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Tabnuya 1

DyHaamMeHTaIbHble MOCTOSHHBIE H HEKOTOPbIE (PUIHYECKHE BETUIHHBL

= !

Bemunna 0_5:3‘:: TIpubmwkennoe snaueHe
Mocrosnnas ABoraapo N, 6,02-10* momp™"
YuusepcasbHas MONApHas R 831 ok
TIOCTOSIHHAS " monb-K
Tocrosinnas Boabivana k 1,38.10% Mok

K
T'paBuTanMOHHAsA NOCTOAH- G 6.67-10°" H-m?
Has ' )
DJleMCHTAPHBII 3apsiT e 1,60-107" Kn
CKopoCTb CBETA B BaKyyMe [ 3.00.10% ﬂ
DnexTpiyeckas TOCTOAH- €y 8.85.10-12 S Ka? .
| Hast
Koadpdmmment nponopuno- | ,_ 1 19.0.10" Hom?
| HazbHOCTH B 3aKote KyJoHa 4me,

MarunTnas nocrosas Wo | g0 1M
Tocrosunas Inanka h 6,63-107 JIx-c
3apsa sexTpoa e ~1,60-10"" Ka
Macca asiekTpota m, 91110 kr =0, 511M?B
Macca nporoHa Sm, 1.6726-10 kr MaB
Macca HeiiTpona m, 1,6750-102 kr=939,6 M2B MaB
AToas €/IMHILA MACcCh a.eM 46610 kr MaB
Yekopetie cBOGOIHOTO na- g 981 M
nenust* !

* B HEKOTOPDIX 33/[a4ax g NPIHIMAETCS 32 l(]
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[image: image2.jpg]Tabruya 2

IL1oTHOCTD p pasIHUHBIX BEWECTB NpH Temnepatype t =0 °C
H AaBjieHuH p =1atm

Bemectso p-107 %
Benann 0,70
Kepocun 0,80
Hedrs 0,80
Cnnpr 0,80
Jlen 0,90
Macno 0,90
Boxa 1,0
AmoMunnii 2,7
| Hunk 71
| Ooso 73
JKeneso (cranp) 78
Huxkenun 8,5
Mens 89
Hukenb 8,9
| Comtent 11,3
Cepebpo 10,5
Prytp 13,6
Bonbgpam 19,3
3oxnoro 193
Mnatuna 21,5
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[image: image3.jpg]Tabruya 5

IoBepXHOCTHOE HATSKEHHE G PABIHYHBIX KHAKOCTEH

Bemecrso o, %
Bona (0°C) 0,076
Boaa (10°C) 0,074 .
Bona (20 °C) 0,072
Bona (100 °C) 0,059
Crnpr atusossiii (0 °C) 0,023
Benaun (0°C) 0,029
Kposs (37 °C) 0,058
Pryrs (20 °C) 0,44
Muurbnbiii pactsop (20 °C) 0,025
Tabnuya 6
TII0THOCTS p M 1aBJIEHHE P HACHIIEHHOTO BOJAHOTO Napa
t°C . # p.xlla
-10 2,14 0,260
-5 3,24 0,401
0 4,84 0,611
1 5,20 0,653
2 5,60 0,705
3 6,00 0,760
4 6,40 0,813
5 6,80 0,880
6 7,30 0,934
7 7,80 1,00
8 8,30 1,07
9 8,80 1,15
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[image: image4.jpg]Tabruya 3

¥ enbHas TenN0eMKOCTb ¢, TeMIepaTypa IIaBJIeHHs L, , yAeTbHAS
TEMJIOTa WIABJCHHSI A, TEMIICPATYPa KHICHHS £, H YebHAs TEIIOTa

napoo6pasosanus L
— c.l':rﬂ’]"( I .ec »10—‘.%"‘ toC | L1075 A%
Amomnnuii | 0,880 660 380 2330 109
Boxa 4,20 0 330 100 22,6
Keseso 0,460 1530 270 3050 0,58
Menn 0,380 1080 180 | 2582 47
Pryrs 0,138 -39 10 357 30
Caunen 0,130 327 30 1750 86
Cnupr 2,40 —114 105 78 85
ek 0,400 420 120 907 176
Adup 2,35 | 123 13 35 35
Tabruya 4
Vaenbuas TensioTa Cropanus g TOLHBA
Tonmiso q-10" Il[(—):

Bensun 46
Kameuwubiii yrons 30
Kepocuu 46
MasyT A 42
Hedrs 46
Crupt 30
Topd 15
JInaenbHoe TOIIMBO 42
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[image: image5.jpg]Tabnuya 7
JluanexTpuyecKHe NPOHHILAEMOCTH € BENECTB IPH TEMIEpaType

t=20°C
r Berectso | €
Bakyyv L 1,0000
Boaayx (1 atm) 1_ 1,0006 -
Kepocun 21
| Mapadymnn 2.2
| Macno 25
| OBonur 28
Tnactuk 2,8-4,5
Bymara 3-7
Ksapu 4,3 ]
Crexio 4-7
| @apdop 6-8 |
Caonta . 7
ITusioBbiii cnupT 24
[\Boﬂa 81 l

Taéjmua 8
VaenbHble CONPOTHRIEHHS P H TEMIEPaTypHsle KOd(dHIHEHTL
CONPOTHBIIEHNS O BEUeCTB NpH Temneparype ¢ =20 °C

Bemecrso p-10%, Om-m i «,°c! ]
ik 06 | 0,004 ]
Cepebpo 16 0,004
Menn 1,7 0,0043
AmoMunuit 28 0,004
1 Bombdppam ’_'_ 55 0,005
| Jlatyn 71 0,001
| Mnarima 10 0,004
| Cranp 12 | 0,006
| Counent 21 0,004

Huxenun 42 0,0001
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[image: image6.jpg]Oxonvanue mabauypi 6

| o o P,W p.klla
| 10 | 9,41 123 |
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[image: image7.jpg]Oxonuanue mabnuyor 8

CKOpOCTH PACNPOCTPAHEHHS 3BYKA U B PA3THYHBIX BEUIECTRAX NIPH
Temmeparype t =20 °C

Beutectro p-10%, Om-m o, °C! §‘
Mauranun 45 0,00003 |
Koncrantun 48 0,00002
Pryrs 96 0,0009
Huxpom 110 0,0001

Tabauya 9

M

Beugectso 23 ©
Bosnyx | 340
Teauit | 1000
Bonopox 1300
Bona 1440
Mopckasi Bosa 1560
Men 3700
Crekno =4500
Cranb (xene3o) =5000
AsmoMuiit ~5100

Tabauya 10
TlokasaTenH NPeOMIEHHS 1 BEULeCTB Ha [UTMHE BOJHBI A = 589 uM
Beuwectso n
Boatyx (1IpH HOPMaJIBHBIX YCIOBHAX) 1,003
Jlen 1,31
Bona 1,33
Orunosbiif ciupT 1,36
Ksapit (r1aBnenbiii) 1,46
| Cnnnepun 1,47

Ckunyzmap 1,47
Crexio (kpoH) 1,52
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[image: image8.jpg]Oxonuanue mabauyp 10

Bemecrso n
Iaekenrmac 1,50
Cepoyraepon 1,63
Crexno (Tsixesbtii GruHT) 1,80
Anma3 2,42
Tabruya 11

3aBUCHMOCTD NIOKa3aTe,Ist IPEJIOMIICHHSA 1 CTEKJIA OT JUTHHBI BOJHBI A

CBETOBOIO H3JTYYEHHs

[ser A, HM n
Duonerossiit 404,7 1,5318
Cunnii 480,0 1,5235
3enenpiii 546,1 1,5191
Kearprit 589,3 1,5170
KpacHorit 656,3 1.5145

Tabauya 12

DOTOINEKTPHUECKHE XAPAKTEPHCTHKH HEKOTOPDIX BENECTR

Bemecroo A, 10", Jlx A,,9B Vo 107", T | A M
AmoMuHUE 59 37 8,9 340
Bonbgpam 7,2 45 11 280
Kanwuit 35 22 53 560
Kanpumii 43 2,7 6,5 460
Jluruit 3.8 24 57 531
Menp 7,2 45 11 275
Harpuii 37 23 5.6 540
Hukens 8,0 5,0 12 250
Inatina 85 53 | 13 230
Cepebpo 6,7 43 10 260
Heanit 3,0 19 46 650
Munk 59 37 89 340
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[image: image9.jpg]Tabnuya 14

ITlepuozmi nonypacnana pajMoaKTHBHLIX BEIIECTB

Wsoron Tlepuon nonypacnana
wes 30,17 roma
#Co 5.3 rona
o 8,04 cyrok )
BSr 28 et
2Pu 24 390 ner
#Ra 1600 ser
Rn 55,6 cexyHmpr
Y 700 mn et
U 4,5 Mapa et
Tabruya 15
DNEKTPOXUMHYECKHE SKBUBAJIEHTBI BEWECTB
DneKTpoXUMHUECKITiT E)IJIBI(TP()XMMIHIGCKH“
AHONS | opganenr, <107 K. | KATHOMB | gprapaentr, x10- KL
Cl- 0,367 Ag* 1,118
NO; 0,643 Al 0,0932
o* 0,0829 Au?* 0,681
OH-~ 0,177 Cu* 0,329
8 0,167 Fe™ 0,123
S0% 0,499 H* 0,01045
coz 0311 Hg* 2079
Na* 0.238
Zn* 0,339
Ni%* 0,304
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[image: image10.jpg]Tabnuya 13
Macchb! HEKOTOPBIX HYKIHOB

Anement | Haoron Macca sape; Dnement | Usotom Macea apa,
[ a. e M. a.e M.

DeKTpoH “e | 000055 |Heon #Ne | 1999244
Iporon ip 100728 |Amomunuii| HAl | 2698146
Hefitpon n 1,00867 |Marnuit BMg | 27,983880
Bonopon H 1,00783 | Kpemnnuii ®Si | 27,98154
Bosnopon H 2,01410 |Cepa #s |31,972072
Bonopon H 3,01603 |Crpounmii Sr | 87,905635
Tennii jHe 4,00260 | Kcenon Xe | 13590722
JluTnii SLi 6,01513 |3os010 | 7 Au | 196,96656
JIuruit iLi | 7,01601 |3onoro ¥ Au |197,968242
Bepunnnit *Be | 8,00531 |Pryrn X2 Hg | 201,97063
Bepunmmuit “Be 9,01219  |Csunen #'Pb | 203,97307
Bop 9B | 10,01294 |Ceunen 25ph | 205,97446
Bop B 11,00931 |Caunen #Pb | 207,97664
Vraepon e 11,01143 |Pammit _;iﬁ“Ra 223,01857
Yraepox 2C 1200000 |Pammit #Ra 226,025406
Aszor UN 14,00307 |Pamuit #Ra | 228,03123
Kucnopon $o 15,99491 |Ypan 30U | 235,04393
Kucnopon ro 15,99491 |Vpan U | 23805079
Kucnopox yo 16,99913 |Tnyrommit | 2'Pu | 239,05216
Drop YF | 1899840 |
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2
14.n=80-10"M".15. p=21-10"a. 16. N =1,7-10%.17. N =12-10°.
18.W, =20x/lk. 19.2) v =9,4-10" monp; 0) N =56-10%;

B)T =39-10°K: )W, =45-10? J1k.20. n=12-10" M. 21. N = 49-10*.
22. [pu T, < T paBaenne Ha cTeHKy Gonbuie, wem npu T} > T

Cpednss x6adpamunas cKopocmo 06UNCEHUS MONEKY T

"
SRT 957~ 14.10°K. 26.v = "%)
(@ > 3nkT

27, (0,,) =606 2. 28. B 13 pasn. 29. £, =22-10" °C. 30. 44 %.31. B 2,56 paza.

SKIN. 34, AT, =964K.

23. W, =57-107" [Ix. 24. M =

32. (v,,) =26-10° % 33.m=

Vi

35.2) T, = 4T =1,1-10"K; 6) p, = 4p = 40ars; B) N =2,7-102
3axon Janvmona

36. p=15MITa.37.T =2,5-102K.38.V = 80.39. M,,, =2.8-107 %

40. M, =13- 10’ 41 28 % kucnopona, 72 % aszota. 42.p,,, —042

o
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[image: image21.jpg]Ipaguueckoe npedcmasnenue npoyeccos 6 udeansHom 2a3

104. Ha pucynxe 1. 105. Ha pucynke 3. 106. Ha pucynke 2. 107.V, > V,.
108. p; < p,. 109. Touxa 1 Ha puc. 169 cooTBeTCTBYET HaMMEHbIIEMY 0GbEM)
aTouka 2 — HauGoabwenmy. 110. Ha yuactke 1-3 gaBieHve yBeauuusanocs,
a Ha ydacTke 3—2 yMeHbuanoch (puc. 170). 111. my < m,, T. €. Macca raza yBe
smuusaercsi. 112. m, < my, T. e. Macca rasa ymenbuaercs. 113. Cu. puc. 171,
114. Cwm. pyc. 172. 115. Cwm. puc. 173. 116. Cwm. puc. 174. 117. Cm. puc. 175.
118. Cwm. puc. 176.119. a) p, = p,V, <V, T, <T;;6) p, = p,, V, <V, T, < T
B) < p V> Vi L =150y po = . Vo > Vi 1, > T 1) po = p Vo >V,
T,>Tie) po> p Vo<V, T, =T,.120. 1— 2 — usobapHoe pacuunpenne;
2> 3 — u30TepMMYECKOe paclupenne; 3 — 4 — N30XOPHOE OXJIAKIEHHE;

4 — 5 — nzobapHoe ckare; 5 — 1~ n30TepMUIECKOe CKATHE.

Vi 1
2 3
0
Puc. 170
2 3,
L 2
1 2 s
N -
0 v 0 T
" Puc 471 .,
», -
3 = 2 v 1 2
3
1 L
0 - 0 -
Puc. 172




[image: image22.jpg]7
27’ 3 ‘
73 2
0= T o T -
Puc. 173
P
jJ
2 1 2 1
N 3
0 7 0 T
Puc. 174
?)
2
3
y 2
1 3 1
0 v 0 il
Puc. 175
P
3 1
e 1 P 3
0 T 0 T
Puc. 176

121. Cm. puc. 177.122. Cwm. puc. 178. 123. Cwm. puc. 179. 124. Cm. puc. 180.
125. Cwm. puc. 181
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[image: image24.jpg]Puc. 181
Hosepxnocmuoe namancenue. Ceoticmea scuoxocmei

126.6 =20M 197 m = 19 wr. 128. N = 128.129. 4. 130. F =56 mH.
M

131. A =011m/lx. 132. E =38 mJlx. 133. E =6,7-10" [ix.
134.d =045mm.135.0 =23MH 436,/ = 1,7mA37. H = h+2—5,
M pgr

%
par

Hacvuuennutii nap u enasxcnocms

138. Her. 139. m = 0,92 «r. 140. m = 13r. 141.p, =25 %

142.m =53 102r. 143.p = 24 . 144. ¢ =36 %. 145. m = 0,1kr, ¢ =30 %.

146.4V =87 147.00 =P ______ 10015 148. 2 =6,1.10,
P p-op.(1-M,/M,) P

149. ¢ = 70%.150. p, =2,3xlla; a) p, = =34xla; 6) p, =2,3klla.

151. YpoBHH BOZIbI B COCY/aX CPABHSIIOTCS, ¥ M1ap CTAHET HACBIIIEHHBIM Y 00e-
ux HOBCPX)IOCT(‘,%.

Cmpoenue u ceolicmea meepdvix men

152. Benesierye aHH30TPOITHH KPHUCTAJIBI IIPH HATPEBAHHU PACIIMPSIOTCS
HEOIMHAKOBO M0 PA3ANYHbIM Hanpas/ienusim. 153. Kpynuuka sisisteTcst MOHO-
KPUCTAJIIOM, KYCOK — nomkpucta. 154. XapaktepHas (hopma KpHCTA/LIOB.
155. TloToMy 4TO NIpH X0BGE 110 CHETY Pa3PyLIAIOTCS KPHCTAILIBI CHEXKUHOK.
156. B HarpeToM BOCKe 4acTh MEXMOJIEKYIsiPHBIX CBA3ell yKe paspylieHa.
157. Totomy uto amopdHbie Tea He UMEIOT TOYKH IUTaBxeHns. 158. s ype-
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[image: image25.jpg]JTMYEHHs IPOYHOCTH Ha M3rKG. 159. ByThuika JoNHeT BeesicTBIe paciumpe-
HHA BOIbI Tk 3aMep3aimu. 160. TTpy peskom HarpeBaHum (OXMKAECHHH)
amManb 3y6a MoxeT TpecHyTh. 161. Hapymnres. HarpeToe nmuieo kopombicaa
ONyCTUTCA.

OcHoBbI TEPMOAHHAMHKH

Konuuecmeo mennomot. Hepexm) eewecmea
us3 06“020 azpezamno20 COCMoOAHUSA 6 apylﬂe
162. 2. 163. 6. 164. 6. 165. Q =25-10° JIx. 166.Q =99-10° Jlx.
167. Ar =2,1°C. 168. 1, = 94°C. 169. ¢, =2,5-10° 2% ¢, =50.100 2K
kr-K kr-K
170.V, =801V, =1.2-10°2 474 £ = 19,5 °C.472. £, =215°C
173.Q =16/1x. 174. Q = 0,58 1x. 175. % =0,16. 176. B xunsuenoii Bone

COLEPKUTCS MEHBIIIE PACTBOPEHHDIX [a30B. 3akunur. 177, n = 24.
178. ¢ =88°C. 179. m =3,6xr. 180. A =3,4-10° % 181. T=25Muu.

Pa6oma 6 mepmodunamuxe
182. A =96/[x. 183. AV =50m". 184.
V, =0,60 m*. 185. A = 0,83k/lx. 186. AT = 265K.

187.% =12.188.T, =5,0-10% K. 189. A = 24 x/Ix.

k)

2
190. A = 48x]Ixk. 191. /

192, A =0,83 1/l 193. 4 =ﬁk7(5;—‘]

=220 1x.

o 3w

(cm. puc. 182). 194. A =17 k/Dk.
195. A =032 k. 196. A =10 K/lx.

197.4 :R%%(V} —VR).

198. B nsoGaprom (Goabe niiomans noa rpadukom).

Buympennss suepeus. Ilepeolii 3aK0H mepMoOuHAMUKY

199. B. 200. U = 37/Ix. 201. BuyTpeHuss sHeprs pacnjaasiIeHHONO CBUHLA
Ha 18 k/[x Goapie. 202, AU = 12k/lk. 203. A = 10k/[x. 204. U =300 k/[x.
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[image: image26.jpg]205. p = 3,5k1la. 206. AU = 1,8-10° Ix. 207. AU = —1,8x/x. 208. Yemn-
unres B 1,5 pasa. 209. A =52k/1x, Q = 13k/Dx. 210.U, = 100 /Ix.

= i = 4107 KT 943, =75 .
LY, =020 212. M = 4107 K 243,20 =75 wllx
24 Q =§p|v,(£'_- 1].215.(1 =037 . 246, =374

217.U =14x]Ix. 218. AU = 0,62x/lk. 219. ¢, =2,2-10* ]é_h;<

Huxnuuecxue npoyeccot. Tennoguié deuzamenu

221.n=380%.222. A =108 [Ix.223. A = 133 J. 224. B4 paza.
225. B 1,6 paza. 226. Q, =600 [ix. 227. T, = 400 K. 228.1n =29 %.
229.M=47%.230. A=54-10"Jx. 231. A = 1,8 M.

R EoToma 47 953.0 = 19t
I
234 n= i_’)(ﬁ‘—‘)
§(ﬂﬂ ~H+o@-1)
235. B, =027 MBr.236.1=9,5%. 237. 11 =22 %. 238. Q = 416 /I
239. Q = 197x/lx. 240. Boaburyio paGoTy ra3 copepliaet B npouecce

?
1-2-3—1.241. A = vR(JT, - JT;)". 262.V, = “’7 243.Q =58k/x.
]

My = 40% PR AL —> 00, f = oo,

JnekTpocTatuka

dnexmpuneckuii 3aps0. 3axon coxpanenus 3apsoa.
3axon Kynona

244.6.245. 2. 246. 2. 247. 6. 248. N =1,25-10°. 249. g = +3,0 nKu.

250.q = -54-10"Kun. 251. F =9,0 kH. 252. F =6,5-10°H. 253. 7 =22 m.
254. g = 1,7-107 Ka. 255. MoXHO, HCTIONIb3y s ABEHHE DIICKTPOCTATHUCCKOM
wryKin. 256. B 4,2-10%pasa, 257. B 256 pas. 258. Yeeauunts 8 3 paza.

259. 1 =1,1 mw. 260. 5 = 5,45a0. 261. & = 75. 262. 3apan gy = —gq pacrio-
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[image: image27.jpg]311. q', =26MKx, g’ =64MKn. 312. g = 14mKn. 313. g =56 nKan, R = 25¢cm.
3 = 0t . %*‘h o= p 0t
Mh.q=-qp=k SR 315.9 =4 - 316.p =k iR

: ; 9R
317.¢, — 9, =0.318. ¢, =5,4-107B,0, =0.319. 4, = _’;*'T‘j’,ql :ET‘D'

320. Horerman He uamennrcs. 321, ¢ = k ;]7 322. a) He uamerrtes;
6) ymerpunres a A = 2.5 kB. 323, Ag, =508,

Cea3b MedcOy HanpaxcenueM u MOOYIeM HANPANCEHHOCMU
00HOPO0H020 S1EKMPOCMAMUHECK020 NONA

324.8.325. d = 40mm; ne moxer. 326. U, = 40B.327. ¢ =2.4mKur.
328. F =1,0 mxI1. 329. q,,,, = 15uK1, R, =67 mm. 330, A =0,58 [x.
331.U,,, = 48MB.332.0. = 48°.333.¢ =3.3-10°B. 334.U =56-10"7B.
335N =21-10".336. 4 = 07 L. 337. G, =3 wcKa. 338.1 = 0, rac g
49y < 12D

BCE TOUKH NPOBOJsAIETo Ky6a sKBUNTOTeHITAbHEL 339, F = o5
€,

340. A = 18m]lxk.
leualceuue 3apAHCEHHBIX MEJI 8 STIEKMPOCMAMUHECKOM NOSIE

341.E= 40#. 342. Ar=38-10"c. 343. ¢, =1,2¢. 344. 7 = 0,53-10 """ m.
345.1 =22y, ecom ETT g1 = 87w, ccm ETL 3. 346.p =098-10" :i—’
347.a)a, = O.SXC%; a, =19 L; 0)a, =a, = Hl: 348. T1pu ABMKEHMIT BBEPX
0 HAKJIORHOIT [L10CKOCTH @ = 2, 7- MPH JBHAKEHHH BHH3 110 HAKNOHHOH TL710C~

KocTH @ = 833 349. g = 1,3MKu1. 350. m =036 xr.

.4’ cos’asin’ o
mgl(l +2d cosat)

.
352, =q, =35ukn. 353, a0 =22 A”*A’f .354.2) g,q, = _3J§L”%i;

351. h=dsinocos?o + npu kg? > mgd tga(l +2d cosor).

= J3'”gR i = kmy -
D@, =3 3550, m‘(m|+ml)r'v’ 9 mz(m,+m,)l"p &
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[image: image28.jpg]JIaTaeTCst MEXILY 3aPANAMH gy H G, HA CORMHSIOMENt MX NPAMOi JTHHUM Ha
_ 8 =Naa, _
4= G
264.9 =2,1-10"" K. 265. r = 1,0 cm. 266. F = 12MH. 267. F =2,2- 10" H.

268. o = 56°. 269. Y kasauue: Henonb3yiite coficTa napabosisi.

PACCTOSTHIM X %1 ot 3apana gy. 263.q = 2-10 Kn,

G =q,= %:6)m =0nmg, =0.
ot 2 1
270. g, = ZICTEEDIEGNT 4D g1 pp - 45 cm 222, F =338

»

Fmaa?

23,6 = P 274 cugay — 123 + 2/2mEa’,
Lol kado

ctgo, =-1+2v2+ . 275. g = [[8ne,mg. 276. q = V54, =2,2q,.

5 3 o ]
277.q=9qu,27&m=q\/83‘“"‘ 29, 5o aVal+l

regml® T 32meja’(Jal+ P - 1)

22mga*
kad,

’
280.q,,, = 2R

Hanpaxcennocms 31exmpocmamueckozo noas.
ITpunyun cynepnosuyuu

281. 6. 282. 6. 283. 6. 284. [1POTHBONO/IOKHO HATPABICHHIO CHIOBBIX JIMHMH
BEKTOpA E.285. F =0,4mKH. 286. r = 30m. 287. q =25MKon. 288. E =2,0 %B

289.a, = 48°.290.n = % 291.00=169°.292. r = 1,5M.293. E = G‘SK—MB: nert.

294. E =1,3-10° % 295. a) orinountest; 6) ne oriionuTes. 296. E =65 L(ME

2

207.F, =0,F, =2510' B 008 p =T8T
M Avr  16me Ax(] - Ax)

Homenyuan sn1exmpocmamu4eckozo nons.
Paznocmv nomenyuanos (nanpaxcenue)

299.6.300.¢ =3-10 B.301. ¢ =2uKn. 302.¢ = ~1,1-10°B. 303. R = 2,0m.
304. 1 =12 . 305. ¢ = 18xB.306. ¢ = 0,67uKn. 307. ¢ =2,3-10? B. 308. Ha
paccrosmut [ = 0,35M ot 3apsina ;. 309. g = 8.3- 107" K. 310.¢ =011 MB.
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[image: image29.jpg]Ay = A, 404 A =11 MJTx. 405. A = 72T 406. 9 = éusx%”)-

407.W = 42-10° Jlk: m = 107. 408. A = 11n]Tx. 409. A = 0,72 .
" ?

440U =94MB. 411w =3k L 4 =132
a 6 a

3"8])21”1 anexmpocmamu4ecKo20 noas xouaencamnpa.

412.6.413. 8. 414.W = 14107 [Ix. 415. ¢ = 1,0 MmKx. 416. C = 2,5mxD.
417. C =044mx®D. 418. U =3.2-10” B. 419. Ymenpuires B 2 pasa.

_ _Cp? g1 =5
420.W =64 cllx. 421. A = S 90/Uk. 422. A = 58 Mk

423. AW =35mi/lx, A = 7,Imk[lk; A'= =3 5Mi/Ix, AW, = —1,8 mKJIxk.

MocToaHHBIN aneKTPpUUECKUH TOK

Jnexmpuneckuii mox.
daexmpuueckoe conpomusnenue.
Hanpancenue. 3axon Oma 0ns yracmxa yenu

424.7.425.1.426.6.427.6.428. R =22-107 Om. 429. d, = 1,4mm.

430. R, =6,0 Om. 431. [ =1,4-10°m,d = 1,1 M. 432. CranbHoil pesuctop 1-
Kesee MeHOTO B k = 6,2 pasa. 433. R, ,, =2,6MkOM, R,;, = 0,28 MxOm.
434.R, = 800m.435. 5 =5.80-10"m?, r = 0,136 MM,/ = 159

436. Conporupaenue MenHoON npoBonoku B k = 50 pas 6odbiue.
437.1 = 40A.438. ¢ =35kKn. 439. N = 13-10". 440. N =39-10%.

441. Moxno. 442.U = 12B. 443. U = 0,80 MB, onacHoe HanpspkeHne uist XH3-
i nTHue 444. [ =094 AL 445. 1 =1,1-107 A, 446. g = 2IAr.

447.q = SIV;Z'MAN.

Coedunenus pesucmopos

448. 2. 449. B.450. 6.451. a. 452.6.453. R, = 6,70M. 454. OcyecTsuts He-
BO3MOXHO. 453. K, n K. 456. K\ u K5 K, nK K, K, nK,. 457. K, K, uKs;
K, uK;. 458.K,.459. K 1 K,. 460. K. 461. R, =330Mm.462. K, K, K.

235




[image: image30.jpg]356. Vi = 119107 % 357. A =2qER.358.0=59-10° %

359. 1 =0,758my; U = 114MB. 360. PaGora cu r1oist No1oKHTeNbHA,

LA A, o = 2RAQUM +m)
A=950 244‘/ .361. 2, e,

362, T = (Zl{—-—%q Ja: +ug1) 363.Wk(m)=%[rv‘+(%m] }

A= ‘“E” 364, Ay =r”;’ - =3.4-10° v, 365. Any’”-(qu)
).
366.zvu>‘/ 2eU .367.LY=J2gh+ZM(l—tga). C e
mCOS'D( A=

4ke? mod sin®o

3 T =t A =T

mud sin®a, 1 [2kq” 1\[ 1
=MASIA g h oo, 371 w=d i
hy %E, 6) (v) = v,cos0. 371, v 3 (q " o ) com

[/ 021 M
F, <I¢W,zr-1] —=— ecan F, >/c 73720, —2,()?.

Inexmpoemxocmov. Kondencamoput

373.6.374.8.375.6.376.U =0,5B. 377. C, =041n®. 378. C, =23u®D.

379.U =24B.380. § =1,7-107m?. 381. Octanercs. 382. ¥ meHbuurcs

B2 paza. 383.U, = 100B. 384. U/, =20B.385. C =0.71mM®D, ¢ =2,1Kx.

386. q =57uKun. 387.q, = 1.2-10™ Kx. 388. ¢ = 86uKn. 389. ¢ = 0,20uKn.
d ¥ 6o

390.C=Cy—. 391 YBennuuTcA BN = @ +a,)" I
'd @ (GG

N
392.l<d\[2wc 393.1 = 80wA.

!

=1.1pasa.

Pﬂ60ma CUN 3N1eKmpocmamu1ecKo20 noisi
394.2.395. 1. 396. 2) W, = -8,0- 10" [l 6) W, = 80107 [l
;
397. 4 = 2% 398 4 = S4mflx. 399. g = 24mK. 400, 0 = 59-107 .,

n

401. A :zkiha'l(ﬁ —1).402.Q =22-107 T 403. A, = 8-107" [x,
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[image: image31.jpg]Hcmounux moxa.
Anexmpodsuncymasn cuna (3JC) ucmounuxa moxa.
3axon Oma 015 NOAHOU SNeKMPU1ECKOil uenu
537. a.538. B.539. 6. 540. 6. 541.  =039A.542. € =11B.
543. r =0,0670m. 544. U = 76B. 545. ¢ 3 L& =53Br =2,60M.

547.B % pas. 548. R = 8,0 Ow, r =2,0 Ont. 549. R = 1,5 Ox.

550.€ =U,U,

[ LU, + 1V,
5511, = Wat LUy _go
W -l

552. 7 = 00500, 553. Yoemuuarca s p = 1+%)—" - 2% pasa.

554. R =2,2xkOm. U, =50B.555.£ =6,0-10 %. 556. a) R, = 19xOm;
Uu,

6) R, =29xOm; B) R, =39KkOm. 557.¢ = W, -0, =20B,
r= R—(—“ U 200Mm. 558. R, =210M. 559. 1 =25MA,U = 4,2B.
20, -0,

560. 1, = 134 A. 561. 1y = 4,0kOm. 562. C = 47mk®D. 563. R = 1,000m.
564. g = 0,11mK. 565. N, = 40.566.U, =0.85B.567. R, = 1,0 Om,
R, =1,50m. 568. N = 50; mocie10BaTeLHO.

Mouwnocmo snexmpuueckozo moxa. Kosgppuyuenm nonesnozo
deiicmeus (KIIJ]) ucmounuxa snexmpusecrozo moxa

569. 1. 570. . 571. 1= 83 %.572.°6 = 1,6 B. 573. P = 0,21 Br.

574.Q =102/Tx. 575. R, =021 Om. 576.°€ = 10 B. 577. n = 1,003,

W =10551. 578. Ap = 10B. 579. =24, 580. r = 7,70m. 581. R = 10 Om;
W =53-10° i Q = 11x/lk. 582. % = VP(JR, +R,).

Am _ T - u
583. e 032 & 584.Q, = L1mjlk.

dnexmpuueckuil mox 6 pasnuMHLIX cpedax
585. 6. 586. a. 587. 6. 588. 6. 589. B. 590. AR = 6,7 Om. 591. £ =2,3-10"°C.
592.1, =2.1107°C. 593.1 = 25.10°°C. 594. £ = 5755,

Ry + Ryt R0y + Ry, s
595. Qg = A0 o= T2 T 596, ¢ = 2,1-10° °C.
Ry +Ry, i Ry + Ry,
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[image: image32.jpg]463K, K, K, K K K, 1K 464, K Ko K 1K . 465. K, K, n Koy
K, K. 466. K, Ky, Ky uK K, K, nK;. 467. K, nK,. 468.U, = {5B.

469. % = 1.470. 5—* = % £71.U, = 10B.472. 1 = 0.88A. 473.U, = 120B;
i 3

U, =100B.474.1 =33A.475. ¢ = 13,2-10" Ku. 476.U =30B. =
477.R =250M.478. R = 160M.479. 1 =30A, R, =330\ U, =12B,

U, = 18B. 480. R,napannenpto R, u nocienoBate bHo K HuM Ry 481. R, =R.
482. Mexy KORTAKTaMH ANHHA NPOBOJIOKK X = 11em wmn [ - x = 89em.

483. R, =150M, R, =10 Om umi naoGopor. 484. [ = 14A.

485.2) Ry = R:6) R, = 2R. 486.2) R, = 23_’ R =ED R = %’

Baxon Jncoyns — Jenua

489. 6. 490. 5. 491. 1. 492. g = 455Kn. 493. =37 A. 494. Q =60-10° Jix.
495. Q = 302k, 496. [ =35wm. 497. P, = 48Br. 498.K,, K, Ky 1K K,,
K, nK;. 499. K,uK,. 500. P, =180Br.501. B, =30Br.502.Q = 14x/lx.
503. K, Ky; P = 29KBr. 504. K ;; P = 048KBr. 505. [ =2,0-10x.

506. P = 360Bt. 507. 1 = 3,4. 508. P = 10Br. 509. R = 8070w,/ =0273A.
510. AP = 142B1. 511, K,, K, K, | =36 AU, =U, =U, = 120B;

P = 43kBr. 512. Q, = 17x/lx, Q, = 10%/Ux. 513. Q = 600k/lx.

514. B =90-10" Br. 515.d,,,, = 56Mm. 516. He Gyzer. 517. % =1,1-10* L:

518. T=6,4nMmun. 519. 5 = 050cm?. 520. Yseanuures 8 1,25 pasa.

>
AQ;‘I"%. 524. P = 19xBr.

525.1=0984.526. P = 11xBr. 527. [ = 54xm. 528. T, = 74 50 e
529. % X 30%. 530. ) © = 36 s 6) T = 8OMm. 531 1 =26 %

521.¢=38°C.522. At =10°C.523.4 =

532. P = 13xBr. 533. m = 177, 534. P, = 122Br.
535. q:@&'}g*&?. 100 %. 536. P = 1,2Br.
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[image: image33.jpg]Cuna Jlopenya. /leuscenue 3aparcennbix 1acmuy,
6 MazZHUMHOM none

667.6.668. 5. 669. 6. 670. 8. 671. F = 8-10H. 672. B = 0,29MT1.
673.0=33-10° M. 674. ¢ = 1,3-107 K. 675. B = 3,6 T 676. oz yriiom
[+

o= 24° K pextopy B.677. v = 1,652, 678. & = 1.0 sun. 679, R 1
R, q 2

680. [Lns anexrpora R, =

R, ~ oo, 681. 5_13@ 682.1=ss~1wﬁ 683. 1r=|8-|()'ﬂ'

»=

R =43 w684, B =019\Ts. 685.T = 2;; ' 686, B =046Tx.

687. R A§R‘. 688.v =1,0 lO" .689. F,,, =67-10"Hnpn o L B; F,

upu 3)|B. 690. B = 0,14 Tor. 691. =10cm. 692. W, =0,80MaB.
693. F =59-10"""H; nepnennkyaspro nposozy. 694. a) 1 6) — wacria sep-
HeTest o6patio; B) YaCTHIIA NPOIET Yepe3 004aCTh MATHITHOTO MOJIS.

LR 1, 7n 697.1
695 % = 88107 4.696.1 = T V8w 697. L = T

698. p=30- 104‘ KM 699. 1 =054.700. / =0,88Mm.
e
‘/—IT‘2
01.0= J(,ﬂl%mg“ﬂ +4gl.702.x =338

703. % =18-10" &. 704.B,,, =25-10" Tn.705. B=20mTx.

06. 14 M 2n*mEn? ~ w8
706.a =25-10"M 707,y = e =g
708.P = I(I'_L"ngQ) npu F > pmg; P =0npu F < pumg.

HgB
709.0= qLBg“-(sinu —[LCOSe) PH I < tgot; v =0 npHi > tgoL.
dnexmpomaznumnas uHOYKUUA ., .\,

710.1.711.6.712.6.713. L = 4T, 714.€ = 1,5 B. 715.® = 4,0 MB6.
716. N =250.717.(€) = 13kB. 748. B = 11mMTn. 719. % = 25%.
720. B moGoit momenT Bpemeny € = 60:B. 721.€, = 0,26 B; € = 0,17B.
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[image: image34.jpg]597. f =t + npit k> IRt 1,,,, — o npu k< I?Ro. 598. 6. 599. B.

Y
= I’R”
600.7 = 16A. 601. n—— 602. K, =2,0-10 1‘(“ 603. =98 mun.

604. R =0,210m. 605. (—60 10%c. 606. m = 0,24 kr. 607.U = 11B.
608. W = 4,2kBr 4. 609. A/ =0,71A.610. t=15-10° v, W = 1,1-10"" [Ix.

611.1=86-10"c.612. t=14-10"c. 643. § =50am’. 614. m =15r.

615. d =99wxw. 616. d =50 Micw. 617. 7 = 22°C. 618,V = iKERT

L

619.g =36-10" K. 620. / = 42kA. 621. T=234.622.] =13A.
623.1 =050A,d =1,6Mkm. 624. m =023 mr. 625. P =0,12 kBr.
626.m =248r.627.T =31-10” K. 628. M3-3a yBemuens KOHLEHTPAILTHK

¢BOGOAHBIX HocHTeelN. 629. Her, Tak Kak 010BO YETHIPEXBAIEHTHO.
630. [ToABHKHOCTb 31€KTPOHOB GOIBIIE TIOABHAKHOCTH JBIPOK.
631. a) n-tura; 6) p-Tina. 632. DAEKTPOHHBIM, TAK KAK BATEHTHOCTD IIPUMECH

Gosbiue, YeM BaJIEHTHOCTh TePMaHUS.

MarnuTHOe none.
dneKTpoMarHUuTHas HHAYKLUA

Cuna Amnepa (3axon Amnepa)

633. 1. 634. 1. 635. 1. 636. F = 4,0H. 637. B =0,20Tx. 638. F = 2,0H.
639.1=0,46Mm.640.a =80 EM; 641.1 =23 A.642. B=39mTn.

643.1 =13 A. 644.U =24B. 645. A = 15m]1x. 646. A = 0,30 MIIx.
647.|AF, | =5,0MH. 648. 1 217A.649. 1, = 70A. 650. 1 =93A.

651.d =21 M. 652. F, =50mH. 653. N =56-10". 654. B=052Tx.
655. 1 =0,62A. 656. 0, =39°0,,, =78°657. B, =11 Tn; B, =0,36 Tn.
A9MTa.

Hpunyun cynepnosuyuu maznumnoLx nonei

659. d =21cm. 660.2) B =1.7-107 Ta; 6) B = 10MKTar. 661. B =0,
662. He cymectsyer; F* 13MH. 663. a) B = 31mKTa;: 6) B =63mxTa.
664. B=74MxTom; B, =55mxTa. 665. B =0.666. 8 =080MxTx
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[image: image35.jpg]722.9 =18Kn.723. B=33-10Tx. 724. g = 025mKn.

725.U = kr(R? + r’) B ciiyuae BocbMepKH O3 1epeKpyHBanms;

U = kn(R* - r*) B cz1ydae BOCMEDKH C liepeKpy mBannem. 726. (€) =39 B;
g =015Kx.727. g = 101Kn. 728. 5, = 0,055M2.729. P = EszRS

2 -4
730. F, =18mH. 731. B(r) = ut[n%) reonst 732,y = DA A=T
Ty R =n

ﬂﬂumeuue npoaoauwca 8 MAZHUMHOM noje

733.°6 = 5,25B.734.6 = 0.735. (€) =0,12B.736.¢, ~¢, = 40uB.
737.6 =56MB; I = 1,9MA. 738.U =042B,U,,, = 045B.

739.Q =15mK/lx. 740.a = 16 ﬂ[ 741. () =0,63MB.742. At = 0,63c.
5

743.R =310m.744. v =37 (M ToK cni1oit I = 4,9 A Gyet npoxoauThb 1o nepe-

C
R TS = Lo=U. =
MBIKe CTTpaBa HaleBo. 745. = 0061.746. v = U 7

T

CB*I*

nyab kotopoit v = 102, 748. F = 12MH. 749. a) v = &: 6) v(t) = @t
c

BY? v( tgo
%»
754. Tposoxuuk 6y:(e’| ZBUraThes ¢ ycTaHoBHBLIECS CKOPOCTBIO, MOZYIb KO~

topoii o =7 gR 755.6 = 2’“ 756.U = “’g’ ~015B.757.9 = ""l’:’,

BS,

0.16;
(4

=6,4-107" B. 747. Tlepemeniars BI€BO CO CKOPOCTBIO, MO-

750.0 = 4,0-10 ﬂ.7514 1=13-10"A.752.Q = .753.€ = u)BI

Q= ""‘;’g " 758. h=24cm. 759. F = 0,10H. 760. v = 98 . 761.9 =
TpoweuInit 3apsa He 3aBvCHT oT CKOpOCTH OBOpoTa. 762, 0 = Zl B(t).

763.Usy = mw 764. Ymenbmunocs B k =2 pasa. 765. v = k—‘ii;

Senenue camoundyxyuu. Hnoyxmuenocmo

766. r 767.2.768. 6 = 4,0B.769. Al—17ML.770 L =030Tw
7M. — —10—~ 772.1 =13A.773. 7-20 774, (€)=T75B.

775. At =50¢. T76. At = 2""’;’—51’ 7. /(1)_[ 43 :](A)
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[image: image36.jpg]3”8})2!‘}1 MAZHUMHO20 NOAA

778.8.779.6.780. W = 4,8/1x. 781. I = 1,0A.782. W, =31/[x.
783.1 =080A.784.W =37 [Ix. 785. (€) = 24B.786. 0,20xB.

2
87.1(1) =€ %, A= 2’7%”; B 9HEPIUIO MATHHTHOTO OISt KATYIIKH.

Kone6anus u BonHbi

Mexanuueckue xonebanus u 6oanvt

Tapmounueckue konebanns
788.15.789.a.790. T =040c. 791. v =300'1. 792. T =59mc. 793. n.=1,2-107.

794.2) T =04c,v=25Tu, A = 0,02m; 6) x = 002cos(5mz) (M);

B) 2, =-002wm.795.2) T = 16,0 = 1,251 % A=04m;

6) x =04cos(125nt) (M); B) X, =04M.796.T = 17mc; v =60Tg;
©=38.10: 224, p“‘ . 797. Aty = 13mc. 798, x(8) = 0045|n(i0m+ )(u)

799. A =0,400; v = 050Tig & = 3,1%;«0 =0.800. A7 =29 mc.

801.x =-014cm. 802. T = 8,0c. 803. x = 0,1 1m. 804. v = 7.0%
805. x(t) = 5,0sin (3t +0,41) (cm). 806. x(£) = 1,8cos(nt + 12) (em);
A =4, =10cT, =T, =20ce, =%, % " . 807. W = 2mm?v?AZ

sos.a)@):s,o%;s)(n)=1z§;n)<o> m) .809.x = m‘(l— 1-

810.2) Af, =19, Aty =93Mc;6)(v.)=21y-,(v,):43—; B)(a,) =21-10° “‘,

(@) =067-10" 3 N 811 F,

ma
813.a) F,, = 6,3H, 6)W =63MJk; B) F, =31H; 1) W, = 47m/lx.
Maremarnyeckuii MasTHUK

814.1.815.6.816. 1. 817. 6.818. v = 0,50T; 0 = 3,1 222 819, Vnenmunren

=10kH. 812. ¢ = 78% W, =2.4m/[x.

B 2 paga. 820. ¥ emuuurcs B 3 paza. 821. YMEHbIIIHTb B9 pas. 822. % = %
2
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[image: image37.jpg]872.7 =2r 2P 0260 873.T =2 |- 874.T,, =11c
g \3pgS

0,45¢.876. v =091 W =24 [ix.

875. 7 =2m |- =
pgs

gt mylf 1
ml +ml, g

=& —op [mM = 42,
881.m R(M+m)'882'r 2n s . 883. 1= 42mun.

884.7 =2m |-
% k(my +my)

Mexannueckue BOMBE

885. 5. 886. 2. 867. 6. 888. 5. 889. 0 = 147X 890. 0 = 33-10? =
891.1=255m.892. H =0,45km. 893. B 4 pasa. 894. . = 1,13m.

895. % =0.786m. 896. 4 = 108Mm. 897. A = 34c; curnan B Bojste. 898. Dpdexrur
06ycnoB/IeHbE 3BYKOBBIMH BOIHAMH, PACTIPOCTPAHSIOLIHMUCH 110 Tely ve1ope-
xa.899. 0, = 353‘% 900. N =101.901. L = 45m. 902. h =0,78m,d = 13m.

SJlexmpwuaznumnbte Konebanus u oanbl

CroGoauble b1eKTPOMarHuTHbIe KoneGaHus B KonType
903. 1. 904. B. 905. Venuunres B 2 paza. 906. Ymensiuntes B 3 pasa.
907. YMenbiuntes B 4 pasa. 908. He usmenures. 909. 7 = 6,3-10¢,

v=16-10"Tu. 0. N =57-10". 911.w =3,2-10° pivﬂ.’:)ﬂ. L=051mIn.

913. Yacrora v yMenbutures B 2 pasa, nepuo T’ ysemrumtes B 2 pasa.
914.1,0-10" ¢<T<1,0-107 ¢. 915. 1,0MI'n < L< 6,3MI'n.

916.0,10MTI't< v< 0,29MT1t. 917.0,16MTu < Av < 50MTu. 918. ¥ MenpuuTn
C, wm ysemuuts Ly B5-10" pas. 919. T = 1,6 mxc; yeamuntes B Ve pas.
920. € = 1,0006. 921. v = 3,8MI'u.

ITepemennbiit anekTpuyeckmit Tok
922.1.923.2.924.5.925.7.926.U, =3,1-10°B, [, = 14A.
cu?

2
927. 1,5-10°Tu< Av< 3,0-107 Tir. 928. € = 0,10, 929. Q = ——h&
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[image: image38.jpg]823.T =13 v =080T 824, [ =25m.825.T = 63¢ v = 016T1,
826. g = 493. 827.1 = 4,0m.828.T =10¢.829, 0 =12 "%5 830.1, =28 cm.

831. a) YMEHBIIUTCS B 1+§ pas; 6) ysennunres B

832.T =0,73c. 833. JludT ABHKETCSA BHH3 C yCKOPEHHEM, MOYJIb KOTOPOTO

a= 3,0%. 834.T =32c.835. At =2 mun 30 ¢. 836. 7) =399 c. 837. Ar =68c.
IS

838. Ha0,3%.839. h=18xm.840.1 = % 841. k =025 noist notentpanbioii

suepriny; & = 0,75 1ist KuueTuieckoii sneprut. 842, % = ]% 843. a) ymetb-
2

utnres; 6) He U3MEHMTCS; B) YMCHBIUHTCA.

TIpyskunHBIH MAATHHK
844. b =16-10 % 845.7 =0,20c. 846. k =63

3V, = 4071 847. YMeHb-

wmTes B 3 pasa. 848. Ymenpunres B 2 pasa. 849. k = 6,310 g

850.7 =T/ +T7.851.T =2n. T .852. T =2n\/;,853, m=040xr.

854. v =345 855. ¥ = —"5 sss.% = 1,6.857. & = 80-10° % 858.T =040¢,
g

5
Dy = 063%. 859.n= ]§ 860. Yxazanme: BOCMOJL3YHTECh YCIOBHEM PABHO-
Becus M sakonom Tyka. 861. Al; = 13w, Al, =3,2cm. 862.T =21 % T

A=(ax, - Ax,)%.sﬁ& A= 3%5. 864, 4 =0.865.2) 0 = 60
3

6)v, =33 %; B)W = 4,470K; 1) x(D) = 024cos(25¢) (m). 866.2) T =0,79¢;
v =1,31156) A = 0160, 8) @y = 9'95; r) 2(£) = 0,16sin(8¢) (M);
)W =0581x; 0) W, =052 Ix. :
Kone6arenbHple CHCTEMBI

¢ = mg{ =12 - Vi) 2
867.[‘—mg( .868.T7\/E(«/I+ L 1).869.%37t

e s [T 1 1
870.7 =2x J; 20gS. 871. T =2 g(—‘sinu*—’mp}
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[image: image39.jpg]930. 7, =0,29A.931. v =50T, U, = 220B,U/, =3,1-10?B. 932, I, = 80MA.
933. [oToMy uTO TIPH TaKOIi YACTOTE I3 YEIOBEKA BUJIMT MepLaHHe JaMIIbl.

s
934.Q =24x/lx. 935. &y = 1.k, =0.936. W, = C;’" [HmS[ 2

i)

;
Wy = 982 V2).987.W, g =Wo s =50ullx. 938.7 = 22 g,.

939. g =30MK.

Tpascopmaropst

940.U, =20B.941. 1, =17 A. 942. TpanchopMaTop NoHIDKaouHii
943.1=95%. 944. N=91%.945. N, =250, N, =14-10".946. k=52,

N=97%.947. N, =126.948. 1, = 0,83 A. 949. %‘— =27
d 2

DIEKTPOMATHHTHBIE BOJIHBI
950. v =9,41Tu. 951. v =0,5MTt. 952. A =1,8-10° M. 953. YBemmauts

emkocth B 7,1 pasa. 954. YBemtunth emxocts B 1,5 pasa. 955. d = 0,79 mm.
956. [ =21xm. 957. N =1200.958. v = 1,50k 959. N = 3750.
960. A =90km. 961. / = 70xm. 962. d = 10cm.

OnTtuka

Bonnosas onmuxa

Cser. ITokaaarens npesromienns. Murepdepenuus caera
963. B. 964. 2. 965. B. 966. N = 4,29-10". 967. v =500-10" I'1.

968.1,33-1077 ¢< T <2,67-107"" ¢. 969. n = 1,33.970. A =526 1w
971. A =3,6cwm. 972. AL = 137nM. 973. % =0,661974. 1, = 4101™m.

975. h =3,0cm. 976. A = 7501m. 977. & = 429um; A = 600nM. 978. Ha sxpate
06pasyOTCs IKBUAMCTAHTHBIC UHTEPDEPCHLIMOMHBIE TTOTOCE Ha PACCTOAHNAM
a =30cM.979. d = 0,20Mm. 980. / =2,0cm. 981. & =500mm. 982. d =356 1.
(DEhFd__gg,

983.a =0,75mm. 984. [ = ————————
a MM. Xd=F)~hF

Jindpakuus ceera
985. a. 986. 1. 987. A =25MKn. 988. A = 4,0-10” Hm. 989. k =34.990. k = 14.
991.6 =1,6°992. & =125mkm. 993. N =7;8,,,, = 64°. 994. [lndppakumon-
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[image: image40.jpg]HBIE MAKCHMYMBbI ﬂp)‘l6jl!43ﬂ1‘cﬂ K LeHTPaJIbHOMY; HanpuMep, Ui nepeoro
sind, - sin@,

b _dy _» 995 % =60-107m. 996 h =1 =Tdon.
sinel ~ d,
997. % = 544, 998. & = 6871, 999. &y = 2.k, =3 1000, & = 1 fcw.

1001. & =580nm. 1002. 2 =52-107 M. 1003. &, = 424nm; N = 833.

1004. h = 23cm. 1005. d = 16Mkm. 1006. N =3.1007. d = 16mxm, N = 81,
1008. N = 4; i Ay, Ay, A | ICPBOrO MOPSZKaA 1 JIHHHSL HYJIEBOTO TIOPSIKA;
h=40cm. 1009. &, =348nm, N =17.1010. AA =52um.

I'eomempuuecxa)z onmuxa

TIpsimonmuelioe pacipocTpaneHue U OTPasKEHHE CBeTa
1011. 1. 1012. 5. 1013. 6. 1014. 6. 1015. a. 1016. 6. 1017. B = 40°.
1018. 00 =25°. 1019. ¢ = 60°. 1020. 6. 1021. Ysennunrcs na30m.

1022.¢ = 30%. 1023. H =52m.1024. . = 63°. 1025, H = 80m.

1026. Ypemuures 8 2 pasa. 1027. Ap = 20°. 1029.B = 63°.,

1030.2) 0 =1205™:6) 0 = soL'”. 1031. v = 7.75M 1032, ¢ =225°.
4 =

u
1033. ¢ =37°.1034. o yrom 120°. 1035. / = 0,5m. 1036. /4 = Hﬁ.
1037. ¢ =90°. 1038, [TpaBubHBI TPEYToAbHIK miomanbio S = 1,7-102cm?.
1039.7=34m.1040.2) r = R; 6) r = R(cos¢ + tgo(1 +sin@)) = 1,7R.

Ilpenomaenne cera

1041.6.1042. 6. 1043. 6. 1044. €. 1045. o0 = 33°. 1046. B = 38°. 1047. ot = 60°.
1048. B = 26°.1049. = 17°.1050. n’ = n. 1051. ot = 56°, B =34°.

1052. 1 =9.8M.1053. ¢ = 124°. 1054. o = 74°. 1055. o« = 67°. 1056. ¢ = 90°.

1057. d; = 48cw. 1058. o = arctg n. 1059. He uamennrcs. 1060, d = ’?R;':
-

CropocTs cBeTa B BenecTse
1061. 4 =30m. 1062. v =2,1-10" % 1063. B =31°.1064. B = 35°.

1065. v =2,0-10% % 1066. 7, =2,42.1067. d = 40m.1068./ = 10m.

1069. 1 = 63cw. 10701 = %.
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[image: image41.jpg]1141. [ = 40m. 1142, D = 0,2 ntp. 1143. D = -0, 1an7p. 1144. D = 7,5amtp.
1145. D = 18amp. 1146. D = ~6.3amrp. 1147. D = 10 anrp. 1148.T, = 0,38,
1149. F = 4,8cm. 1150. F = 18cm. 1151, F =36em: T = 1,5, ysesmuennoe.
1152.7 =3R.

Ontnyeckue npuGops

1153. Usobpakenne neiicTBUTEIbHOE, EpeBepHyTOE f, = 7 g‘ 1 =027M.
2Dy =

1154.T =5.1455. h = 56cm. 1156. Ha paccrosuinu [ = 80cm 3a cobuparoieit
2un30it. 1157. Tipu 6,7cm < d < 20cm i d > 60cM OT nepBoii TMH3LL

1158. F = -60cwm. 1159. F = -13m. 1160. A/ = 80cm.

1161. F = —13cm. 1162. f, = 80cm. 1163. F, = 0,38F. 1164. R, =0,50cm.

1165. 3, :%(uﬁw] =24 41677

1169./ = g 1170.T =2. 1471, F, =36cm, F, =-2,6cm. 1172, Ha 2.0cMm niep-

TEHANKYIAPHO [JIABHOM ONITUYECKOH OCH JIMH3BI B IPOTHBOMONOKHYIO CTOPO-

ny. 1173. lipn / < F — ner pewenwii; npn F< [<R+F d = 7%, npu

I>R+Fdy =2 d, = FU=R) 4474 h—67cm.
= I-R-
1175.9,,,, = F -aresin [%] 1476 = 20,0, ~ 2. 1477.p = 50,
fsina v
gl 0% B
dsinB 25

Iloctpoenne n306pakeHuii NPEAMETOB B TOHKHX JIHH3AX
H CHCTEeMaX TOHKHX JIHH3
1178. 5. 1179.a. 1180. 8. 1181. 6. 1182. a.

Onmuuecxue npubopot. Inaz

1221.6.1222.6.1223. a. 1224. 2. 1225. 6. 1226.T = 8,3, 1227. F =5cm.

1228. Ot F; =25cmn0 F, =1,7em. 1229, d =2,5¢m. 1230.T = 0,67; ner.

1231. D =16anmmp. 1232.T =59.1233.T =1,7. 1234. H =3,0m.

1235.d = 42M.1236.T, =13.T, =421, =25.1237.T = 40.1238.d = 1,2m.
1239. h=10m. 1240.T =25.1241. d =50 m. 1242. F =24 mm.

1243. D =10antp. 1244. d = 47em. 1245, 1< 1,3 mc. 1246, F = 0,4m.
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[image: image42.jpg]Tloaxoe oTpaxkeHue cBeTa LR

1071.a.1072. o, =33°.1073. ¢ = 49°. 1074. % =34%.1075. o, = 62°.
h

1076.7 = 70m.1077. 0, =61°.1078. 00 = 49°. 1079. R = ———.

: Jn'-1

1080. H =53m. 1081, B 1,2 paza. 1082. 7 = R%. 1083. n< 141

3

=60°.1085. n,,,, =1+sin’c. 1086./ = (R—-r)Vn’ —1=26cm" *
arcsin(%)i arcsin(—:l—sinaj : S 1Ry

R R— & {

PacnpocTpaHenHe cBeTa yepes I10CKONapaLIebHyo IIACTHHKY H IPH3MY
1088. 7 = 1,5mm. 1089. h = 2,2Mm. 1090. d =29cm.

1084.

7
f091.d =t rosinTe gy
sina Vn? —sin”a - cosar
1092 1= — 3% /7T RT “Snsing = 15.1093. d = 1,7cm. 1094, Pazuyc
dsino—h
yBemunTes Ha AR = d| tgo - Si"fl +h(tg&— Si“‘} )
Jn? =sin’a ¢ = sin’o

1095.6 = 77°.1096. Yros npu Bepiunne o = 36° yIJbl TPH OCHOBaHHI
B =72°.1097. n = 1,6.1098. 8 = 37°.1099. o0 < 44°.

Tonxue nunzot

‘DopMyna TOHKOH AHH3BL
1100. 5. 1101. 1. 1102. e. 1103. 6. 1104. 2. 1105. / = 17cm. 1106. f =15 m.

1107. f = 43cm. 1108. f = 7,5cm.1109. / =17cm. 1110. / =33cm.
1111, F = —10cm. 1112, F =38cm. 1113, F = 13cm. 1114. F = 12cm.
1115. f = 0. 1116. [ = 14em. 1117, d = 75em. 1118, D = -3anp.
1119. F =20cm, D = 5anrp. 1120. D——16um‘p 1121, Ypeanunres Ha

22.|F|=
Af =5hem. 1122, |F| = 16cm. 1123. Al = Adr ZM

VBenHueHue TOHKO# JHH3BI
1124.6.1125. 8. 1126. 8. 1127. 6.1128.8.1129. 5. 1130. p =k + 1.

1131, / = 43cm; h = 1dem. 1132, f =27ex; H = 45¢um. 1133, F = 13cm.
1134, F = 12cm. 1135.d = In. 1136.T = 5. 1137, h = JH I, = 12ns.
1138. f = IN(T + 1) = 48cwm. 1139, F = ~38cwm. 1140.¢,,,, =2.9°.
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[image: image43.jpg]1247. D = -5,51ntp. 1248. D = 6,7 anTp. 1249. AD = 4anp.

1250.d,,, =24cm. 1251, D = -2,7 urp. 1252. D = 2.8 anrp. 1253. Her, Tak
KaK ee ONTHYeCKast CHJIA B BOJIEC 3HAYMTENbHO yMenbunrest. 1254, h =20 cMm,
F = 86cm. 1255. 1< 0,79mc. 1256. / = 17cm. 1257.T = 275.1258. 8 =50°.
1259./ = 47cm.

OcHOBbI ceyHanbHON TEOPUH OTHOCHTENIBHOCTH

1260. 6. 1261. . 1262. 6. 1263. a. 1264. 6. 1265. r. 1266. 6. 1267. a.
1268. B pesiTBUCTCKO# (pH3HKe CKOPOCTD Mepeaayun B3anMoeicTBHiT KO-
neuna. 1269. TIpunip otHocuTeabHOCTH DitHinTeHHa paccMaTpHBaeT Bee

usnyeckue snenus. 1270. [ = 066m. 1271, IL =06.1272.2=099 c.

1273. 2 =0,995 c. 1274. Am =1,1-10"" kr. 1275. Am =2,1-10 " kr.

1276. Am =63-10° kr. 1277. v = 0,92 ¢. 1278. Besescrsue manocti addekra.
1279. Y ckopetme Tena Gy et crpemutses K Hyuo. 1280.30-10%.

1281. AM =4,7-10" kr. 1282, v = 0,86¢. 1283. k = 1.8.1284. v =097c.

1285. k =32, Al =24m.1286. 0 = 296- lO"M 1287.12nc. 1288. k =50.

1289, Am = 0,93xr. 1290. p =60-10" MJ@ 1291, Am = 1,110 kr.
12920 =29-107 X 1293, Am = 70r. 1204, T=1.5-10" ser.

1295. p = 596- 10“ UM p_193.10°% i, 22 p 23‘%7—3,3%.

1296. At = 2 10° ner, At=124(l 1297. 1 =32rona. 1298.1=5,5-10"" ner.
1299.7 =21 0B T 1300, Hal)&rond 1301. v =0.95¢0"=32¢.

¢ V3me W, —mc”
P = .13 Lo e
1302. ¢ FrTE 07361303, 7= 7 1304 | = 7

KsaHTtoBas pusuka

@Domonvt. [eiicmeue céema

1305. a. 1306. 1. 1307. B. 1308. 1. 1309. N' = 4. 1310. Cepus Jlaiimana.
1311. Cepust Banpmepa. 1312, Cepus ITamena. 1313. Camast xopotkas (1e-
Bast) crpestka. 1314. 1. 1315. F =33-10"" jixk. 1316, v=12- 10" T'e.
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[image: image44.jpg]1317. B2 pasa. 1318, p = 88-10% %M‘ 1319. p=13-107 g
1320. E =20-107" Jix; p =66-102 “—’Ci. 13214 = 1,58-10" .

1322.% 9,110y 1323. %L = 1410, 1324. A = 330my,
.
E=60-10" [l 1325. F = 1610 x. 1326. n = 1,7. .

1327. Ap = 44-10°7 XM 4398, % = 2.4.10"% . 1329. p =35 mxclTa.
P c

1330. N =27-10%.1331. p = 42mkTTa. 1332. £ =34-10" [x.
1333. N =10-10"". 1334. N =5.1335. (P) = 29kBr.

- Nhe . =g
1336. P = =y 40Br. 1337. - =9.1338.2) p = =%:6)(p)

B (P = %NE. 1339, 1= 7,510 c=2,1v. 1340. = 69- 107 c.

1341, At =24-107°C.1342. p =33mIla. 1343. N =29-10%".
1344. E =17-10"" JIx. 1345. N =3,0-10". 1346. N =39-10".

=2
ot

3axonst pomosPdpexma

1347. 2. 1348. a. 1349. B.1350. r. 1351. B. 1352. . 1353. 1.
1354. E,, =345-10" Jix. 1355. v = 1,7-10" 1. 1356. Her.

1357. v =94-10"I't. 1358. ¢ = 0,286 B. 1359. Ap = 1,5 B.
1360. ¢, =379B.1361. v =1,24-10"Tu. 1362. A = 4,3-107m.

1363. £ = 4,2-10™" JI. 1364. A =34-107 m. 1365. p,, = 3,0-107 %

1366. d,,,, = 8.7mm. 1367. p,,,. =30-10°% ”T“ 1368. 0, =32-107 %
1369. 5 =66-10™ [l -c. 1370. A =2,8-107 m. 1371. 4, =32-10" Jlxc,

M= % = 6201w, He Gyzer. 1372. 7 = 13w, 1373. N = 10-10V.

1374. 4, =50-107m.1375. p = 1,44-105 @ 1376. g = 1,6MKIL
1377. 4, =37-107" JIx. 1378. 1=34-10~¢. 1379. Q = 1,5-107 /.
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[image: image45.jpg]CopepxaHue

Or aBTOpoB

MOJIEKYJIAPHAA ®U3INKA
1. OcHOBHbIE IOHATHA MOJIEKYIAPHO-KuHeTHYeCKOi Teopuu (MKT).

Ocuosnoe ypassenne MKT uneanshoro rasa ...
2 Cpezu»mﬂ KBaApaTH4Has CKOPOCTD IBHXKEHUA MOJIEKY .

3. 3akon /lanpTona
3AKOHBI UTEAJILHOTO FA3A. H3OTIPOIIECCHI
4. Vizorepmuteckuii npoecc

5. isoxopHbiii npoiece
6. Viso6apuniii npouecc
7. OGbeanHeHHbI razoBbili 3akoH (ypasrenye Knaneiipona) .
8. Ypasuenne Knaneiipona — Menneneena
9. Tpahuyeckoe NpejICTABICHAE POIECCOB B HIea bHOM rase
10. MosepxuocTHOe HaTsAX)enne. CBoOHCTBA XKIIKOCTEI

11. HachIueHHbL Tap  BA&GKHOCTD
12. Ctpoenyie 1 CBOHCTBA TBEP/IBIX Te
OCHOBbBI TEPMOJIMHAMUKH

13. Komuectso TensioTsl. Tlepexon BeniecTsa 13 0{HOTO
arperaTHOrO COCTOAHHA B APYTOE .

14. PaboTa B TepMOAMHAMMKE
15. Buyrpetsia sneprus. [lepsbii
16. Ilnkanveckue npouecce!. TenIoBble IBAraTe Iy .....
INEKTPOCTATHKA
apsL. 3aKOH COXPaHEeHHs 3apsia.

AKOH TEPMOAHHAMHKU

17. DnexTpruecku
3akon Kynona
18. HanpseHHOCTb 3JIeKTPOCTATHYECKOTO O,
TIpHELIMIT CYNEPIIO3HLHH ......
19. MoTeHuai 31EKTPOCTATHIECKOTO HONS.
PaznocTs noTeHManos (HanpsikeHye) ....
20. Cesi3b MesK/Ty HANPSKEHNEM 1 MOZIY.TeM HANIPSKEHHOCTH
‘OZIHOPOJIHOTO JICKTPOCTATUYECKOTO NOJIS ...
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[image: image46.jpg]ApepHas U3NKa U INEMEHTAPHDIE YacTHUDI

Soepnvie peaxyuu

1380. 6. 1381. Je. 1382. 20'Pb. 1383. %St — _Je + Y, n3oTon uTTpysi.

1384. YN+ bn— |p+C.1385. [la. 1386. {He.1387. Z =83 A =211.

1388. 2Ra—> 2 {He + 2'Po. 1389. £2Th — 2 Ye+ {He + 2°Th. 1390, X°Pb.
1391. [1atb o-npespantennii n oauo B-npespaiuenue. 1392. 8 o-pacna/ios.
1393. Onun o-pacria v ea B-pacniaza. 1394. §7Np— 2'Bi+6 {He +2 Je.
1395. !'B+ip— 3 He. 1396. [lepsetii it BTopoit nepe‘(cmu obycioBaenst

=23-10".

B-pacnazom, ’I‘pe'ﬂm a-pacriagom. 1397. N = 2eN.,

Inepzemunecxuii 6vtx00 A0epHbIx peaxyui

MoB_ 4309.¢, =83 M0,
HYKIION YKIO!

AE =1,6-107"* 1. 1401. E, =60-10" ‘"LI;K, YN+ jHe - |p+Y0.

1402. §¥Hg + hn— 5 Au + | p. Her, nespironno. 1403. E, =0.80MaB;

In—| H+%e.1404. E = 1,1 [9B. 1405. E, = 061MaB. 1406. E, =0,56MaB.

1407. E =19-10" 5B. 1408. E, =24MaB. 1409. m = 35kr. 1410. Heiitpons

He UMEIOT 3apAZa 1 Ha HUX He AeficTyior cubs Kynona. 1411, H, ax Kak

1398.¢,, =69 1400. PC+IH o PN,

onu Hanbonee MaccusHble. 1412. TloToMy YTO CKOPOCTh YACTHLbI YMEHBILIACT~
ca. 1413, AT = 7.5K. 1414, E = 36M>B. 1415. #'Ra — jHe — §’Rn,
% =10, —i,—‘ =56.1416. N = 84-10". 1447. m = 0,30r. 1418. m =10,5r.

2 2

1419. E, = E, -~ Amc* = 12,8M»B. 1420. k % 1421.m =993 r.

1422.m = 4671.1423.2) m :5,9--10“' Kr; 6)m =0,24 1.

Paduoaxmuenviii pacnad

1424. HeT. 1425. BeencTaye TOro, 4TO YHCI0 HEHTPOHOB B SIPAX 3HAYHTE b
HO Gobine Yuesna TIPOTOHOB, A/pa HCyCT(Jﬁ‘lHBH 13-3a KYJIOHOBCKOTO OTTamN-
kuanms. 1426. k =0,29. 1427. k =0,75.1428. T, = 50c. 1429. k =0,25.

1430. m = 0,75 mr. 1431. AA =36.1432. T, = 42mun. 1433. Af, =93 rona.

250




[image: image47.jpg]21. JIBvKeH#e 3apPAXNKEHHBIX TEJl B 9NEKTPOCTATHYECKOM MO ...
22. DnektpoenmrocTb. Konaencatopst
23. PaboTa ciJi 3/1eKTPOCTATUIECKOTO MO ...
24. DHePrus 3AeKTPOCTATHUECKOTO MOJI KOHAEHCATOPa

HOCTOSAHHBIHA JEKTPUYECKHI TOK

25. DnekTpuecKHit TOK. DNEKTPHIECKOE COTPOTUBACHHE.
Hanpsxenne. 3akon OMa uia yuacTia uenm ..

26. CoeftuHeHHA PE3HCTOPOB
27. Baxon [ixoyns — Jlenua
28. Uctounuk Toka. dextpoasinkymas cuna (3/1C) nerounyxa Toxa,
3akor OMa U1 NOJIHOI /IEKTPHUECKOI ter

29. Momnocts anekrpideckoro Toka. Koadduument nosessoro
neiicrBus (KIT/L) MCTOUHIKA 3IEKTPUIECKOTO TOKA

30. DAeKTPIIECKHI] TOK B Pa3/TYHBIX CPEaXx ..

MATHUTHOE HOJIE. 9JJEKTPOMATHUTHAS UHAYKITASA
31. Cuna Amniepa (3aKoH AMMEDa) ...
32. TIpyHIMT CyNePHO3UIIN MATHWTHBIX NOJTel

33. Cuna Jlopenua. /I ByskeHwe 3apsKeHHbIX 4acTHIl
BMArHUTHOM 10J€ ..

34. DneKTPOMArHUTHAA MHIYKIHS ...
35. iBrkenue MPOBOJIHMKA B MArHHTHOM 110J1e
36. AABnenne camonHAYKIH. MHAYKTHBHOCTD ..
37. DHeprus MarHUTHOTO MOJIA ...
KOJEBAHHUA U BOJIHBI
38. MexaHirueckue Ko/ieGaHus i BOJTHBI

TapmoHuyecKie KoneGanus ...
MaremaTnuecKuii MasTHIK
TIpyXUHHBIT MAATHHK ...
KoneGatesbHble CHCTEMBI .
Mexarti4eckue BOHbL ..

39. DeKTPOMATHHTHBIE KOIeGAHNA 1 BOJIHBI .....
CBoGOIHbIE 2/IEKTPOMATHUTHbIE KOJIeGaHNst B KOHTYpe

ITepeMenHbIiT 9MEKTPHYECKHMIT TOK ..
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[image: image48.jpg]Tpascdopmaropbt
DNEeKTPOMATHUTHBIE BOJHDL
ONTHKA

40. BorHOBas ONTHKA ..
Caer. ITokasatens npenomnenus. Mnrepdepenuns coera
Jlndpakuns ceera ...
41. [eomeTpiyecKas ONTHKA
[psMonuHeiiHOe pacnpocTpaHeHye U OTPaXKeHHe CBeTa
IIpenomnenve cBeta ...
CkopocTb CBETA B BElECTBE .
Ionmoe otpaxenue cBerta ..
Pacnipoctparere cBeTa 4epes MI0CKOMAPALIENbHYIO IACTHHKY

W IpU3MY
42. TOHKHE TMHBHI ...

Dopmyia TOHKOR AHH3B!
YBemruenye TOHKOH THH3H]
Onruteckue npubopsi

TlocTpoerue H30GpaskenH
M CUCTEMaxX TOHKHX JIHH3

TlocTpoenne xo/1a sryyeii B TOHKHX JH3AX .
43. Onruueckue npubopst. [1as .....
44. OCHOBBI CIIEINAJILHON TEOPHH OTHOCHTENLHOCTH ...
KBAHTOBAsI ®U3UKA
45. ®oronsr. [leitcTBue cBeTa ...
46 3axonbi poroatdexTa ... .
SANEPHASL ®U3UKA A DJIEMEHTAPHBIE YACTHIIbI
47. SinepHble peakiH ...
48 . DnepreTutecKkuii BEIXOA ALEPHBIX Peakiuii
49. PanuoakTHBHLII pacnax .
CnpaBouHble MaTepHaTbI
Otser ...

NPEAMETOB B TOHKUX JIITH3aX
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