IBHXKEHUM TEIO 3a JIo-
Oble paBHbBIC IMPOMEKYTKH BPEMEHU COBEpIIAET PaBHBIC NEPEMEILCHHUS.
CKOpOCTb V B 3TOM CIIy4ae MOCTOSIHHA.

IIpu npsAMONMHENHOM [BUXKEHUU BMECTO PaJNyC-BEKTOpA 7 MBI
MOKEM HCIOJIb30BaTh BCErO OAHY €ro KOOPAWHATY, HAIIPUMEP X, €CIU
HalnpasBuM oCb X, BJOJIb IiepeMelnieHust. Torna npoexnus CKopocTd v Ha

“ Xy — X;
och X v, Oyer Bblpaxkatbest popmynoit v, = 21
=1
e X, — KOHEYHOE MOJIOKEHUE Tejla B MOMEHT BPEMEHH 1y, X| — Ha-

YaJbHOE TIOJIOKEHUE TENIa B MOMEHT BPEMEHH /.
JlpyruM BaXXHBIM CIy4aeM MEXaHHUYECKOTO IBMIKCHUS SIBISETCS pPaB-
HOYCKOpPEHHOe JBMXeHue. IIpu TakoM IBIM)KEHUH M3MEHEHHE CKOPOCTH
Vv 3a Mr00ble paBHBIE MPOMEXYTKH BPEMEHHU MTOCTOSHHO. B obmem ciy-

Yyae YCKOpeHHe a OyIeT BhIpakaTbesi GOpMysIoi a = —=—

rae v, — KOHEYHas CKOPOCTh B MOMEHT BPEMEHH fp, V; — HadaJabHas

CKOPOCTb B MOMEHT BpeMeHH ¢. [Ipyu paBHOYCKOPEHHOM JBUKEHUU
YCKOPEHHUE a €CThb BEINYHHA IOCTOSIHHAS.

[lepememennie s TpH PaBHOYCKOPEHHOM IBWKEHHU OyIeT BhIpa-

L _ar
xKatbest GOpMyIIoN 5 = v0t+7 ,

rae v, — HaydalibHasg CKOPOCTh Teja, a —YCKOPEHHE, { — BpEMsl JBHU-

s)kenunsi. Ecnun JABWKCHUC MPOUCXOAUT BAOJIb OCHU X, TO 3aBUCUMOCTbD
KOOpAWHATHI TCJIa OT BPpEMCHU 6yZ[CT BbIPpAXKATLCA (I)OpMyHOﬁ
at*
X = x0+ Vof + 7 .
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rae Xo — HavaubHas KOOpPAMHATA Tena. TakkKe MOXKHO J0Ka3arh, YTO
MPOCKIMU NepeMeLIeHH s S,, HAYaIbHOU V,; U KOHEYHOH Vyy CKOPO-
CTH M yCKOPEHHS CBA3aHbI GOpMYJIOit vZ,—v2) =2a,s, .

[pu KPUBOJIMHEWHOM BIDKEHHH TEJO BCErAa ABIKETCS C YCKOPCHH-
eM; JIaXKe eCJI CKOPOCTh M0 MOJYJIIO IOCTOSIHHA, MEHSIETCS e¢ Halpapie-
HEe. PaccMoTpuM Tereps ABIKEHHE 110 OKPYXXHOCTH pajuyca R ¢ mocro-
SIHHOM 110 MOZYJIIO CKOPOCTBIO V. IIpH TAKOM [IBIKCHHH CKOPOCTH BCErza
HampaBJieHa N0 KacaTebHOI K Tpacktopuu. HasoBem nepuonom 7' Bpemst
obopora Ha 360°, yactoToii v BenuuuHy oOparHyto mepuoxy: v = 1/T.

. 2nR
CkopocTh Vv CBsi3aHa C EPHOJIOM U 4acTOTOH popMyaamMu v = - = 27Rv .

YckopeHne npu paBHOMEPHOM JBIDKEHHH IT0 OKPYKHOCTH Ha3bIBAET-
sl LIEHTPOCTpeMUTENbHBIM U 00o03HauaeTcs a,. Kak ciemyer u3 HasBa-

HHS, 3TO YCKOPEHUE HAIMPABICHO B IIGHTP OKPY>KHOCTH. OHO OyIeT BbI-
2

v \4
paxarbcs popmyInon a, = e

ITpuBenem Taxoke GopMyiibl Ajs BBIYMCIEHUS a, 4yepe3 nepuon T u
9acToTy V: a, = 47°vIR = 471'2% .

Kak m3BecTHO, IBMKEHHE HENB3SI pacCMaTPUBATh OE30THOCHUTEIFHO
cucteMsl oTcuera. ITycTh Te0 A B OJJHOI cucTeMe OTcUeTa JBIKETCS CO
ckopoctbio v. [TycTs Takke npyroe teno B B 3Toi ke cucTeme orcuera
JIBIDKETCSI CO CKOpPOCTBIO Vy. Eciin MBI mepeiiieM B CUCTEMY OTCYETa,
CBsI3aHHYIO ¢ TeloM B, To B 3TO# cucteme Tenmo A OyIeT JBUTATHCS CO
CKOpOCTBIO V' = v — . CrieryeT OTMETHTb, 4TO JIF000E TEJIO B CHCTEME
0TCYETa, CBSI3aHHOM C CaMUM CO0O0# TOKOUTCS.

No 1. JIBmwKeHHE CTpENbl CUMTATh MOCTYNATEIFHBIM HENb3s, a JBU-
JKCHHE TPY3a MOXKHO.

No 2. O0on IBMKETCSl HEMOCTYATENIBHO, a KaOWHBI IS TACCaXKUPOB
JIBIDKYTCS TTOCTYTIATEIBHO.

Ne 3. a) na; 6) na; B) HeT; T') HET; 1) Aa.

Ne 4. a) Het; 0) n1a; B) 11a; T') HET.

Ne 5. a) na; 6) Her.

Ne 6. [la, Tak kak moesj paccMaTpuBaeTCs Kak LeJoe.

Ne 7. O(0; 0); B(0; 60); C(80; 60); D(80; 0). E(20; 40).

K(-5;20); L(— 10; — 10); M(30; — 5).

Ne 8. BrimoHuTE 3TO 33/1aHKE CAMOCTOSATEIBHO.

Ne 9. [IyTh mpoiiieHHBIN aBTOMOOMIIEM, OOJIbIlIEe TPOHAECHHOTO BEp-
TOJIETOM, a TIepeMEIICHIE NX 000X OJNHAKOBO.

Ne 10. ITpu moe3nke B TakCH MBI OIIAYMBAeM ITyTh, a HAa CaMOJIETe
nepeMeneHue.

4
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Ne 11.

\ 4

ITyte Msua3 M+ 1 M=4 M, a nepememienne 3IM— 1 M=2 M.

Ne 12. Tlyte npoiiieHHbIH aBToMoOMIeM [/ = TR, MOJyJb TiepeMellie-
Hus S = 2R. L:ﬁzﬁ

S 2R 2

Ne 13. TIpoexuust Bektopa 7, Ha och X: 6 M — 2 M =4 M, Ha Y:
8,5 M — 8,5 M = 0; BekTOpa g Haocb X:6M—2M=4M,HAY:6M—4 M=
=2 M; BEKTOpa g Haoch X:4MmM—-8mM=—-4mHaY:1,5M—-1,5M=0;
BEKTOpa a Haoch X: 11 M—8M=3m;HaY:2M—6M=—4 M, BEKTO-
pa % Haoch X: 7,9M—7,5M=0;HaY: 10M—7M=3 M.

Ne 14, JIpmwkeHne HauMHAETCA B TOUKe A, 3aKaHYMBAeTCs B TOuke B.
Touka A nmeet koopauHatsl (20; 20), B — (60; — 10). IIpoekuus nepeme-
menns Ha och X: 60 M—20M=40m;Ha 0cb Y: — 10 M—20M=—-30 M.

JIJis HaXOXKACHUS TepeMeIIeHUsT BOCIoab3yeMcs Teopemoit [Tugaro-

pa. Torna MOIyJib IEPEMELIEHUS PABEH \/402 kM2 +(=30)2 kM2 =50 M.
Ne 15. MatepuansHasi TOUKa ABIDKETCS U3 TOUKU A B Touky D. Touka
A umeet xoopauHATH (2; 2), Touka D — xoopauHATH (6; 2). Momyis
nepemereHust: 6 M —— 2 M = 4 M. [Ipoekmus nepemernenus Ha X: 6 M — 2
M=4m,aHaY:2Mm—-2wMm=0. [Ipoitnennsiii myts: (10 M —2 M) + (6 M —
2M)+(10M—-2M)=20Mm.

Ne 16. 4 »w

S

X, M
LN >
v| | |

JaHno: Pewenue.
x1=0; S,=x-x=4M—-0=4wm;
ylziM; Sy=y=-yi=-1mMm-2m=-3Mm
X, =4 M
yz i §=\S2+57 =4 km +(~3)Pr® =5

Haiiru: S; Sy; S,. | Otser: S, =4 M, 5, =-3M 5=5m
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Ne 17.
S, _
S
s
Jano: Pemenue.
S1 =40 xm; ITo Teopeme ITudaropa
§2=30 1. S =[S2+ 5% =/40? k® +30% kv =50 Km.
[=5+S5,=40 km + 30 kM = 70 kM.
Haiitu S, /. | Otser: S =50 kM, [ =70 kM.
Ne 18.
Hano: Pemenne. S=S;+5, .
o =135% ITo TeopeMe KOCHHYCOB:
S1 =2 km; S
S~ 1o S =/S? + 52 —25,S,c0s0 =
=\/22 kM 1% km? - 2x 2 kM X 1 kM x cos135° =
:\/5 KM? +4-% KkM? ~ 2,8 KM.
Haiinem yrox 3, KOTOpBI SBISETCA YTIIOM MEXKIY
nepeMeleHHeM U HallpaBJIeHUEM Ha CeBep.
Slsin(f— f—a) ind <O
sinf = 2 (2 ) _ 2 xm-sin45 ~0.5.
S 2,8 kM
Torna § = 30°.
Haiitu: S Orser:
S§=2,8xuM, § =30°.




Ne 19,
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B S3
S, A

Jano:

o =45°

S1 =400 m;
S, =500 wm;
S3 =600 m.

S, s/

0]

Pemenue.

1) 13 reomerpuueckux coodpaxenuii f +v = 90°,

3HauuT SiN f = coS'y, coS f = SiNy.

2) TTycTh mepeMemenye S MPOUCXOUT U3 Toukn O B
Touky O'. Torja Touky, B KOTOpOii S mepeceder S, Ha-

-~ = /
30BeM A. Ilyctb Takxke S =04, S/ =40 .

Orcrofia uMeeM: S:S/ +3//.
3) SicoS o+ SSiNP+ 8'coSy =Sy
SicoS o+ SSIN B =8,;
SSiN B =8, — SicoS a. (1)

S S5 + Sjsina
4) 573/ — 23O
YuureiBas, uro S; = S'SiN Y= ScoS B,
MOJY4UM
ScoSP = S5 + S1SiN a. 2)
5) Paznenmm ypaBuenue (1) Ha ypaBHeHHE (2).
tg = S, —SICf)sa 300 M—400 M-0,71 0.37;
S3+S;sine 300 m+400 m-0,71
Otcrona 3 ~ 20°.
6) S = S, — Sjcosa < 500 Mm—400 m-0,71
sinf} 0,35

nus3 HO,Z[O6I/IH TPEYTrOJIbHUKOB.

~617 M.

Haiitu: S .

Ortser:
S=617m,  ~20°.
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Ne 20.
Jano: Pemenne
Vi = 20 M/C, 1) X1 =X t Vit = 500 + 201, Xp =Xpp t Vot = 200—151,

v, =—15 m/c; X3 = X3 + v3t = =300 — 10¢.

v; =—10 m/c; 2) x1(t;) =500 M + 20 m/c - 5 ¢ = 600 Mm;
xo1 =500 Mm; x2(ty) =200 M — 15 M/c - 10 ¢ = 150 m;
X2=200M; | S(5) = | vty | =15 M/c- 10 c =150 m.

Yoy = ~300 3 ¥ 33 600 M- (=300

f[ZSC; 3))£/ZX()1+V3Z/; [/= 032_ M- (= M)=*3OC.
5L=10c; V3 —10m/c

X =-600 m; X —xg _0—(=500m)

4)y = sy =
x'=0; )X = ot it v 20m/c
5=-20c 5) xo(t5) = 200 M + (—15 M/c) - (~20 ¢) = 500 m
Haiitu:  x(4), | OTBeT: x(#) = 600 M, x5(%,) = 150 M, S(¢;) = 150 m,
xa(t), St), £, 1| =30 ¢, /' =25 ¢, xa(t5) = 500 m.

25¢.

x2(53).
Ne 21.
-270 0
| ' >
| ! g
x1(0) *0) o

Jlaxo: Pemenne. 1) v = 12 m/c, v; = -1,5 m/e; v — na-
() = =270+121 [PaBJIEHO BIIPABO, 2 — BIEBO
() =-1,5t. P e '

2) x1(8) = xa(ty): =270 + 124, = —1,54,; 13,52, = 270;
t,=20c.
3) x, = x1(ts) = —270 M+ 12 M/c - 20 ¢ = —30 w.
Haittu: v,v,, X,, | OtBeT: v =12 M/c, v, =—1,5M/c,x, =30 m,£,=20c.
t,.

Ne 22.

Mo rpaduky BHIHO, YTO HaYaIbHBIC KOOpPIUHATHL [ Tena : S ™, II: 5 M,
SM—5M 0

20c
o _ISM=5wm . _0-(-10m) _ _
II: v 0 Im/c, III: vy _T_O,S M/c. YpaBHEHUs ABU

xenust: I x; = 5; Il x, = —t + 5; III: x3 = 0,5¢— 10.
T K. ABM)KEHHE PAaBHOMEpPHOE BIOJb OCH X, TO HailICHHblE HaMu
CKOPOCTH Vy, V;, V3 ABIISIOTCS MIPOSKIIUSIME Ha OCh X.

8

1I: — 10 m. CxopocTu aBuxenus I: v, =
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Mo rpadukam ypaBHeHust aABW>keHHs Ten /I u [I] BujHO, 9TO OHU Tie-
peceKyTcs B TOUKe X = — 5 M B MOMeHT BpeMeHH ¢ = 10 c. Halimem 310 U3
ypaBHEHHI ABIKEHHSA. X,(f) = x3(f); —¢t+5=0,5¢—10; t=10c;

X(1) =x(10)=—-10mM+ 0,5m/c - 10 c=-5m.

Ne 23.
xm 20
100 4
0 T T T T
5 10 15\ 73 I
10 D=2 9
-200
tc
Jlano: Pemenne.
x1(f) = 5¢; x1(£) = x5(£); 5t =150 - 10t; =10 c.
x(£) =150 — 10¢. x=xi()=5wm/c-10c=50m.
Haiitu: x, . |  OrBer:x=50m,7=50c.
Ne 24. Hauanbuble koopauHaThl Tena I: xp = 20 M, tena II: xy = —20
60M —20 M
M. CropocTs Tena [: v =————— =2m/c,
20¢
60 M—(—20 M)

tena Il vy = =4m/c. Torma ypaBHEHHsA IBHXECHUS

20 ¢
UMEIOT BUIT: X|(f) = X1 + vit = 20 + 2£; x5(f) = x50 + vot = —20 + 41.

Touku nepeceveHuss rpapuKkoB C OCbI0 X TOKA3bIBAIOT COOTBETCT-
BYIOIIYIO KOOPJMHATY B MOMEHT BpeMeHH ¢ = 0, TO €CTh HAYaIbHYIO KO-
opaunary. Touku nepecedeHus rpaKoOB C OChIO ¢ MOKA3BIBAIOT MOMEH-
ThI BPEMEHH, KOT/Ia TEJIO UMeeT KoopauHaty x = 0.

Ne 25.
a0
40
20
0+ : : : T T T T 1
0 5 10 5 20 5 D €3 4
tc
Hano: Pemenne. x, = vyt = 20¢;
v =10 m/c; X1 = Ax + vit = =200 + 20¢; x5(t;) = x1(£,);
v =20 m/c; oty = Av + vty £ =X 200m o
Ax =2000 m. v, -y 20m/c-10m/c
Xz = Xo(t3) = voty = 20 m/c- 20 ¢ = 400 m.
Haiitu: x,, t,. OtBert: x, =400 M, £, = 20 c.
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Ne 26 (n).
Jlano: Pemenne.
S, x10 = 0, vi, 1) Xi(#) = viet; X2(8) = voud + 55 x1(8) = x2(0);
Voy. Vil = vyt + S,
2 t=— S x=x () =vpt= — s
Vix = Vax Vix = Vax

X v
3) xf =t /==L Xy =yt + 5 =248

>

Ix Vix
Haiitu: ¢, x,
X)
No t,c X, M xé M
1 20 200 100
2 37,6 700 0
3 0 0 810
4 472 — 849 —526
5 —37 - 629 825
Ne 27 (n).
Hdano: x| =xg; + viut; | Pemenne. x1(f) = x(); Xo1 + Viut = Xoo + Voul;
Xy = Xgp + Vpul. X1 — X
I‘;af/'ITI(/)IZZ x, t.z. | t:ﬁ s x =x1()=xo1 + vzxvl_x N (xo1 —%02) -
No t,c X, M
1 42 200
2 7,3 17,8
3 11,3 12,5
4 53,7 263
5 -57 0

Ne 28. a) Touka; 0) OKpYKHOCTb; B) LIUKJIOHIQ

Ne 29, Jla, ecni OH OBMIKETCS B MMPOTHBOIIOJIOKHOM HAIPaBICHUH CO
CKOPOCTBIO, PABHOW IO MOJIYJIF0 CKOPOCTH 3CKaIaTopa.

Ne 30. CkopocTh kabbl OTHOCHUTEIBHO TEYEHUsI OOJbllle HYJS, a
KYBIIUHKH, HA KOTOpoit cuaut [roliMoBouka, paBHa Hymo. OTcroaa cre-
JIyeT, 9YTO PaHO WK MO3THO ka0da JOTOHUT KYBIIIHHKY.

Ne 31.

[NepeBeieM MaKCHMANBEHYIO CKOPOCTh aBTOMOOMIIS «Kurymm» B cuc-
temy CU: 150 km/a = 41,7 m/c. Tak xak 41,1>30, TO aBTOMOOHIb MOXKET
OBITH B ITOKOEC OTHOCUTEIBHO BO3/TyXa, €CIIU ABHKETCS IO BETPY CO CKOPO-
cthio 30 Mm/c.

10



http://alexbooks.ucoz.com/index/reshebniki/0-11

Ne 32,
Hano: v; =36 km/g =
=10 m/c; v, =4 m/c

Pemenne. v4 =v, +v, = 10 m/c + 4 m/c = 14 m/c.

v =v—v, =10 M/c — 4 m/c = 6 m/c.

. /o
Haiitu: v,, v, .

Ne 33.

Jano:
v= 18 km/u =5 m/c.

Haiitn:

VNV A/A
Vo Vx ValrVxl

OrtBeT: v; =14M/c, v;/ :6M/c.

Pemenne. B cucreme otcyeTa, CBSI3aHHOM C
TpakTopoM, X; CKOPOCTb BEpXHEW 4YacTH Tyce-

HUILIBI v; = 5 m/c, HIKHER v/

. =—=5 m/c. B cuc-

TeMe OTcueTa X, CBSI3aHHOM ¢ 3emiie, X CKO-

POCTh BepXHEil 4acTH ryceHuusl v, = 2v = 10

M/c, HIKHEH TyceHuIbr v/ =0,

Ne 34,
Hano: Pemenne. v, =v, +v,;
v,= 0,75 m/c;

_ l / 20 m
vy = 0,25 m/c, f=— = = =
/=20 M vl vy, 0,75 M/c+0,25 M/
Haiiru: 1. Ortser: t = 20.

Ne 35.

Hano: v; =72 km/a = 20 M/c;

v, = 54 km/u = 15 M/c;
t=14c.

Peuenue. vV = v+ vy
I=10/=1v;+v) =
=14-(20+15) =490 m

Haiitu /. \
Ne 36.
Hano: Pemenne, ¢/ =— ! s = A ;
Y _ . v, +v, (+y, v, +v, (m-1Dv,
vm /
T ey, n-1 ¢/ 2-1 1
. t —= M =— —;[puN=2 — =——=—
Haiitn: — | // ! n+1 ¢/ 2+1 3
t (n—l)vm
Dog N=11 £ _1=1_5
P /1141 6
Ne 37.
Jano: _ — oL _!
f= 1 wmm.: Pemenue. [ = v,t; = vyta; Z v, —g,
t, =3 MuH. .
. I _ Lt _ 1vue-3 v 0,75 .
v,+v, L4l 4+t 1vuE+3mun
hh
Haiitu: ¢. Ortser: t =0, 75 MuH.

11
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Ne 41 (n).
Jano:

Ne 38.
vi v
— —> —
| | —
P 0 n3 X
Hano: Pewenue. [lepeiineM B cucremy oTcyeTa, CBS3aHHYIO C
vi=20wm/c; |rpy3oBoii MammHoW. B 9Tol cumcreme oTcyera
V2= 16,5M/Cs | =0 W = —vy = 20 M/c — 16,5 M/c = 3.5 wi/c;
vy = =25 M/c; )
XIZ_ISM, V3 =V3—W :725716,5:741,5M/C
X =20M.  |Bpews obrona =2 L e I/ B
Haiin: /. v L)
l = (x2 - xl) + I‘XS/‘:(XZ—XI)+V2_V3 (x2—x1)=
i—W
= (x —951)(14r = _V3J:(x2 )2 =
Vl — V2 Vl - V2
=(Q20m—(-15 M))(w] =450 M.
20 m/c—16,5 m/c
Ne 39,
Hano: Pemtenue. 1) ly = t(v; — vp);
t=1mua= |2) /()= o+ tvy+w); L) = vt + it L) = I(0);
=60 cek; —t(vy— ) t vyt v) =vt gt t=1;
vy =2 M/C. {=t+1=21=21 MMH = 2 MHH;
3) = v,/ =2v;1 =60 c-2 m/c-2 =240 M.
Haitru: 7, /. Otser: / =2 mun, [ =240 m.
Ne 40 (n).
Hano: Pewenue.
S’ ‘il’ V2. (= S n S - V2+V1+V2—V1 _ 2SV2
Haiitm: ¢, — 1. Va—v vyt v% _Vlz v% _ V12
28
ty =3 4~ 1, :25{ 2 _1]
Va vi—vi W2

Pemenne.

v, = 12 cM/muH, |ITo Teopeme [Tudaropa

v, =5 CM/MHH.

v= \/Vx2 + vy2 = \/122 (CM/c)2 +22 (CM/C)2 =13 cm/MuH.

Harvitu v.
12

|OTBeT: v =13 cM/MuH



Ne 42(41).

JaHno:

http://alexbooks.ucoz.com/index/reshebniki/0-11

d
<«

Pemenue. 1). ITo Teopeme [Iudaropa

vw=20Mc; | 22 [ 2, 2 _ ~ ‘
0w v= 2 492 =207 (wie)? +(~10) (wie)? =10V5 we ~22 we
10 m/c 1 1
2) tga =X =— =—=; a=arctg| —— |~=27°.
) iga v, 20me 20 mg( 2)
Haiitu:v, a.. |OtBet: v~ 22 M/c, oo =-27°.
Ne 43(42).
Hano: Pewmenue.
v, =4 M/c;
=1 e =L s e= Yy 2 IO 600 = 200w,
T ’ Vi v,  4wm/c
/=800 M.
Haiita: S. | Otget: S =200 M.
Ne 44(43).
Hano: Pemenne. CMOTpH pHCYHOK B 3aJa4uHUKE.
/=100 mm = I 1
~10ew: (=5, gl )=
vy =25 cM/MUH; _ _ _
d =38 aa = v1:a’2 d _dy d1V2:4,2CM 3,8CM.25 S —
2t 2] 2-10 ec™m .
=3.8 o =0,5 cm/mMuH
d=42mm=42 cm. | '
Haiita: v;. Otset: v, = 0,5 cM/MuH.
Ne 45(44). 4

v

V2

13
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JaHno:
vy, V1, S.

Haiitu: o, ¢, v.

Vi

Pemenne. 1) SiN o = v—z, T.C. 0L = aRcSiNv—z;

l

2
I v

2) v=vcosa=w1-sin®a =, 1—%:\lv12—v§;
¢

3)t= S___S .
Ne o v, M/C t, M/c
1 19,5 5,66 38,9
2 72,6 0,656 131
3 3,72 6,98
4 12,1 39,3
5 4,7 8
Ne 46.
v
v
Hano: Pemenue.
vi =90 km/a = 170 TeopeMe KOCHHYCOB V> = v +v3 — 21, cos .
=25 wm/c;
v, =10 M/c; v=\/v12+v%—2v1vzcosa:
o =45°.
_\/252 (M/c)+10% (m/c)—2-25 m/c-10 M/c-g ~
~19,3 M/c;
ITo Teopeme cuHycCOB: v—z =——; sinf= 2 Sino. ~ 0,36;
sinf  sina v
B =aRcSiN 0,36 = 21°.
Haiitu: v, B. | OtBet: v~19,3 M/c, B = 21°.

14




Ne 47.
Jano:
v=24wm/c;
VI=V,=V3=

=1 m/c.

Haiitu:
v V04,

/ /o
Vixs Vly’ Vx>

VA
V2ys V3xr V3y

http://alexbooks.ucoz.com/index/reshebniki/0-11

Pemenne. CMoTpu pHUCYHOK B 3agadHuke 1) 7 v -V
rnei=1,2,3.

2) T.X. v, M v, UMEIOT KOMIOHEHTHI TONBKO 10 ocH X,
TO v/ =y —v|=|l m/c - 2,4 m/c|= 1,4 M/c;

vz/ =|-vy —v|=|-1m/c—2,4 m/c|= 3,4 m/c.

3) Tk v, vT LU E HE UMEIOT KOMIIOHEHT 10 OCH Y, TO

v, =—v =—14 m/c; vy, = —vj = 3,4 m/c;

/ .
viy =05 vy, =0.

4) v, =2 +(—v)2 =45 +v? =1 M/c)2 +(2.4 M/c)2 =
=2,6 m/c.

vho=—v=-24 m/; vz, =v3 =1 m/c.

Ne 48(n).
Hano: t; = Sc, Pemenne. y, = 5L 402 ¢, /.
Sq :40M, t, = IOC, 4 5S¢
s, = 100M, t; = 5c poo S 100w o sy 20w,
s3 =20m 274, 10c ST, s '
Haiitu: vfifS1+Sz+S3740.M+100M+20M78M/c
vi-?v,-? oty 5¢+10c + 5¢ o
v3-7v-? OtBer: v| = 8M/c, v, = 10M/c, v3 =4 M/c, v = 8 M/c.
Ne 49(48).
Hano: L1
V1:10M/C; PeIﬂeHI/le. 1) tl—zivl, tz—g,
v2 = 15 m/c; I 1 2uvy 210 w/e-15 mc
ch = = 1 1 = = =12 m/c.
t1+t2 LTI V1+V2 10 m/c +15 m/c
2V1 2V2

2) JloxaxkeM, 4YTO cpenHee apU(PMETHYECKOE Vi U V,
OoJIbI1IE, YEM CPESHSASL CKOPOCTh V. BBIUTEM M3 CpeiHero
apu(MEeTHUECKOr0 CPEAHIO CKOPOCTb!

vy 2 (9 +v2)2 —4, _ 3 -2y, (v —v2)2

2 v+ 2(v1+v2) 2(v1+v2) 2(v1+v2)

Vi+vy, 2y,
3HAUUT ——= > ——= . DTO NOATBEPKIACTCS U YUCIICH-

VI +V2

I +Vy _10 M/c+15 m/c
2

HBIMHU pacyeTamu =12,5 m/c> 12 m/c.

Haiitu: v,

Ortser: v, = 12 M/c.
15
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Ne 50(49). 1) Haiinem cpemHror CKOpPOCTh IIapuka Ha ydacTke AB.
3a Bpems nBrmxkeHHst 0 A 10 B kamepa caenana 6 CHUMKOB. DTO 3HAYUT,

YTO TPOIIO BpEMEHHU % = 0,12 c¢. JlnuHa xopoOka Ha ¢ororpadhuu

5 MM, ero peanbHas amuHa 50 MM; 3TO 3HAYHUT, YTO BCE JTUHEHHBIE pa3-

Mepbl HEOOXOANMO YBEIHYHTh B % =10 pa3. Paccrosnue mexny A u B

no ¢ororpaduu 1,2 cM, 3HAUUT peanbHOE paccTosHHe Mexay A u B

1,2:10 = 12 cm. Cpennsis ckopocts Ha AB 12 _ 100 cm/c.

2) Haiinem MrHOBEHHYIO CKOpOCTh B Touke C. T.K. M0 TOpH30HTaIb-
HOMY y4YacTKy Mbl MOXEM CUHMTATh JBHKEHHE PABHOMEPHBIM, TO MTHO-
BEHHast CKOpocTh B Touke C paBHA CpeaHEH HAa BCEM T'OPU30HTAIBHOM
yuactke. Ha ropu3oHTanbHOM y4acTke Kamepa chenana 4 CHUMKa, T.e.

4
BPEMEHH TPOILIO m =0,08 c.
Paccrosinne no ¢ororpaduu 1,6 cMm, T.e. peanbHoe paccrosiaue 1,6 —

— 10 =16 cm. Cropoctb B Touke C Oyner paBHa % =200 cm/c.

>

Ne 51(50).

HaHno: Pewienue.

af200M/C2; O=vfa1:;r=1: 10 m/c = 0,05 c.

v =10 m/c. a 200 m/c2

Haiitu: 7. | Otser: T1=0,05c.

Ne 52(51).

Jlano: Pemenue.

h=10¢ a=2 2 3V g s,

vi = 0,6 m/c; hot " 0,6 m/c

v, = 3 m/c.

Haittu: #,. | OtBet: t=50c.

Ne 53(52).
Jlano: a = 0,3 m/c?; Pewrenue.
vo=4wm/c; t=20c. v=vyt+at=4wm/c+0,3m/c*20c=10wmc.
Haiiru: v. |OtBer: v =10 m/c.

Ne 54(53).

Hano: Pemenue.

\Z i 12 M/C% vy = v +aAt Ar=2_ 20 m/c—-12 m/c _ 20¢

v, =20 m/c; a 0,4 m/c>

a=04m/c>.

Haiitu: At. | Otser: At =20 c.

16
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Ne 55(54).
Vv,Mc 150
100
50
0
0
Hano:

v, =08th=5c

20 20 0 0 10 1 4
tc

Pemenne.

vi(t) = 0,8-5 =4 m/c.

Haiitu: v (t).
Ne 56(55).

OTBeT: v,(fy) =4 Mm/c.

20 40 0 sy} 100~~1D0 1«

20
10
o
100
»
Jano:
At=20c;

vo= 72 xm/a =20 m/c;
vi= 54 km/u =15 m/c.

Haiitu: v(¢).

Ne 57(56).

tc
Pemenue.
D vi=v+ aAt; a S .
)vi=v =T
2) vt) =vot+ at = vo— (vo—
)20 e 2OMEZISMIe o 05t
At 20 ¢

Mo rpaduky BUIHO:

1) HavanbHast CKOPOCTH vy = v,(0) = 1 M/c;

2) cKOpOCTh B Havalle 4eTBepToi ceKyHabl V(3) = 2,5 m/c;
3) CKOpOCTH B KOHIIE MIECTOH CeKyHBI V(6) = 4 M/C.
Boimumiem 3aBUCUMOCTD V(7).

a2 2(0) =0 _Amc-lwc 0,5 Mt v(f)=vy+adt=1+0,5t.

* 6 6¢c
Ne 58(57).
I: rpaduk a, = ”’“‘/;7‘0“/" 1,25 m/c%; vo= 0; wy(d) = 1,25t.

C
II: rpaduk a, = w =5 M/c% vo= 5 m/c; v(f) =5 + 5¢.
C
111 rpadux a, = M = 4/ vp=20 wc; vi(f) = 20 — 41,
C

17
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Ne 59(58).
v, Mc =
tc
JlaHo: Pewrenue. 1) [To pucyHky B 3ajauHHKE BHJHO, 4TO
vo=30 M/02; Vo HampasieHo 1o ocu Y, (T.€. v HOIOKHUTEIBHO),
a =10 m/c’; a poTuB ocH Y, T.€. @ OTPULATENBHO.
Hh=2c _ _ .
=3 vy=vo—at=30- 104
t2 -4 c’ vy(t1) = vy(2) = 30 M/c — 10 M/c22 ¢ =10 m/c;
’ vy(t2) = vy(3) = 30 m/c — 10 M/c?3 ¢ = 0;
v(t3) = v(4) =30 m/c — 10 M/c*4 ¢ =—10 m/c
Hatitu: w(2), vy(#)) | OtBet: W(1) =30 — at, vy(#,)=10 m/c,
mpui=1,2,3. |v(f)=0,v(t)=-10 m/c.
Ne 60(59).
ml/c 1,5
1
0,5
0
-0,5
-1
-1,5
m/c 1,5

18
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1 M/Cz, mpu 0<¢<1, t, mpu 0<Lr<],
a) a, = 2 ;Vx(t): <
-1 wm/c?, mpu 1<r<3 1-(t-1), mpu O0<¢<3.
1 M/Cz, opu 0 <t <1, t mpu 0<¢<1
0) a.(t)= P Y —{ P
) M/Cz,HpI/I l<t<2. 1-2(t—1), mpu 1<t<2
Ne 61(60).
Jano: at? 2 S
- Pemrenne. S, =—L—=24,—; S,=a,—; —L=2.
a;=2a,. 1= 25 2747 S,
_ _ =y M
vlfalthazt, V) = apt; —=2.
V2
Haiitu: i Al Ortser: i:2, Ao,
2 N 2 V2

Ne 62(61). Illapux aBIKETCA PaBHOYCKOPEHHO, T.K. 4epe3 PaBHBIE
MIPOMEXYTKH BPEMEHH TPOHICHHBINA MyTh HPOIOPIMOHANICH KBaIpaTaM

upcen 1,4 =2%9=3% 16=4°
Bpewms, 3a xoTopoe mapuk npomen 16 cMm pasro 4-0,2 = 0,8 c;

2
16= 4, 0’5 . Orcrona a = 50 am/c> = 5 m/c>.

[Tpu nepsoii Berbimke v(0) = 0.

ITpu Bropoii Benbimike v(0,2) = 1 m/c.

Ipu Tpetheit Bembiike v(2-0,2) =2 m/c.
[Tpu werBeproit Bembiike v(3-0,2) = 3 m/c.
[Tpu nsatoi Benbitike v(4-0,2) = 4 m/c.

Ne 63(n).
Hano: s = 10m | Pemenmue.
v =20 xM/g 2 N, )
t=1c x=s+vt—ﬂ=—10v+2—°;i/ﬁ-m—wz—sz‘_
a=1wm/c
Haiiti: x - 2 |OtBer: x = -5M.
Ne 64(63).
JaHno: 2 -
a = 0.6 m/c2: | Perrenue. lzﬁ; ,:\/z: 2 301\42 =10 c.
I 30w 2 a 0,6l
Haiitu: ¢. Otset: =10 c.
Ne 65(64).
JaHo: at? 21 t2 21 2
_ Pemenne. 1) ==L, =22y 9= %2 9202
n=3c. ) 2 1 ) 27 22
t,=3t;6=33c=9c.
Haiitu: ,, |OtBet: t,=9 c.

19
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Ne 66.
Jano: at?
at. Pemenue. V=at; S= —.
Haiitu: S, v.
No v, M/C S, M
1 2,29 424
2 7,61 35,8
3 8,35 36,3
4 715 0,414
5 23,7 226
6 85,8 2230
Ne 67.
HaHno: Pewienue.
t=10c; 5.103
S=5 knt = S:%ﬂ; a:%:ﬂ:loo m/c%;
~510° . © (109
3
v:at:z—ftzﬁzmzlooo wm/c.
t t 10 ¢
Haiitu: a; v. | OtBet: a = 100 m/c’, v = 1000 m/c.
Ne 68.
Jano: Pemenne.
a=616xm/c* = at? 2
_ 5 2. | [l=—; t=,]—;
=6,16-10" m/c"; 2 P
[=41,5cm=
= 0,415 m. v=at =2al =y2-6,16-10° w/c-0,415 m = 7,15-10% .
Hairu: v. OtBet: v~7,15-10> m/c.
Ne 69.
2 2 2 2
izﬂ; Vl:atl,' in l:ﬂ szatz; l:viz
1) 2 2 2 2 :2) 2 2a :
2
3) le:l,. 2 o2 ~141
v2 2 V1
Ne 70.
Jano: Pemenne.
Vo =72 KM/4 = WM.
=20 wm/c; 0= at’a_T’
t=5c. 2
Syt =2 L a0 w5 e =50 .
2 2 2 2
Haiitu: S. OtBeT: §=50Mm.

20
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Ne 71.
Jano: Pemenne.
S1=1215m; at? 2 2
=270 kM= | Si=— w=a(4); Si=7— a=—t
2 2612 2S1
=75 wm/c; R
= . 2
S, =710 m; SI_LHZ zl_j’
4S1 Vl
v, =230 kM/u= a2 V2 R G2
2)0=vy—asty; $1= vyty ——22=-2_2 =2
~63,9 M/c. ) e a, 2ay 2a,
v v, _ 25,
az =——, lh=—=—]
2S2 a, V)
2 2
3) G vlzsz _(270 1<M/q)2 T10M o
ay S (230 km/a)” 1215M
4 _ Sy, _230km/M4-1215 M ~1.46
ty Sy, 270xkmAa-710m
Haiitu: h.oa OTBeT: ﬂz0,81, t—lzl,46.
Ly @ a 5}
Ne 71.
HaHno: Pewienue.
vi=15 km/u; N at 2 2 2
=90 km/a; | 0 = v — at; t=—L; S=why-—-=-L-—L="L;
> a 2a 2a
Si=15wm. )
4!
2a=—.
N
2) Ionb3ysick aHATOTHYHBIMA (POPMyJIAMU HaHIeM
2
2a =22
Haiitu S,. 2 2 2
HU2 g o2 :(90 KM/q)l,S M= 54 M.
Sl S2 VI 15 xm/9
Ne 72,
Jano: 1.2
a,=5w/c> |Pemenne. 1) v=ai <=>1 =Y =6c => s =% =90m
a
v =30 wm/c !
t, =10c 2) 0=v—a2t2<=>a2=%=3ﬂ4/02
t
Haiiru: s - ? 22
s=si+vi2 =22 _240; _ Orser: s = 240m.

21
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Ne 73.
Jlano: Pemenue.
Sl N
5
Ve mpu ¢t =const agl npu  t=const
[v"] =[ aﬂ"lJ —3~17.
Ve npu /=const agl npu /=const
Haiitu:

)
Ve npu  t=const
8
Ve npu  [=const

Vi Vi
Ortser: [’”] =3 ["] ~1,7.
Ve mpu  t=const Ve npu /=const

Ne 74,

JHaHo: Pemenmue.

t=10¢; 2

v, = 6t 1) a, = 6 m/c*; 2) x:axzt =32
x(0)=0; _ e

v(0) = 0. 3) x(t) = x(100) = 3-10" = 300 m.

Haiitu: x(¢); x(v).

OrtBert:
x =312, x(t) =300 M.

Ne 75.
U B
10
5
O I T T 1
0 2 4 €
tc
Hano: Pemennue.
x= O,4t2; 2
t=4c. 1) X=%,3Ha‘1m %=0,4; a=0,8 m/c’

2) W(t) = at = 0,8t
3) S =x(1) = 0,4 m/c*-(4 c)* = 64 M.

Haiitn:v(?), S.

22

at
OtBeT: x = 7 .

S=64m.
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Ne 76.
Hano: Pemenne. 310 paBHOYCKOPEHHOE ABHKCHHE
1=5¢; ¢ yexoperneMm — 0,2 x 2 =— 0,4 m/c’
=-0,2t. x(t) =—-0,2:5 = =5 m; S(t) = |x(v)| =5 m.
Haiitu: x(1); S(7). OtBet: x(t) =-5M,S5(t) =5™m
Ne 77(m).
Jano: at?
vl = 5m/c Pemenne. 1) s =s—v1t+7
=-0,2 m/c2 5
vi=15wm/c 2) Szzvzt-kﬂ S=vt+wnt=>t= S —20c.
s =130m 2 v+
Haiitu: t, sy, $5-? 51 =T0Mm,5y =5 —5; =60Mm.
Ortsert: t =20c, s; =70M, s,=60M.
Ne 78(77).
Hano: Pewenue.
/=100 m; at® [ at 100m 0,3w/c?-20c
t=20c: I=ypt+—vy=———= - =2 M/C
>, 2 2 20
a=0,3 m/c".

v =vo+at =2 wm/c+ 0,3 m/c*20 c =8 m/c.

Haiitu: vy, v,

| OT1BeT: Vo= 2 M/C, v = 8 M/C.

VB Vo

>

2

Ne 79,
Hano: —
=20 c: Pemenue. 1) v, = vytat; a=
[ =340 m; 5
ve = 19 m/c. 2) l:voH%:"on
t
Vo 2 = 2-340m —19m/c= 15 M/c;
Oc
v vy 2y 21 2( lj
===y -
3 tt ot 2t t
:i 19M/C—340M 20,2 Mm/c.
20c 20c

t2 va—vo _t(Vb“'VO) )

>

Haiitu: a, v,.
Ne 80.

Otser: a= 0,2 M/c%, vo= 15 m/c.

a

Vo2

X3

X2

v

23
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JaHno: a; o
%, = 0,47 Pemenne. x; = xy; + vyt + Elt
X, = 400-0,6¢, a )
X3 = -300. 1) Xg1 = 0; vo; = 0; 5= —0,4 , 3Hauur a; = — 0,8 m/c”.
HaI?IT“: Xoi» Voi» | [IpuskeHHEe BEJIOCHIIEANCTA PABHOYCKOPEHHOE, B OT-
a,i=1,2,3. pHULIaTEIbHOM HaIlpaBJIEHUU OCH X.
2) x02=400 M; vy, = -0,6 M/c; % _, 3naunr a,=0.
2
JIBkeHne TIeIexo1a paBHOMEPHOE, B OTPHIIATEIb-
HOM HarnpaBJIeHUH OCH X.
3) Xo3 = -300 M; vo3 = 0; %3 _ ¢, 3HaumT a3 = 0.
2
ben3oBo3 nokourcs.
Ne 81.
v,mlc 20
10
0 T T
100 1 2 3 4
-20
-30 -
-40
t,c
JaHno: a; »
%, = 10040, 47 Pemenne. x; =vy; +?lt [V =Vo Fat
Xo =2t 1) vor = 10 M/c; a, = 0,8 M/c%; vy, = 10+0,81.
X3 = 4120 JIBIKEHHE PaBHOYCKOPEHHOE.
X4 = 161 2) vor =2 M/C; 3y = 2 MIc% vp = 2 — 21
Haitru: vy(?), | Isuskenne paBHO3aMeIEHHOE.
i=1,2,3; 3) vos = - 4 M/c; a3 = 4 M/c%; v = - 4+4t.
Vg = 2-2t. JIBmkeHue paBHO3aMEIJICHHOE.
4)vos=-1M/c;a3=-12 M/ vy = - 1-124.
JIBmxeHue paBHOYCKOPEHHOE.
No 82.

IMonw3ysce pesynbraTaMu 3a1a4d 57 HOTYIHM:

I rpadmk: X (f)= %zz =0,625¢2

24
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I rpadpm: X (¢) =5t + %tz =5t+2,52

I rpaduk: X () =20t — %zz =20t —2¢*

Ne 83(n).

Jano: Pemenue.

S1, S5, Ss.

2oy | s =4 )

Haiitu: 1,, 2

b, v, 2y, . 2

2V, a1, & SZ:vtz—@(Z)

2

v=at (3)
t=H+t,(4)
0=v—a2t2 (5)

1) Boipasum u3 ypasaenuid (3) u (5) t; u £,. Ilomyunm

v v
ty =—,t, =— . [loacTaBysia 3TH pe3yibTaThl B ypaBHEHHS
) q
(1) u (2), momyamm:
V2 V2 Vz Vz
Si=o— Sy =o— Wl —=a5);, — =54,
Zal 2a2 2 2

3HauuT alSl = agSz.

v v NI
VYuursiBas a; =—, a, =— HMEEM — =—=
ut ) o n
Si_ S
Hcnone3ys ypaBHeHue (4), Hoaydnm: — = —=— .
4 t—g

Si
OTcrosia BEIpaXkaeMm f = ‘.
NE

Sy
MR

2) ty=t—t = t.

3) [loncrasnss ¢, B ypasHenue (1) Haiinem q; = 2—“51

it

4) YuursiBas (6), MOIydIuM a, = %al .
2

5) Toncramsiss a, W f, B YypaBHeHue (2) HaiineM

2
v—l[S+at2J.
t 2
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Ne 84.
v,mlc S
4 i
3 i
2 i
l .
0 T T
19 5 10 15
2 |
-3
t, c
Hano: Pemenne. 1) Ha nepBom yuacrke:
h=4c aff  In/c? - (4o)’
a =1 m/c?; Vix=al =1 11=%=+)=8M-
tf - 0_’1 MHH = 2) Ha BTOpOM y4acTKe: vy, = a;t; = 1 M/c2-dc=4 Mm/c;
=6¢; )
_ l:VQszzaltltzle/C -4c-6c=24m.
;=20 m.
3) Ha tperbem y4acTke:
2 2
sas = v3 ; ag =2 = WO g 42
21, 2-20m
Vix = Vox-a3l = 4-0,4l, 0= 4-0,3f3, ;= 10 c.
t,mpu t <4c
4) () = 14, nmpu 4c— <1 <10c .
4-0,4t,t>10c
5w = Lh+hL+14 _ 8M+ 24m + 20m ~16 w.
h+ty+ty  4dc+6c+10c
Haiitu: v, vi(?). t,mput<4c
OtBeT: v, = 1,6 M/c, v(¢) = 14, mpudc < £ <10¢
4—-0,4¢,npu t >10c
Ne 8S.
Hano: Pemenune. Bocnose3yemcss  MeETOAMYECKUM

Vep = 72 kM/1 = 20 M/c, | yKazaHHEM, NpPHBEIEHHBIM B CHOCKe. Torma
t=20muH = 1200 c, |momyuyum mo opmylie Ui IJIOIIAAEH Tpare-

t; =4 mun = 240 c.

UM U IPSAMOYTOJIbHUKA: S =V

[+ (t—t
(2 )] = Vol

V=g =20 e 1_% ~222 e,

T2 2-1200c¢

Haiitu v.
26

OrtBeT: v ~ 22,2 M/c.



http://alexbooks.ucoz.com/index/reshebniki/0-11

v, M/C A r—t
vy 4
Vep
tc
Ne 86.

Hano: Pemenne. 1) JIBmkeHne epBOro aBTOMOOHIIS paB-
X, =2t+0,2¢; HOYCKOPEHHOE, BTOPOI'0 aBTOMOOHJISI pABHOMEPHOE.
Xy = 80 — 4t, 2) X](tB) = Xz(tB); 2tBt0,2th =80 — 4tBy
t=5c. -3-5

0,2t5° + 61— 80=0;,= —— =—-40c¢;
0,2

_ 345
0,2

xg =Xp(t3) =80 M —4 m/c -10 c =40 m.

3)x(t) =2 Mm/c -5 ¢+ 0,2 m/c>(5¢)’ =15 m;

X(1) =80 M —4 M/c -5 ¢ =60 m;

R=[xi(t) —X2(7)| = |15 M — 60 M| = 45 m.

4) x(¢) =0,

T..80—-4¢ =0;¢ =20c;

X' =x(¢) =2 m/c -20 ¢ + 0,2 M/c*(20 ¢)* = 120 m.

t =10 C,lg=10, TK. 1} < 0.

Haiitu xp, 3, R, X;'. | OTBeT: X, =40 M, £ , = 10 c, R=45m, x;' = 120 m.
Ne 87.

Hano: 2
=02 wm/ch  |Pemenme. 1) X,(0)=x, + U =6,9+0,17;
Voo = 2 M/c; 5
2
32:074 m/c 5 Xz(l‘):XZ"l‘Vozl“*'% :2t+0,212;
X; = 6,9 M; 2
x, = 0. 2) Xy(ts) = Xa(ts);
6,9 +0,1t5> =2¢+ 0,27 0,17+ 2t— 6,9 =0;
H= —1-13 =-23¢c; 5= —1+13 =3c.
fB:fz,TK. 4 <0.
xg=Xi(t5) = 6,9 M+ 0,1 m/c>(3 c)* =78 m.
Haiitu X,(7), Otset: X(7) = 6,9 + 0,1£°; Xo(r) = 2¢ + 0,27;
Xz(t), XB, IB. XB— 7,8 M; Ig= 3c.
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Ne 88.
Jano: Pemenne.
X =15+ 1) [IBmwxeHne IepBOro MOTOIIUKIACTA PAaBHOYCKO-
X, = 8t. PEHHOE, BTOPOT'O PaBHOMEPHOE.
2) x(tp) = Xa(1B);
15+7 =8,
£F—8t+15=0;
th=3c¢c,L,=5c.
3HAYUT, MOTOIUKJIMCTHI BCTPETATCS JIBAXIbL: B
MOMEHT Ig; =t} U Igy = Iy
3) xg1 = Xo(fg)) =8 M/c-3 c =24 m.
XB2 = Xz(th) =8 m/c-5¢c=40Mm.
Haiitu xg; t5. OrtBerT: Xg| = 24 M; Xgy = 40 M.
Ne 89,
Jano: Pemenue.
vi =30 06/muH = 0,5 00/c; 1 S T
v, = 1500 06/mun = 25 06/c; Li=2--DT 0,507 2¢

1

v; = 8400 06/muH = 140 00/c; 1
v4=96000 06/Mur=1600 o6/e. |2) T2 = o= =0.04¢;

1

3)T;= ~0,007 c;
140¢™
HTy= ——— =62510"c.
1600c™
Haiitu T, tne i = 1, 2, 3, 4. Otser: T,=2 ¢; T,=0,04 c; T; = 0,007 c;
T,=6,2510"c.
Ne 90.
Jano: Pemenue.
COIJIaCHO TabJIMIIaM 1 1 3
= —=——x~1,461 .
T ~ 27 cyTok = 648 u. VT T 684u A6-107
Haiitu v. | Orger: v~ 1,46:107 u”!
Ne 91,
HaHno: Pewenue.

d=300Mm=0,3 Mm;

- d — ~
Vi = 35 M/C; 1) Vi 2TEV1 E TCdVl

v = 1400 06/mnH ~ ~ 3,14-0,3 M23,3 ¢! = 21,9 M/c < Vg
~23,3 00/c; 3HAYMT, TIOMYCTUMA.

v, = 2800 06/mun = 2) v, = dv, = 3,14-03 M46,7 ¢! ~

~46,7 06/c. ~ 44,0 M/C > Viyax , 3HAYUT, HEJONYCTUMA.
Haiitu vy, v,. OrtBeT:

v = 21,9 m/c; v, # 44,0 m/c.
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Ne 92.
JlaHo: I |
P T=—;t=—;
v = 1500 o6/MHE=25 06/c; | CTHE T T T T
1=90 km = 9-10* m; 4
> t 1 9-10"m-2500/c
v =180 xm/4 = 50 m/c. N= ;:*V = 2 T 4510 06.
V 50m/c
Haiitu N. |OtBer: N =4,5-10% 06.
Ne 93,
}la_HO: . Pemenne. v=2nvR; v = 1 ;
T=4c; T
R=2wMm. . .
p= 2 23NN 5 e,
T 4c
Haiitu v.|  Otser: v=3,14 m/c.
Ne 94,
Hano: b 2. Pewenue. v = nd,v, = nd,v,; vo_dy 1
dl Vl d2 2
Haiitu Y2 . ‘ Orser: Y2 = 1
Vi Vi
Ne 95,
JaHno: Pemienue. v =2nv iR = 2nv,oR,;
v=9,53 cM/c; v 9,53cMm/c
=Y L ZPMC 061 .
Ri=25cm; |V 2 T20314-2,50m 0,61 0b/c;
R2 =7 cMm.
Vo= Y x 233MC 692 o6
2nry,  2-3,14-7cm
lei:71 1%1,64C;T2:L: ! 1%4’55C,
v 0,6lc” vy 0,227
Haiitu v;, Ty, |OtBer: v; 0,61 06/c; T; ~ 1,64 c;
Vo, Tz. A% 0,22 06/C; T2 = 4,55 C.
Ne 96.
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JaHno: Pemenue.
T=27ua= (n
=86 400 c; I)R_RSIN(E—(X,) :RCOSOL;
o =60°; |
R =6400 xkm = 2)yv=—;
=6.4-10° m. T
Haiitu v. 3)v=2nvR =
_ 2mReosa. _ 2:3,14:6,4-10%M-cos60° 20
T 86400c
3HAYUT, CKOPOCTh camoJjieTa JOHKHA OBITh OO0JIb-
e 230 m/c, 4TO BIIOJIHE BO3MOXHO IPH COBpE-
MEHHOU TEXHHKE (CYLIECTBYIOT M CBEPX3BYKOBBIC
camoeTsl). CaMoJIeT JOJKEH JIETETh ¢ BOCTOKA Ha
3amaj.
Ne 97.
Hano: Pewenue.
R =6400 xm = 2R+ k) 2-3,14-6,4-10° +0,23-10%m - cos 60°
= 6,410 ; Vo ¢ 5331c ~
h=230km = ~7.810° m/c
=2,3-10° m; ’ '
T = 88,85 mun =
=5331c.
Haiitu v. Otset: v~ 7,8-10° m/c
Ne 98.
Jano: Pemenne.
R2:4R1; VIZZTERI/Tl;
T2:8T1- Vz:ZTERz/Tz:27T'4R1/(8T1):TCR1/T1;
v Ry L, 1
V| T, 2nR, 2
Haiitu 22 . Otser: 2 = 1
] ] 2
Ne 99,
Jano: Pemenne.
b=3; v1:2n1—1;v2:2nl—2 IZRi: n1—1:2n
P T T, 607; 207;
2 1.
60 M _h 200 s
vw I
Haittu 2L Otser: L =20
V2 V2
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Ne 100.
JaHo: Pemenwue. 1) vi = 2R v, = v, = 2R, V;;
v = 1200 o6/MuH; (R;v; = R,v,;
R, =8cwm; .
R, =32 cwm; szvlr_’
Ry=11cMm; 2
Ri =55 cM. 2) V3= 27[V2R3 =V4= ZTEV4R4;
VR3 = V4Ry;
3 =v,Ry;
n
vy= By = MM 4 0 =
ryly 32cm-55¢m
=60 06/MuH.
Haiitu v,. OrtBeT: v4 = 60 00/MHH.
Ne 101.
HaHno: Pewienue.
d; =600 mm; _ o L dy
d2:300 MM; 1)V3—7’Cd3V—V2—TEd2V2, Vy = dfzv
d; =120 mm; dd
_ _ 993
v=1200 06/Mun = |2) V=Td|V, =T ——=V =
=20 ob/c. 2
~3,14. 500 120MM 5 e +1,5-10° M/ =
300mMm
=15 m/c.
Haiitu v. Otset: v= 15 m/c.
Ne 102.
HaHno: Pewienue.
dy=T70cMm=0,7M; | 1) z;;N = zopv
n=43;
Fin T2 Vo = Tdyv = Td N % 3,14:0,7 M1 06/c- 25 ~
Zon = 18; Zon 18
N =1 06/c; ~5.9 m/c
D,=50cM=0,5M; |2 ’
= a8 2) AHaAJTIOTUIHO
1k — s
2= 15. Ve = Td N % 3,140,5 M1 06/c- 25 ~ 5,0 wc.
ZZK 15
Haiitu v, v O1BeT: v; ~ 5,9 M/c; v = 5,0 M/c.
Ne 103.
HaHno: Peuienue.
R=2800Mm; V2 (20m/c)?
= == =0,5 m/c%.
v =20 m/c. L™ 800M
Haiitn a,,. OtBer: a, = 0,5 m/c”.
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Ne 104.
Jano: Pemenne.
V=2 Kkm/c; R R 6,96-10°km
_ 5 Dv=2n—;T=2n—~23,14 22"
R=69610° k. |DVv=2m—iT=2n—~23, Y
~2,2:10° ¢ ~ 25 cyToK.
2 2
a=1 :% ~5,7-10° km/c® =
R 6,96-10°km
=5,7 Mmm/c%.
Haiitu T, a. Otset: T =25 cytok; a = 5,7 MMm/c?
Ne 105.
Hano: Pewenue.
d = 600 s = Dv=n?~314 2% 41 we
=0,6 Mm; T 0,046¢
T=0,046c. 2)a= v 2nld® 2nld 2:314%-0,6m
R d 1% T? (0,046¢)?
~5,7-10° m/c* = 5,7 km/c?.
Haiitu v, a. Ortser: v~ 41 M/c; a= 15,7 KM/
Ne 106.
Jlano: Pemenue.
R =40 wm; 2
2 =98 m/c*, g= "5 v=Re =40m-9.8w/c? = 20w,
Haiitu v. OrtBet: v~ 20 m/c.
Ne 107.
Hano: Pewenue.
d=17,5m; 22
v=938 o6/Muu~ (47 "5V ndv;
~ 1,56 o0/c. 2.2 2
= 2NV 2~ 2.3,1427,5:(1,56) &
~367 M/,
Haiitu a. OtBet: a ~367 m/c>.
Ne 108.
Jano: Pemenue.
v =72 xm/u =20 M/c; V2 iRy R
—Q ol a=—;v=2nRV;R= —
v=8c . R 2nv
a=2nvv~23,14-8¢"20 m/c ~ 10° m/c?,
Haiitu a. Otset: a ~ 10° m/c%.
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Ne 109.
Jano: Pemenue.
R =2R,. 3 a,:vz;a=[“2] :[lezz;
Ri 4 v=const R2
R &7
2 V[.:Z;z'—l; =(2r) —— ="~ N
) T 4 ( ) Rsz P
R 1
()
4 T'=const 1
Haiiru: 1
OtBeT: 0.=2,B = —.
a, B. B 2
Ne 110.
Hano: Pewenue.
1 1 R
V2520 vy, =2nR, v, =21-8R, —V, :Zn—lvl;vlzl;
5 v 5
2) a1=ﬁ=4n2n12R1'
R
2 2 R
a, :V—2=4n2n§R2 :4n2n—1~8R1 :4n2n12—1;
R, 402 200
a_1
a 200
Haitru: Otser: 22 =l, o 1
sz, o VI 5 al 200
o oa
Ne 111.
Jlano: Permenue.
5.4 Gyl VSt 2s?
' nd  mdt’ d 24’
Haiitu: v, a. S 252
OTBeT: N=——, a=——.
ndt 2d

OcHOBBI JHHAMHUKH

JlnHaMuKa WCCIleAyeT MPUYMHBI OBIKEHHs Tell. V3BECTHO, 4TO JIo-
0oe Telxo W3MEHSET CBOIO CKOPOCTh B Pe3yJbTaTe B3aMMOJICHCTBHUSA C
npyrumu Tedamu. Cuiia ecTh XapakTepuCcTUKa B3auMoieiicTBusa. OObIYHO
cuna o6o3Havaercs OykBoi F . Eciv Ha Teno IefCTBYET HECKOIBKO CHJI,
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TO OHM CKJIaJBIBAIOTCA KaK BekTopbl. Cymma Beex cun F, B, F..., neii-

CTBYIOLIHNX HA TEJI0, HA3BIBACTCS PAaBHOJCHCTBYIOIIEH R .
R=F+F+F+..

[Tpucymee BceM TenaMm CBOWCTBO COXPAHATh CBOIO CKOPOCTB C Tede-
HHEM BPEMEHHN Ha3bIBaeTCsS MHEPTHOCTHIO. Macca ecTh XapaKTepHCTHKA
uHepTHOCTH. OOBIYHO Macca oOo3HadaeTcst OykBoi m. Macca — cyTh
CKaJsp, Cujia — CyTh BEKTOP.

B ocHoBe muHamuku nexaT Tpu 3akoHa Heiotona. OHM HHOTKYyZIa He
BBIBOJISITCS U B 3TOM CMBICJIE aHAJIOTMYHBI aKCOMaM B T€OMETPHH.

Ilepsbiit 3akoH HbroTOHA yTBEpaKIaeT, YTO CYLIECTBYIOT TaKHe CHC-
TEMBI OTCUeTa, B KOTOPBIX, €CIIM Ha TEJIO HE NEHCTBYIOT HUKaKUE BHEII-
HUE CHUJIBI, OHO JBIDKETCS pAaBHOMEPHO M MpPAMOJIMHENHO. Takue cucre-
MBI OTCUETa HAa3bIBAIOT HHEPIMATEHBIMH.

Bropoii 3akon HeloToHa yTBEp:KIaeT, 4To, €Clid Ha TEJIO Maccoll m

o = _ _ F
JEeHUCTBYET cuia F , TO YCKOpPEHHE Tela a OyAeT paBHO a = — .
m

Tpetnii 3axoH HeloTOHa yTBEp)KaaeT, 4To, €CIM Ha Tello A co CTOpo-
HbI Tena B neiictByer cuna FB A > TO Ha Teno B co ctopoHsl Tena A nei-
CTBYET CUIIa Fpp , IpUYEM Fgp =— Fap .

Terneps paccMOTPUM HEKOTOPbIE KOHKPETHBIE BUBI CHII.

1. Cuna ynpyroctu. OTa cujia BO3HMKAaeT IpU Je(opMaIiy Telna.
CBOMHCTBO CHIIBI YHOPYTOCTH F TAaKOBO, YTO IPH HEGOIBIIMX AehopMa-
musx AX, F OpONOpIMOHATEHO AX M HANpaBleHa NpoTuB aedopma-
mnu. Koaddumment npomoprimoHanbHOCTH & HOCHT Ha3BaHWE KOXPQH-
LIMEHTa )KeCTKOCTU. Takum oOpasom, F =—kAX

2. I'paBurtanonHas cuia. V3BecTHO, 4TO BCe Tena NMPHUTSATUBAIOTCS
JIpYT K JIpYyTy € cUioil F' mponoplHOHaNbHON Macce KaKAOoro Teja m; u
m, ¥ 00paTHO MPOIOPIMOHATGHON KBaapaTy pacCTOSHHUS R MEXIy Te-
namu. Koa¢unmeHT nponopuruoHaIbHOCTH HA3BIBACTCS TPABUTAIMOH-
HOW TIOCTOSIHHOH U 0003Havyaercs G.
mymy

R*

U3 onbita usBectHo, uto G = 6,672-10 ' H-M*/kr’. W3-3a Manoctu
G TpaBUTaIMOHHBIC CHJIBI HE 3aMETHBI B MOBCEIHEBHOH JKM3HH, HO
MMEHHO OHH YIPAaBJIAIOT JBMKCHHEM TaKHX OOBEKTOB, KaK IUIAHETHI.
HeobOxomumo oTMETHTH, YTO Macca, BXOAsmas B 3akoH HpioTOHA n
Macca, BXOJsIlasi B 3aKOH BCEMUPHOTO TSATOTCHHUS — 3TO Pa3lIUYHbIC
[0 CBOEH IPUPOJE BEJIMYMHBI: IEpBas XapaKTepU3yeT WHEPTHOCTb,
BTOpass — TPaBUTALIMOHHOE INPUTSHKEHHE. Y CKOpPEHHE CBOOOJHOTO

F=G
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najieHns ¢ Ha BeIcoTe H Haj MOBEPXHOCTHIO 3€MIIM OIpenessieTcs
M
—,
(Ry+H)
rie Ry — paauyc 3emim, M — macca 3emii. Y CKOpeHHue CBOOOIHOTO
MaJIeHUs] g He 3aBUCHT OT MacChl MPUTATHBAEMOIO Tela, MO3TOMY
BCE Teja MajaloT C OJUHAKOBBIM yCKopeHHeM. Ha moBepxHocTH
3emin, rae H paBHo HyII0, 29,8 m/c?.
Ha HeOonbmMx BBICOTaX MBI MOXKEM NpeHeOpeub HM3MEHEHHEM g.
[Tycte Teno OpoImieHO MO YIJIOM O K TOPH3OHTY CO CKOPOCTBIO Vi. B
9TOM Clly4ae 3aKOH JIBI)KEHHsI OYAET OINMCHIBATHCS CIEIYIOIEH CHCTe-

. t
. . yzyo-i—votsm(x—é
MOH ypaBHEHUH 2,

X = Xo+ Vot cosa

¢dopmyinoit g=G

TZe X, y — KOOPAWHATHI TEJIa 10 COOTBETCTBYIOIIMM OCSIM, t — BpEM.
Ocp Y HanpasieHa BBepx. M3 aTux (HopMys MOXKHO TOJyIHTh 3Ha-
YeHHUe U1 JaTbHOCTH W BPEMEHH II0JIETa, BBICOTHI MIOABEMA H T.1.
O1H (OpMyIIBI BEIBOAATCS B IIPOLIECCE PELICHUH 3a1a4.

Ecnu Teno aBmxeTcs B BEPTUKAIBHOM HAINPaBICHUH, TO CIEAYET I0-
maratb o = 90°.
3. Bec Tena. Becom Tena P Ha3bIBAIOT CHITY, KOTOPAs JABUT HA OTO-

Py WIH pacTAruBaeT HojBec. JTa Cujla BOOOIe IPHUIOKEeHa He K Telly, a

K OIOpe WU MOABECY; Ha TENO XKe JEHCTBYeT HOpMallbHasl peaKIysl OIo-

pBI WM cuia HaTspkeHus HUTH. o TperseMy 3akoHy HbroToHa mMomynu

Beca Tela M HOPMaJbHOM peaKkIHWu ONOpBl WM CWIIBI HATSDKCHUS HUTH

paBHbI. Bec Tenma MoxeT OBITH paBeH CHIIE TSDKECTH, a MOXKET OBITh U HE

paBeH. Hampumep, eciit T€0 JEXHUT HA TOPU3OHTAIBHOM IIIOCKOCTH, TO

BEC TeJla PABEH CUJIE TSKECTH, a €CIIM Ha HAKJIIOHHOM, TO HET.

4. Cuna tpenus. Cunoii TpeHUst Frp Ha3bIBAIOT CHIY, KOTOpas Ipe-

MATCTBYET MBWKCHUIO, T.C. HAMIPABICHA MPOTHB CKOPOCTH. PaccMoTpum
cyxoe Tpenme. IlycTh K HOKOSIIEMycs TENy NPWIOXKeHa cuna F . Ecian
F<F; max, TO TEJIO HE NPUIET B ABHIKEHHUE. Frp max — 3TO MaKCUMAaJIbHAs
CHJIA TPEHHUS TOKOSA, Frp max = U, rae p—Kod(QPUUMERT TpeHus, N—cuia
HOPMaJIbHOM PEaKkUMu OHOphl. OTO SABJIECHHUE TPEHHS NMOKos. Ecmm F>F
max, TO TEJIO TIPUAET B IBIKeHHUE. [Ipu 3ToM Ha Tenmo OyaeT AeicTBOBAThH
CHJIa TPEHHSI CKOJIBLKEHUS, KOTOpask paBHA
FTp :FTpmax = HN
Ne 112. a) cuiia TsDKeCTH ¥ criia ApxumMena;
0) cuiia TSDKECTH, CHjla ApXUMEIa U CHJIa PEaKIUK OTIOPHIL.
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Ne 113. Cua TSDKECTH U cHjla TPEHUSI.

Ne 114. KomneHcHpyIOTCsl Cijla TSDKECTH, crila ApXWMena W CHja
HATSDKEHUS HUTH. ECTIH ManbyuK OTIYCKaeT HUTh, TO CHJIA € HATSDKEHUS
CTaHOBSITCS PaBHBIE HYJIIO, U OCTAJIbHBIE CHJIbI HE CKOMIIEHCHPOBAHBL.

Ne 115. Her, u3-3a Toro, 4To BCerja HalIM4eCTBYET CHJIa TPEHHUS.

Ne 116. Bo BpeMs Toiuka Ha BaroH JEHCTBYET CHia B3aMMOAEHCTBUA
C TEIUIOBO30OM CHJIA TPEHHMs, TIOCIIe TOJYKa TOJIBKO cHila TpeHus. B Mo-
MEHT TOJTYKa BaroH IPHOOpeTaeT HEKOTOPYI0 CKOPOCTh, a Tocie Oyner
3aMeUIATHCS MO IEHCTBUEM CHIIBI TPCHHUSL.

Ne 117. a) Het; 0) n1a; B) HEeT; I') 1a; 1) 1a; €) HET.

Ne 118. a) na; 6) Her; B) HeT; I') 1a; 1) 1a; €) HET.

Ne 119.

a) paBHOMEPHO; 0) 3aMeUIEHHO; B) YCKOPEHHO; T') IOBOPaYMBaeT.

Ne 120.

Jlano: Pemenne.
Ry=2R,. Illapuky HE CKONB3AT, €CIU m,a v =Myd s
2
a, = L 4n’v2R,.
1
AHANOrHYHO @y, =4n’n’Ry.
m__R_1
mooa, R 2
Haiitu: 1
OrBer: —2 =—.
i m 2
m
Ne 121.
Hano: mr 100
Pemenue. mya =mgna; mg=—= =20T.
mp =100 T,n=35. T BB Ty 5
Haiit: my. Otet: my =20T.
Ne 122.
JlaHo: Pemenue.
n=2n
myocry; myocrs =8,
a, 1
Torna umeem: r’a; =8ray; —2 =%
4

PesynpTaT OT HayajdbHBIX CKOPOCTEH HE 3aBHCHT,
T.K. TIpU NIepexoJiax U3 OJHOW MHEPUHUATBLHON CHUCTEMBI
B JIPYTYIO YCKOPEHUE HE MEHSETCSI.
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) Haiirn: Orser: &2 -1
22 a 8
aq
Ne 123.
JlaHo: Pemenue.
P :11,3~103£3; ﬁnr3plal :inr3p2a2; P14 = Pady;
M 3 3
3
by 27,810 % a_pi 113100/’ o
M a P2 7,8'103KF/M3
Haiftn: 22, OrtBer: @z1,45.
Qq q
Ne 124.
JaHno: Pemenue.
v, =3 M/c; Vs =V, Voy — V.
11 1) a = 22At”; ay=Y22""21,
v, =1 M/c; At
V21 =—1 M/C 2) mlal + n'lzaz = 0,'
vy =1 M/c. my _|ay|_ vlz—v“‘: 1 m/c—3 M/c ‘:
m o |a, v22—v21‘ 1 m/c—(-1 M/C)‘

3) OOGe TenexKKH CMEHWIN HalpaBieHHE JBIKEHUS
Ha TIPOTHBOIOJIOKHOE. J[0 U MOCIIe CTONKHOBEHUSI OHU

JBIDKYTCSI PAaBHOMEPHO U TPSIMOJIMHEIHO, eClu Mpu-
HeOpedb CHIIaMU TPEHHUSL.

Haiiru: Otser: 72 ~1.
m &
m
Ne 125.
Jano: Pemenue.
m = 400 rym, = 600 myvy =myVy;
v, =3 m/c;
: vzzvlﬁ:3 M/C-400r=2 Mm/c.
m, 600 r
Haiitu: v,. Ortser: v, =2 M/c.
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Ne 126.
Jano: Pemenue.
m; =60 1,
v =0,3 m/c; |y (vig = vy )| =|mava)
"2 =0,2 mle; Vip =V 0,2 M/c—0,3 m/c
v, =0,4 m/c; M2=ml‘712v 1l =60 1| 0/4 M/C / ‘215
2 ,
Haiitu: m,. Otsetr: m, =15T.
Ne 127.

a) Cuna nepenaBaemasi (hyTOOIUCTOM; CHIIA TSXKECTH; CUJIA TPEHHMSI.
MaxkcumanbHas cuia nepefaBaemast GyTOOIUCTOM.

6) Cuita TspkecTH; cuina TpeHus. MakcuManbHas cuia TsbkecTd. Crbl
TPEHHS U TSHKECTU COHAIPABIICHBI.

B) CHiia TSDKECTH; CHila TPEHHMS., HO CHIIBI TPEHHUS U TSHKECTH Harpas-
JICHBI TIPOTHBOTIOJIOKHO.

r) Cuila peakuuy OIOPHI; CHJIa TPEHHMS; CHIa TsDKecTH. Makcumab-
Hasl CHJIa PEaKIH OTIOPHI.

Ne 128.

a) Curna TsDKeCTH U cujia peakiuu onopsl. OHM paBHBI [0 MOIYITIO HO
MIPOTHUBOIIOJIOXKHBI TI0 HAIIPABIICHHUIO.

0) Cmina pyku, cmia TSDKECTH W CHiia peakiuu omopsl. [locnemaue
JIBE CHJIbI CKOMITEHCHPOBAHBI.

B) Cuna Tpenwus, cuia TspkecTd. OHU HampaBJIeHbI TIPOTHUBOIIOIOKHO,
CHJIA TSDKECTH OOJIbIIE CHIIE TPEHHSI.

Ne 129.

a) Cuiia TSKECTH U CHJIa peakiuy onopbl. OHU CKOMIIEHCUPOBAHEHI.

6) Cuila MHEpLUH, CHJIA TSDKECTH M CHJIa peakiuu onopbl. OHU CKOM-
TICHCUPOBAHBI.

B) CHiia TsDKeCTH U crila peakuuy ormopbl. OHM CKOMIICHCHPOBAHHBI.

r) Cuna TSDKeCTH, Crjla peakiu, crina nHepuud. OHH CKOMIICHCHPO-
BaHBbI.

Ne 130.

a) Cuna TsOHKECTH U CHITa Peakiiuy ormopbl. OHU CKOMIICHCHPOBAHBI.

6) Cua uHepIMH, CHiia TSHKECTH U CHJjia peakiuu onopbl. OHM CKOM-
TIEHCUPOBAHBI.

B) Cunna TsHKeCTH, CHJla Peakliy OTOPHI, CHJIa TPEHUS MOKOS U Chila
Tsirn ABuratens. [lepBble 1Be CKOMIIEHCHPOBAHBI, @ CUJIA TATH JBUTaTEIs
HECKOJIBKO OOJIBIIIE CHIIBI TPEHHS TIOKOS.

r) Cnna TsDKeCTH, chiia peakiUy OIOphl, CHIa TPEHHS, CHila TATH
nBurarens. Cuia peakiuy ONOpbl MEHbIIE CHIIBI TSHKECTH.
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1) Cuna TsDKeCTH, CHJla PeakIMy OIOPHI, CHIIa TPEHHS TTIOKOS M CHIIa
Tsiru Buratesst. OHM He CKOMIIEHCHPOBAHBI.

e) Cuna TSOKeCTH, CHJIa PeaKIMy OIOPHI, CHila TPEHHUs (0 JOPOry, TO
2 MOUTHBIX KOJIOJIOK O KoJieco). [IepBbie IBe CKOMIIEHCHUPOBAHBI.

Ne 131.

a) paBHOMEPHO MPSIMOJINHENHO;

0) TOPH3OHTAIBHO C YCKOPEHHUEM;

B) YCKOPEHHO OITyCKaeTCs, TOPU30HTAIFHO PaBHOMEPHO;

T') YCKOPEHHO TIOJAHUMAETCS, TOPU30HTAIEHO PaBHOMEPHO.

Ne 132.

ITy3plpex HaYMHAET OBUTaThCS PAaBHOMEPHO M NPSIMOJHMHEHHO, ecin
BEKTOPHAsl CyMMa CHJIBI ApXHMena, TSHKECTH M CONPOTHBICHHUS CTAHET
paBHa HYIIIO.

Ne 133.
F R
a
£
Jlano: Pemenne.
F =10H ])E:E+FZ;
F, =14}
2 R:\/1712+F22—2FIF2005(75—(1):
Haiitu: | \[F2 + F,2 + 2 FycosaL.
Ronin R 2) T k. —1<cosa<1,TO
Ryun=\FZ+F2 =2 F, =\~ R)’ =
=F-F,=14H-10H=4H;
Ry =2+ B2 +2RF, = (B +F) =
=F+F,=14H+10H=24H;
Ortcrona nMeeM, 49TO F,-F<R<F+F,;
4H <R<?24H
Takxum obpa3om a) HeT; 0) 11a; B) Aa; T) Aa; a) HET.
Ne 134.

A
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V3 puCyHKa BUJIHO, UTO R = F + Fy + F

PaccMoTpuM mpoeknuu Ha OcH KOOpAMHAT.

(1) x:2Fcosa=F ; (2) y:Fsina= Fsina

PaBencTBo (2) nmeet MecTo npu J000# cuiie F u yriae « . PaBeHCTBO
(1) — TONBKO, KOT/Ia BBIMOJIHEHO COOTHOIIEHHE 2 cos o = 1; T.e. mpu
N=60°

Takum 0Opa3oM, OTBET 3aa9u — Ja.

Ne 135. F

( F
2
JaHo: Pemenme. 1) 7 R4+ R
F =200 H; 2) B  mnpoekuusax Ha  OCH  KOOpJMHAT:
n=60°. x: R =Fcoso+ F+ Feoso=

:F(1+2COS(1):200H~[1+2‘%]:400 H;

y: Ry, = Fsino.— Fsina. = 0.

3) R=\R>+R,* =R, =400H.

Haiitu: Otset: R =400 H.
R.

Ne 136.

HaHo: Pemenne. R, =F; R, =mg—F,;
F, =300H; ;

’ R=\(R2+R>2=\F2+(mg-F,) =
F, =500H; ! ( )
2

m = 90K :\/3002 H2 4 (90 kr-10 /c? =500 H) =500 H.
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Haiiu: Ortget: R = 500 H.
R.
Ne 137.
Hano: F; = 550 Pemenue.
kH; R, =F,—F=555xH-550xH =5 xH;
F, =555 kH; Ry=F3—F2=162 kH —-150 kH =12 xH;
F3; =162 xH; 2 2 2 112 2 112
> R=,R“+R, =+5 xH"+12° xH" =13 xH.
F,= 150 cH. VR 4R =5 “ “
Haiitu: R. | Otser: R = 13 xH.
Ne 138.
X
mg
Hawuo: Pemenue. f+F:m§:0. MPOEKIHUSIX Ha OCH KOOpP-
m =1,6kT; JMHAT
F=124; x:F-Tsino=0  (Tsino=F
y :Teoso.—mg =0." | Tcoso = mg
T=JF?+mg?= \/122 H2+1,62 xr2-102 (M/Cz)z =20 H.
Haii- Otser: T =20 H.
™: T
Ne 139.
Hauo: Pemenue. F =may; = ﬁ; Fy=may; a, = i;
Fl = 15 a m
kH; _F, 60 xH 2 _ 2
£ o= 60 az—F1 4 =T g 0,5 m/c” =2 m/c”.
kH;
ay = 0,5
m/c?.
Haiiru: OtBeT: a, =2 m/c?.
ay .
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Ne 140.
Haro: Pewenue. F =may; m=1L:
F =60 xH; aq
- 2. 2
@ =08 w/c*; F2=ma2:Fla—2=60KH-2M7/c2=150KH.
a2:2 M/cz. a; 0,8 M/c
Haiitu: Orser: F, =150 xH.
F2 .
Ne 141.
Jlano: Pemenue.
ml = 4KF; mal = mzaz;
m, = 10xkr; 40
5 azzﬂalz L) M/C2:0,8 M/Cz.
a; =2Mm/c; my 10 xr
Haiiru: Otser: a, = 0,8m/c?.
a .
Ne 142.
Hano: Pewmenue.
my=4r1; F =mgay =(mg + Am)a;
ay,=0,3 M/Cz,' _ 2
> Am="0(@0=4) ”):mo(ﬂ_l):m- 03 w/e’ 1) 3
a=0,2 M/C N a a 0’2 M/C2
T.
Hatita: Am. OtBet: Am =2T.
Ne 143.
Bynem cumrath mo dopmyse F =ma, BRIpaxas TO, 9TO HEOOXOIUMO
Y3HaTh.
Ne 144.
Hano: Pewmenmue.
_ 6104 104
m=60T1=6-10"kr; a:£_910 H=1,5M/02.

F=90kH=9-10* H.

m 6-10%r

Haiitu: a. OtBeT: a =1,5 m/c>.
Ne 145.

I[aHO: Pemenue. Fi =may; F2 =myay, & = M,
m=2T; Booma
m, =81, o _Bom_,27r_1
F2 — 2Fi a, Fl m, 8T 2

Haiirn: a 1

OtBeT: —2=—
4 Q
aq
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Ne 146.
Hano: m = 0,5 Pemierme. 1) a=-;
KT;
t=0,02c; v 10 m/c
’ ’ 2) F=ma=m—=0,5kr- =250 H.
v=10 m/c. d 0,02 ¢
Hatitu: F. | OtBet: F =250 H.
Ne 147.
Hano: at® v v?
m=425xr; | 2 _ 2al:
F=19,6 xH=
’ F 2 F
2) F=ma; a=—; v*=2=1
=1,69-10* H. ) Foma, a=t0 vi=200
. . 4 .
v /ﬂz 2-1,96 -10* xH 5Mz68M/c.
m 42,5 kr
Haittu: v. OtBeT: v=~68 M/C.
Ne 148.
[Hano: Pemenue. 1) F=ma;; F=myay;
2,
a; =0,4m/c”; m1=a£§ mzzai;
a, = 0,1m/c?; 1 2
2) F:(m] +m2)a:a[F+Fj; l:L+L;
al az a a, ay
2. 2
g % _ 0,4 M/c2 0,1m/c = 0,08 /el
at+a, 0,4wm/c”+0,1m/c
Haiirn: OtBeT: a=0,08 m/c?.
a.
Ne 149.
Hano: Pemenue. 1) may = F; (m+Am)a, = F;
[ = 40cm=0,4Mm;
1 2)11:a1t2; lzzﬂtz; L]:ﬂ;
Iy =20cm=0,2m; 2 2 L a
Am = 200r=0,2kr; 3 m__a ﬂ=1+A7m=171. Am
m+Am a, = a, m L om L
_ Am _ 0,2 kr ~0.2 k1.
I 0.4 M
a1 -1
I, 02m
Haiitu: m. Orget: m = 0,2 k.

Ne 150.

Hano: Pemenue. 1) Ha KaXI0OM y4acTKe
m = 2KT;
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Haiitin: | 0+5c¢, 5¢+10 ¢,10c+20c

Fx. o Avx
HaliileM ycKopeHue 1o GopMmyie a, = N
0+5c:a, :M:ZM/CZ;

5¢-0
5210 c.ap = OM/C=10M/C o
10c-5¢c
10 20 ¢:ay = 2=1OM/C __y 02
20c-10c

2) Tk. F,=ma,, TO Ha K&XJOM U3 y4aCTKOB Mkl Oy-
JIeM UM€Th: 0+5c: F, =2-2=4H;

5+10c: F,=2-0=0; 10+20c: F, =2-(~1)= —2H.

Ne 151. /la BO3MOXKHO, €CH 3aKPEMUTh OJJHO U3 MOJyIIapuil K yemy-
6o (cTene, HapuMmep). Torma moHagoOuTCst § momaneii.

Ne 152. OHU OAMHAKOBHI IO MOJYJIIO, TPOTHBOIIOJIOXKHEI 10 HAIIPaB-
JICHUIO, COTJIACHO TpeTheMy 3akoHy HbroToHa.

Ne 153. B mepBom ciiygae HU9YEro, BO BTOPOM OH HAYHET JABUTAThCA B
TIPOTHBOIIONIOKHOM HAaIPABJICHHH.

Ne 154, Korma 4JenoBek B JOJKE JABUT Ha e¢ OOPT, OHA HE MPHUICT B
JBIDKEHHUE, T.K. ¥ HA YeJIOBeKa JeHCTBYeT Takas ke cuia. Korna oH Toi-
KaeT JIOAKY CTosI Ha Oepery, OH JIeiCTBYeT elie M Ha 3eMIIIO.

Ne 155. Cuna neiicTBus Ha BOJIOCHI paBHA CUJIE AEHCTBYIOLIEH Ha py-
Ky.

Ne 156. B o06oux cirydasx HeT.

Ne 157.
Hano: Pewenue.

g =10m/c; ITo TpeThemy 3akoHy HutoToHa |AF| =|AF,|;
V=021 = AF, =pgV =10 m/c?-10° kr/v®-2-107* M* =2 H;
=2-107" m%;
p=10"kr/m’. F=4H+(-2H)=2H; F, =8H+2H=10H.
Haiitu: F,F,. Otser: F; =2H, F, =10H.
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Ne 158.
JaHno: Pewienue.
0, =103/, 1) ITo Tpetsemy 3akoHy HploTOHA —AF =AF,
B £
m = 54r=>54x 2) AF, = p,gV =p3g%— ‘/’;’ gm.
xlO'ZKr;

p =2,7x10°kr/m

3) Amg = AF, + AF, = 2P¢ gm;
P

3 2
Am=2 Loy oo AOMCT 0 = 44107 «
p 2,7-103m/c?

Hatitu: Am. OtBer: Am=4-1072 kr.

Ne 159.

HAao: 5 Pemenue. F =kAL; k= h ;
Al = 2cM=2x10"M; Al
Fi = 208; Fy = kAl = 22,

Aly = 6eM=6x10"0; A4
= % =10° H;
2:-10° M M
—2
F, =20 H~61072M:60 H.
2:10% m
Haifru: k. By Orger: k=10° 21, F, =60H,
M
Ne 160.

Hano: Pewenue.

A =1mm=107 u; F =kAl=10° kH/M-107 M =100 H.

k =100 kH/m =107 H/m.

Haiitu: F. Otset: F =100 H.

Ne 161.
Jlano: g =10m/c%; Pewenue. kAl = mg;
_ 201/ . . 2
k =0,5kH/M=5x10"H/m; Al =g _0.2kr ;0 MCT 41073 v,
m = 200r=0,2xr. k 5-10° H/m
Haiitu: Al OtBeT: Al =4Mm.
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Ne 162.
flano: Pemenue. 1) & = A__ 4.35-10°H ~
Lo =360MmM=0,36M; : 1 lo—1  036M—0,23u
[ =230cMm =0,23m; JH
A =4,351<H=4,35-103H; ~3,3-10 ;:33KH/M;
by = 442mm=0,442cwm; F, 4,4.10°H

2) ky=

I, =273cm =0,273m;
Fy =4,4xH = 4,4-10°H;

Lo—l, 0,442m—-0,273m

~2,6- 10* 2 o6xmm.

M

Haiitu: k&, k,. Ortset: &y =33kH /™, ky =~ 26xH/m.
Ne 163.

Hano: Al =5cm; Pewenue. k,Al, = kAl;

Aly =lewm; ky =k Al =100xH/m Sem =500H/m.

ky =100xH/m; Al lem

Haiitu: k,. | Ortset: &y =500H/m.
Ne 164.

ITo rpaduky BHIHO, YTO YIIIMHEHHUE X, BIBOE OOJBIIE YIIHHECHUS X
Ipyu OAHOM cuiie F.

Tr k=t k=L 0 f_n_1
X2 X2 kl X2 2
Ne 165.
F 4H
ITo rpaduky BumHO, uT0 Al =14M-IM=0,4M. k=—= =10H/m.
Al 0,4m

Ne 166.
Ecnu npoBosioka npy NPUIIOKEHNN CHIIBI F yIUTMHIIIACh Ha A/, TO KaXK-

Al o
Jas1 3 €€ MOJIOBUHOK Y ITTMHUIIACh Ha 7 us3 COO6pa)KeHI/II/I CUMMCTpPUH.

TN AL
2

TK.k:E, o K= 2 o
Al
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Ne 167.
Jano: Pemenue.
kl’ k2. F:klAll:szlzzk(All+A12),
F F
kl =—; k2 =—
__F 1A 1AL,
AL +AL Ky F7 ok, F°
l_All+A12_A711+A712_1 L _ klkZ
k F F F k& k' k+ky
Haitru: Omser: k =—k2_
k. ky + ky
Ne 168.
JlaHo: Pemenue. kAl = ma;
k =100xH/m, ma 2-10° 0.5 R
— 0.5m/c2: Al==—=="—""==10"n=lcm,
a=u ; k 10
m=21=2-10° x
Haiitu: Al OtBet: Al =1lcm.
Ne 168.
JlaHo: Pemenue.
my =81 =8-10kr; Fogmm _
2
m2=20T=2~1041<1 R 5 5 .
RIIOOM; 6,67'10_11H'M 8-10° kr-2-10 Kl"~
Kr? 100% M2
~1,07-10° H
Hatiru: F. Otger: F ~1,07-107° H.
Ne 170.
Jano: Pemenue.
F=100m =102 T k. HAM HEOOXOIUMO OIICHHUTH MOPSAIOK CHJIIBI
m =10000T = | B3auMoieiicTBus Gynem cumtath G =10"""H-m*/kr?.
=107k m? H-m? (107)2 Kkr 2
’ FrxG—=107" =1H.
r? w102 ) w2
Haiitu: F. Ortset: F ~1H.
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Ne 171.
Jano:
My =6-10%kr;

M, =7,4-10xr;

Pemenne. F =G

2

MSMﬂ

R2

—6.67.10 1M 61

024 KF-7,4-1022 KT

it ~2-10% H.
R=338-10°; KT (3,8-108) e
Haiitu: F. Otser: F ~2-10%° H.
Ne 172.
: M
J;[{aleZR' Pemenue. F=Gm—2; A :G%:Gm—ﬂg;
| =2R; R, 4R
Ry =5R; - GmM mMﬂ,l §7L
> UR2E 36RY F 4 F 36
Haiiru: Ormser: fi_1 £ _1
KR F F 4 F 36
F' F’
Ne 173.
HAaro: Pemenne. F:GM; K :GM:L;
F 2 2 100
700 3
mM mM 2 2
— . G—= ; 17 =100Ry";
R2 640KM, I”2 100R32
r=10R; = 6400 k™ -10 = 64000 kM.
Bce paccTosiHUe cunTaeTcs OT 1eHTpa 3eMIIH.
Haiitu: r. Otert: r = 64000 kM.
Ne 174,
Hano: Peenve. GM32m =G M”m2 C Mt =M, (1-r);
[ =60R;; r (1-r)
My =8IM) 2 _g1(1—rP; #2 =812 +814% — 1620,
80r2 —162lr + 811> =0; 1, =0,9; r, =11251>1.
3HAUUT T, HE TIOJIXOIUT, XOTSI CHJIBI U PaBHBI B 3TOH
TOYKEC, HO OHU OJJMHAKOBO HAIIPAaBJICHBI.
r=091=09-60R; = 54R;.
PaccrosiHme cunTaercs OT IeHTpa 3eMIIH.
Haiiu: OtBeT: r =54R;.
r.

48




http://alexbooks.ucoz.com/index/reshebniki/0-11

Ne 175.
Jano: m?
- Pemenue. F=G—7F;
B R2
(m+ﬂ)ﬂ 2
212 3 .m 3
Fr=G——F—=-G—=—-F,.
2 R2 4 g2 4!
Hariru: OrtBeT: F, :éFl.
B 4
Ne 176.
. M
Hao: Pemenne. g=G—;
g’ =9,8M/ Ry
M M 4 M 4
R:&; g'=G 2=G 2=§G—2:§g= 4,36 wm/c2.
2 (R+Ry) (%R)
Haritu: OrtBet: g'~4,36 M/c2.
g.
Ne 177.
JHano: gR? M
Pewenne. M ==—= g=G—;
g= 3,72M/C2; G g R?
R = 2420k = 2,42-10° 372 wic? ,(2,42.106)2 2
= ~3,2710% xr.
6,67-1071 1
KI'
Haiitu: M. OtBer: M z3,2-1023 KT.
Ne 178.
Haxo: 5 Pewenue. g3:G£2; gM:GM““'z’ ;
g3 =9.8m/c7; Ry »
R, =0,53R;; 2 =GM"" -G 0,11M5 _ 0,11 G%=
M
M, =011M;; R} (053R) (053 R
- O o c04g-3,92 w2,
(0.53)
Haiiru: OtBer: g, ~3,92m/c%.
8-
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Ne 179.
Jano: Pemenue.
R, =328R_; M, = 50M; a =G£§= 502 2. = 0,00046g,:
R, =0,016R,; My =0,31M; R* 328
M, 031
g, =G—=—"—g,~1200g..
PR 00162°° ¢
Haiitu: g, g,. OtBer: g, =0,00046g., g, ~1200g,.
Ne 180.
Haxo: 3 Pewienue. M= pﬂR3;
p =5200 kr/m’; 3
R=6100 km = ngMz:ﬂnGpRzﬁ-?a,M-
. R 3 3
=6,1-10%w; g2
6,67-1071=2-5,2.10° e/’ +6,1:10° m 8,9 w/c?
KI
Hariru: g . Ortger: g~ 89u/c’.
Ne 181.
Jano: Pemenue.
m =750 kr; F, =mg, =750kr-9,8m/c* = 7350 H.
2.
g5 =9,8m/c™; F, =mg, =750xr-1,6 m/c? =1200H.
g, =16m/c?;
Haiitu: Otser: F, =7350H, F, =1200H.
E,. F,.
Ne 182.

Hano: m =80 kr;

Ag =0,1 em/c® =10 m/d

Pemenne.
AF =mAg =107 m/c? -80kr =810 H.

Haiitu: AF. OtBeT: AF=8- 1072 H.
Ne 183.
Hano: Pemenue.

m:9OT:9-104Kr;

AF :m(g1 —go):9-1041<r-

£1=9.77 wlc?; : (9,81 /e’ 9,77 M/CZ): 3,6-10°H = 3600
g0 = 9,81 m/c?;
Haiitu: AF. Ortset: AF =3600H.
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Ne 184.
JaHo: a=20 wc?;
g=10m/c%; m=80

Pemenue.
P=m(a+g)=80xr-(20m/c> +10m/c? )= 24001

Otser: P=2400H.

Haiitu: P.
Ne 185.
I[aHOZ v v
V=7 mlc; Pemenue. l)az;; 2) B=m(g+a)=m g+? ;
t=15¢; v 7 m/c
=80 kr API—Pl—mg—m?—SOKF- . ~373 H;
3) P, =m(g—a)=m(g—£j;
t
7 m/
AP, = P, —mg = —m> = -80xr ——° ~ -37,3H
t 15¢
HaiiTnu: Otset: AR, =37,3H; AP, =-37,3H.
AR, AP;.
Ne 186.
m
1) R=m(g+a))=2mg; ay=g;2) P Zm(g—az)ZTg; a :%-
Ne 187.
Jlano: Pemenue.
m =70 xr; P=m(g+a)=70xr(838w/c? +1,62w/c> )= 700 F
a=838m/c?;
g=162 M/Cz;
Haiitu: P. OtBer: P =700H.
Ne 188. B
R g
a
A
g
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Hano: Pemenue. 1)
m =40 kr; V12
R =20wm; B=m(g+a,)=m ETR )T
R, =10 m;
2= (10 M)
v =10 m/c; =40 kr-| 10 m/c” + —— | =600 H.
20 m
v, =5 Mm/c. )
vV
2) P, —m(g+au)—m[g—2]—
Ry
2
5 M/
T ST CLUL) ) YA ety
10 ¢
Haitu: R, B. OtBer: PA =600H, P, =300H.
Ne 189.
Jano: Pemenne.
S
m=3001=3-10"xr; A _4F+F, 4-10°H+0,94-10°H _
F =1MH=10%H; 8T 3-10%kr )
F, =940 kH=0,94-10°|  ~16,5m/c>.
Haiitu: Ag. OtBeT: a ~16,5m/c>.
Ne 190.
Jano: At=1c; Pemenne.
v =50 M/c; Vv, —V 50mM/c =10 M/
‘ Ag:|2 | _S0we-10we _ 00
v, =10 m/c. At 1c
Haiiti: Ag. Otget: Ag =40 m/c?.
Ne 191.
Hano: Pewenue.
R =800 m; 2 2
_ Ag_v—:M:SOM/cz,
v =200 m/c. R 800 M
Haiitu: Ag. OtBeT: Ag =50 m/c 2.
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Ne 192. [la, meperpy3kd, KOTAa OTTAJKHUBAeTCA OT 3eMIIM, HEBECO-
MOCTb, KOTJla HE KacaeTcsi 3eMJIH.

Ne 193. 7).
Ne 194,
}Ilea_ﬂg)2:7 |  Pemenne. F:G%; R=G mM 7
=327 xm= R, (R, +R)
=327-10°wm; M i 1 1
6 ' 2 2 2
R,=6,4-10 F-K_ & (R,+R) _5 (R,+R) _
F mM L
GF R2
3 3
) 2
R : 1 1
_1_ 3 =1- =1-| ——| ~0,09
R,+R 1+ R 1 327100
R + 6
3 6,410%u
ninu 9%.

KocmonaBT Haxomutcs B HEBECOMOCTH, T K. €T0 yC-

KOpeHHe OBLIO PaBHO YCKOPEHHIO KOpaoiIs.
I;I:a_H;qH: Ortser: F-h

F

Ne 195. D10 BO3MOXKHO, TOJIBKO IMPHUAAaB BECaM HEKOTOPOE YCKOpe-
HUEC.

~0,09.

Ne 196. MoxHO, T K. 4eJIoBeK paboTasi MOJIOTKOM, COOOIIaeT eMy He-
KOTOpOE€ YCKOpPEHHE, KOTOPOE MOXKET OBITh BEChbMa BEIMKO B MOMEHT
ynapa.

Ne 197. T.x. Ha 3emuie ecth aTMocdepa, U Ha TEJO BCer/a JAeHCTBYeT
CHJIa BSI3KOTO TPEHHSI.

Ne 198.
Hano: R = 2
40 m; Pemenue. g:%; v:\/g7: 40 m/c* 10 M = 20
g=10wm/c. mle.
Haiituv. |  Otser: v=20 m/c.
Ne 199.

Byner cumnrath, 94TO paccTOsSHUE OT KOHIIA BBITSHYTOW PYKH O IOJIA
1,5 M.

2
§=80 = P2 2N 05 v=gr=10M/c- 0,5 c =5 m.
2 g 10 m/c
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Ne 200. ITo dororpaduu HaiimeM KOIMUECTBO KieTodek: 16. 3HauuT
teno mpotekito S = 16-5 cm = 80 cm. Kamepa caenana 5 cHuMKoB. 3Ha-
gut Bpems nonera t = (5 —1)-0,1 c=0,4 c.

2
580 g2 28N g
2 t© (04c¢)
Ne 201
Hano 2 2
=2t Perenue. 1) NE %; S, = % ;
S, 5 _(21)
=5=—5 =4
Sl tl tl
2) V= gtl, Vz*gtz, 2 gt2 _ﬁ =2.
w &) 4
Haiitu:
T OrtBer: 5 =4, =)
5 » 1 Ll
S v
Ne 202.
aHO:
g]: 575 M Pemenue. 1) H = gt f 2:57.5M 34
(. 10 m/c?
C;
2) v=gt = 2Hg =2-57,5m-10m/c? =34 wic.
Haiirtu: ¢, v. OrtBer: t~ 3,4 ¢, v~ 34 m/c.
Ne 203.
aHO: 2
a —5Mm Pemenue. 1) H, =%; H= ﬁ v=gt =+2gH, ;
> g
H2: 2 M. 2
2) v=at; H, L :EHI; a:gﬂ:IOM/CZ-S—M:25
2 2a a H, 2Mm
m/c%;
_~2efy Hz v | 2 -
a g ng 10mc?-5m
4 c.
Hatitu: Orser: a =25 m/c’, 1= 0,4 c.
t, a.
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Ne 204.
Jano: Pemenne.
t=1c; gt o,
h — 80 h—T, t— g 2
M.
vo—g(t—‘t)—g[ Zh—rJ— 2gh—gt -
g
2 2
gt gt
I=vy1+2—=2ght—2—= 1| oon - & |=
Vol 5 g 5 r[ 2gh 2)-
2
=10~(\/2-10M/02 -80M—10M/+10] =35m
Hatitu: OtBer: / =35 M.
L.
Ne 205.
JaHno: 2 1 I gt
T=2¢; Pemenue. 1)l:v0’t+g7; vO:;(Z—gTZZ):;—g ;
[=60 m.
2) v0=gt/; t/=v—0=L—£;
gt 2
3) t=t/+r=i—£+rzi+£=760;vI AL
gr 2 gt 2 10Mc™-2¢ 2
c.
Haiitu: Oteetr: t=4c.
t.
Ne 206.
Hano: Pemenue. vp= (N - 1) 1g;
=l S=vt+ Q—(n—l) 12+grz—(n—1) 2
N. 0 5 g 7 ) gt
Hatiru S. OtBeT: S = (n—%)g‘rz.
Ne 207.
JlaHo: gt’
Yo=20 M; Pemenmue. l)O:yO—vor—T;
t=1c. 2 2
10 m/c=-(1
vo:l(yo_g):i(zoM_iMc (Le) )=15 M/c;
T 2° 1lc
2) At = zﬂ_rz\/z'zm‘; —lc=1c.
g 10 m/c
Haitru: vy, Ortser: v, =15 m/c, At=1 c.
At.

55



http://alexbooks.ucoz.com/index/reshebniki/0-11

Ne 208.
JHa- Pemenue.
HO: 2 2 2 2
t gt g gt
: ) m =5 ; =yt +=— by —h =yt +=——2—=vt .
hi; ) Iy 5 M EW AT T =l T =

hs.

hZ_hl gtz 2h1 g
Vo=—2—L:2) m=2—; 1= |2 vy =(hy—hy) |2
0 p ) 2 g Yo (2 1) 2

Haii- g
TH Vg, OtBet: vy =(hy —hy) T

Ne 209.
Jano: 2 2
=60 c. Pemenne, h=S[L] &2 _10m/c -(60)2 — 45
2.2 8 8
M;
t 2 1
vy =g—=10M/c”-60c—=30 m/c.
2 2
Haiitu: vy, OtBeT: vy =30 M/c, h =45 m.
h.
Ne 210.
Hano: Pemenue
v 52
h=vt _gT 2 2 2
O:v—gt<:>t:1 g “8 g
g
=l _8 _¢
he g
Haitru: Otser: hy _
he e
hC
Ne 211.
Hano: Pewenue.
hy=4h,. hl:ﬁ _v% hlzﬁ Vs _ |l
2¢° 2¢" b v v\
Haitrn: 22 Otger: —+ =2
V1 V1
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Ne 212.
Jlano:
Vo= 2 M/c;
Hh=1c;
hH= 5c.

Pewenue.
2
gt gt
D) xy=vgt—=—; xy=—vyt—=—;
) 1 0 ) 2 0 7
2)
2 2
t t
r(t)=|x1—x2|=v0t—g7+v0t+g7=2vot.

) rt)=22mclc=4wn
4) (1) = 2-2 m/e:5 ¢ = 20 M.

Haiitu: n(2), r(t));

OtBer: 1(f) =2vot, 1(t;) =4 M, (t;) =20 M.

V(tz).
Ne 213.
JaHno: 2 2 2
v, = 1,5v,. Pemenne. ny :v—l; hy :v—z; h—zz‘% =15 =
s zg 2g hl 141
2,25.
Hatitu: h—2 OrtBerT: h—z =2,25.
hy h
Ne 214.
Hano: Pemenue.
vo = 800| 1)v=vy—gt=2800m/c— 10m/c*6 c =740 m/c;
Mm/c; 2)
t=6c. 2 10 2, 6 2
h=v0t—%= 800 wie -6 c— O (O 4620 41
PeanibHble BENMYMHBI MEHbBILE HM3-332 HAJIUYUS Tpe-
HUSL.
Haiitu: A, Otset: v = 740 M/c, h = 4620 M.
V.
Ne 215.
Hano: Pemenue.
vo= 30 m/c; vi—vZ  (3owm/c) —(10m/c)
v =10 m/c. 1) h=-2 1:( y-( > ) =40 M
2g 2-10m/c
- 30 m/c—10 m/c
2) v=vy—ghy; =0l =2c;
) vi=vo—ghs 4 P 10 w/c?
vo+v _ 30mM/c+10mM/c _
—V =V —gly; Iy = = =4c.
1T R 10 w/c?
Haiitu: 4, t,, OtmBer: h=40M, 1, =2c,,=4c.
b.
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Ne 216().

Jlano:
vy, =3v

Hatitu:
L3
hZ

-?

Ne 217.

Jano:

Vo = 20
Mm/c.
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>

Pemenue.
t2
h=vt _gT 2 2 2
=> h = §V2 = ;_
0=v—gt<=>t:1 g g g
g
2
=>h _n_g
h, Vl2

OTBeT: ﬁzg.

h2
Pemenne.

glz 2
1) y(t)zvot—7=201—5t ;
2)
gtz Vo —w/vg—Zgh V) +ﬂv§ —2gh
7—V0t+h:0, tlz 7t2: :
2 g g
3) Ipu h = 15
 20m/c—(20m/? —210M/15m

h

10

=lc;
20m/e+4/(20we) —2-10M/c? 15
10

)



http://alexbooks.ucoz.com/index/reshebniki/0-11

Hatitu: [pu h = 20 M
(U . 20m/c—y(20m/c) —2-10M/c* - 20m
b 10
=2c¢
20w/c + (20 m/c) —2-10m/c? -20m
t, = =2c.
10
Orcrona monmy4yaem, 4to £ = 20 M — MakCHUMaJIbHas
BBICOTA.
3Ha4nT, Ha BBICOTY /1 = 25 M TEJIO He IMOTHUMETCSI.
u JIECTBUTEIIBHO, npu h = 25 M
v —2gh=(20 M/c)2 ~2-10m/c? -25M = —100<0, a mox
KOPHEM HE MOXKET CTOSITh OTPUIATENILHOE YHCIIO.
Ne 218.
Jlano: Pemenue.
Vo=25M; 1) 3a Havaxo oTCcyeTa MPUHUMAEM TOUYKY OpOCaHMS.
Vo — 20 2
M. yl(t):vol—%=20t—5t2
2) 3a Havano OTcUeTa MPHHUMAEM MOBEPXHOCTh
3eMin. y, () = yo + vt — %tz =25+20¢—5¢2
3) Meu ynazet Ha 3eMitio y,(¢) = 0, T.e.
25+20t— 57 =0;
£—4-5=0,=2c-3c=-lc;,=2c+3c=5
c.
Tk t,<0,Tot=HL=5c.
Haiitu: OTBeT: y;(1) =20t =5, p,(1)=25+20t—5,T=5c.
(@), yaA0),
T.
Ne 219.
JaHno: Pemenue.
v =10 wm/c VYron B 45 rpaaycoB O3Ha4yaeT, YTO TOPU3OH-
o =45° TaJlbHasg W BEPTUKaAIbHAsl COCTABIIAIOLIAS CKOPO-
CTH PaBHBI.
Ve =V
v, =gt
v
=v=gt<=>t=—=lc
Hatitu: t - 7 Otset: t = lc.
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Ne 220.
Jlano: Pemenue.
vi=2 m/c; r=Il+vit+wt=01m+0,1c2mc+0,1cdc
v, =4 M, t =|=
0,1c; =0,7mMm=70cm.
[=10cm =0,1
M.
Hatitn: r. Ortget: =70 cm.
Ne 221.
Hano: Pewmenue.

h = 20 2 .
" 1) =5, t=\/ﬁ=1/2 200 s
5 2 g 10 ¢
) [ 2
2) VO=£:S £=6M' IOM/C :3M/C.
t \ 24 2-20m

Haiiru: OtBeT: =2 ¢, vy = 3 M/cC.
t, vo.
Ne 222.
JlanbHOCTh YABOMTCS, BPEMsI HE M3MEHHUTCA.
Ne 223.

Jlano: 2
1 Pemenue. 1) i =&; 4= /th S=wt; =v /thy
hy =Eh1 2 g g
2) AHasoruyHO S =V, /%
g
£ el e T - ST WY LN SR
vl g 2h1 Vl hz

Haiiru:
anTH Orser: 2~ 1,41.
Y2 1
Vi
Ne 224.
Hano: 2
H=1wm; Pemenwue. 1) szfo; vo =+28H ;
h = 64 5 g
S
= 0,64 2’ g’
M.

3) S=vyt=42gH 2—h:2\/hH:2 ImM-0,64M = 1,6
g
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Haiitu S. | Otset: S=1,6 M.

Ne 225.
Jlano: Pemenue.
h=5wm; %
’ g2 .
Vo = 6 l)h:Et, t= ;
Mm/c.
2) ve=vy; vy =gt=42gh;
v=\/ §+v§ =\/vg +2gh =
:\/(6 we) +2-10 we? -5 m~ 11,7 m/c;
Vo 6Mm/c
tga =—+= = =0,6.a=
Vy  28h N2-10M/c? 5w
= arctg0,6.
Haiitu: OrtseT: v~ 11,7 M/c, a = arctg0,6.
v; .
Ne 226.
Hano: Peenue.
v =10 2 2 . 2
M/C. I’l:&:\/t, t:B,hzziziz (IOM/;:) :20M
2 g g 10 m/c
Hatitu Otget: 1 =20 M.
h.
Ne 227.
Hano: Pewmenue.
v = 10 1) x(¢) = vot = 10¢;
Mm/c; 2
yo = 20] 2 y(t):yo—%=20—5t2;
M. .
3) t=—;
Yo
2 2 2
g x 10( x x°
=y -2 =20-—| =] =20-2—;
Y=o 2[%] 2(10} 20
2
t 2y 2-20m
4) 0=y, -1, 4 = |20 =2¢;
) 075 g 10 m/c?
5) S=vyt=10M/c-2¢c =20 m.
Hairu: Ortser: x(7) = 10, y()=20-5t>,t,=2 ¢, S=20m,
x(#); ¥(0), th, 5
S, y(x). =20-2.
y(x) 20
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Ne 228.
Jlano: Pemenue.
T=12c. 1) N vgsin2a
2g
2) 0=vyysina — g%; Vosino, = g%; vgsinz(x =g’ L ;
2 2 2 2 2
3) hzt_g_zizw —180 m
4 2g 8 8
Hatitu A. Ortset: 1 =180 m.
Ne 229.
Hano: Pemenue.
v =20 M/c; ) . g®
o 50° 1) vsina—g—t —0: 1= 2vsin“a _ 2-20 m/c s21n50 N
. 2 g 10 m/c
3¢
VisinZa (20 1v1/c-sir150°)2
2) h= = 5 ~ 12 m.
2g 2-10 m/c
. 2 .
3) S =vcosar=v 2vsina coso =~ sin2a. _
g g
2 . o
20 M/c)” -sin(2-50
= ( ) 2( ) ~40 M.
10 m/c
Haiitu: ¢, h, OrtBeT:
S. t=3c,h=~12M, S~40m.
Ne 230.
Jlano: Pemenue.
h, Vo, O
Haiitu: 1) be3 conpoTuBIieHHS BO3AyXa V = Vy;
H S v e vgsina )
2g ’
3) g% =vpsino; ¢ = Sme ;
g
4) S = vpcosa-t
No 1 2 3 4 5 6
H M 31,8 35,2 28,5 12,7 19,1 51
t,c 4.5 4.8 472 1,6 4 6
S, M 87,6 84,8 88,3 44,1 76,5 0
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vule] 31,6 316 31,6 31,6] 274 316]
Ne 231.
Jlano: Pemenue.
= 45° 2.2
a=45 j = Yosin a; S = vpcosa- £
2g )
[ 2vosina; g 2v§sinacosa' ’
g g
T.x. a=45°, to cosa. = siNa., S = 4h.
Haiitu: OrBer:
S=4h.
Ne 232(m).
Hano: Pewmenue.
a=30°
v =140 m/c v, =vecoso=121,1m/c
v, =vsina = 70Mm/c
0= vsinoc—gt’<=>t’=£= vsma =T7c=>t=14c.
2 g
s=vcoso.-t=1697m.
Hatitn OrBer:
Vo Wy b, 8-7 vy =121,1m/c,
vy =70m/c,
t=14c,
s =1697m.
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Ne 233.
Jlano:
VI=Wm=
=y ==

Pemenue.

Dx=0;y=vt— =—;
) X N 5

2) xy =vt; yzz—%;_’)) x3=0; hz—vt—%;

t
4) xy=—vt; 4 :—gT ;

5) ”12(f)=\/(x2 —x1)2 +(»2 —J’1)2 =

2 2
—\/(vt)z[vt—g;+g;] =2u;

753(%) =\/(x3 _x2)2 +(3 —y1)2 =

2

2
2
= (vt)2 +[—vt—g;+g;J =~/2vt .

AHAJIOTUYHO 71y = '3 = F34= 'y = \/Evt . 3Ha4uT, 3TA
¢urypa pomoO.

2 2
6) r23(t):|y3 _Y1|: —Vt—%—vt+% =2vt;

ry(t) = ‘x4 —xz‘ = ‘—vt = vt‘ =2vt.
Fys =13, 3HAUWUT 3Ta QUTypa NpsAMOYroisHHK. Kak

M3BECTHO U3 '€OMETPUH, €CIIU YEThIPEXYTOJIbHUK OIHO-
BPEMEHHO SIBIISIETCS POMOOM U IPSIMOYTOJIBHUKOM, TO
9TOT YETHIPEXYTOIbHUK — KBAIPAT.

Ne 234.

OTBeT: 1o KBajpaTy.

Yo |

v
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Jano: Pemenmue. 1)
yo=20 M; 2
o, = 30°: y(t):yo+vosinat—%:20+10%t—5t2:
Vo = 10
Mm/c. =20+5t—5t2; x(z)=vocosat:10-§tz8,7t;
2
2) t=—; 3220425 Z X 2040,57x—0,066x ;
8,7 8,7 872
3) x(2) = 8,72 = 17,4 m; ¥(2) = 20 + 5:2-522= 10
M;
4 (1) =0; 50" +51+20=0; 1, ~ -1,6 ¢; 1, 2,6
c,

TK. 7;<0, TOT=1,=2,6C
5)S=x(t)=-8,72,6 22,6 m.
Haiiru: Otsert: x(f) = 8,7t y(f) = 20 + 5t=5¢, x(y) = 20 +
x(0); W(0), x(v), | 0,57x—
x(2), ¥2), 1,| —0,066x°,
S. x2)=17,4m y2)=10Mm,t1=2,6 ¢, S= 22,6 M.

Ne 235.
bynem cuuTarh, 4TO TPACKTOPHUS MEXIY IBYMS IE€PBBIMU BCIIBIIIKA-
MU, ObLIa TOCTATOYHO NPSIMOJIMHEHHOH. B aTOM npuOIMkeHnn KOCHHYC

3cMm 3
HAYaJIbHOTO yIJIa PaBEH: COst = —= 3 ;
(3 em)” +(4 em)
4 cm 4

CHHYC TOTO K€ yIfa sing = ——————— = —
2 2 5
(3 cm)” +(4 cm)
[TopcuuTaem 4uCnO KIETOYEK BIOJB OCH X OT IEPBOM BCHBILIKU A0

nocieHe. To Ynucio paBHO 24. 3HAYUT MIAPHK MPOJIETEN
§=245cm=120cMm=1,2 m.

2 2 . 2.
5o Bisinacosa 3 VOIJT: 0N L2M 3 5 e,
g 2sinacosa. 2.3.4
55

S 1,2 m

Torma ¢ = = ~0,57 c. ITogcunTaeMm YUCIIO BCIBIIICK
vocosa 3,5 m/c-0,6
kamepsl. OHo paBHO 11. OTcroga At = O,f_gc =0,057 c.
Ne 236.
Hano: Pemenue.
M, R.
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M
) g=G—;
R
2
2) g="s v=yeR.
g, m/c” v, KM/c
3,7 3
8,8 73
3.8 3.6
249 422
10,4 25,1
10,2 15,6
14,1 17,6
Ne 237.
Hano: Pemenue.
M, = 6,0-10* 2
3 ’ 1H: 24
K P [om 6,67-10' o1
R=3810°m. 2 R VR 38-10° M
~ 1000 m/c.
Hatitu v. Otget: v = 1000 m/c.
Ne 238.
Hamno: 2 GM
M, = 6:10* Pemenue. G M, 7= v Tv= 3=
K (R3+R) (R3+R) (R3 +R)
= 2
R = 6400 6,67-10" " 6.10%kr X
KM = . K ~7,6-10°m/c.
= 6,4-10° m; (6:4:10° w+0,6-10° )
R = 600 xm
- ,_2ReR) | 2n(R4R)
=0,6:10° m. T v
6 6
zz 3,14 (6,4 10 3M+0,6 10 M)z 56.100 = 93
7,6-10° M/c
MVH.
Haiitu: v, T. Ortser: v~ 7,6:10° M/c, T~ 93 mMuH.
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Ne 239,
JlaHo: 5
R=9400 xm|  Pemenme. L_G%. e /G?
=9.410°m T= @_27:13 R r2_ 2R3 1
T=17u40
MHH = = 4n2R3
2,76-10% ¢ M=——=
b . T G
3
4.3,14%.(9,4-10%u
- ( ) z6,5~10231<r.
a ) 11 Ho?
(276-10%) -6,67-1071 1
Hatitu: M. OtBer: M ~ 6,5-1023 L
Ne 240.
Jano: Pemrenue. 1
R, = 21600 W Mo om
KM R, +R a 27 - R + R )
Ry =600 kv; (Ri+R) (R +R) (R +R)
R = 6400 2) AHAJIOTHYHO V%:G—M;
KM. (Rz +R)
2 _RtR v [RAR_
V12 R+R vy R2+R
_ \/Ml
21600 kM+ 6400 kM 2
Haitrn: ~2.. Orser: V—zzl_
V1 v 2
Ne 241.
Hawuo: Pemenne.
M, =
B V - . M ’
0,815M,. VM L~y M,
AAj s _ J0815 ~0.903.
Haiitu: v
OtBer: —= ~0,903.
Yy o
v3
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Ne 242(n).

Jano: v = Pemenue.
1xm/c 2 2

39105 > —r=" .y :VG—’:6~1024K2.

=39 -

M

Haiitn: M - Otser: M =6-10* «r.
?

No243

Hano: Pemrenne. Cornacio (opmyiie, BBIBEACHHOH B 3a-

Tl = 88 2 41‘[2R13 2 41‘52R§,
MUH= Jaue 239: ;" = ; = o
=5289 c; 3 2

T, = 91 Torma g, :3/GMT21 S Ry =3 GMZZ
MuH= =5460 . 4n 4m

Orciona AR=R, —R, =} G—M(sz _T12/3)z
4n?

H~M2

K]"2

4314
x((5460 ¢)** ~(5280 "%} >0

3HAYUT, pacCTOSTHUE YBEIMYHMIIOCH, a 3HAYUT, CKO-
POCTb YMEHBIIUIIACH, T.€. Av=v, —v; <0.

, 6,67-107'! -6,0-10%2 xr

X

2/3

OtBeT: AR >0, Av<0.

No 244, 13-3a TpeHUS TIOKOSI.

No 245, Cumna TpeHus MOKOs 3aBUCHUT OT YCKOPEHHUST aBTOMOOHIIS.

a) paBHa HyJt0; 0) MPOTUB YCKOPEHUsI, B) paBHA HYIIO; T) K LIEHTPY
OKPY’>KHOCTH; I) IPOTUB yCKOPEHHUSI.

Ne 246. Cuna, neiicTBytolas Ha s0JI0K0, OOJIbIIIE CUIIBI TPEHHS TIOKOS
s10J10Ka, Ha KOPOOKY KOH(ET MEHbIIIE.
Ne 247,
Hano: ‘ Pewenue.
p=0,3. M pax = WNEZ; Amax = Mg = 0,3-10 m/c? =3 m/c%.
Hatiru: ‘ OTBET: Ay = 3 M/
amax~
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Ne 248.
JaHno: Pemenue.
my = 180  F.=pomg; Fry = pumeg; Fr, = Fe; pumeg = pomg;
b m=2m = %2 180 1= 60007
w =0,2; W, 0,006
H2 =
0,006.
Haiitu m. Otset: m = 6000 T.
Ne 249,
Hano: Pemenue.
m=200r=0,2 F:umg;u:i: 0,6 H ~03.
KT; mg  0,2kr-10 m/c?
F=0,6H.
Hautu p. Otset: p=0,3.
Ne 250.
JaHno: Pemenue.
F=05xH= Fewmer o F__SOOH
=500 H; p = T TR TTE
0,1.
Haiitu m. | Otser: m =500 kr.
Ne 251.
Jlano: Pemenue.
m=23T=2310" F 23.103H
KT; F=pmg: p=—o- 3 2
? mg  2,3-10"kr-10 m/c
F = 23 «kH 0.01
=2,3-10° H. T
Hatita: p Otset: p=0,01.
Ne 252.
Jano: Pemenne. 1) (F +mg)=pF;
m =50r = 0,05 )
KT F:E+mg:1,5H+0,05Kr-10M/c —10H.
F,=1,5H; pu 0,2
p=0,2.
2) (F, —mg)=uF = Fy +mg;
F,=F +2mg=15H+2-0,05kr-10m/c*> =
2,5 H.
Haiitu: F>, F. Otser: F,=2,5H, F=10 H.
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Ne 253.
Hano: m; = m; = Pemenue.

F=3pmg =3-0,3-1 xr-10 M/c* =9 H.

m=
=1kr; p=0,3.
Haiitu m. Otset: F =9 H.
Ne 254.
Hano: Pemienve.
m =2 Kr; 03-2xr-10m/c?
£ = 100 wmg = kAl N:%:WZO,(MM.
H/wm;
p=0,3.
Haiitu: Al | Otset: Al = 0,06 M.

Ne 255. Panblie ynager KOpoOOK, KOTOPBIH MajaeT miammMs, T K. Cy-
IIECTBYET CHJIa BI3KOTO TPEHUSI, KOTOPasl IIPOIIOPIMOHAIbHA TUTOIIA/IH.

Ne 256. Panpnie ymager MoHETa, T.K. KOO(QQUIMEHT BA3KOTO TPEHHSA
MPOTIOPIIMOHAIEH OTHOLICHHIO IUTOMIAIN K Macce.

OHH ynasyT OMHOBPEMEHHO, T.K. KPYXKOK HE «TPETCs» O BO3IYX.
Ne 257. T.k. Ha TyHE HET aTMOCc(hepHI.

No 258. T.k. cOpoOTHBIIEHHE TPONOPLHUOHATIHHO IIIOMIA TH.

Ne 259. T.k. CONpOTHBIIEHHE IPOIOPLHUOHATIHHO IIIOMIA TH.

Ne 260.
JlaHo: Pemenue.
vy = 72 2
KM/4 = F1=k(V1—V2)2; Fz=k(v1+v2)2; ?:["1*"2} _
— . 1 V=WV
=20 M/c; )
o= 15| (et g
Mm/c. 20m/c—15Mm/c
Haiiru: OrtBert: B =49,
£ F,
Fl
Ne 261.
JaHno: Pemenue.
m = 50\ 1)yma=pmg a=pg.
KT; 2
g o= 2) g4 Mg 25 2:20m =004,
5= 20 22 gr® 10 m/c? (10 ¢)’
M;
t=10c. 3) F=pmg=0,04~50KF~10M/02 =20H.
Haiirn: Orser: F=20H, u=0,04.
Fou
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Ne 262.
Jlano: Pemenue.
vo = 12 Da=pg
M/C; v 1m/c
=04 2)Ofvo—atfv0—ugt,t:ézm730.
Haiitu ¢. | Otet: t=3c.
Ne 263.
Hano: Pemenve. 1) a = ug;
Vimax = 30 22
KM/4 ~ 2) 1=t=—0 Vozm:
2a 2ug
~ 8,3 M/c;
I=12wm; = 2-12m-0,6- 10w/ =
u=0,6. = 12 M/C. Vp>Vpax, 3HAUUT HE HAPYIITHIL.
Haiitu: v,. OtBeT: vo = 12 M/c.

Ne 264. Ecniu TAHYTH JHMCT OCTATOYHO IUIABHO, TO CHJIA WHEPIMH
OyJeT paBHA CHJIC TPCHHS MTOKOS U MECHBIIIC MAKCUMAJILHON CHUTBI TPCHUS
MOKOSs, 8, 3HAYUT, CTAKaH C BOJIOW OY/ET IBUTATHCS BMECTE C JICTOM.

Ecnu xe ppIBKOM NOTSHYTH 3a JIUCT, TO CUJIa MHEPLUU MPEB30OUIET
CWJTY TPCHUS IIOKOS, M JIUCT OYAET «BBIICPHYT» HM3-TIOJ CTaKaHa C BO-
JIOH.

Ecmu xosddumment tperus p = 0,3, To MUHAMAIEHOE YCKOPEHUE,
C KOTOPBIM HYXXHO TSIHYTH JIFICT, YTOOBI €T0 «BBIACPHYTH» OyHET paB-
HO:

Amin= g = 0,3-10 m/c* = 3 m/c”.

Ecmu crakaH mycT, TO pe3yiapTrarT OyAeT TeM Ke, T.K. CHJIa TPEHHS
MPONOPIMOHATBHA Macce CTaKaHa.

Ne 265.
Jlano: Pemenue.
a;=1,6 m/c?; L6 /2
— 2 a M/CT _—
a2—2M/C. l)a:!_l in€s Wi A7 =
1 min min g 10 M/02
=0,16;
2 m/c?
2) @y =8 W % _ =
2 max max g 10 M/02

=0,2.

3) 3Ha4yuT, HICTUHHOE 3HaUEHHE | 3aKJIF0OYEHO B
npenenax 0,16<u<0,2.

Haiitu: Minin OTBeT: Winin = 0,16, max = 0,2.
Mmax-
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Ne 266. Bomutens mpu moabe3ne K KpyToMy MOBOPOTY JOJDKEH cOa-
BUTb CKOPOCTb, T.K. CHJIa MHEPIUY, BO3HUKAIOIIAs B 3TOM ClIydae, Ipo-
HOPLMOHANIBHA KBaJpaTy cKopocTH. I1pu Gosbiiel CKOpOCTH cuila HHEp-
UM MOXET TPEB30HTH MAaKCHUMaJbHYI0 CHJIy TpPEHHs IIOKOS,
JICHCTBYIOIIYIO B TEPIECHANKYJSIPHOM JIBIDKEHUH aBTOMOOWJISI HarpaBs-
JICHUH, ¥ MallMHY 3aHECEeT, YTO MOXKET NMPUBECTH K aBapuu. [Ipu romoe-
Jie, JIUCTOIA/Ie WIM B CBHIPYIO HOoroxy, kodddumueHt TpeHus o gopory
YMEHBIIAETCS, @ 3HAYUT, YMEHBIIAETCS CHJA TPEHHUsS MOKOS; MO3TOMY
BOJIMITEIb JIOJDKEH OBITh 0COOCHHO BHUMATEIBHBIM.

Ne 267.
aHo: 2
}% =16 Pemenne. 1) plmg=m%; V= gR=104-10m/¢ - 16M=
M, 8m/c.
M = 2 1
0,4, 2) womg = mTf; v, = JiLgR =\/Z-o,4-10M/c2 16m =4
M2 =
1 Mm/c.
4t OF e R
Vi 1y V4 2
Haiitu vy 1
v OtBer: v =8 M/c, v, =4 M/c, = = —.
Vi, V2, -2 . V1 2
V1
Ne 268.
Hano: Pewenue.
v =36 kM/4 = v2 2 ( 2
v 10 m/c)
10 m/c, p=0,25. wmg=m-—;R= —=———— =40m.
M R ug 02510 m/c>
Haiitu R. | Otset: R =40 m.
Ne 269.
Hano: Pemenue.
v = 78 06/MHH V2 -
= ug = 3 V=2 max Vs U = 4TV Fipaxs L=
=1,3 00/c, Fmax |
Fmax = 7 CM = 2.2 4.3,14%.(1,35)%.0,07 m
=0,07 m. = 3V e c ~047.
g 10 m/c?
Haiitu p. Otsert: p =~ 0,47.
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Ne 270.
Jlano: Pemenue.
m=400r=10,4 F

KT, 1)0:F1—umg;u=m—
F,=1H, &
F, = 2H. 2)y ma=F,—umg

a= i(Fz—Fl): ;(ZH— 1 H)=25
m 0,4 xr
M/,
Haiitu a. Otset: a = 2,5 M/c”.
Ne 271.
Hano:m = 151 = Pemenwue.

=1,5-10* xr, ma=F—pumg; F=m(a+ png)=
a=07wc pu= =1510"xr(0,7 m/c* + 0,03-10 m/c?) = 1,5:10"

0,03. H=

=15 kH.
Haiitu F. |  Omser: F=15xH.
Ne 272.
Jano: F = 650 kH Peurenue.

) =6,5-10° H, ma:F—umg;azﬁ—Mg:w
3250 1 = m 3,25-10° kr
=3,25-10° kr, 5 )

1 =0,005. —0,005-10 m/c” = 0,15 m/c”.
Haiitu a. Otset: a = 0,15 m/c%

Ne 273.

JlaHo: %
m=11=10 Peuienne. 1)a=?

KT, N
v =30 m/c, 2)ma=F—p.mg;F=m(a+ug)=m(—+ug]:
t=20c, !
n=0,05. =10} KF'[3OM/C+0,05~1OM/02J =210°H=2

20¢
kH

Haiitu F. Ortget: F =2 kH.

Ne 274.

Hano: Pewenue. ma = F — umg

a=0,1 m/c%, F 310 H 6

— m= = =).

" ;03’(())(())in 3108 a+pg 01m/c* +0,005-10m/c?

H kr == 2000 T.
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Haiitu m. | Otset: m =2000 T.

Ne 275.

Jlano: Pemenue.

k=0,11, 1) F=kmg

p=0,06. 2) ma=F — umg = kmg — umg
a=hkg—ug=(k—pmg=(0,11-0,06)-10 m/c* = 0,5

m/c’
Haiitu a.|  Otser: a = 0,5 m/c”.
Ne 276.
1) Ha yuactke BC |Av| =10 m/c — 0 m/c = 10 m/c
At=120c-40c=80c;a= M:M =0,125 m/c;
At 80c

n=%-00125
g

2) Ha yuactke AB F, = pmg = 0,0125-4000 xr-10 m/c* = 500 H
3) Ha ygactke OB |Av| = 10 M/c — 0 M/c = 10 m/c

A
At=20c—-0c=20c;a= [ _ 10w = 0,5 m/c?

At 20c¢
F,=m(a+ pg) = 4000 xr-(0,5 m/c* + 0,0125-10 m/c?) = 2500 H

Ne 277.

Hano: Pewenue. ma =T—-mg
T =15 4

kH = a=£—g=M—IOM/c2=2OM/cz.

:1’5.104 m 500 kr
H,

m = 500
KT.

Haiitu a. OtBer: a =20 m/c’.

Ne 278.

Hano: Pewmenue.

m=1rt=10 ma:T—mg;T:m(a+g):103Kr(25M/cz+
KT, +10 m/c”) =3,5-10* H.

a=25w/c%

Haiitu T. Ortser: T'=3,5-10* H.
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Ne 279.
Hano: Pemenue. 1) ma=mg - F,
h =10 V2 v
M, 2)h=2—;a=—;3)m—=mg—Fc;
m = 65 S )
KT, F.=m|g—>—| =65xr 10M/c2—M ~ 100
v = 13 2h 2-10m
Mm/c. H
Haiitu Orget: F, =~ 100 H.
F..
Ne 280.
JaHno: Pemenue.
h = 25 1) Fr=mg;2)ma=mg—F,; F.=m(g—a)
M, at? 2 h
- Nh=—;a=— -—
t=25c. ) > ; 2 j
F m(g ﬁ)
2
4) < ; =1—2—};:
F. mg gt
2w
10m/* (2,5 M/c)2
Haiitu
F Ortser: £ =0,2.
Lo F,
FT
Ne 281.
JaHno: Pemenue.
; m, k, a, pi, ma:—mg+p2Vg+kx;V:ﬂ
.
)c:l ma+mg—p—mg ~ a+g—p—2g .
Haiitu x. m[
OtBeT: x= —| a+
k
Ne 282.
X
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Hano: Pemenue.
[=13mMm, 1) PaccmoTpuM aBmkeHHE Tpy3a BBEpX. 3ammuIIeM
h=5m, Ui JTOro ciaydas BTopoil 3akoH  HbroTona:
m=26Kr, | 0=N+Fi+mg.
p=05. CrnpoeKkTupyeM 3TO YpaBHEHUE HA OCH KOOPAUHAT:
y: 0 =N —mgcosa; x: 0 = F; — F, — mgsina
Vurem TaKkKe COOTHOMIEHHS: Fyy = UN;
. h N2 h?
sino. = —; cosou = ——.
[ /
Toraa nomy4um:
N = mgcoso
F| = pN + mgsino.
F, = mg(pcosa + sina) = %[u\/lz —h? +h) =
2
= M(O,S. (13 M)2 —(5m) +5 Mj =
13m
220 H.
2) AHaJIOTUYIHO:
0=N+F2+mg.
y: 0 =N —mgcosa; x: 0 = Fyp, — F, — mgsina
. h N
F, = uN; sina, = 7; cosaL = f
F, = umgcosa — mgsino. = %(HVZZ -h* - hj =
26 xr 10 m/c’
= M(O,& (13mf - (5m) -5 M) =20
13m
H.
Haiitu F}, OrtBeT:
F,. Fy=220H, F, =20 H.
Ne 283.
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Hano: Pemenue.
o =20°, 0=F+N+Fap+mg
n=0,05, x: 0=F —mgsino. — Fpy; y: 0 =N —mgcosa
m = 600 Fp, = uN; F = mgsino. + pmgcosa. = mg(sina. +
K. pcosa) =
= 600 kr-10m/c*(sin20° + 0,05-c0s20°) ~ 2,4-10°H =
= 2,4 xH.
Haiitu Ortget: F = 2,4 xH.
F.
Ne 284.

Hano: Pewmenue.
=1 M, 2 2
h=20cMm=0,2 1) cosa = ——;sina= =
M h
m=200r=0,2 tooL =
KT y Vi2—n?
F=1H 2) Bocnonb3yeMmcs pe3ylbTaToM 3amadd Ne

283:
F =mg(ucosa + sinav).
Torma umeem:

[ F . ] 1 F
W=|——sina = —tgo =
mg coso.  mgcosa

= il - h = ! [Fl—hj =
meNIP -2 NP -t P -p?\me

= 1 [ 1H-1m —O,ZM}zO,E
\/(1 M)2 -(0,2 M)2 0,2 kr-10 m/c?
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Otser: u = 0,3.

Hano:
[=50cMm Pemenue. 1) sino = — ; cosa, =
__ 1’ l
==0,5Mm, _ - _
A o= 10 2) 0=F1+mg+N+Frp
cm = = 0,1 X: 0:—F1 mgsinoc+FTp; y: 0 = N — mgcosa
M, = uN; F, = F, — mgsino. = mg(ucosa. — sina) =
m=2Kr.| = @( /lz—hz—h)
l
3) Ananoru4ro: I, = Fi, — mgcosa, = mg(ucoso. —
—sina) = @(” 12 2 +h)
/
4) Orcroa: = F -
F= lg(u P+ +h- p\/lz+h2+h)
2
_ 2mgh _ 2-2kr-10 m/c”-0,1 Mo
l 0,5M
Haiiti Otset: AF =8 H.
AF.
Ne 286. ) _
7 A
F \
r | r |
Hawuo: Pemenne. 1) 0= Fi+ N +mg + Fup
F o I, x: 0 =F, + F,, — mgsino; y: 0 = N — mgcoso; Fy, =
2.
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Haiitu | uN;
. Torga moiydaem F; + mg(pcosa — sina) = 0;
2)0= F2+N+mg+Fqp
x: 0= F, — Fp, — mgsino; y: 0 = N — mgcosa; [y, =
uN;
F, — mg(pcosa + sina) = 0;
3) F,— Fy—2mgp cosa = 0; F, — F| = 2mgu cosa,;
4) Fr + F) — 2mg sina. = 0; F, + F| = 2mg sina
5) M:tg—m; uze_FItga. OTBeT:
F=FK n Fy+ K
-k
=2 Lligq .
p P+ R go
Ne 287.
Hano: Pemenne. 1) 0= F+ N+ Frp+mg
a = 30° x: 0 =F — Fy, — mg sino; y: 0 = N — mg coso; Fr, =
uN;
F =mg (ucosa + sinav);
2) [Mycts F — ¢ynkmus ot p. Torma F(pg) = mg, T.€.
Lo cosaL + sinow = 1; po = I-sina _ 1-5in30° 0,58.
cosal cos30°
Haiit OtgerT: Yy = 0,58.
Ho-
Ne 288. —
N
X
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Jano: Pemenue.
[=5m; 1)0= N+Fi+Frp+mg
h=3m x: Fi+Fy-mg sino = 0; y: N-mg cosa=0;
m = 50 xr;
a=1w/c% Fr=ulV; . m
0=02. F) = mg (sino — pcosa) = Tg(h_w/ﬂ_hz) =
50 kr-10 m/c? 2 2) —
M 3 m=024(5m)° (3 =
SO 3025 w2 - ()
220 H;
2)0= Fy2+N+Frp+mg
x: F, — Fy — mg sino = 0; y: N-mgcosa=0;
Fry=pN;
F, =mg (ucosa + sina) = %(h +pVI? + hz) =
2
50 kr-10 m/c (3 M+ 02,(5 M)z 3 M)ZJ =
5™
380 H;
3) ma=F3+N+Fp+mg
X: ma=Fs—Fy—mg sino; y: 0=N —mg cosa; Fpp,=
u;
F3 =ma + mg (ucosa + sina) =
= ma+$(h+u\/l2 +h2) =50 kr-1 m/c* +
2
+M(3 M+02y(5 M) = (3 M) j — 430 H.
SMm
Haittu Fy, F,, Otser: F1 =220 H, F, =380 H, F5 =430 H.

F;.

1) N =
2 X
y
Foup
o ’”g
5 } !
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Jano: Pemenue.
m=4r=410° 1) Ilonp3ysce yka3zaHHEM K pelieHHIo, Oynem
KT; CYHUTATh, YTO COSCL = 1.
a=0,2 M/Cz; 2) m;:f+ﬁ+fm+m§
sina. = 0,02; x:ma=F — Fy,—mg sino;
n=0,04. y: 0=N—mg coso,; =iV,
F = ma +mg (ucosa. + sino) = ma + mg
(ptsina)=
=4000 xr02 wm/c’  + 4000 kr-10
M/c(0,04+0,02) =
=3200H = 3,2xH.
Haiitu F. Otset: F'=3,2 kH.
Ne 290.

Fom
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JaHo: Pemenue.
m = 3000 m;:f+m§+fm+ﬁ
T:_ 3.10° X: —ma=—F—mg sino + Fyp;
' y: 0 =N —mg coso; Fyy=pN;
K =g si +F %10 m/c20,003
sing = a =g sino. — L g coso = m/c”-0,003 —
0,003; ~ 0,00810 m/c> + + _F = _ 0,05 m/c® +
M = 3.10%r
0,008. L
3.10%kr
1) Hpu F =300 kH = 3-10° H;
6
a=-0,05w/c>+ 310H — 005w/,
3.10%kr
2) Ipu F =150 kH = 1,5-10° H;
5
a=-0,05wm/c’+ L3 10H — g \ye?,
3-10%r
3) Hpu F =90 kH =9-10* H;
a=-0,05m/c+ 9-10°H =_0,02 m/c%.
3-10%kr
910 3HAYUT, YTO TCJIO ITOKOUTCH.
Haiitu a. Otaer: 1) 0,05 m/c?, 2) 0 M/c%, 3) —0,02m/c?.
Ne 291. y
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Jano: Pemenue.
o m =300 1) ma, = F-F,=F-n mg; a1=£fug; Vo=ait = ul L
b m m
S.ln(x, = pngrt. S B
0,02; s 2) ma=F+N+Fqp+mg
;_: ?80 x: ma = F + mg sino. — Fpp; y: 0 =N — mg cosa; Fy, =
H; uN;
u=0,04. ma = F + mg (sina — coson;a=£+ sina, —
g p g
m
HLcosa);
V=Vytat =F rfugr+£ T + g (sino — pcosa)t x2E T
m m m
_ 2ugt + g sinat = 2.130}1 5 ¢ — 20,0410 M/c>5 o+
KI'
+10 M/c*0,02-5 ¢ = 3,0 m/c.
Haiitu Ortser: V'=13,0 M/c
V.
Ne 292(n).
x
JaHno: Pemenue.
m = 2ke F,,, +mgsina.=Fcosa
a=30° N =Fsino.+mgcoso
n=03 Fyp =N =p(Fsino+mgcosa.)
Haiitu F - 2 =>y( Fsina+mgcosa)+mgcoso=Fcosa
=>F=—mgw=21H.
psmao—cosa
Otset: F =21H.
Ne 293.
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BhiBeieM (opMyity uist Kodbduumenta Tperus (1. 0 = N +mg + Fap
x: 0 =mg sina. — Fp,; y: 0 =N —mg cosa; Frp, = PN,

. sino
0 =mg sino. — U mg cosa; | =

= tga.

h h
VYuuteiBas tga = 3 HOJIYYUM WL = .

3KCHepI/IMeHT BBIIIOJTHUTE CaMOCTOATCIIBHO.

Ne 294,
: )
b) / ( n
A/
Jlano: Pemenue.
o =30° ma=mg+N + Frp
p=02. x: ma =mg sina. — Fip; y: 0 =N —mg coso; Fr, = uN;
ma = mg sinol — W mg cosai;a = g (sinoL — pcosa);
a=10 m/c? ~[1—0,2-\/§J ~ 3,3 m/c>.
2 2
Haiftm a.|  Orser: a = 3,3 m/c’.
Ne 295,
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Jano: Pemmenwe.
h; 1= nh. 1) ma=N+mg; x: ma=mg sina; y: 0=N — mg
cosaL;
= osing sing=t-Ll. = &.
a=gsina; sina=—=—;a=<;
I n n
v} P p2
2)[272; VZ:\IZZQ: 2nhe = Zhg;hzi;
2a n
v
Vi =4/2¢h ; 2 :];
1 & 7
2
C) W TP C S C U PP CLU
a g 2 g
o,
4
Haiitu 4) ; OTBeT: o_ 1; h_y,
" 4 4
L
4
Ne 296.
Hano: Pemenue.
m=241= 2 2
5
=2,4-10* kr; F1—m% =2,4-10" KF-% =610° H;
R=100 ) 2
V=18 kM/u = F = Vs _ OV . B
2_m7_4m7_4F15 - a.
=5 wMc; V, = R :
2V.
Haiitu F7; £l Orger: F; = 6-10° H, ] =4.
1 1
Ne 297.
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JaHo: Pemenue.
m=21=210 - — p2 p2
KT; mau=N+mg;aH:?;N:m g—? =
R =140 wm;
V = 36 km/u=10 1 2
e =2-10" kr- [10 we? —(OWC)]—
: 40 m
=1,5-10* H=15 xH.
Haiitu N. Otser: N=15 xH.
Ne 298. ?
k
14
Jano: 2 2
m = 50 PemeHHe.%=meg;N=m %+g =
KT;
R=4wM; 2
% - =50 Kl“'[(64M/C)+10M/CzJ =950 H.
M
6Mm/c.
Haiiti Oteet: N=950 H.
N.
Ne 299, 1 P i
R
<
[ N
14
Pewenue.
2
1) m Ty —mg; V="2nRv; T, = m(g + 40°RV?);

R
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i 2 2
7. Haiira i, 2) % =T, +mg, T, = m(l;—gj = m(4m°Rv* —

g);

3)Hpuv=0,4c"

T, = 04 xr-(10 m/c* + 43,14%1 M(0,4 ¢~ ) =
~6,56 H;T, 20,4 kr-(4-3,14*1 mM-(0,4 ¢ ')’ — 10 m/c?) =
~1,44 H;

Hpuv=05c"

T, ~ 0,4 kr-(10 m/c* + 4-3,14%1 m-(0,5 ¢ ')’) ~ 8 H;
T, ~ 0,4 kr-(4-3,14%1 m-(0,5 ¢ ')* = 10 M/c*) = 0 H;
Hpuv=1c¢'

T, = 0,4 xr-(10 m/c* + 4-3,14*1 m-(1 ¢ ')*) = 20 H;

T, ~ 0,4 kr-(4-3,14*1 m(1 ¢ ')* = 10 M/c*) = 12 H.

Ne 300.

y
o X
Hawuo: Pemenne. ma =N +mg
R = 40 V2
M; x: m— = Ncos(90° — a); y: 0 = Nsin(90° — o) — mg;
o= 40°. i R i
mre Nsino; mg = Ncosa,; r_ tga;
gR
V= JgRiga =10 w/c? - 40 - tg40° ~ 20 wm/c.
Haiitu OtBert: V' =20 M/c.
V.
Ne 301. A
® — 0 >
R Fu *
m
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JaHo: Pemenue.
R = 100 - my2
M; ma=mg+N+Frp; Xt T=Fm;y: 0=N —mg; F,, =
p=04. uN;
V= JugR =+0,4-10 m/c>-100 m =20 m/c;
FTp o
tgo = 5 =pn=0,4; a=arctg 0,4 = 20°.
Haiitu Ortset: V=20 M/c, a =~ 20°.
V; o.
Ne 302.
A y
a —
T
X
S 0. l
Hano: Pewenue. !
[ =60 cm m;:f+m§;
= 2 2
=0,6 M; : m.V = Tsina; y: 0 = Tcosa. — mg; ——— = tgay;
o =30°. Isino glsina
V= \g-I sina-tga :\/10 wc? -0,6 Msin30°tg30° ~
~1,3 m/c.
Haiitu V. OtseT: V'~ 1,3 m/c.
Ne 303.
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Jano: Pemenwue.
d=5cm = 0,05
M; m;=f+m§;
[=8cm=0,08 Mm; 2
a = 40°. . = Tsina; y: mg = Tcosa; R = Isina;
R+d
2
———— =tga; V=2n(lsina. + d)v
g(l -sina + d)
4r(1-sina + d)v? = g tga; v:i g'-itga ~
2\ [-sino+d
2 o
< 1 10 M‘/C tg40 ~14 Ti
2-3,14\0,08 m-sin40°+ 0,05 m
Hatitu v. OtBer: v~ 1,411
Ne 304.
Hano: Pewenue.
a. = 60°%; ma=F +mg;
m = 100 r = 0,1 x: F=0;
KT; 2
2 2 .
V = 2 wm/c; 1=40 y: F= my- + mg coson=70’lKr (2 w/c) +
M= / 0,4m
=04 M. +0,1 kr-10 mM/c*-cos60° = 1,5 H.
Haiitu F. Otser: F=1,5 H.
Ne 305.
Hano: Pemenue.
m; = 0,3 ma=mg-T,
KT; { : : (my + my)a = (m, —my)g;
> mya=T—myg;
m = 0,2 - 0,3 kr—0,2
K. a=""" =050 K 0 v/c? =2 /e
my +my 0,3kr+0,2 kr
T=moa + myg =my | =T tm*m |
ml +m2
— 2mm, _ 2-0,2kr-0,3 xr 10w =24 H.
my + my 0,2 kr +0,3 xr
Haiitu a, OtBeT: a =2 M/c2, T=2,4H.
T.
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Ne 306.
Jlano: Pemenue.
m, 2m. 1)0=T,—mg; T\ = mg;
2)0=T1,-2mg; T, = 2mg;
ma =Ty —mg; _ L4
3 {2ma dmg T, 0=3Ts—-4mg; T5 = gmg.
T, Haittu Ti, T, Otser: Ty =mg, T, =2mg, Tz = %mg.
Ne 307.
Hano: Pewenue.
t=2c¢; ) ma =T — mg; mya = myg — T, (m + my)a=(mo—
S=12wm; |m)g;
m = 0,3 g=mom
KT, my + my
my = 0,34 as 25 m-m, _ 28
KT. Z)S_Et ’a_tT’ m1+m2 _th
28 mpmy 2:12m 03kr4034kr o o0
2 omy—my (2 c)2 0,34 xr—0,3 xr
Haiitu g. Orger: g = 9,6 M/c’.
Ne 308.
Hano: m=27,2 Pewmenue.
=
=2,27-10" kr; mya =T —myg;
m2:15,3T: {mla—F—T—mlg;
=1,53-10% kr;
2206 m/c. (m; + mp)a=F — (m; + my)g;
Hatea F. T F=(m;+m,)(a+g)=(2,72-10"+1,53-10%(0,6-10)~
o ~4,5-10°H;
T = (a+ g)m, = (0,6 + 10)-1,53-10* = 1,6-10°
H.
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Ne 309.
Jlano: Pemenue.
m; =100 T = 10° ma=F —T, —umg;
KT, 1) <mya=T, —pmyg — T,
my =50 1 = 510* e
KT mya =1y —Wmyg,
a=0,1 m/c% 2) (my +2my)a = F — ng(m, + 2my);
1 = 0,006. F = (my + 2my)(a + pg)=(10° kr+2-0,5-10°
KT)-
- (0,1 M/c* + 0,006-10 m/c?) = 3,2-10° H;
3) Tb = my(a + pg) = 5-10* k(0,1 m/c* +
+0,006-10 m/c?) = 8-10° H;
4 Ty =my(a+ng)+ 15 =2mya+ pg) =
=2-5.10"r-(0,1 m/c* + 0,006-10m/c?) =
=1,6:10"H.
Haiitu F, T}, T». Otser: F=32-10"H, T, = 1,6-10" H,
7, =8-10° H.
Ne 310.
Jano: Pemenue.
m; = 400 r = 0,4 ma :T—umlg;
KT, 1) _ .
> mya=myg T,
m, =100 T = 0,1
KT, (m + my)a=(m; - wm)g;
1=80 cm=0,8 u; u:i[mz —(m, +m2)£];
t=2c. m g
Haitru . 28 1 28
t m gt

92
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Ne 311.
Jano: Pemenue.
n, a, k,
m, |. YpaBHeHHe, OIKCHIBAIOIIEE ABHKEHUE A-I'O BaroHa:
ma =Ty — Ty +| — pumg,
wmm (ug + aym =Ty — T+ 15
JUlsl TIociieTHero BaroHa Oyzaem cuntath T, 4 = 0.
CknajpiBasi ypaBHEHUS JUIS KaXJOrO BaroHa, IoOJIy-
YUM:
Ty =n(ug +a). Torna T, = (n— 1)(ug + a).
[Iponoikas aHAIIOTUYHBIE PACCYKIECHUS
Ti=(n—k)(ug + a).
Hatitu OtgeT: T = (n—k)(ug + a).
Tx.
Ne 312.
Hano: Pewenue.
m = 1 CM. pHUCYHOK B 3a[Ja4HUKE.
KT; ma = Fyy; —mg;
n=02 1) yma = Fy — Fyyy —pmg;
2ma =2mg — Fyp;
2) 4ma = mg(1 — p;
B 10 m/c? B ).
a= S(-p=—"—(1-02) 2 m/c?;
3) Fan = m(a +) =me (15 41]="(5-y) =
2
_ lxr-10 m/c (5-02) = 12 H;
- - 1-p
4 Fio=2nig-a)= (g-¢' -
=2m= 2mg3-i—Tu=%(3+u) =M(3+0,2) =16
H.
Haiitu Otset: a =2 M/c%, Fy, = 12 H, Fyp = 16 H.
FH]: FHZ:
a.
Ne 313.
JaHno: Pewenne.
my, mp.
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Haiitn 1) ma=Fp +mg+Ni;
Fu, a. mya=F i1 +myg+ Na:
X1: ma = Fy —mg sina;
Xo: Maa = myg sinfy — Fy;
3) (my + my)a = (m, sinP — m, sina)g;
_ mysinf —mysina
my +m2

4) Fyy =my(a + g sina).

Ne 1 2 3 4 5 6 7 8
a, 0,6 - 4,05 -1,7] 2,95 3 0 0
m/c? 5 0,65
Fu| 08 082 1,09 22 1,3 08 14| 1,8

3aKkoHbI COXpaHEHUs!

HmmynscoMm Tenma p HasblBaeTCs IMPOM3BEACHHE Macchl Tela m Ha
€ro CKOpOCTb V. p =mV .

UYepes UMITyITEC BTOPOi 3ak0H HEF0TOHA MOXKET OBITH 3alrcaH B BUIC

FAt=Ap,
rie F — cuia, JICHCTBYIOIIAs HA TENO 3a BpeMs A7, A p — U3MEHEHHE
HMMITyJIbCa TENA.

OTcrona cnegyeT, 9TO ClIM Ha TEJNO WM CHCTEMY Tell He eHCTBYIOT
BHEIIHUE CHUIIBL, TO UMITYJIEC 3TOTO TENA WIH CUCTEMBI TE€I COXPaHIETCS.
OTO yTBEp)KICHUE Ha3bIBACTCS 3aKOHOM COXPAHEHMS UMITYJIbCa.

Pa6oToit A cuiabl F 110 IEPEMENIEHUIO 5 HA3BIBAETCA IIPOU3BEICHUE
Fs cosal, TIe oL — yroJ Mexty Bektopamu F u 5 . Kunetnueckas smep-
rus E, XxapakTepu3yeT JIBIKYIIEeecs TeJlo, OHa BhIpaXkaeTcs (hOpMyJIIOn:

2
rie m— Macca Teia, v — CKOpPOCTb Tella.

IloTennuaneHast 3Heprus £, XapakTepusyeT B3aUMOJCHCTBUE Tell.
ITonuno# sHeprueil E Ha3bIBaeTCsl CymMMa NMOTEHLUANbHOU dHepruu E;, u
KHUHETUYECKOU 3HEpruu K.

MoO>KHO J10Ka3aTh CIEAYIONIyI0 (hOpMyITy, KOTOpasi Ha3bIBaETCs 3aKO-
HOM U3MEHEHHS SHEPIun: Ey+E =FE,+E,—4,

rae E, — HadanbHas KWHETHUYecKas SHeprus, E,, — HadambHas Io-
TEeHIUaJbHasl dHeprus, E, — KOHEUHas KWHETHYeCKas dHEprus,
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Er,z — KOHCYHasA MOTCHIUAJIIbHAA SHEPrus, A— pa60Ta BHCIIHUX
CHII.

Ecmu 4 = 0, To monHast 3Heprus coxpassiercs. Egy+E, =Ey+E, wm
El :EZ >
rne E| — HavanpHas ToyiHas SHeprusi, £, — KOHEYHas MOJHas dHep-

THS.

OTO yTBEp)KACHHE HA3bIBACTCS 3aKOHOM COXpaHEHMsl dHepruu. He
cieyer 3a0bIBaTh, 4TO paboTa A paBHa HYJIO HE TOJBKO, KOTAA PaBHBI
HyJIIO cCujla F WM TIEpEMENIEHUE 5 , HO U Koraa o = 90°, T.x. cos 90°=0.

Ecnu Teno maccsl m NOAHATO Ha HEOOJIBUIYIO BBICOTY /1 HaJl TIOBEpX-
HOCTBIO 3eMJIH, TO OHO 00JaaeT MOTEeHIIMATBHON YHeprueH £, = mgh,
rre g — ycKopeHHe cBOOOJHOTO MaeHusl.

[Mpy>xrHa KECTKOCTH k, CoKaTasi Wil pacTaHyTas Ha Ax obianaer mo-
TEHLIMAJIbHOW SHEPrueil: E = % .

MomtHOCTRIO N Ha3bIBa€TCSl OTHOIICHHWE PabOThl A KO BpEMEHH 1,32
KOTOpOE OHa COBEpLICHA:
N=Alt.
Kosddunnentom mosie3Horo IeHCTBHS 1| Ha3bIBaeTCsl OTHOIICHUE
TIOJIE3HOM PaboThI A, K paboTe 3aTpadeHHOl A;: 1 = A /A.,.

KoadduimeHT mosie3Horo AeHCTBHsI BCEra MEHbIIe 1.
Ne 314.

JaHno: Pewenue.
my =10 1=10*kr; py =mv, =10*kr-10 m/c = 10° kr-m/c;
v =36 km/u =10 m/c; Py =myvy =10°kr-25M/c=2,5-10*
my =11=10° KT} —_—
vy, =25M/c
Haiitu py, p, OtBeTt: p; = 10° xr-m/c, p; = 2,5-10*
KI-M/C.
Ne 315.
Hano: m; = 160 Pemenue.
T myv; :m2V2;
my =871 myv, 81600 m/c
vy = 600 e v = m1 = lcor =30 M/c.
Haiitu v, Ortset: v; =30 m/c.
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Ne 316.
Hano: Pemenue. per =Pct Vv, PcB =Pc V'V,
Pcr > Pes pcr _ Pcr
PcB  PcB
Haiiru: OTBeT: Per _Per .
Pct PcB  PcB
PcB
Ne 317.
JaHno: Pewienue.
m=2000T= p=mv, Dy =mv,;
=2-10° xr,

v, = 72 xm/u = 20

Ap=py—p=m(v,—v)=

=2-10° kr(20 m/c—10 m/c) =2-107 Kr-Mm/c.

Mm/c,
v =36 km/a = 10 m/c
Hatit 4p Otger: Ap = 210" xr-m/c.
Ne 318.
Jano: Pemenue. 1)
m=100r = Ap; =mv—0=0,1xkr-10 m/c =1Kr-™m/C
=0, 1xr, Ap =F -1
v =10m, Apy mv _ 0,1xr-10 M/c
= F="=—=—"———"=20H
4 =005c, 1 f ; 0.05 ¢
f, =0,01c. 2) Apy =my—(-mv)=2mv=2-0,1xr-10 m/c =2
KI-M/C
Apy =Bty ;
A :ﬂ:@ZZ-O,IKr»IOM/czzooH.
t2 t2 0,01 C
Haitru: Otset: Ap; =1 xr-™m/c, Ap, =2 xkr-m/c,
Ap1.Apy, By, F =20H, F, =200 H.
F2 .
Ne 319.
Hano: Pemenue.
m=400T = Fl:2mv:2~0,41<r-25M/c:800H
0,4xkr; 4 0,025 ¢
v =25 M/c;
> mv 0,4 kxr-25 m/c
4 =0,025¢c; F2=Z=7004C =250 H.
t, =0,04 c;
Haittu: F|,F, Otser: £ =800 H, F, =250 H.
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Ne 320.

Jano:
x=5-8t+41%,
m=2Kr

Pemenue.

a
1) X:xO+V0t+5t2;

3HAUUT v, = -8 M/C; a =8 m/c%;
v=vy+at=-8+8,
p(t)=mv(r)=2(-8+8)=-16+161;

2) p(2)=-16+16-2 = 16kr-M/c; p(4)=-16+16-4 =

=48 Kkr-M/c;
3) F=ma=2xr-8m/c=16 H;

Haitrn:
p2)p4), F
Ne 321.
Hano:
m=100T

0,1kr,
v =20 m/c,

o = 60°.

Otser: p(2) = 16 xr-™m/c,
p(4) =48 kr-m/c, F=16 H.

Pewenue.
Apy = mvsiNo—mvsiNo = 0,
Ap, = mvcoso—(—mvcosa) = 2mvcosa,

Ap = \|Ap; + Ap; = Ap,=2mvcoso =

=2-0,1 kr-20 M/c-c0s60° = 2 kr-m/c.

Haiitu: Ap.
Ne 322.

N

OtgeT: Ap =2 xr-M/C.

(12 p(T14)
~——
\\\\ ”/
p(0)=p(7)
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Jano: (T _(T) _
m =1k, Pemenue. 1) Ap )P Zj—p(o);
v=10wm/c
Ap(%):\]mv2+mv2=mVx/§=1Kr-10M/c-x/—z
~14 xr-m/c;
(T (TY) _ (T
2) Ap| = |=p| = |-p(0)=2p| = |;
) p[zj p[zj 70) p[zj’
T
Ap(zj: 2mv=2-1kr-10 m/c = 20 Kr-M/C;
3) Ap(T)=p(T)-p(0)=0; Ap(T)=0.
Haii-
aHT OtgeT: Ap(zjz 14 xr-m/c, Ap(zj =20 xr-Mm/c,
™ Ap(+-), 4 2
4 Ap(T) =0.
T
Ap(3) Ap(T)
Ne 323(m).
Hano: Pemwenue.
m; = 2Kkr myy —myv =(my +my v’ <=>
m, = OKT _
v =2 Mm/c vy e
m1+m2

Hatitn: v’ - ?

OtBer: vV =1 M/c.

Ne 324(n).

JaHo: Pemenne.

m =50kr mv=(m+M)v' <=>

v =0,2 kr / m

M =200kr v _m+MV—O,O4M/c,
Haiitu: v’ - ? Otset: V= 0,04 m/c.

Ne 325(n).

Hano: Peruenue.

m; =20t myy+myvy =(m+M )y <=>
m, =301 mvy + m,v

Vi :0,3M/C VZ#V:O,24M/C.
v, =0,2 M/c m+M

Haiiti v-? Ortset: v = 0,24 M/c.
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Ne 326(324).
Hano: M =200 Pewmenune. MV =mv+mv=2mv
KT, oM .0,02 K[
m=20T = 0,02 V—ZVM—Z 500 m/c 20 Kr—O,lM/C.
KT,
v =500 m/c
Hatitu: V Otser: V'=0,1 m/c.
Ne 327(325).
Jano: Pemenue.
M =200 (M+m)V =MV'+mv;
KI'
) M —
A N bl el LN LY
M M
Im/c, 50
m=50kr| Tpu v=-4wmlc, V'=1wmlc+(1we—(—4wmlc))—=2,25
TR 200 xr
Hatitu
v Mm/c.
Tpu v=2 we, V'=lwe+(1ne—2mc) 2% = 0,75
200 kr
Mm/c.
Tpu v=6 e, V'=Ine+(Iwe—6 ) o = 0,25
200 xr
Mm/c.
Ne 328(326).
Jlano: m
. MA == : = —— =
M =750 1= Pemenne V =—mvcosa; AV m VCOSOL
7108
73107k, :—307“2.103 w/c-cos60° = 0,02 m/c.
a = 60, 7,5-10%kr
m =30 KT,
v=lxm/c = 10°
M/C
Haiitn AV Ortset: AV =0,02 m/c.
Ne 329(327).
Hano: Pemenue. mv =mv'cos45” + mv' cos45° ;
. V=IOM L sinas v
V= v ~ 10 we ~7wMm/c.
2sin45°  2-0,71
Haiitu Otser: V' = 7 M/c.
v!
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Ne 330(328).

Hano: Pemenne. (my +my)v =myv, ;
my =20 KT, m, 60 Kr e = 0.7 81/

- = -1m/c=0,7M/c.
my =60 KT, N m1+m2v2 20 xr + 60 kr "

Vy) = 1 M/C.

Haiitu v, . Otset: v; =0,7 M/c.

Ne 331(329).

JaHno: Pewenue.

m=20 mr = 2:10°

KT,

h=2xm=2-10° m.

A=mgh=2-10"kr-10 m/c?-2-10°m = 0,4 JIx.

Haiitu A OrtBet: 4 =0,4 k.
Ne 332(330).
Jano: Pemenue.
p=7,8-10° KT/™’, A=mgh=pVgh=pl Sgh=
[=5M, =78-10°kr/™M® -5M-1072 Mm% - 12M ~ 4,7-10°
S=100cm> = 10| Ix.
M, h=12Mm.
Haiitn A Otser: 4 ~4,7-10° [T
Ne 333(331).
JlaHo: m=2xr, Pemenue.
h=11;/[, A:mh(a+g):2Kr~1M(3M/c2+10M/c2)=26I[
a=3m/c". %K.
Haiitn A4 OtBet: A =26 JIx.
Ne 334(332).
HaHo: h=5M, Pemenne. 4=hgV(p,—p,)=
V=06 M, 2 3 3 3
B =5 w10 w/e” 0,6 m* (2500 xr/ae® ~ 1000k’ ) =
P = 2500
KT, =4,5-10% Jix.
P, =1000
KD/M.
Haiitn A4 Ortser: 4 = 4,5-10* k.
Ne 335(333).
Jano: Pemenue.
F=200H, A= Flcosa. =200 H-10 M- cos45° ~ 1420 JIx.
[=10M, a=45°
Haiitu A4

100
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Ne 336(334).

Hano: a=47, . Pemenne. 4= mglcos[a + Ej = —mglsino, =

m=10 T = 10 2

KT, =-10*-100-10-sin4o ~ —7-10° k.
/=100 m.
Haiitu: A | Otser: 4 ~ —7-10° JTx.
2 2 2 2

Ne 337(335). :%, =gt S :v0t+%=gt2 +%= 3<‘>;t :

g’
A _mgS S 5, 1

4, mgS, S, g 3
2

Ne 338(336).
Jlano: Pemenue.
m=100 v = 0,11 1) 4 =—mgh=-01xr-10 wc>-5m=—5 JIx;
K hesu 2) Ay =mgh=0,1xr-10 m/c?-5m=5 JIx;
3) 43=mg(h—-h)=0.
Haiiu: OrtBet: A; =-5 Ik, A, =5 JIx, A3 =0.
AI’AZ’A:;
Ne 339(337).
M EZ};(;’ Pemienne. 4 = Mgh + mhgg =gh (M + %h] =
m=4001/™M =
= 0.4xr/m, =10 m/c2-10 M[S e 4+ 2 KM 'IOM] =1000 JIx.
h=10 M.
Haiitu: A Orteet: A = 1000 [Ix.
Ne 340(338).
o
F
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JHano: K
Pemenne. 1) 4, = Filcosp =l ———=
F=30H, /1,12+F22
F2 =40 H, 2 2
A (30H)
1=10 m. =1 =10m- =180 JIx.
JE2+F? J(GOHY + (40 1Y
£2
2) 4y = Fylcosa=1——2——=
/Flz LR
2
=10 M- (40H) =320 JIx.
J(30 H) + (40 H)?
3)
\/ 2 2 2 2
A=\F+F, 1:\/(301{) +(40 H)” 10 m = 500 JIk.
Haii- OtBet: A; = 180 JIx, 4, =320 Ik, A = 500 JIx.
™: 4,45, A
Ne 341(339).
Hano: m =3m,, Pemenue.
1 m1V12 mzvf 3ml(v1 )2 E
== E=——-, E,= == ==
ez T 277 T2 3) T
E 3
Haiiu: E OrtBeT: ﬁ:l.
Ne 342(340).
Hano: v=7,8 Km/c Pemenmue.
= 2 6 6-103KF(7 8~103M/c)2
=7.8-10° m/c, =" _- ' ~ 2:10* 1
m=6,6T= 6,610’ 2 2
K.
KT
Haiiru: E Otser: E~2-10*
Ne 343(341).
Jano: Pemenue.
m = 4Kr, mv% mv12 m(, 2
v =2wm/c, A=—AEg “[2‘2 :‘5(”2 )=
v, =8M/C
? :—42£~((8 we)’ = (4 wie)’ ) = =120 [l
Haiitu: A OtBer: A =-120 JIx.
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Ne 344(342).
Jano: 1
=18, | Pemenne. p, =mv, =18m, gvz =3m,v,,
1 - _ PrL_,.
=— P2 =MVs, p1_3p23 _39
VI 6V2 p2
2
g =g 18 1o 1 myy
2 2 36 2 2
2
E, =122 B _1
2 TE 2
Haitrir: Omper: =3, B 1
L E D2 E, 2
P By
Ne 345(343).
Hano: m_ 2
E 4
p=8 K- Pemenue. p=mv; E=—2y?; 2 =2 Y.
5 p mv 2
m/c”, 6
E =16 Ix peof_p 160 =4Mm/c;
p 8 kr-m/c
2 2
8 .
:p:p7:7( o M/C) =2KTI.
v 2E 216 ]Ix
Haiitu: OtBeT: v=4M/c, m =2 K.
v,m
Ne 346(344).
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Hano: 2 )
m=100 r=0,1 Pemenue. sing Tsina ;
KT, mg = Tcosa.
[=40cm = 04 ) )
M, E, - m; _ mglsm2a tga _
a=60". .
= 5-0,1 kr-10 m/c? -0,4 M -sin60° -tg60° = 0,3 JIx.
Haitti: E, Otser: E, =0,3 Jx.
Ne 347(345).
Jlano: Pemenue.
3 4
m=2m; =2-10" KT, Ezmgh;hzif 107 o —0,5M.

E=10 x/x = 10*

mg  2-10%kr-10 m/c2

Jx.
Haiitu: 7 Otsetr: 7 =0,5 M.
Ne 348(346).
Hano: Pewmenue.
m =300 kr, E =mgh=300kr-10m/c? -1,5m = 4,5-10° k.
h=15M.
Haiitu: E Otser: E =4,5-10° k.
Ne 349(347).
HdaHo: Iy =6 M, Pemenue.
m=200r = 0,2 1) AE, = mghy =02 kr-10 w/c* -8 m =16 JT;
KT, 2) AE, =mg(h—h)=02xr-10mc* (6 M—8 M) =—4
hz = 8 M. .
I[>K3
3) AE; =mgh =02 kr-10 m/c* -6 M =12 JIx.
Haii- Ortser: AE; =16 [Ix, AE, = -4 ]k,
TH: AEy, AR, AB AE; =12 JIx.
Ne 350(348).
Hano: [ =2, Pemenue.
m =100 kr. A:mgé:IOOKr»IO M/CZ-ZTMZIOOOI[)K.
Haittu: 4 | Otser: 4 =1000 Ix.
Ne 351(349).

ITo rpaduky Haxomum, uro F, =800 H mpn X =8 cm = 0,08 m. OTcio-
na g-— lFxX =0,5-800 H-0,08 m =32 JDK. Dusuyeckuid cmbicn tgo —
2
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ko3 durment xecTkocTn. PU3NIECKUN CMBICT TUIOMIAIN TPEYTOJIbHUKA

noz ygactkoM OA rpadmka — MOTeHIMaNbHast SHEPTHS TPy KHHBI.
Ne 352(350).

Jano: Pemenne.
[=3em=0.03m 15 1o 520 0,03 m=03 k.
F=20H. 2
Haiitu: E | OtBet: E =0,3 JIx.
Ne 353(351).
Jano: Pemenne.
= = 2
k 40K}1/M W 4~104E-(5-10‘3m)
=4-10" H/m, A=""= M =0,5 JIx.
[=05cm=510" 2 2
M.
Haiitn: 4 Otet: 4 =0,5 [Ix.
Ne 354(352).
JaHno: Pewenue.
L=4mm = 04 Elzﬁ,&:ﬁ;&:lzz;
M, 2 2 E
E; =0,02 Ix, , )
I3 (4 cm)
12:4CM. E2:E17:0,02H)K72:2H)K.
ll (0,4 CM)
Haiitu: E, OtBeT: E, =2 [Ix.
Ne 355(353).
Hano: _F
R =0, Pemenue. 1) F =kAx, Ax) = o’
F =10H, 2
: 4 :lFlel S Kiny
F,=20H, 2
F3:30H 2) FszA)Cz, szz%n

1 _ _ L o
Az—z(Fzsz Flel)—Zk(Fz Fl)

D I O S
3) AHaJIOTHYHO: 1613_5(1?3 Fz)

2 2 2_ 2
4)0Tcma%:Fz—Fl _(20H) -(10H)"

| R (10 H)?
2 2
A4 _FP-F _(30H) -(20H) s,
4 F (20 H)?
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Haitru: OrtBer: A ,é =1,25.
A4 | 4
44
Ne 356(354).
Hano: 2 F_ /2 2
F =40 Pemenne. 4= Finar —( nax/2) _ Lnax 1—l =
max 2k 2k 2k 4
H, 5 )
k=500H/ | _3Fma _3(OH) o
M. 8  8-500HM
Haiitn: 4 Oteet: 4 =1,2 JIk.
Ne 357(355).
JaHno: Pewenue.
m = 0,5 kT, e V2
v=4wm/c. T2g’
2 2
A:—mghz—m%:—O,S H~M=—4I{>K;
AEg =—A=4 Ix; AEx = A=-4 ]Ix.
Haiiru: OrtBeT: A=-4]x; AE; =4 JIK;
A, Abpp Abge AE ;¢ =4 JIx.
No 358(356).
Jano: h=2mMm, Pemenue. Ey =mgh=0,4xr-10 m/c-2 m =8 Jx.
m=400r = 0,4
KT.
Haiiti: Ey OtBet: Ey =8 Ix.
Ne 359(357).
Jano: 20,1 kr-(10 m/c)?
m=100r = 0,1 Pemenue. EH:%:’KF(%:SIM.
KT,
v=10wm/c.
Haiitn: Ep Otser: Ep =5 k.
Ne 360(358).
Hano: m =3 kr, Pemenne. Ey =mgh —mghy =mg(hy—hy) =
h=35m, =3 xr-10 w/e- (5 M—2 M) =90 JIx.
h2 = 2 M.
Haiitu: E, OtseT: E; =90 IIxk.
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Ne 361(359).
Jano: P mvé dmeh -
Vo =10 M/c CIICHUEC. T =zmgh ,
2 2
h= Vio = (IL/C)Z = 2’5 M.
4g  4.10 M/c
Haiitu: & OtBet: h =2,5M.
Ne 362(360).
Hawuo: Pemenue. 1) Ep =2 (v, — gt)* =
. = gt) =
m=50t = 0,05 x=3(0=g)
2
KT, _905kr (30 w/c —10m/c? -2 c) =2,51x;
vo =30Mm/c, 20
t=2c. 2) Enzm—EK=%(V§—V§—g2l2+2gt1}0):
mgt
= —g(Zvo - gt) =
2
:MZM/CR(Z-SO we =10 /c? -2 ¢) =20 [l
Haiitu: Otser: E; =20 Ik, Ey =2,5 k.
Ep. Eg .
Ne 363(361).
HaHo: mvy? —
Ah=10m Pewenne. 2 mgAh <=>vy =28 AN
Ah=h a)vo =14,1u/ ¢;6 vy =2gh
Haiitu: v, OTBeT: vy =14,1n/c ,vy =+/2gh .
Ne 364(362).
aHO: z 2
Ji[o, h Pemenne. 20 = h+—v, v=alvy —gh
Haiiru: v OtBer: v = ng -gh.
Ne 365(363).
Hano: Pewmenue.
— 2
v0—6001\f/0, v§=v§+v§;E:mv",vﬁ:E,Vi:Vg*E;
m=10T = 0,01 2 m m
2E
KT, v 1
E =450 JIx. ctga=-"= 228 [ [ootenowe
Y 0" 21? -1 2450 ik
~0,57; a=arctg 0,57 ~ 60°.
Haiitu: o. OtBeT: o =60°.
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Ne 366(364).
Jano:
m = 25KT,
[=25Mm,
T=550H

Pemenne.
2
mgh =——,

2
T:mg+%= mg+2mg?:mg(l+2%j,

h_’[T_lj_ZSM( S50 H 2_1j:1,5M.
2\ mg 2 \25«r-10 m/c

108

Haiitu: & OtBet: h = 1,5 ™.
Ne 367(365).
mg
Jano: Pemenne.
m,a m?
h=1—-lcoso=1(1-cosa); mgh=——;
2
T=mg+ﬂ=mg+2mgﬁ=
2 /
1-—
=mg + 2mgw =mg(3—-2cos ).
Haiitu: T Orteer: T = mg(3 — 2cos o).
Ne 368(366).

mg

1 N
i

mg
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Jano: Pemenue.
m, h=3R, 1)

2
my,
mg/’l=71;Nl :%+mg:mg+2mg%:mg+6mg:7mg;

2

2) mgh =mg2R + —m;Z ;
mv% .
N, :T—mg:2mg—mg:mg 5
Haiitu: Otsetr: N, =7mg, N, =mg.
NI’NZ
Ne 369(367).
JaHno: 2 2 2
m Pewenue. ﬂ+2ng=m—V; T :ﬂ+mg;
: 2 2 R
2
my
Ty=—=2 _m ;
2 R g
mv% mv12
AT =T, -1, =-2mg + —7=—2mg—4mg=—6mg.
Hatiru: Otsetr: AT =—-6mg.
AT .
Ne 370(368).
Hano: kA?  mv? k
k, AL m. Pemenue. 5 =5 y= gAl ;
Haiitu: v. |
Ne 371(369).

Bocmonb3yemest popMyIioii, BeIBeIeHHO# B 3a1aue 368: v = \/EAI
m

a) T. x. voc Al, TO CKOPOCTH YBENUYNTCA B 2 pasa.
0) T. k. voc+/k , TO CKOPOCTB YBEIIUUUTCS B V2 ~14 pasza.

B)T. k. v % , TO CKOPOCTb YMEHBILUTCS B x/E ~ 0,71 pa3za.

m
Ne 372(370).

Hano: 2 o I
Pemenne. ™ ¢ mox =" ; v= x> —2gx.
m, k, X. 2 & 2 m &

YuuteiBas pe3ynbTaThl 3aMadd 368, modydaeM, 4To
9TH CKOPOCTH OYIYT HECKOJIBKO PA3IHYAThCSL.

Haitru: OtseT: y= £x2_2gx.
V. m
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Ne 373(371).
Hano: 1
m = 60 K Pewenue. mg(h+x)—5Fx,
r3
h=dw, F:2mg(1+9=2~601<r~10w&(u%j:éoOOH.
x=1M.
Haiitu: Otset: F = 6000 H.
F
Ne 374(372).
Hano: I=1wm, F2
Fpge =26 H, k=2,5xH/n=|  Pomenue. mgl=—"-;
=2,5-10° H/m, F =\[2kmgl =+/2-2,5-10°-0,05-10-1 = 50
m=50r=0,05 kr. H.
F >F,,. ,3Ha4UT JIECKAa Pa30pPBETCAL.
Haiitu: F OTBeT: ecKka pa3opBeTcs.
Ne 375(373).
JHano: Pemenue. A =pmgl , F=pmg,
k=100 H/M, 2 222
m=800r = 0,8| 4y =1l KL
2k 2k
KT,
I=10cm = 0,1 A _pmg 025-08kr-10mc” 1
M, 4, 2k 2-100HM-01m 10
w=0,25.
Haiirn: AL Orser: A _ L.
A, A, 10
Ne 376(374).
Hano: Pemenwue. 1) ma=F —pmg; F = m(a + ug),
m=151=
C15-10%r, A =Fl=m(a+pg)l=1,5-10" kr-
a=14wm/c%, -(1,4 Wt +0,02-10 M/CZ) 10M=2,4-105 JIk.
n —1020120 T D=l
T =-0,02-1,5-10%r 10 w/c2 10 M = —3-10* [k
3)E = A+ 4 =2,410° JTx — 3-10* [x=2,1-10
JIx.
Haiirn: Otser: 4, =2,4-10° Ik, 4,=3-10" Jlx, E,=2,1-10°
4,4, E,. k.
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Ne 377(375).
Hano: Pemenne. 1) 1o rpaduky BUIHO, 9TO CKOPOCTE B HyIIe-
m =20 | Boii MOMEHT BpeMeHH v, =10 M/c , a B MOMEHT BpeMeHU
T= 4 | =20 ¢ cropocts v =20 m/c.
=2-10
r 2) Io 5TUM JaHHBIM HalleM Ag :@_@ :T(VZ _VZ) -
> T2 2 2l 0
=20 2-10*r 2 2
c. = (20 we)? - (10 wie)? | =3 10° Tk
u=0,0; _ B
3) ma=F-umg; a= Y~ Y ; F:m(ﬂ+umg];
t
A=FI :ml(v_tvo +ugj
4) [epemenienue Tpoieidyca / OymeT paBHO TUTOINAIH
mon rpa¢pukoM. Beramcnamm ee, monp3ysch M3BECTHOW W3
reoMeTpuu GopMyIIoi Is IIomanu Tpaneun. [ =>""0;;
Torma 4=mr =20, Y=% +pg):2-104KF-
20 M/c;lO we -20c~(20 we—10Me o oc 1o w&j:
6-10° JIx
Hariru: Orser: 4=6-10° Ik, AE, =3 106 k.
AAE,
Ne 378(376).
Jano: Pemenue. 1) 4 =—pmgl =
m=2T1 | —204-2-10°kr-10m/c? - 50 M = —4-10° [
210w, 2) E, = A=-4-10° T
[=50 M, kOO ’
p=04.
Haiitu: 4,E, Otser: A=-4-10° Ik, E, = —4-10° JIx.
Ne 379(n).
JlaHo: h Pemrenue.
=1,4m m?  mv? mgh
m = 6| meh="o =Fl=>F=Tg=900KH.
1=10cm

Ortsert: F = 900kH.

Hatitu: F - ?
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Ne 380(378).
Jano: Pemenue.
m=1500T 2

mv°-
= ]

=15-10°kr, F=150kH

Fl
= 15-10°H, 1=500m. | _ [2F _ |215-10°H-500m
m

=10 m/c.
1,5-10%r
Haiitn: v Otser: v = 10 M/c.
Ne 381(379).
Jano: m
I=36Mm, Pemrenue. 1) ?(vl2 —vg): umgl ;
n =10 m/e, H_vlz—vzz _(IOM/C)Z—(SM/C)Z_OOS
vy =8 m/c. 2¢l 2-10m/c?-36M
m m
2) [AE| =2 3 )s By =Tof
AE 2 8 m/c)
u:1—%:1—(“‘7&)2:0,36 o 36% .
E Vi (10 m/c)
Haiitu: |AE|
Oteet: n=0,05, —=0,36 wm 36% .
|a] i
El
Ne 382(380).
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Hawuo: Pemenne. 1) Ma=Mg+Fyp+N;
M,m x: Ma=Mgsino—Fp,; y: 0=N—Mgcosa;
F,=pN; a= g(sina — pcosa)
2) PesynbTar pacuera yCKOpEHHS IS TPYKCHOTO Baro-
Ha HE 3aBHCUT OT Macchl M. DTO 3HAYUT, YTO OH OyHeT u
JUISL HETPY>KEHOTO TAaKUM JKe. DTO K€ 3HAYMT, YTO MX Ha-
YaJbHbIE CKOPOCTH B Ha4ajie TOPU30HTAIBHOTO Y4acTKa
MyTH OyAyT OAMHAKOBBI M PaBHBI HEKOTOPOMY 3HAUCHHIO
Vs -
2 2
3) %:uMgL; =2
2 2ug
Vi L
4) Ananoruvno /=—2 . Otcioga L =1 wm —=1,
2ug l
T.€. TOPMO3HBIE ITyTH OOOWX BAaroHOB OYAYT OJMHAKO-
BEL
Haiiu: L
OtBer: —=1.
L l
/
Ne 383(381).
Hano: Pewenue.
[ 0,1 2
mglsino, = % +wmglcosa ; v =4/ 2gl(sina — pcosa) .
Haiiru: OTtBeT: v = \/Zgl(sina — pcosa) .
v
Ne 384(382).
};a—ﬂ(z): Pemennue. mgh = umg\ h? + b?cosa. + umgs ;
a b
M, COS0L = ———— ;
h=5Mm Vi? + b?
h 2M
’ h=pb+pS; p=——=—-"—-=0,05.
§=35 B = S TS 435w
M.
Haittu: Otset: pn=0,05.
u
Ne 385(383).
Hano: B o Mhnh
M. m h Pewenue. pmgl = Mgh;, n= i
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Haiimr: p OTtBeT: p _Mh .
m
Ne 386(384).
Jano: Pemenue.
m=10k mgh=4,,;
C s Apin = Ay +mgh = 2mgh =210 kr-10 w/c> -5 = 1000
JIx.
Haiitn: OtBeT: Ay = 1000 JTx.
Amin .
Ne 387(385).
Jlano: 1 Fx
Pemenne. — Fx = [, n= .
m, F’ X, l 2 Hmg H ngl
Haiitu: p.
auTit: W OtBeT: U= Fx .
2mgl
Ne 388(386).
Hano: Pewenue.
m=5 1 = 510’ AE; = mgh=5-103-10-4=2-10° JIx;
KT, 3
1=200 M, AEK=ﬂ(v§—vf)zﬂ(sz_lsz)z—s-loﬁl
h=4 w, 2 2
v =15 m/c, s
Ac =—pmglcosa = —pmgl =
v, =5 M/c, ; 5 5
W =0,09 =-0,09-5-10° kr-10 m/c”-200 m=-9-10" Jx;
T Ap + Ac = AE + AEy;
Ay = AEy + AEyg — A =2-10° ik —5-10° Ik +
+9:10° ik = 6-10° Jix;
5
Fr :ﬁzngyl(ﬁﬂ.
/ 200 m
Haiitu: Otser: AEy = 2-10° I, AEx = —5-10° JIx,
AEy, AEy, Ac = -9-10° Jlx, Ay = 6-10° JTx, Fr = 3-10°
Ac, Ar, Fr. H.
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Ne 389(387).

JaHno: 2

m =80 kr, Pemenue. mgl:%vz—A; A=-m gl_% =

l = ZOOMa 2

_ 50 M/

v =50 m/c. = _80 kr - ]OM/CZ~200M—(1;C)]:_6'104 JIx.
Haiiru: A4 Otser: A=-6-10* x.
Ne 390(388).

Jano: Pewenue.

m=9,6r= 2 2 9,6-107°

_myp omvy  m( 5 o\ 9, K
6107 | A= =Sl d) =
KT,

2 2
o = 825 wrc {(746 wie)? ~ (825 wie)? | = ~600 T

2 2 -3
> _mvy o mvi _m( o o\ 9,6-107 xr
v =746 Mm/c, Az_T_T_E(Vz_VI)_f'
V2 =OTSMC (6752 - 746 ) = ~480 Tl
[ =100 M.
Haiitu: Otset: 4; = —600 JIx, A, ~ —480 JIx.
Al’ Az.
Ne 391(389).
Jano: 2 2
m=21 = 2-10° Pemenue. mgh+m:—A+m; ;
KT
’ mi o o
vy =50 mM/c, A:E(V —Vo)—mgh=
h=420m, o3
v =30 m/c. 20 = ((30 w/e)® - (50 M/C)Z)_
~2:10% kr-10 m/c? - 420 m=-107 JIx.
Haiitn: 4 Otset: 4 = —-10" JIx.
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Ne 392(390).
Jano: my?
m =100 kr, Pemenue. mgh =—FI + T;
h=8M, 2
1=100 M, F:’"(V—th:
v =10 m/c. I\
2
_100kr [(I()M/C)—lo we? -8 M] =-30H.
100 m 2
Haiitu: F Orteet: F =-30 H.
Ne 393(391).
Jlano:

v=2340kM/94 = 650
Mm/c,

Pemenue.

N =vF =650m/c-2,2-10° H=1,43-108

Br.
F =220kH =2,2-10°
H.
Haiitu: N Otser: N =1,43-10% Br.
Ne 394(392).
Jlano: Pemenue.
v =900 KM/‘I = 250 N 3_107 Bt
m/c, =

N =30 MBrt = 3-107
Br.

=—=2""_" -3.10*H.
4v  4-250 m/c

Hatitn: F

Ne 395(393).

Hano: v =30 m/c,
F=100H, £=02.

Otser: F=3-10"H.

Pemrenue.
N=vpF =30m/c-0,2-100 H =600 Bt

Hatitu: N Otser: N = 600 Br.
Ne 396(n).

Jrlnagot'u Pemenue. 1) a= i—f; v=at= %;
Hatitu:

v, E., Arp, N| 2) E,
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Ne 397(395).
Jlano: Pemenue.
N =72 kBr= N = Fv;
_ 4
=72-10" Br| mg(sma-ﬂ—ucosa = mg(51na+u\jl—sin2a);
m=5T1=
= 5.10%kr, v=
sin(x:O2 (s1na+u\/ —Sll’l U.)
n=04 B 7,2-10* Br e
10 m/c-5-10° KF(O,2+0,4\/1—0,22)
Haiitu: v OtBeT: v = 2,4 Mm/c.
Ne 398(396).
Hano: Pemenue.
m=1T 2
- N=FK;Fl:ﬂ+umgl;
X 2 2
= 10 ) )
V| mv mvi|v
KT, N=—=
1=300 ( 2 gJ (21 ”gj
" 3 30 m/c)?
v=30m | 107k 30wl (30N o002 |- 27000 B
e, 2 2-300 m
n=0,03
HaiiTu: Orteet: N = 27000 Br.
N.
Ne 399(m).
Jlano: Pemenue.
v,S,mnF . V2 V2 "
HaﬁTH: l)S:Z,azz—,Z)vzat,tzz,
at,E, AN .
3) E, _ﬂ ;4) A = nFs;
A
5) N=—.
t
Ne 401(399).
/
h
o

0 ' ' 117
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JaHo: Pemenue.
[=1M,
h=0,6M 2 ;2
, Frp = pmgcosa = ping l 7 iy
n=0,1.
A=mgh+ Frpl :mg(h+u\/12 +h2) ;
_mgh _ mgh _ 1 _
A 2 2 2
mg(h+p\/l —h ) 1+”\/1l72_1
R S —— ~0388.
140, |0 -1
(0,6 M)
Hatitn: OrtBert:
n = 0,88.
Ne 402(n).
Jano: m =3600T = Pemenue.
= 3,6-10%xr, 1 =10000
KM Al = p’lmgla
=10" M, p; =0,007, A, =p,mgl;
W, = 0,0061, A =n(dy - 4;) =, —py Jmgl =
n=90%=0,9. = (0,007 -0,0061)-3,6-10° xr-10 m/c* -
0,9:107 m~3-10'" JIx.
Haiitu: AA4. OTtBeT:
A4 =3-10" JIx.
Ne 403(n).
JaHo: Pemenue.
S =1m
s = 20cm’ 3a BpeM t:
v =2 wM/c V =svt
V=5v't
=y'= vi =0,004m/c
S
dv/dt =5Sv'=0,004> / c.
Haiitu: OrtBeT:
V-2 v’ = 0,004 m/c, dv/dt = 0,004 wm’/c.
dv/dt - ?
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Ne 404(402).
Jlano: Pemenue.
v=10c¢
Mm/c, VS| =,85;
dy =4d, v1d12 = v2d22;
2
vy = vld—l2 =16v; =16-10 cm/c =160 cm/c = 1,6 m/c.
d;
HaiiTu: OrtBeT: v, = 1,6 M/c.
V2.
Ne 405(403).
Hano: ¥V =500 Pemenue.
M,
t =14ac = 3600 v =" vid?:
c, 4
n=10, LN 4:10-500m° 4900
d=06m. md®  314:3600c-(0,6 M)
Haiitu: v. OrtBeT:
v =49 m/c.
Ne 406(404).
\
v
o)

ITepexons B cucTeMy, CBA3aHHYIO C IIGHTPOM Macc Msg4a, MOXKHO CUH-
TaTh, YTO Ha MY HAJIETACT MOTOK BO3IyXa CO CKOPOCTBIO V , ABIKYIIHHACS

B MIPOTUBOIIOJIOKHOM M4y HarpasiieHuH. Torma B Touke O’ CKOPOCTh BO3-
nyxa Oyner paBHa V +v, a B Touke O” V —v. B Touke O’ CKOPOCTh OOITH-
111e, a 3HAYMT JaBJICHUE MEHBIIE, YeM B Touke O ” rie CKOPOCTh MEHBIIIE.

Ne 407(u).
HO 3aKOHY BepHynJm B Y3KOM CCUCHUH HABJICHUEC MCHBLIC, CJICI0BA-

TCIBHO 6ap>1<n 6yI[yT YCTPEMIIATHECA B CTOPOHY MCHBIICTO JABJICHUS U
CMOT'YT CTOJIKHYTBCA.
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Ne 408(406).
Jlano: Pemenue.
t=1cyr.=
= 86400 c, 1) Ilyctb m— wMacca HEKOTOPOTO MAajoro
S=4mm’ = o0bemMa BOJIBI, KOTOPBIH BBITEKAET 3a Majoe Bpe-
=4.10° M, m?

p =1000 kr/ad, | M- mgh = 7’
h=80ew =08 _ po

2) V =Svt=S8t\|2gh =
=4-107% M> -y/2:10 m/c? - 0,8 M - 86400 ¢ = 1,38

Haiitu: V Otser: V/ = 1,38 M’

Ne 409(407).

CornacHo ypaBHeHHIO bepHyim B Touke C CKOpPOCTh MEHBIIIE, a 3Ha-
YUT JaBJIeHUE OOJIbIIe, T.C. AaBICHHE MOXET CTaThb TaKUM, YTO OyIyT BbI-
XOIIUTH My3bIPbKH BO3AyXa. B Touke B cKopocTh Oolbllle, a 3HAYHT JaBiie-
HHE MEHBIIIE, ¥ )KUIKOCTh Oy/IeT OJJHUMATHCS M0 TpyOOoUKe.

Ne 410(n).

ITo 3axony bepHymmn naBieHue B y3KHX MECTax HIDKE, YEM B IIHPO-
KHX, a 3HAUYUT QUILTP OyZeT Ha00OPOT 3acachlBaThCsl BHYTPb.

Mexannyeckue KoJe0aHUsI U BOJHBI

I'oBopsT, 94TO HEeKast GuU3NUecKast BEIMUMHA X COBEPIIAET KoJieOaHus,
€CITH 3aBUCHMOCTH X(f), TIie { — BpeMs, ecTh IepHoJryecKast WK MpH-
OmpKeHHO mepuoandeckas QyHknus. HazoBem mepmonoMm KojeOGaHUsS
Takoe Bpems 7, 4yTo [uid BceX 1 UMEET MECTO PAaBEHCTBO

x(®) =x(t+ 1)

OYEBHIHO, YTO TaKMX I OECKOHEYHO MHOTO, TOTOMY MBI OyAeM BbI-
6upath U3 Bcex I MUHUMAJIbHOE TIOJIOKHTEIBHOE YHCIIO.

YacroToif v Ha3pIBaeTCs BEIIMINHA, 0OpaTHas nepuoxny: v = 1/T.

[Muknryeckoil 4aCTOTOM ( HA3bIBAETCSA 4acTOTAa V, YMHOXKCHHAs Ha
21 @ = 2mv.

Konebanne Ha3pIBaeTCA TapMOHHUYECKUM, eciid X(t) SBIsETCS TapMo-
HU9eckoi QpyHKImei x(7)=Acos(ot + @),
rne A Ha3BpIBaeTCsS aMIUTUTYIOH, a (0 HadaubHOU (ha3oil koneOaHwsl.

I"apmonnueckue KojeOaHHUs COBEPILAET I'Py3 MACCOU m Ha TPY>KUHE
KECTKOCTH k. MOXHO I0Ka3aTh, YTO B 9TOM CIIydae
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w:\/E, V:L\/E, T:ZE\/E.
m 2r \'m k

Taxoke rapMOHMYECKHE KOJIeOaHNsI COBEPIIAET IPy3UK Ha HUTH JUTH-
HBI [, €CITM yTOJ OTKJIOHEHNS! HUTH OT BEPTHKAIN HEBENHK. MOKHO JT0Ka-
3aTh, YTO B 3TOM Cllydae

w:\/g, v=i\/§, T=2rx l,
/ 2z \'1 g

re g — YCKOpEHHE CBOOOIHOTO MaJCHUs.

Berire npuBeneHs! GOpPMYIIBI Ui pacueTa 4acToT, Ha KOTOPBIX B OT-
CYTCTBHE 3aTyXaHHUs OyIeT KojeOaThcs MasTHHK, KOTJa Ha HErO He JAei-
CTBYIOT BHEITHHE CHIIBL. Takue KojicOaHUs HA3BIBAIOTCS CBOOOIHBIMI, a
9TH YacTOTHl cOOCTBeHHBIMH. ECIM Ha Koe0aTenbHYI0 CUCTEMY, HAIIPH-
Mep MapuK Ha TPYKUHKE, NEHCTBYET MEPHOIAMYECKasl CHIa C YaCTOTON
vp (3Ta cmiia Ha3BIBaeTCs BBIHYXKIAIOMICH), TO TaKue KOoJeOaHWs Ha3bl-
BAOTCS BHIHYXICHHBIMU. [Ipy BRIHYXIEHHBIX KOJICOAHUSIX MAsTHUK KO-
nebraercst ¢ wactoroi vg. Ecim vg Oymer paBHa 4acTote CBOOOIHBIX KO-
neGaHWii v, MOXXHO HaONIOmaTh siBIeHWE pe3oHaHca. OHO COCTOWT B
3HAYUTEITHFHOM POCTE aMILTUTYIBI KOJICOaHMHA.

PaccmoTpuMm Temeps BOJHOBOE IBIDKEHHE. BoiHa sBIsIeTcss pacmpo-
CTPaHSIOMIIMHUCS CO CKOPOCTBIO v Kosebanusmu. [lycte v — dwacrora
9THX Konebanmii. HazoBeM AITMHOI BONHBI A pacCTOSHHE MEXIY COCEa-
HUMH MakcuMyMamu. HeclioxHO J0Ka3aTh CIeyromyro GopMyIy v=Av.

[Ipu HOpMANTBHBIX YCIOBHAX CKOPOCTH 3BYKa, T.€. CKOPOCTH PacIpo-
CTpaHeHHs 3ByKOBBIX BOJH, B Bo3ayxe 330m/c, B Boge 1400m/c.

Ne 411(409).
Hao: Pemenne. 7= L -3¢ _025¢, v="232 4T
t=8c,n=32 n 32 t 8c
Haiitu: 7,v. Oteetr: T=0,25¢c,v=4Tm.
Ne 412(410).
Jlano: t 1
v, =600 T, Pemenne. An=v - il R t=
T=5Mmc= 1 4
3 = 6001"11—7_3 -60c=2,4-10".
=5-10"¢, 5107 ¢
t=1MUH = T k. An >0, To OombIIe KONCOAHMIA JeaeT Komap.
60c.
Haiitu: An OtBert: KOMap.
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Ne 413(411).
Jano: a=1mm = 10~ 3 Pemenue. S =4an;n=vi,
M, , S=4avt=4-10" m-10° Tu-0,2 ¢ =08
v=1kln=10"Tmn,
t=02c.
Haiitu: S. Otset: S = 0,8 M.
Ne 414(412).
aHo: v, =420
A ! Pemenue. An:vzs—vlszS[vz—vlj:
I'ng, ) v v, W
v, =300 I,
—500 - 300 I'g _ 420 I'u — 5000,
v =7wM/c, 6 m/c 7 m/c
v, =6 M/c, 3HAYNT, MIPH TIOJIETE 3a HEKTapOM ITdelia CO-
S =500 M. BepIIaeT Ooblie KoineOaHni KPbUTbIMHU.
Haiitu: An OtBeT: myena.

Ne 415(413). a) [Ipunoassats rupto u 0e3 HA4YaIbHOH CKOPOCTH OT-
mycTuTh; 0) TONKHYTH THPIO B HIDKHEW TOUYKE ITO/(BECa.

Ne 416(414).
Hano: Pewenue.
m =640 1=0,64 Kr, PR

k=0,4 xH/M=400

2 2’
H/m
’ m 0,64 xr
_ I L / : 1 M/c=0,04 M.
v=1m/c. X \/;v 200 e M/c
Hatitnm: x. OtBet: x = 0,04 M.
Ne 417(415).
JlaHo: m? o2 2 )
k=05xH/™M = 500 Pemrenue. 5 T sm=k—=k D =,
H/m, 5 Y
_ - 0,06 m
x=6cm=0,06wm, :500H/M~[ : ] =0,2 Kr.
v=3wmlc. 3wm/c
Haiit: m Otset: m = 0,2 kr.
Ne 418(416).
JaHno: 2 2
o = 4k Pemenue, X - K222 ; Xy = ﬁxl S ) L
Haitru: Orser: 22 = 1
x2 X

X
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Ne419(n)
Hano: Pewenue. 13 pucynka
m = 100r A=0,5m
T:O,80:>(:):E:7,8l
T c
F=3125H
Haittu: A, e 42050, T=0,8¢, 0=78%, F=3125H
T, w, F-? c
Ne 420(419)
Jlano: Pemenue.
k=250H/
T:Zn\/i; T :L;
M, k n
=20
ne k12 k250 Hiw-(16c)
t=16c. m=——0=—"—x 55— =4KI.
4 4n°n 4.314°.20
Haiiti: m OtBetr: m = 4 KT.
Ne 421(420).
Aaro: Pemenue. v L fi v L { k.
m=100r = TN\ MT P i\ Mam’
0,1kr, v M+m m
n=141 n=—L= / = /1+f;
V2 M M
2 m m 0,1
n“=l+—; M= 7= 5 ~ 0,101 Kr.
M n“—-1 141°-1
Hatitn: M OtBet: M = 0,101 xr.
Ne 422(421)
Hano: Pewenue.
12=111 ﬁ=L2;/’Q:Ll"ﬁ:"rlﬁ;
4 ky [ l
viceJly 5 Vool =2 3 2 =2,
Vi
Hajimu: Otser: Y2 =2
Va2 Vi
Vl ’
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Ne 423(n).
Jano: Pemenue.
m = ket mv? k
400r TN
k =
E=28
250H/m Ao
A _ v=3,8u/c¢c
15cm Ortser: E =2,8]1x, v = 3,8m/c.
Haiitu:
E-?v-
?
Ne 424(423).
Hano: 1 1 I v, 1
Pemenne. v c —=; vyt —==—1; —==—1.
1, =31, YL B v B
Haiitu: v 1
OTBeT: ~2=—.
Y2 vi 3
Vi
Ne 425(424).
Jlano: ‘ ]
_ Pemenne. 1) —=2xn |L ;I =g———;
m =10 )”1 \/; : g4n n°
’ 3 L 1
n, =30 2) n—:zn—; L=g—— 3)
2 g 4nym
b (n] (0]
ll ny ny 3 9
Haiitu
i Otger: = = l
h
Ne 426(n).
Hano: Pemenue.
[, 1 E npsimo mpomnopuroHaibHa KBaapaTy aMIUIUTYAbI
A = 3 ¥ 00paTHO IPOTIOPIHNOHANBHA UTHHE, CJICIOBATEIEHO
1421 E_ 12
“1=2 E, '
AZ
£ Haiin Omser: £2 _ 12.
-2 _ 9 E]
El
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Ne 427(425).
Jano: Pemenue.
[=80cm = ¢ i
0.8 M, Pl
t =1 muH = 60 55 s o
c, =4”2" =314 ';’4 0,8 M~ 10,3 M/c’.
n=34. t (60 ¢c)
Haiitu: g. Otsert: g ~ 10,3 m/c.
Ne 428(426).

a) YBenuumBaeTcs AJMHA MOJBeca. 3HAUMUT, BO3pacTeT MepHuoi. 3Ha-
YHT, 4achl Oy/IyT OTCTABATb.

0) YMeHbBUINTCS yCKOPEHHE CBOOOTHOTO MaIeHHs. 3HAYKT, BO3PACTET
MIEPUOJT. 3HAYUT, YaChl OYAYT OTCTABATh.

B) YMeHbmUTCS 3QPEKTHBHOEC YCKOPEHUE CBOOOIHOTO Ta/ICHHS, 3TO
YMCHBIIICHUE CBS3aHO C BpallCHHEM 3eMJIM BOKPYT CBOCH OCH. 3HAYMWT,
BO3pacTeT IMEPHUOJ. 3HAYUT, Yachl OYIYT OTCTABATh.

Ne 429(427).
Hano: Pewenue.
n =50,
n, =30, n g n g
Al=32c¢
B o on ll+Al;
M = 1y g
=0,32 m.
) L[| [hHAL | ALy
ny \(m L L ”2’
2
AL_fm )y = A; L T
Il ny m 1 (@) -1
) 30
3) L= +Al=018M+0,32 M=0,5M.
Haittn: Ortser: [; ~ 0,18 M, /; = 0,5 M.
1
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Ne 430(428). ITo rpaduky BHIHO, 9TO aMIUTATYJa KojeOaHus | BIBoe
Oonplie aMIUIUTYBI KostebaHus 2; mepuof KojebaHus 1 Tarke BABOE
Oosblie mepruoaa KojaebaHus 2; OTCI0Aa KMEEM, YTO YacToTa KOJeOaHHUs
1 BIBO€E MEHBIIIE YaCTOTHI KoieOaHus 2.

Ne 431(429). Ilo rpaduky BumHO, 4TO Tepuos paBeH 0,2 c; 3HAYHT,

4acTOTa paBHA =51'1; ammuntyna pasaa 10 cm.

0,2¢c

Ne 432(430). B); 1); ); XK).

Ne 433(431). ITotomy, 4TO ycuiIMe MOXKHO MepefaBaTh MalbIMU MOp-
LUSIMU, TIOJIb3YSCh SIBICHHEM PE30HAHCA.

No 434(432). Her. Touxu mommkHEI OBITH B (ha3e ¢ COOCTBEHHBIMHU KO-
neOaHUSIMH aBTOMOOWIIA.

No 435(433). Ot gacTOTHI COOCTBEHHBIX KoiebaHuil 6aTyTa.

Ne 436(434). Tlepuon coOCTBEHHBIX KOJI€OaHUH aBTOMOOHIIS OOJIBIIE,
€ciM Macca aBTOMOOWIISL OOJIbIIe, 3TO 3HAYMT, YTO YaCTOTA MEHBIIE MPU
Gonbiieit Macce. «HacToTay e BHIOOMH OoJIbllIe MPU OOJTbIIEH CKOPOCTH.

3TO 3HA4YUT, YTO MalllUHYy 6yz[eT 60.]'[])1]_[6 TPACTU IIPpU MeHLHIeﬁ CKOPOCTH.
Ne 437(n).

Hano: Pewenue.
T =1,6¢c IIpu coBnageHnu 4acToT, TO €CTh
1=60cm 20=Tv<=>v=0,75m/c.
Haiitn: v. Ortser: v =0,75Mm/c.
Ne 438(435).
Jlano: Pemenue.
v=6M/C A 2 1
X =3Mm l:vT<=>T:;:0,5c:>w:7:12,12
Haiitn: T, Oteet: T=0,5¢c, w=12,1 1/c.
W.
Ne 439(436).
_I[aHO: Pemenue. kziv; v=n—x=M=2,4 Mm/c.
t=10c, n ¢ 10 ¢
n=20,
A=12mMm.
Haiitu: v Ortser: v = 2,4 m/c.
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Ne 440(437).
Jano: Pemenue.
T'=50c, Nk
A=0,5M, ot
230 =T =nt2=20-222.0,5M =100 w.
n=20. t 5c¢
Hatitu: [ Otser: [ =100 m.
Ne 441(n).
Jlano: s C
c=2.4wlc Pemenue. ¢ = vk<—>7»—; =1,2m
v =2TImn CIENOBATENBHO UIS JAHHBIX 3HA4YeHW | coot-
1= 10, 60, 90, | gercrpenno TOJTyYaeM
120, 140 em A = 1/6, m, 3n/2, 27, Tr/8.
Haiitu: Ag Otset: A = 1/6, , 31/2, 27, /8.
Ne 442(438).
aHO: c 340 m/c
§1=4’3M’ Pemenue. ¢ =vA;; Vl:}:: rEY ~79 T
Ay =25cMm, C=V27u2;vzzi:340M/C:1360Fu.
¢ =340 m/c. Ay 025Mm
Haiiru: OtBeT: v ~ 79 T't, v, = 1360 I'1r.
Vi, Vj.
Ne 443(439).
Haxo: Pemenue. A, = ¢ 340wl 3,8 M;
v, =9000 _c 30w b 038 m=38cm
I, >y, 9000Tu B
c =340 m/c.
Haiitu: Otset: A; =3,8M, A, =3,8cm.
s Ay
Ne 444(440).
JlaHo: Pemenne. [ =ct =340Mm/c-15¢=5100 m.
t=15c,
¢ =340 m.
Haiitu: [. Otset: [ = 5100 M.
Ne 445(441). i
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Hano: Pewenne. h=ct; =yt L =ctg a; Yo ctg o;
a=73°, h c
c =340 m/c. v=c-ctg a=340 m/c-ctg 73° ~ 100 m/c.
Haiitu: v. OtgeT: v = 100 m/c.
Ne 446(442).
Hano: t=2c, Pemenue.
T=36c, sz(v—i—c)t;
c=340 m/c. ot =340M/C.2C=ZOM/C.
(T-1) 36c-2c
Haiitu: v OtgeT: v =20 M/c.
Ne 447(443).
Haio: Pemenue. ¢, =¢,(T +1); T=t—1—;
t=45c, ¢ —q
¢ =340m Loyl =i G 45 1400 wie 340 ) 0
e, ¢ —¢ 1400 m/c —340 m/c
@ =1400M/ |\ — — 90 .
c.
Hatitm: L. OtBet: L =20 kM.

No 448(n). YactoTa HEe W3MEHHUTCA, JUIMHA BOJHBI YBEITUYHWBACTCS
MpUOIN3UTENRHO B 4 pasa.

No 449(445). Komap, T K. OH «ITUIIXT BBIIIE.

Ne 450(446). Paboraromasi B XOJIOCTYIO JIpeNb Jenaer 6oibine o6opo-

TOB B €IMHUIY BPpEMCHH, ITIO3TOMY 3BYK, CO3)IaBaeMI:II71 eﬁ, 6y}1eT BBIIIIC.
Ne 451(447).

Hano: ¢=340 21 2-68m
Pemenue. t=—= =0,4c
m/c, c 340 m/c
[ =68 M.
Haiitu: ¢ . Otser: t =04 c.
Ne 452(448).
JlaHo: Pemenue. 2h=ct
¢ :“:08)2420., h:%z: 1400 w/e-0.6¢ _ o0
Haiitu: h. OrtBeT: h =420 m.
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No 453(449). 13-3a MHOTOKPAaTHOTO OTPayKEHHS 3BYKA.
MOJIEKYJISAPHASA ®U3UKA
N TEPMOJINHAMMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOH TeopuM

OCHOBHBIM TTOJIOKEHHEM MOJIEKYJISIPHO-KMHETHUECKON TEOPHHU SIBJISI-
eTcsl yTBep)KACHHE, UTO BCE Tella COCTOAT U3 MENbYAMIMX YacTHIl (MO-
JIeKyJI, aTOMOB | T.J.), KOTOPBIE IBIXKYTCS U B3aUMOJCHCTBYIOT MEXITY
coboii. J[okazarenpcTBAMH MOJICKYIISIPHOTO CTPOCHHUSI BEIIECTBA SIBIIS-
IOTCS IpOOJICHHE Tell, IUIaBJICHUE, UcapeHue, nuddysus, OpOyHOBCKOE
JIBIDKCHHUE U T.JI.

MousipHoit Maccoit M BeliecTBa Ha3bIBACTCS Macca TAKOro KOJHYe-

CTBa MOJIEKYJI JAHHOTO BENIECTBA, KOTOPOE COIAEPIKHUTCS B yriepone 2C
maccoil 12 r. MosipHyl0 Maccy BellecTBa MOXKHO y3HATh MO TalJuIe
MenzeneeBa, CI0KHB aTOMHBIE MacChl BCEX aTOMOB, BXOJSIINX B MoJIe-
Kyly 3Toro BemiecTsa. IIpu 3ToM MoisipHas mMacca OyAeT U3MEpATHCS B
r/monsb. Jlnst nepeBosa B cuctemy CU 310 3HaueHue cieayer YMHOKHUTD
Ha 107, TIpu 5TOM MOJISIpHAS Macca H3MepsieTcs B Kr/Moib. Tak, Hampu-
Mep, MoJIsipHas Macca Bogopona H, pasna 2 r/mMoib =210 Kr/MOJIb.

023

B oxgrOM Moite mroboro BemecTBa comepxkutcs N,y =6,022-1 MOJIb

! Monekyl. Uucno N, Ha3bplBaeTcs NOCTOSIHHOM ABoraapo. Macca of-

o . M
HOIl MOJIEKYJIBI My BBIpaXkaeTcs GopMyIoH my= v
4

KommuectBom BCHICCTBA V HA3BIBACTCA OTHOMICHUE YNCJIa MOJICKYJI N

M
K ycay ABoragpo N, :v= v
4

m
Ecmm m — macca BemecTBa, TOV = — .
M
W neansHbIM Ta30M Ha3bIBAaeTCS Ta3, B KOTOPOM MOJIEKYIBI ABHKYTCS
CBOOOZHO M B3aMMOJCUCTBYIOT MEXIy cOOOW M CO CTEHKaMH COCyza

TOJIBKO IIPpU CTOJIKHOBCHHAX. Mogens uaealbHOIO rasa YAOBJIETBOPU-
TCJIBHO OMHCBIBACT JOCTATOYHO PA3PCIKCHHBIC I'a3bl.

CpenHeKBaAPaTHIHONW CKOPOCTHIO MOJEKYIT <v2> Ha3bIBaeTCs Clie-

SN S S
Jytoras pusnveckas BENU4uH (v~ ) = v
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TOE Vi, Vp, Vi,...— CKOPOCTU MOJIEKYI: TIEpBOIi, BTOPOH, TpeThel, U
Tak panee Jo N. OTMETHM, YTO CpeJHsAs CKOPOCTh MOJEKYN paBHA

HYJIIO U HE paBHa <v2> .
KonneHnTpanueil MOIeKy n Ha3bIBAE€TCS OTHOIIEHHE YHCIIA MOJEKYI

N B oObeme V k aToMy 00beMy V: n = g .
JlaBiieHue p MOXKHO BBIPA3HTh CIEAYIOWEH GOPMYIOH 5 = % mon <V2> .

OTO ypaBHEHHE HOCHUT Ha3BaHHE OCHOBHOI'O ypaBHEHHs MOJEKYJp-
HO kuHernueckoit Teopun (MKT) ra3oB. OTo ypaBHEHHE MOXKHO IEpernu-

caThb B BUIE p:%p<v2>:§n<EK> ,

2
()
rae p — IJIOTHOCTh Tasa, < EK>:OT — CpeaHsAs KHHETHYCCKas

SHEprus MOJEKYJbI Ta3a.
Cpenusisi KMHETHYeCKas SHeprus (E,) cBs3aHa ¢ Temieparypoi T

ra3a GopmyIroi (E)= % kT >

rae k— noctosHuas Bonbivana. OHa uncienHo pasua k=1,38-10% Hi/K.
MosxHO HoKa3aTh cleayromyo opmyiy: p = nkT.
W3 nee cnenyer ypasuenue Menneneesa-Knaneipona py = M Rr,
M

Mok

rae  R=kN,=831————— — yHuBepcaibHas ra30Bas IIOCTOSTHHAs.
MosbXK

[Tpu Hem3MeHHOI Macce U cocTaBe rasa v = const - ECTH e 1mocTo-
T

SHHA €IIe M TemIieparypa, To pV = const (M30TepPMHUYECKHN IIPOIIECC),

Vv .
€CIN JIARJICHYE TOCTOSHHO, TO - =const (n300apuyeckuii mpoiece), ec-

71 06EM MOCTOSIHEH, TO T =const (M30XOpHYECKHU# TpOIIeCC).

BopstHO¥ map Bcerga mpucyTCTBYeT B atMocdepe 3emiti, Kak Maast
MPUMECh, HO OH BO MHOTOM OIpeJessieT moroay. BiakHOCTh Bo3myxa
MOXHO XapaKTepH30BaTh MapIHAIBHBIM JaBJICHUEM T1apa p WM IUIOTHO-
CTBIO Tapa p (abCoIItOTHAsS BIAXKHOCTH). HachIeHHBIM TapOM Ha3bIBAET-
Csl map, HaXOAsIMUIiCS B AMHAMHUYECKOM PAaBHOBECHH CO CBOEH JKHIKO-
cteio. IIpu omnpenencHHOW TeMIlepaType CyLIECTBYET TaKO€ AABJICHUE,
IIPA KOTOPOM BOJISTHOM Map CTaHOBHUTCS HACBHIIIEHHBIM. Takoe JaBieHHe
Puac Ha3bIBAa€TCS JABJICHHEM HACBIIIEHHOrO Mapa. JTO JaBJIEHUE MOXKHO
Haitu 1o Tabmuie B 3amavyHike. OTHOCUTENHHOHN BIAKHOCTHIO (0 Ha3bl-
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BacTCs OTHOLICHUE NMaplUaJIbHOI'O JABJIEHUA I1apa p K JAaBJICHUIO HACBI-

HICHHOI'O IMapa Pyac: ¢ = L . ECHI/I Prac — MUJIOTHOCTH HACBIIICHHOT'O
Puac
Ha - _P
pa, TO @
Prac

B XHOKOCTSIX MMEET MeCTO SBJICHHE MOBEPXHOCTHOTO HATSKEHHUS.
OHO COCTOUT B TOM, YTO JKUAKOCTh CTPEMHUTCS] YMEHBIINTH CBOIO dHEP-
THI0, MUHIMH3UPOBAB MOBEpXHOCTh. Kak M3BECTHO, U3 BCeX TeN 3aJaH-
HOTOo 00beMa MUHHMAJILHOHM TOBEPXHOCTHIO 00anaet map. ViMeHHo mo-
3TOMY JKHJKOCTh B HEBECOMOCTH IPHUOOpETacT mapoodpasHyr Gopmy.
Cuila MOBEPXHOCTHOTO HaTsDKeHMs1 F, AEeHCTByoIas Ha TENO JUIMHBI /,
BeIpaxaetcs ¢popmynoi F = ol,
rae o — KO3 HUIHUEHT MOBEPXHOCTHOTO HATSKEHHS.

[TycTh MMeeTcst TBepOE TENO JTMHHOMN / C TUIONMIAIbI0 MTONEPEYHOTO
cedeHus S, KOTOpoe MOJ JeicTBUEeM Cwibl F yamuHuiock Ha Al. Torma
nMeeT MecTo gopmyna ¢ = Ee ,

F
A€ o =-— —HalpsKCHUE B TECJIC, E— KOHCTAaHTa, KOTOpasi Ha3bIBACTCA
S

Al
MoayJieM IOHFEI, €= T — OTHOCUTECJIbHOC YIJIMHCHUC.

Ne 454(450).
Hano: m =54xr, Pemrenmue.
w=2,7-10" kr/mo V:ﬂzﬂim:llOzMonL.
. u 2,7-1073KI‘/M0J]L
Haiitu: v. Otser: v = 2-10% mMob.
Ne 455(451).
Hano: Pewenue.
v =500 mosb, m = v = 500 motb - 4,4 - 10~ kr/mob = 22
n=4,4-102kr/Mo | xr.
JTb.
Haiitu: m . OrtBeT: m = 22 K.
Ne 456(452).
JaHno: Pewenune. m=pV =pv;
p = 0,2kr/Monb, - uv 0,2 kr/monb - 100 Mosts 0.0015
p =13600 kr/n’, P 13600 kr/s’ ’
v =100 mob. M.
Haiitu: V Otser: V= 0,0015 M.
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Ne 457(453).
Jano: Pemenue.
M = 0207 mp=py=wv; my =paly =1,V
Kr/Mor, 3 Vi py 207 kr/momns 7,8:10° xkr/m’
=11,3-10% kr/v’ o= = T 37
Pr==tL Vo wppp 119xr/Mome 11,3-10° kr/m
> 1,2;
Ha - 0,119 my Wy 207 kr/mons
KI/MOJIb, —=—=——=1,7
; 3 m, W, 119 xr/monb
p, =7,8-10"xr/m”.
Haiin: ﬂ, M Otser: /L _ 12, M 7.
V2 n, 2 mj
Ne 458(454).
Hano: Pemenue.
Vy, =2M,
2
1) Ilpu mocTossHHOM JaBiieHnH 1 00beMe 1 MoITb
nmo0oro rasa 3aHUMaeT o0beM V;, KOTOpHI He 3a-
BUCHT OT COpTa rasa.
vy, =y =Ty =2 8
2 > " H, 0 N, :
3) Ananoru4Ho V,, =2 M.
Haiiu: Otser: Vi, =V, =2 M.
Vi, Vy,-
Ne 459(455).
Jlano: Pemrenue.
- 1023 103
1 N, =6,04-10"" Mon o 2:10 2I<31"/M0J'1L,l ~33.107 Kr
b, N,y 6,04-10” momp
=2-107 kr/MoIB 1073
. my =t 110 Krjonn ;r/Mom’l ~1,7-1027 kr.
5 Ny 6,04-10°° momp
wy =1.1073
KI/MOJIb.
Haittu: my,m, . OtBet: m; = 3,3~10’27 kr, m; = 1,7-10 -7
KT.
Ne 460(456).
Jlano: Pemenue.
p=ddrivonl M6 04102 o ~137.10%2.
b, [ 44 r/monp
m=1T.
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Haiitn: N | Otser: N ~ 1,37-10%.
Ne 461(457).
Hano: Pewenue.
m=135r, N=N, ™ =604.10%kr —0T _<3.10%,
=27 r/MOJIb. n 27 r/moik
Haiitu: N | Otger: N ~ 3-10*.
Ne 462(458).
Hano: Pemenue.
_ 2 2
S =20cMm 0,02M7,6 N=NAﬂ;
h=1mrmM=10 n
M, N
=pSh;N=p—4Sh=
p=10,5-10%kri®|  MTPIN TP
' y 10,5 103 SO 10 om o 6
pn =108 r/mMos. g 108 /sions g
~1,2:10%.
Haiitu: N Otser: N~ 1,2:10%,
Ne 463(459).
Hano: Pewenue.
Ny, p,u,m, | m |14
4P 1)N2:—NA;2)m=pV;N3:p—NA;
B 8
3) [ust eauHIIHOTO 00BEMa N, UHCIEHHO BBIpa-
xkaercs Gopmyioit mnst N; mpu V=1 M, Te.
N=EN,.
n
Haiitu: OrtBerT: Nl:BNA,NZ:ﬁNA,N3:ﬂNA'
Ny, Ny, N3 i H K
Ne 464(460).
Hano: 16 Pemntenne. 1) n; M ;N =NAﬁ; my =pV;
m=3-10°m v H
-3 N 1.
’ m=Nyp—>
n*=8,5-10'% M,
M73, myy 3 10"®m~2-201 r/moms 5
| =—— = 3 T ~107° r.
451 =201 Ny 6-10""mounp”
I/MOITb, 2) AHaJIOTHYHO
Mo = 71 nylly 8,5'1018M73 -71 r/monp 3
Py = = 5 7 =107 1.
I/MOJIb. N, 6-10""moib
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Haiitu: Otser: p, ~107° 1, p, 107 1.
P1s P2 -
Ne 465(461).
Hano: Pewenue.
-10
d=23-10 N=N,Z;1=Nd;i=an," =
M, H n
= 2 r/MOJIb, -3
" | 22310706108 mom 10T 69,1010 M =
m=1wmr =10
3
T =6,9-10" kM.
Ora BelWYMHA Ha [Ba TOpsaKa OoIbIIe pac-
crostHus OT 3emuu Jio JIyHBL
Haiitu: [ Otset: /= 6,9-10" kM.
Ne 466(462).
Hano: Pewmenue.
m =2001=0,2 KT, " m mN
t=20cyr=1,72810 | my=——; N=—=—4;
6c e Ny my p
’ 23 -1
p=l,8-1072Kr/M0JI n:ﬁ:mNA: 0,2 kr-6-10""mounb <
. t pt 1,8-102kr/mons 1,728 10%
~3,9-10'8¢ .
Haiitu: n OtBeT: n ~ 3,9-1018 c .
Ne 467(463).
Hano: h=10wm, Pemenue.
§=20xkm=2-10" V =Sh; n:LNA:LNA;
MZ’ ur INY/
_ _ 5
m=0,01r=10 Ny =NV _
KT, uSh
Vo=2cm=2-107° _ 0,01 r-6-10%moms ™" 2:10m7 _ 10°
M3, 59 r/monb - 2-103M2 - 10 M
K =59 r/MoIB.
Haiitu: N Otser: N=10°.
Ne 468(464).
Hano: Pemenue.
p =2200 xr/™m Ilycte B KpucTamie COINEPKUTCS N MOJIEKYII.
3
> V=2Nd3;N=ﬂNA;m=pV;V:m;
n= it

p
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Haiitu:
aiiru: d NzﬂNA;mzﬂ;V:&:ZNad;
i Ny pN 4
N P B |
ZPNA szA
Ne 469(465).
Hano: Pemenue.
P2 =4p L 5 1 5. v
PL=SPVis Py =pvys == 22 _fa=2.
3 3 | 4
Haiitu: v
OtBet: —==2.
Y V1
1
Ne 470(466).
Hano: Pewenue.
ha = 32r/mo, Moy :ﬁ; ) :ﬁQ D :—mm”"z;
i, =2 I/MOJb. 4 Ny 3
1 2. Py My Wy 32 r1/™MOnb
Py =—mpny” ; —==—=t=—t=————=16.
3 pr my 1y 2r/™Monb
Haitru: £2 Orser: £2 = 16.
P P
Ne 471(467).
Haro: Pemenue. P = 1 m0v2 ; §2) 1 m0v2 ;
1 3N 3V
Vo==W ! 2
’ P Ny
n "
Haiirn: 22 Omser: £2=3.
P b
Ne 472(468).
Jlano: Pemenue.
; 2500 “;/‘3’5 p= %pvz = % 1,35 kr/w® - (500 w/c)> ~1,1-10° ITa.
KI/M.
Haittu: p Otser: p~1,1-10°TTa.
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Ne 473(469).
Jano: Pemenue.
m = 6 KT, I Im 5.
V=5 PPy pEyY
p =200 kIla 3 3
_ v 3pV: /3-2-10 IMa-5m ~ 700 m/c.
5 m 6 xr
=2-10"ITa.
Haiitu: v OtgeT: v~ 700 m/c.
Ne 474(470).
Hano: Pemenue.
p=02Mmna=2-10 p:lnivz;n:-”P]\;A:
Ia, 3 Ny Y

v =700Mm/c,
p=238- 1072 kr/MOIB

_3-2:10°Ma-6-10" moms™!

- 2,8 1072 kr/Mos -(700 M/C)2

~2,3-10°M°

3

Haiitu: n .
Ne 475(471).
Jlano:
=238 1072 kr/Mo
L’
1, =3,2-1072 Kr/M0
J1b,
p; =125 Kr/M°,
p, =143 Kr/M°,
p=10100T1Ta.

OtBet: n~2,3-10% »’.

M 2

1
Pemenne. 1) p=—p,—v; v = 3PNy _
N \ Py

3 Ny

3.10100 Ia-6-10*moms™!

- \/1,25 K/ - 2,810 2 kr/moms

=490 m/c.

1wy 2 /317NA
2) p=p Vi = A=
37Ny Pakty

3.10100 Ia-6-10% moms ™!

- \/1,41 Kr/AC - 3,2 - 1072 kr/Momb

~ 460 Mm/c.

Haiitu: v;,v,.

Ne 476(472).
JlaHo:
p=20xlTa=2-10*
Ila,

n=3-10" M3

p_3p_3:2:10'Ta

Ortset: v; =490 m/c,
v, = 460 Mm/c.

Pemrenue.

2
=—nk;
P=3

2n 2310857

=107%! ik

Hatitu: E

136
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Ne 477(473).
Jano: Pemenue.
E, =2E, 2m 2 m 2 3m p
n=5E; py=n—E,=="—2E =6p; ~=
, 3N 30, " 12
Va==V; |3
Haiiru: Orser: 21=3,
P P2
P2
Ne 478(474).
Jlano: Pemenue.
21
E=6,21-107"]] EzikT;
XK. 2
—21
r=2£_2 62110 7 Jox 1023 K _ 300k
3k 31,3810 K
Haiitu: T Otset: T=300 K.
Ne 479(475).
Hano: 3 3
E, = 2E,, Pemenue. E :Ele; E, =2F, :Esz =3kT;;
L—-73C=200| T» =27, =2-200K =400 K.
K.
Haittu: 7, Otget: 7, =400 K.
Ne 480(476).
JlaHo: Pemenue.
T =7 C=280K, BB By 3% 01 wm 10%
T, =35°C=308 K. BB 280
Haiirn: £2=£1 Orser: 2251 = 0,1 wu 10%.
Ey E
Ne 481(477).
Jano: Pemrenue.
T =290K 3 3 o3 _21
? E==kT=>-138-107"JIx/K-290 K~ 6-10 3
p=08M 22 Hox
Ma= 8-10°Ila -
=nkT ; n="L~ ~2-10%Mm
=8-10° ITa P KT 1,38-10723 /K - 290 K
3
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Haiitn: Otset: E~ 6-10 ' [Tk, n~ 210" m >
E.n
Ne 482(478).
Jano: Pemenue.
p =100 [1a=10°|  p = nkT;
I1a, 5
25 -3 =2 10711 ~72K.
n=10"wm ". nk  1,38-107% /K - 102> v
Haiitu: T |
Ne 483(479).
Hano: 2
p = 101325 Pemenue. P = nlle; n :k_; P2 = nszz;
I1a, !
L=28815K, | o= P2, m_pmD 1013251 21665K o))
I1a,
T, =216,65K.
Haiitu: ZL Orser: 2L~ 3,927.
n n
Ne 484(480).
Hano: 2
2107 Pemenne. M:EkT; my =L; L T
H_ : KI'/MO 2 2 A NA
7By kTN,
7 =27"C=30 T T
0K.
_\/3~1,38-10_2321>1</K-300 K-6-10%wom" oo
210 kr/mors
M/C.
Hatitu: v Otset: v= 1930 m/c.
Ne 485(481).
JlaHo: wov: 3 Vo3
_ Pemenne. FLY _ 2. M2 V2 _2up
Yy = 2 r/mMonb, 2 2 N,2 2
Y = 32 r/mou. )
Vi _Moov_ Mg ’32F/MOJ‘IL:4
v; TR 1 2 r/Monb '
Haiitn: 2L Orser: L=4,
V2 V2
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Ne 486(482).
. 2
Aaso: Pemenne. " _ 347,
v=2830m/c, Ny 2 2
, M=2810 w? 2,810 2kr/moms - (830 w/c)’
KI/MOJTb. T= = 3 : 3 ~776
3N4  3-6-100"moms™ -1,38-107 /K
K.
Hatitu: T Ortset: T~ 776 K.
Ne 487(483).
Jlano: Pemenue.
T; =-30° C=243 mv? =3kT; ; mv3 =3k, ;
K w_[L_ PBK
7,=30°C=303 | v \ V243K ~
K.
Haiitu: 22 Otser: 2~ 1,1
Vi ol
Ne 488(484).
Jlano: Pemenue.
m =1Kr, vl 3
- =Nmy; —>—=24kT;
T,v. =M, Ty
e T
0 52 s
o mo_mvT
mo 3kT
=2
VuuteiBasg m =1, MOJAyYuM N =~ —
3kT
o =
Hatima: OtseT: Ny = 2.
N 3T
Ne 489(485).
Hano: Pemenve.
m=1,75-10"2kr
2
, mi _3r; 2“ vy =ZkT;
1=2,9-10"2Kr/m 2 2 Ny
|
OJIb. =B 2.
mvl NA V2
“12 23 -1
Yy _ [mNy _ 1,75-10 KI‘~26‘10 MOIb 6 106
W 1 2,910 “kr/moib

139



http://alexbooks.ucoz.com/index/reshebniki/0-11

Haiiru: Y2 Ortget: "2~ 6-10°.
V| Vi
Ne 490(n).
Hano: Pemenue.
#=29-107 kr/m PV =""RT <=> P=LRT <=> 7 =TH _300%
0Jib H H Rp
P = 124xlIa E=2kT <=>E=6,2-10"" JIoec
p = 1,6 kr/m’ 2
Haiitw: 0, B, V. p_ kT <o n=t 23105 L
T-? kT M
_my v a2 J2EN,
2 2N, U
V= 2EN, =480m/c
U
Ne 491(n).M3-3a ocoOeHHOCTEW pacpeereHuss MOJICKYI 10 CKOpPO-
CTSIM.
Ne 492(487).
Hano: Pemenne. 1) Al =2zumt ;
p = 0,108 ’ 5
KI'/MOIIL 2) n=vot, t=-2, Al=2m0 15 /v,
o1 V5
v=45c 5
Al=112¢cm = 2o 2 2:3,14-45¢" (0,16 M)

, Vo = ~ ~ 646
=0,0112 ™, Al 0,0112 ™
n=12cm =|m/c;

0.012 M 3kT  [3kN, T [3RT
4 > Nvp=|—= "2 =|—=
rn=16cm =0,16 my n u
M, T =1500K. 3.8.31 5 1500 K
~ Mortp-K ~ 590 m/c.
0,108 kr/momB
Haiitu: vy, vy OTBET: v, ~ 646 M/c, vy = 590 M/c.
Ne 493(488).
Hano: Pemenue. pV =vRT ;
P 200 Il PV 2-10° Ta-0,04 w3
=2-10"IIa, VRl T et I o 220 ~ 4 MoJb/
T =240 K, 83 i 240K
V =40n1=0,04 M.
Haiitu: v OtBet: v = 4 MOJIb.
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Ne 494(489).
Hano: _m,.. . mRT _
V-20n1 = 0,02 Pemenue. prﬂRT, p= G =
M33 ﬂ)](
>, 2-831 285K ]
n=29-10"kr/™m = oK 7 ~82-10° Ia.
oI, 2,9-10 “kr/monb- 0,02 M
T =12°C=285K,
m =2 KT.
Haiitn: p Otgert: p ~ 8,2-10° Ia.
Ne 495(490).
Jlano: Pemenue.
V =25n1=0,025m RT
3 1) pV =2RT, p=->"0,
> Ky Vo
my =201=0,02
: 2) AHaJOTUYHO: p, = Eﬂ;
KT, Vo
my =21=0,002
KT,
m=410 ~ 7
KI/MOJIb,

b =4-107 xr/™

3)

Jx
OHB’ P:P1+P2 :E ﬁ-{-@ = —8731MOHI"K'301K
T =301 K. [T 0,025 m>
X( o,gz KT 0,(;02 K& j:msna'
4-10“kr/Moab 4107 kr/Moi1b
Haiiru: p. Ortger: p = 10° Ia.
Ne 496(491).
Jlano: Pemenue.
_ 3
V=64wm, pV=ﬂRT;
1 =16-102Kr/™m u
Ollb, mooV _
S =
p=10"TIla, RT
T=273K. 1,6-10 % kr/monb - 10° Ta - 64 m°
~ 45 kr
831 273K
Moib-K
Haiitn: m OtBet: m ~ 45 xr.
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Ne 497(492).
Jano: Pemenue.
—99.102
4 =29-10"% kr/mo oV =" RT —i
1Ib, n RT
Vi =145, yo_m_mwpl
2 _—_—a—=
7 =20°C=293 K, P PRT
P=100 Ila =10’ 2 9.102kr/moms-10°Ta 1,45 v 210 - B
Ia, \ 861 kv’ -8,31-2% 203 K
0 =861 Kr/™m”. s MoK
Haittu: 7, Otger: V, =2-10° »’.
Ne 498(493).
Jlano: Pemenne.

1y =4,4-107 Kr/Mo
b,

1 =2-107 xr/™Mon

pV =""RT; p,y =""RT;
Ky

115]

Py _ by _ 4410 xr/voms _

22.

Py
h
Ne 499(494).

Hatitu:

Hano:

u; =1 moub,
T, =260K,
T, =390 K,

L, =2 MOJIb.

Hatitu:

142

P oMy 210 kr/mons
Orser: £2=122.
Py
Pemenne.

1) pV =vRT; = RT;;

2) pV =v,RT, =2RT;;

3) pV =v,RT, =1,5RT;
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Ne 500(495).
Jano: Pemenue.
T =15°C=288 pr:ﬂRT; szzm(l_a)R(TfAT)
K, u
a=04, - -
&:(1 a)(T—AT) :(l_a)(l_gj:
AT =8 C=8K )2\ T T
:(1_0,4)(1 -871() <06
288 K
Haiitu: P2 OrtBerT: P2 0,6.
D P
Ne 501(496).
Jlano: Pemenue.
W=32TMO |y M RT p=p T
Jb, Hy
=161/
o =IOTMOMY oy =" RT, Wp=p,RT;
b. 2
3) ﬂ:ﬂ_ﬂ F/MOJ’IL:
Py My 16 T1/™MOMB
Haiitn: PL Otset: PL =2
P2 P2
Ne 502(n).
Hano: Pemenue.
p=1,29
3
K/ pV=LLRT <=>P=LRT <= y=LRT
Haiitu: p- o u P
? Hy.: P=10°ITa, Tx293K
y7i :%8,31293 ~0,03x2/ M
Orget: 1 =0,03 kr/nm’.
Ne 503(498).
Hano: Pewmenmue.
T =750K,
P = 9120 0 _
k[1a=9,12-10° Ia, RT
1= 44107 Kr/Mo1b. _4.4-10kr/moms-9,12-10°Tla_ 64 xohd.
831 ¥ 750K
Mouts-K
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Haittu: p
Ne 504(499).

JlaHo:

p=10°TIa,

T =273K,

1y =2,8-1072 kr/mMo
IIb,

1, =4,4-107 kr/mMon
b,

m =56T=56-10"
KT, my =44 1= 44107k

T.

Otgert: p ~ 64 kr/m’.

Pemenne. pV = LRr; 2L _HPL.
My V. RT

) Ly WD, . .
PV =—=RT; —==="5. p=n+p;
’ Ko 14 RT 1

_mtm _m

+ﬂ=i(up+up)'
y y vy RrV TR

p my o m _ o
A p=pp— p=P-Pr=Pr—;
m, m m

P=W(Hlml +M2m2)=

10°TTa 5
(5,6-10_2KI‘ +4,4~10_2KI‘)

g3 A=

Monb-K

X(2,8'1072KF/M0HL . 5,6'10721(1" +

+4,4 - 102 kr/moub -4.4. 10721(1") =15 Kr/M°.

Haiiru: p.
Ne 505(500).
Jlano:
S =20M
h=25M,
T, = 288K,
T, =298 K,
4£=29-10"2K,
p =100 xI1a=10°

Otger: p = 1,5 kr/m’.

m—Am

Peluenne. pSh= %RTI s pSh= RTy;

mT, =(m—Am)Tz; m(T2 —T1)=AMTQQ

Am=m l—ﬁ ; m:pShu;
7, RT

A= PSR T
RT 7

_10°Ma-20 * 2,5 m-2,9- 10 kr/moms
8,31 288 K

Jhx
Moib-K

X I—M ~ 2 KT
298 K
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Haittu: Am | OtBet: Am =~ 2 KT.
Ne 506(501).
Hano: m wpV
P 1) pV =—LRT}; m =—+—;
1=29-107 kr/mo eterie. 1) pl == FRI my =
b, m' m _pp mtm
_ 3 V'=—RT,; p=—-= 3 <
V=01lm, p 25 P V' RT, v p
T = 340K, 2) Haiinem TO m , Ipu KOTOPOM
T, =290K, . m+m =pV; m=pV—m,;
p =100 x[Ta=10 wr(1 1
Ia. m=——\—"=\=
R\T T
_2.9-10kr/mons - 10°Tla - 0,1 >
8,31~
Monb-K
1 1 -
X| —————|=18-10 “"kr =18 .
290K 340K
3) 3Haunt Am <18T.
Haiitu: m OtBer: m =18 .
Ne 507(502).
Jano: p, =0,2 MIla, Pemenne, 21 - P22
T, =15° C=288K, 1D
Vi=5n, p,=01Mlla, V2=Vﬂ£:5n-%-ﬁz10n
T 0,1 MIa 288 K
Haiitu: 7, Otser: V,~ 10 1.
Ne 508(503).
Jauo: nV _ V.
P ' V1 _ P2V,
T, = 50° C=323K, cteHe L0
T, =250 C=523K, nr,
Pr=P =
v, =0,75m, v, T,
V> =0,12 1, :80KHa-0’75H'523K:SIOKHa.
p, =80«kI]a. 0,121 323K
Haittu: p, OtBet: p,~ 810 Klla.
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Ne 509(n).
Jano: P =405,2I1a Pemrenue.
T = 300K PV =" RT <=y =8
S =20cm I Pu
t =20 muH | V mRT 30/
m= 8,4 kr ;_E_StiPu_’M ¢
Haiitu: v - ? Ortser: v = 1,3 m/c.
Ne 510(505).
Jano: Pemienue.
7 =50° C=323K, W _pl,
L1, n )
2=
17 n,=-12"2 3315 L —9s50k.
P, =50R. BN 17
Haiitu: 7, Otset: T, =950 K.
Ne 511(506).
Hano: Pewenue.
Tz=2T1, u:&,lzl;pzzémzl’zh,l;
Pr—py 1 n 2 4 4
P27 P _9595—— v r
P Al ph Pl 2 P 559295
L L N mh
Haiiru: n Otser: /2 = 2,5.
" "
Ne 512(507).
Hano: Pemernne. A1 -5 Ty yBENIWYEeHHE 00bheMa
PHP = 110,6 K Ti 2

Ila, HEe JOKHO mpeBbliaTh 4%, MOXHO CUHMTATh
,=7"C=280 | V2=".

K, Torma Li} :ﬂ ;
A =108 kI1a, P T
,=377C=31 | B :E}{:ﬂ-IOSKHazIZO kIla> Pyp .

0K ' 280K

’ o =4%. 3HAYUT, OMACHOCTh pa3orpera cyiectByer. st ee
TPENOTBPAICHHsT HEOOXOIMMO CITyCTUTh YacTh BO3-
Haiitu: B . PeAGTEpAm A 4

146
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Ne 513(508).
Jano: Pemenue.
1 Ah_BV.p_p .
Vy ==V, =22 B=R+AP;
2T L n
AP=P,—-B =120k| T=1+T=(t+1)7;
[a, ﬂ:(ﬁ+AP)’/1.P_}’1+AP.
r= gy T 2(eD)T T 2(een)
T
! B= AP 120 «lla _j( g7,
(2t+1)  2-0,1+1
Haiitu: A . Otser: P, = 100 xIla
Ne 514(509).

VcTeueHne XKUAKOCTH TPEKPATUTHCS, KOTNIA JaBlicHHE B Oake cpae-
HseTcst ¢ atMocepHBIM. [ cBOOOAHOTO BBITEKAHHS JKUAKOCTH HEOO-
XOJIUMO OTKPBITh TPOOKY.

Ne 515(510).
Jano: Pemenue.
Allz—ll, 1) PIS =R (I+AL)S ;
3 R 1 1 13 .
1 PN LN :171:521'5’
Alz :gl . 1 1+T 3
2) PIs=p(1+ah)s; o1 L3 g5
B o422 14- 4
/ 3
Haiitn: P P
: OtBeT: —+=1,5, —2=0,75.
L) PP
P P’
Ne 516(511).
Jlano: Pemenne.
v, =81, PV, =(P+APY,; P(V,-V,)= APV, ;
Vy=5m, P=AP—2__60—>__100 KITa.
AP = 60 xI1 n-r 8-5
a.
Haiitu: P. Otset: P = 100 xI]a.
Ne 517(512).
Jlano: Pemenue.

P=15R| PBV=pR({V-AV);
, BV =15B(V —AV); V =1,5V 1,5V ;

AV =30 0,57 =15AV : ¥ =3AV =3-30 w1 = 90 ML
MIJI.
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Haiitn:

Ne 518(513).
Jlano:
V=05m,

V, =031,

By =10°TIa,

P =80«kI1a=0,8-10°
I1a.

OtBer: V =

90 M.
Pemenue.
R(V=1)=P(V =V +AV);
(R -P)(V-V,)=PAV ;

av =2y 1)-

10° Ma—0,8-10° Ta
0,8-10° Ia

(0,51-0,31)=0,05 1.

Otsetr: AV =0,05 1.

Haiitu: AV .
Ne 519(514).
Hano: Pewenue.
p =10 kr/™’,
h=6MMm, (p0+pgh)V1:p0V2;
_ 3
7 =100, V2:V1p0+pgh:V1[l+pgh]:
po =10°Tla. Po Po
v 3 3 . 2 .
Haiitu: 7, . —10 a3 1_'_10 KI/M 510 M/c” -6 M 16 ML
10” I1a
Ne 520(515).
Jlano: Pemenue.
5
Fy =10"Ta, By =(By+pgh)V ; ¥ =Vy——0_
13 3 Ry +pgh
p=10"Kkr/™M", v v p "
h=50cm = 0,5 m, N = e o Zax Ojf’g -
Vo=5mMM® = 510 ~ 0 0
2 Vi F
Vipax =1CM". 0 0
Haiitu: N. _ lew® | 10° kr/v 10 m/c? 0,5 m _9
5107 em® 10° Ta
10.

148
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Ne 521(516).
Jano: Pemenue.
S =24cm’ vV
_ 1) POVzPl(E-rAleS; BV =BV + BALS ;
= 2410 -
v ALS
3.2 p=p—"'  ; F=(P-B)S=RS—1 =
M, \ 1 OV+AZ,S 1=(Rh-R) 0 V+ALS
V =240 cMm )
, =10° Ma-2,4-107> m? 23°M'24 o -==40
Py =100 kIT 240 cm” +2 cm - 24 cm
a H. 2) TIlpoBoas aHAaJIOTWYHBIC BBIKIAIKH, IONY-
Al =2cM, |YUM:F, =PRS abS _
V+ALS
Alz = _2 CM. )
=10° Ma-2,4-107 M _23CM'24 = 60
240 cMm” —2 cM - 24 cMm
H.
3HaK MHHYC MOKa3bIBaeT, UTO Cuja F, Hampasie-
Ha MIPOTHBOIIOI0XKHO CHJIe F.
Haiitu: F, Oreet: F; =40 H, F, =-60 H.
F,.
Ne 522(m).
Hano: Pemenne. Beemem 0603HaueHUS:
V’ =3n my — Macca BO3[yxa, KOTOPBIH OBUT B OaJUTOHE € ca-
V =451 |Moro Hayaia,
n =9 m’ — Macca Bo3Iyxa, JoOaBisieMoro B OayuioH 3a 1
t" =1c c,
Py m — Macca BO3IyXa, KOTOPBIH HaXOIUTCA B OaiioHe
B KOHIIE.
Hatiru:t-?. py =" rr; nPov = RT; Py =""RT
u u u
t m-m, nBVu—PV Vin—-1
N:—: 0: 0/1 O/I: ( ):120
t' m' BV'u &

=>t=120c = 2mumn.
OTBeT: t = 2 MHUH.
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Ne 523(518).
Jlano: Pemenue.
h,P, =nR
PS— = PS ——Ah
h
PS—=P§ —+ Ah|;
2 2
h
R M heomn
P, g LA 20k
nh—2nAh=h+2Ah,
(n=1)h=2(n+1)Ah;
An=p"=L
2(n+1)°
Haiitu:
Ah i OtBeT: Ah=h—— -1
: 2(n+1)
Ne 524(519).
Hano: Pemenue.
h =60cm=0,6 2
’ 1) BS=h=PS(h-1);
" ) RS Zh=PS(i-1)
By =76cMm.pr.c P:EPO h :
T.~ 3 (h—l)
~10’ Ia, 2) By=P+ pgl ;
p=136-10% kr/ 2k
Py==P——+pgl;
. 0= 305 TR
3Pyh—3Ryl = 2Ryh + 2pglh —3pgl* ;
3pgl* —3(Ry + pgh)l + Bh =0;
_3(Ry+pgh) IR} + 6Rypgh+ 9>
6pg
=0,12 m;
_3(By+pgh) + 9B} + 6 Rypgh +9p°g*h’ o
6pg
HE MOAXOUT, 3HAYMT,
I=1=012M.
Haiitu: /. Otset: [ = 0,12 M.
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Ne 525(m).
Jano: Pemenue.
h = 40 Py =B +pgAh
cM
Ab = 5| Pu=Ptpg(Ah+l)
cM B R _mRT
750PO y b3k
MM m RT
pT.CT. Pp=———
nS-(h-1)
Haiiru: Ah-
Po. POl=I’O%+pg(Ah+l—#)=778MM.pm.cm.
OtBet: P o =778 MM.pT.CT.
Ne 526(521).
Hano: Pemenue.
u=29- 1072 kr/mMonb
, (P+R)V ="2RT;
By =10°TIa, pr H
P=017 Mna= pzuz
S RT
=17-10 R _
T = 0°C = ;73 K. _ 2,910 2KF/MOJ‘IL(1,7'105 IMa+10° Ha) N
831 273K
~ 3,45 kr/™’.
Haiitu: p. OtBeT: p = 3,45 kr/M’.
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Ne 527(522).
Jano: Pemenue.
T, =27° C=300 K,
T, =77° C=350 K, h_n.
V=65 L T’
Haiitu: Vz. V2:m£:6n.ﬂ:7ﬂ.
T 300 K
Ne 528(523).
Hano: Pemenue.
T, =20° C=293 1) P()V:ﬁRT];
K, H
— n
a=02. R)V=fRT2; Tipr=Topy 5
p_T.
n b
2) (1-alp, =Vpy;
P l-a;
P
3) ﬁ:l_a; T, N 28K 66 k.
T, l-a 1-02
Haiitn: 7, . Otser: T, = 336 K.
Ne 529(524).
Jano: Pemenue.

Bl R KAV REAV gy
, Tl T2 1,4

AV =40 3
AV 40 cm 3
3 Vj=—=———=100cM".
oM o4 04
Haiitu: Otser: V; = 100 cm.

7.
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Ne 530(525).
Jano: Pemenue.
el B NS )= (i
= T T+AT
=280 K, IT+IAT =IT +AIT ; IAT = AIT ;
AT =20
K Al:l£:l4CM-£:1CM.
> T 280 K
I=14cMm
Haiitu: OtBet: Al =1 cMm.
Al .
Ne 531(526).
Jlano: Pemenue.
AT =3K
o y_r+ar. VT +VAT = VT +AVT ;
A% 19%=001 T T+AT
V VAT = AVT ;
r=arl 3K 300k
AV 0,01
Haiitu: T . Otget: T =300 K.
Ne 532(527).
m uP .
PV =—RT; R =pl; T.x. mnpouecc u300apuUUecKui, TO
)7
3 = const, a, 3Ha4UT, p T = const.
Ne 533(528).
Hano: Pemenmue.
=32.10 kr/m’ Mmoo
4 =32-107"xr/m’, RV =L RT;
1, =28-102 kr/m’ i
, V=L RTy; POV:A;
T, =273 K. H Rm
RV T T T,
Rm 1, o
-2 3
r=tr =M-z73 K=312K.
Mo 2,8-107° xr/m
Haiitu: T;. Otser: T} = 273.
Ne 534(529).

IIJ'I}I TOro, YTOOBI OHU HE Harpe€BaJiuChb, MOTJIONIAast COJTHEYHOEC U3ITY-
YCHUEC, B HUX HC MOBLIIIAJIOCH JaBJICHUEC, U OHU HC PBAJIUCDH.
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Ne 535(530).

CHauasia crakaH ObLI Harper, W JaBieHHE B HeM Obulo aTMocdep-
HbIM. [locne oxnaxaeHus AaBleHHEe YMEHBIIMIOCH M CTaJ0 MEHBIIE at-
MocdepHoro. [ToaToMy 0TOpBaTh CTakaH OT CTONA TPYIHO.

Ne 536(531).

Hano: Pemenue.
7, =27° C=300 K, A_B .
R =75«la, L I
T, =-13°C=260 P, =P1£:751<Ha-ﬂ=651<ﬂa.
K T 300K
Haiitu: P, . Ortset: P, = 65 xlla.
Ne 537(532).
Jlano: Pemenne.
L,=7"C=280 K,
B =80«xIIa, il = B ;
LT
P, =100 kI1a. » 100 1
Ty =T-2 =280 K-— = =350 K.
R 80 kIla
Haiitu: 7, . Ortser: 7, =350 K.
Ne 538(533).
Hano: Pewmenue.
T, =—-13° C=260 A+H _B+H .
K, T )
})1:1601(1_[3, IJZZQ(131+})())_})():
By =100 xITa, 4
. 310K
T, =37°C=310 =m(160 klTa +100 xI1a)—100 I1a = 210 ITa.
K.
Haiitu: P, . Orser: 210 kIIa.
Ne 539(534).
Hano: Pewenue.
AT =140 K, P, =158, R__ B
T T+AT’
115
T T+AT’
05T =AT;
T=2AT=2-140K=280K.
Haiitu: T Otset: T =280 K.
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Ne 540(535).

Jano: Pemenue.

§=25cM =l nHh_P.
2,5-107% M2, L T

F,, =12H, 2) F=(P-R)S; P=R+F/S;

B =100kIla = 10 3) T—TOP—TO£1+FJ—27O K-

B SP,

I1a,

T,=-3°C =270 K. {+ S 2]:4001(.

10° kIMa-2,5-10™ m

Haiitu: T . Orteet: T =400 K.

Ne 541(536).

py="tRr;

My
mR

a) m =my =m; I/1>V2; PIZET, Pzng, oa=—_
4 £ Hy

B oboux cmywasx rpaduxoM 3aBUCHMOCTU OyAeT MpsMasi, HO Ui
1t060ro 7 BBIIOIHEHO HEPABEHCTBO! Pl(T)S Pz(Tz)-
R
6) m >my; V] :VZZV N H:amlT; Pz:asz; a=—-,
Viy
B oboux cmydasx rpaduxoM 3aBUCHMOCTH OyAeT MpsMasi, HO Ui
1r000ro 7 BBIIOIHEHO HEPaBEHCTBO! Pl(T ) 2 PZ(T )
B o6oux cimyuasix PI(T) = PZ(T) BO3MOKHO Juiib ipu 7 =0 .

T x. aOCONMOTHBIN HyIb HETOCTIXKHUM, TO 3HaKH "<" M ">" MOXHO
3aMEeHHUTh Ha "<” 1 ">" COOTBETCTBEHHO.

Ne 542(537).
JaHo: Pemenue.
a,a; - 1) PVI:VRT;P=\;/—RT; P=tga T.

1
Orcroza crnenyer, uTo V| = ctgay .
2) Ananormuso V, ~ ctga, .

3) 143 _cigo '
o cge
Haiitu:
OrtBer: 143 =M.
&_ o cga
"
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No 543(538).
) P=al;
V
2) V =Vy+kT;
3) p- al a

Vo+kl 0
T

3maunt P(T')ecTh BYHKIHS BO3PACTAIOMIAS.

Orcrona P(Ty)> P(T;).

Ne 544(539).

VYuactok AB — u3oxopa, BC — u3o6apa, CD — uzorepma, DA —
n3o0apa.

Ne 545(540).
1 +2 — e mensercs; 2 +~ 3 — pacreT; 2 + 3 — yMeHBIIIaeTcs.
Haiinem pacreT nnm ymeHbinaercsi o0beM Ha ydacTtke 3 + 4:

T
P(T)=Ry+kT; V(P,T)=a—=; v(r)=—2L - * .
P R+kT 00
T
YunteiBast Ry < 0pacreT. 3 + 4 pacrer.
Ne 546(541).
T x. B IIepBOM Cilyyae MCHAPSIOIINEcs BOABI HE YHOCSTCS C PYKH, a
TEIUIBIH BO3YX M3 JIETKUX YBEIHYHMBACT TEMIICPATYPY.

Ne 547(542).
U3-3a cumpHOTO HicTiapeHus 3¢upa.
Ne 548(543).
Hano: Pemenue.
T=14°C
, P=1kIIa. I[lo Ttabmume 5 wHaxommMm, dro mpu 7 =14°C

P,.=16xlla>P.

Hac

3Ha‘lPIT, nap HE ABJISCTCA HACBIIICHHBIM.
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Ne 549(544).
Jano: Pemenue.
T=25C
, ITo Tabauue 5 Haxoaum, yto pu T =25°C
p =231/, Prae =23TM =p.
3HAYNT, Tap SBJIICTCS HACHIIICHHBIM.
Ne 550(545).
Hano: Pemenue.
V' =5n=0,005
M, m=50Mr = p=_ 0,05 —10T/;
0,05 . V0,005
ITo Tabmuie 5 HaXOAWM, YTO TUIOTHOCTH Ha-
CBIIIEHHOT0 napa p =10 /™’ COOTBETCTBYET TEM-
meparypa 7T =11°C.
Harimu: T Otset: T=11°C.
Ne 551(546).
Jano: Pemenue.
§=10cm’=10 ~°
M, 1) ITo Tabnune 5 HaxoauM, YTO IUIOTHOCTH
T=20°C, HachIeHHoro mapanpu 7'=20"C p=173 /v’
h=15em = 0151 2) m= pSh=1731/m> 107 M2 0,15 M =
M.
~2,6- 107 r=2,6 mr.
Haiitu: m . OtBeT: m =~ 2,6 MT.
Ne 552(547).
Hano: Pemenue.
vV =2 n1=0,002 1) ITo Tabnuie 5 HaX0aUM, YTO IIOTHOCTH Ha-
Vi chimeHHoro mapa npu T=20°C p, =1731/™M°, a
L=20C, mpu T=5"C p, =68T/™.
T, =5"C. 2)
m=V(pr—p2)=0,002 (17,3 tiw’ = 6,8 v’ ) =
~ 0,02 T =20 mr.
Haiitu: m . Otset: m = 20 Mmr.
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Ne 553(548).
Jano: Pemenue.
p =002 r/m’ 10-5 3
P:BRT=2 107 xr/m 831 Jox ]
2107 kr/m’, n 0,2 kr/mMonb Monb - K
T=20°C=293K, 293 K = 0,24 I1a.
4 = 0,2 XT/MOJTb.
Hatitn: P. Otser: P = 0,24 I1a.
Ne 554(549).
Hano: 7;=0"C =273 K, Pemrenue. P, :&RTz s A Z&Rﬂ ;
P, =24,7kIla, H H
I a0 313K Py BT 123klla-273K _
20 ’ p BT, 247«a-313K
P, =123 ITa.
Haiitu: &. OrtBerT: £ 4,34,
P P
Ne 555(550).
Jlano: Pemenue.
,=5C = 278 H(;)J'I;SyHCL pesynbrarom 549,  sanmimem
K, %:#; Tx. mgn =p, TO myny, = py, TIE
o _| Al
323 K Mgy — Macca MOJIEKYJIbI BOIBL, TO 2 - 201,
' m BT
ITo Tabauie 5 HaXOOMM, YTO JABJIECHHUE HACHI-
meHHoro napanpu 7; =5°C A =093 «lla,
a npu 7, =50°C P =123 kl1a.
m 123278
n 093.323
. n
Haiiru: 2. Orser: }TT”IL
m
Ne 556(551).

B TpyOke HauHeTCs BbIIETICHHE M1apa U YPOBEHb B HEl MOHU3HUTCS.

Ne 557(552).

Hep3s, n3-3a TOr0, YTO MAphI BOABI YBEIMYUBAIOT aTMOC(hEpHOE JaBiie-
HHE.
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Ne 558(553).

Hano: Pemenune. Bona kunur npu yciioBuu, 4TO B HEW MO-
T=19° C |TYT 00Opa3oBaTbCsi Iy3bIphKM HachllieHHOro mapa. Ilo

tTabnuue 5 HaliieM JaBlieHWE HACBIIIEHHOTO Mapa Npu

temneparype 7=19°C. P=2,2«klla. Dra BenmunHa u Oy-

JIeT TaBJICHHEM, TIPH KOTOPOM BOJIA 3aKUIIUT IIPH TEMIIe-

patype T =19° C.

Haittu: Otset: P =22«klla.

P

Ne 559(554).

B Takoif kacTproJie OBBIIIACTCS TEMIIepaTypa KHUIICHHS 3a CUYET I10-
BBIILICHUS 1aBJICHHUS.

Ne 560(555).

He npaBunbHO, T.K. Oenble KIyOBI MPH BBIOXE HA MOpPO3e — 3TO
CKOH/ICHCHPOBABILIHECS KAMEIbKH BOBI MK JTaXKe KPUCTAIUIMKH JIbJIA.

Ne 561(556).

W3-3a cUnbHOM KOHAEHCAIMY BOABI HA XOJIOAHBIX OYKaX.

Ne 562(557).

W3-3a TOro, 4TO MPAaKTUYECKH BCS MCHAPHUBIIASCS BOJA KOHICHCUPY-
eTcsl B BO3/yXe.

Ne 563(558).

B koMHaTe 3TH KIyOBl XOJIOJHEE OKPYKAIOIIEro BO3AyXa W OHH
omyckaroTcs. Ha ynuire, Ha000pOoT, OHH TEIUIee OKPYIKAIOIIETo BO3IyXa
¥ TIO3TOMY MO THIMAIOTCSI.

Ne 564(559).

XomonmHas TpyOa OyIeT 3amoTeBIIei u3-3a CHIIBHOW KOHICHCAIINH.

Ne 565(560).

Wneit — sto 3amep3mmue napel. OH oOpa3yercss Ha BHYTPEHHEH IT0-
BEPXHOCTH CTEKOJ, T.K. TaM IUIOTHOCTh HACBHINIEHHBIX I1APOB MHOTI'O
OoJIbIIIe MIIOTHOCTH HACKIIICHHBIX TAPOB Ha YIIHUIIE.

Ne 566(561).
JlaHo: Pemenne. ITo Tabmuie 5 HaX0auM, YTO JaBICHHE Ha-
T =19° C | cpiennsix napos npu 7 =19°C B,,. =22«klla.
R P=11
0= P _ 1,1 xITa ~0.5=50%.
kIla. P, 22«lla
Haittu: Otsert: ¢ = 50%.
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Ne 567(562).
Jano: Pemenue.
V=4m
, T=16"C, 1) p:ﬂ;
m=40T. 4
2) Mo Tabnune 5 HaAXOAWUM, YTO TUIOTHOCThH HACHIIICH-
Horo mapa ipu 7 =16"C p,,. =136 T/™’.
3 =Lt - 40r +%0,74=74%.
Puac  V Puac 4 M 13,6 t/m
Haiitu: Ortser:
0. ¢ = 74%.
Ne 568(563).
JlaHo: Pemennue.
T, =18
C ITo Tabmuie 5 HAXOAUM, YTO IUIOTHOCTH HACHIIEHHO-
’ _1Q° _ 3 _ o
7, -10°C. ro mapa npu 7;=18C p =154r/™", a mpu 7, =10°C
3
Py =9ATAL; o=P2 - 24T 61— 61%.
P 154 he
Hartitu: OtBeT: ¢ = 61%.
Q.
Ne 569(564).
Hano: Pemenue.
T, =16
C ITo Tabauie 5 HAXOAMM, YTO IUIOTHOCTEH HACKIIIIEHHO-
i o ro mapa npu 7;=16"C A =181xklla, a mpu 7, =12°C
T2 = 12 C,
0y = 65% = P, =14xklla; P=g¢,F;
: P PR 1,81 I
=0,65 0y =t =g =065 LB 048405
P, P, 1,4 xI1a
Haittu: OtBer: @, = 84%.
2.
Ne 570(565).
Jlano: Pemenue.
T, =16
o ITo Tabmuue 5 HaxoxuM, uto npu 7; =16° C naBieHue
C, TZ 28 C,
0oy =55% = HacsbleHHoro napa npu A =1,81«kl1a,
=0,55. anpu 7, =8C B, =1,06klla.; P=¢,A;
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WTH: P R 1,81 xI1
Haiitu Py ==L =0,55- 22 £ 0,94 =949,
0. B P 1,06 xI1a
©2 = 94% < 100%, 3HAUUT, poca HE BHINATACT.
Ne 571(566).
Hano: Pemenue.
V=10 n 1) o tabmume 5 wmaxomgmm, uyro mpu 7 =20° C mioT-
- 0.01 HOCTb HACBILEHHOI0 napa p,,. =173 /e
3 m
M 2 p=73
m=0,13 v
0,13
r, T=200C.| 3)g=—F-=_" — L ~0,75=75%.
Prac VpHac 0,01 m°-17,3 /™M
Hartitu: OtgeT: ¢. *75%.
0.
Ne 572(567).
Jlano: Pemenue.
T,=20°C Mo Tabmume 5 Haxommm, uyto mpu 7 = 20 °C
i _ 3
0=60%=06, IJIOTHOCTh HACBHIIEHHOr0 mapa p; =17,3 /™,
V=1, anpu I,=8 °C p, =83 1/™’;
T, =8 C. m=V(op,—py)=1 M3(0,6-1,73 e 8,3 r/M3) ~ 2r.
Haiitu: m. OtBeT: m =2T.
Ne 573(568).
Jano: Pemenne. 1) Ilo Tabmume 5 HaxommM, 9TO TPH
m=04r. temriepatype 7 =17°C  MJIOTHOCTh  HACBHIILIEHHOT'O
T =290 K:17 3 m 04r
OC’ V =40 K: rnapa Prac :14,5 F/M . VHaC :7:1473%0,028
3 Prac ,5 /M
=0,04 m”. o
T.e. HEOOXOMMO H30TEPMUIECKHU CHKATh.
2) p:ﬂzﬁﬂ:lo r/v’. Tlo TaGmune 5 Ha-
V0,04 ™
XOAMM, 4YTO IUIOTHOCTH p =10 /™’ COOTBETCTBYET
temrnepatrypa 7,,.=11°C. T.e. HeoOX0JUMO H30X0-
PpUYECKH OXJIQJNTB.
3) MOXHO TakXe COBMECTUTh OXJIAKICHHE 1 CoKa-
THE.
v Haiit:  Tiac, Otget: T, =11°C, Ve = 0,028 M.
Hac-
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Ne 574(569).
Jano: Pemenue.
T, =16° Ilo TabauIe 6 HaxO0J1M, 4To ¢0=30%,
C, (TC ~Tpn=16-8= 8°C) T.C. IIOKa3aHWS BOJIOCSAHOI'O THIPO-
TB_]'[ = 80 C,

METpa NpaBHIIbHBIE.
or =302

Haittu: Otsert: ¢ = 30%.

? Ne 575(570).
JlaHo: Pemenne. Ilo Tabnume 6 HaxomuMm, dYTO
Ton=10"C, | 9=60%=06, (Tc ~Tyy =14-10=4°C) .
T =14°C. [To Tabnuue 5 HAXOMMM, YTO IIPH TEMIIEPAType
T-=14°C TaBIICHUS HACBIIIIEHHOT O napa
P,.. =16klla, a IIJIOTHOCTh

Puac =121 F/M3, P=¢P,. =06-16=096klIa,
P =P =06-121=726T/Hr.

Haiiti:  @,|  Otser: @ = 60%, P = 0,96 Ila, p = 7,26 r/»’.
P, p.

162



http://alexbooks.ucoz.com/index/reshebniki/0-11

Ne 576(571).
Jano: Pemenue.
T=4°C, 1) Ecnu ipu T =4° C BnaxHbII U CyX0il TepMOMETp
T, =10°C, JABaJIA paBHBIC MMOKA3aHUs, TO JaBJICHUE OBLIO PaBHO
JIaBJIEHUIO HACBIIIEHHOTO Tapa.
,=16"C. ITo Tabmuie 5 HaiaeM 3TO 3HAUYCHHUE:

Py =081xklIa.

2) Ilo Tabmuie 5 HaiieM JaBJIEHHE HACBHIIICHHOIO
napa ripu 7} =10°C:

R =123kIIa,

ampu 5,=16C:

P, =181xI]a.

3) g =20 281K g 66— 66%.
B 123«lla
ITo tabnure 6 Haxomum 7; — 7} =3° C.
3HAUNT, MOKA3aHWA  BIAXKHOIO  TEPMOMETPA
T, =10c-3c=7"C.
B, 081la
D e :FZ =181k

~0,45=45%.

ITo tabnume 6 naxonum 7, - T, =6°C.
3HaUYMT, TOKa3aHUs  BJIAKHOTO  TEpMOMETpa
T,=16c—-6¢c=10°C.

Haii- Otser: T, =7°C, T, =10°C.
™m 1,1, .
Ne 577(572).
W3-3a pa3HOCTH aTMOC(EPHOTo NaBJICHUS U TABJICHUS B ITy3BIPHKE.
Ne 578(573).
Hano: Pewmenue.
o =40 MH/m= F=2l=2-4-10*HM-3-10 *m=
=4.102 H/m, =24-10 *H =24 mH;

A=20AS =206lAx =
=2-4-102HM™-3-102 m-2-10 2 M =
=48-107 Jx = 48 MK/IK.

I1=3cM=3-1072 M,
Ax=2cM=2-1072 m.

Haiitu: F, A. Oreet: F =2,4 MH, 4 = 48 mx/[x.
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Ne 579(574).
Jano:

o, =73MH/M=73-10%xH
M,
o, = 40 MH/M=4-107 H/wm,
I=4cM=4-10"m.

Pemenue.

1) Comuka OynmeT OBUTAThCS H3-3a
Pa3HOCTH MOBEPXHOCTHBIX HATSHKEHHH.

2) F=llo,-0,)=4-107u-
(73102 HM=4-107 Hm)=

=132-10H = 1,32 mH.

Haiitu: F. Otser: FF = 1,32 mH.
Ne 580(575).
Jano: Pemenue.
d =12 Mm= mg =ndo ;
=12:107m, o 314:12:107° m-73-107 Him _
6=73-10"H/M. g 10 m/c?
Haiitu: m. ~ 2,8-10_5 Kr = 28 ™r.
Ne 581(n).
Hano: Pewenue.
d =2mm F ,
=40 =2 =8 _0,074f /i.
27r  n-2xr
m =1,9r
- Otset: 6 = 0,074 H/™m.
Haiitu: o
Ne 582(577).
Jano: Pemenue.
m =40, ﬂ=7m’01;ﬂ=72'dO'2;
n, =48. n ny
ﬁ = ﬂ = ﬂ I~ 0,83 .
Haiitu: 2. OrtBerT: 2 0,83.
O o1
Ne 583(578).
Jlano: Pemenue.
Al =31 MM,
d =34 MM, kAl =2mdo
k=0,5H/Mm. o kAL :O,SH/M'31MM:O,073H/M.
27d  2-3,14-34 MM
Haiitn: o. Ortser: 6 = 0,073 H/m.
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Ne 585(579).

UN3-3a Toro, 9T0 K03 GHUIUEHT IOBEPXHOCTHOTO HATSHKEHHS Ha Tpa-
HUIIE JIUCT — BoJa pasnudeH. Ecim oOpasyroTcsi IIapuku, BoJa He
CMauuBaeT JIUCT, a €CJIM JIUCT MOKPHIT PAaBHBIM CJIOEM BOJBI, TO CMa4HU-
BaerT.

Ne 585(580).

Tem, 9TO Bo/Ia HE CMAUMBAET IIEPbs TyCs.

Ne 586(581).

YroOBl Kpacka CMadHBaia CHCTEMY.

Ne 587(582).

IToTomy, 9TO BOZa M3-3a MOBEPXHOCTHOTO HATSDKEHHS HEMIPEPHIBHO TIO-
HUMAeTCsI CKBO3b TTOPHI B TKAHH, KOTOPBIE MOJKHO PaccMaTpuBaTh, KaK Ka-

MHJUTSIPBL
Ne 588(583).
Jlano: Pemenue.
d =0,5MM=5
1074w, mg =nod ;
o=73-10"2H/m. yomod 314:73.102 510w
g 10 m/c?
1,15- 107 r =11,5 MKr.
Hatitu: m. OtBer: m = 1,15 MKkT.
Ne 589(584).
Hano: Pewenue.
p =10 kr/v’,
d=02Mv=2-10"m, pgdhx = 2o ,
o =73-102 H/w. e 20 _ 2-73-107" H/m S
pgd  10° ke/m® - 10m/c? 21074
=73-10"m
Haiitu: A. Otser: h=73-10" m.
Ne 590(585).

Ha BEPLIMHE T'OPBI, T K. TaM YCKOPECHUE CBO6OL[H01"O naacHuss MCHb-
me.
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Ne 591(586).
Jano:
P =1000Kr/M°,

o, =73-102H/m,
Py =800 kr/m’,
o, =2,2-102 H/Mm.

Pemenne.

!
hy o« —;
P

O
hy oc—=
P2

hy oy py _22:107 H/M-1000kr/v

b oy p 73102 H/m-800kr/™M®
Haiitu: ﬂ OrtBerT: ﬂ ~ 0,38.
2 hy
Ne 592(587).
Jlano: Pemenue.
p=800xr/v’, pghaR* = 270R ;
h=12cm=0,01 a2
) N _20 222007 HM 46 o
’ pgh 800 kr/ve-10 M/c?-0,012 M
c=22-10"HM™m. |, -
= 0,46 MMm.
Haiitu: R. OtBet: R = 0,46 MM.
Ne 593(588).
JHano: Pemenue.
r=0,5mm = rlhpg = 2mro;
—4 _
5107y, h=llMmM = 26 2.2,2-10 Hm B
1107w, o =220 | P70 TS0 v 10w 1102w
= =800 Kr/m’.
=22-107/m.
Haiiru: p. Otger: p = 800 Kr/™’.
Ne 594(589).
Jlano: Pemenue.
p=136-10*kr/™m
ood=3mm = Zi%hpe =i
3-107 M 4
i 4c 4-0,51 Hm
o=510mMH/M = h:T: = 7 3 >~
=0,51 Him. pg 3107 m-1,36-10" xr/m” -10 m/c

~ 0,005 M = Smm.
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Haiitu: h. | OtBeT: & = SMM.
Ne 595(590).
YMEHbIINTCS, U3-32 YMEHBILEHHUS IOBEPXHOCTHOTO HATSKEHUSI.
Ne 596(591).
Hano: Pemenue.
P = 10° kr/n’, 1) 7rr12 by pig = 2707 ;
Al =2,6cm = 0,026 M, T hpig =210,
o, =73-102H/m, W 20 g 207
1 — s I = [}
Ahy=lem = 0,01 ™, P& 1 P18
P, =08-10° kr/v’. Ay =~ :201(1_1}
AN )
2) AHanoruuHo: Ah, = 262[1 —lj .
P28\ 1
3) Orcroza nosyvaem o1 __% :
Alpy Ahpyp,
S Ahypy _
Alypy
3 3
:7’3.10_2 H/M-O’Ol M-0,8 130 KF/I;/I <
0,026 m-10” kr/m
~2,.25-10 2 H/m.
Haiitn: o,. OtBer: 6, ~ 2,25-10 2 H/m.

Ne 597(592).

W3-3a aHU30TpOINIMM CBOMCTBA TEIUIOBOTO PACLIIMPEHUSI.
Ne 598(n).

[a, Tak kak aMmop(HbIe Tesla BCeria H30TPOIHBL.
Ne 599(n).

CM. oTBeT.

Ne 600(595).

a) Cxarue;

0)n3rno;

B) pacTsDKEHHE;

T') Kpy4YeHHE;

) CKaThe U KPyUeHHE;

€) CHIBHT.

Ne 601(596).

Kpyuenue 1 u3ruo.

Ne 602(597).

W3rub u xkpyyenue.
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Ne 603(598).
YroObl, HEe XyXKe HepeHocs neopMaliy, BeJIOCUIIE] BECHI MEHb-
mie.
Ne 604(599).
Hano: Pemenmue.
d=2Mm
=2.10"m, m=10kr. G:%zwzu.lo?m
Haiitu: o nd* 3,14~(2-10’3)
Ne 605(600).
Hano: Pemenmue.
dy =3d,. 1 1 o, df 1
(o3 OC—Z, Gy 0(:72,' 727227.
di dy o1 dy 9
Haiitu: %2 Orser: 22 = l.
(o 01
Ne 606(601).
Jlano: Pemenue.
[=5M, F 10*H
_ 2 _ oc=—=——=10%I1a;
) S =100 cm 0,01 S 0,01 M2
M b
F=10xH = 10°H, s:AT’:O’SOIM:o,ooz..
Al=1cm =0,01 m. M
Haiitu: o, €. Otser: 6 = 10° IIa, € = 0,002
Ne 607(602).
Jlano: Pemenue.
[=2WMm,
o=35 MlIla = .107
7 O'=E€;822273’5 10 l_151:5-1074;
3,5-10" Tla, E  7-10 1Ta
E=70 I'Tla =l Al=le=2M-5-10*=10"m.
7-10' Ta.
Haiiu: Al €. Otser: Al =107 M, e =5- 107",
Ne 608(603).
Hano: Pemenmue.
E=210TTla=21-10"! o =gE=0,001-2,1-10" TTa =2,1-10* 11
IIa, £ =0,001. a.
Haiitu: o. OtBer:. 6 = 2,1 - 10® IMa.
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Ne 609(604).
Jano: Pemenue.
E, =100TTIa, 6,E, = Eqty: g _Ey _210TTla _21
E, =210 TTla. g £ 100ITa
Hatitu: & OrtBert: & 2,1.
& €,
Ne 610(605).
Jlano: Pemenue.
[ =3Mm, F_ Ee-
E=210TTla = s
21-10" IMa, ee b _ 210H _10°
S=1mm* =10 °n7, S-E 2,1-10" Ma-107® mm®
F=210H.
Al=1e=3-10"M =3 Mm.
Haiirn: €, Al Otser: =107, Al =3 mm.
Ne 611(606).
MII
o rpaduky onpenensiem E =2- 3 j =2000( MITa=
g 1510
=2-10" Ia.
Ne 612(607).
Jano: Pemenue.
[=4 M, F Al Al
S:0,5 MM2:5'1077 MZ’ EzzET, F—ZSET—
Al =2wmm = 21000, = 2 - 5107 M 2,1 - 10" TIa
E=2]1-10"Ta. 241070 M _
4m
=52,5H.
Haiitu: F. Ortser: F=52,5 H.
Ne 613(608).
Jano: Pemenue.
d, = 0,2 M 2 04 2
1 &%k —5; azoc%, glzd—zz—(’ MM)2:4.
M, d dy & d (0,2 MM)
dy, =0,4 MM.
Hairu: Otger: L =4,
& €
[5%) ’
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Ne 614(609).
Jano: Pemenue.
2 S S,
S2:2S1. gizzi:l.
81 SZ 2 ’
Al Al Al | 1 Al 1
2) g =t g2, 000 1800
2 L' L Ay 2 AL 4
Haiiru: OrtBerT: g—zzl, A—lzzl
& AL € AL 4
81 ’ Alz
Ne 615(610).
Jano: Pemenue.
L=2h, F_pah,
d> =2d; . S h
F_pAL,
A b '
A _Si b,
AL S, L
T 2
Sl :Zdl N
/) .
Sz :Zdz s
AL _dih _
Al di
Haiiru: Orger: A2 _,
A | Al
Al
Ne 616(611).
Jano: Pemenne.
d=012Mm = S:zdz;
12-10% M, F=75H. 4
F 4F .
GZE:—Z zLszQGIOS
nd 3,14~(1,2-104‘ M)
I1a.
Haiitu: o. OtBeT: 6. = 6,6 - 10® Ia.
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Ne 617(612).
Jano: Pemenue.
d=2mm = 2107w, - 47mg .
2 b
m=2T = 2.10°kr, ’:””V 3
mg 4.2-107-10
o=5-10%Ia. =—~ ~13.
nd’c 3,14-(2-10*3)-5-108
Haiitu: N. Otsetr: N =13.
Ne 618(613).
Hano: Pemenmue.
p=113-10* kr/v’, pghS =a8S ;
7 107
o =1510"Tla. h=S 1’45 10 3Ha S~135M.
pg  1,13-10" xr/m” - 10 m/c
Hatitu: h. OtBeT: 7 = 135 M.
Ne 619(614).
Hano: Pewenue.
my, Ly, my, mlg:SEM;
lo
myg = SE—Z2 —y ;
lo
ﬂ _ lz —10 .
mo L—l

myly —myly = myly —myly ;
myly —myl,
[p=—21"72

ny —m
Haiitu: Otser: /- moh —myly
lO . m2 - ml
OCHOBBI TepMOIMHAMHUKH
Ne 620(615).
Hano: Pemenue.
Vo= 100 3 VRT=3 10 Mo - 831 300 K 2374104k
MOIJIb; . 2 2 moitb - K
I'=27 C™ Orger: U~ 3,74-10" Ik,
=300 K.
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Ne 621(616).
Jano: Pemenue.
m=200r; 3 m 3
M = 4 r/moib; AU_E'HRAT_
AT = 20°C = 3 2001 Tk
== 8,31 20K ~1,25-10° .
20K. 2 4 1/™Momb Moib - K e
Haittu: AU Otset: AU~ 1,25-10° [I.
Ne 622(617).
Hano: Pemenue.
Ml. = 4 U1—3'ﬂRT,'
I/MOJIb; 2 M,
Mz = 40 3 m
U,==-—RT;
I/MOJIb 275 M,
ﬂ7%740F/MOHL -10
U, M, 4r/mons '
Haitru OrtBer: U 10.
u Us
U,
Ne 623(618).

W3MmeHeHre BHYTpPEHHEH SHEPTUM HICaJbHOTO Ta3a MpsSMO MPOIop-
[IHOHAJIBHO TEMIIEPATYPE.

3HAYUT:

a) YBEJIMYIHTCS;
0) yMEHBIINTCS;
B) HE U3MEHHUTCH.

Ne 624(619).
aHo: Pemenne.
il
V=60 M, 3 m
p = 100 «la =| Y=5/ R0
10°Ta. Y
p _ﬁ ;
U:%pV:%~105Ha-6OM3:9-106,[{»(.
Haiiti: U Otser: U= 9-10° .
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Ne 625(620).
Jano: Pemenue.
.pl = 12 1 UlziﬂRTl;
Pis 2 M
V. :LV m 3
2 3,6 1 PlVl:HRTl; U, :Eprl'
WU, =3 RE: pv, = LRTL: U, =2V
275y 2> P2V w2 2]922-
3) U, b _Ll2ph 1
U Rh ph-36 3
Haiitn 1
U OrtBer: Y _ —.
Y2 U 3
U
Ne 626(621).
OHH OJIMHAKOBBI, T K. BHYTPEHHSS SHEPTHsI MPOMOPIHOHAIBHA TEM-
neparype.
Ne 627(622).
Hano: Pemenue.
L, S=Im’ =107 A= pAV = pSAL
M mg
m =10 kr; P=Po+?;
po =100 ITa;
N=20 o = 02 A= pySAl+mgAl = (p0S+mg)-Al =
= (10°TTa- 1022 +10r- 107 -0,2 M = 220 JIxc.
Haiitu: 4.

OtBet: 4 =220 k.
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Ne 628(n).

Jlano: Pemenue.

Y = 4 e

2

MOJIb 3o

P =3p 2p)

n =3 141 15

Tl = . . 9/
250K

A=V,=V)Bp-p)=2V-2p
6 lmouxe:3p-V, =vRT <=>V, :V;l

o4 2vRT

2p =11xoc.

Hatitu: A OtBert: A = 11x]Ix.

Ne 629(624).
Jlano: Pemenue.
v, AT. pVi =VvRT}; pV, =vRI,;
A= p(Vz _Vl): VR(Tz _Tl);
AT =T, —-T;; A=VRAT.
Haiitu: OtBet: A =VRAT.
A.
Ne 630(625).
Jlano: Pemenue.
M = 2 [Mome3ysice pesympTaToMm 3amaun No 624, moiry-
I/MOJIB; YHM:
M, = 32
o 4 = RAT; 4y =L par; 2 My 2rvome 1
[/MOJIb. M, M, 4 M, 32r/mom 16
Haiirn: 22 Omser: 42 = 1.
4 4 16
Ne 631(n).
Jlano: Pemenmue.
m = 200r m 0,2
A=PAV =—RAT = : 1-20=1,2 .
AT =20K d u 29‘10—38’3 0=12xle
P = Const

S5m
Haiitu: A, Q - ? Q=AU+A=§ERAT=2,8KLZ9«3.

Oteer: A =1,2 k/Ix, Q = 1,8 kIx.
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Ne 632(627).
Jano: Pemenue.
v = 800 MoIIb; 1) Tlonp3ysce pesynbpraroM 3amadn Ne 624,
AT=500K; HOJTyYHM, YTO
Q=9AMIK=| " ;_\ RAT =800 moms-831—2% 500 K ~33-10°]
= mois - K
9,4-10° JIx; 2) AU=0-A4=9,4-10%1x —3,3-10% [k = 6,1-10° Ik
Haittn: 4,AU Otser: 4 ~ 3,3-10° I, AU = 6,1-10° JI.
Ne 633(628).
JlaHo: Pemenue.
cp=1,05 Ji/(xr-K); D) cpAT =AU + pAV ; ¢, AT = AU.
ey =0,75 JIx/(kr-K); Orcrona HaXoOIHUM, 9TO Cp > Cy
m=1xr; 2) A=vRAT =L RAT =
AT =1K; M
M =28-10" xr/voms.| = 21 831K~ 297 JIx
2,8-10"“kr/momb Mok - K
Haiitu: A. OrBeT: 4 = 297 JIxk.
Ne 634(629).
Hano: Pemenue.
cp =900 JLx/K;

m=160 r=0,16 xr,
M =3,2-10kr/mon;
7, =27°=300 K
T, =2T.

cpm(T, —Tl):AU”L%R(Tz -T)

AUle[ch—ﬂRj: 300K- (9002 0,16k —
M kr-K

OO 531 ) 23.10" i,
3,210 xr/monb Mmoib - K
A:ALZRZI":

016K oo Jbi

3,2-10'2 kr Momb-K

300K ~12-10% Jix

O =cpmI; =0,16 kr-900 Jox < -300 K =~ 4,3-10* 1T

MOIJIb *

Haiitn:
A.,Q,AU

Otser: 4 =~ 12:10* Ik, O ~ 4,3:10" JIx, AU
~3-10* IIx.
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Ne 635(630).
Jano: Pemenue.
cp, M Q =cpmAT; A=""RAT;
M
g _ Mcp
A R
Haiitu: 0 Mcp
OtBer: ==—+-.
g A R
A
Ne 636(631).
Jano: Pemenue.

ep=1,01-103 2%
kr-K

M =2,9-10"2kr/Monb;

1) cpmAT = AU+%RAT; cymAT = AU ;

m R
cp—cy ) mAT =—RAT,; ¢, =cp——;
(P V) M v P M
2) Op =cpmAT; Oy =cymAT;

Op __¢p _
0y o,k
1,01-10% 2%
= g ~1,4.
8.31
1,01103 Hx _ Monb-K

kr-K 2,9410_2KF/M0J'II:

Haiitu: &. Orser: €2 ~ 4.
Oy Oy
Ne 637(632).
Hano: Pemenue.
v,AT; Cormacno 3amaue Ne 624 A = vRAT;
O0=AU+4= %vRAT+vRAT = EVRAT.
Haiitu: 5
OTBeT: O = =URAT.
0. 0=3"
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Ne 638(633).
Jano: Pemenue.
0] 1) Cornacno 3amaue Ne 624 4 = vRAT,
2) Cornacho 3amaue Ne 632 Q = %vRAT ;
3) AU = %VRAT;
4y A_2.
) o
5 AU_3
0
Haiitu: A 2 AU 3
OtBeT: —=—; —=—.
4. AU 0 5 0 5
o 0
Ne 639(634).
Jlano: Pemenue.
M =410 kr/mony 1) cpmAT = Q;
CornacHo 3a7a4e No 632
5 5 m 5 R
Q:EVRAT,' CPmAT :EMRAT, CP = E'ﬁ
2)
Jx
5 8,31 K 3 Hx
Cpre = = wome K~ 52.10% 22—
e 2 4.103kr/Monb kr-K

Haittu: cp,cpy,

OtBer: ¢, = %% oo = 5,2-10° Ti/(xr-K).
Ne 640(635).
N3-3a TOTO, YTO MPOUCXOIHUT TPOIECC M300apHUECKOTO pacIinupe-
HUs.
Ne 641(636).
I/I3—3a TOT'0, YTO BO3AYX OXJAXIAACTCA, U BOAAHBIC MAapbl KOHACHCHU-

PYroTCA. BOB)IyX JKE€ OXJIaXKAacTCd MU3-3a Ipouecca H306apnqecxoro pac-
HIAPECHUA.

Ne 642(637).
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I[TepBblid TIpoLIECC SABIACTCS U30TEPMUYCCKUM, BTOPOH — anuadaTu-
yeckuM. Toraa rpaguk OyaeT UMeTh BUI:
Ne 643(638).
Jlano: Pemenmue.
m = 2KT; 1) ITo rpaduxy HaxOIUM
7,=300 K;
T =420 K;
T, =340 K;
T, =420 K.
2) o rpaduky HaxXOIUM
0 =60 &b, O, =80 xlhx.
£) [P B
m(T 1)
60 kb 0.25 Kbk

T2k (420K-300K) wr K’
O _

m(Tz'sz)

_ 80 xJIx ~05 kJx .

2k (420K-300K)  xr-K

Cy =

Haittu: 7, TI’, OtgeT: 7; =300 K, TI’:420 K,

K
b

BT, o o T, =420K, T, =340K, ¢;= 025
kr-K

cz=0,5ﬂ.
kr-K

Ne 644(n).
Jlano: Pemenue.
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Haiitu: mpyp, +mAl =m
0 epptpy (T =T )+cymy(L-T)=
=cpmp(T-T,)+C(T-T;)
K/[oic
cy; =0,89
AL ke-K
x/{orc
cp,=0,13
Pb ke K
10400mp;, +71200m 4; = 5028,5
=>mpy, =922,m 4; = 58e.
OTBCTZ mpy, :922,mAl =58e.
Ne 645(640).
Hano: Pemenmue.
C =63]1x/K; (am = C)(t—1) = cymy (1 —1);
my; =250, 1r=0,25kr; m, to—t C
. q=c 2.7t C
4H=12"C; mp,=500T 5 mot—t, m
=0,5 kxr; o o
_ago M 05w 10033 63 [k
¢ =380 Jhwd (1 x); £ =33°C; K 025k 3% —12° 025k
2,2.103&.
K- Kl
Haiitu: ¢, OtBer: ¢ ~2,2.10° 2%
K- KI'
Ne 646(641).
Jlano: Pemenue.
V=200 mn;,
1 =V;
i =10°C; Y hith =V
t—t
t =60°C; 2) ehip(t=t) =e¥ap(y=1): Vo =V; - _lt;
£=40°C; t—t 2 t,—t
3) Vi+V—L =V, v, 2—L=y,
t—t t, —t
pooy Dl 0, 00C40C gy
b=t 60°C-10°C
8 vy=v-v, _phoh-htt -
=4 h—4
:QOOH.MZQO
60°C-10°C
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Hatitn: Otser: V=801, V; =120 1.
s
Ne 647(642).
Hano: Pewenue.
= 4,2~103 Jox ;
KT - 1) cmy (63 —1) = camy (6 — 13}
t =10°C; 2) ¢;my (t — 13 )+ CyMiy (t —13 ) =c,om, (tz - t);
1, =100°C; amy(t=13) = eymyty + 15 - 21)
1‘3:400(:,' 3) t—13 :l‘2+l‘3—2t.
-1 ty—t;
4) IlepelineM K ymciIaM JuIs yo0OCTBa pEIICHHS.
t—40 _ 100+40-2¢
40-10 100 -40
t—40=70-t;
2t =110;
t=55°C.
Haiitu: ¢ OrtBeT:
t=55°C.
Ne 648(643).
Hano: Pewenue.
c=4,2-10° Jw/ (xr - K);
1) Pr=meht =pvear; =PV -
P=21 xBr=2,1.10'Br ;| 1) Pr=mecAt=pVeht; t="—"—=
=80%=0,8;
= 1000 xr/ae’ - 0,2 - 42100 % o
V=200 1=02 M, - KT - -
3 R 2,1-10"Br
p=10" xr/ m’;
. =360°C;
At =24°C; 2) gV = Pr:
_ 3_
g =36 M/ = ,_Pr_ 2110°Br360°C _ s
7 3 =X = 9 .
=3,6-107 /v, ng  0,8-3,6-10" T/’
Hatitu: 7,V OTtBeT:
1=360°C, V'=0,7 M.
Ne 649(644).
Jlano: Pemenue.
m=2 xr; t=100"C;
q=23 MIDK/; Mk
’ ’ AU =gm=23 -2 xr = 4,6 MIx.
KT
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Haiitu: AU. OrtBeT:
AU = 4,6 M]Tx.
Ne 650(n).
Jlano: Pemenwue.
V=3x
T, =10°C O =\
T, =100°C Oy =cpmp(h, =11 )+ C(T)=T)
Ve =60 n=1—%:53%
C=100rc/ K Q
L =36MDrc/ m°
Haiiti: n - ? OtBer: n=53%.
Ne 651(646).
JaHno: Peuienue.
g=23-1002%,
my =1,5kr; myct —mycty = qimy + myCty — Miyct;
c= 42001(’?—.)1;(, (’”1 +my )ct =qm, + c(mltl +myt, );
4 =15°C; _ gmy +clmyty +myty) ~ Q00
t= ~ 89°C.
£, =100°C; (ml +m2)C
my, =0,2 Kr.
Haiitu: ¢ Ortser:
t~ 89°C.
Ne 652(647).
Hano: Pewenue.
q=23-10%x;
m=600 r=0,6 Kr; 1) (me+C )\t —tg) = nKiTex;
t=10°C; T:(mHC)(f—lo)zleHH;
n=35%=0,35; nkia
to = 100°C; 2) K,Atq + CAt = K aAt;
K, =2 r/muu = C
=2.103 kr/Mun: K, :Klg——:1,5-10_41<r/c.
C =100 Jix/xr; T 4
o =2,9-10" Jx/xr.
Haiftu: T,K,. Ortsert:
T ~ 12 muH,

K> =1,5-10"kr/c.
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Ne 653(648).
Jano:
=23 -10° LS
KI
my =400 r=0,4 xr;

£=100°C; ¢; = 8802,
kr-K
m, = 2 Kr;, ¢ =
4200 22 .
KrxK

t=10°C; n=40% = 0.4,
7=10 muna = 600 c;
m =20t = 0,02 kr;

Pemenue.

(mlc1 +msc, )(t -4 )+ mq =nNrt;

o

nt
=3,5-10° Br.

mc, +myc, )(t -0 )+ mq _

Hatitu: N

Ne 654(649).

JlaHo:
V=28 1=0,0028 m>;
C, =4200 I[)K/(KF~K);

Otser: N=3,5-10° Br.

Pemenne.
ClpV(t —t1)+ Amq = sz(tz —t),'

_ Comlty—1)-Cip¥(t-1,)

Am =
4 =20°C; q
q=23-10% JIw/xr; 46077 35r. (460° C-60° C)
KT -
p=1000 kr/m’;
23100 ¢

C, =460 I[)K/(KF-K);

KT

m=3 Kr; 42002 .0,0028 >
_ kr-K .
1, =460°C; 53100 2%
1=60°C. o 5
1000 Kr/m (60 Cc-20 C)z3-10 M.
Haittu: Am . OtBeT: Am =~ 3-107% k.
Ne 655(650).
Hano: Pewenue.
4 =10°C; 1, =100°C; cm(t—1,)= Amg +cAmft, — 1)
t=50°C; Am __c(t=t) _
m q+q (t2 - t)
= 42002,
k<K 42002 . (50°C—10°C)
B 6 LbK _ kr-K ~
g=2310°% . 2,3:10° 2% 4200 2% (100°C - 50°C)
KT kr-K
0,07.
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Haiitu: A_m Ortser: Am ~0,07.
m m
Ne 656(651).
Jlano: Pemenue.
m=600; kJx
r=0.6 K AU =Lm=0,6xr-2,5 - =15 xJx.
L=25 wJr/kr.
Haiitu: AU. Oret: AU =15k]/Ix.
Ne 657(n).
Hano: Pemenue.
T, =273K c,m,AT = A,m,
Am, 1.0,
Haiiri: T-2 AT =2 _ 2P _ o5k
Cim;  CpP,
Orteet: T =400K.
Ne 658(653).
Hano: Pemenmue.
a =107 e/ xe; mou=M (t,,—1,)Ci+M (t—1,,)Cy + ML;
nN=40%=0,4, M[Ci(ty, —1;)+Cy(t—t,,)+ L]
M =200 «r; m= ~ 22
= : o
n=-10C; 1, =20°C; | k.
1y, =0°C;
¢ = 210022,
KrxK
¢y = 42002V,
KkrxK
L =3,3-10° JLx/kr;
Hatit: m. OrtBeT: m ~ 22 KI.
Ne 659(654).
Jano: Pemenne.
a=2,9-107 Ix/xr; nmma :M[C(lm _t)“‘L];
n=30%=0,5; M=mm—— 20,5210 kr-
m=2 1=2-10°kr; (ty, —1)+L
t=20°C; 2,9~107[i—’rK
1, =1400°C; 460E-(1400°C—20°c)+8 2104 2%
na ’ kr-K ’ KT
L =82-10* I/xr; ~4.10% k2 = 40 .
¢ =460 JIx/(xr - K).
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Hatitu: M. | OtBer: M =40 T.
Ne 660(655).
Hano: Pewenue.
C = 1OOﬂM/K2> (C+ mlcl)(t _tl) = WI2 (Cz (tn:l —t) +L),'
Lo 1
! =42001<e—~1<’ L:;Z(C+m1€1)(t—t1)—cz(fn.z—’):
Lo
¢y, =230 ; ! [1ooﬂ—m+o,33 r - 4200 2% )
ke K 0,35 xr K kr-K
_ 270
1=32°C; -(32°C—7°C)—230ﬂ—"‘-(232°C—32°C)z
H = 70C‘ kr-K
1 ’ ~ 6104 2K _ oK
tyy =232°C; - kr kr
m; =330 2=0,33 xi1
my, =350 2=0,35 K
Haiira: L. Ortser: L z60Kﬂ .
KI'
Ne 661(656).
Jlano: Pemenue.
m=2 00r=0,2kr; NpV =(Cy(ty, —1)+ Gy (ty = 1,,,) + L) =
tl :250C,' = mCl(tl _tz),'
€ = 42001/ (krxK); m
5 N=—C/(,-1)-L-C(t; - t,,) -
V=64 cv; pV
p=9-10"*kr/en’; =Gy (ty, —1) 9.
C, =2100]Lx/(xrxK);
t,=0C;
L=33-10° Ji/kr;
Haiitu: N. OtBeT: N~ 9.
Ne 667(662).
Hano: Pemenue.
h,c,k; kmgh = mcAt;
C
Haiitn:
A HTH OTBeT: Af = @
t. c
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Ne 668(663).
IlepBrIif, T.K. BcA €ro MOTEHIHATBHAS YHEPTHUS MIEpellia B TEIUIOBYIO
dopmy.
Ne 669(664).
Hano: Pemenue.
v=200 wm/c; 2
) mv
k=78%=078; | MeM=k——
IES 2 2
= o el 0,78 -(200 m/
=0k pe B 078 (200 M)
2¢ 2130 2%
kr-K
Haiitu: At. Oreet: At =120K.
Ne 670(665).
Hano: Pewenue.
v=50 wm/c; 2
h = 500M: mgh = k%+ mcAt,
IES 2 2 2
= - 2-10 m/c”-500 m— (50 m/
=430 A28V m/c M—(50 m/c) _87K.
2c 2.430 %
kr-K
Haiitu: OtBet: At =8,7K.
At.
Ne 671(666).
Jano: Pemenue.
lLak,c. 1) mgl = mgl(l - cosa)+ 0; O =mglcosa;
2) met = kQ = kmglcosa; At = X8OS
c
Haiitu: OrtBeT:
At.
A = kgl cosa.
c
Ne 672(667).
Jlano: Pemenue.
c, v,2v; Y
D 2mv—mv=3mv; v = g;
2
3m (V ) 4mv? mv?
2 +—
) 9 2 2 2
sm? 3m v Sm o omv? 7
Q: _— = =—mv;
2 2 9 2 6 3
2
3)3mcAt =0 = lmvz, At = Jmy
3 9¢c
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Haiitn: OrtBeT:
At. 2
A = Tmv .
9¢
Ne 673(668).
JlaHo: Pemenue.
. Jx 2
h=127°C; ¢=130-"2 a%:cm(,_,o)“m;
t=327°C; L=2,5-10%I/xr; 2-(clt—t,)+L
a=80%=0.8. V= W ~357 m/c.
Haiitu: v. OrtBet: v = 357 Mm/c.
Ne 674(669).
Hano: Pemenmue.
v,m, M, 2 2
E =" 0—an; oM
a=338-10° 2%, 2 Q 2Ma
KT 1) Ilpu v = 680 m/c; m = 6,2 xr; M = 1xr
2
Haiitu: ﬂ ﬂzwzowzgg%
O 2:1xr-381002%
) puv=700m/c;m=8r; M=1,6T
2
B 80(00me) (30,
0 2.162r-38-1002%
Ne 675(670).
Pabouas cmech.
Ne 676(671).
Jlano: Pemenue.
T,=117°C =390K; :TH—T)C :390K—300K~023'
T, =27°C =300K; T, 390K
t=1l¢; 0, =(1-mQ0, =(1-0,23)-60 xIlx = 46 ]
=60 : - -4
0 KJIK N:Q Qx:6OKZ[>K 6KI[>K=14KBT.
t lc
Haiitu: 7,0,,N. OtBeT: 1n=0,23, 0, =46 xJIx,
N =14 kBr.
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Ne 677(672).
Jano: Pemenue.
0 =1 x/lx = 1000
0K, CT,-T, A 300
A =300 Ix, n= T, —5——1000— )35
T, =280 K.
nl,=T1,-T
oL 280 0k
1-n 1-03
Haittu: n, 7. Otet: 1 = 0,3, 7, =400 K.
Ne 678(n).
Hano: Pemenue.
Tx=293K T
Ty=473K 77=1—T—X=38%
Q1:80 KI[)K A H h
" 77=_=£<=>h=—QH77=7,6M.
. fIaHTI/I: n, Q2, 0, 0, mg
’ 0, =0,(1-1)=49600c.
OrtBeT: h = 7,6Mm.
Ne 679(674).
Hano: Pemenmue.
p=700 xr/m’; t:£~ N:ana:anpa:
v=108 &m/a=30wm/c; v t l
V37023710 38 _0,25:30m/c-3,7-10°
10° M

1=100 xm=10"m;
N=25%=0,25; 0. =4,6-10’ b

700 kr/n’ - 4,6-107 Jbi/kr ~ 9000BT ~ 9xB

Haiitu: N . Oteetr: N =9 xBr.
Ne 680(675).
Jlano: Pemenue.
/=80 xM; ¢ =19ac=3600c; Nt 3
4 noVa =Nt, V=——=0,03n" =30z
N=70 xBr=7-10*Br; npa

N=25%=0,25;p=800 Kr/
a=4,2-107 Ix/xr;
n=40 /100 xm;

Aszl(%fn):f(Vfln):

= (30 1-80 k22|22 4
100 kv

Hatitu: AV

OtBeT: AV=2 1.
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Ne 681(676).
Jlano: Pemenue.
m=46-10° xr, 1) ma=F+mg+Fmp+ N,
sinf} = 0,025; x: ma=F-F,,—mgsinB;
t=40c; y: 0=N —mgcosP;
p=700 xr/m>; F,p, = uN; ma = F—mg(sin[i’+,ucosﬂ).
[=200m; VYuutsiBasg f < 0,1, noxyuyum
a=4,6-10" [/ F=m(a+gsinf+gu).
n=0,02; 2
0% = 0.9 2) =9, 22
n=20%=0.2; > e
2/ .
3) A=Fl=ml —tgsinf+pug|;
t
2] .
4) nVpa =ml —+gsinf+ug |
t
- ’LI(%H gsin+ ng ~ 1033 =0, 1
npaz
Haiitu: V. Otser: V=0,1 .
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QJIEKTPOJANHAMHUKA
DJIeKTPUYECKOE MoJIe

DJEeKTpUYECcKoe M0Ne U AIEKTPUIECKUH 3apsii — IMEepBUYHbBIC MOHS-
THUS1, KOTOPBIE HE ONPEACISAIOTCS aHAJIOTUYHO MOHATHAM TOYKHU U NMPSIMOM
B reoMeTpHH. HenoaBrkHBIN 3apsia co3aeT BOKPYT Ce0sl SIEKTPUIECKoe
nosie. Ecim 3aMkHyTast cucrema oOnajana 3apsiioM ¢, TO IPH JIOOBIX
M3MEHEHMSX B HEH 3aps] ¢ coxpaHsercs. OTo GyHIaMeHTanbHOe yTBEep-
JK/ICHWE HOCHUT Ha3BaHME 3aKOHA COXPaHEHHS 3apsa.

TodedyHBIM 3aps0M Ha3BIBACTCS 3apsil HCUE3AI0IIE MAIBIX Pa3MEPOB.
N3 3KcriepuMeHTa U3BECTHO, YTO J[BAa TOUECUHBIX 3apsjia ¢; U ¢, Ha pac-
CTOSIHMM 7' B3aUMOJICHCTBYIOT C CWJION £, 3HaueHHe KOTOPOH oIpeness-
ercs 3akoHOoM Kynona:

F=k 9132 ,
r
9 I‘IXM2
rie k=910 5 — kodduuuent nponopuronaibHoctu. Koraa 3aps-
Kn
JIbl OZJHOMMEHHbIE, TO OHM OTTAJIKUBAIOTCS, KOI/la pa3HOMMEHHbIE —
MPUTATUBAKOTCA.

CunoBoil XapakTepUCTUKON IIEKTPHUUECKOTO TIOJISL ABISAETCS BEKTOP
HaNpsHKEHHOCTH E . PaccMOTpMM  HEKOTODBIN 3aps] ¢, BHECEHHBIA B
snekTpuueckoe mone E . Torma Ha Hero Oyner aelcTBOBaTh cuna F
KOTOpas ompezensercs popMylol: F =gE . DT0 (opMyla MOKET CIIy-
JKHUTh OTIPENICNICHNEM BEKTOpa HAMNPSHKEHHOCTH JIEKTPUYECKOTO MOJI.
Jnst rpaduueckoro npencTaBIeHHs AIEKTPOCTATHYECKOTO MO TOJIb3Y-
JOTCSI TIOHSATHEM JIMHWH HaNpspKeHHOCTH. OTH JIMHWM HAYMHAIOTCS Ha
TIOJIO>KUTENIBHBIX 3apsAax M 3aKaHYMBAIOTCS Ha OTpUIaTenbHbIX. Kaca-
TENbHAs B KAXKIOW TOYKE JIMHUM HANPSPKEHHOCTH HAIPaBIE€HAa TaKXKe,
KaK 1 BeKTop E . Eciiu uMeercs N 3apsaoB, KaXKIbIA U3 KOTOPBIX CO3/a-
er cBoe none E, E,,..., Ey , TO IOJHAs HANPSOKEHHOCTD B JIOOOM TOY-

K€ MIPOCTPaHCTBA E ONIpeNeNnsercs Kak BEKTOPHAs CyMMa 3THX Harps-
>KeHHOCTEH (TPUHIUI CYNIEPIIO3UIINH ):
E=E+Ey+..+Ey.
Jlns ToueyHoro 3apsiga q 3HadeHHe HampspkeHHocTH E B Touke, yna-
JICHHOM OT HET0 Ha PacCTOSHHU T, BEIpaXkaeTcs HopMyIon:
E=kL.
r
[IpoBomHUKOM Ha3bIBa€TCS TEJNO, COAepiKaliee CBOOOIHBIC 3apsibl.
Ecnmu MBI cOOOIIMM TIPOBOIHUKY HEKOTOPBIN 3apsn ¢, TO OH pacmpere-
JIUTCS TI0 TIOBEPXHOCTH, a BHYTPH IPOBOJHHKA TTOJIe OyJeT paBHO HYIIIO.
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IToBepXHOCTHOM IJIOTHOCTBHIO G Ha3bIBA€TCS OTHOLLIEHHUE 3apsiia K ILJI0-
141 TIOBEPXHOCTH TPOBOIHUKA

S:o=2.
S

[Tose 3apsKEHHOr0 NPOBOASLLETO 1IAapa CHAPYKU OT HETO COBIAAAET
C TOJIeM TOYEYHOTO 3apsijia, a BHyTpH Hero paBHO Hymwo. [lome Gecko-
HEYHOU 3apsyKEHHOM MPOBOJAILEH IJIOCKOCTU C MOBEPXHOCTHOW IJIOT-
HOCTBIO 3apsizia G omnpenensercs GopMymou:
E=—,
2¢
roe g, = 8,854 1072 ®/m — JJIEKTpUYECKast TOCTOSTHHAS.
JIM3eKTPUKOM Ha3bIBACTCS TEJIO0, B KOTOPOM OTCYTCTBYIOT CBOOO/I-
Hble 3apsabl. [Ipu MoMeleHuu UAIEKTPUKA B IJIEKTPUUYECKOE IOJIe
MPOUCXOJUT €ro MOoJIApU3alusi, MpuU 3TOM Moje E B AUDIEKTPUKE
YMEHBIIIAeTCs B € pas:
_E

E ,
€

rne Ey — HanpspKeHHOCTh MOJIS BHE JMAJIEKTPUKA, € — JAUDIEKTPHYE-
CKasl MPOHULIAEMOCTb.

Ipu mepeMelenny 3apsaaa g B EKTPUYECKOM MOJE £ HA paccTos-

uue Al = [,-I, coepmaercs padota A: A =gEAl =qE(l, 1) . I3MeHeHue

MOTEHUHAIbHOU S3HEPruu AWp paBHO:
AWp =—A=~(qElL —qElL ) =Wp ~Wp, .

[MoreHuuan (@ — 3HepreTHyYecKas XapaKTePUCTHUKA AJIEKTPUUECKOTrO
0JIs1, OH omnpenesnsiercs: popmyoii:

oM
q
SKBI/IHOTCHHI/IaHLHBIC MOBEPXHOCTU —— IOTO TAKHUEC IOBCPXHOCTHU, B

KaXI0i TOYKE KOTOPBIX MOTEHIHaN TocTosiHeH. IloTeHnman nons ¢ B
HEKOTOPOH TOYKE MPOCTPAHCTBA, CO3MAHHBINA N 3apsgaMu, paBeH anreo-
panyecKkoil CyMMe MOTEHIUAIOB @, (2,..., PN, CO3JAHHBIX OTAEIEHBIMU
3apsiiamMy (IPUHIMI CYIEPIIO3ULUK): ¢ = @ + @, + ... + @n. [ToTeHuman
TIOJIS TOUEYHOTO 3apsija ¢ Ha PacCTOSHUM 7 OT HETo omnpenensercs ¢op-
MYJOM:

(p=kg.
r

Hanpsoxennem U mexay Toukamu A u B HaspIBaeTcs pa3sHOCTBH IIO-
TEHIINAJIOB:

U=¢— ¢y,
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rae (@ — IOTEHIHal B TOUKe A, (p, — NOTEeHIHaNI B Touke B. HanpsbkeHue
U cBs3aHO C HaIpsDKEHHOCTHIO E 3JIEKTPUYECKOTo MO Cleaylouiei
¢dopmynoii:
U
YA
KonpmeHncaropoMm Ha3bIBaeTCS YCTPOWCTBO, CIIOCOOHOEC HAKAILTUBAThH
3apsn. EMkocth koHAeHcaTopa C onpenensercs Kak OTHOLIEHUE 3apsiia
g Ha ero 00KJIAJIKaX K MPUIIOKEHHOMY HanpspkeHuto U:

E

c=<.
U

EMKOCTE HE 3aBUCHUT OT 3apsilia M HAIpsDKEHUS HAa HEM, a OIpeaess-
€TCsI €r0 TEOMETPUIECKUMHE CBOHCTBaMU ((POPMOI 1 pa3MepoM) U POIOM
cpensl. s miockoro KOHAEHCaTOpa eMKOCTh PaBHA!

_ gpeS

- d

rie & — AMAJIEKTPHUYECKas MPOHUIIAEMOCTh CPEIbl MEXKITy OOKIIaAKaMM,
S — momane 0O0KIAamOK, d — paccTOSTHHE MEXIy OOKIaIKaMu.
OHeprus 3apsHKeHHOTOo KOHJeHcaTopa W onpenensercs: popMyIioi:

_qU_4q’ _cu’
2 2C 2
[T10THOCTB 2HEPrUM ® IAEKTpUUecKoro noist E Beipakaercs Gpopmy-
JIOU:

C

E

2
= gpe £ .
2

Ne 682(677).
Jano: Pemenue:
=42 91192 H-m? 107°Kn-108Kn
=10 K1 =10" Kr; F:szmo" ———— =
=3 om= r K (3~10_2M)
—2.10-2
=3-107 m. 107 H=1w~H.
Haiitu F. Oreet: F=1 MH.

Ne 683(678).
Hano: Pewmenue.

_ 10 K-
Zl:iOM}I[(IIg::ll(())*gII((i-’ poplallel | ool
2= - s 2 ’ F
F=9MH=910"H. "

o 9.10°H =0,ImMm=10cm.

Haiitu 7. Otset: =10 cMm.

:\/9.109H~M2 107°Kn-10°Kn
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Ne 684(679).

Jano: Pemenue.
(]h q2, ‘quqZ‘ .
¢ =g, | F1=ET 5T
q’2 =42 , ,
Fi=Fp | p 4l ;72‘:](‘4‘]1”2‘12‘ :
n n
F =F,;
k\quzqz\ _ [ailaa] :
n n
L_Js-2.
n
Haitrn 2 OTBeT: paccTOsTHUE MEXY 3apsaaMHu HaJl0 YBEIUYUTh B
anTH p 12 pasa.

Ne 685(680).

mg

Hano: Pewmenue.
m=02r=
=2.10*kr; |3anumem BTOpOii 3aKk0H HBIOTOHA JUTS EPBOTO M BTO-
r=3cm= pOro LAapHKOB:

=3102m; |Fa+ T —T,—mg=0; (1.2)
‘%‘Z‘%‘: —FutTh—mg=0. (2.a)
~10uKi = a) W3 (2.a) Beipaxkaem 7x:

=10k T2:Fm+rng:k|q1"2qz'+mg:

q1, 42— OO~ s g r )

HOMMEHHbIC; | o\ oH-M 107K 10 KH+2'10_4KF'10M/02:
0) g1, 92— K2 (3 ' 10_2M)2

pa3HOMMEH-

HBIC. :3'1073H:3MH.

[Toncrasum Beipakenue it 75 B (1.a) u Bepazum 7.
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Fat+T —Fu,—mg—mg=0

Ty =2mg=2-2-10"*kr-10 m/c* =4-10° H = 4 mH.
0) 3amuireM BTOpOii 3akoH HproTOHA IS TIEpBOTO U
BTOPOI'0 IAPUKOB!

Tl—Fm—Tz—ngO; (16)
Fo+T,—mg=0. (2.6)

U3 (2.6) Bepaxaem 7:

T2=mngm=mg—kM: 210 kr-10 m/c? —
r
2 108 -8

29.10° HN; 107°Ku-10 2KJ'I
o (3:107)

[oncraBum Beipaskenue st 75> B (1.0) u BeIpasum 7.

T\~ Fog—-mg+Fg—mg=0;
Ty =2mg =2-2-10"*kr-10 M/c* =4-10° H = 4 mMH.

=107H =1 mH.

Haiitu: Ty, T,. | OtBert: a) 7| = 4 mH; 7,=3 mH; 0) T, = 4 mH; T,=1 mH.
Ne 686(681).
Hano: Pemenue.
r=10cm=0,1 m; 2 F
F=023uH = F=k—‘q“2q‘=k%;q=r',/;;
=23-10*H; g g
le[=1,6-107"Kn szzi\ﬁ: 0,Im A0H g
el [e[ Nk 1,6-107Kny | g0 B
)
Haiitu: N. Otger: N= 10"
Ne 687(n).
HaHno: Peuienue:
m = 100r
q; =20 xKn ITepBonauanbHas cuna HaTsDKEHUS HUTH T = mg.
1=30cm Jnsa ymensiienus T BaBoe:
mg 1 a9
T=—2=mg——— 1112
2 " g,
2
g, =TI 5si e
q,

AHanoru4Ho AJst BToporo ciyyas q, = 0,5 MmxKo, mist

TpeTsero ¢, =-1,5 mxK.
Haiitu q, - ? Otser: q; = 0,25 mxKu, 0,5 MK, -1,5 mxKn
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Ne 688(n).

Cuna DJICKTPHUYICCKOI'O OTTAJIKUBAHUA

A :kM _9.90L6107) 107192

231
=810
i 2 2
Cua rpaBUTallMOHHOTO npmﬂmeﬂne:
nf 1 QL1107 2
=67-10" =710
77 7 ;
CrneioBaTebHO CHJIA MPHUTSIKCHUE MEHBINE CHIIBI OTTAJIKHBAHUS B
10 pas.
Ne 689(684).
Hano: Pewenue.
q3 4q’ r. ‘%H%‘
F=k——+
’ ,2
r_ it _qtdq S
Q=9 = 422 =29,
2 2 2
2
Fe k‘ql\‘z‘lz\ k25f12 :
X 4x
2 2
k%:k%qz Cx=2p o125
r 4x 4
Haiitm x. |OtBet: x = 1,257

Ne 690(685).

J.

® — @ — o

q1 Fa3 q3 Fi3 q2
Jano: Pemenue.
g, =10 KN =
=10" Ko, Tak kax r| = r, + 13, TO 3apsj 3 JISKAT HA TIPSIMOH,
q,=16 5K = COCIMHSIONICH 3apsibl ¢ U ¢.
=1,6-10"° Kn

> > Ch 93 9020193 a| 192
71=7MM= F=F3-Fy»= ‘J ‘ k‘ H ‘ k‘ 3‘ [ ‘ ‘7‘
=710" u ? I
g3=2uKn= 2 8 108
=210 K, F:9-1097H l\; 210K+ 107Kn 1610 K
Kn

=3 MM=3-10-3M,
r3=4 MmmM=4-1 0->m.

=2-10H=2 mH.

(3-10*31\4)2 (4.10*31\4)2 )

Haiitu F.
194
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Ne 691(686).

D A C 2
| o ¢
+q q/2 Fca Fcb -q
B A C B
- —>——@ i A
Fa g2 Fo 4+ -
Hano: Pemenne.
+ 9,9, q/27
DA=AC=CB=r. | Fc=Fcp+Fcp=
4q 9 2,
q q ’
- sz + k—z2 = k%
r r r
Fp=Fpa —Ipp =
q 9 2.
— kq72 _kqiz — k4i ’
SRS
fe 1.9 55
Fy 4/9 4
Hait F. Ortser:
antu F B Touke C B 2,25 pa3a GoJblie.
Ne 692(687).
X r—x
® T — ¢
q1 F2; q3 Fis R
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JaHno: Pemenue.
=90 aKn=
— -8 = =
_9_'10 KH’_ Fy=-Fy; Fi3 =1y
q—z_ll()ngIfH_ ITycTs x — paccTosiHue OT 3apsiia ¢ 10 3apsina gs, (r—x)
B | — paccrostHue 0T 3apsaa ¢, 10 3apsa ¢s.
Y lesl, . ool Jos] _, ol
=410 m. Fy=k : ;FB:kq2q32; k 123 _p 112 32 :
X (r—x) x (r—x)
q q .
L o <l
¥ (r-x)
2 2 2
1| = 2| |+ || ¥ =g ] x5
2 2 _q-
(lan| ~[a])* ~2ar|rx-+ || =0
Pemast mocneaHee kBajpaTHoe ypaBHEHHUE, IOJTydaeM
BBIPKCHUE IS X:
r
x=——|a|=|n42| )5
|| - \‘12\( )
-2
x =%(9~10‘8m+\/9-10‘31<n~ 10‘8101) =
9-10°Kn—10"Kn
=6-102M=6cum
-2
X :%(9-10*81@1— 9-10*8101-10*81@):
9-10°Kn—10""Ku
=3.10%mM=3 ™
B ciyuae x; = 6 cM cuiibl Fi3 U Fo3 SBISIOTCS. COHANPaB-
neHHbiMH. [103TOMY 3TOT Clly4dail HE yJOBICTBOPSIET yC-
JIOBUSIM 33/124H.
Haiitu x. OTBeT: ¢3 HaZIO PACIIONOXKUTE B 3 CM OT ¢ U B 1 CM OT .
Ne 693(688).
2 3
+q +q

F;

Fs F
F, F,
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JaHno: e
q,a. PCHISHI/Ie.FI=F2=F3=F4=FS=F6=ka—2;

W3 reomMeTpuveckoro MOCTPOCHHUsI CHJI U WX Pe3yJIbTH-

2
pyrolei (CM. puc.) BUAHO, 4TO F =4F, = 4kq—2 .
a

Haiitu: F. 2

Ortser: F = 4k‘L2 )

a

Ne 694(689).

o —~ @ e
7 Fy; q3 Fi3 q>

Jano: Pemenne.
q1 = 40 uKn =
_ 81 ~ -

=410 K, Fi3=-Fy; Fi3 = Fy.

42 = =10 HK = | TTycrs x — paccrosinme ot 3apsina g 710 3apsina gs,

108t

=-10" Ku; (r — X) — paccTOsiHME OT 3apsfa ¢, 10 3apsAaa qs.
r=10cm = E “12“‘]3‘ .

=0,Im. 13 —

(rf)c)2 ’

Jalls] _ laollas| . ool _ o]

X2 (r—x)2 x2 (r—x)z |

allgs] .
il 1\\;13\’ Fys =k
X

|f]1|”2 —2|q1|rx+|q1|x2 :|q2|x ;

r

(I 1))

x:%(410_81@1+\/4-10_8Kn-10_8Kn):
4107 8Kn-10"%Kn

=02mM=20cm; r—x=10cm—20 cm =—10 cm.

(It} lal)¥* =2 | e+ r* =05 x=

3aps] g3 HallieM U3 yClnoBus: Fy) = F3;;

lalleal — |all4s]
k s ;
}"2 x2

(0,2 m)*

2
, I M

2
‘q3‘:‘q2‘j—2:10_8Kn- =4-107%Kxn = 40 Ko

(\%\ x \‘Mz‘):

Haiiru: x, g;. OtBert: Hao B34Th g3 = 40 HKI 1 momMecTuTh ero B
20 cM ot 3apsiaa ¢, u B 10 cM oT 3apsa q;.
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z

695(690).

F,

*a >

Hano:
‘%‘ =‘q2‘ =25uKn =

Pewenne. a) F=F+F,; F=F zkw
7

=2,5-10"°Kx; U3 reoMeTpruecKix coOOpaKeHHI:
r=24cm=0.24wm; |F=2Fcosa;
‘Q3‘=2HKH= . \/7 P
5 : 1. 2 n
-9 sina = ; cosa=vl-sin“a=,[1-| —
=2-107Kn 2 [ZFJ
rp=r3= 15cm = 3
=0,15m; roolallsl | (A
a) q1, ¢, — OJHO- 2 2r,
FVCHHBICS H-m? 2,5-10%Kn-2-10°K
6) q1, ¢» —pasmo- | F=2.9.10° . 22— 20 T
HUMCHHBIE. Kn (0,15 m)
2
[ 02AM T 4 1075H = 24 wiH 6)
2-0,15m
F=2Flsina=2k‘q1Hq3‘~r—1:k‘q1Hq3‘r1
B2 n
o H-M? 2,5-10°Kn-2-107Kn
F=9-10 o 3
(0,15m)
x0,24M=3,2-10H =32 MxH.
Haiitu: F. Ortger: a) F' =24 mxH: 0) F =32 mxH.

Ne 696(691).
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Tcosa—mg =0
F-Tsing=0"

rae F — cuna B3aumopeiictBus 3apsaos. Beipazum T u3 nepBoro ypas-
HEHHS ¥ TOACTaBHM €T0 BO BTOPOE.

i ; F—mgtgo=0; thL:i
cosal mg

T=

a) Tak kak Fp = F,; = F' ¥ CHIIBI TSHKECTH OAMHAKOBHI (11 = my), TO U
OTKIJIOHCHUS HUTEH Takke OYIyT OIMHAKOBBIMHU.

F
6) Eciu xxe m>m,, T0 —— <
mg mg
Takum 00pa3oM, yro OTKIIOHEHHSI BTOPOTO MIApHKa OOJIbIIE.

Ne 697(n).

jtgoy <tga, ;o <o, .

{ Tcoso = F
. =>mg = Figa
Tsino. = mg
2
F=kd = g=1]"8 _13uKn.
2 ktga.

Otgert: q = 1,3 MxKu.
Ne 698(693).

Hawno: F  4.107H B
q:2HKH:2'1079KH, Pemenue. E:;ZMZQO();
F=04mcH=410"H
Haiitu E.
au ‘ Otser: E=2002 .
M

Ne 699(694).
Jano: Pemenue.
q=128Kn=1210"Kn, | . . . g . oB __ . g
E=2 «B/m=210° B/ F=gE=12-10"Kn-2-10 " 24-10
H =24 mxH.
Haiitu F. |OTBeT: F =24 vxH.
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Ne 700(695).

JaHo: Pemenue.
e=1,610"K;
E=10xB/™M=10"B/m; qE =ma;
m=9,1-10""kr JE E
a= m = p
,L6:10 YKn-10*B/m 1761085
9,1 1073 kr
Haiitu a. OTBeT:
a=1,76-10" m/c.

Ne 701(696).

Hawuo: Pemenne.
q=36uKn=
=3,6:10°Ku; 4l H-m? 3,6-107°K
' ’ 9 M s i
V1:9CM:0,09M; E1:k7:9-10 o T T

Ko 2
=18 cmM=0,18 m. i 1" (0,09 m)

=4-10*B/m = 40 xB/m

2 -8
E, :k@:glog Ho? 36.107°Kn
s Ki* (0,18 m)
=10*B/m =10 kB/m
Haiitu E,, E>. Ortser:
E, =40 xB/wm,
E, =10 xB/™m.
Ne 702(697).
3 A C B D X
— =@ >
+q1 Epc Eac t+q2 Eap Epp
0)
A C B D X
— > =1
+q1 Egc Eac —4, Esp Eap
B)
A C B D X
— - —————>—p
) —q1 Eac Esc +q> Eap Egp
r
A C B D X
— > @ <>
-1 Eac Egc —> Eap Epp
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Jano: Pemenue.
[é]g»:: ]63](;23 c?\:[0=6 " Exc=k ‘qcl‘z _9'109% ? W =10
=0,03 m
|o|=40uKn =4-107| g = 1220 ‘qz‘ 100 “;2- 107K 65p 0
‘qz‘ZIOHKI{: BC? Kn® (0,03 M)
~107%K; EAD:k‘q—l‘z:QlOgH%ZA'lOiSK;:
K™ (0,12 m)
a) +|Q1| ) 5
=0,25-10°B/m
6) +|ai|» |9l \ch\ Ha? 410K
B) —|‘I1|a +|Qz|§ Fop = k =210 Kn? 'W_a)
r) —|q1|, —|612| =10°B/m
Ec =Euc—Epc=10°BM-10°B/M=0
Ep =Ep +Egp =0,25-10°B/M+10°B/m =
=1,25-10°B/m =125 kB/m
6) Ec = Epc + Epc =10°B/M+10°B/Mm=
=2-10°B/m = 200 kB/m
Ep = Exp — Egp =0,25-10°B/M—10°B/m =
=-0,75-10°B/m = —75 kB/m
B) Ec =—FE,c —Epc =—10°B/M—-10°B/m =
=-2-10°B/m = —200 kB/m
Ep = Egp —E,p =10°B/M—0,25-10°B/M =
=0,75-10° B/M = 75 kB/m
r) Ec = Egc —Enc =10°BM—10°B/M=0
Ep =—Eap — Egp =—0,25-10°B/M—10°B/m =
=-1,25-10°B/m = —125 kB/m.
Haiitu: Ec, Ep Otser: a) Ec =0,

Ep =125 xB/m;

6) Ec =200 xB/M,
Ep =-75 xB/m;

B) Ec =-200 kB/m,
Ep =75 xB/wm;

F) EC = 0,
Ep=-125 kB/m.
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Ne 703(698).

DV IS Ey
E
E,
+qi g g2 -4
Jano: Pemenue.
1| =a2| = L
=0,1 mxKi = a) E=E, +E;;
—10~T1c -
=10""Ku; E]=E2=k@;
r=6cm = 0,06 Mm; I
N=r=5eM= | F_2F cosa;
=0,05 m;
a) q1, ¢» — OMHO- | ging = ——:
WMEHHBIE; 2n
0) q1, g» — pa3HoO- 2
HMCHHBIC cosa=v/1-sin’a = 1—[;} ;
i
|| r Y
E=2k——|1-| —
A\ 2
2 ~7 2
E=2.9.10°8 o 10 anx 1—[0'061“) -
Kn™  (0,05m) 2-0,05
=5,76-10°B/m =576 kB/m .
6) E:2Elsina:2k@-izk@r
o2
2 07
E=9-10"H“§ ~LK”3-0,06:4,32.1053/M=432KB/M.
K> (0,05 w)

Haiitu E OrtBeT:

a) E =576 kB/wm;

0) £ =432 xkB/m.

Ne 704(699).

X a-x
L ~ } -
qi1 E; | ) q2
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Jano: Pemenue.
la|=q: o
E =-E,;
loa|=4q; |72
E] = Ez.
a,
a) >0, ITycTb X — paccTosiHUE OT ¢ IO TOYKH,
q2>0;
6) 4142<0 rae E =0, (a — x) — paccTosHuE 0T 4 10 TOUYKH,
rne £E=0.
q
E =k ;
)
Ey = k—24 =5
(a-x)
4
k% = k— 2
© (a-x)
14
x2 (a —x)2 '
a* = 2ax +x*=4x%
3+ 2ax —a* = 0;
—a+2
X = ared ﬂ) 2a
3 3 a—x = ?;
—a-2
Xy = a-d =-a, a-—x,=2a.
3
Haiitu: x Ortser:

a 2a
a) Ha PacCTOSHUU 3 0T g u — 0T 4gq;

0) Ha pacCTOSIHUH a OT ¢ ¥l Ha PACCTOSHHUHA 24 OT 4q.

Ne 705(700).

E

a) 0)
»E —qx
Ige—" E
> r >
> Y ;
| B4

v
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Hano: |q|
E =40 xkB/m = | Pemienue. a) £, =E+ E' = Etk—
410* B/m; , r
q =27 1K=\ g 410°Bi+9- 100 . w—7-104B/M:7OKB/M
2,710 Ku; Kr* (0,09 m)’
r=9com= H-m> 2,7-10°Kn
0,09 m E, =4-10"B/M—9- 109 M 7—104B/M 10 kB/m
(0,09 m
6) E, =E, =NE>+E? = / ‘q‘
2 8
E=E,= [4 10* j 9.10°L . 27107 | =
M Ki® (0,09 m)’
=5.10B/m = 50kB/m.
Haiitu: E, Ortgert: a) £, =70 xB/™m, E; = 10 xB/Mm;
Ez. 6) E1 :E2:50 kB/Mm.

Ne 706(701).

HaHno: Pewienue.
q91 =4, T cosa—mg=
9 . . BeipaxxaeM T U3 nepBOro ypaBHEHUS U
=2 F —Tsina=0
9> 10 q,
mg
=450, MOACTaBIIIEM BO BTOpoe. 7' =—=; F—mg tga=0;
F E E E
tgaz—zq—; a=arctg q—; o :450:>q—=1;
mg mg mg mg
=arctg 9q—E=arctg 09;Aa=0;—a, =45 —arctg 0,9=3".
10mg
Haiiti: Ao.. | Orger: Aa=3".
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Ne 707(702).
Ez E3
E A
E; E. E:
1 3
+q +q
1
Hano: Pewenue.
a, E:E1+E2+E3;
+q,
Blolgl=lg.l= x4 = 9 _53. 4.
A o IS

—2.E | =6x-L
E=2-|E,| 6ka2.

Haiitu: E.
ant OtgeT: E= 6ki2 .
a
Ne 708(703).
Jano: Pemenue.
m, q, E, g ma, =qk
ma, =mg’
ay = qz s ay g5
axtz _ th2 2 2mx
2 2m gE "’
2 g2
a t m,
e L
2 2 2 qE
Haiitu: Y(x).
aimit: Y(z) Ortsert: y(x):@x
qFE
Ne 709(704).

HpOBepI/ITL, 3aps’KeHa Jik r'njib3a, MOXKHO IMOJHECCHUCM KaKoro-auoo
3apsSPKEHHOr0 Telia. 3Hak 3apsJia MOKHO Y3HaTb IO B3aHMOﬂ€I7[CTBHIO
THJIB3BI C IOAHECCHHBIM TE€JIOM ONIPEACIICHHOTO 3HAKa.

Ne 710(705).
ITonoKuTENLHBIN.
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Ne 711(706).

Ecnmu nmuctouek He3apsHKEHHOW METaUIMYecKOW (OJIBIM HAaXOMUTCS
Ha 3a3eMJICHHOM CTaJIbHOM JIHICTE, TO MIPH MTOJHECEHUH K HEMY 3apsKeH-
HOW MaJIOUKM Ha HEM HHIYLHPYETCs 3apsja MPOTHBOIOJIOXKHOIO 3HAaKa
MHOTO OOJBIINI, YeM eciii Obl JTUCTOYEK Haxomuicsa Ha crekie. [1oaTo-
MYy JIMCTOYCK, HaXOllﬂU.lHﬁCﬂ Ha CTAJIbHOM JIMCTE, NPUTAHCTCA K 3aps-
>KCHHOM TaJIouKe.

Ne 712(707).

B ciy4ae, xorna 3apsjipl pa3HOMMEHHO 3apsDKEHHBIE, TaK Kak B 3TOM
ciyyae 1y < r;.

Ne 713(708).

CoenuHUTh 3TH IIAphI, 3aT€M MOJHECTH 3apsDKEHHYI0 nmanouky. Ilo-
ciie aToro mapsl pasHectu. O0a mapa OyayT 3apspKEHBI OJJMHAKOBBIMHU
MO MOJYJIFO ¥ IPOTHBOMOJIOKHBIMHY IO 3HAKY 3apsJaMH.

Ne 714(709).
He ocranercs.

Ne 715(710).
B o6oux cinydasx yMEHbIINIACH, HO BO BTOPOM Cily4ae OoJbIie.

Ne 716(711).

Haneu YCJIOBCKA ABISCTCA 3a3€CMJICHUCM. HO3TOMy HpI/I IIOJHECCCHUU
najblia K THJIB3€ YacCThb I/IH,Z[y]_[I/IpOBaHHOFO 3ap$ma CTCKAaCT B 3€MIJIIO, U
culia HpI/lTSDKeHI/ISI yBeHI/l‘lI/lBaeTCﬂ.

Ne 717(712).

Ha mape A ungynupyercs oTpunatensHelid 3apsaa. [loatomy, xoraa
OTOJBHHYJM IIap A, Ha HeM 3apsj Takke OyJeT oTpuuaTeabHbIM. Ha
mape B mHIynmpyercs moJoKUTENbHBIN 3apsij], KOTOPBIA MOXET JH00
MIPEBBICUTH OTPUIATENBHBIN 3aps/ Ha Iape B 1o momgHeceHus majouku
(B aTOM ciydae map B ocraHeTcs MOMOXWUTENBHO 3apsHKEHHBIM), MO0
OBITH PaBHBIM (B 3TOM cilydae map B craner HelTpanbHBIM), THOO OBITH
MEHBIIUM (B 3TOM CiIydae map B ocraHercst oTpHLIATENbHO 3apspKEeH-
HBIM).
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Ne 718(713).

Jano: Peurenue.

R=3cM=310"m, |q
qg=16uKn= a<R=E =0b>R=>E =k~
=1,6:10" K, _lgb
a—= 2 CM = 2'1072M, E‘2 — 9109 (H'Mz)/KJ'I2 . M _
b=4cm=4-10"m. (4‘10,2“)

=9.10" B/Mm = 90 kB/m
la| 4| 1,6-10"°Kn
°T S T 2
4nR 4~3,14~(3~10_2M)

~ 1,4:107° Ki/m? = 1,4 mxKo/v>.

~

Haiitu E,, E,, ©. OtBer: £, =0, E,=90kB/M,c =14 MKK/M2.
Ne 719(714).

aHo:
A Pemenne. £E=k \q\ :kﬂ;
o, P 2 94>
r=d. (E + d)

G:M:‘i‘z; @zcn = E:kicm:—1 il ==
S wd® d dne, 9 9¢,

Hait
EaHTH OtBer: E = 2 .

. 980

Ne 720(715).
IToBepxHOCTHAS INIOTHOCTD 3apsAa YBEIUIUTCA.

Ne 721(716).

Hano: 2 Pemenne. £ = —— = 3,54 107K/
c =354 HISH/M =2 : 2, 2.8.85-10712K2 /(H <%
=3,54-10"" Kn/m". 4

=2-10" B/m = 20 xB/m.

Haiitu E. |OtBer: E =20 kB/m.

Ne 722(717).

JusnexTpuk (B JaHHOW 3ajade CTEKIO) YMEHBIIACT 3JIEKTPUIECKOE
nose. [loaToMy mpu nmomerneHnn CTeKIa MEX/Iy JIEKTPOMETPOM U 3aps-
JKEHHOM MaJIOYKOM CTpesiKa OTKJIOHHUTCS — IIOKa3aHHs 3JIEKTPOMETpa
yMmeHbIarcsi. Eciu ske yOparth najgouky, a CTEKISIHHYIO TUIACTUHKY OCTa-
BUTH, TO 3apsi/l Ha IEKTPOMETPE COXPAHUTCS — CTpENIKa He OTKJIOHMT-
cs. Ecnn ke yOpaTh IIacTHHY, a MaJ04Ky OCTaBHTh, TO CTPEJIKa OTKIIO-
HHUTCS B CTOPOHY OOJIBIIEro 3apsija.
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Ne 723(718).

Jano: Pemenue.
E, =60 B/™m, Ey=&E, =7-60 B/M =420 B/m;
£1=3.5, £ = Fo 40BN _hop
&= 77 € 3,
&= 6. Ey= Eo _420B — 70 B/,
€3 6
Haiitu E, E, E5. |OtBet: Ey =420 B/™, E, = 120 B/™m, E3 = 70 B/m.

Ne 724(719).

Jano: Pemenue.
c =40 I;KH/MZ; F_ O _ 410 Ko/m? _o00B
:4'212 Ko/, 2ee0  2-2,5-8,85-10712Kn? /(H - M?) M
e=25.
Haiitu E. | OtBer: E =900 B/m.

Ne 725(720).
Jano: Pemenne.
=125, qZ
r=6cm= F=k=—;
6107 m, & .
F=04uH = qz,,\/Ezm_zM, 4107H 25
=4-10" H. k 9.10% H™

an
=2-10"* Kn=20 nK.

Haiitu q. Otgert: ¢ = 20 5K

Ne 726(721).
HaHno: Pewienue.
e=28l. qZ q2 q2 q2 q

F=kd F=p—2 kI = 22 92 = e = 81 =9.
r er? r er 9
Haiitu 92 . | OTBeT: 3apsia HA0 YBENUYUTD B 9 pas.
q

Ne 727(722).
Hano: Pewenue.
e=21. D9 g D92 D9 D9 T

Pk 02 pg 192 D0 D T o= D1 %145
I’l 8"'2 rl 8}’2 rz

. n OtBeT: yMeHbIIUTS B 1,45 pasa.
Haiitn — .

)
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Ne 728(723).
Jano: Pemenue.
r=3cM=3107%m 9 Hom? 9
? 910" —%--4-10"Kun
g=4nuKn=410"Kn, [p_,Ja . _ K 7102 _
E=20kB/™m= er?’ Er? 2.1045_(3_10721\4)2
=210 B/m. M
Hatitu €. OrtBer: € =2.
Ne 729(724).
Jano: Pemenue.
e=2,1,
ry= 29 cm = q q q q
=0,29 ™, Elzkg;&:k%;kgzk—' |2;
E =E,. n €ry n ery
n 029m
rH=—=—"r-— =0,20Mm=20cMm.
P 2l
HaiiTu r,. OrtBeT: 7, =20 cM.
Ne 730(725).
a B
y y
T] TZ
Fl X Fz X
mg mg
Jano: Pemenue.
o =60°,
p=50°. Tlcos%—mg:O
. o _ ’
F - Tlsmg =0
T, = e s F —mgtgg=0.
COS% 2
AHanoru4Ho nosxyudaem At ciyyas B: F, — mg tg% =0.

W3 nocnemHux nByx (opMy1 momydaem:
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B o
Fitg— = Ftg—
1g2 2g2

€

S
(2lsm§)

2o o
_sin® 21835 §in?30° - tg30°

-
- B
8(2[31115)

L7.

2B B

sin ?tgE

sin225° - 1g25°

Haiitme. |OtBer:e=1,7.

Ne 731(726).

Jano:

m=0,18 kr = 1,810 kr,
p1 = 1800 kr/™’,

P2 =900 Kr/m>,
E=45xB/M=4,510" B/m.

I F. a— szg
Fi=qE

vmg

Pemenue.

mg — qE —pVg =0;

m m
V=—;mg—qE-p,—g=0;
P P

G

E

3
1,8-10-4”.10“;[1_90&«/M3J
C 1800 kr/m

4,5-10*B/m
=2-10"° K = 20 uKu.

Haiitu g.
210

Otsert: ¢ = 20 5K
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Ne 732(727).
Jano:

¢=20 uKn =2-10" Ku,
0= 700 B, (|)2:200 B,

Pemenue.

A, = q(@1 — 92) = 2:10° Kn(700 B — 200 B) =

@3 =-100 B, =107 JIx = 10 mx/Ix

@4 = 400 B. Ay = q(p3 — 94) =2:10"° Kn(~100 B—400 B) =
=107 Jlx = —10 MxJIx.

Haiitu 4,, A,. OrtBeT:

Ne 733(728).
Hano:
E=1xB/M=10B/m,
q=-25uKn=
=-2,5-10"Ku,
Ad=2cMm=210"m.

Ay =10 mxJIx, A, =—10 mx/[x.

Pemenwue.

F=qEAd=-2,510"* Kin-10° B/M-2-10 2 m =
=-5.10" I = —0,5 mx/JIx

AW =-4=10,5 mxJIx

U=EAd=10° B/M-2:10% M= 20 B.

Haiitu A, AW, U.

OrtBer:
A=0,5 mxJlx, AW=0,5 mxJx, U=20 B.

Ne 734(729).
JaHno: Pemenne.
Ap=1xB=10"B,

—_ _ -5 _
A= 40wl =107 T | A4 _ 4107 T _y 355y, — 40 i

Ap 10°B
Haiitu q. Ortger:
q =40 K.

Ne 735(730).
Hano: Pewenue.
E=60xB/Mm=
=6-10" B/m, 1)g=510"Kx
lg| =5 uKn = A = qEdcoso. = 510" Ki - 6:10% B/m x
=5.10" K, x 0,2 M - c0860° = 3-10" [k = 30 mx/Ix
d=20cm= AW =—-A4 =-30 mx]Jx
=0,2 M, 00 = 60°. | U=Edcosa=6-10" B/m - 0,2 M - cos60° = 6000 B =

=6xB
2) g=-5-10" Kn
= =30mk/x; AW = 30mx]x; U= 6kB.

Haiitu A, AW, U. | OtBer:

1) A=+30 mxJx, AW=30 m xJIx, U=6 kB;
2) A =-30 mx[Ix, AW =30 mx/lx, U= 6 xB.
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Ne 736(731).

Jano:

e=-1,6-10""K,

¢, =200B,

¢, =300B,

V() — O = 1,6
mv?

2

V=

Pemenne.

T=A=e(g —py)=-16-10"""Kn-(200B - 300B) =

107k, AW =—-4=-1,6-10""1x.

=elp,—9,)s

m 9,110 kr

=5,9-10° m/c = 5,9 Mwm/c.

—19
2e(01—9) :\/2-(—1,6-10 K1)(2008-3008)

Haiitu T, AW, V. | OTBeT:
T=1,6-10""Jx, AW =—-1,6-10"IIx,
V =15,9 Mwm/c.
Ne 737(m).
Jano: Pemenue.
q =5 mxKn
1 =18 cm [To onpenenenunto noTeHIMaIA MOJS:
Q =20mxKn ¢=A/q.
[ToreHuunan noss 3apsiKEHHOTO 11apa:
(p=k2=>A=k%=5A"az.
r
Haiitu A - ? Otet: A =5 JIx.
Ne 738(732).
Hano: Pemenue.
e=-1,6-10"Ku,
V, = 10Mwm/c = 10'm/c, mV2 mv2
— — 7 eAp=—2-——1;
V,=30Mm/c=3-10"m/c, ) 5
m=9,1-10""xr m
Ap=—(V,* V>
¢ 2o ( 2 1 )
-31
. 2
Ap=— 10K '((3'107M/C) -
2‘—1,6~10‘ Kni
~(107 M/C)z) =-2,27-10°B=-2,27xB.
Haiitu Ag. Orger:
Ap =-2,27xB.
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Ne 739(733).

Jano: Pemenue.

m=6,7-10'kr,

q=32-10"Kn, mV?2

V=20Mw/c= | 4AP=""7—;

2:10"m/c 5

2 6710 Tkr-(2:107wc)
A(pzi = —
2 2:32-10%Kn

=4,2-10° B=4,2 MB.

Haiitu Ao. Ortser:
Ao =4,2 MB.

Ne 740(734).

HaHno: Pewienue.

my q1

— =4, ==2

my q, Iy =4 =qAp;
T,=4,=q9,Ap;
L_a_,.
I, q,

mVi?
nde ==
1.2
DAQ= 7222 ;
a_ |92, /ﬂ .
" q \my
. T, V, |Otser:
Haittn —,—=.
T, v, |KMHETHYECKas SHEPIHs O — JacTHIIbI B 2 pa3a 00Jib-

Ne 741(735).

me, a CKOpoCTb — B \/Epa3 MCHBIIIC.

Jano: Pemenue.
U=2xB=210"B,
Ad =10 cM=0,1 M. _U_2'103B:2.104E:209'
Ad 0,1m M M
Haiitu E. OtBeT:
E=20kB/m.
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Ne 742(736).
Jano:
E = 60xB/Mm =
=6-10"B/m,
d=10cm=0,1m

Pemenne.

a)a=0°

U=+Ed=16-10"B/m-0,1m = +6-10°B = +6 kB

06) a=90°% U=0;

B) o0 =45°% U= +Edcosa=+6-10"B/M-0,1mM-cos45° =
=44,2-10°B = 44,2 B.

Haiitu Ao.

Ne 743(737).
Jano:

AB = 8cm = 8-1072m,

a=30°,

OrtBer:

a) U=16 kB, 6) U=0,8) U= +4,2 kB.

Pemenne.

U=FAd=F-AB-cosa =

E=50xB/M=5-10"B/M | — 5.10*B/m-8-10 2 mxcos30° =

=3,5-10°B =3,5«B .

Haiitu U.

No 744(738).
Hano:

d=4,8 Mm =
=4.8-10°m,

m=10Mr = 10’8Kr,

U=1xB=10"B,
E=-1,6-10"Kx

OtseT: U= 3,5 xB.

Haiitu: N.

Ne 745(739).
Her; ner; na.
Ne 746(740).
OnMHAKOBEL.

Ne 747(741).

Pemenne.
lg|E = mg ;
E= g;
d
lg|—=mg ;
_mgd
ol ==~
_la| _med _ 1078r 10 m/c? - 4,8-10m 3000
le| |e|U 1,6-10"Kn-10°B '
Otset: N =3000.

B Touke C HampspKeHHOCTH U MOTEHIHAN OOJbIIIE.
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Ne 748(742).

a) -50 B +50 B 0B
==
0)
E., xB/™m
A
2 4
» M
-2
B)
¢, By
50T /
» X, M
/ 0,05 0,1
.50 4

Ne 749(743).
Jano:
¢ = 60B,
¢p =—60B,
d=8cm=0,08Mm,
di=2cm=0,02m

Pemenue.

:&:@A—@B :60B—(—60B)

E =1500 B/m =
d d 0,02m
=1,5 kB/m
Epc=2A_ 0B _ 3000 B/w =3 kB
d;  0,02m
AE\c = Epc —E=3xB/M-1,5kB/M=1,5kB/m
Eop=—2A 0B 0*BA=1 B/

Td—d; 0,08 M—0,02m
AEcg = Ecg —E=1xB/M-1,5kB/M=-0,5kB/M.

Haiitu AEAc, AEcp.

OrtBerT:
AExc = 1,5 kB/M, AEcg = —0,5 xB/M.
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Ne 750(744).

Jano: Pemenue.
S=401cm® =4,01-107M%, F_O.
q =142 MxkKn =1,42-10°Kn | = ~ ¢
0
oL,
S
o4 1,42:10°Kn _
2
580 401.102u2.8,85-10712 K1

H-M2

=4.10°B/m = 4000kB/ M .

Haiitu E. Ortser: £ = 4000 kB/m.
Ne 751(745).
Hano: e =7, Pemenue.
d=4mm =4-10"m, G gegU
U=3,8xB=3,810"B E‘g’ o=gk= d
2
7-885-1012 7 .38.10°B
_ H-m —
4.107u
=59-10"Kwm?® = 59 MxKn/m> .
Haiitn ©. OtBeT: 6 = 59 MxKi/m>.
Ne 752(746).
Jano: Pemrenne.

C,=0,5vk® = 5-10",
€= 5000 1 = 510 % | 4179 CU1 =l

Uy G _ 51070

= oy 100.
U G 51070
Haiio: 22 OTBeT: Ha BTOPOil KOHIEHCATOP HA/IO IIOAATH
AT U, Hanpspkerre B 100 pa3 Gonbliie, yeM Ha Tep-

BBIN.

Ne 753(747).
Jano: Pemenue.
C, =200 n®d =2-10"°,

C,=1wMx® = 10", @ .6 G 10°

= === =—==———=5000.
U=t ¢ G g ¢ 21000
Hairn 92 OTBeT: Ha BTOPOM KOHJICHCATOPE 3apsi] B
q 5000 pa3 6omns1e.
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Ne 754(748).
Jano:

U=14xB=1410°B,
q=28uKn=2810"Kn |~~~

Pemenue.
g 28-10°Kn

TS =2-10"""®=20n® .
1,4-10°B

Haiitu C.

Ne 755(749).
Hano:
C=58 MKkD =

=5.8-10"®, U= 50B

Otset: C =20nd.

Pemenne.
¢=CU=58-10"®-50 B=2,9-10"Kn =2,9 MK1.

Haiitu q.

Ne 756(750).
JaHno:

C =100 u® = 10°®,

Otsert: ¢ = 2,9 MK11.

Pemenue.
g=CU=10"®-300B=3-10"Kn=30uKux.

U=300B,
— 50 uK = Tax xak q;>q, TO 3TOT KOHJICHCATOP HEJb35
4 g KCIIOJIb30BATh JJI1 HAKOTUICHUS 3apsia
=5-10"Kn _
q=50 uK1.
Haiitu q. OTBeT: Henb34.
Ne 757(751).
Hano: Pewenue.
Siop, 4 | oS,
S2 dz dl
C2 _ 880S2 :
dy
g:sﬁ(]SZ. d] :S2d121.3:1,5.
Cl dz 880S1 S1d2 2
C OtBert: yBenmmuures B 1,5 pasa.
Haiitn —=. Y P

1

Ne 758(752).

Jano: Pemenue.
€= 2’2’ C — SISOS .
&= 6 1 d ’

€505

C, =270 . gzﬁzizzyn_
d Cl €1 2,2
Haii C, |Ortser: yBenuuurcs B 2,73 pasa.
aiitm —=.
G

217



http://alexbooks.ucoz.com/index/reshebniki/0-11

Ne 759(753).

Jano: Pemenue.
U, =400 B, q1=q; CU, =CU,;
U,=50B, g8, _egS |
a1 =q G=—" 3 G=—">
S S
€ U, = €€ U,:
d d
_U; _400B
U, 50B
Haiitu €. OrtBert: € = 8.

Ne 760(754).
C6J'[I/I3I/ITI) MJIaCTHUHBI, BBCCTU JUIJICKTPUK; PA3ABUHYTH MJIACTHUHBI.

Ne 761(u).
JaHno: Pemenue.
1 =1mm C:‘%OS:"CSO”E B
/ [
-12
_2-885-10"°x 0’01:5607;(1)
0,001
HaiiTu c. OtBert: ¢ = 560nD.
Ne 762(755).
Hano: AN
f; = 54260 M :4582i 2) 01*12M2, Pemenne. C = ==
=46 1®=4,6-10 '@ 2
g 8851077 K 52107
d=50 Hym -
C 4,610
=0,0lm=1cm.
Haiitu d. Otget: d = lom.
Ne 763(756).
Hano: Pewenue.
§=50cm” = €gpS
= = : = E :
=5.10"%, ¢=CU=="U: U=Ed;
€= 7, KJTZ
E=10MB/m= |q=e8SE=7-885-10">——5.10"n"-10'B/m =
— 10'B/u How
=3,1-107° = 3,ImxKu .
Haiitu q. Ortsert: ¢ = 3,1 MxKu
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Ne 764(757).

Jano: Pemenue.
d, 3 a) Konnencatop oTkmo4miIn OT UCTOYHMKA IUTaHus. B
d_l_ CWJIy 3aKOHA COXPaHEHWs 3apsia ¢; = ¢o, T.€. 3aps] Ha
[UIACTHHAX TOCIIE OTKJIIOYEHHSI TUTAHKS COXPAHIETCS.
goS €oS
1 = QU ==2=U, =4SEy 5 q5 = CUp =—=U, =£(SE, .
d dy
Orcrona ﬁ:ﬁziﬁzq—z:l
U d E q
0) KonmeHcarop ocTajcs MOIKIFOUCHHBIM K HCTOYHUKY
nutanus. HampsbkeHue Ha KOHJIEHCATOPE IMOJIEPKHUBa-
€TCs Ha MOCTOSIHHOM YPOBHE 3a CYET MCTOYHHUKA MUTa-
mus, t.e. Uy = U,
80S . 80S
g =QU; =— U =¢SE| ; g5 = U, =——=U, =£(SE;.
d dy
Oreioma -G 1 Ex_di 1
@ C dy 3 E dy 3
Haiin OTBCTZa)221,%:3’&:1;6)22172:1,E21.
U B 6 Y E a 34 53
q U E
Ne 765(n).
Jano: Pemenue.
r =10mMm 2
ggpS  eggmr
— C=—-"T=—"—""= 5,8}1@
d - IMm 4 J
e =21 g =cU =0,014xKn
U=24xB U
E= % =0,017x/Jonc
p=0,54 /o / at°
Haiitu c,q,E,p - ? c=5,8nd, g =0,014uxKn,
OrtBeT: 3
E=0,017xorc, p=0,54 e/ m”.
Ne 766(759).
HaHno: Pewienue.
_ _ —4
C =800 Mmx®d = 8-10 q), _ CU2 _ 810-4(13(3003)2 _ )
U=300 B, W=——= 5 =36 Jlx;
t=24mc=2410"c.
p=2_ 30R% _i510°Br=15KBr.
t 24-10¢
Hatitu W, P. Otset: W= 36 ]I, P=15 kBr.

219



http://alexbooks.ucoz.com/index/reshebniki/0-11

Ne 767(760).

Jano: Pemenne.
2 2 2 2
Yooy | cUi ,_cui W U (Ua) o
U 1 > 2 > P .
1 2 2 /4 U; U,
. W, |Ortser: sHeprus yBenuuurcs B 16 pas.
Haiitu —= .
1
Ne 768(761).
Jlano: Cy 9, Pemenmz:. i X X
Cl WIZCUI 'W2:CU2 . ClUl :C2U2. ﬂ: 22@23'
Wi=W,. 2 7 2 7 2 2 U, \q
Haiitn U ' OTBeT: Ha KOHJICHCAaTOpe MeHbIel emkocTu (Cy) Hamo

) 1oaaThs B 3 paza OoJiblIEe HaIps’)KEHUE.

Ne 769(762).
Jano: Pemenue.

C=10mMx®=10" D 6 \2
Pely 2 (4-107°Kxn
q =4 MKK1=4-10° K. W=q—:7( ) =8-107 =800 1Jlx.
2C 2.107°®
Haiitu W. | Otset: W =800 u/lx.
Ne 770(763).
Jano: 2 2 2
00 e - Pemere. = CU° _e0SED® _ &SE’d
M 2 2d 2
=210, s )
d=1cm=0,01 m, 8.85-10712 1210202 -(5.10513/M) 102u
E=500xBM= |W= Ho > =
—5.10°
=5-10"B/w. =2,210" Jlxx = 220 mMx/x.
Haiitu . Otset: W =220 MxJIx.
Ne 771(764).
Hano: Pewenue.
d=2vMm= 2 2
—2.10° (D=Z;W=CL:880SU ; V=254,
’ A% 2 2d
U=200 B, 2 .
£=2.2. . eeoSU  ee,U> _ 2,2-8,85-10 s -(200 B) _
2d-Sd 24 2-(2-107m)?
=9,7-102 k=97 mJlx.
Haiitn o. OrtBeT: ® =97 M/ k.
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Ne 772(765).
a) KonneHncaTop OTKIII0YEH OT UCTOYHHUKA HAMPSKEHISI.

€S £gnS U
q1 = g2 CIU = GUy; LUl =—0Uz; U,= —l;
d d €

wy= l611U1; W= lQZUzz l%ﬂ = ﬁ
2 2 2 € €

Takum 00pa3zoM, 3HEprys Mo 3apsHKEHHOTO KOHAEHCATopa Mocle 3a-
TIOJTHEHUS TIPOCTPAHCTBA MEXJLY €ro IUIACTUHAMH MAacjiOM YMEHBILHUTCS B
€ = 2,5 pa3a 3a c4eT TOro, 4To 4acTb SHEPIHU PAacCXOAyeTcs Ha MOJIIpU3a-
IO TUAJIEKTPHKA.

0) KonpeHcarop ocraercst NpUCOEIUHEHHBIM K UCTOYHUKY TIOCTOSIH-
HOT'O HaITPSXKCHUSA.

h_49 . 4 9

U=Uy; —= ; =
C, C, ¢,S/d egyS/d

s 42 = €41,

1 1 1
W,=—qU;; W= = q,U,= — eq,U, = eW).
1 25111 2 2(122 2Q11 1

Takum 00pa3oM, SHEPTH MO KOHACHCATOpa YBEIHYUTCSA B € = 2,5
pasa. DHeprus MONOJIHASTCS 32 CYET UCTOYHHMKA HAIPSDKSHHS.

Ne 773(766). a) Konnencarop OTKIIOYHINA OT HCTOYHHKA HATIPSDKEHUS.

d €05 €S U

i =2;q1=q» CIU, = GUy; dL1U1=dL2U2;U2:71;
1 1 1 U /4

Wi=—=qUy; Wo=—qU,=—q¢g— = —.

1 2€I1 1 2 ZQ2 2 2% > >

DHeprus yMEeHbIIIIACh B 2 pasa.
W _m w, _m "

M= — = )T === - SO0 =0
o Sd, v, 28d, Sd,

ITroTHOCTH YHEPTUH HE N3MEHHUIIACh.
6) Konnerncatop ocrancs MpHUCOSAWHEHHBIM K HCTOYHHUKY ITOCTOSH-
HOTO HalpsDKCHHUS.
_r. N 9. 4 9
Ul - U2> = =

== = ;qz:qlﬂ:qu;

W= %qul; Wr= %%Uz: %2Q1U1 =2W
DHeprus yBenuIuiach B 2 pasa.

W W W DR
v, Sd,’° vV, Sd, Sd,

IT10THOCTB 3HEPrUN yBENUUMIAch B 4 pasa.

W = :4(,01
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Ne 774(767).

Jano: Pemmenue.
C=20 Mx®d = 2 2
S0t |AW=W- = SECOL
Yy _y U, =2Us;
U C-4U? cU? 3
_ G4y _CUP _ 3 ~pr2
am=031x |2 ;U
UFJZAW:\/Q'O’”IS’K =100 B;
3C 3.2-10°®
2 -5 2
W, = CUf _2:107@-(100-B) _ 0.1 bk
2 2
Haiitu U, W,. |OtBerT:

222
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3aKO0HDLI MOCTOSTHHOT0 TOKA

TokoM Ha3bIBa€TCS HANpaBICHHOE IBIDKCHHE 3apsDKCHHBIX YACTHII.
Curnoit Toka / Ha3pIBaeTCsl U3MEHEHHE 3apsina Ag 3a Bpems Af:

I=Aq/At.
Cunraercs, YTo TOK IEPEHOCUTCS MOJIOKUTEIBHO 3aPAKEHHBIMH Yac-
THLAMH. B caMbIX pacnpocTpaHEHHBIX MPOBOJHUKAX — METAIaX —

TOK MEPEHOCHUTCS OTPUIATEIFHBIMU 3JICKTPOHAMH, 3HAYUT HAIIPABICHHE
TOKa MPOTHBOIOJIOKHO HANPABICHHUIO ABMKEHHS 3JIEKTPOHOB. [ mo-
cTostHHOrO Toka / = const. IlycTh conmpoTuBieHHE y4yacTka Henu R, Ha-
npsbkeHre Ha ero koHuax U. Torzma cuia TOKa BBIpa)kKaeTCsl 3aKOHOM
Owma:

=<
R

R, R,
| p— | ——
—_ —_

[TocnenoBaTenbHOE COCTMHCHHUE.

IIpu nocnenoBaTenbHOM COEAMHEHHH MPOBOAHUKOB CONPOTUBICHUEM
Ry, R,,..., R, cyMmMapHOe COTpOoTHBIEHHE R ompeznensercs GopMmyioi R
=R, +R,+ ...+ R,. B3ToMm ciayyae cuiia TOKa 4epe3 Kaxablil SJI€MEHT

LENY OQMHAKOBA.
R

R

Hap&ﬂHCHLHOC COCIMHCHHUEC

IIpu mapamnensHOM COeIMHEHUU MPOBOJHHMKOB CONPOTHUBIEHHEM R,
Ry,..., R, cymmapHOoe compoTuBieHne R ompezensercs (opmynoi

I 1 1 1
—=—+—+...+—. B 3TOM cny4ae HampspkeHHE Ha KaKJOM 3Jie-
R R R,
MEHTE IeTH OJTMHAKOBO.
Conpotunenne R oTpe3Kka MpoBOAa [UTMHEI / U IIJIOIIA N OMEPEeIHO-
ro ceueHus S onpeaensercs GopMynoit
/
R= pE b
rae P — YACIBbHOC COIIPOTHUBJIICHUC — IIOCTOsAHHAA, 3aBUCAIIAsA OT poJa
BELIECTBA.

n

IIpu npoTexkaHuu MO0 NPOBOJHUKY CONPOTHUBIEHUA R TOKa [, TOK co-
BeplIaeT paboTy 4, KoTopas Bblpaykaercst Gopmyion
A=TRAt,
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rae At — Bpems, KOTOpoe TedeT TOK. YuuThiBas 3akoH Oma, A = UlIAt =
= UZAZ/R, rae U HanpsbkeHHe Ha KOHIAX IPOBOIHUKA.

DNEeKTPUIECKON MOITHOCTHIO P Ha3bIBaeTcs cienyromas puzndeckas

BenmunHa P = A/At. MoutHOCTh P MOKHO pacCUUTHIBATH 1O (hopMyIaM
P=PR=1U=UYR.

[Tycts y Hac mMeeTcs 1emb, cocrosmas u3 uctounnka IJIC & ¢ BHyT-
PEHHHM COTIPOTHBIICHHEM 7 M pe3ucTopa compoTtusieHus R. Cuna Toka /
B 3TOI 1enu OyaeT onpenensaTses 3akoHoM OMa TSt ITOJTHOH IIeTIH:

1=,
R+r
Ne 775(n).
Jano: Pemenue.
¢ =100 Mx® q:cU U
U :SOOB q :>[:—=0,1A.
t =0,5¢ 1==
t
Haritu I - ? Otsetr: I =0,1A.
Ne 776(768).
Hano: Pemenue.
R =84 Om, 1062
S=1mm*=10°nm R:pé;l: 28 B0 10 W ;0 T =200 m.
’ 42-10°0Om -
p=4210" Omem. P m
Haiitm /. Otget: /=200 M.
Ne 777(769).
Hano: Pewenue.

/ /
l_lzz,izz Rlzp_l;RZ:pl_Z;ﬁzﬁzz.2:4.
b S Si Sy Ry LS,

. R OTBeT: CONPOTHBIICHNE YMEHBIIIUTCS B 4 pa3a.
Haiitn —.

2

Ne 778(n).
Jano: Pemenue.
1=5m Py
U-12B | /7=

j=g=4,8A/MM2.
lp

Haiitu | Ortser: j =4,8 A/Mm’.
j-?
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Ne 779(n).
Jano: Pemenne.
1=5km 2 Ji
R=120m | * TPy 2
_ Pl
Voom R=p " =300xe.

[ pul

Haiitu OtseT: m = 300kT.
m- ?

Ne 780(771).

a)U=IR=5A-300m=150B <220 B.
Hennb3s.

6) U=IR=0,2 A -2000 Om =400 B > 220 B.

Mo>xHo.
Ne 781(772).
JaHno: Pemenue.
S=1,4Mm = !
s Io—
= 1,410 %, E:g:B:&: L
I-1A 1 18 S
_ -8 10” .
p=281070MM. |p_ A -72’184”10_?“‘2“‘ =210 B/m =20 MB/m.
4 M
Haiitu E. OtseT: £ =20 MB/m.
Ne 782(773).
Hano: [ =2mM, Pemenne.
51 =048 M’ = U=IR=IR, + Ro) =I[ p, 1 p, 2.
:4’8-1077M2, ( 1 2) p1§l+p2?2 5
p1=12:10"0mM-M, L=1 m, o
S, =021 MM’ = U=0,6 A(12~10_80M~M72 +
:21'1077M2 4,8107 M
pr=42-10"" Om-m, + 42100 —M | =15B.
1=0,6 A. 2,1-107m?
Haiitu U. OrtBeT:
U=15B.
Ne 783(774).
R= g ;
I
U U
11212213:1; R] :R2 . R3_71:% :TSZUl . Uz . U3:1 :2:3.
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Ne 784(775).
Jano:
U=24B,
Ry =4 0wm,
R2 =6 OM,
U3 =4 B.

- Un
Ry,

,U3
g
U =IR =2A-40m=8B:

U,=IR,=2A-60m=12B.

Pemenue.
_Uj+U, U-U; 24B-4B

=2A;

R1+R2 R1+R2_4OM+6OM

4B
— =20wMm;
2A

Haimn 1,
R33 U]; U2'

Ne 785(776).

OtBer: /=2 A, R;=20M, U, =8B, U,=12B.

Hano: R; =240 Om, |Penrenue.
U,=120B, U U, _U-U;,
U=220B, R R R, ’
§=0,55 MM = i
=5,510" M2, Rzng;
p=110-10°Om-m. v, U-U,
Fl - pl S 2
= (U=UDRS _
Up
_ (220B-120B)-2400m-5,5-107"w* _ |0
120 B-110-10"°0m - m
Hatitu 1. Otset: /=100 M.
Ne 786(777).
Hano: U=45 B, Pewenue.
U]:30B, U:U1+U2;
R, =20 Om, U,=U-U;=45B-30B=15B;
a) R,=6 Om, I,=2A, |, _ U _30B _ 15 A-
0) Rs =30 Om, R 200m 7
16 =4 A,
B) R, = 800 Om, 222:15]3 =100m
I,=06A. I 154
’ IMox myHKTOM a) y peocraTa MalleHbKOE COIpO-
TtuBienue (R, < R;), mox IMyHKTOM B) y peocTaTa
Mamnas cuna Toka (I, < /). [TostoMy HaM moxxoauT
peocrat MoJi MyHKTOM 0).
Haiitu 7, R,. OtgeT: 0).
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Ne 787(778).

Jano: Pemenue.

S;=0,6 Mm* = g

_ -7 2 Ri=p =12-10" Om-M X

=6-10" ™", S,

np :2, 3

2

$=085mw’= | 10N _ 900y

=8,5-107 M, ny=4, | 2-6:107'm

L=hL=1=1xm= 3

:11032M Ry=p; =1,7-10° Om-m x—lo M7 > =

S8 n,S, 4-8,5-100"'m

p1=12-10" Om-M, =5 O

p>=1,7-10"% Om-m, ’

7=0.1A. U=ir=1 iRa 1 A 100O0M-SOM _ ) 1o
R, +R, 100 OM + 5 Om

Haiitu U. Otser: U= 0,48 B.

Ne 788(779).
JlamMnouka He 3aropHTCs, BOJILTMETp OyZIeT Mmoka3bIBaTh okoo 2 B, a
amrepMeTp — HyJIb.

Ne 789(780).

Jano: Pemenue.
R=385041;x1, Ro= v, [1I,R  nR
[=38107A, \™ Ty, i’
n=10, »
—3A, R, = 10:38:10 A-38iOM 0,049 On:
L=10A. 3A-10-3,8-10 "4
—4
R,— 10:38:10704- 3854OM ~ 0,015 Om.
10A-10-3,8-10"4
Haiitu R\, R,. | OtBet: R; = 0,049 Om, R, = 0,015 Om.

Ne 790(781).

Jano: Pemenue.
R=230m, |[Reu=Rgz+R;
U=1,4-10"B, U U U

’ Ry =R, R—— R= —-R=|—-1|R;
n=10, ou nu/R (nu ]
U]ZSB,

U,=15B. R1=( 3 J 2,3 Om =820 Owm;
10-1,4-10°B

Ry = (1533_1J +2,3 OM = 2460 Owm.
10-1,4-10B

Haiitu R, R». OTBeT
=820 Om, R, = 2460 Om.
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Ne 791(782).

Jano: Pemenue.
R=2000wm, |1)BomxsT™merp.
I=100 MxA = U 2B
— 10 A, Ron:Rg-i-R;Rg:Roﬁm—R:Tl—R: oA
Ui=2B, | 500 Om= 19800 Om = 19,8 kO
L =10MA = i
2 .
=107A.|2) Avmepuerp. Ry=Ju =R _10 A0, 5 g
I, L1 102A-10"A
Haittu R, Ry, | OTBeT:
R, = 19,8 kOM, R, = 2,2 Om.
Ne 792(783).
2,3,4,6,9,12, 18 kOm.
Ne 793(784).
Jano: Pemenue.
RZZan- R06m1=R1+R2=R1+nR1=R1(n+ 1),
1= = s Ropup=————=————=——
ROGIL[] Rl (n + 1) Rl + R2 Rl + an n+1
- U _U@+), L, _U@+DR(n+1) _ (n+1)?
> Rgmw R nR, U no
I 2
Haiitu —2 OTBeT: 1_2 = M .
I 1, n
Ne 794(785).
Hano: Pewenue.
N=4, R,
U] =3 B, :7+R2;
L=03A
B} ] U
U=54B. |I=— =+ v ;
R }—11+R2
= U, nU, U _nU
R//n R ﬁ+R2 R
R (U U (U
= =1 |=2L = —1]|=
n Ul n[l Ul
__3B [ﬂ”} —20m.
4-03A\ 3B
Haiitu R,. |OtBet: R, =2 Om.
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Ne 795(786).
Jano: Pemenue.
R.

I = 3% (puc. 79 a) B 3a7auHUKE);

U 2U
L== ==— (puc. 79 0) B 3a1aYHUKE);
== (owe 796) psanamoee)
2
1 _2U 3R _
I, 3R U
Haiitu Q OTtBET: 1_2 =2.
1 I

Ne 796(787).

ITepBast mamna OyzmeT ropeTh sApye APYTHX, TAK KaKk 4epe3 Hee TedeT
OOJBIINIA TOK.

a) [Ipu BEIKITIOUEHMH TIEPBOM JIAMITBI IpyTHe TOpeTh HE OyayT; mpu
BBIKITIOUCHUH BTOPOH (MJIM TPEThel) ocTaBIMecs OyAyT TOpeTh OIHA-
KOBO SIPKO.

6) IIpu 3akopaunBaHWM TEPBOM JIAMIBI OCTABIIUECS OyIyT TOPETHh B
TIOJIHBIM HaKaj; MPH 3aKOpauuBaHUU BTOPOU (WM TPEThel) mepBas JiaM-
na OyeT ropeTh B HOJIHBINA HaKaJl.

Ne 797(788).

Hano: Pewenue.
U=90B,
Ry =R, =R, R,R 4R2
— 4R, = Rem=Ri+ —22- =R+ — =18R;
R3 4R1 4R, 611t 1 R2 +R3 SR
I=05A U 00 B
U=1IRysy=1,8IR;R= ——=———— =100 Om;
1,87 1,8-0,5A

R1:R2:R:1000M;R3:4R:4000M;

U =IR,=0,5A 100 Om =50 B;

Uy=U-U;=90B-50B=40B;
U, 0B

1= = = 095 As
R, 100 Om
L=%_ %8 1A
Ry 400 Om
Haiitu Ry, Ry, OtBeT:

R3, U], U3, [1,[3. R] :Rz =100 OM, R3 =400 OM, U] =50 B,
U3 =40 B,[l :0,5 A,I3 = 0,1 A.
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Ne 798(789).

Jano: Pemenue.
Rl =1 OM,
R, =2 Om, Ri(Ry+Ry+R;) 10M:(20m +3 Oum +4Owm)
_ a) R= =0,9 Om
=30m, R+Ry+Ry+Ry 10M +20m+30M+40m
Ry=40m. 6) Re BRI +Ry) _(10M+20) BOM +40w) 1
R+Ry+R3+R, 10M +20mM+30Om+40m
p) R RaR+R+Ry) _40w-(10m +20m +30M) , 4 5
R +Ry+Ry +R4 10M +20M+3 OM+4Om
o) R= Ry(Ry+Rs+Ry) _20m-(10m +30m +40m) )
R +Ry+Ry +R4 10M +20M+3 OM+4Om
0 R (R, + Ry)(Ry + Ry) _ (10M+4 Om)(2 OM +3 Om) 250m
R+Ry+Rs+R; 10m +20M+3 Om+4 Om
o) R= Ry(Ri+Ry+Ry) _30m-(10m +2Om +40m) .1 0m.
R +Ry+Ry +R4 10M +20M+3 OM+4 OMm
Haiitu R. |OtBer:
a) 0,9 Owm; 6) 2,1 Om; B) 2,4 Om; 1) 1,6 Owm;
1) 2,5 Om; e) 2,1 Om.
Ne 799(790).
Hano: Pewenue.
L=2A;
RIZZOM; Ul 13R3—2A 150m= 3OB
R>=100m; U 30B
R=150m; | 2 == =100 =345
R,=40M 2
I] :]4 :[2 +I3:3 A+2 A=5 A,
Ul :11R1 =5A-2 Om=10 B,
U4 :14R4 =5A40m=20 B,
U=U+U,+Us;=10B+30B+20B=60B.
Haiitu I, I, OTBeT:
I4,U1,U2, 75A12:3AI475A U1:10B
Us, Uy, U. U2—3OB Us;=30B, U;,=20B, U=60B.
Ne 800(m).
Jano: Pemenue.
U=100B
=210 . .
" Rer+l30 p 2750 =57,751 i
r+3r
Haiitu R- ?
Otsetr: R =57,750Mm.

230




http://alexbooks.ucoz.com/index/reshebniki/0-11

Ne 801(792).
>
|
L
Hano: Pewenue.
U=6B8, Cxema npuBe/icHA HAa PUCYHKE.
R=1300m, 1=, — 1,=0,5A-0,35A=0,15A
U=3,5B, U 35B
1=035 A, b, Toasa T E O
Uy=2,5 B, g
12:0,5 A
Haiitu R,,. Orser: R, =23 Om.
Ne 802(793).

Hano: Uy 35B .
U, =35B, Pewenue. R, = 1—1 = 028 A =12,50m;
;=028 A

> > | R=U,l,=3,5B-0,28 A=0,48 Br;
U, = 2208, | 1 U,l,=3,5B-0,28 0,48 2T,
Py=60Br |, Ry _O0Br_ 006, Y,

U, 220B R,

2 2
220B
R =Y OB 0w
P 60 Bt

Haiitu R;, |OtBer: R =12,50M, P, =0,98 BT, , =0,27 A,
P],]z, Rz. R2:810 Om.

Ne 803(794).
vy 2 (220B)
U=2208, | Pemene.) P= = (O 00
R=R,=80,7 Om | 7 OM
a) 0JIHA CHIUPAJIb 6) R=R, + R, =2R,;
0) e cpan vl _u? _ (220B)’ 300 B
_ut vt (220B) N
IIOCJICA0BATCIBHO R 2Rl > 80,7 o
B) JIBE CIIMPAIHN 2
2 2 2(20B
HapajuIenbHO B) R:ﬂ:ﬁ; P:U—=2Uf:¥z1200BT'
Rtk 2 R R 80,70m
Haiitn P. OrtBer:
a) 600 Bt; 6) 300 Br; B) 1200 BT.

231



http://alexbooks.ucoz.com/index/reshebniki/0-11

Ne 804(n).
Jano: Pemenne.
R,;=3600M |Q =RI*=UI
R,=3600M

=> Bropas, B 1,5 pa3a OoJbIie.

Haiitu I, U,
U,, Ry, P,. | OtBert: BTOpas B 1,5 pa3a Oombire.

Ne 805(796).
Hano: n =10, | Peenue.
R]ZO,S KOM= 77 . o Ul _ i’lUl .
=so00m, |V2TUTUnL=h=gmr=0
b = 120 B, nUj 10-120 B

= P=Uyl, =(U~U;)—=(220B-120 B)- — =240 Br -
U=220B 2L =( 1)R1 (220B-1208)- <~ Br
Haiitu P. Orget: P =240 Br.

Ne 806(797).

[Totomy dTo compoTuBIeHUE TaMItbl MOITHOCTEIO 40 BT Gombire, yem
COTIPOTHUBIICHHUE JaMIThl MOITHOCTHIO 100 Br.

B =I°R =I’R;; P,=1,’R, =I°R,; B,>P, =R, >R,.

Ne 807(798).
Jano: Pemenue.
Al=0,11 2
A =Uf, 13=g;
Ry R’
B R p§ I !

P, |Ortser: yBenuuures B 1,1 pasa.

Haiitn —= .
A
Ne 808(799).
Jano: Pemenne.
U=380B, . mgh
1=20 A, P = UL Fron =775
m =1 1=1000 KT,
h=19 n=Tnox 1000, = 8" 10005
> SaTp Ult
t=50c )
_ 1000 xr-10 m/c -19M.100%:50% '
380B-20A-50c¢
Haiitm 1. Otsert: N = 50%.
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¢ =4200Ix/xkr°C

80%-(220 B)” -8,4-10 72600 ¢
= X
4200100022107
kr- C 3

M

/

1

X =
(1000°C - 20°c)42 10780M - M -100%

=69 M.

Ne 809(n).
Jano: Pemenne.
ULnFV
Haiitu P, N, n. | P=nUL;
N=FV;
n=ﬁ-100%=l~100%
P nUI
Ne 810(801).
Yro6bl OrpaHUYUTh TA0APUTHI IUTUTKH, HE YBEIUYIHUBAS MOIHOCTb.
Ne 811(n).
Jano: Pemenue.
P, m, tl; t2; T
Haittu 4, O, m. | 4=P%
Q:cm(tz —tl);
n=2.10095= "2 =1) 1009,
A Pr
Ne 812(803).
Jano: Pemenue.
p=42:10"0m-m,
S=0,84 Mm> vt Ut
=8,4-10"\, A = T ST
U=220B
> DV (¢, - /
V =2 1=2-10"w, = % .100%
D = 1000 kr/n’, vrst
t=20°C, _ nU-St
£,=100°C, DV (1, —1,)p-100%
T =10 mua=600 c,
1 = 80%,

Haiitnm /.

OrtBer:
=69 M.
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Ne 813(m).
Jano: Pemenne.
R’m’tl’U’Tr U2 U2‘C
Haittn £, my. | 1) ?Tzcm(’z—ﬁ); L=t
2
2) %rzcm(lOO—tﬂ-&-rml R
r/ie ¥ — yAeTbHAs TEeIUIOTa Mapoo0pa30BaHusL.
U2
—1—cm(100 -1
e li00-a)
P
Ne 1, °C my, T
1 85
2 92
3 272
4 79
5 42
6 17
Ne 814(805).
Jano: Pemenne.
£=1,5B, A=qgqe=1tc=02A-60c-1,5B=18JIx .
I1=0.2A,
t=1mua=60c
Haiitu 4. |OtBer: 18 k.
Ne 815(806).
JaHno: Pemenue.
&=12B, & 2B A U=IR=2A-50m=10B.
=1 Om, R+r 50M+10m
R=50m
Haittu Y, U.  |Oteer: /=2 A, U=10B.
Ne 816(807).
Jano: Pemenne.
&ER=r | e _ & :
R+r 2r

U=IR=->r=Lt
2r 2

Haiitu U. Otser: U —

N |
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Ne 817(808).
Jano: Pemenne.
e=45B € e-IR &-U 45B-4B
[ 1= s r= = = =20m.
U=4B, R+r 1 I 0,25 A "
=025 A
Haiitu r. |OtBer: =2 Om.
Ne 818(809).
I[iHoz Pewenue, /-5 ¢ ;[:8_U=30B_28B=1A;
€=30B, +r Yy, r 20m
r=20Mm, !
U=28B A, =qe=1Ite=1A-300c-30 B=9000 [Ix =9 x/Ix
f=5MHH= | Agyey =UIt =28 B-1 A-300 ¢ = 8400 [l = 8,4 k]Ix
=300c Auyrp = Aex = Augens =9 1I1K — 8.4 Kbk = 0,6 x[Ik
Haiitu I, A.,, |OtBer: I=1A, At = 9 XK, Aguen = 8,4 KJIK,
ABHeLus ABHyTp ABHyTp = 0,6 KII)K
Ne 819(810).
[Toxazanus ammepMeTpa yBEIHYaTCs, a BOJHTMETPAa — YMEHBIIATCS.
Ne 820(811).
Jano: Pemenue.
R_IZOM, ot ;rzg_IR;13:§: el _ LIB-05SA _55A.
e=1,1 B, R+r I r e—IR 1,1B=0,5A-20m
1=05A
Haiitu /5. |OTBeT: I, =55A.
Ne 821(m).
Jano: Pemenue.
11 :O,SA J IS Fes
L =09A 1= =T
U] —4B Rl +r Tl +7
Uz = 3,6B 1
€ €
]2 = =
R2 +r ﬁ +7r
5
I % o U, -U
L2 =l Z29f
L U, =1
I
€ :U2 +Izr = 4,53
Haiitu g, r. |OtBet: r=1 OMm, € =4,5B.
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Ne 822(813).
Jano: Pemenue.
R =16 Om,
IlzlA, I = €
R, =8 Om, 1 R+r
L=18A L=-% ’
R2+r
8=II(R1+}");
]1(R1+}")
12 =
R2+V
r:IlRl—IszzlA16OM—1,8A80M:20M;
L1 1.8A-1A
e=I1(R +r)=1A-(160M+20M)=18B.
Haiitu €, r. |OTtBer:
¢=18 B,
r=20mMm.
Ne 823(814).
HaHno: Pewienue.
[1:30A,
P1:180 BT, I = £ _ £
L=10A, 1_R1+r_i+r
P, =100 Bt 2o
€ €
I, = =
2 R2+}" i"’l’
1.2
2
8=ﬁ+[1r;
I
A
—+11r
Jl
12: N
2ty
1}
ji_fi 180 Br _ 100 Br
= 1 2 _ 30 A 10 A ZO,ZOM.
-1, 10A-30A
e=A = 18OBT A 020m=-12B.
I, 30 A
Haiitu €, r. | OTBeT:
e=12B,r=0,2 Om.
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Ne 824(815).
Jano: Pemenue.
U=6B8,
U;=3B |1) Pe3uctopsl coenuHEeHHI MOCIeA0BaTEeabHO. €=U=6 B.
R+7r .
€2R’
U,=LR,=—
2T TRy
_(e-U)R_(U-Up)R
I
2eR 2U 2-6B
Uy = o)k, U—U1_2+6B—3B_4B'
2R+~ et 3B
Uy 1
2) Pe3nucTophl COeNMHEHBI MapaJuIebHO.
&R
U =R =——
I Ry
8.5 ;
Uy =R, =2
2 =1k R,
2
(e-U)R _(U-UR
r= = ;
U U
ex U 6B
U, = 2 = = =2B.
_ _ 2(6B-3B
§+(U UR 1+2(U u) s (3B )
2 Y Y
Haiitu U,. |OtBet: 1) 4 B; 2) 2 B.
Ne 825(816).
Jano: Pemenne.
8:40B, _ g_ 108 o 2-50m 1n-2 .
= 0,04 Om, Rrlp =p 3 =1,7-100°OMm-™M 71,7.10741“2 =10""0Om ;
p=17-10°0mm, .
— 2_ I = ;
§=170 ZIMZ— Ry +r
=1,7-10"m", 0B
1=50m, Ry=S—r=—""_0040m=016Oum;
1=200 A [ 200A
Up=IR;;=200A-0,160m=32B;
Up=Us— IRy =32B—200 A - 107 Om = 30 B;
P=U.-I1=30B -200 A =6000 Bt = 6 xBrT.
Haiitu U, U, P. |OtBeT: U, =32 B, U, =30 B, P=6 xBT.
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Ne 826(n).
Jano: Pemenne.
n=>50
R =300 Om R = R
U=128B ooy =
r=0,1 Om U U
s 1= =—=204
r’ =0,4 Om Ry
/= & <=>£=130B
R05u4 +r+r'
U, = RI 1208
n
P=UIl=2,4Bm
Haiitu I, ¢, |OTtBer:
U,, P-? 1=20A, ¢ =130B,
U,=120B, P =2,4Br.
Ne 827(n).
Jano: Pemenue.
r,n, UP,LLS, p
Haiitu I, R,,, U, U
bl J19 JIs P - I .
Pn’ Usa;m UBHyTp5 €. n ’
U
RJ‘l - 2_pl ;
S
U,=1IR,
P =U,l;
Ui =U+U,,;
UBHyrp =1Ir;
€= UBHy']‘p + U3a)1<
No LA |R,OM| Uy, B | Py, BT | Usay, B |Uniiyrps B| €, B
1 2,5 2,8 7,1 18,1 227 0,48 228
2 0,5 0 0 0 220 0 220
3 42.5 0,5 21,6 920 242 3,40 245
4 5,6 0,17 1 5,3 4 0,78 5
5 26,8 1,6 433 1160 423 5,64 429
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Ne 828(818).
Jano: Pemenne.
R1 =3 OM,
R2 =12 OM, 82R
P1:P2 P12112R1= 12;

(Ri+r)" (Ry+r)
”Z(Rz _Rl): R1R22 _R2R12 =RiR)(R, —Ry);
r:1/R1R2 =4/30M:120M =60mMm;

Ny = 100% ;

zsz—Rlz.Rl_jr.loo%: R,
(R, +7) € Ry +r
_ 30m
 30M+60M
Rl

211

-100% =

M

-100% = 33%;

Ny =—2--100% ;

2

SRy Ratr g R
(R, +7) € Ry +7
30Mm

" 30m+ 60M

Haiitu 7, 1, m,. | OTBET:
r=6 0wm;
N1 = 33%; N2 = 67%.

-100% =

M2

-100% = 67% .
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Ne 829(819).
Hano: Pemrenue. R, = Up _63B_ 210wm;
g=2B, I, 034
# =1 g)g"B Ure-U =9 B-63B=2,7B
17 552 B U, 2,7B
= R=—L=""—_=30m
[i=03A. 3, 3-03A
A 219(])3M ~0,62 A
R+Z4r 30w+ +10 Om
P =Ul,=63B-03A=1,.89Br
2Y 0,62 AY
B=|"2|R {7) -21 Om=2,02 Br
2 2
P _202Br
B 1,89Br
Haiitn Py . Otgert: yBenmuamiiocs B 1,1 pasa.
P
Ne 830(820).
Hano: Pemenue. I, = L .
r, & R=13r. Ri+r 9r+r 10r
o £ & _& h_& 10
Ry+r r+r 2r I, 2r e
Cuiia TOKa yBeJIHUUTCS B 5 pas.
Uy bRy g r S s
9
Hanpspxenne yMeHBIIUTCS B 5 = 1,8 paza.
B_Uh 5, 25 ,¢
B UL 9 9
MoutHocTh yBenuuuTcs B 2,8 pasa.
Haiitu ]—2, &, & CI)TBGT:
Iy A 2=35,
I
Y2+ 0,56,
1
B 2,8.
i
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MaruaurHoe mo.Jie

JBukyuiuecs 3apsabl (IPOBOAHUKH ¢ TOKOM) CO3AAI0T BOKPYT cedst
MATHHUTHOE I0JI¢ H OCPEACTBOM JTOr0 MO/ B3aUMOACIHCTBYIOT ApYr
¢ apyrom. /lis onucaHusi B3aMMOJAEHCTBUSI MATHUTHOTO II0JISl O/THO-
ro 3apsJa Ha JAPYroi BBOAAT XapaKTEPHUCTUKY, HA3bIBAEMYI0 BEKTO-
POM MArHHTHON MHAYKIMH B . Hanpasjienne MATHHTHON MHYKI[MH
COBIA/IaeT ¢ HaNpaBJeHHEM OT I0JKHOro moJroca S K ceBepHOMy N
MATHHUTHOI CTPEJIKH, IOMELICHHON B IaHHOe MarHuTHoe noJe. Ecian
y Hac uMeeTcsl MPOBOHUK ¢ TOKOM, TO HANPABJICHHE BEKTOPAa Mar-
HHUTHOI MHAYKIHMH olpeje/sieTcs NPaBujioM OypaBuuka (MpaBHIOM
NMPaBoOro BUHTA), CYTh KOTOPOI0 COCTOUT B CJICAYIOLIEM: €C/IM BBHH-
yuBaTh OypaBuMK ¢ NPaBoil pe3b00ii 0 HANIPABJIEHUIO TOKA B NPO-
BOJHHKE, TO HANpaBJICHHEe BPALICHHUS PY4YKH OypaBuMKa YKaxKeT
HAIpaBJICHHE BEKTOPA MATHUTHON HHAYKIMH.

Jast rpaduyeckoro npeacTaBjaeHUsi MATHUTHBIX M0JIe HCMOIb3YIOT
JIMHUM MATHUTHOH MHAYKIUM. JIMHMAMU MArHUTHOW MHAYKIUU Ha-
3bIBAIOT JIMHUM, IIPOBEIEHHBIE TAK, YTO BEKTOP B B KAXK/I0i ee T0Y-
Ke HAIIPaBJICH M0 KacaTeJbHOH K Hel.

MarHuTHbIM NOTOKOM (IIOTOKOM MATHUTHOW MHAYKIHMH) CKBO3b
HEKOTOPYI0 MOBEPXHOCTh € INIOMIA/IbI0 S Ha3bIBaeTcsl BeJUYHHA
® = BScosa , rIe 0. — yroJ Me:Kay HampaBJ/ieHHeM BeKTOpa MAarHMUT-
HOI MHAYKIUN B W HOPMAJILIO K TIOBEPXHOCTH.

Cuna F,, ¢ KOTOPOW MATHHUTHOE T0Ji€ JefCTBYET HA MPOBOIHHK C

TOKOM, TMOMeEIIeHHbIl B 3TO MOoJie, HA3bIBAETCSl CUJIOH AMmmnepa. 3a-
KOH AMIIepa yTBep KIaeT, YTO 3HAYeHHe CUJIbI F, , NeiicTBYIoIIei Ha

MaJIbIii 0TPe30K /JUIMHBI AL MPOBOAHUKA ¢ TOKOM I, HaX0as1Ierocsi B
MATHUTHOM T0JIe B , onpeneasiercss Gpopmyaoii: F, = [BAlsina,

TIe o — Yroil MeXAy HalpaBIeHHEM BEKTOpa MarHUTHOW WHAYKIAU W

OTPE3KOM HPOBOJHHUKA.

Hanpagiaenne 3Toii cuJbl HAXOAUTCS MO NPABUIIY JIEBOH PYKH: eC/IM
PACHOJIOKUTD JIEBYIO PYKY TaK, YTO0bI HOPMAJIbHAsSI COCTABJISIIOIIAS
BEKTOPA MATHUTHOM HHIAYKIHMH B BXOIWJIA B JIAJ0Hb, 4 YeThIPe BbI-
TAHYTBHIX NAJIbLIA PACHOJIOKHTH MO HANMPABJIEHUIO 3JeKTPUYECKOro
TOKA, TO OTOTHYTBIN Ha 90° GobmIoii maen YKaKeT HalpaBJIeHUe
CHJIBI AMIIepa.

241



http://alexbooks.ucoz.com/index/reshebniki/0-11

N3 3akona Amnepa ompeneJsieTcss MOAYJIb BEKTOPA MATHMTHON WH-

ayknuu. OH paBeH OTHOLICHMI0O MAKCHMAJIbHOH cHiabl F, ,

HeﬁCTBleIHeﬁ CO CTOPOHbBI MArHUTHOI0O IIOJA Ha OTPE30K
NPOBOJAHUKA C TOKOM, K NNPOU3BEACHUIO CUJIbI TOKA I Ha AJTUHY 3TOr0

F

orpeska AL: B=-—". Caexyer NMOMHHTb, 4YTO CcHJa AmMmepa
1Al

MaKCHMaJIbHa, Korjga BEKTOP MATHUTHOI HHIYKIH

@RI HANKNAHPERYINARATUS K OPOHBI MATHHTHOIO MOJIS HA DJIEK-

TPHYECKHIl 3apsi] ¢, ABMKYINMIiCI B MATHUTHOM T10Jie B €O CKOpO-
CTbI0 Vv, Ha3bIBaeTcs cuiioil Jlopenna. Moayas cuasl Jlopenna pa-
BeH:

F,=qvBsina,
TIe O — YTOJT MEX/Iy BEKTOpaMHu v U B .
Hanpasienue 3T0#i CHJIbI HAXOAUTCS MO NPABUILY JI€BOH PYKH: eCJIH
PACHOJIOKUTHL JEeBYI0O PYKY TaK, YTO0BbI COCTABJSIONIasi BeKTOpa
MATHUTHOW WHAYKUMH B, MePpHeHIUKYJAPHAS CKOPOCTH 3apsiia,
BXO/IMJIA B JIAJOHb, 2 YeThIPe BBITAHYTBIX NAJTbLIA PACHOJ0KUTE MO
HANpPaBJICHUIO [BUKEHHS IOJIOKHUTEJbHOr0 3apsjaa (MPOTHB Ha-
NpaBJIeHUs ABHKEHUS] OTPULATEJLHOIO 3apsiia), TO OTOrHYThI Ha
90’ GoJbII0ii MAJIel yKasKeT HANpaBJaeHHe ciibl JopeHma.
Bce BemecTBa, KOTOpbIe NMOMEIAIOTCH B MATHUTHOE I0JIe, HAMAT-
HHYHUBAIOTCA H 3aTEM Yy3Ke CAMH €031al0T cO0CTBeHHoe moJie. Beaen-
CTBHE ITOr0 BEKTOP MATHUTHOW MHAYKIMH B B OJHOPOIHOIi cpeie
OTJINYAETCHA OT BEKTOPA MATHUTHOI WHAYKUMH B, B Bakyyme. OT-

B ”
HOIICHHUE F = u XapakTepusyeTr MarHUTHbI€ CBOUCTBaA CpeAbl U Ha-
0

3bIBAETCSI MArHUTHOM MPOHUIAEMOCTbIO.

Ne 831(821).
«N» — 32 IIIOCKOCTH YepTexa.

Ne 832(822).
«+»— cnpasa.

Ne 833(823).
JlaHo: Pemenue.
S:lCM2:10_4M2: M 210—6HM
M=2mcHM=2-10 *Hm, | B="c=——T"—"= >
’ IS .
1=0,5A. 0,5A-107" M
Haiitu B. Ortser: B=4-10 2T

=4-1072 Tn .

~o
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Ne 834(824).
HaHno: Pemenue.
S=400 cm* =410 > M, g M.
B=0,1Tn, s’
M=20mMHM=2-10""Hm. M 2007 Hw
BS 0,1 Tn-4-1072 m? '
Haiitnm 1. OtBet: =5 A.
Ne 835(825).
Hano: n =200, Peurenue.
a=10cm=0,1 m, B_MmaX_MmaX )
b=0,5cm=0,05mMm, - ISn - labn
B=0,05Tx, Mo = Blabn= 0,05 To - 2 A - 0,1 m - 0,05 u -
I=2A. 200 = 0,1 H.
Haiitu M, OtBetr: M, = 0,1 Hm.
Ne 836(826).
Jano: Pemenue.
L=8cm= %
=0,08 M, a) M,,.x =BIS=BI (Z)
B=0,2 Tn, 5
[=4A, Myyox=0,2Ti-4A- (mJ ~3,2:10* H-m=032 MH M
a) KBazpar- 4

HBIA KOHTYD;
6) KpyroBoii
KOHTYP.

2

0) M,..x = BIS=BIn (Lj
2n
08

0,
2:314

2
Mmax=0,2Tn-4A~3,14( J ~4,1-10 *H-m=

=0,41mMH-m.

Haiitu M,,,,x.

OrtBert:
a) M,,..x = 0,32 MH-™; 0) M,,.x = 0,41 MH-™.

Ne 837(827).
Jano: Pemenue.
S=60cm*=6-10"°M>, |P=BS
- - ~4 -4
®=0,3mB6=3-10""B6. B:9:3-10 B6 0,05 Tn = 50 MTh.
S 6:107° M
Haiitu B. | Otset: B =50 MTa.
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Ne 838(828).
Jano:

S=50cm> =510 M

Pemenne. @ = BS coSa
a)®=04Tn-510 M- coS0=

B=04 Tn; =2.10"*B6=2mMB6

a) o= 0° 6) ®=0,4Ta-510 M- coS45° =

6) o = 45°; =1,410°B6 = 1,4 MB6

B) o = 60°. B) ®=0,4Tx-510 > M- coS 60° =
=10 *B6 =1 MBG.

Haiitu ©@. OTBeT:
a) 2 MB0; 0) 1,4 MB0; B) 1 MBO0.

Ne 839(829).

a), 0), B), I'), 3) — yKa3aTb HaNlpaBJieHHe CUJIbI AMIepa;
1) — ONMpeIeTuTh HANIPABJIEHNE TOKA B POBOAHUKE;

e), k) — omnpeeJIMTh HANPABJIEHEe MATHUTHOTO MOJIS B.

F,
B
é B Fa
o=
N
N
a) 6)
S I
X XX X
B F® X XX X
¥y Fa —~—
F.X XX X
N B
X XX X
B) 5
B F,
X XX X
N q_) X XX X 1
X X X X
B
F, X X X X
) €)

244



http://alexbooks.ucoz.com/index/reshebniki/0-11

Ne 840(830).
Jano:
L=5cm=0,05Mm,
F=50wmH=0,05H,
I1=25A,0=90°.

N
Fa @ B
S
3)
Pemenue.
F=IBL-SIna,
F 0,05H

=0,04 Ti.

" Tisino. 25 A-0,05 M -sin 90°

Haiitu B.

Ne 841(831).
Jano:
B=10mTn=0,01 Tn,
I1=50A,L=0,1wm,

Ortget: B=0,04 Tn.

Pemenue.
F = BILSIno=
=0,01 Tn-50A-0,1 m-SIn90°=0,05 H.

o =90°.
Haiitu F. Otset: F=0,05 H.
Ne 842(832).
Jano: Pemenue.
L=20cm=02mMm, BIL = mg;
m=4r,=4.10"° kr me  4-1072 kr-10 m/c?
) ) _ mg kr-10m/c” _ _
o =—2-_ " — " =002Ta=
=10 A. 1l 10A-0.2m
=20 mTo.
Haiitu B. Oreet: B=20 MmTn.
Ne 843(833).
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Jano: Pemenue.
L,m, 1, a. FA:BIL;F—Aztgoc;B—H=tgoc;
mg mg
B= mg-tga .
Il
Haiitu B. .
auTH OtBetr: B= M.
Il

Ne 844(834).
Jano: Pemenue.
L=8cm=0,08 ™, A =®I=BSI=BLRI
I1=50A,B=20mMTn= [A=0,02Tn-0,08Mm-0,1M-50A=
=0,02Tn, R=10 =0,008 Ix.
cm=0,1m.
Haiitu A. OrtBeT:

A =0,008 Ix.

Ne 845(835).
Buus.

Ne 846(836).
B Touke C moreHunaj MeHblIIe, YeM B TouKe D.

Ne 847(837).
Jano: Pemenue.
g=1610"" Kz, Fp=gvB=
B=0,2Tux, =1,6:10 " Kn-0,2 T - 10" m/c =
v=10Mm/c=10"m/c. |=32-10 " H=0,32nH.
Haiitu Fj. OrtBeT:

Fr=0,32 oH.
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Ne 848(838).
JaHo: Pemenue.
v=10 Mm/c = 10" m/c, 2
R=1cm=0,01wm, FiFuc:qvB=m—:
=1,6:10""
n=S110 g _OL10 e 10"
’ . gR 1,610 Kn-001 m
~5,6-10 ° Tn=5,6 MTo
Haiitu B. Orser:
B=5,6MTo.
Ne 849(839).
Hano: Pemenne.
B=0,01Tm, Fp = Fuc;
R:10CM:0,1 M, V2
= -19 vB=m—
g=1,610""Ku, |4 R

m=1,67-10"? kr.

_gBr 1,610 Kn-0,01 Tx-0,1 m

s ~96000 m/c.
m 1,67-10“'kr
Haiitu v. OtBeT:
v =96 m/c.

Ne 850(840).
Jano: Pemenue.
B=10mTn= 2 2
=10’2TJ1, qu=mV§;R:m—g;WK:%;v: 2y
We=301B = a "
=4.810" " Ix, R (P N2
g=1,6-10"" K, gB N\ m 4B

—01.10-3!
=0T b0 e a8 107 oo

1,6:107° K110 Tn ’
IM=5,8cMm.

Haiitu R. OtBer: R =5,8 cMm.
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Ne 851(841).
HaHno: mv? mv
a) v, =y ; Pewenue. gvB = = qu—B,
0) W, =Wa, R m, -V, ‘B m 4
ma:4mp’ a) Ra _ a Vo qp tqu =——=2
9o =24, Ry qqBmy-v, myq, 2
6) Ra = DoV DB, Ve g gy,
5 o P
R, Qe -B-my-v, Vp
mavé Ian;. v l’l’lp7 l*l'&_z'l_l
2 2 v, \my, N4 2R, T2
Haiimun & Ortgert: a) 2; 0) 1.
p
Ne 852(842).
Jano: 2
B=4wMTi= Pewenue. gvB = v V= 4BR = ZT;H ;
=410 Ta, a
q:l6-10719KJ1 T_21cm_ 2-3,14-9,1-10 kr _
m=91-10""kr. qB  1,6-10"Ku-4-107Tn
=8,9-10 °c =89 nc.
Haiitu T. Otser: T = 8,9 He.
Ne 853(843).
Hano: Pewenue.
E=1xB/m=10" B/m, E 10°B/m
- — 103 Fo.=FpreE=evB; v=—= =10°w/c.
B=1mMTn=10""Tn. > T B 10°Tx
Hatitu v. Ortser: v=10° m/c.
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Ne 854(844).
Jano: Pemenue.
B,R, U.
A=W
U= 1’1’1V2 .
q Pk
Fn=Fuc;
v2
qvB=m—;
BR
v=q—:;
m
9_9q BR®
m m? 2U °
q _ 2U
m B’R?
Haitru L. |Omser: L= v
m m  B’R?
Ne 855(m).
Jano: Pemenue.
—A0°
o =60 7= s B2 6T
r=5cMm qB qT
T=60mxe F,=qvBsino 3
qbr 3
2.2 Losyo =6-103 1/
ma:mv sin“ o v msina Mre
r
Hatitn OTtBeT:
v, B. v =6 KM/c,
B =0,6MkT.
Ne 856(846).
Hano: Pewmenue.
1)By=0,4 MTa=4-10"* T,
B=0,8 Tum; , 1 _B __08Tn 2000
2)By=12MTn=1,2-10"" Tx, By 4-107*Tn
B=1,2Tn.
2) H:ﬁzl’ziﬂ;:looo )
By 1,2-107Tn
Haiitu . Ortser:
1) 2000;
2) 1000.
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Ne 857(847).

HaHno: Pewienue.

By=22MTn1=22-10 °Tn, |®, =B;S;

B;=0,8Tn, B,=1,4Tn. ®,=B,S§
2, _ By _l4Tn =175 .
(I)l Bl 0,8TH

Hai @, OrtBerT:

autu @, yBenmuntes B 1,75 pasa.
Ne 858(m).

Jano: By=2 mTi=2-10" T,

S$=100 cm*=0,01 Mm%, B=0,8 Ti.

Pemenne.

®=BS=0,8Tn-0,01 M=
=810 ° B6 = 8 MB6.

Haiitu @.

250
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DJIeKTPUYEeCKHIl TOK
B Pa3JIM4YHBIX cpegax

IKCNMEePHUMEHTANbHO ObLIO A0KAa3aHO, YTO HOCHUTEJSIMH TOKa B
MeTaJlJIaxX SBJISAIOTCA JIEKTPOHbI. B OTCYTCTBHH 3JIEKTPHYECKOr0
MOJISl 3JIEKTPOHBI JIBMKYTCH Xa0THYeCKH, I TOK B NMPOBOAHHMKE He
Bo3HMKaeT. Iloa feiicTBMeM BHELIHEro 3JeKTPHYECKOro IoJisi ABH-
JKeHHe 3JIeKTPOHOB CTAHOBUTCS YNOPSAJA0YEHHBIM, 1 B IPOBOJHHUKE
BO3HHMKAaeT JJleKTpuueckuil Tok. Cujia Toka I B NPOBOAHUKE BbI-
paxaercs (popMyJIOii:
I =envs,

rae e — 3apdaA 3JICKTpPOHa, V — CKOPOCTh YHOPSAAOYCHHOTO ABHKCHUA

3JIEKTPOHOB, S — IUIOMIAIh MOMEPEYHOr0 CEUCHUS TPOBOIHUKA.
Ecan n3MepsiTh CONPOTHBICHHE METAJJIMYECKOr0 MPOBOJHUKA NPH
Pa3IMYHBIX TeMIepaTypax, TO MOXKHO 3aMeTHTb, YTO CONPOTHBJIE-
HHe JIMHEHHO pacTeT C yBeJMYeHHEM TeMIepaTypbl. 3aBHCHMOCTh
CONpPOTHBJIeHUs R OT TeMnepaTypsl ¢ BhIpaxkaeTcs: (pOpMyJI0ii:

R=Ry(1+ar),

rae Ry — CONpPOTHUBIIEHHE NPOBOJHUKA IIPH TEMIIEPATYPE OOC, o — TEM-
HepaTypHbIH K03 (UIIEeHT. AHATOTHYHEIN BHI HMeeT GopMya U JUIsL
YAEJIBHOIO COIIPOTUBIICHHUS P:
p=pol+ar),
rae po — yneanoe COHpOTI/IBHeHI/Ie HpOBOI[HI/IKa HpI/I TeMnepaType OOC

B o0siacTH HM3KHX TeMIlepaTyp CONPOTHBJIEHHE MeTAJLTMYeCKOro Ipo-
BOJHHMKA CKAYKOM Ma/iaeT 10 Hy.Isl. JTO sIBJICHHE HA3bIBAETCS CBEPXIPO-
BOAMMOCTBIO.

CoOcTBeHHasi TNPOBOAMMOCTh MOJIYNPOBOJHUKOB (ITPOBOJIUMOCTH
YUCTBIX MOJYNPOBOJTHHUKOB) OCYIIECTBJISIETCS TepeMelleHHeM CBO-
O0IHBIX YIEKTPOHOB (3JIEKTPOHHAS MPOBOAMMOCTH) U MepeMeleHneM
CBSI3aHHBIX JJIGKTPOHOB HAa BAKAHTHbIE MeCTA—IbIPKH (IbIpOYHas
npoBoauMocTsh). [IpoBoAMMOCTH MOTYNPOBOIHHKOB CHJIBHO 3aBHCHT
ot Hajan4us npumeceii B Hem. IIpumecn, KoTopbie 0TAAIOT JIMIIHUE
BaJIeHTHBIE JJIEKTPOHBI, HA3bIBAIOTCS JOHOPHBIMH. B Takom mouy-
TMPOBOTHUKE JJIEKTPOHBI SBJISIIOTCH OCHOBHBIMYU HOCHTEISIMHM TOKa, a
ABIPKH—HEOCHOBHBIMH, a2 CaM MOJYNPOBOJIHUK HA3bIBAETCS MOJIyNpPO-
BOIHUKOM n-Tumna. [IpuMepoM Takoii mpuMecH CJIYKHT MBIIIBSK ISt
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kpeMHus. [IpuMecn, KOTOPBIM He XBaTaeT BAJIEHTHBIX JJICKTPOHOB,
HA3BIBAIOTCH AKUENTOPHBIMU. B TakoM mOTynpoBOIHMKE ALIPKH fIB-
JIIIOTCSI OCHOBHBIMH HOCHTEJISIMH TOKA, 2 3JICKTPOHbI—HEOCHOBHBIMH,
a caM MOJIyIPOBOJAHMK HAa3bIBAeTCsl MOJYNPOBOAHMKOM p-Tuna. Ilpu-
MEpPOM TAKOH NPUMECH CJIYKMT WH/UIH.

IMosrynpoBOAHMKH HALLIM INMPOKOE NMPHMEHECHHE B PaHMOTeXHUKeE.
Ha ocHoBe moJrynnpoBOHHKOB H3rOTOBJISAIOT JHOJAbI, TPAH3HCTOPLI,
TePMHUCTOPBI, (POTOPE3UCTOPHI U JAP.

YT100bI CO31aTh TOK B BaKyyMe, HE00X0IUM HCTOYHUK CO3AAHUS HO-
cuteliell Toka. /leficTBHEe TaKOro MCTOYHUKA OCHOBLIBACTCH HA SIB-
JICHHH TEPMOXJICKTPOHHOI 3MHMCCHHM, KOTOpOE 3aKJII04YaeTcs B TOM,
YTO CHJIBHO HarpeTble TeJa MCIYCKAaIOT 3JeKTpPoHbl. PacecmoTpum
CHCTEMY M3 IBYX JIEKTPOJAOB, OAWH M3 KOTOPBIX HATPET /10 TeMIlepa-
Typbl, AOCTATOYHOH JUI1 TEPMOIJICKTPOHHON 3Muccuu. Bokpyr Ha-
TpeToro 3Jjekrpoaa dopMmupyercsi TaK Ha3blBaeMoOe 3J1eKTPOHHOE
o0ako. Eciin MBI MOAKIIOYHUM K OTPHIATEIbHOMY IOJIIOCY HCTOY-
HMKA TOKa HarpeTblii 3J1eKTPoA (KAaToA), a K MOJIOKHUTEIbHO-
MY—XOJIOAHBIA (aHOA), TO B pe3yJabTaTe MeEXKAY JIeKTPOJIAMHU BO3-
HUKHET 3JeKTPHYECKOe I0Jie, HAMPSKEHHOCTh £ KOTOPOro Ha-
npapjieHa K Harperomy sJjekrpoay. Ilox aeiictBueM 3Toro moJs
4YacTh 3JIEKTPOHOB U3 3JIEKTPOHHOT0 00/1aKa ABMKETCH K X0J0THOMY
3JIEKTPOAY, B pe3yJbTaTe 4ero B lenu Bo3HMKaeT TOK. Ecin ke Te-
nepb MOMEHATH IOJIOCHI MCTOYHMKA TOKA, TO MOJ JeHCTBHEM CO03-
JAHHOTO 3J1eKTPUYECKOro IO0JIs 3J1eKTPOHbI OyAyT ABUIaThCsl K Ha-
TpeToMy KaToAy, paHHee NOKHMHYB ero. Tok B menu He BO3HHUKHET.
TakuMm o0pa3oM, Mbl UMeeM OJHOCTOPOHHIOI0 NMpPoBoAMMOCTbH. Ha
OCHOBE TOJILKO 4YTO ONHCAHHOH CHCTEMbl H3rOTABJIMBAIT BaKyyM-
HbIC JUOIbI.

Hocurtensimu ToKka B pacTBOpPaxX WJIM PacILIaBax 3JIEeKTPOJIHTOB fIB-
JIIIOTCH MOJIOXKUTEJbHO H OTPHLATENbHO 3apsiiKeHHbIe HOHBI. B Ta-
KOM cJIy4yae NMpoBOAMMOCTh Ha3biBaeTcs HOHHOM. Eciu cocyn ¢ pac-
TBOPOM WJIM PACILIABOM JJICKTPOJIMTA BKJIIOYUTH B Lielb, TO I0JI0-
JKUTeJbHbIe HOHBI OyIYyT IBUraThcsd K KaTody, a OTPHLATE/IbHbIe—K
a”oay. /IBusKeHHe HOHOB B PacTBOpe WM B pacijiaBe 3JIeKTPOJINTA
CONPOBOKAAETCH MEPEeHOCOM BellecTBA M BbIIeJIeHUEM €ro Ha JJ1eK-
Tpoaax. Ilponecc BbiAe/IeHNsl BellleCTBA HA 3J1eKTPOJAaX Ha3bIBaeTcsl
3JieKTpou3oM. Macca m BellecTBa, BbIACJMBIIEr0cs Ha 3JIeKTpPoae
NPpH JJIEKTPOJIM3e, COrIacHo 3aKkoHy dapajesi, NIpsiMO MPONOPLHO-
HAJbHA 3apsay ¢, NpolleJieMy 4Yepe3 PacTBOP WM PACILIIAB JJIeK-
TposauTa: m=kq =kit , tae I — cuiia Toka B Lenu, { — BpeMs NPOXo0-
JKIeHHS] TOKA, K — 3JeKTPOXHMHUYECKHI IKBHBAJIEHT JAHHOIO Be-
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ecTBa. JJIeKTPOXUMHYECKUH 3KBHBAJICHT BelIeCTBA 3aBHCHT
TOJIBKO OT PO/ia BelleCTBa U BbIpaxkaeTcs (GPopMyJI0ii:

rae e — 3apsj AekTpoHa, N, — uncimo ABoraapo, M — MonspHas Macca

BCIICCTBA, 77 — BAJICHTHOCTH BCIICCTBA.
IIpu HOPpMAJILHBIX YCIOBUSAX Ia3 ABJsieTcs JudIeKTpukoM. Ecin ke
ra3 HayaTb HarpeBaTb WIH 00.1y4aTh YJIbTPa(HOJIETOBHIMH, PEHT-
TeHOBCKMMM WM APYTHMH JIyYaMH, TO HEKOTOPAas YacTh MOJIEKYJ
ra3a pacnajgercsi Ha IOJIOKHUTeJbHbIe HOHBI H 3JIEKTPOHBL. JTO 00b-
SICHSIETCSl TeM, YTO IIPH OJJHOM M3 BhIIICONHMCAHHBIX BO3/ICHCTBHI Ha
ra3 MoJICKY./Ibl HAYNHAKT JOCTATOYHO OBICTPO ABHUIaThCs ISl TOTO,
4TO0BbI NMPH CTOJKHOBEHHSX pacnacTbes. B pesynbrate ras crano-
BUTCS NMPOBOJIHUKOM € MOHHO-3JIEKTPOHHOI npoBoauMocThio. Ilpo-
TeKkaHHe TOKA 4yepe3 ra3 Ha3bIBaeTcsl ra30BbIM paspsaom. Paziuua-
0T CAaMOCTOSITeIbHbI U HECAMOCTOSITeJIbHbIN ra3oBbiil pa3psaa. Ec-
JIM TIPU MpeKpalleHNH JeiicTBMsI HOHM3aTOpa (HarpeBaHue, H3JIyyYe-
HHMsI) TIPEKPATHTCA M ra3oBblii pa3psii, TO TaKOW pa3psii NMPHHATO
Ha3bIBaTh HECAMOCTOSITeIbHBIM. Ec/M ke NpH NpeKpamieHuy aeli-
CTBUSI HOHU3ATOPA s1 ¥ Ta30BbIi pa3psa He MpeKpaTUTCs, TO TAKOI
pa3psii IPUHATO HA3bIBATh CAMOCTOATEJbHBIM. CamMoCTOATEIbHbII
pa3psii BO3HUKAaET NMPH OYeHb 00JBIINX HANPSAKEHUSIX HA IEKTPO-
nax. ITox peiicTBHeM CO3JAHHOTO MEKAY 3JIEKTPOAAMH BbICOKOIO
JJIEKTPUYECKOTO MOJsA E 3JIeKTPOHbI MPHOGPETAIOT KHHETHYECKY IO

IHEPTrUIo, MPONOPIUUOHAILHYIO INIMHE HX CBOOOTHOrO0 npodera L:

2
my

=eFEl.

Ecau 3Ta 3Heprusi 6yJ1eT NmpeBbIIATh PaGoTy, HEOOXOAUMYIO IJIs
TOr0, YTOOBI HOHU30BATH ATOM Ta3a, TO MPU CTOJIKHOBEHHHU ITOT0
3J1eKTPOHA ¢ ATOMOM OyJeT MPOMCXOAUTH HOHHU3AINS, B Pe3yabTa-
Te KOTOPOii M3 aToMa BHIPBETCS ellle OIMH YJIeKTPOH. B pe3yiabTaTe
YHCJI0 TAKUX JJEKTPOHOB BO3pacTaeTrodpasyercsi 3IJeKTPOHHASA
JaBuHa. ONHCAHHBI BhbILIE NMPOLECC HOHM3ANMH HA3bIBaeTCsl MO-
HU3aUUel IEKTPOHHBIM YAapoOM.

253



http://alexbooks.ucoz.com/index/reshebniki/0-11

Ne 859(849).
HaHno: Pewienue.
1=0,32 A, q.
e=1,610"" Kn, N=3
t=0,lc. q It 032A-0,1c 17
[==;¢g=It; N=—=———7—=2:10".
t e 1,6-107"Kn
Haiitu N. Otser: N=2:10"".
Ne 860(850).
Jano: Pemenue.
S=5mm’ =510 |I=neSv
I1=10 A, Y 104

n=510"%m"3,

neS  5-10%m3-1,6-10" K- 510 On>

e=1,610"" K. =2,5-10"* m/c = 0,25 mm/c.
Haiitu v. Ortset: v= 0,25 mm/c.
Ne 861(851).
Jano: Pemenue.
_4 _ 1
d,= —. I=neSv, v=—;
2 neS
2
s :ﬂ; b 4] =
4 nend
v, 4 .nendlz_ a; 2_4
Vi nend22 41 dy .
Haittu 22 . Otser: 2 =4,
Kl M
Ne 862(852).
Hano: Pemenue.
n=10"%m"", N I U El E
B B I=neSv, v=—r—=——-=——" ="
E =96 MmB/m = neS  RneS pi~neS enp
=9,6-10"? B/m, s
e=1,610""Kn . 9,610 B/m =5.10°
1,6-10 Kn-10%m7>-12-10 0m-m
*M/c=0,5mm/c.
Haiitu v. Ortset: v= 10,5 mm/c.
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Ne 863(853).
HaHno: Pewenue.
S§=25um = N I IM
- I=neSv; n=p—2 yv=—r= ;v=
=2210 52, e P Y s~ eSpN,
I=50A, 3
— 8900 kr/m’ _ 504-63,5-10 " kr/morb _
P 23 1] 16-1079Kn-2.5- 10702 - 6021050
Ny = 6,02:10% Mo 1,6-100 "Kn-2,5-10 8900kr/™m” - 6,02 - 10~ Mo
M=63,510"3 =1,5-10"* m/c = 0,15 Mm/c.
KI/MOJIb.
Haiitu v. Ortset: v= 0,15 mm/c.
Ne 864(854).
Jano: Pemenue.
a=0,004 K/,
B o4 =0°C ﬂ:atz
R R,
p-fech 2Rk 1 1 _oseec
oR, R o 0,004 K"
Haiitu t,. Ortser: t, = 250°C.
Ne 865(855).
Hano: v_v
L=14MA=0014A, |peremme. 2" Ri_ g 0 2 h )
L=10mMA=0,01 A, R, IE
U =0, !
t=0°C, o 1
— ° Iy I 0014 00144 _ 1
t,=100°C. a=2 = S0 =0,004K"".
I 0,0144
Haiitu o. Otset: o0 = 0,004 K~ L
Ne 866(856).

B MOMeHT BKJIIOYEHHSI CHJIa TOKA BO MHOI0 pa3 00Jibllle HOMUHAJIb-
HOM, TAK KaK CONPOTHBJIeHHE X0J0AHOH HUTH MAJI0.

Ne 867(857).
B MOMEHT BKJIIOYEHUS MOIIIHOTO MPUEMHHKA PE3KO YBCJIUYUBACTCH
CUJ1a TOKA, a, CJI€10BaATC/IbHO, U MAICHUEC HAIIPAKCHUS.
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Ne 868(858).
HaHno: Pemenue.
a=0,0093K ', 1
1 =0°C, PHh-h_k Rl:Rl_RZZﬁ_l
t,=30°C. Py - Ry R
|
BBy s B L BB g, -
R] R2 1+ OLZ2 P]
= ( ! —1]-100%_—‘“2400% ~—11,4% .
1+ (th + (th
- . o
Haiitu P-P 100%. OtBer: ymenblutcs Ha 11,4%.
1
Ne 869(859).
Hano: Pewenue.
U] = 220 B, _ 2 2 2208 2
T S  e L L T
U2 _ 2 B R2 Rl Pl IOOBm
L =54 MA = Rzzﬁ: 2B =37 Om
=0,054 A, I 10,0544
_ -1 _ -
a=00048K " | _R-R _ 484OM137OM ©2500°C |
aR,  0,0048 K~'-37 Om
Haiitu ¢. Otser: ¢t =2500°C.
Ne 870(860).
Jano: Pemenue.
a=0006K"",  |py=po(l+an); ps=po(l +at);
t, =50°C, o P
_ = ; = 1+ ot
1 =20°C. PO = o, * P2 a4
-3
py=— 210 OMN (14 006K - 50°C) ~
1+0,006 K™ -20°C
~ 1,410 " Om-m.
Haiitu p,. OTtBeT: p; = 1,4-10_7 Om-M.
Ne 871(861).
Jano: P _ Nu .
=310 w3, CIICHUC. n_pv,
_ 3
&*ﬁSg%g;r/M ’ n, _nmM _ 310w 0,073 kr/moms -
KT/MOTE n pN4 5400 kr/m’ -6,02-10% moms ™!
~ 6,710
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Haittu &. OrtBert: 6,7-10"0.
n
Ne 872(862).

Tak kak KOJINYeCTBA BelleCTBA HHANS U MbIIIbLAKA PaBHbI, TO 00-
pasyercsi OAMHAKOBOE KOJIHYECTBO CBOOOJHBIX JIEKTPOHOB H JbI-
pok. B 3toM ciaydae oOpa3syercsi coOCTBEHHAsi 3JIeKTPONPOBOIM-
MocTh. IIpu yBennyeHMHM KOHLEHTPANMH HMHAUS OyaeT AbIPOYHAs
NMPOBOJUMOCTh, MBILIbIKA — 3JIEKTPOHHAas.

Ne 873(863).
®ochop, MBIIIBAK, CYpPbMY.
Ne 874(864).
JaHno: U U
R=1kOm=10° Owm, Pemenue. ]1_R1+R’ RI_Z_R
U=20B
s U U
L=5MA=510T"A, |h=p——0: Ro="-R
L=10MA =102 A. 2U 202
TR -10°0
R _ 4 51034 M:3.
R, Y_p 2 _jp’0m
I 1072 4
Haiitn & Orser: L 3.
R, R,
Ne 875(865).

IIpu pocre 0CBEeIIEHHOCTH yBEJIHYHBACTCS NMPOBOIUMOCTHL (hoTOpe-
3HCTOpPA, T.e. CONPOTHBJICHUE yMeHbIIaeTcsl. TakuM o6pasom, dem
MEHBIIIe CONPOTHBJICHNE, TeM 00JIbIe 0CBEIICHHOCTb.

N3 rpajguka BuaHo, 4To R, < R;. Ilo3TOMYy K OcBelieHHOMY (poTope-
3UCTOPY OTHOCHUTCS NepBblil rpadguK, K 3aTeMHEHHOMY — BTOPOM.
3akon Oma cnpaBelsIMB TOJBKO NPH MOCTOSIHHOW OCBENIEHHOCTH.
ConporuBiieHne ocBelleHHOro ¢orope3ucropa B 3 pa3a MeHblIe
CONPOTHBJICHUS 3aTeMHEHHOT 0.

Ne 876(866).

Jano: Pemenue.
R1:254KOM: U=L{R +R) . R+R
=2,5-10" Om, U=1,(Ry+R)=4L(Ry + R)’ _4(R2+R)
R=5kOm= . .
=-5.10° Om 2~ Ri=3R_25:10"0m-3-5-10°0n

& 2 = = =
Ul = Uz = U, 4 4
L =4I, =2,5-10° Om = 2,5 xOm.
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Haiitu R.

Ne 877(867).
Hano: U; =0,5 B,

I, =5MA=510° A,
U,=10B,
L=0,1MA=10*A.

| OtgeT: R, = 2,5 kOm.

Haiitu Ry, R,.

Ne 878(868).
Jano:

L=12MA=1,2-10 A,
Is = 600 MxA = 6-10*

Pemenne.
r=29-"25__1j000u
I} 51074
Ry =22-19 —10° Om =100 kOM.
I, 1074
Otset: R; =100 Om; R, = 100 xOm.

Pemenue.
L=I-1=12-10 2 A—6-10* A =

Haiitu Ix.

Ne 879(869).
Hano:

Ay = 6,9-10 " Ik,
m=9,1-10 " kr.

A. | =1,1410 *A=11,4 MA.
OrtBerT:
Ix=11,4 MA.

Pemenue.

MY inin

min . [PAus _ 26910k _
s> Vmin = 3]
2 m 9,110

=1,2-10° m/c = 1,2 Mm/m.

AB])IX =

Haiitu v,

Ne 880(870).
Jano:
ABLIX =
Y,
Vi

m=9,1-103" kr.

1,6-10 " IIx,

OrtBert:
Vo = 1,2 MM/c.

Pemenne.

mv12 _3mvj

2 2

mv% mvl2 _ m(2v1)2

ABLIX: 2

-19
. RA.  [2:16:10"x _
! 3m 3.9.1-103 kr

~0,34-10° m/c = 0,34 Mwm/c
V) = 2V1 = 0,68 Mwm/c.

Haiiti vy, vs.
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Ne 881(871).
HaHno: Pemenue.
v=_8 Mwm/c = 8-10° m/c, 2
m=9,1~10"31 KT’ eU_T
—14.10-19
¢=16-10""Kur. mv?  9,1-103 e - (8-10%w/c)?
SR i ~182B
2e 2-1,6-107 "Kn
Haiitu U. OteeT: U= 182 B.
Ne 882(872).
HaHno: Pemienne.
U=16xB= B mv2
=1,6-10* B T
L=30cm=03m, 2U
e=1,610 ""Ku, ¢
m=9,1-10 3" kr " v 2eU
31
(=03 LI 4107 =4 nc.
2-1,6-100 "Kun-1,6-10"B
Haiitu 1. OtBeT: 1 =4 HC.
Ne 883(873).
Jano: PeIJ_IEHI/Ie
_ —10-2
L=1 cm =10 M _ _ V ) U m [2eU
U=440 B, eU= = ST=T
219 t m
e=1,6-10""" Ku,
m=9,110""xr. |,_ml_ /7 / "o 02u 2-9,1-10_31KF _
eU 1,6-107Kn-440 B
:1,6-10_9c=1,6 HC .
Haiitu ¢. OrtBert: t = 1,6 HC.
Ne 884(874).
YA

i V°>//
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JHano: Pemenue.

= = 2

VZK12,88-I;:Z)]%16 UK, W= %4; v0:ﬁ4; x:vot:\/%.t
x=4cm=0,04 M,

d=2cm=0,02 M, t:\/7~x;eE—ma; azézﬂ
y=08cm=0008n, | V2 m md
m=9,1-10"" kr, at> eU m 5 eUx?

_ -19 — = —x =

€e= 1,6~10 K. 2 md 2W;< x 4dW,<

y = AdvW _ 4-0,02 0,008 M-12,8-107" 0 _
ex’ 1,6-107"° K- (0,04 m)?

=3,2-10°B=3,2xB.

Haiitu U. Otser: U= 3,2 xB.

Ne 885(875).
Hano: Pemenue.

U=5xB=5-10"B, m? [2eU x_[m
x=5cm=0,05m, eU= T; V= m ;X:W;l:;: EJ.X
ek

E =40 Ks/m = 4-10* B/m,
m=9,1-10"" kr, ek =ma; a=—;

m
e=1,610"" K. s s
_ar _eE o, m _Ex

= X =

2 2m 2¢U 4U

4-10*B/m-(0,05m)°
4-5-10°B

Haiitu y. Otset: y = 0,5 cMm.

Ne 886(876).
IIpu nob6aBjeHHN COJIM B PACTBOP HAKAJ JAaMNbl YBEIHYHTCH, TAK
KaK CONMPOTHBJIEHHE PACTBOPA COJIM B IENN YMEHBIITUTCH.

Ne 887(877).
a), 0) — He U3MEHHUTCS; B), I), 1), €), H) — YBEJIMYUTCS; K), 3) — yMeHb-
IATCS.

Ne 888(878).
IIpu moc/ieoBaTeIbHOM COeIMHEHHH B BAHHAX BbIAEJIUTCH OIMHA-
KoBoe KognuecTBo Meau (I, = Iy = I, m = kIf). Ilpu napajjiejbHoM
coelMHEHMM B BaHHe A BbleJHMTCA 00Jiblie MelM, TAK Kak B A

0oJIbIE KOHLIEHTPpanus pacTrBopa MeJHOro Kymopoca, a, cjiegoBa-
TCJIbHO, MCHBIIIC COIIPOTUBJICHUE U 0oJIbIIIE CHJIA TOKA.

=0,005 m=0,5 cm.
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Ne 889(n).
HaHno: Pewienue.
i(t)
ZnSO, 1p
t =90c M=529
1=0.3A it
0= =135K1
Haiitu M. . -3
_Awit 165107, 55 45,
Fz2 96840 2
OrBeT: M =45Mr.
Ne 890(880).
Hano: t =20 muu = 1200 ¢, |Pemenwue.
I=05A,
m; =70,41=0,0704 xr, my —my = kit
m, =170,58 T =0,07058 kr. po M mm 0,07058 kr —0,0704 xr _
It 0,5A-1200 ¢
=310 7 kr/Ku.
Haiitu . Oteer: x =3-10 7 kr/KuL.
Ne 891(881).
Jano: Pemenue.
m;=10r=0,01 kr,
ky =0,36-10° xr/Ku, | m, = kigq;
_ -6
k2—0,18-10 kr/Ko. m2=k2q=k2ﬁ
ky
m>=0,18-10kr/Kor - — 2 51073 kr=5r.
03610 %kr/Knn
Haiitu m,. OrtBeT:
myp = 5T
Ne 892(n).
Jano: Pemenne.
j=0,5A/;1M2 _lp 7 _lp _
d = 70mMKM M_Fan<_>pV_FzJSm<_>
n =85% lu .
d =—= jtn <=
p 2 Jm<=>
. 3 . . _6 .
. de.z _ 10,5-10°-70 130 96480 - 4,3uaca.
ny 108-107°-50
Haiitu t- ? OrtBer: t =4,34aca.
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Ne 893(883).
Jano:
k=1,12:10"° kr/Kn.

Pemenue.
by = M . My, My, M, .
neN,’ 2_neN B M, B 1’
4 4 L N, 1
kleNA

_197- 107 kr/mons

y = MR 1107 /K = 20410 kK.
108 - 10" xr/mo1b

Haiitu k. Otsert: ky = 2,04-10 ® /K.

Ne 894(884).
Hano: Pewenue.
n1:3,n2:2, _ _ Ml _ M

=k It= It s my=ky It=—2
M, = 0,056 R TR N !
KI/MOJb,
M, = 0,024 m, _ Mym _ 0,024 xr/monb -3 _ 1,53.
KI/MOJIB my Min, 0,056 xr/momns -2
Haittn 22, Orger: 22 = 1,53.
m m

Ne 895(885).
Jano: Pemenue.
t=40 muH = . M
=2400c, m = kit = neN 4 i
I=4A, By o i _
k=0,233~10 kr/Km, | Vi M neN,
n=2,
M=0,0635 kr/Monb. | = 442400 ¢ =0,05MO0Ib

2-1,6-107"Kx- 6,02 10 moms ™"
m kit 0,33-107%k/Kn-4 A-2400 ¢
Vy=—=—= =0,05mo0m5.
M M 0,0635 kr/mMOITb

Haiitu vy, v,. Otsert: 0,05 MOJIB.

Ne 896(886).
Jano: Pemenue.
U=5B, m = kit
I1=40 kA =4-10* A, m 10k

m=11=10" KT,
£=0,093-107 kr/Ko.

{=——=
K 0,003-10 kK- 4-10* 4

A=Ult=5B-410°A - 2688172 c~

~54-10° Br-c = 15-10° Brau = 15 MBr-u.

Haiitu ¢, A.
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Ne 897(887).
Jano:

Ul
U,
ky =0,093-10 ¢ kr/Ku,
ky =0,33-10® /Ko,

nm; = mj.

=14,

k

Pemenue. m=k\q,; my=k; q»; L_%.
q ks

A=qU; Ay=q,Uy;

4 qUy kU 03310 kr/Kn

ST 14250
Az q2U2 klUZ 0,093 -10 xr/Kn

Haiitn ﬂ Ortser: A 50.
’) A
Ne 898(888).
Jano: Pemrenue.
m:1T=103KF, A =Uit, m = kit
U=04B, m m 10°kr

—0133.10-6 =" A=U==04B ——————~

k=0,33-10"" xr/Ku. i i 0.33-10 Cxr/Kan

~12:10° Br-c ~ 330 kBr-u.
Haiitu A. OtBet: A =330 kBT-u.
Ne 899(889).

Hano: Pemenue.

V=25n= m VM VM pVM
’ V=—"RT; m=p—:; p—=kq; g=+—+

:2,5'103M3, p M s m pRT 9 pRT q 5 q KRT

t=25°C=298 K,

_ T AwmqU=ptos =t o= p T 1002
p= 5100 klla= KRT Ay KRT A,
=10"IIa,

U=5B, SaTP:’;VMU-loo%:
n=75% R
_10°Ma-2,5-107w’ -0,002 kr/mons- 5B
0,0104 - 10~ %kr/K - 8,31 M(ﬂjK -298 K- 75%
- 100% = 1,3-10° x = 0,13 M/Tx.
Haiiti A,y Otset: Ayyp = 0,13 M.
Ne 900(890).
Jano: Pemenue.
h =50 MkM = m = klt;
=510"m, _m.
j=2xkAM = kI’
=2-103A/M2,6 m=pV=pSh; [=j-S
k=0,1810 "xr/Ka. | oy 72.10%0m3-5-107u
= —= = 3 2=16,7MI/IH.
ki 0,18-10°kr/Kn-2-10°A/m
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Haiiu .

Ne 901(891).
hoh h

Jt

= 1.pSh
Ja Sm

o |

Ne 902(892).
Jano:

t=11a=3600c,
ji=1A/mm* =100 A/M>,
j2=0,5 Alnv* = 50 A/M?,
ki =0,62-10° kr/Kn,

ky=1,12-10° /K,
p1= 7,3~103 Kr/MC,
P> =10,5-10° xr/n’.

|OTBeT: t=16,7 MuH.

Pemenwue.

h_k.

gt p’

hzﬁﬁ;
p

_ 0,62:10 ki/Kn
7,3-10°kr/v’
100 A/M? - 3600 ¢ =31-10 % m =31 mMxm.
-6
p = 21210 WK 50 A 3600 ¢ =
10,5-10"kr/m

=19-10 % M= 19 mxm.

1

Haiitu hl, /’l2.

Ne 903(893).
Hano:
t=1c,

No=10"cm =10 M2,

S=100cm* =102
d=5cm=510""m,

Otsert: h = 31 MM, /1, = 19 MKM.

Pemenwue.

eN
1, = 4_°Y N — MakcuMaTbHOE UHCIIO
t t

nap MOHOB, o6pasyrommxcsa B 1 m* 3a 1 c.
eN()Sd _

e= 1,610 " Kn N=NoV'=NoSd; 1, =
C1,6:107"Kn-10°m7 - 1072M% 5107 m _
lc
=810 *A=80HA.
Haiitu 7, Ortser: 80 HA.
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Ne 904(894).
HaHno: Pemenue.
—hz.10-18 18
W_ 2,5 10_ JIxk, W=el=eEd: E:K: 2,5-107"° I ~
d=>5 MIM = ed 1,6-107Kn-5-10u
=5-10""m. ~3,1-10° B/m = 3,1 MB/m
2
o 2w _ 22510k
2 m 9,110 kr
=~ 2,3-10° m/c = 2300 xm/c.
Haiitu E, v. Otset: E = 3,1 MB/M, v = 2300 km/c.
Ne 905(895).
Hano: Pewenue.
d=10cm=0,1 M, _ _ U,
U= 600 B, W=¢eEL egl,

_ 18
wW=1,7-10" " JIx. l_Wid_1,7'10718ﬂ)K~0,1M

= 5 ~ 1,810 M=1,8 Mm.
eU 1,6-100""Kn-600 B

Haiitu L. OtBer: L =1,8 MMm.
Ne 906(896).
Jlano: U= 6 kB=6-10° B, |Pewenmue.
_ _2.106
E=3MBM=310"B/m. | . _p & 0l 610°B _
E 3.10Bum
=210 M=2mm.
Haiitu d. |OtBet: d =2 MM,
Ne 907(897).

Jlo OTKJII0YeHHs] KOHAEHCATOPOB 3apsi/i HAKAIUIMBAETCH HA HHUX H
nocJje Toro, KAk KOHAEHCATOP 3apsIUTCA MOJTHOCTHIO, OH Pa3psiKai-
csa. IIpu 3T0M MBI Ha0MIIOAAIM MOIIHbIE MCKPbI Yepe3 3aMeTHbIE
MPOMEKYTKH BpeMeHH.

Ne 908(898).

Hano: t=1wmc = Peurenue.

103 _

=10 c,q—20£<ﬂ, 1=9-20K1 —5.10* A = 20kA
U=2TB=2-10"B, t 1073

n=>.

P=UI=210°B-2-10° A=4-10"* Br=40 TBr
W=P-nt=40TBt-5-1c¢=200I'JIx.

Haiitu 1, P, W.

Ne 909(899).

OrtBerT:
I1=20 kA, P=40 TBt, W =200 I'JTx.

BHl/I3y HaNPSKEHHOCTD MOJIA 00JbIIIE 32 CUET KOHBEKIMH.
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Ne 910(900).
HaHno: Pewenue.
n=2,7-10"m". N N -
m=o Haiinem noxHoe unciio Mosekyn B ooseme V=1
M’=1000 1. B OHOM IHTpe Tasa CONEPKHTCH ——
MonTb BemectBa. CreoBaTenbHO, B | M® COAEPHKHTCS
1000 44,6 monn raza.
22,4
N = VN, = 44,6 mo1tb - 6,02:10% mos ' =~ 2685-10%
ny = 2685107 M,
= 100% =21 .100% ~ 0,1%.
n 2685
Haiitu a. Orget: o = 0,1%.
Ne 911(901).
Jano: Pemenue.
—nz.10-18
W=2510"" Ix. Wzng;

o 2-2,5-107"8 i

— 5
R A rraTe =12:10°K.

Haiitu T. Otser: T=1,2-10° K.
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DJIeKTPOMATrHUTHasA
UHAYKIHUS

SIBieHune 3JeKTPOMATHUTHOH WHAYKIHMH 3aKJI04YaeTcsi B TOM, 4TO
NpU W3MEHEHHH MArHUTHOTO NMOTOKAa 4Yepe3 NMOBEPXHOCTh, OrPaHHU-
YEeHHYI0 HEKOTOPbIM KOHTYPOM, B HeM Bo3HukaeT J/1C nHAyKINH g,
BbIpa:kaeMasi 3akoHoM @apajesi (3aKOHOM 3J1eKTPOMATHHUTHOI WH-
AYKIMHU):

rae A® — u3MeHeHWe MarHUTHOTO TOTOKa, Af — MPOMEXYTOK BPEMEHH,
3a KOTOPOE 3TO M3MEHCHHE ITPOU3OLILIO.

3HaK «<MHHYC» OTpaxkaeT NpaBuJio JleHna, KoTopoe yTBep:KaAaeT, YTO
NpH M3MEHEHHU MATHHUTHOIO MOTOKA 4Yepe3 MOBEPXHOCThb, OrPaHU-
YEHHYI0 KOHTYPOM, B IOCJI¢JIHEM BO3HMKAeT MHIYKIHOHHBIH TOK
TAKOr0 HANPABJIEHHUs, YTO MATHUTHOE I0JI¢ ITOr0 TOKA NPOTHBO-
AelcTBYeT U3MEHEHUI0 MATHMTHOIO NMOTOKA. B oabmmnHCTBE 33124
3TOT 3HAK MOKeT ObITh OMyIIIEH.
SIBJIeHNe CAMOMHIYKIUH 3aK/II0YAEeTCsl B TOM, YTO MPH M3MEHEHHHU
Toka B Henu Bo3Hukaer J/IC, npoTuBoAeiicTBYIOLIAasi 3TOMY H3Me-
HeHU10. MaruuTHblii NOTOK @ yepe3 MOBEPXHOCTb, OTPAHMYEHHYIO
KOHTYPOM, NIPSIMO NPONOPUMOHAJIEH cUJie TOKA I B KoHType: @ = LI,
rie L — xo3¢duumeHT NMponopuuoHAJIbLHOCTH, HA3bIBAeMblid WH-
AYKTHUBHOCTHbI0. WHAYKTHBHOCTh 3aBHCHUT OT (pOopMBI M pa3MepoB
KOHTYpPa U MarHHUTHBIX CBOWCTB cpelbl, B KOTOPOil OH HaXOAMTCH.
Toraa I/IC caMOMHAYKUMH BBIpaXkaeTcsl yepe3 M3MeHEHHE CHJIbI
Toka B nenu Al ciaenyromeii popmy.ioii:

Al

E=—L—,

At
rac At — BpEMs, 3@ KOTOPOC 3TO U3MCHCHUE ITPOU3O0IIIIO.
DHeprusi MArHUTHOTO MoJis1 W BbIpaskaeTcs: popmy.i0ii:

2

W=t
2
Ne 912(902).

a), T) — ompeeJUTh HANMpaBjieHUe HHAYKIHOHHOTO TOKa; 0), 1) —
onpeaeuTh HaNMpaBJieHHe JBHKeHHS MPOBOAHHUKA ¢ TOKOM B Mar-
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HUTHOM I0Jie; B) — OMNpeNeJuTh M0JI0KeHHe MATHUTHBIX MOJIIOCOB;
€) — KaKoro HAnpaBJ/ieHUsl HHAYKIHMOHHBIH TOK BO3HUKAET B paMKe,
Bpalnaouieiics Mo 4acoBoil CTpesiKe; ) — ONpeleJuTh 3HAKU HA
KJeMMax COJIeHOM/Ia.

Ne 913(903).
a), r) — He Oynert; 0), B), 1) — OyaeT.

Ne 914(904).
Y nepBoro u BTOporo — Bpemsi najeHus OIMHAKOBOE, Y TPeThero —
MeHble. IIpu npubaMKeHNH TPeTbero MarHUTa K 3aMKHYTOMY CO-
JICHOMIY B MOcJIeJHeM BO3HHKAeT MHAYKIHOHHBIN TOK, CO31AI0LIUi
cBOe MATHHUTHOE 10JIe, TOPMO3silliee IBH:KeHHe MAsiTHUKA.

Ne 915(905).
IIpoTHB IBUKEHUS YACOBOM CTPEJKH; M0 YaCOBOIl CTpeKe.
ITo yacoBoii cTpesike; NPOTHB YAaCOBOI CTPEJIKH.

Ne 916(906). I1pu Bpamiennn MarHuTa B BUTKE MPOBOJIOKH MEHSIETCS MH-
JIYKIMOHHBIA TOK, a, CJIEAOBATEIbHO, U MarHUTHOE II0JE, CO3aHHOE STHM
TOKOM. B pesyibrare BUTOK HAUMHAET BPAIIAaThCs B TY JK€ CTOPOHY, YTO U
MarHmr.

Ne 917(907). Ilpu mokaynBaHUM CTPENIKH OJHOTO ralbBAaHOMETpPA BMECTe
CO CTpeJKO# KoyebaeTcst KaTyIlKa, HaXOIAIIasics B TOCTOSSHHOM MarHUTHOM
nosie. B pesynbrate B KaTylIke BO3HHUKAET MHIYKIIMOHHBIA TOK, KOTOPBIA U
[TOKa3bIBAET BTOPOM raJlbBaHOMETP.

Ne 918(908). IToromy 4TO B TaTyHH BO3HHUKAET WHAYKIIMOHHBIN TOK, CO3-
JIAIOIIUIl MarHUTHOE T0JIe, KOTOPOE MPEMSITCTBYET U3MEHEHHIO MarHUTHOTO
TIOJIS CTPETIKH.

Ne 919(909).
Yckopenue 0osble NPU MeHbIIEM CONPOTHBJIEHHU U 00JbLIEH CKO-
pocTu.

Ne 920(910).
Ilo uHeliHOMY 3aKOHY.

Ne 921(911).
JaHno: Pewenue.
At=5mc=510""c, _AD Dy - 9-10°B6-4-10°B6 _
®,=9MB6=910""B6, |*~ A, " Ar 510 3% N
®,=4MB6=410""B6. |_|p
Haiirtu €. Otsetr: € =1 B.
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Ne 922(912).
HaHno: Pewenne.
n=2000, AD AD e 120B

B = 2SN B = 22222 20,06 Bole.

e=120B. At At| N 2000 ¢

. Aq)‘ Ortgert: 0,06 Bo/c.
Haittun |—.

At

Ne 923(913).
Jlano: =50 cM’ = | Pemrenue.
=510 3 M2, _|a®| _ ABS _ (B,-B)Sn
B,=02Tnm, At At At
Bz = 0,3 Tﬂ, 3
Ar=4we =410 ¢, |p— _ A _ 10B-4-107%¢ _
¢=10B. (B, —B)S (0,3 Tn—0,2Ta)-5-10m>
Haiitu n. Otser: n = 8§0.

Ne 924(914).
Jlano: R=5cM=5-10"* m, | Pemenue.
A® = 18,6 MBG = p_E_ AP 1,86-10°B6
=1,86-10"“ B0, B o 2mwA’ 2.314-5-102m-5,9-10 ¢
At=59mc=5,9-10""c. ~ 10 B/m.
Haiitu E. |OtBer: E =10 B/m.

Ne 925(915).
JaHo: _AP e _4q
R=0,03 Om, Pemente. &= = == n
AD =12 MB6 =1,2-10 > B6. 02

_eM_AD 1210786 4y
R R 0,03 Om

Haiitu g. | Ortsert: ¢ = 0,4 K.

Ne 926(916).
Jano: Pemenne.
B=0,1 T, 5 . A® _ BrR* € € &S
R=34cM=3,410 "™ v 2T T T T 2

> ¢ > At At D 5.2™  21pR

S=1amv*=10 s, Py T
p=17-10"" Omm. 4. _&\S _BiR’-At-S _BRS

:E’ q_21tpR_ A2mpR - 2p
0,1 Tn-3,4-102m-100m?
2:1,7-10%0m M

=0,1 Kn.

Haiitu q. Ortser: ¢ = 0,1 Ku.
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Ne 927(917).
Hano: L=10cm =0,1 m, Pemenue.
= 21410 %2 AD
SA®1,4 v = 1.4-107 7w, J_E_w MBS 107BSCl410
v =10 MB6/c=10B6/c, |~ R ,. apl’ 2810%0w-m-0lm
s
p=28-10"°Omm.
Haiitnm 1. Otet: =5 A.
Ne 928(918).
Jano: Pemenue.
L=025wm, . A® _ BAScosa _ BvAt:l-cosa _ Bricosol
B=8 MTn=8:10°Tn, | A+  Ar At -
v=5wm/c,a=60° |g=8-10 > Tx -5 m/c- 0,25 M- coS60°=
=5-10°B=5MB.
Haiitu €. OrtBeT:
¢ =5mMB.
Ne 929(919).
Hano: Pewenue.
L=1wm, A® BAScoso.  BvAt-I-cosa
o g=—= = = Bvlcosa
a=30°, At At At
e=1B € 1B
’ = = ~ 5,8 M/c.
B=0,2 Tn. Y Blcosa. 0,2 Ta-1 m-cos30°
Haiitu v. OtBeT: v = 5,8 M/c.
Ne 930(920).
Jano: Pemenue.
L=1m, _e_ 1B _
R=20m, a) [IpoBonHUK noKOHUTCS [ = X3 0m 04 A
B= 0,1 TH, €obm _ €€
e=1B, 6) IIpoBOTHHK ABHXKETCS BIIPABO [ = 2 " R
VN Ao mas
e A At
I:s+Blvle+0,1 Tn-1m-4wm/c ~07A
R 2 Om
B) [IpOoBOAHUK IBIKETCS BICBO
I Eobm _ €— By _ IB-0,1Ta-Im-4wmc _ 03 A
R R 2 Om
_ . € 1B .
r/=0,e=BLv,v=—=——— =10wM/c.
Bl 0,1Tn-1m
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Haiitu 1, v. | OtBer:
a)/=0,5A;6)1=0,7A;8)I=0,3 A;
r) v =10 M/c 1 HampaBJIeHa BIICBO.

Ne 931(921).

Hano: Pewmenue.

I1=5A, ® 510786 _a

®=0,5MB6=510"*B6. | L=7=""1— =10 "TH=0.ImlHn

Haiitu L. Otser: L =0,1 mM['H.
Ne 932(922).

Hano: Pemenue.

L=02M[uE=2-10 *TH, |®=LI=2-10 *Tu-10A=

I=10 A. =2.10 "’ B6 =2 mB6.

Haiitu @. Otget: ® = 2MBO0.
Ne 933(923).

Hano: AT=2 A, Pewenue.

A=0,25 ¢, 1072B- _

TG AP s _2:107B-025¢ ) 5 1073 rg=2,5mI k..
€=20MB= N AN 24

=2.10"’B.

Haiitu L. |OtBer: L =2,5 MTh.
Ne 934(924).

Hano: Pemenue.

L=04TH,AI=5A AD LAl 0,4In-54

2 s Clg=mm =2 S 2T T 100B.

At=0,02 c. At At 0,02¢

Haiitu €. | Otser: € = 100 B.
Ne 935(925).

Jast Toro, 4yrodb! yMeHbIuTh J/1C camoMHAYKIMU.
Ne 936(926).

a) HakaJ 1JaMno4ku Ha MTHOBeHHE YMEHbIIAETCS
0) HaKaJl BHOBb CTAHOBMTCS MOJHBIM;
B) HAKaJI JIAMIOYKH HA MTHOBEHHUE YBeJIUIHBAETCS.
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Ne 937(927).
HaHno: Pewienue.
L=0,6Tn, LIZ  0,6Tu-(204)
=20 A, = L 2N 120 .
_ 4
h=5- wmo_ut 2 (KY_,
W, 2 w2\ '
DHeprusi yMeHbIIUTCS B 4 pasa.
Haiitu W, ﬁ Oteet: W1 =120 JIx, M =4,
w, 2
Ne 938(928).
HaHno: Pewenue.
L=05TH, L1? w217«
- W=" = |2 = =24.
W=1Jx 2 L\ 05w
Haiitu 1. OtBet: =2 A.
Ne 939(929).
Jano: Pemenue.
1=10 A, le )
b= 0,5 B6 W= T 5
L= i ;
1
2
_ @’ _ @ _0,5B6-104 257k
21 2 2
Haiitu W. OTtBeT:
W=2,5 JIx.
Ne 940(u).
Hano: Pewenue.
R =8,02 Om L2 LU?
— AW =—=——F--=0,6/[.
L =25 ul'n 2 e oAb
N |lse ar LU
T oeMe At A AR
———— 1 0OtBer:
Haiiti g, W. W = 0,6]Tx,
¢ =14B.
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Ne 941(u).
Jano:
L =240 mI'n
I =11,4A
e =30B

Haiit W, At.

http://alexbooks.ucoz.com/index/reshebniki/0-11

Pemenue.
2
= i =91mc
2
—g £<—>At=—=91/m
At At €

OTBer
W =15,6 JIx,
At =91mMmc.
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DJIeKTPOMATrHUTHBIE KOJ1e0aHus

PaccmoTpum koJiedaTeIbHbIA KOHTYP, COCTOSAILIMI U3 KOHIEHCATOPA
eMKocTH C M KaTyIIKH UWHAYKTUBHOCTH L. Eciin B HayanbHBIH MO-
MEHT BpeMeHH KoHaeHcaTop C MMeeT 3apsi]l ¢y, TO B KOHType BO3-
HHUKHYT 3JIeKTPOMarHHTHbIE KoJie0aHnsA. 3aps] ¢ HA KOH/AEeHcaTope
H3MEHseTC OT BPEMEHH £ 10 TApMOHUYECKOMY 3aKOHY:
q(t) = gycos ot ,
Te ¢o— aMIUIATyJa KojeOaHui 3apsaia, ® — cOOCTBEHHAs 4acToTa KOJie-
GaHui.

ITepuon 7 coGCTBEHHBIX JIEKTPOMATHUTHBIX KOJIe0aHUIH B KoJe0a-
TeILHOM KOHTYpe BbIpazkaetcsi gopmy.aoii Tomcona: T =27y/LC .

YacToTa v 3J1eKTPOMATHUTHBIX KoJie0aHMii paBHa:
1 1
Ve—=———.
T 2mLC
IlepeMeHHBIM 3/1eKTPUYECKHM TOKOM Ha3bIBAETCS TOK I, KOTOPBI
H3MEHAETCH BO BpEeMEHH 110 FApMOHNYECKOMY 3aKOHY:
1(t) = Iycos oot ,
rae Ip— aMIIMTyIa KoineOaHui ToKa, » — YacToTa MePEMEHHOTO TOKa.
B ciayuyae mepeMeHHOro toka HamnpsukeHue U npsiMmo nmpomopumo-
HAJILHO cUJie ToKa I:
U=17I,
rae Z — K03 (PUIHEHT MPONOPLUHUOHAIBHOCTH, Ha3bIBAEMbIH UMIIEIAHCOM.
Ero moxHo 3anucats B BUJE:

Z=\Xp+XE+X},
1
rae Xz = R — aKkTUBHOE CONpPOTHUBIIEHUE, X = oc €MKOCTHOE COIIpO-
®

THBIeHHe, X ; = WL — MHIYKTHBHOE CONPOTHBICHHE.

OTMeTHM, YTO MepeMeHHbIl TOK B OTJIMYUH OT MOCTOSIHHOTO TeyeT
yepe3 KoHAeHcaTop. IIpH BBICOKHMX YacTOTaX ® €MKOCTHOE COIpO-
THBJICHUE NAIAeT MOYTH 0 HYJIfl, 2 HHAYKTHBHOE 3HAYHTEJIbHO BO3-
pacraet. IIpy HU3KHX YaCTOTAX COOTBETCTBEHHO HA000POT.
Cpennss 3a nepuoj MOIHOCTH P B 1enu NnepeMEHHOI0 TOKAa OIpe-
neJisiercss popMyJIoii:
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p Ul
2

rac 10, UO — aMIUIMTY bl CUJIBI TOKA U HAIPSIXKCHUSI COOTBETCTBEHHO.
OTMeTHM, YTO MOIIHOCTH BhIIE/I€TCA TOJAbKO HA AKTHBHOM COINPO-
THBJICHUH.

IIycrs y Hac HMeeTcst Harpy3ka conporusieHnem R. JleficTByomum
(3¢ dexTHBHBIM) 3HAYECHHEM CHJIBI IIEPEMEHHOI0 TOKa I, Ha3bIBaeT-
¢l BeJIMYMHA, MPU KOTOPOil HA Harpy3ke R mpu NOCTOSHHOM cuie
ToKa Iy BbIeJIsieTCsl MOLIHOCTD, PAaBHAsI CPpeJHell MOIHOCTH Hallero

nepeMeHHoro Toka. MoKHO 10Ka3aTh, 4TO [ :% . AHATTOTHYHBIM
o0pa3oM naercs ompejaeieHue aeiictpyomero (3¢¢ekTuBHOr0) Ha-
NpPsiZKeHNs:
v, Y.

V2
TpanchopmaTop — 3T0 yCTPONCTBO, NpeIHAZHAYEHHOE IS Mpeodpa-
30BaHUsl HANPSIKEHUsI NepeMeHHOro Toka. OH COCTOMT M3 MAarHMTHOIO
cepAeYHHKA, MEePBHYHON W BTOPUYHOIl 00MoTOK. IlycTh mepBuUYHas
00MOTKA COEP:KMT H; BUTKOB, 2 BTOPHYHast — np. Eciim Mbl mogagum
Ha TEPBUYHYI0 00MOTKY HamnpsukeHue U;, TO BO BTOPUYHON 00MOTKe
HHAyHUpYyeTcs: HanpsikeHue U,. OHU cBsI3aHbI ciexyroumieii ¢gopmy.Jioii:

U_m
Uy m
Ne 942(932).
Jano: Pemenue.
Gy, Ui =@lc_4_,,
4> U, q/¢c q,
Hanpsbkenne ymMeHbIIMIOCH B 2 pa3a
h=U/R_U_,
L, Uy,/R U,
Cuia Toka yMEHBIIHIIACH B 2 pasa
2
W= qf/(zc)z[qlJ 4.
Wy 43/ \a
CymMapHast SHeprus yMEHbIIMIACH B 4 pasa.
o u L W U 1 /4
Haipt =L, =L, L |Oreer: =L =2, 2L =2, L =4,
Uy L W Uy I ",
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Ne 943(933).
HaHno: Pemenue.
AU=20B, U, -U; =AU
172 =2. ﬁ = IJ =2 ;
I U 14
U,=2U;4;
2U1—U1:AU;
U= AU=20 B.
Haiitu U. OrtBer:
U, =20B.
Ne 944(934).
Jano: Pemenue.
L=02TH 2 2
> > 2 2 02lH-(4-10°4
L=40mA = |y, LT _Lh | ) = 410"k = 40 KDk
=410 2 A, 2y
L1 We=W- WL=@—ﬂi-o,zrm@-w*ﬂ)z:
I, 2 2 8
=1,2-10"IIx = 120 mMxJx.
Haitru W, OtBet: Wy =40 mxJIx, We =120 MxIx.
W;.
Ne 945(935).
Hano:C=400 n® = |PemeHue.
=410 " @, - 10
L=10 M[H=10"Ts, %=%; L= U, =122 500 =01 .
U, =500 B. 10w
Haiitu 7, Ortsert: 1,,= 0,1 A.
Ne 946(936).
JlaHo: Pemenue. We+ Wy =W, We=Wy;2We=W
I,=14MA= 2 2
Cat0a |25y U BB 500 B 2w, = W
’ T2 2 V22
Un — 280 B, L> LI 14-107°
W= We. PRl JUL T o ol U OT) SE N V'
2 2 V22
Haiitu 1, U. Orget: /=1 MA, U=200 B.
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Ne 947(937).
Jano: Pemenue. W, = W,.c
L=31 MFH;_3,1-10_'32 I, | LI, CUy  (_seS . LIy _ e5ySUp,
g— %0 CM IOZ_%O M, 2 2 ’ d > _2 —2d
=lcm= M, 2 ) —4 2 102
1 =02 MA = g:um"j: 3,1-10 FZT(NO A 107m
.10 *A &SUy  885-107% 1 2.107M (10 B)?
? Hxwm
U,=10B. _7
Haiitu €. OtBer: € =17.
Ne 948(n).
Hano: cu?* cu? L \F Cu®
P W= =—— 1= |ZU; We=—r
C, L UU. CIICHHUE 5 5 5 7 fo 5
Haiitu I, W, 5
We Wi L \wy=w—We Wy =2 1= 27
2 L
Ne 949(939).
JlaHo: Pemm. I=¢'(ty=— 107 - 10*t - SIn10*nt=10"n - SIn10*nz
37210:1 I,=10"*nA =314 MA; 0 = 10"
S10%mz.
COSTOTE N p 2820 510 4c=02me
o 10°n
vedo 1 —510° =5«
T 210
G =10""Kin=1 mxK.
Haiitu /(f), |Ortser: I(f) = — 10~ %% - SIn10*rt, T= 0,2 mc,
T, v, g Ln. |v=5xkIn, q,=1MxKum, I, =31,4 MA.

Ne 950(940).
Jano: Peli. ¢ = q,, coS®ot, @p—— b= L 500
C=1wmk®= 1 RN/7 V10°@.- 4T ‘
_1n-6

=10 "o, q(H)=10""coS 500¢

L=4Tn, 1(H)=q'(H=10"* - 5008In 500t=—0,05SIn 500t

qm = 100 MxKi= U(t) = U,coS 500t

=10"*Ku.
az 1>
=5t Unm /élm: /132;~0,05A:100B

U(#) = 100coS 500¢.

Haiitu ¢(¢), I(f), |Otser: ¢(f) = 10 *coS 500z,
ua, 1", U, I(f) =— 0,05 SIn 500¢; U(£) = 100 coS 500z,
1,=0,05 A; U, = 100 B.

277



http://alexbooks.ucoz.com/index/reshebniki/0-11

Ne 951(941).

Jano:

Pemenue. ¢(f) = q,, coS wot;

C=04MD = |p=21v=2"-3,14-510*Tu=10’r ¢!

=410 @, q(t)=8-10"°- coS 10°nt; I(f) = ¢'()=—8-10° - 10°x -
v=50klu= |.S/m10°nt= 0,8nSn10°nt ~ — 2,55In10°nt
=5.10"T'w, I,=25A;
qn = 8MKKn = o — | 1 -
=8-10 °Kn 0 Jic’ odC  (10°-3,14-¢H)? . 4.107 @

~2,5-10 °Tu=25mk['H

2 2 10-5
CUn Ly = By 231010 5 sy 0m
2 2 c 4107

U(f) = U,, coS wot = 20coS 10° 1.

Haiiru ¢(2), Orsger: ¢(f) = 8:10 °coS 10°n;

u@), K1), Uy,
]ma L.

U(f) =20 coS 10°nt; I(f) =— 2,5 SIn 10° ¢;
U,=20B;1,=2,5A;L=25wmklH.

Ne 952(942).
Jano: Pemenue.
q= m q=qn cOSwt=q,, coS2n L ;
2 T
cosan— =4 1 ;
Gn 2
L= Lo 1
3°'T 6
Haiitn ~ . | OTBeT: t_1 .
T T 6

Ne 953(943).
Jano: Pemenue.
U,=100B, | U= U, coSoyt; ®y=2mv;
v=5MIu, |U=U, coS2nvt
U=71B.
coS2mve = ;
Um
2nvt = aRecoS ——
Um
arccos arccosE
o m 008 __ —25.10 ¢ =25 nc.
2nv 2-3,14-5-10°T
Haiitu ¢. OtBeT: 25 HC.
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Ne 954(n).
HaHno: Pemenue.
n=3
WC + WL = W
Haiitn L, i. C7”2+C7”2:%-
U, T 2 2n 2’
o =0,866
U, n+l1
U=U, cos—t
t arccos
— = ¥nl -0 833
T 2n
Otser: - = 0,866, = = 0,833,
U, T
Ne 955(n).
Hano: Pewenue.
C=800n® |T=2r/LC =250mHc
L=2mklH 1
c =9 v= - =4 MTI'11.
Haittu T, v. | orger: T =250mc, v =4 MI'w.

Ne 956(946).
Jano: Pemenue.
L,=0,1 mx['u =
=10 "Ts, N 1
_ _ 1= =
L, —_150 MK['H = T, 2nfLG
=10"TIn, 1
C;=50n®d = vi= ~7,1-10°
—5.10- ", 2.3,144107Tu-5-10"1o
C,=5000 n®d = T'u=710kI11
—_ -9
=5.10"° . N R S ! ~
Ty 2nJLC " 2.314107Tw-5-10"®
~7,1-10' Ty =71 Ml
Haiitu v, v,. Otser: v =710 k', v, = 71MTI'.
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Ne 957(947).
HaHno: Pewenne.
C=50nd = v @ _ 1
=5.10"" @, 2n 2m/LC
v=10MIu=10"Tm | 1 1 B
(nv)’C  (2-3,14-10'Tw)*-5-10""o
= 5,1-10_6 I'n=5,1 mxl'H.
Haiitu L. Otser: L =5,1 MxI'H.
Ne 958(948).
Jano: Pemenne.
Gy,
1 v __ 1
L 1 2n 2nLC
7,16

L 1 .Zm/LzCZ: LZCZ:@:E:ms
16 4

A%
VZ 2TE1’L1C1 1 LICI

Haiiru YL Otset: ymenbmures B 1,25 pasa.
Va2
Ne 959(949).
Hano: Pewenue.

AC=0,08 Mx® = |C, - C, = AC;

=810 @, c 2 2 2
Vi =2 = [Vl] ;szcl[vlj ;Cl [vl] -1 =AC
— =3. C \% % %

1 2 2 2

Va
108
0= 20 3P _10m=0,01 mx.
37 -1
OE
V2
Haiitu C,. OrtBer:
C;=0,01 Mx®.
Ne 960().
Hano: Pewenue.
AC, T /C
= J =2 _ |=2
TzznT1. T 27T, LC . n Tl = Cl
Haiitu C;. AC

C,=n’C;;C,—C =AC; Ci(n* —1)=AC; C, =

n2
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Ne 961(951).
HaHno: Pewienue.
&_3 @, =BS coS wt; D, =BS coS w,t =BS coS 3wt
O s:%) ;e =—BSoSIhwt =— €,SInw,'t
€ =— 3BSO)1SI}’I3(D]1 =— 82Sln(02't
@ _ 3o _5. & _ 3BSoy g
o4 o g BSo, ’
Haiin w, & Ortser:
o g yactoTa U DJIC nepeMeHHOro Toka yBeJIn4aTcs B
3 paza.
Ne 962(952).
HaHno: Pewienue.
S =200cM’ = D(f) = DSIn2mvt = BS SIn2nvt
=210 "M%, ®(f) = 0,4-2-10 " 2SIn2n-8¢ = 0,008SIn 167t
v=_8c e(t) = 92 = 0,008-16mcoS16m = 0,13mc0S 16t
B=0,4 Tn. dt ’ ’

€, =0,131 B=0,4B.

Hatitu ©(¢), e(f),

€

Ne 963(953).
Hano:

®() = 0,01-SIn10n.

OtBet: O(7) = 0,008Sn16mt, e(t) =
=0,4coS167t, ¢, = 0,4 B.

Pemenne.

@, =0,01 B6; () = D'(¥) = 0,1n coS 107t
ve 2 10T s 0B =0314B.
2n  2¢;

Haiitu e(f), v, D, €,,. |OTBeT:

e(?) = 0,17 coS 10mt, v="5¢c ',
®,,= 0,01 B6, €, = 0,314 B.

Ne 964(954).
Jano: Pemenue.
§=500cm’=5-10"*M?, |g,=nBS2nv;
v=20c" 1, _ &m
B=0,1 Tn, " onBS
€, =63 B.

= 7163B ——~100.
2-3,14-20¢” -0,1Tn-5-107"™m

Haiitu n. Ortset: n=100.

Ne 965(955).

a) [Tapa6oJy; 6) cuHycouay.
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Ne 966(956).
Byner; He 0yner.

Ne 967(957).

1

8m=50B;T=0,4C;V=?: 1

L = 2’5 c” ;
0,4c
e(?) = g,,c082nvt = 50coS5nt

Ne 968(958).
JaHo: Pemrenue.
t1:10 MC:1072C, _ 2j _ 1007t
b=15mc=1,5102¢, |V UncoSTor =200c05 ==
t5=30Mc =310 ¢, a2
U, =200 B, U, = 200~00Sw _100B
T=60mc=6-10"2c. B

U, = 200-cos 100713107 _ 5 p

-2
Us= 200~00S7100“'§'10 = 200B-

Haiitu U, U,, Us. OrtBeT:
U]Z 1OOB, UZZOB, U3:200B
Ne 969(n).
Jano: Pemenue.
I1=6A 1:10sin(p<:>10:12A
=7/6 I

1

Haiiru LI, | 1e = 7 =854

Otser: 1 =124, 1, =8,54.

Ne 970(960).
Jano: Pemenue.
_ _ 5
Up=430xB=43-10"B. U, =%; Un= V2 U,= x/z-4,3-105 B~x
2
~6,1-10° B=610 kB.
Haiitu U,,. | OtseT: U,, = 610 xB.
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Ne 971(96
Jano:
R =50 0wm,
v=150Tm,
U,=220B.
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1).
Pemenue.
U, =42 U, = V2 U=+2 220 B~310 B
V2
U(t) = U,coS 2nvt = 310coS1007¢

(1) = U?m 01007t = % 01007t = 6,2 coS1007z.

Haittu U(Q), 1(7).

Otset: U(f) = 310coS1007z; I(£) = 6,2 coS100m7t.

Ne 972(962).
Hano: Pewenue.
— Un - Un
U= - U(t) = U,coSp; -2 = U,coSop
1 n 2n 4n  Sm
coSp=—,¢p e [0;2n]; 0= —; —; —; —.
2 ¢el Lo 33 3 3
Haiitu ¢. OtBet E; 2—“; 4—”; 5—“
333
Ne 973(963).
HaHno: Pewenue.
Us = Uspp. G, _ N 2n
g onp Ug:ﬁ; Um—ﬁ U, (t)—\/E UgcoS7t,
2n 2n 1 2n b8 T
Ugpy=vV2 UcoS—t;coS—t = —; —t = —; t=—.
w2 Uy T T 20T 4 2
Haiitu L. OtBeT: t:Z.
T 2

Ne 974(964).
a) Ilpu yBeTMUeHHH YACTOTHI NMePEMEHHOT0 TOKA HAKAJ JIAMNOYKH

1
YBeJIMYUBAeTCs, TAK KAK yBeJHYMBaeTCs1 CU1a Toka (I ~ . = ().

c

6) le/l YBEJIHYCHUN €EMKOCTH KOHACHCATOpa HAKAJ JAMIIOYKH TOXKE

1
YBeJIHMYUBAETCS, TAK KaK yBeJIMYMBAETCs cuia Toka (I ~ ~ = ().

C
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Ne 975(965).
HaHno: Pewenue.
C=4Mx®d = 1 1 1

* Xe= —=—;X¢ = ~
=410 S @, C wC 2mve’ T 231450004410 %0
vi=50Tw, ~ 800 Om = 0,8 kOm
v, =400 I'n. 1

X = ¢~ 100 Om=0,1 xOm.
2-3,14-400T'y-4-10° @

Haittu X¢y, Xcp. | OtBet: Xy = 0,8 kKOM, X = 0,1 kOm.

Ne 976(966).
Jano: Pemenue.
v=50T1 U 1 1 U 1
| Xe= 75 Xe= — = ;= ;
U=220B, |7 7°7° oc 2mvc’ 1 2mvC
I1=25A.
c=_1 _ 2,54 =3,6-10° ® = 36 MxD.
2nvU  2-3,14-50I'n-220B
Haiitu C. Ortser: C = 36 Mx®.

Ne 977(967).
a) Eciiu moMecTUTh B KaTYULIKY KeJIe3Hblil cepiedYHHUK, TO YBeJUYHuT-
ca L, a, ciienoBaTeIbHO, YMEHBIIUTCS CHJIA TOKAa HAa JaMIIOYKe U

1 1
HHAYKTHUBHOCTH ([ ~—— = — ) M HaKaJI JIaMIIOYKH.
Xy ol

6) le/l YMEHBIICHUHM YaCTOTbI CWJ/Ia TOKAa B LIE€NHA YBCJIUYUTCH

1 1
I~—= L ), a, c1e10BaTeIbHO, YBEJIMYUTCH HAKAJ JIAMIIOYKH.
.

X
Ne 978(968).
Jano: Pemenue.
L=02THu, vi=50Tm, X; =L =2nvL
v, =400 I'm. X;1=2-3,14-50T-0,2TH~ 63 OM
X;2=2-3,14-400T1- 0,2 'a ~ 500 Om.
Haiitu X, X;». OrtBerT:
X1 =63 OMm, X5 =500 Om.
Ne 979(969).
JaHno: Pemenne.
v=150T, U v 7o U
U=125B, X7 7 ; X =L =2nvL; 7 2nvL
I=25A. U 125B

L= - = 0,16 Th.
2nvl  2-3,14-50T'm-2,54

Haiitu L. OtBer: L=0,16I'n.
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Ne 980(970).
a) IlepBplil yBeJMYUTCS, BTOPOIl YMeHbIIMTCS; 0) MepBblil yMeHb-
IIUTCS, BTOPOii YBeJIMYHTCS.

Ne 981(971).

a) He namenniuce; 6) yBeTH4mJInCh 0T (0 10 HEKOTOPOro 3HAYCHUS;
B) YMEHbIIMINACh.

Ne 982(972).
Jano: Pemenwue.
v =400 I, ® 1 1 1

vV=—-= , C: =
L=0,1THh. 2n 2mJLC (nv)’L  (2-3,14-400T'w)* - 0,11
=1,6-10 °® = 1,6 Mx®.

Haiitu C. Ortser:
C=1,6 Mmx®.
Ne 983(u).
Jlano: C, L. | Pemenne. v=— = 1
Haiitu v. ' 2n 2m/LC

Ne 984(974).
IMoToMy uTO YacToTa BpalleHHs] THAPOTYPOMHBI HAMHOIO MeHbIIe
YacTOTHI BpallleH!sI MapoBoOii TYpOMHBI.

Ne 985(975).
HenonycTumo, Tak Kak KaTylIka MOKeT Neperoperh.
Ne 986(976).
Jano: Pemenne.
n =_840, Pt 220B _1 : ﬂ:ﬂ; nzinlu—2=840~ 660B 9520
Ui =220B, uy 660B 37 uy m u, 220B
U, = 660 B.

Haiitu £, n,. | OtBeT:

1 o
k= 3’ ny = 2520; B IepBUYHON 0OMOTKE POBOJT IMEET

60J'II>IHyIO IJjiomazb NonepeuYHoro CEYCHuUsI.
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Ne 987(977).
HaHno: Pewienue.
n= 11, U; n;
Uy =220B, | |U, n, )
U=12B, ||y o °
U= 4,4 B. U2+U - ny+n
U,
ny= —=ny;
2 U, 1
U, _  n
Up+U U—Tnﬁ—n
—2n2+n=n1 U +U ;
1 U
U, +U_£ .
1 7[]1 U, >
U
nl—zn
U
nlznﬂ = 11.@ =550;
U, 4,4B
12B
n,= &m:— -550~30.
U, 220B
Haiitu n,, Ortsert: n; = 550, n, = 30.
nj.
Ne 988(978).
Jano: Pemenwue.
k=10, k—ﬂ—ﬂ'
U1:220B, _82_82’
R, =10,2 Om, U
1.
RH:20M. &y :?9
_ _ Uy » _
&= U2 +12R2— U2+ 7R2—
Ry
—U 1 R | =, Ru+ R Ui _ Uy +Ry)
” Ry Tk Ry
- URy _  220B:20m
k(Ry +R;) 10(20m+0,20m)
Haiitu U,. |Otser: U, =20 B.
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Ne 989(979).

IMoka3anus MePBOro BOJILTMETPA NMPAKTHYECKH He U3MEHATCS, BTO-
poro — ymMenbmartcs. [lokazanus nepBoro u BTOPOro aMrnepMeTpoB

yBeJHYaTCsl.
Ne 990(980).
Jano: Pemenue.
n, =99, e(H)=n®'(£)=99-0,01-100c0S1007t = 311c0S1007¢
®=0,01SIn en=311B;
1007z, g, 311B
gg= =" -220B.
2 2
Haiitu e(?), €,. | OTBeT: e(f) = 311coS 1007, g, = 220 B.
Ne 991H().
Jano: Pemenue.
U, =220B - - o
U, = 20B 12_R+r_&+r<_>s_U2+Izr,
=10mMm I
I,=2A
pcUio U 220 4,
e Uy+ly 22
n'= Y =11.
Uy
n="=90,9%.
n
Haiitu n, n. OtBer: n =10,m =90,9%.
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3.]'[eKTp0Mal"HPITH]>Ie BOJIHBI

DJIeKTPOMATHUTHBIMH BOJIHAMH HA3bIBAIOTCS PACHPOCTPAHSIOLIHUe-
cs1 B IPOCTPAHCTBE YIEeKTPOMArHUTHBIE KoJiedaHus. CkopocTh pac-
NMPOCTPAHEHHsI YTEKTPOMATHUTHBIX BOJIH B BaKyyMe pPaBHAa CKOPO-
CTH cBeTa B BakyyMme ¢ = 2,9979-10° m/c. IIpu pemennu 3a1a4 Mox-
HO CYHTATb, 4YTO
¢ = 310° m/c. CxopocTh pacmpocTpaHeHHS >3JeKTPOMATHHTHBIX
BOJIH C, VIMHA A M YaCTOTA V BOJIHBI CBA3aHBI GOPMY.I0ii: ¢ = Av.
IIN0THOCTH 3HepruM 3JeKTPOMATHUTHON BOJIHBI ® oOmpeesseTcs
KAaK yABOEHHAs IVIOTHOCTH HEPTHH YIEKTPHYECKOro MoJIs:

2
o = goek”,

TAC &) — DJICKTpHUYCCKAas IMOCTOSIHHAA, € — AUDJICKTPHUYCCKas IMpOHUIAc-

MOCTb CpPEIBbI, E — HaNPsOKCHHOCTD  3JICKTPUYCCKOTO I10JISI BOJIHBI.

[I;moTHOCTE IOTOKA H3ITYUCHUA 3J'[el(Tp0Mal"HPITHOﬁ BOJIHBI / CBsi3aHa C
IUIOTHOCTBIO DHEPTUH ©® GopMyIoi:
1= co.

Ne 992(981).
Mo:kno. CucTemMa oTcyeTa J0KHA IBHTATHCS CO CKOPOCTHIO JJIEK-
TPOHHOIO MyYKa.

Ne 993(982).
HanpaB.neHne JIMHUI MarHuTHOM HHAYKIHUHA ﬁyz[eT NMPOTUBOIOJ0K-
HBIM.

Ne 994(983).

Heab3s. Eciin cuctema oTcueTa OyaeT IBUTaThCS €O CKOPOCTHIO YIO-
PAA0YEHHOI0 [ABHKEHMS 3JIEeKTPOHOB, TO IOJIOKUTEIbHbIE HOHBI
JBHMXKYTCH CO CKOPOCTbI0, PABHOM 10 MOAYJII0 M NPOTHBOIOJIOKHOM
MO0 HANMPABJEHUI0 CKOPOCTH CHUCTEeMBbI oTcyeTa. Takum oGpa3om, mo-
JIO)KUTEJbHbIEe HOHBI B 3TOIl cucTeMe 0TcyeTa OyIyT c031aBaTh Mar-
HHUTHOE noJie
(B # 0). HanpaBjeHue JMHMII MArHMTHOH HWHAYKIUHM OCTaeTCA
NPEKHUM, TAK KaK pe3yJbTHPYIOLIAs CKOPOCTh 3JIEKTPOHOB U HO-
HOB 0CTaeTCH NOCTOSIHHOM.
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Ne 995(984).
IMoTomy 4TO MpH ra3oBoM paspsijie BO30Y:KAAIOTCA cpeJHUE U JJIHH-
HbI€ BOJIHBI.

Ne 996(985).
Jano: Pemenue.
7“:300;\4’ c:kv:&;Tzﬁziw()M =10 %c=1 mxc.
c=3-10° m/c. T ¢ 3.10°w/c
Haiitu T. |OTBeT: T =1 Mkc.

Ne 997(986).
HaHno: Pewenne.
v=75MIu=7510"Tu, | ¢ 310%w
c=3-10° m/c. C*KV,X=;=m74M
Haiitu A. | OtBer: A =4 M.

Ne 998(987).
Jano: Pemenue.
A =24 M, P 3-10%m/c _ 6 _
h =26 M, c Kv,v-k,\;l:W 12,5-10°Tu = 12,5 MI'g
¢=3-10° m/c. 108

vy =3 AOMIC 1 5108 T = 11,5 M.
26Mm

Haiitu v;, |Otser: 11,5 — 12,5 MI'n..
V3.

Ne 999(988).
YBeauuusBaercs.

Ne 1000(989).
I[aHO: c o) . 2 1

1
- —106 Pemenne. v=—; v=— = ——__;
)L;l Mk['E=10"TH, % 7 oadic’ A ndLC
=1000 M,

_ 8 AY o1 1000m o
¢c=3-10° m/c. C=|—|  -—= . =
2nc) L 2.314.3-10%w/c) 107°Tw

=0,2810 *® = 0,28 MxD.

Haiitu C. Otser: C = 0,28 MKD.
Ne 1001 (n).

Jano: Pemenue.

A =25m coi

7\.2: 31lm

=S (ﬁ)2 =1,54.
CZ ﬂ’2
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Haiitu n. | Otset: n = 1,54.

Ne 1002(n).
Hano: Pewenue.
AI:IA —£—£<—>L—87At
At 0,6¢ &= At - At B - .
g = 0,2 MB c c . ’
C = 14,1 ud k=;=62n=c\/LC2ﬂ:=24501.
Hatitu A. OtgeT: A = 2450M.

Ne 1003(990).
Jlano: Pemrenue.
C=200nd= c 1

=S . A=2nc/LC

=210, VTR T I e
C2 =1800 n® = I _5 _10
_ 1,8-107‘)(13, M =2-3,14-3-10° M/c-V6-10°THu-2-10" @ = 206m
L=60mKI 1= A=2-3,14-3-10%/c- \/6-10T1-1,8-10° = 619 .
=6-10"TH,
c=3-10% w/c.
Haiiti Ay, As. Otset: 206 — 619 M.

Ne 1004(991).
HaHno: Pewenue.

I(t) = 0,1c086-10°nt, |®=2mv=6-10°1; v=3-10°T'g

=13.108 8
c=3-10° m/c. x=£=3,10 WS Z 1000 u.
v 3.10°Tn
Haiitu A. OtseTt: A = 1000 M.
Ne 1005(n).
Jano: Pemenue.
Q =20 uKn 90 ., 0
[=1A At—[—>T—2ﬂ:]
X:CT:ZRQC:%Z‘ .
1
Haiitu A. OtBeT: A = 38Mm.
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Ne 1006(992).

Hano: Pemenue.
A =300 M, V—L—MZI(PFH'
v, =2000Tm, | ' 2, 300m ’
_ 8
¢c=3-10° m/c. nzﬁzﬂ:mo,
v, 2000
Haiitu n. OTBeT:
n=1500.
Ne 1007(993).
JaHo: Pemenne.
52’21532 Ar= 220200 g606 =0 13y 20 c.
v M ¢ 3108wk
c=3-10° m/c.
Haiitu At. OrtBerT:
At=2413 mun 20 c.

Ne 1008(994).

Hano: Pewenne.

L =36000 kM =3,6-10" m,

c=3-10* w/c. 3.6-107

" = 223000 ooy,

c 3-10°m/c

Haiitu ¢. | Otset: t=0,24 c.

Ne 1009(995).

Jano: Pemenue.

t =200 Mkc =

=2-10 “c, 10%wm/c-2-107*

¢ =3-10° mlc. 1=%=3 - M/;z o =310 M =30

Haiitu L. |OtBer: L =30 xm.

Ne 1010(996).

Jano: Pemenne.

L; =300 M,

I, =40 MBT/M* = I / 2

=410 "2 Br/m>, 1‘:(12] ;

L, =120 xm = 2\

=1,2-10° m. 2 2

L1, (Zl —4107Briv? | oM |~
h 1,2-10°m
=2,5-10" " Br/m* = 0,25 MxB1/™>.
Haiitu L. Otset: I, = 0,25 MxB1/™m%.
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Ne 1011(997).

HaHno: Pewienue.

©=410""" JixAv’,

c=3-10° m/c. I=o0c=410""" Jim/m>3-10° m/c =
=1,2-10 2 B/m> = 12mMB1/M%.

Haiitnm 1. OrtBerT:
1= 12 MBr/v’.

Ne 1012(998).

Jano: Pemenue.

I=6 MB1/M> =

=6-10° Br/m?, I=oc

=13.10% -3 2
¢c=3-10° m/c. Q):£=6.10 8BT/M :2‘107”,}1)1(/M3.
C 3-10"mc
Haiitn o. OrtBeT:

©=2-10"" i/’
Ne 1013(999).

Jano: Pemenue.

E=5B/Mm, _ I

c=3100mc. |© ¢’
0= SOEZ;
LN
C

Kn?
I=gcE*=8,85-107"% [ 7 -3-10°m/c+(5 B/m)* =

= 0,066 Br/m*> = 66 MB1/M>

Haiitu 1. Ortset: I = 66 MBT/M°.
Ne 1014(1000).
Jano: Pemenmue.
P =100 kBt =10’ Br, | = g,E%
S=23km’ = I P
_ 6 2 =—=—;
=2310°, . oS
c=3-10° m/c.
i = 80E2
cS
5
E= R } ! 10°Br _
&S \/8,85v10*12%-340%/02,3.10%2
Hxwm
=4 B/m.
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Haiit E. | Otget: E =4 B/m.

Ne 1015(1001).
Hano: t=1c, Pewenue.
L=30km= ct et 3-10%/c-1c
_2.104 l=—; =—=""——"""""=5000.
=3-10"m, 2N 20 2:3.10*m/c
c=3-10" m/c.
Haitru N. | OtBet: N =5000.

Ne 1016(1002).
Jano: Pemenue.
A=15cm=0,15m, ct _3-108m/c-1c 4

= max = —=—-————=3.75-10 =37,5
N = 4000, 2N 24000 M o™
t=1c, 8 —6
=2 MKe = peloC o 3I0We 210 e g4
:2'1076(:. T 7\. O,ISM
Haiitu n, L. OrtBeT:

n=4000, L,,.x = 37,5 km.

Ne 1017(1003).

Jano: Pemenue.
t=2mc=210"c. I ot _ 3.10%m/c-2-103¢ _
max 2 2
=310’ M = 300 kM.
Haiitu L,,.. Ortser:
L, = 300 xM.
Ne 1018(w).
Jano: Pemenne.
I’l,}\.,Pl,‘E,S. 1) W1:P1T
Haiitu: 1) W,2) P, |2)P=Wn
Ny, HkS5L6)w. |3)y=ct
k=2
) A
A
51=-L
) S
6)o=1
C
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CBeTOBEBI€ BOJHDBI

CBeT — 3T0 3JIEKTPOMATHUTHASI BOJIHA, BOCIPHUHUMAaeMas 4yeaoBe-
YyecKuM rja3oM. JIIMHBI BOJIH cBeTa JjexkaT B quanazone ot 380 Hm
a0 760 nm. CkopocTh pacnpocTpaHeHHsI cBeTa B BaKyyMe paBHa
¢=2,9979-10% m/c, a B cpele OHA MeHbIIIe 3TOr0 3HAYEHHSI.
CgeT B 0JHOPOJHOIi cpele pacnmpocTpaHsieTcsl MPSIMOJIMHeiHO. DTO
yTBep:KIeHHe HOCHUT Ha3BaHHe 3aKOHA pacHpoCcTpaHeHHs] CBeTa B
OJTHOPOHOI cpene.
IIycTh cBeT majaeT Ha MJIOCKYIO IPAaHULY pa3aesa ABYX cpea. YacTth
CBeTa OTPa3uTCsl, a ApPyrasi 4acTb CBeTa NPOiJIeT CKBO3b I'PAHMILLY.
IIpu oTpakeHUM JIy4 NMaJAIOIMIA, Jy4 OTPA’KEHHbI U NMepNeHInKYy-
JISIp K IPaHulie pa3jeJia ABYX cped, BOCCTAHOBJIEHHbI B TOYKe Ma-
JAeHMS JIy4a, JeKaT B OJHOM IUIOCKOCTH, IPpUYeM YroJl najeHus pa-
BeH YyIJy OTpa:xKeHMsl (3aKOH oTpa:keHusi cBera). Hamomuum, 4Tto
YIJbl OTPaKeHHs U MAeHHsI OTCYMTHIBAIOTCS OT HOPMAJM K 0Tpa-
JKaouieil MOBEPXHOCTH.
BepHeMcsi k TO#l 4acTH cBeTa, KOTOpasl NMPOULIA CKBO3b I'PAHHLY
pasgena ABYX cpena. Beemem cieayronme 0003HAYeHMS: O — YIroJl
MeKIy MaJAI0IIUM JYy4YOM U HOPMAJIBIO,  — yrou mMexay npeiom-
JIEHHBIM JIy4OM M HopMaJibio. [Ipu mpesioMiieHHH JIy4Y NaJarOLIUid,
Jy4Y TpeJoMJeHHbIi U MepneHAUKYJIApP K IpaHMIle pa3jena IBYX
cpell, BOCCTAHOBJIEHHbINi B TOYKe MaJeHUS Jy4a, JieKaT B OTHOI
TUIOCKOCTH, TPUYeM YroJ MajeHus M Yroj MpeoMJIeHHsl yAOBJie-
TBOPAIOT 3aKkoHy CHeJutHyca (3aKOHY NpeJIOMJIEHUs CBeTAa):

sina _ n,

. - =n >
sinf
Ie M ¥ 1y — ToKa3aTelu MpeJoMIIeHHs TIepBOil M BTOPOU Cpellbl COOTBET-
CTBEHHO, 1—OTHOCUTENLHBINA TIOKa3aTellb MpeIoMIIeHUs AByX cpen. Ec-
JIM B 33/1a4ax B KauyeCTBE MEPBOW Cpe/bl Oepercs BO3AYX, TO MOXKHO
CUYHUTATh, YTO N~MN,. ECIM CKOPOCTh paclpoCTpaHEeHHsI CBETa B CPEIE V,
TO MOKa3aTelb MPEIOMIICHUS CPE/Ibl 71 MOXKET OBITh BBIpaXkeH (opMmy-
JIOM:
n=—.
v

Ecau yroa npesiomiennsi pasen 90°, To 3aK0H NnpeJIOMJIEHHsI CBeTa
nepexoAmT B cieayomyo gopmyay:
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sino,, = 2 ,
n

TIe O — YToJI MOJHOTro oTpakeHws. IIpu yrie maaeHus o>0, Iperomie-

HUS HE HaOJIoMaeTCs, BeCh NANAIOIIU CBET OTpakaeTcs (SBJICHHE

MTOJTHOTO OTPAKEHHS).
Jucnepcueii Ha3bIBaeTcsl sIBJeHHE 3aBHCHMMOCTH IOKAa3aTess Ipe-
JIOMJICHHS CBETA OT YACTOTHI.
Hcrounnkn cBeTa HA3BIBAIOTCH KOTePEHTHBIMM, €CJIM OHHM H3JIy4aloT
CBeT C MOCTOSIHHOI YacTOTOH M MOCTOSIHHBIM CABHMIOM (ha3. SIBienue
HHTep(epPeHIUH COCTOUT B CJIOKEHHH JABYX BOJH OT KOI'€PEHTHBIX HC-
TOYHHKOB, B pe3y/ibTaTe KOTOPOro HA0II0JaeTCsl yCUIeHHe WM 0CJ1a0-
JieHHe UHTEHCHBHOCTH MOJIy4YeHHOil BOJHBI. Ecin A—1/IHAa BOJIHBI, TO
MAKCHMYM HMHTep(EpPeHIMOHHON KAPTHHBI ONpeAeIsercs ycJI0BHeM:

A =2m§ , 4 MHHAMYM — 4 =(2m+ 1)% . 3mecb A — onTHueckas pa3-

HOCTb X0[a.
Judpakuueii Ha3piBaeTcsi siBJieHHE OrMOAHUsI BOJIHAMHU TPENsITCTBUIA.
Jns nadmonenusi AM(QPaKIUM CBETOBOI BOJIHBI MOKHO BOCIO/IL30BATh-
¢ Tu(PaKIMOHHON PelIeTKON—TIIACTUHKONH, HAa KOTOPOil HaHeCceHbI
Henpo3paunble mTpuxu. [lepuonom nudpakunonHoi pemerkn d Ha3bI-
BAETCSl PACCTOSIHME MEXKIY /JABYMsI MOCJIEA0BATEbHBIMH IIITPUXaMH.
Pa3HocThb X012 A paBHa:

A=dsing ,
rae @ — yroyl Mex.Iy JIy4OM M NMEPIEHIUKYIIIPOM K PELIETKE.
CgeToBbI€ BOJIHBI SIBJSIIOTCSI MONEPEYHBIMHU, 2, 3HAYUT, MOTYT ObITh
nosipu3oBanbl. CBeT, B KOTOPOM BEKTOP E KO.Ie0JeTCs: BAOJIbL O11-
HOT'0 HANPABJIEHHS, HA3bIBAETCS MJIOCKOMOJISIPH30BAHHBIM.

Ne 1019(1005).
Jlano: ¢=3-10° m/c; |Pewenue.

1=1.496-10"" m.
11
(=L L6 TOM 5000 — smm20c .
c 3-10°m/c
HaiiTm t. | Otsert: t=8mun20c.
Ne 1020(1006).
Jano: t=4,3roga~ Pemenue.

~1,356-10%; ¢=3-10%w/c.
I=ct=3-10%w/c-1,356-10%¢ = 4,07-10'm
Haiitu 1. Ortser: 1=4,07-10"°m.
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Ne 1021(1007).

Hano: N=720, Pemenue.

1=8633m, 21

v=12,67¢™. ¢ 2Nv’
c=4INv=4-8633m-720-12,67¢ "' =3,15-108m/c .

Haiirtu c. Ortser: ¢=3,15-10°w/c.

Ne 1022(1008).

JlaHo: n=28, Pemenue.

1:23000Mi N=200, | 27 n  2INv 2-23000m-200-914,3¢"

V:914,3C- ?_E’ €= n - 28 -
=3,004-10%m/c

Haiitu: c. Otsert: ¢=3,004-10%w/c.

Ne 1023(1009).
Ecian yroJs Mexay OTpaK€eHHbBIM M NaJalOlIUM JyYaMHu COCTaBJIAECT

o 70 .
70°, To JTy4 majgaeT HA MJIOCKOE 3ePKAJIO MO/ YIJI0M = 35°.

Ne 1024(1010).

Ne 1025(1011).

31 \>>/

/<\

32
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Ne 1026(1012).

Jano: Pemenwue.
a=20° B — yros MeXly HOPMaJIbIO K IOBEPXHOCTH 3€p-
KaJla ¥ BEpTUKAJIBIO.

1) OrpakeHHbIE JIy4H HalpaBJIeHbl BEPTHKAIHHO

BBepX. 2B+ a =90°

90" -0 90°-20°
2 2

B 35°

2) OTpakeHHbIE JTyur HalpaBlieHbl BEPTUKATHHO
BHU3.

2B-a=90°;
90°+a  90°+20°
2 2

B= 55°.

Haiitu B. Ortger:
1) p=35";
2) B=55°.

Ne 1027(1013).

IIpu ynanenun yesioBeka OT 03epa H300pasKeHHE COJIHIIA OyIeT Npu-
OnmkaThCes K Oepery.

Ne 1028(1014).
Hano: Pewenue.
Al = 80cm = Ah = Al-tgo =
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=0,8m; o = 25° | = 0,8m:tg25°~0,37m = 37cMm.
Hatitu Ah. Ortger:
Ah =37cm.
Ne 1029(1015).
He oyner.
Ne 1030(n).
Jano: Pemenue.
H, o
o P h[l_thJ:_H[HthJ
tgal tga
h(l 3 s?nﬁcosaj _ —H[l N s%nBcoso.J
sinacosf sinacosf
i sinacosp-sinfeosa _ I sinacosP+sinfcosa.
sinacosf sinacosfP
hsin(B—a)=—Hsin(o +B);
b Hsin(o+B) |
sin(B-a)
Haiitu A. i
anTu Orser: h— H.sm(oc + B) .
sin(B-o)
Ne 1031(1017).
JaHno: Pemenue.
c=3-10"w/c;
n=2,42 108
SRR YR
n 2,42
Haiitu v. | Otser: v=1,24-10% m/c.
Ne 1032(1018).
Jano: Pemenne
n,=1,36; i:”l:@ﬂz
n,=1,63. v, m 136
Haiiou: 2L Ortgert: B ciiupTe B 1,2 pa3a OoJblie.
V2

Ne 1033(1019).
IMoTomy 4TO MOKa3aTe/b NMpeJIOMJIEHHS BO3AYyXa HaJ KOCTPOM H3Me-
HsleTcsl 0 HEKOTOPOii 3aBMCHMOCTH OT TeMIepaTyphbl.

Ne 1034(1020).
H3-3a NMpeJoOMJICHUSI CBETA B BO3/1yXe€.
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Ne 1035(1021).
Hano: Pemenue.
a=60°; ,_Sina _sin60” .
p=36°. sinf sin36”
Haiitu n. OtBeT: n=1,47.
Ne 1036(1022).
Hano: Pemienne.
a=45°; sino, . [ sina
_ n=——;p=arcsin ;
n=1,6; sinf} n
n,=2,42. ) o
. [ sino .| sin45 o
By = arcsm[ j = arcsin =26";
m 1,6
By = arcsin{sma} =arcsin sind>_ ) _ 17°;
1y 2,42
Y =0—P; =45 -26"=19"; y, =a-B, =45 -17"=28".
Haiitu vy, y,. Otser: v,=19°, y,=28°.
Ne 1037(1023).
Jano: Pemenue.
=60°; ; o
5:1 33; - sm(90 —a) _ cosa |
sin(90° —B) cosp’
o= arccos(ncos[}):arccos(1,33 . cos60°) =48,3°.
Haiitu o. OtBeT: 0=48,3°.
Ne 1038(1024).
Hano: Pewenue.
a,=40°; o = Sinoy
n=1,33; sinp, ’
ny=1,6; sino, | . . sina,;  sinal
B1=P». Ny =— . sinf;=sinf, ; 12,
sinf3, " "y
. np . . 1,6 . o o
o, = arcsin| —=sina; | = arcsin| —-sin40” |=50,6".
n 1,33
Haiitu o,. Ortsert: 0,;=50,6°.

N 1039(1025).

pu n=1 nan a=0.
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Ne 1040(1026).

JaHo: Pemrenne.
m=1,33; i
n1:1 6: w =0 ; B=arcsin M Sino, | = arcsin[l’33 sin35°J =28,5°.
275 sin} m 1y ,6
a=35°.
Haiitu B. |OTBeT: p=28,5°.
Ne 1041(1027).
Jano: Pemenue.
n=1.33; i i i °
0=78.1° n :%; B=arcsin(%j:arcsin(sm78’l J:47,4°.
— 10,1 . SIn| ,
Haiitu . | OtBer: f=47,4°; a)0) — HE 3aBHCHT.
Ne 1042(1028).
Jano: Pemenue.
a_ ; ; 2sin 2 cos 2
B 2, n:ﬂ=sma =2 2 gl
n=1.6. sinf sin% sin% 2

1,6 o
o= Zarccosg = Zarccosj ~ 74" .

Haiitu a. OtBet: 0=74°.
Ne 1043(1029).
Jano: Pemenue.
n=16; n= w=7S1na =Sne =tgo ; a = arctgn = arctgl,6 = 58°
a+B=90". sinp sin(90°-a) cosa.
Haiitu a. ’ Otsert: a=58°.
Ne 1044(n).
HaHno: Pewenne.
n=1,33 sina sin(a )
n==—- —=————“—
¢ =100 sinp  sin(a +10°)
=>ao =39°

Haittu | OtBet: a0 =39°.
o.

Ne 1045(1031).
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3a cuer npeJioMJIeHHUS.

No 1046(1032).

Byz[eT CMelIaThLCHA BIIPAaBO MapaieJIbHO IMEPBOHAYAJIBHOMY I10J10-
KCHUIO.

Ne 1047(1033).

Boznyx p
A
Bona d
1
Jano: Pemenue.
h=40cm=0,4m; | y = htgB — htga = h(tgp-tga) ;
p=45°; , , -
n=1,33 n= sinp ;o= arcsin(smﬁ) = arcsin sind> | _ 32,1%;
sina. n ,33
x =h(tgp-tga)= 0,4M(1 - tg32,1°) =0,15m =15cm
Haiitu y. Otsert: y=15cMm.
Ne 1048(1034). ,
' A
! o Ah
Bosnyx ' v
B \ A
ona | 3
P , \ 4
1 1

Jano: Pemenue.
Ah =0,5 m; I =1 +1, = htgP + Ahtga
h=2w; a=70°, sina . _( sina. . [ sin70° o
n=1.33 n=——; B =arcsin| —— |=arcsin =45,
> sinf n 1,33
[=2m-1g45° +0,5m-tg70° =~ 3,4m .
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Hatin L. | Otgert: 1=3,4m.

Ne 1049(1035).

Ne 1050(1036).

Jano: Pemenne.

a=60°; . sina b= arcsin(sma] — arcsin sin60° ~30.8°
d:?C6M:0’02M; sin § ’ n 1,6 ’
n=1,

o=, x:DC:BCsiny:L.sin(a—[s):
cosP cosf

_ 0.02m sin(60° ~32,8°) =1,1-10 =1, lem
c0s32,8°
Haiitu x. Ortsert: x=1,1cm.
Ne 1051(1037).
Hano: Pewmenmue.
o,y,d Cmortpure pucyHok Kk 3agaue Ne 1036.
dsi -
DC:L; a:DC:BCSin(a—y):m
cosy cosp
Haix . dsi -
ma OTBeT: a = 75111(0( Y) .
cosp

Ne 1052(1038).
Iepememasics mapajjielbHO CBOEMY NEePBOHAYAILHOMY II0JI0Ke-

HHIO, YIAIASACH OT oHAps.

Ne 1053(1039).
a) 0)
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a) 3epkaJio; 0) npu3ma.

Ne 1054(1040).

Ne 1055(1041).
YBeanunBaercs.

Ne 1056(1042).

Hano: Pewenue.
=34° . 1 1 1
a0=34 sinoly =—; n=— = =18
n sinoy  sin34°
Haiitu n. Ortsert: n=1,8.

Ne 1057(1043).

Hano: Pewenue.
n=1,6 . 1 1 . o
sino,y =—; O = arcsin— = arcsin— =~ 39
n n 1,6
Haiit 0. | Otger: o =39°.

No 1058(1044).

Jano:
a=50°,
=060°,

Pemenne.
sino. . i . in50° .
n=——; B=arcsin Smo arcsin s ~ 28,6
sinf n 1,6
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n=1,6 , .

o =@+B~60°"+28,6°~88,67; n="r
sinf3
B, =arcsin [sm(x ] ~ arcsin[sm88’6 ] ~42,2°.
n 1,6
Haiiru f3'. Otser: B =42,2°.
Ne 1059(1045).

Jano: Pemenne.

g2y, s

n:1,6 sinB ’
o=p=20°;
B= arcsin(%) = arcsin[Slnzo ] =13

n 1,6

sina. |

0) n=—; a=p=80°;
sinf}

. (s .| sin80° .
B= arcsm(%j = arcsin| 2o | =207
n 1,6

Haiitu v,, y,. | OtBer: a) 13°; 6) 20°.

Ne1060(H).
HaHno: Pewenue.
F =10cm 1 11 1 1
—=(n=-1)—+—)=(n—-1)(=+—
k=15 £ =)= )
n =1,60

%:(n—l)(%)=>r=10m

Havitur - ? OTBeT:

r=10cm.
Ne1061(H).
HaHno: Pewenue.
D =35 gntp 1 1 1 1
D=(n-1)(———)=(n-1)(———
kK =2 (n )(r] rz) (n )(r o

D:(n—l)(zi):>r:6aM=>2r:12aM.
r

Haiitu ry, r,. | OTBeT:
r, =6¢cm, 1, = 12cMm.
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Ne1062(n).
HaHno: Pewienue.
D iB = <=>DF —-DI=+Fd
d F (F-1)
F
oy DFEFd_, (Dxd)
D
Haiitu 1-? OrtBer:
+
I=F (Dxd) .
Ne1063(u).
Pemenne.

PaCCGI/IBaIOHIaH JIMH3a.

N
pd

>F-:

Cobuparoniasi JHH3A.

Ne1064(n).

N
pd
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Jano: Pemenne
D =10 antp
1=12,5cm el 10
D
F<I<2F
i71+—<:>61:Ll:500/|4.
F Il a I-F
A
C F F
Haiiti OrtBerT:
Ir-? JIEHCTBUTENBHOE, YBETUUEHHOE pC.
I’=50cm. Y .
Ne1065(n). ~
Jano: Pemenue.
d =25cMm
d =1m 1 1 1 r
r=20cMm f_(n_l)(;+;)<_>n_ﬁ+l
l:f+i<:>F: ad =20cm
F d d d+d’
n= @ +1=1,5
40
Haiitu n. OrtBeT
n=1,5
Ne1066(H).
Jano: Pemenue.
d=4cm
n=>5 :i:l_L:L_lzsaﬂmp.
F d nd nd
Haiitu D. OrBer:
D = 5nnTp.
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Ne1067(u).
HaHno: Pewienue.
F
d ’
r-|¢
d
1 1 1 d d
e — <= = <=
F d d F d’
| F
d-F
Hawmu I OrtBert:
| F
d-F
Ne1068(u).
Hano: Pemenue.
F=12cMm
n :3 l:l+i<:>i(n+1):16cﬂ/l
F d nd F nd
Haiitu d. OrtBer:
d=16cMm.
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Ne1069(n).
B > E
7
X
D ¥ K
7y L £ S
N
NI "
F ~ C O
Jano: Pemenue.
D =-3anTp PaccmoTpeB nomy4uBIIyIOCS KapTUHY JIydel, MOTyYnM,
yto FC =CO => FD =DO, u3 noxoodus AFCD u
AFOE => FD =cnenoBatenrHo AKOD = AOBE ¢
koadummenTom nmoxodus 2. To ects OD =BD, uro
MOJKET OBITh TOJIEKO B TOM ClTy4ae, ek TOYKd A u F
COBIIQIAIOT.
A 3nHaunt d =F = 1/D = 33cMm.
Haiitud -? | OtBer:
d=33cm.
Ne1070(n).
Hano: Pewenue.
d=40cm
n=4 L N el VP ol VT S
F d d d d
Haiitu D. OTtBeT:
D=-7,5.
Ne1071(n).
Jano: Pemenue.
4F
1 1 1 1 1 1 1
—=—————<=>-=———<=>p=——,
F 4F 4Fn 1 4 4n 3
Haiitu n.
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Ne1072(u).
HaHno: Pemenue.
m l:—L+l = l:m—Jr1<:>al:Fl.k:m+1.
F mF d d mF m+1
Haiiu d, k. OrtBeT: szi,kzmH.
m+1
Ne1073(n).
Jano: Pemenue.
L =90cm 11 1
F =20cMm Fod1-d
— 2 —
F={L=dd Ld)d <> d? Ld+ Fl=0<=> q = ZENE 4L “Lz 4L
d =60cmunud =30cm.
Haiitu d. OrtBeT:
d = 60cm mmu d = 30cm.
Nel074(n).
Hano: Pewenue.
L= 3w p=Lt-L 1 iy r<—a-—Lt—o5u
n=>5 F d nd n+l
D =2,40nmp.
Hatitu D, d. |OtBer: D = 2,4nntp, d = 0,5M.
Ne1075(n).
1 1\ ¢okanvras
1 \ \ moc;cocmy
1 \\\
-F ><1é" F= \

4){&11&[%

niockocms

z \’ﬁa X

A

Y
AN
\\\ F
N
N

HpI/I OIIPEACIICHUHN X0da queﬁ HCIIOJB30BAJIMCh TAKHC UX CBOBA:

1)

HM3MEHCHHUH.

2)

IOTCA B (I)OKaHLHOI\;I IJIOCKOCTH.

JIyd, l'lpOXODj{IuI/lﬁ 4epe3 LCHTP JIMH3bI HE NPETCPICBACT HUKAKUX

MapajyiCJIbHBIC JIY4YH IIOCJIC MPOXOXKACHHUA 4€PE3 JIMH3Y IEPECCKa-
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Ne1076(n).
ol 1
A F' A
Ne1077(n).
S F As
Ne1078(1046).
a) 0)
F/0 /Z F 0 /
F A7 | >
A AT
6) \
LA A
0] ~.
3 F™
Ne 1078(1046).
Hano: Pewenue.
M =0,76 MkM = ¢ 3-108m/c 14
_ -7 vi= —=—"—"=3,9-10"Tu=390 TI'x
=7,6-10" "M, 1 A 7110 7w
Ay =0,4 MKkM = 3105/
=410 " . vy= =2 1% =7510" 'u=750 TT.
Ay 4107w
Haiitu vy, v,. OtBeT:

310
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Ne 1079(1047).
Jano:
v=600Tl'a =
=6-10" Ty, L=1m.

Pemenue.

_ L Lv_Im-6-10"Tn

= - =2-10°.
A 3.10°m/c

n
C

Haiitu n.

Ne 1080(1048).

Orser: n=2-10°,

Jano: Pemenue.
2=0,7 MKM =
=7-10"" m, n=1,33. 1077
et ho= 2T M s 3107:=0,53 Mxcm
Haiitu A,. n
Ne 1081(1049).
Jano: Pemenue.
M = 0,46 MKM =

=4,6-10""m, n=1,33.

M=nk=1,334610" " M=
=6,1-10"M=0,61 MKkM

Haiitu \,. OtBet: A, = 0,61 MKM.
Ne 1082(1050).
Hano: Pemenue.
n.=1,6444, _ sin o )
ny=1,6852, 1"~ g
o= 80°. i in80°
B =aRcSIn [Slmj ; Bi=aRcSIn > ~36,8°;
n 1,6444
B,=aRcSIn [ sin80 ) ~ 35,8°;
1,6852
AB=B,—p,=36,8°-35,8°=1°.
Haiitu AB. |Ortset: A = 1°.
Ne 1083(1051).
YepHbiMH.
Ne 1084(1052).
Her.

Ne 1085(1053).

Bepx — (uosieToBBIi, HU3 — KPAaCHBIIA.

Ne 1086(1054).

Hcrounnkamu OyAyT ToUKa S U ee MHUMOE H300pakeHHe.
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Ne 1087(1055).

HaHno: Pewenue.
Ad =225 MxMm = A
=2,25-10""m, Ad_Ek’
M =750 HM = 2Ad
7510 7w, |
Ay =500 um = —6
2.2,25-10
=5.10""m. ki==———— % =6
7,5-100'™m
2.225-10°%
2= —_7 _9
5-100'm

YHCITy MOJTYBOJH.

TOBOM BOJIHEI.

HOMY YHCITy HOJIyBOJIH.

CBETOBOM BOJIHBI.

B mepBom cirydae pa3HOCTh Xo1a Ad paBHa YETHOMY
IToaTOMyY B 3TOI1 TOUKE MPOUCXOAUT YCUIIEHHE CBE-
Bo BTOpoM cirydae pa3sHOCTh X0o1a Ad paBHa HEYET-

[TosTOMYy B 3TOM TOYKE MPOMCXOIUT ociiablieHue

Haiitu &y, k. OrtBert:
a) yCUIICHHE;
0) ociabneHue.

Ne 1088(1056).

Ad = 5,0 - 5,0 = 0. CiienoBareibHO, B Touke O OyaeT HAOIHOAATHCS

MaKCHMYyM.
No 1089(1057).
a) Ad=2,5¢T =2,5¢- 5% .
C

Tak kak pa3HOCTh X04a Ad paBHA HeYeTHOMY YHCJIY IJUH
BOJIH, TO OyaeT Had/II0AaThCA 0c1adJeHHe CBeTOBOH BOJIHbI.

1
0)p=2nvt=3m;t= i=’—5;Ad=ct=c-£=c~1’5=1,57»=3&.
v v v % 2

Tak kak pa3HocTh xoaa Ad paBHa HeYeTHOMY YHCJIY JUIMH
BOJIH, TO Oy/eT HA0JII0AaThCsl 0cyialjieHre CBEeTOBOM BOJIHBI.
B) Ad=1,5\L= 3&.

2
Tak kak pa3HOCTh X01a Ad paBHA HEYE€THOMY YHCJIY IJIHH
BOJIH, TO Oy/1eT Ha0JII0aThCsl 0cialjieHre CBETOBOM BOJIHBI.
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Ne 1090(1058).

HaHno: Pewienue.
Ad=9(_)(7)HM= Ad:gk:k:ﬁZZAdzszd;
=9.10" "M, ) by < c
v=75.10"T"w. v
2:5-10Tu-9-107"m
k= < =3.
3.10°m/c¢

Tak kak pazHOCTH Xo#a Ad paBHa HEUYETHOMY UYHUCIY
JUIMH TIONYBOJH, TO OyAeT HaOmogaTbes TalleHue
CBETOBOMU BOJIHBI.
Haiitu k. OTBeT: TalIeHue.

Ne 1091(1059).

-
N
Sh

l D >
HaHno: Pewienue.
A =600 am = d> — dy = k). TTo Teopeme IIudaropa:
=6-10" " m, 2 2
D=0C=4wm, dzz=Dz+[x+éj ;d12=D2+[x—éj
L=855=1Mmm=
210w di’ —di* = (dy + dy)(dy — dy); o’ = dy” = 2xL

D >>L=sdrtd2D; Ad = dy — d=22 = Ad=k

2D D
f=1y 2= x=Dh w6107 2 4,902 daw,
D ) 107m

Haiitu x. OtBet: X = 2,4 MM.

Ne 1092(1060).
a), 0) — paccTosiHMe MeKAYy MAKCHMYMaMH OCBEIIeHHOCTH YBeJlHu-
YHBaETCH; B) — YMEHBIIAETCS.

Ne 1093(u).

Jano: Pemenue.

R =8,6m 2

Iy = 4.5mm ry =\ARA <:>k:::‘—R:O,589i éi .
Haiitu A. | Otsert: A =0,589MKM.
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Ne 1094(1061).
O0pa3yioTcsi ABa KOTePeHTHBIX JIy4ya: MepBbId — OTpPasKeHHBIH 0T
BepXHeH IVI0OCTHHBI, BTOPi — OT BTOPOii.

Ne 1095(1062).
Tak Kak IUIEHKA yTOJIINAETCH KHU3Y 32 CYeT COOCTBEHHOI0 Beca.

Ne 1096(1063).
B HeHTpaJ’ILHOﬁ YacTU CIIEKTpa AJidg BCeX MJHMH BOJIH coﬁ.moz[aeTc;]
YcioBue MaKCUMyMa OCBCIICHHOCTH.

Ne 1097(1064).
Bropasi, Tak kak oru6aHue NpensATCTBUS MPOMCXOIUT TeM CUJIbHee,
YyeM MeHbllle 0TBepCcTHe.

Ne 1098(1065).
Paccrosinne mMesk1y MaKCHMyMaMH yBeJTHIHBAETCH.

Ne 1099(1066).
Hano: Pewenue.

n=120, _ gl o
L= 1= kA = dSIno; d ;,(p E,kk nSlnz
=10 " w, I o o  107Mm ;

= =g° A= —Sh— = -SIn4°=5,8-10"" m = 580 um.
k=1,0=8 mo 2 120 M m
Haiitu A. OtBeT: A = 580 HM.

Ne 1100(1067).
HaHno: Pemenue.
A =0,55 MKM = kA = dSino;
=5,510""m, 55.107
d=0.02 MM =2-10"°u. |9=aRcSIn [@) =aRcSIn (szl,S".
i > d 2:107m

k=1.
Haiitu . OtBert: ¢ = 1,5°.

Ne 1101 (n).
Jano: Pemenue.
Ay f426HM ke = dsingy; d = —]_{1}“ ;
ky =2 sing,
¢ = 4’90 k27\.2 = dsin(p2
Ay =T713uM Iy kyhosing
k=1 @, = arcsin (%) = arcsin [221} =4,1°

™M
Haiitu ¢,.
OtBet: ¢, =4,1°.
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Ne 1102(1069).

HaHno: Pemenue.
A=0,76 MKM= kA = dSino;
=7,6-10"" m, _ ko
L=1m, sing ’
x=152cm= x
=0,152 M, k= 1. SIng ~ 1g¢ = B
-7
d= 2k\ _ 2:1-7,6-10" "' Mm-1m 2105 M= 10 MKM.
X 0,152
Haiitu d. OtBeT: d = 10 MKM.
Ne 1103(1070).
Jano: Pemenue.
A1 =0,38 MKkM = . kA x
’ kA = dSIno; =— SIno ~tgp==;
=3,810 " w, 1Ps SIMG = ST HEPT
Ay =0,76 MKM = f:@~x:k77‘l-
=7,6-10" " m, [ d’ d’
L = 3M> . . -7 .
d=001m=  [x= PR 0 114w
=10 m, k=1. "
X = 1~7,6-105 M-3M ~ 0228 M
10" m
Ax=x,-x,=0,228 m—0,114 Mm=0,114 m=11,4 c™m.

Haiitn Ax. Otser: AXx =11,4 c™m.

Ne 1104(1071).
IMocmoTpeTh Ha Boay 4Yepe3 moJisipou. Bpamas noasipona, 106uTh-
cs1, YTOBI BOJbI HE CTAJIO BUIHO.

Ne 1105(1072).
OTpaxeHHbI YaCTHYHO NOJISIPM30BAHHBbIN CBeT He NpoiaeT uepe3
MOJISIPOM/ M He OyJeT «CJIeuTh) IJia3a.

Ne 1106(1073).
T=2-10“5c;v=l=;15
T 21075

A=cT =310 w/c-2.10 ¥ ¢=6-10"" M = 600 um.
Ne 1107(1074).

=5-10" 'y =500 Tl

8
)\.=5~10’7M;v=£— 3:10m

== = 6:10" 'y = 600 TT'w.
A 5-107'm

315



http://alexbooks.ucoz.com/index/reshebniki/0-11

DJ1eMeHThbI TEOPHHU OTHOCUTECJIBbHOCTH

Teopusi 0THOCHTEJILHOCTH M3Y4aeT JBUKeHHe TeJ €O CKOPOCTAMH,
0IM3KUMH K cKopocTH cBeTa. OHa Ga3upyeTcs Ha IBYX MOCTyJIaTax.
CxopocTh cBeTa He 3aBHCHT OT BHIOOpPA CHCTEMBI 0TCYETA.

Bce MHepuHanbHbIE CHCTEMBbI 0TCYETA IKBHBATCHTHBI.

IlycTh MMeeTcs1 ABe CHCTeMbl OTCYeTa: HenmoABH:KHAsA K M IBHKY-
mascs K co CKOPOCTHI0 V' OTHOCHUTEIbHO HENOABUKHOM BI0Jb OCH
X. IlycTh cKOpOCTH paccMaTpUBaeMOM YacTULBI B cucTeMe K paBHa
v u HanpapJjiena Broab X. Toraa ckopocth v B ciucteMe K Hampas-
JieHa B0Jb X M BBIPAKAETCH PEISITHBHCTCKHM 32KOHOM CJIOJKCHHSI
CKOpOCTeI:

3aBHCUMOCTb MACChI M OT CKOPOCTH v onpeaesieTcst popmynoii:

m
m=—0_,

-2
02

ra€ my — Macca I1OKOs 4aCTHIIbI.

HNMmnyabce p yacTuubl Bbipaxkaercs GopmyJioi: p =mv =

IMonnas 3neprust E yacTuusbl Boipaxkaercs Gpopmysioii:

2
E=mc*="1C

KOTOpasi BbIpaxkaeT 3aKOH B3aUMOCBA3H MAaCCbl U JHEPIruu.

Ne 1108(1075).

OanHakoBbI€e.
Ne 1109(1076).
JaHno: Pewwtenme. v vie _vHe
C, v. 1+ v+e
C
Haiitu v'. | Otger: V' =c.

316



http://alexbooks.ucoz.com/index/reshebniki/0-11

Ne 1110(1077).
Jano:

/ 10m

-~ Pemenue. = ! =—=— =2,78-10 %c=
L=10wM, vi+v, L2¢ 1,2-3-10°m/c
n=v2=0.6¢. 12978 we.
Haiitu 1. | Ortsert: ¢ =27,8 Hc.

Ne 1111(1078).
Hano: Pewenue.
Vi1 = ncC,
vV, = mc. _ Mty _nctme _(n+m)c
Hann v. 1412 peme 14nm

2 ¢

Ne 1112(1080).
HaHno: Pemenue.
v=0,4c, b 08c+0,4c )
vi=c, v, = 0,8 c Vi =C Wy 71+ 08c04c > 0,91 C,
L=12Tm= &
=12:10" m. 10°

Ap— L 1_12:10 M[L_IJMC'
091c ¢ 3-10%w/c\ 091
Haiitu At. OTBeT: My40K OBICTPHIX YACTHII IPUACT paHBIIE HA
4c.

Ne 1113(1081).

Hano: Pewenue.
v=2410°m/c, my 1L66-10 kr
my=1aem = m 7 s 2
=1,66-10 " kr, \/1_% \/l—[“'lg M/C]
c=3-10% m/c. ‘ 3107w/e
~2,77-10 " xr= 1,67 aem.
Haiitu m. OtBet: m = 1,67 a.e.M.
Ne 1114(1082).
Jano: Pemmenue.
=0,99 c.
v=0,59¢ — ;22 1 _ 1 ~7,0.
- Mo \/1—V J1-(099)
Haittu - . | Otser: -~ 7,09.
my my
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Ne 1115(1083).

Jano: Pemenue.
v=0,9c,
mo =4 Am=m—my=my| __] =da.e M (1—1J ~5,18a.e M
I— | . . 5 .
a.e M. —(0.9)
/1_é J1-(0,9)
Haiitu Am. |OtBert:
Am=5,18 a.e.m.
Ne 1116(1084).
Jano: Pemenue.
mo=1 m, m, 2 1 2
a.e M., m=—2_;y=¢ 1—[—0) =c I—Efj =0,968 c.
m=4aem. v " 4
2
Haiitm v. Otser: v=10,968 c.

Ne 1117(1085).

Jano: 2 12
mo_, Petenue. m=——0 ; Fc\/l—(moj =c\/l —(fj =0,866 c.
— = 2 m 2

m 1-—

Haiitu v. | Otger: v = 0,866 c.

Ne 1118(1086).
Jano: Pemmenue.
V= 0,8 C. my

m

A4
I-=
C

2
q_49 /1—V— =1,759-10""Kn/kr - y1-(0,8)* =
m. . my C2

=1,055-10"" Ki/kr.

Haittu L. |Otser: L = 1,055-10"" Kn/kr.

m m
Ne 1119(1087).
Jano: Pemenue.
P =3,83-10° Br, | W= Am-c*; W= Pt; Pt = Amc’
t=1c. 1026
am= 2L 3BNTBT _ 3009 k.
< (3-10%wc)
Haiitu Am. Otser: Am =4,3-10° xr.
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Ne 1120(1088).

HaHno: Pewenue.
m=181= W= Amc*; mgh = Amc*
= 1,810 kr, 104 2,
B Am = L%/’lzl,S 10 I<r><10M/c2 SM —10~"r.
c (3'108M/C)
Haiitu Am. Otser: Am = 10" «r.
Ne 1121(1089).
Hano: 5 d? 5
k=10 xkH/M = Pemenue. W= Amc”; - = Amc
=10" H/m, - 5
Xx=3eM=003 M |pp= & _107HMO.03M) _ o017 0
26 2-(3-10%w/c)
Haiitu Am. Otser: m =5-10" "7 kr.
Ne 1122(1090).
Hano: 5 mov? 5
mo=91=9-10° r, | Pewenne. W= Amc’; 0" = Amc
v=8 Km/c = ) 3 3
=8.10° m/c. Am = mev” _ 9-10°kr(8-10"m/c) _ 32.10 3 kr.
262 2-(3-108m/c)
Haiitu Am. Otser: Am =3,2-10 > k.

Ne 1123(n).

Hano: Pewenue.
v=10,8¢c
Wi=moc?| L 1| =5.510™ k.
H)
W=moc* -1 =13,7-10" .
2
i+
Haiirn W’ Wk‘ OTBeT: Wk:5,5‘10_14II)K, W:13a7‘10_14II)K.
Ne 1124(u).
Hano: Pemenne. W= Amc*; c;m(t, — t;) = Amc?
m =2 Kr Jox
> _ 4200~ - 2xr - (100°C —10°
6 =10°C, | Am= crm(ty =t) _ wog 2T 9 =8,4-10 k.

£=100°C.

c? (3-10%w/c)?
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Haiitu Otser: Am = 8,410 " kr.
Am.

Ne 1125(1093).
Hano: Pewenue.
m=1Kkr, Lm = Amc?

_ 5
L =3,3-10" JIox/kr. Im 3’3_105%.1” B b

Am=—=——2——=3710" "kr.
c (3-10°m/c)

Haiitu Am. | Orser: Am = 3,7-10" " kr.

Ne 1126(n).
HaHno: Pewenue.
m=1xr, gm = Amc?;

_ 6
q =29-10° i/kr. o 29.10% 2 1kr o
Am: 72:%:3,210 KT.
c (3-10°m/c)

Haiitu Am. | Orser: Am =3,2-10 " kr.

Ne 1127(1095).
Jano: Pemenne
v=0,6c. |

VI/k:I’}’l()C2 -1f

W=9,1-10""kr-(3-10° M/c)z.[ e 1}:2,05 107" Jiox=
1-0g)

=0,128 M»3B.

Haiitu W,. | OtBeT:
W,=0,128 MaB.

Ne 1128(1096).
Jano: Pemenue.

E=6T3B = E = (m — my)c’;

=6-10" 5B, . o B 6-10°-1,6-107" I
me=5,486-10""*a.e m. ) C 3-10%we) 1,66-1072

M. +

+5,486:10 *a.e M. ~ 6,44 a.e M.

Mmoo odem 1700,
my 5,486-10 "a.e.m
. m m
Haiitu — , m. OtBer: m = 6,44 a.e.m., — = 11700.
my my
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Ne 1129(u).

HaHno: Pewienue.
E,my, By |1 E=(m—mo)c’;
Haiiti E:["’—l]ﬁ; = = E2+1
1) ﬂ, mO mo mo moc
mO 5
2)v. 2) m= o s v=c I—ij
v2 ny
-z
Ne 1130(1098).
HaHno: Pewienue.
R
o Wy = moc” S 2—1 ;
V=)
m=—110 =;
(1)
2
1_@ _m
C m
U
Wi=moe? g~ | =9,1:107 ke 3-10° m/c?)* - (2 - 1) =
=81,9-10"° Jlx = 0,511 M»B.
Haiitu W,. | OtBer:
W, =0,511 MaB.
Ne 1131(1099).
HaHno: Pewienue.
v=08c, po MV 1,67-107kr-0,8-3-10°m/c _
mo=1,67-10" ' kr. \/1_(%2 \/1—(0,8)2
=6,69-10" 1" =M
c
Haiitu p. OrtBeT:
p=6,69-10"10 M
C
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KBAHTOBAS ®U3UKA

CBeToBbI€ KBaHTHI. /leiicTBUA cBeTa

KpoMe BOTHOBOI TPAKTOBKH CBeTa CYLIECTBYeT TaKike KOPIYCKY-
JIsIpHasi, PACCMATPUBAIOIIAsl CBeT KAK MOTOK 4acTHI — (pOTOHOB.
DoTOH — 3TO YACTHIIA, HE MMEIOIIAasi MACCHI MIOKOsI, HO 00JIagaromas
sneprueii E, pasnoii: E = hv, rae h = 6,626-10 =3 JIsk-c — mocTosiH-
Has [lnanka, v — yacToTa u3Jy4eHus cBeTa.

®oto3¢(pexTOM Ha3bIBaeTCs MNpouecc HCMYCKAHUS JJIEKTPOHOB €
NMOBEPXHOCTH BelllecTBa MoJ AelicTBueM cBeTa. @opmyna JiHIITEH-
Ha i GoTo3ddeKTa CBA3BIBACT IHEPIHI0 NAJAK0IIEr0 KBAHTA CBe-

Ta hv, padoTy BbIX0Ja 3/1EKTPOHA Ay, U KHHETHYECKYI0 SHEpPIHI0
sz mv2
BLUICTEBIIErO S/IEKTPOHA — ! hv= A St OTMmeTHM, YTO 3TO

YpPaBHEHHE BBIPA’KaeT 3aKOH coxpaHeHuss jHeprun. [losoxum B
<~ .~ sz o
¢opmyne DiiHmuTeiina " =(0. OTcioaa Mbl HaiiileM MUHUMAJIbHYIO

4acTOTy V), HA3bIBAEMYI0 KpacHOil rpanuueii aas ¢orodddexra,
NMPU KOTOPOii 3/1eKTPOH Bce ellle CIIOCOOeH NMOKHHYTh MOBEPXHOCTh
BelllecTBa: vy =—.
h

I¢ddexTom KoMnToHa Ha3pIBaeTcsl H3MeHEHHE JJIMHBI BOJHBI PEHT-
TeHOBCKOr0 W3Jy4YeHHMs NPH NPOXO0KIACHHH ero 4Yepe3 BellecTBO.
IMycts A— niuHa nagaionneii peHTreHOBCKON BOJIHBI, A' — JIJIMHA
PEHTIeHOBCKOMH BOJIHBI IOCJIE MPOXOKICHUS Yepe3 BemecTBo. Torga
W3MeHeHHe [JIMHBI BOJHBI AL  BbIpaxkaercsi  (opmyJIoii:

Ah=N-L= 2szin2§ ,

—12
rae Ag = 2,4263-10"° M — KOMITOHOBCKasl JUIMHA BOJIHBI, () — YTOJ pac-
CesIHUS MTAJIAIOLIEr0 U3ITy4eHHUS.
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IKCIepUMEHTAIBHO ObLI10 00HAPYKEeHO, YTO CBeT NMPH MaJeHUH Ha
Tesia OKa3bIBaeT HA HUX JAaBJenne (Jledenes A.H.). B kopmyckysip-
HOH TeOopHM CBeTa JaBJICHHE TPAKTYeTCH KAK pe3yJbTAT Iepegadu
HMILYJIbca (POTOHOB TeJly.

Ne 1132(1100).

Bpemst pa3psiaku 2jieKTpoMeTpa:
a) yBeJMYHUTCS; 0) YMEHbIIMTCS; B) YBEJIMYUTCHA; I') YMEHbIIUTCS;
1) He U3MEHMTCSI; €) YBeJTUYNTCS.

Ne 1133(1101).

Hauo, ocselmast 1MmJIacTUHy, NMOAHECTH K Hell MO0JIOKUTETbHO 3aps-

KCHHYI0 MAJIOYUKY.

Ne 1134(1102).
E=A,.,=423B

Ne 1135(1103).
Hano: vp=1,03 T'u=
=1,03-10"IIy,

h=4,136-10""5B-c

Pemenue.
ABLIX:hVO =

=4,136-10 " 9B-c - 1,03-10" 'y = 4,16 5B.

Haiitn A, . | OtBet: A,,x = 4,26 3B.
Ne 1136(1104).
Jano: Pemenue.
ho =282 v = Ao = Vo3 Vo= = Ay = h - =
:2,82 10 M, 0 7\,0
h=4,136-10"" 5B-c. 8
=4,136:10 5 oBc. 2 1IMC _ 44,8,
282-10 M
Haiitn A, . OtBeT: A, = 4,4 3B.
Ne 1137(1105).
HaHno: Pewienue.
Ay =2,2 9B, R
h=,136.10 155B-c. | Vo= Ao
—15
pge N 413610 3B-c-3-108M/c:5’64_10,7M:
N 2,298
= 564 HM.

Haiitu .

OtBet: Ay = 564 HM.
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Ne 1138(1106).

Jano:

A =450 uMm =
=45.10 "™,
Apx =4,2 9B,

h=4,13-10 P sB-c. |A=

Pemenue.
c
ABLIX = hVO = h Tg
—15 8
o he 413610798 310wy o5y
Ay 4,2 5B

=295 Hm.
Tak A;>Ay, TO GoTOIPPEKT HE BOSHUKHET.

Haiitu .

Ne 1139(1107).

Jano:
v=1ITn=

OTBeT: HE BOBHUKHET.

Pemienue.
E=hv—A,,=4,136-10 5B-c - 10 Pc—

=10" 'y, A, =19B. |— 1 3B=3,136B.

Haiitu E. Ortet: E =3,136 3B.
Ne 1140(1108).
Jano: Pemenne.
A=200am= |E=hv—A,x=hv—hvo=h(v—Vvy)=
=210 " m, (1 1) he(hg-n)
° _ | =he| - |20
Ao=288 HM = A2 Aok
=2,88-10" m. s ) , ,
4,136-107 "3B-¢-3-10 M/C(2,88~10_ M—2-10" M)
E= =1,93B.
2,88-10 " m-2-107"m
Haiitu E. Otsetr: E=1,9 3B.

Ne 1141(1109).

Jano: Pemenne.
Anx=1,85B, | _he )
p= 2 MM/C — E hV*ABmx 7 7AB]:IX’
_ 6
=2-10" m/c. m? 2 e
B T e
%= ~ he :
my
T + Aeblx
5o 4136-1070B ¢-3-10°w/e _
31 6 2
9,110 "kr-(2-10” m/c) +1,85B
21,6101 IxoB
=943-10 % M=943 um.
Haiitu A. OrtBeT: A = 94,3 um.
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Ne 1142(1111).

HaHno: Pewenue.
U=1,5B. E=eU=1,6:10""Kn - 1,5B=
=2,4-10" JTx=1,55B.
Haiitu E. |OtBer: E = 1,5 3B.
Ne 1143(1112).
Jano: Pemenwue.
U=0,8B. 2

p— [2¢U _ [2:16:107Kn-08B _
m 9.1-107!

=0,53-10° m/c = 0,53 Mwm/c.

Haiitu v. OtBeT:
v=0,53 Mm/c.
Ne 1144(1113).

HaHno: Pewienue.
U=2B, m?
ABLIx:299'10_19 IbK hV:ABbIX+ T :Asblx+e U?

he Apx T el

A
= he _ 6626:107 Jlk-c-3-10%mre

Apx +eU 29107 I +1,6- 10K - 2B
~3,3-10 " M= 330 Hm.

Haiitu A. OtBeT: A =330 uMm.
Ne 1145(1114).
Jano: Pemenue.
A =100 am = mv?
:10 -7 M, hV:ABHX + T :ABBIX + eUa

Ap=7.2107" Tk, | po
7 :ABLIX+eU

348
E—Aﬁm 662610 2_I7>K'L310 Me 72107 T
U=-=2 = 10 =7,9B.
e 16-10°Kn
Haiitu U. Otser: U=79 B.
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Ne 1146(1115).
Jano: vi=390TT = | Pemenue.

=3,9-10" I'n, vy = Ay +eUs,

U51=05B, hvy = Ay, +eUsy

\_/2 ) 75?4TFH B hvy—hvi=eUs—eUs,

=7,5-10"I'm, -
h=eUsn-U3) .

U32 =2 B. vy -y

19

j= 1610 "KiB-058) =6,7-10**Ixx-c.
7,5-10%T-39-10Tix

Haiitu A. Otser: h=6,7-10 ** Iix-c.

Ne 1147(1116).
hv = ABHX + eUS; US(V) = EV -
e

ABBIX .
9

e

U;(v) — JuHeiliHasi 3aBUCUMOCTDb

Boabiyio padoTy BbIX04a HMeeT MaTepHaJ, AJIsi KOTOPOro 3aBHCH-
MocTh Us(v) Bbipa:kena rpaguxom I1. Toukn A m B nokassiBaroT
OTHOLIeHHe PadoThl BHIX0JA JAHHOTO MaTepuaia K 3JIeMeHTAPHOMY
3apsuy.

Ne 1148(1117).

Jano: Pemenue.
A =760 HM =
_ -7
A =380 HM = A
-21%.10"7 34 8
3,810 " m. F = 6:626:107 bxc-c-3-10°We _p 65 119 1
7,6:107m
—34 3
E,= 6,626-10" Ixx-c-3-10°M/c :5’23.10719 k.
38107 m
Haiitu E. OTBeT:
E=2,62-10" JIx, E,=5,23-10"" JIx.
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Ne 1149(1118).

JaHo: Pemenne.
E,;=4140 5B,
E,=2,07 3B. Ehv= @;
A
A= he ;
E
—15 8
= 4,136-10" "sB-c-3-10°M/c 31010 PCHTTeHOB-
4140 B
CKOE M3ITy4YeHUE
-15 8
A= 4136-10° "oB-c-3-107m/c ~6-10 'M=600HM — BHIH-
2,07 3B
MOE U3JTyYCHHUE..
Haiitn OrtBert:
A, Ao a)A =310 0y — PEHTTECHOBCKOE U3JIy4CHHE;

0) A, = 600 HM — BHIMMOE U3ITyUYCHUE.

Ne 1150(1119).

Jano: Pemenwue.
U=4B.
hv=eU,
hs =eU,
A
sz he _6,626-107 [bc-c-3-10°w/e _
eU 16-10"°Kn-4B
=3,1-10 " Mm=310 am.
Haiitu A. OteeT: A =310 M.

Ne 1151(1120).

HaHno: Pewenue.

m=m,= hv = mcz;

0110 7w | e 0,1.107 k-3 1000y

h o 6,626-102* x-c
~1,23-10° I'y;
s=c_ 3 10°wc 243107 p=
v 1,23-102Tq

=2,43 M.

Haiitu v, A. | OtBeT:

v=12310" T, A =243 nm.
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Ne 1152(1121).

HaHno: Pewienue.
)MZIOO HM = p:mC:£=£ :@ :ﬁ;
=10 "wm. c W v A

107m

—34
p= 6,626-10 H}K'C:6’626.10727M’

Haiitu p. Otser: p = 6,626-10 %7 xr-m

C

Ne 1153(1122).

Hano: Pewienue.
E=353B= :mc:£ i
=4.810" 1. [P ¢’

p 8
3-10°m/c

_ 48107 Tk _ ¢ 1027 KOoM

Haiitu p.

C

Ne 1154(1123).

Jano: Pemenue.
Ee:E’ E.= mev2 .
A=200M= |Fe™ 75>
=210 " m. e o he
E=hy=-C; M = 2¢
A 2 A

Oter: p=1,6-10 27 XM

= [2he _ [2:6,626-107 i c-3-10° /e
my. 9,1-10>'kr-2-10"m

~1,48-10° m/c.

Haiitu v. OTBerT:
v=1,48-10° m/c.

Ne 1155(1125).

Jano: Pemenne.
P=100Br, |, _ P
n= 5.1020’ 1 0
t=1c. Pl:ﬁzhl=@;
t t At
P _ he
n At
o= nhe _ 5.10%.6,626 1074 Jlxx - ¢-3-108m/c
Pt 100 Br-1¢
=9,9-10 " M= 0,99 MKM.
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Haiitu A. ’ Otset: A = 0,99 MKM.

Ne 1156(1126).

HaHno: Pewienue.
A=0,5 MKM = _ B
_7 n = —;
=5-10""m, P
P =2,1-10 "Br, |,_ E_hv_he
P,=210 °Br, = t ot M
=l o= R 211077Brs 107w le o
= aM =
he  6,626-107* I -¢-3-10%m/c
-5 —7
= PAM_ 2007Brs 107wl _ g0
he  6,626-1074 i - ¢-3-10%m/c
Haiitu n. OtBer: ny =53, n, = 5-10%.

Ne 1157(n).

CBeTroBoe JaBiieHHE NPSAMO MPOIMOPLMOHATIBHO YETBEPTOM CTENEHH TeM-
MepaTypbl U3JIy4aeMoro Teia, CIeoBaTeabHo n = 16.

Ne 1158(u).

Hano: Pemenue.
2

S=4u p=me= %
N=7,74-10%

7 pNo_Nh_y o6,
A =0,64mxm St Son
t=10c
Haiitu P. OtBeT: P=2-10"%1.

Ne 1159(1127).
He usmenurcs.

Ne 1160(1128).

Jano: Pemenue.
v=10" ' hv=eU,

U=

e

hv_6,626-107* Ik c-10 T

1,6-107°Kn

~4,1-10* B=41 kB.

Haiitu U. |OrtBer:

U=41xB.
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Ne 1161(n).
HaHno: Pewienne.

v L24 L2 062 mi=62
= U 20 O HM = 62 M.

Haiitu A. ’ OrtBet: A = 62 M.
Ne 1162(1130).

HaHno: Pewenue.
U=30KB= 1= Puoses -100%; Pryi=UT;
=5-10 B,I: 2MA= Pza‘rp

=2:10°A, n=5-10", E_nhv _nhe ___ nhe

2=0,1 aM=10"" m, Progesn - === == "5m= AUI

-100%;

t=1c. 13 34 8
_5-10 13,626 10 4I[>1< c-3 130 m/c 100%=0,1%.
100 "m-1c-5-10"B-2-10° 4
Haiitu n. OtBet: n =0,1%.
Ne 1163(1131).
Jano: Pemenne.

_ o %
¢ =060% | A=20 SIS ;
12 260
AN=2-2,43-10"m-SIn* =
=1,21-10"’m=1,21 im.

Haiitu AA. |OtBer: AL =1,21 nm.

Ne 1164(1132).
Hano: Pemenue.
A=20mM= - =20y SIS i 0 =20 SIn’5 + 1
=210 "' m, %
©=90°. A'=2-2,43-10" m - SIn” 5 +2-107"" m=

=22.43-10"2 M=22,43 .

Haiitu A'. OtBeT: ' =22.43 nm.

Ne 1165(1133).
Hano: p=45°, |Pemenue.

N B )
=10,7mv =10 5 = 20 SIS s A= — 20 SIn*>
=1,07-10" m.

o

A=1,07-10""m-2-2,43-10 M - Sl 5 =110 M=10mm.

Haiitu A. | Otset: A =10 ™.
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Ne 1166(1134).

HaHno: Pewenue.
= - e
AV=0,31M = 5 — 29, SIn?7 3 ¢ = 2aReSIn |2
=310 " wm. 0,
@=2-aReSIn | 310w =28 g,
2.2,43-107 2y
Haiitu . OtgeT: ¢ = 28,8°.
Ne 1167(1135).
Jano: Pemenue.
A'=2,4nm= 1 1 he
’ E=h(v-v)=he[L_1]="%0 -2
=410 2y, v=v) (x x'j TR
A=2mm= 4136107558 ¢-3-10%w/c 12 12
_ -12 E=2= - (2,410 °M—2-10 " M) »
=2:100 " m. 2,410 2m.2-10 2 ( )
~ 10° 5B =0,1 M»B.
Haiitu E. Oteet: E =0,1 MaB.

Ne 1168(1136).

JlaHo: Pemrenue.

A=510M= h

:510 -12 M a) pezz COSG,;

¢ =307 6,63-10* Il -c KoM

=60° — " " £0S0=6,63-10 ",

o = 60% 5102w c
0)p= %;%’=X+2MSM2§ =510 M+
+2~243~10_12M~S1n2¥z5,33.1()‘12M

10734 . KT - M
= %’EKC’ = 1,24,10*22 B
533-107%m
i KT M KM
HAHTI P P | e a) 6,63-10 27, 56) 1,410 27,
Ne 1169(1137).

JaHno: Pemenne.

A=20oMm= _h ok ©

:2'10711 M, pef XCOS& XCOSE

¢ =90°. 10734 . o KT M
= 803107 Jwee (6907 —4710 3

2.107 My 2
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Hatitu p.. | OtBeT:
KI'-M

_ 3—
p.=4,7-10 c -
Ne 1170(1138).
p= £ (1 + k) — naBieHue cBera.
C

E
JlaBieHue cBeTa HA UAEAIBLHO YePHYIO OBEPXHOCTD: p; = — (k=0).
c

2F
JlaBiieHHne cBeTa Ha UAeATbHO 0eJIyI0 IOBepPXHOCTh: p; = — (k=1),
c

TaKuM 00pa3oM, JaBjieHHe CBeTa HA HAeaJIbHO OeIyI0 MOBEPXHOCTH
B /IBa pa3a 0oJblie.

Ne 1171(1139).

HaHno: Pewienue.
m=11=1000 xr, Vo
v=>50m/c, mT—pS,
§=1000 M’

my _ 1000kr - 50m/c

_ 6
p =10 mxIla = —*S—ﬁ—SJO ¢ =~ 58 cyTok
=10’ IMa. pd> 10 1Ila 1000M6
I = vt _50m/c-5-10%c _ 125-10° .
2 2
Haiitu ¢, L. OTtBeT:

t=>58 cytoK, L = 1,25-10% m.
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ATOM H aTOMHOE AP0

ATOM COCTOMT M3 MOJIOKUTEIBHO 3aPSIKEHHOT0 S1/Ipa U 3J1eKTPOHOB,
JBMOKYIIMXCS BOKPYT Hero. Paccmorpum monesnns aroma bopa. B ee
OCHOBe JIe:KAT CJiefyIoLue npeanosao:keHus (nmocrynarsl bopa):
CylecTBYIOT CTAlIMOHAPHBIE OPOUTHI, IPH BPAIIEeHMH Ha KOTOPbIX
3J1eKTPOH He U3JIy4aeT.

IIpu nepexose 371eKTPOHA € OJHOIi CTalMOHAPHOII OPOMTHI HA JIpYy-
Tyl0 BbleJsieTcsi WJIHM TOIVIOIIaeTcs KBAHT J3Hepruu hv:
E,-E, =hv,rne E, u E,,— 3Heprum 3JIeKTPOHA HA n-0i M m-oii op-
ouTax.

ATtomHas mojesb Bopa HaxoauTCs B MPOTHBOPEYHH C KJIACCHYECKOM
TeopHeii, rae JIEKTPOH, ABIKYIIMIICH ¢ YCKOPEeHHEeM, HU3JIy4aeT Bee-
rna. Mogeanr Bopa no3BoJisieT KOJM4YeCTBEHHO ONMHCHIBATH TOJBKO
arom Boaopoaa. U3 mocryaaroB bopa moxHo BbiBecTH (opmyty

1 1 1
Baibmepa: - =Ry (—2 - —2) , [/Ie A — UIMHA BOJIHBI H3JIy4eHus, Ry=
n m
1
1,097-107— — mnoctosiHHasi Pundepra ans Bogopoaa, n u m—HoMepa

M
JHepreTH4ecKUX OpouT.
SApo cocToMT U3 HEHTPOHOB U NMPOTOHOB. IIPOTOH — 3T0 MOT0KUTEJIb-
HO 3apsiZKeHHAs YACTHIA C 3apPsA0M, PABHBIM 110 MOIYJII0 3apsity JJIeK-
TpoHa, U Maccoil mpuMepHo B 1800 pa3 OoJiblIell Macchl JIEKTPOHA.
HeliTpoH — 3T0 3/1eKTpHYecKH HeWTpaJbHAas YacTHLA ¢ Maccoil mpu-
MEpHO PABHOI1 Macce MPOTOHA.
BobIMHCTBO siep cTa0MIbHBI, HO B NMPHPOJAE CYLIeCTBYIOT sipa,
cnoco0HbIe nMpeBpamaThbes B Apyrue. Takue sigpa Ha3bIBAIOT paguo-
akTHBHbIMH. K OCHOBHBIM THHaM pPaJHOAKTHBHBIX IMpeBpalleHHi
OTHOCAT: 0. — pacnaj (u3jaydeHue siapa requs), f — pacnag (u3.ay-
YeHHe JJIeKTPOHA),y — pacnaj (M3JIy4eHue Y — KBaHTa).
IIycTs B HaYaJbHBIN MOMEHT BpeMeHH 0bL10 N, sinep. Uepe3 Bpems
T B pe3yabTaTe paIHOAKTHBHOIO pacnaja aaep ctajo NVy/2. Bpemsa T

Ha3bIBa€TCs NMEpPpHOAOM I0oJdypacmnajaa. KosanuecTBo ajaep N yepes
t

BpeMs 7 BbIpaskaercs GpopmyJioii: N =N - 27,
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OHeprusi cBsi3u siApa Ecp onpenensiercsa padoToii, KOTOPYI0 HYKHO
COBEPIINTD, YTOOBI PACIICNNTL AP0 HA HEHTPOHBLI M NPOTOHBLI. OHA
BhbIpaxaeTcst Ecp= Amc?,  rne Macchl

¢opmyaoii: nedexT

Am = Zmp +Nm, —M , Z — 4uciI0 NPOTOHOB MACCHI My, N — YHCII0
HelTPOHOB Macchl m,, M — Macca siipa, ¢ — CKOpPOCThb CBeTa.

Ne 1172(1140).
3Heprnﬂ HU3JTYy4YC€HHbIX q)OTOHOB MEHBIIIE.

Ne 1173(1141).

HaHno: Pewenue.
k=4n=2 \, 1 ! ~4,86-107 M=
E =2,5553B. 1o1Y) 7 (1 1 ’
R(?_?) 1,097-10"™m (2—2—4—2]
=486HM.
Haiitu A. OrtBeT: A =486 HM.
Ne 1174(1142).
i[;ii 9B, Pemenue. AE:hv:% ;
s he _413610%5B-c-3-10°c _
AE 49-3B
=2,53-10 "M =253 nm.
Haiitu A. OtBeT: A =253 um.
Ne 1175(1143).
Jano: Pemenue.
E=14,535B. E=hv _he :
A
s he _4136:107%9B¢-3-10°w/e _
E 14,53 5B
=8,53-10 * M =853 um.
Haiitu . OtBeT: A = 85,3 uMm.
Ne 1176(1144).
Jano: Pemenue.
E;=21,6 3B, 107558 .¢-3-108
il Eepy he _4136-1071%5B ¢ 310°e 4o 60p
’ 2,5-10°m
E; = 643B, ’
f: 25 v = JlaHHast JyTMHA BOJHBI MOXET BBI3BATh OJHOKPATHYIO
510" U JIBYKPAaTHYIOMOHU3AIMIO, TaK KaK dHeprusi (HoToHa
: M 49,6 9B.
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Haiit E. | Otsert: E = 49,6 »B.
Ne 1177(1145).
Hano: Pewenue.
"‘:":‘zg’ By _ kK g En_k _ 2 _1
M= L Ey  n E2 x} 4 4
Haiiru Ey ; Ey . 4OTBeTI YBEJIMYUTCS B 9 pa3; yMEHBIINUTCS B
Ey o Ep pasa.
Ne 1178(1146).
HaHno: Pewienue.
}11:3, k1:29
n =2, 1 11 n -k
e e Ve e
y_malE-g) FE2E)
b BB(—R) 2P (F2)
Haiiru M ‘ OtBeT: = 5,4.
Ay
Ne 1179(1147).
Hano: Pewenue.
M=656aM= |p=__ 1 _ ! =4,86-10 'M=4861M
=6,56-10"" m. R[L_L] 1,097.107M*1(1_L)
22 42 4 16
=L ! =4,34.10 'M=434um
Rl 1) 1,097-107m! (LL)
2 52 4 25
A= L _ ! =4,1-10 'm=410 1.
Rl 1 1,097-107M“(LLJ
22 2 4 36
Haiitu A,, As, OtBeT: A, =486 uMm, A3 = 434 um, Ay = 410 uM.
A4
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Ne 1180(1148).

HaHno: Pemenue.
n=2k=4,
A =486,13 HM = 1_&(1 1)
=4,8613-10 "m. [ % M2 @2/
1 1
Ri= L1 7 (1 1)
A L1l 48613-107m| L1
[nz k2] (22 42]
=1,0971-10" M
Haiitu R. Otset: R, = 1,0971-10" m~ .
Ne 1181(1149).
121,5 um

Ne 1182(1150).
MeHbIe M paBHbIM 92,1 HM

Ne 1183(1151).
2,14 Mwm/c.

Ne 1184(1152).
DOTOHBI KOPOTKHX AJHH BOJIH BO30Y:KIAKT aTOMBbI JIIOMHHO(pOpa,
KOTOpbIe, BO3Bpallasicb B HeBO30Y:KICHHOE COCTOSIHHE, MPOXOAAT
NPOMEKYTOUYHbIE YPOBHH JHEPIHH.

Ne 1185(1153).
Bo30y:xaeHHBbIe aTOMBI PacTBOPa NMPOXOASIT MPOMEKYTOUHBIE IHeP-
reTH4YecKke COCTOSIHMS, M3.Ty4asi BUIUMBIIi CBeT.

Ne 1186(1154).

Jano: Pemenue.

P=1xBr=10’Br, |E=nP1=0,1-10°Br1-10 ®c=
t=5mrc =510 ®c,| =0,5-10 * Ik = 0,5 mJIx

n:200,t:1C, E 051073[{*
P==2-_22" 2% =100BT.

n=0,1. LT S0 % !

Haiitu E, P,. Oteet: E =0,5 M, P; = 100 Br.
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Ne 1187(1155).

Hano: Pewienue.
A =630 1M = _E
6310 "m, |V TR,
P4:146071;4];T = E _ Pt _ 4.1072 ZbK
o T’ > —34 ». 3. 3
t=1c. Eo = he _6,626-10 H)K;C 3-10°m/c ~3,155.10 T,
A 6,3-107"m
-2
= 4107%1(: 1’3.1017.
3,155-107" [x
Haiitu N. Orser: N=1,3-10"7,
Ne 1188(1156).

Hano: Pemrenue.
t=1mrc=10°c,
E, = 0,1 JIx, g ) £

- L=—=;S=n(Ra);1,=
@=2mpan=2-10"pan, |' s Ry 4y n(ro)’t
R=ow 0,17k

L =136 kBr/m* =

[1:
-3 2 106
=1,36-10° Br/m>. 3,14(6M-2-10pan)” -10 " ¢

=2,21-10° Br/m ~ 220 xB1/™m%.
Haiitu /. Otser: I; = 221 kB1/™M%.

Ne 1189(1157).
CHu3y BBepX (ompeesisieTcsi IPaBUJIOM JIEBOi PyKH).

Ne 1190(1158).

Jano: Pemennue.
R=4 cm=0,04 M, 2
B=8,5MTn= Fﬂ=Fuc;evB=m§;
=8,510 ° Tn. 1 5
~eRB 1,6-10 "Kn-0,04m-8,5-10 " Tn 7
y=—= = =~ 6-10" m/c.
m 9,1-107 kr
Haiitu v. Otser: v=6-10" m/c.

Ne 1191(1159).
CdyeTynK perucTpupyer pajMOAKTHBHOE H3JIy4YeHHe KOCMHYECKHX
Jy4eit.

Ne 1192(1160).

HWHaykuus MArHMTHOIO TMOJIsI HampasJjeHa oT Halaiogatenast 3a
MJIOCKOCTh YepTeska.
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Ne 1193(1161).
HOTOMy 4T0 CBHHEI morJjoimaer Sapﬂ?l(eHHl)le yacTulbl U TEM cCa-
MBIM I03BOJISIET U30€KATh OIACHOI0 HU3JTy4YeHHusl.

Ne 1194(1162).
KobGanbToBasi mymka paGoraer 0e3 MCTOYHHMKA TOKa, MEeHee Ipo-

MO31Ka, NPOHUKAIOIIAsA CIIOCOOHOCThL Y — JIy4Yeil BbIle, YeM PeHT-
T¢HOBCKHX.

Ne 1195(1163).
B BepxHHX ci10s1X aTMOC(EPHI.

Ne 1196(n).
Hano: Pemenne.
v=15Mwm/c =
—1,5-107 wle, | B, = ™" _ 6.64:10 ke (15:10Tw/e)* _
L=33cm= 2 2
=33102m. | = 7,47-10 " JIx ~ 4,7 MaB
L=,
2 b
—2
=20 22330070 _ 4410 c=44mc
v 1,5-10"m/c
7
a=" :w =3,4-10" m/c%.
t 4,4-107¢
Haiitu Ey, 1, a. | Oter: E, = 4,7 MaB, t = 4,4 nc, a = 3,4-10" m/c’,

Ne 1197(1165).
B pesyabrare oo — pacnajga. ZSZPu - fHe+ ZSZSU

Ne 1198(1166).

B pesyabTate B — pacnaga. 5sNa — e+ Mg
Ne 1199(1167).

28U — SHe+ 234Th . 25Pb — Ve + %3Bi

Ne 1200(1168).
2326U —>‘2' He + Zgan . AMnynbcel o0pa3oBaBmInXcs siiep OAMHAKOBBI,

222
aJHeprusi SHe B 0 = 55,5 pa3a GoibIle JHEPTHH 252 Rn .
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Ne 1201(1169).

HaHno: Pewenue.
=1 — L N
o N=Ny2 T=Ny2 2r=20.
0 0 \/E
_ . 1 Npacn 1
Npaer=N—N=No| 1 - — | ——=1-—~=0,20.
pac. 0 0 (1 \/Ej ; NQ \/5
Ortser: 0,29.
Haiity —2T
No
Ne 1202(1170).
Jano: Pemenue.
N 1 t 8 3 g ]
= N IN\r (1. N 1 I\r 1 9% _
JELA N L ==;|=|'==; 2=2; T=—=4 cyTOK.
Mo & N @ @ 1%4@ 4T 2 7
t = 8 CyTOK.
Haiitu T. | Otsert: T = 4 cyToOK.
Ne 1203(n).
Hano: t, T. |PemeHHe.
Haittu ¥-100%. :

N .100% =2 T -100%

N
0 No

Ne 1204(1172).
[MopsiakoBbIii HOMeP 3JIEMEHTAa MOKA3BIBAET YHCJIO MPOTOHOB B S/-
pe. UHc0 HeHTPOHOB HAXOAST BIYMTAHHEM M3 MACCOBOI0 YHCJA
MOPSIKOBOr0 HOMepa.
#Na — 11 npoToHoB, 12 HeliTPOHOB;

199F — 9 npoTtoHoB, 10 HelTPOHOB

1277 Ag — 47 npoToHoB, 60 HeHTPOHOB;

%7Cm — 96 mpoTonoB, 151 HeiiTpon

#37Mg — 101 npoTon, 156 HeiiTponoB..

Ne 1205(1173).
128Ne — 10 npoToHOB, 10 HeliTPOHOB;
% Ne — 10 nporonos, 11 neiitponon

#2Ne — 10 npoTonos, 12 HeiitpoHos.
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Ne 1206(1174).
IopsaakoBblii HOMep Z ¥ MaccoBoe Yucj0 M He U3MEHSIIOTCS, Macca
YMeHbIlIaeTcsl Ha Maccy Y — KBaHTAa.

Ne 1207(1175).
IIpu BbIOpachbIBaHUM M3 fApa MPOTOHA (11 p) Z u M yMeHBbIIAIOTCSI

Ha 1. IIpn BeIOpaceIBaHNU U3 Apa HEHTPOHA (Oln) Z He U3MeHsCT-

cs, M ymenb1iaercs Ha 1.

Ne 1208(1176).
Hano: Pewenue.
Z) A) mm mna mX‘

Haiitu E Eee fX — 35eMeHT X C OPSAAKOBBIM HOMEPOM Z U
CB» .

aTOMHOM Maccoil A

m, — Macca OJJHOr0 POTOHA (a.€.M)
m, — Macca OJIHOTO HelTpoHa (a.e.M)
my, — Macca sapa diaeMenTa X (a.e M)
Am =Z-my, + (A — Z)m, —mx; Ecg =
=Am-931 (MaB).

Ne 1209(1177).

Hano: Pewenue.
UN,Z=17,
A=14 Am=Z-m,+ (A —-Z)ym,—my

Am =7-1,00783 a.e m. + 7-1,00866 a.e M. —
—14,00307 a.e.m. = 0,11236 a.e m.

E =Am-931(M»B) =0,11236-931(M»3B) = 105 M»B.
Haiitu E. Otsert: E = 105 MaB.

Ne 1210(1178).
lngl + E‘He - fffSi + llH

Ne 1211(1179).
UB+ 3He > UN+ (n
Ne 1212(1180).
123 + (}n - ?He+ ;Li

Ne 1213(1181).
29593ES + ;He - %(S)?Md + 0111
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Ne 1214(1182).

22Pu+ 22Ne — 280Ku + 4 n

Ne 1215(1183).
12§A1+ (%n - %?NcH— ;He 5 1225Mg+ llH - %%Na + ;He
2555Mn+ llH - 25§Fe+ Oln 5 f;AHy - 12§’Mg + llH
Ne 1216(1184).
368211 : 2693Cu + llH - ngn +}) n; 36an :
2693Cu + llH - 36an +2%)n
2692Cu : 2693Cu + llH - 2692Cu + llH +}) n
Ne 1217(1185).
SFe+31H — 33Mn+ 3He 5 3¢Fe+ in— 3iMn+ [H
Ne 1218(1186).
1;‘N+ Oln - 1éC+ llH ; léC - —(1)e+ I?N
Ne 1219(1187).
2566Fe+ Ole—> 2556Mn+ llH ; ZSgMn - ,?e+ 2566Fe
Ne 1220(1188).
YN+ ftie >0+ 1t 5 Am=m('IN) + m(IHe) - m('J0)- m(lH) =
= (14,00307 + 4,0026 — 1,00783 — 16,99913) a.e.m =— 0,00129 a.e.m
E=Amc*<0— JHEPIus MOrjIomaeTcs 36Li + llH - ?He+ fHe
Am = m(SLi) + m (1) - m(iHe) — m(3He) = (6,01513 + 1,00783 -
—4,0026 — 3,01602) a.e m = 0,00434 a.e m
E = Amc* > 0 — 3Heprusi BheIsieTcst JLi+3He > 2B+ [n
Am = m((Li) + m(iHe) — m(2B) - m(in) = 7,01601 + 4,0026 -

—10,01294 — 1,00866) a.e m =— 0,00299 a.e.m
E = Amc? < 0 — >Heprusi norJiomaercs

Ne 1221(1189).
JLi+3H - $Be+ lny Am = m(ZLi) + m(fH) - m(ffBe) - m((}n) =
=(7,01601 + 2,0141 — 8,00531 — 1,00866) a.e.m = 0,01614 a.e m
E=Am-931=0,01614 a.e m - 931 M»3B/a.e.m. = 15 M>B
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No 1222(1190).
TLi+H — 3He+ $He; Am=m(37Li)+ m(}H)—zm(g*He)=(7,01601

+1,00783 — 2-4,0026) a.e.m = 0,01864 a.e Mm
E=Am-931=0,01864 a.e m - 931 M3B/a.e.m. = 15 MaB

+

Ne 1223(1191).
TLi+ 3He — "B+ lny Am = m(gLi) + m(gHe) - m(ISOB) - m(én)
=(7,01601 + 4,0026 — 10,01294 — 1,00866) a.e m =—0,00299 a.e m
E =|Am| - 931 = 0,00299 a.e.m - 931 MaB/a.e m. = 2,8 M3B

Ne 1224(1192).
PN +1P—12C+ 3He; Am=m(175N) + m(llP) - m(lgc) - m(gHe) =
=(15,00011 + 1,00728 — 12,00000 — 4,00260) a.e m = 0,00479 a.e.m
E =Am - 931 =0,00479 a.e m - 931 M»aB/a.e.m. = 4,5 M3B

Ilone3nblii 3HepreTHYecKuii BLIX0] siicPHON peakuuu paseH 4,5 V3B —
-1,2 MhB =3,3 MaB

Ne 1225(1193).
YB+|P—33Hes Am = m('{B) + m([P) - 3m(3He) = (11,00931 +
+1,00728 — 3-4,0026) a.e.m = 0,00879 a.e m
E =Am - 931 =0,00879 a.e m - 931 M»>B/a.e.m. = 8,2 M>B

Ne 1226(1194).

E=200 MbB - >%
1002

=168 M»>B;

0
— . = . Mpy _ Vi
DPBa=PKR5 Mpa VBa=M KR MKR; € =L
mg, VBa
E 2 -m> 84
Ba _ "BaVBa _ "Ba " "Ba _ Mkr ~06l1

EkR mKrvlz(r Mg, 'm12<r Mpq 1 ’
EBa + EKI‘ = E
Eg, = 0,61Ez
E  168M»B
0961EKR + EKR = E; EKR = ﬁ = 6?613 =104 M3B;

Eg, = 0,61Ex; = 0,61-104 M>B ~ 64 M>B.

Ne 1227(1195).
B yraepone.
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Ne 1228(1196).

E;=200 M>B;
235 -3

E=E,. "(%Y) N,=200 MoB 0 .6,02-10% moms '~

M(ZSSSU) 235-10~kr/MoTb
~5,12:102 MdB ~ 8,2:10" Jik ~ 2,3 MBr-u;
E=0;E=gm;

10

m= L2 _82107x 2.810°kr=28 1.

g 29-10° Tc/xr

Ne 1229(1197).
Bocnoas3yemcst pemreHueM 3axauu Ne 1196.
JHeprusi, KOTopasi 0cB000kIaeTCA B peaKkTope NpU c:kuranum 220 r
H30TONA NPH BbIX0/ie 3Hepruu B 25%, paBHa:
E=8,2-10" [/ - 220 r - 0,25=4,51-10"* Ik
_E_451-10" Ix

=5,2-10" Br ~ 52 MBT.
t 24-3600 ¢

Ne 1230(1198).
%H+ 13H—> ;He+01n H
Am =m(fH) +m(fH) —m(gHe) —m((}n) =
=(2,0141 + 3,01602 — 4,0026 — 1,00866) a.e m =

=0,01886 a.e m
E=Am-931=0,01886 a.e m - 931 M3B/a.e.m. = 17,6 M>B

Ne 1231(1199).
Cuoii ToamuHoM 4 ocadiisieT HOHU3UPYIOlIlee U3JIy4YeHue B 2 pa3a.

Caoii TommmuHoii H = nh ocnaduasiet uzaydenue B 2-2-...-2=2" pa3.

n pa3s

Ne 1232(1200).
30

B 23 =2'"=1024 pas.
Ne 1233(1201).

2"=128=2";

n=17;

H=nh=72cvm=14 cm.
Ne 1234(1202).

Be3onacHo, Tak Kak NOIJOLIEHHAA 103a 3a rog pasHa 200-6-7 (mxPr) =
= 8,4 mI'p, 4T0 MeHbIIIE MPeAeILHO T0MYCTUMOI 103bI.
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Ne 1235(1203).
Hozutpon 2C+{p—3c+ Je.

Ne 1236(1204).
Ilo3uTpon 11p+ 11p+ ,?e—) 21H + Oln .

Ne 1237(1205).
Heiitpon 123+ $He — 173N+ (}n .
Pacnanx u3orona asora 3y - 2c+ fe.

No 1238(1206).

lgng - 1%ZBa + _?e-i— Y

6
y= E__ 0661098 _q ¢q0mpy

h 413610598 ¢

Ne 1239(1207).
{H+3H > 3Hewys Am=m({H) +m(}H) —m(3He) =
= (1,00783 + 3,01605 — 4,0026) a.e.m =
=0,02128 a.e m
E=Am-931=0,02128 a.e m - 931 MaB/a.e.m. ~ 19,822 M>B
AE =19,812 M»3B - 19,7 MaB = 0,112 MaB; AE = hv;

6
v= &z 0.112-1?5 B ~3.10% I'n.
h 4136-107°28-¢

Ne 1240(1208).
24y H+ dns Am=m (2H) - m (1) - m(in)=2,0141-1,00783 -
—1,00866) a.e.m =— 0,00239 a.e m
E,=—Am-931=0,00239 a.e.m - 931 M>B/a.e m. = 2,2 MaB.

Ne 1241(1209).
4y lp+in; Am = m(%H)—m(}p)-m(o'n)=(2,0141—1,007zs -
—1,00866) a.e.m =—0,00184 a.e m
E,=—Am-931=0,00184 a.e m - 931 MsB/a.e.m. = 1,7 M>3B

Ne 1242(1210).

> . —34 e
_?e++?ea27;?\.=£=%=i=i= 6,626-107" Ix - c
v E m? mc 91107 kr-3-108m/c

=2,410"% M=2,4 mm
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Ne 1243(1211).

2
E ome? 2643:9.1:10%r:(3-10%wc)

ho ok 6,626-10* T - ¢

v =2,9-10% I'.
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