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IIpumepsl pemenus 3ajxay

3agauya 1. Ha HuTu nmojsemieH mapuk maccoil 9,8r, koTopoMy cooOumiM 3apsia
ImxKn. Korma k HeMy mojgHecnu CHU3Y 3apsKEHHBIM TaKMM K€ 3apsoM IIApHK,
CUJa HATsHKEHUS HUTH YMEHBIIMIIACh B 4eThlpe pasa. Onpeaenuts paccTOSHHE
MEXK]ly LIEHTpaMU IIapUKOB.

Pemennue.

m=9,8 r =9,8-103kr B nepBoM ciydae Ha
01 =02=0=1MxKn=10"°Kx . IAPUK  JICHCTBYIOT
7 _T in'l’ F CWJIa TSDKECTH My u
) F cuna HATSKEHUS

2 HUTH T1. YcioBue

r=? paBHOBECHUS IAPUKA

mg-T:=0 wunu
—= —=
mg mg T1 = mg.

Bo BTOpPOM CJIy4a€ Ha IIapHK, HOIIBGHIGHHBIﬁ Ha HHWTH, ,HCIZCTBYI-OT CHJIa
TSDKECTH MJ, CHJIa HaTSKCHUS T2 U CHJIa KYJIIOHOBCKOT'O OTTAJIKMBAaHUA Fk Cco
CTOPOHBI BTOPOT'O IIapHKa. B stoMm CJIy4ac yCJIOBHUC PAaBHOBCCHS IIAapUKa HMCCT BU:

mg - To- F«=0.
T, mg _3 q’
Otkyna Fx=mg-T>,=mg - 1 =mg —T:ng. Vuureisag, uro F, = k_z’
r
2
3 k
3aIHIIEM kq—zz—mg. Haiiném r=2q |—.
r 4 3mg
AHanu3 eIuHUIL
Ir = K1’ - M _Kﬂz .’ 'B'M_B'A'C'Cz -M_I[>K-M_H-M2 — 2
o-xr-M/C KJl-KIT'- M KD M H H
[rI=m
Brruucnenus:
9 6
r:2.10—6\/ 219 50010 3035w,
3-98-10°-9.8 9.8

Otset: r=0,35 m.



3anava 2. Ha paccrosauu 4MM OT IpsAMOM IPOBOJIOKH JUIMHOW 150 cMm, Ha KOTOpOH
paBHOMEPHO pacnpeneneH 3apan 2-107Ki, HaxomuTcs NBUIMHKA ¢ 3apsSaoM -
1,67-101°Kn. Onpenenuts cuily, IeHCTBYIONYIO Ha HBUIMHKY.

Pemenue.
d=4 mm=4-10"m Ha nbpumMHKY CO CTOpPOHBI 3apsKEHHOM IPOBOJIOKH
I=150cm = 1,50m NEeNUCTBYeT dJIEKTpocTaThueckas cuia nputsokenus F,=q1E,
0=2-10"Kn rae £ - HanpspKEHHOCTH  IIOJI  3apsKEHHOM IIPOBOJIOKHU
- .10-16 T
Gr=-1,67-10"Kr (autn) E = . JInHeitHasg MIOTHOCTH 3apsiaa 7= a
2re d I
F-?
q
Torpa = ; F = .
27 odl T e d

AHann3 eIuHUIL
[F]= Kn® _Kio'-B_ Kia-B  Ix
’ ) M - K1 M M

M-— M
M

H.

1,67-107°.2.10"
15-6,28-8,85-107"° -4.10°

Beruucnenus: F,= =101%H,

OtgeT: F,=101°H.

3agaua 3. [lonplii map paBHOMEpPHO 3apsikeH. B 1eHTpe I1apa moTeHIHMall paBeH
120B, a B Touke Ha paccTossHUU 36 CM OT IieHTpa noteHnuan paseH 20B. Kakos
paauyc mapa?

Pemenue.
¢ 1=120B [ToTeHnuanm »IEKTPUYECKOTO MOJIs HA MOBEPXHOCTH Chepbl
@2=20B 1l a_,4a 1
r =36cm = 0,36m Y 4re, ROR @
R-? |
Ha paccrosinuu I ot nienTpa cepbl
1
0, = Aol (2)
drey r r
Pazgenum nounenHo ypasHenus (1) wu (2)
Pr_r OTKYyJ1a R:’/.(D2
¢, R ? 1
-2
OueBuano, uto [R]=m.Bwruncnenusa: R =%=0,06 M =6 cM.

OtBet: R=6 cMm.



3amaua 4. Illapux maccoit 1r, koropomy coobmmmm 3apsn 0,15mkKn, Opomen
u3ajieKa co CKopocThio 1M/c B cdepy, 3apsokennyro 3apsaaom 0,30mxKi. Ilpu kakom
MUHHAMAJILHOM 3HAYCHUU pannyca chepsl MapuK JTOCTUTHET MOBEPXHOCTH?

Pemenue.
m=1 r=103kr UToOBI MIApUK JOCTUT TOBEPXHOCTU  Cephl, €ro
g:1=0,15 MKK1=0,15-10%Kn | kuHeTHYecKast  dHEPrus JOJDKHA ~ OBITh  paBHA
v=1Mm/c MMOTCHUUAIBHON DHEPIrUM B3aUMOJECUCTBUS LIApUKA U
02=0,30 MxK1=0,30-10CKu | cdepst
R-? E K= E I
2
muo
Kunernueckass sHeprus miapuka E, =
2
[ToreHumnanbHas 3HEPrUs. B3aUMOICUCTBUS Ez = o,
1 .
e @ = 2 _ kq—2 - MOTEHIMAJI TIOJS 3apsHKEHHOU cdepsl.
4re, R R
2
. muo .
Torna EH:kM u — 9 Otkyna Rzqu—lqz.
2
R 2 R muo

AHann3 eIuHUIL

2 2

R1= M-Kinm Kx _KJ‘{-B_IDK_H-M:M
. M’ Km-H H H H
KT e 5
9 -6 -6
Boruncnenus: R = 2:9-10 O,f)jol 0.30-10 =0,81 m = 81 cm.

OtBet: R= 81 cm.

3apaua 5. [lnockmii koHAeHcaTop oOpa3oBaH JABYMS KBaJpPAaTHBIMHU TUIACTHHAMH,
HaXOJAIUMUCS Ha pacCTOsHUHM IMM apyr oT apyra. Kakoit gomkHa OBITh MIHpHHA
KaXXJIOH M3 IJIACTUH, YTOOBI EMKOCTh KOHJIeHCaTopa Oblia paBHa 1MKD? Uemy Oyner
paBHAa CTOpPOHA TUTACTHH JUIS IMOJYYCHHUS TAaKOW K€ €MKOCTH, €CIM MEXIY HUMH
IMOMECTHTh '€ THHAKC?

Pemenne.
£1=1 EMKOCTh IUIOCKOTO  KOHZEHCAaTOpa BBIYUCIACTCA 11O
d=1mMm = 10°3m £6-S 8'6‘0-12
C= 1mx® = 10°p | Popmyse C= e
520 Cd

[1-2 15-? OTtkyna i

8'80
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Ananms emumun: [ 12]=—— =wm?% [1]=M
®/M
-6 -3 -6 -3
Brruncnenus: I, = 10 °-10 =10,6 M ; l, = 10771007 _ 4,8 M.
1-8,85-107"2 5.8,85-107"
Otser: 11=10,6 m; 12,=48m.

3agaua 6. Mexnay oOkiaJKamMHu IUIOCKOIO KOHJEHCATOpa HAaXOAUTCS mapadHuHOBas
mactuHka. EMxocth konaeHcaTtopa 4mk®d, ero 3apsg 0,2mKin. Kakyro paboty
HY>KHO COBEpPUIUTH, YTOOBI BHITAIIMTH MJIACTUHKY U3 KOHAEHcAaTopa?

Pemenue.
8122

Pabora paBHa M3MEHEHHUIO HHEPIUU DIIEKTPUUYECKOIO

C = 4Mmk®d = 4-10°D HoJIs KOHZEHcaTopa A4 =Wy- Wy,
q=0,2mKx = 0,2-10°Ku _q° g’
rne Wi=—; Wo= _
£1=1 8 o 7 oct
A-?
S S C
VYuuteiBas, 4TO C =4% ) Cc’ £2% X C'= &2
d d &,
2 2
TIOJYYUM - q_(i _ lj _ q_[& _ 1)
2 \c' ¢ 2cle,
2 2
Ananmus emunuil:  [A]= K = K =Kn-B=/]x
® Ku/B

Brruucnenus:

Otset: A = 5 M k.
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4241002

2-4.10°°

=0,5-102 Ik = 5 M.

3amaya 7. Kakoe HampspkeHHE MOXHO JaTh Ha KaTymky u3 1000 BUTKOB MeTHOTO
MPOBOJIa, CO CPEAHUM JMAMETPOM BHUTKOB 6CM, €CId JOMYyCTUMAas IJIOTHOCTb TOKa

paBHa 2A/MM??

Pemrenue.

N=1000
0=1,7-10%0M-m

D =6cM =6-10?m

j =2 A/mm?= =2.105A/m?

u-?
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A-OM-M-M
AHanu3 eIuHALL [U]= - =A-Om=B
M

Breruuciaenus: U=2-10%1,7-10%.10%3,14-6.10%=6,4B.

Otset: U =6,4B.

3amaya 8. ['asipbBaHMYECKMI AJIEMEHT NAaeT Ha BHEIIHeEEe conpoTtuBiaeHne 40M TOK
0,2A. Ecnm ke BHemHee comnpotuBieHue 70M, to snemeHT naet Tok 0,14A. Kakoi
TOK OH JIaCT, €CJIM €T0 3aMKHYTh HAKOPOTKO?

Pemienue.
Ri=40m Cwiia Toka B 3aMKHYTOM LEMH BBIYUCIAETCS MO 3aK0HY OMma:
11=0,2A |= .
R,=7OM = Ror’ rje I' - CONPOTUBIICHUE UCTOUYHUKA TOKA.
1>=0,14A [Tpu KOpOTKOM 3aMBbIKaHHH BHEIIHEE conpoTuBieHne R=0 u
les-? l.=¢lr. Haipem r u €. 1 3TOrO0 3anuieM ABa ypaBHEHUSA
=l (R1+I’) = |41R1 + |1r; c=1 (R2+r) =Ry + |2r;
IR, —I.R
I1R1+ I r = LR+ Lo, r=-22 11
|1 - Iz
04-7-0,2-4
Beruncienus: r = =30M; ¢=0,2-(4+3)=14B.
0,2-014
14
I K.3. :? = 0,47 A.

Otsert: | 5. = 0,47 A.

3apaua 9. B ceTh noctosHHOrO ToKa ¢ HanpsbkeHuem 110B BkiItoyeH 3J1€eKTpoOMOTOp.
ComporuBienne 0OMOTKH 37ekTpoMoTopa 20M. MoTtop moTpebiiser TOK 8A.
OnpenenuTs MOIIHOCTh, MOTPEONIIEMYI0 MOTOPOM, MEXaHHMYECKYI) MOIIHOCTh U
KII/I moTopa.

Pemenue.
U=110B [ToTpebasieMmyr0 MOTOPOM MOIITHOCTH BhauciuM 1mo Gopmyne: N=I1U.
R=20m ITotepu MomHocTH B 00MoTKe MoTopa: Nz= 1| 2R,
I=8A Torna mexanudeckas MomHocth: N w=N- Nz = IU-12R=1 (U-IR).
N-? Nu-? 7-? N (U -IR) IR

KIIJI motopa: = 1= —1——

a P 7 N U U
AHanus equHML; [ N ]J=A-B=Br, [N7] = A%2.Om = B-A=Br.

Breruncnenus: N =8-110=880 Br, Nm = 8- (110-8-2) = 750 Br.



8-2
=1-—=0,85 wm n=2385%.
T 110 TmE

OtBet: N =880 Br, Nm = 750 BT, 7=_85 %.

3agaya 10. C 1DoOMOIIBIO HArpeBaTeNIbHOW CHMPAIA CONPOTHUBIEHHEM 20M,

MOAKIIOUEHHOW K akkymyissatopy ¢ DC 36B, nHarpeBaror Bogy maccor 500r. 3a
BpeMss 10 muH Boxa Harpenachk Ha 29°C. OnpenenuTs BHyTPEHHEE CONPOTUBICHHE
AKKyMYJISITOpA.

Pemenue.
R=2 Om n 0 . _ = ¢
o= 6B 0 3akony OMa JIJIs1 3aMKHYTOM IIETIH: e
m =500r = 0,5kr KonuuecTBO TEIIOTHI, BBIAEIAIOUIEECS B CIIUPAIIN:
7= 10 mun = 600c ) &Rt
At=29°C Q= Rr=rin?
c= 4,19-103JTx/(xr-K)
r-?
KosnuecTBO TEIIOTHI, HEOOXOAMMOE ISl HArPEBAHUS BOIBI Q = cmAt.
I°R
CornacHO 3aKOHY COXpPaHEHHsI SHEPTUn ﬁ =cmat; (R+r)?= 2Rt (cmAt)
+r
r

R+r= ¢ Rz U =c R7 -R
\ cm At \ cm At

AHann3 eTUHUIL:

[r]:B-\/ OM-C _|B®-omc B-C-B-OM_WZOM
(Ix/xr-K) - xr-K Ix B-A-c '

Brruucnenus:

r =36 J 2-600 _ 2=36.0,14-2=5-2=3 Om.
419-10°-.0,5-29

OtBet: I =3 Owm.



[MTPMIJIOXXEHHUE A

Tabnuma Al OcHoBHBIE PU3NYECKHE TOCTOSHHBIE

DU3NYECKUE MOCTOSTHHBIC O6o3HaueHNe 3HayeHue
HopmanbsHoe ycKopeHue g 9,81m/c?
CBOOOJIHOTO MaJCHUs
['paBUTALIMOHHAS TIOCTOSHHAS G 6,67-10" m%/(xr-c?)
ITocTostHHAs ABoraapo Na 6,02-10%% monp !
MomnsipHasi ra30Basi TOCTOSTHHAS R 8,31 ]x/(momnb-K)
IMoctosinHas bonplMaHa k 1,38-102 Jlmx/K
DeMeHTapHEIH 3aps 1,6-10°Kn
CKopocTh CBETa B BaAKyyMe 3-10% m/c
DnekTpudecKas MOCTOSHHAS & 8,85-10? d/m
MaruuTtHast IOCTOSTHHAS Lo 47107 Tu/m
IMocTosnuas Credana-bonbimMana o 5,67-10% Br/(m?-K?)
ITocrossHHas Buna b 2,9-10° m-K

C 1,29-107° Br/(m3-K®)
IMocTtosnuas Inanka h 6,63-10°* Ix-c
h 1,05-10% JTk-c
ITocTosnuas Punbepra R 3,29-10% ¢t
R' 1,1-10" m?
Boposckuit paaunyc ao 0,529-10"% m
KomnroHoBCKas [UTHHA BOJIHEI Ae 2,43-10%m
JIeKTpOHA
DHeprus HOHU3AIMU aTOMa Ei 2,18-10718 JIx
BOJIOpOJIa (13,6 3B)
ATOMHas €THHHIIA MACCHI 1 a.em. 1,66-10%" kr
Macca HoKosl 3JIEKTpOHa Me 9,11-103 kr
(0,00055 a.e.m.)
Macca nokost IpoTOHa Mp 1,672-10?" xr
(1,00728 a.e.m.)
Macca nokos HeHTpoHa Mn 1,675-10%" kr
(1,00867 a.e.m.)
Macca MmoKosi @-4aCTHII m 6,64-1072" kr

(4,00149 a.e.m.)

Ta6mua A2 CooTHOIIIEHHE MEX1y BHECHUCTEMHBIMH €IMHUIIAMU U eauHuiiamu CU




1 1=103m3
1 atm=1,01-10°T1a

1 5B=1,6-10"1° JTx

1 A=101m

1 mm.pr.cT.=133 Ila

Tabnuua A3 MonsipHast macca, 3pPEeKTUBHBINA AUAMETP MOJEKYJI HEKOTOPBIX Ia30B

a3 11073, d-101% m ['a3 11073, d-101% M
KI/MOJIb KI/MOJIb

Bonopon 2 2,3 AproH 40 3,5

I'emuin 4 1,9 Bo3nyx 29 2,7

A3zot 28 3,0 VrieKkucislii ra3 44

Kucnopon 32 2,7 [Tapbl BOJIBI 18 3,0

Heon 20

Tabnuua A4 JIusnexTpudeckas IPOHUIIAEMOCTh

BemiectBo [IponunaeMocTp BemniectBo [TIponnaeMmocThb

& &

Bona 81 Cmrona 7

[Tapadun 2 Kgapig 4.5

Crexiio 7 Bock 3

Tabmuma AS Y ensHOe COMPOTHBIICHUE METAILIIOB

Mertain Y ienbHOE CONPOTUBIIEHHUE, Mertann Y nenpHO€E CONPOTUBIICHUE,
OM-M OMm-M
Menb 1,7-108 ATFOMUHWMIHA 2,53.108
XKeneso 9,8.10°8 Cepebpo 1,6-108
Huxpom 1,1.10° CauHely 2,2-10°8
Tabmuia A6 IlokazaTenb npenomMiaeHUs
BemectBO IToka3zarens BemectBO IToxka3areinn

Anma3s 2,42 I munepux 1,44




Bona

| 1,33

| Crekiio

1,50

Tabnuua A7 Pabota BeIXxoaa 3JE€KTPOHOB

Merann A-108 Ik | 4,3B | Meramn | 4-10° [T A, 5B
Bonbsdpam 1,2 4.5 PyGunuii 3,4 2,1
Kannii 3,5 2,2 Cepebpo 4.7 7,5
Jntnii 3,7 2,3 | lesuit 3,2 2,0
Harpwit 4.0 2,5 unk 6,4 4.0
[Imatuna 10,1 6,3

Ta6JII/IIIa A8 MHoXHTENN U MMPUCTABKU OJIA O6p330BaHI/I$I ACCATUYHBIX KPATHBIX U
JOJBbHBIX CIUHUI U X HAUMCHOBAHUC

IIpucraBka MHoXuTEND IIpucraBka MHoxuTeNnb
Haume- O06o3Ha- Haunwme- O0o3Ha-
HOBaHHE YyeHHe HOBaHUE YyeHue
['ura r 10° JeIH i} 101
Mera M 108 CaHTH c 102
Kuo K 103 MIJLTH M 1073
MHUKPO MK 10
HAaHO H 10°
TIFKO I 1012




