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Ilpenucaosue

O rny6uHe yCBOEHMS UM CTENEHM MOHUMAHUA (PHU3UYECKHUX 3AKOHOB MOMKHO
CYAUTH II0 YMEHUIO NPUMEHSATh MX HA NPaKTHUKe, HAaIpHUMep IIPHA PEIIeHHH 3a-
fau. COoopHMK «DPusuxa. «KOHCTPYKTOP» CAMOCTOSTENBHBIX M KOHTPOJBHEIX
paboT» IIOMOKEeT NPENOoJABATENI0 OPraHM30BaTh ACATEJHLHOCThL YUYANTUXCH IIO
Pas3sBUTHIO YMEHUSI DEIaTh 3aZa4d M OCYIIECTBAATh KOHTPOJL DPe3yJbTATOB
aToil paboThl. 3agaHusA COOPHHUKA MOTYT OBLITH HCHOJL30BAHBI K AJIA PaGoTel Ha
YPOKax, U B KadecTBe JOMAaIIHUX KOHTPOJBHBIX paboT, U NpH HOATOTOBKE
K 9K3aMeHaM M TeCTHPOBAHHIO.

3agaHMa NJAA CAMOCTOATEABHBIX paGoT HaUpaBJIeHBl HAa YCBOGHHE ydaIqu-
Muca Kypca ¢pusuxku Ha 6a30BoM ypoBHe M (OpPMHPOBaHHE Yy HUX YMEHHUS pe-
ImaTh HECJIOYKHbIe 3aJadyy. YKasaHWsA mHepe] KaXAbIM OJIOKOM 3ajayd IO3BOJIAT
COPMEHTUPOBAThCA, KaKOl TeopeTHMdeCKHii maTepHasl aKTyajieH IIpM HX pellle-
HUHN. 3aJaHMA [OJA KOHTPOJBHBIX paGoT comxep:xar OGoJiee CJIOKHBIE 3aAadd,
pelleHNe KOTOPBIX CHOCOGCTBYET SaKpeIlIeHHIO HAaBBHIKOB aHAJNN38 THIOHYHBIX
Mojzesieit PN3UYeCKUX ABJICHUM.

3amauu AJId CAMOCTOSTENbHBIX M KOHTPOJBLHBIX PabGoT CrpynnuUpoOBaHBL IO
TeMaM. 3HAYHUTEJbHOE KOJUYECTBO MpPeACTaBJIeHHEIX B CO0OpDHUKE TeMAaTHIECKHX
3aJaHMH JaeT BOSMOYKHOCTH IIPEIOJABATEJNI0 BHIOPATH M HCIIOJIH30BATH MMEHHO
Te U3 HUX, KOTOpPhIe COOTBETCTBYIOT NpOrpaMMe KOHKPETHOTO yueOHOro 3ase-
JeHus.

VYcaoBue Kakaoi 3azauu, OyAydd OCHOBAHO HA ONHON M TOH iKe (puamdec-
KO cHUTyauuM, HOpeJCTaBJeHO OAHOBPEeMEHHO B J[ABEHaAaTH BapHaHTax.
MHOroBapMaHTHOCTDh JAa€T BO3MOXXHOCTH YUMUTEJIIO OpPraHM30BaTh paboTy Hau-
6osiee apdHEeKTNBHBIM 00pPa3oOM, COCTABIASA IJA YYEHHUKOB HHAMBHUAYAJIbHBIE
sagaHua. IIpu 3TOM KaXKABIA M3 HUX DACCUUTHIBAET TOJBLKO Ha COOCTBEHHBIE
cuibl. 9TO pasBHBAET CAMOCTOATEJNHHOCTbL yYalUXCS M MOBBILIAET OOBEeKTUB-
HOCTb OIl€HKH, BBICTABJISEMOH yUYHNTEJeM.

B vanuncannu c6opHuKa NpUHUMAaAN yuactae asTopel: C. M. AHADIOmMEYKNH —
3afayy OJisi caMOCTOATENbHBIX pabor, C. M. Asapomeukus u A. C. Ciryxaes-
CKMHi — 3aja4y¥l AN KOHTDOJIBLHBIX pPabor.

ABTOpDEI BBIpAXXAIOT 06JIArOZAPHOCTL AUpPeKTOpy Jjaunes «JIOPHO» (r. Ilerpo-
naBJIOBCK, PecnyGauka KasaxcraH), npenoaasareiio ¢ousuku K. A. Priby 3a
nojie3Hble 3aMEYaHNUS M COBETHI.



SATAYH NJIsA CAMOCTOSATEJBHBIX PABOT

1. Ciroxxenune BEeKTOPOB

Hdansn pewernus smux 3adax Heob6x00umo:
v 3HAMb NPasuUNO CAOHCEHUA 8eKMOpos;
v ymembv npumenamv meopemy ITugazopa 0rsa HaxomOenus zuno-
MmeHYy3bL UL Kamema npamoyzosbH0Z0 MpPeyzoibHUKA.

3amaua 1. BeKTOp CKODOCTM U ABJIAETCA CyMMOH KOJUIMHEADHBIX U COHA-
Mogyiu AaHHEIX BEKTODOB DABHEI
COOTBETCTBEHHO |U|, |0y, |vy|. Ompenenure smauenue BeMUMHBI, 0GO3HAUEHHOM
*, BBHINOJHUTE COOTBETCTBYIOLEE NMOCTPOEHME BEKTOPOB.

" -
OpaBJA€HHBIX BEKTOPOB CKOPOCTEN V) U 172.

Bapnamr | 1 | 2 | 3 | 4 | 5 | 6 | 7 8 9 10 | 11 | 12
), m/c |50 |60 | * | 70 | 80 | * [ 90 | 100 | * | 110 | 120 | *
o, mc [ 20| * | 25|30 | * | 38 | 40| * | 45 | 50 * 55
[03], M/c * [ 35 |40 | * | 45 | 50 | * 55 | 60 * 65 | 70

-

3apaua 2. Bekrop cuaer F ABIIAETCH CYM_I:JIOﬁ KOJIJIMHEapHbIX U IIPOTUBOIIO-

JIO’KHO HATIDaBJIEHHBIX BeKTOpoB cui F, u F,. Moay/iu RaHHBEIX BEKTOPOB DaB-
— — —

HEI cooTBeTcTBeHHO |F|, |[F|, |F,|. Onpemenure sHaueHue BeJUUMHBbI, 0603HAUEH-

HOH *. BBIMOJIHUTE COOTBETCTBYIOIIEe NMOCTPOEHUE BEKTOPOB.

Bapnanr|{ 1 2 3 4 5 6 7 8 9 10 11 12
|f|, H 100 * | 250 {300 * |[500]|150 | * 1000 | 200 * 400
|f1|, xH * 0,2 | 0,3 * 0.4 | 0,6 * 0,8 | 0,9 * 0,4 | 0,7
II_f'" oy H 300 | 500! * | 400 | 250 * | 200 [ 500 * 600 | 1000 | =*

3agaua 3. BeKTOp IepeMelLleHUS S SBJIAETCA CyMMOH ABYX B3aMMHO nep-

o Ed
NeHANKYJIAPHBIX BEKTOPOB IIepeMeIlleHUuN -;1 H 8,.

Moayau paHHBIX BEKTOPOB

— — —
PaBHBI COOTBETCTBEHHO |3|, |5, |8;. Onpenenute snauenue BesmuMHBLI, 0603HA-
YeHHO# *. BhlNOJHHTE COOTBETCTBYIOIIee IIOCTPOEHME BEKTOPOB. Bhrumciure,

- -
YeMy PaBHbI YIJIbl MeXXAY BEKTOpaMM S8 H 81, S u 82
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Bapmanr | 1 2 {8} 4 |5|6 | 7|89 |10} 11|12
1, m * 110 | 50 | * [350| 20 | * | 40| 45 | * | 60 | 650
Is) » (04 (60| * | 60 |280| * [1,53,2| * | 09| 48 [ *
8y, ™ 0,3 | * 30 | 45 * 12 | 2,0 | * 27 | 1,2 | * | 520

2. IIpoexkiuu BEKTOPORB

HAasn pewenus smux 3adaw neobxodumo:
v/ 3Hamb, WMo makoe npoeKyus 8eKmopa Ha KOOPOUHAMHYIO OCb;
v/ ymemov npumenamv meopemy IlTugazopa Oan HaxoxdeHus zuno-
MmenYy3bL NPAMOYZOALHO20 MPEY20LbHUKA;
v ymemv nHaxolumb 3HAYEHUA mMpuUzOHOMempuuecKux GYHKYul
0CMpo2o Y214 NPAMOYZONbHOZO0 MPEYZONbHUKA.

3amaua 1. Ha pucynke Cl, a—e usoGpakeHBl BeKTOpHI nepemMemenusi. Onpe-

JeJINTe NMPOEKINH BEKTOPOB. BEIUMCIMTE MOAYJIH BEKTOPOB.

Y

Bapmaar| 1 2 3 4 5 6 7 8 9 10 11 12
Pucynox a 6 B r I e a 6 B r I e
Homepa | , o\ ; 2l 2|1,2|0,2]1,2|3,4(3, 4|3, ¢4|3,4]|3,4]|3,¢
BEKTOPOB :




3axaua 2. Ha pucynke C2, a—B u300pa’keHbl BEKTODPBI CHJI, HalpaBJeHUS
KOTOPBIX COCTaBJAIOT YroJ o ¢ ocbio X MJIU ocbio Y. Moaynap BeKTOpa CHJIBI
pasen F. Onpeznenure nmpoexkuuu BeKTopa Ha och X M och Y.

Y4 Y
3
34 4 2 &
o
o -
4
D) 1
a) 6)
Puc. C2
BapuanTt 1 2 3 4 8 6 7 8 9 110} 11} 12
PucyHok a 6 B a 6 B a 6 B a 6 B

Homep BekTopa | 1 1 1 2 2 2 3 3 3 4 4 4

a, ° 30 {30 {30 | 60 | 60| 60| 30| 30 (30| 60 | 60 | 60

F, H 50| 10 | 15| 20 | 26 | 30 | 35 | 40 | 45 | 50 | 55 | 60

3amaua 3. IIpoekuuu BeKTOpa CKOpocTn Ha ock X M oCchb Y PaBHBI COOT-
BETCTBEHHO U, U U,. OnpenesnTe sHaueHue MOAYJs CKOPOCTH. Buiumciure, ka-
KHe YTIJIbI coc'raBJme'r BEKTOpP CKOPOCTH ¢ ochbio X M OChio Y.

Bapmasr | 1 2 | 38| 4|5 |6 |7 |8 /|9 |10]|11]12

v,, M/C 2 3 4 5 6 8 9 12 10 | 20 15 16

v, M/c 3 4 5 6 10 12 15 16 15 | 40 | 25 20

3. PaBHOMepHOEe NMPAMOJUHEHHOE JBUKEHHE

Ana pewenus amux 3aday Heo6xo0umo 3Hamby:

v opmyry 0as paciema cKopocmu paéHOMEPHOZ0 NPAMOLUHENH020
dsuicenus;

v Kak 3anucviéaemca (8 obuiem eude) 3asucumocmv Koopourambi
PABHOMEDHO 068UNCYULe20C mera Om 6peMeHU;

v/ @opmyay Ona paciema nymu, npoitdeHHO0z0 MmenoM 3G HeKomopoe
épema npu DABHOMEDHOM NPAMOLUHELHOM O8UNCEHUL.

3amaga 1. Ha pucyuke C3, a—B npuBefeHbl rpad@uKy 3aBUCUMOCTH KOOD-
LUHATHl X NPAMOJHUHENHO ABUIKYILErocA Tesja OT BpemeHH. OxapakTepusyiiTe
IBmkenne. OnpefesnnuTe CKOPOCTH TeJa.
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X,M}L X, ™ | X,M“
27 ST
100 ! 200 i l - 400 14
52 74T . pairy ke 21
it ¢ Lt © 152, c
50 5 . 10+ 50
] |
a) —100H -1 6) -2001\4 p) —4001 Y34
Puc. C3
Bapmawr | 1 3 14156167889 j1r
Pucysok a 6 B a 6 B a 6 B a 6 B
Homep
rpadaxa 1 1 1 2 2 2 3 3 3 4 4 4

3anaua 2. IIpamosnHelHOe IBU)KeHHe ABYX TeJ 3aJaHO YpaBHEHHUAMHU
x,(t) =kt +b;, n x,(t) =kyt +b,, rae x,(t) nm xy(t) — KOOPDAMHATEI B MOMEHT
BpeMeHHN { IepPBOTO M BTOPOI'O TeJl coorBeTcTBeRHO. KakoB pusuMuecKuUii CMBICI
BeJINYHH kK, ky, b;, b,? OxapakTepusyiite aBumkenue Tea. OnpenenuTe BpeMms
¥ KOOPAMHATY MX BCTpeuH. YuncieHHBIe 3HAYEHUSA BEJHWYUH NPUBEJEHHI B
Me:xaynaponuoil cucreme eamuun (CU).

Bapmamr | 1 | 2 | 8 | 4 | 5 6 | 7|89 |10]11]12
Tk 3 | 1| 4|6 |25]|05| 2| 2|6 |2)]2 /|10
k, 18| 8|73 |u|w]|2]5]4]s]s0
b, 2 0,5 3 4 1,51 0,2 0,5 1 3 5 5 2,5
b, 4 5 8 15 9 14 13 4 20 | 100 | 50 50

3amaya 3. OT mepeKkpecTKa ABYX B3aMMHO HEepPHNeHAWKYJAPHBIX AOpOr
OZHOBPEMEHHO HAYWHAIOT [JBUIKEHHE C NOCTOAHHBIMHU CKOPOCTAMH V; B U,
ABa aBTOMOGMIIA. Uepes BpeMA ¢ paccTOAHHE MeKAY aBTOMOOMIAMU paBHO L.
Onpegesiure 3HaYeHHe BEJIMUYMHEI, 0003HAYEHHOH *,

 Bapwanr | 1 | 2 | 8 | 4| 5] 6 | 7| 8|10z
vom/c | 20 | 15| » |30 25| a0 | = [ 20]15]30 [ « |25

Vg, KM/Y 72 * 72 | 54 | 108 * 72 | 144 | 36 * 1108 | 72

t, MUH * 2,0 38,0120 * 4,0 | 6,0 | 3,0 * | 1,6 | 4,0 | 5,0

L, km 0,84 30|45 * [23]10,7](9,0 * 154130 8,7| *




4. CKopoCcTh M yCKOpEeHHEe IIPH PAaBHOYCKOPEHHOM IBHKEHHH

Has pewenus amux 3aday Heo6xo00umo 3HAMb:

v/ onpedenenusn u gopmyasv. 0aa paciema CKOpoCmMU U YCKOPEHUSA
npu pasHOYCKOPEHHOM NPAMOJUHEUHOM O8UNCEHUU;

v Kax 3anucviéaemcs (8 obuwem ude) 3a8uCuMOCmy CKOPOCMU PAs-
HOYCKOPEHHO d8uicyuiezocs mena Oom 8pemeHu.

3agaua 1. MaTepuajsbHas TOYKA C HaYaJbHOM CKOPOCTBIO Uy ABHIKETCH
C YCKOpEeHHMEeM a ¥ dYepe3 BpeMs ¢ MMeeT cKopocTb vU. OrnpejenuTe 3HadyeHHe
BeJUYHUHEI, 0603HaueHHo# *. [[BMiKeHHe NPAMOJHHEHHOe, BAOJb OJHOH KOOp-
AUHATHOM OCH.

BapuanT 1 2 3 4 5 6 7 8 9 10 | 11 12

Vg, M/C 7,5 | 0,4 * 16 | 2,0 | 0,8 * 7,0 | 8,0 | 1,2 ® 15

a, m/c? 1020|10] * |50|40|05]| * |80]|6,5]|30]| *

t, c * 1,5 | 2,0 | 0,5 * 3,0 | 8,0 3,0 * 4,0 | 6,0 | 2,0

v, M/c 9,5 * 80 18 | 3,5 * 12 10 16 * 20 | 25

3azaua 2. Ha pucyuke C4, a—B npuBeieHbl rpadUKy 3aBUCHMOCTH IIPOEK-
muu Ha ock X CKOPOCTH ABMMKyLIErocsa Teja OT BpeMeHNn. OxapaKTepuayiiTe
aBmakeHue. Ompegennre ycKopeHHe Tesa. 3alUIINTe ypaBHEHHE 3aBUCHMOCTH

CKOPOCTH OT BpEMEHH.

Uy, M/C

100

Uy, M/C
500

6) -100 B)
Puc. C4
BapmanT 1 2(3|4|5]|6|7 |89/ 10]11]12
Pucynox a 6 B r I e a 6 B r I e

Howmep rpaguka 1 1 1 2 2 2 3 3 3 4 4 4

381(8.‘!8. 3. Teno HayuHaeT ABHATaThbCA N3 COCTOAHHUA IIOKOA TaK, 4YTO B
HEKOTOPhIil MOMEHT BpeMeHH { HPOeKIIMM ero CKOpocTH Ha ock X M oChb Y
PaBHBI COOTBETCTBEHHO U, M U,, & MOAYyJb YCKOpeHus paBeH a. Ompeznenute
3HaYeHWe BEJIMYNUHBLI, 0003HAYEHHOU *.
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Bapmemr | 1 | 2 [ 3| 4 | 5|6 | 7| 8 | 9 |10 |11]12
t, ¢ 20 | 10 | 40 * 50 | 40 | 5,0 * 20 | 12,5 20 *®

v, M/C * 16,080 3,0 * 12 | 9,0 | 24 * 20 | 40| 60
v,, M/c 40 * 16,0 4,0 | 20 * 12 18 4,0 * 30| 80
a, m/c? 256|110 * |12,5]05(0,5| * |10,0 0,25 | 2,0 | * | 20,0

5. IlepememieHue NpH PaBHOYCKOPEHHOM ABMIKEHHH

HAna pewenus smux 3aday Heo6xodumo 3namv:
v/ onpedenenue YckopeHus Npu PABHOYCKOPEHHOM NPAMOAUHEHOM

dsuixcenuu;

v dopmyny Ons paciema nepemeujenus npu Imom OBUINCEHUL.

3amaua 1. JIEDKHMK CIOYCKAaeTCsa ¢ ropel 0e3 HavaJbHON CKOpPOCTH M, ABHU-
rasicb PaBHOYCKOPEHHO C YCKODEHHEeM @, K KOHIy CIyCKa HMeeT CKOPOCTH U.
OnuHy ckjoHa | JBDKHUK IpeojosieBaeT 3a BpeMms t. OmpeAesnTe 3HAYEHHSA
BeJIUYUH, 0003HAYeHHRIX *. Bo CKONBKO pas MSMeHHUTCA BpeMsA [IBMIKEHMS
JBI’XKHUKA 110 CKJIOHY U ero KOHeYHasl CKOPOCTh, €CJIH YCKODeHHe yBeJUYUTCH
B 7Y pas3? OtBer obocHyiiTe.

. Bapmany 1 2 3 4 51 6 7 8 9 10 | 11 | 12
I, m * (100 | 110 | * * 120 | * 130 | 100 * * | 150
t, c 20 * 18 * 22 * 30 * 20 * 24 *
v, M/cC * 10 * 12 | 8,0 * * 8,0 * 10 | 12 *
a, m/c? 0,8 * * 0,9 ] * 1,0 | 0,7 * * 0,8 * 0,9
Y 1416 | 1,8 2 14|16 | 1,8 2 1,4 11,6 | 1,8 2

3agaua 2. Teno, nMeBIllee HAYAJLHYI0 CKOPOCTh Uy, PA3TOHSIETCSA C yCKOpe-
HHEM g ¥ 3a BpeMsA ¢ IPOXOAUT nyTh s. Ompenenure 3HAUCHHE BEJHYHHBI,
o0o3naueHHo#l *. HanmpaBieHue yCKOPeHUs COBIIaJAeT ¢ HAIpaBJeHHNEeM HAaYallb-
HO¥M CKOpOCTH.

Bapmanr 1 2 3 4 b 6 7 8 9 10 | 11 . 12
Vo, M/C * 20 0 * 140 O * 150] O * 1100 O
a, m/c? 2,0 * 1100 ] 10 ¥ 18050 * 10 | 8,0 | * 2,0
t, c 4,0 | 10 * 2,0 50| * 4,01 2,0 * |05 0,1 *
s, M 100 | 300 | 800 | 400 | 50 | 100 | 200 | 30 | 125 | 80 | 200 | 64




3amaya 3. 3aBMCHMMOCTL CKOPOCTH OT BPEMEHHM IIPM TOPMOYKEHHM aBTOMOOH-
JIA 3ajaerca Gopmyioit v = v(t) (Bce Besmumnkbl BeipaxkeHbl B CH). Paccunraii-
Te BpeMsd, depe3 KOTOpOe OCTAHOBUTCA aBTOMOGWIb, M IyTh, NPOIZEHHEIN 34
BpeMs TOPMOYKEHUA.

BapuasnTt v = v(t) Bapuanr v = v(t)
1 v=20 — 4t 7 v=25— 3t
2 v=32 — 8t 8 v=30— 4t
3 v=>5—2¢t 9 v=15—3t
4 V=10 — 4¢ 10 v=18 — 2,5¢
5 v=40 — 2,5¢ 11 v=20 — 2,5¢
6 V=235 — 4t 12 v=12 — 4t

6. PaBHOMepHOEe IBHMIKEHHE IO OKPYKHOCTH

Jna pewenus smux 3adaw neol6xod0umo 3HaAmMb:

v/ onpedenenus u Gopmynvt, CcA3bi8aANULUE AUHELHYIO U Y2]08YI0
cxopocmu, nepuod u wacmomy 6paujeHus;

v Gopmynry Oas paciema yerHmpocmpemumenvbHozo YCKOPEeHUS.

3axaua 1. MarepuajbHas TOYKa BpalllaeTCsl IO OKPYKHOCTH paguycoMm R,
uMesl JUHEHHYIO CKOPOCTh ABMIKEHMsI U. YTJIOBadg CKODOCTH TOYKM (O, IIEPHOJ
Bpaitenus T, yacrora BpamneHus v. OnpeaennTe 3HAYEHUS BeJUYUH, 0003HA-
yeHHBIX *. Kak HM3MeHUTCA yrijioBas CKOpPOCTb, IE€PHOJ] BpalleHHus M UYacTOTa
BpallleHUs1 MaTepPHaJIbHOM TOUKM, ecJIM paJHuyC BpallleHHSA YBEJHYUTCS B O pas
Ip¥ HeM3MeHHOH jauHeiiHO cxopoctu? OTBer oGocHYyiiTe.

" Bapmanr | 1 | 2 | 3 |4 |5 (6|78 ] 910112
R, cMm * 25 1,5 | 50 * 30 * 40 8,6 20 * | 20
v, Mm/c 0,8 * 12 * 10 * 20 * 4,0 ¥ 2,0 *
®, pag/c * 2,0 * * 8,0 * * 5,0 * * 10 *
T, ¢ * * * 20 * * 40 * %* 10 * %
v, ¢’ 50 * * * % 40 * * * * % 40
o 2 4 6 8 2 4 6 8 2 4 6 8

3agaya 2. ABTOMOOMJIB, COBepIllafg MOBOPOT 10 Ayre paamycoM R, umeer
LEHTPOCTPEMUTEJNLHOE YCKOPEHHE a4 TPH CKOPOCTH JBHKeHHA v. Omnpegeisure
3HaAYEeHNe BeJHYHHBI, 0003HaueHHOilI *. Bo CKOJBKO pa3 M3MEHHUTCA IeHTPO-
CTPEeMHUTEJbHOE yCKODEeHHe aBTOMOOMJIS, eCji €ro CKOPOCTH BO3pacTeT B 3 pas
(mIpy HEeM3MEHHOM pajuyce IIOBOpPOTa)?
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v, M/)c * 8;0 >7,0 | ‘* | 10 | 6,0 | * ‘9,0 | ‘8',‘0 j 7,(; 9;0
R, m 20 * 15 | 16 ® 18 | 15 * 16 | 18 * 20
a, m/c? 1,0 ] 2,0 | * 3,0 40| * | 2,01 3,0 * 140) 10| *
B 1,2 )13)|14)15|16)1,7|18(19)20]2,1]| 22| 2,3

3anaua 3. Ilpomessnep auamerpom d Bpaliaercs, Aejads n 06OPOTOB B ce-
KyEAy. Touka Ha KOHIle JIODACTH IpoOIeJlIepa MMeeT IEeHTPOCTPEMHUTEJbHOE
yckoperue a. OnpesennuTe 3HaAYEHNE BeJUYHMHBI, 0003HaUeHHOM *. Bo CKOJIBKO
pa3 M3MEHUTCH LEeHTPOCTPEMUTEJbHOe YCKOPeHUe, eCJaM 4uciio oGopoToB B ce-
KYHAY, COBepIIaeMbIX IIPONEJIEPOM, YMEHBIIUTCSI B Y pas?

a, km/c? * {0816 * |1,0|15| * | 1,218 * |1,2] 1,0

Y 23(22(21|20(1,9(18 (17| 16 |1,5| 1,4 | 1,3 | 1,2

7. IBMKeHHEe Tesia, OPOIIEHHOr0 IOJ YriIOM K TFOPHM30HTY

Ana pewenus amux 3adav neo6xodumo:

v/ 3namv, kKaxoe xapaxmep 0euicenus mena (pPasHOMEDHOE, PABHO-
ycropennoe) 8001b 20pDU3OHMAALHOL U B8epMUKANbHOIL oceil Koopdu-
Ham, ecau meno OpouLerHo nold Yzaom K z0pu3oHmy;

v/ ymemv naxodumd npoexKyuu ckopocmu meaa, GPoOuLeHH0z0 nod
Y2a0M K 20pu30HMY, HA 20PU3ORMANLHYIO U 6EPMUKANLHYIO OCU KOOD-
dunam.

3amaua 1. Teno GpomieHO ¢ HEKOTOPOIl BBHICOTHI MOPU3OHTAJBHO C HAYayb-
HOIi CKOpPOCTBIO V,. Uepes BpeM# t mojieTa BEKTOP CKOPOCTH TeJa COCTaBJAET
¢ TOpPH30HTOM yroJ o. OmpezenuTe 3HaYeHNE BeJWYMHBI, 0603HadYeHHOH *.

Vcxopenue cBOGORHOTrO MajeHUs mpuMure paBHBIM 10 m/c?.

t, c 3,0 * 12040 * | 3,0 50 * 4,0 | 6,0 | * [ 5,0

a, ’® * 30 | 20 * 40 | 30 * 50 | 40 * 60 | 50
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3agaua 2. C BepTUKAJIbHOI'O O6pbIBA PEKH BBLICOTOIH /i GpOILIEeH ropU30HTAJIb-
HO KameHb. HauvajnpHada CKOpPOCTb KaMHfA U, OH HaXOAHTCA B IOJieTe B Te-
YyeHHe BpPeMeHHU ¢ M IafaeT Ha paccToaHuu L oT ocHoBaHus obGprniBa. Ompene-
JATe 3HAYECHWUS BEJHYUH, OOO3HAYeHHBIX *. YCKODeHHe CBOOOAHOrO NajeHHu:A
mpumuTe paBHbiM 10 M/c?. Bo CKOABKO pa3 M3MEeHHTCH JajJpHOCTH L mojera
KaMHA B TFOPHU3OHTAJILHOM HAITpaBJEeHHM, €CJAM HayajJbHasi CKOPOCTb KaMHHA
yBeJU4YHuTCA B k pas?

Bapnant 1 2 3 4 5 6 7 8 9 10 | 11 | 12
h, m * 15 * 20 * 10 * 25 * 20 * 15
Ug» M/C 20 * * 15 | 10 * * 10 | 25 * * 20
t, c 2,0 * 1,5 * 1,5 * 2,0 * 2,5 * 2,5 *
L, ™ * 40 | 30 * * 30 | 25 * * 15 | 35 *
k 1,5 2 2,5 3 2 2,5 3 1,5 | 2,5 3 1,5 2

3agava 3. I3 opyANA NpPOM3BOSAT BBICTPEJ IOJ YIJIOM O K ropusaoHry. Ha-
4ajJbHAS CKOPOCTh CHapAja U,. Uepes BpeMms ¢ cHapAk HaXOAMTCS Ha BeIcoTe A.
OnpenesnTe 3HAYeHHe BeJIWYMHEI, 0003HaueHHOiT *. Yeped CKOJIBKO CEKYHJ
Iocjie BBHICTPeJia CHapsaA AOCTUTHET MAaKCUMaJbHON BbICOTHI? COIPOTHUBIIEHUE

BO3AYXA He yunThIBaliTe. YCKOpeHHe CBOGOAHOrO NaJeHHUs MPUMUTE PaBHBEIM
10 m/c”.

BapnanTt 1 2 3 4 5 6 7 8 9 10 |11 ] 12

a, ° 30 | 40 * 40 50 * 50 | 60 * 60 | 30 *

Vg, M/C 900 | * | 700 | 1000 | * | 800 | 800 [ * [ 900 | 700 | * | 1000

t, ¢ 20 | 25| 30 15 20 | 25 30 | 16| 20 25 | 30 15

h, kM * 13| 14 * 12 | 12 * 9195 * 6 6,5

8. 3akounst HuroTona

Jna pewenus amux 3adaxw Heob6xodumo:

v 3Hamb POPMYAUPOBKY U MameMAMULECKYIO GOPMYLY 6MOPO20 3a-
xona Hviomona;

v/ ymembv npumenamo Gopmynvt OAa pacuema YyckKopeHus u nepeme-
WeHUA Nnpu PABHOYCKOPEHHOM O8UNCCHUU;

v 3HAMb POPMYAUPOBKY U MaAmMeMAMULECKYI0 POPpMYRY mpembezo
3axona HviomoHa.

3anaua 1. Iloxg peiictBuem cuabl F Teslo Maccoil m ABHIKETCA C YCKOPEHH-
eM a. Omnpegennre 3HadYeHHe BeJUYHHBI, o0o3HauyeHHOH *., Bo cKoJbKO pa3s
U3MEHHTCS YyCKODEeHHe TeJja, eCJIH CHJa, AeHCTBYIOLIad Ha TeJjo, yBeJHYHUTCS
B k pas?
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Bapmamr | 1 | 2 | 3 | 4| 5 |6 | 7|8 |9 |10] 11|12

F, xH * 0,150,800} * [0,02|18| * j0,5| 10 | * | 0,40 | 0,25

m, Kr 0,2 * 200 | 8,0 * 90 | 40 * 1500 70 * 20

a, m/c? 6,0 | 5,0 * 40 | 8,0 * 120140 * | 15| 20 *

3amaua 2. [IBurasch NpAMOJMHEHRHO, aBTOMOGMIL Maccoii m 3a Bpems t yBe-
JIHYUBAET CBOIO CKOPOCTh OT U; JI0 U,. CHia TATM JBUTaTEN]d aBTOMOOWJIA pPaBHA
F. Omnpenenute 3HaueHWe BeJUYMHEBI, o6o3HaueHHol *. Kakoii myTs mpoiineTr aB-

TOMOOMJIb 3a JaHHOe Bpemsi?

BapmanT 1 2 3 4 5 6 7 8 9 10 | 11 | 12
m, T * 09112141 1,6 * 1,6 14|12 0,9 * 1,8

t, c 20 * 18,0( 10 12 15 * 5,0 ( 12 | 8,0 | 10 *

U, KM/Y 72 | 54 * 36 | 108 | 36 72 * 18 72 54 | 36

Uy, kM/94 | 144 | 90 | 54 * 144 | 72 | 144 | 72 * 108 | 90 | 108

F, xH 14112(1,5] 1,6 #* 08|20 (14]1,6 * 1,8 1,6

3agaua 3. Ilpu cTONIKHOBEHMH ABYX BaroHOB CKOPOCTb ABMYKEHHA BaroHa
Maccoil m yMeHbIIAEeTCss ¢ YCKOPEeHHEM 4, a CKOpPOCTh APYroro BaroHa Mac-
coil m' yBenmuumnBaerca ¢ ycxkopeHueMm a'. OmpezelnrTe 3HaueHWE BeJIWUYMHEI,

0003HaYeHHOU *.

Bapmanr | 1 | 2 | 8 | 4| 5| 6 | 7| 8| 9 |10 11| 12

m, T 24 | 32 | 40 * 54 40 32 * 30 | 28 | 58 *

* 10,4051 0,6 * 0,2 | 0,6 | 0,8 ® 0,5 03] 1,0

! 30 * 25 | 30 | 60 * 24 | 256 | 25 * 54 35

a', m/c? 0,6 | 0,5 * 0,4 03] 0,15 * 0,6 | 0,4 | 0,6 * 0,8

9. Cuna ynpyroctu

Haa pewenua amux 3aday Heo6x00umo:

v 3Hamb QOpMYAUPOSBKY U Mmamemamuyueckylo GopMyry 3axona
T'ykra;

v ymembdb npumenamsv 3arxonv. Hviomona;

v/ cuumamo, ¥mo 80 8cex cayuasx npumenum 3axon I'yka.
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3amaua 1. K Kplouky AmHaMoMeTpa IPHUKPENUIHN II0JIOCKY Pe3HWHBI KeCT-
Koctelo k. IIpu pacrsiKeHMHM NOJIOCKM Ha JJIMHY X IIOKa3aHHA AMHAMOMeETpa
cocraBuiu F. Ompenenure 3HaueHHe BeJWYMHbI, o0o3HaueHHON *. Kax mnsme-
HATCA IOKa3aHHUA AWHAMOMETDa, ecJHu AedopMalnus NOJIOCKM Pe3UHBl yBeIu-
yuTCcA B O pas?

BapaasT 1 2 3 4 5 6 7 8 9 10 | 11 12
k, H/m * 60 | 70 * 50 60 * 80 | 50 * 70 | 80

X, MM 20 * 40 | 50 * 30 | 40 * 20 | 30 * 50
F, H 1,51 2,0 * 3,0 | 1,5 * 2,5 | 3,0 * 2,0 | 2,5 *
o 1,2 (13|14 (151,213 |14 (15 (1,2 (13| 1,4 | 1,56

3azaua 2. [IBe Npy»KHUHLI, IPUABHUHYB APYT K APYry, CAABHUJIM TaK, 4YTO Iep-
Baf IPY’KMHA YKOPOTHJAch Ha AJWHY X,, & BTopad — Ha AJHUHY X,. decTroc-
TH HOPY>KUH DaBHEI E, u k, cooTBeTcTBeHHOo. OnpejesnnuTe 3HaYeHUE BeJWIUHEI,
obosHaueHHON *. Kax nameHurcsa gedopmanusa mepBoil NpysKUHBI, ecau aedop-
Malud BTOPOH HIPYXHUHBI YMeHbUINTCA B  pas?

Bapuanr 1 2 3 4 5 6 7 8 9 10 | 11 | 12 |
Xy, CM 2,0 * 4,0 | 5,0 | 2,0 * 4,0 | 5,0 | 2,0 * 4,0 | 5,0

Xy, CM 4,0 | 5,0 * 3,0 | 4,0 | 5,0 * 3,0 | 4,0 | 5,0 * 2,0

ky;, H/m 500 ( 400 | 300 [ * | 400 | 300 | 500 | * | 400 | 300 | 500 *
ky, H/m * | 500 | 400 | 300 * | 400 [ 300 [ 500 { * | 400 | 300 | 500
B 1,5 2 2,5 3 2 2,5 3 1,5 2 2,5 3 1,5

3agaua 3. Bpycok Maccoii m HaxXOAUTCA HA TJIAAKOM TOPHM3OHTAJIBHOM CTO-
Je. K GpYCKY IPHKPEMIAIOT NPYKUHY KECTKOCTBIO B M, IOTSAHYB 3a IMPYKU-
HY, IPUBOAAT OpPYCOK B ABMiKeHHe. Ilpu ABM)KeHUHM O6pyCKa C YCKOPEHHEM a
npyskuHa gepopmupyercsa Ha Aauny x. OnpezennTe 3HaYeHHe BeJUYHHBI, 060-
3HaYeHHOHM *. Bo CKOJMBKO pas M3MeHHTCA ycKopeHue Gpycka, ecam gedopma-
YA NPYXUHBL YBEJIUYUTCHA B y pas?

BapuanT 1 2 3 4 5 6 7 8 9 10 | 11 12
m, Kr 0,5 |04 | * 0,5 0,4 | 0,3 * 0,4 | 0,3 | 0,5 * 0,3
k, H/m 100 * 200 | 250 | 300 * 150 | 200 | 250 * 100 | 150

a, m/c? * 7,0 | 8,0 | 6,0 * 8,0 | 6,0 | 7,0 * 6,0 (| 7,0 | 8,0
x, CM 2,0 | 3,0 | 4,0 * 6,0 | 2,0 | 3,0 * 5,0 | 6,0 | 2,0 *
Y 1,5 |14(13|1,2 15|14 (13|12 |15 1,4 | 1,3 | 1,2
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10. Cuna Tpenus

Anra pewenus smux 3adaw Heo6xo0dumo snamo:
v @popmyny Oaa pacuema cunb. MPeHus CKOLbIEHUA

3amaga 1. IIpn M3yuYeHUM CUJIBI TpPeHHUS, BOSHUKAWOIIEH MeXAYy AePEeBSH-
HEIM ODYyCKOM ¥ TODHM3OHTAJLHOI IIOBEPXHOCTBIO CTOJIA, 3KCIEPUMEHTATOPD
NpUKpenusa kK O6pycky auaamoMerp. IlocTeneHHO cmemasd AMHAMOMETD BIOJb
MOBEPXHOCTH CTOJIa, OH M3MeHAJ TeM ca-

MBIM CMJIy THIH, AeiCTBYWOINyI0 Ha 6Gpy- F
COK CO CTODOHHI NPYKUHBI AUHAMOMETpA
(puc. C5). OgHOBpEMEHHO M3yUYaJICA Xapak- 2

Tep ABMIKEHMS, IPOU3BOAUINCH U3MEpPEHHUSA
nepeMelieHns, CKOPOCTH, YCKOpPeHUs Gpyc- Puc. C5
kKa. IlonyuyeHHBle AaHHbLIE NO3BOJHJIH JKC-
NepUMEHTATOPY NHOCTPOHUTH rpaduK 3aBM- Frpenna
CHMOCTH CHJBI TPEHHUS OT CHJLI THATH

(puc. C6). Ha rpaduke mo ropu3oHTAILHORM

OCH OTJIO’KE€HB! 3HA4YeHWUS CHJLI THATH,
deiicTBymolleil Ha OGPYCOK, IO BepPTHKAJb-

HOM OCH — 3HAYEHUSA BO3HUKAWOIINEH IIpH

3TOM CHJBI TpeHHs. IlosgcHuUTe, mnOoUeMY

rpaduK ucclaeAyeMOH 3aBHCHMOCTH HMe-

eT TaKoil BuA. JKCIEPMMEHTATOP 3a6hLa

yKaszaTb MacmTab mo BepTMKadbHOH ocu. O 1 2 3  Fogrm H
Omnpenennte u3 rpaduka, IeMy paBHa cHIa
TPEeHUSsI IpH CHJie TATH, paBHOH F. Puc. C6

F, H 0,6]25(110,;30 1535|0225 {1,0}3,0]| 15| 3,56

3amaua 2. Korga pesuHoBasa maii6a HaxXoAUTCA HA FOPM3OHTAJBHOI IOBEpX-
HOCTHM JIbJa, TO CHJA TSXKECTH, AEHCTBYIOINAA Ha A0y, ypaBHOBEIIMBAETCA
cuioii peakuuu N €O CTOPOHBI MOBEPXHOCTH Jbja. Ecau, ymapuB mo 1uaiibe,
38CTABHTh €€ CKOJb3UTh II0 IIOBEPXHOCTH JIbAA, TO BO3HUKHET CHJIA TPEeHUS
croibkeHus F,. KoapuIneHT TPeHMa CKOJBXKEHNA MeXAy maiboit u mosepx-
HOCTBIO JbZa paBeH n. OnpegesnntTe sHaueHHe BeJMYHHBI, 0003HAYEHHOH *.
Bo ckoJIbBKO pas M3MEHHMTCSA CHJIa TPeHHUA CKOJbKEHHS, €CJIM CBEpXy Ha Imaii-
Oy IOJIOKWUTH N TAKMX JKe INaii6?

F,, H 027| * |024|029| * |031|032| * (036|037 * |033
u 015|018| * (018|020 * |020[022]| * |o022015| *
n 1 2 3 2 3 4 3 4 1 4 1 2
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3amaua 3. MarsuT NIpUTATHBAETCA K FOPU3OHTAILHO PACIOJIOKEHHON CTaJb-
HO# muure cuioit F, ... Ilaa Toro 4To6bl MATHUT MOr DABHOMEDHO I BUraTh-
cSl II0 MOBEPXHOCTH ILJINTHI, K HEMY JOJ2KHA OBITH IPUJIOXKEHA B FOPU3OHTAJNIL-
HOM HanpaBieHuu cuyna F. KosdduimedT TpeHUs CKOJIbKEHHUs Marfura
IO TOBEPXHOCTH NNUTHI paBeH Q. OmpejenuTe 3HaueHWe BeJTHMUMHEBI, 0003HA-
yenHoil *. CumraiiTe, 4YTO CHJa, C KOTOPOH MAarHuUT NPUTATHUBAETCA K IJINTE,
BO MHOTO pas 6oJibllle CHMJIbI TSAMKECTH MAarHHuTa.

Bapuanr | 1 2 3 4 5 6 7 8 9 10} 11 12

Forawa H | 10 | 8,0 | * | 40| 10 * 60| 4 * 180 60 | *
F, H 40| * [ 25108| * |30 (25| * |15 (20| * | 25
m * 1025|020 * |030/025| * |[0,15]|030( * |0,20]|0,15

11. Cuia BCeMHPHOro TATOTEHUA

Hdna pewenus smux 3adaw Heo6xo0umo 3HAMb:
v popmyavt 04 pacuema nAOMHOCMU 8eULeCMEaA U CULbL MANCECMU,

v (OpMYAUPOBKY U MamemamuuecKyl Gopmyay 3aKOHA 6CEMUPHO-
20 mazomeruas.

3amaua 1. Meranauueckuii GPYCOK HIPAMOYToJibHOM (GOpPMBI pasMepoM
a X b X ¢ noaBeiiteH K guHamomerpy. Ilokasanusa aunamomerpa F. ILnoTHOoCTh
metasna p. OnpefgenuTe 3HaYeHWEe BeJIMUYMHBLI, 0603HaueHHOH *. Bo cKoabKO
pa3 U3MEHATCA MOKAa3aHWA AUHAMOMETpa, ecJH Bce pasMephl OpycKa yBeJd-
YuTh B o pas?

Bapmasr| 1 2 3 4 5 6 7 8 9 10 11 | 12

a, cM 10 | 12 | 14 18 * 20 16 10 14 12 * 18

b, cm 6,0 | 4,0 | 3,0 * 5,0 | 8,0 10 | 4,0 * 6,0 5,0 | 6,0

¢, CM 20| * |1,5| 2,0 | 3,0 | 4,0 | 0,50 | * 3,0 [ 2,0 [ 2,5 | 4,0

F, H 53138 * | 25,1 23,6 | 55,2 * 4,2|1173 (12,6 | 23,6 | *

p, r/em®| * (27|78 89 | 7,3 * 11,3 (72| 7,0 * 19,3 | 2,7

o 1,6 2 | 2,56 3 1,5 2 2,5 3 1,5 2 2,5 3

3anpada 2. [IBa Tesa MaccaMu m, U M,, HAXOAAIMeCA Ha PACCTOSIHUM I APYT
OT Apyra, B3aUMOAEHCTBYIOT C CHJION TIpaBUTAILMOHHOTO HNpuTaxXeHusa F. Ompe-
IeqnuTe 3HauYeHHe BeJINUYHHbI, 0003HadyeHHOl *., Kak HM3MeHUTCA cuja rpaBu-
TAIIMOHHOIO B3aUMOAENCTBUA, €CJIM PACCTOAHME MEKAY TeJlaMH YBEJUYUTh
B B pas?
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Bapmamr | 1 | 2 | 8 | 4|5 | 6 |7 8|9 |10/ 11]12
my, 10°xr | 2,56 | * |30(40]|1,5| * [20]|25[30]| * |40/]20
my 10°kr | 2,0 [ 25| * (3040|115 * |20]25]|30]| * |40
r,™ 100 | 150 | 200 | * | 150 | 200 | 250 | * | 200 | 250 | 150 | *
F, MH * lo8|09|07| * |09]|07|08]| * [07]08]0,9
B 3 25| 2 |1,5| 3 |25| 2 |1,5] 38 |25]| 2 |15

3agaua 3. ACTPOHABTHI IIPH 06JieTe HEKOTOPOil IJIaHeThl O0HADPYIKHMJIH, UTO
YCKOpeHMe CBOOOJHOro majeHusa Ha BeIcoTe H OT ee IOBEPXHOCTH paBHO £.
Huamerp nnanetrsl D, macca miaaHerhl M. OmnpejgenuTe 3HaUYEeHME BEJUUHHEI,
o6o3HayeHHOH *.

Bapmamr | 1 | 2 | 3 | 4 | 5| 6 | 7| 8 | 9 [10]11]12
H, km * 400 | 300 | 200 * 200 | 400 | 300 * 100 206 400
gme | 10| * |12 |60|40| * [20]|80 ]| 40| * |60] 12
D, 10°km | 8,0 | 13,8 * 6,8 14,0} 9,6 * 11,4 | 20,0 | 7,8 * 7,2
M, 10*kr| 2,6 | 6,0 2,0 * 0,3 2,5 | 0,6 * 6,6 1,5 | 2,4 *

12, /IBuiKeHHe CIIYTHUKOBR H ILJIAHET

Ana peweHnus amux 3aday Heobxodumo:
v 3Hamb, ¥MO maxoe nepeéas KOoCMUYeCKas CKOpocmb U KAK OHA
céa3ana ¢ paduycom OKPYICHOCMU, NO KOMOPOU O8udlcemca CnYymruukx,
U ¢ yckopernuem c60600H020 naderHus Ha 8bicome OBUNCEHUR CNYMHUKA,
v/ ymemov npumenHamv Gopmyny 0aa paciema yexmpocmpemumels-
HO20 YCcKOpeHuA meana.

3azaua 1. [Ina nyaHeTsl paguycoM R ¢ ycKopeHHeM CBOGOAHOro majeHus g
BOJIM3M IOBEPXHOCTH IJIAHETHI IepBasi KOCMHYECKasi CKOpPOoCcTh paBHa U. Omnpe-
JeJNTe 3HAUEHHE BEJNUYHUHBI, 0003HAUEHHON ¥.

Bapmamr | 1 | 2 |3 | 4| 5 | 6 |7 |8| 9 [10] 11|12
R,10%xm| * | 6,03,4| * |60,0[/250]| * (25| 55| * |250/| 3,0
g, m/c? 4,1 * [3,8] 25 * 93 (98| * |10,5|6,5| * |0,50
v,km/c [8,1|73]| * [182|245| * |[79|29]| * [54]|16,6] *
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3apaya 2. COyTHUK, Bpamaloniuica 10 KPyrosoil op6uTe BOKpYr NJIAHETHI
Ha BeIcoTe H OT ee IIOBEPXHOCTH, ABHIKETCA CO CKOpPOCThIO U. Paamyc mianme-
Tl R, Mmacca miasetrn: M. Onpejenure 3HaUYeHHE BeJUUYUHBI, 0003HAYEHHOM ¥,

Bapmamr | 1 | 2 | 3 | 4 | 5| 6 |7 | 8 | 9 |10/11]12
H,10%km | * 1,56 | 2,0 | 2,5 1,0 { 1,56} 3,0 * 0,510 1,5
v, KM/C 6,9 * 14,7 | 2,78 | 15,2 * 7,1141,5 | 7,0 * 62| 8,0
R, 10°km | 6,0 | 60,0 * 3.4 | 25,0 | 2,5 * 17,010,045 * | 6,5
M, 10** kr | 5,0 | 570 | 87 * 104 | 0,36 | 6,0 * 90 (2030 *

3agaua 3. [IpubIMKEeHHO MOYKHO CUMTATh, YTO ILIaHeTHI COJHEUHOH CHCTEMBI
OBIKYTCA BOKpYr CosHIA mo KpyroseIM opburaM. PaccumraiiTe, 4eMy paBeH
«rof», T. €. BpeMs omHoro obopora miuaHeTbl BOKpyr Connma. Macca Comnna
2 - 10% kr. Paccroanusa or Conuma no rraHeT COJIHEUHOM CHCTEMBI M3BECTHBI.

Paccrosanue
Nnanera B aCTPOHOMHYECKUX B MUJLIMOHAX
eanHHUIax (a.e.) KHMJIOMETPOB (MJIH KM)
Mepkypwuii 0,387 58
Benepa 0,723 108
3emin 1,000 150
Mapc 1,524 228
Onurep 5,203 778
CarypH 9,539 1426
Ypan 19,18 2869
Henrtyn 30,06 4496
AcTpoHOMUYecKasi eJUHHIA — cpefHee paccTroAaHue oT 3emam Ao CoaHua
(1 a.e. = 150 maH KM).
Bapuamr HagBanue njaHeThH Bapuasr HasBanue niaHeTsl
1 Henryn 7 Benepa
& . Benepa 8 Mapc
3 Mapc 9 Onurep
4 IOnurep 10 CarypH
5 CarypH 11 VYpau
6 VYpan 12 Hentyn
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ITodckraska. IleHTPOCTPEMUTEbHOE YCKOPEHHE, ¢ KOTODHIM IIJIAHETA ABH-
sxkercss BOKpyr CoJIHIIA, OompexesisieTcd CHJIOH IPaBHTAIMOHHOI'O B3amMMOAei-
crBua «ConHne — miaaneras. C Apyroif CTOPOHBI, 3TO HEHTPOCTPEMHUTEIbHOE
YCKOpeHHe MOYXHO BBIDA3WUTh Uepe3 Hmepuoj BpalleHHsi, KOTOPHI M HeoOxoau-
MO OIIpeneJsiUuTh.

13. Bec Teana

Hdas pewenus smux 3aday Heo6xodumo anams:

v/ 4mo Ha3bléaIOM 6eCOM mena U KAK OH 6blYUCAAemCa 8 cayuae
dsudceHus mena ¢ ycrKopeHuem;

v/ umo maxoe cocmosHue He8eCOMOCMU U NPU KAKOM YCAOBUU OHO
803HuUKaem;

v dopmyry Ons paciema yenmpocmpemumenbHoz0 YCKOPEHUSR.

3axaua 1. Ilaccakup Maccoit m HaxOAUTCA B ABHIKYIIEMCA C YCKOPEHHEM a
JgudTe, mpu 3TOM Bec maccakupa paBeH P. Ompezenure 3HaueHHEe BeJUYUHBI,
0603HaueHHOH *. YckopeHHe cBOGOAHOro MajeHNUA NMPHUMHTe paBHEIM 10 M/c2.

m, Kr * 60 70 * 80 90 * 65 75 * 85 95

a, m/c? 0,20 * 0,15 | 0,20 * 0,15 | 0,10 * 10,20 | 0,10 * 0,20

Hanpas-
b I 2 T 2 O A A A A
YCKOpeHus
P, H 640 | 570 * 620 | 805 * 720 | 630 * 590 | 860 *

3apmavua 2. ITaccakupckuii JudT HauMHAET ABHXKEHHE M3 COCTOSHHMSA IOKOSA
M, ABATAACh PABHOYCKOPEHHO BBepX (BHH3), 3a BpeMs ¢ mNpoxoAuT nyTh S. Ilpu
TaKoOM JBM:KeHHHU JU(Ta Bec maccakupa Maccoii m pasen P. Onpejenure 3Ha-
YyeHue BeJIMUYNHEI, 0603HaueHHOU *. YCKOpeHMe CBOOOAHOrO MajeHNA IIPUMUTE
paBEEIM 10 M/c?.

Bopmewr | 1 | 2 18| 4|5 |67 8|9 10|n]i12
Hanpas-

nerne (A T 2 O A A O O |
YCKOpeHus

t, ¢ 8,0 ( 5,0 | 6,0 * 6,0 | 8,0 { 5,0 * 5,0 | 6,0 | 8,0 *
s, M * 9,0 {6,5] 20 * 16 10 18 * 6,0 | 15 12
m, Kr 70 * 60 | 80 | 60 * 70 | 60 80 * 80 | 70
P, H 650 | 660 | * (810 560 | 770 | * | 610 | 740 | 870 | * | 710
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3anava 3. BreinmonHAs (GUrypy BBICHIErO MUJIOTAXKA, JIETYMK BEPXHIOK TOU-
KY KPHUBOJIMHENHON TPAaeKTOPHUHU IIPOXOAUT, HAXOAACH B COCTOAHUM HEBECOMOC-
. CKOpPOCTh ABMIKEHMA caMojieTa U, PaJUyC KPUBHU3HBI TPAeKTOPHMHU B JaH-
HOI Touke R. Omnpejesnre 3HaUueHWe BeJINUHHBI, 0003HaUeHHOH *. Bo ckoJbko
pa3 Heo6XOAMMO M3MEHHTh PAAUyC KPUBHU3HLEI TPAEKTOPWH, UTOOBI IIpU yBeJH-
YeHHUH CKOPOCTH CaMoJIeTa B O. pa3 JIETUUK IO-IIpeKHeMy B BepxXHeil TOuKe Tpa-
€KTOPHUH HCIBITHIBAJ COCTOSHHE HeBecOMOCTH?

Bapnanr 1 2 3 4 5 6 7 8 9 10 11 12
v, KM/C 03] * (040 * |0,20| * |]0,25) * [0,35| * | 0,45 | *
R, kM * 10 * 15 * 6,0 * 8,0 * 12 * 4,0
o 1,5 2 2,5 3 1,5 2 2,5 3 1,56 2 2,5 3

14. [IBuxkeHnue MOJX AEHCTBMEM CHJbI TPEHHUSA

Hna pewenusa smux 3adaw Heobxo0umo ymemo:

v/ npumenambv opmysv. Oaa paciema YcKOpeHUA U NepemeujeHus
npu pasHoycKopenHoOM OB8UNCEHUU, UeHMPOCMPEMUMeNLbHO20 YCKOPEHUA,
CUNbL MDPEeHUA;

v ucnoav3zosamsv emopoit 3akon Hbviomona.

3amaua 1. Ilocne ygapa xokKkeumcra Io Iuaitbe ee HavajJbHAfA CKOPOCTh
paBHa v,. IIlaiiba CKOJB3UT 10 IOPU3OHTAJBLHOW MOBEPXHOCTH JIbAA, U Uepes
BpeMs { CKOpPOCTBL Iaiibbl cocrasiadeT U. KoabdUIMeHT TPEeHMsI CKOJIbXKEHUS
maibsl mo gbay p. OmpefenuTe 3sHAUECHME BeJUUYMHBI, 0003HAUEHHON *.

Bapuanr| 1 2 3 4 5 6 7 8 9 10 11 12
t, c 20 2,5 | 30 * 2,5] 3,0 | 20 * 30| 2,0 | 2,5 *

Vg M/c | 10 | 12,5 * 9,0 | 83| 55 * 9,5 190 | 6,5 * 11
v, M/c 13 * 14 13 12 * 13 12 14 * 12 14
p * 10,10(0,15}0,20| * |0,15|0,20|0,10{ * | 0,20 | 0,10 | 0,15

3amaya 2. MOTOLUMKJINCT NIPOXOIUT IIOBOPOT IM'OPHU3OHTAJILHON JOpPOrM ¢ Mak-
CHUMAaJILHO BO3MOXKHOIl cKopocThio V. Paguyc nmoBopora R, koadduumeHT Tpe-
HUS CKOJIBXKEHMA HIMH o gopory p. Ompezennre 3sHayeHUe BeJIUUYHHBI, 0603HAa-
yenHo# *. Kak ciegyeT H3MeHHUTb CKOPOCTb ABUMKEHHSA IIPHM YMEHBIIEHWUH
pazuyca IOBOpPOTa B O pa3d?

BapmasT 1 2 3 4 5 6 7 8 9 10 11 12
R, m 100 | 80 ® 120 | 100 * 80 | 120 * 100 | 150 *

v, KM/4 * 20 | 15 * 25 | 30 * 25 | 20 ® 25 25
u 0,4 * 10,56 0,6 * 0,4 ] 0,5 ® 0,6 | 0,4 * 0,5
a 1,3 | 1,5 2 2,513 1,5 2 2,5 113|155 2 2,5
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3amauya 3. ABTOMOGUJIE PABHOMEDHO ABMIKETCS IO FOPH3OHTAJNBLHOMH Jopore
CO CKOPOCTBIO U,. YBHUAEB NPENATCTBHE, BOAWUTEJh TOPMO3UT B TedeHUHe Bpe-
MeHU ¢, 1 aBTOMOOMJIb, JBHTafACh PAaBHO3AMEJJEHHO, 34 3TO BPpEMS IPOXOMHUT
nyts l. Jamee aBTOMOGHJL HpPOAOJIKAET ABUXKEHUE DABHOMEPHO C MeHbIel
ckopocThio. Ko3hdUIIMEeHT TpeHUA CKOJbXKEHUsA IIMH O HOPOrYy paBeH M.
OnpepennTe 3HaUYEeHHUE BEJIMYMHEI, 0603HAUEHHOM *.

Bapmanr | 1 | 2 | 3| 4 | 5| 6 |7 (8| 9 10|11} 12
Ugs m/c « |15 |25 | * | 25|30 * | 25| 20 | * | 30| 15
t, ¢ 3,0(/20|40] 30 | 40| 2,0|4,0(| 3,0 5,0 | 2,0 5,0] 3,0
I, m 48 * 72 | 52,5 * 48 36 * 62,5 | 88 * 31,5
p 04|03 * |05 (04| * |[03]|]06] * [06]0,5]| =

15. [IBuskenne nox gelCTBHEM HECKOJBKHX CHJI

Ana pewenus amux 3adar Heob6xodumo:

v 3namb, umo makoe pasnodeiicmeywas cuaa, U ymemo ee onpe-
denamby;

v ymemv npumenamsv emopoii 3axorn Hviomona;

v ymemdv Haxo0umb npoeKyuu 6eKmopa Cuabl Ha KOOPOUHAMHbLE
ocu;

v ymemv Haxodumb 3HAYEHUA MPUZOHOMEMPUYECKUX OYHKYUIL
0CmMpo2o Yzna NPaMoOYyz20lbH0Z0 MPeYyzonvbHUKA.

3amaua 1. Ilox feiicTBMeM ABYX B3aMMHO NEPIEHAUKYJAPHBIX cuiI F, u F,
TEJIO MAaccoil m ABMMKETCA ¢ ycKopeHueMm a. OmpejenuTe 3HaueHHWe BeJIHMYMHBI,
obo3HayeHHOH *. Bo CKOJBbKO pa3 M3MEHHTCsS YCKODeHHe TeJja, €CJIH ero Mac-
CY YBEJIHYHUTh B o pas?

Bapmamr | 1 2 3 4 5 6 | 7| 8|9 10 11 {12

F, H 40 | 15 * 20 | 8,0 | 30 * 12 | 27 | 32 * 30

F,, H 30 * 20 | 15 | 6,0 * 60 | 16 | 36 * 36 40
m, Kr * 2,5 | 256 | 5,0 * 25 | 20 | 2,0 * 18,0 50 10

a, m/c? 80| 10 | 1,0 * 2,5 2,0 5,0 * 9,0 | 50| 0,9 *

o 2 3 4 2 3 4 2 3 4 2 3 4

3amaua 2. TennoBo3 maccoit M TAHeT BaroH Maccoil m C YCKODEeHHEM a.
Cusa Taru tensoBosa F,, cuia HaTAXeHUA CHENNKH MeXAY TeIJIOBO3OM M Ba-
rouoMm F,. Oupenenure 3HaUeHUA BeJIUYMH, 0603HaueHHBIX *. Cuioif conpoTus-
JIEHHUSsI MOJKHO IIpeHeOpeub.
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Bapmamr| 1 | 2 | 8 | 4 | 5 | 6 | 7|8 |9 |10 | 11|12
M, T 150 | 180 | 160 | 180 * * 160 | 180 | 150 [ 160 *‘ *
m,r | 20 | 25|38 | * [ 20| * |3 |2 {3/ « |3 | *
a, m/c? | 0,20 * * 0,20 | 0,30 | 0,25 | 0,30 * * 0,25 | 0,20 | 0,30
F,xH | % |41 | * | 40 | 60 | 50 | * |44 | = | 50 | 40 | 66
F_, xkH * * 6,0 * ¥ 7,5 * * 9,0 * * 12

- 3agaua 3. Ilo raagkoit HAKJIOHHOM IJIOCKOCTH AJHHONI L u BeIcOTON h He-
GoJIbLIOH OPYCOK COCKa/NIL3LIBAeT ¢ yCKopeHueM a. OmpejeinTe 3HaYeHHE Be-
JUYUHEI, 0003HaueHHOH *. YckopeHNe CBOOOAHOrO IajeHMA NPUMUTE PABHBIM
10 m/c?. Kax umaMeHHTCA yCKOpeHHMe OpDYyCKa, eCJIM BBICOTA HAKJOHHOM ILIOC-
KOCTH YBEJHUYHUTCA B B pa3 (IpU HEM3MEHHON AJMHE HAKJOHHOM ILJIOCKOCTH)?

Bapnanr 1

8

9

‘10

L, m

2,0 | 1,5 * 1,5

1,0

1,0

2,0

*

1,8

0,9

h, cm

40

50 | 30

40

20

60

20

*

30 -

a, m/c?

* 1,56 | 2,0 *

3,0

2,0

3,0

2,5

*

1,5

2,0

1,5

2,5 3

1,5

2,5

1,6

2,5

16. DJeMeHTHI CTATMKHU

HAna pewenus smux 3adav Heo6xodumo:
v 3namv @opmyry O0ns paciema cuavi msajxecmu;
v/ 3namb onpedenenue u Gopmyny Oas pacuema MOMeHMaA CULbL;
v/ 3HamMb, npu KAKUX YCAO0BUAX MeO, 3AKPenjeHHoe HA OCU, HAXO-
dumcesa 6 cocmosnHuu pasHosecus (Npasuso MOMEHMOS);
v/ ymemv HAxX00UMb 3HAYEHURA MPUZOHOMEMPUUECKUX (QYHKYUL
0Cmpozo Yzaia NPAMOY20AbHOZ0 MPEYZOLbHUKA.

3agaya 1. Crubasa pyKy B JIOKTe, CIIOPTCMEH IIOJ-
HuUMaeT rpys maccoii m (puc. C7). Korama sokreBoil
CYCTaB COTHYT NOA HPSAMBLIM YIJIOM, MOMEHT CHJIBI TS-
JKEeCTH OTHOCHTEJIBHO JOKTEBOro cycTasa paBeH M.
JnuHa PYKH OT JIOKTEBOTO CYCTABa OO KHUCTH COCTAB-
asier L. OnpenennTe 3HaueHHE BEJIMYMHBI, 0003HAUEH-
HOM *. YcropeHue CBOGOLHOro majeHus IIPUMHUTE PaB-

HBIM 10 M/c?. Kak 6yaer M3MEHATHCS MOMEHT CHJIBI

TAMKECTH IPU JajibHeiIieM crubanuu PyKu?
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112

m, Kr * 6,0 | 12 * 12 | 18 * 16 | 6,0 * 8,0 16

M,H'm 18 * 40 | 32 * 63 | 20 * 23 | 438 * 56

L, cm 30 | 36 * 32 | 34 * 34 | 32 * 36 30 *

3amaua 2. Jlern KayaloTCA HA Kauenasdx — JJMHHOM AOCKe, MOJIOMKEHHOI Ha
6pesno (puc. C8). Eciu maccer gereit m, 1 m,, TO NPH AJNHE OZHOW YaCTH JIOC-
KU [, ¥ AjuHe APYyroit uacTu [, Kadeyu HAXOAATCA B paBHoBecuu. Onpezesure
3HAYEeHUe BeJMUYHHBI, 0003HaueHHOH *., Maccy AoCKH He yuuThiBaiiTe. Kakx cie-
AyeT IepeABHHYTH AOCKY, €CJIM CJIeBa Ha Hee CAJAET elne OAUH peGeHOK?

Puc. C8
m;, Kr ”* 40 35 30 | * | '45"‘ ‘46 35 * 30 | 45“ ;0
mgy, KI 40 35 30 * 45 40 35 * 30 45 40 *
L, M 2,0 | 2,2 * 201,81 1,4 * 16| 2,0 | 2,2 * 1,8
ly, m 2,2 * 20118 | 1,4 * 1,6 | 2,0 { 2,2 * 1,8 | 1,4

3amaua 3. PaGouyuit moanmmaer TpyOy, NpUKJIAa-
ABIBAs CHUJY TAK, Kak NoKasaHO Ha pucyHke C9.
Macca Tpy6sl m. B TOT MOMeHT, Korga Tpyba co-
CTaBJAeT yroJ o C IIOBEPXHOCTBHIO 3eMJH, CHJa,
npuKIagsiBaeMasd paboumMm, paBHa F. Onpepenute
3HaYeHHNe BeJMYMHBI, 0003HaAUYEHHOHN *.

Puc. C9

m, 1#1* [« 100 8d * 75 | 60 * | 50 100 x| 60v 45 ‘
a, ° 60 * 1 30| 45 * [ 60| 30 * 30 | 45 * | 45
F, H 200 | 250 | * 1150 (200 | * | 100 | 150 | * | 150 | 200 | *
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17. AMnyabc. 3aKOH COXpaHEHHA MMIIYJIbCa

HAan pewenus amux 3adaw Heobxo0umo:
v ymembe npumenamev popmyry Ons pacuiema CKOPOCMU Mmera npu
PABHOYCKOPEHHOM O6UlceHUU;
v/ 3Hamb onpedenerue u gopmyanry Oas pacuiema umMnyavca meaa;
v ymemb BbILUCAAMbL U3MEHEHUE 8EKMOPHOI BENUYUHDBL;
v 3Hamb OpMYAUPOBKY U mamemamuueckKoe 8uilpaixcerHue 3aKOHA
COXPAHEHUS UMNYabea.

3amaua 1. Teno maccoit m IBHXKETCSA PAaBHOYCKOPEHHO C YCKODEHHEM a4 U
B MOMEHT BpeMeHHU { uMeeT uMnyiasc p. HavasbHas CKOPOCTH Tesa U, Ompe-

JeJUTe 3HAUEHHNE BeJUYMHLI, 0003HaueHHOI *.

TeJla 1 BEKTODP YCKOPEeHMsA COHAaIIpaBJIE€HBI.

BexkTop HauanbHOM CKODOCTHU

BapmanT 1 2 3 4 5 7 8 9 10 | 11 | 12
m, Kr 1,5 * 0,512,5(8,0]| 1,5 * 4,0 | 2,0 | 5,0 | 0,5 *
a, m/c? * 2,5120(1,5|0,5 2,0 6,0 | 2,0 2,0 * 8,0
t, c 2,0 [2,0] 3,0 4,0 * 4,0 | 5,0 | 0,5 | 2,0 * 5,0 | 4,0
P, Kr*M/c 10,5 1,6 | 7,0 * 45 30 12 * 80 | 8,0 | 8,0
Vg, M/C 4,0 | 3,0 * 6,0 10 | 2,0 | 5,0 * 2,080 |6,0)8,0

3amaua 2, Msau maccoit m mocJjie yaapa O CTEeHKY |

NpoJoJxKaeT JBUraThCA C IPe)KHel 10 3HaUeHHIO CKO-

POCTBIO U, a HaIpaBJIeHUe CKOPOCTH IIOCJie yaapa

cocraBiasieT yroa 90° ¢ HalpaBJjJeHHEM CKOPOCTH IO _>.
yaapa (puc. C10). Moayasr u3MeHeHUA HMMIyJbca

Msua NpM yAape paBeH |Ap|. Ompejenure 3HaueHUe

BeJIMYNHEBI, 0003HAYEHHOUN *, Puc. C10

Bapumamr| 1 2 3 4 5 6 7 9 10 11 12
m, Kr *1020(030}| * |0,25]0,40| * | 0,35 | 0,20 * 0,40 | 0,35
v, M/C 10 * 15 | 6,0 * 10 15 12 2,0 * 10
1ap1, 4223 | * |21| 28| * |74| 39| * |085| 56 | *
KI *M/cC

3amaua 3. Pribak Maccoii m 3ampbirMBaeT B HEIOABMXKHO CTOALIVIO Ha BO-
Ae y O6epera osepa JIOAKY Maccoit M. Ilpu aToM J0oAKA IPHUXOJUT B ABHIKEHUE
co cKopocThio U'. 'opu3oHTaIbHAA COCTABJSAOIIAA CKOPOCTH PbIaKa B MOMEHT
npelkKa paBHa v. OnpefesinTe 3HauYeHHE BeJHMUYUHBI, 0003HAYEHHON *.

24




Bapmant | 1 2 3 4 5 6 7 8 9 10 | 11 | 12
m, Kr 60 70 | 80 * 70 | 80 60 * 80 60 70 *
M, xr 40 50 * 40 50 60 * 40 60 40 * 50
v', M/c 1,2 * 3,4 |18 | 2,9 * 1,1 2,5 | 2,8 * 2,1 | 3,6
v, M/c * 4,0 | 6,0 | 3,0 * 6,0 | 2,0 | 4,0 ® 2,0 | 4,0 | 6,0

18. KuneTuuecKkas Heprus

HAna pewenus amux 3adayw Heob6xodumo:
v ymemv npumenamv Gopmyay 048 paciema CKOpOCMU mena npu
PA6HOYCKOPDEHHOM OBudceHUU;

v 3namb onpedenenue u Gopmyry KuHemuuweckol 3Hepauu;

v ymembv npumenamsb Popmyay 0as paciema UMNYAbCa Meaaq;
v/ 3Hambv émopoit 3axon Hviomona.

3anaga 1. Temo Maccoit m ABHXKeTCA PABHOYCKOPEHHO C YCKOPEHHMEM @ U B
MOMEHT BpeMeHHM [ UMeeT KHHeTHYecKy:o sHepruio E. HaualbHas CKOpPOCTH Te-
Ja v,. Onpenenure 3sHaueHHe BeJIWYWHBI, 0G03HauUeHHOH *. BekTop HavyaabHOM
CKOPOCTH Tejla M BEeKTOD YCKOPEHUS COHAMPABJIECHEHI.

-

Bapmamr | 1 | 2 | 8 | 4 | 5 |6 | 7|8 |9 |10]11] 12
m, Kr 2040 * [20] 40 [60]20]| * |60 2040/ 60
a, m/c? 2,0 * 6,0 | 2,0 | 4,0 | 5,0 * 4,0 | 1,0 | 2,0 | 4,0 *

t c * 1203 (40| 20 | * | 10|20 | 40| 10| * | 30
E, kIl 0,9 20 | 132 | 8,1 * 97 10 20 | 7,5 * 3,2 | 67,5
vy, M/C 10 20 30 * 20 30 10 20 * 10 | 20 30

3amaua 2. Pakera maccoit m obiasaer KMHeTHYECKOH sneprueit £ u MMIyJn-
coM p. Onpeaennre 3HaueHHe BEeJIMYUHLI, 0003HaYeHHOUN *. Bo CKOJBKO pas us-
MEHUTCS KMHETHUUYECKas 9HEPrus paKeTsl IIPH YBEeJIUUYEHUHN ee UMIIyJibca B o pas?

Bapmant 1 23|45 6|7 |89 101112
m, xr 100 (80 | * | 200|150 | * [150 400 * {200 (500 | *
E, MIx 50 | * | 40 |400| * [100(300| * |600]200| * | 300
p10°kr-m/c| * [08[16] * [30[20] * | 80|60 * | 10|30
o 15| 2 |25 2 |25 3 |25 3 [1,5] 3 [1,5] 2
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3amava 3. Ha noxosmieecs Teso Maccoii m HauuHaeT AeiicTBoBaTh cuja F.
Yepes BpeMa ¢ KMHeTHYecKas sHeprus Teia paBHa E. Onpenmenure 3HaueHUe
BeJIMYUHEI, 0603HaueHHo *. Yemy 6yJeT paBHa NpHoOpeTeHHas KUHETUYECKAasd
3HEpPrus STOrO Tejia, €CIM HAa Hero B TedeHHe BpeMeHM ¢ OyAer AelcTBOBATH
B B pa3 Gosbinasi cuia?

Bapmanr | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10| 11 | 12

m, Kr 4,0 | 2,0 | 5,0 * 2,0 [ 4,0 | 2,0 * 5,0 | 5,0 | 4,0 *
F, H 100 | 400 | * | 400|200 100 | * | 200 (400|200 | * | 100
t, c 2,0 * 4,0 | 5,0 | 4,0 * 5,0 | 2,0 | 5,0 * 2,0 | 4,0

E, x[lx * 100 | 200 { 300 | * | 200|300 | 100, * | 300 100 | 200

B 3 25| 2 |15 2 | 38 |1,5] 2 |25 2| 38|25

19. IloTteHuuaJdbHasA 3HEPrus

Hna pewenusa amux 3adaw Heobxodumo:

v/ ymemdv pacciumbuviéamev nepemeweHue meaa npu pasHOYCKOpPeH-
HoM Osudcenuu;

v 3namb onpedenenue u opmyay Oaa paciema NOMeHYUALbHOU
3Hepzuu, 803HUKANOULEl nod Odeilcmauem CULbL MANCECMU;

v/ 3namb onpedenenue u opmyary OnA pacuema nomeHyUALbHOIL
3Hepzuu mean, e3aumodelicmaylouux Cuaoil ynpyzocmu;

v 3namb gopmyay 3axona I'yxa.

3anaua 1. ITocse goxaa ¢ BeTKM gepeBa C BhICOTHI H cphiBaeTcA BHU3 Kam-
JIA BOABI Maccod m, M 4yepe3 BpeMsa [ ee NMOTEHIMAJIbHAA 3Heprus pasHa E.
Onpepenure 3HaueHUe BeJIMYMHBI, 0003HaueHHON *., HauajbHas CKOPOCTH Kall-
JIA paBHAa HYJIO. YCKOpeHHe CBOGOAHOTO HafeHUs NMPUMHUTe paBHBIM 10 m/c2.

Bapnanr 1 2 3 4 6 6 7 8 9 10 | 11 | 12

H, m 2,0 | 3,0 | 4,0 * 3,0 | 4,0 2,0 * 4,0 | 2,0 | 8,0 *

m, Mr 500 | 100 * 500 | 100 | 30 * 100 | 30 | 500 | * 30

t, Mc 500 | = 800 | 500 | 600 | * | 500 | 600 | 8001 * (600 ( 800

E, mllx * 1,2 [ 0,24 | 3,75 * 1,1 1,5 | 3,2 * 1,0 | 2,4 | 0,84

3agauya 2. IIpu cikaTum Opy»XKUHBI JKECTKOCThIO kB Ha JJIUHY X €€ IIOTEH-
nuanbHasi sHeprus cocrasuia E. Onpejenure sHayeHMe BeJHMYUHEI, 0003Ha-
yeHHON *. BO CKOJIBKO pas3 M3MEHUTCA IOTEHIMANbHAA 3HEPrusl NPYYKHUHBI
Npy yYBeJIMYEHHH ee cKaTuda B o pas? Cokarme B oboux ciaydasx cuumraiite
. MaJIBIM.
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E, I (050 * }0,72 0,80 * 251025 * |036(050| * |O016

k, H/™m * 80 | 400 * 200 | 500 * 100 | 200 * 100 | 800

a 1,6 2 2,5 3 1,5 2 2,5 3 1,5 2 2,5 3

3anava 3. IIpu pacrsaxenunn HexeOPMMPOBAHHOM NPYKHMHBI ZWHAMOMeETpA
Ha IJIUHY X NoKasaHue mpubopa cocrasaseT F. Ilpu aTomM moTeHIuajlbHAs
SHeprus ynpyroi zedopmauuu paBHa E. Onpezenure 3HaueHNEe BeJIMUYMHBL,
o6osnauerHO# *. BO CKOJNBKO pa3 HEOGXOZMMO H3MEHHUTBb KE€CTKOCTh IIPY2KHU-
HBI JHHAMOMETpPAa, YTOOHI IpM TOil ke AedopMalWy NPYKUHEI YBEJHUYUTH IIO-
TEeHIMAJbHYIO 9Hepruio B f pas?

X, cM * 10 | 5,0 * 3,0 | 10

F, H 4,0 * 2,0 10 * 8,0 2,0 * 4,0 | 6,0 * 3,0

E, nox (0,100,200 * {0,25|0,15{ * |0,10|0,40( * | 0,12 0,10 | *

B 1,5 2 2,5 3 1,5 2 2,5 3 1,56 2 2,5 3

20. 3akoH coxpaHeHHHA IHEPruH

Ara pewenus smux 3adax Heo6x00umo:

v 3Hambv pOpMYAUPOBKY, YCLOBUR NPUMEHEHUR U MAMmemamuiecKoe
8blpalceHue 3aKoHa COXpaHeHusn MexaHnuweckol 9Hepzuu,

v Yymemdv anaru3upogamdv, KaKue npes8paujeHus Mexarnuiecrkoil
JHepzuu npoucxodam 6 KOHKpemHOl cumyayuu;

v/ Ymemb 3anucbléamv COOMHOUWEHUE MewdYy Kunemuueckol u no-
menyuanvHoil IHepzuell, BbLpaicaioujee 3aKOH COXPAHEHUS Mexarnuuec-
Kol 3Hepzuu;

v ymemsp 3anucbvieamdv 3GKOH COXPAHEHUA IHEepa2uu C yiemom npe-
8DAWEHUR HACTU MEXAHUYECKOU 3Hepzuu 60 BHYMPEHHIOW IHepzuio 3a
cuem Cuabl. MPEHUR.

3anaua 1. [Ipy>XKHHY HIPYIIEYHOro MUCTOJETA CHNKHUMAIOT HA AJUHY X U
COBEpILAIOT BHICTPEJ B I'OPM30HTAJILHOM HAIIPABJICHHW; IIPY 3TOM INapHK Mac-
CcOii m BBLJIETAET CO CKOPOCTBHIO V. HLECTKOCTh NPY’KMUHBLI ITHUCTOJIeTa pDaBHa k.
OnpepenuTe 3HayeHWE BeJIHMYUHBI, 0003HaueHHOM *. Bo cKoJbKO pa3 M3MeHUT-
CA CKOPOCTH BEBLIETA, €CJH IIIapHK 3aMeHHUTbh Ha Apyroii, B o pa3 Goibiawmii
mo Mmacce?
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Bapmanr 1 2 3 4 5 6 7 8 9 10 | 11 | 12
x, cM * 3,0 | 4,0 | 5,0 * 4,0 | 5,0 | 3,0 * 5,0 | 3,0 | 4,0
m, T 5,0 * 6,0 | 5,0 | 4,0 ® 5,0 | 4,0 | 6,0 * 4,0 | 6,0
v, M/c 5,0 | 6,0 * 4,0 6,0 | 4,0 * 6,0 ( 4,0 [ 5,0 ® 5,0
k, H/m 150 | 200 | 250 | * | 200 [ 250 | 150 | * | 250 | 150 | 200 | *
a 3 2,5 2 1,5 2,5 2 1,5 3 2 1,5 3 2,5

3amaua 2. Kamens maccoii m 6GpolieH BepTHKaJbHO BBepx. HauanbHasa cko-
POCTh KaMHA U, Ha4ajlbHad KUHeTHYecKas sHeprud E,. Ha Bricotre 2 ckopocTh
xamMHa v. Ompezenure 3HAYeHUsT BeJHUYMH, o0o3HaueHHBIX *. CompoTHBIeHMe
BO3AyXa He YYHThIBaiiTe, yCKOpeHHe CBOOOJHOrO IaJeHWUsl IPUMUTE DPaBHBIM

10 m/c?.

Bapuamr | 1 2 | 3 4 | 5 6 7 8 | 9 |10} 11| 12
m, Kr * 0,30 | 0,40 * 0,25 | 0,30 * 0,20 | 0,20 * 0,25 | 0,40
Vg, M/C 12 * * * 8,0 10 15 * * * 14 12
E,, Ox 14,4 15 45 16,4 * * 22,5 40 30 12,4 * *
h, M 6 4 * 8 3 * * 10 * 12 7 *
v, M/c * * 10 2,0 * 3,0 6,0 * 2,0 3,0 * 4,0

3amaua 3. Illaii6a Maccoil m COCKaJb3bIBaeT C HAKJOHHOH IJIOCKOCTHU BBI-
coToif A M MMeeT V OCHOBAHUS ILIOCKOCTH CKOPOCTb v. KOJIMUYECTBO TEmJIOTHI,
BbIJleJIUBIIIEECS TIPM 3TOM 3a CYET TPEeHHUs, paBHO @. Omupeaenute 3HadeHHE
BeJIMYUHBI, 0003HaYeHHOH *. YcKopeHHe CBOOOAHOrO MajeHUs MHPHUMUTE pPaB-
HbIM 10 M/c?.

Bapmanr| 1 2 3 4 5 6 7 8 9 10 | 11 12
m, xr | 0,16 | * | 0,20 0,16 | 0,18 * (0,16 | 0,18 (0,20 | * | 0,18 | 0,20
h, cm * | 50 | 60 70 * 60 70 50 * 70 | 50 60
v, m/c | 3,2 | 23] 2,0 * 2,4 | 25| 2,3 * 2,6 | 26| 1,5 *
Q Ix{ 03 |04 ® 0,6 { 0,4 | 0,5 * 0,7 | 0,5 | 0,6 * 0,8




21. ITpumeHeHNe 3aKOHOB COXPaHEHMS HMNYJLCA M IHEPruu

Haa pewenua amux 3adaw Heo6x00umo ymemo:
v anaausupoeambv, KaKue npespaujeHus Mexanuveckoii. 3Hepzuu
npoucxofam 6 KOHKPemHOl CUMYayulu u KaK Npu 3moMm U3MEHAIMCS
Hepzus U uMnyabc e3aumodeiicmayouux men;
v/ 3anucbieamv mamemamuyeckue COOMHOWEHUS, 8bipAXCAOUUE 3a-
KOH COXPAHEHUA IHEPp2UU U 3AKOH COXPAHEHUS UMNYAbCa, U peuramb
NOYYeHHYI0 cucmemy YpasHeHUil.

3apauya 1. Hebosblias TejexxKa Maccoif m ¢ MaJeHbKMMH KoOJecaMH CKa-
THIBAETCA C IN'OPKHM BBICOTOH A M HA TrOPHU3OHTAJIBHOM YYACTKe CTAJIKHBAETCH
C HENIOABHIKHOM TeJIeXKKOoN Maccoit M. Ilocsie CTOTKHOBEHUA TEJIEKKH ABHIKYT-
CA BMeCTe cO CKopocThio v. OnpezenuTe 3HaUeHUE BeJIMUYMHEBI, 0603HAUEHHOMH *.
ComporuBiieHne He YUYHTHIBaiiTe, YCKOpeHHe CBOOOAHOIrO HaJeHUA IIPUMUTe

paBHBIM 10 M/c2.

Bapmamr | 1 | 2 | 83 | 4 | 5 | 6 | 7| 8 | 9 |10]11]12
m, Kr 2,01 2,5 | 1,5 * 2,5 11,5} 2,0 * 1,561 2,0 2,6 *
h, M 1,0 | 1,56 * 2,51 1,51 2,0 * 1,5 | 2,0 | 2,5 * 2,0
M, kr 3,0 * 3,5 | 4,0 | 3,5 * 4,0 | 3,0 | 4,0 * 3,0 | 3,5
v, M/c * 2,3 | 1,6 | 3,0 * 1,9 | 2,1 | 2,7 * 2,4 2,6 2,6
3apaua 2. IIpy»XMHY HUIrpyLIEYHOT0 IIHUCTO- Z
JeTa KeCTKOCThI0O B COKMMAIOT HA AJUHY X
M COBEPIIAIOT BLICTPEJ] B FOPU3OHTAJIBHOM
HamnpasJieHuHu. IIpyH 3TOM IIapUK, BhLIJIETEB-
INW#A W3 NHUCTOJIeTa, MOIaJAaeT B MMUIIEHb
Maccot M, NOABEIIEHHYIO Ha JIeTKol HUTH
(puc. C11). Ilocne yzapa mapuK 3acTpeBaer M
B MUILIEHH, ¥ OHA MOAHWUMAETCA HA BBLICOTY A. m h
OnpezenuTe 3HaYEeHUEe BeJINYUHEI, 0003HAUEH- |.“' )
Hoit *. Macca mapuka 8 r. YCKOpeHHe CBO- O
GomHoro mamenmna 10 m/c?. Puc. C11
Bapmamr | 1 | 2 | 3 | 4 | 5 |6 | 7|8 |9 |10]11|12
X, CM 3,0 | 4,0 | 5,0 * 4,0 | 5,0 | 3,0 * 5,0 | 3,0 | 4,0 *
k, H/m 200 | 250 * 250 | 150 | 200 * 200 | 250 | 150 * 150
M, r 50 * 60 | 70 | 60 * 70 | 50 | 70 * 50 | 60
h, cm * 3,6 |60| 3,0 * 4,0 | 1,5 | 5,0 * 2,56 | 5,5| 4,5
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3agaua 3. [IBa ynpyrux peswHOBBHIX NIapHU-
Ka MaccaMU m; U M, IOABEIIeHbl Ha JIEFKMX
HUTAX OAMHAKOBOM AJIMHBI, 3aKPEIJICHHBIX B
onuoit Touke (puc. C12). Ecau mapu CHIBHO
npuKaTh APYr K ApPYyry, a 3aTeM OTIYCTHUThH,
TO OHH, pasjieTasich, IOZHUMYTCA HA BBICOTHI
h; m h, coorBeTcTBeHHO. Omnpenesnnre 3Haye-
HUe BeJIWYMHBI, 0603HAUYEHHOHi *. Puc. C12

Bapmamr| 1 | 2 | 8 | 4 | 5 | 6| 7 |8 |9 |10]11]12

m,, Kr 0,20 * 0,15 | 0,20 | 0,25 # 0,20 | 0,15 ; 0,10 * 0,15 | 0,30

my, Kr 0,25 | 0,20 * 0,15 | 0,30 | 0,25 * 0,20 | 0,15 | 0,10 * 0,15

hy, cm 10 15 | 8,0 * 14 12 10 * 9,0 | 8,0 12 *

hy, cm * 10 12 8,0 * 6,0 8,0 16 * 6,0 15 5,0

22. Pa6ora ¥ MOHIHOCTL

Anra pewenus amux 3adaw Heob6xo0umo 3HAMb:

v/ onpedenenue u gopmyary O0aa paciema mexanuueckoii pabombi
nOCMOAHHOU CUuNbL;

v/ onpedenenue u gopmyary Ons paciema MexaHUYECKOU MOULHOCMU,

v/ memod pacuema mexanuueckoii pabombi, cogepulaemoil nepemen-
Holl cuaoil.

3agaua 1. MagbuuK TAHET CAHKM II0 FOPM3OHTAJIBHOM Aopore, IPUKJIAZbI-
Basg cuany F mox yrioM o K ropusoHry. Ilpu mepeMelieHMHM CAHOK Ha PacCTO-
AHMe s coBepuraeTcsa pa6ora A. Onpejenure 3HaYeHHEe BeJUYHHBI, 0003HAUYEH-
Ho#t *., Kak uM3MeHuTCH COBepIIeHHasaA MaJIbYNKOM pa6o'1‘a, €eCJIN IIepeMelleHne
caHOK Oyzer B kB pas GoJsblue?

Bopuamr | 1 [ 2 | 3 | 4 | 5|6 |7 | 8 | o [10| 1112
F, H 10 | 15 20 * 15 | 20 | 10 * 20 25 15 *

a,’ 60 | 30 * 30 45 | 60 * 60 30 45 ® 45

A, T 26 | * | 210 | 110 | 20 * | 40 | 120 | 260 * 1320 | 85

s, M * | 10 15 5 * 15 | 8 12 * 20 | 25 10

k 2 3 4 5 3 4 5 2 4 5 2 3

3anaua 2. TpakrTop, ABUrasch paBHOMEPHO, 38 BpeMA { IPOXOAUT IYTh §.
IIpu sToM cmya TAru ABUratess paBHa F, a mojesHass MOILIHOCTb JBHUrare-
asa — N. Onpepenure 3HaueHHe BeJUUYMHBI, 0603HAUEHHOMN *.
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t, mam | 3,0 | 20 | * | 50|30 | 40| * | 203050 * | 40
5 m 300 | * | 400 | 400 | 200 | * | 100 | 100 | 150 | * | 200 | 300
F, xH x | 50 | 60 | 40 | * | 90 | 15 | 200| * | 45 | 55 | 60
N, xBr | 40 | 110 | 120 | * | 200 | 220 | 40 | * | 120 | 100 | 120 | *

3anaua 3. PacrArusas npy»KuHy, yIYeHUK IpUKJIagbiBaeT cuiay F, TeM 6Gosn-
my10, 4em Gosblne pacTaKeHHe NPYXHUHBI X. I'padMK 3aBHCHMOCTH CHJIBI OT
PacCTAKEeHHS NPUBEJEeH Ha COOTBeTCTByIOILeM pucyHke (puc. C13). Paccuuraii-
Te paboTy, COBEPLUIAEMYIO YYEHHKOM IPH PACTAXKEHHUU HPYKUHBI OT 0 10 X,.

FH ;} F,H ﬁ
2 | AN 8.
1 4
a) ; > 0) >
0] 1 2 3 4 X,cm 0 10 20 X, MM
F,H F,H)
40 ‘ 20
20 10
B) > ' r) | >
0| 20406080 X,mMM Puc. C13 0l 2 46 8 X,cm
PucyHok a 6 B r a 6 r 6 by
Xgs CM 2 1,0 | 4,0 4 3 1,5 6 6,0 4 2,0. 8 8,0

23. K11

s pewenus smux 3adav neo6xodumo:

v 3namb onpedenenue KoagpPpuyuenma noses3nozo Oeiicmeus npoc-
mozo Mmexanusma, ycmpoiicmaea;

v yMmemb QHAIU3UPOBAMb, KAKAAL MexaHnuieckas paboma npu
deiicmeuu onpedeneHH020 NPOCMO20 MEXAHU3MA ULU YCMpPOoilcmeéa Ae-
AAemca nonesnoll, Kax oHa Moxuem ObiMb GLILUCAEHA U KAK MONcem
Obmb onpedenena nonHas (3ampaveHHas) MeXAHUYECKAAR paboma;

v 3Hamb Gopmyny Ons paciema cuavt maxcecmu;

v/ 3namb onpedenerue naomHocmu eeujecmed.
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3amaua 1. [Ins nogHATHA rpysa KCHOJIB3Y-
IOT MpocTOii MexaHuaM — pbiuar (puc. C14).
Eciu K mpaBoMy ILIedy pblyara IIPUJIOXKHUTH
cuay F, To npu cMelljeHUM TOYKY IIPHUJIONKE-
HUA CHJBbI BHU3 Ha BbicOTy H rpys mMaccoit
m 6yaer moauaT Ha BeIcoTy h. KIIIl priuara
paBseH 1. Ompegenure 3HaYeHHEe BeJMYHHEI,
o003HauYeHHOI *. YcKopeHue c306onnoro na-
AeHus mpuMuTe paBHbIM 10 Mm/c. Punc. C14

Bapuanr|{ 1 2 3 4 5 6 7 8 9 10 11 | 12

F, H 50 | 100 | 150 | 200 * 300 | 350 | 400 | 450 * 550 | 600

H, cm * 25 20 45 30 * 35 20 | 25 45 * 25

m, Kr 10 * 30 40 50 60 * 80 90 | 100 { 110 *

h, cMm 10 12 * 20 15 20 18 * 12 15 10 20

n 0,90 085|095 * |090085|095(080| * |095 0,80 | 0,90

3agaga 2. Ilog aeitctBueM cuabl F 6pycok Maccoil m paBHOMEDPHO IBUIKET-
cA BBEpPX IO HAKJIOHHOH maockoctu (puc. C15). IIpu nepemernenuu 6pycka mo
HAKJIOHHOI IIJIOCKOCTH HA pacCTOAHME | BbICOTA €ro IoAbeMa COCTaBJsAET H.
KIIJ] HakysoHHOH IIOCKOCTH paBeH 1. OnpejesnTte 3HaYeHHE Bennqnnm, o6o-
3HaueHHOH *. YCKOpeHMe CBOGOZHOrO mazeHus IpuUMuTe paBHEIM 10 Mm/c2.

F

Puc. C15

Bapuanr| 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 11 | 12

F, H * 1,5 11,0 { 2,1 | 1,3 * 19 (081 22| 20 * 0,85

m, xr | 0,20 | 0,25 | 0,15 * 0,25 | 0,15 | 0,30 | 0,15 * 0,20 | 0,25 | 0,15

l, cm 80 | 100 * 100 | 120 | 80 | 120 * 100 | 80 | 100 | 120

h, cM 30 * 50 60 40 50 * 30 50 60 30 *

n 0,73 { 0,68 | 0,65 | 0,83 * 0,76 | 0,79 | 0,67 | 0,70 * 0,61 | 0,58




3amaua 3. CrpouresnbHasa jebeaxka ¢ KIIII n u MomHocThio N 3a Bpems ¢
NMOJHVMAET Ha BBICOTY A BaHHY 00'beMOM V, MOJIHOCTHIO HAINOJHEHHYIO 6eTOoH-
HEIM pDaAcTBOPOM IJIOTHOCTBIO p. BaHHa mpu moanbeMe ABMIKETCA DPaBHOMEPHO.
OnpegennTe 3HaYeEWe BeJHUUYMHBI, 0603HauYeHHOH *, Yckopenme cBOGOLHOTO
mafeHus TpPUMHUTe paBHbBIM 10 Mm/c2. Maccy nycToii BaHHBI He YYHTHIBaiTe.

 Bapmawr |1 |2 | 8 | 4] s [6][]7]|8]0e|10]n 1z
N, kBt * 3,5 4,0 4,5 5,5 5,0 * 4,0 5,0 5,6 3,0 4,5

t, c 45 * 48 25 20 28 36 * 36 32 30 30
h, m 15 18 * 10 12 14 11 15 * 17 9 13
VvV, m° 0,30 | 0,35 | 0,40 * 0,30 | 0,35 | 0,40 | 0,30 | 0,45 * 0,35 | 0,40

p,10°kr/M®| 1,8 [ 20 | 1,9 | 1,8 | * | 20| 19| 1,8 | 20| 19| * | 18

n 0,60 | 0,65 | 0,60 | 0,65 | 0,60 * 0,65 | 0,60 | 0,65 | 0,60 | 0,65 *

24. JIBuxeHHe JKHIKOCTEH

dasa pewenus smux 3adaxw Heo6x00umo ymembv:

v/ 8uipaxcamb maccy eewjecmea (Hudxocmu) uwepe3 ee nNAOMHOCMDb
u obzem;

v paccuumbsiéampb 006sem wudxocmu, npomeraoujeil wepe3 nonepey-
Hoe ceuenue mpybvl UAU OMeEepcmue ¢ U36eCmMHOiL CKOPOCMbio 3a onpe-
OdenenHoe spems;

v/ onpedenamdv cKopocmev HUudKOCMU, UCNONLL3YA 3AKOH COXPAHEHUS
IHepzuu.

3amaya 1. B TpyOe mepeMeHHOro cedeHMs CKOPOCTH IIOTOK& BOALI B cede-
HMH njomajpio S; paBHa V;, a B CeYeHHH Iulomiaabio S, paBHA U,. Onpepesnu-
Te 3HAYEeHMEe BEJIUYMNHEI, 0003HaueHHOM *. PaccumTaiiTe mMaccy BOAbI, IIPOXOAS-
IIYI0 €XKEeCeKYHIHO uepe3 cedeHHue TPYOhI.

S,, cM® 20 [ 10 | 12 ® 15 | 18 | 120 [ * | 25 | 30 | 24 *

v, M/C *# 130(060]25| * |1,5| 40 | 8,0 * 1,0 | 5,0 | 0,25

S,, cm® 25 * 3,6 | 10 | 20 * 60 15 | 30 * 60 12
Uy M/C 4,0 { 2,0 * 5,0 | 6,0 | 4,5 * 4,0(2,0(0,25¢ * | 0,50

3amaua 2. IlucTtepHa 3anoJIHEHA XUAKOCTHIO ILJIOTHOCTHIO p. Ecau y aHa
IUCTEPHBl OTKPHITh KPaH IMJOLIAABIO MOMNEepPedHOro CedYeHusA S, TO KHAKOCTH
6yzer BBRITEKATh CO CKOPOCTHIO U M 3a BpeMmsa ! BhiTeueT Macca m. Ompexpenu-
Te 3HAUEHUE BeJIMYMHEI, 0003HAYEeHHOM *. ByaeT i MeHATHCA C TeUYEeHHEM Bpe-
MeHHM CKOPOCTH BHITEKAHHUS KHAKOCTHA H €CJH Ja, TO KakuMm obGpasom?
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Bepuawr | 1 | 2| 3| 4[5 6|7 |8 9 |10|11]12
5, 10° ko/at® 1.0108107 15| * 08|1,0] 1,5 |08 * |07
S, om? 10| * | 1520|2515 * |1,0] 1,5 | 1,0]|20] *
o, M/ 50|80 * |3050]|4030]| * | 50 |40]30]50
t o 10 | 20 |30 | * |40 | 50 | 10 | 20| * | 30 | 40 | 50
m, xr 50| 12 | 18 | 25 | * | 21 |50 |80 |225| * | 36 | 70

3apaua 3. B BepxHeili 4acTH rOPHU3OHTAJILHO DAaCIOJIOYKEHHON BOJOIIPOBOA-
HO TpyOml 00pasoBajiock OTBepcTHe aAmamerpoM d. Yepes 3T0 oTBepcTHe
BEITEKAET CTPYA BOALI, IMOZHUMAIONIASICA BBepX OO BBICOTHI 2. 3a Bpems t Te-
pAercs Bojga Mmaccoit m. OnpemenuTe 3HaueHUe BeJUYUHBI, 0003Ha4YeHHOH ¥.
YckopeHue cBOGOAHOrO MafieHUs1 IPUMHUTe paBHBIM 10 M/cl.

Bapeawr 2| 3|45 |8/ 7 9 {10 | 11|13
d,em (010015020} * | 020 (0,10 0,15 * 10,15 | 0,20 0,16 P
h, m 2,0 ( 1,5 | 1,0 * 2,0 11,015 * 1,56 | 1,0 | 2,0
t, c 30 | * [10 |3 | 20| * [ 204030 ] * [ 30] 20
m,r |100 | 450 | * [240| 380 [200| * [170 300 [ 860 | * | 220

25. Mexaauueckue KoaebGaHusa

HAxrs pewenus amux 3adax Heobxodumo:
v/ 3Hamb, ¥mo makoe zapMoHuUYecKUe KONeOAHUSA;
v 3namb onpedeneHus u GOpmyasv. O paciema eUYUH, XAPAK-
mepusyoUUX 2apMOHULECKUE KONeOAHUA;
v/ ymemb 3anucviéambv QYHKYUIO 3A6UCUMOCMIU KOODOUHAMbLL Om
épemenu Ons meaa, CO6epULAIOULEZ0 2aDPMOHUYECKUE KONeOAHUS, eCau
u3gecmub. amnaumyda u Kpyz06as vacmoma Kone6aAHUA;
v ymemov onpedeaamdv no zpagury 3asucumocmi Koopourambv. me-
aQ, COBepULAIOU,e20 2APMOHULECKUE KOAeOQHUS, OM 6DeMeHU AMNAUMY-
0y u nepuod rkoaebaruil.

3agaga 1. Yactuna coBepluaeT rapMoOHUYecKue KojebaHus C aMINIUTYNOH X,,,
nepuonoMm T, yacToToi v, Kpyrosoi yacToToit . OnpefenuTe 3HAYEHUA BeJIH-
qyuH, 0003HaueHHBIX *. Hamumwute GyHKIHIO 3aBUCHMOCTH KOODAMHATHI Yac-
THIB! OT BPEMEHH.

Bapmawr [ 1 | 2 | 3. | 4 | 5| 6 | 7 | 8| 9 | 1011} 12
Xy CM 0,1)02)03|04)|05)| 06 (|07{08]09]| 101,112
T, c * 10,1 * * 0,5 * * 0,8 * * 0,2 *
v, I'n 50 * * 100 | * * 200 | * * 400 | * *
®, paa/c * * | 628 * * | 62,8 * * | 314 * * | 157
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3anmaga 2. Ha pucynke C16, a—m u3obpaskednl rpadMKy 3aBHCHMOCTH KOOD-
AWHATHL Teja, COBEPILAIOIEero rapMOHHMYECKHe KoJjeOaHusa, oT BpemeHHu f. Ompe-
Aenute U3 rpapuKa aMIUTUTYRY, ITEPHOJ, 9aCTOTY, KPYTOBYIO YACTOTY KoJjieGaHmii.
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Bapmanr 1 2 3 4 5 6 7 8 9 |10} 11 | 12

Pucysnok a 6 B T I e XK 3 u K J M

3amaya 3. B Tabiuile BapMAHTOB HpPHUBEAEHbI 3aBUCHMOCTHU CKOPOCTU rap-
MOHHMYECKH KoJeburoujeroca Tejia oT BpemeHu. OmpepenuTte nepuof, 4acToTy,
KPYroOBYIO 4acTOTy KoJjiebaHuil u aMmiutyay ckopoctu. (ucieHHble 3HAYEHUSA
BesuuuH jgaHel B CH.)

Bapuant 3aBucumocts U(t) BapuanT 3asucumocts v(t)
1 v(t) = 0,011sin(100nt + n/3) 7 u(t) = 0,075sin(2nt + n/4)
2 v(t) = 0,025c0s(200nt + n/6) 8 v(t) = 0,008cos(500nt + n/8)
3 v(t) = 0,033sin(10nt + n/4) 9 u(t) = 0,09sin(8nt + n/6)
4 v(t) = 0,044cos(20nt + n/5) {0 u(t) = 0,01cos(50nt + nt/3)
5 v(t) = 0,055sin(400nt + n/8) 11 v(t) = 0,015sin(80nt + n/4)
6 v(t) = 0,63cos(4nt + n/6) 12 v(t) = 0,024cos(40nt + n/5)

26. Konebauua MaTeMaTHYeCKOro MafATHHKAa M rpysa
Ha NpPyKHMHE

Hdas pewenus amux 3adax Heo6xo00umo 3Hambv:

v gopmyny 0as pacuema nepuoda KosebaAHUL MaAmemamuyeckozo
MAAMHUKG;

v @opmyny drsa pacvema nepuoda koae6aHuil zpy3a HA NPYICUHE.

3amaga 1. Ilpu ucciaegoBaHUM HEM3BECTHOM IIJIAHETHI aCTPOHABTHI YCTaHO-
BHJIM, UTO IIepUOj KoJjebaHuil MaTeMaTHYeCKOro MasiTHUKAa ¢ JJMHOM HMUTH [,
cocraBifeT Ha 3roil niaHere T, a mepuoj KojebaHUiII MaTeMaTHYeCKOTO Ma-
SAATHUKA C AJUHON HUTHU [, cocTraBasier T,. Onpezejure 3HaueHHe BeJIWYUHBI,
0003HaUeHHOH *.

BapuanT 1 2 3 4 5 6 7 8 9 10 11 12
l,, cm 80 * 140 | 160 | 100 * 160 | 80 | 140 | * 80 | 140
T, c 1,5 | 2,0 ® 2,0 | 2,5 | 1,5 * 1,0 1,5 | 2,5 * 1,0
Iy, em 100 | 120 | 160 | * 120 | 160 | 100 | * | 160 | 100 | 120 *
T, ¢ * 3,0 | 2,6 | 1,5 * 3,0 | 2,0 |1,5 * 2,0 | 1,0 | 2,0
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3anaua 2. HeGonbmioii rpysuk Maccoil m NOABEIleH Ha JIerKOoil HepacTsKu-
Mol HuTH aymuHoit [. IIpuy MajoM OTKJIOHeHWM Irpy3sMKa OT PABHOBECHS OH KO-
sebeTcs B BePTHKAJBHOH IJIOCKOCTH M 3a BpeMsd t coBepmaer N KoJseGaHmil.
OnpezenuTe 3HaUeHHE BeJINMYUHBI, 0603HaueHHOM *. BO CKOJIBKO pa3 M3MEHWT-
cA mepHoA KoJjgeGaHMII TAKOro MasTHUKA IPHU YBEJUUYEHUU JIUHBI HUTHU
B o pa3? Bo cKoOJBKO pa3 U3MEHUTCA Iepuo KojebaHUi IIPH yYBeJIWYEHUH Mac-
cel rpy3uka B [ pas?

1|2 84|55 |6|7|8|09]|10]11]12
m, r 10 15 20 25 30 35 10 15 20 25 30 | 35
I, c™m 80 | 140 ¥ 100 | 120 * 120 | 100 * 140 | 80 *
t, ¢ 120 * 100 | 80 * 120 | 60 * 80 | 100 * 60
N * 30 50 * 40 50 * 50 30 * 60 | 30
o 1,5 2 2,5 3 1,5 2 2,5 3 1,5 2 2,5 3
B 3 2 2,51 1,6 3 2 2,51 1,5 3 2 2,5 1,5

3anava 3. K mpy’kuHe ’KeCTKOCTbIO k IIPHKPENUJU rpys3 Z

maccoit m (puc. C17). Ecsu, cierka pacTAHYB NIPYXKHUHY,

BBIBECTH I'py3 M3 NOJOKEHWUS PaBHOBecHsA, TO OH OyheT co-

BepmaTh KoJieGaHHA ¢ 4acToToi v. OmpenesuTe 3HauYeHUe

BeJIMYUHBI, 0603HaueHHOH *. Kak M3MeHMTCs 4acToTa KoJe-

0aHuWii, ecM YBEJHYUTH Maccy rpysa B o pa3, a KeCTKOCTb m

npyxunsl B § pas? Cuuraiite, 4T0 KoJieGaHMsS rpy3a ocTa-

IOTCS MAaJIBIMH. Puc. C17
Bapmamr | 1 | 2 | 8 | 4|5 |6 |.7| 8|9 |10|11]12
k, H/M 100 | 400 * 200 | 100 * 400 | 250 * 250 | 200 *
m, r 250 * 800 | 400 * 500 | 800 * 400 | 500 * 250
v, 'y * 5,0 | 4,0 * 4,0 | 3,0 * 3,0 | 5,0 * 3,0 | 8,0
a 2 3 4 5 2 3 4 5 2 3 4 5
B 3 4 5 2 4 5 2 3 5 2 3 4
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27. MexaEuueCcKHe BOJHBI

dan pewenus smux 3aday Heo6x00umo 3Hambv:

v @opmyny, onpedensouiyio césa3v mexdy nepuodom u wacmomoil
Koaebanuit mena (wacmuybt);

v umo marxoe MexaHuiecKue 60AHbL;

v/ onpedenenue u opmyay Oaa pacuema OLUHbL 60AHbL NO U3EECTL-
HOll cKopocmu pacnpocmpaHeHUus 60JHb. U nepuody (uacmome) Koae-
6aHuil wacmuy,.

3anmaua 1. [Ipu xonebaHuAX IOMJaBKa ¢ mepuogoM T' M YacTOTOH v Ha mO-
BEPXHOCTH BOJALI PACIIpPOCTPAHAIOTCA BOJIHEI., CKOpPOCTh BOJIHBI U, AJIMHA BOJIHEL A.
OmnpepenuTe 3HaYEeHUA BeJIWYHH, 0003HAaYEHHBIX *,

Bapmame | 1 | 2 [ 3 | 4|5 | 6|7 |8|90 10112
T, c « (20| * [o5] * |o5]| * [10] * |10 * |20
v, I‘n 1’0 * * * 0’5 * * * 2,0 * * %*
vom/c 30| * 402540 * [30(40]|25| * | 2530
A m * 120 15| * [« | 10|20 | * | *|15]10] *

3anaua 2. Ha osepe B Oe3BeTpeHHYIO HOroAy ¢ JIOAKH Gpocuam skops. OT
MecTa NaJeHHus II0 BoAe Iouwyu BoJiHBI. HaGmoparenb, crosiuuit Ha Gepery,
3aMeTHJI, YTO 3a BpeMs ¢ o Geper ypapuwiocs N BojiH. CKOpOCTb pacmpocTpa-
HEHUA BOJIH U, PACCTOAHWE MEXIY COCEeAHVMHM ropbamMu BOJH (AJHHA BOJHBI) A.
OmnpezenuTe 3HaAUYeHHEe BeJIHUYWHEI, 0003HAUYEHHON *.

Bapmamr | 1 | 2 | 8 | 4 |5 |6 |7 (8|09 |10|u|1
t c 20 |30 [40 | * |30 |40 | 20 | * | 40 | 20 | 30 | *
N » |50 [70 30| * [ 80 30 |40 | * | a0 | 60 | 50
vyme | 20| % |25|15[30] * 3020|155 * |15]30
A, w 15 (20| * [25|20(25| « |15]25]15| * |20

3amaua 3. Ha pucynke C18, a—wm usobpaxkensl cmeineHusa X KoJiebGaomux-
CcA YacCTHI[ OT HOJIOXKEHWUS PABHOBECHS B HEKOTODHII MOMEHT BpeMeHH NnpH
pacmnpocTpaHeHHM BOJHBI B HampaBieHuH s . Yacrora KoneGaHumii wacTuiy v,
nepuox kosuebanmii T, CKOPOCTH paclupocTpaHeHuA BOJHBI v. Onpeaennre 3Ha-
YeHHNA BEJIUYHNH, 0003HAUEHHEIX ¥,
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X, Mm X, cm X, cMm
10 0,4 0,1
5 0,2 0,05
0 0 0
2 6 8 s,m 0.2 5 1015 20 s, m 1020304(( 8, M
-10 -0,4 U -0,1
B)

a) 6)
X, cn%i X, MM X,c™m
4 2 0,1
2 200 1
0 0 0
9 0 150 s M 1 10 20 s, M 1\72 0304 s, M
A IRTAV
-6
r) n) e)

X, Mm

100

Puc. C18



BapnanTt 1 2 3 4 5 6 7 8 9 10 {11} 12

PucyHok a 6 B r I e X 3 n K J M

v, T 100 | = * * 1200 * * * | 400 * * *

T, MC * * 10 * * * 20 * * * 40 *

v, M/c * 200 | * | 400 * 1000 | * | 500 * 2000 | * { 100
28. 3ByK

Hdaa pewenus amux 3adanw HeobGxolumo:
v/ 3Hamb, wmo makxoe 36YK;
v 3Hamb, KaK MeHAemcA OLUHA B0NHbL npu ee nepexode u3 o0HOl
cpedvr 8 Opyzyio;
v 3namb gopmyary 0ra paciema ONLUHbL 60NHbL NO U3IEECNMHOIL CKO-

pocmu pacnpocmpareHus 60JHb. U nepuody (wacmome) rkonebawnuii;

v ymembv npumensamv opmyny O paciema nymu npu pasHomep-
HOM OsujixceHuu meaa.

3anaua 1. 3ByKoBasA BOJIHA, PACIPOCTPAHAACH B BO3LAYXEe CO CKOPDOCTBIO U,
UMeeT IJIMHY BOJHBI A, a IIPU pacIpOCTPaHeHUU B BOJAE CO CKOPOCTBIO U, —
JJUHY BOJHBI A,. OmpezennTe 3HaUeHUE BeJIUYHMHBI, OOO3HAYEHHOH *.

Bapmanr | 1 2 3 4 5 6 7 8 9 10 | 11 | 12
vy, M/cC 330 * 335 340 | 335 * 340 | 330 | 340 * 330 335
Ap M 3,0 4,0 * 5,0 4,0 5,0 * 3,0 5,0 3,0 * 6,0
vy, KM/C | 1,51 | 1,58 | 1,55 * 1,563 | 1,55 | 1,51 * 1,55 | 1,61 § 1,53 *
Agy M * 18,5 | 15,5 | 22,8 * 23,1 | 20,5 | 13,7 * 13,3 | 25,0 | 27,4
3amaua 2. OXOTHHK CJBIIIAT X0 — 3BYK, OTPA3UBIIMICA OT ONYIIKH Je-

ca, yepe3 BpeMsA ¢ IoOcJie BhICTpesa. PaccrosHue OT OXOTHHKA A0 ONYyIIKH L,
CKOpOCTh 3ByKa v. OmnpejenuTe 3HaueHUEe BeJUUYUHBI, 0003HAUEHHOM ¥,

BapuasT 1 2 3 4 ] 6 7 8 9 10 11 12
t, ¢ * 1,2 | 1,8 * 14| 1,6 * 1,6 | 1,4 * 1,8 | 1,2
L, m 160 ® 304 | 150 * 270 | 140 * 235 | 130 * 200
v, M/c 340 | 330 * 338 | 335 * 335 | 338 * 330 | 340 *




3amaua 3. [lns onpeaeseHuA CKOPOCTH 3BYKa B MeTajlle 3KCIIEPUMEHTATO-
PBI UCNIOJIB30BAJIN AJIMHHYIO TPYOy. OguH M3 HHUX yZapsas mo Tpybe ¢ ofgHO# cro-
POHBI, 8 Ha APYroM KOHIE TPyObl APYroi 3KCIEPHMEHTATOP CJIbIINAJ JBa 3BYKA:
NepBBIE — 3TO 3BYK, AOLIEAIINI CO CKOPOCTBIO U, IO Tpybe 3a BpeMsd ¢; BTO-
poifi — 3TO 3BYK, JOIIEAUIMH CO CKOPOCTBIO U, IO BO3AYXY 3a BpeMsd, Ha Al
Oosbliiee, yeM Bpemsa t. OmpefiesinTe 3HAYeHHEe BEJIMYMHBI, 0003HAYEHHOH *.

Bapuanr | 1 | 2 | 8 | 4 | 5| 6 | 7 | 8 |9 ]| 10] 11|12

Uper» KM/C * 5,08 | 5,17 | 5,05 * 5,17 | 5,05 | 5,08 * 5,05 | 5,08 | 5,17

t, c 0,5 * 0,6 0,7 | 0,6 * 0,7 0,5 | 0,4 * 0,5 0,6

Ugy» M/C 330 | 340 * 330 | 340 | 335 * 340 | 335 | 330 * 335

At, ¢ 7,1 9,8 8,7 * 84| 7,2 | 10,0 * 58 | 8,6 7,0 *

29. Moas. UYucao Asoraapo. KoHneETpauusa M NJIOTHOCTh

daa pewenus smux 3adau neobxolumo:

v 3Hamb Qu3uYecKull CMbICA U HUCN080€ 3HAYeHue yucaa A6ozadpo;

v/ 3Hamb onpedesenue MONAPHOL Mmaccvl 8eujecmea u ymems pac-
cuumamo ee uepe3 Maccy MOAeKYAbt u qucao Agozadpo;

vV Yymemb pACCHUMBIEAMb KOIUYLECE0 8ewecmea (4epe3 HUCAO0 MO-
AeKYyn ewjecmea u Hucio Ag0zadpo unu uepe3 maccy éewecmea u ezo
MORAPHYIO maccy);

v/ 3Hambv onpedesenue nAOMHOCMU Beujecmea;

v/ 3Hamb onpedeneHue KOHUEHMPAUUU Beuw,ecmea.

3apaua 1. [Ipu uccremosanum npobbl BelecTBa Maccoil m OBIJIO YCTAHOB-
JIEHO, uTO B mpole cogepkuTca N MoJIeKyJ, & MOJIAPHaAsA Macca BelleCTBa paB-
Ha M. OmnpenesiuTe 3HaueHWEe BeJIUUYMHBI, 0003HaYeHHOI *. Paccuuraiite Koau-
YeCcTBO BeleCTBa, coAepsKaujeecss B mpobe.

Bapwamr | 1| 2 | 3 | 4 | 5| 6 | 7 |8| 9 |10] 11 {12
m, r 88 | 355 | * |318| 72| * |160| 15| * |56 220 *
N, 10% 12| * (03| 24| * |06 30 | *[038]|12] * |24

M, r/moap * 71 2 * 18 | 160 * 30 | 142 | * 44 | 28

3apmaua 2. B pesyibTaTe XMMHUYECKON peaKIIMHU CHHTe3a IMOJIYYEHO BellecT-
BO ¢ MOJApHOII Maccoii M. Macca ogHO! MOJIeKYyJbl JAHHOTO BeHIeCTBa M.
OnpenenuTe 3HaUCHHWE BEJHYHUHBLI, 0003HAYEHHOH *.

Bapmasrt 1 2 3 4 5 6 7 8 9 10 11 12
M, r/monn | 17| * 46| * |44 | * |8 | * |80 * |[106| *
my, 102 ¢ | * 1266 | * [299| * | 14,1 * | 16,3 * |10,3| * | 27,0

41



3amaua 3. BemecTBo Maccoii m umeer o6beM V u cogepkutr N MoseKysn
IpH KOHIEHTPAIlMK BeIeCTBA 77 M €ro IJIOTHOCTH p. Ompeaesnre 3HAYEHUSA
BeJIMYUH, 0003HaueHHBIX *. PaccuwuTaiiTe mMaccy OZHO# MOJEKYJIbI JaHHOTIO
BelecTBa.

Bapmame | 1 | 2 | 3 | 4 | 6| 6 | 7 |8| 9 10| 11|12

m, v 54 | 200 | * 18 | 178 * 572 |180| * 162 | 365 | *
V, n * 10,20 10 * [0,02| 0,40 * 150]|004| * |005]0,10
N, 1038 12 | * [269 | * |16,9 * 107,6 | * | 20,6 * | 185 | *
n, 10%cem3| * [834| * [o0,27]| * 408 * [307] = 448 | * | 586

Ps Kr/M° 2700 * |1,25 | 0,09 * 113600 ( 1,43 | * | 2400 | 5400 * 10,5

30. aBneHnue MaeaabHOro rasa

Hdaa pewenun smux 3adaw nHeo6xo00umo 3namv:

v/ onpedenenue dasnenus u gopmynry 04 ezo paciema;

v/ ocroséHbie napamempuv: Modenu udeanvHozo zasa;

v/ 3a cuem uezo0 603HUKAem OaeéleHUe 2a3a HA CMEHKU OANNOHA;

v dopmyny, ceasviearowyro dasrenue udeanrvbHozo 2a3a, Maccy Mo-
JEKYNRbl 2a3a, KOHYEeHmMpayuio z2a3a u cpednee 3nHavenue kKeadpama
cKopocmu mennogoezo OsuiceHus monexyn (ocHoeHoe ypasnenue MEKT
udeanbHozo 2a3a);

v KaK 8viuucasemcsa KuHemuieckasn JHepaus nocmynamenvbHo deu-
Heyuiezoca meaa.

3amaua 1. I'as, coszamomuit B 6ajjioHe AaBjeHHe p, AeHCTByeT HA BEHTHJIb
auametpoM d cuioil zasienusa F. OnpejenuTe 3HaYeHHMe BeJIWUIWHBI, 0003HA-
yeHHO# *. Kak M3MeHHTCA cuya [JaBJIeHWs 'asa HA BEHTWJIb: a) NPH yBeJude-
HUM KOHIEHTPaUMy rasa B o pad; 0) OpM yBeIHUYEHUH CPefHEIl KBAaAPATHUHOM
CKOPOCTH MOJIEKYyJ rasa B B pas?

Bapmawr | 1 | 2 | 3| 4 | 5|6 |7 |8 |8 10|11
p, xTla_ | 200 | 300 | * | 300 | 400 | * | 400 | 500 | * | 200 | *
F, H 25| * |50({235| * |40 20 | » [38]| 10] * |31,4
d, MM * 5,0 | 8,0 * 8,0 | 5,0 * 10 | 4,0 * 4,0 10
a 15| 2 |25 2 [25] 8 |25 8 {15 38 |1,5] 2
2} 2,5 2 2,5 3 2,5 3 1,5 | 3 1,5 2 1,5

3amaua 2. T'ad npu cpegHell KBaAPaATHYHON CKOPOCTH ABMXKEHHUS MOJIEKYJ
v,, U KOHIEHTpalW{ 7 NPOU3BOAUT AaBleHUe p Ha cTeHKH Oannona. Tunm
ra3a ykasaH B Tabmmune. OnpezennTe 3HaueHUe BeJIUUYUHBI, 0603HAUYEHHOU *.
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Taa N; | O, | CO; | Rn sz Ne | Kr Cl, | NH; | Ar | He
n,10%wm3| 28| * | 24|48| * [30](34| * | 20388 *
Uygr M/C * |500(400| * |200]|600( * [320]660 | * | 1300 | 700
p, klla 120 [ 150 | * |200|120| * |[150 200 * |200| 100 | *

3amaua 3. MaHoMeTp, IPUCOEAHMHEHHBIH K Ta3soBOMY Oa/IOHY, IIOKas3biBaeT
JaBjieHNe p NPH KOHIEHTPAIUM rasa 71 U CpejHeil KMHETUYECKO 9HEepruM mo-
CTyIIATeJILHOrO ABMIKEHMA MOJeKys rasa E. OnpesenuTe 3sHaueHUe BeJIWINHBI,
o6osHauenHo#t *. Kaxk maMeHMTCs AaBjeHMe rasa B 6aJiIOHe IPH yBeJINUEHHU
cpefHeil KMHETHYECKOH JHEPr¥H IIOCTYNATEJNHHOrO ABHIKEHHS MOJIEKYJ rasa
B Y pas?

n,10%cem?® | * [26)48)| * |30{70| * 38|60 * |4,8]| 3,6
E,102 1% | 6,560 * |70(65| * [55(45| * [45 (|55 *
Y 3 |25 2 |15 8 |25 2 [1,5] 3 |25 2 |1,5

31. Temneparypa. CKOPOCTL MOJIEKY.I

Hdna pewenus smux 3adav Heo6x00umo:

v/ 3nHamb, KaK c6a3aHbL. A6CONIOMHARL Memnepamypa no uiKane
Kenveurna u memnepamypa no wriaae ILlenvcus;

v/ 3Hamb, wmo abcoriomuyio memnepamypy onpedensem cpedHAn
IHepzusa dsuienHus monexynr udeanvbHozo z2a3a;

v/ ymemsv paccuumbieams CpedHION KEAOPAMUYHYIO CKOPOCMb no-
cmynameavrozo 08UNCEHUA MOJLEKYS UdeanbHO20 2a3a;

v/ 3Hamb, KaKx 3asucum dasneHue, npou3eodumoe UdeanbHbLM 2A30M
Ha cmenku 6ARAOHA, OM KOHYEHmpayuu 2a3a u ez0 abconiomHuoil mem-
nepamypbt.

3amaua 1. IIpu cpexHeit KuMHeTHueckoit 3HepruM E mOCTymATeJbHOro ABHU-
JKEeHUS MOJIeKYJ HJealbLHOI'o rasa TeMiepaTrypa rasa cocrabiadeT t. Ompexmenu-
Te 3HaYeHMe BeJIMUMHBI, 0603HaueHHO# *. Kak uaMeHuTCcAa abcojroTHaAsA TeMie-
paTtypa rasa np M3ME€HEHHNH cpeAHex‘«‘I KHNHETHNYeCKOH 9HEPIruM noCcTynaTeJIbHO-
TO ABM)XKEHHMS MOJIEKYJ B o. pas?

t, °C * 27 * | 127 | * | 227 * | 327 | * | 3T | * | 277
o 2,5 2 3 1,5 | 3,5 4 2 2,5 | 1,5 3 4 | 38,6
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3agmaua 2. IIpy KOHLEHTpPALMU rasa 71 U TeMliepaType ¢ MOJEKYJbl ra3a Ipo-
M3BOAAT Ha CTeHKHU OajyioHa AaBjeHue p. OnpejenuTre 3HAUYEHHE BEeJIWYHHEI,
o6o3HauyeHHO *. Bo CKOJIbKO pa3 M3MEHHTCHA AaBjieHHe rasa IIpM HU3MeHeHHH
ero reMiepaTrypel B [3 pas?

BapuasTt 1 2 3 4 5 6 7 8 9 10 | 11 | 12

n, 10 m2%| 2,56 | 4,0 * 1,5(30| * | 20|45 ]| * |1,8]6,0]| *

t, °C 27 * 127 | 227 | * | 377|327 | * |[177 277 | * 77
p, klla * 1150 | 200 * 1120|1250 | * (180 200| * | 250 ( 100
B 2,5 2 3 1,5 | 2,5 2 3 1,5 | 2,5 2 3 1,5

3amaua 3. Eciu cpefusia KBaAgpaTUdHas CKOPOCTH IOCTYNATEJBHOTO JBHIKE-
HUA MOJIEKYJI rasa paBHa U,,, TO abco/loTHaa TeMnepaTypa rasa cocrasiser T.
Bung rasa ykasan B Tabnune. OmnpezesnTe 3HaYeHNEe BeJIMYHHBI, 0003HAUEHHON ¥,
Kax usmeHuTca abcosoTHadA TeMIepaTypa rasa IIpM USMEHEHHM cpefHeil KBaj-
paTU4YHO CKOPOCTH IIOCTYIIATEJILHOrO ABHXKEHUSI MOJIEKYJ B Y pas?

Bapuasr | 1 2 3 4 5 6 7 8 9 10 | 11 12

Tas CO, | Rn | H, | Ne | Kr | Cl, | NH;| Ar | He |[CH, | N, | O,

Uy M/C * | 200 * 600 * 300 * 450 * 700 * 500

T, K 300 | * 350 * | 400 * 450 ¥ | 500} * [550 (| *

y 2,5 | 2 3 |15 25| 2 3 |15(25]| 2 3 | 14

32. YpaBuenue Menaeneesa—Kaaneiipona

HAna pewenus amux 3adav Heobxodumo:

v 3Hampb, KaKue QuaurecKue 8elULUHbL HA3bLEAIOM MaAKpOnapamem-
pamu u KaxKoea mamemamuyecKas C6A3b mexdy marxponapamempamu
udeanvHozo za3a (ypasneHue COCMOAHUA);

v/ 3Hamb coomHouwieHue mexcdy dasneHuamu, ob6szemamu, abcorom-
HblMU memnepamypamu 08Yyx cocmosHull udeasbHozo za3a 00HOUL U
moit xe maccwL;

v ymemb paccuumbuviéams cuay maxcecmu, Oeilcmeyouwyio Ha meao
u3gecmmnoil maccol; npumenams QGopmyay, onpedensioujyio dasnernue;
pacciumbieamp KOAULECMB0 BeUleCMEa No e20 MAacce U MOLAPHOIL mac-
ce; @évluucaamsd o6zem yuaundpa.

3amaga 1. B 6amione BMecTumocThio V HaxoauTcsa ra3 maccoit m. Ilpu a6-
COJIIOTHOM TemIiepaType 1T ras HpOM3BOOMUT AaBJjieHHEe Ha CTEHKH OasyoHa p.
Bujg rasa ykasas B Tabnune. OnpefesnTte 3HaYeHWE BeJNYUHbI, 0003HAUECHHOH *.
Kak m3MeHHTCA AaBjieHHe rasa B 0ajljIoHe, eCJIM NPH HEM3MEHHOIH TeMIepaTy-
pe 4acTh 0. MaccChl ra3a BbINYCTHTHh U3 OasioHa?
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Bapsanr | 1 2 {3 | 4| 5 6 7 | 8| 9 | 10| 111 12

Tas NH; | He | H, | Cl, | Ne | Rn | Kr | Ar | N, | CcO, | 0, | CH,
V, n 40 | * | 20|30 {20 * [50(40] 30| * [ 40 | 20
m, r * | 15 | 4,0 (3840| * | 10 |85 |05]| * | 140 8,0 | 80
T, K 300 | 400 | 500 | * | 400 [ 500 | 300 | * | 500 | 300 | 400 | *

p, xlla 200 | 30 * | 400 | 60 50 * 10 | 400 | 200 * 300

o, % 20 30 | 40 | 20 | 30 | 40 20 | 30 | 40 20 30 40

3agmaua 2. I'asz, umeBmIMii KaBleHuE p,, o0beM V, u Temnepartypy ¢, Harpe-
au (oxXnaAWin) N0 TeMIepaTypsl ¢, cykaau (IIPefoCTaBHJIA BO3MOXKHOCTL pac-
HINPUTHCA) N0 obbeMa V TaK, UTO JaBjeHHE rasa IpPHU TOH e Macce CTaJo
paBHO p. OmpezesnTte 3HaYE€HHE BeJINUYMHBLI, 0003HaueHHON *. MosspHyo mac-
Cy rasa cuuramTe HEHM3MEHHOM.

Bapmanr| 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10| 11 {12

Py, Klla * 20 30 40 50 60 * 30 40 50 60 10

Vos m® 0,10 * 0,30 | 0,40 | 0,50 | 0,60 | 0,20 * 0,40 | 0,50 { 0,60 | 0,10

ty, °C 20 30 * 40 50 60 30 40 * 60 20 30

p, MIla | 0,05 | 0,10 | 0,15 * 0,05 | 0,10 { 0,10 | 0,05 | 0,10 * 0,15 | 0,05

V,n 20 30 40 20 * 20 30 40 20 30 * 40

t, °C 100 80 50 100 80 * 50 100 80 50 50 *

3axaua 3. B BepTUKAJIBbHO pACIOJIOMKEHHOM LMJIHHApPE C TJIafKHMH BHYT-
PEHHUMM CTE€HKaMH IIOJ] IIOPIIHEM MAacCOM /m HAXOLUTCA ra3 KOJHYECTBOM
BemecTtBa v. IIpy TemMmepaTrype ¢ mopileHb HAXOAWTCA HA BHICOTE A OT JHA
nuwineapa. Onpenesnre 3HaueHHe BeJUUYHHBI, 0003Ha4YeHHOIT *. JlaBieHue BO3-
AyXa CHapyXH CUHUTaiiTe MaJbIM. YCKOpeHHEe CBOOOJHOrO IaJeHWsa NIPUMHTE
paBabpiM 10 m/c2. ITocrpoiiTe rpaduk 3aBHCHMOCTM BBICOTHI F IIOJIOKEHUA
NOPIIHA OT TeMIepaTyphl ¢ rasa.

Bapuanr | 1 2 3 4 5 6 7 8 9 10 | 11 {-12

m, Kr 10 30 20 * 30 20 10 * 20 10 30 *

V, MOJb * 0,15 | 0,10 | 0,05 * 0,10 | 0,05 | 0,15 * 0,05 | 0,15 | 0,10

t, °C 127 * 77 127 27 * 127 27 77 * 27 77

h, cM 300 | 100 * 200 | 100 | 200 * 300 | 200 | 300 * 100
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33. H3onpoueccsl

Hnn pewenus smux 3aday Heobxodumo:

v/ 3Hamb, YMo Ha3bL6AIOM U30NPOUECCaAMU;
v/ 3HamMb mMamemamuuecKue COOMHOWeEHUA Mmexwdy dasrenuamu,
o6zemamu, abCONIOMHbIMU memnepamypamu Oaa dgyx cocmoanuil ude-
anbHOZO 2a3a Npu u3onpoyeccax,
v/ ymembv npumeHnamo Gopmyry, onpedersowylo dagrerue;
v/ ymemov cmpoumbe zpagui 3agucumocmu mexdy maxponapamempa-
mu (dasenrenue p, o6sem V, abcoaromunas memnepamypa T) Oasa nb6ozo
usonpoyecca 6 1i060il u3 803MoxcHbLX cucmem koopduwam: pV, pT, VT.

3amaua 1. Baninon o6wemom V, 3amoJiIHEHHBIM rasoM IpM AaBJE€HUHU P,
COEIUHAIOT C HE3alOJHeHHbIM 6ajitoHoM o6wemom V', Ilpu aToMm gaBieHme ra-
3a ymeHbInaerca Ha Ap. OmpezennTe 3HaUYeHHEe BeJINYMHBI, 0003HAUEHHOH ¥,
CunraiiTe, UTO TeMIepaTypa rasa HeM3MEHHA M YTEUYEeK ra3a He MPOUCXOAUT.

Bapmanr | 1 | 2 3 | 4| 5 6 7 | 8} 9.110] 11 | 12
V, n * 1100| 50 | 80 | * | 80 [100| 50 | * |50 | 80 | 100
p,MIa |01 * |03|01]|02| * [0,1]02]|03]| *|0,2]/0,3
V!, 1 40 | 60 | * | 40 | 80 | 40 | * | 80 [ 60 [80| * | 60
Ap, xIla | 30 [ 100|150 | * | 100 | 150 | 30 | * | 150 | 30 | 100 | *

F. A

3anavya 2. B nmuauuape MoA HOPIIHEM IIJIO- kH ?
magepio S HaxoguTca ras o6wvemom V. Koauuect- 3
BO BelllecTBa paBHO v. Ilpu Harpesanuu cuaa F, ¢
KOTOpPOH ras AeicTByeT Ha MOpIIE€Hb, M3MEHSETCH 2
TaK, KaKk ImokasaHo Ha pucyHke C19. Cmemaerca
au mopureEb? OnpefennTte 3HaueHME BEJIHYHUHBI, 1
obosHaueHHOH *. v
4
’ o

Puc. C19 0 200 400 600 7. K
Bapmamwr | 1 | 2 [ 3| 4 | 5 |6 | 7|89 {1w]uu]liz
S, cm? 100 | 150 * 200 | 100 * 50 | 200 * 150 | 50 *
vV, MOJIb 0,5 * 1,5 | 1,0 * 2,0 | 1,5 * 1,0 ‘2,0 * [ 0,8
V, n * 20 30 * 15 20 * 10 5 * 5 15

3amaua 3. Ha pucynke C20 n3o0pakeHs B OJHOM M3 TpeX BO3MOYKHBIX CHC-
TeM KoopauHat (pV, VT, pT) rpaduku IpoIeccoB C ra3oM HEKOTODPOH MAacChI.
HauepruTre rpaduKM rnpoueccos B JIBYX APYTHX cucreMax kKoopauHat. Homepa
BapHAaHTOB YKas3aHHI moj rpaduxamMu.
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Bapuant 1; 7 BapuanT 2; 8
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Bapuasnr 3; 9 BapmuanT 4; 10
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BapuasT 5; 11 Bapuant 6; 12
Puc. C20

34. BaaxHocTh Bo3ayxa. Kunenue

daa pewenus smux 3adaw Heobxodumo:

v 3HamMb, ¥MO MaKoe HACLIWEHHbLE nap, u ymemsv Haxodumov 3Ha-
yernue 0A6AEHUA HACLIUEHHLIX 600AHLIX NAPO6 NPU PA3LULHBLLX MeM-
nepamypax, uCnoab3ysa CnpasoLHy mabauyy uau coomeemcmeyouuil
zpadur;

v/ 3Hambv onpedesienue OMHOCUMENbHOU 8aaXHOCMU 68030yxa;

v/ 3namv ycmpoilcmeo ncuxpomempa u ymembv ¢ €20 NOMOULbIO onpe-
Oensamb OMHOCUMENLHYIO 8AAHCHOCMb B030YXa;

v ymemv npumenamv ypasnenue Mendeneesa—Kaaneiipona oas
paciema dasaeHus za3a (8 mom uucae 800aH0z0 napa);

v 3Hamo, KaK npoucxodum npoyecc Kunemus.

3amaua 1. TepMomeTp, HaxogANIMIACA B KOMHATE, IMOKAa3hiBAET TEMIEpPATY-
py t;. Ecau pesepsyap TepmMoMeTpa 06epHYTH MOKpOM MapJiei, TO IOKa3aHUs
TePMOMeTpa IOHM3ATCHA A0 3HAYEHUs f, M PA3HOCTh IOKA3aHUH COCTABUT At.
OTHOCHTENLHAS BAQXKHOCThL BO3AYyXa B KoMmHaTe paBHa ¢. Omnpefejaure sHade-
HUSA BeJWYHH, 0003Ha4YeHHHIX *. PaccuuraiiTe naBieHue BOJSIHOTO Hapa B AaH-
HOM KOMHAaTe.
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Bapmanr 1 2 3 4 5 6 7 8 9 10 11 12
t;, °C * 24 | 20 * 22 18 22 * 18 | 22 * *
ty, °C 14 | 19 * 16 | 18 * * 16 | 17 * 20 20
At, °C 4 * 3 2 * * 3 4 * 5 2 *
0, % * * * * * 100 * * * * * 100

3amaua 2. B yuebuomM kabumere o6beMom V pasmuinu BoAy Maccod m.
Boaa mosnHocThIO Mcmapuiaach. IIpM 3TOM OTHOCHUTEJbHAs BJA’XHOCTh BO3AYyXa
B kKabMHeTe IOBHICHJIACH OT Qg A0 @. OmpejenuTe 3HauYeHHWe BeJMYHHBI, 0060-
sHaueHHoi *. TeMmeparypa Bo3ayxa B KabuHeTe M3BEeCTHA.

BapmuasnT 1 2 3 4 5 6 7 8 9 10 11 12

v, M * 160 | 200 | 180 * 180 | 200 | 220 * 170 | 150 | 190

m, r 400 * 650 [ 500 | 700 * 520 | 600 | 450 * 550 | 620

0, % 70 60 * 55 65 60 * 70 55 65 * 60

o, % 80 75 75 * 85 80 70 * 70 75 85 *

t, °C 20 16 19 18 17 16 20 19 18 17 19 20
3amaga 3. B mporliecce nMpHroToOBJAEHUA IIH- P hiiill]

M B KaCcTPIOJe-CKOPOBapKe AaBJIeHUME HAaCHI-
UIEHHOT'0 BOASHOI'O IIapa cocTaBjasieT p. Uemy
paBHa TeMIlepaTypa KHUIIeHHA BOABI B KacCTpPIO-
ae? Orser oGocHyiiTe. I'padhuk 3aBUCHMOCTHU
JaBJIeHUsS HACBIL[EHHOrO0 BOJASHOTO Hapa oOT
TeMIepaTypsl IpuBeleH Ha pucyHke C21.
Bo ckonbKO pa3 u3MeHseTcs AaBJIeHHe Hachbl-
I[EeHHOr'0 BOASIHOTO Mapa IpH HN3MEHEeHHU ero
TeMIepaTypsl oT t; no t,? Bo ckoabko pas
HN3MEHHMJIOCh OBl JAaBJIeHHE HJeasJbHOro ra-
3a IpPH TAKOM ’Ke M3MEeHeHHH TeMIeparypbl?
Yro M3MeHAETCHA 3HAYHUTEJbHee — JgaBJieHHEe
HACBHIIIEHHOT0 BOASTHOTO Iapa MJIHM [aBJjieHUue

kIla}

2001 |

150 ]

P S e e e

HPTH

00 £ S
100 105 110 115 120 ¢,°C

uneansHoro rasa? Ilouemy? Puc. C21
Bapranr 1 2 3 4 5 6 7 8 9 10 | 11 12
p, klla 150 | 160 | 170 | 180 | 190 | 200 | 150 | 160 | 170 | 180 | 190 { 200
t;, °C _ 105 | 110 | 115 [ 100 | 105 | 110 | 115 | 100 | 105 | 110 | 115 | 100
ty, °C 110 { 115 {120 | 105 | 110 | 115 | 120 | 105 { 110 | 115 | 120 | 105
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35. IloBepXHOCTHOE HATHAKEHHE

das pewenus amux 3adax 1neobxo0umo:
v 3namb gopmyary 0aa paciema cunbt NOBEPXHOCMHOZ0 HAMANEHURA;
v YyMemv pacciumoui8ams MexXaHUUECKYI0 pabomy nocmosHHOL CULbL;
v ymemv npumenambv emopoit 3axon Hvlomona 0asa anarusa deu-
JeHus mena nod deiicmeuem HeCKORbKUX CUL;
v 3Hamb, nouemy 603HUKAEM KANUAAADHOE ABJeHUEe U KAK pacciu-
muviéame 8vicomy noduamus (onycrkanus) mudxocmu 6 Kanuarape.

3amaua 1. Ecnu nmpoBoJIOYHOII paMKoil c
MOABMIKHON nepeMblukoil BC aaumBO#i | KOC-
HYTBHCHA MBLIBHOT'O PACTBOpA, TO Ha paMKe 00-

B

pasyerca MblIbHas nieHka (puc. C22). Haa j|
TOro 4robnl, MEAJEHHO IlepeMelnas IepeMbIu- ::
Ky BC Ha paccToaHHE X, PACTAHYTh MBIJILHYIO "
OJIeHKY, TpebyeTcsa coBepmuTh paGotry A. Onpe- "
JeJuTe 3HaUeHWEe BeJUYUHBI, 0003HAUEHHOM *.
KosppuinmeHT MOBepXHOCTHOTO HATAMXKEHUSA C|e—>
MBLIBHOTO pacTBopa paBeH 40 mH/m. x
Puc. C22

Bapmasr | 1 | 2 | 3 5 | 6|78 | 9 |10]|11]12
1, c™m 5,0 10 * 8,0 | 6,0 * 10 | 8,0 * 5,0 | 6,0 *
X, CM 0,5 * 2,0 | 1,5 * 1,0 | 1,0 * 2,0 | 0,5 * 1 1,6
A, Mx]lx * 160 | 100 90 | 60 * 120 | 180 * 70 | 110

3anxaua 2. Ha noBepxXHOCTh BOABI IIOJIOYKUJIYM CIIMYKY JJIWHOI [ 1 Maccou m.
K Boje npHKOCHYJINCh KYCOUKOM MELIA BOJIM3K CIUYKH, M OHA NIpHIILJIA B ABH-
JKeHHe ¢ ycKopeHmeMm a. OmpesenuTe 3HaUeHHE BeJWYWHBI, 00O3HAUEHHOMH *.
KoasdbduiuenT MOBepXHOCTHOI'O HATAKEHUS BOAK paBeH 73 MH/M, koaddumnn-
€HT NMOBepPXHOCTHOI'0 HATSKEHWUS MbLIbHOro pacrsopa — 40 mMH/m.

Bapuanr | 1 2 3 4 5 6 7 8 9 10 1 | 12,
A CM * 15,0456 | * | 45| 4,0 * 4,0 | 3,5 * 3,5 5,0
m, Mr 50 | * 70 | 60 | * 60 80 * 50 70 * 80
a, m/c? 23 | 20 * [ 22| 21 * 20,6 21,6 | * | 22,628,656 | *

3agava 3. JKuUAKOCTH ILIOTHOCTHIO P IO KANMJIJAAPY ZUaMeTpoM d HOAHU-
maeTcsa n0 BeICOTHI h. KoadbduinmeHT NmoBepXHOCTHOTO HATAMKEHUA HUJKOCTH
paBes o. OmnpefenuTe 3HaYeHUEe BeJIMUUHBI, 0003HaueHHOI *. Kak mameHuTcA
YPOBeHb HMOAHATHA KUAKOCTH B KaANMJUIAPE NpHU ee Harpese?
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Bapmamr | 1 | 2 | 3 | 4| 5 | 6 | 7| 8 | 9 [-10 |-

p, r/em® [ 0,711,008 | * | 13,6 0,79 | 1,5 * 1,26 ( 1,83 { 0,87 | *

d, MM * 10,7/08 (0,6 * 0,9 0,5 0,7 * 0,6 | 1,0 | 0,9

h, c™m 2,4 * | 1,625 1,5 * 1,3 0,70 | 1,7 * 1,3 | 1,2

o, MH/m | 21 | 73 * 30 | 510 22 * 24 59 57 * 28

36. MexaHuYeCcKMe CBOICTBA TBEPABIX TeJ

Hdaa pewenus amux 3adax Heo6x00umo 3namb:

v 4mo maxoe mexaruueckoe HANPAXNCEHUE U OMHOCUMENbHOE Yoau-
HeHue;

v umo Ha3bleam npedeniom NPOLHOCMU 8eulecmsa;

v ¢opmynry saxona I'yka;

v Popmyny, YcmMaHaABAUBAOWYIO CBA3L MeH DY HecmKOCmbvio 006pas-
ya, ezo0 zeomempuueckKumu pasmepamu u modynem ynpyzocmu (mody-
nem IOnza) sewecmea, u3 Komopozo uszomoeneHn obpasey;

v/ Kakx paccuumoleéaemcsa nomeHyuaibHas 3Hepeus ynpyzo degopmu-
po8arHOZO meana.

3amaua 1. JIrocTpa Maccoil m KpemuTcs y MOTOJKA ¢ IIOMOIIBLI0O MeTaJau-
4YeCKOro crepykHsa ajauHON [. Ilox TAMXECTHIO JIIOCTPHL CTEP)KEHb YAJIHHUJICA
Ha Al. IIlnomaap momepevyHoro cedeHUs CTEPIKHA S, MOAYJb YNIPYTOCTH METAJ-
na Tpyokm E. Onpegennte sHaueHNe BeJWUYUHBI, 0603HaueHHOU *. Yemy pas-
HO OTHOCHTeJIbHOE YAJMHEHUe TPYOKH M BO3HHKAaIOIlee B TpyOKe MexaHUUec-
Koe HanpsxeHue? YckopeHHe CBOGOAHOTO HafeHUsd NPUMHUTe paBHbIM 10 M/c2.

Bapuanr{ 1 2 3 4 5 | 6 7 84+ 9 | 10} 11 } 12

m, Kr 50 40 30 20 * 40 30 20 50 * 30 20

l, em 80 70 60 * 80 70 60 50 * 70 60 50

Al, MM 0,07 | 0,08 * 10,03 | 0,04 (0,08 0,07 * | 0,057 | 0,07 | 0,06 | 0,04

S, em? 0,6 * 0,4 | 0,3 0,6 0,5 * 0,5 0,4 0,3 0,4 *

E, T'Tla * 70 80 100 | 210 * 80 100 | 210 70 * 100

3axaua 2. IIpm pacTasKeHHUM TIPOBOJIOKA AHAMETPOM d pasphiBAETCHA IIOJ,
meiicrBsueM cuJybl F. OnpegesnTe 3HaueHMe BeJMUYHWHBI, O0O3HAUEeHHOH *,
MJXA BHJ MeTaJllla, U3 KOTOPOro M3roTOBJIEHA IPOBOJIOKA. BOo CKOJIBKO pas mpu-
IeTCA YBEeJIMYUTh CHJY, HEOOXOAMMYIO AJIA paspbiBa HPOBOJIOKM, €CJH €€ Aua-
MEeTP YBEJHWYHUTH B o pas?
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Merann | Cu | Al * Ag | Cu * Al Ag *

d, Mm * 120)040| * | 0,15 0,30 * 0,30 | 2,5 | * | 0,50 | 0,20

F, H 20 * | 17,6 | 6,9 * 28 | 78,5 * 490 ( 7,0 * 4,4

a 1,5 2 2,5 3 1,5 2 2,5 3 1,6 ( 2 2,5 3

3azaua 3. IIpy BHINOJHEHNM 3KCHEPHMEHTA METAJJIMYECKMH OUCK ILJIO-
mazgbpio S moABepraloT CKATHIO TaK, 4TO SHEPTHA ero ympyroil aedopmammu
cocrasiager W. Ilox Harpyskoil ToammuHa AuUCKa d; NOcJe CHATHA HATPY3KH
AMCK BOCCTAHABJMBAET IEePBOHAYANBHYIO TOMIMUHY d;. MOAyJIb yIpYyrocTu me-
Tanna E. Onpepenure 3HaueHHMe BeJHUYUHBI, 0003HaueHHOiHl *. UYemy paBHa
IJIOTHOCTDb 9HEPTUM yHpyroil aedpopmanuu w, T. €. 3HEPrusa ympyro#l medopma-
WM, DpUXOoAAIIAsicd Ha eIMHUNY o6beMa Tesa, moaBepraeMoro Aedopmamun?
Kax niorHOCTE 9HEprum ympyroit gedopManyy 3aBUCHT OT OTHOCUTEJBHOIO yi-
JAuHEeHUdA (coxarusa) tena?

S, cm® 25| 20 | 15 * 20 | 15 | 25 * 15 25

W, kllx * 138,031 3,4 * 6,2 | 8,6 | 10 * 11,6 | 2,9 | 3,8

d, Mmm 38 | * 19 | 9,5 | 48 * 29 | 19 | 9,5 * 39 | 29

dy, MM 40 | 30 | 20 10 50 | 40 | 30 | 20 10 50 40 | 30

E, T'lla 70 | 90 * 1108 | 127 | 83 * 1200 | 170 | 116 * 150

37. Bayrpennaa 3Heprua. Pa6ora B TepMoaMHaAMHUKe

HAns pewenusn amux 3adax Heobxodumo:

v 3namv onpedenenue u Gopmynry 0as paciema SHYMPeHHell 3Hep-
2uu meaa (0aa caywas o0HOAMOMHO20 UdeanbHO20 2a3a);

v ymems pacciumuieams pabomy, cosepuLaemylo 2a3om npu u3odap-
HOM npoyecce;

v/ ymembv npymenamov ypasHernue Mendeseeea—Kaaneipona dan yc-
manoenenus céa3u mexncdy uzmenenuem o6zema u U3MEHEeHUeM meMne-
pamypbt 2a3a 6 caywae u3o0apHozo npoyecca.

3amaga 1. Aspocrar o6bemoM V HalloJHEH reiameM, 00J1aJaiol(MM BHYTPEH-
Heil sHeprueit U. JlaBnesue rasa p. OmpefenuTe 3HauyeHUE BeJIUUUHEI, 0060-
3HAUYEeHHOM *,
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Bapmamr | 1 | 2 | 8 | 4| 5| 6 | 7| 8|9 |10} 11]12
v, M * [200]300| * |300[400| * |400[500| * | 500|200
U,MIOx | 90 | * |39 | 78 | * | 90 [ 63 | * |105| 45 | * | 48
p, xIla 120 | 180 | * | 130|140 | * | 140|150 | * | 150 | 120 | *

3amaua 2. I'as, geiicTByomuii cuioil F Ha MOABHKHBIN NOPIIEHD IJIOIALbIO
S, ns0b6apHO pacmupsiercsi, copepmasa pa6ory A. amenenue o6bema rasa coc-
TaBiasier AV. Onpegennre 3HaueHVe BeJIWUYMHBLI, O0O3HAUEeHHOH *.

Bapmamr | 1 | 2 | 3 | 4 | 5 | 6 | 7| 8| 9 |10 1112
F, xH * |1,5/20(05| * [ 20]05|1,5| * |05]1,5]20
S, cm? 80 | * |60 |40 | 30| * |40 [ 60 | 40 | * | 30 | 80
A, Ix 50 | 75 | + | 25 | 75 [120| * | 45 [ 100|160 | * | 40
AV, cm® | 400 | 200 [ 300 | * | 150 [ 180 | 240 | * | 200 | 640 | 120 | *

3agaua 3. I'as mMaccoif m HaxXOAUTCA B UMJIHHIPUUYECKOM COCYAE C IOABHIK-
HeIM nopiHeM. IIpu moBeimenun Temmeparypsl or T o T ras, usobapHo pac-
HIUPAACh, coBepmaer pabory A. Moaspuasa macca rasza M. Omnpexpennurte 3Ha-
YeHHEe BeJNUYHUHBI, 0003HaUYeHHOI ¥.

B{l‘pnm' 1| 2 3 4 5 6 7 8 9 10 11 | 12
m, r * 14 4,0 16 4,0 * 1,0 48 6,0 2,0 * 8,0
Ty, K 300 * 250 | 350 | 300 400 * 400 | 250 | 300 | 450 *
T, K 450 | 550 * 400 | 450 500 | 350 * 450 | 600 | 500 | 350
A, Tx 623 | 831 | 5820 * 1250 | 1660 | 415 | 1870 * 2490 | 312 | 831
M, r/Mmonb| 4 28 2 32 * 28 2 32 4 * 32 4

38. IlepBblii 3aKOH TEePpMOAMHAMMKH

Aara pewenusn amux 3adauw Heo6xo0umo 3Hambv:
v dopmyauposry u mamemamuyeckyio QoOpmyry nepeozo 3aKOHA
mepmoduHamMuKu;
v umo marxoe aduabammuuLii npoyecc;
v/ dopmyry drsa pacuema énympernHeit 3Hepzuu 00HOAMOMHOZO Ude-
anbHOo20 2a3a;
v Kax eviiucasemca paboma 2a3a 6 cayiae u3obapHozo npouyecca;
v/ Kak, ucnoav3ys ypasHenue Mendenreesa—Kaaneiipona, bvipa-
3umb usmenerHue 00seMa 2a3a HUepe3 U3MeHeHUe ez0 memnepamypv. 6
cayuae u300apHoz0 npoyecca.
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3amaua 1. Ilpu HarpeBaHuM (OXJQKIAECHWH) NAEAJbHBIN ras B 6GajioHe ¢
NOABUIKHLIM IIOPIITHEM pacliupsaeTca (coKuMaeTcsA) M, IepeMelllasg INOpPLIeHb,
cosepuiaeT pabory A . BHyTpeHHAA 9Heprus rasa IpH 9TOM H3MeHsieTcs OT U,
1o U,. KonuyecTBo TemyoThl, nepejaHHoe rasy B JaHHOM Ipolecce, paBHO Q.
Onpepenute 3HaUeHUE BEJHUUYHHBI, 0603HadYeHHOR *. MOKHO JM O NIpUBEJeH-
HBIM B YCJOBHUH 3aJa4d AAaHHBIM ONpPeJeINTh paboTy BHEIIHUX CHJI, IIPHJIOYKEH-
HBIX K IOPUIHIO, ¥ eCJH Ja, TO 4yeMy oHa paBHa? Kax mameHMIacs — BO3poc-
Jla MJIM yMeHbIIMJachk — TeMIepaTypa rasa B JaHHOM mpouecce?

Bapmawr | 1 | 2 | 3 | 4 |5 |6 |7 |89 101112
A, xlbx | * | 3,050 60| * |35]|50|65| * | 404555
Up xlx |35 * [5065|40] * [45[60][45] * | 55|20
Up xllx | 3,0 | 50| * |45(85[60| * |34[25[70] * |40
Qxllx [20|40]60] * [25[60|75] * 158020/ *

3amaua 2. B mpoumecce aamabaTHOro cKaTusi OZHOATOMHOTO HIeaJbHOTO
rasa, KOJHMYECTBO BelllecTBa KOTOPOrO PaBHO VvV, BHEIIHMMH CHJIaMH COBepIIa-
erca pabora A U TemmepaTypa rasa Boapacraer oT ¢, Ko t,. Onpeaesnure 3Ha-
YeHHe BeJHYMHBI, 0003HaueHHOil *. [IpuBeanTe HmpHMEpP NPAKTHYECKOro IIpU-
MeHeHHMA OITHCAHHOro (hu3NUYecKoro mpoiecca.

Bapmamr | 1 | 2 | 3 | 4| 5 | 6| 7 | 8|9 |10 11|12
v,moms | * | 1,0 20|15 * [20]10]05]| * |1,5]|05]20
A xflx | 1,4 (83|40 * | 656577 * | 452610/ *
t;, °C 20 | 80 | * | 40 | 30 | 40 | * | 20 | 40 [ 10 | * | 30
ty, °C 250 | * | 180 | 240 | 3880 | * | 650 | 280 | 400 | * | 200 | 320

3anauya 3. IIpu m300apHOM pacIIUpeHUN OJHOATOMHOrO HAEaJILHOro rasa
Maccoil m emy IIepeZaHO KOJHYECTBO TemaoThl . Ilpm aToM Temmeparypa ra-
3a Boapocna or T, no T,. Ompegenure 3HaueHUe BeJUUUHBI, 0003HAUEeHHOI ¥,
WJIHA BHJ rasa.

Bapmanr: | 1 | 2 | 3 4 5 | 6| 7|89 ]10]11]12

Tas Ne | Kr | Ar * Ne | Kr | Ar | He * Kr | Ar | He
m, r 10 | 60 * 2,0 | 20 | 80 | 40 * 10 | 40 | 80 | 8,0
Q, xlx | 1,0 * 10,850,831 4,11 2,6 * 1,7 11,1 | 1,4 | 9,6 *

T, K * 1300] 370 | 400 | 280 | * |[370 | 420 (270|310 | * | 410

T, K 350 [ 400 | 450 | 520 * | 480 | 490 1 500 [ 380 | * | 590 | 560
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39. KoanuecTBO TEmJaOTHI

HAxra pewenus amux 3adaw neobxodumo:

v/ 3namsv gopmyav. Oasa paciema KOAUYECMBA MENJOMbL, 8blOeNAI0-
weilca ual nozaowanweilca 8 npoyeccax HazpesaHus u 0XJAaxcOeHus,
napoofpa3oeanus u KOHOEHCAUUU, NAABAEHUA U KPUCMAALUIAUUU,
a makxce évilennnweiica npu CzOPAHUU MONAUBA;

v Yymemb cocmagasamv YpasHernue mennoeozo 0ALAHCA.

3agaua 1. Ilpy oxXJIaXKAeHHMM MeTAJIMYecKOl AeTaJd Maccoil m OT TeMIle-
paTypel {; 10 TeMmepaTyphl t, BEIAEJISEeTCS KOJMUYEeCTBO TEIJIOTHI . YaeabpHad
TeIIOEMKOCTh MeTasia ¢. Onpezesnnure 3HaueHHWE BeJIMUYMHEBI, 000O3HAYEHHOH *.
Bo CKOJIBKO pa3 UBMEHHUTCH KOJUYECTBO TEIJIOThI, BRIAGHAIOINEHCS TP OXJIaMs-
AJeHUH AeTajd, €CJIM MacCy AETAJH YBEeJIHYHUTHL B o pas?

Bapmanr | 1 | 2 |3 | 4|5 |6 |7 |89 101112

m, Kr * 3,5 20 ] 501 1,5 * 40 | 3,56 | 2,0 | 0,5 * 2,0
t,, °C 400 * 420 | 230 | 510 | 600 * 210 | 550 | 450 | 500 *
t,, °C 210 | 150 * 120 | 90 | 450 50 * 150 | 50 60 20
Q, xlx 145 | 68 | 600 * 145 | 110 | 125 | 105 * 92 85 | 400

¢, Ix/kr+rp | 380 | 130 | 880 | 230 * 460 | 130 | 230 | 460 * 380 | 880

a 1,5 2 2,5 3 1,5 2 2,5 3 3,5 2 2,5 3

3anmaua 2. IIpu croparuu roniusa o6beMoM V BHIZENAETCH KOJUYECTBO TEH-
JoThl Q. IlmoTHOCTEL TOMNMMBA p, yAeJbHas TemJoTa ero cropasus ¢. Ompexe-
JauTe 3HAYeHMUe BeJMYUHBI, 0003HaueHHOH *. Bo CKOJBKO pas M3MeHUTCS
KOJIMYECTBO TeIJIOTHhI, BbIJEJAIONIeNCcsa IIPH CrOPAHHM TOIJIMBA, €CJIH B3ATH
B [ pa3 MeHbIN# o6beM TOmIMBA?

Bapuamr | 1 | 2 |3 | 4|5 |6 | 7|89

V, n * 3,0 | 45| 1,5 * 40 | 20 | 0,5 *
Q, M]Ix 60 * 145 | 47,3 | 53 * 67,7 | 18,7 | 115 * 113 | 175
P I‘/CM3 0,68 | 0,80 * 0,70 | 0,79 | 0,71 * 0,85 | 0,82 | 0,79 * 0,81

g, MIIxx/kr | 44 42 43 * 27 46 47 * 46 27 45 *

B 3 2,5 2 1,5 2,6 2 1,5 3 2 1,5 3 2,5

3anaua 3. IIpu KOHAeHCALMM CTOTPAAYCHOTO BOASAHOrO Iapa MAacCoi m, BEI-
neJifdeTca KOJIMYECTBO TENJIOTHI, 4OCTATOUYHOEe IJIsSA IIJIaBJeHHUuSA JibJa Maccoi m,
U HarpeBaHUdA IOJYYeHHOH NPH 3TOM BOABI A0 TeMmueparypsl t. OmpegenuTte
3HaYeHUe BeJUYMHBI, 0003HayeHHONH *. Hauanrnas rtemmeparypa abga 0 °C.
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2|8 ¢ |56 | 7] |12
30 * 35> 25 * 45 *
mg, r 150 | * | 200 | 100 | = 150 | 250 [ * | 250 | 200 * 100
t, °C * 80 | 40 * 20 50 * 60 | 30 * 40 70

40. TenaoBbie ABUTATEIH

Han pewenus smux 3adax nHeo6xodumo 3namv:

v onpedenenue u gopmynry Onsa paciema MouHOCMU;

v/ onpedenenue rKoappuyuenma nonesnozo deiicmeus (KIIN );

v NPUHYUNUANLHYIO CxeMy ycmpoilcmea mennosozo dsuzamens;

v ¢opmynry oasn pacvema KIII] mennosozo dsuzameas u opmyry
Ona onpedenenHus MAKCUMANLHO 603MONCHO20 3HaveHus KIII] udeanrvho-
20 menaoeozo deuzamens.

3azaga 1. B nmaposyio TypOMHY OT HarpeBaTejisa 3a Bpems ¢ IOCTyIaeT KO-
aAudecTBO TemiaoTel Q. Momuocts Typ6uasl N. KIIJI TypOunnsr 1. Onpezeaurte
3HauYeHNe BeJIMUMHBI, 0003HAYEHHOH *.

N, MBrt | 200 * 400 | 300 | 400 * 300 | 200 | 300 * 200 | 400

t, c 15 40 * 30 20 60 30 40 30 20 * 20

Q Tk | * 40 20 60 * 80 * 80 * 30 30 32

n 015010020 * 1020(0,15(025( * | 0,25 0,20 | 0,10 [ *

3agaua 2. IIpu TeMnepaType HarpeBaTens t, U TeMIepaType XOJOAMUJIbHHU-
Ka t, KoohdUIINEeHT MOJIe3HOTO AeiICTBUA MAEAJILHOTO TeIJIOBOrO ABUraTeJsd pa-
BeH 1. OmpezesnnTe 3HaueHMe BeJHMYMHBI, 0003HAUEHHOH ¥,

600 | 950 * 1900 | 650 *

ey 800 | 650 * 700 | 850 *

t,, °C 100 * 70 50 * 40 | 150 * 60 50 * 30

n * (063|058 * |069|071| * |070[051]| * |0,67]0,65

3amaua 3. UaeanbHO# TemyoBOit MAIIMHON IIPH MOCTYMJIEHMM OT HArpesa-
TeJsA KOJUYECTBa TeIJIOTHI @, coBepmaercss pabora A M Npu 3TOM KOJUYECTBO
TENJIOTHI, OTAABAEMOE XOJIOAMJIBHMKY, cocraBisaeT §,. Temmneparypa Barpesa-
Tena T,, temmeparypa xojoxaunbHuka T,. Omnpefennrte 3HAYEHUS BeJNYUH,
0003HAYEHHEIX *,
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‘Bapmanr | 1 2 3 4 5 6 7 8 9 10 11 12
Q. xllx | 20 30 * 50 * 40 50 * 60 * 80
A, xkllx | 80| 20 ® 27 * 37 | 22 * * 30 12 *
Q,, Klx | * 20 13 * 23 | 33 * * 35 * 8,0 | 30
T, K 500 | * 700 | 450 | * | 750 | * | 900 | 650 | 800 * 850
T K * 300 * 1250 (300] * | 250 | 300 | 300 * 300 *

41. 3axon Kymaona

s pewenus amux 3aday Heobx00uMmo:
v 3namv gopmyruposky u mamemamuveckyo gopmyay saxona Ky-

JOHa,

v/ 3Hamb QOPpMYAUPOBKY U mMamemMamuyecKyr @GopmMyry 3aKOHA
COXPpAHEeHUA INeKxmpuieckozo 3apada;

v/ ymemdv npumeHAMmMb NPABULO CLOHCEHUA BeKMOpo8 u Haxodumsv
MOOYAb CYMMAPHO20 8eKmopa;
v/ cuumambe, ¥mo 3apsaxceHHble Mena HaAxodamcs 8 saxyyme.

3amaua 1. /IBa HENOABHIKHBIX TOYEUHBIX 3apAja ¢, M ¢,, HAXOAACh Ha pac-
CTOSSHMM r APYr OT Apyra, B3auMojeicTeyioT ¢ cuioit F. Onpeaenute 3Haye-
HHe BeJIMYMHBI, 0003HaYeHHOiI *. Bo CKOJILKO pa3 M3MeHUTCSH CHJa B3auMOJei-
CTBUSA 3apAAOB, €CJM PACCTOAHHE MEXXAY HUMU YBEJIUUYUTh B o pasd?

Bapmant | 1 | 2 | 3 | 4 | 5 7 | 8] 9 |10] 11 12
a1, 5K 4 | 5 | * |05 2 * | 6 | 3|6 | * |4
o 6 | * | 5 4 3 |05 10 3 |8
r, cM * 3 10 * 5 3 * 6 3
F, uxH 135 | 200 | 36 80 | 144 | 185 | * | 75 | 45 | 7.7 | *
o 3 | 4 | 2| 4| 2] 3|3 |2 |4]|2]|4]3

3apaua 2. [[ByM OAMHAKOBHEIM LIAPUKAM COOOGLIWIU 3apaAfbl ¢, U ¢,. 1llapu-
KM NMpUOJIN3NIN APYr K APYry A0 CONPUKOCHOBEHHA M 3aTeM DAa3BeJd Ha pac-
croaHue . IIlpu aToM cuyia MX KYJIOHOBCKOrO B3aMMOJEHCTBHUsS cocTaBuia F.
OmnpezenuTe 3HaueHWe BeJUUYMHEI, 0003HauyeHHOUN *. PaccTosgHue MeXXAy IIapH-
KaMH CYIIeCTBeHHO 0OoJibllle MX pasMepoB.

BaprasT 2 | 3|45 |6 |7 | 8| 9 |10|11]12
q,, 5Kx * | -4 | -2 | 12 * 6 | -4 | 25 | * | 10
gy BEKn | -2 -2 | 16 * -8 | 12 | * | 7 | -4
l, eM * 1 10| 4 | 3 5 4 * 110 | 20 | *
F, mgH 0,9 3,6 | 90 * 360 | 90 | 14,4 * 22,51 90 | 0,9 | 3,6
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3amaua 3. B BepmnmHax npsmoyrojbHoro tpeyroabHuKa ABC (yron C —
IpAMOM) HaXOAATCA 3apAALI ¢4, Jg, ¢c. AamHB KatetoB AC u BC paBHH co-
oTBeTcTBeHHO a M b. Cuna, AelicTByloias Ha 3apAA ¢, CO CTOPOHEI 3apAMNOB g,

U ¢g, paBHa F. Omnpesenure 3HaueHWe BEeJIUYUHBI, 0G03HAYEHHOIT *,

Bapuanr | 1 | 2 | 8 | 4 | 5] 6| 7] 8]0

q,4, HKa 9,0 | 2,0 [ 5,0 * 40| 8,0 [ 6,0 | 7,0 | 11

gg, BEKx 6,0 4,0 * 7,0 10 11 8,0 3,0 * 50| 70| 2,0
ge, HEKR 2,0 * 1,5 0,5 | 30| 2,5 | 4,0 * 45| 2,0 | 50| 3,5
a, cM * 4,0 3,0 5,0 7,0 | 6,0 * 10 80| 90| 10 20
b, cm 10 8,0 6,0 9,0 | 4,0 * 3,0 7,0 | 2,0 | 4,0 | 5,0 i

F, mxH 46,3 | 25,2 | 80,8 | 11,5 * 143,01 326 | 25,1 | 214 | 112 * 11,7

42. HanpsKeHHOCTh 3JIEKTPHIECKOTO IOJA

Hars pewenus amux 3adav Heo6x00umo:

v/ 3Hamob onpeaeaenue HANPpANEHHOCMU INeKmpuieckozo noas,

v/ 3HGQMb NPUHUUN CYNepnosuyuu;
v ymemdv naxodumb mModyav cymmv. 08yx 8eKmopos;
v/ Yymembv npumeHnsmv emopoit 3axon Huiomona.

3anaua 1. B Bepmunax A u B npamoyroiasHoro tpeyroabEuka ABC
(yron C — npamoil) HaxonATcs 3apAAwl ¢, M qg. JAnunanl kareroB AC u BC
PaBHBI COOTBETCTBEHHO a U b. HampsyKeHHOCTH 3JIEKTPHUYECKOro MOJA B Bep-
mude C paBHa E. OnpeznennTe sHauyeHue BeJHMUYMHLI, OGO3HAYEHHOU *,

Bapwawr | 1 | 2 | 8 | 4 | 5| 6 | 7|8

94> HKR * 30 40 | 50 70| * | 20| 80

g, KR 30| * | 50 | 60 |80 | 20| * | 40 | 50 | 60 | 80 | *
a, cM 2 3 * 5 | 6 | 7| 8 | * 3| 4| 6 |8
b, cm 3 4 6 * | 8| 9 |10 4 * | 6| 8|9
E, xH/Kn | 540 | 375 (260 | 210 | * | 29 | 39 | 710 [ 440 | * | 150 | 26

3anaua 2. IloyIoKUTEeNbHO 3apAMKeHHAs YACTULA C 3aPAAOM ¢ U Maccoit m
BJIETA€T B OAHOPOAHOE JJIEKTPHUUECKOe MoJie C HaNpAKeHHOCThI0 E Tak, 4To
BEeKTOP HAYaJbHOIl CKOPOCTH cOBmajaeT IO HAIIPABJIEHHIO C BEKTOPOM HAaNps-
YKEeHHOCTH JJIEKTPUYECKOro NMoJifA. 3a BpeMA ¢ CKOPOCTh YACTHILI YBeJHUYUBA-
eTCA OT HA4YaJbHOH CKOPOCTH Uy A0 cKopocTM v. Ompejenute 3HAYEHHE BEJIH-

YMHBI, 0003HAYEHHOMN *.
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Bapmasr 12| 34|56 7|89 /10|11 lz
¢, 10" Kn | 1,6 | 32 | 1,6 | 48 | 1,6 | * 1,6 | 48 | 1,6 | 3,2 | 48| =

m, 1002 kr | 5,01 | 6,64 | 3,34 | 999 | * 11,6 | 9,99 | 11,6 | 1,67 | 6,64 { * | 3,34
E, xH/Kn 50 | 80 | 70 * 40 | 30 | 80 | 70 | 60 * | 30 | 50
t, MKC 20 |050]| * | 1,51052|725] 22| 1,83 * |1,8]21]| 1,7
Vo> KM/C 800 | * [ 600 | 700 | 500 | 200 | 300 | * | 400 | 150 | 900 | 230
v, 10%km/c | * 35 | 19 | 50 | 25 | 32 * 41 | 21 | 36 | 385 | 43

43. Ilorennuan. Hanpaxkenue

HAnra pewenus amux 3adavw Heo6xodumo:
v 3namb onpedenenue nOMeHyuUAIa 31EKMPULECKOZO NOAS;

v/ 3Hamb onpedenerue HANPAXCEHUA (PA3HOCMU NOMEHYUANO8);
v/ YyMmemb pacciumbsieamb pabomy, cO6epULAEMYIO INEKMPULECKUM NO-
AeM NO nepemeweHuI0 3apANCeHHOL Yacmuybl, a maKice npoucxodaujue

npu 3mom U3MeHeHUs ee KUHemu4weCKol U nomeHyuanbHoll dnepauil;

v/ 3Hamb GopMYNY, CEAZLIEANULYI0 HANDANCEHHOCMb U HANPAICEHUE
(pas3nocmv nomenyuanos) 6 cayiae 00OHOPOOH020 3]LeKMPULECKOZ0 NOAL.

3anaua 1. YacTuna ¢ 3apagoM ¢, IepeMellasch B 3JIEKTPUUECKOM II0Jie U3
TOYKH C NOTEHIIMAJIOM @, B TOUKY C MOTEHUMAJIOM (,, MPOXOAUT PA3HOCTh IIO-
TeHIMaN0OB (HanpsaxeHue) U. IIpu 3TOM 2JIeKTPUYECKUM IIOJIEM COBEpIIAETCA
pabora A. Onpenenurte 3HaYeHUA BeJUYMH, 0603HAYEHHBIX ¥, YemMy paBHBEI K3-
MeHeHUA KHHETHYECKON M NOTeHIUAaJIbHOM JHEPruil 4acTUIHl B pacCMaTpuBa-
eMoM cay4ae?

Bapmanr | 1 | 2 | 3 | 4 | 5|6 | 7|8 |9 |10]11]12
@10 Kx | * | 1,6 |32 48| * [32]|48|16] * |48]|1,6]| 3.2
01, B 200 * [550 | * | * | * |780|600|850 | * |9000| *
¢y B * 300 * 80 | 100 | 300 * * * 250 | * 600
U, B 50 | *+ | * [200]100| * | * [200]500| * | * | 100
A, 1077 Mox | 1,6 | 2,4 | 11,2 * 4,8 | 6,4 24 * 8,0 | 9,6 | 6,4 *

3anaua 2. JjeKTpUYECKUH 3apAl ¢, HAXOLACH B TOYKE 3JIEKTPUYECKOrO IO-
JISl ¢ TIOTeHNHAJIOM ¢, obsazaeT noTeHIuanbHOM aHeprueit W. Onpenenure 3Ha-
YyeHUe BeJIMYUHLI, 0003HauyeHHOH *. Bo CKOJIBLKO pas M3MEHHUTCS MNOTEeHILHAJ
JAHHOM TOUKHM 3JIEKTPUYECKOro IIOJIA MPH yBeJWUYEHHHU 3apafa ¢ B o pas?
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{8] 6 | 7
g, mKn 30 [40 | * |40 |50| * | 50
o, B 200 | * | 400|300 * | 500 | 400 | * | 200 | 500 | * | 300
W, mxlx * 16,0 10 * 13856 12,5 * 19,0] 7,0 * 112 4,0
a 2 4 6 8 2 4 6 8 |2 4 6 8

3amaua 3. YacTHuia ¢ 3apAAOM ¢ U Maccoil m, HaYWHaA ABHIKEHUE U3 CO-
CTOSHUA IIOKOS B OJHOPOJHOM 3JIEKTPHYECKOM IIOJle ¢ HalpAMKeHHOCThi0 E,
npuobperaeT CKOpPOCTL U, npoiias paccroanue d. Ilpu sTomM HanpsxeHue,
YCKOpsAoiee 9acTuily, cocrapiaser U. Omnpefenure 3HaYeHUsS BEJHUYUH, 000-
3HAYEeHHBLIX *. BOo CKOJIBKO pa3 yBeJIMUUTCA NpUOOpeTeHHas YacTHIeHl CKOpPOCTh,

eCJIH yCKopdAmllasad PasHOCTh NOTEHIHAJOB BO3DACTET B ﬁ paa?

¢, 10 Kn | * * | 3,2 « 32 (16| * | 1,6

m, 102" xr | 26,6 | 1,67 [ 19,9 | 999 | 133 | * | 16,6 | 23,2 | 105 | 179 | * *
E, xB/m * 20| * | 50| 10 |50] * 20 | 50 | * * | 5,0
v, KM/C 98,1 | 239 | 56,7 [ 80,0 | 155 | 120 | 152 | * | 552 * | 34,3 | 46,3
d, cm 10 * 50|40 * [6030| 20| * [15] 50| =*
U, B 400 | 300 | * * * * | 600 | * | 500 | 300 | 200 | 100
B 8 6 4 2 8 6 4 2 8 6 2 4

44. ONEeKTPOEeMKOCTh. JHEPrua 3JCKTPHYECKOro IOJIA
Ansa pewenus smux 3adaw Heob6xodumo:

v/ 3Hamb onpedenerue snexmpoemrocmu KoHdencamopa (cucmembvt
npo8oOHUK08) U (POPMYRY ONA pACHemaA IAEKMPOEMKOCTMU,S
v/ 3Hamv GopMYrY, CEA3LLIBANULYIO HANPANCEHHOCMb U HANPANCECHUE
(pas3nocms nomenyuanoe) 6 cryiae 00HOPOOHOZO INEKMPULECIOZ0 NOAA;
v 3namv Qopmynry O0ns paciema 3neKmMpoOeMKOCMU NJAOCKO20 KOH-

dencamopa;

vV Yymemdb pacciumbuiéampb 3HEPIZUI0 INEKMPUUECKO20 NOAA 3APANCEH-
HO20 KOHOencamopa.

3amaua 1. Ilnockuii BOSAYIIHEIH KOHAEHCATOp eMKOCThIO C 3apsaKeH I0
HanpsiKeHusA U Tak, YTO HAIPAMKEHHOCTb 3JEKTPUYECKOro HOJA BHYTDPH KOH-
NeHcaTopa paBHa E, a 3apsaj KOHAEeHcaTopa paBeH ¢. Paccrosnue Mexpay IJac-
THHaAMM KoOHZeHcaTtopa d. Omnpefenure 3HaYEeHUs BEJUYNH, OGO3HAUEHHBIX *,
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Bapuant | 1 2 3 | 4] 5 6 | 7 8 9 |10 11 | 12
¢, n® * 15|20 (10| * | 20| * | 25 | 12 [30 | * | 40
U, B 20 | * * 100 * | 75 | 90 | * * |50 | * | 40
E,xB/m| * |400|200| * | 250 | 300 | * | 200 | 100 | * | 150 | 200
¢ uKn (0,12 * | 12| * |o75| * (36| * |060| * [0,30| *
d, MM 02|03| * |04/ 02| * [03[015]| * [0,5] 0,2 | *

3agava 2. [InacTUHBI MJIOCKOTO KOHAEHCATOpa IIPEACTABJAIOT cOO0M AUCKHU
auaMmerpom D, Haxopsuueca Ha paccroaHuu [ apyr ot apyra (D >> [). Ilpu
3aMOJIHEHUU KOHAEHCATOPA AMIJEKTPHUKOM C NPOHMIIAEMOCTHIO £ €ro eMKOCThb
cocraBiaser C. OnpezenuTte 3HaueHUe BeJIUYHMHBI, o0o3HaueHHOU *. Kak mame-
HUTCA €MKOCTb TaKOr'0 KOHJAEHCAaTopa, €CJlH BCe ero JIMHeillHble pasMephbl yBe-
JIUYUTH B o pas?

BapnanT 1 2 3 4 5 6 7 8 9 10 11 | 12
D, cm 10 | 8,0 ® 10 | 8,0 | 6,0 * 14,0(6,0 | 10 * 16,0
1, mm 0,5 * 0,3 05| 0,4 * 0,5 0,4 | 0,3 * 040,38
> * 141122]35]| * 2,6 | 7,0 { 10 * 16,562,530
C, n® 570 | 460 | 180 | * | 390 | 220 | 160 | * | 540 | 900 | 280 [ *
o 1,5 2 2,51 3 | 1,5 2 2,5 8 1,5 2 2,5 | 3

3agaua 3. JHeprus 3JeKTPUUYECKOro IIOJNsA KOHAeHcaTopa eMKocTbio C, 00-
Jqajgapliiero 3apsajaom q IIPA Ppa3HOCTHU IIOTEHIINAJIOB MEexXay o61c.11a,zucamn KOH-
mencaropa U, cocraBiasier W. Onpezsennre 3HaYeHUA BeJIUYMH, 0003HAUEHHBIX ¥,
Bo CKOJIBKO pas M3MEHUTCHA SHEPrus 3JIEKTPUYECKOTO IIOJIA KOHJAEeHCaTopa IpHU
YBEeJIMUEeHUN HANPSYKEeHUA MexIy oOKJajxaMy KOHAeHcaTopa B  pas?

Bapuanr| 1 2 3 4 5 6 7 8 9 {10} 11 | 12
C, Mx® ¥ 6 * 10 | 20 * * 8 * 20 | 12 *
q, MKa 0,40 | 0,54 * * * 10,24 10,48 | 0,66 | * * * 10,60
U, B 100 * 60 * 40 * 80 * 50 * 20 *
W, mIx * * 14,4 | 12,5 * 2,4 * * 25 16 * 30
B 3 2,5 2 1,5 3 2,5 2 1,5 3 2,5 | 2 1,5
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45. IMapanneasHOE M IIOCJIEAOBATEJIbHOE COCTUHEHHIA
KOHJIEHCATOPOB

Hdaa pewenus amux 3adaxr Heo6x00UMO:

v 3Hamb u ymemov npumenamev Gopmyrvt 0aa paciema 3aeKmpoem-
Kocmu cucmems. KOHOEHCAMOPOS, COCOUHEHHbLX NAPAALENbHO ULU NO-
credosamenvro.

3apmava 1. Tpu KoBaeHcaTopa anekTpoeMkoctamu C;, C,, C3 COENNHEHBI Ma-
pajleIbHO TaK, YTO 3JEeKTPOEMKOCTh GaTapeM KoHAeHcaTopos cocrasiser C,
a HaUps'KeHUA U 3apdajbl Ha KoHAeHcaTopax paBHH U,, U,, Uz u q,, ¢5, q; cO-
oTBeTcTBeHHO. OmnpezieNTe 3HAUEHUA BeJIUYHMH, 0603HAYEHHBIX *

‘Bapmamr | 1. | 2| 31 4 |51 6| 7-] 8

CLomx® | * | 6 | 4 | 4 | * | 12| 2

C,, Mxd 6 * 8 8 10 *

Cy, MKD 10 4 * 12 8 10 * 20 | 12 *

C, Mx® 20 16 22 * 30 26 12 * 40 | 30 30 *
U, B %* * 15 * % 20 * * * * * *
U, B * 5 * * 30 * * * * * . % *
U,;, B 10 * * 40 * * * * * * * *
q,» MKKa * * * * * * 40 * * [ 160 | * *
q,, MEKn * * * * * * * 1100 | * ¥ 1200 *
q3» MK * * * * * * * * 300 * * 80

3anmaua 2. Tpu KoHzeHcaTOpa anexkTpoeMkoctamu C,, C,, C; COeAMHEHB! 1O~
clIeZOBaTeJIbHO TaK, YTO 3JEKTPOEMKOCTh GaTaped KOHIEHCATOPOB COCTaBJIAET
C, a HampsAXKeHUs U 3apsAALI Ha KoHAeHcaTopax paBHH U,, U,, Uz u ¢y, q5, g3
cooTBeTcTBeHHO. Ompesesure 3HAYEHUS BeJUUUH, 0603HAUYEHHBIX *

Bapuamr | 1 | 2 | 3 { 4 | 5 | 8 8.

Chomx® | 8 | 6 |10 * | 2 | 4 % | 8 | 6 | 12 | *
C,, MKD 6 10 * 10 4 6 * 2 6 * 2
C;, Mx®d 4 * 2 8 6 * 8 4 10 * 6 8
C, Mx® * 23|14 1,8 * 1,1} 1,7(1,0 * 1,9 3,0( 0,9
Ul’ B *® * * * * * * 20 * * 50 *
U2, B * * * * * * 15 * * 30 * *
U,;, B * %* %* * * * %* * 12 * * 40
q,, MeKa * 30 &« * 20 * %* * * * * *
g5, MKKn 60 * * 40 * * * * * * %* *
g3, MEKn * * 30 * * 30 * * * * % *
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46. Cuna Toka. 3akon OMa AJIs yyacTKa Lemu

HAara pewenus smux 3aday Heo6xo0umo 3namov:

v/ onpedenenue cunbt moka;

v Popmyruposky u mamemamuueckoe evipaxcenue 3axona Oma drs
ywacmka yenu;

v opmyny, cea3bL8AI0WYI0 HANDANEHHOCMb U Hanpaxcenue (pas-
HOCMb NOMEHYUAN0E) 8 cayiae 00HOPOOHO20 31eKMPULECKO20 NOJA.

‘3agava 1. IIpu cune Toxa I uepes momepeyHoOe CEeYEHUE METAJIUYECKOrO
NpPOBOAHUKA 3a Bpems ¢ mpoxogur N ajnexTpoHOB. OnpegenuTe 3HaYeHHEe Be-
JUYUHBI, 0003HAYEHHOH *.

Bapmanr | 1 | 2 |13 | 4|5 |6 |7]| 8 |9] 10}

I, A 0620} * (1005 * (1,6 1,0 * 2,0 1,5 *

t, Mc 20| * [80|40]| * | 2,0] 6,0 * 4,0 | 8,0 * 6,0

N, 10 * 12,6180 * [50]|40]) * | 8,0 |25 * 4,0 | 5,0

3agaya 2. Eciin Ha KOHIIax IPOBOAHWKA CONPOTUBJIEHMEeM R moaxep:KuBaTh
IOTEHIIMANBI ¢, U (@,, CO3JaB TeM CaMbIM B IPOBOAHHKE 3JIEKTPHUYECKOe IIoJe,
TO II0 NPOBOAHUKY OyAeT HUATH IOCTOAHHBIK TOK (cmiaa Toxka I). Onpenenure
3HayeHNe BeJIMYUHBI, o0o3HavenHoil *. Kax HM3MeHHTCA cHJja TOKa B IIPOBOA-
HUKe, eClIM DPa3HOCTh MOTEHIMAJIOB HA KOHIIAX HPOBOAHUKA YBEJIHYUTH B
o pa3? CompoTHBIIeHHE IPOBOAHMKA IPH 3TOM CUMUTAliTe HEeM3MEHHBIM.

Bapmam | 1| 2 |3 | 4|5 |6 |7 8|9 |10ln

Boow | 40| 20 |15 | * | 80| 40 | 20| * | 10 | 30 | 50| *
¢, B 10|14 % |11]16|18]| * |24]15| 70 | * |12
oo B | 20| * | 60| 10| 12| * |40 80|50 * | 15 | 60
I A * lo5|1,0[02] * [04]50[08] = |20][25]30
o 15 2 [25[15] 2 |25 15| 2 [25|15| 2 |25

3agaua 3. Ilpy Hanps keHHOCTH E 3J€KTPUUYECKOrO IIOJIA B NMPOBOJHUKE Ue-
pe3 ImolepedHoe cedeHHWe IIPOBOAHUKA JauHON [ u comporusieHueM R 3a Bpe-
M#A ¢t IpoxoAuT sapsn ¢. OmpeaennTe 3HaYeHUe BeJIWYUHEBI, 0003HaueHHOH *.
Kax U3MEHHTCA CHJIa TOKA B IIPOBOAHUKE, €CJK HANPAMKEHHOCTb dJIEKTpHUeC-
KOro MoJiAd yMeHsInuTh B B pasd? CompoTuBieHHEe NPOBOAHWKA IPU 3TOM CUH-
TaliTe HEU3MEHHBIM.
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E, B/m 10 | 38,0 * 2,5 | 20 * 0,5 20 | 5,0 | 6,0 | 40 | 1,0
L™ * 10 | 2,0 { 4,0 1 2,0 | 20 | 40 | 0,5 * 5,01 0,5 | 10
R, Om 80 * 10 | 40 | 40 | 60 * 5,0 | 20 | 120 | * 20
t, c 2,040 10 | 20 * 10 | 20 | 5,0 | 30 0o 15 | 40
q, Kn 1,0 | 40| 20 * 2,0 | 5,0 | 5,0 * 60 [ 15 | 15 *

47. IlociemoBaTesbHOE M NAPAJJIEJIbHOE COETUMHEHHA
IIPOBOAHHKOB

Aaa pewenus samux 3adaw Heo6xodumo:

v/ 3HAMb COOMHOUIEHUA MeHdYy CUNOL MOKA U HANPANEHUEM Ha
yuacmeax yenu npu ux nociedo8amenbHOM U NAPALAEALHOM CoeduHe-
Huax;

v YyMemb pacciumuiéamov CONpomMuBreHue Cucmembvl NPosodHUKOS,
COedUuHEeHHbLX NOCAeF08GMENLHO UNU NAPANTENbHO;

v/ ymemdv npumenamv 3axon Oma Oaa yuiacmia yenu.

3anaua 1. Tpu pesucropa comporusnenamu R,, R,, R; CoOeqUHEHBI ITOCJ]E-
[OBATEJILHO TaK, 9TO o0lmee CONPOTHBJICHHE NAHHOI'O YYacTKa LEIHN COCTaBJIA-
er R, a 3HAYeHUA HaNPsIKEHUA HA PE3UCTOPAX M CHJBI TOKA B HUX paBHH U,,
Uy, Ugn I,, I,, I3 coorBercrBeHHOo. OmpesenuTe 3HAYeHUA BeJUIUH, 0060-3Ha-
YeHHBIX *.

R,, xOm 2 4 6 * 3

11 12 15 *

= o[
-3
*

R,, xOM * 6 8 10 * 9 11 * 15 | 20 | 25

R;, xOm 6 * 10 | 12 7 * 11 12 | 15 * 25 | 30

R, xOm 10 | 18 * 30 | 15 | 21 * 32 | 38 | 47 * 75

U,, B * * * * 12 * * . * % * 60 *
U, B * % 16 * * * %* * 24 * * *
Uaa B 3 * * L3 *. % 10,5 * % % * %
I, MA * * * 3 * * * * * 3 * *
Iz’ MA * 1 * * * * * 1 * * %* %
I, MA # * * * * 5 * * * % * 5
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3apaua 2. Tpu pesucropa comporusnesusmu R;, R,, R, coeaMHEHHI mapas-
JIeJIbHO TaK, YTO OOlllee COIPOTHUBJIEHNE NAHHOIO ydacTKa Lend cocTasiseTr R,
a 3HaYeHWA HaIPAKeHUs Ha PE3UCTOPax U CHJIBI TOKa B HUX paBHel U, U,, U;
u I, I,, I; coorBercTBenHO. ONpene/uTe 3HAUEHUsS] BEJIMYUH, OGO3HAUEHHBIX ¥,

Bapuanr | 1 2 3 4 5 6 7 8 9 10 | 11 12
R,, Om 4,0 80 |20 * |6,0]| 8,0 20 * 6,0 6,0 | 20 *
R,, Om 6,0 | 6,0 * (20| 10 10 * 4,0 | 4,0 | 4,0 * 6,0
R;, Om 6,0 * 6,0 | 10 | 4,0 * 10 6,0 | 8,0 * 10 10
R, Om * 1851040 * | 2,55| 2,86 | 1,71 * 1,09 { 4,0 | 1,94
Ul, B * * * * % 16 % * * * * 20
Uz, B * * % 10 % * * * % 24 % %
U;, B * 6,0 * * * * * 12 * * * *
I, A * * 1,0 * * * * * 0,4 * % *
[2, A * % * * 1,2 * * * * * 0,5 *
I;, A 2,0 * * * * * 1,5 * * * * *

48. ConpoTuBiieHNEe NMPOBOAHHUKA. YeJbHOE COINPOTHBJICHHE

Haa pewenun samux 3adav Heob6xodumo:
v/ 3Hamb u ymembv npumeHAmMb GOPMYLY 0N paciema conpomuene-
HUA NPO60OHUKG U36ECMHLLX 2e0MEeMPUYECKUX PA3MepPos;
v ymembv npumename 3axon Oma Oaa ynacmka yenu;
v/ 3Hamb GOPMYNRY, C8A3LLBAIOULYIO HANPANCEHHOCMb U HANDPANCEHUE
(pasnocmb nomenyuanog) é cayiae 00HOPOOH020 INeKMPULECK0Z0 NOAA.

3agpaua 1. Meraannueckaa HpoBOJioKa JuuHoii L m auamerpom d uMeerT
3JeKTpuueckoe comnpotusjeHue R. Onpejgenute 3HaueHue BEeJIWYHUHEI, 060-
3HaYeHHOU *, uau BujA MeTasuia. KaK M3MEeHUTCA CONPOTHBJIEHHE IIPOBOJIOKH,
€ecJIl Bce ee pa3Mephbl YBEJIWYUTL B O pas?

Bapuanr| 1 2 3 4 5 6 7 8 9 10 § 11 | 12
L, cm * 160 | 120 [ 80 * 120 (100! 20 * 80 [ 160 | 60
d, MM 0,4 * 0,2 0,4 0,3 * 0,4 0,3 0,2 * 0,3 | 0,2
R, Om 20087} * |o010} 0,08 0,15} * (0,16 0,40 | 0,20 * |0,32
Merana | Pb | Cu Al * w Ag | Cu * Ag Cu | Pb *
a 1,5 2 2,5 1,5 2 2,5 11,5 2 25|15 2 |25
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3amaua 2. Ecii Ha KOHIOAX OPOBOAHHKA AJHHON L M miomazpio momneped-
HOTO cedeHHA S NOAAEPKHUBATh IOTEHOUAJILI @; U (P, COOTBETCTBEHHO, CO3JAB
TeM CaMbiM B NIPOBOAHMKE 3JIEKTPHYECKOE MoJe, TO IO IPOBOAHHUKY Oyzmer
UATH HOCTOAHHBIM TOK (cmyia Toxka I). YienbHOe COIPOTHUBJICHHE MaTepuasna
npoBogHukKa p. OnpenenuTte 3HaYeHHUe BeJIMYMHBI, 0003HaUeHHOH *, Kak mu3Mme-
HUTCA CHJIa TOKA B MPOBOAHMKE, €CJH NJUHY NPOBOJHHKA YBEJHUYHTH B [} pas
(Ipu HeM3MEeHHHIX 3HAYEHUAX MOTEHLUAJIOB (; U (P, HA KOHIAX NPOBOAHHMKA)?
YaensHOE COOPOTHUBIIEHME MaTepHajia HPOBOAHMKA IIPHM 3TOM CUHTalTe He-
M3MEHHBIM.

L, M 15 | 20 10 | 256 | 15 * 25 (80 | 15 | 10 | * 15

S, mm? 0,8 * 1,2 |1 2,0(1,0] 1,5 * 10,6 (08(10]|0,5]|1,5
¢, B * 4,0 (152 ]6,3| 12 | 10 4,5 * ;8,0]45]| 50 |1,0
92 B 05016 1,0 | 6,2 | * | 45 (4,1|2,5|3,3]|35|8,0]| *
I, A 20| 1,6 | 1,0 * 11405 (1,8]l07|12| * [2,5]0,2

p, 108 0Om-M | 1,7 12 * 28121 (110|1,7]71] * 12 | 42 | 2,8

3amaua 3. IIpy HANPSAYKEHHOCTH 3JEKTPUYECKOro Hojsas E B NPOBOXHUKE
UJleT NOCTOsAHHEIA TOK (cuia Toka I). Ilmoigazb monepevyHoro ceYeHUs IPOBOJ-
HuKa S, yAeJbHOE COIPDOTMBJIEHKE MaTepuaja npoBogHHMKA p. OnpegenuTte 3Ha-
YyeHHUe BEeJIMYUHBbI, 0003HaueHHO# *. Kak M3MeHHMTCA CHJjia TOKA B IIPOBOAHHKE,
€C/IM YMEHBIIUTHL AMaAMETP INPOBOAHUKA B Y pas (IPH HEeM3MEHHOM 3SHaYeHUU
HaIPSAXXEeHHOCTH JJIEKTPUYECKOro II0JS B IIPOBOXHHMKeE)? YAeabHOE CONPOTHBIIE-
HUe MaTepHaja IPOBOAHUKA IIPH 3TOM CUNTANTE HEM3MEHHBIM.

17,8 | 70 | 20 | * | 150|140 | 12 | * | 1470 | 630 | 800 | *

I, A 05 (20( * 0810|055 * {05 2,0 | 1,5 * 11,2

S, mm? 2,0 * (1,5 1,0 0,8 * 1,01 08| 1,5 * 108115

p,10%0OM-m | * |28 1,7 110 * 42 {28 17,1 * 42 | 110 | 1,7
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49. IllyaTsl ¥ K06aBOYHBIE CONPOTHBJIICHMHA
K 3JIeKTPOM3MEepPHUTEJbHBIM Npubopam

HAnrsa pewenus smux 3adaw Heobxodumo:
v/ 3Hamb Ha3HAYeHue WYHMO8 K amnepmempam u 006a80UHbLLX CO-
npomueneruil k¥ 80abmMMempam;
v ymemdv npumensmdv 3axkon Oma 01s pacyema wynma Kk amnep-
mempy U G06a60YHO020 CONPOMUBNEHURL K GOLbMMEMPY;
v/ 3HGMb COOMHOWLEHUA MeHO0Y MOKAMU U HANDANEHUAMU HA Om-

OenbHbLX YLacmKax yenu npu UX napanieabHom Uau nociedosamens-
HOM coedurneHuu.

3anaua 1. AMnepMeTp ¢ M3MEpPHTEJNbHOH IMKAaNOH A0 3HAYEHUS CHUJBI TOKa
I, nmeer comporuBienue R,. Ecam napannejbrHo aMIepMeTpy MOAKJIIOYUTH
IIYHT CONpPOTHBJEeHHeM R, To B 3TOM ciaydae HpHOOPOM MOYKHO M3MEPATH

G0JIBIIYIO CHJIY TOKA B Lienu — 0 3HaueHusa J. OmpemenuTe 3HayeHUEe BeJU-
-UMHBI, 0003HaYeHHOH *.

Bapmany{ 1 | 2 3 4 '8 6 | 7 8 9 |10} 11 12
I, A 3 5 2 * 2 5 * 5 2 3 *
R,, Om [ 0,20 | 0,15 * 0,20 | 0,30 | 0,10| * 0,10 | 0,15 | 0,20 * 0,15
R, Om | 0,30 * 10,20 | 0,022 | 0,20 * 10,20 | 0,033 | 0,15 * 10,043 | 0,225
I, A * 10 5 20 * 5 10 20 * 20 10 5

3amaua 2. BoabTMeTp ¢ N3MEPHUTEJNLHON LIKAJION A0 3HAYEHUS HAIPAKEHHA
U, umeeT conpoTusieHue R,. Ecau nociaenosareJbHO ¢ BOJIBTMETPOM BKJIIOYUTD
nobaBounOe compoTuBieHHe R;, To B 3TOM ciydyae IPUGOPOM MOMHO M3MEpPATH

OoJiblllee HAIPs)KeHWe B menu — Ho 3Hauvenus U. Onpegesivre 3HaUYeHUE Be-
JMYUHBI, O0O3HAYEHHOH *.

1|2 {38|a|5]|6]7 |89 |[10]1r]12
6 ' 10 * 10 15 | * 15 30 15 * 30
R,, xOm 0,8 * 1,0 | 1,5 | 0,9 * 1,51 1,0 2,0 * 0,8 | 0,7
R, kOm * 1,4 | 2,0 | 6,0 * 6,0 3,0 | 1,0 * 1,4 | 4,8 | 2,1
U, B 15 30 90 * 60 30 45 * 150 | 120 | 42 *

50. Pa6oTra M MOIXHOCTH TOKAa

daa pewenus smux 3adarw neobxo0umo:
v 3Hamb (QOPMYRUDOBKY U MAmMeMamuyeckoe 6blpANCEHUE 3AKOHA
Haucoyan — Jlenya;
v ymemov npumenamds 3axorn Oma Oaa paciema Cubl MmoKa, HAnps-

HEeHUA UAU conpomuBalerHus npoeoanuxa;

v/ 3nambv onpedesenue MOWHOCMU;

66




v 3namb popmyny Oaa pacvema anexmpuuecKoil MOUHOCMU, 8blde-
AROWelcs Ha yiacmke yenu;

v Yymemdb paccuumouiéambs KOAUNECTNEO Menaombi, Heobxodumoe Oaa
Hazpesarus u3eéecmHozo eeujecméa OaHHOU Maccb. Ha onpedesennoe
yucao zpadycos.

3amaua 1. Eciu npoBOAHMK cONpoTHBIEHHNEM R BKIIOUMUTH B 3JEKTpUYEC-
KyI0 Ilellb TaK, YTO Hamps'KeHUe Ha HeM OyaeT paBHo U, a cuya TOKa B IIpo-
BogHUKe — I, TO 3a BpeMA { B 3TOM NPOBOAHUKE BHIAEJHUTCA KOJUYECTBO Tell-
Jotel Q. OmpeznesuTe 3HAYEHWS BeJUYUH, 0603HAUYeHHHIX *. Bo CKOJNBKO pa3
U3MEHUTCA KOJIMYECTBO TEIJIOThI, BHIAENAIONIEICA B MPOBOJHUKE, €CJIH COIIPO-
THBJIEHHE IIPOBOJAHUKA YBEJUYUTHh B 0 pas (IpH HEM3MEHHOM HANDAKEHWU Ha
TIPOBOAHUKE)?

I, A * 3,0 | 2,0 * * [1,6120[05] * |50 * 4,0

t, MuH 2,0 * ,5( 10 30|50} * (1,6 * | 2,0 * 3,0

Q, xJlx * (21,6 | * |048 | 7,2 * |36} * (9,6)6,0]|43,2| *

a 1,5 2 2,5 3 5] 2 (25| 3 1,6 2 2,5 3

3agaua 2. Ecix Ha KOHLIAX MPOBOAHMKA COIPOTHBJIEHHeM R moaxep:kuBaTh
NOTEeHIUAIBI ¢, U @, AJIA TOrO, UYTOOBI MO IIPOBOAHUKY IIPOXOAUJ IMOCTOSHHBIN
TOK (cmya.roxa I), TO MOIIHOCTb, BHIZEJIAIOMIAsACA B IPOBOAHUKE, cOCTaBUT P,
Onpezenure 3Ha4YeHWS BeJWYMH, 0003HauYeHHBIX *. Bo CKOJIBKO pa3 M3MEHUT-
¢ MOIIHOCTH, BBIAEJAIOMIAACA B IIPOBOAHHUKE, IPU YBEJUYEHUM PA3HOCTHU MNO-
TeHNHAaJOB Ha MNpoBogHuUKe B [ pas? (CuuraiiTe, 4YTO COIPOTUBJIECHUE
OpPOBOAHHMKA TIPH STOM He M3MEHAETCH.)

¢, B 10 * 12 * 8 15 | 80 * 100 | 20 * 36
¢y B * 6 3 10 * 5 * 2 80 * 1 20 | 12
I, A * 2 * * 3 * 3 4 0,5 * | 5 *
P, Br 6 * * 40 18 | 50 * 80 * 72 * *
B 2 3 4 5 2 3 4 5 2 3 4 5
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3amaua 3. B ajeKTpuuecKOM UYallHMKe MOIIHOCTBIO P Boja Maccoil m 3a
BpeMs T HarpeBaeTcs Ha Af rpaaycoB. (Boxa He xunur.) Koadpdunuenr nmosnes-
HOro AeHCTBHA, OonpeleliseMblii KaK OTHOIIEHHE KOJHYEeCTBa TEIJIOTHI, 3aTpa-
4YeHHOH Ha HarpeB BOABI 3a HEKOTOpoe BpeMsd, K paboTe ToOKa 3a 3TO Ke
BpeMdA, cocTaBaseT . OnpezenuTe 3HaYeHHE BeJIMUYMHBI, 0003HAUEHHOH *.

BapnanTt 1 2 3 4 ) 6 7 8 9 10 | 11 | 12
P, kBt * (0,65}1,2}1,3 |10 * 1,2109(1,1(16)1,0] 1,5
m, Kr 0,5 * 09151308 * 0,716 | 1,2 | 0,7 *
T, MUH 2,0 5,0 * | 401,315 1,0 * 1,6 150 * 1,2
At, °C 20 50 30 * 10 | 30 | 10 | 40 | 20 * 20 | 30
n, % 60 65 80 | 75 * 80 | 65 | 60 * 60 | 75 | 80

51. 9AC. 3akon Oma aasa 3aMKHYTOM Lemu

Han pewenus amux 3adaw neobxodumo:

v/ 3namb onpedeaernue 3IC (anexmpodsuixcyweil cunvt);

v 3namb QOPpMYLUPOBKY U MamemMamuuecKoe 6bipaXceHUe 3AKOHA
Oma O0ra 3amxHymoiu yenu,

v/ ymembv npumenamev 3axon Oma Onsa 3amxuymoii yenu coemecm-
HO ¢ 3akonHomM Oma Oan ywacmka uyenu u Gopmynoii 0asa paciema
JnexmpurecKoll. MOULHOCMU.

3amaua 1. Ilpu nuTaHuM JaMIOYKH OT rajbBaHUYecKoro asiaemenrta ¢ JIC &
cuna Toka B menu paBHa I. Ilpu aTom 3a BpeMA ¢ CTOPOHHHMM CHJIAMU B Tajib-
BaHMYECKOM dJIeMeHTe coBepuiaeTcsa pabora A Onpenenure 3HAYEHME BeJH-

- cTop*
YUHBI, 0003HAUEHHO# *.

Bapmanr | 1 | 2 | 3 | 4| 5 | 6 | 7| 8| 9| 10| 11]12

6 B 9,0 * 14,5690 4,5 * 12 | 4,5 | 12 * 9,0 | 12
I, A * 3,0 1,5(2,0 * 1,5 13,0(1,56| * 2,0 |3,0] 2,0
t, MUH 0,5 |20 * |120] 10 |05 * |1,5]|2,0f 1,5 * 10,56

Agopy K 1 0,54 143|104 | * (081104 (43| * {2,2]0,81]8,1 *

3anaua 2. K ucrounuxy ¢ 9JC & u BHyTpeH- i
HUM COIIPOTHUBJIEHHUEM I IIOAKJIIOYEH PeocTaT JI |
()
N\

conporuBienuemM R. Ilpu srom amnepmerp,
BKJIOYEHHBIHA B nensb (puc. C23), moxaseiBaeT
3HaueHUe CUJbl TOKa I, a BONIbTMETD — HANpA-

sxeane U. OmnpenenuTte 3HaYeHUA BeJUYHH, @)
0003HaYEeHHBIX *.

Puc. C23 l
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Bepmawr | 1 | 2 | 3| 4|5 |6 | 7|8 ]| 9 |10]11]12
6, B *4 6,0 | 12 .* * 12 * 6,3 | 4,5 * * 42
r, Om 2,0 * 0,5 0,2 | 1,0 * 1,0 * 0,5] 0,4 | 2,0 *
ROm . [ 10| * |55[60| * [50| 14| * [85| 20 | * | 20
I A 20 10| * | * |05 * [30]05]| * | * |1,5]| *
U, B * 5 |« | 3|4 10 * |6 | *|10]30]40

.

3anaua 3. IIpu noakdoOUYeHHH K OGarapee rajbBaHWUYECKHX 3JIeMEHTOB
pesucropa COINPOTHBJEHHMEM R BO BHeIlHe# LenM BBIAENAETCA MOIIHOCTH P.
9MC 6Garaper paBHa §, BHYTPeHHee CONPOTHBJeHue r. OnpefenuTe 3HAUCHHE
BeJIMUMHBI, 0G03HAUEHHOH *,

Bapmaur | 1 | 2 | 8 |4 | 5| 6 | 7|8 |9 {10]11]12
R, OMm * 4,0 | 5,5 | 10 * 16 11 8 * 20 9 6,0
P, Br 2,0 * 32 | 40 | 0,9 * 11 32 | 0,8 * 81 7,6
é, B 12 | 4,5 * 24 9 36 * 18 4 42 * 9
r, Om 0 0,51 2,0 * 0 2,0 | 1,0 * 0 1,0 { 3,0 *

52. Toxk B 3JEKTPOJIHTAX

Hdaa pewenus smux 3adaw Heobxodumo:

v 3namb 3aKoH snexmpoausa Papades;

v ymemdv pacciumbviéamv Maccy 8ewjecmea no ez0 NJAOMHOCMU U
obsemy;

v/ 3Hamb, KaK 6biuucasemcs paboma, cogepulaemas IneKmpuiec-
KUM noiem npu npoxoxdenHuu moxa é uyenu.

3apaua 1. IIpn mosyyeHUM 3JIEKTPOJUTUUYECKHM CIOCOO0M MeTasljla Maccoi
m 3aTpaThl 3JIGKTPDOSHEPrHHU COCTABJAIOT W npm Hanps:keHMM U Ha 3JeKTpo-
JAATAYecKoil BaHHe. OmpezesnTe 3HaYEeHWEe BeJHUYUHBI, 0003HAUYEeHHON *, WM
BUJ MeTaJia.

Bapusmr | 1 | 2| 3| 4| 5 | 6 78] 9 |10] 11 |12

Meramn * Ca| Sn | Cr * Al Cr | Cu * Sn Cu Al
U, B 5,0 * 14,0(13,0} 0,5 * 0,813,0| 2,0 * 0,4 | 6,0
m, Kr 1,6 [2,0|] * |38,0] 2,0 2,5 * 1,5] 2,5 | 3,0 * 2,0

W,kBr-u | 224|134 (45| * |0,84{37,3|3,7| * |14,9|5,4]| 0,51 | *
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3amaga 2. B mpouecce aseKTposusa 3a Bpemsa ¢ npu cuiie Toka I 3a cuer
OCaKJeHUdA MeTaJlla Macca KaToja yBEJWYMJIach OT m, RO M,. DIEKTPOXUMU-
YecKUIi 9KBUBAJIEHT MeTajula paBeH k. OmpesenuTe 3HauYeHHWE BeJIMYHUHBI, 060-
3HAYEHHOH *. .

: T Tz s T 1z
8| < " 5 " g & | « " g = §
| < g < g < | & < g < g <
0,8 * 15 15,54 0,33 7 0,3 | 15,35 * 15,69 0,62
0,6 | 20,10 * 20,42 0,30 8 0,7 | 16,30 15 * 0,33
0,4 | 18,60 | 20 * 1,12 | 9 | 0,9 | 14,40 | 20 | 15,07 | =

0,2} 12,25 | 10 | 12,29 * 10 * 18,90 | 30 | 20,31 | 1,12

* 22,60 | 15 | 22,63 | 0,18 | 11 | 0,3 * 10 | 17,03 | 0,18

DRl R ] W] ] e

0,5 * 20 | 16,20 | 0,34 | 12 | 0,2 | 12,30 * 12,38 | 0,34

3amaua 3. 1A co3maHMsi HA MOBEPXHOCTH AETAJH SALUTHOTO METAJIJINYec-
KOro HOKPBITHA HCIOJIL3yeTcs mnpouecc ajeKkTposusa. Ilpu cune toka I 3a Bpe-
MA t Ha JeTajb C IJIOIIAJBLIO IIOBEPXHOCTH S ocaXJaeTcs CcJIOH MeTaJija
TonmuHoM d. Merann ykasaH B Tabuuie BapuaHTOB. OrnpejesnTe 3HaYeHHUE
BeJIMUYUHBI, 0003HaYEeHHOH *.

Bapuanr 1 2 3 4 5 6 7 8 9 10 | 11 | 12

Merann Sn | Cu | Ag [ Ni |Cr | Zn Sn Cu | Ag | Ni Cr | Zn
I, A * 4,01 50 | 20| * | 2,0 | 38,0 | 3,0 * 3,0 | 2,0 | 4,0
t, MUH 20 * 15 10 { 30 * 20 20 | 15 * 30 | 15
S, cm? 15 | 20 * 10 | 20 | 10 * 15 | 30 | 15 * 20

d, MKM 200 | 70 | 190 * 90 | 110 | 100 * 60 | 120 | 30 *

53. Tok B rasax. IIpoxoxaeHHe TOKa 4epe3 BaKyyM

Jnra pewenus smux 3adaw Heo6xod0umo:

v 3name, KaKoea c8A3b MmeHdYy HANPAHCEHHOCMBIO U PAIHOCMBIO
nomeryuan08 8 cayiae o0HOPOOHOZO INEKMPUUECKOZO NONSR;

v ymemdp paccuumbvigamb pabomy, co8epulaemylo INeKMmpuiecKum
nonem no nepemeuleHuUI0 3apANCEHHOU wacmuybl;

v YMemb pacciumuvléams KUHEMuUYeCKyl0 3Hepzuio U CKOPOCMb 3apsa-
JHCeHHOU wacmuuydbl, npowedweil YCcKOpAIOWYIO PA3HOCMb NOMEHYUANL08;

v/ Yymemb paccuumbuiéams nepemeujerue LACMuybl 68 CaAyLae ee pae-
HOMEpHO020 UNU DPABHOYCKOPEHHO020 OBUNCEHUA.
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3amaua 1. ILnacTUHBI IJIOCKOTO KOHAEHCATOPA, IMOAKJIIOUEHHOTO K UCTOYHH-
Ky TOKa ¢ HamnpsixeHneMm U, moMenieHel B rasoByio cpeny. Ilpm cOamxenun
IJIACTHH JO PacCTOSAHMA | U yBeJIMYEeHNU HANPAKEHHOCTH 3JIEKTPHUYECKOro I0-
Js KOHAEHcaTopa /0 3HadyeHUA E HacTymaeT npo6oii rasa BcieACTBHE YyAapHOH
noHuzauun. OmnpenennTe 3HAUYEeHMe BeJHMYHMHEI, 0003HaueHHO *. I{uajieKTpH-
YeCKyI0 IPOHHUIIAEMOCThL rasa IIPUMUATE PABHOH eXWHUHE.

Ta]a]lslals|el7]so]o]n]ia

U, xB * 127 119,6 | * 36 | 42 * 139,215 * | 55,2 | 34,8

l, ecm 1,6 | * 0,7 10,5 * |1,5]2,0 ® 0,5 | 0,8 * 1,2

E,MH/Kn | 2,9 | 3,0 * 2,71380| * 12,6 2,8 * 128 2,9 *

3amaua 2. IIpu caMOCTOATEJHLHOM rasOBOM paspsije MHUHMMAJILHASA HAIMpPS-
SKeHHOCTb IIOJIfA, IIPU KOTOPOIl OCYIEecTBIAETCS yOApPHAS HMOHM3AIUsS rasa, CoO-
craBiaser E, cpeaHsasa aauHa cBoGOAHOrO Ipodera dJIEKTPOHOB IIpu 3toMm d.
JHeprua MOHU3AIMK MOJIEKYJ] rasa paBHa W,. Onpelesure 3Ha4€HUE BeJUYHU-
HbI, 0003HaUYEeHHOH *.

Bapuawr | 1 | 2 |3] 4| 5 6| 7| 8 |of10] iz

E, MB/m 5,4 * 12,0] 3,1 * 13,6] 2,1 * 12,8] 3,9 * 12,7

d, MKM * 7,0 (8,0 * 4,0 16,0 * 8,0 15,0 * 2,0 (9,0

W, 1078 Ik | 8,44 | 2,53 | * | 2,46 | 3,92 | * | 2,00 | 2,30 | * | 2,51 | 3,44 | *

3amaua 3. B a/IeKTPOHHO-JIy4eBO# TpyOKe MOTOK 3JIEKTPOHOB (C HadaJibHOM
CKOPOCTBIO, 6JIM3KOM K HYJIIO) YCKOpseTCcHA, HPOXOAA aHOAHOe Hanpsenue U.
Jlanee aJeKTPOHEI NONAJAIOT B IMPOCTPAHCTBO MEMJY BEPTUKAJIBHO OTKJIOHSIO-
IMUMH IJIACTMHAMM, HANPSAMKEHHOCTh 3JIEKTPHUUYECKOTO IOJISI MEXAY KOTOPLIMU
paBaa E. Ilpu BeIXOZle M3 TIPOCTPAHCTBA MEXIY MJIACTHHAMH BEPTHKAJILHOE
CMeIlleHHe 3JIEKTPOHHOrO Jiyda COCTaBJISEeT Y, & CKOPOCTHb 3JIEKTPOHOB — V.
Onpepenure 3HAYEeHUE BEJIUYHHLI, 0003HAYEHHOH ¥,

Bepmawr | 1 | 2| 8 | 4| 5 |6] 7| 8] 9 [10]lufz

U, xB 4 5 * 4 3 4 * 3 5 3 * 5

E, kB/m 60 70 | 50 * 70 | 60| 80 * 80 50 | 70| *

Y, MM * 9 12 14 * 12 8 9 * 8 (10|12

v, MmM/c | 39,6 | * | 40,1 |37,3]|356| * |44,4 (35,2 45,1 | * | 36| 44
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54. Tok B moaynpoBogHHKAX

Haa pewenusa smux 3aday neo6x00umo:

v/ 3nambv, umo conpomusserue mepmopesucmopa u Gomope3ucmopa
3asucum coomeemcmeeHHO Om UX memnepamypbvl U OC6EUW,EeHHOCMU;
v ymemdv npumenamev 3arxon Oma 0as yracmxa yenu;

v 3namb ycmpoiicmeo mpanzucmopa.

3apmaga 1. IIpy KOMHATHOU TeMIepaType CUja TOKa B 3JEKTPHYECKON Ie-
M, COCTOSAINeH M3 COeJWHEHHBLIX IIOCJEJOBATEIBbHO TEPMMCTOPA M pPEe3UCTOpa
conporuBieHneM R, pasua I,. Eciu TepMHCTOD ONYCTHTH B FOPAYYIO BOAY, TO
€ro COIPOTHBJIEHNME YMEHBIIUTCS B O, Pa3 M CMJIa TOKa B IEeNU coCTaBHUT I,.
Hampaxxenne Ha KoHIAX Leny HeM3MeHHO u paBHo U. Onpegenure 3HaueHHUe

BEJIUYUHbBI, 0003HAYEeHHOI ¥,

Bapranr 1 2 3 4 5 6 7 8 9 10 | 11 | 12
R, xOm * 1,5 {0,731 0,6 | 0,5 * 10,68 (1,2 (1,120 * 2.5
I,, MA 6,0 * 5,0 | 3,0 | 4,0 | 6,0 * 6,0 | 4,0 | 3,0 | 5,0 *
I,, MA 12 | 8,0 * 9,0 | 8,0 | 12 15 * 16,0160 10 | 6,0
a 3,0 (35| 2,5 * 2,5 13,0 4,5 | 3,0 ¥ 13,025 3,0
U, B 18 | 20 22 16 * 14 24 28 | 10 * 18 | 30

3agaua 2. Ha pucyuxe C24 npuseseHa
BOJBLT-aMIEepPHasd XapaKTEepPUCTUKAa IOJY-
MPOBOAHUKOBOTO JNOJA, T. €. 3aBHCHUMOCTD
CHJIBI TOKA Yepes3 AMOJ OT HaNpAXKeHUs Ha
HeM. BrlumcauTe conmpoTHUBJIeHHE AUOAA
OpH OPAMOM M OGpATHOM BKJIOYEHUM, KO-
Aa HalpsKeHHe Ha Auoje paBHo U, u

Usep COOTBETCTBEHHO. T

Puc. C24 Losp, MA
Bapmaar| 1 2 3 4 5 6 7 8 | 9 10 | 11 | 12
Uy B | 04| 06 0,8 1,0 0,4 0,6 0,8 1,0 | 0,4 0,6 | 0,8 1,0
Uodp’ B [ -50 { -100 | —-200 | -300 | -100 | —200 | -300 | —-50 | —200 | —300 | —50 | —100
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3amaua 3. IIpu BKIIOYEHHM TPAH3UCTOPA B 3JEKTPHUYECKYIO LeNlb MO OJHOM
M3 BO3MOXKHEIX cxeM — c obmeii 6asoit (OB), ¢ o6mum amutrepom (03),
¢ obmum kosumexktopom (OK) — cmiaa Toka uepes 6asy, sSMHTTED, KOJJIEKTOD
paBHa coorBeTcTBeHHO I, I, I,. HauepTure cxemy BKJIOYEHHMS TPaH3UCTOpA
B 3JIEKTPUYECKYIO Lellb, YKAXKUTE HA CXeMe TOKHM M OmpeAejiNTe 3HaUYeHUE Be-
JHYUHBI, 0603HaUEeHHOHN *.

Bapmame | 1 | 2 [ 8 | 4[5 |6 |78 ]9 |10]|1u]i
Cxema OB | 09 |OK OB | 09 (OK | OB { OO | OK | OB | 09 | OK

I, MA * * * 0,4(01]031}02)0,4]0,1 * 0,2] 0,4

I,, MA 8,2 | 10,1 | 3,0 * * * 53| 15 | 12 | 4,4 * 18

I, MA 791196 |2863]52]|70 * * * 4,2 | 12 *

55. Cnaa Jlopenna. Cuna Ammnepa

HAaa pewenus smux 3adax nHeo6xod0umo:

v/ 3nambv gopmyry Oas pacuema cunwi, deiicmeyoueilt Ha nposood-
HUK C MOKOM 6 MAZHUMHOM noae (cuavt Amnepa);

v 3nHamb Yycroeus pasHoeéecus meaa;

v/ ymemdv Haxodumb npoeKyuu 6exkmopa Cuab. Ha 8bl6parHbie OCU
xoopdunam;

v/ 3namv opmyny 0as paciema cunsl, deiicmayruieit Ha deuHYywy-
10C 3APAICEHHYIO Hacmuyy 8 mazHummuom none (cuavt Jlopenya);

v ymembv 3anucviéams 8mopoil 3axon Hviomona, 8 mom uucne u 0aa
cayuan 0BuUIHCEHUA Mend NO OKPYICHOCMU C NOCMOSAHHOL CKOPOCMbIO;

v/ 3Hamb, Yemy pasHa amomHas edunuya maccol (a. e. M.);

v 3nambv gopmyay 3axona Oma 0as ywacmea yenu.

3amaua 1. Cusa TOKa B rOPH3OHTANBLHO PACIIOJOXKEHHOM NPOBOAHUKE IJIK-
Hoit L m maccoit m paBHa I. Eciu momMecTHTh HPOBOAHHUK B MarHMTHOE MOJe,
TO IIPH HEKOTOPOM HAIPaBJIeHHH BEKTOpa MAarHHTHOM HHAYKINU, B cJydae
KOrZla MHAYKIMSA MAUCHATHOrO IIOJIA COCTABHUT B, cuya TakecTH OyAeT ypaBHO-
BelreHa cwioit Ammepa. Omnpezenure 3HadeHHNe BeJIWYMHBI, 0003HAYEHHOH *,
CaenaiiTe yepTe)Xk K 3ajadue, YKayKHTe HAa 4YepTe)Ke HaIpaBJieHUME TOKa M Ha-
npasjleHHe BeKTOpa MarHUTHOM MHAYKIIMHM, COOTBETCTBYIOINME YCJIOBHIO 3afayvyH.

Bapmawr | 1 | 2 | 3 | 4 | 5|6 | 7| 8 |9 |10 11|12

L, cm 12 | 10 * 6,0 | 10 | 8,0 | * 9,0 | 8,0 | 12 * 10
m, r 1,9 ¥ 10,610 |0,7]| * 1,6 | 0,75 | 1,3 * 1085](1,4
I, A * 20 | 40 | 15 * 15 | 25 30 * 30 15 40

B, MTxn 74|78 (1,8 * 14,6 (5,0]6,3 * 53] 2,3 | 4,8 *
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3agaua 2. Yactuma maccoit m, mmemouiad sapaj ¢, BJI€TAaeT B MAarHUTHOE
HoJne ¢ MHAYKUMeHt B Tak, YTO BEKTOP CKOPOCTH U YaCTHIbI NepHeHAMKYJIA-
peH JUHHAM MarHuTHOM MHAYKIUKM. B mMaruuTHOM mojie TpaeKTopueil yacTu-
bl ABJAETCS OKPYIKHOCTb auaMeTrpoM d. OmpezejnTe 3HaAUEHHE BEJIHYMHBI,

o6o3HauyeHHOH *. Kak M3MeHHTCA AMAMETD OKPYKHOCTH IIPH YBEJIMUEHHUU CKO-
pocTH HacTHUIBI B o pa3?

Bapmamr | 1 | 2 | 8| 4 | 5 | 6 | 7 | 8| 9 |10 11]|12

m, a. e. Mm.| 4,0 7,0 |10,0 * 12,0 | 14,0 | 16,0 | 2,0 * 12,0 | 11,0 | 6,0

q, 10 Kn| 1,6 1,6 | 3,2 1,6 * 32 | 382 | 1,6 1,6 * 3,2 1,6

B, MTn * 400 | 150 100 | 300 * 250 | 120 | 400 | 150 * 200

v, Mm/c 0,70 * 10,44 | 0,81 | 0,40 | 0,37 * 0,99 | 0,34 | 0,40 | 0,42 *

d, cm 58,2 | 16,0 * 50,5 | 16,6 | 10,8 | 23,3 * 30,0 | 33,3 | 16,0 | 35,6

a 1,56 2 2,5 3 1,5 2 2,5 3 1,5 2 2,5 | 3

SOHTAJBHO PACIOJIOKEHHBIM peJibCaM ¢ Ma- B
JBIM CONPOTHBJIEHHEM MOXKeT 0e3 TpeHUus -
CKOJIb3UTh OPOBOZHUK AJUHON L, Maccoit m U ‘g
u conporuByjenuem R. Cucrema HaxoANTCA B

ONHOPOAHOM BEePTHKAJNBLHO HAIPABJIEHHOM

MAarHuTHOM IoJie ¢ MHAYKIMe# B (puc. C25). [ ]

Ecau K KOHIIAM PEJILCOB MPHUIOMKHUTh HAIPS-

senue U, TO MPOBOZHUK IIPHUAET B ABHIKeHMUE Puc. C25

C YCKOPEHUEM @ B HauaJbHbI# MoMeHT. Ompe-

geJHTe 3HAYeHMWe BeJIMUMHBI, o0o3HaueHHO *. Kak m3MeHuUTCA HavajibHOE
YCKOpeHMNe ABHIKEHMS IIPOBOAHHKA IIPH YBEeJIMUYEHUM HamnpAKeHus B [ pas?
TlouemMy B mpollecce gajibHeHIIero ABHUXEHHHA INPOBOAHHKA €ro YCKOpPEeHHE
OypeT M3MEHATLCA?

3anaua 3. Ilo gBYyM mapaJjieIbHBEIM TOpH- /-q ]

Bapuawr| 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 |9 10 | 11 |12

L, cm * 10 | 6,0 | 8,0 | 4,0 10 * 12 16,0 4,0 | 8,0 { 5,0

m, r 3,5 * 1,71 2,5 | 1,6 | 3,0 | 2,8 * 1,8( 1,6 | 2,3 | 1,4

R, mOM | 0,65 | 0,55 * 0,45 | 0,25 | 0,55 | 0,50 | 0,60 | * | 0,20 | 0,50 | 27

B, MTxn | 2,0 1,5 1,0 * 1,5 1,0 2,0 0,5 |2,0 * 1,5 | 1,0

U, MB 15 12 8,0 10 * 12 14 15 |6,0| 5,0 * 8,0

a, m/c? | 1,6 | 1,9 |0,90]| 14 | 1,0 ® 2,0 |0,45|1,3| 1,8 | 1,0 *

B 3 2,5 2 1,5 3 2,5 2 1,56 |1 3| 2,5 2 1,5
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56. MarEuTHBIH NOTOK. JJIEKTPOMATHHUTHAA MHIYKIMIA

HAna pewenus amux 3aday Heobxodumo 3HamMb:

v onpedenenue u opmyay Ors paciema MazHUmMHO20 NOMOKA;

v opmynuposky u mamemamuueckyio Gopmyay 3aKOHA 3SeKMPO-
MazHUMHKOU UHOYKYUU,

v @opmyny saxorna Oma 0aa 3amxnymoil yenu.

3anaua 1. Ilnockas KaTymxka guameTpoM d, cofep:kamada N BHTKOB, HaXxo-
OHUTCA B OZHOPOZHOM MATHHUTHOM II0Jjie, HAIIPaBJIeHHMEe BEKTOpPa MarHMTHOH
MHAYKOUH KOTOPOTO COCTaBJSIeT YroJ (¢ ¢ IUIOCKOCThbIO KaTymku. Ilpu ysesn-
YeHMHM MOAYJi BEeKTOPA MACHUTHONH MHAYKOHMM HAa AB MarHUTHBIH TTOTOK, IPO-
HHU3BLIBAOIIUH KaTymky, Bodpactaet ot @, no ®,. Onpeznesnre 3HAYEHHE BEJIH-
YUHEBI, 0003HAUYEHHOH *,

15 | 20 * 10

N 200 | * | 300 | 150 | 400 | 150 | 300 * 200 | 400 | 200 | 200

9, ° * 60 | 45 | 30 | 45 | 60 * 30 60 ( 45 | 30 | 45

AB, MTn | 2,0 | 3,0 4,0 | 6,0 | 5,0 * 4,0 { 2,0 | 3,0 | 5,0 | 4,0 *

®,, MB6 4,0 10,2 ] 5,0 | 9,0 * 2,2 {0,4|12,8]| 2,7 8,0 * 0,7

®,, MB6 10 | 12 | 20 * 25 | 4,0 | 33 22 | 8,0 * 9,0 | 20

3amaua 2. ‘MarsuTHBIN ITOTOK, NMPOHHU3LIBAIONINI KOHTYD, PABHOMEDHO BO3-
pactaer (y6riBaer) ot @, no @, 3a Bpems At. Ilpu aTom B KOHType BO3GyxkAa-
erca DIOC maayknmuu §. OnpejenuTe 3HaUYeHHE BEJMUUHBLI, 0603HaueHHOI *.
Kax namenurca 3JC MHAYKIMU OpY yBEJIHUYEHHH CKODOCTH HapacTaHus (yObi-
BaHUS) MATHUTHOTO IOTOKA, IIPOHM3BIBAIOIIEr0 KOHTYDP, B O pas?

a J by
®,, mB6 * 8 4 2 * 6 2 8 * 10 8 6
6

®,, mB6 15 * 12 | 20 * 0 4 30 * 10 9

At, Mc 2,5 | 4,0 * 5,0 | 4,0 | 8,0 * 10 | 5,0 | 2,0 * 0,5
é, B 2,0 | 0,5 | 4,0 * 2,5 10,25 | 5,0 * 14,0 2,0] 10 *
o 4 3 2 4 3 2 4 3 2 4 3 2

3amaua 3. 3aMKHYTHIi KOHTYp compoTHBJeHUMeM R IpOHM3LIBAET MATHUT-
HBIH IOTOK, M3MEHAIOIMMIICA ¢ Te4eHHeM BpeMeHM mo 3akomy ®(t) = kt. Ilpu
3TOM CHJIa TOKa B KOHType paBHa I. Ounpexesiure 3HadeHHEe BeJHYUHEI, 060-
3HAUYEHHOI *,
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Bapuanr 1 2 3 4 5] 6 7 8 9 10 | 11 | 12
R, xOm 4 2 * 8 6 * 2 10 * 4 8 *
k, B6/c 6 * 12 | 10 * 4 8 * 6 4 * 15
I, mMA * 3,0 | 2,0 * 4,0 | 2,0 * 0,5 | 4,0 * 1,5 6,0

57. UuaykrusaoCcTh. IJIC camoMHAYKUMH. JHEprus
MATrHHUTHOIO NOJSA

Hdaa pewenus amux 3adauw Heo6x00umo 3Hambv:
v onpedenenue undykmuenocmu u Gopmyary 1A ee paciema;
v gopmyary oaa pacvema 3C camoundyryuu;
v gopmyay Onsa pacuema 3HepzuU MAZHUMHOZ0 NOAA COAeHOuda
(xamywku ¢ moxom).

3apaua 1. [InuHHaA KaTymka auamerpoMm d coiepkuT N BHUTKOB uM obJa-
faeT MHAYKTUBHOCTBIO L. IIpu cuie Toka I MHAYKONA MArHUTHOrO IIOJIA BHYT-
PH KaTymiku paBHa B. OnpezenuTre sHaueHHe BeJUYHUHBI, 0603HAUEHHOU *.

Bapmamr| 1 | 2 | 8 | 4 | 5| 6 | 7| 8 |9 |10 11] 12
d,em |10 [80| * [40] 10 [60][80] * [6,0]80]4,0] 60
N 500 | 400 | 800 | * | 600 | 900 | 700 | 800 | * | 600 | 900 | 500
L,mre | 20|15 |25[05] = [20]15]05[1,0] * |15/ 20
I, A * [30]20[1,5)/50] * |20|40][30]|20]| * |30
B,uTn [1,0 | * [50 (15|25 23| « |09 |1,5|1,0]1,3] *

3axaua 2. Ilpy paBHOMEpHOM YMEHBIIIEHMM CHJbI TOKa Ha Al 3a BpeMsa At
B IIPOBOAAILIEM KOHTYpe ¢ MHAYKTHUBHOCTBIO L Bo3Oy:kaaerca I3C caMOMHAYK-
uun ¢,. Onpesesnure 3HauYeHWe BeJWYUHBI, 0603HaueHHOI *. Bo ckoabko pa3s
namenutrca IC caMOMHAVKI MM, €CIH MHIYKTHBHOCTHL KOHTYpPa YBEJIHYUTH
B 0 pa3, a CKOPOCTh M3MEHEHUA CHJIbI TOKA OCTABUThH IIPEKHEMH?

Bapmanr | 1 2 3 4 5 | 6 7 8 9 10 | 11 12
Al A * 2,0 | 4,0 | 6,0 * 5,0 | 3,0 | 8,0 * 1,5 | 4,0 6,0
At, Mc 50 * 80 | 20 10 * 60 | 40 50 * 80 | 100
L, mT'n 200 | 300 * 50 | 150 | 200 * 300 | 100 | 150 * 200
6. B 8,0 15 | 5,0 * 30 50 | 7,5 * 20 | 7,56 | 15 *
o 8 6 4 2 8 6 4 2 8 6 4 2
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3anaua 3. IIpu cuie Toka I 3Heprusi MarHUTHOrO NOJA KaTymKu pasHa W,
MarHuTHBIH HoTok paBeH ®. Onpesenure 3HaU€HHE BeJIMYHMHEI, 0G03HAYEHHOM *.
Yemy paBH& MHAYKTHBHOCTH Karymiku? Kak M3MeHHTCs 3Heprus MarHHUTHOTO
MOJA, MArHUTHBIA ITIOTOK M HHAYKTHUBHOCTH KATYHIKHW IIPH YBEJIWYEHHH CHJIBI

TOKa B KaTymke B P pas?

‘Bapmawr | 1 | 2 | 3 |4 |5 |6 | 7|8 |@a]|10]|1]|12
I, A 40| 20| * |30]80| * |80]|60]| * |80 60| *
W, O |64] * |045[27| * [90[ 16| * [12 96| * |32
®, B6 * (0606 | *|16[30]*]|12]60] * [48]16
B 15| 2 |25 |3 15| 2 |25] 8 [15] 2 [25] 3

58. MexanuuyecKkHe KoJgeOaHusa

dan pewenus amux 3adav Heo6xo0umo:

v 3name onpelenenHus u GHopmynvt Oaa paciema OCHOBHLLX Beu-
YUH, XADPAKMePUIYIOUWUX 2apMOHUYeCKUe Koaebanua: amnaumydol, ne-
puoda, wacmombt, Kpyz060i wacmomaut, ¢asv. Koaebanuil;

v 3Hamos 3a6UCUMOCTMb KOOpPOUHAMbBL OM 6PeMeHU NpU 2apMOHUUEC-
Kux KonebaHusx u ymemdv Haxodumbv no Heil 3HAYeHUA a.un.aumyabt,
nepuoda, wacmomwt, KpYyzoeoi wacmomui, Paszvt;

v ymems pacciumvieambv CKOPOCMb U YCKOpPeHue Koaebaiou,ezocs
meaa, npuMeHAl MamemamuiecKylo onepayuilo dugdeperyuposanus;

v/ 3Hambv (opmyry Oas paciema KuHemuweckKoll nepzuu mena u
dopmyary emopozo 3axona Hviomona;

v ymemb onpedeaamdv amnaumydy, nepuod, wacmomy, Kpyz06yio
yacmomy xoneGaHuil no zpaguky 3asucumocmu xoopdunambut (ckopoc-
mu) om epemeHu;

v 3Hambv ¢opmyay Ors paciema nepuoda rxoaebanuilt mamemamu-
¥ecK0z0 MAAMHUKG.

3anaua 1. Ilpn BeimosHeHMM JiaGopaTopHO#I paboThl IO ompeAeaeHUI0 YCKO-
peHuA CBOGOJHOI'O TMaJeHHA ¢ HCIIOJbL30BAHHEM MAaTEeMATHMYECKOTrOo MAasATHUKA
YYeHHK YCTAHOBHJI, UTO MASATHUK JJUHOI | 3a BpeMsa ¢ coBepiiaeT N Koseba-
Hui. OnpefienTe 3HaYeHWE BeJUYHMHEI, 0003HaueHHOHN *. Kaxk Ma3MeHHTCS uuc-
JIO KoJie0aHMii, coBeplllaeMbIX 3a JaHHOe BpEMS, €CJH MJUHY MasATHUKa yBe-

JAYATH B O paa?

Bapwanr | 1 | 2 | 3 | 4 | 5| 6 |7 | 8 | 98| 10| 11|12
I, M 15| 1,3 * |12]10]| * |1,6]| 14| * 090 1,1 | *
t,mun |41 | * | 65|52 * [30(63| * |60 38| * |30
N * | 120 | 180 | * | 80 | 100 | * | 200 | 150 | * | 100 | 80
a 15| 2 (25| 3 [15) 2 |25 38 |15 2 |25 3
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3axaua 2. Ha pucyuxke C26, a—e usobpakeHBl rpadMKM 3aBHCHUMOCTH
OT BpeMEHH KOODPAWHATHI TeJAa, COBEPIIAIOIIero rapMoHuYecKkue KojebaHMA.
Hcnonpaysa rpaduk, onpeaentTe aMILIUTYAY, IIePUOJ, YaCTOTY, KPYroByIO dac-
TOTYy KoJieOaHUii. 3amMIINTe AHAJIUTUYECKYIO 3aBUCHMMOCTb KOOPAMHATHI TeJa
OT BpPEeMEHH, BLIUMCJIHTE CKOPOCTh Teja B HaualbHBI MomeHT Bpemenu. Ho-
Mep BapHaHTa COOTBETCTBYeT HOMepy rpaduka.

X, MM + X,em A

e)

Puc. C26
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3apmaua 3. Teso Maccoii m coBepllaeT rapMOHHYEeCKHMe Koje6aHUA TaK, UTO
KOOpAWHATA TeJla U3MEHSETCA ¢ TeUYeHWeM BPeMeHH IO 3akoHy x = x(t). Ompe-
JeJUTe aMILINTYAY, KPYrOBYIO UacTOTY, YACTOTY, epHoJf KojdebGaHMil, a TaKMe
¢asy, CKOpocTb, YCKOpEHHE, KHHETHYECKYIO0 SHEPTHI0O U CHuly, AeHCTBYIOIIYIO
HA TeJI0, B MOMEHT BpeMeHH L.

x=x(), m m, Kr t, ¢
x(t) = 0,05cos(10nt + n/3) 0,02 2,0
x(t) = 0,3sin(20nt + n/6) 0,5 0,2
x(t) = 0,08co0s(0,02nt + n/5) 12 10
x(t) = 0,64sin(8nt + n/3) 0,3 1,5
x(t) = 0,07cos(0,1n¢t + =/10) 0,02 1,0
x(t) = 1,5sin(4nt + n/6) 220 4,0
x(t) = 0,5cos(5nt + n/5) 0,5 0,20
x(t) = 0,04sin(400nt + n/8) 0,02 0,01
2(t) = 1,2cos(6xt + /6) 0.3 3,0
x(t) = 0,77sin(Tnt + n/7) , 0,7 7,0
x(t) = 0,45cos(2nt + n/3) 14 0,2
x(t) = 2,5sin(nt + n/8) 150 0,5

59. KosebaTeabHBIH KOHTYP

Han pewenus smux 3adaw Heo6xo0umo:

v 3namv opmyry Tomcona;

v 3Hamb 3a8ucumocmv 3apada u cusbl moka om épeMeHu npu zap-
MOHUYECKUX KOREOAHUAX, YMemb no Heli Haxodumb 3navenus daswvt,
amnaumydst, nepuoda, vacmomot, KpYyz060i wacmomyi Korebarnuil;

v/ ymemd paccuumosiéams Cusy moKa 6 KOHmMype no u3eecmuoi 3a-
sucumocmu 3apaida om 6DeMeHU, NPUMEHAR MAMmeMamuiecKyio onepa-
yuio dudgeperyuposarnusn;

v/ 3namv Gopmynv. Ons paciema s3HepzulU 3NEKMPUYECKOZO TOAA
KOoHOeHCAmopa u Hep2ZUU MAZHUMHKHOZO NOMA KAMYULKU C MOKOM;

v/ 3namb opmyay 0as pacuema 3C camoundyxyuu u gopmynry,
onpedenanwylo c6sa3v mexdy UHOYKMUBHOCMbIO KOHMYPA, CUAOL Mmo-
Ka 8 KOHmYpe U MAZHUMHbLLM NOMOKOM.

3amaua 1. Kongencarop emkocteio C sapaauiu no Hanpsxesusa U u pas-
PAXKAIOT Yepe3 KATYMKYy WHAYKTHBHOCTRIO L C OYeHbh MaJbIM OMHYECKHM CO-
npotusieHueM. Ilpu sToM MaxcuMmanpHOe 3HA4YeHHEe CHJBI TOKA B KATyIIKe
cocrasnser I,. Onpenenure 3HaUeHMe BEJHUYHMHBI, 0003HAUEHHOM ¥,
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Bapmanr | 1 2 3 4 5 6 7 8 9 10 | 11 | 12

C, Mx®P 50 | 60 62 * 60 [ 40 | 50 * 40 20 40 *

U,B 20 | 30 * 45 | 25 40 * 20 50 80 * 35

L, MT'm 20 * 40 | 25 | 30 * 20 30 35 * 20 | 30

I, A * 0,508 |12 = 2,0 | 1,0} 0,7 * 1,5 | 1,0 | 1,3

3amaua 2. Kosebanus sapaga B KojebaTeJ/bHOM KOHTYpPe IIPOMCXOLAT IO 3a-
KOHYy ¢ =q(t). OnpeznenuTe KpPyroBymo 4YacTOTy, YacTOTy, IepHOJ KojebGaHuii.
Onpesenure MaKCHMalbHOE 3HAYEHHE CHJBI TOKA B KOHTYype, MaKCUMAaJbHOE
3HadeHHe MarHUTHOTrO NOTOKAa, MPOHU3LIBAKOIIEro KaTymky, 9JC caMOMHAYK-
UMM ¥ HAIpSAKeHue Ha KOHJeHcaTope, €CJId MHAYKTHUBHOCTL KATYIIKHM paBHa L.
Yemy paBHa €eMKOCTb KOHAEHCATOPA B JAHHOM KOJIe6aTeIbHOM KOHType?

BapuaHT q=q(t), Kn L, Mgl'n
1 q(t) = 1,5 -107% cos(2 - 10° nt + n/3) 8,0
2 q(t) = 0,3 1076 sin(6 - 10° nt + n/4) 15
3 q(t) = 0,7 - 107 cos(3 - 10° nt + 7/6) 12
4 q(t) = 2,2 -10%sin(4 - 10° nt + n/8) 0,9
5 q(t) = 0,8 <10 cos(5 - 10° nt + n/5) 1,2
6 g(t) = 0,6 -10%sin(8 *10° nt + n/4) 2,0
7 g(t) = 0,4 -107% cos(2 - 10° nt + n/6) 1,5
8 g(t) = 0,2 -10°%sin(8 - 10° nt + n/6) 6,0
9 q(t) = 0,9 - 107 cos(4 - 10° nt + n/3) 5,0
10 q(t) = 1,2 107 sin(6 - 10° nt + n/5) 4,0
11 q(t) = 3,0 - 107 cos(10° nit + 1/3) 3,0
12 q(t) = 2,0 -107%sin(4 - 10° nt + n/4) 2,0

3agaua 3. B koneGaTelbHOM KOHTYpe KOHZEHCATOP o0JIafaeT 3JIEKTPOeM-
KocThio C, Karymka — WMHAYKTHUBHOCTHIO L. Ilocie 3apsaAKH KOHAEHcaTopa B
KOHTYpe BO3HMKAIOT CBOOOLHLIE 3JIEKTPOMATHUTHBLIE KOJIe0OaHHUA YacTOTOH V.
OmnpenenuTte 3HauYeHHe BeJHYKMHBLI, 0003HaueHHOI *. Kax M3MeHUTCA yacToTa
KoJie0aHUYM KOHTYpAa, €CJIM NapajljieibHO UMEIONUEMYCH KOHAeHCATODPY MOAKJIIO-
YUTh KOHAEHCATOP B o pa3 Goiblneil eMKocTH?
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Bapmanr | 1 | 2 | 3 |4 |5 67| 8] 9 li0f11112
C, n® * | 150 | 200 | * | 400 | 300 | * | 250 | 150 | * | 200 | 100
L,wxTs | 25| * |20 | 10| * | 15 |80 | * | 40 | 25 | * | 30
v, MTm | 4,0 | 45| * |60 15| * |20]| 30| * |30]50]| *
« 8 | 8 |15 | 24| 8 | 3 | 15| 24 | 8 | 38 | 15 | 24

60. IlepemeHHEINH TOK

Hdnsn pewenus amux 3adavw Heobxodumo 3Hamb:
v umo Ha3vieaiom OeiicmeyouuMy 3HAYEHUAMU CUNbL MOKA U Ha-
NPAMCEHUA U KAK OHU BbILUCIAAIOMCA ONA CAYHLAA BbIHYNOEeHHbLX 2ap-
MOHUYECKUX KOonebanull,
v opmyny 0aa pacvema IneKxmpuuecKoit MOULHOCTMU,
v Kaxue @u3uxeckue npoyeccb. Rpoucxolam HA UHOYKMUEHOM
yuacmee yenu nepemMenHo0z0 MOKQ, KAK 6blYUCIAEMCA UHIYKMuUEHOe
conpomuenerue u KaKo8a CéaA3b Mexwcdy CUNOlL MOKA U HaAnpANeHnuem
8 amom cayuae;
v/ Karue gusuuecrue npoyeccv. nPouUcxXodam Ha eMKOCMHOM yiacmke
yenu nepemenH0z0 MOKQ, KAK 6bLYUCIACTNCA eMKOCMHOE CONpOmusieHue

U Kaxoea cea3b Jneafc()y cunoit moxka u HANpAJNCEeHUEeM 8 IMOM cay4ae.

3amaua 1. Ha pesucrTop comporusieHueM R mogaHO mepeMeHHOe HanpsKe-
HUe, M3MEHsIollleecsi ¢ TedeHMeM BpeMeHH no 3akoHy U = U(t). Onpegennte
AeliCTByOINEe 3HAYEHUS HANPSKEHUS H CHJLI TOKA, a TaK)Ke 3HaUeHUEe MTHO-
BE€HHOI MOIIHOCTH B MOMEHT BpeMeHHu I.

* Bapmazmr R, xOmM U=U(), B t, Mc
1 0,2 U(t) = 380sin200nt 2,5
T2 : 0,4 U(t) = 220sin100nt 5,0
3 2,0 U(t) = 110sind40nt 12,5
‘ _4 0,5 U(t) = 150sin50nt 10
) 1,5 U(t) = 3008in200nt 2,5
q = 0,8 U(t) = 80sin100nt 5,0
7 1,2 U(t) = 360sin40nt 12,5
8 1,6 U(t) = 320sin50nt 10
"9 0,3 U(t) = 210sin200nt 2,5
10 0,6 U(t) = 180sin100nt 5,0
 1’1_ . 2,5 U(t) = 50sin40nt 12,5
12 0,7 U(t) = 210sin50nt 10
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3amada 2. Eciim B nemp nmepeMeHHOr0 TOKA C YACTOTOM V M HANpAMXKeHHeM
U BKJIIOYHTbL KOHAEHcCAaTOp eMKocThio C, TO CHJia TOKA B nemn 6yaeT pasHa I.
OnpegnenuTe 3HAYeHHE BEJHUMHBI, 0603HauenHO# *. Kak mamMeHuTCs cuia To-
Ka B KaTylUIKe, eCJM €MKOCTh KOHAEHCATOpA YBEeJWYHUTh B O pas?

Bapwanr | 1 | 2 | 38 | 4 | 5|6 | 7| 8 | 91011} 12"
v, I'g * 50 | 100 80 * 60 50 60 * 80 60 100

U, B 2,0 * 50 1] 2,0 | 6,0 | * 70160 40| * [3,0] 50

C, Mx® 50 | 60 * 50 40 | 80 * 40 | 60 | 50 * 80

I, MA . 30 | 40 | 200 * 75 | 60 | 130 * 80 | 50 | 70 *

o 2 3 4 5 3 4 5 2 4 5 2 3

3anaua 3. Eciu B 1jennb IIepeMeHHOr'0 TOKA C 4YacTOTOH v M HanpsxeHueM U
BKJIIOUHUTHh KATYIIKY C HHAYKTHBHOCTBIO L 1 HUYTOXHO MaJIBIM aKTHBHBLIM CO-
OpPOTHBJIEHHNEM, TO CHJAa TOKa B uenu Oyzer paBHa I. OmpenenuTe 3HauUeHUe
BeJHYMHEI, 0003HaueHHOM *. Kak m3MeHUTCA cujia TOKA B IIeNH, €CJIH YacTo-
Ty IIePEMEHHOro TOKa yMEeHBLIIUThL B 3 pas?

Bapmanr | 1 | 2 | 8 | 4 | 5 |6 | 7 | 8 |98 |i0}11] 12

P

v, KI'ng 2,0|1,5]| 0,5 * 3,0 125 20 * 4,0 | 0,5 | 3,0 *

U,B 20 | 30 * 25 40 | 15 * 30 50 | 25 * 15

L, mT'n 10 | * 20 15 20 * 30 20 | 25 * 15 10

I, A *¥* 106| 0,3 | 0,4 * (0,4] 02| 03 * 106] 04| 0,2

B 5 4 3 2 4 3 2 5 3 2 5 4

61. Iloayuyenue, npeoOpa3oBaHue
H nepefada 3JeKTPOIHEepPruu

daa pewenus smux 3adaw Heo6xo0UMO 3HAMb:

v npunyun deilicmeus UHOYKYUOHHOZO zeHepamopa nepemeHHozo
moxa;

v Qopmyry Oars paciema MazHUMHOZ0 nomoxa u Gopmyry 3axKona
anexmpomazHummoil uHdyryuu;

v ycmpoiicmeo u npunyun Oelicmeus mpancgopmamopa, cOOmHo-
wenue mexncly HanpaxceHuem U HUCIOM 6UMKO08 6 OOMOMKAX MPAHC-
dopmamopa;

v (Qusuveckue npuiuHvl nomepu Mouw,Hocmu npu nepedave anexm-
po3Hepzuu Ha GObULUE PACCMOAHUA NO AUHUAM IAeKmponepeday;

v/ KAK paccuiumbiéalomcs COnpomueéienue nposooHUKA U36ECTMHbLX
paamepog u MOWHOCMb, Bbl0eNANWAACS NPU NPOXOHIEHUU MOKA no
npogodHuKy.
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3anaua 1. ITnockas pamMka niomaasio S, comep:xamagd N BHTKOB, Bpalia-
eTcA B OJHOPOJHOM MArHHTHOM II0jle MHAYKIHei B Tak, 4TO MATHWTHBIA IIO-
TOK, IPOHU3BLIBAIOLIMII paMKy, M3MeHAeTCS C TeYeHHMEeM BpPEMEHH IO 3aKOHY
® = ®(t). Banumure dopmyay saBucumocTd IIC OT BpeMeHH, OmpPeAeIUTe
MakcumanbHoe 3HadeHme JJIC m 3HayeHMe BeJaMUMHBI, oGo3HaueHHO# *. Kakx
HU3MEHHUTCA MaKcuMmajibHOe 3HaueHMe JJIC, BOSHUKAaIOIEH B paMKe, eClIU dac-
TOTY €e BpAIlleHUsI B MAarHUTHOM II0JIeé YBeJHUYUTh B kB pas?

N B, MTn & = d(t), B6 k
50 200 ® = 0,2cos(20nt + n/3) 5
* 150 & = 0,15c08(40nt + n/6) 4
80 * o= 0,36cos(10nt + n/4) 3
100 400 ® = 0,4cos(30nt + 7/8) 2
* 300 & = 0,6cos(10nt + /6) 5
60 * @ = 0,09cos(30nt + n/3) 4
60 200 & = 0,3cos(40nt + n/8) 3
* 250 ® = 0,5co0s(20xt + n/3) 2
100 * ® = 40cos(10nt + n/8) 5
90 100 ® = 0,072cos(10xt + n/4) 4
* 200 ® = 0,15c0s(30nt + n/8) 3
200 * & = 0,64cos(20nt + n/6) 2

3amaua 2. TpamcdopmaTop noBbimiaer (DOHMIKaeT) HampsaxeHue ¢ U, Ha
nepBuuHOil o6MoTKe 0 U, Ha BTOpHMuyHOIi o6MOTKe. UHCJIO BUTKOB B IEepPBUY-
HOii obmoTke N,, BO BTOpMuYHOH# — N,; KoaddunmenT TpaHchopmanuu K.
Onpepenure 3HAUEHUNA BeIUYHUH, o6o3HaueHHHIX *. Jlxa Kakxoii M3 06MOTOK
TpaHcopMaropa AoJXKeH OBITh HCIOJL30BAH HIPOBOJ OOJBINEro cedyeHUs?
OtBer o6ocHyiiTe.

S ARACHEA St
U,, B 100 * 110 * 55 | 110 | 36 * 6,0 * 42 12
N, 500 * 300 | 600 * 58 60 * 400 | 150 * 84
N, * 100 | 150 * 12 * * 15 8 * 120 *
K 2,5 1 3,0 * 3,0 { 0,2 * 4,0 | 5,0 * 0,5 | 3,0 *
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3anmaua 3. Ilepexaya 3/1IeKTPOIHEPrHM MOMIHOCTHIO P OT 3JIeKTPOCTAHIMHU K
moTpebHUTeNIAM NIPOM3BOAUTCA IO JHMHHUHU 3JeKTpomepeAad AJMMHON | mpu Ha-
npaxeaun U. IIpu TakoM HaOpsKeHUHU AOJIA MOIIHOCTH, TepAeMOi Ha Harpes
AJIOMHMHHEBLIX IIPOBOAOB, COCTABJISET Y OT IepeaaBaeMoii moutaocTH. Ilnomans
IOIepeYHOr0 CeuyeHUsi NpoBoja paBHa S. OnpegenutTe 3HaYeHHE BEJIUYHMHBI,
o6osHaueHHoO# *. Kak M3MeHATCA MOTEepM MOLHOCTY HA HarpeB IPOBOJOB IPH
YBEeJIMUYEHUN HAUPSYKEHUA B o pas?

‘1|2 3| 4|5 |6 | 7|8 |9 10]11]12
+ | 400 | 300 | * | 300 | 200 | 200 | 400 | 200 [ * | 300 | 200

l, km 400 * 200 | 500 | 200 | 500 | 400 | 500 * 200 | 100 | 300

U,xB | 100 | 110 | 100 | 170 * 110 | 67 * 70 45 50 80

Y 0,1 | 0,08 | 0,06 | 0,07 | 0,08 * 0,1 1006 | 0,100,077 * |0,05

S, mm? | 7,0 | 9,5 * 9,6 (12,56 7,0 * 9,6 | 7,0 | 12,5 9,5 *

62. MexaHNYeCKHEe BOJHBI

Hdnrn pewenus amux 3adax Heo6x00umo:

v 3Hamb, YUMo makxoe 80aHAa, onpedeneHue ONUHbL BOLHbL;

v Yymembv paccrumosiéams OAUHY 60AHbL, €CAU U3BECMHA CKOPOCMb
ee pacnpocmparerus u nepuod (wacmoma) KoaebaHuil wacmuy cpedvi;

v/ ymemdv paccuumbsiéams pasHocmbv ¢ai rKoaeGaruil 06yx npous-
60JIbHbLX MOYEK BOJLHbL.

3amaua 1. IIpn Kone6aHMAX YACTHI] CPeAbl C YacTOTOH v M nepuoaom T BO3-
6ysKAal0TCA BOJIHBI, PAclpOCTPAHSIOIIMECA CO CKOPOCThI0 v. HJIMHA BOJHBI A.
OnpenenvTe 3HAYEHUS BEJIUUYNH, 0003HAYEHHBIX ¥,

‘Bapmamr | 1 | 2 | 3 | 4 [ 5|6 |7 |8 |9 |10]|11]12
v, Tn * |la00| * | x| % [200] * | = | * |100| * | ¥
T, c 005| * |08 | * 02| * {05 * |04] * [01] *
v, M/c * | 800|500 | 400 | * | 50 | 200|100 | * | 800|500 | 300
A, M 03| * | * (25| a4 | > | « |8 |o5] * | * |15

3agaua 2. PasHocTe (pad kKomebGaHMiI JBYX TOUYEK CpPeAbl, PACIOJOXXEHHBIX
Ha OAHON NpaAMOil M yJajleHHBIX OT HMCTOYHUKA BO30y:kJeHUA KosebaHUII Ha
paccrosinusa [, U l, COOTBETCTBeHHO, cocraBisier Ag. Yacrora konebanuit v,
nepuof Kosiebanuit T, CKOPOCTb pacmpocTpaHeHns v. Onpejesnrte 3HaYeHHs
BeJIUUUH, 0003HAYEHHBIX *,
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I, M 4,751 0,30 | * * | 1,70 | 1,70 | 1,50 | 80 | 100 | 200 * *

l,, m 10 | 1,20 150 | 9,0 | 4,0 3,4 * * (170 | 340 | 0,8 | 2,0
On 3n n ' n n 2n 5n n T
Ao, * on on r * I r an * an I I
¢, paa 8 | 2| 5 5 | 12 |3 2|8 |3
v, I'mg * * 2 * 25 20 50 * * * 100 *

T, mc 5 2 * | 100 * * * 20 | 50 | 40 * 10

v, kM/c | 1,4 * 14 ) 0,8 | 0,34 * 1,4 | 5,5] 5,0 * (0,34 (1,1

3anaua 3. Ha pucynke C27, a—e u3zobpakeH AJA HEKOTOPOT'O MOMEHTAa Bpe-
MeHH npoduJb OONEpPedHOil BOJIHBI, pacOpocTpaHfAlolleiicssi B cpeAe CO CKO-
POCTBLIO U BAOJL HanpasjeHusa OZ. YacTora KojJebaHUil dacTHI CpeAnl v,
nepuon kKoJsebauuit T. Onpezennre sHaueHNs BeJMUYHH, 0603HAYEHHEIX ¥,

X, MKM X, MMA X, MKMA
R N T f
T . 1,5 30
40 1 A-A 20 /
20 0,5 - 10
0 | 0 b 0 -
—20 8_\16 ) Z,M _g 5120 11 80 _ Z,m —104-120 440 Z, ™
-40 i -1 -20
| -1,5 ng -30
R SO SN S S S SO Lot 2 L i
a) 6) B)
X, mm A X, MKM X, mm A
i i 8
0,3 g 6
o NI TN
0,1 i Z, M Z’ M 2 Z, M
0 ; > 0 0
0,1+ 5 1-15.1\25_ 1 —2§\0:5 /11,5 \2,5 —24190_.200 ;309 | __
-0,2 \ -4 f \i/ -4
-0,3 ! i e -6
r) R) e)
Puc. C27
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Bapmapr | 1 [ 2 [3] 4| 5 [6[7] 8 | 9 [10] 11 |12
Pucynok a 6 | B | r I e a 6 B T b4 'e '
v, M/C * | 2000 | * * 3100 [ * | * [ 1600 * * 2300 | *
v, Iy 100 * * |1 57,2 * 50 | * ® 82,5 | * * *
T, Mc * * 20 * * * 8 * * 13 * 200

63. 9aeKTpOMArHMTHBIE BOJHBI

Hdara pewenua smux 3aday neobxodumo 3namo:

v/ uemy pasna cKOpoCcmb PACRPOCMPAHEHUS INEKMPOMAZHUINHBLY
8ONH;

v c843b Menly OAUHOIL 60/HbL, CKOPOCMbIO PACNPOCMPAHEHUA B0~
HbL u wacmomoi: (nepuodom) Kone6aHuil INEKMPOMAZHUMHOZ0 NOAA;

v npunyun Oeiicmeus demexmophnozo paduonpuemnura;

v/ 6 uem 3axnionaemcs A6JeHUE Pe30HAHCA;

v @popmyry Tomcona;

v npunyunvt paduonoxayuu.

3anava 1. Ilpu pa6oTe OTKPHITOrO KOJEGATENBHOTO KOHTYPA HM3AYydaioTcA
3JIEKTPOMATHMTHEIE BOJIHBI AJIMHOH BOJIHBI A. AMILINTYAA KoxeOaHuil 3apsajga B
KOHTYDE (...» AMILIMTYAa cuibl Toka I . . Onpefenure 3HaYeHVE BEJWYUHEI,
obo3HauyeHHON *.

Bepmawe | 1 | 2 | 3 | 4 | 5|6 7|8/ 9 10fit]|i12
A, JCM T 3,0 | 6,0 x| 50 (20| * | 4,0 k5,0 x ”6,0) 4’,10
Qmax> THI 0,4 | * 0,6 | 0,2 * 104]05)| * |1,56]0,8 * | 0,6
I axs MA 20 | 15 * 10 | 20 * 30 | 20 * 40 | 50 *

3apava 2. a5 HACTPOHMKM AETEKTOPHOrO PAAHMONPHEMHHKA HA OOpejeseH-
HYIO PaguOBOJIHY, KaK IIPaBHUJIO, U3MEHSIT €MKOCTh KOHJeHcaropa B KoJeba-
TeJbHOM KOHTypPE PagMONpHEeMHMKa, IIOBOpaYuBas ILJIACTMHHBI KOHAEHcCaTopa
OTHOCHUTEJIbHO APYyr Apyra. Ilpu npmeMe paguoBOJIHBEI AJMMHOM BOJHBI A €eMKOCTH
KOHAEHcaTopa B KOHType cocrasijser C, HHAYKTHBHOCTL KaTrymku L. Onpene-
JUTe 3HAUeHHe BeJIMUMHBI, 0003HaueHHOH *. Bo CKOJIBKO pas3 Impupercs mname-
HUTh €MKOCTh KOHTYpa B cjiydyae IIpHeMa B o pa3 Gojiee KODOTKUX PAJHMOBOJIH?

Bapmaur | 1 | 2 3 4 5 | 6 7 8 9 | :
A, M - 40 * 70 200 * 90 60 * 150 | 100 s 150 I
C, ud * 200 | 150 * 50 | 250 * 300 | 400 * 100 | 300
L,mxTm | 15|30 | * | 25 | 20| * | 20| 15| * | 30 | 25 | *
a 2 3 4 5 2 3 4 5 2 3 4 5
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3amaua 3. IIpu passeJLIBAHUMHN PaJHOJOKATOPOM IleJ¥, HAXORAIIEHCS HAa
paccToaHUHU [ OT HEro, MaKCHUMAJIBHO BO3MOXKHOE YHCJIO MMIYJbLCOB, HCIyCKa-
eMBIX PaAMOJIOKATOPOM B OAHY CEKYHAY, He mpeBocxozut N. OnpegesnTe 3Ha-
YyeHNe BeJUYUHBI, 0003HaUEeHHON *. IIpOZOJKHTESBHOCTHIO CAMOTO MMIIYJbCa
MOJKHO IpeHeOpeub.

50 * *
N * 15000 | * | 3000 | * | 2500 | * | 4000 | * | 6000 | * | 2000

64. SIBrenyue oTpaxkeHHS CBeTa

Ana pewenus smux 3adax Heo6xod0umo:

v/ 3namb, Kax o6pa3yemca memnbv;

v/ 3Hambv 3aKOH ompajlceHus céema;

v ymembdb norxasviéamb x00 ayueil, OMpaiIaemMvlx ONM NAOCKOZO 3ep-
Kaaa, u cmpoums mMHUMOe u3obparcerue, 0asaemoe 3epPKAIOM.

3agaga 1. B conHeuHH AeHDL AepeBo BeIcOTOH H cospaeT HA rOpU3OHTAJb-
HO# IIOBEPXHOCTH 3€MJIM TeHb IJuHOH¥ L. B HeKoTOpOil TOuKe 3TOIl TeHW BOTKHY-
JIM BePTHKAJBHO IDECT BHICOTOM h. MeHsaA paccTOAHHME X OT OCHOBAHHA Jepe-
Ba JO OCHOBAaHMS ILII€CTA, MOYKHO JOOHUTHCA, YTOORI TOYKH TEHH OT BEePXYIIKH
JepeBa M OT BEePXYHIKM ImecTa coBnaam. OmnpezesuTe IpH 3TOM YCJIOBHM 3HA-
YeHHe BeJNYNHBI, 0003HaUeHHOH *.

H, m » |00 14| 11| * |13 | 10| 16 | * | 17
L m 10| * |98(88|135| * 833|144 76| *
h, M 20|15 * (1,323 1,8 * |10 |13 23| * [20
X M 83(63[91| * |11,4[83]|70| * |64]138]|58] *

3amaua 2. CBeTOBOIl Jiyu mazaeT 1oj yrJIOM (¢ K IIOBEPXHOCTH HOJHPOBaH-
HOIl MeTaJINYeCcKOil IIJIACTMHEI M OTpAa’KaeTcsa OT Hee. YIroJ MeKAY OTpa-
JKeHHBIM M IMaJaloIUM JiydaMHu paBeH y. OmnpegenuTe 3HAaUeHHE BEJHYUHEI,
obosnadenHO# *. CpenaiiTe uepTek, MOKA3aB Ha HEM XOJ MaAaiolero U orpa-
KEeHHOTO JIy4JeH.

¥, ° * 50 * 80 * 100 | =* 120 * 140 | * 160

87



3anaua 3. Ha pucynke C28, a—e moOKa3aHO NOJIOKEHHEe 3epKajia U Ipen-
meToB A u B. IlocrpoiiTe m3o0pakeHUs npegMeTOB B 3epkaje. Onpenesure,
npoBeas HeoOOXOAMMEIE ITOCTPOEHHS, 00GJIaCTh IIPOCTPAHCTBA, M3 KOTOPOil BHI-
HO II0JIHOe n30o0parkeHne mpeaMmera A.

NI

)
e

|

Puc. C28 ) ) e)

PucyBok a 6 B by I e a 6 B r I e

65. fIBJIeHMe mMpeJOMJIEHMS CBETa

Jdas pewernus smux 3adaw neobxodumo:

v/ 3HamMb 3aKOH npesoMAeHUA c8ema;

v ymemsv nokasvieame X0d Ayia npu nepexode céema u3 onmuyec-
Ku Menee naomHoil cpedv. 8 onmuyecku 0oJiee nAOMHYI0 U HaoGopom;

v/ 3Hamb, npu KaAKux ycrosusax nabaiodaemca u 8 uem 3axiiovaem-
cs ABAeHUe NOLHOZO OmpaXcenus céema;

v/ ymemb Haxodumb 3HAYEHUA MPUZOHOMemMpUUECKUX QYHKYUL
0Ccmpozo Yzaa npamoyzonbH020 MpPeYzonbHUKA.

3azaua 1. Bojgosasy, HaxomAleMycCsl IIOJ BOJOM, COJMHEYHBIE JIYYH KaXKyT-
cA majalolUMM IIOJ YIJIOM Y K IIOBEPXHOCTH BOABI B TOT MOMEHT, KOrja yrjio-
Bas BHICOTA COJIHIIA HAZA FOPH3OHTOM cocTtaBisieT ¢. CpenaiiTe uepTelx, IMOKa-
3aB Ha HEM XOJ CBETOBOrO JIyua; YKa)XHUTe Ha depTexke yroJ NajgeHus U yroJ

IIpeJIOMJIEHUA Jyuya Ha TpaHMIe BO3Ayx—Boja. Ompejesnute 3HaUYeHHe BEJIMYHU-
HBEI, 0603HaUYEeHHOI *.

‘Bapmawr | 1 | 2 | 3 |4 [ 5 | 6 | 7 | 8| 9 |10} 11 | 12
¥, ° 55 | » {60 | * | 50| * | 45 | * [ 40 | * | 35 | *

0, ° * 30 * 45 * 40 * 35 * 25 * 20
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3amaua 2. Buinonnas nabGopaTopHyio paGoTy IO ONpeZe/IeHHIO IOKa3aTensd
OpeJIOMJEHHUs CTEeKJa N, YYeHWK HANpaBideT CBEeTOBOH Jyd Ha CTEKJIAHHYIO
IUIACTHHKY C ILJIOCKOmapaJuiedbHbimMu rpanamu (puc. C29). JIlyw mazaer Ha
IJIACTHHKY B TOYKE A II0J YIJIOM () K IOBEPXHOCTH CTEKJIa M BBHIXOAMT M3 ILjIac-
TUHKHK B TO4YKe B mox yrioMm ¢' K HOBEPXHOCTHM CTeKJa. ToJmuHa NIaCTHUHKH
d, paccrosinie AB OT TOYUKM MafieHHs OO0 TOYKM BHIXOJa CBETOBOIO Jiyda paB-
HO s. Toxayure, 4yTo yroa ¢ paseH yray ¢'. Onpefenute 3HaYeHHe BEeJIHYH-
HBI, 0003HauYeHHOH *.

Bapmawe| 1 | 2 | 3 4| 5| 6 | 7 18| 8
n 1,60 | 1,55 | 1,40 | * | 1,55 | 1,40 | 1,45 | *

9, ° * 40 30 | 50 * 30 50 | 60 * 50 60 | 40

d, MM 30 * 50 | 30| 20 * 40 | 20| 40 * 40 | 50

s, Mmm [ 32 46 * 34| 23 38 * 21| 51 56 * 57

Puc. C29

Puc. C30

3anaua 3. IIpu mepexoge cBeTa U3 OoNTHYECKM Oojlee MJIOTHOI cCpefibl B Me-
Hee ILIOTHYIO (HAIIpUMMep, U3 CTeKJia B BO3AYX) NPH HEKOTOPOM YCJIOBHM Hab-
JIOfIaeTCs SBJEHNE IIOJHOTO OTPa'kKeHMUsA, KOTOPOe MCIOJb3yeTcss B BOJOKOHHOM
ontuke. M3 mpospayHOro BellleCTBa C IIOKAa3aTeJeM IIPeJIOMJIEHHMsSI 71 M3roTaB-
nuBaloT Kabesb cBeTOBOJA AuaMeTpOoM d M HAIIPABJAMAIOT Ha HEro CBeT IepIeH-
IUKYJIAPHO ero momepeyHomy ceuenmio (puc. C30). IIpu HambGonsimem usrube
CBETOBOJlA, KOrfa BHEIIHUH paamyc nsruba paBeH R, cBeT pacHpPOCTpaHAETCS
IO CBETOBOAY, He BHIXOJAA uUepe3 GOKOBYIO IIOBEePXHOCTHL HAPYIKy, 3a CUeT SABJIe-
HHS HOJIHOrO oTpakeHudA. OmnpejeinTe 3HaAYEHHEe BeJIMYUHBI, 0003HAYEeHHOH *.

Bapmamr| 1 | 2| 8 | 4 [5]| 6 | 7 18| 9 | 10|12
d, Mmm * 10| 6,0 * 8,0 10 * 12 | 8,0 * [6,0f 12

n 165 * (1,60 1,55 * | 1,601,556 * |1,60| 1,55 * | 1,60

R, c™ 2,0 12,4 * 3,4 |{1,9 * 1,7 |8,0f * 2,8 |1,5( *
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66. JIun3el

Hdnra pewenus smux 3adav Heo6x00umo:

v/ ymemdv noxasvieamv xo0d ayia, nadaouiezo Ha cobupaouyyio (pac-

ceusarnwyo) MuH3y, u cmpoumsv u3obpaixcerue, dasaemoe AUH3OLL;

v/ 3nHamb onpedeneHue OnmMu4eckoil Cunbl AUH3bL;
v 3namv Qopmyny MOHKOI UKL, YCMAHABAUBAIOUYIO CEA3L MEN-
0y paccmosnuAmMu Om JAUH3bL A0 npedmema, om auH3bl A0 u3obpaice-
HUA U (QOKYCHLIM DPACCMOAHUEM JUH3bL;
v/ 3Hamb coomHowenus mexcly OruHamMu cmopon nodobhbLx mpe-

Y20NbHUKO8.

3anaua 1. Ha pucyuke C31, a—e noxkasaHBI IOJIOXKeHUuA cobuparomeii (pac-
ceuBalomen) JUH3BI, npeametoB AB, CD u touek K, M. IlocTtpoiiTe nsobpa-
KeHHUs IIpeAMETOB M TO4YeK, AaBaeMble JinH30d. Touka F — ¢GoOKyc JIMHBEL.

i
)
H
4
\
RO S S S

!
P

|

)

'11)

P

e)
Puc. C31
Bapuanr 1 2 3 4 5 (] 7 8 9 10 11 12
Pueynoxk | a,r | 6,5 | B,e | a,5|06,e|B,r|ae|6,r|Ba|lar|6,n|se
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3anaua 2. BeimosgHsaA JabopaTopuyio paboTry 1o omnpejeseHHI0 (HOKYCHOro
PacCTOAHUSA M ONTHUYECKOH CHUJIBI cobuparomeil JUHSBI, YIEHNK PACIIOJOKHJ Ha
CToJIe BAOJH OAHOI NpAMOl 3KpaH, JUH3Y H 3a)K:KeHHYI0 cBeuy. Koraa pac-
CTOAHHKE OT JIMH3EI JO CBeYH COCTABJSAJNO d, TO HA 9KpaHe, YAAJIEHHOM OT JIUH-
3Bl Ha paccTosiHue b, OTYEeTAMBO HAGIIOAAIOCH IepeBepPHYTOe U300pakeHue cBe-
yu. PoKycHOe paccTossHUE JUH3HE F, onTuuecKas cujua D. Onpepenure 3Haue-
HUS BeJNYUH, 0003HAYEHHREIX *,

: .»8“ ] 11
a, cM 40 * * 55 | 30 * * 35
b, cm * 14 | 18 * * [ 8,0 17 * * 17 | 11 *
F, cM 8 * 13 * 9 * 13 * 10 * 9 *
D, zorp * 10 * 8,3 * 14 * 12 * 10 * 14

3anmaua 3. C camonera, jeTamero Ha BHICOTE 2, ¢ IOMOIILIO (oroammapaTra
(onTuyeckas cuia obbexTHBa D, doxycHoe paccroaHue F) dororpadupyior
npeaMeTnl, PACIOJIOKEHHBIE Ha NOBEepPXHOCTH 3eMisu. IIpu sToOM Ha TJeHKe
nosydyaeTrcsa m3obpaskenne, B k£ pas MeHbIee uUX pasMepos. OmnpezeauTe 3Ha-
YeHUS BeJUYUH, 0003HaueHHHIX *. Kax ma3MeHUTCs MacmTa® CHUMKOB, eCau
caMoOJIeT YBEJHMYHUT BEBICOTY HOJIeTa B O pa3, & CheMKH OyAyT HPOM3BOAUTHCS
TeM Ke (oToannaparom?

D, mgurp * * * 10 4 * * * 5 10 * *

F, cm * 112,51 10 * * * 13 | 12,6 | * * * 14

k, 10* 2,0 * 2,6 |85 * | 25| * 4,0 | 2,0 * (3,0 *

o - 15120 | 182016 |13|15| 1,7 |1,56| 2,5 [ 2,0 1,3

67. CBeroBble BoaHbI. fIBJIeHHe MHETepdEpeHIUN cBeTa

HAaa pewenus smux 3aday Heobxodumo 3Hamo:

v KaK 3HaueHue noKasamens NPeOMAEHUS 3A6UCUM OM CKOPOCMU
ceema & eaxKyyme u ckopocmu ceéema 6 cpede;

v/ 8 ueM 3aKA0UAEeMCA ABNeHUE unmepdeperuuL céema U KAK 3a-
nUCLLBAIOMCA MAmMemamuyecKue COOMHOULEHUS ORA YCROBULL MAKCUMY-
MQ U MUHUMYMQ NpU uHmeppeperuyuu 601H;

v Kax séienue unmeppepeHyuL UCnoAb3yemcs O npoceemiaeHuUs
onmuxu.
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3amaua 1. ITokasaresp npeJoMJeHUS BeliecTBa AJA CBETA AJMHOM BOJHBI A
paBeH n. CKOPOCTh pPaCIIpOCTPAHEHUS TAKOI CBETOBOH BOJIHLI B JAHHOM Belle-
cTBe paBHA U, 4acToTa KoJaebGaHuil — v. OmnpeaenuTe 3HaYeHUA BeJMYHH,
0003HAYEHHBIX *.

Bapmanr | 1 2 3 4 5 6 7 8 9 10 | 11 | 12

A, MKM 0,35 | 0,60 | 0,40 * * 0,55 | 0,70 | 0,60 * * 0,75 | 0,50

n 1,36 | * * 1,52 * |1,33| = * 1,74 * | 1,52 =

v, 108 m/c| * |[222] = * 12,26 * |1,72| * * 1,97 * | 2,14

v, TTn * * | 500 | 440 | 490 | * * | 350 | 310 | 250 | * *
S; S

3agmaua 2. JIBa KOrepeHTHBIX HCTOYHHUKa cBeTa S,
u S, (puc. C32) B BakyyMe H3JIy4alOT CBETOBBbIE BOJIHBI
¢ 4yacroroii v. Ilpu arom B Touke O, HaxojsAleicsa Ha l
paccTosiHMM I, oT HMCTOYHHMKA S; M Ha PaccTodHMHU [, OT 1
HCTOYHMKA S,, HabmiomaeTca MHTephePEeHIUOHHBIN MaK-
cuMyM k-ro nopazaka. Onpeaenure sHaUEHUE BeJIMUWHBI,
o6o3nauenHoii *. IIpy pacueTax IMpHNMHTE CKOPOCTbL CBe- 9
ta paBHO# 3 -10% Mm/c.

Puc. C32

Bapuanr v, TT'n l,, cm ly, e k
1 * 37,87600 37,87612 2

2 375 * 54,32155 4

., . 8 750 43,78183 * 3
4 600 42,22075 42,22100 *
5 * 34,80816 34,80832 4

6 500 * 47,92350 3

7 375 31,12760 * 5

8 500 52,52326 52,52340 *

9 * 70,83385 70,83400 3

10 750 * 29,28900 5
11 500 32,32320 * 2
12 375 57,99968 58,00000 *
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3amaua 3. IIpu IpoOXoKIeHUM CBeTa yepe3 O0HEKTHBH ONTHYECKUX IpubGo-
pPOB IPOHCXOAUT €ro OTPa’KeHue OT MOBEPXHOCTel JIMH3, YTO HPUBOAMT K IIO-
tepe A0 50% cBeToBoii sHepruu. UTo6hsl aToro usbexxaTh, Ha NOBEPXHOCTH JIMH-
3Bl HAHOCHAT CHELHAJBHYIO TOHKYIO HpPO3PavyHyl0 IUIEHKY, TOJINHHA W IOKasa-
TeJb TPEJOMJIEHHUS KOTOpOH IoaGMpaloTcA TaK, 4YTOGH B OTPa)XeHHOM CBeTe
BO3HMKAJ MHTephepeHIUOHHK I MUEMMYM. Torjja IoTepu CBETOBOH 2HEpruu Ha
oTpa)keHHe YMeHbIIalTcA (IpoceBersieHMe onTuku). Ilpn HaHeceHUM IJIEHKH C
OoKa3aTejJieM MPEJOMJIEHHMA n ¥ MHHUMAJIbHOHM TOMINUHON d mpocBeTiaeHMe
HabaonaeTcs IJs cBeTa C AJHUHOK BOJHEI A. OmpeaenuTe 3HaUueHHE BeJIWUYHHEI,
0003HaUYeHHOH *..

n * 1,28 | 1,26 * 1,22 | 1,24 * 1,30 } 1,30 * 1,26 | 1,28

d, Mxm | 0,11 * 0,23 | 0,14 * 0,10 | 0,13 * 0,12 | 0,14 * 0,11

A, MKM | 0,55 | 0,60 * 0,70 | 0,60 * 0,65 | 0,55 * 0,70 | 0,65 *

68. SIBieHMe AudpaKuu cBeTa

daa pewenus amux 3adax Heo6xo0umo:

v/ 3Hamb, 8 wem 3aKaiovaemca sénenue udparyuu;

v 3Hamv ycmpoiicmeo OupparyuonHoil pewemKu U NpuHyun ee
fdeiicmeusn;

v/ ymemb npumeHamMb MamemamuiecKue cOOmMHoOuLeHuA dasn onpede-
JleHUR NOJONCEHUA 2]1A6HbIX OUDPDAKUUOHHLLX MAKCUMYMOE OC6euieH-
HOCMU;

v ymemv Haxo0umb 3HALEHUS MPUzOHOMempuUecKUX QYHKYUL
0Cmpozo yzia NPAMOYZONbHOZO MPEYZONbHUKQA.

3amaua 1. Ha qudpakImMoOHHYIO pellleTKY ¢ IlepuofoM d HOPMAaJbHO MajxaeT
MOHOXPOMATH4YECKHii CBeT C AJIMHOM BOJHBI uU3jgydeHuUA A. IIpn atom andpak-
ODUOHHBIA MAKCHUMYM E-TO IIOpPSAAKa HaGI0AaeTcs 0L YIioM o K HOpMaJu AuU@-
pakuuoHHO# peimerku. OnpesesnTe 3HAUYEHUWE BEJIUYMHBI, 0003HAYEeHHOH *.
Kax uamenunrcsa yros o HaGmiofgeEna k-ro An¢pakOIUOHHOTO MaKCHUMyMa, €CJIN
OpH TOHM Ke JJIMHe BOJHBI H3Jy4eHHMs NPUMEHHTh AUGPPaKIMOHHYIO pPeIleTKY
C ImepuoAoM, B m pa3 MeHbIInM?

d, MKM 2 5 4 * 5 10

A, MKM 0,71 0,5 * 0,8 10,6 | 0,7 * 04| 05| 0,6 * 0,7

k 2 * 3 4 3 * 1 2 1 * 2 3
a, ° * 30 | 27 19 * 16 12 12 * 37 16,0 | 25
m 2 3 4 2 3 4 2 3 4 2 3 4
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3amaua 2. Ha nudpakiuoHHYIO pelIeTKy, uMewomniyio N mTpuxoB Ha 1 Mm,
HOpMaJbHO Tajaer Gesbrii cBer. Ha akpaHe, yCTaHOBJEHHOM Ha pacCcTOsSHUM L
OT pemeTKu, HabmomaeTca AUGPPAKILUOHHEIM cIeKTp. PaccrosHue Ha skpaHe
MeXAYy ABYMA ANPPaKIMOHHBIMM MaKCHMyMaMH k-0 NOPAAKA AJS CBETOBOTO
HM3JIYYeHHUS C 4acToTOi v paBHO x. OmpesenuTre 3HaueHMe BeJIUUYUHEI, 0603Ha-

yeHHOH *. IloueMy B LeHTpaJbHOM YacTH AMGPPAKIMOHHON KapTUHBI Habmiona-
eTca Genasa mosoca?

Bapmanr| 1 | 2 | 3 [ 4| 5 |6 [ 7] 8 [0o]10]1]a2

\
3

N, mm! * 400 | 250 | 500 | 100 * 250 [ 500 | 100 | 200 * 250

L, m 1,5 * 2,5 { 1,7 | 3,0 2,3 * 1,9 [ 2,9 | 3,1 1,5 *

v, TTn 500 | 375 * 600 | 750 [ 500 | 375 * 750 | 375 | 500 | 600

X, cM 23,3 | 7,2 | 29,9 * 74,0 | 12,1 | 13,8 | 7,94 * 14,4 | 8,67 | 23,2

k 3 2 1 2 * 1 2 3 1 * 3 2

69. dneMeHTHI ceHAJTbHON TEOPHMHM OTHOCHTEJIHHOCTH

dra pewenus smux 3adayw Heo6xo0umo 3namv:

v/ peaamueucmciuil 3aKoH npeobpa3o8aHus 3HAYeHUil cKopocmu
mena npu nepexode om o0HOU cucmemb. omcuema K Opyzoii;

v opmynry, onpedeasrowyro ceésasv mexndy CKOpOCMbIO mena, ezo
MACCOU U UMNYRLCOM ONA CAYLAA PeNAMUBUCMCKUX CKOpOcmieil;

v/ uemy pasna amomnas edunuya maccol (a. e. m.);

v 30KOH 83QUMOCBA3U IHepzUU U MACCHL Mead;

v/ dopmyry Oana paciema IHepzuu Menno8ozo OBUNCEHUSL MONEKYL
udeanvrHozo zasa.

3amaua 1. ATOMHOe AP0 BBUIETAET U3 YCKOPHUTEJA CO CKOPOCTBHIO U; U BBI-
6pachlBaeT B HallpaBJIEHHUH CBOETO ABMIKeHHA B-yacTuny. CKOpOCTh PB-4acThIib
OTHOCHTENILHO AApa U,. CKOPOCTh, C KOTOPOii B-yacTulia yAalIdeTCs OT YCKOPH-
Tesns, paBHA Ui, (B Tabiuile BapmaHTOB 3HaYeHHUsI CKOpOCTeil 3aJaHBI B LOJSX OT
CKODOCTH CBeTa B BaKyyMe.) Onpezie/inTe 3sHaueHHE BeJIMYHHLI, 0003HAYECHHOH ¥,

Bapuamr| 1 | 2| 8 4|5 | 6| 7| 8|8 fi0

U, * (0,5 0,4 * 0,3 | 0,6 * 0,5 | 0,5 *
Uy 0,4 * 10,5 (0,8 * 0,6 | 0,3 * 0,8 0,56 * 0,6
U3 0,7 10,8 * 0,9 0,9 * 0,8 | 0,6 * 0,7 | 0,8 *

3anmauga 2. Ecsiu gactuna mMaccoil my ABHIKETCA CO CKOPOCTBIO U, TO UMIIYJIbC
yacTunbl paBeH p. OnpexeantTe 3HaUYeHHe BeJHUYWHEI, O0O3HAUEHHOH ¥,
Bo CKOJIBKO pas3 3HepPrusA ABWKYIIEHCA dacTHIbI GOJbIle ee IHEPTHUHM IOKOA?
Kak m3MeHATCA MMIIYJbC M SHEPrHsa YACTHULHI IIPH YMEHBIIEHHUHM ee CKOPOCTH
B o paa?
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* 246 | 039 | 1,5 [ 7T |  * 0,77 | 265 | 2,5
1,00728 * 80,9 | 2 |8 301550 * 144 | 3
0,0005486 | 2,80 * 25 | 9| 1,00728 1,40 * 1,5

* 1,60 | 209 3 |10 * 0,47 | 242 2
2,01355 * 301 | 1,5 | 11| 0,0005486 * 0,45 | 2,5
3,01550 | 0,90 * 2 |12| 2,01355 0,90 * 3

3anaga 3. Bo CKOJIBKO pa3 aHeprus IIOKOA aTOMa rejius 0oJblne ero 3Hep-
rum remyioBoro Asm:xkeHus? Temmepatypa ¢ rasa ykasaHa B TaGiume BapHAHTOB.

70. KBaHTHI

daa pewenus smux 3adaw Heo0xo0umo 3HAMY:

v/ 8Hnecucmemnyio edunuyy sHepzuu — a3aexmporsoavm (3B);

v @opmynv. Ons pacuema 3Hepzuu U UMNYALCA KBAHMA 3J€KMPO-
MAZHUMHOZO U3AYYEHUS;

v/ c6a3b menly u3nYyweHHoll sHepzueil, MOWHOCINBIO U BDEMEHEM U3-
AYHeHUA;

v/ popmyny Oasa pacuema pabombui, co8epuLAeMOll INEKMPULECKUM
nonemM npu nepemeujeHulU 3APAICEHHOU LACMUYbL,

3apaua 1. [InnHA BOJIHBI 3JI€KTPOMATHMTHOI'O M3JIYYEHHSA, KBAHT KOTOPOTO
obianaer sHeprueit £ u MMNyJabcoM p, cocTasiadeT A. OmpezesnTe 3HAYEeHHSA
BeJINYHUH, 0603HAUEeHHEIX *. Kak M3MeHATCS SHEeprus M MMIOYJIHLC KBAaHTA MpPH
YMeHbIIeHUN IJIVHBI BOJHBI U3JIYYEHUA B O pas?

E, 3B

p, 10¥ kr-m/c | * | * [1,60]| * | * |1,25( *

A, HM * 1800 * * | 550 * *

a 5 3 4 2 5 4 3 2 5 4 3 2
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3anaua 2. Jlasep sABAAETCA MCTOYHUKOM MOHOXPOMATHYECKOTO H3JIYy4EeHMS
C AJHUHOH BOJHH A. E)XeCeKyHAHO OH u3iayudaeT n KBaHTOoB. CBeToBas Moll-
HOCTBL Jjiadepa paBHa P. OmnpegesuTtTe 3HaUYeHHE BEJUYHMHBI, 0003HAUYEHHOMH *,
Kakx u3MeHUTCA KOJHYECTBO €KEeCeKYHIHO M3JIy4aeMBIX JIa3epOM KBAHTOB IIpH
YBEJIMYEHUHN €ro MOILHOCTH B P pas?

Bapmanr | 1 2 3 4 5 6 7 8 9 10 | 11 | 12

v

A, HM * 16301420 * (550|680 | * [ 700|820 | * | 900 | 400

n, 107 1,5 * | 20|25 * 1,8 12,6 =* 30|19 * 0,8

P, MBr 45 | 40 * 70 | 50 * 80 | 65 * 60 | 70 *

B 1,6 2 2,5 3 1,5 2 2,5 3 1,5 2 2,5 3

3agaua 3. IIpy TOPMOKEHHHM 3JIEKTPOHOB, IIPEABAPHUTEJLHO YCKOPEHHBIX
HanpsakeaEneM U, B PeHTreHOBCKOI TpyOKe BO3HHKAaET HU3JIydeHHe, MUHHMAJIb-
Hasg AJHHA BOJIHBI KOTOPOTO paBHA Ap;,. Onpenenure 3HaueHWe BeJHYMHEI,
o6osHaueHHoOil *. Kak M3MeHHMTCA MHHHUMAJbHAA JJIUHA BOJHBI PEHTT€HOBCKO-
TO M3JIy4eHUs, eCJH YCKOpAMoIlee HANPAXKeHHe YBEJHUYHTL B Y pas?

Bapmawr | 1 | 2 | 3 | 4| 5 | 6 | 7| 8| 9 |10 11]12

U, xB * 20 ® 50 * 35 * 25 ® 30 * 40

Ains MM 60 * 70 * 40 * 30 * 35 * 45 *

Y 4 | 3,5 3 2,5 2 1,5 4 3,5 3 2,5(20] 1,5

71. SIBnenune doroaddexra

Aas pewenus amux 3aday Heo0x00umo 3Hambv:

v @opmyay 0aa pacuema IHepzuu KEAHMA IAEKMPOMAZHUMHOZO
U3BRYUCHUA;

v ypasHeHue Jitnwmeiitna 0as gpomosgpexma;

v wmo Ha3viéalom KpacHol zpanuyeii pomospperxma;

v popmyry Ona pacvema KuHemuueckoil snepzuu meara;

v/ 8HecucmemHyi0 eduHUUY 3Hepzuu — 3IrexmpoHeorem (3IB).

3anaua 1. IIpn ocBelneHMM BellleCTBA MOHOXPOMAaTHYeCKHM CBETOM, KBaH-
THI KOTOporo obnagaior sHeprueit E,,, BosHHKaeT dorosddext. IIpu aTom BHI-
6uBaeMble CBETOM 3JIEKTPOHHI NPHOOpeTal0T KHHETHYecKylo sHepruio E_ ..
PaGora BhIXOJa AJA NAaHHOTO BellecTBa paBHa A, .. Omnpesennre 3HadeHMe
BeJIMYNHEBI, 0003HayeHHOH *. Kak M3MeHuHTCa KUHeTHYecKad 3sHeprusa ¢doro-
3JICKTPDOHOB IPH YBEJMYEHUU 3Hepruy KBaHTOB B O pa3?
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Bapmamr| 1 | 2 | 3 | 4 | 56 | 6 | 7 {8 |9 |10 11|12
E.m., aB | 360|510 * |430]350| * |6,30]4,85| * 6,65 510 | *
EyewB| * |090]073| * |214|040]| * |245[062] * |030]1,25
A,..3B 210 * [262|22 ]| * [530[1,10] * |450]515]| * [4,30
a 5 4 3 2 5 4 3 2 5 4 3 2

3anaua 2. IIpu ocBelljeHMH OBEpPXHOCTHA METAJJIA MOHOXPOMATHYECKHM H3-
JYYeHHEeM C HEKOTOpO# AJMHOH BoJHEI Habamopaercs doroaddeKkrt. ¥YBeauyu-
Basg JJHUHY BOJHBI HM3JIy4eHMsS A0 3HAYEHUS A, A0OUBAIOTCA NpeKpalieHusA
tdorosdpderTa. PaGora BhIxoza AJii KaHHOro MeTajia pasHa A, . O6bacHUTE
Ha6miozaeMoe siBaeHue. OIpefelNTe 3HAUEHHMe BeJWUYNHBLI, 0003HAYEHHOU *.

Bapmanr | 1 | 2 | 8 | 4| 5| 6|7 |89 10]|1]i12
Ao 9B | * |42 * (1,81 * 3,70 * [240] * [1,05] * [1,36
M MM | 0,59 [ * 0,23 * |0,47| * [0,28] * |0,24] * [o0,20] =

3amaua 3. MakcuMaJbHAA CKOPOCTb, KOTOPYIO MOTYT HpUoGpEecTH BHIPBaH-
HBle U3 METaJJa BJEKTPOHBI IPU OGJYYEHMN €ro MOHOXPOMATHYECKHM CBETOM
¢ AJIMHOH BOJIHEI A, cocTaBjAeT v. PaGora BeIXOAa AJNS NAaHHOrO METAJJIa paB-
Ha A, .. Onpenennre 3HaYeHHe BeJIWYMHBI, 0003HaueHHOH *. Bo cKoOJLKO pa3

YBEJIMYUTCA CKOPOCTH (POTO3JIEKTPOHOB IPY YMEHBINEHUU AJWHBEI BOJHBI HU3JY-
yeHusa B 3 pas?

Bapmamv{ 1 | 2 | 3 | 4 |5 |6 |7 |8 |9 10|11z
A, n)ucm *. 0,15 | 0,25 ® 0,65 | 0,30 * 0,15 | 0,12 * 0,25 | 0,40
v, KM/c | 1600 * 520 | 250 * 730 | 440 * 1300 | 630 * 560
A, 9B | 515 | 4,80 * 1,10 | 1,31 * 1,36 | 3,70 * 2,40 | 4,50 | *
B 4 3 2,5 2 4 3 2,5 2 4 3 2,5 2

72. Mogeasr aToMa BOAOpOAA

Hdaa pewenus smux 3adaw Heo6xo00umo 3HAMDb:
v nocmyaamut Bopa;

v gopmyay Oasn paciema snepzuu KEAHMA INEKMPOMAZHUMHOZO

U3AYHeHUS,;

v popmyny Onrs paciema pabombi, CO8epULAEMOl INEKMPUYECKUM
nonem npu nepemeu,eHuUl 3apPANCEHHOU YACMUUbL.
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3agaua 1. IIpu nepexose siexkTpoHa B Howmep Sueprus

aToMe BOAODOZA C n-ro Ha k-ii Hepreruyec- COCTOSHUSA YpOBH#, 3B
KWl ypOBEHb H3Jy4aloTCs (MOrJIOIIAITCH) R -0,37
KBAHTHl JI€KTPOMATHUTHOTO U3JIyYeHHUH. Ha R -0,54
SHEPreTHUYECKOM JuarpaMMe aroMa BOAOPOJA 7 S —— -0,84
(puc. C33, macmrab He COGMIOZEH) YKaKuTe ; J S —— -1,5
CTpeJIKAMH BCe BO3MOXKHBIE NJIA 3JEKTPOHA D e _3 38
9HEpreTUYECKHe IepPexXOoibl MEeXAY YKas3aH- . -13,55

HBIMHM YPOBHAMHU M PpacCUYHUTAlTe 3HEPruio
BCEX H3JIy4yaeMbIX (MOTJIOIAeMBIX) KBAHTOB,
a TakKXKe 4YacTOTy M3JIy4YeHHH. Puc. C33

3agaua 2. B aToMe Bogopoza 3JIEKTPOH IIEPEXOAUT C BePXHEro 71-TO Ha HIMMK-
Huil k-ii sHepreruuecKuil ypoBeHb. IIpu 3TOM aTOM H3JIyd4aeT KBAHT 3JIEKTPO-
MATHUTHOI'O nalequna C JJIMHOM BOJIHBI A. Onpenenm'e 3HaueHUe BEJINYUHBI,
o6o3rauenHoit *. (IIpu pemleHMM 3agadM BOCHOJIBL3YiiTechb aHepreanecxou
AUarpaMMoii, naoﬁpame}mon Ha pucyHkKe C34.)

A, HM * [ 660 [ 103 | * | 2640 | 488 | * | 1290 | 1880 | * | 4130 | 95,2

3amaua 3. MuHUMA/IbHOE YCKOpAIOIIee HANPAXKEHUE, KOTOpOe JOJIKeH
OpPOMTH JeTSIuil 3JIeKTpOH, YTOOBI HOPH CTOJKHOBEHMM C aTOMOM BoAoOpoJa
nepeBecTH! 3JeKTPOH B aTOMe M3 CTAIMOHAPHOIO COCTOAHUS HA Nn-ii sHepreTH-
YeCKHMil ypoBeHb, cocTaBiasdeT U. OnpeaennTe 3HaveHUe BeJUYNHBI, 0003HAUEH-
Hoil *. HauaJbHYIO CKODOCTh YCKOPSIOIIEro 3JIEKTPOHA CYWTaiiTe paBHOH HY-
gio. (Ilpz pelneEMu 3afay¥ BOCIOJb3YyHTech 3HepreTHYecKoil guarpaMMmoii,
n3obpaxeHHo# Ha pucyske C34.)

2 |8] 4 5] 6 |7| 8 |9] 10

n 2| = |5 = |e| * |5 * |38 * |4 =

U, B * (12,71 | * (12,05 | * | 12,71 | * | 13,18 | * | 10,17 | * | 13,01




73. CocTaB aTOMHOro AaApa. JHEPrua CBA3U

Ana pewenus smux sadaw Heobxodumo 3Hambv:

v cmpoerue npPomMoHHO-HellmpOHHOil modenu sdpa amoma;

v Kakue xapaxmepucmuku A0pa onpedenrsiomcs LUCAOM npomoros
U YUCAOM HeilmpoHO8 8 adpe amoma;

v opmynry 0ns paciema degpexma maccot Adpa amoma;

v/ umo maxoe 3Hepzus c8A3uU, YdenrbHAA IHep2URA CEA3U, KAK OHU
pacciumbiéalomca no Oegpexmy maccol.

3amaua 1. ITycte Z — 4YHCJIO NIPOTOHOB, N — YMCJI0O HEATPOHOB B AApe U30-
TOMA& C MacCOBBIM uMcJoM A. Ompezenure 3HAUYEHUsA BEJHUYHH, O00O3HAYEHHBIX *,
HM30TOIOM KAKOr0 XMMHWYECKOTO 3JIEMEHTA SBJAETCA SAAPO ¢ YKA3aHHBLIM YHC-
JIOM IIPOTOHOB, HEHTPOHOB M MACCOBBIM YHCJIOM?

Z 13 * 3 * 80 *

N 14 | 81 * * 121 | 156 * * 60 | 136 * *
HsoTomn % * * fg % % * 137Ba % % % 238U
A * | 138 | 7 * * 260 | 56 * * [ 222 | 226 *

3anaua 2. Onpegenure gedeKT Macchl AAPA H3OTOIA.

74. SIBneAne paguOaKTHBHOCTH

HAaa pewenusa amux 3adax Heobxodumo 3nHamv:

v wmo makxoe o- u P-pacnad;

v/ 3axon paduoarxmuerozo pacnaaa, onpedenenue nepuoda noay-
pacnada.

3axaua 1. Sannmure peaknuio o (B)-pacmaga HsoToIa.
29



« o] o]
E g g § 3 5 § g e
| 85| 8 |§|E5| & |§5|83| &8
a8 | &8 S g | £& S| m | =& =
1 ) 222Rn 5 a B 9 o 22°Ra
2 B 15C 6 B %Na 10 B $2Co
3 a #9%Pu 7 a ) 11 a #ePo
4 B 2sMn 8 B 20Ca 12 B iAg
3anava 2. OnpenenuTe NPOAYKT, KOTOPHIA 06pasyeTcsa HOCJe N O-paclafoB
u k B-pacnanos.
] & g
g s |8 s | g :
-] [« =N =4 - Q
® ] ] & 0
é = ™ =~ m R - =~ -] S -~ ~
1|1} 2 252U 5 | 1| 2| %P | 9 | 1| 2| %Pb
2 |3 | 1| *%Ra | 6 | 2 | 1 | *2Rn | 10| 3 | 0 25U
3 | 1| 2 214Bj 7] 1] 3 207 | 11| 2 | 1 | #8po
4 1 2 #B4Th 8 2 11 24 Pa 12 | 3 0 28Th

3amaua 3. HTeHCHBHOCTh H3Ay4YeHUs DPAJAMOAKTUBHOTO IpelapaTa 3a Bpe-
MA t YMEHBUINNIACh B N1 pa3 OT HadaJbHOW HHTeHcuBHocTu. Olpenenure,
3a KaKoe BpeMs HMHTEHCHUBHOCTb M3JIyUeHHS NAHHOTO IIPenapara YMEHBIIHUTCS
B B pa3 OT HaYaJbHOIl MHTEHCUBHOCTH.

Bapmanr| 1 2 3 4 5 6 7 1+ 8 9 110| 11 12
¢, cyr. (28,6 | 84 | 635 | 130 | 261,3 | 180 | 152 | 153 | 540 | 45 | 13,5 | 32,56
n 4 8 | 32 4 8 16 2 8 4 (64| 32 16
k 16 [ 32| 16 8 16 64 8 64 32 | 4 8 4

75. SinepHble peakuuu. JHEPreTHYECKHH BBIXOHd AMEPHBIX
peaxumii

HAas pewenus amux 3aday Heobxodumo:
v ymemov uUCnorb308amsv 3aKOHbL COXPAHEHUA INEKMPULECKOZ0 3aAPA-
da u sHepzuu (maccvt) Ona 3anucu YypasHenHus AOepHOll pearKuuu,
v yMembdb pacciumbvléamsv 3Hepzemuueckuil 8vlxo0 adepHoil peaxyuu
no degexmy maccos;
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v 3nHambv onpedenenun KIT]] u mouynocmu mexanuima;
v ymembv paccuumbviéambv HUCAO ANMOMOE 8eujecmea no macce ae-
wecmea, MOLAPHOIL macce u wucay Aesozadpo.

3apaua 1. Jonumure ypaBHeHUS SEPHBIX pPeaKIHi.

Bapuamrr| 1 | 2 5 -6 7 8 9 10 11 12
Homep |, g 1991310411 |512|6,1|72|83|90,4|105]|11,6|127
peakmun

1. 'B + in —? + $He 7. Al + 3He —? + 1H

2.2+ 1p—-%Ar +in 8. IN+jn—?2+1H

3. 2 +yn—3H + }He 9. %Al + {n —»%Na + ?

4. {2Ar + jHe —? +in 10. 2+ 1H —33Fe + in

5. 5He + 2 »3H + |H 11. 2 + 1n —»3¥Mn + IH

6. $5Mo + 2H —$3Tc + ? 12. ? + $He =N + In

3a,11aqai 2. Omnpezennrte sHepreTHYeCKHUA BHIXOJ SAAEPHON pDeaKIVU.

Bapmawr | 1 | 2 | 38| 4|5 |6 |7|8|9 ] |10]11]12

Homep peakxmuu 1 2 3 4 5 6 1 2 3 4 5 6

1. tLi + 2H —8%Be + {n
2 3 4 1
2. 2H+3H —~iHe + In

3. 8Li + 1H — 3He + 3He

4. SLi + jn —3He + 3H
5. TLi + 1H — 2}He
6. 2H + 2H —3He + in

3amaua 3. B sepHOM peaxkTOpe aTOMHOI 3JIeKTPOCTAHIIUM 33 BpeMsd ¢ pac-
XOflyeTcs Macca m H3oTona “gaU. DJIeKTpHYeCcKas MOIHOCTL JIEeKTPOCTAHIUM P,
Koa(hduIMeHT mojie3HOro AeiictBuda n. OnpeaenuTe 3HadYeHHE BeJHYUHEI, 060-
3HaueHHOH *. VuTHTe, UTO IpU AeNeHMM OZHOTO AApa ‘s3U HA JABA OCKOJKA

BhiAiensiercsa oxkosio 200 MaB sueprum.

‘Bapmamr | 1 | 2 | 3 | 4| 5 | 6| 7|8 |9 |10]11]12
t, u 48 | 36 | * | 72|38 | 24 | * |3 |12 | 72| * | 48
m, 450 [ * | 340 | 600 | 300 | * | 200|360 | 120 | * | 380 | 400
P,MBr |54 (58 |43 | * | 56 | 52|48 | * | 46 | 60 | 50 | *
n, % * |25 |20 |3 | * [27 |25 |20 | * |30 | 27 | 25
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3ATAYHA IJ51 KOHTPOJIBHBIX PABOT

1. JejictBua ¢ BekTopamu. PaBHOMepHOe NpAMOJHHEHOE
JABUKEHUE

3amaua 1. Ha pucyuke K1 uzo6pakeHs! BeKTOpHI HepeMerenusa. OTMeTbTe
IPOEKHUM BEKTOPOB ¥ OINpeAeUTe HX MOAYJIH.

Y,mMA Y, ™|

Puc. K1 r) n) ) e)

Bapmanr| 1 2 3 4 5 6 7 8 9 10 11 12

Pucysok a 6 B r I e a 6 B r I e

Homep | ;5| s ol 2| 12|12 1,234 |34|34|34]|34¢]|34
BEKTOpa

3anaua 2. Ha pucyaxke K2 msobpakeHbl BEKTODPHI CHUJI, HAIIPABJIEHUS KOTO-
PBIX COCTABJAIOT Yroj o ¢ ocblo X WU ¢ ocklo Y. Moaynp BexTopa paBeH F.
OnpenenuTe sHaYeHUs MOAYJIeil IMpoeKIUil BeKTopa Ha ochb X M Ha oChb Y.
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YA

Y| Y|
3
z/é
2
L% L a
o X o X
3
Puc. K2 a) 6) B)

Pucysok a 6 B a 6 B a 6 B a 6 B
Homep BexTopa | I 1 1 2 2 2 3 3 3 4 4 4
a, ° 30 | 30 | 30 | 45 | 45 | 45 [ 60 | 60 | 60 | 30 | 30 | 30
F, H 5 10 | 15 |1 20 | 25 | 30 [ 385 | 40 { 45 | 50 | 55 | 60

3amaua 3. ITo rpadukry, nsobpaxenHoMy Ha pucyske K3, sanummre ypas-
HEeHHe 3aBHCHMOCTH KOOPAMHATHI X Teja OT BpeMeHH t: x = x(t). Onpenenure
CKODOCTh TeJla M ero KOOpPAWHATY B MOMEHT BpeMeHU t,.

X,m A
504 2}-1-LA1-
1, -
T }z
J ot
0‘ 25'—‘” t, C
TN
-50 H
Puc. K3 a)

X, ™ |
100- 3’3251_
7
0} 10+ te
X\
~100H4N
6)

X, ™M)
25 L&
!
P 1 )
51+ tc
7 N
4
-25
B)

PucyHox a 6 B a 6 B a 6 B a 6 B
Howmep BekTopa | 1 1 1 2 2 2 3 3 3 4 4 4
t, € 2 2 2 4 4 4 6 6 6 8 8 8
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3anaua 4. Bosaymsslii map mox geifcTBieM BeTpa B TeUeHHEe BPEMEHH f, ABH-
rajcs HNpAMOJHHEHHO U PaBHOMEDPHO B I'OPHM3OHTAJILHOM HAIMPABJEHUU CO CKO-
POCTBIO U; OTHOCHUTEJIbHO 3eMJIM. 3aTeM YCJIOBHS IIOJIeTa U3MEHUJIHCh, M B Tedye-
HHUe BpeMeHH I, Il1ap paBHOMEPHO IMOAHKMAJICA BEPTHKAIBLHO BBEPX CO CKOPOCTHIO
Vy. Mozysb mepemellleHHA BO3AYIIHOTO IIapa 3a BCE BPeMs ABMIKEHUSA COCTABMI
s, a npoiaeHHbli nyth — L. OmnpeaenuTe 3HaUeHUS BeJWUYNH, 0603HaUYEeHHBIX *.

Bapuamr| 1 | 2 | 8 | 4 | 5 | 6 | 7 | 8| 9 |10 1112
tpovmum | 12 [ 10 | * | 20 | 15 [ 20| * | 12| 20 | 15| * | 14
vome| * | 507040 * [6080]60] * |70]40]50
tomuun | 50| * |20 40 | 30| * |[60]50] 80| * |50]30
v m/c| 252040 * [25|05]1,5| * | 20 |15][25] *
s, M + |3060| * |4800|4520| * |7700] * | = |e300| * [4260
L,m |5070| * |s520] = + |7440] * [4620] 5760 * [4110] *

2. PaBHOYCKOpEHHOE IBUKEHHE

3amaua 1. I3 rpajpuka, npuBeseHHOro Ha pucyHke K4, ompeaennre yckKo-
peHUe a Teja. 3allUIINTe YPAaBHEHHE ABMIKEHUA X = X(I), ecJiM HayabHaAA KO-
OpAIMHATA pPaBHA X;, & JABHXKE€HHE OCYIIeCTBJIAETCA BJOJb ONHON KOODPAMHATHOM

ocH.
Vxs M/CA Ux, M/cA vx, M/cj
100 g+
Bapuanr 1 2 3 4 5 6 7 8 9 |10} 11} 12
Pucysok a 0 B a () B a 6 B a 6 B
Howmep rpaduxa 1 1 1 2 2 2 3 3 3 4 4 4
Xg, M 5 6 7 {1012 |14 | 8 |10 | 12 | 20 | 22 | 24
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3anaua 2. JILLDKHUK, CIYCKAACh PABHOYCKOPEHHO CO CKJIOHA JJIMHOM [, pas-
BHBaeT MAKCHMAJBHYIO CKOPOCTL U 3a BpeMs !. Ero cpeaHasi CKOpPOCTb IIPHU
3TOM paBHa U, OmpezeinnTe 3HAYEHUS BEJIMYHUH, o6osHauyeHHBIX *. C KakuMm
YCKOpeHneM ABHKeTCcA JLDKHHUK? Ero mHauajbHas CKOPOCTh PaBHA HYJIIO.

Bapmawy | 1 | 2 | 3 | 4 | 5 | 6 |78 | 9 [10/11]12
l, M | 120 1 =* 90 * llb 160 | * | 115 * 90‘ 170 *
U, KM/4 12 | 28 * * * 18 | 26 * * * 21 22
t, c * |50 * | 70 | 55 | * [60| * | 80 |45 | * | 45
Ueps M/C ® * 13,0 4,0 ® * * | 3,0 3,0 * * *

3agaua 3. ABTOMOOMIb, MMEBIINH HAYaAJbHYIO CKOPOCTBH U, PasroHAETCA
C YCKODPEeHMEeM @ O CKOPOCTM U Ha ImyTH AJuHOI l. Ounpejpesnnte 3HaYeHUE Be-
JUYUHBI, 0603HaueHHOl *. CKOJIBKO BpeMEHM IJIUTCA PasroH?

Bapwawr | 1 | 2 | 8| 4 [ 5 |6 |7 |8 | 9 |10]|1]12
I, M 60 | 50 | 40 | * | 50 | 80 | 40 | * | 100 | 100 | 30 | =

v M/c |10 50| * | 50|80 |10 * |10] 15 | 15| * | 20
v, xm/a | 72| * |144| 72 | 54 | * | 72 | 144 | 108 | * | 54 | 108
o M/t | * | 40(20]80] * |380[30|45| * |25]20]50

3amaua 4. C BbICOTHI 74 KaMeHb GpOIIEH BEPTHUKAJBLHO BBEPX C HAYAJLHON
CKOpPOCTBIO U,. Uepes BpeMAa ¢ KaMeHb OKasajicsi Ha BeicoTe H. Onpepenure
3HaUYeHNe BeJWYMHBI, 0003HaUYeHHO *. BhIuMcanTe CKOPOCTh KaMHA B yKasaH-
HBII MOMEHT BpeMeHH. Yemy OyzerT paBHA CKODOCTh KaMHS IIPH HaJeHHUUN Ha
semiio? YckopeHHe CBOGOZHOrO mafeHWA cuMTaiiTe paBHBIM 10 m/c?.

Bpmm [1]2]s[ 4[5 efr[afoTtofulm
ﬁ, M * 110 40 '120 * 40 | 30 | 20 = | 10 ‘50‘ -40
Vs M/cC 20 * 125 ] 3,0 15 * 10 | 20 | 5,0 * 5,0 | 5,0
t, ¢ 2040 * | 40| 2,0 (30| * | 20| 3,0 | 2,0 * 10,50
H, m 30 | 5,0 10 * 80 60 | 35 * 60 40 0 *

3amaua 5. Ha pucynxe K5 nmoxasane! rpapuru ckopoctu Tesa. Onpenenu-
Te IepeMellleHHe Tejia 3a NIPOMEKYTOK BpeMeHH OT ¢, 10 t,. (Homep rpaduxa

COOTBETCTBYEeT HOMepY BapHMaHTa.)
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U, M/CA Uy, M/C“ Uy M/CA
40 i Tttt e
30RINC -, 2 6N A5 3 = annnll
WA e e
[ 9 L
0135771 °1357?’i 0185 7 ne
Puc. K5 a) 6) B)

‘BapuanT R 8 4 51 6 7 8 |9 {10} 11} 12

t;, ¢ 1 2 3 4 5 6 1 2 3 4 5 6

ty C 3 4 5 6 7 8 3 4 5 6 7 8

3. PaBHOMepHOEe OBMIKEHHE TeJIa IO OKPYKHOCTH

3agaua 1. OneKTpoABUTraTe] b, BPAIasAch C YIJIOBOH CKOPOCTHIO ®, 3a Bpe-
M# ¢ coBepmiaer N o6oporos. OnpezennTte 3HaueHNE BEJHMYWHBI, 0003HAYEHHOH ¥,
PaccuunraiitTe mepuon ¥ UacTOTy BpANleHUs ABUTaTeNs.

Bapmaws| 1 | 2 | 3| 4 | 5 [6] 7 | 8 | 9| 10| 11 |12
@, * * * *

pan/c 800 650 700 900| 750 . 1200( 650 850
t, ¢ * 35 | 15 * 50 20 * 20 30 * 15 40
N 2500 | 3600| * | 2200 | 5600 | * | 1800 | 3500 * 1600 | 2300 | *

3amaua 2. Porop TypOuHBI auamMeTpoM d BpalljaeTca C YIJIOBOH CKOPOCTBIO ®
u nepuogoM T. IlenTpocTpeMuresibHOE YCKOpeHHe KOHIIOB JIONATOK Typ6m-
HHl Q,, JUHEHHaA CKOPOCTb ITUX To4eKk v. Ompenenure 3HAYEHUA BEJIUYHH,
0003HAUEHHBIX *.

“Bapmamr | 1 | 2 | 8| 4| 5| 6| 7| 8|9 |10|11]12

d, m * * * | 1,8 1,2 * * 10,9 | * * | 0,8 | *
®, paa/c * * | 30| * | 40 | 85 | * * * | 25 | * *
T, c * 10,2 * * * * | 0,1 | * * * | 0,3 0,2
a,, km/c® | 1,0 | * # 1,2 * 09|08 * |1,5] * * *
v, M/c 15 | 18 | 20 | * * * * 10 | 40 [ 15| * | 20
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3amauya 3. ABTOMOGUJIB, ABUTAsiCh PaBHOMEDHO, Hpoinej paccTosHue L
3a Bpem# t. IlenTpocTpeMHTeNEHOE yCKOPeHHEe TOUYEeK Ha 06oje ero KoJseca a,,
AuamMeTp Kojseca D. Brrumciaure 3HAYEHHE BEeJMIMHEL, obosnauenHoit *. Yemy
PaBHa YacTOTa BpalleHHUA KoJeca?

L, ™ * 1100|120 | 150 | * | 200 90 [ 120 | * | 140 ( 320 | 180

t, c 4 * 4 5 8 * 6 6 3 * 8 6

a, 10°m/c?| 11 | 10 * 25 | 22 | 18 * 13 9 12 * 23

D, em 70 | 80 | 60 * 80 | 70 | 80 * 60 | 70 | 60 *

3amaua 4. Ppesa Kpenurcia K IIKUBY AUaMeTpoM d, KOTOPBI# IPHBOAUTCA
BO BpallleHHe C YIJIOBOH CKOPOCTHIO  IOCPEACTBOM DEMeHHOil mepegadyy OT
IIKUBA guaMeTpoM D, Haca)keHHOr0 Ha BaJl 3JEeKTPOABHUraTess, AeJaiollero
n 06/muu. OnpepesuTe sHaUeHHUEe BeJIUUYNHEI, 0003Ha4YeHHO#! *. Uemy paBHa Ju-
HeiiHasi cropocTh 3yOHOB (pesnl, eciau ee gumamerp 300 mm? IIpockanbawiBa-
HHUS DeMeHHOH Iepegavyul HeT.

®, pazg/c 450 | * | 500 | 400 | 600 | * | 350 | 400 | 800 ( * | 750 | 450

D, MM 100 | 50 * 20 | 150 | 40| * 30 | 200 | 50 * 40

n, 10206/muu| 15 | 20 | 25 [ * | 20 |25| 15 | * | 25 | 15| 20 | *

4. IBMKeHHE TeJla, OPOLIEHHOrO IOJ YIrJOM K TOPHM30HTY

3amaua 1. C KpeIIIM 3JaHUA BHICOTON /I KaMeHbL ObLIJI GPOIIEH rOPU3OHTAJb-
HO C HauaJbHOM CKopocThiO U,. KamMeHb Haxozmuics B IoJieTe B Te€YeHHE Bpe-
MeHM ¢ M ymajq Ha pacCcTOAHMM L oT ocHOoBaHMA 3#aHuA. OmpeAejnTe 3Haue-
HUA BEJHYHH, 0603HaquHux *, YckopeHHe CBOOOAHOrO MafeHMA CUHTAMTe
paBEEIM 10 Mm/c?.

t, ¢ * *¥* 13,0] 2,0 * * 3,0 | 4,0 * * 2,0 | 2,56
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3agaua 2. Teso GpoireHo ¢ 3eMJIM MOA YIJIOM O K T'OPH30OHTY C HAdaJbHOMH

CKOPOCTBIO V.

MaxkcumasbHasi BHICOTA €ro moabema h, AajabHOCTL mojera I,
BpeMsa mnoJsierta t. OnpesenuTe 3HaUYeHUS BeJIWUYHH, oﬁoanat;emimx *, ¥Yckope-
HHe CBOGOAHOrO MmajeHus NpuUMuTe paBHBIM 10 m/c2.

"Bapuamr | 1 | 2 | 3| 4 | 5|6 | 7|8 | 9 [10] 11|12
a, ° 30 | 60 |20 [ 30 | 50 [ 40 | 40 | 40 | 50 | 30 | 50 | 60
Vs M/C # 15 | % | x f 20| * [ 30| *x | * |40| x | =
h, M 10 | * | % | %= | % [ 20| = [ % [30| % | * | 40
I, m * * * * * * * * * " * *
t, ¢ # | 0% |20[30| * [ * [ x 40| % | % |50/ ¥

3anauya 3. Teno 6GpolneHo moj YriaoM o K TOPH3OHTY ¢ HAYaJbHOM CKO-
pocThio V,. Yepes BpeMsi ¢ BEKTOP CKOPOCTH COCTABJISJ YroJ [} ¢ FOPH3OHTOM,

a ero mMoayJipb "N IIpoeKIINN Ha OCHu X nY 6binn PaBHBI COOTBETCTBEHHO VU, U

x?

. Onpepenure 3HaueHUs BequnH, 0003HaUYEeHHBIX *. YCKOpeHHe CBOOOJHOI0
nane}ma npumuTe paBHBIM 10 m/c2.

Bapuawr | 1 | 2 | 3 | 4 | 5| 6 | 7 | 8| 9 |10 11|12
a, ° 60 | * | 40| * | * | 50 | 40| * | 60| * | * | 30
Vg, M/C 10 | 10 | 20 | 20 {30 | 30 | 11 { 20 | 30 | 30 | 10 | 10
t, c # | o« | % | % [08[05| * | % | * | %« |02]0,4
B, o * * * * * * * * * % * *
v, M/c 8 | 9 | + [ x| x| x 10|12 | % | x | x | =
v, M/C #« |5 |« 10f]10] * | * | 9| * [14]| 6 | *
y’ M/C * * 9 7 % % % % 10 5 % %

3anaua 4. I3 opyAus Ipou3BOAAT BBICTPEJ MOJ YIVIOM o K ropusonty. Ha-
yaJbHaA CKOPOCTh CHapsafia U,. B BepxHeil TOuKe TPaeKTOPHMHM pajuyC KPHUBHU3-
HBI TpaeKTopuu cocraBiaser R. OmpefenuTre 3HaueHVWEe BEeJIMYUHBLI, OOO3HAUEH-
Hoil *. CpaBHHMTe JaHHBIM paglyC KPUBUSHBI C MAaKCHUMAJBHOH BBICOTOH IIOAB-
ema cHapaza. ConpoTuBiieHue BO3AYXA He yYHuTHIBaliTe. YCKOpeHue cBoGOAHO-

ro majieHMs OpuMHTe paBHBIM 10 M/cP.

Bapunanr 1 2 3 4 5 6 7 8 9 10 | 11 12
a, ° 35 | 50 * 60 | 20 ® 45 | 65 * 25 | 40 *
vy, M/C 950 [ * | 800|650 * | 700|850 | * | 900|650 | * | 1000
R, km * 44 | 48 * 42 16 * 13 | 60 * 56 | 160

108



5. 3axonsl HnioToHa

3amaua 1. KoopauHaTta x Tena, JBMIKYINETOCA OPAMOJHHEHAHO, NM3MEHAETCA
C TeueHHEM BpPEMEHH II0 3aKomy x = x (t). Macca Tesna m. Beluuciaure Moayab
PaBHOAENCTBYIOLIEN CHJI, MPUJOMKEHHBIX K TeJy.

: Bapmaar | m, T x=x (t), M Bapnairr_ m, r x=x (t), M
1| 240 x =38 - 4t + 5¢ 7 | 120 x=17+ 42
2 20 x=-8+ 3t+ 6t 8 140 x=-3-9t+ 20t
B 200 x =12 - 4t + 3¢ 9 80 x=9 + 5t + 9¢°
4 600 x=5+ 5t+ 5¢° 10 180 = - 4t + 10¢?
5 160 x=-2+6t+ 82 11 40 x =16 + 6t + 12¢*
"6 300 x=8t+ 22 12 220 | x=-2-3t+0,6¢

3amaua 2. CHapsajg Maccoii m ABHUrajCsa B CTBOJIe OPYAMSA AJUHOM [ B Teue-
HHUe BpeMeHH t. Cunrasi, 4TO HA HEro AeHCTBOBAJIO IOCTOSHHOE AABJIEHHE P II0-
POXOBEIX ra3oB, OonpejieiNTe 3HAUEHME BeJIMYMHBI, 0603HauYeHHOHl *. BHyTpeH-
HUH auameTp cTBoJa d.

Bapmamr | 1 | 2 | 3| 4 |6 |6 |7 8|9 [10]11]12

m, Kr 40 | 50 * 25 | 55 | 30 | 60 | 40 * 35 | 70 *
I, M 8 ® 4 6 7 6 10 * 8 6 10 8
t, mc * 17 | 15 * 12 | 17 * 15 18 | 15 | 18 | 17

p, MIla 180 | 120 | 100 | 170 ( * | 110 | 100 | 170 | 65 * | 140 | 145

d, cm 12 15 | 15 10 | 15 * 20 1 15 | 20 | 12 * 15

3amaua 3. MarepuanbpHas TOYKa Maccoi m ABHIKETCH C YCKOPEHHEM 4 IOX
AeHCTBHEM ABYX B3aMMHO IePIEeHAUKYJAPHBIX cui F, u F,. Onpexennre 3ua-
4yeHVe BeJIUYUHBI, 0003HAUeHHO *.

Bapmanr | 1 | 2 | 3| 4 | 5|6 | 7]8]9[10]nfr
m, Kr 2,0 { 2,5 | 8,0 * 0,5 1] 5,0 2,0 * 0,5 10 4,0 *

a, m/c? * 2,0 50(0,25)| 5,0 10 * 10,2 * 0,5 | 12,5 | 2,5

F,, H 30 * 9 2 * 40 6 |04]08]| 3 * 9

F,, H 40 | 4,0 * 1,5 | 2,0 * 180|03] 0,6 * 30 12
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3anaua 4. Ha osepe HaXOAATCA JBe HENOJBUYKHBIE, PACIIOJOKEHHbIE BILJIOT-
HYIO APYT K APYTY JIOAKM, MAcChbl KOTOPBIX m, U m,. Pribak ynupaercsa B 60pT
cocenHeil JOAKM, NeHCTBYS Ha Hee ¢ cujoit F B Teuemme AByX cexyHa. Ilpm
3TOM JIOAKH IepeMelfaloTCsl Ha PACCTOAHUSA §; U S, cCOOTBeTcTBeHHO. Onpexneinn-
Te 3HAYEHUS BeJUUYMH, 0003HAUEHHBIX *. BhIUuMCINTE CKOPOCTH, KOTOPhIE IIPH-
obpeTaroT JOAKH.

Bapmamr | 1 | 2 | B8 [ 4 | 6| 6| 7|89 [10]n]1
my, kr | 120 | * | 190 | 200 | * | 160 | * | 110|160 |210| * | 150
my xr | 180 | * | * | 150 | 120 | 110 | * | 180 | 140 | 170 | 140 | *
F, H 50 |60 | * | * | * | * | 50| * | 55| * | * | *
Sy M * 06]04]03|05]| * |07]08| * | * | 03] 04
oy 3 * (08]06| * 07|08 |04] * | * |07]05]05

6. Cuaxnl ynpyroctu, TpeHusa. 'paBUTAIIMOHHBIE CHJIbI

3anaua 1. Bpycok maccoil m HaxXOAMTCS HA TJIAAKOH TOPHM3OHTAJIBHOM IO-
BepxHocTH. Iloxg peiicTBMeM Ha Hero B rOPH3OHTAJBHOM HaIpPaBJIeHHH Npy-
JKHUHBI YKEeCTKOCTbIO B OPYCOK IBUIKETCA C YCKopeHueM a. ledbopmanusa mpyxu-
HbI X. BelunciiuTe 3HayeHUe BeJUYUHEBI, 0603HAUEHHOM *.

“Bapmamr | 1 | 2 | 3| 4| 5| 6| 7|89 |10]11] 12
m, kr *# |20 |50 |10 | * | 20| 4 [20]| % |20]| 2 | 40

a, m/c? 20| * (4,0 8,0 10 * 0,5 0,4 3,0 * 15 | 0,25
k, 10 H/m | 60 | 50 * (100 | 40 | 20 * 50 | 10 | 25 * 500
x, cM 4 2 [0,6 * 2 0,5 | 1,5 * 6 2 5 *

v

3axaua 2. Maruur Maccoil m TPUTATUBAETCS K BEePTHKAJILHO PACIIOJIOMKEH-
HOM cTanbHOI IymTe ¢ cuioii F,. KoadpdunueaT TPeHHA CKOJNBKEHUS MEXKAY
MArHUTOM M ILUIATON paBeH |l. Ecau npuiaoKuUTh K Mardury cHIy F, Hanpas-
JIeHHYIO BEePTHUKAJbLHO BBEpPX, TO MarHUT OyJeT IepemeIarbcid PaBHOMEPHO.
OmpenennTe 3HAYEHHE BeJINMUYMHBI, 0003HAYEHHOH *.

' Bapmant 1] 2 3 4 5 6 | 7 8 9 10 | 11 | 12
m, T 100 | * 50 | 200 | 200 | * | 100 | 300 { 150 * | 100 | 50
F, H * | 10 | 20 | 30 * 20 | 30 | 10 * 30 | 10 | 20
n 0,2 03|04 * 0,4 102|033 * 0,3 | 0,4 0,2 *
F, H 12 6 * 195 8 7 * 6 (18,5 16 * 6,5




3amaua 3. Bpycok maccoit m HaXoZUTCA HA HAKJOHHOM IIJIOCKOCTH C YIJIOM
HakJOHa o. Cuja peakuuu, JeiicTBywomas Ha Gpycox, paBHa N. Brrumciaure
3HAYEHUE BEeJUYMHBI, 0603HAaYeHHOH ¥.

m, Kr 5,0 |1 0,8 * 130 4,0 * 10608 * 1,5 ] 2,0 *
a, ° * 20 | 15 * 30 | 20 * 15 | 30 * 30 | 10
N, H 40 * 20 | 25 * 30 | 4,5 * 10 | 1,2 * 50

3agaua 4. Cuja rpaBUTAIIMOHHOTO B3aMMOAEMCTBUA ABYX TeJ MaccaMu m,
U m,, HAXOAAIMXCA HA PACCTOSHUM I APYT OT jApyra, pasHa F. Ompeaesure
3HaUYeHHe BeJIMUUHBI, 0003HAYEHHOMK *.

F, HI;I. — 6 | 7' 8 * ) 74 8“ v6 * 8 6 7 *
m;, Kr * 1200 | 250 | 80 * 90 | 120 | 140 | * 30 | 80 | 60
my, Kr 150 | * (200 | 250 | 80 * 90 | 120 | 140 * 30 | 80
r, M 0,5 | 0,6 * 10,7]04]0,5 * 106 ]0,7] 0,4 *¥* 10,6

7. IBHXKeHHe CIIyTHUKOB M ILIaHeT. Bec Teaa

3amaua 1. Ha BricoTe H Haja IOBEePpXHOCTBIO ILIAHETHI CO CpeAHER IJIOT-
HOCTBIO p U pagmycoM R ycxkopeHue cBOGOAHOrO NajZieHusi paBHO g. Beramcsau-
Te 3HAYEHHE BeJWUYMHBI, 0003HaUEHHOM *.

H, 10® xm 0 * |17 180 ] O * 120 | 27 0 * 68 | 42

p, 102 kr/M® | 52 | 55 * | 45 | 50 52 * 48 | 55 56 * 34

R, 10 km * |64 |34 |40| + | 61 |60 |55 * | 30| 84 |21

g, M/c? 4,4 12,5|11,7{ * 16,2 ] 0,55|0,8 | * 12 | 4,3 |04 | *

3amaua 2. IIpn TpeHMpPOBKAX Ha meHTpudyre, KOTopad BpallaeTcA B I'OpH-
30HTAJBHOM IIJIOCKOCTH C YacTOTOM VvV, KOCMOHABT HaXOOMUTCA B KpecJjie U gBH-
JKeTCsl MO OKpPyKHocTu paguycom R. Ilpu aToM Ha KOCMOHABTA MAaccoi m
CO CTOPOHHEI Kpeciya AeHcTByeT cuia peakuuu N. Onpezenure 3HaueHUe BeJH-
YyuHbI, 0003HAUEHHON ¥,
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Bapmanr| 1 2 3 4 5 6 7 8 9 10 11 {12

v, o6/c { 0,40 1 0,25 ( 0,35 | * [ 0,20 | 0,42 (0,22 | * | 0,30 | 0,33 | 0,38 | *

R, m 7 18 * 10| 18 7 * 18 | 12 10 * 7

m, Kr 80 * 90 | 8| 75 * 70 | 75| 85 * 85 | 80

N, xH * 3,6 | 3,2 |4,2| * 4,0 2,5 | 3,4 * 3,3 | 8,56 3,0

3amaua 3. Ha paccTOAHHH r OT LeHTpa ILJIaHeTHI Maccoif M no KpyroBoii
opbuTe ABMXKETCA CNYTHHUK, HMEIOL[HIl CKOpocTh U u mepuoj oOpamenus T.
OmnpegenuTe 3HaYeHUA BEIWUYNH, 0003HAUEHHBIX *.

BapmanTt 1 2 3 4 5 6 7 8 9 10 | 11 | 12

r, 10% km 60 * * 75 | 64 | 50 | 65 * * 80 | 55 | 70

M, 10%kxr | 6,0 | 40| 50| * [6,2| * |55|75|70]| * [45]| *

v, KM/cC * 16,2 * 5,5 * * * 6,5 * 7,0 * *

T, mun * * 90 * * 85 * * 80 * * 95

3amaua 4. MajapuyuK Maccoii m JABHUIKETCA Ha
CaHKaX II0 TPAeKTOpPHMH, M300pakeHHOH Ha pPHCYH-
Ke K6. B roukax A u B Bec MajnbuuMKa paBeH P,
u P,, a ero cKopocTs — U; U U, COOTBETCTBEHHO.
Onpepenure 3HaUYeHWe BeJIHMYUHBI, 0003HAUYEHHOI *.
Pasguychl KPpUBU3HBLI TPAEKTOPHH B TOUKax A u B
paBHe R, u R,.

Puc. K6
BapnasT 1 2 3 4 5 6 7 8 9 10 | 11 | 12
m, Xr 40 | 60 50 40 60 50 40 60 50 40 60 50
P, H * 300 ( 280 | — — — * 500 | 420 | — — —
p,, H — — — * 860 | 700 | - - - * 750 | 650
vy, M/c 8,0 * 10 — — — 10 * 8,0 — — —
Uy, M/C — - — | 6,0 ® 80| — — — | 8,0 * 6
R, ™ 20 10 * — — — 10 20 * — — —_
R, m — — — 12 15 * — — — 15 12 *
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8. /IBM:keHHe Teja Ha NMOBOPOTAX M IO AeHCTBHEM
CHJIBI TPEHHUSHA

3amaua 1. Ha ropusoHTaJLHOM ydYacTKe AOPOrd aBTOMOOMJb, ABUraBIINii-
€S CO CKOPOCTBIO U, TOPMO3HUT M OCTAHABJIHBAETCH, MPOUAA TOPMO3HOH NyTh $§

3a BpeMms t. BelunMciauTe 3HayYeHUsI BeJIMYMH, obo3HaueHHBIX *. KoaddunueHTt
TDEHUS TPH TOPMOKEHUH DaBeH |l.

Bapmanr| 1 2 | 8| 45| 6| 7 8 | 9 |[10] 11|12
v, kM/u | 36 | * « |72 |36 | * | 24 | * | * |54 72|
s, M * | 80 | * |100] * [ 70| * [100| * |60 * | 80
t, c * * | 60| * [50]|40] = * | 80| * |80]3,0
W 0,40 030035 * | » | = |0,25]|040030| * [ * | *

3agauya 2. ABTOMOOHJIb IIPOXOAUT HOBOPOT IOPU3OHTANBHON AOpPOrHM ¢ Mak-
CHUMaJIbHOI cKOpocThIO v. Paguyc kpusmaasl nosBopora R. Koaddunuenrt rtpe-

HUA CKOJIbKEHUA IIMH O Jopory u. OnpejenuTe 3HAYeHHEe BEeJIUYHUHBI, 0603HA-
YeHHOM *.

Bapmamr| 1 | 2 {3 | 4 | 5 |6 | 7 | 8 |9/ 10| 11 |12

R, m 100 * [200]| 80 * 1150 75 * 110| 90 * 75
v, M/c * 20 | 30 * 15 | 25 * 10 | 20 * 25 |15
p 10401035 * 10,300,400 * |035]|035| * | 0,30 0,45 | *

3amaua 3. s Toro 4uro6ml paBHOMEPHO BTACKHBATH SIIUK MACCOM m II0
HaKJIOHHO# NJIOCKOCTH, PACIOJIOMEHHOU MoJ YIJIOM o K I'OPU3OHTY, HeoOXoAu-
MO HIpMKJAZBIBATh K HEMY HANpaBJeHHYI0O BBepX BJOJb IJIOCKOCTH cuiay F.

Koabdunuent TpeHus MeKAY AHOM SAIIMKA U HAKJIOHHOH IIJIOCKOCTBIO .
Omnpezennte 3HaYeHNe BeJHUYHMHEI, 0603HAUYEHHOH *.

Bapmanr| 1 2 3 4 5 (] 7

m, Kr * 50 60 * 60 | 50 * 40 70 * 70 | 40

a, ° 15 20 30 25 15| 20 30 25 15 20 30

25

0,20 * 0,15 | 0,25 * 10,20 | 0,15 * 10,25 | 0,20 * 10,10

F, H 250 | 290 * 420 | 240| * 280 | 240 * 470 | 440 | *
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3amaua 4. IIpoxoxgs mosopoT paauycom R, xKoHbkoOeKell JJid COXpaHEHHS
paBHOBeCHA OTKJIOHHJICA Ha YroJ o OoT BepTukaiau. CKOpocTh KOHbKOOe:KLa U.

Briuncinre 3HaueHMe BeJIMUYHHEI, 0003HAUEHHOMR *.

Bapwawr | 1| 2 |84 |56 |7 |89 |10}11

R, M 25 | 80 | * |80 | 28 | * |82 |25 | * |85 |30 *
@, ° * |18 [ 15| % (20|17 | * | 22| 18| * | 16 | 17
v, M/c 8,0 * 10 10 * 9,0 | 7,0 * 9,0 | 8,0 * 11

9. /IBuMikeHue Tejia MON JeHCTBHMEM HECKOJbKHX CHJI

3amaua 1. Temnosos maccoit M TAHET TPM BaroHa MacCaMH m,, My, U Mg
¢ yckopeHuem a. Cumia TAr#M TeiuioBosa F, cujla HaTAMEHUS CLEIOK MEXAY
TEILJIOBO30M M NEPBBIM BaroHoM F), MeXAy IepPBEIM M BTODHIM BaroHamu F,,
MEMKJy BTOPBIM U TpeTbuUM BaroHamm F;. KoadpdHIueHT CONPOTHBIEHHS ABH-
sxeHMIOo paBeH k. Onpefenure 3HAYEHUS BeJUYMH, 0003HAYEHHEIX ¥,

Bapmamr | 1 | 2 | 8 | 4 | 5|6 | 7|8 |9 |10]11] 12
M, T 100 | 120 | 100 | 120 | 100 | 120 { 100 | 120 | 100 | 120 | 100 | 120
m, T 50 60 50 | 60 | 50 | 60 | 50 | 60 | 50 | 60 [ 50 | 60
my, T 60 50 60 | 50 | 60 | 50 | 60 | 50 | 60 | 50 | 60 | 50
mg, T 40 40 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40 | 40
a, m/c? 0,1 0,2 0,1 0,21 0,1 * 0,2(0,1]0,21]0,1} 0,2 *
F, KH 37,5 * * * * * 65 * * * * *
Fl’ KH * 37,5 * * % * *® 24 * * * *
F2’ KH * * 15 * * * % * 26 * * *
F,;, kH * * * 10 * 9,6 * * * 6 * 6,4
k, 10-3 * * % % 5 4 * * % * 6 5
3amaua 2. HaxkjoHHAas NMJIOCKOCTH MMeeTr AJMHY [ 1 A

BeicoTy h (puc. K7). OT ee BepmiuHbl A BHHU3 C yCKO-

peHHeM @ HAYHHAeT CKOJIb3uUTh Gpycok. OH ABHMXKeTCA 3

[0 HAKJOHHOM IIJIOCKOCTH B TeUYeHHEe BpPeMeHu t M

uMeeT B TouKe B ckopocth v. KoaddunueHt TpeHUA B

CKOJIbYKeHHA J. BuiumMciuTe 3HadYeHUsA BeJIWUMH, 060-

3HAYEeHHBIX *, Puc. K7
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Bapmamr | 1 | 281 4] 5 |6 ]|7]|8] 98|10 11]12
l, cm T 120 90 120 150 | 90 110 | 90 10>0 80 ‘ 70 206 140
h, c™m 40 35 | 45 50 30 40 | 40 | 60 | 50 | 20 | 90 60
a, m/c? * * 1,1 * * * 1,3 * * 1,2 * *
t, ¢ % 1,5 * * * * * 1,3 * * 1,8 *
v, M/c * * * 1,2 * 1,3 * * 1,1 * * *
m 0,20 | * * * 0,25 * * % * * % 0,30

3agaua 3. Illapuk Maccoii m, OPUBA3AHHBIA K HUTH AJIH-
HO [, IBMYKETCS B TOPU3OHTAJIBLHOM IIJIOCKOCTH IO OKPYXKHOC-
TH TaK, 4YTO HHATHh ONMCHIBAET KOHYC, 00pa3ys C BeDPTHMKAaJbIO
yroa a (puc. K8). Cuna HarssxeHns HUTH F, paguyc okpyxK-
HOCTH r, mepuoj obpalneHus mapuka I, ero CKOpoOCTh U.
Onpegennure 3sHaAYeHUS BEeJIUYUH, O0O3HAUYEHHBIX *.

Puc. K8

m ke | 02| * | 03| * |01] * | * |04] * |02]| *

@ ° * | * | 25 | 35 | 30 | 25 | 40 | 85 | 25 | 30 | * | *
F, H * | 25| * |80 * |20|15]| * |35 * |30 *
r, o 20 | 30 | * | 25 | 40| * | * | 25 |30 | * | 20| 15
1, om 50 | 70 | 80 | * | * |90 |8 | * | * | 70 | 60 | 40
T, ¢ * * * * * * * * %* * * *
v, M/c * * * * * * * * * * * *

3agaga 4. Ha HeBecoMoii HepacTAKMMOI HUTH, NIEPEeKUHYTOH Uepe3 HEIOX-
BMIKHBI Jierkuil 610K, DOABENMIEHHI TPY3bl MaccaMy m; U m,. 3a BpeMs ¢ noc- .
Jile Hayaja ABH)KEHHUA Ipy3sl OPOILJIM IYyTh S, ABUrasch ¢ yckopeHmeM a. Cu-
Ja HaTrsxesus HuTH F. Onpepesure 3sHaueHHUs BeJIMUYUH, 0003HAUEHHBIX *.

* 250 L] L4 * 350 * *
my, T * 450 * * | 400 | 300 | 250 | 350 * * 350 | 200
t, c 2,0 * 0,9 * * 1,8 118 ] 1,6 | 1,5 * * 1,3
8 M 1,5 | 1,2 * 1,6 | 14 * * 0915 | 1,2 | 1,3 *
a, M/02 * * 2,0 * 1,8 %* * * * 1’7 * 1’2
F, H * * * 4,2 * * 2,2 * 3,0 * 3,2 *
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10. dnemMeHnTHI CTATHKH

3amava 1. Ha mpukpemnsieHHEIX K cTeHe cTep:HAX AB u BC (puc. K9) B
TouKe B moaseiena samma maccoit m. Cuisl, AeHCTBYIOIIME Ha CTEP/KHHU, PaB-
HEI cooTBeTcTBeHHO F, m F,. Yron ABC paBeH a. Onpeaesnte 3HaUYeHUS BeJIU-
YUH, 0003HAUEHHBIX ¥,

Bapmamr| 1 | 2 | 3 | 4 | 5| 6|7 |8 |9 |10]|11]12
F,H * 24 50 hd * 50 54 * * 60 | 45 *
F,, H * * 60 | 26 * * 60 | 39 * * 64 70
a, ° 30 | 40 * 50 | 20 | 30 * 40 | 50 | 20 * 30
m, Kr 2,5 * * %* 3,0 * * * 3,5 * * *®

3anaua 2. Illap maccoii m, moABEeINEHHEIN HAa HEeBECOMOM HePaCTIXKHMMOIA
HUTHA IJIUHON [, mox meiicTBHEM CHJIBI THAMKECTHU COBeplIaeTr KoJyieGaHUA B Bep-
THKAJBbHOM MJOCKOCTH. IIpM OTKJOHEHMHM HHTH HA YroJ O OT BEPTHKAJIN
MOMEHT CHMJIBI THYKECTH OTHOCUTEJbHO TOYKH MojaBeca paBeH M. Paccuuraiite
3HAUEHNEe BeJUYMHBI, 0003HaueHHOH ¥.

Blplmm' 1 2 3 4 ] 6 7 8 9 10 |11} 12

m, Kr 0,200,25| * {0,30|0,35|0,20| * | 0,20]|0,15|0,30| * |0,15
L, m 1,3 * 12,01 1,7 1,2 * (0,8] 1,4 | 1,1 * 10,7/ 0,9
a, ° * 30 | 35| 40 * 50 (45| 60 * 45 | 70| 20

M,H'm 1,6 | 2,0 |1,8] * 3,2 | 3,2 [2,6| * 1,1 1,3 |0,9] *

3amaua 3. Jlunmeiika maccoii M u aausHOil L JIe)KUT Ha KapaHfgalle, pac-
noJiarafAch NepHeHAUKYIsApHO eMmMy. Ha KoHen aMHeHKM, HaxoAsAmwuiica Ha
paccrosaHuu [ oT KapaHJama, MoJoXuan moHern! (puc. K10) takoit maccur m,
YTO JHHeilKa HAXOAUTCA B paBHoBecuu. OmnpejenuTe 3HAYEHHE BEJUUHUHEI,
0603HaYEeHHOHN *.

Bapmasr | 1 2| 3 4 | 5 6 | 7| 8| 9 |10 11 ] 12
M, r . 15 20 25 * 35 15 20 * 30 35 15 *
L, cm 25 50 * 40 30 60 * 50 40 30 * 25
m, r 10 * 15 20 15 * 10 20 25 * 5,0 10
l, cm * 16 20 12 * 20 12 15 * 10 12 8,0




Puc. K10

Puc. K9

3amaua 4. Crep)xenp AJAuHON [, M3roTOBJEHHBIN U3 MaTepuajga NJOT-
HOCTBIO p, 3aKpelJieH Ha IIaApDHUpPe M ONYUIeH OAHMM KOHIIOM B YXHIKOCTb
OJI0THOCTRIO P, Tak (puc. K11), uro mpu paBHOBECHMH B KHUAKOCTH HAXOLHTCH
YacTh CTEPXKHA AJAHHOM x. OmnpejesuTe sHadyeHHEe BeJINYMHBI, 0003HAUEHHOMN *.

Bapmaer { 1 | 2 | 8 | 4 |5 | 6 | 7| 8 |9 | 10 | 1112

l, cm 20 [ 25 * 30 25 20 * 20 30 30 * 25

p, r/em® | 0,7 | * 0,7 | 0,6 | 0,4 * 0,4} 0,4 | 0,6 * 0,4 | 0,7

Py T/em®* | * 11,0090 0,8 | * (0,71]|1,0|090| * |0,80 0,71 | 1,0

x, cM 9,056 | 11 * 8,5| 12 | 8,0 * 18 | 15 | 12,6 *

11. AMnyasc Tena. 3aKOH COXpPaHEHHA HMITYJIbCa

3amaua 1. Teso ABMKeTCcA NpAMOJHUHEIHHO, obsiagas HaYaJIbHBIM HMIIYJb-
coM p,. B Teuenme BpemeHu t Ha Teso AelicTByer cuiaa F, B pesyabrare uero
UMIYJbC JOCTUTaeT 3HadeHUusa p. OmnpenesnuTe 3HAUEHUE BeJIMUYUHBI, 0603HaYeH-
Ho#1 *, HampaBiieHMe CHJIBI COBIIaZaeT C HaIpaBJeHWEM HAYAJbHOH CKOPOCTH
TeJIa.

Bapmamr | 1 | 2 [3| 4 | 5|6 |7| 8]0 101112

Dos KT °M/c | 40 | 70 | 45 * 30 | 105 | 50 * 8 | 75 50 *

t, c 85| 45| * | 6,56 35|05 * | 75]|50] 1,5 * 2,0

P, Kr *M/c * 160 (90 | 150 | * | 12095 (325 * [ 105 | 175 | 150

F, H 60 * 30 20 | 80 * 10| 40 | 15 * 50 35

3agauya 2. Msau maccoil m, ABUTaBIIHICA CO CKOPOCTHIO U,;, yAapsiercsa O
CTEeHKY U OTJIETAaeT OT Hee CO CKOPOCTBHIO U,. ¥YTOJ MeXJy BEeKTOpaMH CKopoc-
Tel 171 " 5; paBeH o. CpefHsasA cuja yaapa Ms4a O CTeHKY F, IPOIOJIKUTEINb-
HOCTh yaapa t. Briuuciure sHadeHHe BeJIMYHNHBI, 0003HAYEHHOH ¥.
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Bopmamr | 1 | 2 | 8 | 4 |5 | 6 |7] 8|9 |10)1]12
m, Kr * 0,4 0,5 | 0,82 ] 0,5 0,4 10,4 | 0,5 0,4 0,5 * 0;5 |
Vs M/c 15 * 20 15 10 15 15 20 15 * 20 20
Vg, M/c 10 15 * 10 5,0 10 10 15 * 10 15 15
o, ° 120 20 90 * 120 | 120 90 * 90 90 120 90
F, kH 0,63 { 0,23 | 0,56 { 0,36 * 0,40 * 0,60 | 0,43 | 0,81 | 0,63 | 1,04
t, McC 20 30 20 30 20 * 30 20 30 20 30 *

3amaua 3. Ha HemoABMKHOI XeJIe3HOAOPOKHOU miaardopme maccoit M
yCTaHOBJIeHO 6€30TKaTHOEe OpyJAue, U3 KOTOPOro IPOMSBOAMTCA BBICTDEJ BIOJb
PesbCOB IIOJ YIJIOM O K ropu3oHTy. Macca cuapaga m (m << M), ero CKOpocTb
npu BeICTPeJe U,,. CkopocTk miuaTdopMbl Iocje BhICTpesa v. PaccuuraiiTe 3Ha-
YyeHMe BeJIUUYHHBI, 0603HAUEHHON *.

2|8 |4a)s5|e6e|7]|8

25 | 20 | 25 | * | 25 | 20 | 25
o, © 30 |60 |30 | * 30|60 |30 60| * |60 30| *
m,xr |30 |40 | * |30 |40 |40 |30 | = |40 |30 « |40
Ve kM/c | 1,0 | * [1,4(1,3 |15 [12] * [1,3| 10|14 12] 1,2
vyme | * 12|21 |12|15| « |18 07| 18|07 |18 17

3amaua 4. Jloaka gauHoit L u Maccoii M cTOMT Ha CIOKOHHOM Boze.
Prifax Maccoif m mepexoJuT ¢ HOCA JOAKHK HA ee KopMy. Ilpu aToMm Joaka cme-
maeTcA Ha paccrosuue s (oTHocuTesbHO Gepera). Onpenennte 3HaueHUE BeJIH-
YUHBI, 0003HaYeHHOI *.

Bapmawr| 1 | 2 | 3 [ 4 | 8 |6 7 |8]9

L, m * 3,0 2,8 | 3,4 * 3,2 3,0 | 3,1 *

M, kr 180 * 170 | 160 | 150 * 160 | 180 | 200 * 190 | 170
m, Kr 60 70 * 50 50 80 * 60 70 90 * 70
s, M 1,0 | 0,90 | 0,90 * 0,80 1,2} 0,95 * 1,1 (0,85 | 1,0 *
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12. 3axoH coxpaHeHMS 3HEpPruu

3amaua 1. Kamens maccoit m 6Gpocusu moj yrjioM K IOPHU30HTY ¢ Hadalb-
HOM CKOpOCTBIO Vy. Ero HavyasbHas KuHeTHdYecKas dHeprud E,. Ha Bricore h
CKOpocTh KaMHA v. Onpesenute 3HaYeHUSA BeJIWYUH, 0003HaUeHHBIX *. (Compo-
THBJIEHHE BO3[yxa He YYWUThIBaiiTe.)

m, Kr 05| 03| * |04]02]| * |04]02]| * |05]03]| *
EoOx | 25 96|65 | » | = |36 | 24 8027 | * | * | 10
vo» M/C # |« | = [ 15 (10|12 * | *» | % |12]15] 10
R, M 20| * [ 10 [50( * |60 40| * |50]|70]| * | *
v, M/c * [20[40] * |60 * | * |[40]|60| * [80]20

3amaua 2. Ilepez BEHICTpesOM IpPYXHMHA GANIMCTAYECKOro MHCTOJETA KecT-
KOCTBIO £ CoKaTa Ha AIMHY X. IIpy BepTHKAJBHOM BHICTpeJie HIAPDMK MAaccoil m
BBLIIETAET M3 IUCTOJIETA C HadaJbHON CKOPOCTBIO Uy M ZOCTHraeT BhicOTH H
(H >> x). OnpesennTte 3HAUEHUSA BEeJUYUH, 0003HAUEHHBIX *,

k, xH/m 5,0 | 4,0 * | %* 4,5 | 3,5 4,0 4,5 * * 3,6 | 5,0
X, CM * 2,5(11,5 ] 2,0 | 3,0 %* * 1,6 | 2,0 | 3,0 | 2,5 *
m, r 50 * 40 60 * 30 40 * 60 30 * 50
Vg, M/C 6,0 * 5,0 * 4,0 * 5,0 % 4,0 * 6,0 *
H, m * 2,0 * 1,8 * 2,2 * 1,5 * 2,0 * 1,8

3agaua 3. CBHHIOBHIM IMADHK MACCOM m, JeTANIMI CO CKOPOCTBIO VU, yia-
pAeTCs O HENOJABMIKHHII Imap Maccoii M M npuaunaer K Hemy. KoandecTso
TenJIOTHl, BRIAEJUBIIENCA IIpHU yaape, paBHO Q. OnpesesuTe 3HAYEeHUE BEJIMYU-

HBI, 0003HAUYEHHOI *,

Bipmanr| 1 | 2|83 | 4 (5|6 7| 8telw] 1
'm., r | * 200 ‘500 100 * | 500 | 400 ‘200 * 600‘ 20.0‘
v, M/c 1 * 3 5 2 * 2 6 3 * 1 7
M, Kr 3 2 * 8 8 4 * 3 6 8 * 4
Q ox {014 1,5 2,0 * 11,180 ]0,74| * |2,8] 4,5 | 0,094 *

119



13. IIpumMeHeHHEe 3aKOHOB COXPAHEHMS SHEPrMH M MMIYJbCa
K PelIeHHI0 3aaad

3azaua 1. Ilyna maccoit m, jerAmas ro-
PHU30HTAJIBHO CO CKOPOCTBIO U, TIONAJAaeT B
AIMUK Maccod M, moaBeIueHHEIHA Ha JEerkKoM
tpoce aaunoit ! (puc. K12). Ilocne ygmapa
nyJasi 3aCTpeBaeT B AMMKe, a4 AIMHK OTKJIO-
_HseTcd Ha yroja o or Bepruxanu. Ompezne-
JIUTe 3HAUEeHNe BEeJIMYHNHEI, 0003HaYeHHOM *.

r-‘-I
tmed

S

Puc. K12 M
Bapmawr | 1 | 2 | 3 | 4|5 | 6|7 |8 |9 1011
m, 9 o |o o« |o|o|9|o|x]|9]o9
v, M/c « | 400 | 800 | 600 | 800 | * [ 500 | 700 | 500 | 700 | * | 600
Myxr | 10| * [ 15|20 10|15 | = |10 |10 | 20| 8 | =
L ™ 1,518 * |20(15[18[16| * [1,5]20]18]1,7
a, ° 10|67 |«|12{12]8 6] * [45|15]10

3amaua 2. ITucrosier UMeeT NOABMIKHBIN KOXKYX, COEAMHEHHBLIN ¢ KODIIyCOM
OpYKHHOH KecTKocThio k. Macca koxkyxa M, macca nyam m. IIpu BeicTpese
KOMKYX OTCKAKKBaeT Ha3aj Ha paccTosinue X. MMHMMalbHadA CKOPOCTH BbLIETA
Iy U3 CTBOJA, IPH KOTODOX BO3MOXCHA Iepe3apAjKa MHCTOJNEeTa, COCTaBJIA-
et v. OnpezgenuTe 3HaYeHHE BeJIHMYMHBI, 0603HAUEHHOH *.

Bapwamr | 1 | 2 | 8 | 4 | 5|6 | 7|8 |9 |10]|11]12
E,xH/m | * | 45 | 50 | 25 | 50 | * | 65 | 50 | 60 [ 40 | * | 30
x, cM 40 45|50 | * |45|50|40]| 45| * |40/ 45]5,0
v, m/c | 300|400 | 350 | 300 | * | 400|300 | 400|350 | * | 350|350
M, r 100 * | 80 | 70 {100 70 | * |100| 80 | 90 | 80 | *
m, r 9 | 8| | 7|9 |8 |9 | *]|9o|s8]| 7|7

3anaua 3. Illap maccoit m,, ABHraBHIMHCA CO CKOPOCTBIO Uy, HaJleTaeT Ha
HETIOABIKHEIM Iap Maccoil m,. Yaap LeHTpaJbHBINA, ynpyruii. CkopocTu ma-
POB IOCJIe CTOJIKHOBEHHSA PaBHHI U; H U, COOTBETCTBEHHO. BRIUMCINTE 3HAUCHUSA

BeJIMYMH, 0603HAYEHHBIX *.
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Bapmanr| 1| 2 | 3

my, kr |03 0,4 | 0,5 * * 104 | 0,5 * 0,7 104 0,6 |0,6

Vo» M/C | 2,0 1,5 16 1,3 | 1,6 * * * * 1,5 1,8 | 1,9

m,, kr | 0,2 * * 04 (0,2]| 0,3 * 0,5 | 0,35} 0,2 * *

v, M/C *1035| * (0,26 * | 0,29 0,57 0,13 * * 10,60 *

Uy, M/C * * 2,0 * 1,9 * 2,3 | 1,6 | 2,4 * * 2,1

3amaua 4. IIpo6upka maccoit M, saxkpeiTas NpoOKo#l Maccoii m, mojBemIeHa
FOPH30HTAJIbHO HA JIETKUX HEPACTSHKMMBIX HUTAX AjuHO# [. B nmpobGupke co-
JEePKUTCSA HeGoJIbIIOe KoJndecTBO adupa. IIpy ero HarpeBaHWHM HpOOKA BbLJIE-
TaeT CO CKOPOCTHIO U, a MpoOupKa mpuobpeTaeT CKOPOCTb U, KOTOpasd ABJISAETCS
MUHHUMAJBHOI AJA TOro, 4TOGH COOOINTEL IPOGHPKE KPYroBoe ABHKEHNE B Bep-
TUKaJBLHOM mIocKocTH. OmpejiesinTe 3HAYEHHUA BEJHYUH, 0003HAYEHHBIX ¥,

Bapmamr | 1 | 2 | 3 | 4|5 |6 |78

M, r 5| % | * | % |18 | 11| 14 |

m, + | 3|l 2|5 |52 «]|5|2|4]a]s3s
I, M 09| * |11 | » |og|11| * |os| = | * [o09
v, M/c 25 | 31 |38 |18 | * | * | 34| 15|40 | 29| » [ =
u, M/c « a7l » les|7r] « | « |e1| = [78]73] *

14. PaGora ¥ MOLIHOCTH

3anaua 1. Teno maccoit m mox zeiicrBMeM CHJLI F IBMKETCS IPAMOJHHEH-
HO C YCKOpeHueM a. 3a Bpemsa t cuinoit F coBepiiaeTcss MexaHH4YecKas pabora A.
Onpegennre sHaYeHUs BeJHUYUH, 0003HaueHHBIX *., HauaspHasi CKOPOCTh TeJa
paBHa HYJIO.

Bapmamr | 1 | 2|8 |- 4| 5|6 | 7|8t SEToRTE
m, Kr 2 | 4 |5 | * |10 «~ |15|38]| 4]« ]2]=
F, H 8 | * 10|15 « {20 | 15| * [20]| 4 | * | 5
a, M/c? # 110 * | 2|5 o2 * | 4| *« |0o5] 4 |10
t, ¢ 2 | x| % | 4 10| * |5 | x| % | 2[5 ]| =
A, JIx * 1100 200| * [ = | 40 | * | 50 {250 * | = | 80
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3amaya 2. Ha pucynxe K13 m3o6paxeHbl rpad@uKy 3aBUCHUMOCTU cUIbl F,
nelicTByiomeil Ha Teso, OT KoopAMHATH X. OmpeaesnTe MexXaHHWUYecKyio pabo-
Ty, COBEpPIIaEeMyIO 3TOM CHJION IIpH NepeMelleHuy Tejia OT X, O X,. (Hampas-
JIeHUS CHJIbI ¥ IepeMellleHHA COBIAAAIOT.)

F,HA F,HA F,HA
’ + R e +
RN 9 L]
15011 t-2 f’f 304+
}( N - v
y ; = 1 [ :
L - F
0 0205 & u 0
a)
F,H {l F,HA
- T BENR RN
1541 g 6001+ iz
ma v asinnss
P : ..
1~ T AT
0 RN OT I 0’4:"‘: -
05115 X,m 0,10,20,3 X, M 020406 X,m
r) ) e)
Puc. K13
Bapuant 1 2 3 4 5 6 7 8 9 10 | 11 | 12
PucyHoOK a 6 B r b e a (4} B r I e
Homep 1|1 | 1] 1 1 1l 2l 2l2|2]|2]|:2
rpadpura
Xy, M 0 0,1 | 0,5 0 0,1 0,2 0,11 0,2 0 0,5 0 0,1
Xy, M 0,30, 7/12,51{1,25}| 0,25 {0,5!| 0,3 (0,6 3 1,5 0,3 | 0,6

3amaua 3. Ilpu ckoOpoCTH IoJieTa U CHJIA TATH ABUrarteleil camosera paBHa F,

a mMomHocTs — N. OnpenenuTe 3HaueHUE BeJIWYMHEI, 0003HaUeHHON ¥,
Bapmant 1 2 3 4 5 6 7 8 9 10| 11 12
v, 10°km/qa | 20 * 24 | 22 * 23 21 * 20 | 23 * 18
F, xH * 200 | 240 | * 230 | 210 * 240 | 200 | * 220 | 190
N, MBr 150 | 160 | * (140 | 150 | * | 160 { 150 * 1170 | 140 *
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3anaua 4. KoadhdunuedT TpeHMs Teja 0 HAKJIOHHYIO ILIOCKOCTH DaBeH |.
Oauna HaKJIOHHOM miockocTH I, Beicora h u KIIJ 1. BriunciauTe 3HaYeHHe Be-
JUYUHLI, 0003HAYEHHOH *.

I, m

h, M

0,5

0,6

0,7

0,6

0,4

0,6

0,7

0,3

0,5

p

0,1

0,2

0,15

0,2

0,1

0,15

0,15

0,2

n, %

63

69

74

56

53

73

70

38

15. [IBuikeHne KUAKOCTEH

3amaua 1. [luamerp TpyOhl MJIaBHO YMeHb-
maetca oT_D go d (puc. K14). IIpu sTom cko-
POCTb BOABI YBEJHYHMBAETCA OT U, Ao v. Onpe-
AeJINTe 3HaUeHNe BeJNUYUHBI, O003HAUEHHOM *.

Puc. K14

<t

D, cMm

4,0

10

12

6,0

16

2,4

* 5,0 * * 18
d, cm 0,5 | 2,0 * 6,0 | 4,0 | 8,0 * 4,0 | 3,0 | 9,0 * 0,6
Vg, M/C 0,5]0,2] 0,3 * 0,408 0,2 * 04 |03]0,1 *
v, M/c 2,0 * 1,2 |1 0,6 | 0,8 * 2,0 | 4,0 | 0,9 * 0,4 1,6

3amaua 2. B ruapasiu4ecKoM Ipecce AMaMeTp MAJIOTO MOPIIHA d, AMaMeTp
G6ossmoro nopmHusa D, Cuiaa, geiicTByromasa Ha MaJblif IOpPIIEHb, paBHa f, Ha
6onburoit — F. IlopitiHM mepeMeInamTcCAd €O CKOPOCTAMY U U U COOTBETCTBEH-
Ho. Onpenenure 3HaYeHNsA BeJNYHUH, obo3HaueHHBIX *. (Tpesauem nmpenebpedsn.)

TefsJel7]s]0
d, cm 2 | 3| 3 | 4 | a|*|* |8 |*|*]z2]¢2
D, cu « (10| * | « 20152 |10]15]|20[15] =
f, xH 0510051015 1,0[15] * | = [05] * | *
F, xH 20 | « [ * [ 5| « | = [10] 5 | 10|20 15| 15
v, em/c | 20| * [80] * |20|40|40]| * |20] * |30 10
uyeme | * [05]02]01] * |02]| * |03|01]02] * |05
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3anaua 3. B 60K0BOIl CTeHKe cocyna, 3alOJHEHHOrO HEBASKON JKUIKOCTBIO
IJIOTHOCTBIO P, Y JHA HMeeTcs HeCoJbliioe oTBepcTHe (C 3aKPYIVIEHHBIMM Kpa-
AMu) auamerpoMm-d. IIpu BeIicOTe A KUAKOCTH B COCYZAE€ CKOPOCTh €€ HCTeue-
HUS U3 OTBEPCTHA paBHa U, a Macca »KHMIKOCTH, BBITEKAIOLIeH 3a CeKYHAY, paB-
Ha m. OnpezennTte 3Ha4YeHUs BeJIMUUH, 0603HAYEeHHBIX *.

BapuanT 1 2 3 4 5 6 7 8 9 10 | 11 | 12

p, r/cm® * 10o8|10|10| * ]09|08]| * |1,0]|09]| 10/ 0,8

d, Mm 5 * * 3 4 3 6 5 * * 6 3
h, cm * 30 * 35 | 40 * * * 35 * 20 *
v, M/c 2,0 * 2,2 * * 3,0 ® 3,0 * 2,2 * 2,4
m, r/c 35 | 55 | 28 * 28 * 63 | 52 | 33 | 39 * *

3amaua 4. Hacoc npezgcrasnser cob6oil pacnosiosKeHHBIH OPHU3OHTAJBHO IH-
JUHAP C IOpIlIHeM AuaMeTpoM D M BBIXOAHBIM OTBEPCTHEM AHMaMeTpoM d, pac-
MOJIO}KEHHbIM Ha OCH UuJuHapa. Eciau nopuieHs noj AelicTBUEeM CHJIEBL F
mepeMelaeTcsi C MOCTOAHHOI CKOPOCTBIO, TO CKOPOCTh MCTEYEHUS CTPYH KHI-
KOCTH M3 Hacoca cocraBisier v. IlnoTHocTh skuakocTu p. Paccumraiite 3Hade-
HHE BeJUYMHBI, 0003HAYEeHHOH *.

Bapmaar | 1 2 3 4 5 6 7 8 9 10 11 | 12

D, cm 15 | 20 5 5 20 | 15 10 15 | 156 | 20 5 15

d, MM 6 7 * 4 6 5 * 5 6 7 * 6

p, r/em® | 0,8 * 09|10 0,9 * 0,9 | 0,8 | 1,0 * (0,83 1,0

v, M/c * 1 3 2 * 3 2 1 * 4 2 3

F, H 28 | 16 | 8,0 * 1230 | 64 [ 14,1 * 79 | 220 | 3,2 *

16. MexannuecKue KoJie0aHUSA

3amavya 1. MaaTHUK Ha HUTM AJUHON [ 3a Bpems [ coBepiiaeT n KoJeba-
Huil. Onpegesnre 3HaYeHHe BeJMYWHBI, O003HAUEHHOMH *,

BapuasaTt 1 i 2 3 4 5 6 7 8.1 9 10 11 12

I, m * 1,1 10,9 * 1,4 | 1,6 * 1,0 | 1,2 * 1,3 | 1,6
't, MHH 3,0 * 3,8 | 6,0 * 6,3 | 3,0 * 5,2 | 6,5 * 4,1
n 80 | 100 | * | 150 | 200 * 100 | 80 * 180 | 120 *




3amaua 2. Ha pucyske K15 msobGpakeHEl rpapmem 3aBMCHMOCTH KOOD-
JMHATHL Teja, COBEPIIAIONEro rapMoHnyecKue Kojebauus, or BpeMenu. Ilo rpa-
UKy ompeAenuTe aMIUIUTYAY, IIEePHON, YACTOTy, KPYroBYyI0O 4acTOTy KoJe-
6anuii. (Homep rpaduka COOTBETCTBYeT HOMEpPY BapHAaHTA.)

X,cm A X, MM A X,cmA
* f
4 - 6 ‘ 0,41
1 S 4
fri e i FAVEAY)
0 I‘tTMc 0 if— t, Mc 0 3\~ ¢, mc
7 6 ~ : 3
4 % 0,4
a) 0) B)
X, mmA X,cmA X, mMA
; 0,5
244 11 0,2 -
10 30 fo.ed
0 - t, Mc 0 k- \ “t, Mc 0 6': t, Mc
] \ |
_2 4 } 5 _092
-0,5 ¢
r) x) e)
Puc. K15

3apada 3. 3a OfHO M TO Xe BpeMsA MAATHHUKM AjuHamu [, u [, cosepma-
IOT COOTBETCTBEHHO N, M N, Kojebanuili. [JIHMHH MaATHHUKOB OTJHMYAIOTCA Ha
Al = I, — l,. OnnpefesuTe 3HAYEHUHA BeJHYWH, O003HAYEHHBIX *.

Bopuare| 1 [2 ]3] a[s[6]7]s

li, M 0,77 | 1,9 * * | ’1,3 1,7 1,6 l,i * * 1,9 | 2,1
l,, m * 1,2 * 0,80 (1,7 * * 1,6 * 1,5 0,70 | *
n, 50 40 | 60 70 * 90 | 100 | 120 | 110 | 60 * 70
ny 40 * 50 80 70 * 80 * 70 30 50 *
Al, cM * * | —24 * * 30 * * -89 * * 80
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17. MexaHHYECKHE BOJHBI. 3BYK

3amaua 1. ITpu xose6aEMAX YacTHIBI cpeAbl ¢ mepmogom T u wacTtoToM v
B030y KAAI0TCS BOJIHBI (AJIMHA BOJHEI A), PACIPOCTPAHSAIOUNECA CO CKOPOCTHIO V.
OmnpezennTte 3HaUYeHUs BEJIWUYMNH, 00O3HAUEHHEIX *.

Bapmanr| 1 2 3 4 5 6 7 8 | 9 10 11 12
T, c * 10,10 0,40 0,50 | * 0,20 0,80 | * | 0,05
v, I'm * * 100 * * * 200 * * * 400 *
A, M 1,5 * * 0,5 | 8,0 * * 4,0 | 2,5 * * 0,3
v, m/c |300 [ 500 | 800 * 100 | 200 | 50 * |1 400 | 500 | 800 *

3amaua 2. Ha pucynke K15 nsobpaskenn rpaduku kosebanuii BuGpatopa.
HauepruTre rpaduk 3aBHCHMOCTH CMEIEHHUS YACTHIL CPeAbI OT PACCTOAHUS [0
BuOpaTopa B MOMEHT MaKCHMaJIbHOrO cMmelleHus BuGparopa. CKOpPOCTh BOJIHBEI D.

- Bapmanr 2 9 {10 | 11|12
Tpadux 2 1 9 10 11 12 1
v, KM/C 10(20|04}|05(02|08]|501(25|0,1|0,4] 25| 4,0

3amaua 3. IIpubamixaloiuiica TerJIOXoh AaJ TyAOK, 3BYK KOTOPOT'O YCJIBI-
LIajJu Ha MOCTy 4Yepe3 Bpema t,. Cmycra Bpems t, mocje TOro, Kaxk OGbLaI yCJbI-
IIaH TYAOK, TEIJIOXOJ mpolrea moj MocToM. CKOpOCTh ABMIKEHHA TEIJIOXOAA V.
OnpegennTe 3HaYeHHe BeJIWUYMHBI, o003HaueHHOir *. CKOpOCTL 3ByKa B BO3AY-
xa mpuMuTe paBHoii 340 m/c.

Bapmamr | 1 | 2 | 3 | 4 | 5 | 6 | 7| 8| 9 |10]|11]12
th, © * 11,5(1,6 23] 1,8 1,7 | 22 (26|12 *
tymum | 1,7 * [1,0[19] * [13]1,4] = [1,9|22] = |14
v, kM/u | 25 | 30 | % | * | 26 [ 30| 22| 18] * | * [ 20 | 24

3amaua 4. MeTalIH4YeCKYI0 [AeTajlb IIPOBEPAIOT YJIbTPasBYKOBBIM AedeKTo-
ckonoM. CHIHAJI, OTpPasKeHHbI# OT AedeKTa, PACIIOJOMKEHHOTO B AETAJIU Ha IJIy-
6une h, 6Bl MmOJyYeH uepe3d t MKC Iocje NOCHIIKH. CKOpPOCTH YJIBLTpPasByKa
B Merasie v. OmpepennTe 3HAUEHWE BEJIHUYUHBI, 0003HAYEHHOH *.

Bapuawr | 1 | 2 | 8 | 4 | 5 | 6 | 7 {8 |9 |10 117 12
h, cm * 70 45 * 24 42 12 28 * 14 | 18v
t, MKC 125 * 175 | 230 * 230 | 300 * 120 | 470 * 110
v, kM/c |51 (35| * [33[48 | * |37 |51 | * [2,7]|387]| *
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18. BpamareabHoe ABHKEHHE 0,

el

3amaua 1. YrioBas CKOpPOCTh TeJjla, BpalljaloImerocs
BOKpyr ocu 0,0, (puc. K16), nmox peiicTBueM CHJIBI
(ee nieyo d) yBemuumiaach (yMeHbIMJach) 3a BpeMs i
0T ®, A0 ®,. OmpeaenuTe 3HaueHWe BEJWYHUHBI, 060- d
3HaYeHHOH *. MOMEHT MHepUHM Tejla OTHOCHUTEJbHO !
ocu 0,0, pasen I.

Puc. K16 O,

R e

F, H 25 | 90 | 180 | * | 470 | 170 | * 35 | 120 | 45 | 40 | 30

d, cm 6 * 12 8 15 16 9 * 4 8 14 | 10
t, c 2,015,408 1,2 * 0,4 )06 |13 * (22]1,71]09

®,, paxn/c 15 | 18 * 12 | 24 32 44 | 60 | 8,0 * 75 | 45

®,, Pan/c 20 | 32 | 40 | 22 | 46 * 30 | 75 [ 24 | 60 * 15

I, xr - n? * 108101216 | 18|14 (09|06 |04 20 *

3amaga 2. [Inanera BpaimaeTcsi BOKPYr 3Be3AbLI IIO0 3JUIMICY TaK, YTO Hau-
MeHbIIee ee yAAJIeHHe OT CBEeTHJIa pPaBHO r, a Haubosbmee paBHO R. Munwmn-
MaJIbHasi OpOMTaJIbHAS CKOPOCTh ILJIaHeThl U, a MakcuMaybHass U. Paccuuraii-
Te 3HAUEHHE BeJWUYHMHEI, 0003HAYeHHOM 3Be3gouko¥ *. (Paccrosuusa r u R
yKasaHbl B aCTPOHOMHUUYECKHX eAmHunax; 1 a.e. = 149,6 miaH KM.)

r, a. e.

R, a. e. | 4,09 * 4,85 | 0,47 | 0,73 * 1,67 | 5,45 | 10,1 * 30,3 | 49,5

u, km/c | 15,5 | 18,2 * 38,9 * 29,3 | 22,0 | 12,4 | 9,13 | 6,49 * 8,66

U, km/c | 21,1 | 22,0 | 13,7 * 35,2 | 30,3 | 26,5 * 10,2 | 7,12 | 5,47 *

3agaua 3. Purypucr, Bpamasch BOKPYr CBOeil OCH, IPHM}KUMAET PYKHA Kak
MOXKHO OJMie K TyJOBHINY, M ero MOMEHT HHEPIVM OTHOCUTEJbLHO OCH Bpa-
ImeHua yMeHbmaerca ot I, no I,. IIpu aTom mepmoj BpameHus: (purypucra
ymesbmaetcsa or T, 1o T,. Beruuciure 3HaueHHe BeJIUIHHBI, 0003HAYEHHOH *.
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Bapuanr 1 2 3 4 5 6 7 8 9 10 | 11 | 12
I,kr-m® | 44 | 42 | * | 40| 41 | 40 | * | 42|40 | 41 | * | 4,4
I, kr'm®| 36 | * |33 |32|34 | * |33 34|33/ * |33]| 37
T ¢ * 1050|045 |040( * |0,40]| 045|050 * |0,45]|0,35]|0,35
Ty 0,41 | 040|037 * [0,29(032|035| * (037|037 |0,28][ =

3amaua 4. ITap maccoit m u paguycom R BpalnlaeTcsi BOKPYr CBOeH OCH.
IIlap TopMO3AT, ¥ €ro yacToTa BpallleHUs YMEHbLIIAETCA OT V, 0 V,. IIpu arom
yacTh Kk BbIAEJAIOIIENCs dHEPrud HUAeT Ha HarpeB IIapa, X ero TeMmIiepaTry-
pa yBesquuyuBaeTca Ha Af. OnpejesuTe 3HaYeHHEe BEJIWYHUHBLI, 0603HAYEHHOMH *.
(BermecTBO, M3 KOTOPOTO COCTOUT MIap, yKas3aHO B Tabyuie; MOMEHT MHEPUHUHU
mrapa OTHOCHTEJBHO OCH BpallleHHs, NIPOXoAAlleid uepes3 ero IEHTP, pPaBeH

0,4mR%.)
Bapuart 1 2 3 4 5 6 7 8 9 10 | 11 | 12
R, cm 12 8 * 6 8 * 10 | 10 6 10 8 *
vy, 06/c 300 | 400 | 200 | * | 250 | 150 | * | 400|300} 250 | * | 100
vy, 06/c * |1 200|100 | 200 | 100 | 50 | 50 * | 200|100 | 150 | 50
E, % 40 * 50 | 40 | 30 | 40 | 30 | 30 * 40 | 50 | 30
At, °C 4,0 | 45 (85|06 | * 0,4 |10 70| 1,5 * 12,5103
BeniecTBo Al Cu Pb Al Cu Al Fe Cu Fe Al Cu Sn

19. Moas. Yucao Asoraapo

3agmaua 1. O6beM v Mosb BelljecTBa paBeH V. MoasipHada Macca aTOTO Bellfe-
crBa M, nijorHocTh p. Onpenesnure 3HaUeHUs BeJIUYNH, 0603HAUEHHBIX *, WMJIH

BEIJECTBO.

Bapuanr 1 2 3 | 4 5 6 7 8 9 10 | 11 12
Vv, MOJIb * 100 * | 10 * 1,0 2,0 10 * 5,0 * 10
V,102%m® |00 * |48 | % [ 20| * | 0,10 | * | 1,0 | * |0,10| *
M, r/mons | * * |18 | * | 207 | * * 64 * 27 * *
Ps r/cm3 * * 1,0 * | 11,3 * * 8,9 * 2,7 * *
BemrectBo Fe Cu * | Al * Hg | CuSO, * H,0 * Pb | Hg
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3agaga 2. Ha moBepxHOCTh U3JeNus ILJIOLIAALIO S B TedyeHUE BpeMeHHU ¢ HA-
IBIAAIT MeTaJJINYecKoe TOKPBITHE TOJIUIUHOW A; NIPHU 3TOM eXKeCeKyHAHO
ocakzaercs k aromoB merajuia. OmnpezesnTe 3HadeHUe BeJIHYUHBI, 0003HAUYEH-
HOt *, a TakoKe KOHIIEHTpallMIO ATOMOB B HAIBLIEHHOM cJioe, HX ofmiee 4uc-
JI0O M1 Maccy OQHOro aToma.

Bapuanr 1 2 3 4 5 6 7 8 9 1 1011 2

S, cm® *# 1100 | 5 4 * 2 3 [ 1000 | * 5 1

h, MKM 5 * 1 2 1 * 5 1 2 * 1 2

k, 108 ¢! 3 4 * 2 2 0,5 * 5 6 1 * 2

t, MUH 10 2 1 * | 0,5 5 4 * 10 5 3 *

Merana Al Ni Cr | Ag | Au | Pt | Al Ni Cr | Ag | Au | Pt

3agauya 3. B komHaTe 06bemMoM V ucnapumiau KaneabKy AYXOB, COAEPKAIIYIO
apoMaTH4eCcKoe BellecCTBO Mmaccoi m. Ero MOJIFAPDHaaA Macca paBHA M s UHCJIO
Mojekysa B 1 cm® Bosgyxa paBHO n. Onpegenure sHaYeHHWE BeJIHUYUHEI, 0003HA-
YeHHOU *,

Bapmant 1 2 3 4 5 6 7.1 8 ‘ 9 | 10 11, 13

vV, M * 30 | 40 50 ® 60 30 40 * 50 60 100

m, r 001 | * |0,02]|003|{010]| * |0,550]0,40]|030| * |0,02]0,01

M, r/mMons | 124 | 130 * 112 | 135 | 118 * 120 | 128 | 142 * 103

n, 10 em 3| 12 46 30 * 89 34 | 880 * 56 42 18 *

3agaua 4. Eciu cyuTaTh, YTO B BeleCTBe C MOJSAPHOH Maccoit M, umero-
IIeM B TBEPAOM COCTOSSHHMM IUIOTHOCTH P, ATOMBI pPacmosaraloTci BIUIOTHYIO
APyr K Apyry, TO X AUaMeTD MOKHO IPHUHATH paBHBIM d. OneHuTe 3HAUECHHE
BEeJINUKUHBI, 0603HAUEHHOIT *.

Bapmanr | 1 | 2| 3 | 4 | 5| 6 | 7 | 8|9 10| 12

M, r/monps | * 64 | 197 * 1190 192 ® 108 | 27 * 66 | 200

p, r/cm® 73| * |19,3 | 11,3 * | 22,4 21,5 * (27|78 * 13,6

d, 10y | 3,023 * 3,1 {24 * 256 (26| * {2325 *
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20. MKT uneaapHOro rasa

3apaua 1. B Gannone o6bemom V Haxoxzurca N MoJeKys rasa, KOTOpble xa-

PaKTepHU3YIOTCA cCpelHeil KBaJApPaATHUUYHON CKOPOCTBLIO Vo?. Ba BpeMsa ¢t O CTEHKH
fannoHa mnomansio S yaapsierca Z MoJeKyJa. BeluuciauTe sHAUeHHe BeJIUYU-
HbI, 0003HaUEeHHOMH *,

Bapmasr | 1| 2 [ 8| 4 | 5 | 6 | 7 | 8|9 101112
vV, m® * o1 (02|03 04 | 0,5 * 06 | 0,7] 08 | 09 | 1,0
N, 10% 3 * 4 5 6 7 8 * 9 10 11 12
\/‘:2 0,30 | 0,35 | * | 0,45 | 0,50 | 0,60 | 0,40 | 0,55 | * | 0,30 | 0,35 | 0,40
v°, KM/C
¢, Mc 1,0 | 2,0 |3,0] = 1,0 | 20 | 30 | 05 | 0,6 | * 0,7 | 0,8
S, M2 01| 0,2 |0,3] 04 * 05 | 06 | 0,7 | 0,8 0,9 * | 1,0
Z, 10% 15 10 | 25| 10 8 * 5 9 11 15 20 *

3amaua 2. KocMoHABT, HaxoadAlIMiicA 3a IpegelaMU KOCMHYECKOro Kopa6-
Js1, OTKPHIBAET BEHTUJIb ra3oBoro GayuioHa (IJIOLIaAb IONEPEUYHOro CeYeHHS
BBIXOZHOTO OTBepcTHsa BeHTUJA S). Ilpm aToM BO3HUKaeT peaKTHBHas cuja F.
HavanpHass KOHIeHTpauus rasa B 0OajjioHe n, CpefHAA KBaApPATHYHAd CKO-

POCThP MOJIEKYJI rasa B 6aJIJIOHe \J 2. OnpeneJmTe 3Ha4YeHHue BEeJINYUHBbI, 060'
3HA4YEeHHOH *.

Bapuaar 1 2 3 4 1 B 6 7 8 ‘9 10 111 | 12
S, cm? * 11,0{15]05]| * |20]|05]|15| * |05]1,0]1,5
F, H 6,0 | * 10 | 4,0 | 8,0 | * 10 | 18 |90 | * | 12 | 16
n, 10%m72 | 2,6 | 8,0 ® 0,51 2,8 0,3 ® 3,5 | 4,0 | 4,5 * 5,0
\/:2 0,4/05|04| * |O,5|06]05!] * [03]|0,3]02] =*

Ve, KM/cC
Tas He | N, |CO,| Ne | He | N, | CO, | Ne | Ne [ CO, | N, | He

3agxaua 3. B cocyme kybmueckoil ¢popmsbl (cTopoHa KybGa @) COmEpPIKUTCH ras,
KOHIIEHTpanusa MOJIEKYJ KOTOPOro n, a HUX CPeAHAs KBaApaTH4YHAA CKO-

pocTh v v?. Cuna JaBJIEHHUS rasa Ha CTeHKU cocyna paBHa F. Onpepenute 3ua-
YyeHUe BEeJINUYMHBI, 0603HAUEHHOK *,
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T'as H, |He| N, | O, | CO, | Ne| H, He |

a, m * |1,0/09 (08 | * |07/ 06 |05 | * (04| 03 ]0,1
n, 10%m73 0,25 * | 0,30 | 0,40 | 0,50 | * | 0,60 [ 0,70 [ 0,80 | * | 0,90 | 1,0
‘/v=2, aae| @ |18 * | 48| 4 |6 * 15 5 | 6| * 8
F, xkH 10 (40 [ 22,5| * |12,1|14|48,4| * | 6,4 | 10| 25,6 | *

3anmaua 4. B 6annone o6bemom V Haxozaurca N MOJIEKYJI rasa, CDeAHAA KHU-
HeTHYeCKas 3HepPrud KOTOPHIX paBHa E. I'as mpousBoguT HaBjeHUe P Ha CTEH-
Ku OannoHa. OmpezennTe 3HAUCHNE BeJHYHHBI, 0003HAYEHHOH *.

V, n

N, 10% 8 * 10 | 9 7 * |11 | 6 8 * 9 | 11
E,10%mqx | 7,776 * |78|71|69| * |6,7|65]|63| * |60
p, 10°Ma 12 [ 11 [ 10 | = 9 8 7 * 6 5 4 *

21. YpaBHeHNE COCTOSHHS HMIEAJIBHOrO rasa

3amaua 1. B cocyae moj mopiiHeM HaXOAUTCA ras mpu remneparype t. Ec-
au yacTeh rasa (o % ero Macchl) BHEINYCTUTH U3 OajuioHA, TeMIepaTypy rasa
U3MEHUTL Ha Af, ONYCTHUTh HUJIM NOLHATH NOPIIeHb, N3MeHUB oObeM rasa
B  pas, TO ero jaBJleHNMe M3MEHHMTCHA B Y pa3. BeIUMC/INTe 3HAUEHWE BEJIHUYU-
HEI, 0003HAUEHHOH *.

o, % 10 | 15 20 * 25 | 30 | 10 * 15 | 20 | 25 | 30
At, °C 10 | -20 | * 20 [ -30 | 30 * 10 | -20| 20 | -30 | *
B 0,5 *¥* 10,403 2 * 3 4 0,7 | 0,6 * 0,9
Y * 210,56 2 2,5 2 2,5 10,5 (0,9 * 2,91 1,5
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3apaua 2. Ha pucyuke K17 uzoGpakeHsl B 04HOI M3 Tpex BO3MOMKHBIX CHC-
TeM KoopauHat (pV, VT, pT) rpadpuKu mpoleccoB ¢ razoM OmpereSeHHOil Mac-
cel. Haueprure rpadpuk mpoiecca, OpuBeJeHHBLIN B BallleM BapHaHTe, B ABYX
Apyrux cucreMmax KoopjiuHar. Homep BapmaHTa COOTBETCTByeT HOMepy rpadu-
Ka Ha pHUCYHKe.

SR
- L

Puc. K17 9 10 11

3amaua 3. IlyswipeKk Bo3ayxa MeAJIEHHO BCHJILIBAeT CO AHA Bojoema. Ha riy-
6uHe k oH umeeT o6bem V mpm TeMIlepaType BO3AyXa B My3bIpbKe t. Y TOBEpX-
HOCTH BOABI 00beM Ny3bIpbKa CTAHOBUTCH DaBHBIM V|, TeMIeparypa Bo3gyxa
B HeM t,. Ompezenure 3HayeHUe BeJIUUYNHBEI, o6o3HauyeHHON *., Brlunciaurte
IJIOTHOCTh BO3JyXa B Ny3bIpbKE B TOT MOMEHT, KOrJa OH HaXOJAHWJICA Ha IJy-
6une h. ArmocdepHoe naBieHMe p, npumuTe paBHeIM 100 kIla.

Bapmranr 1] 2 3 4 5 6 7 8 9 10 | 11 12

h, m 50| 10 | 15 * 15 | 10 5,0 * 7,5 | 12,5 | 20 *
V, e * 10,50(1,0[005| * |o0,01]002|003| * [0,10] 0,20 | 0,30
t, °C 4 * 10 5 7 * 6 4 8 * 5 6

Vg 107 cm® | 6,0 105| * | 0,9 | 60021 | * |061|50][ 23| * | 70

tg, °C 18 | 16 | 20 | 17 [ 13 | 21 10 0 18 | 10 15 20
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3agaua 4. Il1oTHOCTE CMecH ABYX rasoB, cozepJxaleil maccy m; IepBOro
rasa U mMaccy m, BTOPOro rasa, mpH Temiepartype !, 1 oOIeM AaBJIeHUH p CO-
crasasaet p. OupejenuTe sHaYeHHe BeJHYMHEI, 0603HAUEHHOH ¥, MAM BUJA rasa.
BrrumeauTre nmapuuajbHble AABJI€HUA ra3oB.

Bapmamr| 1 | 2 | 8 | 4 5 6 | 7|8 9|10} 11
Hepsntht | g | g [N, | 0, | * | Aar | Ar | Ne | Oy | Ny | * | H,
ras

my, T 2 4 | 7| = 20 20 | 10| 10| 8 * 2 4
?::p"‘"‘ CO | €O, | * | NH, | CFCl | CFCl, | CH, | C;Hs| * | 80, | CH, | CCl,
m,, T 14 | * |21 | 17 | 136 | 404 | 16 | * |80 | 32 | 13 | 152
t, °C * | -23 |-13| -3 | 27 17 | * 7 | o | 87 | a1 | 57
p, kIla | 100 | 120 {140 | 150 | 160 * | 170 | 200 | 220 | 240 | 260 | *
p, kr/m® | 0,51 | 0,69 | 2,4 | 1,11 | 1,96 | 501 | 1,6 [ 2,1 |0,70 | 4,28 | 1,46 | 0,93

22, BaaxHocts Bo3ayxa. IloBepxHOCTHOe HATHAMKEHHE.
CsoiicTBa TBepaBIX TeJ

3amaua 1. B Gannone, BMecTuMOCTh KOTOpOoro V, mpu teMmmeparype t Haxo-
OUTCA BO3AYX € OTHOCHTEJIBbHOMH BJIAYKHOCTBIO ¢. A NOJHOI €ro OCymkKu B
6aJIJIOH BBeJM KYCOK XJIOPHAA2 KajbIMs, KOTOPHIM IOrJIOTHJI BOAY MAaccoil m.
. Onpesnenure sHaueHHE BEJUYUHLI, 0003HAYEHHOH ¥,

Bapuant | 1 3| 4 |5 |6|7|8|9 101}z
V, n 100 [ 150 | * | 200 | 170 | * | 140 270 | * | 330 | 250 | *
m, T 0,44 1,0[095| * [20]1,2| * [30|25]| * |14
0, % 75 | 30 * | 70 |8 | * | 90 [ 65| * | 25 | 60
t, °C 9 10 19 11 3 8 15 18 14 16 19 20

3amaua 2. Ina onpegnenenns KoaddHUIMEHTa IIOBEPXHOCTHOTO HATAYKEHUA ©
JKHUJKOCTY TJIOTHOCTBIO p OBLJ MCIIOJB30BAH METOJ OTPBLIBA Kallejb: H3MepeH
o0muii o6 beM Kameab V, BBRITEKIINX M3 MHIETKH, M YHACAO0 N 3THX Kalelb.
lInaMeTp BBIXOAHOI'O OTBEPCTHUSA IMHIIETKHN d. Onpe,r.(e.nu're 3HaA4YeHe BEJINYHUHBI,
oGosHaueHHOH *., Ha CKOJBKO M3MEHUTCHA MOBEPXHOCTHASA 3HEPrusl IIPHU CJMUSA-
HAM ABYX TAKHUX KAalejb B OOHY?
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o, MH/M | 73 | 24 * 22 73 | 24 | 22 * 60 43 36 | 33

p, r/em® { 1,0 * 0,80 0,79 |1,0|0,80| * [0,891,51]1,02 0,90 | *

V, cM® * [ 1,4 2,1 1,7 | 9,6 * 2,8 2,1 3,4 4,3 * 3,1

50 [ 60 | 70 | 100 | * 50. | 70 | 100 | 90 * 40 | 60

d, Mm 2,0 (2,5 3,0 * 3,5 | 4,0 [4,5| 2,0 * 2,5 4,0 | 4,5

3amaua 3. Eciu aBe KanuansipeEele TPpYOKHM DasHOro JuaMeTpa ONYCTHTEL B
SKUAKOCTD IUIOTHOCTBIO pP; ¢ KO3((PHUIMEeHRTOM NIOBEPXHOCTHOIO HATAMXKEHUA O,
TO PasHOCTb YPOBHeH KUAKOCTH B HHUX Oyaer paBHa Ah,. Eciu atu ke Tpy6-
KM ONYCTUThL B KUAKOCTh IIJIOTHOCTBIO P, C KO3G(UIMEHTOM ITOBEPXHOCTHOTO
HaTAMKEHUA Oy, TO Pa3sHOCTb ypoBHeil 6yxer paBHa Ah,. Berumcianre 3HaueHue
BEeJIMYUHBI, 0003HAYEHHOM *.

Bapmramr | 1 2 3 4 5 6 7 8 9 10 | 11 | 12

c,, MH/M * 24 26 22 73 24 * 29 60 43 36 33

P1s r/em® | 1,0 * 0,80 | 0,79 | 1,0 | 0,80 | 0,79 * 1,51 | 1,02 | 0,90 | 0,90

Ah,, MM 10 8,0 # 11 6,0 15 5,0 9,0 * 12 14 7,0

Pas r/em® | 0,90 | 0,90 | 1,02 * 0,88 1,0 1,0 | 1,561 | 0,79 * 0,79 | 1,51

oy, MH/M | 33 36 43 60 * 73 73 60 22 24 * 60

Ahy, MM 5,0 | 10,7 | 11,7 | 15,7 | 2,7 * 13,1 | 10,8 ( 7,0 8,5 9,7 *

3amaua 4. IIpu oxKeaHOJOrMYECKHX MCCJENOBAHHUAX OOJBIINX TIJIyOMH Heo6-
xoaumoe 0o0OPYAOBaHUE OMYCKAIOT B BOAY C IOMOILI KaHarta. Ecau mpepes
[IPOYHOCTH €r0 MaTepuaja G, , a IJIOTHOCTb P, TO MCCIEAOBAHUSA MOMKHO IIPO-
BOJUTEL Ha rIybMHaX, He mpeBslmalomux H . . OnupenenuTe 3HauYeHUe BeJIUYU-
Hbl, o6o3nayenHo#t *. (Maccy oGopyaoBaHHA He ydYWUTBIBaiiTe.)

Bapuanr 1 2 8 4 I3 6 7 8 9 10 | 11 | 12

Cpp» MIla * 1100|500 * 700 | 100 | 250 | * * | 700 | 500 | 250

0, 10%xr/M® | 4,5 | * | 78|78 | * |27 * |[78|27|78| * | 45

H,_.., KM 7159 | * |10,3|10,8| * | 71(79|59]| * | 79| *
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23. IlepBblii 3aKOH TEPMOAMHAMHMKH

3amaua 1. Ha auarpamme pV (puc. K18) npeacraBieH 3aMKHYTHIA ITMKJI,
cocroAluil B o0IeM ciydae M3 U30xop, n3obap u aguabar. 'a3 ofHOATOMHEIH,
KOJIMYECTBO ero BemecTBa paBHO v. Ompegenurte paGory rasa B KaXJOM IIPO-
necce U paGoTy 3a IMKJ, KOJWUYECTBO IIOJYYEHHOH M OTJaHHOU TEIJIOTHI 3a
oukya, KIII nuxiaa, a TakKe 3HaYeHHA BeIHMYUH, ofo3navenHbix *. (K aroit
3afaye ZaHHI ABe TabGaHIBI, T. €. BApMAHTOB 3agauu 24.)

p,atm A | : ;
3 7 } 11
{
SE\NENENIE
PILE 6 \¢ 10
[} :\\
: 1 N
14 4 et g
B ! o
0l 215,86 {10 1120 Vo
Puc. K18 3,03 8,88 17,2
Tabruya 1
SR 5 S = |2 |2 |& |2 |& 2|2 s
s ) & 5 3 5 3 & % 5
ﬂ =1 S I O I VI SO B S T A T O S I I I
1] 1-8-5-1 03| * * *
2 .| 2-3-4-2 * 400 | * | *
3-7-6-4-3 | 0,2 I *
4-6-5-4 * 400 | * |
1-2-4-5-1 | 0,1 | * | =* * | =
3-7-5-3 % 600 P %
1-2-6-5-1 | 0,3 | * | = £ | %
2-3-7-6-2 | * * | * | 400
9 | 1-3-7-5-1 | * | = * 300 *
210 | 6-7-8-6 0,5 | x| o
11| 5-7-9-5 0,5 * * x
12 | 5-6-8-9-5 | * * | 600 + | =
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Tabauya 2

& = R I PN PG PO G POl IFGR PG PG P
1| 7-11-9-7 * * * 900
2 | 7-11-10-8-7 | 1,5 x| % x| %
'8 | 8-10-9-8 * + | * | 600

4 | 4-3-7-8-4 * x| x| 500

5 | 5-3-7-9-5 * * 300 * *

8 | 4-8-9-5-4 | 1,0 I N

7 | 2-3-7-8-2 * k| * 400 | *

8 | 1-3-7-9-1 * | 270 o * *

9 |1-3-11-9-1 |1,8| * * * *
10 | 6-7-11-10-6 | * * | * * | 900
11 | 5-6-10-9-5 | * * | w 600 | *

12 | 5-7-11-9-5 | 1,2 * * * *

3amaua 2. B 3akpemnyieHHOM KM PACHOJIO)KEHHOM TOPM3OHTAJIBHO IHUJIHHAPH-
YeCKOM 0aJlloHe NMpM JaBJE€HMH p; HAXOZUTCH OJHOATOMHEIH ras obbemom V.
B GannoHe ecTh moOpiIeHb Macco¥ m, KOTOPHIM MOXKeT IepeMeliaTbcsa 06es
TpeHus. Ecam mopieHs OTHyCTUTh, TO B TOT MOMEHT, KOT[a JaBJeHUe rasa
B OajlyIoHe cTaHeT PaBHBIM p,, a o6beM — V,, CKOPOCTBH IOPIIHA JOCTHTHET
sHaueHua v, Oupejesnre 3HaUYeHWEe BeJIWYHHBI, oOo3HaueHHOH *. (Cucrema
TeNJION30JIUPOBaHa, BHEIIIHee JaBJieHVWEe OTCYTCTBYET.)

Bapaasr | 1 2 3 4 5 6 7 8 9 10 | 11 | 12

p,, xklla | 10,0 | 12,0 | 7,0 | 9,0 | 8,0 * 16,3]17,8}8,2]11,4| 27 *

Vi, 5,0 7,0 | 5,0 | 10 * 11 {78 3,1 }19,1]10,4| * | 5,2

m, Kr 3,0 | 40 |1,5 * 6,0 | 3,030 40 | 1,5 ® 6,0 | 1,0

D2, klla 6,0 | 9,0 * 3,0 | 2,0 [ 10 | 6,0 | 8,0 * 9,0 | 4,0 | 3,0

Va2 6,8 * 7,01 19,3 | 27,6 | 14 | 8,0 * 10 12 11 | 9,0

Vg, M/C * 2,6 [3,7] 6,9 | 4,6 | 50| * 2,0 |3,0( 4,0 | 5,0]6,0
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3anaua 3. Ha pucynke K19 gansl rpaduKN 3aBICHMOCTH JaBJIEHUS rasa OT
ob6veMma. Onpezenure paboTy rasa u pabory BHEIIHMX CHUJI B 3aJaHHOM IIpOIeC-
ce. (Homep BapmaHTa COOTBETCTBYET HOMepy rpaduka Ha PHCYHKe.)

p, MIla ) Lo i
p g
- _‘?_ R
0,5 -
Tip 3
Y SRuE
AT
0 t 4 !T/,'JI

S SRENE 75
50 P Al
i
T
e
0 40 V,x
Puc. K19

D, KIla A RN
300 D91
g2
N
1011
0 L é x?,,

3amaua 4. TemnepaTypa HarpeBaTeJs UACAJIbHOM TENJIOBOH MAIIIMHEI paBHA
t;, a TeMmeparypa XOJOAWJbHUKA PaBHA t,. KosudyecTBO TenyoTsl, moaydaeMoe
MAaIONHON OT HarpesaTeasa 3a 1 ¢, paBHO @, KOJMYECTBO TEILJIOTHI, OTXaBae-
MoOe el0 XOJOAUNbHHUKY 3a 1 ¢, paBHO @,. KIIl ¥ MOIDHOCTE MAIOWHBLI PaBHBI
COOTBETCTBeHHO 1| U N. BrlumciuTe 3HaYeHUsI BeJIWYUH, O003HAUYEHHBIX *.

Bapmant | 1 | 2 |3 | 4 | 6|6 | 7]8]

t,, °C 300 | 400 | * | 850 | 250 | 150 | * | *

t,, °C 20 | * (40| * [ 17| % [30 27| 25| * {35 #

Q.xllx/c | 50| 10 [15] 20 | = | = | = [17| = | = | = | 10
Quulisc | * | + |+ 12|20 [20]50[10] | = [ « [ =

1, % « [ 3035 » | » [ 2030+ » [30]2] *

N, xBr x|« [« « [« |« |« [+]s50[20]15]30

24. KoanuecTtBo Temiaorbl. Tenjossie ABMraTeu

3amaua 1. JBa OAMHAKOBBIX METAJIIMYECKHUX IIapa ABHIKYTCHA CO CKOPOCTS-
MH U; B U, HaBCTpeuy Apyr apyry. Ilpu Heympyrom yzape HX TeMmepaTrypa
noseltaerca Ha Af. OnpejennTte 3HaueHWe BeJIHYHUHEI, 0603HAUEHHOMR *,

Bapmanr | 1 | 2 | 8 | 4| 5| 6 | 7T

Merann * Cu Sn | Pb * Sn Pb

v, M/c 1,0 * 3,0 | 2,0 | 3,0 * 3,0 | 2,0 | 2,0 * 1,0 5,0
Uy, M/C 1,0 2,0 * 1,0 | 4,0 1,0 * 3,0 2,0 3,0 * 3,0
At, 1073 °C 4,35 | 25,0 | 52,5 * 32,2 { 28,3 | 100 * 17,4 | 88,0 | 11,3 *
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3amaua 2. B Boxy maccoii m,, B3ATYIO IpU TeMIIepaType t,, Opocuan Ky-
COK JIbJla Maccou m,, MMelomuil Temneparypy t,. Eciix uepes Bogy IpOIyCTHUTE
100-rpagycHbIi BOASHOM map Maccoifi ms, TO TeMIepaTypa CMeCH CTAHET DaB-
HOM ¢. BrluMciauTe 3HAYEeHMe BeJUYUHHI, obosHaueHHoit *. (IToTrepu Temna
He Y4YUTHIBaiiTE.)

2,0 [ 1,0 1,5 3,0 * 3,0 | 1,5 | 1,0 2,5 2,0

30 15 25 40 45 * 60 65 5,0 10

my, KT 0,10 | 0,10 * 0,05 | 0,10 | 0,20 | 0,20 | 0,30 * 0,05 | 0,20 | 0,15

ty, °C 0 |-50|-10| * }-380|-50|-10|-4,0|-20]| = 0 | -30
ms, T 20 30 | 10 | 10 * 40 30 10 | 50 | 20 * 40
t, °C 25 27 | 25 [ 165]| o * 40 0 40 | 66 0 *

3azauya 3. ABTOMOGUJB TpOraeTca C MeCTa ¥, ABHIrAfACh DPABHOYCKODPEHHO,
3a BpeMsa { IPOXOAUT NYTh S Ha IOABEME C YIJIOM HAKJIOHA 0. K MJOCKOCTH Io-
pusoHTa. Macca aBromobuna m, KIIIl aBurarens , pacxon GeHauHa mIpu cpen-
HeM Ko3a(dduiueHTe CONPOTUBJIEHHUA ABUIKEHUIO B cocraBiaser V. Ompexeaure
3HAUYEHWE BeJUUYUHBI, 0003HAUEHHOH *,.

Bapmanr| 1 | 2 | 3 | 4|5 | 6|7 |89 |10]|11]12
t, ¢ * 15 10 15 20 15 15 * 10 5,0 '10 20

8, M 50 * 50 120 | 150 { 120 | 200 | 200 * 25 70 180
a, ° 8,0 [ 6,5 * 4,0 | 9,0 | 11,5 | 8,5 4,5 9,56 * 12,5 | 6,0
m, T 1,2 2,3 5,0 * 4,0 6,0 3,0 | 0,60 10 8,0 * 0,80
n 0,25 | 0,30 | 0,28 | 0,26 * 0,20 | 0,21 | 0,28 | 0,22 | 0,27 | 0,26 *

k 0,11 | 0,12 | 0,14 | 0,12 | 0,16 * 0,10 | 0,12 | 0,13 | 0,15 | 0,16 | 0,10
V, mn 26 76 90 63 240 | 535 * 40 690 ( 120 | 640 43

3anaga 4. B nuiuuape moj HeBECOMBIM MOPIIHEM ILIOHIAAbI0 S HAXOLUTCSA
HaCHIIIIeHHBIN BoAAHOM nap. Tyaga BOphICKMBAIOT HEOOJBINOE KOJUYECTBO BOABI
Macco¥l m Ipu Temneparype t. B pesayibTaTe 3TOro mopileHb ONycKaeTcA Ha
BoicoTy h. Haiigute 3HaueHMe BeMUYMHBI, 0003HaUeHHOI *. (ATMocthepHOe faB-
aenue p, = 100 kIla; TensoeMKOCThIO MUIWHJAPA U TENJIOOTAauYell MOYKHO IIpe-
HebOpeus.)
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1 t 1 8 |6 |78 10| 11 12
S, c? 100 | 150 | * | 250 | 300 | 850 | * | 450 | 500 | 550 | * | 650
m, t 050 | * [50[40] 10 | * [25] 15 | 10 | * |12 | 8,0
t, °C * | 10 |2 |3 | * [40 25| 10| * [ 15| 0 |50
h, cm 1,0 {38 (63| * |105| 16 [15| % | 50| 19 |63 | *

25. duexTpHUecKue 3apAabl U dJIEeKTPUUYECKOe IoJIe

3agaua 1. [IBa OgMHAKOBBEIX MeTAJJIMYECKMX IIAPHKA AuaMeTpoM d, paclo-
JIO}KeHHbIe Ha PacCTOAHUM | APyr oTr Apyra, B3auMOZeHCTBYIOT ¢ cujiaoi F B
caydae, ecau 10™° % Bcex 9/IeKTPOHOB, COAEPIKALIMXCHA B ATOMAax IEPBOTO La-
pHUKa, IMepeHeCeHbl Ha BTOPOM IMapuk. BriuncinTe sHAUE€HHE BeJIUYUHBI, 060-
3HAYEHHOH *.

Merann Al Fe | Ag| Cu | A1 | Fe | Ag | Cu | Al Fe | Ag | Cu

d, c™m * 0,6 08| * (0,7 1,0 * 0,9 | 1,2 * 0,6 | 1,6
LM 0,5 ¥ 10,6110 * |0,6]| 0,3 * 04 1,5 * 10,9

F, mxH 0,24 | 36 * 37 | 50| * [ 280 (866 | * | 866 | 55 *

3agauya 2. I3 6eCKOHEYHOCTH C paBHEIMHM CKOPOCTSIMH U HAaBCTpedy ZApYyr
APYyry ABUKYTCA OAUHAKOBEIE 3apAKEeHHBIe YACTHILI, UMelollue Maccy m U 3a-
panx ¢ xaxxzada. HanMeHbIlee pacCTOAHME, HA KOTOPOE OHM MOTYT cOJIM3HUTHCH,
paBHO [. OmnpezieanTe 3HAYEHHE BEJIMYUHBI, 0603HAUYEHHOM *.

v, KM/c * 1 8 2 * 3 1 2 * 5 7 3

m, 1,7 -107%" kr 1 %* 1 5 4 * 1 4 3 * 2 1

g, 1,6 -107° Kn 1 1 1 * 2 2 1 * 1 1 1 *

l, am 54|68 | * | 27 | 3,8 20 « | 34 2,8 15,4 * | 15

3agaua 3. Yactuna, uMeomasa Maccy m, U 3apan ¢, ABHIKETCSA HABCTPEUY
vacTulle, UMeloUleil Maccy m, u 3apAn ¢,. Ha 6GoabImOM paccTOAHWM ADPYr OT
Apyra 4acTHILI 06JaaloT CKOPOCTSAMH U; M U, COOTBETCTBEHHO. MUHMMAILHOE
paccTofgHMe, Ha KOTOpoe cOJMM3ATCA yacTHUBI, paBHO [. OmpeaenuTe 3HauyeHHe
BEJIMYUHBI, 0603HAYEHHOH *.
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BapuaasT 1
my, 1,710 kr | 1

[VCR I U A )

my, 1,710 kr | 1

g,1,6:10"Kn |1 | 2 | 1 | 1 1 * 11 | 2 2 1 1| 2

g 1,6 10 Kn-| 1 | 1. | * | 2 1 1 1 2 2 * 1 1

vy, 10* m/c 18| 11 | 15 | 14 * 16 | 2,0(1,0| 0,8 11,0]2,0]| *
vy, 10* M/c 0 * 101(|1,2| 30 (16{1,0{(0,5| * |3,0|0,8]|1,0
I, 108 cm ¥ 14,712 |6,0(0,7314,4|4,5| * (100 4,2|5,2| 19

26. Hanpsa:XKeHHOCTh M IMOTEHI{HAJ 3JEKTPHYECKOrO IOJIA

3amaua 1. Toueunwie 3apansl ¢,, ¢y, 3 PACIOJOXKEHBI Ha KOOPAMHATHOM
naockoct XOY B TOUKax ¢ KOOpPAMHATAMH (X5 Y,), (X35 Us), (x3; Y3) cooTBer-
cTBeHHO. YeMy paBHBI cuHJIa B3aMMOZEHCTBHUSA MeXKIY 3apaAjaMH ¢, U ¢y, Ha-
NIPAXEHHOCTh MOJISI, CO3AAaBaeMOro STUMH 3apAjaMy B TOYKe, I'ie HAXOJUTCS
TpeTH# 3apsaj] gz, T. e. B TOYKe C KOOpAWHATaMu (X3; Ys), M CHia, NeHCTBYIO-
mas Ha 3apsag ¢i?

Bapuanr 1w 2 3 4 5 6 7 8 9 10 | 11 12
q,,» HKn 10 10 | 40 10 15 | -20|-10| 30 | 20 | -5 | -25| 10
9, HKX -20 | 20 10 | -40 | 15 20 | -10| 30 | -20 | 25 10 | -15
g5, HKJx 10 5 10 (-10| 15 10 5 6 10 5 10 5
Xy, AM 0 0 1 1 0 3 4 2 2 4 3 3
Y, AM 0 0 0 1 2 4 1 1 3 4 1 0
X3, AM 0 0 1 4 2 1 1 4 4 0 1 0
Yz, AM 2 2 3 4 0 2 4 1 6 0 3 3
X3, AM 1 1 0 3 2 0 2 3 3 0 0 5
Y3, IM 1 1 2 3 2 0 2 1 4,5 4 0 5

3anagua 2. YacTuua ¢ 3apafoM ¢ U Maccoil m, OyAydYHu IIOMeIeHHOH B ofn-
HOPOJAHOE 3JIEKTpHUYECKOe II0Jie HANPAXKEHHOCThI0 E, HauMHaeT ABUraTtbcA
BXOJIb CHJIOBOM JIMHHMH IIOJIA M 4Yepe3 BpeMsA t, HNPOMAA paccToAHUWE | MeXay
TOYKAMH IIOJIS ¢ PA3HOCTHIO moTeHHuajoB U, nmpuobperaeT ckopocTh v. Omnpe-
JeJINTe 3HAYEeHUs BEJIMYHH, 0603HAUYEHHBIX *.
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Bapsanr , 1|2 31 4 5 6.
g, 1,6 10 Kn |-2| -1 | 3 * | -1 | * 3 | 4| 3 * 4 | -1
m,1,7-10%kr | * | 4 |10 | 16 * 28 | 20 | 18| 72 | 27 * 52
E, xH/Kn * 10,33 * * * 0,67 [ 0,29 | * * 1,0 3,0 *
t, MC 0,5 * 1,0 * * * 2,5 * * * * 3,6
U, B 20 * * 150 | 200 * * 50 * 150 | 300 | 250
I, cm * 30 * 25 16 15 * 45 | 36 * * *
v, Mm/c 6,0 * [85|21,2|6,0134] * | * |39/|153]|57,1| *
A
3axaua 3. BeckoHeuHas AU3JIEKTpUUYECKad IJIOC- c
- *
KoCcTh A A, (puc. K20) nMeer noBepXHOCTHYIO IJIOT '
HOCTb 3apfAfia C,; Iap U3 AWAJEKTPUKA PaauycoM r |
MMeeT MOBEPXHOCTHYIO ILIOTHOCTH 3apsfa o, Hanpsa-
JKeHHOCTb II0JiA B Touke C, Haxoasmeiica Ha paccro-
auuu | or medrpa O mapa, paBHa E. Onpegenurte
3HAUeHHe BeJWUYHHBI, 0003Ha4YeHHOH *. (Y4THuTe, 4TO
OClA,A,.)
Puc. K20 A,
Bepmamr | 1 | 2 | 8 | 4 | 5| 6 8
o, aKn/m® | * [ 25 | 30| 20 |35 | * | 380 | 25|20 | 40 | * [ 15
Gy aKa/m? | 25 * 20 50 20 | 35 40 | 35 10 15 *
r, cM 10 | 15 * 50| 10 | 5,0 | 5,0 * 15 20 10 5,0
I, cm 30 |45 |60 | * [40| 20 | 10 (50| * | 3,0 | 40 | 30
E,xH/Kn | 1,2 1,5|1,7] 1,3 * 28118114 1,1 * 2,5 | 0,85

3agaua 4. HasneKTpu3oBaHHBIN IIap pPagMycoM r HMeeT 00'beMHYIO IJIOT-
HOCTh 3apsaga p. Cuya, geiicTBymlolnas Ha TOYEUHHIH 3apax @, HaxogAmuiics
Ha paccTosHUM d OT IOBEPXHOCTM IIapa, paBHa F. Omnpesenure 3HaueHHE
BeJIMUKHEI, 0003HAYEHHOH *, 9HEepruio B3auMojeiicTBuA 3apana @ u mapa. Ha-
YepTHUTe rpadMKN 3aBUCHMOCTH HANPSKEHHOCTH 3JIEKTPHMYECKOro HOJIA H IIO-
TeHIMaJa mapa oT paccTosausa R 40 ero meHTpa.
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BapmasT 112 3|4 |5 |67 |89 |10]11]12
Q, 10°Kn 20 (15| 40 |35 | 25 | 10 | 380 | 60 | 50 | 45 | 50 | 10
p, 108 Ka/m3| * (30|60 |40 | * | 70 | 85 |70 | * | 40 | 10 | 90
r, cM 30| * (8070 12| * |80 [40]50]| * [30]8,0
d, c™m 10 | 15 * 30 30 18 * 8,0 9,0 14 * 10
F, mxH 24 | 53 | 590 * 370 | 260 | 850 * 600 | 530 | 63 *

27. DIEeKTPOEeMKOCTh KOHIAEHCATOPA.
OHEpPrusa 3JeKTPHYECKOro IOoJisA

3amaua 1. IInmockuii KOHAEeHCATOP COCTOMT M3 KPYIJIBIX ILJIACTHMH AUAMET-
poM d, paccTosiHMe MeXKAY KOTOPBIMH X. Mexay IJIaCTUHAMU HaXOAUTCHA IIPO-
cJoMKa TOJIIWHOM | ¢ AM3JIeKTPUYECKO# mnpoHunumaemocrtsio £. KoHaencarop
3apfAKeH Jo HanpsaxxeHusa U, aapsaa Ha ero miacTuHax ¢. OnpexnesnTte 3Hade-
HUe BEJHUYHHBI, 0003HaYeHHOMH *.

Bapmanr | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 |11 ]12
d, cM 10 11 15 * 16 20 12 | 8,0 * 20 25 16
€ 2,11 6,0 * 4,0 | 5,0 | 2,0 | 8,0 * 6,0 | 4,0 | 2,0 | 3,0
I, Mm 4,0 * 50|60 2,0} 40 30190 9,0 7,0 * 6,0
X, MM 70 (30} 90 | 80| 4,0 * 5,0 10 12 * 50| 7,0
g, HKx * 39| 10 | 5,7} 7,4 | 9,3 * 4,4 ( 6,1 | 10,3 | 29 | 5,9
U, B 200 | 100 | 300 | 200 * 200 | 200 | 400 | 400 | 300 | 200 *
3amaua 2. Ha pucynke K21 wuaobpaxena B 1 K I D
cxeMa COeAVHEHWs OJMHAKOBBIX KOHAEHCATO- [ 1
POB, eMKOCTh Kakaoro us kKotopeix C. Hampsa-
sxenume U mopaercss Ha KJeMMbl, YKasaHHble B 1 . o
Tabaune. PaccuuraiitTe eMkocTh ODarapeu KOH- ~ [ -1 1
JEHCATOPOB M 3apaAf Ha Ka)XJAOM M3 HUX. I I
Puc. K21 A Il F Il E
BapuanTt 1 2 3 4 5 6 7 8 9 10 11 12
C, Mx®d 1 2 5 4 6 10 1 2 5 4 10 8
U, B 200 | 800 | 100 | 200 | 300 | 400 | 500 | 400 | 300 | 500 | 200 | 100
KiaemMMsl AF | BD | DE | BK | EF | KD | DF | BF | AK | EK | AB | AE
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3agaua 3. dJeKTpHUecKoe moje o6pasoBaHO ABYMs IapajjebHBIMU T'OPH-
30HTAJIbHBIMHM 3apAKEeHHBIMHU IlacTuHamMu AJauHoi 5,0 cm. IloBepxHocTHas
IUIOTHOCTH 3apAZI0OB Ha BepPXHeEH IJlacTHHe ©,, Ha HU)KHell — o,. B moJe Bie-
TAeT CO CKOPOCTBIO U, IOJ YIJIOM o K ocu X YacTHIa Maccoi m c 3apAAoM (.
(Ocy X mapanienbHa HJacTHHaAM B GOKOBOH CTODOHe IJIACTHHBI, KMeOMIei
aauay 5,0 cM; yros orcuuThiBaeTcA oT ocu X B HampaBJieHWH BepxHeH mjac-
THHBI; M, — Macca 3JeKTPOHa, m, — Macca NPOTOHA, M, — Macca O-4acTH-
Obl; 3HAYEHMEe 3apAfa ¢ YacTHIbLI KPATHO € — 3apAAay 3JeKTpoHa.) Bruieraer
YacTUIla U3 II0JS CO CKOPOCTBIO U moj yrioMm P K ocu X, cOBepIIUB Iepeme-
ImeHHe § U NPOIHAs PasHOCTb IIOTEHIUAJOB ¢, — ¢,. Onpegennre pabory moJid,
HU3MeHeHNe KHHETHMYECKON M IHOTeHHHAaJbHOH 3HEepPruM YacTHIbI, CKOPOCTH
BBLJIETA YACTHUIBl U U 3HAYEHHUHA BEJHUYMH, 0603HA4YeHHHIX *. CHiy Ts)KecTH He
yuuTsiBaiiTe. HanpaskeHHOCTD MOJIA mJIaCTUHBI IPHU pacdeTax OIPHUMHTE DaBHOM
HaIPAXKEeHHOCTH IO0JI 0eCKOHEYHOM PABHOMEDHO 3apAMKEHHOM NJIACTHHEI.

N
Z2
= (3]
&= 5 Q:
i 2 &
8 v b S
R o N (3] | o
) ] 13 o> £ o g .
-8,85 -15 m, —e * 50 * *
17,7 20 m, —e * * 0 ¥
8,85 * m, +e * % 0 20
8,85 -45 m, +e 0,9 * * *
-8,85 -20 m, +2e¢ 0,8 * * *
-8,85 45 m, —e 22 * * *
0 * m, -e * 50 * 20
-17,7 30 m, +e * * -5 *
0 10 m, +e 1,1 * * *
0 -15 m, +2e * * 0 *
0 26,55 30 m, —e 38 * * *
712 | 26,55 0 -20 | m, —e * * * 20

3amaua 4. 3apsyKeHHBI KOHZeHcaTop eMKocTwio C,, ofiajamoumuii 3Hep-
rueii W, moACOeAWHAIOT K He3apsyKeHHOMY KOHAeHcaTopy eMKocThio C,. Ko-
JIMYECTBO TEILJIOTHI, BBHIJEJUBIIEeCA MPU IepepacupefesieHUX 3apala MexIy
HUMH, paBHO Q. Onpeaenure sHaueHUe BEJINUYHHBI, 0003HAYEHHOH ¥.
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Bapmanr | 1 | 2 | 3 | 4 | 5 | 6 | 7 |89 |10] 11|12

C,, Mx® * 10 | 20 15 * 15 10 | 20 * 10 | 20 | 15

W, ox 0,1 * (0,2(025] 0,5 * 0,6 10,6 0,8 * 0,5 | 0,1

C,, ME®D 3,0 | 8,0 * 12 15 | 20 * 10 | 15 15 * 16,0

Q, Mm% 37,56 |1 180 | 86 * 300 [ 170 { 400 | * | 440 | 180 | 100 | *

28. 3akon Oma naa yyacTkKa Iemnu

3amaua 1. Ilog geiicTBHMEM 3JIEKTPUYECKOr'O MHOJS HAIPAXKEHHOCTbIO E
3JIEKTPOHBI IIEPEMEIlaloTCsI B HPOBOJHUKE CO CKOPOCTBHIO U. YeJIbHOE COIpo-
THUBJICHHNEe NPOBOAHUKA P, KOHIEHTpalUus CBOOOAHBIX 3JE€KTPOHOB B HEM I.
OmpezennTte 3HaUeHHEe BeJIHMUYMHBI, 0003HAYEHHOH *.

BapmanT 1 2 3 14| 5 6 7 |8 9 10 | 11 |12
E, MB/M 8,0 | = 27 | 78| 7.4 * 20 |110| 61 * 39 | 62
v, 108 m/c 30 | 60 * 170| 50 | 40 * [ 75| 90 | 80 * 100

[0 1080M ‘M * 5,5 1,7 | 21 * 9,8 5,7 | 10 * 95,8 | 2,7 (5,9

n, 102 m73 0,60 | 0,63 (0,84 | * | 058|084 |064| *|0,37|040(0,82| *

3amaua 2. M3 mMukpoaMimepmerpa ¢ IpeJejoM H3MePEeHHsA CHUJIbI Toka I
M COIPOTHBJIEHHMEM KaTyIIKu R, N3roTaBIMBalOT aMIIEPMETD C NIPeAeJIOM H3Me-
PEeHMA CHJIbl TOKa | MJM BOJNBTMETD C IpeAesioM U3MepeHHuA HanpsaKenusa U
NyTeM IOAKJIOUEHUA IIIYHTAa CONPOTHBJIEeHMeM R uiau 100aBOYHOTO CONPOTHUB-
neaus R . Boruuciaure 3HavYeHHA BeJIMYMH, 0G03HAUEHHBIX *.

Bapmanr|{ 1 2 3 4 5 6 7 8 9 10 11 12

Iy, MA [0,05]| * |0,20] * 0,15 0,50 | 1,0 | 0,20 * 10,100,560 | *

R;,, xOm | 2,0 (1,0] =* 0,5 * 0,2 | 0,1 * 3,0 * 0,6 | 0,2

I, A o1 |0,1| 0,2 | 0,3 * * 1,0 2,0 * 1,0 * 0,1

U, B 10 (10} 20 10 30 25 * * 50 | 100 * ®

R, Om * 1,0| 0,5 * 0,1 0,2 * 10,01] 0,3 * 6,1 | 2,0

R,, xOM * * * 32,8 199 * 9,9 | 200 | 997 | 998 | 9,4 |49,8
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3anaua 3. Ha pucynxke K22 nsobpaskeHa cxe- B K D
Ma COeANHEHHS OAUHAKOBBIX PE3NCTOPOB, CO-
NPOTHBJEHHUE Ka)KAOr0 M3 KOTOPhIX paBHO R.
Hanpsaskenne U noaaHo Ha KJIEMMbI, YKa3aHHbIE
B Tabauiie. BeluMciauTe CONPOTHBIEHHE IIENH,
HANIpSAYKeHHe Ha KaXXJOM M3 Pe3UCTOPOB M CHJIY
TOKA B HEM, a TaKye MOII[HOCTb, BBIJEJAILLY- A E
IocA B LIEIMH. F

Puc. K22

Bapuanr 1 2 3 4 5 6 7 8 9 10 | 11 | 12

R, kOm 2 3 5 6 8 10 1 2 2 11 1 10

U, B 10 15 | 26 1 30 | 20 | 25 10 10 10 5 5 40

Knemmel DF | BF | AK | EK | AB | AE | AF | BD | DE | BK | EF | KD

3agaua 4. JJeKTpPOoHATrDEBaTeN b, BKJIIOUEHHBI B ceTh HanpAxeHunem 220 B,
umeet KIIIl n u mosBossgeT 3a BpeMsa T HarpeThb BoAy Maccoit M Ha At rpany-
COB, AOBels ee A0 KHUIEHHA, a YacTh 3TOM BOABI Maccoii m ob6paTUTs B map.
HarpeBarejip H3TOTOBJIEH U3 IIPOBOJIOKH C YAEJBHLIM COIPOTHBJIEHHEM p, AJIH-
HO# | m anamerpoMm d. OnpejesnTe 3HAUYEHHE BeJUUYHNHBI, 0003HAUEHHOI *.

BaprasT 1 2 3 4 5 6 7 8 9 10 | 11 | 12
n, % * 50 60 55 45 60 40 50 * 45 55 35
T, MUH 15 * 15 20 20 15 10 8,0 8,0 * 10 15
M, xr 0,64 | 2,0 ¥ 10,93 046 |1,1| 0,60} 0,39 | 0,37 | 0,33 * [ 1,0
At, °C 100 80 70 * 60 80 | 100 90 95 80 60 *
m, r 40 100 | 50 20 * 30 15 40 20 40 10 30
%0"8 OM M 45 50 100 | 110 | 120 * 45 40 100 | 110 | 120 | 130
L™ 13,5 | 18,2 | 9,3 | 5,2 | 9,5 | 9,1 * 19 6,0 8,3 8,4 | 8,8
d, Mm 0,4 0,6 | 07|03} 03 05| 03 * 0,4 0,6 0,4 | 0,6
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29. 3akon Oma aad moJHON memnu

3amaua 1. KiemMmbl ucrounuka Toka ¢ 9JIC 6 u BHYTPDEHHMM CONPOTHBIIE-
HHEM r 3aMKHYJH IIPOBOAHUKOM AJWHOM [ m Maccoit m. IIpu sTom cuia Toka
B Ieny Oblna paBHa I. MeTaj, H3 KOTOPOTO CAeJaH IPOBOAHUK, YKa3aH B Tab-
auie. Onpegenure 3HadueHUe BeJMUYMHBI, 0603HaueHHOI *.

Bapmamr | 1 | 2 | 3 | 4| 5 | 6 | 7 | 8| 9 |10} 11]12
& B * 11,0(20|45|10(20| * |30]|45]|1,5]|30] *
r, Om 05| * [1,0{08(02]|07[10| * |1,0]|05]|08]0,5
I, M 10|15 * |10 (50| * [12|10] * | 15| 10| 10
m, T 15 200 67 | * | 14 | 74| 48 | 15 | 34 | * | 24 | 5,0
I, A 20151040 * [1,0|10]20[40[20]| * |[1,0
Merann Al | Cu | Ag | Cu | Al Cu | Ag | Al | Ag | Cu | Ag | Al

3anaua 2. IIpu noaxaouYeHuMN K 6aTapee rajibBAHUYECKUX 3JI€MEHTOB pe3uc-
TOpa CHJa TOKa B IlellN paBHa [,, HaUpAXKeHHe Ha pesucrope — U,, MOIHOCTh
TOKQ BO BHelnHe# menu — P,. Ilpu noaksioueHHMM K dToil Xe GaTapee Apyro-
ro pe3ucTopa Cuja TOKa B Henu paBHa [,, HampsA:keHHMe Ha pesucrope — U,,
MowjHOCTE ToKa — P,. Oupegenure 3C u BHyTpeHHee CONPOTHUBJEHHEe Gara-
peu, a TakKe 3HaYeHHEe BeJIMUYUHBI, O0O3HAUEHHOI *.

Bapmamr| 1 | ‘2 | 8 | 4 | 5 | 6| 7|8 |9 |10 11|12
I, A * 130|1,0]1,0[20]|40(30]|1,0| * |20/ 20 |30
U,B |25| * |25|11|80|60][30(13]|55]| * | 10 |6,0
P,Br |50|135| * |11 (6,0 | 24 [ 90|13 22 [66| * | 18
I, A 3040 (20| * |40|20[40]05|20(10| 15| *
UpB [1,5]40 |20|90| * |90 * |1,4]|65|39]|105 7,0

P,, Br 4,5 16 | 4,0 | 2,7 | 16 ® 8,0 * 13 | 3,9 | 15,8 | 14

3anaua 3. B menm, cxema KOTOpOil u3006-
pakeHa Ha pucyHke K23, 6arapes rajbpBaHU- ”

YyeCcKUX aJjieMeHTOB obaanaer DAC & um BHYT- A B
PEHHUM coOInpoTHBJeHueM 7. CompoTHBIIeHHE [ ] :l_

| ES— |
yuacTka AB paBHO R. EMKOCTE KOHIeHca-
Topa C, ero sapsax ¢, cujia Toka B menu I.
BeruucauTe 3HauyeHUe BEJIUUYHHLI, 0603HadYeH-
HOH *, Jl}"ll
Puc. K23 |
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T 15 * 75 {90 12 | 6,0 | 3,0
r, Om 1,0 { * 110|005 | 20| 0,5 | 0,2 * |1,0] 1,0 [ 0,6 | 0,5
C, m® 0,10 (0,05 * (0,15|0,20| 1,0 | 0,50 | 0,20 | * | 0,06 | 0,50 | 0,50
R, Om 05|05 |10 * |40 (005 15 | 18 (25| * | 05| 0,5
I, A 1,0 | 2,0 | 1,0 | 2,0 * 20| 1,0 { 20 |20] 20 * 1,0
g, 10%Kn| 45 | 50 | 6,0 30 | 60 * [ 100 | 40 | 20 | 18 | 100 | *

3amaua 4. K ucrounuxky Toxa ¢ 3JIC € u BHYTPEHHHM COIPOTHUBJIEHUEM I
NOAKJIOUEeH 3JIeKTpUYecKuit daiiHuk. Korza Boja B HeM KHMIHUT, TO M3 ero HO-
CHKa ILIOLajbI0 TIOIIEPEYHOro ceyeHUs] S map BHIPHIBAETCA CO CKOPOCTBIO U.
OmpenennTe 3HaUeHNE BeJHMYHHLI, 0603HaueHHON *. (IIoTepH Tema He YYHTHI-
BaiiTe, aTMochepHOe AaBjeHMe cuuTaiiTe HOpMaabHeIM, KIIJI MCTOUHMKA TOKA&
PaBHEIM 1).)

r, 01?{ 2,0 ¥ (1,0 1,0 | 2,0 | 2,0 * 30 (15|20 (14| *
mn % 90 95 * 90 | 95 | 93 | 90 * 95 | 98 | 90 | 96
S, cm? 1,2 | 2,0 | 2,5 * 1,0 (30| 25 | 1,0 * 1,56 | 4,0 | 2,0
v, m/c 2,614 (09| 1,5 * 4,1 | 3,6 | 1,7 | 1,3 * 5,6 | 1,0

30. Coennnenne mcrouHukoB Toxka. Ilpasmaa Kupxroga

3anmaua 1. IIpu mociefoBaTeIbHOM COENMHEHHM N OJMHAKOBHIX MCTOYHHMKOB
Toka ¢ SJIC § ¥ BHYTPEHHHMM CONPOTHBJICHMEM I" KaXKJblii B 6aTapeio M IOACO-
€IMHEeHUH K Heil jJaMOe compoTHBJIeHMeM R Hampsi)keHue Ha JiaMIe COCTABM-
Jo U. Onpenennte 3HadeHHMe BeJUUYHMHBI, 0603HaYEeHHOM *.

é B 1,5 * 806,012 [1,5| * | 45| 3,0 | 6,0 | 12 *
r, Om 0,50 |10 | * 1,5)20)10(10f( * ;05010 1,5 | 1,5
R, Om 20 | 7,56 | 10 * 20 [ 40 | 92 | 68 * 85 | 42 | 54
U, B 20 15 1 15 | 27 ® 12°| 46 | 34 | 15,3 * 42 | 27
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3anaua 2. IIpu mapasnjiesbHOM COEIWHEHUM 71 OJUHAKOBBIX MCTOYHHUKOB TO-
ka ¢ 9JIC 6 u BHYTPEHHUM CONPOTUBJICHHEM I KaXXAbIi B Garapeio M IOAcoe-
AMHEHUH K Hell pe3ucTOpa CONpOTHBIEeHHEM R MOIIHOCTB, BHIZENAIOLIAACH B
pesucrope, cocraBiaseT P. Onpesenure 3HaueHUe BeJIUUHHLBI, 06O3HAUEHHOH *,

Bapmaur| 1 2 3 4 5 6 7 8 9 10 11 | 12

n 4 * 2 5 6 4 * 2 3 5 4 *

é B * 6,0 * 45 | 7,56 | 6,0 | 7,5 * 3,0 | 12 | 6,0 | 4,5

r, Om 0,8 (1,56 | 1,0 * 0,6 0,4 |1,2] 0,6 * 0,5 ( 0,2 | 3,0

R, Om 1,3 | 2,56 (23,5 0,3 * 0,1103]| 0,2 | 0,3 * 0,1 |1,0

P, Br 1,3 | 10 | 5,9 | 24,3 ]| 125 | * 90 | 67,5 | 10,8 | 200 * 19,0

3amaua 3. B snexkrpuyeckoil uemnu, cxe-
Ma KOTopoii m3obpaskeHa Ha pucyHke K24,
K JI000# mape TOYEK MOYKeT 6bITh ITOXKJIIO-
YeH UCTOYHUK TOKa ¢ IAC € u BHyTpeHHUM
COIIPOTHUBJIEHHEM 7 (ILJIIOC MCTOYHHKA TOKAa
COeAWHAIOT C IEePBOIl TOYKOI M3 YKa3aHHBIX
B Tabismune map). BuyrpeHHee compoTuBiie-
HHe 7' Ka’KJOro MCTOYHMKA TOKA M COIpO-
THBJeHUe R KaskJoro pesucropa pasuo 2 Om.
Briunciure HanpsikeHme Ha BceX 3JIeMeH-

Tax LeoH U CHJIY TOKa B HUX. Puc. K24
BapmasT 1| 2 3 4 |5 6 | 7] 8| 9 |10f11]12
Touxu BK |CK | DK | KB | KC | KD | AB | AC | AD | DF | CF | BF
NOAKJIIYEHUA
6 B 3 | 4 2 2 1 4 4 | 3] 23|11
é., B 2 3 5 4 1 6 8 | 4 3 5 | 2|1
6, B 4 5 6 4 2 8 1 2 2 3 1 4

31. Tok B pa3zauuHBIX cpexax

3anaua 1. Ecaim B MeTajlinuecKoii nmpoBosioKe AuaMeTpoM d (poa MeTajja
ykasadH B Tabinne) cuia ToKa paBHa I, TO cpedHAs CKODOCTH Apeiida anaexT-
POHOB IPOBOAMMOCTM paBHa U. BbIuHCJINTe 3HauyeHHe BeJHUYUHBLI, 0003HAa-
yenHo# *. (CumraiiTe, YTO UYHCJIO 3JEKTPOHOB IIPOBOAMMOCTH PABHO YHCJIY
aTOMOB.)
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Bapuanr | 1 2 | 3| 4 5 | 6 | 7 8 | 9101112

Metasnn Cu Al | Ag | Pb Cu | Pb | Ag Al Al | Al | Ag | Cu

I, A * 2,0 | 6,0 * 3,0 | 5,0 * 4,0 | 10| * |40} 3,0

d, Mmm 1,0 * 4,0 | 1,0 * 2,51 3,0 * 1,0/05| * |0,5

v, mm/c | 0,10 | 0,07 | * | 0,97 (0,13| * 0,030,183} * [3,2]2,2]| *

3amaua 2. B aHO KioBeThl, mpeAHasHaAUYEHHOM
AJA TIPOBeJeHUS 3JIeKTPOJU3a, BMOHTHDOBAHBI
crep:xkHu (puc. K25), KoTophle IpM HOAKJIIOYEHUU
MCTOUHMKA TOKa CJyXKaT aJieKTpomamu. Kioeery
HATIOJIHUJIM BOJAHBIM PacTBOPOM ITOBAPEHHOM COJIM
M BKJIOUYMJMN TOK. Insa cbopa BeigeNsawOIlerocs
BOAOPO/ia HaJ, KATOAOM IIOMECTUJIH NMpPOOHUDPKY, 3a-
NOJHEeHHYIO0 BOAOM, KOTOPYIO BOAOPOJ IIOCTENEHHO
BeITecHseT. IIpu cuie Toxka I 3a Bpems T BbLAE-
nsierca Bogopon ob0wvemom V. Temmeparypa cpe-
nbl t. ArmocdepHoe AaBJjieHHe cUHTaliTe paBHBIM
100 xIla. 3anumuTe YypaBHeHHA XHUMUYECKHUX pe-
aKIUi, TPOUCXOAAIIMNX IIPH 3JIEKTPOJH3e IOBa-
peHHoOiT conu. OnpenenuTe 3HAUEHHE BEJIHYUHEI, Puc. K25
0003HAaYEeHHOH *.

Bapuanr | 1 2 3 4 5 6 7 8 9 {10 | 11 |12

I, MA * 50 70 | 100 * 50 | 150 | 170 * 60 | 80 [ 120
T, MHH 10 * 20 12 10 * 13 21 14 * 23 | 11
t, °C 27 17 * 37 17 | 20 * 12 22 | 32 * 24

V, cm® 155 | 56 | 113 * 68 | 85 | 153 * 118 | 81 | 140 | *

3anaua 3. PaccTrosiHme Me)xay KaTOAOM M aHOAOM B rasopaspaaHoil TpyOke
paBHO L, Hampsi)XeHue, IPA KOTOPOM HAUMHAETCS CAMOCTOATEJIBLHBIN paspAn,
paBuo U. T'as, samosHsammui TpyoKky, umeer sHepruio moHusauum W. Cpea-
HAA AJHUHA cBOOOZHOIO mpofera 3JieKTPOHA B rase cocrasiser A. Onpexaeinre
3HAYEeHWE BeJUUYUHBI, 0003HAUEHHOI *.

Bapuanr| 1 2 3 4 5 6 7 8 9 10 | 11} 12
L, cm * 20 (10| 70 * 80 | 20| 10 * 40 | 25| 12
U, xB 9,8 * 2,2 9,0 | 12,5 * 7,2 1,6 | 2,7 * 2,6 0,6

W,aB |24,6|21,5] * {154 13,9158 | * | 14,9 | 12,56 | 12,8 * (10,4

A, MM 1,0 | 0,5 | 0,7 * 0,1 0,3 0,4 * 0,7 1,1 |1,3| *
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3agaua 4. Kpemuuesnlii awox (ero I,mA |
BOJILT-aMIIEPDHAd XapaKTepPUCTHKA I puBe-
geHa Ha pucyHke K26) coeamnen mnocJe- :
JOBATEJBHO C PE3UCTOPOM CONPOTUBJIEHU- :
eM R m moZKJIOUEH K HMCTOYHHKY TOKa ‘ i
Hanps)xeHuem U B mpsaMoM HalpasBJie- ? !
Huy. BelumciauTe cuiy TOKa B Iend, Ha- g ;
OpsaXKeHHe Ha pPe3uCTope, CONPOTHBJIEHME 3 /
Auona IIpH OOpATHOM BKJIIOUYEHHH, €CJH 7 50 ]
Hamps)KeHuWe Ha HeM paBHO Uy, Ilo- ]
cTpoiiTe rpad®uK 3aBUCHUMOCTH COIIDOTHB- I
JIeHUA AHOAA OT CHJBI HPAMOro TOKa [y ‘B_zbo 2100
4yepes Hero. ofer P >
S 1 .0,’8( U B
Puc. K26 - |I,MxA
U, B Usp» B | Bapmamtr | R, Om U, B Uy B
2,0 -100 7 25 2,0 -200
1,8 -150 8 20 1,8 -250
1,6 -200 9 25 1,6 -300
2,0 -250 10 20 2,0 -100
1,8 -300 11 25 1,8 -150
20 1,6 -150 12 20 1,6 -200

32. CuioBoe geiicTBHEe MATHUTHOI'O ITOJA

3amaua 1. B BepTUKaNbHO HAIPABJIEHHOM OJHOPOJHOM MATHWTHOM IIOJIE€ C
- MHAYKIUe# B Ha ABYX TOHKHUX HUTAX TOPHU3OHTAJLHO IOABEIIeH IIPOBOJHUK
Maccoii m u pauHoii l. Ecau cuia Toka B npoBogHUKe paBHa I, TO OH cMmelia-
eTcs TaK, 9YTO HUTH IIoABeca o0pas3yioT ¢ BEePTHKAJIbIO YroJ o. BeiuuciauTe 3Ha-

YyeHHWe BeJHUYNHBI, 0003HaueHHOU *.

\

Bapmanr | 1 | 2 | 8 | 4 | & 7|89

B, Ta * 0,5| 1,0 | 0,5 i,O 0,709 0,8 I

m, © 20| * | 40 60|60 |50 | * [35| 25| 40| a5 | =
l, cm 10 | 8,0 * 12 | 7,0 | 14 | 9,0 * 13 | 6,0 | 20 18
I, A 3,0 10| 0,5 * 4,0} 10| 0,5 | 0,8 * 7,0 | 5,0 | 3,0
a, ° 17 { 7,5 10,.5 12 * 11 | 9,0 | 13 60 * 42 39
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3anaua 2. IIpoiiga yCKOpSAIOIIyI0 pasHOCTbL HOTeHIManoB U, yacTuia Mac-
coil m c 3apsifoM g WoNafaeT B OAHOPOAHOE MATHHUTHOE IOoJie ¢ MHAYKIuel B
TAKMM 00pasoM, UTO HampaBJIeHME e€e CKOPOCTH U COCTABJAET Yrojd ¢ ¢ Ha-
npasJieHMeM MArHUTHOTO NOJisi. B MArHMTHOM moJie YacTHIa ABUYKETCA IO CIIH-
panu, nepuop ee obpamenusa T, paauyc opbursl R, mar cnupaau d. Onpene-
JATe 3HA4YEeHUs BeJINMYUH, 0003HAUYeHHEIX *. (¢ — 3JeMeHTapHBI# 3apAA, m
mg,, m, — Macca 3JeKTPOHA, HPOTOHA WJIM C-4ACTHILLI COOTBETCTBEHHO.)

e?

m m, | m, m, m, | m, m, | m | m| m, m, m, | m,
q +e ~e +e 4 +2¢ +e -e | +e | —e +2e -e +e
U, B 100 | 150 | 200 | 300 * * * * * * * *
B, MTn | * 0,2 20 * 30 * * 110 * * * _ 10
o, ° 30 | 60 * * * 30 | 45| 30 * * 60 | 30

T, mc * * * 40 * 0,30 | * * * 0,50 | 107 | *

R, cm 3,0 * * 15 * * 1,0(10| 10 | 100 | 1,0 | 30

d, m * * 0,30 * 0,20 * *1 * [ 1,0 5,0 * *

v, Mm/c | * * * * (0,10 10 (5,0 * |0,20 * * ®

3amaga 3. Karymka rpoMxoroBopurens auaMerpoM D coaep:XUT N BUTKOB
nposoga. MexaHuUYecKas YKeCTKOCTh Aud@ysopa rpoOMKOroBopuTeas kB, HHAVK-
IMA MarHUTHOTO HOJIA ero mocroseHOro marEuTta B. Ilpu cuae toka I KaTtym-
K& TPOMKOI'OBOPHTEJIA CMEILLAeTCA Ha DACCTOAHUE X. Onpenenm-e 3HAYEHHE
BEJIMYNHEI, 0003HAUYEHHOH *.

D, mm 40 ( 45 | 50 | 30 * 35 * 25 | 40 | 50 | 45 | 60

N 70 | 100 | 80 * 180 | 150 | 80 * {120} 130 | 140 | 110

B, MmTx 200 | 95 * [170 | 110 | 95 [ 160 | 120 | * 70 | 105 | 125

k, H/M 70 * 90 | 75 | 80 | 100 | 65 | 80 | 90 * 100 | 110

X, MM * [5,0(80)80|90]| 10 |3,0| 6,0} 7,0 6,0 * 15

151



3agaua 4. Mexay miacTHHAMH ILJIOCKOro KOHAeHcaTopa (Imioliajb ILjiac-
THH S) TeYeT CO CKOPOCTHIO U IMPOBOAAINAA JKUIKOCTH, MUMEIOIasa AUIJIEeKTpU-
4ecKylo npoHunaemoctb & KoHzeHcaTop nomeiieH B MarHUTHOE IIOJI€, BEKTOD
MarsuTHOH MHAYKIMHM B KOTOpOro mapajujiejieH IJIOCKOCTH IIACTHH W IepIIEeH-
AUKYJIAPEeH BEKTOPY CKOPOCTH JKHAKOCTH. 3apfAj Ha IJIaCTUHAX paBeH (.
Breruucianure 3HaueHUe BeJIWUYUHBLI, 0003HAYEHHOMH *.

BapmanTt 1 2 3 4 5 6 7 8 9 10 | 11 | 12

S,10%cm? | * 30| 20 [ 1,6 | 6,0 * 3,0 90| 7,0 | 10| * 2,0

v, Mm/c 10 * 7,0 | 5,0 | 8,0 | 3,0 * 10 10 {8,0] 11 *
£ 80 60 * 25 [ 30 | 4,0 | 2,5 * 4,5 | 20| 80 | 5,0
B, Tn 0,5 | 1,0 { 0,7 ® 0,5 1,1 ( 0,9 | 1,56 * 10,6 0,4 0,9

g, vxKn (0,71 | 2,4 0,35 0,10 * |0,09]|0,02]|2,6]0,22]| * | 250,10

33. JJIeKTPOMArHUTHAA MHAYKIHUA. OHEePrusg MarHHTHOI'O
IOJIA TOKa

3amaua 1. IlpoBoJsiouHas KBaJpaTHas paMKa CO CTOPDOHOH a, coaep kalas
N BHUTKOB, HAXOAUTCHA B OAHOPOAHOM MATHUTHOM mHoJie. YTOJI MEXJY ILJIOC-
KOCTBIO PaMKM M BEKTOPOM MAarHHUTHOM HMHAYKIMKA B mons paBeH ¢, MarHUT-
HBIH IIOTOK, NPOHMBLIBAIOLIMII paMKy, paBen @®. Omnpenenure 3HadeHHe BeJH-
yuHEI, 0003HaueHHOI *. Kakoil BpamiaTe/JbHBII MOMEHT JeifiCcTByeT Ha paMKYy,
ecJIA CHUJIa TOKa B Heil [?

Bapmawr | 1 | 2 | 3 | 4 {5} 6 | 7 | 8| 9 |[10] 11 | 12

a, cM * 15 10 | 8,0 | 15 * 7,0 10 | 8,0 | 12 * 11
N 30 * 70 | 100 | 80 | 40 * 20 | 90 | 60 75 *
B, Tn 0,2 0,1 * 0,4 02| 0,7 | 0,2 * 0,6 0,1 0,3 | 0,4
0, ° 90 | 60 | 25 + | 15 10 20 15 * 60 30 75

&P, vB6 50 | 195 | 253 | 128 | * | 30,4 | 33,5 | 207 | 271 | * | 73,5 | 467

I, A 01(2003,08(12(03 |16 |1,5]|14 (08| 0,4 | 0,7

3amaya 2. MarHuTHass MHAYKIUS OJHOPOAHOrO MATHUTHOIO IOJIA BHYTPU
OUINHApPa paauycoMm R imHeiiHo BospacTaeT co BpeMeHeM: B = kt. MaruutHoe
IoJie HaIpaBJIEHO BAOJb OCH LUHUJIHHAPA, HAIPAXKEHHOCTh BHUXPEBOT'O 3JIEKTPH-
YEeCKOro IoJid Ha paccTodHMU L or Hee paBHa E. BbluucauTe 3HauyeHUe BeIH-
YUHBbI, 0003HAYEHHON *.
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Bapmame | 1 | 2 | 3 (4| 5 |6 | 7 |8] 9 [10 | 1 |12
R, cm x| s |8 |2|* 6|7 |9|*]|5s|4]s
k,Ta/c | 20 | * | 15 [60| 40 | * | 90 |75| 50 | * | 80 |90
L, cm a2 |« 1|3 |s|* 126 | 7| |8
E,B/m |00 0,30 0,45 | * [ 0,60 |20(1,47| * |0,38 | 1,25 [ 1,28 | *

3agaua 3. KoHTYp M3roToBjieH U3 MeTaJLIM4YeCKOH NMPOBOJIOKHM AuaMeTpoM d
B (hopMe IJIOCKOr0 KDPYroBOTO BUTKA paAuycoM r. KOHTYp IIpoHU3BIBaeTCS Mar-
HHTHBIM IoJieM ¢ uHgyKnuei B. Ilpy m3MeHeHHH HaIpaBJIeHUS MAarHMTHOTO
MOoJIsT HA IPOTHBOMOJIOMKHOE 4Yepes IONEpedYHOe CeYeHWEe IIPOBOJIOYHOI'O BHUTKA
NPOXOAUT 3apaAx q. HopMasb K HJIOCKOCTH BHTKA COBIAaZaeT ¢ HalpaBJeHUEM
JMHAHA MHAYKIHAM MarduTHOro mojda. Poa Meranna ykasaH B Tabiaune. Briuumce-

JTEe 3HAYEeHUe BeJIMUYHWHBbI, 0003HAUYEHHOI *.

Bapmanr | 1 | 2 |8 |4 |5 | 6 |7 |8| 9 10|10 12
MeTtann Al | Ag | Cu ‘ Al | Cu Al Ag | Cu | Ag Cu Al | Ag |
r, oM sle o u| x| 3 |7 [a]«|5|7T]9
d, Mm 10| * |1,5/20]10] * |09]09| 05| * | 08|15
B,uTa |07 |10 * |08|1,2]| 04| * |09]07|08]| * |05
¢ MEx |16 |1,9|28| * |28|076|25| * [098] 10 |0,75] *

3apaua 4. IIpu cune Toka I sHepruss MarHUTHOTO TOJISI COJIEHOMJA HHIYK-
THBHOCTHI0O L paBHa W, a MarHMTHBLIM IIOTOK B coJieHoujae paseH ®. Ompeze-
JUTe 3HAUEHHUS BeJUYUH, 0003HAYEHHBIX ¥.

Bapuanr | 1 | 2 | 3 |4 |5 | 6 |7 |8 | 9 |10] 1112
LA 08| * | 50| * |20| * |80 * | 40| * | 60| *
Lta  |L1f04a| * |+ | % o7 0205 *+ [ x| * |08
w, x| * (32| % [o8|05| * | * (00| * [40] 36| *
®, B6 # |« 20|04 ¢ [ 14| % | % [ 08|20 * |24
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34. MexaruueckKkue KoJeOaHUSA

3anaua 1. I'pys Maccoil m, NpUKpEIJIeHHbIA K IPYKHUHE JKeCTKOCTbIO k, co-
BepIIaeT rapMoOHHYeCcKHe KoJie0aHMA C 4acTOTOM v M aMILIUTYAON X, B ropH-
30HTAJIBHOM MJIOCKOCTH. B HauajbHBINE MOMEHT BpeMeHH KOOpAWHATA X PaBHA
x,/2, a B MOMeHT BpeMeHHM ¢ (asa rKoirebaHUil, MPOEKIIUH CKOPOCTU M yCKOpe-
HUA, KHHETHYEeCKAs U IOTEeHIHaJbHAsA 3HEpPruH rpysa, & TaKKe IIPOeKnud
CHJIBI YNIPYTOCTH PaBHHl COOTBETCTBEHHO ¢,, U,, a,, E., E_ , F. Onpegenure
3HAUYEHHUS BEJHNYHNH, 0003HaueHHHIX *., 3anmMIINTe ypaBHEHHE 3aBUCHMOCTHU
x = x,cos(ot + ©y) ¢ KOHKPETHBIMM 3HAYEHUAMU BEJHYHMH M IOCTpoiiTe rpaduk
aToi#t 3aBucHMOCcTH. Macca IpYyKMHBEI BO MHOI'O pa3 MeHbIIe MAacChl rpysa, CH-
Ja TPeHHUs OTCYTCTByeT.

Bapmamr | 1 | 2 | 8 | 4 | 5| 6| 7 | 8|9 |10[11] 12
m, r * | 100 * % * 1100 ® 200 | * x | .200
k, H/™m * 20 * 100 | * * * 10 * 20 * *
X, CM 1005} 1005|1005 )| 05|10 10]0,56}{1,0 0,5
v, I'nm 10 * 5 10 5 10 5 * 10 5 10 5
t, ¢ 0,1(02(|0102j}01(02)| 0,2 (0,1 0,2(0,1]0,2]0,1
¢,, pan * * * * * * * * * * * *
U, M/cC % %* * * * % * % %* %* * *
a, M/02 * * % * * * * * * * * *
E,, I * * * * 15 * * * * * 1,8 *
E,, mIx * * 1,25 * * * * * 2,3 * * *
F,H -2 % * %* * * -0,5 * * * * *

3anaua 2. Illapuk maccoit m, uMeomuil 3apAn ¢, NOABEIIEH Ha JIETKOH He-
PacTAXHUMOM HHUTH AJAWHOM ! M mpuBefieH B Kojaebanue. Ecam moa Imapukom
IIOMEeCTHUTh 60JIBIIIYIO MeTaJIJIMYEeCKYIO IMNacTHUHY C HOBerHOCTHOﬁ IIJIOTHOCTBIO
3apaga ¢, TO Nepuon KoJie6aHu mapHuKa B Bep'rnxanbnoﬁ IIJIOCKOCTH COcCTa-
put T. OnpeaesuTe 3HaueHUe BeJIMYMHEI, 0003HadeHHOil *. Ilepepacmpeznese-
HHUEM 3apfAJ0B Ha ILJIaCTUHE MOXKHO IpeHeOpedb. YCKOpeHHe CBOGOAHOTO maje-

HUA TPUMHUTe paBHBIM 9,81 M/c2.

Bapwanr | 1 | 2| 3 | 4 [ 5| 6 | 7| 8 | 9 [10] 11|12

m, r * 1.6 ( 1,8 1,4 | 2,0 * 1.4 2,0 1,8 | 1,6 * 1.4
q, HKxn 5,0 * 7,2 | -9,83 | 78| -8,0 * 99 | -7,7189 ]| 9,9 *
l, cm 52 | 47 * 54 56 63 60 * 43 52 62 58

c, mKa/m? [ 1,8 21| -19t * [28] 1,4 [238|-21| * |[1,7(-21]16

T, c 141,41 1,4 1,6 * 1,2 (1,56} 1,5 1.4 * 1,5 | 1,5
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3amaua 3. MaremaTuueckuii MaATHUK Maccoit m ¢ AaMHON HuTH | TOIUIKOM
BBIBEJIM U3 IOJIOXKeHUA PABHOBECHUS, U OH COBepIIaeT Majble KojebaHUA BOIU-
3K IOJIOYKEHNS DPaBHOBECHA TAKUM o6pa3oM, UTO B MOMEHT OTKJIOHEHHMA HUTH
Ha yrojl 0. OT BEPTHKAJIU €ro KUHeTHYeCKad M IMOTeHIUaJbHAsA 3HEPrUM DaBHBI
cooreercTBeHHO E, m E . HauGousblnée OTKIOHEHNE MAATHHUKA OT MOJIOMKEHMS
PaBHOBECHA COCTABJIAET O,. BBIUMCINUTEe 3HaYeHUA BeJIM4YMH, 00O3HAYEHHRIX *.

l, cm 60 * * 90 * 1120 |1 90| 80 | 60 | 120 [ * 60

a, ° 40|35 | 20 (1,6|3,0| * |26 * |1,6] 3,0 3,5 *

E,10'mIx | * |{0,89]0,40 [2,7| * [ 6,0 | * * 11,11 * | 3,4/ 0,85

E, 10 mx | 2,9 | * 0,7 | * [3,2| * * 10,15 * | 1,6 | * | 0,35

a,, ° 5,0 | 4,0 * 3,0({4,0| 6,0 |45} 3,5 * | 4,56 5,0 *

3anaua 4. I'pys maccoil m 3axkpenJieH Ha
npy»xuHe xectkocTbio kB (puc. K27). Ilpu
AeiictBuu cuibl F = F coswt rpys cosepiaeT
KosieDaHusA ¢ nepuogoM T U aMIUIUTYOOHR X,,.
Omnpezenure 3HaYeHMEe BeJHYKUHBI, 0003HA-
YeHHOH ¥, Puc. K27

F=F,cosot

>m, Kr 0,5 * 15(20(1,2| 1,8 * 2,0 ( 0,5 |2,5]| 1,56 |0,75

k, H/m 75 | 280 | 100 | 130 | * 40 | 90 | 200 | 70 * | 140 | 250

F,, H * 2 6 4 3 5 6 * 4 5 * 8

M?

T, c 0,75 0,50 | 1,0 * 12,0 * 1,6 (0,75 1,25 | 1,5 | 1,0 *

X, CM 10 5 * 8 12 | 15 | 10 8 * 5 10 5

35. KonebaTeapHbIil KOHTYD

3axaua 1. KosebaTeabHEI KOHTYP COCTOMT U3 KOHAEHcCaTopa €MKOCThio C
M KaTymKH NHAYKTUBHOCTBIO L. Ilepnoa cobcTBeHHBIX KosebaHuii koHTypa T,
YacToTa v, KPyroBasi 4acToTa ®, aMIUINTYyJa KojiebaHmui#t cuiasl Toka [,, aMIim-
Tysa xoxebanumil 3apana Q. Onpefennre 3HAYEHUS BEJMUNH, 0603HAYEHHBIX *.
IloTepu sHepruu He y4UTHIBaiTe.
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Bapuasr 1 3 4 5 6 7 8 9 10 11 12
C, n®P * | 400 | 800 | 600 * 300 [ 200 | * | 400 | 800 * 100
L, MT'n 10 ® * 0,2 #* 0,5 | 40 * * 20 | 5,0
T, mc 0,1 2,0 * ® * * 0,5 * 0,2 * *
v, kI'n * 50 * % * 100 “ % * * * *
o, kI'g * * 500 | 400 * * * 1100 * 200 *
I,, MA * 10,5 * 0,1 | 0,2 ® * 0,4 * 2,0 * 5,0
Q,, MmxKn | 2,0 8,0 * * 0,4 ! 0,56 ® 0,2 ® 10 *

3amaua 2. B njgeanbHOM KoJe6aTeJIbHOM KOHTYpe (eMKOCTh KoHAeHcaTopa C,
MHAYKTUBHOCTbL KaTyIUKU L) mpomcxomAT cBOOOJHBIE djJeKTpUuecKue Koneba-
HHUS ¢ aMILUIMTYJo# cuibl Toka I,, 3apaga q,, HaIpsKeHUA Ha KOHJAeHcaTope
U,. B paccmaTpuBaeMblii MOMEHT BpeMEHH CHJIA TOKa B KOHType I, 3apAA KOH-
ZeHcaTopa (¢, HalpsKeHue Ha KoHAeHcatope U. PaccuurtaiiTe 3HaueHUSA BeJH-
YuH, 0003HAYEHHBIX *,

Bapuasr| 1 2 3 4 5 6 7 8 9 10 | 11 12
C, mx® | 60 | 50 * 100 | 30 40 ® 40 60 | 50 | 100 | =
L, Tr * 10,6 1,5 * 1,0 1,5 2,0 * 0,5|10]| 1,5} 0,5
I, A 0,82 * * 0,50 * * 1,3 {0,562 | 1,6 | * * 1,1
Gy> MR [ % * ® 5,0 * 3,2 * 4,0 * 12,5 * 1,3
U, B 150 | * * % 90 % % * * * | 200]| =
I, A ¥ 11,91 0,67 ® 0,23 | 0,40 | 0,84 * * * * 10,49
g, MKn | 4,2 | * 3,2 * * * * 2,8 16,0 * 18 *
U, B * 60 40 15 * ® 150 * * 40 * *

3amaua 3. Karyiuka MHAYKTHUBHOCTBIO L IpucoeguHeHa K IIJIOCKOMY KOH-
JeHcaTopy C ILUIOHIAAbI0 S MJACTUH U IPOMEXYTKOM d MeXXJAy HUMH, 3aroj-
HEHHBLIM BeIIleCTBOM C AMJJEKTPUYECKO NPOHUIAEeMOCThI0 & AMILIUTYZa KO-
neGaEuii cunbl TOKa B KoHType [, HanpsokeHuUs Ha KoHzeHcartope U,. Ompe-
AeJHTe 3HAUEHHE BEJMYMHBI, 0003HAYEHHOH ¥,
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Bapmamr | 1 | 2 | 8 | 4 [5| 6 | 7 |8 |9 |10 1] 12

L, MmTH * 40 30 128 | 20 25 * 50 20 31 40 35
S, cm? 20 * 25 20 15 35 30 * 15 10 40 25
d, cm 0,5 0,8 * 1,0 [ 1,2 | 0,4 1,0 1,4 * 0,5 08| 1,2
€ 2,1 6,0 2,5 * 2,5 6,0 2,2 2,0 81 * 6,0 17,0

I,, MA 0,15 | 0,10 | 0,20 |y 0,10 | *.| 0,15 | 0,10 | 0,25 | 0,30 | 0,40 | * 0,50

U, B 5 | 20 15 10 8 * 4 10 8 20 5 *

3amaua 4. 3apaz ¢ Ha OOKJagKax KOHAeHcaTopa KojebaTeJbHOro0 KOHTYpa
HU3MEeHsieTCA C TeYeHUeM BPeMeHH t IIo 3aKOHYy g = k,cosk,t, rae k, u k, — mo-
CTOAAHHBIe BeJMYMHEI. KakoB du3HuecKHil CMBICJ 3THX NOCTOAHHBIX? Brigmc-
JauTe MEePHUOA U YacTOTy KoJiebaHuili B KOHTYpe, aMIUIUTYAbl KojieOaHuil 3apsd-
Ja ¥ CHJbI TOKa. 3anuimute GopMyJy 3aBHCHUMOCTH CHJILI TOKa OT BPEeMEHH.

Bapmanr | 1 |2 (3| 4 [5]|6 |7 (8| 9 [10f{11]12

k,, aKn 100 [ 10 |1 200 (20 |20 |80 (40 (500 } 100 |5 25

ky, KT 20 (40 |50 |0,2 |80|50(|40)1,5|0,25{0,8 |10 | 2,5

36. IlepemennbIil TOK

3amava 1. Pamka miomanbio S, comepskaitad N BHTKOB IIDOBOJIOKM, Bpa-
IMAaeTcss ¢ 4YacTOTOH Vv B OJHOPOJHOM MAarHHUTHOM Iojle ¢ MHAyKuuei B. Mak-
cumanbHoe 3HaueHue DJC paBHO 6, OnpefenuTe 3HAUYEHHE BeJUYUHBI, 0603-
HayeHHoii *. Hamumure dbopmyny saBucuMocTH MarauTHoro moroka u 9JIC
B paMKe OT BpPeMeHH, eCJM B HaudalbHEIH MoMeHT BpemeHu JDJIC paBHa 6.

Bapuasr | 1 | 2 | 3 | 4 | 5 | 6|7 8|9 [10]11]13

S, cm? 200 | 500 | 100 * 100 200 | 500 * 500 { 100 | 200 d

N 100 | 200 * 800 50 100 * 80 | 600 | 500 * 200

v, 06/mMun | 600 * 480 | 120 | 240 * 30 24 | 120 * 60 30

B, mTn * 600 ( 400 | 200 * 100 | 500 | 800 * 400 ; 300 | 800

G 10'B| 10 |31,5]| 6,3 |12,6 | 4,0 | 12,6 [ 3,15 | 1,8 | 5,5 63 4,0 | 4,0

6, 10"'B | 87| 73|55 (109|346 10,9 | 2,73 | 1,6 | 4,8 | 54,6 | 3,5 | 3,46
0
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3agaua 2. dieKTpHUYecKas Ienb, u3obpakenHasa Ha pucyHke K28, moax.ro-
YyeHa K MCTOYHUKY IIePEMEHHOr0 HAIpPAKEeHNs, U3MEHSIONIErocsa II0 TapMOHH-
yeckoMy 3akoHy. ComporupieHue pesucropa R. IlokasaHus amnepmerpa u
BOJIBTMETDA PaBHBI COOTBeTCTBeHHO /] M U, aMIauTyAHble 3HAYE€HHUA CHUJIBI TO-
kKa u Hanpsoxenus [, u U,. Beluncaure sHaueHHA BEJMYUH, 0603HAYEHHHIX *.
IIpubopsl cunTaiiTe HAEATBLHBIMH.

200 | * * * | 800 | 300 | 500 | * * * | 600

I, A * 2,0 | * | 40| 0,5 * * 1,2 * 150108 *
U, B * * * | 220 | = * * * * 1380 = *
I, A * * 1,4 | * * 2,0 * * 2,8 | * * 1,5
U, B 380 * 220 * | 127 | * | 127 * (380 * (220 *

3amaua 3. Ounekrpuueckaa nemns (puc. K29), comepaxaias pesucTop compo-
TUBJeHHeM R, KaTymKy HMHAYKTHUBHOCTHI0O L M KOHAeHcaTop eMKocTehio C,
MOAKJIIOUEeHA K HCTOYHMKY IIePEMEHHOr0 TOKa C YacTOTOH v M HaNpAXKeHU-
em U. Cuna Tora B nenu I, HanpsKeHuUsi Ha Pe3UCTOpe, KATYILIKe, KOHMEHCAa-
TOpe paBHEI coOTBeTCTBeHHO Uy, U, U,. IlocrpoiiTe BEeKTOPHYIO AUarpamMmy
U ompejenuTe 3HAYEHUS BeJHUYHUH, 0003HaueHHHIX *. Briuucaure casur ¢as
MeXAy KoseGaHMAMHM CHUJIBI TOKA M HANPAMKEHUA, a TaKKe MOIIHOCTh TOKa
B pesucrope.

R, Om 12 15 10 10 | 35 | 40 * 25

L, mTH 50 * 20 | 50 (100 | * | 150 300| * | 100} 50 | 200

C, Mx® 120 (250 ( % [150( * [100| 25 | 50 | 150 | * | 300 | 80

v, I'g 100 | 50 {100 | 50 | 100 | 50 | 100 | 50 | 100 | 100 | 50 50
U B * 36 * * 42 | ' * 54 * 90 * * 80
I, A * 1,5 * * 0,8 * 1,3 * 3,0 * * 1,6
Uy, B * * * 21 * * * * * * * *
U, B 50 * 30 ® * 52 * ® * 100 | 46 ®
Uy, B * * 40 * * 26 * 87 * 63 * *
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3amaua 4. OnexTpudeckas nens (puc. K30), comepxamana pesamcTop COIpo-
TuBJeHUEeM R, KaTymIKy WHAVKTHBHOCTHIO L M KOHZAeHCATOP eMKocThi0 C,
NOAKJIOYEeHA K HMCTOYHUKY IIEPEMEHHOro TOKA C YacTOTOH v U HampAIKeHH-
eM U. Cunel TOKa B HepasBeTBJIEHHON 4YACTH LieNH, B PE3HCTOPE, KATYIIKe
M KOHJeHcarope paBHbI coorBeTcTBeHHO I, Ip, I;, I.. IlocTpoiiTe BEeKTOPHYIO
AUArpaMMy ¥ OIpeJieIUTe 3HAYEHUS BeJIWYWH, 0003HaueHHHIX *. Briuuciure
caBur ¢as Mexay KoJe0aHMAMM CHJIBI TOKA B HEPA3BETBJIEHHON Ilenmy U Ha-
npsXKeHreM, a TaKyKe MOILIHOCTh TOKAa B pe3UCTOope.

R, Om 52 * 110 ( T 82 'il ’ 7 3 55 36 28 |
L, mT'm | 100 | 200 | 200 | 150 | 400 | 400 | 300 | * | 400 | 200 | 100 | 200
C,Mr® | 50 [ 100 20 | 30 * 50 | 120 | 20 | 60 40 40 *
v, I'm 100 | 50 * 1100 [ 50 * 50 [100]| 50 | 100 * 50
U, B * 36 | 42 * 54 70 * 1110 * 80 24 12
I, A * [0,77T| * * 1,1 * * 11,2 * 2,2 * 10,44
Ip, A * * * 10,44 | = * * * * * * *
I, A * * * * * 0;56 0,96 | * * * * *
I, A 0,75 * 0,63 | * * * * ¥ 16,79 * 10,60 | *

3anauya 5. Ha pucynke K31 msobpakeHa Bek-
TOpHAA AUArpaMMa AJIis Ienu [ePeMeHHOro TOKa.
Casur ¢as ¢, MOIIHOCTH TOKa B uenu P. B Tabiau-
Ile YKa3aHbl aMIJINTYJHble 3HAYEHUS CHUABI TOKa U
Hanpsamenus. Onpejennrte 3HadyeHHe BeJUUYHHEI,
o6o3HaueHHOI *.

Puc. K31




Bapuasr 1 2 3 4 5 6 7 8 9 10 | 11 12
I,, A * 1,0 | 1,56 | 2,0 * 2,0 | 2,0 38,0 * 1,5 | 3,0 | 2,5
U, B 130 ® 180 | 110 | 280 * 200 | 450 { 320 | * | 400 | 280
0, ° 15 10 * 20 10 15 * 10 15 | 20 * 20
P, Br 94 | 140 | 130 | * 340 | 340 | 190 * 310 | 78 | 590 *

3anaua 6. IIpu mepegade 3/IeKTPOSHEPrHM Ha pacCTosHMe [ [0 aIIOMHUHHE-
BBHIM IIPOBOAAM AHaMeTpoM d JOMYCKAeTCsl MOTepPSA YacTH Yy SHEPrHH Ha Harpesa-
HUe IIPOBOAOB. Hanpsi)KeHNe B JIMHUU aJieKTporiepenauun U, MOIHOCTH TOKa P,
kooddunuenT momuocty k. Onpepesnnre 3HaueHVe BeJIMUYUHBI, OOO3HAUEHHOH ¥,

Bapmanr | 1 2 3 4 5 6 7 8 9 10 11 12
P, kBr 200 | 300 * 200 | 400 | 200 | 200 | 300 | 400 | 300 | 400 *

l, kxm 300 100 | 200 * 500 | 400 | 500 | 200 | 500 | 200 ® 400
d, MM * 3,5 4,0 3,5 3,0 | 4,0 | 3,0 4,0 | 3,0 * 4,0 3,5
Y, % 5 * 7 10 6 10 ® 8 7 6 8 10
U, kB 80 50 45 70 * 67 110 * 170 | 100 | 110 100
k 0,85 | 0,87 | 0,75 | 0,78 | 0,90 * 0,85 | 0,77 # 0,78 | 0,82 | 0,76

37. MexaHHYEeCKHE H 3JIEKTPOMArHHTHBIE BOJHBI

3agaua 1. CurHasibHas pakeTa, 3alyllleHHAasd BePTHUKAaJIbHO BBEPX C Hayallb-
HO# CKOPOCTBIO U,, PasopBajiach 4epe3 BpeMs t IIOcCjie 3allyCKa, a 3BYK B3DBI-
Ba ObLI YCJBINIAH Ha MeCTe ee IIyCKa uyepe3 BpeMs T mocje B3pbiBa. CKOpOCTh

3ByKa B Bo3ayxe u. Ompefeinre 3HadYeHNe BeJIMUYUHBbI, 0003HAUEHHOUN *.

BapmnasT 1 2 3 4 5 6 7 8 9 10 11 12
Vg» M/C * 49 41 60 * 55 57 49 * 56 46 45
t, 5,5 * 3,5 4,5 5,0 ® 4,2 5,3 6,3 * 5,5 4,8
T, C 0,45 | 0,35 ¥ 0,50 | 0,55 | 0,45 # 0,35 | 0,40 | 0,45 * 0,30
u, m/c 340 | 335 | 330 ® 330 | 340 | 335 * 335 335 | 340 *
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3amaua 2. KosmeGaTenpHBI KOHTYD M3Jy4YaeT 3JE€KTPOMATHHTHEHIE BOJIHBI C
AIuHOH BosHBI A. UHAYKTHBHOCTP KATYIIKH KOHTypa L, nnomajnb NJIACTUHBI
IUIOCKOrO KOHAEHCATOPa S, PACCTOAHME MEXAY IJIACTHHAMM d, AUIJIEKTpHUec-
Kafd NPOHHIAEMOCTh BemecTBa t. OnpesesnTe 3HaYeHHE BeJUYUHBI, 0603HAa-
9eHHOH *.

2,5 2,0 4,0 * 4,0 | 4,0 | 2,0 * 5,0 5,0 2,5 *

80 100 * 150 | 200 | 150 * 300 | 100 | 200 * 80

d, Mmm 0,10 * 0,20 | 0,05 (0,20 * | 0,10 0,20 | 0,05 ® 0,05 | 0,10

€ 3,5 4,0 | 4,5 50 | 6,0 | 6,5 | 3,0 70 | 40 | 55 | 80 | 3,0

A, M * 110 | 170 | 480 * 350 | 170 | 360 * 590 | 320 | 140

3amaua 3. IIpenennHoe pacCcTOsiHHEe, Ha KOTOPOM MOKeT GBITH OGHapyskeHa
MOpCKad nejb KopaGesIbHBIM PaauoOJJIOKATOPOM, PACIIOJNIOXKEHHBIM Ha BHICOTE A
HaJ YpPOBHEeM MOp#, paBHO L. MakcHMaJbHO BO3MOXKHasd YacTOTa CJIeOoBa-
HUS UMIYJBCOB JIOKaTopa paBHa n. OmnpezenuTe 3HaYEeHUS BeJUYUH, 0003HA-
yeHHBIX *. (IIpoAOKNTENBHOCTHIO UMIYJbCa IpeHeGperure.)

6,3 * * 19,3 ® * 17,4 ® * (11,1 * *

* [ 1,0 | * * 1,25 | * * 14| * * 1,7 | *

38. 3aKoHBI OTpaKeHMA H NPEJOMJIEHHMS CBeTa

3amaua 1. [InuHa BOJIHEI CBEeTa B BellleCTBe paBHAa A, dacToTa KojebaHMil —
v. IlokasaTenp IIpeJIOMJIEHHUS BelleCTBA JJs CBeTa C JAHHOH JJIMHON BOJIHBI
cocraByseT n,. BeluuciauTe 3HaYeHHe BeJWYMHBI, 0003HAYEHHOHN *.

w| 1 /2|3 4|56 7]|8]9 10|12

A, MKM 0,45 * 10,57 | 0,55 * 0,40 | 0,65 * 0,62 | 0,75 * 0,85

v, TI'g * 440 | 300 * 250 | 490 * 310 | 360 * 300 | 260

n; 1,36 | 1,52 | * 1,33 | 1,35 * 1,33 | 1,74 * 1,52 | 1,33 *
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3anaua 2. Ha pucynke K32 mokasano mosioxxeHMe 3epKajia U IpeaMeToB [
u 2. IloctpoiiTe us3obpakeHHs NOpeAMeTOB B 3epKaje, ompeleauTe o6iacTb
IPOCTPAHCTBA, U3 KOTOPOHM BHAHO MOJIHOEe M300pa)keHHe mpeamera I.

2
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Puc. K32 r) 1) e)

>

PucyHok a 6 B r I e e I r

3anaua 3. IlmacTuna TOMIMUHON d M3 IPO3PAYHOrO BellecTBa (ero nokasa-
TeJb IIPEJIOMIEHUA 1)) C IJIOCKONapa/UIebHBIMUA I'DAHAMH HAXOAUTCHA B JKHJ-
KOCTH C IOKa3aTejeM INpeJOMJIeHUA n,. JIyd cBera najaer moj yrjioM o K
NOBEePXHOCTH IIJIACTHMHBI U, IPOHJAA CKBO3b Hee, cMelllaeTCA HA PacCTOAHHE 4.
BriunciuTe 3HAYEHHE BEJHYHHBI, 0003HAUEHHOMN *.

1|23 |4|5]6|7|8]|9 ] |10|11]123
n; 16 | 1,524 |1,7{16|1,5|2,4 (1,7 1,6 | 1,6 | 2,4 | 1,7
n, 1,4 ({1,316 |1,5|1,4 13|16 |15]|1,4]|1,3]| 1,6 | 1,5
a, ° 10 20 30 10 20 30 10 20 30 10 20 30
d, c™m * 2 * 3 * 4 * 5 * 6 * 7
a, cM 1,0 * 1,3 * 1,4 * 1,6 * 1,7 * 1,3 *®

3amauya 4. Ha auHe 6axa, 3amoJIHEHHOTO A0 BBICOTHI H IIpo3pavuHoOil »KuA-
KOCTBIO C IOKAasaTejleM IPeJOMJIEeHUS n,, HAXOAUTCA JIaMIIa, CJIYyXKAalllad To-
YeYHBIM HCTOYHMKOM CBeTa. Ha IOBEPXHOCTH >KHIKOCTH DACIOJOXKEH HeIIpo3-
padYHbIii JUCK TaK, YTO €ro LUEHTP HaXOAWTCA TOYHO HAJX JaMIIOH, a guametrp D
TaKOB, YTO CBETOBHIE JIYYM He BBIXOAAT U3 KUIAKOCTH. OmnpeaesuTe sHaueHue
BeJIHYNHEI, 0003HAUEHHOI *.
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n, ¥ 11,3811,36| * 1,47 11,33
H, cm 40 * 50 60 * - 70 30 * 40 70 * 50
D, cm 90 85 * 135 | 110 * 60 | 100 * 130 | 160 *

39. JInu3bl
3anaua 1. Ha pucynaxe K33 nokaszaum npeamersi AB u CD u Toukn K u
M. IloctpoiiTe nsobpakeEusa atux npeameroB u Todek. (Touxka F — ¢okyc
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Bapuasr

10

11

12

Pucyukn

B, €

a, r

B, €

a, n

B, I

a, e

a, r

3amaua 2. C nmomouipo coduparoueil JMH3bI ¢ GOKYCHRIM paccTogHueM F n
onTuYeckoi cuioii D mosyyeHo Ha 3KpaHe u3o0pa)keHUe IpeAMeTa C JIMHel-
HEIM yBesuueHueM [. PaccTossHue OT mpeaMera 0 3KpaHa L, OT JIMH3BEI A0 3K-
paHa [, BricoTa npeamera h, BeicoTa m3obpakeHusa H. Omnpegenurte sHadyeHUs
BeJIMYNH, 0O003HAUEHHBIX *.

Bapranr 1 2 3 4 5 6 7 8 9 10 | 11 12
F, cm 28 * * * * 21 * * 70 * * | 62,5
D, noTp * * 1,8 * * * * * * * |20 *
r * 10,25 * * 2,0 * 10,256 [ 1,6 | * * * *
L M * 2,5 * | 2,0 * 1,0 | 3,0 *# 135630 * *
I, m 0,5 * 0,8 * 1,7 * * 1,2} * * 10,9(1,25
h, cm 10 * 15 | 15 8 6 4 * * 10 * *
H, cm * 2,5 * 10 * * * 7,5 25 12,0 12 | 8,0

3apmaua 3. M3 creksa c ImokasaTejeM IIPeJIOMJEHHUS 7, USTOTOBUJIM JBOAKO-
BBIIYKJIVIO JIMH3Y ¢ OAMHAKOBBIMM DAaAMyCcaMM KPUBH3HBI R 00enx mOBepXHOC-
reif. Eciin JUH3Y ONYCTUTH B KUAKOCTb C IIOKasaTeJeM IIPeJOMJIEHUA N, TO
ONTHYECKAas CHAJa JHUH3bl Oyaer paBHa D, a ¢poxycHoe paccrosaue — F. Ompe-
JeJINTe 3HAUEHWs BeJMUYMH, 0003HAYEHHBLIX ¥,

Bapmaar | 1 2 3 4 5 6 7 8 9 10 | 11 12
n, 1,51 | 1,55 | 1,60 | 1,65 * * 1,54 | 1,60 | 1,55 | 1,51 * *
R, cm * 20 * 10 30 15 * 10 * 15 20 24
n, 1,33 * 1,47 * 1,40 | 1,36 | 1,35 * 1,38 * 1,47 | 1,33
D, antp * * 1,25 | 2,4 * 1,9 * * 1,5 1,0 * 2,0
F, cm 40 45 * * 175 * 50 30 * * 65 *




3agaua 4. lna onpeaenenns POKYCHBIX PacCTOAHMI cobuparomeil U pacce-
nBaomeil JIMH3 HA ONTHIECKOH CKaMbe PACHOJIOMKHUJIM MCTOYHHMK CBETAa, JIMH3bI
B 3KpaH. PaccTosiHMe OT MCTOYHMKA CBeTa A0 Onmikaiimmeii k HeMy JIMH3H L,
paccTossiHHe MeXxay JuH3aMu A. Ha skpaHe ObLJIO IOJIy4eHO OTYETJIHBOE H300-
paKeHue KMCTOYHHKA CBeTa IPH paccTosHuM ! oT saKkpaHa no Gumikaiimeil x He-
My JguH3BI. Korza ke 3KcoepMMeHTaTOp y6pas pacceMBalolIyIio JIMH3Y, TO IJIdA
OOJIYyYeHUsI TAKOro JKe u3o0paskeHMs Ha 3KpaHe eMy MNpUIIIOCh NepeABHHYTh
HCTOYHHUK CBeTa Ha paccrosiHnue a. Paccuuraiite GoKycHBIE DACCTOAHHUSA JIUH3.
PaccMoTpuTe cayuam, Korga GaMiKe K MCTOUHHMKY CBeTa paclojiarajach: a) co-
6uparomasn juH3a; 0) paccemBalommas JUH3A.

Bapumar| 1 [ 2| 3| 4| 5| 6|7 |8 |9 10]11]12
L, M .1,5 0,80 | 0,60 | 0,70 | 0,90 | 0,84 | 0,56 | 1,2 | 0,75 | 0,75 | 0,32 | 1,8
A, cMm 15 20 30 6 ' 9 42 14 10 7,5 60 8 15
l, M 0,60 | 0,70 | 0,65 | 0,50 | 0,36 | 0,91 | 0,49 | 0,85 ) 0,30 | 1,3 | 0,28 | 1,3
a, cM 110 20 35 40 55 49 14 68 42 70 8 137

3amaua 5. Ontuueckas cHJa JUH3 OYKOB, NPOMHUCAHHBIX GJIU3OPYKOMY
(ZaNBbHO30PKOMY) YeNOBEKY, KOTOPBIM MOYKET YHUTATH TEKCT, PACIIOJIOMKEHHBIN
oT Hero He jajee (He 6amxke) I cMm, cocraBaser D. Omnpegenure 3HaYEeHHE Be-
JUYHHEI, o6o3HaYyeHHOH *. IlocTpoiiTe m3o6pakeHue, nmojydaemMoe ¢ IIOMOMIBIO
JUH3BI OYKOB. (B — 6im3opykocTs, I — AAJIBHO30PKOCTA.)

‘Bapmawr | 1 | 2 | 8 | 4| 5| 6|7 |8 |09 |10]|11]12

Hedexr B II B I B I B bi | B I B A

3peHus

l, cm * 45 15 * * 50 | 20 * * 60 | 18 *

D, aurp -2 * * 3 -4 * * 2 -3 * * 2,5

40. Harepdepenuun n gudpakuusa cBeTa

3amaua 1. MexXAy ABYMA CTEKJIAHHBIMM ILJIACTUHAMHU COOKY BJIOMKEH JIHC-
ToK ¢oseru (puc. K34), BcrescTBue uero B oTpa’keHHOM CBETe HA NOBEPXHOC-
TH BepxXHeii NJIACTHMHH BHAHBI IOJOCHI MHTephepenuun. Paccrosnue Mexay
COCEeJHHMMH CBeTJIBIMH HOJIOCAMHM X, TOJINMHA Goabru h, AJUHA NJIACTHH [,

AJUHA BOJIHEI NAxalolnero csera A. PaccuuraiiTe 3HAUEHUE BeJIMYHMHEI, 000-
3HaYEeHHOH *.

Puc. K34 — e ——
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‘1l 284|567 |89 10fufa
* 0,70 | 1,0 | 0,50 * 0,55 | 0,40 | 0,30 * 0,40 | 0,35 | 0,98
0,15 * 0,10 | 0,15 | 0,12 * 0,15 | 0,18 | 0,18 * 0,20 | 0,10
10 15 * 12 10 12 * 10 12 10 * 15
0,75 | 0,70 | 0,65 * 0,60 { 0,55 | 0,50 * 0,45 | 0,75 | 0,65 *
3anaua 2. ][Ba KOorepeHTHBIX MCTOYHHKa S, u S, S, A Sy
(puc. K35) uanyyaror MOHOXpPOMATHYECKMI CBET C Yac- * —¥
ToToil v. IlepBEIiI MaKCHMyM OCBEILlEHHOCTH H& JKpaHe
MN HaxoauTcsa oT Touku O HA DACCTOSHUU X, & pac-
croaHusa AO n S| A (S,A = S, A) paBHBI COOTBETCTBEHHO L
¥ d. OnpefennTe sHaYeHUE BeJWYNHBLI, 0603HAUYEHHONR *.
(Yurute, uto d << L u x<<L.)
Puc. K35 M Q N
Bapmamr] 1 | 2 | 3| 4 | & 6 | 7| 8 | 9 | 10]11]12
v, TI'y | 400 | 450 | 500 | * 550 | 600 650 | * 700 | 750 | 400 | *
x, mm |0,80 | 0,70 * 10,85 | 0,60 | 0,65 * 10,86 | 0,85 | 0,50 * 10,36
L, m 1,5 * 1,91 2,0 1,6 * 1,71 2,1 2,0 * 2,9 1,8
d, Mm * 0,8 |0,9] 0,7 * 0,6 |0,7| 0,9 * 0,8 (0,5 1,0

3agava 3. Ha nudpakIUOHHYIO PEllIeTKy ¢ nepuoaoM d Mok yIJIOM o K HOp-
MaJIi peIleTKH IafaeT ILJIOCKAs CBETOBas BOJIHA (AJIMHA BOJIHBI HU3JIYUYEHHUS A).
Ilpu arom aubpakOHOHHBIE MaKCHMyM k-To mopAaxka Habxrogaerca NmOnx yr-
JoM B x Hopmaiau AubpaKIUOHHOH pelneTku. OnpenesnTe 3HAYEHUE BEJIUYHU-
HBI, 0003HaYeHHOH *.

Bapuanr 1 2 3 4 5 6 7 8 9 10 | 11 12
d, MKM * 5,0 [ 2,0 | 4,0 | 3,5 * 2,0 | 4,0 2,5 | 8,0 * 4,0
a, ° 10 * 15 | 20 30 20 * 10 | 15 20 15 *
A, HM 550 | 600 | * | 750 | 500 | 600 | 450 | * | 600 | 700 | 750 | 500
k 2 3 1 * 3 1 2 3 * 4 3 1
B, ° 17 32 | 29 | 46 * 24 39 | 34 | 48 * 45 20
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HUKa S, M3JIy4yalollero CBeT YacTOTOH v, HaXOAUTCHA

IuadpparmMa ¢ KpyraeiM orBepctneM (puc. K36). Ha L

JKpaHe O, pacnoJIOXKeHHOM OT guadparMel Ha pac-

croaanu L,, HaGnionaerca qudpaknuoHHaA KapTHHA, '
MeHTpaJIbHAsA YacTh KOTOpPoii HamboJiee cBeTJiadA IIPH

MHUHHUMaJbLHOM Auamerpe d OTBepcTHA auadparMsl.

OnpesenuTe 3HAYEHME BeIUUYUHBI, 0603HAUEHHOH *. Puc. K36

3anaua 4. Ha paccroauun L, OT TOUe9HOTO MCTOY- ' 2]

v, TTu | d, MM B Ly,™M| v, Tlo | d, MM
* 4,1 1,3 * 3,4
400 * * 650 3,0
450 3,3 0,8 700 2,6
500 3,5 * 750 3,1
550 4,0 1,6 * 3,5
600 * 13 T 16 | 17 | 400 *

41. KBantei. 9dpdexr Komnrona

3amaua 1. OHeprua KBAHTA M3JyYeHHs PaBHA KHHETUUYECKOH 3Hepruu
3JIEKTPOHA, ABHUIKYIIETOCA CO CKOPOCTHIO U. [IJMHA BOJHBI 3TOro H3JIYy4YEeHUS
cocraBiaAeT A. PaccumraiiTe 3HayeHUe BeJIHUYUHEI, 0003HAYEeHHOIH *, a TakKxKe
Maccy M HMIIYJIbC TAaKOro KBaHTa. (3HAUeHHe CKOPOCTH B Taliulle yKasaHO
B JOJIAX CKOpPOCTH CBeTa C.)

Bapuanr | 1 3 {4| 5 |86 7|8 11 {12
v * 0,4 * 0,6 * 0,8 * 0,7 * 0,3
A, HM 15,7 * 6,06 * 9,68 * 50,2 * 3,64 * 26,6 *

3apnaua 2. HebGonblnas jsaMma MOIJHOCTBI0O N CAYXUT TOYEUHBIM UCTOYHHU-
KOM MOHOXPOMATHYECKOr'0 HU3JIYUYeHHSA C JJIMHON BOJHBI A M €XXECeKYHIHO U3-
Jy4aeT n KBaHTOB. JlaMmma HaxoZuTca B ILeHTpe Henpo3pauHoil cdephsl paguy-
COM r, IIOJHOCTBLIO Horjoumjamineil usnaydeHue. IIpu 3TOM cBeTOBOE JAaBJIeHME
Ha BHYTPEHHIOIO MOBEPXHOCTh chephl paBHO p. OnpenennTte 3Ha4Y€HUA BEJINUYHUH,
0003HaYEeHHEIX *.
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Bapuaar 1 2 3 4 5 6 7 9 10 | 11 12
N, Br 0,51 0,8 * 10,711,2 * 20|14 * 106 | 1,5 *
A, MKM 0,4|0,6 * * ¥ 10,71 0,6 | 0,5 * * * 0,7
n, 108 ¢! * * 2,518 4,2 * * 4,8 1,8 | 3,0 *
r, cM 20 * 10 | 156 * 25 | 10 * 25 | 15 * 20
p, Hlla * 9.4 | 26 * 79| 3.4 * 591 5,1 * | 39,8 | 10,6

3anaua 3. Ilpu Hanps:xenun U u cuie Toka I peHTreHoBCKas TpyOKa u3ay-
4aeT 77 KBAHTOB B OAHY cekyHAay. CpeaHsas IJiKMHA BOJIHBI M3JIyYEHUS pPaBHA A,
KIId tpyOku (OTHOILIEHME MOIIHOCTH PEHTIeHOBCKOro H3JY4YEeHUS K MOITHOCTH
TOKAa) cocTaBiaseT 1. OnpezennTte 3HaUYeHHe BeJUYUHBI, O003HAYEHHOH *.

BapmasT 1 2 3 4 5 6 7 8 9 10 11 12
U, kB * 50 | 60 | 55 | 45 * 45 | 60 55 | 50 * 45
I, MA 2,0 * 2,5 | 1,8 {22 | 3,0 * 2,7 | 20|25 | 1,4 *
n, 103¢'| 9,6 | 84 * 8,9 | 5,9 17 23 * 11 | 12 10 | 9,0
A, HM 0,12 0,15 (0,20 | * |o0,16 | 0,11 | 0,25 | 0,17 | * (0,18 | 0,17 | 0,13
n 0,20 | 0,15 | 0,15 | 0,10 * | 0,20 | 0,20 | 0,10 | 0,10| * | 0,15 | 0,15

3amaua 4. IIpu NMpoxoxXJeHUM DPEHTreHOBCKOTO M3Jy4YeHUA C AJUHON BOJI-
HEI A, 4Yepe3 BeIeCcTBO ObLIO 3KCIEDUMEHTAJIBHO OGHAPYXKEHO, YTO JJIUHA BOJI-
Hbl M YaCTOTA PACCeAHHOTO H3Jy4YeHWUs HHEIE X 4YTO HM3JIyYeHHE, PACCeTHHOe
moj, yrjioM ¢, uMeeT yacrory v. OOBSICHUTE sBJeHUEe M BBLIYUCINTE 3HAUYEHMeE
BeJIMYMHEI, 0003HaYeHHOM *, UeMy paBHa KMHeTUUYeCKasi IHEPrHdA 3JIEKTPOHA

orgauun?
Bapuanr 1 2 3 4 5 6 7 8 9 10 11 12
Agp 1072 | 12,4 | 18,3 * | 11,5 16,4 * 14,3 { 12,8 | * 13,5 | 14 *
0, ° * 120 | 60 * 180 | 70 * 90 | 150 * 100 | 40
v, 101y | 2,02 | * |2,56 | 222 * [217|205] * |1,75| 166 | * | 221
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42. ®dotoadderT

3amaua 1. Merannudeckuit map paauycom R ofiydyaror U3JydeHHEM C AJIH-
HO# BoOJHHI A. Ilpu 3TOM MaKCMMAaJbHBIN 3apAfA, MpuodOpeTaeMulil IIapoM, pa-
BeH @, a nmoreHuuan — ¢. PaGora Bnixoga merasnna A, . Onpenennrte 3Hade-
HUSA BeJNYNWH, 0003HA4YEeHHBIX *,

Bapmamr| 1 | 2 | 3 | 4 | 5| 6| 7|89 | 10 | 1112
400 0B | 53| 48| 18| * | 28|48 | 1,8 | 45| * | 48 | 53 | 43
Roem [1,0{20| * |30([40| * | * [30]40]| * [50]10
noumxm | * |025 * |o026| * |0,22]|042| * |040| * |021| *
QuKn [1,2| * [34 08| * |092(253] * |1,32(365| * [1,76
¢, B * | * |o61| * [030| * | * |o088| * |[1,00| * | *

3anaga 2. IIpu o6aydyeHHMH MeTa/jia CBETOM C YaCTOTOM V MaKCHUMajlbHAaS
CKOpOCTh (POTO3JIEKTPOHOB paBHa v. KpacHas rpaamnna ¢oroadderra Aaa 3TO-
TO MeTaJllla COOTBETCTBYeT AJIMHEe BOJHBLI HM3JydeHHs A. OmpepennTe 3HayeHHE
BeJINYMHBI, 0003HAUEHHOH *,

Bapmant |

1

3

4

5

7

S 12

v, IITy,

*

2,5

2,5

*

1,2

1,8

*

1,9

0,9

*

0,7

1,7

A, MKM

0,48 | *

0,26

0,27

*

0,31

0,55

0,67

0,50

*

0,29

v, Mm/c

0,51

1,2

0,82

0,99

1,32

1,04

1,83

0,56

3agaua 3. Ha doroanement @ (puc. K37)

TIOlaHO TaKoe 3anupalolliee Hanpskeaue U,
YTO IIPH OCBEIleHHH MeTaJJHUYecKol Iac-
TUHKM YJILTPA@HOJETOBBIMH JydYaMH C AJH-
HOH BOJIHBI A IIOKA3aHUSA YYBCTBUTEJIbHOIO
ragbBaHoMeTpa I' mpakTHYeCKH paBHEI HYJIIO.
KpacHoii rparune doroadpderTa aaa MeTasiaa
IJIACTUHBI COOTBETCTBYET YacToTa V

min*

Onpe-
JAeJquTe 3HAYEHWE BeJIUUYHMHEI, 0003HauYeHHOH *.

'3

4

5

6

U,B

1,25

1,39

*

1,32

1,93

1,51

0,92

2,05

A, HM

240

350

260

190

220

180

320

230

T

min?

1,03

0,44

0,97

0,52

1,15

0,55

0,62

169



3anaua 4. B BakyyMHO#l TpyGKe KaToj mIpeAcTaBisieT co0oii MeTasaudec-
KYIO IUIACTMHKY (KpacHas rpaHMIa IJs ero MeTasauaa A, ), & aHO4 — IIOCKH
JIIOMUHECUEHTHBIN 3KpaH, KOTOPHIH CBETHTCSA Hpu GoMOapaAMpOBKe ero ¢Goro-
ajleKTpOoHaM#. PaccTodaHMe MeXJy KATOAOM M AHOAOM L, yCKOpAIOIee 3JEKT-
ponul HanpsxeHue U. Eciau ocBeTuTh Karom nmyykom cBeTa (UacToTa H3Jjyde-
HHUA V) guaMerpoM d, TO cBeTsieecs MATHO Ha aHoje OyzeT mmeTh guamerp D.

BerumciuTe 3HaueHUe BeJUUYUHBLI, 0003HaYeHHOH *.

Bm Amaxs MKM L, cm U, B v, IIT d, MM D, cm
I | 0,57 6 * 0,55 3,0 1,05
0,67 * 120 0,47 4,1 0,96
* 7 160 0,51 5,8 1,31
0,50 8 140 0,63 6,7 *
0,55 10 100 0,56 * 1,72
0,62 9 120 * 2,2 1,49
0,67 5 * 0,47 6,3 1,11
0,57 * 140 0,55 3,1 1,16
* 7 140 0,62 7,8 1,46
0,55 6 100 0,57 4,3 *
0,52 10 120 0,51 * 1,4
0,50 9 160 * 5,1 1,33

43. Mogear aToma Pesepdopaa—Bopa

3agaua 1. MuauMaibHas CKOPOCTb, KOTOPYIO AOJYKEH HMeThb 3JIeKTPOH,
4yTOoOBI IpK yAape NepeBeCTH aTOM BOZOPOAA M3 N-TO SHEPreTHYECKOr0 COCTOAHMSA
B k-e, paBHa v. PaccumnraiiTe ycxopsmwliee HanpsKeHHe, KOTOpoe obecreduT
3JIEKTPOHY 3Ty CKopocTh. OmpenennTe 3HaYeHWe BeJIUNUYHHBI, OG03HAYEHHOMR ¥,

Bepwamr [ 1| 2 | 8 |4| 5 | 6 |7| 8 | o (10| 12 | 12
n | 1 2 * 2 3 * 1 2 * | ‘2 3‘ *
k 4 * 4 3 * 5 3 * 6 4 * 3
v, MMm/c *11,0]10,94 | * | 0,63 | 0,33 * (0,81]12,15| *# | 0,48 | 2,05
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3amaua 2. B aToMe BOAOPOAA 3JIEKTPOH II€PEXOJUT C n-ro Ha k-it sHEpreTH-
gecKuii ypoBeHb. UeMy paBHA 4ACTOTA HM3JYUYECHHOrO (IOIJIOLIEHHOro) KBaHTa?

3agaua 3. a-HacTuna mmeer ckopocth U. HauMeHbIllee pacCTOAHME, Ha KO-
TOpOe OHA MOKeT NPHMOJM3UTHCA K LEHTPY AApa aToMa XHMHYECKOTO 3JIeMEeH-
Ta X, ABUrasch II0 IPAMOi, IPOXOAsMIe# yepes 3TOT LEHTP, paBHO d. Ompe-
JeJIuTe XUMWUYEeCKUH BJIEMEeHT MJHM 3HaYeHUe BeJUYMHEI, 0003HAUEHHOH *.

v, MM/c | 16 | 20 * [ 17 | 19 * 18 | 14 * |21 15 *

X Sn * Ag | Al * Au | Ag * Sn | Au ® Al

d, om * 1276|129 * | 19,3 (48,8 * | 333 |24 | * |8,03)| 12,5

3agaua 4. Ha nndpakiMoHHYIO pellieTKy, HMelinyio N mTpuxoB Ha 1 MM,
najaeT HOPMaJILHO IIyYOK CBeTa OT ra3opaspAiHOH TpyOKHM, HAMOJHEHHOM aTo-
MapHRIM BozopoAoM. Ilpu mepexofe 3JeKTpPOHA B aTOMe BOZOpPOJa C 1-ro HAa
BTOPOii 9HepreTUUECKNi ypOBEeHb COOTBETCTBYIOIIYIO JUHHUIO B CIIeKTpe E-To II0-
pPAAKa MOKHO HAOGJIOZATHL HA dKpaHe IIO4 YIJIOM ¢ K HopMmaiam. Onpezennre
3HaYeHVe BeJIMYMHBI, O003HAYEHHOH *.

N, mm™? * 500 ‘700‘ 800 * 700 | 800 | 400 | * 300 | 400 | 500
n 4 * 5 6 3 * 4 5 6 * 3 4
k 2 1 * 3 3 2 * 2 1 3 * 1
o, ° 21,6 | 19,1 | 65,7 * 79,7 | 37,4 | 51 * 19,1 | 25,6 | 15,2 *

44. PagnoaKTHBHOCTh. SImepHbIe peakiun

3anaga 1. Onpezenure yaeabHYIO0 9HEPruio CBA3M AAPA M30TOIA.

H3soron ald | 1H | 13A1 | g0 | 3He | 3Li | 1H | {Be g0 | "6C 7N oHe
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3anauya 2. IlepBoHauajbHasi Macca PaJAMOAKTHMBHOTO M30TONA, MMEIOMIEro
nepuoAa moaypacnana T, paBea m. Uuciao aromos, pacnaBmuxcs 3a BpeMd i,
cocraBiager N. Briuucianre sHayeHMe BeJIHNYUHBI, 0003HAUEHHOH *.

E e E’ & = E @ % & =)
Bl |2 BBl s3] 8
Al | o2 =5 |&|« | &) | 2] =
1 12 | 449 | 12 %H 7 45 | 2,36 | * [ 0,60 | 3Fe
2 |143| * |286|0,40 | 3p 8 87 | 0,7 | 1,714 | * 8
3 | 270 | 2,2 * 10,03 WAg | 9 * | 23,9 | 891 | 0,30 | 2°Pu
4 8 |262]| 2,4 * B | 10 | 51 * | 20,4 0,01 %sr
5 * 12 | 194 | 0,60 | $Co | 11 | 28 |10,2| * |0,15| 3lcr
6 | 152 * 7,6 [ 0,60 | 33Ca | 12 | 0,26 | 0,84 | 0,05 | * K
3agaua 3. Paccuuraiite 9HEpPreTUYeCKHU# BBIXOJ ANEPHOIl peaKIIuH.

Bapmaar | 1 | 2 | 3 4 | 5 | 6|7 8 9 |10} 11 12
Homep 6 | 5| 4 | 3|2 |1|6]| 5| 4]|3]| 2 1
peaknouu

1. ILi+2H—%Be+n
2 1

2. tTH+3H—%He+ yn

3. SLi+ }H — $He + 3He

4. SLi+ in — $He +3H
5. TLi+ JH — 2iHe

2 2 1
6. cH+{H—3H+H

3anaga 4. Iloruyomasa y-kBaHT (AJMHA BOJIHBI M3Jy4eHHA A), JEHTPOH pac-
nagaercs Ha IIPOTOH M HEHMTPOH, CyMMapHas KHHETHYeCKas 3HepPrusi KOTOPhIX
paBHa E. Onpejenure 3HaueHNe BeJIHUYHHBI, 0603HAUeHHO# *. UeMy paBeH cyM-
MapHBIH WMIYJIbC IIPOTOHA M HeiiTpoHa?

Bapuamsr | 1 2 3 4 5 6 7 8 9| 10 |11} 12
1A, HM * 0,50 * 10,45 * 10,40 * 0,35 * 1030 * | 0,25
E, MaB | 1,3 * 1,5 * 2,0 * 2,3 * 2,5 * 3,0 *
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Hrorosas kxomTpoibHas pabora

3amaua 1. Pacmojyio)KeHHBI# TrOpHM30H-
TaJbHO O6asnyioH, nMeonuid ¢bopMy nMINHEA-
pa zumamerpom d M aauHON L, pasaesieH
HOpImIHEM MAaccoil m, KOTOPHIi MOKeT ABHU-
rarbca Ge3 Tpesus (puc. K38).

CiieBa OT nopIIHA B (ajlIoOHe HAXOLUTCS
ra3. CmpaBa OT NOPIIHS rasa HET, HO HMe-
eTcs NPYXHHA, NPHUKpEILJIeHHAd K IOpII-
HIO. JTa NMPY)KKHHA Yyep:KuBaeT MOPIIeHb B
paBHOBecHMM mnocepeiuHe nuiamHigpa. Kect-
KOCTh NPYKUHH E, AaBjeHUe rasa Ha IIOp-
IIeHb IIPY PABHOBECHH COCTABJIAET P.

Puc. K38

ITocse mManoro cMeleHHs OT IOJOXKEHHSA DPABHOBECHs MOPIIEHbh COBEpIIAaeT
Koyebanmua ¢ yactoToii v. Ompezesnure 3sHaUueHHe BeJINUYMHBI, 0003HaAUeHHOH ¥*.
CuuraiiTe ras uaeajJbHBIM, IPOIECC M30TEPMHUYECKHUM.

Bapmamr | 1 |'2 {8 | 4 | 5|6 | 7|8 0] 10| ‘1 12
d, cm * | 10 | 8 6 12 14 * 8 12 10 147 6
L, cm 25 * 30 35 45 60 40 * 25 60 30 45
m, Kr 0,20 | 0,30 * 0,12 | 0,40 | 0,55 | 0,25 | 0,18 * 0,25 | 0,50 | 0,10
k, H/™ 200 180 | 250 * 300 | 260 | 220 | 350 | 320 * 360 | 150
p, 1la 2,0 1,6 1,6 | 1,2 * 1,0 1,4 1,8 1,6 | 1,2 * 0,80
v, ' 6,0 46 | 6,2 | 5,8 4,8 * 5,3 7,7 | 5,4 | 4,8 5,0 *
3amaua 2. VI3 HenmogBM:KHOTO AApa pa- * * * * *
AHOAKTHBHOIO HM30TONA, HAXOAMAIIErOCA B -
MarHuTHOM IIOJie ¢ MHAYKUMeil B, BeLIeTa- i i . * B °

eT a-uactuna. OOpasoBaslieeca AZpO ume-
eT Maccy m u 3apazn q. Slapo u o-vacTHuA
pasJjieTaloTcA, ABUTAsiChb IO AYraM OKPY K-
HOcTelt paamycamu R u R, COOTBETCTBEHHO
(puc. K39). Hx o60maa KHHeTHUYeCKasn
sHeprua paBHa W. Ompefenure 3HaueHHUA
BeJIMUMH, 0603HaYeHHBIX *. BexTop mMar-
HUTHOH HMHAYKINM MNOePHeHJHUKYJIApeH
NJIOCKOCTH, B KOTOPOIl PACIOJIOMKEHE! BeK-
TOPBI CKOpoCTe#l o0pasoBaBIIEroca Anpa M
O-YaCTHIIHI.

L] . . e
\\
\
° . [} o \
\
\
o . ° .
Puc. K39
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B, Ta * 0,85 | 1,4 1,6 * 1,5 1,1 * 1,3 *

m, a.e.M. 206 * 222 * 234 | 235 * 210 | 218 | 222 * 218

9, 10°Y"Kn | 1,31 * 1,38 | 1,41 | 1,44 * * 1,31 | 1,34 | 1,31 | 1,47 *

R, Mmm 6,7 | 12,3 | 5,2 * * 4,8 | 8,0 | 13,0 | 9,4 * * 10,7

R, cm * 50,3 | * 18,0 | 32,8 | 21,9 | 32,2 * * 20,3 | 32,9 | 45,1

W, MaB 5,40 | 8,97 | * 4,07 | 4,27 * 6,17 | 7,85 * 4,89 | 5,29 *

3amauya 3. B HayuyHO-QaHTACTHYECKMX NPOM3BEAECHUAX OIMCHIBAIOTCH KOC-
MHYECKHEe HAXTHI, KOTODPhHIe PA3SrOHAIOTCA W IIPOM3BOAAT KOPPEKIHIO OpOMTHI
¢ NMOMOINBIO Napyca — JErKOro 9KpaHa, 3epPKaJIbHO OTpakalolfero caeT.

ITycTte B HexoTOpDO# 06IaCTH KOCMHMYECKOTO IIPOCTPAHCTBA C IIpeHeOpesKuMo
MaJIbIM I'PaBUTAIMOHHBIM II0JIEM HAXOAWUTCA HoJoOHAas AxTa Maccoit m, cHab-
JKeHHad KBaJpaTHbIM napycom (cTopoHa kBazpara L). Ilox neilictBueM cBera
Onmixaiimieil 3Be3/[bI AXTA 34 BpeMs ! IpHOOpPETaeT CKOPOCTh U M IlepeMelaer-
CA OTHOCHUTEJBbHO 3Be3AbI Ha paccTOsiHMe S. MOIIHOCTH CBETOBOI'O H3JydYeHHUd,
mazaionmero HOpMalbHO HA Iapyc, cocraBiser W Ha efuHMIY ILIOINAAM Oapy-
ca. OnpepenuTe 3HAaUeHUs BeJNUYUH, 0003HAYeHHBIX *. HauanbHYI0O CKOPOCTH
AXTHI CYUTANTE paBHOH HYJIIO.

BapmasT 1 2 3 4 5 6 7 8 9 10 | 11 | 12
m, T * 2,5 | 38,0 2,0 * 3,56 | 1,5 4,0 * 2,56 | 2,0 3,5
L, M 140 | 120 * 100 | 130 | 110 * 100 80 | 150 * 80
t, 4 15 20 * 20 30 * 15 * * 20 30 *

v, m/c * 14 3,5 * 9,0 | 5,0 * 3,2 4,6 * 10 *

8, KM 290 * 94 * * 135 83 * 125 | 310 * 140
W, Br/cM? | 0,60 * 0,45 | 0,75 | 0,30 * 10,20 ] 0,35 | 0,80 * | 0,45 | 0,80

3azaua 4. B assexTpuueckoil menu, K pi |
cxeMa KOTOpO# u3ob6pajkeHa Ha DPHUCYH- v -+
ke K40, SC Garapeu §, ee BHYTpeHHee
COIIPpOTHUBJICHUE 7. COHpOTHBJIeHHe Karyui- g r
kn R, magyxtusHocTth Katymku L. Co- g R L R

nporuBJieHue pesuctopa paBHo R. Ilpm
pasMbikaHMH Kiaioua K Ha pesucTope BHI-
JendeTcsi KOJMUYECTBO TEILIOTHI @. Ormpe-
IeJIATe 3HAYEHME BeJIMYMHBI, 0003HAYEH-
Hoit *. I{uox Il cumraiiTe maeaJSbHLIM, Puc. K40
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6'; B * V12 8 110“' 24 T ‘8 24 | 12 6 * [ 10
r, Om 1,0} * 10(20)15|10| * {05]|20] 1,5 [0,5] *

R, Om 30(25|3,0|40(2,5)|3,5|25(4,0|4,0]| 3,0 {4,025
L, Tn 0,8 11,2 * 10(0,7|09}12| * {10085 |12]| 0,8
R, Om 15 | 18 | 12 * 14 | 16 | 18 | 10 * 14 12 | 18
Q, Mx 3,0({38( 14| 11 * 11,211,719,0} 1,6 * 2,2 11,8

3amaua 5. 3 TOHKOl IJOCKO-BBEIITYKJOI JIMH3LEI C ONTHYECKOM cuiaoit D
BHIpe3aHa ee NEeHTPAJbHad JacTh pasmMepoMm d M MOJYyUMBIINECH ABe JacTH JIMH-
36l CABMHYTH! BIJIOTHYIO (puc. K41, a). B ogHOM ¢oKyce JHUH3BI IIOMECTHIHN
TOYEYHBIil MCTOYHMK, HUIJNYUAIOIINI MOHOXPOMATHYECKUH CBET AJIMHOM BOJIHHI A,
B Apyrom ¢doxyce — 3kpaH (puc. K41, 6). IIpu aToM B meHTPanbHOI 4acTH
aKkpaHa Habuiofaercs MHTeppepeHOUOHHAA KapTHHA M PACCTOsiHME MEXAy Cco-
CeJHNMH HHTEePPEePEeHIMOHHBIMH MaKcHMyMaMM cocraBjaser x. Ompepesnnte
3HaueHMe BeJINYMHBI, 0603HaAUYeHHON ¥.

Hcrounuk
cBeTa Brnaunsa Skpan
) /
“ v
Bz RS e A I
# #
#
Y 7
F F
a) 6)
Puc. K41
D, gutp * 107510 | 0,90 = 1,25 | ‘1,0 | 1,38 * | 0,90 | 0,8 | 0,75
d, cm 0,5 * 0,6 0,7 0,8 * 0,8 0,5 0,7 * 0,8 0,6
A, HM 600 650 * 550 700 650 * 600 | 550 700 * 550
X, MM 0,16 | 0,17 0,10 * 0,10 | 0,07 | 0,07 * 0,11 | 0,12 | 0,09 *
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CIIPABOYHBIE MATEPHAJIBI

OcHoBHBIE (pH3HUYECKHE MOCTOAHHBIE

duznyecKkas BeJIHUHHA OGo3nauenue Yucaosoe 3HaAUYCHHE
DileMeHTapHBIN 3apan e, q, 1,60219 -107'? Kn
(3apAjx 3JIeKTpPOHA)
Macca DOKOSI 3JeKTPOHA m, 9,1095-107% kxr= 5,486 -10™* a. e. M.
Macca nokosi IIpoToHa m, 1,6726 - 102" kr= 1,00728 a. e. M.
Macca mokos HeiATpoHa m, 1,6749 - 107?" kr = 1,00866 a. e. M.
CxopocTs cBeTa c 2,9979 - 10% m/c
B BaKyyMme
T'paBUTanOHHAS G 6,672-107!' H - m%/kr?
IIOCTOSAHHAA
DeKTpHuecKad € 8,854 :107'2 /M
NOCTOAHHAA
IocrosHHaa ABOragpo N, 6,022 - 10%? mous™!
Iocrosaunas Boabnmana E 1,3807 - 1072 Isx/K
ITocroaunasa Ilnanka h 6,626 - 1073 Ik -c = 4,136 - 107 3B -¢
h

h=o 1,055-107% Ik -c = 6,59 107 aB - ¢

MarsuTHas IOCTOSTHHasA Ho 1,26 -10°° I'e/m
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Hpouanonnme OT OCHOBHBIX q)K3H‘IOCRKX IIOCTOAHHBIX

PusnyecKkas BeJHYHHA

OGo3nauenune

YucaoBoe 3HaYCHHE

DHeprus IOKOA 3JEKTPOHA

— 2
Ey, =mc

8,187 107! Ik = 0,511 MsB

OHeprusa mOKOA IPOTOHA

- 2
Ey = mye

1,503 - 107'° I = 938,26 MaB

OHeprusa moKosi HeHTpoHa

- 2
Ey, =m.

1,505 - 107*° mx = 939,55 MaB

VYaenbERi# 3apaj 3JeKTPOHA

1,759 - 10" Ka/xr

ATOMHaA efMHUIIA MACCHI

1,66057 - 107%" xr = 931,5 MaB/c?

Ynnnepca.m;nan rasosas

MIOCTOAHHAA

8,314 IIx/(Moab ¢ K)

Hpnc'ralmn A oﬁpaaonamm JECATHYHBIX
KpaTHbBIX H OJOJBHBIX €THUHMHIL

KpaTtasie JoabvHbBIE
IIpucraBxa | O6o3nauenne | Muoxureas | IIpucraska | O6o3nauenne | MEOKHTEAD
9KCa 9 1018 aTTo a 10718
mera II 1015 tdemTO o 10715
Tepa T 10%2 [IHKO o 10712
rura r 10° HAHO H 107°
Mera M 108 MHKDO MK 1078
KHJIO K 10° MU M 1073
FeKTO r 102 CaHTH c 102
nexa Aa 10! Aenu P 107!
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ILnoTHOCTH BemiecTB (p)

Teepdvie sewecmeaa

BemecTBo p, 10 kr/m® BemecTBo p, 10® kr/m®
AsoMuENH 2,7 Onogo 7,3
Tepmanni 5,4 CsuHerr 11,3
Kpemanit 2,4 Cepebpo 10,5
Jlen 0,9 Cranp 7.8
Mens 8,9 Xpom 7,2
Huxpom 8,4 Murkx 7,15
Hukens 8,9 3oJoTo 19,3

Audrocmu

BemecTBo p, 10° kr/m® BemecTBo p, 10® kr/m®
Bensun 0,70 Hedrs 0,80
Boza 1,0 Pryrs 13,6
Kepocun 0,80 Cnupr 0,79

I'asvl (npu HOpMARBLHLLX YCAOBUAX)

BemecTBo p, kr/m® BemecTBo p, Kr/Mm®
Asor 1,25 Bosayx 1,29
Bogopon 0,09 Kucaopon 1,43
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TenioBsle CBOMCTBA BeIleCTB

Teepdvie mena

Ynemnnan Temneparypa YnearHas TEmJaoTa
Bemecrso TEILI0EMKOCTE, naasiaenna, °C naaBaeHus, kJx/Kr
kIx/(kr  K) ? ?
AJIOMUHRI 0,88 660 380
Jexn 2,1 0 330
Mexns 0,38 1083 180
OsoBo 0,23 232 59
CsuHer 0,13 327 25
Cepebpo 0,23 960 87
Crann 0,46 1400 82
sHudrxocmu
Vaexsmas Yaensnasa Tenjiora
BemecTso TeNI0eMK0CTS, Temneparyg)g napoo6pasoBanusa
wllon/(xcr - K) KHIEeHRHn, (IpH HOPMAJBLHOM
nasaennu), M/Ix/kr
Boga 4,19 100 2,3
PryTs 0,12 357 0,29
Cuaupr 2,4 78 0,85
I'a3ovl
YneasHas TeNJIOEeMKOCTh
BemecTBo (MpH MOCTOAHHOM JABJICHHH), Temneparypa Kumenus, °C
kx/(xr* K)
A3soT 1,05 -196
Bogopox 14,3 -253
Bosgyx 1,01 -192
Tennii 5,29 -269
Kucaopon 0,913 -183
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YaeabHas TENJOTa CropaHus TOmiauBa (q)

BemecTBO q, Mx/xr BemecTBO q, MJIx/kr
BeHn3uH 46 TTopox 3,8
HepeBo 10 Cuupr 29
KamMeHHHH# yroab 29 TonausBo ansa 43

pPeaKkTHBHBIX
camoJetoB (TC-1)

Kepocun 46 VYcaoBHOE TOMJIMBO 29
KoadpuuueET MOBEpPXHOCTHOrO HATSKEHHA KHUIKOCTEH
npu 20 °C (o)

JKuakocTs o, mH/m HKuaxocrs o, mH/m
Boaa 73 Mounoko 46
Bensun 21 HedTs 30
Kepocun 24 Pryrs 510
MuIBHEIH# pacTBOD 40 Cnupr 22
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3aBHCHMOCTH AaBJCHHUA P H INJIOTHOCTH P HACBIONICEHHOIO

BOASIHOrO0 Iapa OT TeMIIepaTyphl

t, °C ps xlla p, r/m° t, °C p, xlla p, r/m’
-5 0,40 3,2 11 1,33 10,0
0 0,61 4,8 12 1,40 10,7
1 0,65 5,2 13 1,49 11,4
2 0,71 5,6 14 1,60 12,1
3 0,76 6,0 15 1,71 12,8
4 0,81 6,4 16 1,81 13,6
5 0,88 6,8 17 1,93 14,5
6 0,93 7,3 18 2,07 15,4
7 1,0 7,8 19 2,20 16,3
8 1,06 8,3 20 2,33 17,3
9 1,14 8,8 25 3,17 23,0
10 1,23 9,4 50 12,3 83,0
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Ilcuxpomerpuueckaa tabauua

PasHocrh NOKa3aHMil CyXOoro M BJAXHOr0 TepMomeTpoB, °C

Iloxasamna

CyXoro 0 1 2 3 4 5 6 7 8 9 10
TepMomerpa, °C

OTHOCHTENBHAA BJIAKHOCTH, %

0 100 | 81 | 63 | 45 | 28 | 11 - - - - -
2 110 | 84 | 68 | 51 | 385 | 20 - - - - -
4 100 | 85 [ 70 | 56 | 42 | 28 | 14 - - - -
6 100 | 86 | 73 | 60 | 47 | 35 | 23 | 10 - - -
8 100 | 87 | 75 | 63 | 51 | 40 | 28 | 18 7 - -
10 100 | 88 | 76 | 65 | 54 | 44 | 34 | 24 | 14 5 -
12 100 | 89 | 78 | 68 | 57 | 48 | 38 | 29 | 20 | 11 -
14 100 | 89 | 79 | 70 | 60 | 51 | 42 | 34 | 25 | 17 9
16 100 | 90 | 81 | 71 | 62 | 54 | 45 | 37 | 30 | 22 | 15
18 100 91 | 82 | 73 | 65 | 56 | 49 | 41 | 34 | 27 | 20
20 100} 91 | 83 | 74 | 66 | 59 | 51 | 44 | 837 | 30 | 24
22 100 | 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40 | 34 | 28
24 100 | 92 | 84 | 77 | 69 | 62 | 56 | 49 | 43 | 37 | 31
26 100 | 92 | 85 | 78 [ 71 | 64 | 58 | 51 | 46 | 40 | 34
28 100 | 93 | 85 | 78 | 72 | 65 | 59 | 53 | 48 | 42 | 37
30 100 | 93 | 86 | 79 | 78 | 67 | 61 | 55 | 50 | 44 | 39
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IIpexen npounocTy Ha pacta:xenue (3) m Mmoxyasn ynpyroctu (E)

BemecTBo 8, MIla E, I'lla
AmomuEnit 100 70
JlaTryss 50 100
Mens 30 110
CBuHern 15 17
Cepebpo 140 80
Cransb 500 210

JAusjeKTpHIecKas NMPOHHIIA€eMOCTh BeliecTB (€)

BemecTBO 3 BemecTBO €
Boaayx 1 ITapadun 2
Bunrunaacr 3,5 g;ﬁ):gnnnponannaa 2,2
Bona 81 Cirona 6
Kepocun 2,1 CrexJio 7
Macao 2,5 Texcroaur 7
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Yneannoe conpornBiaenue p (mpu 20 °C) M TeMnepaTypHBIi
K03((PHUIIMEeHT CONPOTHBJIEHUS O METAJJIOB M CIIJIABOB

BemecTBo P 10:“? "M e 107 BemecTtso > 10;;:3 TS
1072 Om * MM%/m /K 1072 Om - Mmm%/m /K
AJnioMUHUHA 2,8 4,2 Huxpom 110 0,1
Boabsdpam 5,5 48 CsuHeI 21 3,7
JlaTyHb 7,1 1 Cepebpo 1,6 4
Mens 1,7 4,3 Crayup 12 6
Huxenunn 42 0,1 3oJ0TO 2,3 3,7

Pa6ora BeIXOXA 3JIeKTPOHOB (A)

BemecTBo A, 3B A, allx BemecTBo A, 3B A, allx
Bossdpam 4,5 0,72 IInaruna 5,3 0,85
Kannit 2,2 0,35 Cepebpo 4,3 0,69
JInTHit 2,4 0,38 Ileaunit 1,8 0,29
Oxcup Gapusa 1,0 0,16 ITuek 4,2 0,67
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IToxasaTeasr nmpeixomienun (n) (cpexHEMii AIA BHAUMBIX JIydei)

BemecTBO n BemecTBo n
Anmas 2,42 Cepoyriepoz 1,63
Bozaa 1,33 CoupT 3THIOBHIA 1,36
Bosayx 1,00029 Crexrio 1,60

OTHOCHTENIBHAA ATOMHAA Macca HEKOTOPBIX H30TONOB, a. €. M.

Macca BHeHTpaabHOrO

Macca neﬁ-rpam.nor;)

Haoron Hzoron
aToMa aToMa
'H (Bomopon) 1,00783 2B (60p) 10,01294
’H (peftrepunit) 2,01410 1B (6op) 11,00931
SH (Tpurwmit) 3,01605 2C (yraepon) 12,00000
SHe (renmit) 3,01602 1N (asor) 14,00307
3He (resnit) 4,00260 1N (asor) 15,00011
SLi (ormrwmin) 6,01513 0 (xucaopon) 15,99491
Li (amTnix) 7,01601 170 (xmcaopoxn) 16,99913
8Be (6epunnit) 8,00531 21Al (amoMunmit) 26,98146

185



186

NEPUOANHECKAA CNCTEMA

4. N. MEHOEJIEEBA

NEPUOALI

1

{H}

2

6,941
NUTUIA

Be 9,01218

6epunui

5
10,811 B
6op

6
12,011 C
yrnepog

" N

14,0067

N a 22, 9898

HaTpui

M g 24, 305

MarHun

26 9815 Al

anioMUHUIA

28, 086 SI

asor
15

30,9738 P

19
39,0983

K

Kanun

Ca 40, 078

KaﬂbLMM

SC 44956

CKaHAMM

erMHMM
T

22
TUTaH

¢docgop
V

23
BaHagMﬁ

63546 Cu

MeAb

Re ZN|3

69 723 G a

47,88
72 61 G e

I’epMaHMM

50,942
74, 9216 AS

MbILWbAK

Rb ..o

pyﬁunuu

UMHK
Sr

38
CTponuMﬁ

rannun

39
UTTPUA

Zr 91, 224

uupxouum

N b 92, 906

HM06MM

1o7 868 Ag

cepeﬁpo

87,62
112,41 Cd

Kamwuu

88,906
49

114,82

In|:

nHAWA

118 710 S n

onoso

121 75 Sb

CS132 9054

ueauu

Ba %

Gapuu

jad | IF- B

naHtTad

Hf 178, 49

raq)l-mu

cypbma
21Ta

73
TaHTan

196 967 Au

30n0TO

200 59 H g

204,383 TI

Tannun

2072 Pb

cBUHeL

180,948
208 9804 B I

BUCMYT

Fr %

thparHunin

pPTYTb
Ra

88 }i
[226] }*

Rf

pesepcopaun

104
[261]

Db &

~

AyGHUN

* J'IAHTAHOVI,ElbI

Ce %
uepui

PL.c

140,12

40,8077

"IN,

S

Pm?®
npornﬂ;ﬁeeuapugsemmﬁ

Gd,...

Th

188,925
TepOuil

66
Dywz 50
Aucnpo@m'q ronwuﬁ

Ho,

apOul

68
167,26

Tm..

89

Lu.”
Juorely

174,97/
il




XUMNYHECKUX SNNIEMEHTOB

Vi Vil Vil
1 2 Vi
e H|%w Hel s |
sonopon |____ronwih | Qoaucene .
8 9 10 >l 1 3
15,9994 O 18,9984 F 20,179 Ne LI 6,939
KMCNOPOoA dTop HeOH nuTuiA - A
;26 066 S 1;’ 453 C I lg ;48 AI’ OTHoCUTENbHAR
cepa xn op aprom aromHas macca
24 26 27 i 28
Cr 51,996 Mn 549380 Fe 55,847 CO 58,933 NI 58,69
xpom MapraHey xeneso koBansT HUKenb
35 36
7896 Se 79,904 Br 83,80 Kr
ceneH 6pom KerlTOH
42 43 46
Mo 95,94 TC [98] Ru 101,07 Rh 102906 Pd 106,4
Monv|6neu TexHeuun pyTeHui poaun nannagun
53 54
12760 Te 126,9045 I 131,30 xe
Tennyp qu KCeHOH
74 76 77 78
W 183,84 Re 1862 OS 190,2 lr 192,22 Pt 195,08
BOnbpam peHuit ocMuin npuaun nnaruHa
84 85 86
{209) PO [210) At 222 Rn
NONOHWA acrar papoH
106 107 108 109 110
S g [266) B h [267) H S [269] Mt [268]
cuboprui 6opwuii Xaccun MeWTHepun

** AKTUHOWAODbI
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Ceenenus o Coanue, 3emuae n Jlyne
ITapameTp 3aauenue
Pagnyc Conuna 6,96 - 10° M
Macca Connna 1,99 - 10%° kr
Cpeannit paauyc 3emian

6,371:10° m

Macca 3emiuanu

5,976 - 10%* kr

BpeMsa nosHOro oGopora 3emyin BOKpPYr
cBoeit ocu

23 u 56 muH 4,09 c

VckopeHMe ¢BOGOAHOrO mageHHS
(ua mupore Ilapuxka Ha ypoBHe MOpH)

9,80665 m/c?

HopmanbHoe armocdepHoe HaBijieHUe

101325 Ila

Monspuasa macca Bo3ayxa

0,029 xr/moiusn

CpeaHee paccrosHMe OT 3eMJH [0

L1011
ConHna 1,496 10" M
Paguyc JIyHED 1,737-10% m
Macca Jlysn 7,35 -10% kr

Ilepuox o6pamenus JIyHHI BOKpPyr
3eMan

27 cyr. 7y 43 MuH

Vcxkopenue cBOGOZHOrO mafieHUs Ha
IOBEPXHOCTH JIyHEI

1,623 M/c?

Cpennee paccrosaue oT JIyHE g0
3eman

3,844 -10% m
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