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" NMPEXMCIOBHE

Jlauenifi cOOpDHUK SBJISETCA JONOJNHEHHEM K TPEXTOMHOMY
«Kypcy obuieit pusukny» M. B. Capenbesa (M.: Hayka, 1986—
1988).- On conepxut oKomo 1250 BompocoB M 3anau pasHofl
crefieHH TpyAHocTH. IlostoMy COOPHHK € pABHLIM yCHEXOM
MoxKeT GbiTb HCIOJNB30BaH BO BTY3aX KakK C OObIUHOH, TaK H C
pacIIpeRHoN IporpaMmoil no ¢usmke.

Ilpu moprotoBke BTOPOTo U3ZAHHA GBHINO zloﬁa}meﬂo OKOJIO
50 sapnau. B oriuyne or mepBOro M3NaHHA IMOYTH BCE 3aJauH,
KpPOMe UYHCJIOBBIX OTBETOB, CHA(XKEHBI TakKkKe OTBETaMd B
obmem (6YKBEHHOM) BHIE.

Ilpu cocraBnenun cGOpPHHKA OTAABANOCh MNpEATIOUTEHHE
He al6CTpaKTHBIM, a peasibHBIM 33JauaM, 3aHMCTBOBAHHBIM H3
NOBCEAHEBHONA 3XH3HH, HAYKU M. TeXHHKHU. Kpome Toro, M
CTPEMHIJINCh BKJIIOUKTH NOGOJBIIE. TaKHX 3ajad, pemass Ko-
TOpBIE, YHaHACS - HCTILITHIBAT - OBl HeTepIlesHBOe JIIOGOIBIT-
CTBO, KaKHM XK€ OKaXKeTcsi HCKOMBIH pe3yJabrar.

T'ze 310 6LLIO BO3MOXKHO, 321a4H PACHONOKEHBI B JIOTHIE-
CKOH INO0CJeA0BaTeNbHOCTH H B MOPSIAKE Bo3pacraiolilell Tpyn-
HoctH. IlostoMy pafora Haj npefuIeCTBYIOIHMH 337a4a-
MH TIOrOTaBJHBACT YYAIErocs K PeIIEHHIO NOC/eAYIOUHX

, 3ajay.

COOpHEK COCTOMT H3 Tpex pasjenoB. B mepBoM npupejeHb!
BOHpOCbI H . YCJOBHA 3aia4, BO BTOPOM — OTB€THI, B TpPETh-
€M — YyKasaHusi K pelleHHo Gosiee TPYIHBIX 3a1a4. ¥ KasauHs
OTJIeJIeHb! OT OTBETOB, YTOOH JATh -BO3MOMXKHOCTb Y4Yal{UMCS
noc/ie NOJYYEHUs] HeNpaBHJALHOTO OTBeTa NPOROJKATD - M0-
OLITKH peHTh 3ajauyy caMocToATenbHO. B nomeleHHslx B -
KOHUE KHHIH TIPHJIOKEHHSX, KpoMe Tabaull (PU3HUECKHX
BEJIMYHH, KAHB HEKOTOpble MaTepHasbi, KOTOPbie MOTYT NIOMOYb
npu pa)GOTe Haj sapavamu (3Hauennsi HEKOTOPHLIX HHTErpasoB
HT I
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Vicxosisele JaHHEIE M OTBETH! K 3ajlauaM JiaHbl C YUeTOM
TOHOCTH COOTBETCTBYIOMMX Be/IHIHH H NpPaBu/I JeHCTBHA Haz
nprOAHKEHHEIME GHCTAMU,

Crenyer uMeThb B BHAY, 4TO pabota Haj 3afauaMu anHecer
MaKCHMaJbHYIO I0JIb3Y NPH -COOMIOACHUH DPEeKOMEHAAlMH, Ko-
TOpLle cojepiarcad Bo BBeieHHU K JaHHOMY cGOPHMKY, MO-
STOMY HaJ0 HauaTh C BHHMAaTeJLHOrO NpOYTeHHs 3Toro Bae-
Jeuysi U BpeMA OT BPEMEHHM NepeuuTbiBATL €TO BHOBb.

Mockea, malt 1987 r, _
. ~ H. B. Caseaves

Hpeacde wem npucmynunio K peweuum 3adau, npoumiime 6HUMGMENG-
HO 5mo Beedernue u vsraxomvmect ¢ Hpuroxcenuamu 6 KoHye KHueu!

BBEJEHHE

1. Ouens KpaTkO O NCHXONOTHH TBOPUECTBA

Pemenye 3ajau npuHecer HanGosblIyIo NOJNBL3Y TONBKO B
TOM CaIyyae, eC/H yYalHACs pellaeT 3ajaun CaMocmoamento.
Pewuth 3ajauy 6€3 oMoy, 6e3 NOACKa3KH 4acto GbIBaeT He-
JIeTKO H He Beerza yaaerca. Ho paxe ne yBeHuasuinecsi ycie-
XOM .TIONBITKH HANTH pEIleHHe, eCd OHH NpeANpPUHHMAJHCh .
JIOCTATOYHO HACTOMYHBO, HPHHOCAT OLLYTHMYIO MNOJMB3Y, TaK
KaK pa3sBHBAIOT MBILIIEHHE H YKPemswT Bomo. Crenyer HMETb

‘B BHJy, 4TO pellalolyio po/ib B paGoTe Haj 3ajayaMH, KaK

BOOGIle B YUEHHH, HTpalOT CHAa BOIM U TpyHo/o6He.
He crenyer cmymarbes TeM, 4TO HEKOTODHIE 3ajiaud He pe-

mawoTea «c XoAy». JlocroepHO ycraHOBJEHO, YTO NpPOLECC

'H300peTeHNs B OOJACTH MATEMATHKH, —

TBOpYECTBA B 06JaCTH TOYHEIX HayK (a pellieHHe 337ay ecTb
BHJ TBOPYECTBA) IpoTeKaeT IO caenyiolieli cxeme ). Chadana
HJIeT TOArOTOBHTE/IbHAS CTalusd, B XOJe KOTOPOi yueHbl#l Ha-
CTOHYHBO meT. pelienye npofaemel. Ecan peéenvie HalTH He
yaaercs M mpobaeMa ocraBieHa, HacTylaeT BTOpas CTaius
(crapust WHKYGanuu) — yueHbH He JymaerT o npobGJeme H 3a-
HUMaeTcsl JpyruMu BonpocaMu. OpHaKo B NOJCO3HAHHH IIPO-
JOJKAETCS CKphiTasi paboTa MBICHH, 'KOTOPast 4acTo HPHBOJHT
B KOHEYHOM MTOTre K TpeTbell CTajui — BHe3alHOMYy 03apeHHIo
U noayvenuio TpeGyemoro pewenusi. HyxHo uMets B BUAY, 4TO
crafusd MHOKyGanuH He BO3HMKaeT caMma cofoit — A Toro
yTO6b! NYCTHTH B XOJ, MalIMHY Gecco3HaTeNbHOro, HeobXoauMa
HacTofuHBasi MHTEHCHBHas pafota B Xole IOJAIOTOBUTENbLHOH
CTauy.

Pewenne 3ajau, Kak Mbl yiKe OTMeHYa/H, €CTh TaKxKe BHJ
TBOPYECTBA H NOZYMHAETCHA TeM K€ 3aKOHOMEPHOCTAM, YTO H
pabora yuenoro Hax HayuHoll npoGiemoii. Ilpasza, B HekoTO-

1y Cw. kuury: XKax Adamap. I/Icc.ne;(oaaﬂue NICHXOMIOTHH npouecca
.: Cos. pazuo, 1970,

’ ‘ 7
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PHIX CHyUafix BTOPAS CTafus “— CTAZHA MHKYOAUHUM — MOMKET -

OblTE BHIP@XKEHd ' HACTOALKO .cnaéo, YTO OCTAETCH He3aMeueH-
HOh.
I/IS CKa3aHHOI'o BHITEKAET, 4YTO peuenne 3agady HE B--KOEM

cnyqae He CyefyeT OTKJ/aJpIBaTh Ha HOCNENHNA Beuep nepen 3a-.

HATUAMH, Kak, K COXaJeHHIO, HePEIKO HOCTYNAIoT CTYJEHTHL.
B sToM cayyae Gosee cioxubie u NPUTOM Haubosee comepxka-
TeNbHBIC H H0/Ie3Hble 3aa4 3aBeJIOMO HE MOTYT GBITh PelleHH.
Han sajaHHpIMH «Ha JOM» ‘3alajaMM HajC HaiHHATb JyMaTb

KaK' MOXKHO paubme coslapad yCaA0BHA ILJIH peaJmaaLmH‘

CTafun HHKybauuu.

Ecan B ycooBUM 3ajaud HMEIOTCH chJIOBbIe LlaHHbIE, HE
JIEHHTECh ROBOJUTE pellleHHe J0-4UC/I0BOrO orBera. ‘U1obh 116-
JYUUTb: NpaBU/IbHbIE YHCI0BOH OTBeT, HeOOXOAMMO XOpPOLIO
3HaTh €IMHHULEI (PU3HYECKUX BEJUYUH H YMEThb MPOU3BOAUTD

aKKYpPaTHO M HalexkHO pacyetel. M To, u apyroe Moxer ObITS
JOCTHUTHYTO TOJIBKO: JIMTeJNbHOR NpaxTuxoi. Ocoboe BHUMaHHE

HYXHO ofpamatbh Ha IpaBUJIbHOE ONpens/eHHe ‘NOpSAIKa
HckoMo# BeamumHbl. Cpein yualuXcs 4YacTo & BCTpeyaercs
- yAUBHATEJbHOE - 3a6/yKAeHHE — OHH ~ CYMTAIOT, YTO OLIMGKA
B NOpf/IKEe BENHUYHHB! (faxe Ha HECKOJbKO NOPAJKOB) MeHee

CylnecTBeHHa, YeM oluubka B 3Hauvauux uudpax. Heofocno:
BaHHOCTh TAKOTrO MHEHHUs JIETKO 00HapyKHBaeTcs Ha CJaefy-

ioleM npumepe. OmmbKa, 3aK/I0Yaoascs B TOM, YTO BMECTO
5 nosayueno 7, cocramiaser 40 %, B TO BpeMss kax oLIMGKa
BCEro Ha ONVH TIOPANOK (cxameM BMecto 104 no.nyqeﬂo 10%)
cocraraser 900 %.

B pasjene, xoTophil ciejiyer 3a OTBeTaMH, COAEpIKATCA
YKasaHHsd K peHieHHIo GoJee TPYAHBIX 3afiau. OGpaiarbcs
K HMM HYXHO JIHIIb IOC]e TOro, Kak HECKOABKO INONBITOK
pelInTh 3aJady He IPHBEAYT K yClexy.

Hakonen, Hago nMers B BHAY, UTO B psje CJAYyYaeB 3aiaud
Pacro/IoKeHH B JIOMHYeCKOH II0C/€0BaTe/bHOCTH H B IOPSJKe
BO3pACTAloOlel  TPYAHOCTH. [TosTOMYy TOMYKOM K peLIeHHI0
JIaHHOH - 33Jlayl MOMET NOCNYXHTh O3HAKOMJIEHHE C HECKO/b-
KHMH [peIlecTBYIOIUMHE 3aJadyaMHu, -

lL MeTonyueckie yKasaHust K PelIeHHIO 3a1a4

Tpi peinenny 3ajiad Le/eco06pPasHO PYKOBOACTBOBATHCSA
CJIeNyIOUMY paBHIIaMH
1. Tpexkne Bcero HYXHO XOPOUIO BHHKHYTb B YC/IOBHE

sagaun. Ecau ‘mosposnser xapakTep. 3ajaud, oOA3aTeNbHO

cendfite PUCYHOK, HOSICHAIMUA ee  CYIHOCTD.

2. 3a penxuMH HCK/IOUEHHSMH, Kaxzas 3ajaya JOIKHa

ObiTh CHayasa pewena B oflWeM BUIe (T. €. B GYKBEHHEHIX 06o-

.3HAUECHHAX, 2 HE B ‘II/ICJIaX) npyYeM HCKoMad BeJHMUYHHA . JQJIK-

Ha ObiTh BhIpaXKeHA yepe3 3ajaHHble BesuyuHH. IToayuus pe-
1IeHue B.o6LIeM. BUJe, HYXHO NPOBEPUTH, NPABUIBHYIO JIH OHO
HMeeT pasMepHOcTh. EcCaH 3T0 BO3MOXKHO, HCC/IEX0BATL TIOBe-

[eHHe pellieHus B NpeeabHbX crydasax. Hanpumep, npu pac-

CMOTPEHMH JBUXCHUA Tesa, OPOLIEHHOIO TIOR YIJIOM K IOpH-
30HTY (3amaya 1.32), 3ajaHEl MOAYJL HAualbHOH CKOPOCTH Uy
U yroa o, ToJ KOTOPLIM GPOIIEHO Te0; H3BECTHO TAKXKEe YCKO-
peHue g. JlJm BEICOTEI MIOABEMA h u nam;nocm nosiera [ noay-
qaloTcs 3Haqemm

h_v?} sin?a, l—- v} sin 20
2¢ e

O6parure BHUMaHHE Ha TO, YTO B 00a BHIPAMKEHHS BXOIAT
TOJILKO 3ajlaHHbIe BEHUUHEI UG, ¢ U g. Bripaxenue 1is ! Mox-
HO -HalMcaTh B BHJIE [=v,C0s &+ T, The T — BpeMs nojera. On-
HaKo 3TO BEIpAXKEHUE He MOMKET CUUTAThCH PEUIEHHeM, TaK Kak
T He NPHHAIJIEKHT K UUCJAY 3alaHHBIX BEJMYHH, OHO CAMO $B-
Jserca dyHxuuelt v, u o. IIpoBepka naer, yro ofa BhIpame-
HHS, KaK H JOJKHO OBITb, MMEIOT PasMepHOCTh AAvHEL Ilpu
o=m/2 nonyyaercs h= 02/2g, 4TO COBIAJAaeT C H3BECTHHIM BBHI-
pameHueM A1 BLICOTBI NOLBEMA Tesa, OpOIIEHHOro .0 Bep-
tukand. s | nonyyaercs npaBu/ibHOE 3HAYeHHE — HYJIb.

B Tex ciyuasx, KOria B IIpolecce HaXOXKJEHHS HCKOMBIX
BeJIHYHH TIPHXOLUTCH peluaTb CHCTEMY HECKOJbKUX TPOMO3JI-
KHX ypaBHeHuH (KakK, HalpuMep, 4acTo GhiBaeT NpH HaXQx-
JIEHHHM TOKOB, TEKYIIMX B CJOXKHHIX PAa3BeTBJEHHBIX -IIENfX),
nesecoo6pasHo cHadasa MOACTaBJAATb B 3TH YpPaBHEHHS UHC-
JIOBbie 3HAYEHHS KOI(HHLHEHTOB H JIHIIbL 3aTeM onpeﬂ,emm;
35aYeHHs] HCKOMBIX BEJIHYHH.

3. Y6epupBumcs B NpaBHALHOCTH ofmiero pertexus, 1o
CTaBNAIOT B HErO BMECTO KaXJof U3 GYKB YHCJIOBhIe 3HAYEHHS
0003Ha4YeHHEIX MMM BeJH4YHH, Oepsi, pasymeeTcs, BCe 3TH 3Ha-
YeHHS B ONIHOM H TOH Ke cHcreMe enunul., UTo6bl o6erduthb
onpejieeHue  NOPSAKA BBIYUCAAEMOH BEIHUYHMHBI, MOJNE3HO
NpeICTaBHTh HCXOAHbIE BeNTUYHHBI B BUJE' YHces, ONH3KUX K

enuHuLe, YMHOXKEHHLIX HAa 10 B cooTBeTCTBYOLIEN CTeneHH (Ha-

npumep, BMmecro 247 moxcraBuTh 2,47-10%, BMecto 0,086—
uncnoe 0,86-1071 u 1. 1.). TloacraBus B hopMyJTy YHCAA, NPEX-
Je ueM HauaTb BBIYHCJIEHHUS, TPOBEpPbLTE; HENb3sl JHU BOCIOJb-
30Bathest GopMysiaMi InA IPHGIHAKEHHBIX BHYHCISHUH, NPU-
BeflenHbIMH B Ilpuioxenud 11 (cMm. Takxke 3ajauy 1.41).
4. Hajno NOMHUTB, YTO YHC/JOBHIE 3HaueHHA (DH3HYECKHX
BeJIMYHH  Bcerja fABJAIOTCA NpuOMKeHHBIMH. [osToMy npu
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pacuerax HeoOXOI¥MO . pYKOBOACTBOBATLCA NpaBUJIaMM JieHcT-
BUH ¢ NPHOGIHIKEHHBIMH YHCJIAMU.- B 4aCTHOCTH, B HO/MyYEHHOM
3HAYEHHH BBIYHCJCHHOH BEJHUHHBI HYXKHO COXPaHUTh MOCJE-
HHM TOT 3H4K, €[HHHIIA KOTOPOFO MPEBHINAET MNOTPEIHOCTh
5TOH BEJIHYHHBL. Bce OCTa/IbHble - SHaTAIHe D:H(bpm Haxo oT-
6pOCHTE.

5. TlonyuuB uuCIOBOH OTBET, HYXKHO OLEHHTH €ro MpaBjo-
nojio6HocThb. Takas OlleHKa MOXKET B PANE CIydaeB OGHAPYKHTH
OLIHGOYHOCTD NOJIyYeHHOTo pesysbrata. Hampumep, ckopocTb

TeJa He MOXeET GbITh GoJIbiue CKOPOCTH CB€Ta B BaKyyMe, JAaJib-

HOCTb I0JIeTa -KamH#l, OpOLUeHHOTO YeJOBCKOM, He . MOMeT
OLITH NOPSJIKA 100() M,. macca MOJIeKYJIbl ~— nopsiaka 1 mr
u T I ‘

111. Hexortopbie cBenenus
O BLIYHCIACHHAX C NPUOIHKEHHBIMH YHCAAMH

1. B ¢usuke nonaraercs, NOMHMO YHCJOBOTO 3HAYEHHS

BeJINYKHDBI, YKa3blBaTh IOrPEHIHOCTh, ¢ KOTOPOH 3Ta BeTHUMHA

onpenesnena. Hanpumep, samuck [=356-4-2 M o3Hauaer, 4to
HCTHHHOE 3HAYeHHe AJIHHBI [ 3aK/ioueHo B Ipeaenax ot 354
Jio 358 M. Crporo rosopst, Io/KHa elile GbITh YKasaHa BeposiT-
HOCTh TOTQ, YTO BBICKa3aHHOE YTBepKJEHHE HMEET MecTo. (10-
BepHTe/bHAsA BePOSITHOCTD). Hacro, ofHaKo, NpH 3alHCH SHA-
yeHuH (PH3UUECKOH BeJMYHHH TIOIPEIIHOCTD ee (10BEepUTENbHEIN
HHTEPBAJ) He YKashIBAETCH M IPUBOAWTCA JIMUIL OLHO YHC/IO,

Hanpumep /=467 M. B aTOoM. cityyae ‘cienyer CcuuTath, YTO

TIIOTPELIHOCTh BEJIHUMHEI He NPEBOCXOAUT ONHOH €JUHHLA IO-
caenel 3Havamel nudps! (B HaeM npumepe 310 1 M), Creno-
BaTe/bHO, BCE 3HAUAlIMe HMubpPHl YHCcaa, BLID&/KAIOIIETO 3HaYe-
Hue (U3MYECKOH BEIHUMHBI, KPOMe IOC/TefHeH, HYMKHO CYH-
TaThb BEPHBIMH; TOCJENHION Ke UHGPY Halo CUHTaTh COMHH-
TeJbHOH (HCTHHHOE 3HayeHHE 3TOH LM(bPHI MOMKET OT/IMYATHCS
OT YKa3aHHOT'O HA ERHHULY).

HanomenM, 910 3HayauMMH - Ludpamu HA3HIBAIOTCS BCe
IH(PEl B IECATHYHOM H306paXKeHHH YHC/Ia, KpoMe HyJed, cTo-

 fiIHX . B Hawase uucia. Hanpumep, B uucnae 0,03040 nepBeie

ABa HyJIsl He BASIOTCA 3HayamluMH. OHH CJIyXKaT TOJMBKO ISt
YCTaHOBJIEHHS JECATHYHBIX Pa3psAfoB ocTanbHbiX mudp. Hysn

nocie 3 H 4 SIBASAIOTCS 3HAYAUIUMH UHQpamu.
- B cayuae GoJblIMX LEJbIX YHCEJ € HYJISIMH HAa KoHue (Ha-

ﬁpumep, 123 000) Bo3HMKaeT BONPOC O TOM, ISl U€ro Cay¥xKar
HYJIY — A1 0003HAYEHHs 3HAYAHIMX LMD MJIH IS onpele-

“JieHMs paspsAna ocTaabHHX Hudp. UToOH H3GexkaTh TaKOH He-

Oﬂp'e,I[eJleHHOCTPI,‘ CJACAYET -HuCaTh HO,Z[06HbIe YHucja B  BHIe
10 ' :

1,23.10%, eciH oHM HMeIOT TP 3Havamiue UL, WIH B BHIE
1,230-10°%, ecnu oH# HMEIOT 4eThIpe 3Haualmiue UHDPHI U T. A,
2. AbcomorHoit TIOTPEIHOCTEIO HpH6JIH}KeHHOFO uena a
Ha3bIBaeTCsl BeNUYHHA
Aa=|A—al|,
rae A — TOYHOe 3HAYeHHE TOTO XKe YHCia.
3. OrHocuTeJbHOH TNOrpelliHOCTbIO NPHOJIHKEHHOIO UHCAA
Q HashIBAeTCsl BeJHYMHA - '
Aa
o= TAT"
B ¢uanke npu BHUMUCAEHVAX MBI OOBIUHO HMEEM ueno ¢ Ta-
KHMH YHCJIaMH, TOUYHEIE 3HAYEHWS KOTOPHIX OCTAIOTCS HEH3-
BECTHBIMH. l’Ioa'romy Ha DNPAKTHKE OTHOCHTENLHYIO HOrpem-
HOCTb TIPUXOJHUTCS ONpeAesATh 1o opmyse :

b=

Biocumas npu 3ToM ouHMOKa HeBeMKa, TaK Kak oﬁwmo

A=a,
4, Ecau Benuuyuna u sBAseTcd (yHKUHed BeJUYHH Xy,

Xay o0 4y Xpi
U= (X7, X3 ovvy X,),

TO mnpejenbHas - abCcoMOTHASA NOrpemnoCT, BENHIMHL & On-
perensiercs no Qopmysae

u
i 2
i=1
rae Ax; — aGCOMIOTHEIE TOTPEIIHOCTH BEMHUHH X;.
5. PazjgenuB Ay Ha |ul|, mOIy4nM HpeAenbHYI0 OTHOCHTEb-
HYIO TOTpEeIHOCTb BEJHUHHBL U:

Iul ZI 9 lnu‘IAki.

6. B Ta6a. 1 npuBeensl BhpaxeHHsl NPeAcabHLIX abcooT-
HOM Au M OTHOCHTENbHOH Ou MOrpeurHocTe HEKOTOPLIX (YK~
unit. [Tox Ax; u 8x; noppasymenatorcs a6comomaﬂ H OTHOCH-
TeJIbHasi NOrPelIHOCTH BeNHYMHBL X;.

7. PaccMOTpuM IpHMEp Ha ompejie/ienue norpemﬂocm pe-
3yabTata BhIYHCJAeHUH. -Bo3bMeM yKe YNOMHHABIIYIOCS 3a-
Jauy O JIBYDKEHUH Tejia, GPOIIEHHOro NOJ, YoM K ropuaomy
Bricota mnoaveMa Tena jaerca (opMmyJol

U= —

vp sin® of -
h—————ig—-‘.
11



Taémiua 1

. Bup dyngunu

TIpepenbias aGcoMOTHAR
MOTPeImHOCTh Af

TIpepenpnas OTHOCHTEBHAS . |
norpeumoc-rb bu

U=Xx1Xq.. ..’xn‘

X
U=
¥
XiXg. .. X
=K% n
iz . Ym

U==x"
u="/%
‘u=lnx
u=lgx
u==e*%% (g, 50)
u=el®

U ==sin mx

u=cosmx

u=tgmx

| n
Au::Z Ax;
=1,
Au=Ax;-}Ax,
Au=1|a|bu

Ag=m|xm=t]Ax

Au=—""==§x
%

1Ay = 1 éf_ 8x
T930 % 2,30

Au'= e Ay

d‘f
—al ) =
Au=e dx IAx

Au=m|cosmx|Ax
Au=m|sinmxle

m

A= Ax
cos2 mx

. Axl—j—sz
[x2— %2

n
Su= Z bx;

=1

Ou==06x1 8y

| 6u~z 51‘;—]—2 Sy

i=1 l'—‘l )

1 8u=mbx
6u=-l—6x
m
b
T lnx]
1 Sx

O = ey Tig %]
Su=oalAx

|4
ﬁu‘— 7; Ax

Su=m|ctgmx|Ax

' Su=rm|tgmx|Ax

2m
du= | sin 2mx | Ax
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Bocnone3opasuucs GopMyaamu Taba. 1, Halizem 11 npegeibe
HOJi" OTHOCHTEJILHOS TIOI'PEIIHOCTH h BhIpaKeHHe

o1t = 260, + 28 (sin @) - g = 200, + 21 ctg | Ao+ Og

‘(memo Q' B snameHaTese ABJAETCA TOYHBIM, €rO [OTPELIHOCT

paBHA HYJIO).

lyets ;=95 m/c, 0=45% ma g npnmem 3HayeHHe
9,81 M/ct. Torna Avo——l M/c (ennﬂuua nocsjenHeld. aHavamei
Lmq)pm) 500—]/95 Aa=1°=1/57 pag, 6g~1/981~0 001.
Ho/ucmBVM TR 3HaquHﬂ B (I)OpMyJIy s Ok (ctg 45°=1):

6h— 5+57+0 001~_~5%.

3ameruM, 4TO ycxop_e}me g He ObLIo HafoGHOCTH 6parhb ¢

' TOUHOCTBIO IO TPETbero sHaka. Ecau npunath g=9,8 M/c* n

TeM CaMbIM YBEJHYHTDL ‘OTHOCHTEJIbHYIO NOrpemmnoctb 8g Jo
2/980, - orHOCUTENILHAA TOYHOCTH pe3yJ/hTaTa MPAKTHUECKH He
H3MEHHTCS, HO 3aTO BBIMUC/IEHHS CTaHyT MpOILe.
" Tenepe BhIUHCTUM h:
952.0,7072

_ vosinzoc#., -0, . 2
h= B - —2.3100 .

Mebl He nMeeM mpaBa 3anucartb pesysabTarT B BuAe 230 M,
HOTOMY YTO Takasd 3anHuch o3Haudana OB, YTO MOrPelHOCTh
HalijeHHoro 3Hayenys h He npesbinaer -1 M. Ha camom xe
Jeje, KaK Mbl BHIICHWJIH, NPH 3aKaHHOA TOYHOCTH Uy U &
BBICOTY Fh HeJb3si BBIYHCIHTH C OTHOCHTEJNbHOH TOYHOCThHIO,
npespimaomei 5 %, T.e. ¢ aGcoMOTHOH NOrPelHOCThIO,
Menbinedd 10 M.

IV Pa3bscHenus no NOBOAY UMCJIOBBIX Koaq)qmunemon
B YCJOBMSIX 3ajay

Bhipaxkenus Buia r=1e,c—}—21fey+3t2ez aubo U=1x-}-2y+-
+32® u T. I ciaelyer paccMarpHBaTh KaK COKPALIEHHYIO
YCJOBHYIO . 3amuCh  BhIpaxeHu#  r= (1 m)e,+ (2 M/c)le,+
-+ (3 m/c?) %, mubo U= (I Tax/m)x-+ (2 Ax/M2)y2- (3 Lk/M%)23
M T. I, T. & NPHIUCHIBATH HYHCJIOBHIM KOSQXbHuI/IeHTaM Hal-
Jxex(aume PasMepHOCTH.

13



qa'c'rryl

- ®U3UYECKHE OCHOBbI MEXAHHUKHU

. Obosrauerus:
A — pabora

@ — aMuJuTyjia

B ~— MarHHTHaf HHAYKHHS

C— 1eHTp Macc

¢ — CKOPOCTb CBET4 B BaKyyme

d — puamerp

E — exunuuHbil TeH3op

E — snepruxn

€y, €y, €, — OPTH KOODAMHATHEIX
oceit

€ — OCHOBaHMe HaTypajbHBIX JIO-
rapudMoB, 3JeMeHTap HEIH 3a-

an
F -—pcpma

g ~— yCKOpeHue cao6o;moro na-

JEHHS
h — Bricora
I — MoMmenT HHepIUH
K — cucrema orcuera
k — XectKOCTh, K09hbHIHERT
TpeHUS
| — niMuHa, paccTosiHue
M — MoMeHT HMmyJnca
M, m — macca
- N — MOMeHT cHaB
N — Bpamanmuit MOMEHT
N, — MOMEHT CHJIBI OTHOCHTEJb-
HO OCH Z
n — 9acToTa -BpamieHns
P — momnocTs
P — uMnyJasc
p — RaBieHHe
Q — no6poTHOCTD

KOCTH
. q — 3JIEeKTPHYECKH I 3apsm
R — paauyc-sexkrop

14

KoJse6aTenb--
HOll CHCTeMH, - MMOTOK MHJA-

R — papuyc, paiHyc KPHBH3HHI,
paccrosinue

Re — ducao Peftnoabica

I — pajyyec-BeKTOp

.7 —— pajAyC, PaccTosHHE

S — naomans, NOBEPXHOCTH

§ — nyTh

T — Tensop

T — xunernueckas SHEpruf, Ie-
PHOA KosebaHuit

{ — Bpems

U — norennuanbuas 3Heprus

u, v.— CKOPOCTH

V — o6nenm, CKOPOCTh

"W — yCKOpeHue

0. — NOBEPXHOCTHOE HaTsKeHue,
yroda
g -— VIJOBO€ YCKOpeHHe
— Ko3hdUIHEHT 3aTYXaHUS KO-
neGanuil, yroJa

'Yy — rpaBHTANMOHHAA NOCTOSAH-

Hasi, yroa

1) — BA3KOCTB

A — muuefinas DJAOTHOCTL (Mac-
ca EJAMHHIBI JJIHHB), Jora-
pHOMHYECKH JeKPeMeHT 3a-
TYXaHus

J — DpHBejeHHAasd Macca

P — NIOTHOCTh
‘0 — TIOBEPXHOCTHAasA  IJIOTHOCTD

(Macca. efHHMIB TOBEPXHOC-
TH)

T — Bpems

¢ —— YTOJ, LINPOTA MECTHOCTH

£ — TtesecHslit yroa

@ — YyTrJoBasi CKOPOCThb

® -— Kpyrosas 4acToTa

Kuxemarrka

1.1. Yactyua psrKercsi ¢ IOCTOSHHOH CKOpocThio V. Uro
onpeseaseT BuIpakenne: a) v (fy—1y), 6) v(f,—t,), B) U (fa—1)?

1.2. Yacruua JaBUXKeTCS ¢ IIOCTOSHHBIM YCKODEHHEM W.
B HayanbHEII MOMEHT BPEMEHH OHA HaXOAH/Iach B TOYKE €
Pamdyc-BEeKTOPOM fy M HMeJa CKoOpocTb v, [Hanmcarb Bripa-
JKeHHe JiA: a) OPHpalleHHs CKOPOCTH YacTuilkl Av 3a Bpemd ¢,
6) NPOEKIUH CKOPOCTH YACTHIB! HA OCb § B MOMEHT BPEMeHH f,’
B) nNepeMelienusi yacTHuel Ar 3a Bpems f, T) npnpameunﬂ
KOOPJHHATHI- 2 YacTHUBI 3a Bpems I

1.3. B kakoM cayuae BekTrophl a H b MoryT ObiTh CBfi3aHHI
cooTHolleHUeM a==ab, rae o — ckaaap? Kak cootHocATCS
UX OpTHI, ecji a<0?

1.4. Moxer Jju npupauiende Momyna Bekropa Aa oka-
3aTbCs pPaBHBIM MOJYJIO NpHpaiieHust Bekropa |Aal?

1.5. B xakoM CoOTHOWmEHHH HaXo#aTcsd NpHpalleHHe Mo-
oyns  Bektopa Aa .M Monysb TNpHpalienus BekTopa |Aal,
€CJH BEKTOpHl a W Aa HanpaBJeHBl B IIPOTHBOMOJIOAKHLIE CTO-

" poHBI?

1 6. BeKTop a H3MEHUJT HanpaBJieHHe Ha o6paTHoe Haiirn:
, 1Aal,

17 BeKTop a nopepryaca Ge3 H3MEHEHMS «IMMHBD Ha

Masbiii yroa §¢. a) Hanucarb npuGamxkenHoe Belpaxenne /s
|Aaj. 6) Yemy paBuo Aa?
“{ 1.8 HauanbHoe 3HayeHHEe CKOPOCTH PaBHO vl—lex+3ey+
- 5€, (m/c), koneunoe v,=2e,--4e,-}-6¢, (M/c). Hafitu: a) npu-
pameHue ckopoctd Av, 6) MOAYJb. NpUpPAaUEHHS CKOPOCTH
|Av|, B) mpupalleHsHe MOAYJs CKopocTH Av.

1.9. Hanucatbh BHIpaxeHHEe JJI KOCHHYCA yrJa G MeXAy
BEKTOPaMH ¢ KOMIIOHEHTaMH @, Qy, a; ¥ by, by, b,.

1.10. KomnouenTsl-ognoro Bekropa pasusl (1, 3, 5), apy-
roro — (6, 4, 2). Haiitu yron @ Mmexmny BeKTOpaMH.

1.11, I'IpeoﬁpaaoBaTb K BHJY, COAepxKalieMy TOJbKO MO-
Jly/¥ BEKTOPOB ¥ yroa o, Bhipaxenue a [bcl, B KoTopom Bex-
TOPBHf @ H ¢ B3aUMHO NEPHEHAUKYJAPHL, a BeKTop b ofpasyer
C HOPMaNbi0 K IJIOCKOCTH, B KOTOPOH JieXaT BEKTOpPH a ¥ ¢,
yron o.

1.12. 3apaHn pyuxunn v (1), v, (f) u v (), onpenenﬂ-
folllie B HEKOTOPOH CHCTEME KOOPAMHAT CKOPOCTb HacTHIBL V.
Hanucarb Belpalkenne Aafi: a) MepeMelleHHs YacTHLE Ar
3a NMPOMEXYTOK BpeMeHH OT #; 10 {5, 6) NyTH S, NpOileHHOrO
YacTHHEH 3a TOT XKe NPOMEKYTOK BPEMEHH, B) IpHpaIEHHA
Ax KOOpAMHATHL X YaCTHUH 32 BpeMsa OT f; A0 f,, T) CpeAHero
3HayeHHs YCKOPeHHMs yacTHllbl (W) 3a TO XKe Bpemsd.
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113 Yacruna -1 JBHIKETCA €O CKOPOCTBIO Vy==0e,, Ua-
CTHHA 2 — CO CKODOCTBIO Vy=be, (@ M b — KOHCTaHTH).
Haliti cxopocTh v BTOPOH WYACTHIBI OTHOCHUTSNLHO INEPBOH
1 MOLyaL U 3TOH CKOPOCTH.
© - 1.14. HMcxoas M3 onpefenedusi CPEIHEro sHAYeHHs (yHK-
UMM, J0Ka3aTh, YTO:

a) cpesiHee 32 BpeMs T 3HaueHHe CKOPOCTH TOUKU (V) PaBHO
nepeMellleH 0 TOUKH Ar 3a 3TO Bpemsd, NEIEHHOMY -Ha T,

6) cpeinee 3a BpeMsl T 3HAYEHHE YCKODEHHS TOYKH (W)
PaBHO NPHPALIEHHIO cxopocm Av 3a 310 BpeMﬂ ILeJIeHHO‘VIy
Ha T.

1.15. Uacruna aprKercs pashovepno TIO. YACOBOH CTpesiKe
N0 OKPYXKHOCTH pajuyca’ R, nenas 3a Bpemsi T OJUH 00OpOT.
OKPYXHOCTE JIEXKHT B KOODAHHATHOH IVIOCKOCTH X, Y, NpUYeM
[IeHTP OKPYKHOCTH COBIaNaeT C HayajJoM Koopjunatr. B Mmo-
MeHT f=0 uacTula HaXOJUTCH B TOUKE C KoopjuHaTamH x=0,
y=R. Hafitu cpeinee 3HaYeHHEe CKOPOCTH TOUKH 32 MPOMEXKY-
TOK Bpeméenn: a) or 0 jgo v/4, 6) or 0 o /2, B) ot O 2O 3v/4,
'ty or 0 5o T, 1) or /4 %O 3v/4.

W 1.16. ,‘—Iacmua npolLTa 3a HeKoTopoe BpeMs 3/4 oKpyXHO-
CTH €O CPEIHUM 3HaueHHeM Monyas ckopoctd (v). Ha#rtu Mo-
JiyAb CpeaHel CKopocTd 4acTuubl |{v)| 3a TO e BpeMs.

1.17. TlepBoHauyanbHO NOKOMBIIAACA YacTHUA MpouLuia 3a
spemst T=10,0 ¢ noaTOpHl OKpy)HocTH paiuyca R=5,00 M
¢ HOCTOSIHHBIM TaHTeHIHANBHBIM - YCKODEHHEM. BLIYHCANTD
co’oTBeTCTByxomHe 3TOMY . IPOMEXKYTKY BpeMeHH 3HaueHHA:
Q) CPe/Hero MOLYAs CKOPOCTH (u), 6) MOAYJIS cpenHe cxopocrn
[{v}|, B) Momyns cpenuero yckopeuus [(w)!.

1.18. TlocTofHHBEIH MO MOZYJIO- BEKTOpP ‘a, PAaBHOMEPHO IIO-
BODAYMBAsACh TPOTHB YacOBOH CTpeNKH B IVIOCKOCTH X, Y,
IEPEXOAUT 32 BPEMs ! U3 TONOXKEHHS, IPH KOTOPOM OH COB-
MaJiaeT o HANPABJEHHIO € OCBIO X, B TIONIOXKEHHE, [IPH KOTOPOM
OH COBIlafiaeT IO HAOpAaBJEeHHIO ¢ .ochlo y. Hafitu .cpennee
3a BpeMqa { 3HAUEHME BeKTOpa a U MOAY/b 3TOTO CpEIHero.
- 1.19. Pajuyc-BeKTOp TOUKH I' HBMEHSETCS: &) TOMbKO IO
Mofly 1o, G) TONBKO IO HampaBjeHuo. UTo MOXKHO CKasaTh
o aemopmxp :

.20, Paquyc-BeXTOp 4aCTHIB! onpe;nemercx BBIP AXKEHHEM!
1= ex—l—47,‘2ey—l—7ez (M). - BeruucauTh:

a) ‘nyTh ‘s, HpOH,LIeHHBIPI qacmueu 3a nepBbIe 10 ceKyH,a
JBHKEHNS,

6) Moay.b nepemem,ermﬂ |Ar| 3a To e Bpems,

_B). OOBSICHHTb MOJIYYEHHBIE - PE3YVILTATHI.
\] 1.21. Pannyc-BeKTOp YACTHLbI U3MEHSETICA €O BpENeHEM
0o 34KOHY: r= 3t~e9c+2te,,—i—1ez (™). Haum'
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or t=0 no ¢=1T/8, o

@) CKOPOCTb V' U YCKOpEHHE W YaCTHILI,
6) MOJYJ/ib CKOPOCTH U B MOMeHT {=1 ¢,
' B) HpUGIHKEHHOE 3HAUEHHE IyTH S, HPOHIEHHOro YacTuiiett

34 11410 CeKYHAY JBHMKEHHS.

'/ 1.22. UYactuna ABHIKETCS €O CKOPocThio v=le,-+2fe, 1
+3P¢; (w/c). Haitmu:

a) mepeMellenne Ar YACTHIBI 3a- IepBbie 2 CeKYHﬂbI ee
JBUXKeHud,

-6} MONYJIb CKOPOCTH U B MOMeHT =2 c.

Vi { 1.23.-YactHua JBHMKeTCS. €O CKOPOCTBIO v=af(2e,+-3e,-}

+4E,) (a=1,00 m/c?). Haiiru:

a) MOXYJ1b CKOPOCTH ¥ YaCTHIIH B MOMeHT BpeMenH £=1,00 c,

J YCKOpeHHe YaCTHUE W H €ro MOIyJib-w,

B) MyTh S, TpoiiieHHbil wactHuell ¢ Momenta #,=2,00 c
Jo MoMeHTa £,=3,00 c,

‘) KakoH XapaKkTep HMeeT JBHKEHHE YaCTHLBL

1.24. Jludr Hayasm MOAHHMATECS C HOCTOSHHBIM YCKOpe-
nuem w=1,00 M/c®. Cnycra Bpems =1,00 ¢ or noroika Ka-
GUHBI qu)Ta OTHeNH/CSH H cTaj najath wypyn. Onpeneints:

a) BpeMsa Af najenus uiypyma Ao yaapa o Noa KaGHHBI,

6) nyTh S, NpofiieHHHI IIypynoM 3a Bpemsi Af B cucreme
orcuera, cBsi3aHHol ¢ 3emieii. Bricora kaGuunt nndra h=2,75 M.

1.25. UsBectna (yuxuusa v(f) Jad 4yacTHLB, ABUKYIIEHCS
10 ‘KpHBOMHHEHHON Tpaekropud. Hamucath BblpaxkeHHe AAS

- paauyca KpHUBH3HBL R TDPaeKTOpHH B TOH TOUKe, B Koropoﬁ

YaCTHI[A HAXOMUTCH B MOMEHT .

1.26. Yacruna JBHMKETCS: PaBHOMEDPHO [0 xpnBOJmHenHou
TpaeKkTopuu. Moayab ee CKOpOCTH paBeH 0. Hafitu paguyc
KPUBH3HBL R TP2eKTOPHH B TOH TOYKE, IJe MOAYJb YCKOpPEHUs
YacTHUIGI paBeH w.

1.27. Tlo KaKoif TPaeKTOPHH IBHXKETCA UacTHUA B Cy4ae,
ecin w,=0, wn~constD

1.28. B HEKOTOpHII MOMEHT BPEMCHH ! KOMIOHEHTHI CKO-
‘POCTH v uacTHLUB HMetoT 3Hauenus (1,00, 2,00, —3,00) (u/c),
a KOMIIOHEHThl yCKopenusi w — (—3,00, 2 00 1,00) (m/c?),
Haiiru: 3

a) sHauenue Beipaxenusi dv/d! B Momenr f,

6) pandyc KpHBH3HB R TPaeKTOPHH B TOH TOYKe, B KOTO-
poit yacTuua HaxoAWTCA B MOMEHT 7. ‘

1.29. Touka JABHKeTC BAOJAb OCH X, IPHYEM KOOpAHHATA X
u3MeHsieTCsl 110 3aKOHY X=a cos(2n/T)¢. Hafiru:

a) BLIpameHus A/ NPOEKUHH Ha OCb X CKOPOCTH V H YCKO-
PEeHHS W' TOYKH,

6) nyTb S;, MPOHAEHHBIA TO‘{KOI? -32.IPOMEKYTOK BpemenH

LREA

SPPOPHI
o
rom
e
e



B) IYTh S, MPOHJIEHHBIA TOUKOM .3 NMPOMEKYTOK: BpeMeHH
‘ot t=T/8 po t=T/4, 7
. T) NyTh S, MPOWIEHHHII TOYKOH 3a NPOMEKYTOK BpPEMeHH
or {=0 po t=T. .

1.30. IKoMmOHeHTH CKOPOCTH YaCTHIBI H3MEHSIOTCH €O
BpeMEHEM MO 3aKOoHaM: U,=a cos wf, vy,~a sin of, v,=0,

rZe a # ®» — KOHCTanTel. HafitTh MoxyJu CKOpPOCTH U M YCKO-

pennd w, a TakxKe yroj o Mexnay Bekropamu v B w. Ha oc-
HOBZHHH [OJYYECHHBIX pE3YJbTaTOB CAeJarTb. 3aKJ/IOYeHHe o
Xapakrepe IBHXKEHHA YACTHLHL . .

1.31. 3aBHCUMOCTD KOOPJHHAT - ,znsmKemm HACTHILI or
BpEeMEHH MMeeT BHI X¥==a cos of, y=asin ®f,. z=0 (a ¥ o —
KOHCTAaHTBL).

a} Onpeznenutb pa;myc BeKTOp r, cxopocn) V H yCKOpeHHe
W YacTHIIB, a TaKXKe HX MONYJH.

6) Boiunciautsb CKansipHoe NpOH3BC/IeHHE BeKTopOB ru.v
Yro o3Hayaer NOJYYeHHHIH pe3yqabTar?

B) BLMuCIuThL CKalsipHOe NPOH3BElEHHE BEKTOPOB I H W.
Uro 03HaYaeT MOJYYEHHLIH pe3y/bTar?

r} Ha#itn ypaBHeHHe TPaeKTOPHH YaCTHILL

1) B kakom HaNpaB/eHul JBIKETCA MO TPACKTOPHH 4a-
cTuna?

.e) .. OxapaxTepu30BaTh. JABUKeHHe qacmubr

k) Kak usmenntcsd JBHKEHHe YAaCTHIbI, €CJH B BLIp2XKeHHH

s Y WSMEHUTHh 3HAK Ha.oGpaTHHIN?
f 1.32. HeGonbimoe teo (MarepuanbHast Tqua) OpoLIeHO
13 Touky O o1 YIVIOM o K TOPH30HTY C HauaabHOH CKOPOCThIO

- vo (puc. 1.1). IlpeneSperas conpo-

’

Ja B KOOpAWHarax X',

Pue. 1.1 : _ 1) sHaueHusa |dv/df| u c’ilvl/dt,

B BeplLIHHE TPaeKTOPHH,

‘e) pa,zmyc KPHBH3HEI R Tpaektopun B Toukax O u O',.

Toukn 6p0€aHPIH 1 NafeHust CYHTATh JEKaAUMHE Ha OLHOM
VpOBHe.

1.33. Teno OpolleHO MOA YIVIOM K OPH3OHTY .C Haqanbﬂoﬁ
CKOPOCTBIO Vo. [1penelperas conporupienyeM Bo3lyXa, HaliTH
CpefiHee sHAUEHHE CKODPOCTH. (V) 3a IepBHIE T CEKYHj TOJeTa,

1.34. Tlox xakuM yrjioM & K TOPH3OHTY HYKHO YCTAHQBHTh
CTBOJ OfyANsl, YTOGH MOPa3UTh le/b, HAXOASUIYIOCH Ha pac-
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4 gk ¢ THBJIEHUEM BO3IyXxa, HaHTH:
‘ | a) BpeMms mojera T,
v, 2 : , 6) AATBHOCTS HOVIeTa L,
! 3;‘"" B) HauGOAbLLIYIO BRICOTY NIOX-
Py LA N, . mATHA Teaa h, ‘
L - T I) ypaBHeHHe TPaEKTOPHH Te-

| CTOSIHUH [=10,0 KM, ec/H HayalbHasA CKOPOCTh CHapsja vy=
=500 wm/c? ConporHB/eHHEM BO3AyXa npeHebpeys.

1.35. HsBectup: QyHKIHA f(s) onpeuens'uomaﬂ 3aBHCH-
MOCTb NIPOH3BOAHOH dv/df OT NIPOHAKEHHOro 4YacTHied MyTH §,
MOZYJib CKOPOCTH U, B- Hauaje HyTH. Hanucarthk BhIpaxkeHHe
s v(s) — MOJly/I  CKOPOCTH, KOTOPYIO HMeeT HYacTHila,
npoias OyTh S.

1.36. [ana ¢yHkuua v(s), onpenessouias 3aBHCHMOCTD
MORYJifl CKOPOCTH YaCTHLBI OT NPOHJEHHOro 4acTHLeH MyTH S.

"Hanucare BripaxieHne jjsi BpeMeHH f, 3aTpauyuBaeMoro 4a-

CTHUEHR Ha NPOXOXAeHHE NyTH S.

1.37. 3aBHCHMOCTL MOJAYJISl CKOPOCTH HaCTHUbI U OT NpOM-
I(eHHOI‘O yacTHUEeH NyTH-S onpenensercsl (QyHKHHeR v(s)=

Vo—Ds.

a) HafiTn 3aBucHUMOCTb § OT BpeMeHH L.

6) OnpenejuTbh 3aBMCHMOCTb U OT £,

B) Hanucatb npuOinXKeHHbIE BHPaXEHHS s s(t) u v(Y),
cnpaselauBhie ans (&1/b.

1.38. MozyJib CKOPOCTH YacCTHIH WaMeHseTCs €O BpeMeHeM
10 3aKOHY v=u,e~bt. KakoB ¢usHueckuil CMbICJ KOHCTAHTH! b?

1.39. Jloxka nepecekaer peky ¢ NOCTOSIHHOH OTHOCHTEJIbBIIO
BOJABI, NepIEHANKYAAPHOI K Geperam ckopocrbio v==0,300 m/c.
Mupuna pekn paBna b=63,0 M. CKOpOCTb TeueHHS H3MeEHS-
ercsi 1o NapaboHYecKOMy 3aKOHY -

2
w=uy—4 =% (x——é’—) ,

rjge - x ~— paccrosinne ot Oepera, u,— KOHCTaHTa, paBHas
5,00.M/c. HaiélTu cHOC s JIOAKM BHAM3 IO TEYEHHIO OT MYHKTA €e
OTIpABJEHUs IO MeCTa NIPUYANaHA 4 .. ’

NPOTHBOIONOKHOM Gepery pekH.

]

d. 40,;Oc1> x Ha puc. 1.2 c1y- @i 3 .
KHT “~“TpaHuIE! MexLy yuacr- - yi &, Tpaba
KOM, TIODOCIIHM TpaBOH, ¥ y4a- "1 z | Tlecor
CTKOM, TOKDBITEM PBIXIBIM TeC- |~ 7 lal 2
KoMm. Ilemrexony HYKHO MONACTh oo
u3 nyekta -A B nymkr B. Ilo =~ = g
TpaBe IeleXOol MOXKeT HATH CO Puc. 1.2

ckopocTbio v, =5,00 kM/4, o me-

CKy — cO CKopocThlo  v,=3,00 kM/u.  UrToGE. coBeplIMTH
nepexol 3a Cailoe KOPOTKOE BpeMsi, NelleXoJ BhiGHpaer JoMa-
ot nyte AOB. IlpH KaxoM COOTHOLIEHUH MeXKAY CHHycaMmH
YIJIOB @, H 0 BPeMs ABHXKEHHS Mellexoja H3 A B B 6yxer

" MMHUHMAaJILHBIM?
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\j ‘1.41. Himxe npuBORATCA NPHOIHIKEHHbE BHDAKEHHA I .

HEKOTOPHIX (GYHKLHMHE, cnpaBejjikBeie npH x<K1:

R .o ‘
Al Fx OVIixamley, ) etrmlty,

. 2
N In(l£x)~tx 1) sinxxx, e) cosxm 1_———%—.
- Onpepenurb aaa x=0,1 oTHOCUTENLHYIO NOFPENIHOCTL 3HA-
YeHUH 3THX q)yﬂxunﬁ ‘HalleHHEIX 110 q)opmynam 1 npn6.1m-
JKEHHMWX BBIUYCEHUIL
1.42. Tlo npsimoit mopore AB ,zumme'rcs ¢ HOCTOSHHOf CKO-
pocteio #=20,0 M/c aBroma6unn. M3 touku €; Koropas Haxo-
mutcs or AB na paccroannu [=2000 M, B MOMeHT, KOrja aB-
TOMOGHJIb M TOYKa C OKa3LIBAIOTCA HA OJHOM IEPHEHIHKY./IApe
Kk ADB, npoussonurcs BpicTpen u3 nywkH (puc. 1.3). Ilpen-
fgosarasi, YT0 CHapfJ JIETHT . IPSIMOJUHEHHO C NOCTOSHHOI
cropoctblo v=200 M/C, OUpPENETHUTD:
a) yroJ o, Ha KOTOPHIE HY>KHO HOBEpPHYTb CTBOJ HYIUKH,
4TO05bl MOPa3sUTh ABTOMOOHIIb,
6) Bpema ¢ nogera cHapsja,
B) ‘IIyTh S, KOTOpLIl npoijer aBToMOGHJbL 3a Bpems - {.
1.43. I/Imero'rc;x JBe MOTOpHBIC JIOAKH, PasBHBaoIHE OTHO-
CHTeJIBHO BOIEI cKopocTh v==5,00 M/c. Boxa TeueT ¢ ofHHaKO-
BOH no BCel Imupune pekd cxopocreio 1=0,500 m/c. Hlnpuna
peku [=1,000 kM. Ha cepeyHe peKd
e S T C u D, orcrosmue
Ipyr oOT Jipyra Ha pacCTosHHe, paB-
noe mmpune pexku ! (puc. 1.4). Oz-
HOH JIOJKE HYXHO Ilepecedb peky

1
1
]
!
i
)
! fv CTPOro B NONepeuHOM HaMpabJIEHHH
g :
| Vi
fee :
i u Z
} — ] ee————a ]}
0!
. ) )
Puc. 1.3 Puc. 1.4

13 Touk¥ A B TOUKY B ¥ ofparho. BTopop"I JIOfIKE HYXKHO Ipo-
penarb myTs or cBau C jio cBan D u ofparso.

a) Kak JonKHa JBHTaTbCs NepBast JIOAKA OTHOCHTEABbHO
BOZbI, uTOGEI ' OTHOCHTEJIbHO 0€eperos nepemem,aTbca BJOJIL
npsvoli AB?
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HYXKHO YCTaHOBHTH CTBOJ OPYZIHSI, UTOGHI

6) Habtn BpeMeHa Lt u tz, 3aTpayHBaeMbie Ha IPOXOX-~
Jieane nyTH 2/ nepBoil U BTOPOH JIOXKaMH.

B) Ilonyuure jans f;, M {; NPHOHKCHHBIE BLIPAXKEHI,
cnpaBeaiuBeie A9 u<v. Hafith ¢ noMoumsio sTuX BHIP aXKeHHi
3HAYeHHs I U f,; CPAaBHUTH HUX C TOYHBI-
MY SHaYeHUAMHU.

1.44. Ha Boicore A=5000 M aerur
npAMOJUHEHHO caMolleT ¢ IOCTOSIHHOMH
ckopoctoio #=100,0 m/c. B mMomenr, Kor-
A2 OH HAXOLHTCA. Haj ‘3eHuTHOH OaTtape-
eit, npouspoxutcs Buicrpen (puc. 1.5). Ha-
yaJIbHaA CKOPOCTh: CHaPsIAa Uy=500,0 m/c.
IlpeneGperasi: cONpOTHUBACHHEM BO3AYXa,
HafTH:

.a) Tof KAKHM YIJOM & K TOPH3OHTY

Puc. 1.5 .

CHapsiA M caMoJieT JNOCTHIVIH OJHOBpe-
MEHHO TOYKH NepeceyeHHs HX TPaeKTOpLii, :

6) Ha KaKyio NPOAO/IKHTENbLHOCTD 110JeTa ¢ HYXKHO ycTaHo-
BHTb B3pHIBaTe/b, YTOOLI CHAPAM Pa3sopBaJCs B TOYKE BCTPEUH
¢ HeNbio,

B) Ha. KaKoe DacCTOSIHHE § [0 TOPU3OHTANH OTCTOHT OT
6arapey TOUKA BCTPEYH.

1:45. UspectHo, uTO JIyHa Bece Bpems ofpailleHa K 3emie
OfHOA W TOH ke CTOPOHOH W obpailaercsi BOKPYT 3eMJIH 3a

27,3 cytok. Onpenenuts yrJaoBylo. CKo-
n 4 pOCTh @; BpaileHus JIyHb BOKPYT ee
ocu. CpaBHHUTL 3Ty CKOPOCTH € YI-
/3 J JIOBOH CKOPOCTbIO @3 CYTOYHOrO Bpa-
HIEHHS 3eMaH. _

0 1.46. Uack kaxzaple CYTKY -OTCTAOT
' Ha - 2 MUHYTH. UYeMy. paBHO YIJOBO?

Puc. 1.6 yCKOpeHHe  MHHYTHOH CTpesKu?

1.47. TlocToaHHBI 1O MOAY/IO BeK-
TOP a BpaulaeTcsi ¢ MOCTOSHHOH YIJIOBOH CKOPOCTHIO @ BO-
Kpyr duKcupoBaHHOH HNepHeHANKYJIAPHOH K HeMy ocH. Bripa-
3UTh TPOH3BOJHEIE A M & Yepe3 BEKTOPH a U ®.

1.48. 1lnunap Katutca 6€3 CKOJbKEeHHS CO CKOPOCTDLIO U
(puc. 1.6). Haiitin ckopoctn Touek 1, 2 U 8, BHIpa3HTb HX d4e-
p:? OPTBl KOOPJAHHATHEIX OCeH.

}49 lllap Bpamaercs ¢ yrioBoit CKOPOCTBIO @ BOKPYT
OCH, KOTOpasi NOBOpayHBaeTCsl B IJIOCKOCTH X, Y C. -yraIoBoit.
CKOpOCTBIO @ =0'e, (puc. 1.7). Haiitu:

a) yraoBylo CKOpocTb @ M YI/IOBOe YCKOpeHHe (i apa,
a Takxe MOllyJII/I 3THX BEKTOPOB,
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6) yroa o. MeXLy BeKTopamu Q U @,

B) yroa @ mexay Bexropamu f u Q. Cyurath, 4TO B Ha-

- YanbHEIE MOMEHT BpEMEHH BEKTOD @ Hampas/leHn IO OCH X.
- 1.50. Teso yuacTByeT B ABYX BPAWIEHHUAX, NPOHCXOLAIHX
€O CKOPOCTAMH @, =al’e, U o,=2af’¢, (a=1,00 pas/c®).

‘a) Ha kaxofi yrom ¢ nosep-

Hercst Teno 3a nepseie 3,00 ¢?

JeT 3TOT [IOBGPAT?
1.51. SIkopn anexTpoMorTopa,

=50 ¢~1, ABUrasch nocje BHIKJIO-

Puc. 1.7 ' noBoe yckopenue P sikops.
T 1.52. Jlo Havya/ia TOPMOXKEHUA

6) Boxpyr Kakoii ocH NpoU30i- -

BpAWABIIHACA € 4acTOTOH n=,

YEHHA TOKA PABHO3AMEVIEHHO, OC- |
TAHOBHJICH, CHENaB HOJHOE YHC-
. 10 oboporos N=1680. Hafiru yr- |

aBTOMOGMJIL HMeN CKOPOCTh Up== !
=60 xM/4, Hocne Hayaja TOPMOXKEHHS aBTOMOOU/L ABHrajcs -

I AMOJIMHEAHO C HEMOCTOSHHBIM YCKOPEHHeM H OCTaHOBHJI-
cst- cnyera BpeMs £=3,00 ¢. 3a 370 Bpemsl OH Ipolliea NYTh .

$s=20,0 M. OHpElLeJIHTb CPEJIHIO YIJIOBYIO CKOpocTh (©) H

cpejiHee yrioBoe yckopenue () Kosjeca aBTOMOOHJA 34 BPEMA

TopMoxkenns. Paguyc xoneca R=0,23 wm.
1.53. Hacrnua AsHimercs no papuycy Bpamiaioilerocs auc-
Ka co cxopocteio v=3,00 M/c. B Ha4aJbHbIli MOMEHT BPEeMEHH

yacTHL@ HaXOAHTCH B IlEHTPE JHCKA. YTJIoBafg CKOPOCTH
BpauleHusi aucka ©=20,0 pap/c. Hafiru npubanxkenHoe sna- '
yeHHe NMyTH S, NPOHJEHHOr0 YacTHLEH B HeNOABHAKHON CHCTEME .
oTcuera 3a Bpems ¢ MoMeHTa ¢;=9,00 ¢ 10 momenTa £,=10,00.c.

1.2. luHamMHKa MaTepHANbHOR TCUKH
H NOCTYNATENbROro ABHXeHus Tena. PaGota M MOWHGCTH

Y kasauue. [Ipy pemennn 3afay Ha AHHAMUKY Hajo .

nocTynars CJaeaylomuM ofpasoM.

1. BrisicHUTDb, C KaKHMU TeJaMU B3aUMOJEHCTBYET paccMar-
puBaeMoe TeJo. COOTBETCTEEHHO yCTaHOBHTb CHJIBI, nencmyzo- 1

IHe HA 3TO TeJO.
2. Hanucars ypasHenue ,&B'memm Tena B BEKTOPHOM BHIE.

ECJH/I CHCTeMa ZIBH}KEHHE KOTOpOI/l paCCManHBaeTCH ‘COCTOUT .

_____

HEHHE NUIIETCA LS Ka}KJIOI‘O HS TEJl B OTlleJII:HOCTPI

3. TlepefiTy B KaX/I0M YPaBHCHUY OT BEKTOPOB K HX npoex-i
[[H$iM Ha COOTBETCTBYIOLMM 06Pa3oM BHIOpaHHoe HanpaBneHHe. ;
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Moxer cayynTbesi, YTO JUIS ypaBHEHUH, OTHOCHIMXCH K_pas-
HbIM TeJiaM, 3TH HANpaBJeHHS OKaxyTcA pasinunbiMu. Ecau
HanpasJieHHE ' KaKoro-iuGo BEKTOpa 3apasee H3BeCTHO, €ro
NPOEKIHUIO HAZ0 Bhipaxkarb Yepe3 MOJyJb BEKTOpa, B3ATHI C.
HaJIJICKALAM  SHAKOM.

4. PemuTh CHCTeMY TIONYYKBINUXCS CKANAPHBIX YPABHCHHUI.

IlosicuuM ckasanHoe cieayomuM npumepoM. Cucrema co-
CTOMT M3 Tel | M 2, CBA3AHHBIX HEBECOMOH !) HEPACTAKHMO#H
Hutblo (puc, 1.8). Macca tena 1 paBHa my, Tena 2——m2
Hute . Moxer ckoiib3uth Ge3
TPeHHs! [0 HANPaBJAAIOUIEMY
xeyio0y. Tpenus ~Mexay Te-
JoM ] M HAKJOHHO# TJIOCKOC-
TblO, H2 KOTOpOH OHO JIeXHT,
Her. [Tnockoerh ofpasyer ¢ ro-
pu3oHTOM yroa . Haiita ye-
Kopemm Ten I u 2.

.. CHcreMa, JBHKEHHE KO-

TOpOPI paccmarpuBaercs, c€o- '
CTOUT M3 Ten I 1 2 W CBA3LIBAIOMWIEH WX HUTHU. Teno 1 B3au-
MOZEHCTBYET -C HUTHIO, ¢ HJAOCKOCThl0 H ¢ 3emaeir. Coorper-
CTBEHHO Ha Hero JAeHCTBYIOT: Cuja HaTsxeHust wutu Fi, cuna
peakuuu mnaockocetu F, u cuna taxectu m,g. Teno 2 maaumo-
IEACTBYeT C HBUTBIO H C 3emneit. CoOTBETCTBEHHO Ha HEro
JeHCTBYIOT: CHJIa HaT/KEHHS] HUTH F, M cula TAXKECTH M,g.
Hurte neBecoMa, ROITOMY . ORa B3aHMOJEHCTBYET TOMBKO C
Tenamu -/ H 2, a Takxke ¢ XkejjoOoM. CoOTBETCTBYIONIHE CHJbI
papHbl —F; # —F, (3T cunbl Ha DHCYHKe HE JOKA3aHWI;
OHHM MPOTHBONOMOXKHBI NO Hanpasienmio curam Fy u F,),
KpoMe TOro, WMeeTcsi CH/a, pacipefieNeHHad HO Bcelt Jiuue
Kenoba. Bce asjemeHTHl 3TOH CUABL NEPUEHAMKYAAPHH K
HUTH W BIUSHHS Ha €€ JBMIKEHHE B HpOAOJIbHOM Hanpas-
JEeHUH He OKas3blBaloT.

2 YpaBueHHS! ABUIKEHHS Tesi | K 2 MMEIOT BUZ

mwy,=F +F,+ mg, myw, =F, -+ m,g.

Macca HuTH paBHa HYJIIO. I'IoaTomy ypaBHenue anmeHua

i1 HUTH MMEeT BHJAL 0=0. ITucarh ero mer cmslcia.

I3 nesecomocT HMTHM BHTEKaeT, 4to Moxyuau cui F; u F,
onuHakoBbl. OC03HAa4uM 3TOT OAMHAKOBLIA Mony.ab Oykso#t F
(Fy=F,=F). VI3 HepacTAXKKMOCTH HUTH CJIE/yeT, Y10 cmeu_;.e-

1) Tloz HeBecOMON HUTBIO 37ech M B NanbRefimen AOApasyMeBaeTes
HHUTB C npeueﬁpemnmo MaJiolt Maccolt.
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HHH a CJe0oBarenbio, CKOPOCTH U YCKODCHUA TC 1ln 2 O,ILI/'-

HAKOBH 110 MOAYJIIO.

3. ¥YpaBHenue s Tena 1 ue.necooﬁpasﬂo «crlpoex'mpo-
BATh» HA OCh X, YpaBHeHHe 115t Te1a 2—Ha ocb X (eM. puc. 1.8).
Ilpy nNpoeKTUPOBaHHH CJeAyeT ' YU4ecTb, YTO -a)- TPGEKIUs

cuel F, Ha ocb X paBHA HYJO, 6) NpOEKUHsT CUJIH ;g Ha -

0ch X paBHa —M,g sin o, B) IpoeKuus cuakl Fy Ha ock X paBHa
F;=F, 1) npoekuus cuiet F; Hd och x'- pasua —F,=—F,
) NPOEKIHs CUJBL 11,g Ha OCb X paBHA Myg, €) HPOEKIHST YCKO-
penus wy teja I Ha ochb ¥ (1. e. wi,) U DPOEKIHSA YCKOPEHHsI
w, Tena 2 Ha ocb X' (T. €. W,,,) OAMHAKOBHL: H: HO MOLYJIS,

u 1o sHaky. IlostoMy BBENEM OGOSHAUEHHE Wiy=W,y=Wy. .-,
4. C'yyeToM Bcero CKasaHHOIO BhIIlEe YPABHEHUHA ABHKEHHUS :

B INPOEKLUHUAX MOXKHO HAllUCaThb CJEAYIOLHM 00pasoM:
mwy,=Fi—m,gsina, wum mw,=F—m;gsina,
MWy = Mg —F,, HIH mw, = ng——F

Pent COBMECTHO 3TH. -  ABa- ypaBHeHl/IH IOAYUYHM JJIA W,
3HayeHune
Mmy~— misin o

my My g

B 3aBHCUMOCTH OT COOTHOIUEHHS MEXKIY MaccaMu My H My, a
TaK:Ke OT 3HAUEHHS YIVIa O NMPOEKUHS YCKOPEHHA W, MOXET
OKa3aThesl MO0 NOJNOMHUTENLHON, NHGO OTpHLATeNBHOH, JHG0
paBHoii Hymo. B cayuae w,>>0 yckopenue Teqa I Hanmpas/eHO
BJIOJIb OCH X BIpaBo, yCKOpeHHe Teja 2. HANPaBAeHO BHUS.
B cayuae w,<<0 HanmpaB/ieHHSI YCKOPEHHH NPOTHBOINOJIOKHDL.
Hakouen;, B cayvae w,=0 cucrema J1u60 MOKOHTCA, JHGO
JIBHKETCS] PABHOMEDHO B TY CTOPOHY, B Kakylo efi coofiar
CKOpOCTh.

w, =

1.54. YTo6Hl onpeseauTsb “Ko3QhOULHEHT TPEHHS B MRy
JEPEBAHHBIMM IIOBEPXHOCTAMH, OPYCOK MOJOXKM/IH Ha -JOCKY
¥ CTaJIH [O/HUMATD OJIHH KOHELl IOCKH JIO TeX Mop, IoKa GpycoK
He HayaJ 10 Hell CKOJb3HTb, JTO NPOU3OILIO IpH yrae Ha-
"KJOHa Jocku o=14°, Uemy paseu k?

1.65. JIBa. conpukacaromuxcs Gpycka Jexar Ha TOpH30H-
" TaJbHOM CTOJE, IO KOTODOMY. OHH MOTYT CKOJAbL3UTL Ge3 Tpe-
.Hus. ~Macca mnepsoro 6pycka m,;=2,00 Kr, Macca BTOPOro
Gpycka m;=3,00 kr. Opun u3 GpYCKOB TOJIKAIOT ¢ CUJI0#
Fy=10,0 H (puc. 1.9). :

1. Hafitu cuay F,.c KoTopo# 6pycKH JaBAT npyr Ha ,upyra
B cayuae, ecau cuaa Fy npmo;xeﬁa K 6pycxy (@), K 6pyc-
Ky 2 (6).° » :
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2. 'Uro NIPHMEYaTeNbHOrO.. B “NONYUEHHBIX DPe3yabTaTax?

1.56. Pewnth 3amauy 1.55 B IPEATIONOMKEHUH, UTO KO-
(bHIEeHT Tpenusa MexAy OGDYCKOM H CTONOM paBeH Ie1 0,100
ana 6pycka I u k,=0,200 gna 6pycka 2.

1.57. Pemuts 3agauy }.56, nonoxus k,=0,200 u kz—O 1090.
ConocraButh  pesyapratel 3agas 1.55, 1.56. 1 naHHO# 3a-

. AauH.

1.58. Isa conpnxacaxomuxca 6pycKa CKQJAB3SIT MO Ha-
KJIOHHOH Jocke (puc..1.10). Macca nepBoro Opyckam,=2,00 kr,
Mmacca BTOPOro - 6pycka m,=
=3,00 ‘kr. Kosdpumuenar Tpe- .
Huﬂ'Mem_Iy GpPYCKOM ‘K JIOCKOH
paBen #£,=0,100 xns 6pycka -1
H £k;=0,200: gna O6pycka 2:
¥Yron HakaoHa JockH a=45° _

Onpegmenuts: a) yckope- Puc. 1.9
HHE @, C KOTOPHIM JBHXKYTCA
6pyc1m 6) cuny F, ¢ kotopoii 6pyCKH AaBAT APYT Ha Apyra

.2, Yro npoucxouuiio 6bl B cayuae k,>k,?

@ Ha ropusoHranbHOM cTosie. JieKaT JBa Tela Macchi
M=T,000 xr kaxnuoe. Tesa CBs3albl HEBECOMOH HepacTsIKH-
moit HuThiO (puC. 1. ll) TaKaH %e HUTb CBASLIBACT TeNlo 2 c

Puc. 1.10 © Pame. L11

rpysoM Mmacckl m=0,500 xr. Huth Moxer ckonb3uth Ge3 Tpe-
HHSl 110 M30THYTOMY Kes100y, YKPEIUIeHHOMY Ha Kpaio CToja.
Koadxpuuuent Tpenusi mnepsoro Ttena co crojiom R,=0,100,
proporo tena k,=0,150. Hairru:

a) YCKOpeHHe w, C KOTODHIM ABHXKYTCH Tena,

6) HaTsKeHHe F12 HUTH, CBSI3bIBawOLled Tena [ u 2,

B) HaTsDKeHHe F HHTH, Ha KOTOPOH BHCHT Ipy3. ‘

1.60. Dcrakana Ha NepeceueHUH YJAUI] HMeeT pajuyc KpH-
BuaHbl R=1000 M. B BepxHefi wacTu scrakagbl B JOPOXKHOS
MOKPHITHE BMOHTHPOBAHBI JATYHMKH, PETHCTPUPYIOLLUE CHIY
JaBieHus Ha scrakany. OrMeuaromuil 31y cuay npu6op npo-
rpagyupoBan B kre (1 krc=9,81 H). Kaxyio cuay aapaenna F
II0Ka3bIBaeT NPHGOP B MOMEHT, KOTJia [0 3CTAKaje NPOe3kKaer
co ckopocThio U==60,0 km/4 aBTOMOGMAL Macchl m=1,000 T?
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1.61. Ha 3apsiKeHHYIO YacTHHY, ABHKYINYIOCA B MArHHUT-
HOM noJie, AeficTByer marnutHast cwia F=q [vB] (¢ — sapsan
YaCTHUBI, V — ee CKopocTb, B — XapakrepucTHKa noJsd, Ha-
sbiBaeMass MarHuTHoil uapykuuedl). HaltH ypaBHeHme Tpaex-
TOPHH, N0 KOTOPOH Gy/IeT JIBHraThcsl YacTHUa B OAHOPOJHOM
MarHMTHOM Iojde (T.-e. HOJie, BO BCEeX TOYKaXx Koroporo B
ONMHAKOBA IO MOAYJIO M HANPaBJIEHUIO) B CIy4ae, €U B Ha-
‘WaslbHEI MOMEHT BEKTOp v Tiepnenfiukyssper K B. Huxkaxunx
CHJI, KpOMe MarHutHoH, HeT. VI3BeCTHBIMU ‘CUHTATb Maccy #i,
3aPAJ4 ¢ H CKOPOCTD ¥ YACTHILBL, & TAKIKE MarHHTHYIO HHAY KLU0
noasi B. B KauecTBe KOOD/IHHATHOH MJIOCKOCTH X; y B3ATh IJI0-
CKOCTb, B KOTOpOIH JBHXKETCS 4acTHLA.

1.62. Wapnk macewt m="0,200 xr, npnsmaﬂﬂmn K 3aKpen-
JeHnof ONHMM KOHLOM HuTH miuHbl [=3,00 M, onuchiBaeT B
rOPHU30HTAJIBHOH IIOCKOCTH OKPYIKHOCTH palmyca R=1,00 m.
Hatitu:

a) 4ucIo oéopomB n mapm{a B MHHYTY,

6) HarsKeHue HHUTH F.

1.63.. T'opH30OHTa/NbHO PACNONOKEHHBIH JUCK Bpailaercs
BOKpYI MNpPOXOAsAllefl yepe3 ero LEHTP BEPTHKANBHOA OCH C
vacrorofl n=10,0 o6/mun. Ha xakoM paccTosnuu r or uesrpa
JHCKA MOXET YIEePXKATbCA JeXKalulee Ha JUcKe He6GobliIoe Te10,
eCJm oa(p(pnuuem Tpenusa k=0,200?

4. HeGoablomy Te1y cOoGIAI0T HadaabHbIHR MMHnybc B
pesyanaTe Yero OHO HAYWHAeT JIBHrathCsl MOCTYIATENbHO 6e3
TPeHHus BBEPX MO HAKJOHHOH IJIOCKOCTH CO CKODOCTBIO -Uy=
=3,00 ™/c. Tliockocthb o6pa3yeT ¢ ropusonToM yroa a=20,0°.
OHpEZLEJII/ITb‘ ;

a) Ha Kakyio BHICOTY K HONHUMETCS TeNo,

6) CKOJBKO BpeMeHH f; Teso OyJeT ABUraThbCs BBEPX JO
OCTEHOBKH,

B) CKOJILKO BPEMEHH. f, TeJIO 3aTPATHT HA CKOJIbIKEHHE BHU3

. 10 HCXOAHOTrO MOJOMEHHH,

r) KaKyi0 CKOPOCTb U WMEET Telo B MOMEHT BO3BpALLEHHS
B HCXOAHOE TMOJOXKEHUE.

1.65. Pemuts 3ajauy 1.64 B npexpnosnomkendu, yro -Kosd-
(ULHEHT - TPEHUs Mexay. TeaoM u Iockocrbto k=0,100,
Macca Tena m=1,00 xr. IloMHMO yKasaHHHIX B OpefblAyief
3ajlaue BEJNHYHH,  OTNPENE/IUTh: ‘ T

1) Kakyio pa6ory A coBepluaer cuja TpeHHS HA BCEM NYTH
CHHM3Y BBepX H 00parHo.

CpaBHUTL pe3yabTathl 3afaud 1.64 n pauuoii 3azauH.

1.66, [lapuk Mmacchl /7 HOMEUIEH B BHICOKHH COCYX ¢ He-
'KOTOPOH KMAKOCTBIO M OTIYILEH Ges Tosmuka. [1IOTHOCTH

26

HKUAKOCTH B 1] pas MeHbllI¢ IJIOTHOCTH IIapHKa. Hpﬂ ,ZlBH}KeHHH

IlapHKa BO3HHKAET CHJa CONDOTHB/EHUA Cpeibl, Hponop-
LHOHAJNBHAR CKOPOCTH ABHKeHHA: F=—Fky.

a) OnucaTb KayecTBEHHO XapaxTep. JBHMKeHUs  IHapHKa.

6) Hafity 3aBHCHMOCTL CKOpPOCTH HIapHKa ¥ OT BpeMeHu 1.

1.67. Tonkas cranbhasn HEMOYKa C OUEHb MeJKHMH 3BEHbS-
MU, uMeromas Juny = 1,000 m u maccy m=10,0 1, sexur
Ha TOPH30HTaAbHOM cToJe. llenouka BRITAHYTA B INPAMYIO
JIMHHIO, NIePIeHARKYAAPHYI0 K Kpalo. crona.  KoHern Leloukd
CBeIIMBAETCS - ¢ . Kpas crosa. Koria aiauea cBelluBaromefcs
wacTH  cocrapager m=0,275 pauue [, uUeNoUKAa HAYUHAEET
COCKaNb3bIBATH €O crosia BHH3. CuuTas HeloyKy O,L(HOpO,L(HOf/'I no
JUIHHe, RaiTh: -
. a) KoahbuuueHT Tpemm k Me}K,T.ly LENOYKOH H CTOIOM,
6) paboTy A CHJ TPeHUs LENOYKH O CTOJ 33 BPEMS COCKAIb3BI-
BAHUS, B) CKOPOCTh 0. LIETIOYKH B KOHLE COCKAIb3bIBAHHA.

1.68, ToHKkas cranbHas LeN0YKa ¢ OHeHb MeJKHMH 3BeHbs-
MH BHCHT BEDPTHKA/IBHO, KACasCh HIZKHAM KOHIOM cTo/1a. Macca
nenouxu m, anuua l. B moment ¢=0 uenoury ornyckator. Cyu-
Tasl, LENIOUKY OAOpORHOH HO JInHe, HaHTH:

a) MrHoBeHHoe spauenue F(f) cuibl, ¢ KOTOpOfi Uenoyka
JIleHCTBYET HAa CTOd,

6) cpemee sHauenue (F) 5TON CHJIBI 3a BpeMsl NaleHHS.

1.69. Cuma, neficTBylolllas Ha 4YacTHLY, HMeeT BUA F=
=aqae,(H), roe a — xorcradra. Belguciants pabory A, cosep-

.INaeMyI0 HaJ yacTuied 3Toi cUIoH Ha IYTH OT TOYKHU C KOOPJH-

naramu (1, 2, 3) (M) zo Touku ¢ Koopamuaramu (7, 8, 9) (m).
1.70. Uactupa ABHKETCHA - pABHOMEPHO MO OKPYKHOCTH.
Uemy . paBHa pafota A pe3yabTHpylOllell BceX cuj, JeicT-

BYIOIIMX Ha YacTHUY: a) 3a ofuH oBopor, 6) 3a mosiobopora, .

B) 3a yerBepTh oGopora?

1.71. Yacruua nepeMeuJ,aeTcn [0 OKPYXHOCTH pajauyca.r
nop xeficteueM LeHTpanbHOH cuabl F. IlenTp OKPYXHOCTH COB-
najaer Cc CUa0BHIM lieHTpoM. Kakyio paéoTy A coepiiaer

-cuna F va nytu s?
1.72. TaHreHuvalbHOe YCKOpEHUE W, YaCTHILI MacChl 2,

JBHXYIIEHCA [0 HEKOTOPOHl KPUBOJMHEHHOH TpaeKTOpHH, H3-
MeHsIeTCsl ¢ PacCTOAHMEM S, OTCYMTAHHBIM BJO/bL TPAEKTOPHH

OT - HEKOTOPOrO HAYaJbHOI'O NONOMKEHMS YACTHIBI, IO 32KOHY |
w,=w,(s). Hanucarp Bhipaxenue nis pabors A, coBepiia- .

eMOH HaJ, YacTHllell BCeMHU JeHCTBYIOUIMMH HA Hee CHJIaMi,
Ha y4yacTKe TPaeKTOPHH OT S; JO Sy.
F1.73.» Teao macenl m=1,00 xr nagaer ¢ BbicoTH A=20,0 M.

‘ Ipeiié6perast CONPOTHBJIEHHeM BO3AYXa, HAHTH:

a) CPENHIO IO BPEMEHH MOIIHOCTh (P) pasBHBaemon CH~

JIOH TSAXECTH Ha NyTH h,
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0) MI'HOBEHHYIO MOHJ.HOCTL P na BHICOTE h/2.

1.74. DBpolleHHBII KameHb Macchl /1 ' NOJHHMaeTcs Haj
YPOBHEM, Ha KOTOPOM HaXOAMTCA TOYKA GpOCanus, Ha BBHICOTY
h. B BepxHefl TOUKE TPaeKTOPHM CKOPOCTh KaMHS pPaBHA U.
Cusia conpoTuBJieHHSI BO3JyXd COBepIUaeT Haj KaMHEM Ha
NYTH OT TOYKHM CpOCaHHA X0 BEPIUHHBI TPAEKTOPUH paGoTy
A onp. Uemy paBHa pabota A GpocaHHs KamHA?

1.75. Teso macchl m GpolLIeHO 1OJ YTJIOM & K I'OPH3OHTY C
HayaJbHCHl CKOPOCTBIO -Uy. I’Ipeﬂeﬁperaﬂ COUPOTHABJEHHEM BO3-
AyXxa, HalTH:

a) MTHOBEHHYIO MOMIHOCTb P(t), pasBHBaeMyIo IIpH MosieTe
TeJ1a MPUJIOXKEHHOH K HeMy CuJaIoff,

6) 3nayeHye MOWHOCTH P B BeplMiE TPacKTOPHH, .

B) cpejHee SHAYEHHE MOLIHOCTH (P)m,n sa Bpems noxbeMa
Tena,

I) cpenHee 3HaueHHe MoWIHOCTH (P),,, 3a Bce BpeMs Hose-
Ta (TOYKa OpOocaHHA M TOUKa NafeHHs] HaXOAATC Ha OZHOM
YPOBHE).

1.76. Tesio Maccel M HaYMHAET JBHUraThCs IOL AEHCTEHEM
~cuner F=2{e,+3t%¢,. Hafitu mommocrs P (), paSBHBaeMle
,cpmon B MOMEHT BpeMeHH Z.

1.3, Dueprus

1.77. Haiitu npupamesne sueprusn AE, ecu1u: a) E;=2 JIx,
E,=5 Ik, 6) E;=10 Ix, E.=8 JIk.

1.78. Hns yKaBaHHbIX B 3ajaue 1.77 Havaaeunolt E; u
‘KOHeuHo#t £, 3Hepruil HafTH yObIb SHeprun —AE. ‘

/1.79. TlepBoHAUaNbHO NOKOMBLIASCH YACTHIA, HAXOAACH
Nox AefiCTBHEM CHJBL F—lex—1—2ey+3e, (H), nepemecruiace ua
Touk (2, 4, 6) (M) B TOuRy (3, 6, 9) (M). Haifiti KUHETHYECKYIO
SHEPTHIO T YaCTHIbl B KOHEYHOH TOUKe.

1.80. Haxopsicb nox aeficTBueM NOCTOSHHON CHJIBI C KOM-
NoHEeHTaMH (3, 10, 8) (H), uactuna nepemecTwiach W3 TOUKH 1
¢ KoopiauHatamu (1, 2, 3) (M) B TOUKY 2 C KOOp/AHHATAMH
3, 2, 1) (w,. , '

a) Kakast npu stom copepuiaerca pabora A?

6) Kak unaMeHnsach KHHeTHYecKas E)HepI‘I/If—I YACTHIBI?

1.81. [lokasarb CooTHOUIEHHE

T, = Tu + mVg/2,
rie T, — KAHeTHYeCKash SHEPrusl CHCTEMBl MaTepuasbHBIX

TOUEK, onpeneuﬁemaﬂ B J1afopaTopHO# cucTeme otcuera (J1-CH-
creme), — KHHETHYecKas- SHeprusi, onpelenseMas B . CH-
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cTemMe nentpa Maec (u-cucreme), M — cymMMapHasi mMacca Cie
cTeMBl, Vo — CKOPOCTb ILEHTpPa Macc B JI-CHCTEMeE.

v/ ' 1.82. TloteHnuanbHas SHePrisl YACTHLE! B HEKOTOPOM CH-
JIOBOM Iosie onpepensercsi peipaxennem U=1,00x-2,00y>-
-+3,00z% (U B Ik, xooprunarsl B M). Hafiti paGory A4, cosep-
MIaeMyio Haj 4YacTHLed cuiaMu Noas IPH Iepexoie W3 TOUKH
¢ koopjuHaramu (1,00; 1,00; 1,00) B Touky ¢ KoopjAuHaTaMH
(2,00;.2,00; 2,00).

Ny

S Pre 112 Puc. 1.13 Prc. 1.14

1.83. TloresunanbHas 3HepTHST YaCTULB ONPENENSAETCS Bhi-
paxerneMm U=aqa(x®+-y*--z%), rAe a — nojoxkurenbHasi KOH-
cranra. Yactvua HauyMHaeT ABUTATbCA H3 TOUKH C KOOPAHHA-
tamu (3,00; 3,00; 3,00) (). Haiiti ee KHHETHYECKYIO SHEPTHIO
T B MOMeHT, KOrjia 4aCTHUA HAXOAWTCS B TOYKE C KOOPAHHA-
tamu (1,00; 1,00; 1,00) (m).

1.84. lBa Tena cockajb3bIBAIOT (€3 Tpemm u Ge3 Hayanb-
HOMl CKOPOCTH ¢ HakJOHHBIX mjockocreit 1 u 2 (puc. 1.12).

a) CpaBHuUTb CKOPOCTH Te/l U; M Uy B KOHIE COCKaJIb3hiBa-
HUA.

6) OnUHAKOBH JIH BpeMeHa cocxaﬂbsbmaxmﬂ ‘z‘i H tz?

1.85. Umetorcd fABe HAKAOHHBIE IUIOCKOCTH, COBMNajaioliue
€ XOpaMH OJHOH 1 TOH 2Ke OKPY:KHOCTH pagnyca R (puc. 1.13).
C KRaxJoit 13 HHX COCKa/Nb3bIBaeT §e3 Tpenns U 6e3 HadaabHOH
CKopocTH HeGosbmioe Teno. 1 Kako#d M3 IJIOCKOCTeH BpeMs
COCKanb3blBaHUA GoJsblie?

1.86. HeGoublloe Te10 MaccH /71 yCTAaHABAMBAIOT B BepXHel
TOUKE HAKJIOHHOH IJIOCKOCTH BBICOTHL A ‘M COOOLIAIT eMy
HayuasbHYI0 CKOPOCTh Uy, B Pe3y/bTare Yero OHO. HauMHaeT
CIOJ3aTh 110 MJIOCKOCTH BHHUS (puc. ‘1.14). IToBepXHOCTH IIO-
CKOCTH HEOJHOPOJHA, MOSTOMY CKODOCTb CIIOI32HHUS H3Me-
HSeTCsT HEKOTOPLIM NPOU3BOLHLIM 06pa3oM. OfHaKO B HUXKHEH
TOUKe ILTOCKOCTH CKOPOCTh HMEeT IepBOHAYaJbHOE 3HaueHHe
vo. Kakyio paGory A cOBepIIAOT CHJLI TpeHHs Ha BCeM IyTH
- IBH2KEHUSl Tenar _

1.87. HeGospiioe TeNo HaupHaeT CKOML3UTH 6€3. Tpenus
‘¢ BepmMHE! cdeprl paiuyca R BHu3 (puc. 1.15). Ha kakoil
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BrICOTE fi HaJ{ LEHTPOM chephl TeIO OTAETUTCS OT NOBEPXHOCTH
c@epbl U TIOJETHT CBOGOAHO? '

1.885 Tlo xeno6y, wumeiomemy Gopmy, NOKa3aHHYl0 Ha
puc “1:16 (ropusolTaJbHEI YYaCTOK Ke106a CABHHYT OTHOCH-
T€IbHO HAKJIOHHOTO B HANpaBJCHHH, NepIeHIHKYISAPHOM K pH-
CYHKY), C BBICOTH /i HAUHHAET CKOJIb3UThb 6e3 TpeHus HeGOMb-
1ioe Teno (MaTepHaNbHAA TOUKA).

"

4

) 7
Pue, 1.15 Puc. 1.16

a) Ilpu KakoM MUHHMAJBHOM 3HAYeHHH BBICOTHI h Teso
OINKIIET HONHYIO I/, He OT/esACh OT Kesoba? ‘

6) Uemy paBHa npu TakoM 3HaueHHH A cuiaa F naBienus
TeJa Ha xKejnob B Touke A?

1.89. T'papuent ckanapHoit GYHKUMH @ B HEKOTOPOH TOYKE
P npexcrapaser coGoif BEKTOp, HAlpaBJ/ieHHE KOTOPOro COB-
najaer ¢ HampasjeHueM 1, BIOJb KOTOPOro (GbyHKUHS ¢, BO3-
pacras 10 BesqUYHHE, H3MEeHAeTCs B TOuke P ¢ HauGoblleit
CKOPOCTbIO. MoAy/ib 3TOrO BeKTOpa paBeH 3HaueHHio de/dl
B Touke P, Aﬂa.nﬂmqecxu 3TO MOXKHO 3aNHCarb CJeAYIOMHM
o6pa30M. : -

V(p= e,.
1. McXons B3 3TOFO ONpeNeeHUs, HAlTH BHDPAKEHHA IS

a) yr, 6) y(l/r), B) Vf(r) Tle 7 —— MOIYJb PafHyc-BEKTOPa
TOYKH

2. ¥YG6enutbcsi B TOM, UTO TaKHe JKE Bmpameﬂna noJiygaiorca -

¢ TIOMOIIbIO cpopmynm

' - alP

| Vo= ax e, +22 E e,,+ |

" 1.90. [otennnabHast SHEPTHs YacTHIBI UMeeT BHI: a) U=
=a/r, 6) U=kr*/2,; Tne r — MOZy/b pajuyc-BEeKTOpa r. yac-
THUB; o U kB — KoHcrauThl (£>>0). Hatitu cuay F, neficrayio-
mylo .Ha yactuny, ¥ pabory A, cosepilaeMyio Hal 4acTHLE
npu nepexoze ee us toukH (1, 2, 3) B Touky (2, 3, 4).

0

1.91. HOTeHIJ.PIaJIbHaﬂ SHEPTHs. YacTHIbI H4€CT ' BH, 1
U=a(xly—ylz),

rie a — KoHcranra. Haiirn:

a) cuay F, nefictBylomyio Ha Yacrtuiy,

6) pafory. A, coBepIIaeMYIO HAJ YACTHIEH CHJaMH TOJ%
npu nepexofe yactunsl u3 touxku (1, 1, 1) B Touky (2, 2, 3).

1.92, TlorennuanbHas HEPrusi YacTHLBI, Haxoisuleiica B
LEHTPaNbHO-CHMMETPHYHOM CHJIOBOM TNOJe, HMEeT BHJ

U=_ ajr*—b/re,

rie a 1 b — nojpXHuTeNbHbIE KOHCTAHTHI.

a) Hmeercst in y 310l yacTHipl MOJI0KEHHE  YCTORIHBOTO
PABHOBECHS. IO OTHOLIEHHIO K CMEIICHHAM .B PajiHalbHOM Ha-
npaBJCHAN? ’

6) Hapucosarh npumepHyio KpuByio 3asucumoctd U or r.

1.93. Yacruuna JABHXKercsl HO OKPYXKHOCTH B HOJIE UEHT-

- paJIbHOH -CHJIEI, OOpaTHO NpPONOPLUHOHAAbLHON KBajgpaty pac--

€TOSTHHA OT CHJIOBOTO LeHTpa. B KakoM cooT-
HOLWIEHHH HAXOAATCS B 3TOM CJyYae KHHETH-
yeckast T, noreduuanbias U u nonnas E suep-
THH YaCTHLLI? _

1.94. Yacruia mMacchl /7 HaXORHTICS B CHJIO-
BoM Tnojie Buja ' F=—(a/r?e, . (@ — nonoxu-
TelbHasd KOHCTaHTa, r — MOAYJb, a €, — OPT
pajanyc-BeKTopa yactuupl). YacTHily NOMeCTHIH
B . TOYKY C paAHyC-BEKIOpOM Ty H COOGIUIH
el HayaJbHYIO. CKODOCTb Vo, NEPHEHAMKYJIAp- )
HYIO K ro. Ilo Kakoli Tpaekropuu Oyner ABHra-  Puc. 1.17
TbCS1 YacTHLa?

1.95. Tlpu KakOM YC/IOBHH TPaeKTOpHEH aCTHIEI H3 Mpe-
ubmym.en 3ajlayn GyJer OKPYAKHOCTb?

1.96. HeBecomasi HepacTsKuMash HHUTb MOXeT CKOJIbSH_Tb
Ge3 TpeHusa Mo u3orayromy .xkenoby (puc. 1.17). K koHuam
HUTH NPUKpPeIlIens rpy3nl Maccamu m;=3,00 kr u m,=1,00 Kr.
I'py3 macchl m; MOXHHMAIOT HACTOJIBLKO, YTOGLI TPY3 MaCCHl Mg
KOCHYJCsH ToJa, M ornyckaior. Beicota A;=1,00:m. Ha kakyio
BHICOTY H, Hal IOJIOM MOJHHMETCSI TPY3 Macchl 11, MOCJE TOrO,
KaK TPy3 Maccel M; yAaputcs o mnoJ?

- 1.97. AsromoGuan Macct m=1,00 T exan HexoTOpoe
BpeMsi IO T'OPH30HTANLHOMY YYacTKy JLOPOTHU ' € ITOCTOSAHHOM
cxopocTbio v=80 km/y. Ilpu Bnesse Ha IoABEM, 0Opa3yoLHil
¢ TOpH30HTOM. yroa a=10,0°, asi- Toro uTo6bl COXPaHUTH
TiPEKHION - CKOPOCTb, npmrmocr: «MpUGaBHUB Ia3y, YBEJHYHTb
Bpallalo¥i  MOMEHT, TIPHJOKEHHBII K. BEIYLUIUM KOJecawm,
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B 1=6,20 pasa. Cuutass cuny F COUPOTUBJICHASI BO3AYXA
JIBIIKCHHMIO ABTOMOGWJA MPONOPLHOHANLHOH KBAaJpaTty CKo-
pocru, onpeneintb kKoabouunenur £ B dopmyae F=kv?, Tpe-
HHeM B 1uHax IpeueGpeyb.

1.98. Ilo pesuHOBOMY HIHYpY, IOJBELISHHOMY OJHHM KOH-
uoM K KpoHmre#ny (puc. 1.18), MOXeT CKO/IB3UTH C He3a-
BUCANMM OT CKOPOCTH TpeHueM Mmy(ra Macchi m=
=0,300 kr. TpeHue xapakTepusyercs cuioit F==
=0,294 H. Jlanna nenepopMHpOBaHHOrO IUHYpa
lo—l 00 M, KoJ(p(preHT IPOIIOPHHCHATBHOCTH
MeXRY VIPYIof cu/lofl U yAIWHEHUEM IHRypa k=
=560 H/m. Ha HmxKHEM XOHUE INHypa . HMeeTcHd
ynop. Myory noanuMaiot B KkpakiHee BepXHee I10-
JIOXXeHHe - ¥ oTnycKawoT. [IpeHe6peras BHYTPEHHHM
TPeHHeM B IUHype, pasMepaMH MYQTHI, 4 TaKKe
P, 1 18 Maccamu mHypa H yIOpa, ONPEETHTD:

a) yaiuHenue mHypa Al B MOMEHT JOCTHXKe-

Husa MydTo#t yiopa,

0) CKOpOCTb MY(TB! U B 3TOT MOMEHT,

B) MaKcUMa/JbHOe yinuHenue wHypa Al

1.4, Hmnysse

1.99, CucreMa cocrout u3 wactuusl 1 macesr 0,100 r, ua-
ctnb 2 Macce! 0,200 © # yactuusl 3 Maccet 0,300 r. Hacruna 1
noMemaercss B ToYKe ¢ koopauHatamu (1,00; 2,00; 3,00),
yacthia 2 — B Touke ¢ Koopaunaramu (2,00; 3,00; 1,00),
yactTha 3 — B Touke ¢ Koopauuatamu (3,00; 1,00; 2,00)
(3Hauenwst KoOpAMHAT JaHH B Merpax). Haittu papuyc-Bek-
TOp Ty IIEHTPAa MacC CHCTEMBl M €ro MOAYJIb.

1.100. Us ACTPOHOMUYECKUX HAOJIIOfIeHKE  YCTaHOBJIEHO,

YTO HA3HBAEMBIH GapHIEHTPOM IEHTD -Macc CHCTEMBI 3eMas —
JlyHa pachionoxeH BHYTPH 3eMHOrO Iiapa Ha pPacCTOSHHH
nR3 or uedarpa 3eman (n=0,730, R3-— paauyc 3emun).
Cyntasi  M3BECTHBIMH Maccy 3eMJd Mg, paguyc 3emiad Rz
W cpefHuil paguyc JayHHOi OpOUTH R, BRUHCAHTD Maccy J1yHb
my. CpaBHEMTb NOAYYEHHOE 3HAuUeHHE C TabJNyHBIM.

---1.101,» Onxoponneiit Kpyrisii KOHYC umeer Bhicory h. Ha
Kai'kowr paccrosHuM [ oT BEpPUIMHEl HAXOIUTCS ero HeHTP Macc?

1.102. Yemy paBen UMIyJbC P CUCTEMBI UACTHIL B CUCTEME UX
HeHTpa Macc?

1.103. Kag Beser cefs LeHTP Macc, €Cau CyMMapHBIH HM-
NyJBbC CHCTEMBI YACTHL, PaBeH HYJIOP

1.1904. Cucrema B3auMOIEHCTBYIOMUX TeJ HAXOAUTCA B [oJie
cuJ TsReCTH BOMM3H noBepXHOCTH 3emud. Kak Beger cefs
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MEHTP  Mace cncreMm'-’ COHpOTHBJIeHPIeM Boanyxa npene-
- 6peyb,

1.105. TeJIO Macchl m GPOCHJIN TOJ YIJIOM K FOPH3OHTY C

 HayaJbHOH CKODOCTBIO - V. ‘Cl'IyCTH BpeMf T TE&I0 YyHalo Ha

3emmo. [Ipenebperas conporusieHueM BO3[yXa, HafTu:
a) -nmpupallende EMIOyJbca Tena Ap 3a BpeMsa IoJera,
6) cpelHee 3HaueHUe UMOyJbca {(p) 32 BPeMs T.
1.106. Yactpua macchl m IBHXETCS B IJIOCKOCTH X, Y HOJ

: ,’J,éPlCTBHGM TIGCTOSIHHOM 0. MOXY YO CHIIbI F, noeopaqHBaxoueH-

cst B 9TOH JIOCKOCTH 110 YaCOBOH CTPe/IKe ¢ MOCTOSHHOM Yriio-
BOH CKOpOCTHIO @. B HaganbHp# MOMEHT BpeMEHH cHJa Ha-
npaBjaeHa HO OCH X, CKOPOCTh WACTHIBI paBHa v, HalTn mm-
NyJbC YacTHULl P B MOMEHT BpeMEHH 1.

v 1.107. [IBa mapa ABHKYTCS HaBCTpeuy HPYT APYTY BIOJb
npaMoft, NPOXOJAIEH uepes HX LeHTPH. Macca M CKOpoCTh.
nepeoro mapa passsl 4,00 xr u 8,00 M/c, Broporo mapa —
6,00 xr u 2,00 m/c. Kak GyzyT asurartbesl wmaphbl mocsae aGeo-
JIOTHO HEYIPYTOro COyIapeHus?

1.108. [lpa wapa nmperepnesawor HEHTpaJIbeIH a6CoTIOTHO

Heynpyrui yaap. JIo ynapa map Macchl /1, HETOABHXKeH, 1Lap

MAaCChI /7y OBHXKETCA C HEKQTOpo# ckopocThio. Kaxkas wacth )
NepBOHa4aIbHOA KHHETHUECKOH JHEPrHH TepseTcst NpU yaape,
€CIH: a) my=m,, 6) my=~0,1 m,, B) my=10 m,?

v 1.109. Ilap macce m, coBepiiaeT LEHTPabHLE abCOMOTHO
VIPYTHil ylap O NOKOAWMICA 11ap Macchl /1.

a) IIpn Kakom COOTHOIIEHUH Macc fy; H M, NepBLId wap 1o-
JIETHT Ioc/e yJjapa B oOpaTHOM  HalpaBJieHHU?
6) YTo HpOUCXONUT ¢ HepELIM [IapoM, ecJIH Macchl LIapos

OlHHAKOBE!?

B) UTO DIIPOHCXOMUT C NEPBEIM LIAPOM, €CIH M<K Hl,?

A/ 1.110. JIBa wapa ABHKYTCS HaBCTpeuy APYr APYTY BIOJb
OcH. x. Macca nepsoro mapa m;=0,200 xr, macca BTOPOro
wapa m,=0,300 kr. J{o CTOJKHOBEHHSI NPOEKIHH CKOPOCTEH
IIapoB Ha OChb paBHBL U;4=1,00 M/c, v,=—1,00 M/c. Hafitu

"IIPOEKUHH CKOPOCTeil 11apOB vy, H Uy, MOCJE HX UEHTPAJBHOrO

abCoJIIOTHO YNPYIoro CoyAapeHus.
1.111. ap maccel my, ABHXYIIMHCHA €O CKOPOCTBIO Vi,
yaAapsier o HelOABMKHBIA Iap Macchkl m,. Ilocie abcosmoTHO

' YOPYroro COylapeHHst LIapel JIETAT CO CKOPOCTAMH Vi H Vg

B HampasJeHHsX, YKasaHHBIX -Ha puc. 1.19.
1. Ilpu KaKoM COOTHOILLUEHWH MACC #1; U /113 BO3MOXKHBL CJIY~

‘ qéﬂ: a) a=n/2, 6) a=p+£0, B) a=F=0, r) a=n, Pp=0?

2. Boamoxen au cayualt p=mn/2?
3. Uemy paBHO HpH G.=7/2 mpejeNbHOE BO3MOXKHOE 3HA-
weHue yraa f?
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4, Kakylo OTHOCHTENBHYIO JIOMIO 1} CBOEH KHHETHYECKOH
5HEPTHUM NepefiaeT NepBEIfl LIap BTOPOMY B CaAyYaAX: a) a=m/2.,
6) a=p=0, B) a=F=0, r) a=x, =07

5. CpaBHHTh pe3yabraThl 0. 4a — T.

6. UeMmy paBHO IpesenbHOE 3HAueHHe 1 B ciryuae 46"

7. Tlpu KakUX 3HAYEHMAX My, M, ¥ [ NMepBHd wap nome
'yjapa noxourcsi?

8. Haittu yron p B caydae, ec: a) a=n/2 u my;=0,99 n,,
6) o=Pp=£0 u nm,=m,.

9. Cpapnurs yroa pasJera wapos (1. e. a+f) B cayuasx
8a u 86.

10. Joxasatb, 4To B cayuae =i, OpH JI0GOM 3HAUCHUU
o (B npenenax O<Ca<<m/2) yroa pasfiera liapoB paBen /2.

1.112. Jipa ofMHaKOBBIX l1apa peTepleBaioT LUeHTPaIbHbI
yaap. Jlo yrapa Bropoii Imap HEHOABHKEH, NEPBBIH JBHKETCH

# . CO CKODOCTBIO Up. XaparTep yAapa
;,-;,Q/” TAKOB, 4YTO HOTepA IHEPrHH COCTaB-
JgeT Y-10 YacTb TOH, KOTOpas uMmena

n,
@-—ﬁ»--@“& ~-= OBl MECTO IpH abCOMIOTHO HEYIIPYTOM®
[ yaape.
’”zo\vg 1. Ompenesute CKOPOCTH IIapoB
Uy B U, IoCJe yapa.
Puc. 1.19 2. HccnepoBath cayyau: a) 1=
6) n=0.

1.113. Brruncauts CKOpOCTH mapoB u3 3ajauv 1.112 ans
3HaueHHil 1, pasHeix: 2) 0,1, 6) 0,5, B) 0,9. CpaBHuth nOJY-
YeHHBIE Pe3yJbTarhl )

" 1.114. Pacuianusiunecs ieTH 6pocuiyu MY BCJEJ Npoexan-
[eMy MHMO I'pPYy30BOMY .aBToMo6u0. C KaKoH CKOpOCTbIO ¥
OTCKOYHT MAY OT 3ajHero Gopra rpysoBHKa, €CJH CKOPOCThb
aBToMoOmia 4=7,0 M/c, CKOPOCTb Uy Mfi4a HeNOCPENCTBEHHO
nepeA yiapoM paBHa 15,0 mM/c M HanpapjeHa o HOpMalH K
HOBEPXHOCTH OopTa. Yjap cuMTaTh alCOMIOTHO YIPYTHM.

1.115. TIpoTOH HauHHaeT HABUraThCsl 1O HAUPABIEHMIO

K cBofopHoil nokosmeiica annda-yacTHile «U3 GeCKOHETHOCTH»
. (r. e. C paccroduusi, IpH KOTOPOM E3aHMOZEHCTBHE MEKAY
NPOTOHOM M ajbha-yacTHUell NpeHeGpexXHMO Majo) CO CKO-
pocTbio Yo=1,00- 10° M/c. Cuurasi «coysapenne» NeHTPAAbHEM,
ONPEAeNHTb, HA KaKoe MHHHMANBHOE PACCTOAHHE 7piq cGau-
3ATCA YACTHLUEL.

IpH pelleHNH 3aJauH yYeCTh, YTO B3aMMHAA MOTEHUHAID-
Has 3HePTHsl ABYX TOYEUHBIX 3apsfioB ¢y M (s, HaxoJamMXcs

Ha paccTOSIHUH r APYr oT Jpyra, paBHa U=kqq./r (cp. ¢

BolpazkenHeM U=—ymym,/r KA B3auMHON IOTEHLHMATLHOH

SHEPrUH JBYX TATOTCIOWUX APYr K JPYTY TOYEMHBIX Macc),
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B .CH uucnoBoe 3uaveHue KozbhOHLUHEHTd IPONODIIAOHAE-
Hoctu k paeto 9-10° 3apsaj nporona paeeH e, 3apsii aabda-
qacTHLBEl paseH --2e, The ¢ — ajeMenTapHLE 2apsf. Macea
nporosa m,=1,67-107%7 Kr, Macca anrba-uacTHupl 11, ==

=6,64-107%" gr.

1.116. BogouerHsil JBHrarean kartepa a(npaeT BOAY H3
PeRH U BHIGpackBaeT ee co ckopocTsio u==10,0 M/c oTHOCH-
TenbHO Karepa Hasaa. Macca, xarepa M=1000 kr. Macca
CIKECEKYHAHO g«.mﬁmc aeMol BOJW! TIOCTOfIHHA' M PABHA /1=
=10,0 xr/c. Hpaﬂe6p erasi cONPOTHR/JICHHEM JBHMKEHMIO Ka-
Tepa, OUPeNeIHTD:

a) ckopocth Karepa v cnyerd ppema 7=1,00 mMum nocsie
Hauaga ABHIKeHH)

0) Kakof rpem 104 CKODOCTH Uy, MOMXET JOCTHYb
Karep. :

1.5. MowmenT umMynsca

1.117. Cuna ¢ xomnonenrtamu (3, 4, 5) (H) npunoxena g
TOuKe ¢ Koophuuatamu (4, 2, 3) (m). Haitru:

a) MoMmeHT CHTBI N OTHOCHTENbHO Hayaia KOOPAHHAT,

6) Monyan eextopa N,

B) MOMEHT CHIBI N, OTHCCUTEILHO OCH Z.

1.118. Bpamenne or apdrateds K BeRYIEM KoJieCam aBTO-
MOGH/IS Nepejaercs uepes psijl YCTPOHCTB, OAHO H3 KOTOPHIX,
Ha3bBaeMoe crenJenyeM, IO3BOJISIET B CAayuYae ‘HaJo0HOCTH
OTKJIOYHTb JABHIATelb. OT OCTaJbHLIX ycrpoiictB. Cuelsenne
B TpPHHIMNZ COCTOMT H3 JBYX OJMHAKOBRIX (PUKIHOHHEIX
HaKJal0K, NPHUKHMAEMEIX IPYT K APYTY CHJLHBIMH NPYKHHA-
Mu. B aBromoGune «Kurynuy (PpUKUHOHHbIE HAKNAJKH HMEIOT
dopmy KoJsiell ¢ BHYTpeHHUM JHiameTpoM d,—=142 MM u napyx-
HbM JuameTpoM d,=203 mm. Kosdprument TpeHus HakaajKH
no naxianke £=0,35. Haiitn naumenswylo cuty F, ¢ Kotopo#
HY>XHO TNpPHKWMATL HaKJaJKH, 4TOOBI MepesiaTb Bpaljalouiii
MomeHT N=100 H-m.

1.119. Teno macest m=1,00 kr GpolileHo H3 TOYKH C KOOp-
nuuatamu (0, 2, 0) (M) BBepX IO BepTHKAAH C HaAYanbLHOM.
CKOPOCTBIO 00—100 m/c. Ha@ith npupaiedie MoMeHTa. HMM-
nyabca AM oTHoCHTenbHO Hayana KOOPAMHAT 3a Bce BpeMs .
nosera Teia. (10 BO3BpalleHHS B HcxoiHyio Touky). Och 2
Hanpasiena BpepX. ConpoTuB/cHHEM BO3LYXa npeneGpeyn.

1.120. Teno maccel m OpoIIEHO C HauaJbHOH CKOPOCTHIO

Vg, OOpasyomell yroa o ¢ TOPU3OHTOM. [IpHHSIB IIJIOCKCCT,

B KOTOPOH JBHIKETCH TesNO, 34 IJIOCKOCTb X, Yy W HanpaBuUB
OCh Yy BBEpPX, a OChb X — II0 HANPaBJAEHHIO JBUKEHHS, HaHTH
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BEKTOp  MOMEHTa HMIyJbca Tesa M OTHOCHTENBHO TOYKH

CpocaHHsl B MOMEHT, KOIJIA TeJO HAXOJWTCA B BepXHell TouKe

Tpaextopuu. CoNpoTHBJEHHEM BO3/lyXa NpeHeOpeyb.
1.121. Jise dgactuubl ABHXKYTCA PABHOMEPHO B LPOTHBO-
NOJIOJKHBIX HalpaBJeHUAX BJOJIb MapaieJbHbIX HPAMOJIH-

HHe MeXAy TpaekropuaMu pasHo [. Ha
p pHCYHKe n 0003Hayaer HampaBJeHHYIO 3a
‘0, yepTex HOpMalb K HJIOCKOCTH, B KOTO-

) l—-»;'- b poit Jiexxar TPACKTOPHU HACTHIL. Hajirn:
T H a) CyMMapHBEI MMHOYJbC YacTHI P,
ﬁ}’, ! 6) cymmapHble mMomeHTHl M; u M, nm-
1 1 - MyJipCa YACTHIL, B3SThIE OTHOCHTENBHO YKa-
! ! 3aHHBIX Ha pucyHKe Touek O; u Oy
Pue. 1.20

PaccMotpers gBa cayuast: 1. MiMimysibcet
YACTHI PA3JIUIHEL N0 MoayJo. 2. Moayau
HMIYJIBCOB YaCTHIl OQHHAKOBBL py= pPsz=—=p. ,

1.122. HMmeerca zaMKHyTas CHCTeMa, cOCTOAIUAs M3 1
B3aHMOJIEHCTBYIOILMX yacTHU. Beaencreue - B3auMOAEHCTBHSA

MEXKAY YacTHUaMM HX HMIYJABCHL Py, Poy . .« -, - Pp SABJAAIOTCH

GOYHKUUAME BpeMeHH: p,=p;(f). Onnako B (‘Imy 32MKHYTOCTH
CHCTEMBI Zpl_const Jlokasartb, 4TO B Cjiydae, KOrja CyMm-
MAapHHH HMIIYJIbC CHCTEMBI paBeH  HYJ/0, MOMEHT uMIyIbca
CHCTEMBI HE 3aBHCHT OT BLIOOpA TOUKH, omer‘uTe.ano KOTOpOH
oH - 6epercs.

1.123. /Ioxa3aTh COOTHOMIEHHE

My;=M;+ [ch],

rze M, — MOMEHT HMOY./bCa CHCTEMBl MaTepHadbHBIX TOYEK
OTHOCHTEJIbHO Hauasa O Jj1aGopaTOpHOH CHCTEeMBI OTCUeTa (/1-CH-
cremsl), Mgy — MOMeHT HMIYJibCa OTHOCUTENBHO HeHTpa Macc C
(co6CcTBEHHBIH MOMEHT MMMy.bca), Ry — [PalHyC-BeKTOP LeHT-
pa MacC. B J-CHCTEME, P — CyMMAapHBIH HMIYJALC CHCTEMbI
TOUEK, ONPENE/NEHHH B J-CHCTEME. '

1. 124 HeGosbtioe Tesno (MaTepuanbHasi TOUKa) Macchl m
HauMHAeT CKOJNb3WUTh 6e3 - TPeHHS C BeplUHHb HaKJOHHOM
niaockocTd (puc. 1.21). ByxBo#i n ofo3saueHa Ha pucyHKe
HOpMaJlb, HalpaBJeHHAS 32 YePTE. Ha#iru BLIPAKCHHSA [

a) mMoMeHta N pe3sy/bTHPYIOWIEH CHJIH, ZeiicTBylomeil Ha
T€10, OTHOCHTENbHO TOUKH O,

6) MOMeHTa MMOyJbca M(f) Tesa orHocuTenbHO TodkH O.

1.125. Marepuaibnasi Todka (YacTdna) Macchl /m_GpolieHa
OJ, YIVIOM & K FOPH3OHTY € HadalbHOH CKOPOCTBIO Vo. Tpaek-

TOpHS TI0J€Ta YAaCTHIBI JIEKHT B INIOCKOCTH X, y (puc. 1.22;.-
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1 HefiHpX TpaekTopuil (puc. 1.20). Paccro-.

OChb 2 HAUpPaB/eHa «HA Hacoy). [lpeneGperast conpoTuBIEHHEM
BO3/lyXa, HAHTH 3aBUCHMOCTb OT BpeMeHH:!
a) MomeHTa N cuampl, neficTBylouel Ha 4acTuily,
6) MOMEHTa HMINYJbCa YacTHIlkl M. :
063 MoMeHTa OepyTcd OTHOCHTEJILHO TOYKH 6pOCaHHH

&

Puc. 1.21 -Ppe. 1.22 '.

1.126. Teno maccst m=0,100" kr GpolleHo ¢ HeKoTOPOH
BBICOTHI B TODHU3OHTAJbLHOM HANPABJEHHH CO CKOPOCTBIO Up==

- =90,0 m/c. Haiitu MOAYJ/b NpHpalileHdsl MOMEHTa HMIYJbea

Tesa [AM| oTHocHTeIbHO TOYKH GpoCaHHA 3a 1lepeoie T=5,00 c.
ConporuB/icnHeM BO3AyXa NpeHedpeyb.
1.127. Uetnpe oauHakoBeix Liapa macewt m=0,300 Kir

"KaXJbli o0beMHEHs! HOMapHO ¢ NOMOMIbIO HEBECOBHIX CTEPXK-

He#t gaudpl [=1,000 M B sBe ranten. i i i
Pagmeprl miapoB MHoro Mmemblie /, mo- .| = i
3TOMY HX MOXKHO CUUTATL MATEpHA/h= i mr—im
HLIMH  Toukamu. Tanrtenu apuxyTest E vy v
+
]

NOCTYNaTeJbHO HABCTPEYy JAPYr APYry
€ OHHAKOBOH cKopocThio v=1,000 M/c U
(puc. 1.23). Cunras yaap mapos MrHo- m$———-$
BeHHbIM H a0COMIOTHO YIPYrHM, - '

a) 0XapaKTepH30BaTbh JABUIKEHHE raH- : i
TeJed nocae coyiapenus, Puc. 1.23

6) HafiTH YIJOBYIO CKOPOCTh . ®
BpallleHus1 TaHTene, '

B) ONpeNeJHTb BpeMsl T, B TeUeHHE KOPOTOro IPOUCXONUT
3TO BpallleHHe,

I) OXapaKTepPH3OBAaTh [BHIKEHH: TaHTesied [0 HKCTEYEHHH
BpPEMEHH : . ,

1.128. Pemmtb 3agauy 1.127, cumras ynap  aGeouoTHO
HeyNPYTHM.

a) OxapakrepH30BaTh JIBUXKeHHe TaHTesell Tocje yrapa.

-6) Haiiti cKopocTb Uy, € KOTOPO#l ABHIKYTCSI LIEHTPBI T'aH-
Teel.

B) BBIUHCAHMTD YIJIOBYIO CKOPOCTH @ BpAIUEHHs TraHTesefl.

r) OupenenuTb, Kak H3MEHSETCS MeXaHHYeCKast snepruﬁ
E cucremsl.

3
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1.129. Mmeercsi cucreMa W3 JBYX raurenefl, aHaJoruvysas
onucaHHoll B 3agaue 1.127. IlepBoHavanwHo JieBasg TaHTENIb
IOKOUTCS, a IpaBas ABMIKETCs IOCTYNATeIbHO CO CKOPOCTBIO

vy ’ 2v (puc. 1.24). Orserurb Ha BOIPOCH,

: : ; chopmynupoBansbie B sajaue 1.127.

: md . 1.130. Peumrs 3apady, asajorud-
r * @y sapaye 1.128, ¢ Tem Jaulllb OTIH-
b ]: ] yyeM, YTo NEpBOHAUYAIbHO JieBad FaH-
t
t
1

TeJb HOKOHTCs, a -Ipaeast IABHXKETCA

]
i
: ! I HOCTYHATeNLHO CO CKOPOCTBIO 20.
mn .
! ;m f 1.131. HanboJsbiiee paccrosiHue OT
' e ! .t - Commma po 3emm R,,,=—1,52-10" u,
¢ : ' naumenbiuee R ;,=1,47- 10" M, cpennee
Puc. 1.24 paccrosnue R=1,495-10"* M. Hcxons

: W3 5THX JAHHBIK, HafiTH CpexHIo (v),

MaKCHMAJbHYIO Uy, 1 MHHHMAJIBHYIO U pi, CKOPOCTU JBUIKE-
HHsL 3eMaH 1o ee opbure. CpaBHHTb MaKCHMAJIBHYIO W MHHH-
Ma/bHYIO CKOPOCTH CO CpeiHeH.

1.132, Yemy paBHa NPHBEAECHHAA Macca [ CHCTEMBI H3 ABYX

YaCTHL OJMHAKOBCH Macchl m?
1.133. Haiitu npubinikedHoe 3Ha4eHHE NPHUBEJEHHOA Mac-
Cbl L YaCTHI ¢ MaccaMH m u M jas caydasi, Korja m<M.

1.6. HeunepuunanibHbie CHCTEMBL OTCYETA

1.134. OtHocuTeabHO TOPH3OHTAILHO pacnono;xeﬂﬂoro JH-
CKa, BpaLlalolerecs ¢ yriaoBoil CKOPOCTHIO @y, TEAO0, Jexaliee
Ha JuCcKe, HaXOAHTCA B IIOKoe. Macca Tesia paBHa m, paecrosd-
HHE OT OCH BpamleHHs 7.

a) Kaxue cuabl JeHCTBYIOT HA TeJIOB HENOABHKHOA CHCTeME

. oTCyera?

6) B kakoil cucreMe oTCueTa K NpeILUIYHIMM cHJaaM joba-
BHTCSl TOJIBKO LEHTPOOeKHas CHIA HMHEDIHH? '

B) B kakoli cucrene orcuera noAsutcs emie u cuia Kopuo-
Jaucar

1.135. Kaxyw MOIIHOCTB P paSBHB'aeT cuna Kopuonnca?

1.136. Kakyio paGoty A copepluaer Haj 4acTHLEH KOpKO-
JHUCOBA CHJIa NMPH TNepeMellleHHH YacTHUIbl OTHOCHTEJNLHO Bpa-
HLaloLieCcsT CUCTeMBI OTCYeTa M3 TOUKH 1 B TOuky 2?

1.137. Omxenne wactuubr Maccel m=10,0 r paccmarpu-
BaeTCH B CHCTEMe OTCHETa, BPAINAIOMEHC OTHOCHTEAbHO HHEp-
LHa/JbHOA CHCTEMBI C YIVIOBOH ckopocthio ®@=10,0 pap/c.

Kaxyio paGory A cOBEpIIAIOT HaJl YACTHIEH CHIIbI HHEPLHH NMPH
MepeMCIeHHH €€ M3 TOYKH, OTCTOAlleH OT OCH BpallleHHs Ha

&8

paccrosiene R,=1,00 M, B TOYKY, OTCTOAUIYIO HA DACCTONHHE
R,=2,00. m? ‘ ‘

1.138. HeGonrmoe teso najaer Ge3 HAYadbHOH CKOPOCTH
Ha 3emso Ha 3KBarope ¢ BocoTe =10,0 M. B Kakyio cTopory
H Ha Kaxoz paccrosiitie x OTKJIOHHICA TeJO .OT BePTUKAJIM 32
Bpemst najenus t°  Conporusgasiue
Bo3iyxa mpenebpeus. CpapdyTh Hall-
JCHHOE 3HazeHue X C DasHOCTHo AS
NnyTe#l, KOTODBIC - NPOHAYT BCASACTBAS
Bpamenna 3eyun 3a Bpens T ToUKa,
HaXGJSIAsCs HA BRICOTE /1, ¥ TOUKA, Ha-
XORAMIASICS Ha 3eMHON ITOBEPXHOCTH.

1.139. MmeeTcs ropusoHTalbhHO pac-
NOJNOMEHHO®  PYHXKLE, JYyJ0 KOTepOro
COBIIa/laeT C OCHI0 BepTHKAIbHOrO IH-
supnpa (puc. 1.25). Lluanmgp ppawa- . Pre. 1.25°
€TCSl C YIVIOBOH CKOPOCTBIO .

a) Cuurasi, 4TO MyJ/sl, BEIYITEHHAS U3 DYXKbS, JETUT ropH-
SOHTAMBHO C IOCTOAHHON CKOPOCTHIO U, HAHTH CMEUIeHHS § TO-
Ki B nuaupapa, B KOTOpPYO Iomajer IyJs, OTHOCHTENLHO
TOYKH A, KOTopas HaXOAMTCH IHPOTUR JiyJa B MOMEHT Bbi-
crpesia. Peluntb 3224y ABYMSI CHOCODAMH: B HENOABHIKHOH,
CHCTEME OTCYETa H B CUCTEME OTCUeTa, CBAI3AHHOH C IIMJIUHADOM,

6) 3aBHCUT JH pe3yJALTAT OT TOro, BpPAULAETCH PYKbe
BMecCTe C IHJAYHAPOM HJIM HEHOMABHIKH)?

1.140. Ha nmpore «¢©=45" u3 pyxbs, 3aKpenseHHoro
TOPH3OHTA/ILIIO B IUIOCKOCTH MepHIHaHa, NPON3BLARH BhI-
CTPEJ MO MHUIlIeHH, YCTAHOBJACHHOA ua paccroanun [=100,0 M
OT yJia PYXKbsl. Ile'np MHMIICHH HAXOAUTCH Ha OCH PYHeHHOTo
creosia. Curasd, 4YTo MyJsd JETHT TOPHU3OHTANbHO C MHOCTOSIH-
HO#T ckopoctsio v=500 M/c, onpenennts, Ha KaKoe paccrosnye
H B KAaKyl0' CTOPOHY OTKJICHMTCS MNyJs1 OT LEHTpa MULIEeHH,
€cJIM BBICTpes TPOM3Be/ieH B HampasfeHIH: a) Ha cepep, 6)
Ha Ior.

1.141. DnexTpoBo3 Macchl m—=184-10° Kr ABuKeTCa BHONDL
MepuaHaHa co ckopocThbio v=20,0 m/c (72 KM/4) Ha ImHpoTE
¢=45°, OnpejeauTh TOPH3OHTANLHYIO COCTABJSOULYIO F chilbt,
C KOTOPOH 3JEeKTPOBO3 . JABHT Ha DPEeJbCHL.

1.142. T'opH30oHTANLHO PacnojoXeHHbll JHUCK Bpaulaercs

A o

" BOKPYT' OCH, NpOXOAALIeH Yepe3 ero UEHTP, C YIJIOBOH CKO-

poctbio ®. [To jMcKy ABHXKeTCSl PaBHOMEPHO HA HEH3MEHHOM
PacCTOSIHHH OT OCH Bpamemm yactuua. Halitn MruoseHHoe
3HaueHHe:

a) CKOPOCTH YacTHIBI V' OTIIOCHTENLHO AHCKA, IIPH KOTOPoil
cuia Kopuonnca OyneT ypaBHOBELIMBATHCS LEHTPOOEHKHOM
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cunofi MHepuHH. BhipasuTh v’ uyepes MIHOBEHHOE 3HAYeHHE
pajuyc-BeKTopa r, NPOBEAEHHOro K 4acTHle W3 LEHTpa JAHMCKa,

6) CKOPOCTH YacTHIL! V OTHOCHTEJNbHO HEMOABHKHOH CHC-
TeMBl OTCYeTa IpH TeX Ke YCJOBHSX.

1.143. TopusoHransHo pacnonomeﬂﬂblﬁ cTepxKeHb Bpa-
IaeTcss BOKPYD BepTI/IKaJIbHOI/I ocu, NpoXojsUlell yepes ero
KOHell, C YIJIOBOIl CKOPOCTBIO o=l ,00 pan/c. Paccrosinue
OT /OcH FO JpPYrOro KOHIA CTEpXKHA l—l 00 M. Ha crepxenn
Hajeta Mydra maccer m=0,100 xr. Myq)Ta 3aKpenJdena c¢
IJOMOLIBIO HUTH Ha paccrosanu [,=0,100-M or ocH BpaimeHud.
B moment {=0 BuMTb Hepexuralor U My(pra HaUHHAET CKOJb-
3HTh TIO CTEPIKHIO NpakTHYecKH Ge3 Tpenus. Haiitu:

a) BpeMsl t, CIyCT KOTOpoe mMy(dra CJAETHT CO CTepXKHS,

6) cuny F, c xoTopoil cTepxeHb JeHCTBYeT Ha My(dTy B
MOMEHT T,

B) pa60Ty A, xotopast coBepiaercs Hal MyQroii 3a BpeMﬂ T
B HENOABIKHOHN CHCTEMe OTcYeTa.

1.144, TopusoHTaIbHO PAaCHONOMKEHHbI - JUCK Bpallaerca
¢ YrJOBOH CKOpPOCTBIO ®. Baosab pajumyca JAucka JABHIKeTCd
YacTHHA MacChl #1, pPacCTOSHHe KOTOPOH OT LEHTpa JAHCKa
U3MEHSETCsl CO BPEMEHEM [0 3aKOHYy r==af (& — KOHCTaHTa).
Halitu pesyaeTupylomuii MoMeHT N cui, ACCTBYIOMMX Ha

YacCTHIy B CUCTEME OTCHeTa, CBSI3AaHHOH C JHCKOM. HMmeerca

B BHAY MOMEHT -OTHOCHMTE/bHO LEHTPA JHCKA.

1.145. Mmeercs cucreMa oTcueTa, Bpallaiolasicsi OTHOCH-
TeJbHO HHEPUHaNbHOH CHCTEMbl BOKPYI OCH Z .C NOCTOAHHOMH
yrJoBo#t ckopocthio @. M3 Tourku O, HaxopsuleHica HA OCH 2,
BLUIETaeT B INIePNEeHAMKYJAPHOM K OCH HalpaBJeHWH YacTHIa
MAaCCHl /1 1 JETHT OTHOCUTE/bHO MHepIuaibHOA CHCTEMBI .Ips-

MOJIHHEHHO ¢ IOCTOSIHHOH ckopocThio v. HaliTy HabaiofaeMsiit -

BO BpAallAIOIIEACA CHCTEME OTcueTa MOMeHT uMmmyasca M(f)
yacTHHE! oTHOcHTeNbHO ToukH O. Iloxasars, YyTO BO3HHKHOBE-
une M(#) ofycioBneHo pefictBueM cuiel Kopuosnca.

1.7. MexaHuka TBepLoro reja

1.146. Teno HpOHSBOJIbHOi (popmm BpalllaeTcst BOKPYT
oct 00 ¢ yraoBoH ckopocteio . Ilokasarh, YTO yra08as
CKOPOCTb BpalleHHA Tena BOKPYr JiuoGoit gpyro#t ocu 0'0’,
napasnenbroil ocn 00, Takxe pasHa .

1.147. Touka | Tena, Bpamaiomerocs ¢ yrJaoBo# CKOPOCThIO

®, MMEET B HeKOTOprH MOMEHT BPEMCHH CKOPOCTD -Vj. Haitta
IL.HH TOr'o: K€ MOMECHTA BPEMEHHU CKOpOCTb Vg TOUKH 2 cmeu;en-

HOH OTHOCHTE/NBHO TOYKH | Ha Iz
40

1.148. Teso coBepmaer m1oCKoe IBHIKEHHE B ILIOCKOCTH
x, Y- LlenTtp Macc Tena C nepeMemaeTcsi BO/Mb OCH X ¢ NOCTO- .
SIHHOH CKOPOCTHIO Vo. B MoMeHT #=0 mentp Macc coBmajan: ¢ .
Havyasom KoopzuHaT 0. OfHOBpeMEHHO Telo Bpalaercs B.
YKasanuoM Ha puc. 1.26 manpaBjeHHH CO CKODOCTBIO O.

y 4 N - BN ’ - >

DERR . N
fo il S ke

Pnc. 1.26 Puc. 1.27

Hanucars BhIpAKEHHE JUIs PajliyC-BeKTODA I TOMKH Tepece-
YeHHs MIHOBEHHOH OCH BpallleHHS Tesla C IUVIOCKOCTBIO X, .

1. 149‘ Banka maccel m=300 kr u pauant [=8,00 M JexuT
Ha nByx onopax (puc. 1.27). Paccrodnns or KoHLoB 6ajKu o
onop: ll~2 00 ™, [,=1,00 M. Haditut cunet Fy un F, ¢ KOTOpr'\m
6ajKa JaBHT Ha OMOPHIL.

1.150. Jlectuuua paunel [=5,00 M n Macchl m=11,2 gr
NpHC/ICHeHa K Iaajkoil creme moj yraom o=70° K noay
(puc. 1.28). KosbpuuueHT TpeHUs MEXKAY JIECTHHIEH U M0JOM
£=0,29. Hafitm: '

a) cuy Fy, ¢ KOTOpOH JiecTHHMIIA [aBHT Ha C'rex{y,

0) npejleJbHOE 3HAYEeHHE YIJa O, IPH KOTOPOM JIECTHHIA
HAUUHAET CKOJNb3UTh,

v

o [1m,

]
Puec. 1.28 Puc. 1,29 - » Puc. 1.30

1.151. IlporsxenHoe Te10 NPOH3BOABHOHA (hOpMBI GpolIeHo
NOJl HEKOTOPHIM YIVIOM K rOpH30HTY. Kak jpumxercss meHTp
Macc Tela B ciyuae, eclH CONPOTHBICHHEM BO3AYXa MOKHO

~ npenebpeyn?
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1.152. Henecoman NepacTsKMMas MHTh CKOMb SI/IT 0e3 Tpe-
HUS N0 NpHEPREeICHIONY K cTede xenoly (pue. 1.29) nog
JCTCTBIEM UPY3BOD, MECCE] KOTOPEIX A, =1 ,00 k181 .,w-.‘) 00 xr.
(0 HAKEM YCRODELHEM Wg ABIKCICH DPH 9T0M IIEHTP Mace
Fpyson?

1.188. Ha puc. 1.30 nsolpamens jee gactnusl 1 0 2,
COBMITHEHHEIE IMECTKEM CTEPHEeM. MOryT 1l CROpPOCTH Ya-
cTHL ObITE TAEHMM, KAX HA PHCVHEe? “acTHUil ¥ CKOPOCTH
JIeKAT B IIGCKOCTH . PHCYHKA.

1. UnCTHIE (MATEPHATEHER mqm) € Maccamu
W M, COCLUMCHBI JKCCTKNMM HERECOMENM CTEpIKEEM LAHHBL [,
Haittu moment woepuuu I 210f CHCTEMH OTHOCHTENBHO nq>-
MEeRJUKYARPHCH K CTERMHIO OCH, TPOXOR /mew uepes LeHT
Mace. ‘

1.155, Hafitu moMeHT HESPIUHM [ OIHOPOIHOTO KPYIioro
OPAMOTO LYJHHEADA MACCH 1 U pafiyca R OTHOCHTSABLHO OCH
LHJINHIDA.

1.156. TTnotnoets nuamuapa aaunsl /=0,100 M u paauyca
R=0,0500 M uaMeH7eTCH C paccTOgHHEM OT OCH JUHEHHO OT
3HAa4YeHHA p; =500 Kr/M® 10 sHauenus Q.=3p,==1500 &r/m3,
Hafitus :

a) CPeAHIO MO O0HEeMY INIOTHOCTh (0)y NHAHHJAPAE; CPaB-
HUTH €@ CO CpefiHell N0 pajuycy IJIOTHOCTHIO (p>,.,

6) MomeHT uHepnun | MUINEAPA OTHOCHTENBHO OCH; CPaB-
HUTE €r0 ¢ MOMEHTOM nueprmu I’ ofHOpOJHOTO URJAHHAPA Ta-
KOl 3Xe MacChl U Pa3MepoB.

1.157. Haiity momenr nuepruy OJ(HOPOAHOrO Iapa pajy-
yca R H Macchl 171 GTHOCHTENLHO OCH, NPOXOAALIEH Uepe3 HeHTp
mapa.

1.158. Hpm\mﬂ KPYTJIBIH . OMHODOIMBIYI KOHYC  HMeeT
Maccy m Hu paiuyc ocHoBaHuA R. HaiTH MOMEHT nxepuuu
KOHYCa OTHOCHTSJIBHO €rG OCH..

1.159. Halitn ‘MOMEHT HHEDUMH TOHKOTO OJHODOLIGTO
CTepaHA JAAHMHL [ M MacCH /7. CTHOCHTENBHO NepnenfuKyasp-
HOH K CTEPISHIO OCH, NIPOXOMSIIEN uepes: a) HeHTp Mace CTepiK-
HA, 6) KOHeil CTeDKES.

7 1.160. HaiitH MOMeHT HHEPIHH OjIHODOAHOH MPAMOYTOJb-.
. HOH MJIaCTHHKH MacCHl #71, LJIUHEL @ ¥ MHPULLL b OTHOCHTEIbHO -

NepHeHAHKYAAPHON K Hell ocu, IpoXojsilefl yepes: a) HeHTp
IJIZCTHHKH, §) ONHY H3 BepHIAH IVIACTHHKH.

CpaBHHTb NOJYSCHHEIE Pe3yJ/IbTATH ¢ OTBETOM K MpeIblay-
medl sagaue.

1.161. Hafity momedT MHEDIUH 1 ozuzoponvoro Ky6a OTHO-
CHTEJBHO OCH, HpOXO,EH_.Ley uepe3 T@HTPHl NPOTHBOMEKAIINX
rpaueft, Macca Kyba m, pnuna pebpa a.
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1.162. MoxHO [O0Kasarb, YTO MOMEHT HHEPUHH BCAKOFO
Teja, BBYHCACHHEBI OTHOCUTENLHO Jil0GOH ocH, . MpoXoxsalned
yepes LEHTP MACC Te/ia, CBA3AH C [VIABHLIMH MOMEHTAMH HHEP -
uun Ag, I,, I, (1. e. MOMEHTaMH HHEPUHH OTHOCHTEIbEO
IaBHEIX OCefl), COOTHOLLEHHEM

I=I, cos”oc—Hy costh+1, cosfy,

rae o, P, vy — yrae, o6pasoBaHHBIC JAHHOH OCbIO G OCAMH

" X, Y,-2. OcHoBLIBasACH HA 3TOM, I10OKa3aTh, YTO MOMEHT HHEPIIHH .
_OJIHOPOAHOTrO ‘KyGa OTHOCHTe/NbHO J06of ocu, npoxopdimed

yepe3 ero LEHTP, OAMHAKOB (Kak M y wapal).

1.163. HafitTH MOMEHT MHepLHH OJHODPOZHON NHPaMHLH,
OCHOBaHHeM KOTOpOH CHYXHUT KBaJPaT CO CTOPOHOH a, OTHOCH+
TeJIbHO OCH, NPOXOASINEH Yepe3 BePIIHHY H LEHTP OCHOBAHHS.
Macca nupamuael pasHa m.

1.164. Hafitu oTHOIIeHHE MOMEHTOB HHEPLHH:

a) MHpPaMUJEL (c KBa)J,paTHBLM OCHOBaHHEM)} H KOHYCA OJH~
HAKOBOH BBLICOTBI, IIOTHOCTH K MAacCH,

6) Ky6a H LIapa OAMHAKOBOH NAOTHOCTH H MaccHl (Y Ky6a,
KaK H y Wapa, MOMEHT HHEPUMH OTHOCHTEBHO JIIOGOHA IIPOX0-
Asilell uepes LIEHTP OCH OJMHAKOB; cM. 3ajauy 1.162).

Hmetorcs B BUAY OCH, NIPOXOJsilllie Yepe3 BepUIMHY U LIEHTD
OCHOBaHMS B CJlyuae a) H NPOXOJsILIHE Yepes LeHTp B cayuae 6),

1.165. Haiitn ranaBHRIe MOMeHTHI MHEPLUHH TOHKOra OJHO-
POMHOFO ANCKA Macchl 11 U paguyca R. MMerb B BHJY, YTO BHI-
YUC/AEHHE Le/iecoofpa3iHo NPOH3BOJMTL B HONAPHBIX KOOPXis
HaTax r o (. ~

1.166. Brluucauth MOMEHT HHEPLHH OJIHOPOJHOrO KPYIiio-
To NMPsAMOro LMMEAPA OTHOCHTENLHO OCH, TepieHAMKYIAPIod
K OCH CHMMETPHH HWJIHHAPA U NPOXOAAmlell 4epe3 ero HeHtp.
Macca munuseppa m, pamuyc R, Bbicora A. CpaBHUTL noay-
UYeHHBIH pe3yJbTaT € OTBeTaMH K 3ajadam 1.159 u 1.165.
Paccmotpers nipejie/ibHuIe cayHan: R<h n h&R.

1.167. Mmeetcst OfHOPOAHBI NPAMOH KPYrblil DMIHHAD.
Ilpu KakoMm oTHOIIEHHH BBICOTHI HHWJHHJApPA A K ero pajuycy R
BCe TPM TJIABHBIX MOMEHTA HHepuM# OyAYT OAMHAKOBLIMU?

1.168. Haiitn MoMeHT UHEpUUH OAHOPOLHOrQ Tena, HMelo-
mero opMy AWCK4, B KOTGPOM CHENaH KBaJAPATHBIA BLIpes.

‘Onna U3 BeplINH BhIpe3a COBNAJACT ¢ LEHTpOM JHCKa. Papuyc
" pucka R=20,0 cm, cropona ksajpara ¢=10,0 cM, Macca Tena

m=>5,00 kr. Mmeerca B BUAY MOMEHT OTHOCHTEJILHO OCH,
NepnenAuKYAsApPHOR K JUCKY U NMPOXOAMAICH yepes ero LEHTP.

1.169. Mwmeercss oppopoiuas ToHKAaa INIAacTHHKA, OrpaHi-
YeHHasd KOHTYPOM MNpoH3BoabHOil ¢opmbl. Uepes ofny Ha
TOYEK IJIACTHHKHM NPOBEACHH! TPH B3aUMHO IepHEeHJHKYJsIp-
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HEIE OCH, JBe 13 KOTOPHX -— X H y — JI€KAT B [IJJOCKOCTH.
[IJIﬁCTIfIHKH a ocb 2 nepneﬂzmxynﬂpﬂa K 3TOH MJOCKOCTH.

Haifizu coorHoulenHe MeXIy MOMEHTaMH HHEPUUH [y, I ul,
MIACTHHRY OTHOCHTENBHO STHX OREH,

1.170. Hcmonb3oBaTy oTBeT Npelpiiyllell sagaud s

HAXOXKAEHHs] MOMEeHTa HHEPUHH I TOHKOrO OAHOPOAHOIO JHCKA
OTHOCHTENbHO OCH, JeXallled B IUIOCKOCTH AUCKa M HpOXoas-
ulell -depes éro unentp. Macca m pasuyc JAHcKa PaBibl COOT-
BeTCTBEHHO M H R MomenT HHEPHUH OTHOCHTEILHO OCH,
NepHeHAHKY.PHOA K -IIOCKOCTH JMCKA, CYUHTATb MIBECTHRIM.
CpaBHUTbL NOJYYEHHEIH pe3ys;bTaT ¢ oTBeroM K 3ajaue 1. 165.

1.171. OpHoponnas IJIacTHHA HMeeT ATHHY a=20,0 oM,

wypnHy b=10,0 cv n Temuny ¢=5,00 cM. Macea uiaCTHHBEL

=270 Kr. Haqa:Io KOOPJMHAT HOMEIIEHO B IIEHTP IJIACTHHBL,
OCb X HanpasjeHa NapallieIbHO CTOPOHE g, OCh Y — TapaJ-
JebHY cTopoHe b, och z — mapasienpho cropoue ¢. Haiiru
OTHOCHTENbHO STOH CHCTEMBE KOOPJAHHAT KOMIIOHEHTH TEH30Pa
HHEPLUHH MJIACTHHBI M HalicaTh CaM TeH30p.

1.172. Vmelotcq BekTop a ¢ KOMIIOHEHTAMH a,=1, q,=2,
@,=3 u Tensop BToporo panra T, Bce KOMIIOHEHTH KOTQDOTO
ofinHaKoBH H paBHbl T;,=1. Hafitn KoMmnoHeHTH BeKTOpa b,
noJy4damolierocss B pesysnbTaTe YMHOXKEHHUs BeKTOpa a Ha TeH-
sop T (b=Ta).

‘ 1.173. VimeioTcs NPOU3BONBHEIA BEKTOP a € KOMIGHEHTAMHM
 @xy Qy, Az ¥ TEH30D BTOPOTO paHra E, onpenensieMptii Tabuned

/10 0
E,____<o,1o>
00 1

(Takoff TeH30p HasHBAOT eAMHKYHBIM). Hafitu Bexrop b,
IIOTYYaloWMiic B pe3yJibTaTe YMHOKEHUS BEKTOPA a Ha TeH-
sop E (b=Ea).
- 1.174. BpluucauTh KOMIIOHEHTH TeH30pa MHEPUUH H HANU-
caTb caM TeH30p I/ OfHOpOZHOro mapa pazauyca R==10,0 cm
¥ Maccel: m==25,0 Kr JJf: cJayyast, Korja Hagajo KOOlePIHaT
[foMellaeTess B LEHTpe 1uapa.

1.175. B kagux caydasgx MOMEHT HMIyJbca M H yrioBast
CKOPOCTb: ) BDAIIAIOWIErOCHd Tena - KOMIHHeapHu!?

1.176. B xakux cayuyadx ypapHeHue AWHaAMHKW Bpalia-
TeJIBHOTO JABHKEHHA MOXKET OLITh IpeacTaByieHo B Buie Jo=N?

1.177. B xarux ciyvasiX KHHETHYeCKas SHeprus Bpallaio-
Ierocs Tena oupefessercd. BeipaxenueMm T=[p?/2?:

1.178. Ilractuna us sajaun 1.171 spamaercs BOKPYT OCH,
npoxo;mmen yepes ee LenTp. KommoHueHTs! yIIOBOH CKOPOCTH

0, =0,=0,=1,00 pag/c. Halitu:
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@) MOAYJb MOMEHTa HUMIYJBCA ITACTHHEL M H yroil .o

Mexmy BEKTOpamMH o H M,
' 6) KuHeTHYeckylo 3Hepruio T IVIACTHHBL

1.179. Jise wactuurl OJUHAKOBON MaCCH M, HaXONAIIUECsHT
BCE BPeMs Ha IIPOTHUBONOIOKHBIX KOHIAX Auamerpa{puc. 1.31),
ABHKYTCA [0 OKDYHOCTH pajuyca r ¢ v,
OJMHAKOBEIMU 110 lvlo,rlymo CKOpOCTSIMH V,
u vy lo,=v,=0v ()l

-a) Onpenenutb CyMMapHBIE MOMEHT
uMnynsea M yacTHIl OTHOCHTE/NBHO IIpoO-
HU3BOJLHOH ToukH O (He 0053aTejbHO Je-
Kaiell B IVIOCKOCTH OKpyxKHoctH). Bhipa-
3uTh M uepes yrJyioByio ckopocth @ (£}, ¢
KOTOPOH MOBOpaYuBaeTCs AHaMeTrp; CoelH-
HAIOH(MH YACTHLEBL.

. 6) 3aBuckr i M or BoiGopa Touku O?

1.180. OxHopoanbli mwap pasvyca R H Macchl /71 Bpaiiaercst
C YIJIOBOH CKOPOCTLIO @ BOKPYI OCH, NPOXOJsimieH uepes ero
nenrp.. Ha#tu momenT . umnyabca” M mapa  orHocHTennHO
npousBosbHOi Touku O (puc. 1.32).

LY

v
Puc. 1.31

Pre. 1.32 Puc. 1.33

1.181. Teso npousBosibHOH (GOPMEI Najaer, Bpamlasch, B
OJIHOPONHOM TIosIe CHJI TsizKecTH. COHNpOTHBJAEHHE CPelbl OTCYT-
crByer. Kax BesieT ceA COGCTBEHHBEI MOMEHT MMIYJbCa Tena?
(Cm. samauy 1.123))

v 1.182. OxHopoaeifi IMAHHAP Macchl m M pauauyca R ka-
TUTCS 6e3 CKOJBXKEHHMSA N0 FOPU3OHTANLHOM MocKocTH, LleHTp

" LWJIHHApA JBHIKETCA CO CKOPOCTBIO Vo (puc. 1.33). Ha#itu Mo-

LyJb MOMEHTa HMIyJabCa LHJIHHAPA OTHOCHTEJIBHO TOueK [, 2
H 3, KOTOpHIE JeXKaT B NEPHEHAVKYJAADHOM K NHIMHIDPY TJio-
cxocm . NIpOXOJsAILIeH 4epe3 ero LEHTP.

1.183. BBIYUCIHTD MOMEHT HMITYTkCa eman MO, ofycJioB-
JIHHEI ee BpailleHHeM BOKPYT cBoeH ocu. CpaBHHUTL 5TOT Mo-
MEeHT C MOMEHTOM HMIYyJbca M, OGYC/IOBJICHHBIM IBHIKECHHEM
3emau Boxpyr Comnua. 3eMal0 CYHTATh OFHOPOXHEIM mapom,
a opbury 3eMJm — OKPY2KHOCTbBIO,
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1.184. Topuzoirainuo pacriooKeHHBH ORHODO A m

AP pajuyca R ppaisaercst 6e3 TPeHHsA BOKPYr OCH, COB-
VAIOULCH ¢ oiloll W3 ero 00pasyioulx.
a) YKasaTh HOJIOHCHEA LMIKEIPA, B KOTOPRIX MOAYJib

<‘

MAKCHMAMSH W MHHEMAMEH,

6) Hafiti MaxcHMANBHOE U
MUHHMAJNLHOES sHadeHUA J.

1.185. Ha ropuscutasbEOM
CTOJIE JexaT JiBa Tejaa, KOTOo-
pBle HOTYT CKOJAB3HTH HO CTO-
: ay Oes tpenud. Tesa cBg3aHbl

Puc. 1.34 " HEBEcOMOH HEPACTSKHMOK Hi-

Tpio {puc. 1.34). Takas e HHTb,

nepeSpoltesHas gepes 610K, CBASHIBAET TeI0 2 ¢ IPY30M MacChl

m==0,500 kr. BJIoK IpencTapiser cofoil OAHOPORHBL CILIOMUI-

noi’{ uuauHEAp. Macca tenm u 6soka ojpusHakosa H pasHa M=
=1,00 xr.

a) Cynrast, uro 640K BpamaeTCﬂ Ge3 TpeHHs, a HHTb He
LPOCKANL3BIBACT 10 GJOKY, HalTH YCKOpCHHe Teld w, HaTsxe-
nue Fi, HETH, cmbnmammoi’i oBa Tela, HATsiKeHHe HuTH F,
Ha y4acTKe oT Te1a 2 1o 6/10Ka, HaTsdxeHue uute Fy, Ha yydacr-
ke oT OsioKa A0 rpyza .

6) Onperenurb T€ K& BeJHUHHBL, TIpeAnoaarasi, 4ro GJOK
He BPalllasTes, @ HHTh CKOMLBUT Mo HeMy 6e3 tpenus. CpaBHATH
IIONY4YEHHBIE Pe3yJIbTaThl.

1.186. Joxasark, uTo IOTEHUHANbHAA nHepmﬂ TeJa npo-
H3BOJEHOH (DOPME!, HaxOHsLUlerocs BOIM3H NOBEPXHOCTH 3eM-

paBHa mgh, rie m — Macca. Tena, A — BLICOTA LEHTpa
Macc Tesa Haj YypOBHEM, NPHHATEIM 32 HYJIEBOH.

1.187. Toukufi crep:xenb AIuEB [=1,00 M H maccw m=
={,600 xr MoKeT Bpariarecs 63 TPEHUA BOKPYT MEPHEHAHKY -
JNAPHOK K HeMY [OPH3DHTANBbHOM OCH, orcrodmieil OoT LEHTpa
crepxus - Ha pacerostune ¢=0,100 M. Crepxenn NpHBOXUTCH
B TOPHUBQHTATLHOE NOTONKEdHE M OTIycKaercd 023 TojquKa C
HyJIeROH  HauagbHOH cKopocThio. Ompeaennts:

a) YIJIoBOe YCKOpEeHUe ¢Tep:KHA B U cuay jpapieuus F, Ha
OChb B HavyaJbHBIH MOMEHT BpEMEHH,

6) yIry08yI0 CKOPOCTh & U CHJIY AaBjeHHs I Ha 0Cb B MO-
MEHT IHPOXOHAeHUs CTepXKHeM MOJOMEHUA paBHOBECHA.

1.188. Touxuil crepxens maccsl m=0,200 xr u-AauHbl [==
=1,00 M MOMET BpAUAaThCA B BEPTHKAIBHOH NJIOCKOCTH BO-
KDYr TOpPH3OHTAIBHOH 'OCH, Ipoxoisilelf uepes ero Konel.
Tpenue B ocH CO3/2eT MOCTOSHHBIT 10 MOAYJO BDAIAOLIHI
MomeHT N. BriGepem B KauecTse -KOOPAUHATLI, ONpeAe siomen
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- JIGBOTO YCKOPEHUSA LWMJANHIDA {5'

T0JI0KEHHE CTePIKHS, YIOT ¢ MeXAY CTEPHKHEM H BEPTHKAJLIO,
OTCYUHTLIBAEMBIl OT BepXHero mnoJjoKemus crepxkuda. Ilpu -
BHAYEHHH 3TOrO- yriia, paBHOM @,=10,0°, crepkeHp HauH-
HaeT CaMONIPOM3BOJLHO IOBOPAaYMBATHCS. Haiimu:

a) Yr/OBYIO CKOPOCTb ® CT€PiKHA B MOMEHT, KOTJa crep-

2KCHb [POXOIHUT 4e¢pe3 HIMXKHEE MNOJIOXKCHHE,

6) MonyJib MOMeHTa HMIyJbca M CTepiHSl B STOT MOMEHT,

1.189. Cron6 seicoter A=3,00 M u Maccet m=50,0 kr na-
JlaeT U3 BEPTHKAABLHOrO HOJOXKeHHA Ha 3emimo. OnpenendThb
MOJlyJib MOMEHTa HMIyJbca M. cT0/I6a OTHOCHTEILHO TOUKY
OMOpHI H CKOPOCTb ¥ BEPXHETO KOHL@A cTo/16a B-MOMEHT yiapa
o 3emio.

B
eey
3 B |
17] a
Puc. 1.35 s Puc. 1.36

1.190. Jlunefika maccet m=0,1200 kr u aaunn [=1,000 M
JIEXHUT Ha rJIaftkoM croJe. ITo Touke, oTcrosiueil OT LeHTpa JH-
Heilkn Ha paccrosuue a=40,0 cm (puc. 1.35), HaHocHTCs
y)lap, NPH KOTOPOM JIMHe#Ke CcoofILaercsi HMOYJbC p=

7,50-107% kr-m/c. Cunrtas yjap «MrHOBEHHBIM» H npese- -

Gperas TpenieM,

a)- HaliTH paccTOsHHe X OT UEHTpa JMHeHKH A0 Touku O,
KOoTopasi He «IOYYBCTBYeT» YAapa,

~6)' ONBSASIHTb, KaK JBHXKETCS JIMHeKa HemoCpeACTBEeHHO
nocJe yiapa. :

1.191. OpHopozssit Luapm{ oMelileH Ha IJIOCKOCTh, 00-
pasyiomyio yron &=30,0° ¢ ropusourom (puc. 1.36).

1. Ipu xakux sHaueHusx KoxhpuuHeHTa TPeHUS £ IIapHK
OyJer CKaThBaThCH C IJIOCKOCTH (€3 CKOJNbIKEHHS?

2. Ilonarast £=0,100, a) ONpejeuTh XapaKTep JABHAKEHH:
mwapyka, 6) HaliTH 3HaueHHsA cKopocredl Touek A, B u C ma-
puka cnyerst {=1,00 ¢ mocje Hauana ABHAKEHHS.

1.192. O)xhopoaHOMy LAVIHHIAPY COOGLIAIOT. - HauyabHBIA
HMITYJIbC, B PE3YJILTATE UEr0 OH HadlHaeT KaTUThCHA 6es CKOJb-
JKEHHUT BBEPX 10 HAK/JIOHHOH IIJIOCKOCTH CO CKOPOCTBIO Up==
=3,00 m/c. Tliockocth 06pasyer ¢ ropusontToM yroa o==20,0°

a) CKonbko BpeMeHH #; GyneT ABUTaThCA LMAMHAD 1O OC-

TAHOBKH?
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6) Ha kaxyio BHICOTY A NOJHHMETCS HUIHHJP?

B) CitoJIbKO BpeMenH 1, 3aTpaTHT UMJIHHAP Ha CKAThIBaHHe
BHH3 JI0 HCXORHOTO MOJOKEHHS? .

r) Kakyio cKopoctTh v HMeeT UW/IMHADP B MOMEHT BO3Bpa-
IHeHHsT B HCXOAHOE IOJIOKEeHHe?
: CpaBHHTD NOJTYYEHHBIE pe3y/bTaThl C. OTBETOM K 3anaue
- 1.64.

1.193. Pewuts 3agauy 1.192 ‘B npeanooxeHHH; YTO Ha
IVAVHAD JeHCTBYeT HOCTOSIHHBIA N0 MOAYJI0 MOMEHT CHJb
tpennst Kavenuss N,,=0,100 H-m. Macca munungpa m=
=1,00 xr, paguyc R=0,100 M. [TomHmo
YKa3aHHHX B Hperblayinefl 3ajaue Be-
JIHYUH, OlPefe/IuTh:

1) Kakyio padory A coBepiiaeTr cH-

\/ﬁ/ -z J12 TDEHHS KaYCHUs] HA BCeM NYTH CHH-
Puc. 1.37 3y BBEDX H 0OpaTHO.

~ CpaBuuTb TOJyUYEHHbIE Pe3YJLTATH
C OTBETaMH K Hpewlayiueil sagaye U K sapnave 1.65.

1,194, Ha ropusonrasbiofl NJIGCKOCTH JeXKUT KaTylllKa,
macca kotopoll m=>50,0 T, a MOMEHT HHEPLHH OTHOCHTEILHO
ee ocu [=hH,00-10"% gr.m?2 Ha xaTymky HaMorTaHa Ipax-
THYECKH HepecoMasi M HepactsikmMasi yurb (puc. 1.37). Pa-
JHyC BHeWHero csiof BHTKOB r=2,00 cM, pajuyc TOPIIOB Ka-
vk R=3,00 cm. KoadduuneHt TpeHus MeXKLY KaTyMIKOH
u nsockoeteio £=0,200. 3a uuth TAHYT C cHIOH F.

Haru yeaosne pnst cunnst F, NpH KOTOPOM Katyiika
KaTUTCA 110 IJIOCKOCTH 0€3 CKO/BKEHUHA.

Pue. 1.38 : Puc. 1.59

2. Kak Bener cefq Karymka, ecjau.cuna F o yron ol UMEIOT
anagenus: a) F=0,128 H, «=30,0°, 6) F=0,100 H, ¢=48,2°,
B) F=0,100 H, 2=30,0°, r) F= OlOOH a= 600° ‘

Has Beex Ciy4aes ONPENRIIHTD W, — npoexumo Ha OCh X
YCKOpeHHs OCH KaTyLUKH.
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1.195. OnHOpoAHEIA CIIOMHON HHIHHAP Macchl m=1,00 kr
BMCHT B FOPH30HTAJILHOM TIOJIOXKEHHNH HA ABYX HaMOTAHHBIX Ha
HEro HeBeCOMBIX HHTAX (puc. 1. 38) Innuagp oruyckawot Ges
TOMYKA.

a) 3a CKOJbKO BpeMeHH ! NUJIHHJIP ONMyCTHTCS Ha paccros-
e h=50,0 cm?

6) KaKoe HaTsxenne F HCHBITBIBAET NpH ONYyCKAHWH WH-
JUHApA KaxJasd U3 HUTeH?

1.196. Buok pagnyca R moxer Bpama'rbcsi BOKpYI CBOCH
OCH C. TpeHUeM, XapaKTePH3YeMbIM BPalIAiOMHM. MOMEHTOM
‘N,,, KOTODHI{i He 3aBHCHT OT CKOPOCTH BpaiieHus 61oka. Ha
610K HAMOTZHA NPHKpelJIeHHasi K HeMYy OJlHMM KOHLIOM NpakK-
THYECKH HEBECOMad HepacTfXKHMas HHTb, K JPYTOMYy KOHILY
KOTOpPOH MOJIBEllieH I'Py3 MaccH (pnc. 1.39). I'pys oruy-
CKaloT 0e3 TO/IYKA M OH HAYMHAeT OIYCKATBbCH, PacKpyuuBas
6s10K. Haiitn MoMment umnyiabca M (f) atoit cucreMsl Ten ot-
HOCHTEJNBHO ocH 6J0Ka cOycTs BpeMms ¢ Hocje HayaJja ee IBU-
WEHUSA. '

1.197. Hafitu Momenr HMNyJbca M OTHOCHTGNLHO OCH
Gr0Ka M KHHeTHuecKylo aHepruio T CHCTeMBl W3 Npelpifyiied
3ajjlayd B MOMEHT, KOrja CKOpOCTb Ipy3a MacChl /M paBHa v.

MomeHT HHepUuH 6J0Ka NPHHATH paBHbM .

1.198, lMetorcsT AiBa ONMHAKOBBIX ORHOPONHBIX AHCKA. On¥H
43 HHUX MOXKET Bpallathcsi 0e3 TPeHHsi BOKPYF BePTHKaJbHOH
(UKCHPOBAHHOI OCH, NPOXOAAIIEH Yepe3 ero UeHTp. ITOT JHCK

. flepBOHavajgbHO HENOABH:KeH. DBTopoll JAHCK pacKpy4YHBaIoOT,

COOJIMB €My YTJIOBYIO CKOPOCTb @, H POHSIOT B TOPH3OH-

' TaNbHOM MOJOXKEHHH Ha.TepBBIA AHUCK TaK, YTO Kpail ORHOro
| U3 IMCKOB coBlajaeT c¢ uentpoM apyroro. Ilpuas B compu-
. KOCHOBEHHE,. JHCKM MI'HOBEHHO CKJjeuBaiorcs. Onpenesurs:

a) YrJaoByIO CKOPOCTh ®, C KOTOpoit 6yjeT Bpauarbes

. o0pasoBaBlLasics CHCTEMA,

6) Kak M3MEHHTCH KHHeTH4ecKas SHEprHst JHCKOB.

1.199. [OpH3OHTA/ILHO PACTIOJIOKEHNELH NePEeBAHHEIA cTep-
#eHb Maccewt m=0,800 kr u paunsl [=1,80 M MoxeT BpaliarsCs
BOKPYT. BEPTHKAIbHOA OCH, npoxo;mmeﬁ qepes ero cepeuHy.
B KOHEIl cTep:KHSA Tonanaer U 3acTpeBaeT B HeM ITyJiA Macchl
m'=3,00 r, Jerdias NepHeHIHKYJAAPHO K OCH U K CTEPKHIO

.co ckopocThio #==50,0 M/c. OTpeaeuTh Yr/ioByl0 CKOPOCTb @,
¢ KOTOPOfl HAYMHAET BPAIATBCH CTEPHKEHB. '

1.200. Pewmity 3azauzy 1.199, samenur ny/o msacrMmac-

" COBBIM IUAPHKOM TAKOH K€ MacChl M JABHXKYIIUMCH C TOH Xe

CKOPOCTBIO. ¥YJap cuuTarb aGCcoMOTHO ynpyruM. ONpeseHTb:
a) YIVIOBYIO CKODOCTb ® CTEPXKHA,
6) ckopocTs ' Ilapuka Hocae yAapa.
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PesyabTar, NOTyueHHBIA AN ©, CPaBHHTD C OTBETOM K,
zagaue 1.199. .

1.201. T'opusoHTaNbHLIA JHCK Maccel m W paauyca R
MOXKeT BpamaTbcs BOKPYF BepTHKANLHOH ocH, npoxonﬂm,eu
uepe3 ero uentp. Ha Kpamo jAuCKa CTOMT uesioBeK Macchl ',
Brayase AMCK H YeTOBEK HEMOABHKHLL 3aTeM 4Ye/ioBeK Haud- |
HaeT WATH N[O Kpail AHCKa CO CKOPOCTBIO U’ OTHOCHTEJBHO |
aucka. C KakoH cxopocn,}o ® Bpamaercd Npd 35TOM JUCK:
OTHOCHTE/bHO HENOJABHXHOH CHCTEMBI OTCUETa? Pasmeparvm
yeJ0BeKa 110 CPaBHEHHIO ¢ R MoXHO npeHeGpeusb. .

1.202. Teno Bpalaercss BOKPYT OCH Z € YIA0BOH CKOPOCTHIO
o=0 (). Ha Teno neiicrsyer moment cua N,=N,(f). Hanu-,
caTb BHLIpAXXKEHHE /1A PabOThl, COBEPILLHHOI
HOPUJIONKEHHBIME K TeJY CHJIaMH 32 IIPOMEeXY- |
TOK BpPeMeHY ot f; JI0 {;.

1.203. PacnojoxeHHBli T'OpH30HTANBHO
OIHOPOAHBIA KPYTJbIHA - LHAHHAP MAacchl M=
=10,00 xr - Bpauaercsi Ge3 TpeHHsT BOKPYD
CBOefl OCH TMOji JICHCTBHEM TIpy3a Maccht m' =
=1,000 xr, npuKpemieHHOro K Jerxoil ue-
PacTsXKHMOHA HUTH, HaMOTaHHOH Ha muauuzp. Hafith Kune-
THYeCKYID 9SHepruio T cHeTeMbl CHYCTH t=3,53 ¢ mocje Ha-
qaga JIBHKEHHS.

1.204. BritaulenHoe u3 KoJofua BEIPO C BOXOH yPOHHIH,
1 OHO CTal0 OMYCKATHCA BHH3, PaCKpyuHBas BOPOT. Tpe}me
B NGAIMIHAKAX BOPOTa. CO3JaeT NOCTOSHHBIN BpalaroliHi
momenT N=0, 170 H.m. -Macca Benpa ¢ Bopoit m=13,2 xr.
Macca Bopora m’=43,1 kr, pamuyc Bopora r=12,8 cm. Pac-
CTOsIHHE OT Kpaﬂ cpyfa IO IOBEPXHOCTH BOJALI B KOJOALE
h=7,0 M. Onpexenurs:

a) 0 KaKOMY 3aKOHY H3MEHSIETCsi CO BpeMeHeM YIJioBas
CKOPOCTh @ BpallleHHsT BOPOTA,

0) HaTsKenue BepeBKH F BO BpeMa ONyCKaHHS Be}lpa

B) uepes3 CKOJIbKO BPeMeHW ! BEADO KOCHETCH BOAEI B Ko-
JozLe,

I) KaKyIo CKOPOCT v Gy/leT HMeTh BEIPO B KOHIIE [ajeHy,

J) Kakyio pafory A COBepLIAIOT CHJBLL TPEHHS 34 BpPeMA
nazeHus Bepa. ‘

Bopor cunrath CHnaomIHBEM OAHODOIHBIM LIJIHHIPOM. Mac-
COH ¥ TOMIHUHOHA BEPEBKH, MacCOH PYKOSITKH BOpOTa a TaKixe
COIPOTHBJIEHHEM BO3AyXa NpeHedpeun.

-~ 1.205. Pacrio/io:KeHHBIH TOPH30HTAILHO OJHOPOAHBIA IiH-
|IMHAD. pajuyca R Moxer BpallaThCst BOKPYT OCH, COBMAfao-
WEH C ero reoMeTpHYecKoii ocblo. TpeHue B OCH COBLaeT He
BaBHCALIMH OT cxopocm Bpalenua MoMeHT N, K uuingppy

)

m'

Puc. 1.40

NpHKpeIuieHa TeyeyHas mMacca m' (puc. 1.40). Luaunpp yera-
HABJAKBAKOT TaK, 4r00Bl Macca OKasalach Ha YPOBHE-OCH, u
OTIycKaroT 6e3 Tonaka. Onpelesurs, npu KaKoM &HayeHnu m's

a) LHJHELD NPHAET BO BpailicHxe,

6) C,_x.,.xaB 1/4 ofopora, BUNHHLP GCTAHCRHTCA. -

_ 8, Hnck maccel m v papuyca Q [ePBOHAYATLHO BPa
Iha“TCFI ECKPYr cBoell OCH C YIVOBOH CKOPOCTBIO ©. Tlox
JEHCTBH: €M BHELUHEX CHT JHCK OCT2HABMIIBACTCH. Hemy -pasHa
paGota A BHEIIHUX CHJ? :

1.207. Oanopogubifi DUAKHAD MaccH m M pajauyca R sba-
LaeTCA ECKDPYT CROSH ocH. YIJIOBasd CKOPOCTh HMAHIIPA - U3~
MEHFETCSI 3a BpeMs [ OT 3HaYCHHA ©y IO 3HAUSHUS @,. Kary:
cpefHiclo MowHocTh (P) pasBHRAIOT CHAB, IefcTBYW0IlHe
HAa HUJANHAPR?

1.208. Porop mekotoporo arperata cHaCiceH RHCKOBBIM
TOPMO3OM. JTOT TOPMO3 COCTOUT M3 IBYX LHCKOB pajuyca R=

=150 MM, OfEH 3 KOTOPBIX 3aKpellied Ha KOHIE OCH POTopa,
‘a- Apyroil, JiHINEHHBl BO3MOMHOCTH BDAlLaThCS, MOXET INpi-

KMMaThes K nepsoMmy ¢ cuiioit F=100 H.. Topmos BKIo1aweT
B MOMEHT, KOrja porop BpallaeTcsl M0 MEEPUHN CO CKOPOCTHIO
®©=>50,0 pan/c (rpenyeM B NONUMIHUKAX MOXKHO NpeHeGpeys).
MoOMEHT HHepLHH POTOpa BMeCTe C YKPEILIEHHLIM Ha HeM AHUC-
KoM Topmosza {=0,628 kr-m?. Koadpdunuent TpeHus Mexay
NOBEPXHOCTSIMH JMCKOB HE 3aBUCHT OT HX OTHOCHTEAibHOH
ckopocTH H pasen £=0,250. Cuuras, uto cuia F paBHOMEDHO
pacupefeisercss M0 HOBEPXHOCTH JAUCKOB, ONPENENHTb, CKOJb-
ko obopoToB N ycneer cienarh PoTop 1O OCTAHOBKHU.

1.269. I'upockon B BuAE OMHOPOAHOrO AHCKA pajgHyca R=
=8,00 cM BpamaeTcst BOKPYT CBOEH OCH C YIJIOBOH CKOPOCTHIO
0=3,00-10% pan/c. YraoBasi CKOPOCTb TPEULCCHH THPOCKONA
o'=1,00 pan/c. Onpereanrb paccrosiipe [ OT TOYKH. ONOPHL
Jo LenTpa Macc THpockona. MOMEHTOM HHEepIHH OCH IHpo-
CKOIla TNIpeHebpeys,

1.210. Tupockon Macchl m==1,000 Kr, HMeOUUH MOMEHT
nieprun  1=4,905-10"2% gr.M?, ppamaercss ¢ YIJOBOH CKo-
poctbio ©==100,0 pan/c. Paccrosinme or TOUKH ONOPHL O
peHtpa Macc [=5,00 cM. ¥Yroa MeXAy BepTHKANLID H OChIO
rupockona o=30,0°. Haitru:

a) MOIYJb YIVIOBO{l CKOPOCTH IpeneccHu o,

6) MOLYyJb YIJIOBOro YCKODPEeHHs rupockona f.

1.211, IlomecTHB Hauaso KOOpAMLAT B TOYKY OHNOPBI I'H-
pocKona W HallpaBHB OCb Z BBEPX 10 BEPTHKAJIN,

- a) HafiTH yraoBoe yckopesue fi rupockona 13 npeabILyIelt
3afauy; CYHMTaTb, YTO B HAYAJLHBIA MOMEHT OCh I'HPOCKONa
faxojunaach B NJOCKOCTH X, 2;
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6) BBLIUHC/IMB CKaJspHOE NpOHU3BEJeHHUE mﬁ onpeAeJme
KaK HampasJieH BekTop f.

'1.212. I'mpockon, Bpamaioluics BOprI‘ OCH CHMMETpHHA
€ .yraoBoil cxopocteio ®=100 pag/c, npeneccupyer B Ioje

3eMHOr0 TATOTEHHs. C- yrJoBoll ckopocteio @' =1,00 pan/c.:

Yron MeXay BepTHKAJbio M oCbio rupockona a=30,0°. Onpe-
JeUTb YroJ ¢ MexAy OCbl0 CHMMETDHH H HalpaBJeHHEM Vr-
JICBOH CKopocTH rHpockona 2 (cM. “3ajauy 1.49). Peumnts
3aRa4yy METOIOM MeC/IeIOBATeNbHBX IPHOMIKEHHH, HOJC-
JHB ¢ B HYJE€BOM DPHOJMKEHHH paBHLIM HYJIO,

1.8. BcemupHoe TsroreHne

1.213. B onbite, aHATOrHYHOM TOMY, C IOMOIIBIO KOTOPOFO

Kapenpuir onpegesuan B 1798 r. rpaBHTAMOHHYIO HOCTOSIH-
HYIO 9y, MacCel Ma/biX M OOJbIIHX CBUHIOBHIX IHAPOB ObLIH
paBEbl coorBerctBeHHO m=0,729 kr u M =158 kr. MaJune
apel GbIIH YKpellienbl Ha JA€rKOM, MO/IBEHICHHOM HA CTaNbHOM
IPOBOJIOKE KOPOMEICJE, [JIHHA KOTOPOro, M3MEPEHHAsT MEXIY
uedrpamu Iuapos, /=216 cMm. J{HameTp NPOBOJIOKH paBHSJICS
0,6 MM, anuna 6biia OKoJo Merpa. IIpH paccTosiHHM r Mexay
LEeHTPpaMH. MaJCro H COOTBETCTBYIOLIEIO GOJBIIOTO - LIapos,
pasromM 300 MM, npoBoJoKa, HeCyINas KOPOMEICIO C MasbIMH
mapasy, 3akpyudBajack Ha yroa o=39,6". Onpene/ieHHb
SKCHEPUMEHTAJNLHO - Ko3(phHUNEHT NpONOPLUOHAJLHOCTH &
MEKAY YIJIOM 3aKPYuYHBaHMA IPOBOJIOKM H NPUJIOKEHHLIM
BpawaomuM MoMeHToM pasen 1,04.10% pag/(H-m). Haiiru
3HaUeHHE Y.

1.214. C kakoft cunofi F IpUTArUBaIOT ApYT npyra JiBa
OJIHAKOBHIX OJHOPOIHBIX. Wapa Macchl m=1,000 Kr Kamxpbl,
€C/IM UX LEHTPHl OTCTOAT APYT. OT JApyra Ha paccrosigie r=
=1,00 m?

}.215. JIBa OIMHaKOBHIX OJHOPOAHHIX . UAPa, CONPHKACA-
ACk, TIPUTHTHBAOT APYr jpyra ¢ cuaofl, F. Kaxk usmenurcs
CHJ1a, €CJIU YBEJIUYUTb Maccy I1HapoB B n pas? Marepuan, us
KOTOPOTG  H3rOTOBJIEHBl  IIADEl, MNPEANONAraercst OJHHM. U
TEM XKe.

1.216. Umeerca ovenb TOHKHH OﬂHOpOAHbIH opsiMoN cTep-
XeHk JnHHel [ ¥ macest M. Ha npsimolt, meprnepaukysispHoi
K. OCH CTePXKHSI M NPOXOASAINEH Yepe3 ero LEHTP, HAXOMUTCS
H3 PacCTOSHHH b 4YaCTHIIA MACCH M.

a) Hafitn mogyap F cmm c Koropou CTepaKeHb Jelcrayer
Ha 4acTHLy, eclIH b=l=

6) Mccanenosatnb cnyqau‘ b>>l.,, ‘
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B) Cpasuurb F c-cunoit F’, ¢ KoTopoii B3auMojefACTBOBAH
66l ‘MartepHasbpHBIC TOUKA MaccaMH M. H m, HaxopsuiHecs
Ha paccTosinud b=2a Apyr or apyra. :

1.217. Pemmurb -3amayy 1.216, cuurasd, uro ‘HaCTHUA
HAXOAHUTCH Ha OCH CTePKHA, Ha paccToaHHY b=I[=2a or ero
LeHTpa.

1.218. I/Imee'“c;l OYCHb TOHKOE OJHODOJHOE KOJIbIIO MacChHI
M u paguyca R. Ha npswon NepoeHAUKYAAPHOH K MJIOCKOCTH
KOJblla. ¥ IPOXOAAMEH yepes ero neHTp, HaXOAWTCA Ha pac-
CTOSSHWH X OT HeHTpa yacTuna Maccwl m. Haitru: :

a) B3aHMHYIO TIOTEHIHANLHYI0 SHEPTHIO U(x) yvactuop u
KoJblid, -,

-6) cunty F,, NeACTBYIOWYIO HA YaCTHILY CO CTOPOHBI KOJIbIIA.
Cusy BHIUMC/IHTH ABYMA cliocoGamu: 1) myTeM CyMMHPOBaHHs
3JIEMEHTAPHEIX CHJI, 2) HCTONH30BaB BHpa}KeHI/Ie s U {x).

“B) HMccnenosarp cayuain x>K.

1.219. VmeeTcl oueHb TOHKHH OI[HOpO}leII/I IMCK pajny-
ca R. TloBepxHoCcTHAS MAOTHOCTH (Macca eAMHHIEI MJIOLIAAH)
Jucka pasHa 0. Ha npsivoit, nepneHIuKyISPHOH K MJIOCKOCTH

- AUCKa H HpOXO,ILHUleﬁ yepes ero UEHTP, HaXOAUTCAd Ha paccros-

HHR b OT jqucka wactHua Maccel m. Onpenesurn:

a) cuny F, ¢ Koropo#l qucK JeficTBYeT Ha dacTHUily,

6) HpH KAKOM YC/OBMH ciJa F OT/IHUaeTcs OT CBOEro Ipe-
IenbHoro sHaueHus F ,, monyuwamwoinerocs npd R—-co, He 6o-
Jee ueM Ha 1%. : '

1.220. Hmeercsa OGecKoHeuHast oueHb TOHKas ONHOPOJHAas
N/1ACTHHKA C NIOBEPXHOCTHOH MoTHOCTHIC o. Ha paccToAHuH b
OoT' Heé HAXONHTCSA YacTHIa Maccel 772,

a) Ha#itu mogynb F cuiibl, ¢ KOTOPOU IJIAaCTUHKA AeficTBYer
HAa YACTHILy.

6) Uem DpumeuarenbHO Bblpamenxe aas F?

B) Kak usmeHnurcst pesy/braT, ecad HJACTHHKY € IpeneS-
PEKHUMO Majol TOMIUHOA S3aMEeHUTh IIACTHHOM KOHEYHOM

TOJIIUHBL ¢, W3TOTOBJEHHOH H3 BellecTBA ¢ OOBEMHOH MJIOT-

HOCTBLIO P? ‘

1.221. Vimeercsi GeckoHeuHasl OfHOpPOJHAA IJIACTHHA TOJ-
muHe d=0,100 M, niaotHOCTE KOTOpO#t p=10,0 r/cm®. C Kakoit
cuioft F jefictByer sta IJIaCTHHA Ha Haxojsuieecs BOGJH3H OT
nee teqno Macesl m=1,00 xr?

1.222. C gaxoi#i cunofi F (B pacuere Ha eUMHUILY HJOILALH)
NPUTATHBAIOT APYr Apyra Jse MNapasJenbHble - GecKOHEYHbIe
OJHOPOJHEIE NJACTHHEI IoTHoct# P=10,0 r/cm® u TOJILU,I/IHbI
d=0,100'mM Kaxzgas?

1.223. Hmeerca GECKOHEUHHI!! OYeHb TOHKHI OJIHODOAHBIN
NpAMOH. CTEPAKEHD C JIMHEHHOH IJIOTHOCThbIO (Maccoff, MpUXo-
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Asmelics Ha eJMHHIY AJMHLEL), paBHoil A. Ha paccroguuu b
OT €ro OCH HAXOZWTCHA YaCTHHA Macchl /1.

a) Hafitu Mopyas F cuaBL, ¢ KOTODOHR CTepiKeHb AEHCTBYET
Ha 4aciiny..

6) Yacruua Kakoil maccel M, HAXOAACh OT YACTHHBI MACCHI
m Ha pacCTOfHMU b, JelicTBoBasja OBl Ha HEE C TaKOH XKe§
CHIOH?

1.224. Kax cefAsaHbt TedecHHIH Yroa dQ H TIOBEPXHOCT
dS, Buipesaemas UM Ha cdepe pagumyca R, unenrp Koropou
COBIIAaeT C BePIUMHOH TeJNeCHOro Yrja?

1.225. Brlpasure B chepHuecKHX KOOPAHHATAX 3J/EMEHT
noBepXHocTH dS cdephl paguyca R, UEHTP KOTOPOH HaXOAHTCHA
B Hayaje Koopamhar.

1.226. Bmpaams B cepryYecKUX KOOpAHHATaX IeMeHTap-
Bhuift TeIECHBIH Yroa df2, BepulnHa, KOTOPOrQ MOMeIaercs B Ha-
yajge KOOpHHHAT.

1.227. OnpeneinTb TPaBHTALMMOHHYIO CHAY F, KOTOpYIO
OyAeT HCHBITHIBATE MAaTEPHATLHAS TOUKA, HAXOLAAACH BHYTPH
OJIHOPOLHOTC LIAPOBOrO CJOA.

1.228. BHyTpH OHOPOJHOTO LIAPOBOrQ C/I0f HaXOAHTCH
ORHOPOJHBLIH 11apoBOfl cJoH MeHbllero pasmepa. LleHTpH
c/oes He coBmagalor. Uemy paBHa cija F B3auMOZeHCTBHA
MEKIY CAOSIMU? :

1.229. Hmeercs oueHb TOHKHH OLHOPOAHBIA CACH B BHJE
‘monycheps paguyca R u Maccel M. B nentpe noaycdepr na-
XOmuTCsd 4acThHUa Maccel m. Halitu mogyab F cuabl, ¢ KoTopoit
CHOH JAEHCTBYyeT Ha YACTHHY.

1.230. Hailtu B3auMHYIO NOTeHUHaAbHYI0 aHepruio U(r)
OUeHb TOHKOIO OJHOPORHOTO MAPOBOFO CJI0A H YaCTHLE! Macchl
m, Haxojsielcs Ha pacCTosHKH 7 OT HeHTpa cinos. Macca cios
paBHa M, pazuyc R. Paccuorpers cayuau: a) r<<R, 6) r>R.

'1.231. Bocnoan3opaBKCh PE3YJALTATOM Dpelpinyiues 3a-
Zaul, HafiTH B3auMHyl0 NOTeHIMaubHyio 3uepruio -U(r) Tou-
CTOro IHApPOBOrO CJOS H YaCTHLBl Macchl #1, Haxoisalielics Ha
pPaccTOSHHY f OT IeHTpa cnosi. Macca ciosl pasHa M, BHYT-
. perHuil pagmyc R;, BHeWHH# pazuyc R,

1. Pacemorpers caydau: a) r<<Ry, 6) r>R,.

2. Kaxoe sakawuenue o cune F, pelicTBYIOMEN Ha qacTHLY
CO CTOPOHH! CJIOSI, ‘MOXKHO ClelaTh HA OCHOBAHMH OTBETa Ha
n. a?

1.232. C mnoMoUbi0 KakKuX  JAHHLIX MOXKHO OHpPeIeAdThb
maccy: a) 3eman, 6) Comnua?

1.233, Bocnonb3oBaBLIKCh 3HAYEHHSIMH aCTPOHOMHYECKHX

BEJTPILIHH H Q)IISH‘{ECKHX KOHCTaHT, BEIYHCAHTE Maccy 7 I/I

~ CPEHION TIOTHOCTS (p) a) Semau, 6) Coanua.
o4
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1.234. I—Ia}”mi cuay F, ¢ KOTOpo# mpuTsarusaiores ApYVr K
Jpyry: a) 3emas u Cod!Hue 0). .Hy}«a B 3emas. CpaBHHTD 5TU
CHJBL

1.235, Cuuran, yro 3emns sumer
HalTH YCKOpDeHHe W, cO0f :;zaﬁ-mm 3

¢ To Kpyrosoi opdiTe,
Cozx ext. Cpashur

rfey
<

} HTH IePBVIO YOC*JEH'»FCRYEQ CROpOCTD Uy Jis 3en-
H, T. € CKOPOCTh, KOTOPYIO EYMHO OOTLHTE TRy AT
TOr0, YTCGH. OHO CTajl0 CIYTEHKOM JeMAH.

1.257. Ha#itu BTOPYIO. KOCMUUECKYIO CKODOCTD U, fl.;'IHv Seu-
JH, T. e, Ha#MeHBIOYO CKGDOCTb, KOTODYIO HAZO CoobiLNTh
TeAY A1 TOTO, qmém OO MOIVIO TPe0i0aeTh ASACTRHE 3€MH0T0
NpHTSRKeHK M HABCETJA NOKHHYTH 3eMdTio. Cnag 1HTb Uy C

TIEPBOH KOCMIUCCKOH CHKOPOCTHIO 0.

1.238. B karoM cjydae Teqo yaajadrcs na Gojpliee pac-
CTOSIHHE OT Jemau: a) mw 3allycKe BBepPX 10 BePTHKALH CO
cxopocteo 10 kwm/c nu G)_ IIPU 3aBYCKe HOT YIJIOM K TOPISoH-
Ty, pasus 5%, co ckopocteio 12 wai/c? ConpoTHBiacHIeM
BO3JyXa npeHe(peyn. _

1.239. Ounpeneauth, HpH KakKoM paidyce op6utel R
(3 Merpax) cUyTHWX MOXKeT JBMrarbCs B NJIOCKOCTH 3KBATOpa
Tax, YTOGLT BCe BPEMsI HAXOAHTHCS HAJ OAHOH M TOH #e TOYKOH
nosepxuoctd  3emair. CpasHuth R ¢ papuycou 3eman Rai.
- 1.240. [lnawera jsmkercss no Kpyropoit opbure. Halitn
CBA3h MEKAY pafuycoMm opOuThl R ¥ nepuogom T cOpamcHui
nianetsl Bokpyr ConHia. :

1.241. Micxona ua TOro, 4TO pajuyc 3eMuaoi opfursl Rz=
=149,6-10° kM, a panuyc opdutst Mapca Ry=227,8-10° xm,
Hafitu nepuon Ty obpautenus Mapca Bokpyr Cosnua (Bsipa-
SHTbL €ro B rojax).

1.242. Cunras 3eMs10 ONHOPOCHHLIM MIAPOM I fipeHebperas
BpaulesdeM 3eMaH, HaiiTw:

a) yckopeuue cBoGoxpHoro nanexdus g(h) Kag (yHKHHIO
paccrofinnd A OT 3eMHOH MOB2PXHOCTH,

6) 31Id‘-l€HI{H 3TOTO YCKOPEHHST ISt 1, DaBHBIX: 100 1000,
10 000 xm. Bripazuth HalileHHBl® 3HAYEHHA Yepe3 g — yc-
KOpeHHe BOAH3H MOBEPXHOCTH JeMJIH.

1.243. a) Hafitu norennmajibryio sHeprmo U tena Macchl
M, HAXOJAIErocsl Ha PACCTOSIHHY /i OT 3eMHOH HOBEPXHOCTH.

HOTEHHHaJIbHYlO SHEPrHI0 Ha BbiCOTE h=0 cyutate pabiol

HYJIO.
6) Tlonyunts npuGaikenHos Bblpame.me st U cnpasej-
auBoe npa h&R3 (R3 — paanyc 3eman).
1.244. Tejo 3anmylieHo ¢ NOBEPXHOCTH 3eMJIH TOX YIJIOM

@=45,0" K ropu3oHTy CO CKOPOCTBIO ,==5,20-10% m/c. Ipe



Hefperasi CONPOTHBJIEHHMEM, BO3AyXa H BpalieHneM 3emid,
O pEaeTHTD:

a) BBICOTY /I, Ha KOTOPYIO- NOAHHMETCH TeN0 Haj noaepx-
HOCTBIO 3eMJIH,

6) CKOpOCTh ¥ Tea B BepXHEH TOUKE TPaeKTOPHH, . :

B) pamumyc KDHBH3HBI R,, TPAaGKTOPHH B BepXHel TOUKe.

1.245. Cuuras -3eMJi0 OJHOPOZHBIM 1IApOM H HpeHeGperas
CONPOTHBJCHNEM BO3/lyXa, ONPEIEIHTh, KaK OyJer ABHraThes
HeOOJbIIOe TENO, eCH €ro YPOHUTDH B ys-xm'& KaHaJ1, pocsep-
JIeHHBI BAOJIb 3€MHOH OCH.

1.246. B ycioBrax mnpeapiyied 3ajaud HaWTH:

" a) MOflysb YCKopenusl Tesa @ (r) KaK (YyHKIMIO PacCTOsIHUS
r OT HEHTpa 3eMHOro INapa, :

6) Mony/b CKOPOCTH Tesad v(r) Kak QYHKIHIO 1,

B) ckopocTb Tesia v(() B MOMEHT, KOria OHO JOCTHTa€T

neutpa 3emau; cpasuuth v{0) ¢ IEPBOH KOCMHYECKCH CKOPO-

cTeio Ui (cM. 3agavy 1.236),

, r) BpeMf T, CHyCTsl KOTOpOE. TeJO BepHercA B HCXOAHYIO
TOUKY; CPaBHUTb T C BpeMeHeM #, 3a KOTOpOe TeJo, ABHKY-
ureecd C IepBOH KOCMHYeCKOH CKODOCTbIC, 00JeraeT BOKPYD
3emay,

1) cpenHmoo (N0 BpeMenu) ckopocts Tena (v); CPaBHHUTD
ee ¢ v(0).

1.247. JIng tena us sagaun 1.245 nafitu:

a) norenunansayio sHepruo U(r) kak dyHKuUMIO paccros-
HUA 7 ‘'OT LEHTPA 3eMHOro-'mapa (HO/OXKHTh NOTCHIHAXLHYIO
SHEPrHio Tesa Ha GeCKOHEUHO GOMbLIOM yAaNeHuH OT 3emau
paBHOH HY/O),

6) moteHuuannuyic snepruo U (0), KoTopoit o6naaaer Teno
B LEHTpe 3emuH; CPaBHUTD U (0) ¢ norenmuanbHOM aﬂepmei’l
Tesa BOMM3U 3eMHol mosepxHocty U(R).

- 1.248. BBejiem Bpallaroulyiocs CHCTEMY OTCHera, OCb KOTO-
poll npoxonut uepe3 meHrp CojHUA H MNEPNEHIMKYJAPHA K
IJIOCKOCTH 3eMHOH opbuthl. CucreMa Bpaillaetcsi B Ty XKe
CTOPOHY, YTO H 3eMiis, ¢ YIJoBOi CKOPOCTBIO, B JBa- pasa
. Gonbluedf, yeM CKOpOCTb BpalleHHs 3eMJH. .

a) Kakue cu/ibl Hy2KHO y4ecTb, pacCMaTpUBaA B 3TOH CHCTe-
Me JBHXKeHHe 3emiad orHocurenbHo CosHua?

6) BbluncjauTh 3HaueHHe M YyKasaTb HalpasJieHHE 3THX

CHJI. CpaBHHTb HX C cUJoH Fg rpaamauuonﬂoro I‘pI‘TH:KeHHﬂ

3eman Kk CosHuy.
1.249. Onpenenurs cuiy F, ¢ KoTopoil NPUTATHBAET K ce6e

3eMJii0- HeGONBILIOE TEJO MacChl m, Haxojdeecsi Ha 3KBaTOpE -

HeJlaJIEeKO OT TIOBEPXHOCTH 3em. Yckopenue . cBOGOAHOTO

- MajieHUds  Ha 3KBAaTope CYHTaTbhb H3BECTHBIM M PaBHbLIM gaxﬁ;
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1.9. KonefaTenbHoe ABHMKEHUE

1.250. Yacruna KOJIe6.ueTCﬂ BJOJB OCH X NO saKOHy x=
=g cos ®f. HOCTpomb rpaq)mm'

a) yHruuit X, ¥ 1 X B 3aBHCHMOCTH OT f,

6) GyHKuMii X H X B 3aBHCHMOCTH OT X.

1.251. YacTtuna copepiuaer rapMonudyeckoe Konefanue c
aMIIuTyz0ii a u nepuonom T. Hafitu:

a) BpeMsl #;, 3a KOTOpOe CMeIleHHe YacTHIbI HSMeHSIETCH
or 0 no a/2,

6) Bpewms f,, 3a KOTOpoe cMeIenne H3MeHseTca oT a/2 Jo a.

1.252. Yactuya KoaebJercss BAOJbL OCH X 10 3aKOHY X=
=0,100 sin 6,28¢ (M). HaiiTi cpennee 3HaueHue MOAY/A CKGC-
POCTH 4acTHULI (v): a) 3a mepuox KojeGanus T, 6) 3a nmepsyio
1/8 wacte T, B) 3a Bropyio 1/8 wacts T. ConocTaBuTh HOMyYeH--
Hble 3HAYEHUSA.

1.253. daa wactnupl w3 3agaun 1.252 wHafitn cpepHee
3HaueHye BekTopa ckopoctH (v): a) 3a mepuoi KoJebaHud
T, 6) 3a nepByio yeTBepThb I', B) 3a BTOPYIO uerBepTh 7.

1.254, Kak, 3Hast aMIUIMTYJy CMeUIeHHA @ M aMIUIUTYRy
CKOPOCTH Uy,, HafiTH YacTOTy.FapMOHHYECKOro KoJlefanus «?

1.255. Kak, 3Hag aMIIMTYLy CKOPOCTH U, U aMILIHTYAY
YCKOpEHUd W',, HalTH aMIIUTYAY 4 W 4acTOTy ® FapMOHHYe-
CKOFO - KosleGanus?

1.256. T'opusonranspnast IIaTgopMa COBEDIIZET B BepTH-
KaJLHOM HANPAaBJIeHHU TapMOHHUECKoe KosebaHue x=a cos of.
Ha mnaargopme aexur madfa Hu3 aGCOMIOTHO ' HEYINIPYroro
MaTepuana.

a) Ilpu KaxoM ycroBuH mafi6a éyp;eT OTZRJATECA OT IJAaT-
dopMbI?

6) B xaKoM noJioxKeHNH HaX0AUTCS H B KaKOM HalpaBJeHHH
JBMKeTCS NatdopMa B MOMEHT OTPHIBA OT Hee 1HAHGHI?
 B) Ha kakyio BbicoTy A GyzleT nofHHAMAaThesA 1aiiba Haj ee
HONOKEHHEM, OTREYAIOINEM CPeJiHEMY MOJIOXKEHHIO N1aT)OpMEL,
B cnygae, ecan a=20,0 cMm, ©=10,0 c7?

1.257. Haiitn cpeanue 3nauenus sin® x M cos? x Ha mpoMe-
HYTKe OT & J0 ¢--nit (0t — INPOU3BOJBHBIH YIoJ, n — leoe
YHCJIO).

1.258. Yemy _pasna NP rapMOHHYECKOM KojeSanuu padora
A KBaswynpyroit CHNbl 3a BpeMs, paBHoe TEPHOAY KoJieGaHHH?

1.259. a) Haum YpaBHEHHUE, - CBSI3LIBAIOLLEE 3HAUEHUA HM-

nyJabca px——mx CO- SHAUCHUAMH  KOOPJAHUHATHI X OILHO‘VIepHOI‘ o
rapMOHHUYECKOrO. OCHHJLIATOPA. Macca OCU,I/IJIJISITOpa m, 4a-
CTOTa ®, aMIVINTyAa KoJie6aHusa a. :
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6) HapucoBarh KpHBYIO, OIHCHIBAEMYI STHM ypaBHe-
HUCM. ' ' . )
p) Boipasuth micmash S, OrpaHHYSHHYIO 3TOH KPHBOH,
Ye[e3 3HEPTHIo OCHH'I'I'HTO}‘):’I E. _

1.260. QOupessnuTh YacToTy O MaJhX KoJeCagHil 4acTHIB!
L3 zanaud 1.92, BOSHEEKSMONK B TCM CAYYAe, €CJAH UACTHILY
CMECTUTD B PajMATBHOM HANPesJieHHn H3 NOJGHKeHdd yerof-
ugBOro papHonecusd. NMaccy YaCTMUIE NpPHHATH PaBHOil .

1.261. 2) Iipu xaxo# paune [ nepnoj KoneGankii MaTEMAaTH-
yecKoro masrtiiga Gyyer paged 1 c? '
6) Yemy paseu neprof KosneSanufi T MaTeMaTHYECKOTO

MAATHHKS IHHBL =1 M?

1.262. Poab (usnuecxorg MasTHRKA BLIIOIHSET. TOHKHHA
CTepIKEHE, MOABeileH ] 52 OJUH H3 €ro KOHILOB.

a) Tlpu Kagoii jiuue [ crep:xus nepHon KosaeGaiuid 31oro
MasTHHKA Oynaer pased 1 . ¢? "

6) Uemy pasen nepuoi xoneGanuil T npu pan
B 1 M? .
'1.263. Ha xaxom PacCTOABHU X OT IEHTpA Hy¥KHO no;me-
CUTL TOHKHUH CTep:KeHb 3aJaHHOH AAMHRl /] uTcCHl IOIYyYUTh

He CTCPXKHA

huzuHecKuil MAaATHHK, KOAeOMmOWHHACH ¢ MaKCHMaJbHOR Ya- -

crotofi? UeMy paBHO 3HAUCHHR ®,,, 3TOH 4acTOTH?
1.264. Hafitn sakoH, o KOTOPOMY H3MEHAETCS CO Bpeme-
HeM HaTsXeHWe F HuTH MATEMaTHYCCKOrOo MaATHHKA, Copep-

[malere xoaefanue ¢==¢,,c0s of. Macca masTHHKa pasHa m,

qnuHa [,

1.285. B HenopsuxHofl KaGune Jandra Kauaercd MasiTHHK.
Benenersue ofpsiBa Tpoca KaOMHA HasHHaeT najark ¢ YCKO-
penneM g. Kax Befer ce0d MaATHUK OTHOCKTEIbHO KaOHHBI
audTa, €CAM B MOMEHT 05phIBa Tpoca o :

a) HaXOAWJICS B ORHOM H3 KDaBHHX NOJOXNeHUH,

0) HPOXOIHJ Uepe3 NOJOMKeHHe PaBHOBeCHA?

1.266. B kabune snhra noaselled MasITHHK, NEPHOML KoJe-
GaHuil KoToporo, Koria JuQT HenoabuxeH, pased To.

a) Kakos 6yxer nepuog T kosnebaHnuil MadATHHKA, €CJH
JUPT CTAHET ONYCKAThCA C YCKOPCHHEM, PABHBIM 3/,g?

6) C KakuM YCKOpEeHHEM W HY:KHO IOJHUMATb m«pr JUISt
TOro, YTOGH TMepHoj KoJeGaHui MagTHHKA Gbl1 paBeH '/,ToP

1.267. B kafuHe camonera noasemeHn maATHHK. Koraa

CaMoJIeT JIETHT 683 YCKCpEeHUs, MaAaTHMK KadaeTcsd ¢ 4acro-

TOH @,.
a) Kaxosa Gyxger uacrora ¢ Koie0aHull MasTHHKAE, €CIH
CaMOJIeT JIETHT. C ycxop%mem\}iﬂanpasneﬂme KoToporo 06-
pasyer ¢ HampaB/JeHHEM BHH3 IO BEpPTHKAIH yroa o
6) Halith o aaa cayuas, Korja w=g U a=m/2,

£
<o

1.268. Hairru nepuof KomeGanuit T MaTeMarHyecKOTO Mae '
ATHHKa, J/IHHA TIoiBeca Koroporo [ paBHa paguycy 3emiH Rg.

CpaBHnTb NOJIyUeHHEI Pe3yJ/IbTaT C OTBETOM K 3ajaue 1.246,
n.r).

1.269. Qusuueckuit MaATHUK YCTaHaBJIHBalOT TaK, 4T0 ere
LEeHTp Macc pacnosaraercs HaJi TOUKOH nonseca. M3 storo moe
JIOXKeHHSI MasATHHK HayuHaeT ABUTaTbcA 0e3 TPeHHst ¢ HYJeBoR
HauaJbHOH CKOPOCTbIO. B MOMEHT IPOXOXACHHS Uepes HIKHEd
NOJIOKeHHe YIVIOBask CKOPOCTh MAsiTHHKA JOCTHraeTr 3HAUueHHS

Qmax- HaHTH COGCTBEHHYIO HacTOTY ®o MaJblX KoJeGaHui
9TOr0 MasATHHKA. -

Puc. 1.42

Puc. 1.41

1.270. Mapuk maccet m=>50,0 © nojgellleH HAa NPYXKHHS
KecTkocTH £=49,3 H/m. llapux nojHuMaor JO TaKOro nojo-
JKeHHd, NMPH KOTOpOM NpPyXHHA HE HanpsikeHa, H OTIYCKalo?
Ges Toiuka. IlpeneSperas Tpennem H Maccoil NPYKHHEL,

a) saiitd nepuof T H aMIIHTYLY ‘@ BO3HHKUIMX KoseCanui,

6) HanpaBUB OCh X BHU3 U COBMECTHB TOUKY X=0 ¢ Haya/ib-
HLIM TIQJIO)KEeHHeM HIapHKa, HafnHcaTh ypaBHeHWe JBHIKeHUsA
apHKa. ’

1.271. Tlpene6peras TpenHeM, ONPEAGANTL YacTOTY ® Mas
JIBIX KoseGauKil pTyTi#i, HaduTol B U -o6pasHylo TpyOKy @
BHYTPEHHHUM CeucHHEM S:0,500 cM? (pHc.
TH m=136 r.

1.272. JlepeBauHLI!l MOJOTOK COCTOHT U3 HHAMHJAPHYECKOrO
Goitka papuyca R=4,00 cM u pykosaTku AanHu [=90,0 cm.
Macca Goiika m,;=0,800 xr, macca pykosiTKu m,=0,600 xr.
Monorok nosoxer Ha 1IBa NapaIebHbLX opycka (puc. 1.42).
Haiitu nepnon T maneix Ko1e6aHU 3TOH CHCTEMEL.

- 1.273. Bpesuo mMaccer M=20,0 Kr BHCHT Ha ABYX umypax
AauHbl [=],00 M Kaxapif (puc. 1.43). B Topen 6pesna ypapser
U 3acTpesaer B HeM nyJas macchl m=10,0 r, serawas co cko-
poctbio v=500 M/c. Ha#itu amnauryny ¢, #u nepuox T Bos-
HHUKWHUX Kojebauuid sTolt cucreMbl. Tpenuem mnpeHeGpeub,
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1.41). Macca pry-



1.274. Ulap maccet m=2,00 Kr nojgellex K JIBYM COEANHEH-~
BHM TI0C/e/0BaTeNbHO NpyxuHam (puc. 1.44). )Kecrkoctb
NPY:KHH paBHa: ky=1000 H/m, k,=3000 H/M. [Tpene6peras”
Maccoil NpY:XUH M TPEHHeM, HaHTH:

a) yacToTy ® ManielX KojeGaHHi mapa,

6) aMmIATyAy @ KojeGaHui, BOSHUKAIOUX B TOM cnyqae
€CJIH Iap YCTAHOBMTh HAa YPOBHE, NPU KOTOPOM HDYIKUHBL He

HanpsDKEHbl, W OTNYCTHTL . 6e3  ToJ4YKa. -
1.275. BJok: nokasanHoro Ha puc. 1.45 :ycr-
poiicTBa NpeACcTaB/iser Co0oil CIUIOMHONA  OIHOPOA-
HBIA IUIHHAD, KOTOPHH MOXeT BPaliarhCs BOKPYT
ocu Ges omyTHMOro Tpeuusi. Macca 6moka M=
=5,00 kr. JKecrkoctb mpyxkuHbe k=1000 H/m.
Maccoft TIpymuHBEI H TepeGpoMeHHoro uepes GJIOK
" HIHypa -MOXKHO npeHeOpeub., Macca BHCAINErO -Ha
— muype rtpysa m=1,00 xr. Ilonaras, uro mnpo-
Pme. 1.44 CKa/b3bBague IIHYpPa 10 6J0KY OTCYTCTBYeT, HAUTH:
a) 9acTory ® MajJHX Ko/nefaHHH YCTPOHCTBA,

6) MaKCUMaJIbHYIO CHMJIy HaTsxKeHus wuypa cieBa (Fip)
® cupasa (F,,) or GJoxa B caydae, Korja aMIIMTyAa KoJe-
Ganuit a=5,00 Mm.

1.276. JIBa Iapa Maccamy /My U M, MOI'YT CKO/Jb3HTL Ge3
TPeHHs 10 TOHKOMY TODH3OHTA/IbHOMY CTEPIKHIO (puc. 1.46).
[laper ¢BsizaHbl HEBeCOMOR NPYXUHOH XKecT-
kocTd k. CMecTHB 1iapbl B NPOTHBOTOJNOXK-
HBle CTOPOHBI, HX OTIYCKalOT 63 ToMYKa.
Onpenenuts: '

a) Kak BejeT ceffl IEHTP Mace CHCTeMBI,

6) 4acToTy @ BOSHHMKIINX KosieGaHHi,

Puc. 1.45 ) Puc. 1.46'

B) MaKCHMaJIbHOE 3HAYCHHME OTHOCHTE/JbHOH CKOpPOCTH Ila-

- poB Umax» €C/IH Ha4a/bHOE OTHOCHTENBHOE CMelleHHe L1apoB
paBHO ‘@. ‘
1.277. OBa wmapa Maccamu My K iy MOTYT CKOJB3UTL 6€3
TPEHHS NO JJHMHHOH HATSHYTOH IOPHU30HTaIbHO MNPOBONOKE

(cm. puc. 1.46). IHapnl cBg3aHnl HeBecOMOH MPYKUHOM HeCT-:
KocTH k. IlepBoHauanbHO CHCTeMa HENOJBHAKHA M NPYXUHA He

nanpsikena. [leppomy wapy coobuiaercs mvmynbc po—mlvo
OnpeaenuTs: - -
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a) CKOPOCTb Uy HEHTPZ Macc CHCTeMHI, : =

6) 3Hepruio FE;., JIOCTYNaTeJbHOTO H Exmeﬁ KoJeba-
T€JIbHOTO ABMIKEHHS CHCTEMBI,

B) YaCTOTY ® H aMILIUTYAY @ KoneGaHHH.

1.278. Onuoponsmiit auck Maccel m=3,00 kr u paauyca
R=20,0 cM cKpemIeH ¢ TOHKHM CTeP:KHEM,
JPYro#: KOHEL, 'KOTOPOTo 3aKpemnvieH HeNOABHKHO
(puc. 1.47). KosddHLUHEHT KpyueHHS CTEp:cHS
(oTHOIIGHHE NPHJIOKEHHOrO BPALlaIOIIEro MOMEH-
Ta K yray 3saxpywuBanus) k=06,00 H-m/pan.
Onpejenntnb:

a) 4acTOTy @ MajbBlX KpPYTHJLHEIX KoJaefa-
HEi JHCKa,

6) aMIVINTYAY ¢, H Hayaabhylo $asy &  pye 1.47
KoJiefaHuifl, €CIM B HauyaJbHHHA MOMEHT == :
=0,0600 pan, ¢=0,800 par/c

1.279. JlBa aucka MOryT Bpamiatbcs G€3 TpeHusl BOKPYT
ropusoutasbHoll ocu. Pamuyc J:LPICKOB OJMHAKOB M paBell
R=0,500 M. Maccm Juckos paBHel m,=2,00 kr u m,=3,00 Kr.

Jucku coefnHeHBl NDPYXKHHON, Y KOTOpOMH
KOSPMOUIUEHT TNPOINOPUHOHANLHOCTH MeXIY
 BO3HHKAIOIIMM BPALIATE/]bHBIM MOMEHTOM WU
VIVIOM 3aKpyuuBanus pased k=>5,91 H-m/pan.
JluckH 1OBOpAuKBAOT B IPOTHBONOJOKHbIE
" cTOpoHH H ornyckaior. Uemy papsed nepuoj
Puc. 1.48 T gpyTuiabHuIX KosneGamuil auckos? Jluamer-
poM ocH NpeHeGpeys.
1.280. Ilo nuameTpy ropH3OHTAJIBHOTO JHCKA MOXKET Jiepe-
MEILATbCS, CKOJIb3S Ge3 TPeHHsA HO HaNpap/IAKINEeMy CTEPHKHIO
He6onbmas Mydra Maccel m=0,100 kr. Mydra «npussizana»
K KOHILY CTEeP:KHf ¢ MOMOLIBIO HEBECOMOH MNpPYIKHHHL, ¥KecT-
KocTh Kotopoii £=10,0 H/M (puc. 1.48). Ecau npyxuna He
Hanpskena, My(dTa HaxoiMrcs B leHTpe aucka. Halitu ua-
CTOTY © MA/HX KOJeGaHHH MYQTH B TOM cJaydae, KOrja JIHCK

BPAllaeTCst BOXPYT CBOCH OCH C YIJIOBOH CKOPOCTbIO @, PaBHol:

a) 6,00 pazn/c,

6) 10,1 pan/c. :

1.281. K kymony 3ajna nojpelleH Ha JIEMKOM HEPACTSKAMOM
wnype map macesl m=>5,00 xr. auna nogseca /=9,81 m.
Illap. oTBeMM B CTOPOHY BAOJb HEKOTOPOrO HANPABJCHUS X Ha
paccrostnue a=30,0 ¢M H cOOGLIM/IN eMy B NepTeHUKYJIIPHOM
K X HanpapjeHHd Yy HMIYJIC p= =2,00 kr-m/c. HpeHe6peraﬂ
TPEHHeM, HaiTH yPaBHEHHe TPaeKTOPHH, II0 KOTOpOPI Oyzer
JBHraTbCsl LUEHTP LIapa.

%
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1.282. 3a 10 ¢ aMnauTy A CBOGOAHBIX KOJeGaHHl yMeHbINa-
ercs B 10 pas. 3a xakoe Bpemsa T -aMILINTYJA deeﬂbU.IHTCH B
i00 pas?

L 280. 3a 1,00 ¢ aMmanTyna CEOSOMMBIX KosebaHuil yMeI’b-
-f@mercest 3 2 pasa. B Teyenue Kaxorc NpOMEXyTKa BpPEMEHH T
‘RMITHTYA YMEHBHIUTCA B 10 pas?

1.284. 3a Bpemsa t——lﬁ e AMIANTY 12 KoneOeHHI yMeHb-
wmaercad B =500 p

&) Hadra xoa qyi‘nmeﬂ'" 3aTyXaHHA Ko.JeGauufl f.

0) 3a xaxoe BpeMs T AMIJHTYLA YMeHbUIWTCHA B e pas?

1.285. 3a 100 ¢ cucrema ycneraer cosepunth 100 xoseba-
anll, 3a TO. e Bpelil aMILIMTYHa KosefaHuil yMeHbllaeTcH
B 2,718 pas. Uemy paBun: o

a) xoa(duINenT 3aryxanus Konebasui P,

-6} JorapudMnuueCKui JIeKPEMEHT saTyxaHnﬂ A,

B) BOOPOTHOCTH cHCTeMul @Q,

r) OTHOCHTeNbHAR YOsUIb SHeprrH cucremsl —AE/E aa
mspyon EKeneGaHui?

1.286. 3a ppewms, B TeueHHe KOTOPOI'O CHCTEMA COBEPIHAET
N=100 gonebanuit, aMmraryaa yMenslinercsi B 1=5,00 pas.
Haiitn no6pornocts cucremsr Q.

1.287. JloGpoTHoCcTh HEKOTOPOH KoaeGaTefpHON CHCTeMDBL
Q=2,00, vacrora cecGonnbX komebaumii ©=100 ¢ 1. Ompe-
Fenutb COOCTBEHHYIO YACTOTY KO/e0aHHUH CHCTEMBI ©,.

1.288, 3aryxawlnue KoieSaHusd 4acTHULI OblAN BO3OyKIe-
B8l NYTEM CMEIeHusl ee W3 MOJOKEHHs PaBHOBECHA HA pac-
_crosinue a,=1,00 o, Jlore‘owmmqecmn JEKpEMEHT 3aTyxa-
HUA hm0,0lOO. [Tpu cronb ¢aaGoM 3aTyXaHHH MOXKHO ¢ 60D
WO CTENEHBIO TOUHOCTU. CUUTATH, YTO MAKCHMANLHER OTKJIO-
HEHUA OT TOJOKEHMA PaBHOBECHS LOCTHUTAIOTCHA B MOMEHTBI
ppement f,=(T/2)n (n=0, 1, 2, . ..). B sroM npubrwsienun
BaiTd NYTh §, KOTOPLI NPOALET YyacTUIA A0 NOIHOH OCTAHOBKH,

1.289. UYacrora. cpofonubiX KoaeGaHUH HeKoTopoll CH-
eremul ©==100,0 c¢~1, pesoHancHas 4acTora 0,0,=99,0 c”L.
Onpenenuts JoGPOTHOCTb Q 5TOl CHCTEMEL.

1.290. JKesnezuuft cTepikeHb, NOABCIIEHHBIN K TNpYIKUEe,
6yiyuu BBIBeJeH 43 TOJOMKEHHs PABHOBECHsI, COBepIIaer
coGoanbie xoneGanus uacrotst o =20,0 ¢~1, npuuem am-
nautyga xoneGaHnii yMeHbIIaeTCsd B 1=2 pas B TEUCHHE Bpe-
MeHH v==],11 ¢, B6auau HuKHero KOHIIA CTEPIKHA IoMelieHa
KaTyIKa, TNuTaeMas TepemeHHbIM TokoM (puc. 1.49). Hpn
JACTOTe TOKA co==11 Oc™? CTep}KEHb Koseb/1eTes ¢ aMILTUTY 1o/
o=],50 MM

a) I'Ipn Kakoll uacToTe TOKA 0pe; KONEOAHUA CTEPHKHA
focTargyr HauGosblueli WHTEHCHBHOCTH?
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6) Kaxoxza 6yner aMIIMTYlA ., KoJeGanuil mpu 3Toi
yacrore? [Ipennosaraercs, 4TO aMIJIMTYJa ‘BHIHYKHatouieit
CHJIBL - HEH3MeHHa. YYecTb, YTO 4acroTa BHIHYKJAIOWEH CHJBI
paBHA YIBOEHHO! YacToTe H3MeHeHMH TOKAa. B KaTYLIKe.

1.291. Tlox nefictBueM BrmyXAatomelt cuabt F,=F,, cos of
CHCTEMA COBEPIUAET YCTAHOBHBLIHecs KoJieGaHus, ONHCHBA-
emble GyHKUne# x=a cos(oi—g).

a) Haiitu paGory A,., BBIHYXAAKOWEH CHIBE .
32 nepHoA. ' _
6) Tlokasate, uto paoTa CHJIBI. TPEHUS 3a He- -

‘puon A, =—Apua.

1.292. Tlpn HeusMeHHOH aMIHTYJE Bbmyxma-
ollell CHJIB aMIVIATYJA BBHIHYKAEHHBIX KoJeGaHui
npu wacrotax @,;=100 ¢! u ©,=300 c~* oxka- ¥
spiBaeTcs OfMHakosod, Hafitw pesonarcHyro ya- .
CTOTY © peq. Puc. 149

1.293. Ilpu HeM3MEHHOH aMIINTYAE BbIHy}K}la- :
IoHlell CHJIBI aMIJINTYJa CKOPOCTH IPH 4YacToTax ®;==100 ¢T3
¥ ®,=300 c™! okasmiBaercs oaunakopoil. Halith gacrory o
npH KOTOpOoH aMIJIMTYJa CKOPOCTH MAaKCHMasbHa.

peas

1.10. PengTusHcTCKas MeXaHHKa

1.294, Corziacyercsl Jid ¢ NPHHIOMIAMH CIEHUANBHON TEOPHH
OTHOCHTE/ILHOCTH NpEJCTABJIEHHE O Te/le B BHJE Mapa pajuyca
R=1,00 M, Bpamaiomerocss BOKPYI CBOefl OCH C YIVIOBOR
CKOpOCTb}O 0=3,30-108 pan/c? ‘

1.295. ComacyeTCﬂ JU C NPUHIMIAMH CleUHaJbHOHA Teo-
PHH OTHGCHTEJBHOCTH NPENCTABIEHNE 06 3JIEKTPOHE KakK o
BpatiaiomemMcss BOKPYr CBOeH OCH OJHOPOJHOM IHapUKe MacChl
m=0,911.107% kr (macca aznexTpona) U paguyca R=2,82 X
X 1071 M (k7accHuecKMH paguyc /eKTpoHa), 061aLalonieM
COGCTBEHHBIM MOMEHTOM HMITYJIbCa M=0,913-10"2 gr.m?/¢ |
(BBITEKAIOLIEE W3 KBAHTOBOH TEOPUU H MOITBEPXKACHHOE 3KC-
MEPUMEHTANLHO  HAUeHHE COOCTBEHHOIO MOMEHTA HMIIYJbca
3JMEKTPOHA)?

1.296. B cucreme K Hexoropoe colpiTHe NPOM3OULIO B
To4Ke ¢ KoopauHatamu (1,00; 1,00; 1,00) B MomentT £==1,00 c.
OmnpezesiTs KOOPZHHATLI M BPEMS 3TOTO COGHITHA B CHCTEME
K', mpmkyiefics orHocutensHo K B HalpaBJeHHd coslaja-
IOIKX ocell X U X CO CKopocThio vy=0,800 c,

1,297, Hmelorcsi nBa OZUHAKOBEIX crepxkHA. Crepxénb |
NOKOMTCS B CHCTeMe orcueTa Kj, cTepxeHb 2 NOKOHMTCS B
cucreme orcyera K, CuCTEMBI IBHKYTCS XPYF OTHOCHTE/IBHO
Jpyra BROab coBHagatomuX ocefi x, CrepKHHM napasebHel
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BTHM OCSM, KaKon crepxeHb GYJIeT Kopoue: a) B CHCTEME Ki,
6) B cucreme K,?

1.298. Kaxyio NIpofONBHYIO CKOPOCTDH U HYXKHO COOBILUTD
CTEPKHIO JJist TOro, 4TcObl €ro AJIHHA ¢Tajla PaBHOH IIOJOBHHE.

AAHHBI, KOTOPYIO OH HMEET B COCTOAHWH Moxos?

1.299. a) UeMy paBHO OTHOCHTE/bHOE TIPHPAIIEHHE IJTHHBI

- crepxust Allly, ecan emy coobuuth ckopocts v=0,l¢ B Ha-
rpaBJeHHH, 00pasyiomeM ¢ OCbi0 NOKOMBIIEIOCH CTepPKHA
yroa a?

6) Boiuncants Al/l, juist snauennii o, pasusix: 0, 45, 90°,

1.300. Pemmrts 3apmauy 1.299 fns ckopoctu v=0,%

1.301. B cucreme K’, oTHOCHTENBHO KOTOPOI CTepKeHb

MOKOUTCH, OH HMEeT JUIHHY 1'=1,00 m u obpasyer ¢ ockl0 x’
yroa o 245, Onpenenmb B cucreMe K jnuHy crepxkus [
M yroa1 o, KOTOPHH cTepxkeHb o0pasyer ¢ OChiO X. OTHOCHTeJH)-
HAsT CKOPOCTH cHCTeM paBHa U,=0,500c.

1.302, Henopsuxsoe Teno NPOU3BOJLHON (OPMBL HMeeT
ofvem V,. Yemy paen ofmeM V Toro e TeJa, ecid OHO ABH-
weresl €o ckopocthio v==0,866¢?

1.803. CymmapHas ~NOBEDPXHOCTb HEMOABMIKHOIO Tesa,

- MMejomero dopMy Ky6a, pasHa S,. Uemy paBHa moBepXHOCTbH
S TOro e Tesa, ecqM OHO JBUKETCH B HAMpaBJEHHH OJHOIO
K3 ceoux pebep co ckopocthio v=0,968c?

1.304. Hmerworca pmpe cucrembl orcuera K u K', - ornocH-
TebHAaA  CKOPOCTh KOTODBIX - HEHSBECTHA. Iapannennnetit ocu
X" crepiKeHb, NBHXYUMHCS OTHOCHTeJIbHO cHcreMbl K’ co
ckopocrbio v,=0,100c, umeer B sTofi cucteme piuny ' =1,10 M.

i B cucreme K pumea crepxusa [=1,00 M. Halitu ckopocTs v,
© CTepXHsl B cucTeMe K M OTHOCHTENBHYIO CKOPOCTb CHCTEM U,

1.305. Hmeercst 1Boe onuHaxoBeix uacoB. Yack 1 nokosires
. B-cHcTeme orcyera Kj, 9achl 2 HOKOATCA B cHCTeMe -orcueta K.
. Cacrembl ZBHAKYTCA JAPYT OTHOCHTENbHO JApyra. Kakue yacer
© uayT Gbictpee: a) B cucreMe K, 6) B cucreme K,?

1.306. [IBoe ONMHAKOBEIX CHHXPOHH3HPOBAHHBIX Yacos
VKpenJieHBl Ha KOHLIaX CTepXHH ¢ COOCTBEHHOH MJIHHOM /.
Ilpn xakoM sHaueHHH [, PasHOCTb NOKasaHHH - yacoB Af,
onpenesennas Hab/aojareneM, JIBHKYLIUMCH 'napaﬂ.nenbno
CTEPIKHIO CO CKopocTsio v,=0,600¢;, okaxertcs paBuoH a)
1,000 mke, 6) 1,000 ¢? -

1.307. Pemuts TPENLIAYINYIO sana!{y s 0p=0, 9990.‘_
1.308. Ha koHLax JBYX CTepHHEH COGCTBEHHON JJIMHEL -

[,==10,00 ™M yKpenneHel OXMHAKOBbie CHHXDPOHH3HMPOBAHHBIE
Apyr ¢ apyrom yacel (puc. 1.50). CrepsHU NpPUBEJEHH! B JBH-~
JKEHME ¢ OTHOCHTEJNbHOH CKOpOCTBIO v,=c/2. B MoMméHT, Koraa
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uacel-/ M 17 Haxoupsarcsl Ipyr NPOTHB Apyra, CTPeNKY 060HX
YacoB IOKa3blBAIOT HYJeBo# orcueT. OnpenenuTsb:

a) 1MoKa3aHHsl Ty M T, 4acoB J ¥ 2° B MOMEHT, KOTJa OHH
TOPABHAIOTCA JPYr € APYroM,

6) NoKasaHus T, ¥ T; 4acos 2 ¥ J* B MOMEHT, KOrja OHd rio-
paBHAIOTCA APYT C JPYrom, .

~— &H—=O
1 2
Puc. 1.50

B) MoKa3anus Ty H T; 4acoB 2 U 2’ B MOMEHT, Korzl.a OHU TO-
PpaBHAITCSL JPYT ¢ JAPYIOM.

1.309. CoGcrBeHHO® BpeMA KH3HH HEKOTOPOH YacTHIIbI
okasasnoch paBHbIM T==1,00-10"¢ c. Yemy paBeH uHtepBai; As
MeXJYy PpOXKJEHHEM H pacnajoM 3TOH YaCTHIBI?

1.310. C xakoli CKOPOCTBbIO U JO/NKHA JIET€Th YacTHIA OT-
HOCHTEJILHO CHCTeMBHI orcyera K [Jisi TOro, 4toGhl IPOMEKYTOK
cofcrBeHHOro BpeMend At 6mu1 B. 10 pa3 MeHblie npoMeXyTKa
Atf, oTcYHTaHHOIO 1Mo YacaM cHCTeMul K? ,

- 1.311. 3a npomexyToK Bpemenn Af=1,000 ¢, oTcunTaHHbIi1
1o yacaM HEKOTOpoil CHCTeMBI orTcuera K, wacTHHa, ABUFasich
ApSIMONMHEAHO M pPABHOMEPHO, IlePEMECTHNACk M3 Hauana
KoopauHnar cHcTeMbl K B TOYKY .C KOOPIHHATAMH X==y=2=
=1,50%10% M. Ha#ith npomMexyTox cOGCTBEHHOIO BpeMeHH
YacTHIBE AT, 3a KOTOPHIH NPOH3OULIO 3TO NepeMelleHHe,

1.312, CoGcrBeHHOE BpeMsl KH3HH HecTaGUJILHOH 3JeMeH-
TapHOH yYacTHUsI paBio T. Cynras JBHIKEHHE 4aCTHLEI Hps-
MO/MHHEHHEIM U PaBHOMEpPHEIM, ONPENENHTh NyThb [,  KOTOpBI
OHa TIPOHAET JO paclafla B CHCTEME OTCUeTa, B KOTOPOil Bpema
JH3HH HACTHLHL paBHO I,

1.313. CoGcTBeHHOE BpeMsl JKH3HH HecTaGUJIbHOH sJieMeH-
TapHOH 4YaCTHLBl, Ha3bIBaeMOH MIOOHOM, T=2,2 Mkc. Omnpe-
JeJUTL BpeMsA XH3HM ¢ MIOOHA B CHCTEME OTCYeTa, B KOTOpOii
OH NPOXOJUT 10 pacnaja myTh [=30 kM. Cuyuras ABHXeHHE
MIOOHA NPAMOJHHEHHBIM H paBHOMeprIM HaliTH CKOpOCTh

_MIoOHa V.

1.314, Cucrema orcuera K’ JBIIKETCS OTHOCHTENBHO CH-
creMel K- co CKOpOCTBIO vo—-O 500c. Ckopoctb HeKoTOpOH 4Ya-
craubl B cucreMe K’ pasua v'=0,1732 c(e,c—l-ey—l-e,) Haiitu:
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a) Monyap v ckopoctun V' yroa o, ofpasyemsli v c
ocuio X',

6) CKOpOCTb V YacTHHB! B cHcTeMe K, MOAYJb U 3TOH CKO-
pocTH U yroa o, obpasyeMmut Vv € 0ChlO X,

B) OTHOLUEHHE /v’ MORyJseli BEKTOPOB V H V',

1.315. [lBe OZMHAKOBBIC YACTULLI JIBUXKYTCA B HeKOTopoﬁ
cucreMe orcuera K HaBcTpeuy Jpyr Apyry ¢ OAKHAKOBOH
110 MOZYJIO CKOPOCTBIO U.

I. Onpe)erme MOAYJ/Ib CKopoctd o', ¢ KOTOpOH Kaxjaasn
43 YacTHI| JBHUXKETCS1 OTHOCHTEJIBHO JAPYIoO#. 4acTHLEBL.

2. Boumcaurp 0 11J1${ c.nyqaﬂ. a) v=0,l¢, 6) v=0,5¢,.
B) v=0,99¢.

1.316. Peumts 3agauy 1.315 mns cayuast, Korja 4acTHIBI
JBIXKYTCA B cucreMe K BO B3auMHO. NepHeHAMKYJAPHHIX Ha-
NpaBeHUsX. ‘

1.317. Ilpu Kakoii CKOPOCTH ¥ HOTpeMIHOCTh HPH BHIHHC-
JIEHHH HMIyJbCa IO HLIOTOHOBCKOH (popMyJte p=imv He Ipe-
Brlittaer 1 %?

1.318. HalitH oTHOIIEHHE PeTHBUCTCKOIO H HbIOTOHOB-
CKOTO HMIYJLCOB S cKopocrd, pasHoi: a) 0,le, 6) 0,5,
B) 0,999%.

1.319. Ha#iTu ckopoCTh ¥ PeIATHBHCTCKOA YacTHIBI MacChl
m=0,911-10"% xr (Macca 51€KTpPOHa), HMIYJIbLC KOTODOii

p=1 58 10~22 gr-m/c.

1320 Dneprusi mokos uwactuupl paBHa [, Uemy paBHa
NojHAA SHEPrHsl YacTHIEI B CHCTeMe ‘oTcuera, B KOTOpPOH
HMIYJbC YACTHLEI pPaBeH p? :

1.321. Vimnyanc-tena Macchl M paBeH p=inc. IIemy paBHa
KHHETHYeCKAsd SHEprus T Tena?

1.322. Tlpu Kaxol CKOPOCTH YacTHIlLl U ee KHHeTHUeCKas
. 9HeprHs paBHA SHEPTHH NOKOs? _

" 1.323. Hafitu umnyasc p peJIﬂTHBHCTCKOﬁ YacTHLBI MAaCChI
m, KWHeTHYecKas SHeprus - KOTOpoH pabia T

'1.324. BocnosabzoBasuiuch pesysbTa oM 3afiaun 1. 323
ONPENENUTL UMAYJbC p PEJNSTHBHCTCKOA YaCTHIBI Macchl /m,
KHHeTHYecKast sHeprusi T KoOTOpOH paBHa 3HEPTHH IOKOsA
QacTHIHL M2, :

1.325. Ilpu ckopocTH uYacTHIML v, HMIYJIBC YaCTHIHL pPa-
BEH .

_ a) Bo CKOBKO pas 1) HYXKHO YBEJHUYHTh CKOPOCTD JaCTHIL
- JJIs1 TOTO, YTOOLI €e MMIYJIbC YABOUJICA?

6) Haiitn smauenus 1 aas ve/e, pasueix 0,15 0,5, 0,9 u

0,99.

B) ITosnyuurb npuGanHKeHHOE BHIpakeHHe 1) JJIA 3HAUCHHA

U, OJIN3KHX K G
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1.326. Tlosnasd sHeprus vyacTHOBl paBHA IO me® Uemy
pPaBHa ee CKopocTh v?

1.327. Yacrapma maccer m==1,00-10"2" xr oOugagaer p
cucremMe K kuHerudeckoft sueprueit T7=2,25.10"* Ix. On-
pelle/IMTh KHHeTHYecKylo sHepruio T, KoTopolt ofGmapaer
yacriua B cucreme K', ‘Japuxkyiefics oTHocuTeabHo K co
CKOpOCThI0  1,=0,800c, IepneHAMKYJSPHOH K CKOPOCTH
YyacTHIEI B cucreme K. )

1.328. JlBe oIMHAKOBLIE YaCTHIBI MacCHl M1 KaXNas JETST

. HaBCTpeYy APYT APYTY C OJUHAKOBOH IO MOZYJIO CKOPOCTBIO U.

CroJKHyBIIMCh, YaCTHIB! CJAHBAKOTCA B OAHY YacTHLY.
1. KakoBa macca M ofpasosaBliefici yacTHIHI?
2. Haittru M pns v, pasnoii: a) 0,1¢, 6) 0,5¢, B) 0,999.
1.329. Henoxsmxkuast yactuua Mmaccel M pacnagaercs Ha
JBE OJMHAKOBhLle wacTHLEl Maccoll m=0,4 M kaxpasa. Hafitu
CKOPOCTb 0, C KOTOPOH JABMMKYTCSI STH HACTHLEL ‘
1.330. Haittu orHOWmeHHe XuHerHueckoi sHeprud T K

' SHEPrHH TOKOS qacmubr Ey, mna cayuast, Korfa P=uvle co-

cragaser: a) 0,9, 6) 0,1, B) 0,01,

BLipasuts T/Eo yepes P u [32 yCTaHOBI/ITb 3aKOHOMep-
HoCcTh B 3aBuCHMOCTH T/E, or P2

1.831. Kakyio pa6ory A HYXHO COBepIIHTB, YTOGH CO-
o6IUTh 3JEeKTPOHY CKopocTb, pasuyio: a) 0,5¢, 6) 0,999c?

Dueprus nokost anektpoHa E,=0,82.10712 IIx (0,51 M3B).

1.332. Han nepBoHayanbHO NOKOUBLIMMCS MPOTOHOM CH-
JaMH 3JIEKTPHYECKOro Toss Obla coBepilieHa  pabota A=
=1,00-10"** . Hafitu umMOysec p U CKOpPOCTb v, KOTOpbie
ano6pen B. pes3yJbTaTé 3TOro IpPOTOH,

1.333. Yacruna macchl 7 HayMHaeT IBUraTbCs IIOR Jel-
crBueM nocrosaHofi cuabl F, Hafitn saBucuMoctb or Bpemerm

HMIIyJbCa P H CKOPOCTH V YaCTHIIbI.

- 1.334. Hag vacrupe#t macctr m=0,911.10"% xr, nsuras-

IIeics MepBoHaYaIbHO cO ckopocThio v;=0,100 ¢, 6bl1a coBep-
mena pabora A=8,24.-1071% ). Kak usMeuuwauch B pe-
3yJIbTaTe 3TOr0 CKOPOCTb, HMIYJAbC U KUHETHYECKAS SHEPrusi
vactnup? (Haiitu Av, Ap u AT)

1.335. OTHocmeanaa CKOPOCTb CHCTEM orcuera K u K’
paBHa v,=0,800c. B cucreme K’ umny.isc yactuusl p’==2,30 x
% 10-18 (e, +e;+e;) (kr-m/c), a smeprus E'=1,50.10" °,ZI>K
Haittn umnyase p u sHepruio E gactuupl B cucreMe K.

1.336. Cucrema orcuera K’ JBHXKETCH OTHOCHTeJNBHO CH-
creMbl K co ckopocTeio 9,=0,500c. B cucreme K’ ummygibe
nporoHa p’=(0,774e;+1,548e,+-2,322¢;)-10~** xr.m/c. On-
penenuThb:
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- a) sHepr#mio E’ u Mony.’b CKOpPO®TH v’ IPOTOHA B CHCTE-
ve K',
6) umMnyaec p, suepruo L H MOZYJIb CKOPOCTH HpOTOHa
B cHcreMe K.
1,887, Jlsa mporona ¢ SHeereH E=50 I'sB rxamaptii
' NBHXKYTCSL B cucreMe K HapcTpewy ADYT JPYTy W Ipereplie-
BaioT .J1060BOe coynapexme Paccmorpee 3TOT mpoiece B CH-
creme K’, B KOTOpOH OXUH U3 HPOTOHOB HeENoJABMIKEH, OIpe-
JenuTh suepruro E’ ApYroro npoToHa. (JHeprus MOKOA . 1po-
toHa E,=938 MsB.) Kako#t BEIBOX MOMKHO C/€1daThb H3 IMOJIY-
YeHHOTO pesynbTarar?

1.11. Tuaponnnamuka

1.338. Ha crone crout UHIHHAPHUCCK Ul COCYJl BRICOTEI H,
HaTIOJIHEHHBIA JI0BEPXY BOLOH. HpeHe6peraﬂ BSI3KOCTBIO BOJBI,
OTIPENENHTL BHICOTY A, Ha KOTOPOI HYMKHO cIelarh B COCYAC
HeBosbllIoe OTBepcTHE, YTOOHL BHITEKAIOUassh U3 HEro CTpyd
nomnajgaia Ha CToJ Ha HauGoJjblleM yJaleHWH OT cocyha. .

1.339. Lnnnagpuueckuil cocyn Beicotel £=0,560 M u pa-
miyca R=10,0 cv BanosHed- foBepXy BoAOH. B nxHe cocyna
OTKpEIBaeTcst orBepctHe pamuyca r=1,00 mm. HpeHe6peraﬂ
BSIBKOCTBIO BOJBI, ONPEJENTD!

a) BpeMs T, 32 KOTOPOe BCA BOJA BHITEUET H3 cocy;(a

6) CKOpPOCTb U NEpEeMelleHHs] YPOBHs BOJBI B cocyﬂ,e B 3a-
BHCHMOCTH OT BpPEMEHH.

. 1.3840. Inpun, HpHMEHHeMLII/I JUIst ‘3anpaBKH - cMa3Kof
HIAPHUPHHIX COENMHEHuH aBTOMOOWJSA, 3aANOJMHHIAM JJiA HpO-
MBIBKH KepocHHOM. Paxnvyc nopmusi mupunma R=2,00 cm,
xox nopuHs [=25,0 cM, Panuyc BHIXORHOro oTBEpCTHS WINPH-
na r=2,00 mm. IlpeHe6perast BI3KOCTRIO KEPOCHHA H TPEHHEM
TIOPIIHA O CTEHKH, ONpPENe/HTh BpeMs T, 3a KoTopoe OyAer BLi-
TECHEH KePOCHH L3 IMDHIa, e/ JaBHTh Ha MOpUIeHb. C 1Io-
crosiHHOH cunoll F=>5,00 H. HJIOTHOCTB KCPOCHHA O NPHHSATH
paBuo#i 0,800 r/cms.

- 1.341. C mocTuKa, nepeépomeHHoro qepes KaHaJ, N0 Ko-
TOPOMY TeueT BOJa, ONylueHa y3Kas H30THyTas pr6Ka o6~
pallieHHas OTKPHITHIM KOHIOM HaBcTpeuy Teweduio (puc. 1.51).
Bozna B Tpy6xe nopuuMmaercs Ha BricoTy A=150 MM Haj ypos-
HeM BOmbl B KaHajie. OUpeienuTb CKOPOCTb U TeYEHHs: BOJbL.

1.342. Ycrpoiictro, HaseBaeMoe TpYy6Koi Huro — IMpanir-
751, COCTOHT U3 JABYX Y3KHX KOAKCHAJbHEIX TPYOOK (pue. 1.52).
BHyTpEHHﬂH TpyOKa OTKpBITA Ha HHXXHEM KOHIE, BHEUIHAS
uMeeT GOKOBEHIE OTBEpCTHs. Bepxmue KOHIEH TPYGOK IOIKJIO-

YeHe K . JAu(QOpepeHuuasbHOMYy MaHOMETpY (T. €, MaHOMETpY,

£8

TMOKasHBAIOIEMY PasHOCTh JaBiaexnii - Ap). C momomwbio 3Toro
YCTpOfiCTBAa MOKHO H3MEPSATh CKOPOCTb JKHAKOCTH (MJ/IM Trasa).
JLast 3TOrO €ro MOrpyKatoT B 3KHIKOCTb, OOPAaTHB OTKPHITHIM

KOHIOM HaBCTpedy IIOTOKY, U OTCUHUTHI- A Du@penenyiansHamy
saioT Ap. Ilpn norpyxkefiun TpyGKu B Hayoempy
MOTOK KHAKOCTH C IUVIQTHOCTBIO p== b
=1,10-10° kr/M® Obl1a o6HapyxKeHa U
pasHocth japneHuit Ap=4,95.10% [1a. [

Haiitu cxopocTb v TedeHHS *KHUIKOCTH.

Puc. 1.52

1.343. Tlo ropusoHranbHo#t TpyGe paguyca R=12,5 MM
Teyer Boja. Ilorok Boabl uepes ceuenue TpyGut Q=3,00X
X 107% m¥/c. Onpenenurs: '

a) XapakTep TeueHHA,

6) nepenaj JaBieHHS Ha €MHHLY AJUHB TPYGu dpldl. -

Bsi3kocTh BOABI NPHHATE paBHodt M=1,00.-10"2 Ila.c.

1.344. JlBa 0ZMH4KOBHIX LHAHHIAPHYECKHX -GaKa COeqHHe-
HHI Y3KOfi 'TpyOKoil ¢ KpaHoM Hocpenune (puc. 1.53). Pamuyc
6akoB R=20,0 cM, paauyc 1py6ru r=1,00 mm. [djinna Tpy6Ku
1==1,00 M. I'Ipoxo;moe OTBEPCTHE KpaHa COBNAJAET C CeYeHHeM
rpydlm B onun u3 6akoB Hajiurta Boja Jio Beicothl £=50,0 cM,
Bropofi 6ak BHauasle mycroii. B (

MomeHT (=0 xKpan OTKprBaIOT :
Onpenenutsb:

a) XapakTep TeYeHUs BOJH B 4
TpyOKe B NHepBHIE CEKYHJHI,

6) BpeMs T, IO HCTEYEHHH KO-
TOPOro pPasHOCTh YpOBHeH BOABI &
B 6aKax yMeHblIaeTcsi B e pas.

Bs3KocTh BOABI MPHHATH paB- Puc. 1.53
go#t n=1,00.10"2 [la-.c.

1.345. Hax HarpeTbiM y4acTKOM MOBEPXHOCTH 3eMJiH

YCTaHOBHJICSi CTallHOHApHbI IOTOK BO3AYXa, HalpaBJ/EHHbIH

BEPTHKaJbHO BBEpX H HMerowddl ckopoctb u=20,0 cm/c.
B noroke HaXOZuTCA IAPOBHAHAS NBLLIHHKA, KOTOPAsi ABHIKET-
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¢ BBepX ¢ ycraHoBuBluelica cropoctbio v=4,0 cm/c. ITnor-

HOCTb  MbLIMHKH  p=5,00-10% kr/mM?, IUIOTHOCTb BO3AYyXa -

po=1,29 xr/m% Bsskocrb Bos3ayxa n—~1 72.10"%la-c.

a) Onpefenutb pasuyc NBUIHHKH 7.

6) Y6eauthbcss B TOM, YTO OOTEKAHHE MNBIIMHKH BO3JyXOM
HMeET JIAMHHADHBIA Xapaxrep.

[Tpumeuanue [nd mwapuka KPHTHYECKOE 3HAYeHHE
unicia Peftnonpaca Re (1. e. 35ayenue, NpH KOTOPOM JIaMHBap-
Hoe OOTeKaHue Iapuka NepeXOAHT B TYPOYJeHTHOe) PaBHO
0,250, ecnm B KayecTBe XapaKTeDHOrO pasMepa NPHHATL
paguyc mapuka. ’

1.346. B Belcokn#i mmpoKuil COCYA HAMUT TVNHEPHH (IJI0T-
HOCTh Pp=1,21.10% kr/m2, Baskocts 1=0,350 Ila-c). B ruu-
[epuH NOTPy’KaioT BAAJEKe OT CTEHOK COCYAa H OTHYCKaioT 6e3
ToNYyKa mapHk paauyca r=1,00 mm. TlnotHOCTE mapHKa p==

=10,0-10® kr/m3. IlepBoHauaibHas BbICOTA MIAPHKA Haj JHOM

cocyna h=0,500 M.
a) OnpegennThb, MOXKHO JIH CHIY CONPOTHBJEHHUS ABHKEHHUIO

mapuKa BBIYMCAATL IO (opmysne Crokca (cM. NpHuMeYaHHe K

3ajzaye 1.345).

6) Hajfitnu s3aBucuMoCTE OYTH S, NPOHJAECHHOrO IIAPHKOM,
OT BpeMeHH f.

B) Halitn Bpems 7, 3a KOTOpOE INADHK JOCTHUTHET JHa CO-
cyza.

r) Onpenenuth BpeMs f, N0 HCTEUEHHH KOTOPOTO CKOPOCTH

wapuka 6yner OT/UYATLCA OT TPEASIBHOrO HAYCHHS Uy,

He Gosiee uem Ha 1%.
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Yactrp 2

MOJIEKYJISIPHASL ®M3UKA M TEPMOAMHAMHUKA

0603Hatten usg
A £ paGora

A, & oTHOCHTENIBHAA = ATOMHAS

Macca -

a, b — KOHCTaHThl, NOCTOSHHbBIE
Bdu-gep-Baanbca

@ “~'MoasipHas  TeNJOEMKOCTb,
CKOpPOCTb OTKauKH, TelioeM-
KOCTb .

Cp, = MonApHas  TeNJOEMKOCTh
NpH  IOCTOSIHHOM JaBJEHHH

Cy — MoJApHasi  TENJOEMKOCThb
l‘lpu IOCTOSTHHOM 00BheMe

¢« YHaenbHasi TEeNMOEMKOCTb

D — goaddunnent nudpdysuu

Dy — xosdpdunuent  psauMmHOR

i nuddyauu ‘

d — nuaMeTp, paccrosHHe

E «- sneprug.

F »-cpoboanas sHeprusi, Cuila

g = yckopeHue CBOGOLHOIO Ia-
JieHHS

h « BHCOT4, TAy6HHA

k #~ mocrosinHasg BoasnMana

! + annHa

"M =~ MomsIpHaA Macca

M, ~ oTHOcuTeJbHAH  MOJeEKy-
;  gApHas Macca

m - Macca

N & ducno Monexya

NA « mocTOfTHHA  Asorampo

n %= mnokasaTesqb ' NOJUTPOINL,
YHCJ0 YacTHI, B eNWHHIE -
of6beMa -

P — BeposITHOCTh

p == NaBJEHHE

Q 4~ KO/IHYECTBO TENMJOTH

g — ymeabmag Temaora (asosoro
nlepexofa

1w pajuyc

R — rasosas noc'ro;mHaa, pa-
amyc

S < paomians, NOBEPXHOCTD,
9HTPONHS

Sy =~ MOAAPHAS PHTPOMHA

T &< repmopmHaMHueckas  Tem-
neparypa

t — BpeMs, TeMmmeparypa mo mxa-
ne Henncus

U «— BHYTpEHHSIS DHEpTHS

Uy — Monspuag BHYTPEHHSAS
SHEePTHS '

# — CROpOCTH

V — o6nem

Vg = MOAPHLIfL 06BeM

U — YEeNHHEIH 06BEM, . CKOPOCTh

O &< yroJ, IOBEPXHOCTHOE HATS-
IKeHHe

P~ xosduIHEHT 3aTYXAHHA KO-
neGanuii

§ «— OTHOIIEHHE  TeIJoeMKocTell
NPH IOCTOSTHHOM JaBJEHHH H
NpH NOCTOZHHOM OOBEMe

€ v— OHEPTHA MOJEKYJH

1) << BS3KOCTD; KOS(pcpI/IU.I/IeHT no-
Jie3HOTO JAeHCTBHSA

¢ — yroa

% <& TENJONpPOBOAHOCTD

A == cpenuss ANHHA  CBOGOZHOTO

. npoéera

® s KOJIHUECTBO . BEIIECTBA (tmc-
JIo MoJiel)

P = NJIOTHOCTH

T < BpeMsA

¢ == yrox

% %> KoaphUILHEeHT KpYYCHHS

€ <« cTaTHCTHYECKHH BeC COCTOf-
HUA ‘

(® — yraosasg CKOpOCThb
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2.1, ‘MonexyaspHo-KHHeTHYeCKu e npefcTapienud. Ilepoe

HA4aN0 TepMOIMHAMUKH

2.1.- CKOIbKO ‘MOJIEKYJ COAEPKHTICA B CTaKaHe BOJIBI?

2.2, Bocnonb3oBaBmuCh IocrosHzod - Apcranpo, onpe-
IeJTHTh Maccy: a) atoMa BoHopoja, 6) MOJIEKYJIbI KI/ICJIOPO}Ia
(O3), B) aroma ypaHua,

2 3. Bowucauth Maccy M MoJsi 3JEKTPOHOB. ‘

2.4, HcnonpzoBaB INOCTOSIHEYIO ABOTaApe, ONpeleNUTh

OMHVIO ©IUHHOY MacChl (a. e. M.).

2.5. Onenurs aunamerp d aTOMOB PTYTH.

2.6. Moub TaKHX razos, Kak resuii, BOLOPOX, a30T, KUCJIO-
poa, samuMaeT NPM HOPMAJIBLHBIX YCIIOBHSX (t=0°C, p=
=1013 rlla) o6sem, pasuwift 22,4 1. Uemy paBHO B 3ToM cny-
yae:

a) 4HCJIO 7 MOJIEKYJ rasa B efunuie ofnema,

6) cpepuee paccrosnue (@) Mexny monexyJjamu? CpaBHU-

T€ 3TO PAcCTOSHHE C IHAMETPOM MOJEKYJasl d.

2.7. Kak, sHas IVIOTHOCTb O H MOJsApHYIO Maccy M, HaliTu
YHCJIO £ MOJEKYJ BEILeCTBA B efuHuue ofbema?

2.8. M3 merannoB HauGONbIIEM 3HAYEHHEM OTHOLIEHHS
p/A, obnajaer Gepmasui, HaUMEHbIUHM 3HAYEHUEM — KaJuii,
Onpegenutb A1 9THX METAWJIOB YHCJIO #I 4TOMOB B €IHHHLE
ofpema. _

2.9. VMeercs MOTOK MOJIEKYJ MacChl M1, JeTAIIUX € OJHHA-
KOBOH MO MOAYJI0 H HalPABJEHHUIO CKOPOCTBHIO V. HJIOTHOCTB
MOJIeKyJ B IOTOKe paBHa n. Haiitu:

a) 4HeJao v 'YAAapOB MOJIEKYJI 32 CEKYHNY O €MLY TOBEPX-
* HOCTH IIOCKOH CTeHKH, HOPMasb K KOTOPOi ofpasyer yrox ¢
C HalpaBJeHHEM V,

6) naBjeHHe p NOTOKA MOJIEKY.J1 Ha CTEHKY. Cunrars, 91O

MOJIEKYJIbl OTPaXKaloTCsl CTEHKOH 3epKaibHO H 6e3 notepx
3Hepruy.

2.10. Ta3 pacmmpsercs B H,ueHTHqHHx YCJIOBHAX OT ofdbeMa
Vi &o obvema V, omuH pa3 Obictpo, APYroil pas — Mef-
JeHHo. B KakoM ciy4ae coBepllaemast rasoM pa6ora Gyuer
GoJbue?

2.11. Ta3 CKHMaIOT B HIEHTHUHBIX YCJIOBHAX OT obnema V;

Jo obbema V, omuH pa3 ObICTPO, APYroil pas — MEIJIEHHO.
B kakoMm ciayuae coBepluaeMast ra3oM paéoTa 6yJer no MO}IYJHO
Gonblue?

2.12. Tlpu wHemsmeHHOM JjaBieHun p=3,00-10° Ila ras

a) pacumpsiercsa or obkeMa V,=2,00 & 10 ofbema Vo=

=4,00 -a,

6) ckumaercsl or o6bema Vy=8,00 a1 o o6beMa V,=>5,00 J1.

.72 T

; Haum paGory A, cosepuraemyio rasom, u pabory A’, coBep-

LIaeMYI0 Haj TazoM. -

2.13. Hexoropriil ra3 copepluaer npolecc, B X04e KOTOPOTo
JFABJEHHE p M3MEHAETCH . ¢ ofneMoM V 1O 33aKOHY p=
=p, expl—a (V—V,)1, rae py=6,00-105 ITa, «=0,200 M~3,
Ve=2,00 M3, Haﬁm‘pa(‘)my A, coBepiiaeMylo rasoM Ipu
pacummpenun or V;=3,00 M® o V,=4,00 M8,

. 2,14, Teno c He 3aBucAiieli oT TEMNEPATY Ll TEMI08MKO
erbio C=20,0 JIx/K oxaaxpnaercss or ¢;=100°C no ¢,=20°C,
Onpeneﬂmb “KOJINYECTBO TemaoThl @, MoJyueHHOE TeJsIoM.

2.15. B paccmaTpuBaeMoM WMHTEPBase TEMIIEPATYp TEMJIO-
€MKOCTh HEKOTOPOra Teja onpeaeasiercd gyuxkudest C=10,00--
-+2,00-10~® T+-3,00-10-8 T2 (JIx/K). Onpenennts Kojudue-
CTBO TEHJOTH @, nonyqaémoe TEJOM IPU HarpeBanuu ot T,=
=300 K no T,=400 K.

plia
0200nvd. 2 2, Mila
Q400F~~==
Q100t~ 7 3 |
| ! 0,100} ~+-== !
- : ! el IR !
T 00 Vi 04,200 0600 V, 1
Puc.. 2.1 - Pmc. 2.2

2.16. Hexkoropoe Teno nepeXofHT U3 COCTOSHHSA [ B COCTOSI-
HHe 3 OMH pas HOCPEJCTBOM Npolnecca J—2—3, a Apyroft pas

" HocpejcTBoM Hpouecca /—4—3 (puc. 2.1). Hcnoabsys aan-

HBle, YKa3aHHbEIE Ha PHCYHKe, HalTH pa3HOCTh KOJHYECTB
TenJAOThl Qyg5—Qy4s, no.nyqaeMblx TEJIOM B Xoje 06OHX IIpo-
IIECCOB.

2.17. Kpyrogoii npolecc Ha guarpamme p, V usofpaxaercs
3JUIATICOM, TIOKAa3aHHBIM Ha pHC. 2.2. HMcenonb3ys jpauubie, npu-
BeJIeHHEIE  HA PHCYHKE, OIPENeNHTh KOJNHUECTBO TEIVIOTH @,
mojgyyaemoe paGouHM TeJNOM 3a OJMH LHKI. :

2.18. BHYyTpeHHAA 3HEPrHsl HEKOTOPOTO BOQOPaXKaeMOro

.rasa onpefeasierca dopmynoii U=aln(T/To)+4b.In(p/p,), rae

a=3,00 xJlx, b=7,00 xx, T,=200 K, p,=10,0 klla.
Tasy coofluaercsi MpH IMOCTOSIHHOM fajeHuu p=1,00-10° I1a
KosnuectBo Teminothl Q=500 J[k, B pesysbrate uero ofnem
rasa nonyuaer npupamenne AV=0,500 1. Kak usmensercs
HpH 3TOM TeMIeparypa rasa?

2.19. Tas u3 npepwimymieli 3ajaud HarpeBaerca or Ty=

=250 K no T.=500 K. B xome HarpeBaHHs ras mosyuaer
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Konnuectso TemsoThl Q=14,33 k]Jl)x ©u copepuiaer pabory
A=4,56 glIx. Kax wusMensiercs IpH 3TOM jaBJeHHe rasa?

2.20. BHyTpeHHsisl 3HEPTHsI HEKOTOPOro BOOGpaxKaeMoro
rasa onpezensiercs gopmyaoit U=a In(T/Te)+b1n(V/V,), rae
a==4,00. kJlx, b=5,00 kllx, T, u V, — Korcranthl. Ilep-
BOHAYa/bHO ra3 HAXOAMTCA B COCTOSIHMH, XapaKTepH3yeMoM
caefyomuMu napamerpamu:  V;=20,0 a1, p;=1,00-10° Tla

n T,;=300 K. 3arem ras uzoGapuueck# pacuupsercs o o6ne--

Ma V,=30,0 i1. B Xopme pacumpeHusi ras HojydaerT KoJHye-

ctBO. Teniothlk Q=4,00 k/x. Onpepenutb KOHetmylo TeMmiie-

parypy T, rasa.

2.2. Kpeanbnbiii ras

2.21. OnpenenuTh UHCJIO n MOJEKYJ BO3AyXa B €IHHHIE
o6tema (M3 v cm3) npu Temneparype 0 °C 1 passienun 1,013 X
X 10® TTa (1 amm).

2.22. Ha#iTi Maccy: a) OfHOTO Ky6pmecxoro MeTpa, 6) ofHo-
ro Jutpa Bosayxa npu temneparype 0 °C u mapiennn 1,013 X
X105 Tla (1 arm).

2.23. B6ausu mnosepxuoctH 3emmu 78,08 % Moseky.
BO3JyXa npuxo;mTCH Ha jgomo asora (N,), 20,95 % — Ha
zomo kucaopoia (Og), 0,98 % — ma gmomo aproma (Ar),
0,04 % — na ,ZLO.H}O JIPYTHX TasoB.

a) Ilonaras jasjeHue Bo3ayxa pasubiM 1,013-10° I'Ia
HalTH HapnuajbHOE XaBJeHHe as30Ta, KHC/ACPOAa M .aproHa.

6) OnpeneJunTb CPEIHIOI MOJEKYJAPHYIO Maccy M, Bos-
Jayxa.

2.24. PoranvonHB Hacoc 3aXBaThlBaeT 3a OZHH 0GOpOT
00beM r'asa v H BHITATKUBaeT ero B atMocdepy. Cxonbko o6o-
POTOB # JO/KEH CJeNaTh HacoC, UYTOOhl NOHH3HTH faBnenye
BO3Jyxa B cocyze obneMa V or.3HayeHHsA p, 10 pP

2.25. ®opBakyyMHBIH Hacoc (Hacoc IPeBapUTENLHOrO pas-
pexeHHs), TOAK/IOYEHHHH K cocylly obnema V, ynanser us
cocyza sa Bpems df ofbem rasa dV=C df (koncranty C Ha3zml-
BAlOT CKOPOCTHIO OTKauku). Cuuras, 4To BO BpeMs OTKaykKH
IABJIEHYUE ra3a BO BceX TOYKax cOCyJa ONMHAKOBO, H IpeHebpe-

ras TepenaioM faBJjiedusi Ha NaTpyOKe, COSNMHSIOWEM COCYLR

¢ HacocoM, Ha#iTh sakoH p(f), IO KOTOpOMY H3MeHseTcA JaB-
JieHde rasa B cocyne. HauwanbHoe jasnenue p,. I'as mpexno-
JaraTb HJealbHBIM.

2,26, BOCIIO/Ib30BABIINCH PE3YJILTATOM Mpeibylnel 3a-
" AayH, ONpeAe]HTb, CKOJbKO BpEMEHH T norpedyercsi, 4TOOHI C
TOMOIIBIO HaCOCa, HMEIOUEro cKopocth orkaukn C=1,00 Jalc,
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CHHU3HTH B cocyae obbeMa V=10,0 x1 JapJiene ot po—l G0 108
Ila mo p=0,300 Ila.

2.27. I/Isoopasmb JJIsT ‘UJlea]dbHOro rasa NpUMepHEe rpa-
GHKH H30XOPHYECKOro, H300apHYECKOFO, H30TEPMHUECKOrO H
aguabaTHYeCKOro NpoLeccos Ha Juarpammax: a) p, V; 6) T, V;

-B) ‘T, p. I'paduxu H306pasuThb NPOXONALIMMH 4Yepe3 OOHLY:O

I HUX TOYUKY.

2.28. Ha puec. 2.3 nzo6paxeHsl JBe H30TEPMBI A5 ORHOM
H TOH Ke Macchl HfeanbHoro rasa. Kakas us TeMneparyp
6o.1b11e?

2.29. Ha puc. 2.4 nsobpaxkeHbl NATh NPOLECCOB, MPOTEKAIO~ -
OIHX ¢ HJeaJbHBIM rasoM. Kak seser ce6a BHyTpeHHsISI 9HEp-
THsl Ta3a B XOJe KaXKJOoro H3 MmpOLEeccoB?

0
P

v
Puc. 2.3 Puc, 2.4

2.30. H3o6pasuth Jng UIeaJbHOrO rasa. mpuMepHbe Fpa-
tuku:

a) HM30XOPHYECKOro, H306apHYeCKOro n anabaTHIeCKoro
npoieccos Ha auarpamme U, T;

6) HM30XOpHYECKOro, nso6apnqecxoro, H30TEPMHYECKOro H
afuafaryueckoro npoueccoB Ha jpuarpammax U, V u U, p;
U orxknanerearsb 10 0CH OpAHHAT, I/chom{on 15 BCeX Ip acpHKOB
IIPHHATEL OGILYIO TOYKY.

2.31. Tewmmneparypa OAHOrO MOJS HJEajJbHOro rasa c H3-
BECTHBIM Y ToBHIUaercss Ha AT Opu H300apH4YeCKOM, H30XOpPH-
yecKOM M ajguabaTHuecKoM HpotieccaX. OnpefenuTs npupatie-
HHE BHyTpeHHell sHeprun AU rasa ans Bcex Tpex CJyd4aes.

2.32. Uemy paBHa TemsoeMKocTh C, HeasbHOro rasa npu
Ipoiecce; a) H3OTEPMHUECKOM, G) afuabaTHUeCKOM?

2.33. Hekoropoe KOJIHYECTBO HAeaJbHOrO rasa ¢ TpPex-
ATOMHBIMH JKECTKHMH MOJIEKY/1aMH MNepeunio agHabaTHyecKH
n3 coctosiHusa ¢ teMueparypoi T,=280 K B cocrosinue, Xa-
paxrepuayemoe mapamerpamu: T,=320 K, p,=2,00-10% IIa,
V,=50,0 #. Kakyio paGory A coBepluaeT IpH 3TOM ras?
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2.34. Hekoropoe KOMH4eCTBO rasa mHepenio U3 COCTOAHHSA
c U1~600 kI B cocrosuue ¢ U,==200 k][I, COBEPLUHB NpH
sTom - padory A=300 kIxk. Kakoe KO/IHuecTBO TemIOTH Q
N0y K/ Ta3, ecild NIPOouece nepexolxa' a) ofpariuM, 6) Heoﬁpa-
THM?

2.35. Hekoropoe KOJIHYECTBO ORHOATOMHOTO HACANLHOTO
rasa CKHMalT afuaGaTHUeCcKu 0 -TeX Iop, IIOKa JaBJ/eHHe He
npes3oiiler HauajbHOe JaBienue p, B 10 pas. 3areM ras pac-
HpsieTcsl H30TEPMHYECKH JO NepBoHayanpHOro ofnsema. Bo
CKOJIbKO pa3 KOHEYHOE JiaBJieHHe p, ra3a MpeBhillaeT Hadalb-
HOe JiaBJieHHe p,? '

2.36. Wpneanbuwit ras (y=1,40), naxopuBlIuiica mepBo-
HavyaJbHO Npu Temneparype f,=0°C, mnonsepraercs cxariio,
a pesysbrare wero: a) o0beM rasa ywmesoluaetrcs B 10 pas,
6) naBneHue rasa ypenuyuBaerc B 10 pas. Cuuras mpouecc
CKaTHs anuabaTHyecKuM, ONpeLe/HTh, O KaKOi TeMuepaTyphl
{, HarpeBaeTcsl ra3 BCJIELCTBHE CXKATHS,

2.37. Ha puc. 2.5 nokasan ofpaTuMbl# Tepexoi ABYXaToM-
Horo Hneanbnoro rasa U3 COCTOsHHfA [ B COCTOSIHUE 2. Ipo-

2 LecC Tepexola COCTOMUT U3 H30-
‘TEPMHYECKOro yyactka I—3 n

A afnabaTHYeCKOro ydacTka 3—-2.
B mayaabuom cocrosaHuH V=
=1,00.10"3 w3, p;=3,00-10° Ila,
B KOHEYHOM COCTOAHHH Vo=
=2,00-10"2 »®, p,=1,33-10° Tla.
: | Bomucauts paGory A, cosepuia-
' : eMYI0 Ta3oM B Xoge THpoiecca
' ! 1—3—2. KoneBarenpHEle CTeNeHH
vy 'V, "V cBoGoJBl MOJIEKYJl rasa -He Bo30y-

KAAIOTCA.

Puc. 2.5 2.38. Temmeparypa B KoM-
Hate ofGbema V nopHsJach OT

2

-} sHauenMA T; jo 3Hauenusa T, Kak usMeHmwiach NpPH TOM -

' BHYTDEHHAS SHEPrHA BO3lAyXa, CO;epXKaulerocss B KOMHare?
AtMochepHoe jaBieHHe mnpejmosnaraercs He H3MEHHBIIHMCS.
2.39. AtMochepHoe XaBjienne HaMeHHJoch oT p;=983 rlla

. Jo p,=1003 rila. Kakoe npupamenne AU nomydaer npu 3ToM
- BHYTPEHHsIsi SHepPrHa BO3JyXa, cojeprkallierocsi B KOMHaTe

. obpeMa V=>50,0 m?? TeMnepaTypa B KOMHaTe MpeArosaraercs

" HeH3MEHHOH.

2,40, 3aKPHITHIA ummm(p pasjesieH Ha JiBe 4acTH MOPHIHEM

+ paguyca r=10,0 cM u macchl m=1,00 Kr, KOTOpHIH MOXeT Ie- :
. peMeliaTbca 6e3 TPeHus. Yeranosus TIOpIIeHb B CpeliHee IO- |

- JIOXKeHue, ofe yacTH OHJIHHJpA HaNOJMHAKT rasoM A0 OAHHA-
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KoBOro jaBaenust po,=1,00-10° ITa. O6sem rasa B Kax ol
13 noosuf Vo=5,00 1. 'as MOXHO CuHTATH HREANbHEIM, €0
v——l 40. HpeHeéperaﬂ TENJI000MEHOM Hepe3 CTeHKH UMIHHIPA

'H 4epes HOleeHb HaHTU qacTory v KO./'IeﬁaHI/Il/I nopLHA, BO3-

HHKAoWUX OpH HeGOJBIIOM CMELICHHH MODIIHA H3 CPEIHEra
TMOJIOZKeHH . _

2.41. Hexoropoe KoMuecTBO HIEAJNbHOrO rasa ¢ ORHO-
QTOMEBIMH MOZEKYJaMH COBEpUIMJIO NPH p=1,00-10° Tla of-
patHMBId  H3o0apuyecKkHll npouecc, B XoAe KOTOPOro o0beM
rasa. HSMEHWJICS OT SHAYEeHHs Vi=10,0 n no V,=20,0 a.
OrnpeneanTh:

a) mpuparmieHie BHyTpeHHeH sHepruu rasa AU,

6)' coBeplUeNHyIO rasoM pabory A,

B) IOJy4YeHHOE I'a3oM KOJIHYECTBO TeIIoThl Q. .

. 2.42. Mpeanpupiit ras (y=1,40) pacimupsierca H30TepMH- _
yeckd or obvema V;=0,100 M® no obvema V,=0,300 m®. Ko-
HEYHOe JaBJeHHe Tasa. p,=2,00-10° [Ta. Onpegenuts:.

a) Ipupallenne BHYTpeHHe#dl sHepruu rasa AU,

6) pabory A, coBepluaemyio rasoM,

B) TMONy4YaeMOE Ia3oM KOJHUECTBO TEIVIOTHL Q.

2.43. Ilpu wusoGapuueckoM HarpeBaunu or 0 go 100 °C
MOJIb UAEAJILHOrO ras3a TOIVIOWAeT KeJIHMYECTBO TEIJIOTH Q=

==83,35 kK. Onpeneauts:

a) 3HAuEHHE 7,

6) mpupalieHHe BHyTpeHHell sHepruu rasa AU,

B) paGory A, coBepiideMyl0 Ta3oM.

2.44. Monp HueanbHOro rasa, HUMeBLIHH TNePBOHAYalbHO
TeMueparypy 7:=290 K, pacmnpserca wusofapHueckKH A0
TeX nop, Noka ero obweM He Boadpacrer B 2,00 pasa. 3arem
ra3 oxJaxJaercsi W30XODHUYECKH [0 MepBOHAYAJILHON TeMle-
paryprt Ty. Onpegenuts: ‘

a) npupaulenne BHyTpeHHel 3reprun rasa AU,

6) pabory ‘A, coBeplIaeMylo rasom,

B) HOsMyyaeMoe rasoM KOJIHYEeCTBO TensoThl Q.

2.45. Ha puc. 2.6 usofpaken npouecc nepexofia HeKOTO- :
POTO KOJINYeCTBA MMeaJbHOrO rasa M3 COCTOSIHHSA [ B COCTOS+

-rue 2. Ilosyyaer g oT/aeT ras TeIVoTy B X0ie 3100 npolecca? .

2.46. Hekortopoe KOJIHYECTBO HJIEaJbHOTO rasa IepexofHur
U3 COCTOSIHUA I B COCTOsIHHE 2 OfMH pa3 NOCPEACTBOM MNpoLec-
ca I, mpyroit pas nocpeacrsoM nponecca I/ (puc. 2.7). B xone -
KAKOr0 H3 IIPOLIECCOB KOJHYECTBO TEIJIOTH, IIOJYYEHHOE :
rasoMm, Oojblie?

2.47. Hexgoropoe KOJHUYECTBO HJEaJLHOrO rasa nepexoiur
N3 COCTOAHHUSA [ B cOocTOsIHME 2 ONMH Pa3 NOCPEACTBOM Mpoilecca
I, npyroii ras nocpescrsom npouecca I (puc. 2.8).
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a) Kaxoit sHag umeior paGotel A; u Ay, cOBepIUEHHBIE
rasoM B Xoje KakJOro H3 IPOLECCOB?

6) B xome Kakoro H3 HpOLECCOB KOJHYECTBO TEILIOTHI,
HOJIY4EHHOE r'a3oM, GOoJblle? « x

ek ’ ’ ,
] .
12 Y

2/—@\'!
’ I

v v '
Puc. 2.6 Puc. 2.7 Puc. 2.8

V

2.48. Tlepsonauasnnno 1,00 xr asora (N,) 3akmoueH B ofbe-
me V;==0,300 M® nox naBnenuem p;=>5,00-10° [Ta. 3atem ras
pacuiypsercsl, B pe3y/bTare 4ero €ro o6beM CTAHOBHTCS PaB-
ueM V,=1,00 M®, a jaBjienue — paBHBIM p,=1,00.10% Tla.

a) Onpefe/uTh IpUpalleHUe BHYTPeHHEH sueprin rasa AU.

6) MoxHO /1M BBIYHC/IUTL PabOTy, COBEpUIAEMYIO Ia30M NPH
pacIIHpenuu?

- 2.49. B pesyaprate 0GpaTMMOrO H30TEPMHYECKOro (IpH
T=300 K) pacumpenus 531 r asora (N,) naBjesue ra3a yMeHb-
maerca o p;=20,0-10° I1a go p,=2,00-10° [Ta. Onpeneaurs:

a) pabory A, coBepiiaeMyl rasoM IIpH paclUMPEHHH,

6) nmyqaemoe rasoM KOJHYECTBO TeIIOTH Q.

2.50. B pesynbrare ofpatuMoro aguabaTHuecKoro pacilH-
pexita Temneparypa 1,00 kr asora (N,) nonmxaercs ua 20,0 K.
Onpegenuts pabory A COBEpLIAEMYIO [a30M TIPU PACHIHPEHHH.,

"+ YuecTh, uTO KomeGaTeNbHbEe cTenenn CBOGO/ILI MOJIEKYJl a30Ta

‘TpH_ PaccMaTpUBAEMEIX TEMIepaTypax He BO3DYMKIAIOTCH.

2,51, Temnit (He) Macch m=321 r, Haxopupufica mnep-
BOHAYA/ILHO UpH TeMneparype ¢=20 C n JABJIEHUH p ==
=1,00-10° I1a, cxumaroT aguabGaTHUECKH MO AABJIEHHS p,=
=] 90 107 ITa. Cuuras mnpouecc cxKaTHs OGpaTHMBIM, ONpeje-
JHTh;

a) Temmeparypy rasa T, B KOHUE CHKAaTHf,

6) pabotry A, coBepliaeMYIO TasoM;

B) BO CKOJIbKO Pa3 YMEHbUIWICS 0GbEM rasa. ,

2,52, OzxnoaToMHBII Hpea/bHBII ra3 cOBepLIaeT Ipotlecc,

' B XOfie KOTOPOro MOJIApHAs TEIVIOEMKOCTb I'asa OCTaeTcsi I1o-
CTOSIHHOH H paBHOH °/,R. Uemy paBeH noxasareib NOAUTPOILL

n 3TOrO nNpoueccar »
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2.53. TemI0eMKOCTb MISAJIBbHOTO rasa MpH HEKOTOPOM IO+
JaurponnueckoM npouecce pasa C=Cy-0,1R. Ha#itu 3na-
yeHKe IoKasarens IOJHTPOIBI A 3TOrO npouecca.

2.54. MongpHasl TelJI0eMKOCTh  HAeaNbHOro rasa (y=
=1,40) maMensercd B Xoje HEKOTOPOro IIpolecca 110 3aKOHY
C=20,00--500/T (Jdx/(moab- K)).

a) SIBasieTcst JIM 3TOT IIPOLECC NOAHTPONUYECKHM?

6) Haiitu paGory A, coBepliaeMylo MoJeM Trasa NpH Ha-
rpesaunn of Ty=200 K 1o T,=544 K.

2.55. MpeannHeifi ra3 cosepluaeT npouecc, B Xoie KOTOpo-
ro JIaBJ¢HHe p pacTeT NPOoHOPLUHOHANLHO o0seMy V. ﬂBJmeTCH
JII 3TOT NpoHecC MOJNMTPOIHYECKHM?

2.56. Jas nponecca u3 sagaun 2.55 HairH: a) nokasa-
TeJb HOJMHTPONH! 72, 6) MOJAPHYIO TenjoeMKocTh C.

2.57. Bripasutp paGory A;,, coBeplIaeMylo v MOJISIMH HJe-
aJbHOTO ras3a NpH NOAHTPONMYECKOM Ipoliecce (¢ HokasaTeqeM
HOJHTPOINEL 1), Yepe3 Temneparypbl T; U T, HaualbHOro H
KOHEYHOrO COCTOstHHI.

2.58. a) HarpeBaercss nman oxjaxjaercss HACANbHBIA a3,
ec/i OH pacliipsieTcsi no 3akoHy pV2=const?

6) KakoBa monsipnast TenjioeMKoctb C rasa npu 3ToM IIpo-

ecee?

rasa IIpd IHOJUTPOIHUYECKOM [Ipolecce 4Yepes MoKasaTelb
TIOJUTPONBI 72 M OTHOLLeHHe TeloeMKocTel 7.

2.60. Bocnosb3oBaBiinch OTBETOM . OpelblIyliell 3anaud,
ONpeNennTh, NpH KaKHX 3HaYEHUAX NOKA3aTe/Isl NONUTPONHL 7
TemoeMKkocts C HMeanbHONO Tas3a B XOJe NOJHTPONHYECKOro
npouecca: a) NosoXUTe]bHA, 6) OTpHIATeNbHa, B) paBHA
HYJTI0, T) GeckoHeuHo Be/IHKa.

2.59. BrlpasuTb MoasipHYIO TemyoeMKocTs C HAeaqbHOroO

2.61. B Xxoje HeKOTOPOro MHOJNHUTPONUYECKOro Hpolecca .

uneanpuelii ras (y=1,40) 6bu1 cxar or obvema Vy=10,0 x .
Jo obwema V,=>5,00 a. Ilpu 3T0M HaBseHue BO3POCIAO OT py== :

=1000 rlla mo p,=5000 rlla. Onpenennrs:
a) moKasaresb TOJUTPONEL A,

6) MOJISIPHYIO TEII0EMKOCTb C rasa s paccMaTpuBaeMoro

mporecca.
2.62. OnpesesuTb MOMAPHYIO TeIIoeMKOCTh C  (BHIPasUTh

yepes R) nueanbroro rasa (y=1,40) B xoje MOJUTPONHYECKOTO

nponecca ¢ IoKasaTe/leM IONHMTPONB!, paBHeMi a) n=0,9,
6) n=0,99, B) n=0,999, r) n=1,1.

2.63. ,H,Jm ujeaabHoro rasa (y=1 40) HapHCOBaTh npu-
MepHBIfl TpaQUK 3aBHCHMOCTH MOJADHOH TemmoemKoctH C

NIPH TONUTPOTIHYECKOM IIPOLIECCe OT NMOKA3aTeIs NOJHTPOIILL 1.

OTMeTHTb Ha TpapuKe aCHUMITOTHL U XapaKTePHbe TOYKH,
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2.64, Vneanvuniil ras pacnmpsieTcs B Xoie HOJHTPONHUE-
cKoro npouecca. [IpH KakuX SHaueHMAX IOKasareas NOJUTPO-
TIEL 72 TéMIlepaTypa rasa 6yHeT: a) Bo3pacrarh, 6) yMeHbILAThCS,
B) OCTaBarbcs MOCTOAHHOH?

2,65. Hexoropoe KosmuuecTBO Hueanboro rasza (y=1,40)
pacipsercs ot V;=20,0 a1 x0 V,=50,0 1 Tax, yro npouece
Ha jpuarpamme p, V. umeer BHA npsMofl JHHHH. Hcxopmoe
naBnenue p;=1000 rlla, KoHeunoe p,=2000 rlla.

a) SlBnsiercs M mpouecc MOMHTPONHYECKHM?

6) HaiiTu KosnyecTBO TEMIOTHI Q, nomomaeMoe rasom
B xoae paclHpenus.

2.3. Kunernueckas Teopus

2.66. Cko/IbKO MOJIEKYJ v yrapsercd 3a 1 ¢ 06 1 M? credku
cocynad, B KOTopoM Haxozutcs a3oT (N,) npx zasiertu 1013 rlia
(1 atm) u remmeparype 20 °C?

2.67. B cdepudeckoM cocyze ¢ BHYTpPEHHHM pa/:mycorvt
r=>5,00 cm comepxurcst Bonopog (H,) mpu temmeparype 7=
=300 K u pasnenun p==1,00.10° Tla. CKOJIBKO MOJEKYJ v
yrapserca o CTeHKH cocyja 3a 1 c? ,

2.68. OrnpenenuTb UYuC/AO U XapakTep creneHeHl cBoGOALI
MOJIEKYJ rasa, Ayl Kotoporo y pasio: a) 1,67, 6) 1,40, 8) 1,33,
r) 1,29, n) 1,17.

2.69. Briuucauts Moasphbie Tensoemkoct# Cy H Cp (Bui-
pasuTh X yepes R), a TaKxke OTHOLICHHE 3THX TEITOCMKOCTEH
v A8 WAeaNbHOrO Trasa C: a) ONHOATOMHBIMH MOJIeKynami,
0) ABYXaTOMHLIMH JXKECTKHMH MOJIEKYJaMH, B) ABYXaTOMHBIMH
VOPYTUMHE MOJIEKYJ1aMH, T) TPEeXaTOMHBIMHM JKECTKHMH MoJe-
KyJaMH (aTOMBI KOTOPHIX He JieaT Ha OZHOH NpsAMOL).

2.70. 13 CKOJIBKUX aTOMOB COCTOAT MOJIEKYJB rasa, ec/H

NpH «3aMOpaKUBaHUK» KosebaTenbHBIX crelleHefl CBOGONBL ¥

yBesuumBaercs B 1,20 pasa? .

2.71. Ilpu T=1,00.10* K y ueTbIpeXaroMHBIX MOJEKYJ He-
KOTOPOro HJealbHOrO ra3a OKasbIBalOTCSl BO30Y:KIEHHBIMH BCe
cTeneHd cBOGOAB (BKJHouasA KoseGarenbHble), Onpenenauts
BHy'rpeHmoxo sHepruio U, Mojs rasa.

2.72, Cocyn Hanosnen aproHom (Ar). Temmeparypa rasa
pasHa 0 °C. Cocyx cHagasia JBIKETCS co CKopocThio v==100 M/c,
3aTeM BHe3allHO ocTaHaBsJHBaercd. [IpeHeGperas TennooGMe-

HOM MeXJy raioM ¥ CTeHKaMH COCyJa, OnpeleJIUTh. TeMIepa-

Typy ¢ rasa nocje OCTaHOBKH COCYZa.
2,73. CpenHAs 3HEpPrusa MoJeKyJ OJHOAaTOMHOTO HJealb-
Horo rasa (€)=6,00-10"21 k. HaBaeune rasa p=2,00X

X 10°% ITa, Hafitu uncio Mo/ieKyJ rasa B eAHHHIE o0beMa 1. .
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2.4.- Pacnpenenerns

2.74. Jana [(x) — ¢yHRUHA pacnpenencHus BePOATHOCTER
pennuaunb x. Hanucars Brpaxenue gans P (a<lx<Cb) — Bepo-
SITHOCTH TOrO, YTO 3HAYCHHE BEJHYHHB X HAXOAMTCS B HHATEp-
BaJje or-.a 1o b. _

2.75. laubl f(x) u f.(y) — QyHKUMHE pacmpeneieHHs Be-
POATHOCTEH  IJISl -CTATHCTHYECKH HE3aBHCHMBIX BEJHYHH X H Y.
Hanucars Boipaxkenue s P(a,<x<{d,; b,<<y<bs) — be-
POATHOCTH TOr'0, YTO 3HAYEHHE BE&IHYHHBI X HAXOXHTCA B HHTEP-
Bajie OT @; 70 @, @ 3HAUCHHE BEJHUYHHBI y 3aK/II0YCHO. IIPH
3TOM B HHTepBajie OT b, 10 b,.

2.76. Ha puc. 2.9 npuBeneHsl rpaduKy YeTHPeX PasaHdHbIX
(yHKUHA pacnpenesienyus BeposTHocTell 3HaueHHH HEKOTOPOH

)  #z) //L__

Za 2

N R = ==

-a g +azx 0 2a z -a 0 +ax 0
7 s

Puc. 2.9

BeJqMUUHBL X. JlnA Kakgoro u3 rpaguKoB HalTH KOHCTaHTY
A, npu KoTOpOH (HDYHKUHS OKasblBaercs HOPMHPOBaHHOI.

' 3ateM BLIYHCHTL CpefHHe 3HAUEHHA X H x. Qasa caygas a

BBIYHCJAHTE Takxke ([x|).

2.77. ®OyHKUHEA paclipefie/leHHs] BEPOATHOCTEN BEJHUMHLL X
uMmeeT BHA f(x)=Ae— > 4nx?, rne A u o ~— KoHcraHTsl. Ha-
nucath OpPHOGMHKEHHOE BhHIpaXeHHe I/ BeposTHOCTH P
TOro, 4TO 3HAYEHHE X OKAXKETCA B npep;eJrax oT 7,9999 Ao,
8,0001. ~

2.78. rapMOHH‘IECKHH ocumum'rop CcoBepLIaeT Kone6anus

. ¢ aMILIuTYyZoM a. Macca ocumnisitopa paBHa m, coGCTBeHHas

yactora . Hafitu:

a) $yHKIHIO f(x)=dP;/dx pacnpenenenus BCPOHTHOCTGH
3HAYeHHH KOOPAMHATHI X OCUHJLISATODA,

6) cpexHee 3HaYeHHe KOOPJAUHATHI (X},

B) CpelHee 3HaYeHHe MOAYJAs KoopAuHATHL {|x]),

r) cpeiaHee 3HaueHHe KBajpaTa KOOpAHHATH {x%),

J) cpenHee 3HaYeHHe HOTeHUHANbHOH SHEPrHH OCHMJIATO-

“pa (U).

-2.79. H_aﬁm Temneparypy T, OpH KOTOpoil CpedHssl KBai-
paTHYHAsT CKOPOCTb MoMeKya asora (N;) Goabule cpeaueil
ckopocra Ha 50,0 M/c.
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2.80. Ilpn kakofi Temneparype T BO3lyXa cpefHHE CKO-
poctn Moaeryn asora (N,) H Kuciopola (O) OTJIHYAKTCA
Ha 30,0 m/c?

2.81. TlpeoGpazosath QyHKUHIO pacmpepesnienus Maxcses-
223, nepelAd OT TepeMeHHOH U K NePEeMeHHOH U==0/Uy,,, Tae
Usep — HanGosee BepoATHAA CKOPOCTb MOJIEKYJI. .

2.82." B sanasiHHOM CTEKJISHHOM GaJiioHe 3aKJIOUeH MOJb
ONHOATOMHOrO HeanbHOro rasa npu temneparype T=293 K.
Kakoe Ko/JHYECTBO TeNJIOTHL Q HYXKHO COOOWIUTH a3y, UTOOb
CpelHA CKOPOCTh €ro MOJeKyJ yBeauuusack Ha 1 %?

- 2,83, Brluucautk Haubosee BEPOATHYIO, CPENHIOW H cpen- .

HEKBAZPATHIHYIO CKOPOCTH MOJEKYJ KHCI0pOja (Oz) npu
20.°C.

2.84. Moss azora (N,) HaXomuTCsl B pPaBHOBECHOM COCTOSI-
mun npun T=300 K. Uemy pasha:

a) CyMMa X-BbIX KOMIIOHEHT CKOPOCTell BCeX MOMeKya v,

0) cymma CKopocTeff BCEX MOJEKY.I 2V,

B) cyMMa KBAIPATOB CKOpOCTeHl BCEX MOMCKY.I v,

r) cymMma MopyJefl cKopocrell BCex MOJEKYJ 2‘0?

2.85. Halitn cpejHee 3HauerHe MOAY/A X-BOH KOMIIOHeH-
Tl CKOPOCTH MOJEKYJ Ta3a, HaXOAsIlerocss B PaBHOBECHOM
cocrosiunu npu rtemneparype T. Macca MoJeKyJbl paBHa 1.

2.86. Haftu cyMmy MoAyJefl HMIYJAbCOB MOJEKYJ, CO-
zepxkawmuxcsa B Moie asora (N,), mpu temmeparype 20 °C.

2.87. Onpenenutb, MCXOA M3 KJACCHUECKHX NpEJCTABIIE-
HUH, CpeHeKBaAPATHUNYIO YIIOBYIO CKopocTh V <o?> Bpa-
ueHust MosiekyJ asora (N,) npu T=300 K. Paccroanue Mexay
sAApaMi MOJeKyJibt [=3,7- 10710 M.

2.88. Herorophili ras sHaxoiuTcs B pPaBHOBECHOM COCTOSI-
Hun. Kaxo#i npoueHT Mosegya rasa o0/ajaer CKOPOCTSMH,
OTVIHYHBIME OT HauGosee BeposTHON He Gomee yem Ha 1 %?

2.89. Hanucarb BelpaxkeHue, olpefiefsiioliee OTHOCHTE/b-

HYIO. IOMIO 1| MOJAEKyJ rasa, o0/afaloliuX CKOPOCTAMH, Npe-

BHILIAIOIMMH HauGo/Iee BEPOATHYIO CKOPOCTB.

2.90. Cpenusin sueprusij moaekysn renus (He) (e)=
=3,92.107%2 JIxx. OnpeeiuTb CPEIHIOID CKOPOCTb (v) MoO-
JIEKYJl TeNusi TMpH TeX e YCJAOBHSIX.

2.91. Asor (N,) HaXOZUTCS B PABHOBECHOM COCTOSIHHH NpH
T=421 K.

1. Haiitn BanGosee BepOSATHYIO CKOPOCTb MOJEKYJ Ugep.

2. Onpepenurs otHocurensHoe yueao AN/N Mosekyd, cko-
POCTH KOTOPHIX 3aKJIIOYeHH! B pefesax: a) ot 499,9 1o 500,1 m/c,

6) or 249,9 no 250,1 m/c, B) ot 749,9 no 750,1 M/C, r) or 999, 9

IO 10001 Mm/c,
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2.92, Ha puc. 2. 10 JaH rpapHK 3aBHCHMOCTH IJIOTHOCTH
n MOJICKYJl BO3JyXa OT BBICOTHI il HaJi MOBEPXHOCCHIO 3eMIH,
Kakoll cMBICT uMeeT 3alITPpUXOBaHHAA TLIOmazp?

2.93. MoJeKynnl HJAEaNbHOIO ra3a HaxoisiTCid B PaBHOBE-
CHH B UEHTPaNbHO-CHMMETPHIHOM CHJIOBOM MOJIe, TaK 4TO Iio-
TeHUHaIbHAas SHEPTHS OTASNBHON MO-
JeKyJ/pl HMeeT BHJ &p=8gp(r). Ha-
nucarb BrIpaxeHme s dN, — uu-
cjla MOJEKYJ, PacCTOSHHS KOTOPHIX
OT CHJIOBOI'O MEHTpa JieXaT B HH-
TepBaje or r jpo rdr. H3aBecrHo,
YTO IVIOTHOCTb MOJIEKYJ:Ha paccro-
SIHMH 7y paBHA ny. " Puc. 2.10

2.94. B omneite, HOCPEACTBOM KO-
roporo- Ileppen onpenesua NOCTOAHHYIO ABoranpo Ny, ne-
Iosb3oBaAach B3Bech WapukoB rymmuryta (p=1,254 r/cm?)
B Bote. Temmeparypa B3Becu pasHstach 20 °C. Paanyc wa-
puxoB r=0,212 mxm. Ilpu nepemeiennn tybyca MHKPOCKONa
Ha Ah=30 MKM yHCJIO IIApHKOB, HaG/MIONABIUHXCA B MHUKPO-
ckon, usMensijiock B 2,1 pasa. Mcxoaa ©3 3THX JlaHHDIX,
HallTH N,.

2.95. Cumrasi atMochepy H3OTepMHUYECKoOH, a YyCKOpeHHe
CBOGOAHOrO HajeHHsA He 3aBHCSAILUM OT BBHICOTHI, BEIYMCJIHTL
JaBJCHHE a) Ha BhicoTe 5 KM, 6) Ha Bhicote 10 KM, B) B axTe
Ha ray6une 2 kM. Pacuer npoussectu gna T=293 K. [lasnenue
Ha YpOBHE MOpS IPUHATH PABHBIM .

2.96. BGau3H 1nOBEPXHOCTH 3eMJIH OTHOIIEHHe OOBeMHLIX
KOHueHTpauuil Kuciaopopa (O,) u asora (N,) B BO3RyXe 1,==
=20,95/78,08=0,268. Tlonarasi temneparypy armochepbl He
3aBHCSIEH OT BHICOTH M panuoft 0 °C, onpeneNuTs 3TO OTHO-
ieHHe M Ha Bricote =10 Km.

2.97. ¥YcranopsieHHas BepPTHKAJbHO 3aKphitas € OOOUX
KOHLIOB Tpy6Ga HamosiHeHa rasoobpasHbiM KucaopoaoMm (O,).
Bricora TpyGet h=200 M, o6bvem V=200 n. Crenku TpyGH HMe-
10T BClofly oauHakoByio Temneparypy 7=293 K. [asnenue
rasa BHYTPH TpPyObl, BOJIH3H ee OCHOBAHUS PaBHO py==
=1,00-10% I1a. Onpegfenurs:

a) JaBleHHe p B TpyOe BO/IH3H ee BepXHero KOHIA,

6) konnuectBo N MOMEKY/] KHCJIOPOLA, COAEpHALIUXCA B
TpyGe.

2.98. 1. Ilonaras TeMneparypy Bo3fyXa H ycxope}me CBO-
6oAHOro HAJleHHsl He 3aBHCSIHMH OT BLICOTBI, OHPEAETHUTD,
Ha KakoH BbicoTe h Haj ypoBHeM MOpS ILIOTHOCTH BO3LyXa
MeHbIlle CBOCrO 3HAYEHHsT Ha YPOBHE Mopsi: a) B 2 pasa, 6) B e
pas. Temneparypy Bosayxa noJoxurs pasaoii 0 °C.
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2. Tlonyunp pesy./ibTarhl, YOSAUTLCA B JONYCTHMOCTH Tpe]-
TIOJOKEeHH O He3aBHCUMOCTH g oT A. I/ 3Toro oieHHTH 110
noJIyueHHo! B 3aj1aue 1.242 ¢opmyJe; Ha. CKOJIBKO IPONEHTOB
OT/IHYaeTCS] Ha HalJeHHBLIX ‘BHICOTAX YCKOpeHiHe CBOGORHOrO
najeHus OT CBOCrG 3HAUEHHA g HA YpPOBHE MODs.

2.99. 3akpelTas. ¢ OIHOrO KOHIA TpyGa MIHHSL =1, 00 M
BpaillaeTcss BOKPYT MepHeHiHKY/IAPHC K Hefi BEPTHKAAbHOM
ocH, TMPOXOAauielt uepes OTKDHITHIL KOHEH TPYOhl, C YIJIOBOH
CKOpocThIo 0==062,8 pan/c. JlaBienue oxpyrawomero Bosayxa
Po=1,00-10° Ila, Temneparypa 1=20 °C.. Haiitu papjenue.p
BO3/yXa B pr6e BS/IN3H 3aKPLITOrO KOHUA:

2.100. Hmeerca N wacTui, 3HepPrus KOTOPHIX MOXeT npn-
HUMA4Thb JIMIUb ABa 3Hadenuda E; u E,. Hactuuw naxonstes B
PaBHOBECHOM COCTOSIHMH INIpH TemMNeparype 7. Yemy papHa
CymMapHas sueprus £ BceX YacTHL.B 3TOM COCTGSIHHH?

-2.5. duTpons

2.101. B cocyze comepxkarca BAThH MOJIeKle

a) Kakum yncsiom cnocoGos MOTyT GbiTb paclpe/ie/icHbl STH
MOJIEKYJIbl MEXJy JIeBOH # NPaBOH NOJOBHHAMH COCY/a?

6) Uemy pasHo & (0, 5) — uuc/0 CoCo60B OCYIECTB/ICHHS
TAKOro paCrpejieeHns, NpH KOTOPOM BCe MATH MOJEKYJl OKa-
3BIBAIOTCA B NpaBOd nosoBHne "cocysa? Kakopa BeposiTHOCTH
P (0, 5) Takoro cocTosHUuA?

-B) Uemy paHo Q (1, 4) — uHC/IO COCOGOB OCYLIECTB/IEHHS
TAKOTO paclpefie/leHHs, IIPH KOTOPOM B JieBOM  II0JOBHHE
cOCyJia OKa3BIBaeTCsl OZHA MOJIEKYJA, & B IIPABOit — ueThpe?
KakoBa BeposTHOCTH. P (1, 4) Takoro cocCToAHUS?

- 1) Yemy paBro Q (2, 3)? Kakosa-Bepostaocts P (2, 8)
TAKOTO COCTOSTHUA? -

2.102. Kak Beger ce0f CTaTHCTHYECKHH Bec Q COCTOAHMSA
HEKOTOPOH TEPMOIHHAMHUUECKOH ~CHCTEMBI IIpH MpOTeKaHHH
obpartnmoro ajnuabaTHYecKoro npouecca? .

2.103. Hekoropasi TepmoauHAMHUECKasi cHCTeMa Nepella
13 cocrosnus ‘1 B cocrosnue 2. CraTHCTHYECKHil BeC BTOPOro
COCTOSIHHSl NPEBOCXOAHT CTATHCTHYECKHH BEC IEPBOI'O COCTOst-
HHsA B N)=2 pasa. Uemy paBHO NpHpalieHHe IHTPONHU CH-
creMbl AS;,?

2.104. CraTHCTHUECKMI BeC COCTOSHHSI HEKOTOPOM Macchl
rasa paseH ;. Ompene/uTh cTaTUCTHYECKU Bec £, COCTOSHHS
B 1) pa3s GoJbluell Macchl TOTO e rasa. Temmneparypa H haB-
JeHue rasa B 000HX CayuasX OFHHAKOBHIL. ‘

- 2.105, Crarucruyeckuit Bec £2 HEKOTOPOro COCTOSTHHSI Tep-
MOJHHAMHYECKOH cHcTeMbl paBen: a) 1,00.1010%, 6) 5,00. 1010%, |

84

Yemy paBHa SHTPORHS S CHCTEMBI B 3TOM COCTOSTHHHP. Uemy
paBHA O NOPSAKY BE/MYMHLI OTHOCHTebHAA Pa3HOCTH SHT-
ponuit AS/S pas cayuae a) u 6)?

2.106. Jlorapudm N! MOXKHO BHIMUC/IHUTD [0 NPHOMHMEHHOH
tdopmyne CrupJuHra:

InN! =N1nN—N+i/21n(2nN).

OrHocHTeNBHAsA  HOTPEelIHOCTh, JaBaeMas 3ToH  (HopMYy.JIoH,
yObiBaer ¢ yBesnnueruem N. CpaBHUTE TOUHbIE 3HAYCHHA In N1
CO 3HAuEHHSIMH, BBIYHCJAEHHBIMH 1O ¢opmyne Crupaunra
pas: a) N=5, 6) N=10.
2.107. B crarncruueckoil ¢u3uKke npeHe6peraior TpeTbﬂM
aredoM B ¢opmyne Crapaunra (cMm. sagady 2.106) u mosa-
Faiot,. 4T0

InNl~NInN—N,

OnpeneauTh OTHOCHTE/bHYIO IOTPELIHOCTh,  KOTOpas InoJy-
Yaercd ipH 3ToM Jyuisi: a) N=5, 6) N=10, B) N=20, r) N=30,
n) N=100. Oaa N>20 B kauectBe ToyHOro 3HaueHusa In N!
NPHHAThL 3HAYEHHe, BHIYHCJAEHHOE N0 TPeXu/leHHOH dopmyne
Crupnunra, npuBeieHHoll B 3ajave 2.106.

2.108. Ouenuth I/ rasa, HaxoAsuerocs IpH HOPMaJbHBIX
yenousax (p=1,013-10% Ila, T=273 K), 1uHefiHble pasMepbl
l o6bema AV =[5, npuxogsuierocs B cpefHeM Ha HHCJIO MOJic-
Kya AN=103,

2.109. Durponusa mond Bomopoja (H.) mpm Temmeparype
25°C u papmeHuu 1,013-10% Tla . (1. atm) .paBHa S,=
=130 JLx/(Mosb- K). Onpeae.rme cTaTHCTHYeCKHH - Bec

a) OIHOrO MOJs;

6) IBYX MoJeH BOZOpOAA IIPH YKA3aHHEIX YCJIOBHSX.

2.110. Onpenenmb BO CKOJbKO pas yBeJUYHBAETCS CTa-
THCTHUeCKMiT Bec © MoJisl BOALI IIPH Iepexojie €8 H3 XKHJKOro
B rasoofpasHoe cocrosinue npu temmeparype 100 °C. ‘

2.111, Kak Bener cefd 3SHTPONHS TePMOAHHAMHUYECKOH
CHCTeMBl IpU afuabaTHyeckoM IIpouecce?

2.112. Moxer Ju BO3pacTaTh 3HTPOIHMS CHCTEMBEI B XOXe
npoiecca, IPH KOTOPOM CHCTEMa OTHAeT TellJo BHellHe# cpeae?

2.113. HegoTophifl ras nepexoiuT u3 coctosinusa 1 B co-
CTOsIHHE 2 TOCPEICTBOM oﬁpammoro aanabaTHyecKoro npo-
uecca. MoxeT /in 3TOT ra3 NepedTH U3 COCTOsIHUA 1 B cocTOA-
Hue 2  HocpeicTBOM HeoGpaTHMOro a,uua6amqecxoro npo-
necea?

2.114. Ha puc. 2.11 u3obpaskeHB! JBe H303HTPONBL IJISt
OJIHOH H TOH 3Ke MaCChl HAANbHOro rasa. Kaxkas u3 sHTpOlHH
6outbie?
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2.115, U3o0pas3uth A HMAeanbHOro rasa rpaduxkd H30-
TePMHUYECKOro H. aAHabaTH4ecKoro NpPOLEeccoB Ha AMarpamMme
U, S.

"2,116. M306pa3uTs Ans HieanbHOrO rasa HpUMepHEE Ipa-
GHKH H30TepMHYECKOr0, M30XOPHYECKOr0, H300apHYecKOro H
almaéamqecxoro npoueccos Ha guarpamme: a) T, S; 6) V; S;

B) p, 8. Surponuio S OTRIAALIBAT 10 OCH
/ a6eunce. I'paduxn. H3obpasurb TNpoOXous-
mMUMH yepes OOMIYI IS  HUX: TOYKY.

2,117, Kak Begmer ce6s sHTPOHHA B
XoZle KaxJIOoro U3 IPOLECCoB, H300paXKeH-
HBIX Ha puc. 2.4 (cMm. sagauy 2.29)?

2.118, H300pasutbh [15 HAEaJIbHOrO
¥/ T'a3a TIpHMepHEIE TpapHKU H30XOpHYECKO-
'r0, n300apHYECKOro, H3O0TEPMUUYECKOTO H
annaGaTHYecKOro NPOLEcCoB Ha Juarpam-

Puc. 2.11 me: a) S, T; 6) S, V; B) .S, p. durponuwo
S oTkaageiBaTh No ocH opauHar, HMcxon-
HOM JUI1 BCeX TPaQHKOB NPUHSATH OBILYI0 TOUKY.

2.119. Hekoropoe Ko/JIMUYeCTBO rasa MepeXOiHT U3 paBHO-
BECHOTO COCTOSIHHA | B PaBHOBECHOE COCTOSIHHE 2 NMOCpENCT-
BOM: @) o6paTHUMOro aimabaTHueCKoro mponecca, 6) HeKo-
TOPOro HeoOpaTHMoro mpouecca. Haua/lbHoe H KOHEUHoe CO-
CTOSIHUSA rasa A1 o60uX NPOLECCOB OAUHAKOBEL

I. Uemy paBHO npupauienue 3HTponHH rasa AS B o6oux
clyvyaax?

2. Moxer sm BTOpOH npouecc GITh TaKXe ajuadarude-
CKHUM?

2 P /
\
2\ 7
(74
,%9\\\ Z
\\.'l
3
/N ¥ 0 Vo
Puc. 2.12 Pue, 2,13

2.120. Ha puc. 2.12 msobpaxen npolecc, COBepHIASMBIH
HEKOTOPLIM = KOJHYECTBOM nacaqbHOro rasa. I/ISBeCTHO, qTo
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npupaienue suTponuH AS;, B Xofie npouecea 1—2 oTaHvaeTcst
oT npupamenus suTponuu ASys B Xofe npoiuecca 2—3 TONBKO
3HakoM. YTO MOMKHO CKasaTb O cocrosHuax [ u 37

2.121. 'Ha puc. 2.13 usoBpaxken mnporecc /—2—3, nepe=
BOIALIME HjeaJbHEIH Ta3 U3 COCTOsAHMA | B cOCTOsHHE 3. Ipo-
uecc I—2 obparum, nponecc 2—3 HeobparuMm. Cocroanus [
w8 smexart Ha oxuol agnadare. [Tpouecc /—2 H3orepMHYeCKUH;
oH nporekaer npu 7'=300 K u COMPOBOMKNIAETCS COBEPLIEHHEM
rasoMm padoter A;,=3,00 k. Hemy paBHO npHpaiienue H-
Tponan AS:; B Xofie mpouecca 28

2.122. B HeKOTopOH TeMIlepaTypHOH o06JjacTH SHTpOHHH
TEPMOAMHAMHYECKOH CHCTEMBI H3MeHSETC ¢ TeMmeparypol
no sakony: S=a-+bT, raée a — xoucranra, b=>5,00 ,ZL}K/K2
Kaxkoe KomuuecTBO TEIJIOTH Q mo/iyyaeT cucreMa IpH ofpa-
THMOM HarpeBanud B 9To# o6iacti or T;=290 K no T,=
=310 K?

2.123. Moab 0JJHOATOMHOr'O HIEANbHOTO rasa HarpepaeTcs
ofparumo or T;=300 K mo T,=400 K. B mpouecce narpe-
BaHMS JaBJeHHE rasa H3MeHsiercss ¢ TeMIeparypoH o 3a-
KOHY p=p, exp.(@T), rae a=1,00-10"2 K~1. Onpepemuts
KOJHYECTBO TEMJIOTH ), ToJyueHHoe FasoM IPH HarpeBaHHH.

| Vs

N 400 700 5, InlR 0 v
Puc. 2.14 : Puc. 2.15
.2,124. Kpyrosoii nponecc Ha fuarpamme T', S u3oGpaxaercs

SJJIHIICOM, IIOKasaHHBIM Ha puc. 2.14. Hcnons3ysi naHHBIe,
NpHBeleHHEIE HA PHCYHKe, ONpeNenuTsh pabory A, cosepiua-

~ eMyio paGOYMM TeJOM 3a LMK

2.125. Surponus 1 r asora npu TeMneparype 25 °C u jaB-

“stenun 1,00-10° Ia paBua S;=6,84 IIx/(r-K). Onpezenuts

SHTPOIHIO 2 I a3ora npn TeMIeparype 100 °C u naBneHun

'2,00-105 ITa.

2.126. duTponus Moas KHUCJIopoia mpu Temmeparype 25 °C
¥ pasnenun 1,00.10% ITa paBHa S,=204,8 Ix/(Moab:K).
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B pesysbTare H30TEPMHUCCKOTO PACIIHPCHHA o6bem, 3aHUMa-

eMBIH rasoM, yBeauuusicsd B aBa pasa. Onpeieauts 3mponmo
S, KHCIOPORA B KOHEYHOM COCTOSHUH.

2.127. Haitru npupamenue surponni AS, MoIA 0fHOATOM-
HOTO UJeasJbHOr0 rasa,NpPH HarpeBailny ero or 0 1o 273 °C
B cJayyae, €CJH HAarpeBaHHE NPOHCXOIMT: .

a) NpU MOCTOSTHHOM O0BbeMe,

0) TpH NLOCTOAHHOM JAaBJEHHH,

2.128. HMgeanbHBI ras, pacliupsiAch u30TepMidecky (npH
T=409 K), cosepiiaer padory A=800 k. UTo HpOHCXOIHT
[PH 3TOM ¢ 3HTpoOnHeil rasa?

2.129. B xone o0partuMoro H30TépMHYECKOro Hpouecca, -

NpOTeKAI0UIero MpH TeMmeparype T=350 K, Tesio copepiuaer
patory A=80 JI:X, a BHYTpPCHHAS 3JHEPrud Tejaa noNyYaer
npupatieHte AU 7,5 k. UTo DNpOHCXORAT C ampormeu
Te1a?

2.130. I/I,lea./'IbHI:IPI ra3, paclHpsisiCb H30TEPMHUYECKH npn
Temmneparype T, mepexoxur u3 cocroauua [ B cocrosHue 2
(puc. 2.15). Cocmmme 1 Jnexur Ha ajguabare, oTBeuatoilei
sHTponuH Sy, cocrosHme 2 — Ha ajuabare, OTBeyatolel
sHTpONIMA S, Kaxy}o padory A coBepiuaer ras B xole npo-
necca?

2.131. Hatitu npupaiuenne surponuu AS npu npeBpaumleHny
Maccel m=200 r nbJa, HaxOAHBLIErocd IIpHU TeMIeparype ;==

=—10,7 °C, B Bony npu ¢,=0 °C. TemnoeMKoCTh Jbja CYH- -

TaTh He 3aBucslell OT Temmeparypbl. TemmepaTypy nJaBie-
HHA NPUHATH papHoil 273 K.

2.132. Haiitu nipupauenye saTponud AS IIpH KOHISHCAHH
maccst m=1,00 xr napa, HaXoAuBUIErocsi INpPH TeMIeparype
t,=100 °C, B BoOy W MOCJAEAYIOWEM OXJAXACHHM BOAb A0
- remmeparypsl - £,==20 °C.. TemsoeMKOCTb BOJBI CHHTATh He
3aBHCAMEH oT Temmeparypel. KoHpeHcanusi mpoHcxonuT OpH
JaBJIeHHH, paBHOM 1 -arm.

2.133. B orpanuueHHOM MHTepBaje TeMOeparyp npupaie-
HHE 3HTPOIHH HEeKOTOPOro BEILECTBA OKasbiBaeTcs IPOIOPIHO-
 HaJbHBIM Ipupamenuio Temneparypsl: AS=aAT. Kak 3a-
- BHCHT OT TeMIleparypel TensioeMKocTh C BellecTBa B TOM XKe
- HHTepBae?

2.134. TensoeMKOCTb TeJ ¢ NPOCTHIMH KPHCTANIHYECKUMH

pelueTkaMd H3MeHsiercd BOJH3H aGCOMIOTHOrO HyJs1 o 3a-
"KoHy: C=aT?, rjge a — koHcranTta. OHpenequTh 3HTPONHIO
S Tena NpH 3THX YCJAOBHAX.

2.135. Hafitu 3aBHCHMOCTb SHTPOIMHH Sy MOAA HAealb-

HOro rasa (y — H3BecTHO) OT ofmema V,, ans mpouecca, NpH-

KOTOpOM JdBJieHne rasa nponopunoaanbﬂo ero 06’b€My.
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-3Heprua U, sutponua S u cBoGojHas
. 3Heprusi 7 CcMecH JBYX HJAEAJTbHBIX
.Ta30B PaBHBI CYMME COOTBETCTBYIOUIMX Puc. 2.16
BEJIMUHT OTACALHBIX KOMIIOHEHT CMe-

2.136. Mosnp mpeanvHoro rasa (y=1,40) cosepiuaer o6~
paTHMBIH - Ipoliece, B XoJe KOTOPOTO SHTPOMNHsS rasa H3Me-
HAETCsl [PONCPIUONANLHO TEPMORAWHAMHYECKOH TeMmIepatype.
B pesy.brare nporecca BHYTPEHHsIS Si€Prysi ra3a H3MEHSIETCs

ot U,;=6,00 xllx/Mons go U,=7,00 k/x&/Mojab. JHTpONHU

B HcxogHoM cocrostHMH Sy =200 [/ (moab: K).  Haiitn pa-

Gory A, coBepliaeMyio rasoM B XOJe npouecca.

2.137. 1,000 r kucnaopoma nepBOHAUATbHO 3aKJIIOUEH B

~obreme. V;=0,200 1 nox nasienuem p,=500 Ila. 3arem ras

PACIIHPHJCH, B pesy/abTaTe uero ofbeM rasa CTajq pPaBHEIM

"V,=0,500 s, a nasjeHue — papubiM p,=200 [Ta. Cunras

ra3 HpeaNbHEIM, ONpPENEHTh:

a) npupamieHde SHTPoONUH rasza AS, 7

6) npupairiende BHyTpeHHel sHeprum rasa AU.

2.138. Cocyn JL pasfienied Ha JiBe paBHbIE YaCTH neperopoaKoi
C 3aKPuITHIM NPOOKOH oTpepcTHeM. B ORHOH H3 NOJOBHH CO-
CYAs COAEPAHTCA MOJML HEeaJbHOrO rasa, B APYroidl NMONOBHHE

-cocya — BakyyM. IIpoGKy yransioT, u ras paCHPOCTpaHHeTCSI

Ha pechb ofbeM. Cynras npouecc apxaba-
THYECKUM, ONpPeJeqHTh:

a) NmpupauleHue BHYTpenHell 3Hep-
run rasa AU,

6) npupainesne sHTponuu rasa AS,,.

2.139. [okasaTb, 4TO BHYTPEHHAA

cu. C 3TOH UeAbi0 pPaccMOTpeTb NIPOLEce pasjefeHus CcMe-
CH, coZepxawed v; MOJAeH KOMIOHEeHTHI [ M v, MoJeH

i komnoHeHTHl 2. IloMecTuTh CMech B COCYH, COCTOSIIHE H3

IBYX BCTaBJIEHHBIX APYT B JAPyra COCYAOB OJHHAKOBOI'O GOL-
eMa V (puc. 2.16). lHo cocyna I cBoGopHO NpoOnycKaeT MoJje-

"KyJel 2 ¥ HeNpoHHIaeMo 115 Moseky.a I. Kpeimka cocyna 2

cBOOOAHO - MpONyCKaeT MOJAEKYJBl [ W HelpoHMIlaeMa JJs
MoJekya 2. Bradase cocyAbl NONHOCTBIO BABHHYTH IPYr B
Apyra u B HX ofuiem oGbeMe V comep:uTCA rasoBas CMecCh, .
Crenku co¢ynoB He nponyckawr temao, OueHb MeLJIEHHO
BbIZBHTas COCyZ 2 M3 cocyla I, MOXKHO OCYHIECTBHUTH o6pa-
THMOe ajpabaTHyecKoe pasjiesieHHe KoMIoHeHT. Tpebyercs
JIokasath, uto U, S U F CHCTeMHEl IpY 3TOM HEe H3MEHSITCS,
Tem cambiM 6yZer JoKa3aHo BBICKA3aHHOE BHadaje yTBEPX-
JeHHe.

2.140. Vimeerca cocyZ, pasie/leHHBIA Teperopogkoil Ha
JiBe yacTH, B oxHO! u3 HUX HaxozuTcs v; MOJeH OAHOro rasa,
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B JApyro#i — v, Mouefi xpyroro rasa. O6a rasa HieajbHbIE.
Temneparypa H JaBieHHe o0OHX rasoB OAMHaKOBHL. Ilepero-
POAKY YOHDAKT H Tashl NOJHOCTHIO NEPEMEIIHBAIOTCA. Boc-
[O/Ib30BABIIHCh Pe3yJ/ILTATOM HpeabiiylieH 3a;1atm nafitu
npupamenye sHrponuH AS.

2.141. Pemmwts aagauy 2.140, paccMmorpes . M3oTepMHUE-:

CKUI IPOLECC pasiefeHdss CMecH NOCPEACTBOM HepeMelieHust
IBYX HEpPeropojoK, OAHAa U3 KOTO-

! ': i pHIX CBOGOMHO MPOMYCKAaeT MOMEKY-
| | 7l 1 ¥ HenpoHHHIAaeMa 1A MOJEKYJ
/-4 203 :: 2deas->| 2, npyras CBOGOLHO HPOIYCKAeT Mo-
| :', | | nekyqant 2 u HenponuuaeMa AIs Mo-

! i !} aexkya 1. IleponavanbHo neppast
Pic. 2.17 neperopojKa IOMelaeTcsl y JieBoro

JHa cocyja, BTOpas — Y IPaBoro

(puc. 2.17). 3ateM neperopoiku ne-
peMelnaloTes NooUepeHo B HOJNOXKEHHe, IPH KOTOPOM JaBJe-
HHE B 00eHX 4acTaX cocyna GyAer OMUHAKOBBIM,

2.142, Ilpu t=25 °C u p=1013 rlla surpormrist Moas asora
pasna 192 JIxk/(mosb - K), a Moast kucaoposna 205 [Lxk/(Moab- K).
Ilonaras, 4ro B BO3AyXe Ha OHY MOJEKYJY KHCAOpOJa HpH-
XOIHUTCSA UeTHIPe MOJEKYJIbl a30Ta, U HpeHeGperast OCTa/lbHBIMH
KOMIIOHEHTaMH BO31yXa, HalTH:

a) sETpommio S, Mons Bo3gyxa mpu 25 °C,
- 0) 3aBHCHMOCTb S or T B obsiacTi TeMneparyp, B KOTOpO#H
BO3JYX MOAYHHAETCS B3aKOHAM HJeaJbHOr0 rasa. -

B oboux cayuasx p=1013 rlla.

.2.143. Temneparypa B KoMmHare o6bema V=50,0 M® nog-
msnach or 15,0 xo 20,0 °C. Ucneap30BaB pe3ysbTaT HpeIsLy-
mwell 3ajauy, oNpene’uTh HpHpaiteHHe sHTponnu AS Bo3ayxa,
cofep:awerocss B KomHarte. ATmocdepHoe naBsieHHe npen-
nojiaraercs HEM3MEHHEIM H PaBHBIM p=1013 rlla.

‘ 2.144. Hexoropslll - HieadbHEHI ra3 coBepliaeT NPH TeM-

neparype T=300 K ofparummii H30TepMHUECKHH NpoHecc,
B X0jIe KOTOPOro Hajl ra3oM copepinaercs paora 4'=—900 k.
Haitta npupamenue suTponnd AS u npupamieHue cBOGOAHOH
aHepruu AF rasa.

2.145. Tlepexoy HEKOTOPOH TepMOJUHAMHUYECKOR CHCTEMBI
U3 DPaBHOBECHOrO COCTOSIHMSA 1 B DaBHOBECHOE COCTOSIHHE 2
COTIPOBOXKIAETCA NOAYYEHHEM KOJIMYeCTBA TeIIOTH Q ¥ HpH-
palleHHeM CBOGOIHOH SHEPTHHU AF. Temneparypa H 3HTPOHHA
uaMeHsoTes or sHauenudt. Ty, S; no T, S,. Kaxyiwo pabdory A
COBepIIaeT IpPU TOM CHCTEMA?

2.146. B pesyabrare ofparuMoro aapabaTHyeckoro pac-
IIUpPEHHsT TeMIepaTypa MOJf OJHOATOMHOI'O HAEasbHOro rasa
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nonuxaercad -Ha - AT=10,0 K. urponus rasa Sy=
=20,0 Hx/ (Monb~ K). Hatitu npupauiesue cBOGOIHOH SHEPTHH
rasa AFy.

2.147. HaliTu npupaienue CBOGORHOM SHepI‘HH rasa AF B
Xofe npouecca /—2, onmcanHoro B sajaue 2,130,

2.6. Hugnw

2.148. HMpeansHEIl ra3 copepllaeT UK/, COCTOSIMHA H3
IBYX H30Te€PM H JBYX H30Xop (puc. 2.18).

1. Kak Beger ceGa: a) BHYTPeHHSs SHEPrHsA, 6) SHTPOMHUS
Ha pAasJIMYHBIX Y4acTKax IHKJa?

2. Ha karux yyactkax: a) coBepinaemMas rasoM pa6o-ra A,
6) moayyaeMoe rasoM KOJHYECTBO TEMJOTH Q Gosible (MeHb-
me) Hyns?

2.149. HpeanvHeil ras coBepiiaer LUK, cocm;mmﬁ H3
JBYX a}ma6aT H 1ByX u3obap (puc. 2.19).

e /
/n o 2
4 :
Vg 7
0 2 .0 ¥
Puc. 2.18 . i . Puc. 2.19

1. Kak Bemer ceGsi: a) BHYTPEHHsS 3HePrus, G) SHTpONHs
Ha pa3JHYHBIX yuyacTKax UMKJIa? -

2. Ha kakux yuacrkax: a) coBepliaemasi rasoM pagora A,
6) mo/iyyaeMoe ra3oM KOJIHYeCTBO TeIIOTH Q Gosiblue (MeHbIe)
HyJas? .

2.150. H3o6pasurs Ha guarpamme T, V coBepliaeMbiit npe-
a/lbHBIM ra3oM LHKJ, COCTOSIUMI H3: a) IBYX H30TepM M JIBYX

' u306ap, 6) ABYX H306ap H ABYX H30XOp.

2.151. Hsobpasutb Ha pguarpamme T, p COBepuIaeMEHi

 HAeaJbHBIM rasoM LHKJ, COCTOSIIUHA H3: a) ABYX H30TE€pM H

JBYX H30X0p, 0) ABYX H30X0p H JABYX H300ap.

2.152, M3o6pasuth Ha guarpamme T, S coBepiIaeMHIi Hje-
a/JbHBIM I'a30M LMKJ, COCTOSILMIA M3 ABYX H300ap H JBYX H30-
xop. : ‘
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2.153. Kpyroso#i NpONECe COCTOMT M3 M30TEPMbI, aAHabaThl

w ABYX u306ap (puc, 2.20). 306pasuth 3TOT Ipollecc Ha jAua-
rpamme T, S.

2.154. B xojie uukiaa KapHo paGouee BellleCTBO I0JydYaeT
OT HarpeBaTensi KoamyectBO Telsotl Q=300 kIIk. Temme-
parypel HarpeBaresist ¥ XOJOAUJbLHHKA PABHBI COOTBETCTBEHHO
T:=450 K u T;=280 K. Onpegenuts padory A, copepiiaeMyio
paboyHM BEUECTEOM 32 LUK

Y
2} ol
112 ‘ 2

e

»J
¥ U
4 A
J 4 /:. 7

0 -

g v, : 20 2 2 23V

Pic. 2.20 ‘ Puc. 2.21

2.155. Ha puc. 2.21 nsobpaxen na auarpamme p, V uukna
Kapuo nas ujeanbHoro rasa. Kakas u3 3alUTpHXOBaHHBIX
niomaget — [ uam 11 — Gosblue? ‘

2.156. - Ha pme. 2.22 nokasan uuka Kapro. PaGounm
BRILECTBOM CJYKHT [IBYXaTOMHHH WJeatbHEId ras, O6nem ra-
3a B COCTOAAHUSX ] 1 2 paBen coorsercrBerno V;=1,00-10"2m?
u V,=2,00.10"2 m® PaGora, coBepwaemasl 3a uukj, A==

- =7,2 x[Ix. Buuncaute pa6ory A, COBEPLIAEMYyIO TasoM
B Xole mnpouecca 4-—J. KouneGarenbHass creneHb CBOGOMBL
MOJIEKYJ/T He B030ysKiaaercs.

2.157. HMpueaneHbiil ras (y M3BECTHO) COBEpIIAET KPYyroBoit
npouece, CcOCTOAMMA M3 JBYX H30TepM M JBYX H30X0p.
Hsorepmuueckue mpouecchl NpOTeKalOT IIPH  TeMIepary-
pax Ty u T, (T;>T,), usoxXopuueckue — NPHU 0GBEMAX
Vi u Vo (Vy B e pas Goibme, uem V). Ha#itu k. fi. A
1) LHUKJA. .

2.158. HMpneanonblfi ras (y ¥3BecTHO) coBepuiaeT KPYIOBOH

MPOLECC, COCTOAMMH H3 ABYX M30TepM M IBYX H306ap. HMso-
. TEPMHYECKHe MpomHecchl NpOTeKaloT HpH Temueparypax Ty
u Ty (T:>T,), usoGapuueckue — NpH NaBAEHHAX P; U Pg.

(p2 B e pa3 Goablue, uem p,). Haiitu k. 1. 1, 1) OUKAA.
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.~ 2.159. TIpunsis B KauecTBe paGouero BeIECTBA MAEAJbHEIN
ras (y=1,40) u nosioxuB TeMmmepatypul pasubmu T,=500 K
M Ty=300 K, BEUHCAHTB K. . [, 1) LHKJA: .

- a) Kapno, :

6) paccmorpennoro B 3ajaue - 2.157,

B) paccmorpennoro B .3agaue 2.158.

2.169. loxasaTb, 4TO K. I. X. JO6OF0 OOpaTHMOro UMKJa,
COBepuraromierocss B HHTepBane Temneparyp. or Ty mo T,
(T:>T,), Menblue K. . JI. COOTBETCTBYIOUiero mukaa KapHo.

P 10%a

15+

0
e
3
1 1 | )
0 2 4 6. V,107°n% Sy 5 S

Puc. 2.22 . Puc. 2.23

Y kasaunue ConocraButh LUKJL Ha auarpamme T, S.
2.161. OGparuMmblit LMK/, CcOBepluaeMblif HeKOTOpOH Tep-
MOIMHAaMHYeCKOH CHCTeMOli, HMeer Ha auarpamme T, S Buj,

NoKasaHHBIT Ha pue, 2.23. Hafitn k. 0. 4. 1 OuKia.

2.7. ¥YpasHenne Bau-jaep-Baannca

2.162. MoJub a3oTa oXJaxaeH o Temneparyph —100 °C.
Onpenenute JaBjeHHE p, OKa3blBaeMOe Ta3oM Ha CTEHKH
‘COoCyAa, ecau ofreM V, 3aHHMaeMulii rasoM, paseH:. a) 1,00..,
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6).0,100 n. CpaBHHTB p C HaBJeHHEM p,,, KOTopoe HMea GBl
a3oT, ecaH Obl COXPaHHJ IIPH paccMaTpPHBaeMbIX YCAOBHAX
CBOHCTBA HJealJbHOTO rasa.

2.163. PewmmuTp npeabiymyio  3afauy Aas JABYX -MoJelt
asoTa M Tex e 3HaueHuil Tempeparyps u oGbema, CpaBHHUTD
TOJIy4eH LI pe3ysabTaT € OTBETOM K INpefmyiuel sagaue.

2.164. [Ina ompegenenus nocTosiHHbIX Bau-gep-Baanbsca
HEKOTOPOe KOJHUeCTBO rasa, sanumawmee mnpu T;=300 K
u py=1,00.10" Ila obvem V;=6,79-10"% M3, 6ulI0 H30TEp-
MHYecKH cxKaTo jo oGbeMa V,=4,00.10"¢ Mm%, B pesyavrare
Yyero JaBJeHHe BO3POCAO JO 3HayeHus p,=1,65.107 [la.
3areM ras GbUI OXJaXIEH NPY HEH3MEHHOM oGbeMe [0 TeM-
neparypst 7,=200 K. JlaBieHue npH 3TOM YMEHBIIHJIOCH
Jlo  3Havenus . p;=0,819.10% Ila, Bocno.abp30BaBIIHCE STHMH
J@HHBLIMH, BBIYHC/HTD IIOCTOSIHHBIE @ M b A1 MOJA rasa.

2,165. Mosp a3ora pacmupsieTcss anuaGaTHUYecKd B IIy-

CTOTY, B pesyJsbTare 4ero ofbeM rasa YBEJHYHBAeTCA OT 3Ha-
yeruss V;=1,00 a1 g0 V,=10,0 5. Onpenenurs npupaienue
TeMIeparypsl rasa AT,
! 2.166. [pa moas Bomopoja pacmpsaioTcs B MyCTOTY, B
pesy/brare uero 00beM rasa yBeJHYHBAETCS OT 3HAUEHHS
Vi=2,00, 1 no V,=10,0 1. Kakoe kojnuecTBO TemoThl Q
HYXKHO COOOIHTH Ta3y, YTOGHl TeMIeparypa €ro He H3MeHH-
Jace?

2.167. Tlomyunth BRIpa:keHHe aJsi paGotel A, cosepiuae-
MO MoOJIEM BaH-IepP-BaalbCOBCKOro -rasa IpH H30TEpPMHYe-
CKOM paclunpenus or o6vema Vi fo obbema V,. Temneparypa
rasa T, nocrosannbie Ban-gep-Baanbca a u b. CpaBHHTbL moJy-
UeHHOE BLIpaXeHHe € aHAJOTHYHBIM BHIpAXKeHHEM IS Hje-
ajIbHOrO rasa. ' .

2.168, Moub Kucjopona, 3aHHMaBIIUH TNepBOHAYANBHO
‘obrem V,;=1,000 a1 npu Temmeparype —100 °C, pacumipuics
H3oTepMuyeckn o obvema V,=10,00 1. Hafita:

a) mpupaineHue BHYTpeHHell sHeprum rasa AU,,

6) pabory A, cosepuieHHYI0 rasoM (cpaBHUTH A ¢ paGoToi
A,,, BbUHCIEHHOH 10 ¢opMmysne As HAealbHOro rasa).

B) KOJIHUECTBO TEIVIOTH Q, NOJY4YEeHHOE rasoMm.

2.169. Tlosyuntp A4s BaH-Aep-BaalbCOBCKOTrO rasa ypas-
HeHHe anuabarhl B nepeMeHHHX V u T, a TakKe B nepeMeHHBIX
V u p. CpaBHuTb MOJNyyeHHbIE YPAaBHEHHS C aHAaJOrMYHBLIMH
YPaBHEHHAMU J1JIl MAEaJbHOIO rasa.

2.170. a) Onpenenutb 418 BaH-JeP-BaaJbCOBCKOTO rasa
pasHocTh MOJAPHHIX ‘Tenaoemrocreli Cp—Cy.

6) Boiuucauts sty pasHocts Anst asora B o6beme V=1,00a1
npu remneparype {=—100 °C (sbipasuts ee uepes R),
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2.171. Beuncauth 10 dopmyJae, THoayueHHOI B 3ajaue
2.170, pasnocts - Cp,—Cy Aaa Kuciopofa  npu p=>5,00X
X107 [Ta u T'=273 K. Ilpu 5TUX yCJa0BHSAX MOJB KHCJI0POJA
sanumaer oovem V=0,564.10"4¢ M2

2.172, Tlponyckasa NOTOK rasa uepes MOPHCTYIO NePeropox-
Ky, YCTaHOBJICHHYIO B TelJIOU30JHPOBaHHOH TpyOe, Jlxoyib
u ToMcon HaGaiofany HaMEHEHHe TeMIlepaTyphl rasa, o6yc/oB-
JiCHHOE OTK/OHEHWEM Trasa OT WJAealbHOCTH (3TO fABJICHHE

‘noayunso Hassanue «3¢xpert Jlxoyas — ToMcoHay).

?

Puc. 2.24

ITyctb mepes Neperopofikoit COCTOSIHHE ra3a XapaKTepHay-
ercsi MOAsIpPHBIM of6beMoM Vy M Temneparypoii Ty. 3a mepero-
poiKoil Temunepatypa rasa pasHa T, CuHras npouecc ajpua-
6aTHyecKMM H MPHMEHHB IepBOoe HAYAI0 TEPMOLUHAMHMKM K
HOpUMH rasa, NPOXOAAIICH depe3 NePeropoAKy, HalTH OpH-
pamenue Ttemneparypsl rasa AT=T,—T; (Bbipasuts AT
uepes Vy u T,). lo pacluupeHust ras CYHTaTh BaH-Jep-Baajb-
COBCKHM, IIOCJI€ pacIUHpeHHs — HASAJIbHbIM.

2.173. Urto 6yner NPOHCXORHTH C rasoM BCJAeAcTBHe 3d-
dexkra Ixoyas — Tomcona (cm. sajauy 2.172), ecin Ty>
>2a/bR? ‘

2.174. Buuucaute mnpupailende Temneparypel AT Bopo-
pona Benencrsue sdderra xoyns — Tomcona (em. 3agauy
2.172), nonyuatomeecst B caydae, ecad py=10,0-10° ITa u T}
pasua: a) 273, 6) 210,5, B) 173 K. 3navenusa Vy moxuo om-
penensith O YPaBHEHHIO COCTOAHHS HJealbHOTO rasa.

2.175. Buuucauts npupaumeHue temneparypel AT asora
Beaeactsue adperra Jxkoyis — Tomcona (cM. 3agauy 2.172),
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nosyyamoueecs) & cayydae,- eciiu p1‘=10 0-10° Ila u Ty paBHa: .
a) 0 °C, 6) 100 °C. 3nauenusV; MOXHO onpe,zlenmb 1o ypas--

lIeHHIO - COCTOSIHUSI HJIeaJbHOTO rasa.

2.176. Haiith BbIpakeHHe st aHTpomm MOJIST: BaH-nep-
BaaJbCoBCKoro rasa (B 3asucumoctd of T u V). CpaBnuts
MOJy4eHHOe BbIpaxeHHe ¢ aHaloruuHofl QopMyJsof Ajas Hie-
aJIbHOTO Tasza. ‘

2.177. Cocyn ofbema V nenutca Ha JBe paBHEIE YacTH Iie-
peropoikoll ¢ 3akpbiTBIM HPOOKOH OTBepcTHeM. B ogHo#t us
NOJIOBHH COCYJAa COZEPXKHTCA MOJb BaH-IEP-BaaJbCOBCKOTO
rasa (c usBecTHeIMH @, b u Cy), uMeromu#t temnepatypy 7.
IIpobky yaa/nsiior, M ras paclIpocTpaHsercsd Ha BeCb OGheM.
Cunrass Hpolecc paciiupeHdst agdaGaTHYecKUM, OUPEAETHTH:

a) mpupalieHue BHYTPeHHeH sHepruu rasa AU,

6) npupamenue Ttemnepartypsl rasa AT,

B) paGory Aeg CHI Memmonexynﬂpﬂoro NPUTSIKEHH,

T) NpHpauieHue HTPONHH rasa AS,.

2.178. [lokasarp, uro mrowanu I u [ I 3aKJOYEHHEIE MEXK-
XY Y49acTKamMH H30TEpMBI BaH-Aep-Baaﬂbca H IPSIMBIM y4acT-
KOM [—2 peanbHoil usorepMbl (pHc. 2.24), OXHHAKOBBL

2.8, JXuaKoCcTH H KPHCTAJLIBL

2.179. Moxer Ju. a) HeONHOPOAHOE TENO GHLITH H3OTPOMN-

HbIM, 6) OAHOPOZHOE TejNo ObITb AHW3OTPOIHEIM?

2.180. . Kpucraaaer CsCl umeoT KyGHUecKyl0 OOBeMHO-
. NEHTPHPOBAHHYIO peIUeTKY. -B- BepilMHaX KpHCTaMJIHYeCKOH
sigefikn ¢ pe6poM, pasueM 0,41 HM, Ha-
XOJATCA HOHBl XJIOpa, B HeHTpe fAyelKku —
HoH ue3usi. Halty MonspHbit obvem V,,
U ILUIOTHOCTB . KPUCTaJJIOB.

" 2.181. UcnoarsosaB sakon [losoura
u Iltu, onperenuts yAeNbHYIO TellIoeM-
KOCTb C: a) MelH, 6) aJTIOMHHHUSA.

2.182, Chepuueckas Kanas pTyTs Obuia
paszeneHa Ha: a) 10, 6) 100, B) 1000 onu-
HAKOBBIX - Kane/b. Kak H3MEHHJOCh IpH

Pue, 2.28 5TOM_ KaIW/VISAPHOe ;LaBneHne BHYTPH Ka-
I neas?
2,183. U-oGpasamﬁ COCyJ, COCTOHT U3 coo6m.aronmxcﬂ

IIMPOKOK M y3koi TpyGok (puc. 2.25). Ilpn HanuBaHuH B

_ COCYZl BOIBI MEXJy VPOBHSIMH ee B Y3KOM M LUIHPOKOH Tpy6Kax
yCTaHaB/MBAETCA  PasHOCTb: BEICOT h=8,0 cM. ‘BHyTpeHuui
pazuye- meoxon TPYGKH r1—50 M. Cunras cMayuBaiue
MOJIHBIM, HaHTH pajuyc Y3KOI TDPYOKH rj.
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2,184, B crexnsunyio 'rpy6xy ¢ BHYTPEHHHM [HaMeTpoM
d1==20 00 MM BcTaBJieHa KOAKCHANBHO CTeKAssHHAdA HaJouKa
juamerpa d,=19,00 MM, Cumrass cMauuBaHHE NOJNHBIM, Of-

'pe,uenmr: BBICOTY h KalHuJAJISIpHOTO l'IO,H,HﬂTHH BOABI B KOJIb-

1leBoM 3a3ope MexAy TpyOROH H IaJoyKoH,
© 2,185, Kamusi prytn obvema V=22,5 mm? mnomeuleHa

‘MEXAY JIBYMS paCl'IOJIO}KeHHbIMH I‘OpH‘&OHTaJIbHO CTEKJISH-

HBIMH IactuHkaMu. C Kakoi CI/IJIOI/I F HYXHO IpHXHMAaTb

IpYr K JPYry IJIACTHHKH, UYTOGBI YCTAHOBHTH MEXKAY HHMH

sagop a=3,00 mkm? HecMayuBaHHe PTYTBIO IJIACTHH CYHTaTh

TIOJTHBIM,

2.186. Ilo kpaio OAHON Y3 KPYIJILIX CTEKASHHHIX TJIACTHH
HMeeTcs KOJIbIEBOH BBICTYN BEICOTHI A=2,00 MEKM. Mexny
NJacTHHAMH - NOMeIleHa Kamas Bofnl ofkema V=15,0 mm3,
TlOC/Ie Yero NJIaCTHHBL NMPHIKATEL IDYP K APYTY (puo. 2. 26)
Kakyiwo cuny F HyXHO npuao-

XUTb K TJIaCTHHAM, YTOObI ‘ TF \
0TOpBaTh HX IPYr OT Apyra.
CmayuBanue CYHTaTh IIOAHBIM.

2.187. JIBe BepTHKalbHEIE
HapajnenbHBle IPYr  Ipyry
CTeK/ISIHHBIE IJIACTHHBL NOrpy-
YKEHBI YaCTHYHO B BOAY. 3a30p MeXAY MiactiHamu a=0,500 mMm,
pasMep miacTvH no ropusontamu [=10,0 cm. Cumrast cMauu-
BaHHe HOJHBIM, ONpPENETUTD:

a) BHICOTY h, HAa KOTOpPYIO NOAHHUMAeTCs Boda B 3asope,

6) cuny F, ¢ Koropoﬁ T/1aCTHHBI TIPUTATHBAKTCA APYT: K
pyry.

2.188. J{Be CTEKAsSIHHBIE NIACTHHEL COXKEHBI TaK, UTO 3a30D
MeXAy HUMH 0GpasyeT BePTHKAJbHO PACIOJIOKEHHBIA KIHH
¢ O4eHb MAJBIM YIJIOM @ npu Bepuuune. [Inactuubl norpyxaior
YaCTHYHO B JKHIKOCTh mJorHocTd . CuHTasm cMayuBaHHe

VF

Puc. 2.26

_ NQJIHEIM, ONpEeNe/IHTh YDaBHeHHe KPHUBOH, MO KOTOPO# mepece-

KaeTcsi Kaxjasd H3 TNAacTHH C TOBEPXHOCTBIO JKHAKOCTH B
sadope. Ocb y HalpaBHTh BBEpX Ho pe6py KJIWUHA, OCb X —
TOPH3OHTAJBLHO BAOJIb BHYTPEHHEH NOBEPXHOCTH [JIACTHHHI,

. Paclo/IOKHB 3TY OCb HA YPOBHE XHIKOCTH BHE K/IHHA. Hoaepx—
. HOCTHOE HaTsiKeHHe JKUJAKOCTH PaBHO .

2.189. Ilocsie MOKpHITHA cjoeM. Napapura paguyc orrBep-
cTuit pemera craj paeed r=1,50 mm. Tlpuuss. Bo BHuUMaHHe,
YTO BOXd He cMayuBaer napa(pm{, ONpeleNuTh BHICOTY h cJIos

-BOJBI, KOTOprﬁ MO2KHO HOCHTbL B peIleTe Tak, yTOOHE BOja He

NPOJIHJIACh YepPe3 OTBePCTHS.
2.190. Onpenenuts, Ha Kakoh myéuﬂe h ofpasyiorcs

‘n‘y3mpbxu r4sa B BOJE, €C/H NPH BCILILITHH NySHPEKOB HX

4 n B Casenbes s o7
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pagnyc ywseaunnnaerca B.M=1,10 pasa, xocruras H3. IO
nepxnoctiy snavenus r=1,00 MM, ATMocthepHO@ AaBienHe

p- 1,00:10* ITa, Caurars, uro Temneparypa rasa B nysHpLKe

BO BpeMH BCILIBITASL He H3MeHsIeTcsH,

2.9. Pa3opbic PaBHOBECHA H NPEBPALICHHA

2,191. Y Kaxnx pellccTd paBIOBECHEIH NMepexof H3 TBep-
noit Gasul B ra3’oo6pa3Hyio IIPOHCXOAHT TPH ~armochepHOM
JaBJICHUHM, MMHYSl XKHAKYIO da3y?

2.192. Jna obnacTd TemnepaTtyp, B KOTOPOH YAeNbHBIM
06’I>eMOM }xmxocm MOXKHO IIpeHefpeub N0 CPAaBHEHHIO C
YIeNbHBM OOBEMOM HACHIIIeH-
HOrO Tlapa, HafTH 3aBHCH-
MOCTH JAaBJ€HHA HACHIIEHHBIX
napos p, . OT Temueparypu 7.
YpeabHyio Tennory mapoobpa-
30BaHHsl ¢ CuyuTaTh HE 3aBHU-
cAilell OT TeMiepaTypel.

2.193. Ha puc. 2.27 nana
y, v H30TepMa HEKOTOPOro. Bellect-
Puc. 2.97 Ba. TopHsoHTanbHHE yuacTox

H30TEPMBI COOTBETCTBYET [BYX-
(basHBEIM COCTOAHHAM «XKHAKOCTD -+ HachillieHHIH Tapy. M3BecT-
Hpl: Temneparypa T, JaBjeHHe HAacCBIIEHHOrO Napa p, p NpH
3TOH TemIeparype, Macca BeIECTBA M, yAeNbHAs TemIoTa
HCHapenns gy, YAeAbHbIEe 0GbeMbl X KUAKOCTH V; ¥ HACBUIEHHOTO
napa Vi Ha¥ru:

a) paGory A;; COBEPIUIEHHYIO BEIIECTBOM NpH nepexozr.e
U3 COCTOfHMA [ B cocrosAHHe 2,

6) KOJMUECTBO TEMAUTH Qm, nonyqeﬂﬂoe npH 3TOM nepe-
xoze,

B) NpHpaileHHe BHYTPEHHE! 3Hepruu Uy—Us;

I) NPUPAIIEHUE SHTPONHH Sy=8;

i) npupameﬂﬂe ¢BOGOAHOM SHeprun Fy—F;, :

2.194, Ha pnc, -2, 28 riokasara Touka A Ha KPHBOH yIpy-
TOCTH HACHINEHHOTO Nlapa HeKoToporo Beulecrsa, Yro coor-
BETCTBYeT 5Tolt TOUKE Ha juarpamme p, V?

2,195. Ha puc. 2.29 noxasad yyacTOK H30TEPMbI, OTBEda-
IOIUH Nepexoly HEKOTOPOro BEIIeCTBa H3 KPHCTaNIHYecKOTo
B XKHJKOe cocTosiHHe, UTO COOTBETCTBYET 3TOMY YYacTKy Ha
guarpamme p, T? .
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e e ot

. 6apa,

2,196. Ha puc. 2.30 @ uso6paKeHsl TPU H30TEPMBI H H30-

a) H3o6pasuth 3TH JUHUH HA gHarpamme p, T, NpHBEREH-

-nofi Ha pume. 2.30 6.

7 g
p
/f/iucmaﬂﬂ Hudrocme
. Kubrocms' + rpucman
i
0 = 7 7
’ Pue. 2,29
Ak ’
P
1/ > g
a .
Pue, 2.30

. 6) Uro coorBerctByer Ha xuarpamme. p, T ofnmactd, pac-
TIOJIOKEHHOH TOA KoJIOKoJoo6pasHoR KpHBo#l Ha puc. 2.30 o?

2.10. $usnuecKkass KMHETHKA

2.197. 3asop MeXLy ABYMS OHeHb AJHHAHBIMH KOaKCHAMb-
HBIMH HUJHHAPHIECKHMH TIOBEPXHOCTAMH 3allojiHeH ONHOPOJ-
HbiM H30TPONHBIM BellecTBOM. Paiuychl HOBEpXHOCTEH: ry==
=5,00 M, r,=7,00 cM. BHyTpeHHIST NOBEPXHOCTE NOAJChHKHU-
paerca npu Ty=290 K, Hapyxnaa nosepxnocrb — npu I'y=
=320 K. Hafitn q19 cpeinefi yacTy IUJHMHAPOB 3aBHCHMOCTb
Temneparypbx T or paccTosiHHs r JO OCH.

2.198. 3a30p MexIy JOBYMsl KOHIEHTPMUECKUMH cdepaMmu
3aNOMHeH ONHOPOIHBIM H3OTPONHBIM BEILECTBOM. Paamycht
4% 99



cep DaBHEL r,== =10,0 oM H 7,=20,0 cMm. TToBepxHOCTh BHYT-

penie! ceppl noptepxRHBaerca npu temneparype 77;=400,0K,

110BCPX110CTh BHelHeH cepbl — NpH Temnepatype T ,=300,0K:

B 3THX ycaoBHAX or BHYTpeHHell chephl K BHeELIHeH Teyer

YCTaHOBHBIIHHACA TenyoBol NoTok ¢=1,000 kBt. Cuurasa ten-
. JIONPOBOAHOCTL % BELLECTBA B 3a30pe He 3aBHCHAIleH OT TeMIe-
patypbl, ONpENeIHMTh:

5 a) sHaueHue X,
¢ o [ .
: 6)  Temmeparypy B 3asope
L T(r) Kak (QYHKOMIO DacCTOSHHA
Pre. 2.31 r oT UeHTpa cep.

2.199. Npa Tena, TemaoeM-:
KOCTb KaXkJOro H3 KOTOPHIX pa-
pHa C=500 IL}K/K COeMHEHEl cTepxHeM JnuHlbl [=40,0 ¢
C-TJIOIa/bIo -TIoNiepeyHoro cedeHust S=3,00 cm?® (pHc. 2. 31).
TensonpoBoAHOCTE CTePKHSI HE 3aBHCHT - OT TEMOEPaTypsl M
paBHa %=20,0 Br/(M-K). Tena u CTepIKeHb 00pA3yIOT Tel-
JIOM30/IMPOBAHHYIO0 CHCTeMY. B Haua/ibHEIZ MOMEHT TeMIepa-
TYpBl T&J OT/HYaloTCs APYr or Apyra. Haiitn Bpems 7, mo
MCTEYEHHH KOTOPOTO PAa3HOCTh TEMIEparTyp Tel yMeHbIIHTC:
B =2 pasa. TenjoeMKOCTbIO CTEPXKHS M HEORHOPOAHOCTHIO
TeMIepaTypsl B Ipefesax Kax/Oro H3 TeJ IpeHeOpeyb.
2.200. Kuciopon HaxomZuTCA INIPH TEMIEparype T=3OO K
nox nasjenneMm p=1,00-10% ITa. Onpenenuts: ,
a) cpenHIOl0 IJIHHY CBOGOAHOrO Hpobera MOMEKY.a A,
6) cpeinee BpeMms CcBOGOZHOTO NPOGEra MOJEKYJ 7.
CpaBHUTb A CO CPEAHHM PACCTOSHHEM MEXIY MOJEKyJaaMH
(@) (cM. sanauy 2.6).. S
2,201, Ha#ity uHcj0 v CTOJKHOBEHUH 3a ceKyHay MEXRY
MOJIEKYJI4MH a30Ta, COIePKaulIMHCH B | M® mpx p—l 00-10%I1a
n T=300 K. ‘
2.202. TeHJIOl'IpOBO,ELHOCTb reJust npu t=0 °C " p—1013 rTla
paBHa %=0,143 B1/ (M- K). Cuurtas uucioBoii KosdpuuUeHT
B BRIpaXeHHAX Ana D, x u M paBHEM 1/3; oueHuTH KO3(-
(bHLHeHT caMoambcbysuu D vi BI3KOCTh 1 Tefusl [IPH TeX XKe. Y-
JoBusax. CpaBHUTH NOJyYEHHBIE 3HAYEHHS ¢ TaGHHUHBIMH. (no-
JYYEHHBIMH 3KCIepPHMEHTAJIBHO),
2.203. Koapuiuent camoauddysnu Kucnopo;(a npu t=0 °C
- u p=1013 rlla pases D=1,8-10"5 m¥/c. Ouennuts CpenHIon
AJIHHY CBOOONHOTO NMPOGEra A MoJIEKYJ KUCIOPOAA NIPH TeX XKe
ycnosuax. CpasHHTL A €O CpeHHM paccmﬂﬂneM (a) Mexmy
Mosekynamu (cM. 3azauy 2.6).
2.204. Bpruncauth KodhdHUHEHT D12 B3aHMHOH ,zqupysun ‘

BOZOpOJa M asoTa IpH TeMHepaType =300 K. 1 zaejenun '

p=1,00.10° Ma. s
100, ,

'KOH YroJl o 3aKPYTHTCS HUTb, €CTH HHXK- -

2,205. Mexny asyms Napajjie/IbHBIMH TJIOCKHMH OYEHD
GonbLIMMH TinacTHizamMi HMeercst 3asop. a=1,00 cm, samon--
HEHHbIH aproHoM. Mexpy NJIacTHHaMM HOJJEP)KHBaercA pas-

~ Hoctb Temneparyp. AT=1,00 K (7,=299,5 K; T,=300,5 K).

OueHuTh MNJOTHOCTH TEIIOBOIO IOTOKa ¢/S B ciydae, ecJH
JlaBJieHHe aproHa pasuo: ‘a) 1,00-10% ITa, 6) 1,00-10¢ [Ia,
B) 1,00-10-1 Tla, r) 1,00-10-2 T]a. _

Ilpumevyanue. Ciaeayer HMeTh B BUAY, 4TO dopMy.a -

= 140{v)\cy faeT JHLIb NOPSAOK BEJIHYHHEL TENIONPOBOAHOCTH

‘rasos. YucsoBoe sHaueHHe %, OnpefejeHHoe IO 3TOH  ¢op-
-MyJe, MOXKeT OTJIHYAThCH OT IKCHEPHUMEHTANBHOrO B HECKOJIbKO

pas.
2.206. B repmoc HanuTa Boaa Maccel m=1,00 kr. Bayrpen-

_HAASL NOBePXHOCTEL Gasuiona TepMoca S=T700 cm?. 3a30p MeXKAY

BHYTPeHHHM H BHeIIHUM cocyAaMH 6amtona a=5,00 mm. [as-

- lenue rasa B 3asope p=0,100 I'la. ITonarasi, 4TG -@TBON -TeN/a

OT COJIEPKUMOr0 TEPMOCA OCYLIECTBJASETCS TOABKO 3a CYeT
TeNJIONPOBOXHOCTH ra3a B 3a3ope, Olpe/e/iuTh, 3a Kakoe NMpH- .
MepHO Bpewmsl T TeMliepatypa Boasl ymensmures or 90 so 80°C.
Temneparypy ‘BHe Tepmoca npuHATh pasHoii 20 °C.

2.207. Topu3oHTA/ILHO PACHONOXKeHHHBIH IUCK pajuyca R=
=0,200 M ‘nofBeuIeH Ha TOHKOH YNpYyrofl HATH Haj TaKHM XKe .
VKpellJieHubIM Ha BepTHKasibHOH ocu auckom. Kosdxpuuuenr
KPYUeHHsT HHTH (OTHOLIEHHe TIPHJIOMKEH- P ‘
HOTrO ~ Bpalaiolllero ' MOMeHTa K YLy
3akpyuuBanus) y=3,62-10"¢ H.wm/paa.
3asop mexay auckamu -a=>5,00 mm. -Ha ra-

HUil JMCK TPUBECTH BO BpalleHHe C yrao-
Boil cKopocTeio ©=20,0 pazn/c?

2.208. Ogun u3 CIOCOG0B H3MepeHua
BSI3KOCTH I'a3oB 3aK/iouaercss B Habjione-
HHHM CKOPOCTH 3aTYXaHUS KPYTHJIbHBEIX KO-
ne6anuil ‘TOPH3OHTANBLHOrO IUCKA, NOABE-
IIEHHOT'O0 Ha TOHKOH YyHpyrofl HHTH Hal
TaKHM JK€ HEMOABHKHLIM JHCKOM (pHC. Puc. 2.32

-2.32). Ionyunts Gopmy.1y, CBA3LIBAIOLLYIO

BASKOCTb 1] 'asa, HaXONAWIErocsl MEXAy JA¥CKamu, ¢ Mac-
coit aHCKa m, pajgHycoM IucKa R, 3a30poM @ H KoagpopHuu-
€HTOM 3aTyXaHHusd KoseGaHuil f. Ct{ma‘rb 9T0 TpeHHst B HOA-
Bece HeT.

2.209. B TOHKO!H mneperopoike, pasfensiioliell cocya Ha
JBe 4aCTH, HMeeTcs KpYyrIJoe oTBepcTHe paauyca r=1,00 mm.

, B cocyme HaxoxuTcs renmit noxy nasjeHueM p=1,00 ITa.

Creuku cocyZa nofuep:KuBaOTCs HpH Temneparype 7=300 K.
- 101



OnpegennTh KOAHUCCTBO v - MOJEKYJ, NPOJETAIOIHX Hepes

OTDEPCTHC BB CAHHHIYY BPEMEHH B’ KakIOM W3 HalpaBJIeHuy.-
2.210. I'a3, sakmoyeHHBI B cocyle obbemMa V, BhITeKaer

I BAKYYM Uepes OTBepCTHe, AMAMeTp KOTOPOro MHOTO MeHblie
AMUHBL CBOGOHOTO npobera MoJekya. Iliomaze orsepcius
paBHa S. TIpomece nporeKaeT H30TEPMHYECKH IpH TeMItepa-
Type T. HaiiTu Bpewms T, 32 KOTOpOe AaBJjeHHE ra3a B COCyJe
yMeHbHIaeTcs B 1] pa3. MoaspHas macca rasa paBHa M.
2.211. [Ba _Cocyza pasjiesIeH ! TOHKOIi HE MPOBOAAILEH Tell-
Jo npokaaaxoi. Crenkn cocyaa.l noaaep:KuBaoTca NpH TeM-
ncpdrype T,=300 K, cocyma 2 — npu -TeMneparype Ta~
==500 K, Cocymul coolatorcs yepes OTBEPCTHE, pasMepsl
KoToporo B 15 pas MeHblie cpeaHell JTHHEL CBOGOJHOTO IPO-
Gera MOJIEKYJl rasa, 3alOJHAIOMEr0 COCyAbl. Y CTaHOBHBLIEECH

Jiapjienue rasa B cocyje | paeHo p;=0,100 ITa. Uemy pasno

JaBJeHué rasa p, B cocyjae 2?
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- BJIEKTPMYECTBO H MATHETH3M

Q6osHauenusy

A ~i"pabora

A, < oTHOCHTeNbHAS aTOMHast
Mmacca

a — pajuyc

B — MarynTHas HHAYKUHA

b < panuyc, paccrosiHHe

C = - SMEKTPHYECKAA eMKOCTh

Ca L nqupKyJAAUMA  BeKTopa 4

¢ <X CKOPOCTb CBETa B BaKyyme

D i 5nekTpHUECKOe CMelleHHe

d -» Auamerp, pacCTosiHHe, TOJ-

;. lHHa

E ~ HanpsXeHHOCTb 8JEKTPH-
Heckoro noms

& —pnexTpOBHKYMAA CHAE,
HeficTBylomee 3HaYeHHe
9. A. C.

€ — JIeMeHTAPHHEH 3apfaf

F — cuna

H =« HanpAXKeHHOCTD MarHKT-
HOTO TIOJS

I — cuna TOKa

J - ftamarHMYEHHOCTD

i — IIOTHOCTB TOKA

k — x0oshpULHEHT KpYYEHHS, KO-
adduIHEHT TPEHUSR

L —~— MHAYKTHBHOCTH

Ljy ~ psaumnas KHAYKTHB-

i HOCTB

| — pnnnea, paccTogHHE

M — momeHT HMOyJabCa

m — Macca

me — Macca SJEKTPOHA

7 -~ YHCJO BHTKOB Ha eJMHHLY
JIHHBL, 4acTOTa BpaleHHA

P — nonsipH30BaHHOCTH

P — MOUHOCTH

P, — ocraTouHas NOJAAPH30BaH-
HOCTB

P — dAEKTPUUCCKUR nnno.ubnuﬁ
MOMEHT, WMNyJbC

Pz #~ MATHUTHBI MoMmeHT

Q — 5lo6poTHOCTL KOHTYPa, Ko-

i JIHIECTBO TeNJOTHI

g < 5NeKTPHYECKHI 3apsn

R & axrumHOe conpoma.neﬂne
panuyc

I — pajnyc-BEeKTOp

F & pamuyc, pacCTOSTHHE

S — naoiaAb, NOBEPXHOCTh

5§ — myThb

T — mepuof KoneGaHui

¢ — ppems

U — nanpsikende, passocAb mo-
TEHILUAJIOB

V ~ of6bem .

W — sneprusa

W — YCKOpEeHue

@ — IJIOTHOCTb SHEPTHH

& — yroxa

8 — OTHocuTeNBHAS norpei-
HOCTH, TLIOTHOCTL  {(Macca
eIHHUIB o0BeMa)

€ — RUBJEKTPUUECKAS MPOHHILAL-
MOCTb

& — noNAPHLIL yrON

A — snuyeliHas NJIOTHOCTB 3apsfa

] =~ MarHHTHas NPOHHILAEMOCTb

¥ - YaCTOTA

0 -~ o6beMHasA IJOTHOCTb 3apsa-

; L4, yAeAbHOE CONpPOTHBIEHHE

¢ — NOBEDPXHOCTHAA HJOTHOCTH
3apsfa .

Op — TIPOYHOCTb Ha Pa3pHB

€ — BpeMs

@, — noToK BeKTOpa &

¢ — HoTeHUHAT

@ < KpyroBag 1acToTa, yIoBasg
CKOPOCTb
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3.1. DeKTpUYECKOe NONiE B BaKyyme

3.1. C xaxoH OTHOCHTeJbHOIH HOrpenIHOCTHIO 8 HANO HaMe-

‘paTh 3apsaLl nopsanka 107° Ko, yrobel oOHapyXKUTh JHCKpeT-
HYIO NPHPORY 3apsja?

3.2. Hekotopslit 3apsx UMeeT B CHCTEME orcuera K senuun-
ny g. Kakopa Gyrmer BenuuuHa 3TOTO 3apffa ¢’ B cucTeMe
orcyera K', apmkyleficss OTHOCHTeNbHO K €O CKOPOCTBIO UyP

3.3. t-IeMy paBeH cyMMaprm 3apaj ¢ MoJs 3JeKTPOHOB?

3.4. Halitu cymmapHbIit 3apsill ¢ aTOMHBIX fep Mezm co-
Jepaxatuxcst B 1 oM,

3.5. Conocrasurh CHJIY 'KYJIOHOBCKOTO B3anMOJEHCTBHS F,
ABYX SJIEKTPOHOB C CHJIOH MX I'DaBHTalHOHHOIO Bsaumo,u.eHCT-
Bus Fg.

3. 6 Bhlunciuth  YCKOpeHHe @, coOGLiaeMoe OHHM 3J/IeK-
TPOHOM IPYTOMY, HaXOAslIEMyCs OT NEePBOrO Ha PACCTOAHHH
r=1,00 MM.

3 7. Kakyio maccy my, nommeH Gbi1 6bI HMETH OPOTOH I
TOro, . ‘UTOGHl cHJIa snempocramqecxoro OTTa/JKHBaHHA JBYX
NPOTOHOB = YPaBHOBEIIUBANACh CHJIOH HX TIDABHTAIHOHHOIO
NPUTSIKEHNST?

3.8. Kakue sapsmbl gc ¥ g3 (IpONOPIHOHANbHBIE MaccaM
Mg ¥ M3) HYXHO OblI0 6B COOGLIHTE Commy u 3eMsie An4 TOrO,
uTOGLI CHJIA KYJIOHOBCKOTO B3aUMOJEHCTBHSA MeMy HUMH OKa-
3a/1aChb PaBHON CHJ€ IPAaBHUTANMOHHOrO B3aHMOIEHCTBHS?

3.9. Ilpu kaxoM oauHakoBoM s CoNHIA U 3eMJH yaelb-
HOM 3apsifie g/m cunia KYJIOHOBCKOr0 B3aHMOLEHCTBHS MEXNY
HHUMH OKa3anach Obl paBHOH cHJe IpaBHTaHHOHHOTO B3aHMO-
JefictBua? CpaBHHTh NOJYyYeHHOE 3HAUEHHE ¢/m C yJe/]bHLIM
3apsiioM e/m, 3JeKTpoHa.

3.10. I/IMe}OTCH AABE CHCTEMBL TOURUREIX 3APS0B g1, 2+ ¢.v

Gir v or Qn, K Gy o s oy “Ghs ++ -y GN, 3aKPEIJeHHEIX B
TOYKAX C pa;:myc BEKTOPAMH Ty, Ty, ooy Fyy ooy Ty, M ri,
s, ... rk, .« .y Ty, Haittit cuay F, ¢ xotopoii cueTeMa sapsi-

JIOB qk ,ueHCTByeT Ha CHCTEMYy 3apsijioB ¢;.

3.11. Tlo teny obwema V pacnpenener sapsan ¢ c n1ot-
HoCcThiO P==p (r); 1I0 Teay o6bema V' pacnpeseneH Apyro# sap s
-’ . C. IVIOTHOCTRIO p= p(r’) Hanucats BhipaxeHue ILJIH'CPI.HbI
F, ¢ Kotopoil 3apsan q" nelicTByeT Ha 3apsx q.

3.12. B BepummHax NpaBBHOTO LIECTHYTOJbHHKA co cTo-
pOHOH @ NOMEIIAIOTCS TOYeUHble OAMHAKOBEIE 0 MOAYJIO 3apsi-
Iol 4. Haliti notenunas ¢ ¥ HanpsoKenHocTh noJisi E B HenTpe
IDeCTHYTOIbHHKA NPH YCJIOBHH, 4TO:

a) 3HaK BCEX 3apsJoOB ORMHAKOB,

6) 3HaKH COCENHUX 3apsJoB IPOTHBOIOJOKHEL
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3.13. N TOueUHBIX 34DPALOB Gy, G2, « + «» G4y + + +» {n Pac-
N0/I0KeHH B BAKYYMe B TOUKaX ¢ pajyc-BEeKTOPaMH Iy, Ty, . . .

‘v Ty o .. Iy, Hanucars BoipakeHus Aasi noTeHUMana @
Hanpsuxennoctd nonst E B Touke, ompejenseMoii paguyc-Bek-

TOPOM T. - —

~ 3.14. ITo obnactu V pacnpenenen sapsajs ¢ IJIOTHOCTHIO
p=p (r). Hamucarn BrIpaxkeHus /14 NoTexLUHaNa @ U HANPKEH-
HocTd noast E B Touke, ompenensieMoif pajguyc-BeKTopoM t’,

3.15. Hafity nmoreHnuan ¢ ¥ HanpsiKeHHOCTh nHoad E B
nentpe odephl paguyca R, 3apsrKeHHOHA OZHOPOJHO C fOBEPX-
HOCTHOH I[JIOTHOCTBIO. ©.

 8.16. Bapsax ¢=2,00 mxKn pacnpe;leneﬂ 'PaBHOMEDHO TIO
ofbemy Imapa paguyca R=40,0 mm. Haiitu NOTeHIHAT ¢ H
HaNpSUKEHHOCTD 11014 E B nenrpe mapa.

- 8.17. Haiitn norennuan ¢ u momynas E Hal'lpﬂ)KeHHOCTI/I
ToJIsI B LEHTpe Noychephl paguyca R, 3apAXeHHOH o;mopo;mo
C NOBEpXHOCTHOH IVIOTHOCTBIO G,

3.18. Cdepa panuyca R C LEHTPOM B Haqaae KOOleHHaT
3apsixKeHa C [IOBEPXHOCTHOH TIJIOTHOCTBIO G = kz, rie £ — KOH-
CTaHTa, 2 -— KOOPAWHATA COOTBETCTBYIOUIEH TOUKH ccpepu.
Hafitu a7 nenrtpa chepsl:

4) NOTeHUMan ¢ M HanpsKeHHocTb Toas E,

6) 3HaueHHs] NPOU3BOAHLIX O@/0x, 0p/dy M dcplaz.

3.19. Yto mnpencrasasiior co0oll 3KBHMOTEHUMANAbHBIE M0Q-
BEPXHOCTH OXHOPOIHOrO 3JIEKTPHYECKOrO Moss?

3.20. HanpsixkeHHocTb HEKoTOporo mnois uMeer BHA E=
=FEe,, rie E — koncrauta. Hanucars BEIpaente Ana HOoTeH-

' uuaza noas @.

3.21. DnexTpocratHueckoe " mose umeer pujy E= Elex+
+E.e,+Ese,, rne Ey, E,, Ej— KOHCTaHTHI.

a) $fIBasiercss M 3TO TOJe ONHOPOIHBIM?

6) Hamnucare BbIpaxeHue mas o,

3.22. HampskenHocTb HeKOTOpOI‘O aJxeKTpOCTaTquCKoro
ToJ1s onpexensnercs Buipaxenuem: E={(a/r*/?)e,, rie a — Kon-
CTaHTa.

a) fleagercss aM 3TO nNOJE OILHO HBIM?

6) Haiitu norenmuan storo moas f).

3.23. Tlorennuans HEKOTOPOIO .3JEKTPO
HuMeeT BHI @==¢ (x2y2+22).

7 a) UTo MOXKHO CKas3aTb O Xapakrtepe TIOJI ‘
.6) Haiitn Moayap E HanpsixKeHHOCTH NOJA B TOUKE X, Y, 2.
3.24. Ilorenuuax HEKOTOPOro 3JEKTPOCTATHYEEKOro Mond

UMeeT BUL: Q=@ (7, 1‘}) rje r ——paccTossHUe OT Haqa‘JIa Koop-

JuHar, ¥ — DONAPHEIA yroi.

a) Urto MOXHO CKa3aTh 0 XapakTepe no.nﬂ'-’

THYECKOro InoJast
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6) Halire moayan E HanpsXKeHHOCTH NoJfA B Touke r, O.

8.25. lloreruuan moJisi, CO3%ABAEMOr0 HEKOTOPOL CHCTeMOM
JnpsioB, uMeer Bu ¢=a(x2+y?)+0bz?, rie ¢ u b.— NONOKHU-
‘re/IbHBIE  KOHCTaHTHI,

a) Haiitn sanpsikennocts mons E u ee monyns E,

6) Kakyio ¢opmy HMeIOT SKBUIIOTEHIIHA/IbHEIE TTOBEP XHOCTH?

8) Kakyio dopMy umeioT NOBEPXHOCTH, A KOTOPHIX E=
=const?

3.26. TToreHuuasn noJs, co3fiaBaeMOro HEKOTOPOH cHCTEMOMN
sapsiion, nmeer BHA: ¢=a(x*F-y*)—b2?, TAe ‘a U b — moJ0-
HMHUTEbLIILIE  KOUCTANTHL

OTBeTHTb Ha Te Ke BOIPOCH, YTO H B 3ajaye 3.25.

- °3.27. Haxopsmuiicss B Bakyyme OYeHb TOHKHH npﬂMom
CTep)KeHb JUIVHBL 20 3apSKEH ¢ OfHMHAKOBOH BCIOTY JuHeHHON
MI0THOCTEIO A, Jlyist TOUEK, JI€KAluX Ha MPSIMOH, MepIeHyy-
KyJApHOH K OCH CTEPXKHS M NPOXOJflleil uepes ero LeHTp,
Ha#TH MOAy.b L HaNpAXKEHHOCTH IOJAA Kak q)yHKumo pac-
CTOSTHUA 7 OT IEHTpa CTEPIKHS.

3.28. lna crepkua us samauu 3.27 Hafité noTeHuman P u
MOAY L E HanpsKEeHHOCTH IOJIS B TOYKaX, JEXKallHX Ha OCH
CTEPKHsA BHE €ro, Kak QYHKIMIO DACCTOAHHS f OT LEHTPA
CTEPIKHSI. I/ICC.He/ZlOBaTb cayuait r>>q.

3.29. BoCIIONB30BABILHCH OTBETOM K 3ajade 3. 27, HOJIY'IHTB
BRIpaXkeHue HJaA MomyJa E(r) HanpseHHOCTH MOAs 6ecKo-
HeYHOH NpsAMOH HUTH, 3apsAKEHHOH OTHOPOAHO .C JHHEHHOH
NJIOTHOCTBIO A (r — PAacCTOsIHHE OT OCH HHTH).

- 3.30. Tlo ToHKOMY NpOBOJIOUHOMY KOMBLY pajuyca r=
=60,0 MM paBHOMEPHO pacmpesnesen 3apan g= =20,0 uKu.

a) IlpunsaB ock KoMbHA 3a OChb X, HAWTH HOTEHIMAT  H
Halps:KeHHOCTs nond E Ha ocH Konbua kak GyHKUuO x (na-
' 4ajl0 OTCYeTa X TIOMECTHTb B HEHTP KOJbla).

6) HccnenoBars cayuan: x=0 u |x|>r.

B) OnpenenuTb MAKCHMAaJIbHOE 3HAUEHHE MOAYJIS HATIP AKEH-
HocTH E,, ¥ KOOpPAMHATH X,, TOUEK, B KOTOPBIX OHO Habuona-
ercsl.

r). IToctpouts npuMepHble rpapuku GYHKUHH @ (x) U E, ().
BrificHHTS, ueM. /11 KPHBOH @ (X) SIBJSIOTCS TOUKH Xy,.

HanpsixeHHOCTb N0A5 BRIMUCAHTE ABYMS criocobamu: 1) uc-
X0l U3 BHIpAMKEHHS JJif HalPSKEHHOCTH NOJIS TOUSYHOro 3a-
pfifia U MPUHIHNA CYTIePIIO3HIUHN ToeH, 2) HCXoIs H3 BhIpaxe-
HHA 147 moreHuuana. CpaBHHTb.o6a cmocofa BEYHCACHHH.

3.31. ITo xpyrJofi OYeHb TOHKOH HJIACTHHKE paguyca r=

=0,100 M paBHOMEpHO pacnpeneneH 3apsiz q~—1 00 MKK.H Hpu-

HAB - OCb ' IIACTHHKH 3a OCb x,
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a) HaliTn @ u E, IJIA TOYeK, NexamuX Ha OCH, Kak GpyHKIHH
X; HCCJENOBATh MOJNyUEHHBIE BHIpAXKERUST WA [X|>>7,

6) BeuHCAUTE @ . H £, B TouKke x==100 mM..

3.32. OueHbp TOHKAasA MJIACTHHKA HMeeT (OpMYy KOJIBIIA c
BHYTPEHHHM paJMYCcOM @ ¥ BHeIHUM papuycom b. Ilo mna-
CTHHKE PaBHOMEpHO pachipenenien sapsp ¢. [Ipuusis och fina- . -
CTHHKH 3a 0Cb ¥, HATH @ U E; HA OCH IVIACTHHKH KaK byHRIHH

... HUccnenosath ciydait lx]>>b

3.33. BocnoansoBaBminchk pe3yabratoM 3afaum 3.31, mo-
JMyYHTb BRIpaenne A E. nosst GecKOHeYHOH IJIOCKOCTH, 3a-
pSXKEHHOH ONHOPOAHO & HJIOTHOCTbIO o (oCb x MepneHAUKyNsAp-
Ha K IUIOCKOCTH),

3.34. B sajaue 3.33 j1a HANPSAKEHHOCTH INOJs, CO3JaBae-
MOro GecKOHeuHOH ozmopo,nﬂo 3apsaKeHHOH IJI0CKOCTHIO, MO-

Jy4eHo - BhpaxkeHHe E = 5o~ . BosbMeM TOYKy P, oTcrosiuiyio
- OT MJIOCKOCTH Ha paccromme b (puc. 3.1). IMposenem Boxpyv
| OCHOBAHHS TepNeHJHKYJfApa, ONYIIEHHOro Ha p ,
| IIOCKOCTb U3 TOYKH P, OKPYKHOCTb Pajuyca a. s

TpeGyetcsi HaliTh 3HaueHine ¢, NPH KOTOPOM Ha- ‘

NPSAKEHHOCTb, Co3jaBaeMas B P 3apajamu, o« 0"

' pacnonoXeHHBIMH BHYTPH OKPYKHOCTH, COCTaB- s [
JISIET MOJIOBHHY MNOJHOHA HampsXKeHHOCTH; Ompe- b
' JeNUTh TaKkXe r U ¥, COOTBETCTBYIOUIHE 3TOMY . L.

3HAYEHHIO a.
3.35. ImeeTcst MIIOCKUH KOHIAEHCATOP € KPyT- Puc. 3.1

JIBIMH TUTACTHHAMH PafUyCa 7, OTCTOSILIUMH IPYT

OT Apyra Ha paccTostHHue 2a (a<<r ). [lnacTuraM cooBurenb! ofu-

_HaKoBble 10 MOAYJI0 pasHouMeHHble sapsaiel. ‘Ocb, mnpoxozd-
Y0 Yepes LEHTPH M1acThH, o6osHayuM Oykeod x. Hauano

KOOPJIMHAT MOMECTHM B LIEHTP KoHzeHcaropa. Ilosaras, uro
3apsiAbl pacnpesieNenbl N0 IIACTHHAM PABHOMEPHO C IIOTHOC
TBIO ~-0' M —0), HCC/IEA0BAT HANPFKEHHOCTs 1ost E B TOYKAX,
Jgexaux Ha ocu X, C sroft menpio Ha#Tu:

a) E, kak QyHKIHIO X,

6) £,(0), T. e. E, B IleHTpe KOHJeHCATOpA,

B) E.(a—0), 1. e. E;, B TOYKE C KOODAHHATOH X=q—8
(6—0), .

r) E,(a+0), 1. e. E, B TOUKe C KOOpAHHATOH X=q-0
(6—0),

A) E, Kak OYHKIMIO X B TOUKaX, A1 KOTOPHIX |X[>>r

Tonmuno#i nuacTHH npeHeSpeds.

-3.36. Hafitn norenuuan ¢ M Momy/ib E HampsHKeHHOCTH
IOJIST JUTIONA KaK YHKUUM r U § (r — pacCTOsIHHE OT HeHTpa
Junons, ¥ — yroJa MeXAy OChIO QUIONS U HalpaB/eHHEM OT

107



HeHuTpa JHnosst K narmoﬁ TOUKE). . SneKTquecKHﬁ MOMEHT
JHUOA papel p.

3.37. Kakum cBOHCTEOM oGna,zLaeT S.TE‘KTpHLIeCKI/IH JHUIOJb-

LT MOMEHT P HEHTPa/ibHOH CHCTEMBI 3apsI0B?

3.38. Kakyio pa6ory A HyXHO COBeplINThH, YTOOBI IIQBED-
HYTh JHNO/Ab .C MOMEHTOM P U3 NOoJOXKeHHus 0o nomo E B nono-
XKeHHe TPOTHB M0asA? _

'3.39. Uemy paBeH 2MeKTPHUECKHH JHIOJBHBIE MOMEHT
p: a) keagpynoxsi, 6) okrymouss?

3.40. Haiitu cuny F B3auMomeHCTBHUS ABYX MOJEKYJ BOJbI,
OTCTOSIIUMX JPyr OT Jpyra mna paccrosHue [=1,00-10"¢m
(10 nM). DiekrpudeCcKHH AUNOJLHLIE MOMEHT MOJIEKY.bl BOZAbI
p=0,62.10"2 Ka.m. Jlunosububie MOMEHTBI MOJIEKYJ CHYHTATDL
pacnooReHHBIMA  BAOJIb  COEZUHSIOUWEH MOJEKYAbl NPSMOH.

3.41. JIBa oQUHaKOBBHIX 3apsija g IOMELAIOTCA B TOYKax
C KOOpHHATAMH (+a, 0) u (—a, 0) (pHc 3.2). Ha#itu anexr-
PHYECKHH ~NUINONBLHBIE MOMEHT P 3TOH CHCTEMBI: OTHOCHTENBHO
TOUEK ¢ KOQOpAHHATAMH: a) (—a, 0), 6) (+a, 0), B) (0, 0),
r) (0, +a).

4
Q-
y \ RN
+(0,ta) Ve a \.\
+Qd/ a a N +¢
+g +g . ~ 7 z
._._O._.______l............__O—————>~ [ \\. a Ve
a0 0 (+a,0) & ¥ Pt
o R TR -g
.Puc. 3.2 Puc. 3.3..

3.42, Penuth 3a1xaqy 3.41, samenuB B Touke (—a, 0)

sapsaf +g Ha —q.

3.43, Ha puc. 3.3 usobpaxena cucrema sapsmoa.

1. Kak Ha3biBaeTcsl Takas CHCTeMa?

2. Uemy paBeH 3/MEKTPHYECKUH. JUNOTBHBIN MOMEHT p sTOR
CHCTEMB! 3ap#J0B?

3. Haiitn npuGHIKeHHOE 3HAYEHHE NMOTEHLHANA @ B TOUKE
¢ KoopauHaTtamu: a) (r, 0), 6) (r, n, B) (0, ). Bo BCEX CaIy-
gasx r>a.

4. CpaBHHTb HOTeHuHa.n @ B TOUKE - (r, 0) c nm'eﬂuna.nom
¢’, KOTOpHIH co3/iaBaJt Gl B TOH 2Ke TOUKe AHIIOND, 3apAkl KOTO-
- poro ~+¢ u —q nomemanuch Ol B ToYKax (+a, 0) u (—a, 0)..
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. 3.44. 3apsaner cucTeMbl, H300paKEHHOH Ha pue. 3.4, Jxe}xa'p
| B IVIOCKOCTH X, Y H [OMEIAIOTCS B BEPUIMHAX HIECTHYTOJbHIKE
co croponoit a=10,0 mm; g=1,00 MgK.

" 1. Hafitu 9nempmecxﬂi’1 JQUTIONBHBIA MOMEHT P CHCTEME, &
' TAKMKEe MOAYJb p 3TOr0 MOMEHTA. X
2. Onpezv.eﬂmb B IUITONBHOM MPHOIHKEHHH TOTEHLHAT @,

CG3JABaeMBIl CHCTEMOH B TOUKE C KOOpJAHHaTaMHa x1—~y1m"

=1,00 m.
g 3. Hatitn mauGonsuwee ¢, #
n+¢ = © HauMeHbllee ;.  SHAUEHHS [0
e TEHLUata Ha pacCTOAHHH 7=
: ‘—gq’ *Q+q ==1,00 M OT ‘HEHTPa CHCTEMH.
! ) 3.45. PacnonioxeHHb Ha oCH
j 7 ] 7~ X TOHKHUH CTEpXKeHb JIHHBI Qa\
- ‘ + ,
gO | Oy 0
) O 5‘
a a 5
Yt 5
‘Puc. 3.4 Puc. 3.5 :

3apsKeH OIHOPOAHO C JMHEHHOH MioTHOCTBIO A (puc. 3.5).
Haiit 3/eXTpuYecKHil JUNOIBHBIN MOMEHT P CTEPHKHS OTHOCH-
TeJbHO: a) JIEBOro KOHLA, 6) cepeauHBl, B) NPaBoro KOHUa
CTEp3KHSA. '

3.46. Pemytb 3amawy 3.45 mia cayuvasi, korja JuHeHHas .
TJIOTHOCTD 3apsijla H3MeHseTCs 10 3aKOHY A=Fkx (k — KoHCTaH-
Ta, HayaJo KOODAMHAT MOMEIaeTcsl B CepelHe CTepXKHA).

3.47. Tlo ToHKOMY Koablly pajiiyca R pachmpeieseH paB-
HOMEPHO 32N —~4. B ueHTpe Kodblia pacnofoxeHx TOUeYHBIH
3apap -+q.

1. UeMy paBel 5eKTpHUECKUi JUNOBHEI MOMEHT p 5TOH
CHCTEMbI 3apsiJIoB?

2. a) IIpunsB ocb KoJblLa 32 0Cb X, Hayaso KOTOpOli moMe-
aercsl B lIeHTPe KO/bLa, HAaliTH MOTeHIIHaN ¢ U HANPAKEeHHOCTh
nonst E pist Toyek OCH, KOOPAMHATA X KOTOPBIX MO MOAYJIO

' MHOTO GoJibille paanyca Kosbua R (|x>R); 6) Kakum MyJIbTH-
TOJIEM CO31ACTCsT JIaHHOe aﬂeKTpuqecr{oe none? ‘

3.48. Hafitu sneKTpHYECKHl IUNOALHEIE MOMEHT P C(bepbl
u3 3ajaun 3.18.

“3.49. Bocnonb3oBaBIIHCh pe3yJIbTaToOM 3aiauu 3.48, HaliTH
noTeHIHaa @ NOJsA, CO37aBaeMoro chepoil H3 sajauyt 3.18 na
paccrosiHHAX OT LEHTpa Cfephl r, MHOrO GOJbIUIHX pa;myca
cepsi ‘R (r>R).

3.50. Y usobpaxennoit Ha puc. 3.6 cucremb SapH}]pB e—
3JlemeﬁTapHuﬁ sapsan, a=0,100 Bm. '
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1. Onpeneanrn:

#) JWMUIBHBI MOMEHT P CHCTEMBI,

6) 11p1GAIKEeHHBIC 3HaYeH ST NOTEHIHANA @ ¥ MOAYJI HAHPS -
xcHHocTi noast E B Touke, Jiexaniell Ha OCH CHCTEMBI H OTCTOA-
wefl OT IEeHTpa CHCTEMHl Ha paccrosiuue r=10,0 um,

B) KakKuM MYJAbTHROZEM 00ycJoBJeHH ¢ ¥ E.

2. CpaBHUTP HOJNYYEHHHIC 3HaueHAS ¢ H E co 3naucHHSIMH
@' 1 E’ nonsl TOYEUHOro 3apsia —e Ha TOM XKe PacCTOAHHH 7.

3.51. Boxpyr 3apsaja --e IBHIKETCA paBHOMEPHO MO KPYyro-
BOA TpaekTopuH paanyca a=0,100 uM 3apsax —e. Ilentp Tpaex-
TOPHH coBnajaer ¢ 3sapagom -e. Haiit:

a) cpenuee sHayeHHe! AHNONLHOrO MoMeHTa (p) 3Toft cH-
CTeMBH],

6) cpeanue sHAYEHHs HOTeHUMANA (@) H MOAYJIs1 HANPAXKeH-

HoctH nons (L) B ToUKe, Jexallell B IVIOCKOCTH TPAeKTOPHH Ha
paccroanud r=10,0 nm or 3a-

ol-4 +2¢. - 4
e /G- psna . CpaBHHTb nonyyeH-
'\i a -.T a. |- HuA pe3yJbTaT C OTBETOM K
! I -1 zanaue 3.50, 1. 6).
Puc. 3.6 3.52. Hcxoma wu3 onpene-

JICHUS IHBEPreHIMH BEKTOpa a
KaK npefena oruoumienns noroka @, gepes 3aMKHYTyIO Ilo-
BEPXHOCTL K 00BeMy V, OTpaHHUEHHOMY 3TOM [IOBEP XHOCTBIO:
Va = 11m (@,/V), onpefenuTb AUBEPreHLHIO CAEYIOUINX BEK-

Topﬂmx, noneﬁ: 7 ‘
a) a=[(x)e,, rle f(x) — HeKOTOpas QyHKUHS AEKAPTOBOK
KOOPJAHHATHI - X,

‘6) a=r, Ilie T — PajHyC-BeKTOD TOUKU, B KOTOPOH ompe-

JeNsieTcs MBEPTeHIHs,

B) a—e,, Ille €, — OPT PAAHYC-BEKTOPa TOUKH, B KOTOPOM
- ompenessiercsas IUBEpreHius, ,

r) a=f(r)e;, rae f(r) — HeKoTOpast GpyHKIUSI MOXY/ISA paju-
yc-BEKTOpa.

3.53. Mmeercs opHopoxuoe HoJe HEKOTOPOTO BEKTOpa a.

Onpenenuts:

a) JMBEPreHIHIO 3TOro Nojid Va,

6) NOTOK BEKTOpa a uepes NPOUSBOIBbHYIO 3aMKHYTYIO HO-
pepxnocts @,.

3.54. BothaOBaBmﬂcb TeM, YTO OJIHOPOJHOE BEKTOPHOE
NOVIé He HMEET HCTOUHHKOB, A0Ka3aTh, YTO YIS NPOM3BOJIBHON

SaMKHYTOH INOBEPXHOCTH § dS=0.

3,85, Brpuncauts noroxk @, panuyc-sekropa r uepes chepy
pa,zmyca R ¢ uenAtpom B Hauajle KOODJAHHAT.
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3.56. Uemy pasen uarerpan § rdS, raer— pa)myc-BeK'rop

TOUKH, B KOTOPOH - HOMeﬂlaeTCﬂ 3/IeMeHT MOBEpXHOCTH dS,
S — NMPOM3BO/bHASL 3AMKHyTas MOBEPXHOCTb, OrPaHHYHBAI0-
was oonem V,

3.57. HsBectHa dynxmus f(r), onpepensiomas JMBepreH-
U0 BekTOpHoro mnois a: Va=f(r). Hamucath Bbipaxenue
11 noroxa @, BeKropa a uepes chepy pamayca R c nentpom B
Hayajle KOOPJIHHAT.

3.58. B ofaacTH BeKTOpHOrO NoJIA a HMeeTcd BoOoOpaiKae-
Mast 3aMKHYTasi HOBEPXHOCTD S, BHYTPH KoTOpoi#i Briody Va=0.
Pasaennm S npou3BoibHO Ha jBe yacTd Sy # S,. B Kakom co-
oTHOIIeHHH HaxoisaTrcsa notokH ®; n @, BekTopa a gepes Sy
H S;?

3.59. Vimeercss OCeCHMMETPHYHOE HOJe, CO3JAaBaeMoe B
BaKyyMe TOHKOH GeCKOHEUHOil OJHOPOAHO 3aPSKEHHOH HHTHIO.
Jlunefinas HAOTHOCTR 3apsia paBHa A. Mmeercs takxke BooG-
paxkaeMmas cpepryecKas NOBePXHOCTb pajuyca R ¢ LeHTpOM Ha
nata. Haiditu:

a) HPOEKUHIO HAa HOPMaJb K MOBEPXHOCTH HANPAMKEHHOCTH
nonsa E,,

6) notok @ BekTopa E uepes moBepXHOCTD.

3.60. Haiitn 3aBHCHMOCTh HJAGTHOCTH 3apAAOB £ OT AeKap-
TOBBIX KOODIHUHAT X, Y, 2, IIPH KOTOPOH HaIpsKEHHOCTb HOJA
OonyuCHIBANACh Obl cpyHKuHen E=1Ixe,+2y% +32%..

3.61. Haiiti 3aBHCUMOCTD IJAOTHOCTH sap;moa - OT MOAYS
r paguy¢-BeKTopa, IPH KOTOPO#l HaNpsKEHHOCTh 10AST OMHCH-

" Bajach Obl ¢yHkuued E=A exp (—ar)e,, rae A H o — KOH-

CTaHThI,

3.62. 1. Kakas cucreMa 3apsJi0B MOXKET cO3/aTh B BaKyyMe
nojte ¢ HanpskeHHOCTBI0O E=ar (22— koHcraura, r— paguyc-
BEKTOD)?

2. Uemy pases /11 Takoro nons norox @, sexropa E uepes
IPOHU3BOJBHYIO IOBEPXHOCTL S, OrpaHUUHBAION(YI0 00beM V?

3.63. lcxons u3 onpejeneHus NPOeKUMH POTOpPaA BEKTOpa
a Ha HalpaBJieHHe N KaK Npeje/ia OTHOWCHHs NUPKYJIstildh C,
1O KOHTYPY, JIEKalleMy B IIOCKOCTH, TepIIeHAUKY ISIPHOH K Ha-
NPaBJIEHAI0 N, K OrPaHHYEHHOH KOHTYDOM MOBEPXHOCTH St
[valsp ,,—11m (C /S), onpez(enmb porTop caenyroHX BeKTop~

HBIX noneu. :
a) a=f(x)ey, rae f(x) — HeKOTOPaH byHRUNA ;Lexap'rosou
Koopzmﬂa'rm X,
' 6) a=r, rie r — pa,zmyc BEKTOP TOYKH, B KOTOPOH ompe-
AMACTCH POTOP,
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B) a=e,, IJie e, — OpT pa;myc BEKTOpa TOYKH, B KOTOpOi

olIpeie/IfAeTCs- poTop,
r) a=f(r)e,, rae f(ry — HekoTOpas (pyHKUHSA MOHYJS pa-
JHycC-BEKTOpa. )
3.64. BOCHOJIb3OBaBIHI/ICb TEM, YTO B3STHIH 10 JIIOGOMY 3aM-

" KHYTOMY KOHTYDY ‘Cﬁ dl paseH Hy/0, 10Ka3aTh, YTO OZHOPOA-
HOe BEKTOPHOe MoJie SABJsIeTcs Ge3BHXPEBBIM.

3.65. Moxer s d/eKTpoOCTaTHUECKOE Nosie HMeTh BHA E=
=a(ye.—xe,)?

3.66. HIns mons E—~——a(yex—xey) BBHIYHC/THTE:

a) poTop B TOYKE C Koopjauvaramu (X, y, 2),

6) uupkyasuuio C 10 OKPYXKHOCTH pazuyca b, nexaefl B
IUIOCKOCTH X, Y (C HEHTPOM B IPOH3BOJIbHOM Tque) HanpasJje-
Hue o6xofa obpasyer C OCbi0 2 IIPABOBHHTOBYIO CHCTEMY.

3.67. Mmeerca GeckoHeyHast IUIOCKOCTb, 3apsKeHHasl Of-
HOPOJHO.C IVIOTHOCTHIO 6. OCb X NepNeHAUuKyIApHa K MIOCKO-
CTH; HAYa/no OTCYeTa X HaXOAUTCS B TOUKE nepeceqeumi oCH C
IJIOCKOCTBIO.

a) BOCIO/IB30BABILHCEH Teopezv'on Iaycca, HailiTH BLIp@XKEeHHE
anst E, B Touke ¢ KoopJuHatoii x. CpaBHUTH NMOJYYeHHHIH pe-
3yJabTAaT C OTBETOM .K 3ajaue 3.33.

6) Haiitn saBucuMocTs ¢ OT x.

B) MOXHO JIH OTHOPMHPOBATh BHIpQXKEHHE /ST ¢ TaK, 9TOGR
¢ ofpaiajcss B HyJb Ha OGECKOHEYHOCTH?

3.68. Moxker Jin 1oJie BHE PA3SHOUMEHHO H o,m-xopozmo 3ap-
JKeHHBIX NapaJyie/bHBIX GeCKOHEUHBIX rmocxomen GbITh, . OT-
JIMYHBIM OT HYyJA?

3.69. [Ipe mapassenbHble GecKOHEUHbIE TIJIOCKOCTH 3apsxKe-
HBI: OjiHa C ILIOTHOCTBIO O,=-4,42.107 Kn/m?, Apyras .c
TJIOTHOCTBIO 0,=—38,84-107** Ka/m? (puc. 3.7). Haitru Hanpsi-
xenHocTb nojast E IS Kam ol 3 obaacteii: A, B u C.
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3.70. - Ipe napannenbHele GeCKOHEUHbIE TJIOCKOCTH 3apsiKe-

HbI 'PA3HOMMEHHO" C:Pa3HBEIMU 110 MOJYJIIO IVIOTHOCTSIMH ~-0; H

—0;. AGcuMCCHl YKa3aHHBIX Ha pHC. 3.8 TOYEK PaBHBL X;==- .
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3,00 M, xs=—1,00M, xs=-+2,00M, x,=-+3,00m Pas-

HOCTb NOTEHLHANOB MeXAy TOYKaMH. 2 M | paBHa @;—@;=
=400 B. -

a) Kakas u3 mioTHocTeli (—l—(y1 HJIH —G;) 6oJiblile TG MO-
RyJaio?

6) UeMy paBHa pa3HOCTb HOTEHLHAJOB, @, —@3?

3.71. Mmeercst GeckoHeuHast OuUeHb TOHKasd NpAMasl HUTh,
3apsiKeHHass ONHOPOLHO C JIHHEHHOH NyoTHOCTHO A. Bocnodab-
30BaBIUKCE TeopeMmoll ['aycca, HafiTH MOAyJIb HallpsXKEHHOCTH
nosia E Kak QYHKUMIO pacCTOSTHHUA r OT HHTH. CpaBHHTb noJy-
YeHHBIA pe3yJsibTaT ¢ OTBETOM K 3ajaue 3.29.

3.72. BeckoHeyHasl ToHKasi mpsiMasi HUTb 3apsikena ofiHo-

. ponHo ¢ miaotHocthio A=2,00 MKi/m.

a) Haiitn E u ¢ xak QyHKiuH paccrosinus r ot uaru. Io-
TeHIMAM Ha PacCTOSHHH ro=1 M IOMOXKHTD paBHbIM Hy JI0.

6) Bemucaute £ u ¢ pas r=10,0 m.

B) MOXXHO /i OTHOPMHPOBATh NOTEHLUHAN TaK, YTOGHI on
obpamancsi B HyJb Ha GeCKOHEUHOCTH?

3.73. DseKTpombl ABYX3/MEKTPOLHONH JaMNbl (JHOKA) HMe-
10T popmy HuTH paguyca a=0,100 MM (KaTon) 1 KOaKCHAJIbHOrO
¢ mefl nuaunApa paguyca b=2,72 mMm (anon). Ha anertpoant
nofano Hanpsxkenune U=100B. Haiitu monyap cuiel F,,
KOTOpY10 OyZAeT HCHBITHIBATh 3JEKTPOH, H cHabl F,, kKoTopyio

' GYJNIET MCMBLITHIBATD MOJEKYJ/a BOIOb, HAXOAACH B TOYKE, OTCTO-

siell oT OCH Katoja Ha paccrosinue r==1,00 mM. Jdunonbueiit
MOMEHT MOJeKyan Boabl p=0,62.1072° Ka-m.

3.74. C kakoii cunoit F (Ha eIUHULRY JJIHHK )OTTAIKUBAIOTCS

JAB€ OJHOUMCHHO 3apsAKCHHbIS 6GeCKOHEYHO JTHHHBE napajaean-

. Hble HHTH ¢ OJMHAKOBOH IJIOTHOCTBIO 3apsifa A=3, 00 MxKia/m,

HaxopsulMecs Ha paccroaiun b==20,0-MM Apyr "or apyra?
Kakyio patory A (na eHHHILY JVIMHDBI) HYXKHO conepmpm.
yTo0bl COIU3HTb HHUTH JO paccroguus a=10,0 mm?

3.75. Hmeercs chepa paauyca R, sapsiKeHHas O}IHOPOAHO c
NOBEPXHOCTHOH ILJIOTHOCTBIO G.

a) Haiitu nanpsixensocts mons E B Touke, owrosmleu Ha
paccrosiHie r oT ueHtpa cheps (r<<R).

6) Kakoe 3akjioueHne BHITEKaeT H3 OtBera Ha M. a)>

B) Uemy paBeH mnoTeHuHald ¢ BHYTPH ceprl? .

3.76. Kaxkas cuna F pefictByer Ha 3JIeKTPOH, HaXoAAmu#cs
B MOJOCTH, 0O0pa30BaHHOH 3apsi:KEHHGHIM IIAPOBHIM  CJIOEM,
ecin oGbeMHasi TVIOTHOCTb P 3apsifia B CJ10€ 3aBHCHT TOJBKO OT

‘paccTosiHAsl ¢ HO LEHTpa CJos?

8.77. Wlap pamuyca R 3apsukeH OZHOPOJHO C OGBEMHOM
IJIoTHOCTBIO . Hafitn Hanpmxenﬂoc'rb noJas E H nmeuuaa.n P
AJs TOYeK BHYTPH INapa. e
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3.78. BuyTpH mapa, 3apsAXeHHOIo OAHOPOAHO ¢ OOBEMHOM
TIOTHOCTHIO P HMeeTcsT cepudecKas HONOCTh, B KOTOpOil 3a-
psEl OTCYTCTBYIOT. CMelleHne LEeHTPa MOJMOCTH OTHOCHTE/IBHO
' LeHTpa mapa Ompejensiercs BEKTOPOM a. Hattn HaNpAKeH-
Hoctb monsi - E BHYTpM HosoctH. - PaccMorperb cayuyain a=0.

3.79. B 1903 r, Jx, JIx. ToMmcon npepsoxuJ Mofenb,
COTJIaCHO KOTOPO#l aToM BoJopoJia TIpeAcTaBadeT codoil paBHO-
MEpHO 3aTOJMHEHHBIH 3apsjiom -Te miap paauyca R, BHYTpH

KOTOPOTO HAaXOAUTCA 31eKTpoH. IIpeanonaras, 4ro «cH1 TpEeHHS»
HeT, ONpPENEJHTb XapaKTep JIBIXKEHHS 3/I€KTPOHA INOCJe TOTo,
Kak OH OyJeT BEHIBE/IEH H3 IOJOKEHHS DPABHOBECHS.

3.80. Mcxonsa.n3 MoneaH aToMa, ONHCagHOR B 3ajave 3.79,
ONpeNe/UTD PajHyC NOJNOKHTEILHO 3apsiKeHHOro iapa R,
IpH KOTOPOM 4acToTa KoJieGaHHH 3JeKTpOHA COBMANaeT ¢
" gacToToft CMEeKTPaJbHON JIHHUM BOJIOPOAHOrO aroMa, oJo3na-
qaemoli cumsosioM H,. Jlnuna Bonusr stoft auAAn A=656,3 HM.
CpaBHHTb TOJMyYeHHOE 3HaUeHne R ¢ pasMepaMH aToMoB, NOJY-~
YAIOUIAMHCA U3 KHHETHYECKOH TEOpHH TIa3oB.

3.81. 3apsan ¢=1,00 uKn pacnpesesier no mapy pajauyca
R=10,0 cM ¢ 06beMHOH NJIOTHOCTBIO, INpONOpIHOHAIbHONR
pacCTosiHHIO r OT HeHTpa Iapa. Haiitm:

a) moTeHUHAN @, B LEHTPe Hiapa, .

6) noreHiyan ¢ (r) BHYTPHM mapa Kak GYHKUMIO 7,

B) MOAyJib HanpsikeHHocTH nons E (R/2) mocepenune pac-

CTOSIHUSI OT LIEHTPA Iapa 0 €ro NOBepXHOCTH.
3.82. TlpoctpaHcTBO 3alOIHEHO 3apAJOM, WJIOTHOCTh KO-
. TOPOTO H3BMeEHseTCsl 110 3AKOHY P=Q/r, THAe Py - KOHCTaHTa,
| r — paccrosinue OT. Hayajla KOOpAUHAT. Ha#it nanpsxes-
'HocTh noasi E kak ¢ymkumio paiuyc-sexkropa r. Vccnenosars
' XapakTep JHHHH HanpsaxeHHocTH. O6aacTh BOMU3H Hayala KO-
OpJMHAT HCKJIOYHTb U3 PacCMOTpeHusd.
: 3.83. IlpocTpaHCTBO 3aNOJHEHO 3apfAfOM IJIOTHOCTH p==
| =p, exp(—oar?), rue po Y. o — Koucrautel. Ha#ith E kak
“¢yukumio r. HccnenoBarte Xapaxrep noss IpH- GoiblaX H
MaabX 7 (6OJBIIMMH CUMTATh 3HAUEHHs r, YAOBJIETBOPSIOIIME
| YCJAO0BHIO or®>], MajhMH — ycaoBHO oril),

3.2, duiexTpuyecKoe 1oJe B JUNIEKTPHKAX

3.84. dusnekTpHUYECKOe TeJI0 3ap sXKeHO OLHOPOIHO C o65eM-
HO# mioTHOCTBIO Po=1,00 MkKu/M?®, Kaxopa 6yaer o6beMHas

NJIOTHOCTE 3apsja p, €CJIH TeJ'IO TNIPUBECTH B ABHXEHUE CO CKO- .

pocteio v==0,500¢?
3.85. llnanempnqecxoe T€/10, MMerolmee popMy Ky6a, 3a-
PAXKEHO OJHOPOIHO . G  NOBEPXHOCTHOH HJIOTHOCTBIO ' Op==
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=1,00 MmxKn/m?. - KarkoBa Gyzer nHoBepXHOCTHAs HJIOTHOCTD 32-
pala o, ecaM Telo HPHBECTH B JBHKCHHe B HallpaBJeHAH Of-
HOro Hu3 ero pebep co ckopocTeio v=(,500c?
~ 3.86. ToHkuil IUINEKTPHUYECKHH CTepIXKEHb 3apspKeH - Of-
HOPOZHO C JIHHEHHOH IJIOTHOCTBIO Ae=1,00 MxKa/m. KakoBa
6yIeT MuHelHas MJIOTHOCTh 3apsJa A, eC/H CTepKeHb NPUBECTH
B JABIKeHUe €O cKopocTbio v=0,500c B HanpaBieHun, o6pasyio-
1ieM ¢ HepBOHAaYaJdbHbIM HalpaBJCHHEM OCH CTEPXKHS VIO 0 ==
=30°? '

3.87. B HekoTropo#i TOUKE H3OTPONHOTO RHIAEKTPHKA -C
NPOHHIAEMOCTBIO & JeKTPHUECKOe CMeleHRe HMeeT 3HayeHHe
D. Yemy pasna nonspusoBannocts P B 310l TOuke?
© 8.88. HMetorcst jpe GecKOHeUHbIE NapaiebHble IIOCKOCTH,
3apfAXKeHHbE ¢ MJAOTHOCTAMH 40 H —o¢. IlepBoHaYa/ibHO OHH
HAXOAATEA B BaxyyMe. 3areM 3a3o0p . MEXKAY IIOCKOCTSIMH
34I0/IHACTCA OXHOPOAHEIM H3OTPONHBIM JHJIEKTPHKOM € -IIPO-
HHIaeMOcThIO &. UTO MPOUCXOAUT NIPU 5TOM C: a) HaNpsiKeH-
HocThio E moas B 3a3ope, 6) cMemennem D, B) pasHocThbiQ Io-
TeHuua o U MeXNy MIOCKOCTAMHE?

3.89. B oaHopoaHOe 3J1eKTpHYECKOE NoJIe ¢ HaHpH}KeHHOCTb!O
E,=100 B/M nomemena GecKOHeWHasi NJIOCKOMAapa/lie/bHast

JJ1aCTHHa H3 OJAHOPOAHOIO H H30TPOUHOIO JH3JIEKTPpHKa ¢

nponunaemoctbio £=2,00. IlnactuHa pacnosoxena nepnenad-
kyaapuo K E,. Onpe;xenmb

a) HampspKeHHOCTb nois E u sjiekTpHyecKoe cMmeleHde D
BHYTPH ILIaCTHHEL :

0) nonsipH30BaHHOCTD ,zmsnempnxa P,

B) IIOBEPXHOCTHYIO ILJIOTHOCTb CBSI3aHHEIX 3apsiioB G .

3.90. Deckoneunas NJacTHHA TOJIIHHLL @ H3 H3OTPOMHOLO

‘JIHSJIEKTPHKE oAsIpu3oBaHa Tax, UTO IIOJIHPH3OBZHHOCTB

BGJIH3H OXHOM IPaHUIIbl IIACTHHEL PI—P1 T e ~——

a BOausu Apyroil rpaHuusl P,=PF.n, r).ze( : 7 '/’7/ ,

1 — eMHHYHbIA BEKTOP, nepnennKyaip- g ‘&l K,

HbIF K TJIAaCTHHE M HanpaBJeHHBI OT nep- B

BOit rpaHKlp! KO Bropoii. HaliTu cpenmion al o

oo o6beMy ILIACTHHBL OGBEMHYIO ILIOT- - ¢ % % 7

HOCTBH CBSI3aHHBIX 3apaAzoB (). | « s
3.91. DeckoHeuHast NJACTHHA W3 H30- ©  Le-~&}

TPONHOTO JHSACKTPUKA MNOMellieHa B Iep- Puc, 3.9

MeHAUKYJ/ISAPHOe K Heil OINHOPONHOE BHEI- .
Hee 5JIeKTpUYeCKoe noJe HampspkeRHoctsio Eo (puc.  3.9).

- ToamuHa TaacTHHB a, HpOHI/HLZEMOCTb H3MeHsieTcs JHHEHHO

OT 3HauYeHud & Ha J1eBOH rpa}mue RO &, Ha HpaBOPI rpaHuLe.

.BHe miactuns ‘e=1. Haitu:

a) VE BHYTpH NJacTHHBL Kak (byHKHmo X,
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6) norox @, Bektopa E uepes BooGpazkaeMyio LUIHHADH-
YeCKYI0 INIOBEPXHOCTh € 06pasyoluMH, HapaiielbHBIMH OCH
X; OCHOBAHHUSA LHJIMHAPA PACNOJIOMKEHBI B TOYKAX C ¥;=—a/2
1 x,=-+a/2; naomans KaJK70ro OCHOBAHUS paBHa S, .

B) OGLEMHYIO IJIGTHOCTh P’ CBSI3AHHBIX 3apsi/IOB KakK (yHK-
LYo X.

3.92. Hatitu p’ B cepenune nmaacTHHbl H3 3azauy 3.91, ecau
£,=2,00, €,=4,00, a=1,00 cm, E;=3,00 kB/m.

3.93. Beckoneuynas pussektpuueckas macTHHa TOJNKHEL @
(puc. 3.10) moMelueHa BO BHellHee NepreHAUKY/IAPHOE K NJa-
CTHHE OLHOPOJAHOE JMEKTPHYECKOe II0J1€ ¢ HanpsxKeHHOCTbo Eq.
IlponnnaeMocTb MIACTHHBI HBMEHsIETCS] 10 HEKOTOPOMY 3aKOHY

e(x) [e(0)=¢,]. Kakoit BuA nomxna uMeTb GYHRUHA €(X) ATA

TOTO, qToﬁbI IJIOTHOCTL - CBA3AHHBIX 8apsioB H3MEHSJAach 1o
sakony: o' =p,/(1-4ox), rie p; u o — KOHCTaHThIp Bre mia-
CTHHEI e—l

Puc. 3.10 Puc. 3.11 -  ue 312

3.94. CTeK./'IHHHaH IJlacTHHKa ¢ npoxmuaemocmro 82— ’
=6,00 BHeceHa B OIHOPOJAHOE DJIEKTPHUECKOE IoJe C Hanp;{-‘
KenHocrblo E;=10,0 B/M u pacnosoxena Tak, yro yrom oy -

MEXJy HOPMaJbio K TJIaCTHHKE M HaNpab/eHHeM BHEIIHEro
nons pasen 30°. Haiity nanpsizkenHocts £, 05 B IJ1aCTHHKE,

YIOJT 05, KOTOPKIH 3TO 1o/ 0GPA3YET ¢ HOPMAIBIO K IIACTHHKE,

a Takwe IJIOTHOCTh ‘¢ CBA3aHHBIX 3apsAanos, BO3HPIKLHHX ‘Ha
HOBQpXHOCTHX mracTuHKY, Cuutarh J.II/ISJIEKTpI/I‘-IECKyIO HpO-
HHLAEMOCTD cpeibl BHE TJIACTUHKU &= 1.

3.95. B 3asop MemKAy pasHOMMEHHO 3apsXKEHHBIMH IIIO- |

CKOCTSIMH BBE€JH IJACTHHY H3 IU3JIEKTPUKA, HE HECYLLYIO- CTO-

poHHHX 3apajos (puc. 3.11). HltpuxeBo# JauHHell Ha pUCYHKe

noKa3aHa BooGpaxaeMasl 3aMKHYTas IOBEDXHOCTb, YaCTHYHO
poXOAAWAs BHYTPH AHSJIEKTPUKA, YaCTHYHO BHe ero. Uémy
paBeH MOTOK BeKTopa D wyepes 3Ty * moBepXHOCTE?

3.96. BooGpaxaemas 3aMKHyTasl IOBEPXHOCTL S npoxozlm'*

'-laCTI/I‘IHO BHE TWIACTHHBLI H3 HM30TDONHOIO JHAJICKTPUKA, ya<

CIMYHO — BHYTpU Hee (puc. 3.12). IMoTox BekTopa D wepes oty !
NOBEPXHOCTH paBeH HYJO, HOTOK BekTOopa E GoMbIIe HyJIH.
Kakue MOXHO CHenaTh U3 5TOTO BLIBOAEI?
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3.97. bBecKkoHeuyHasl IIaCTHHA U3 JHIJEKTPHKA C MPOHHIIae-
MOCTBIO € 3apsiKeHa OJHOPOAHO C OGBEeMHOH IJIOTHOCTBIO P.
ToJilliHA NJACTUHBE paBHa 2. BHe nnactnae e==1. Hanpasum
och X MNEepPHeHAHKYJAPHO K IVIaCTHHE; Haualo KOOpAHHAT
IIOMECTHM B cepequHe IaacTUHBL. Hafith ¢ u E, BHYTPH H BHe
NJACTHHE KaK GYHKUMIO x (NOTeHIHal B cepelHHe IIacTHHLI
[OJOXKUTb paBHbIM HYyJI0). IlocTpouth rpaduku ¢ u E,.

3.98, [last mractHHBl H3 3afaud 3.97 HaliTu:

a) NoNApH30BaHHOCTL P AHIJIEKTPHKA KaK ¢yHKUHIO X,

6) NOBEPXHOCTHYIO IJIOTHOCTb G’ CBSI3AaHHBIX 3apsJIOB Ha
JeBoll (x=-—a) ¥ Ha npasoi (x -}-a) rpaHHUAX ITACTUHBI,

B) O0BEMHYIO IUIOTHOCTH O’ CBSI3aHHBIX 3apsiJOB. :

3.99. Ilnacruna u3 3agauu 3.97 3apsKeHa ¢ IJIOTHOCTHIO
p=po exp(—alxl), rae po ¥ @ — KoHcTaHTHL. - HaiiTh:

a) NPOEKNHIO HaNpPSXKEeHHOCTH MNOJS Ha OCh X,

6) O0bEMHYIO IJIOTHOCTH CBAA3AHHBIX 3apsAJ0B Kak (byHK-
LYo X.

- 3.100. HOJIHpHSOBaHHOCTb P HexoTOpOH cpenbn oxasbma-
eTcst  NPOIIOPIMOHA/IbHON  BhIPAXKEHHIO e,/r?, rhe e, — OpT, a
r— MO}lyJIb paauyc-BekTopa r. Uemy paBHa o6pemHas IJIOT-
HOCTh ' CBSISaHHBIX 3apSJIOB?

3.101. BryTpH 1wapa U3 OHOPOIHOIO H30TPOIHOTO JHJIEK-
TpHKa ¢ £=5,00 co31aH0 OAHOPOIHOE 3AEKTPHUECKOE I0JIE C Ha-
upsxkentoctslo F=100 B/m. Hafitn MakcumanbHyio NOBepx-

. HOCTHY1O HJ'IOTI-IOCTb Umal(c CBfI3aHHBIX 3apAloB H cpe,cmee.
-3HaueHue ¢’ OJHOro 3HaKa.

3.102. ITajiouka M3 CErHeTod/eKTPHKa, 06J1az[alomaﬂ ocTa-
TOYHOH . NOISIPH3OBAHHOCTRIO P,, HalpaBJeHHOH BJOJb OCH
NMaJouKH, NOJBENICHA 3a CePEAHHY B TOPH3OHTANBHOM MOJIO-
XKEHUH Ha TOHKOH Heynpyrofi HUTH. OnpefenuTh 4acTory ©,
MaJIBlX . KoseGanull, KOTophle Najoyka 6yheT coeepliaTh B o,u-
HOpPOJHOM TOpH30HTANBHO HAalpaBJEHHOM I10Jie ¢ HalpsKeHHo-
cTblo E, HAcToNbLKO ¢/1aBoM, YTO OHO HE OKasblBaeT CYLIeCTBEH-
HOro BJIMSIHHSI HA NOJSPH30BAHHOCTb Nasnouky. Jauxa nanoy-
Kd [, nnoraocrs §.

3.3. MpoBoaHUKH B 9J1empnqecxowi noJse

3.103. Toueunsti sapsj ¢=20,0 HKa HaxoauTcs B BaKyyme
Ha paccrosinuu ¢=50,0 MM OT 3a3eMJeHHOH IJIOCKOHN MeTasliu-
yeckoldl crenku. Haiitu cuiy F, ¢ KOTOpO# CTeHKa NPUTATHBAET
K. cebe 3apsm.

3.104. B6insu saseMieHHON NJIOCKOI METAIHYECKOH CTeH-
KM HaXOAWTCH Ha pPacCTOSIHHH .@, OT Hee TOUEYHBIH. 3apsf g.
Onpenenuts NOBEPXHOCTHYIO IJIOTHOCTh G 3apAJ0B, HHIAYLH-
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POBaHHBIX Ha CTeHKe, KaK (pYHKIHIO PACCTOSIHUSA X OT OCHOBAHHS
HepIeHHKY/IApa, ONYLEHHOro W3 3apsiia Ha CTeHKY. Bhrumcs
JINTh CYMMAapHBIH HHAYLHPOBAHHBIN 3apSf, (., NoJaras
pasmephl CTEHKH GECKOHEYHO GOJbILVMH.

3.105, Metannuueckuil LIapHK pajuyca r—=1-cM sapsaxked
no norenyana ¢=1 B. B KakoMm 3Hake H3MeHHTCS 3apaj, Lia-
pHKa g, ecnu ¢ 1uapuka BeutetsT 100 ssexktpoHoB?

3.106. TlepBoHaua/jbHO B MPOCTPAHCTBE MEKAY OGK/JIALKA-
MU IJIOCKOTO KOHJeHcaropa MMeeTcs BakyyM. B sToM ciyuae
———w~ HAIPFKEHHOCTH NOJA B 3a3ope paBHA £, a sJek-

¢ | Tpuueckoe cmemenne D. 3areM noJoBHHA 3a3opa
f 3aNoNHseTCs TaK, Kak NMoKasaHo Ha puc.. 3.13 on-
HOPOZHBIM H30TPONHBIM JAHINEKTPHKOM C NPOHHUIIAe-
7] Moctbio e, HaiiTu Bo3HHKalOue 1OCTE ITOrO 3Ha-

274 weunsn E; n D; B uactu 3asopa [, a TaKxke 3Haue-
¢ g E, v D,y B vactu 3asopa 2. Paccmorperd ZBa
caIyyas:
Puc, 3.13 a) ocraercs NpPEXKHHM HampsKenue Mexmy 06~
KAagKaMH,
6) ocraloTCA HeM3MeHHBIMH - 3apsiipl Ha 00-
KJaiKax.
W3o06pasute npumepuntfi xoi JauHHE E u D
B 3asope.

3.107, Pemuts 3amauy, aHalOTHUHYIO 3ajaue

HAeTCs] [IOJIOBHHA 3a30pa -Tak, KaK TIOKa3aHo Ha

‘puc. 3.14, '
3.108. Ilnomans Kaxknofl OOKIMAAKH - IIJIOCKOTO

KOH/:LeHcaTopa S§=1,00 M?, paccTrosiHHE MEXKIY OO

:

Puc.

TOMLKHA NepBoro cios &=2,00, d;=3,00 MM, BTOpOro c.10s
€,=3,00, d,=2,00 mM. HaHTH’eMKOCTb C KomjeHcaropa.
3.109. [lnomans Kaxnol o6KAAAKH TMJIOCKOTO KOHJAEHCATO-

pa S=1,00 m?, paccrosiuue Mexay obkiaaikamu d=>5,00 MM. |
3azop MeKLY 0OKIa KaMH 3aN0/IHEH JHIIEKTPHKOM, IPOHUILAe-
MOCTb KOTOPOrQ H3MeHSIETCs! B HallpaBJeHHH, NepueHAuKyasp-

HOM K oﬁxnaﬂKaM IO IMHEHHOMY 3aKOHY OT 3HaueHHs &; 2,00
BO/IH3H OFHON OOKMaiKH JO £,=5,44 BO/I3H IPYTOi. Onpe)le-
JUTb eMKocTe (. KOHJeHcaTopa.

3.110, IIpeneGperas paccesiHueM NOJA BOIH3H Kpaes 06-

KJ1aJ0K, MOMYYHTb BEIpaxeHHe JJsi eMKocrH C UHIHHApHYe-
CKOTO  KOHfeHcaTopa. Pajguychl OO0KMafoK 7y H 7y (ri<<rs),

IiHHA uX [. 3a3op MexAy o6K/IagKaMK 3al0aHEeH ;maneKTpHKOM

¢ TNPOHULEAEMOCTDIO &,
118

3.106, ¢ TeM oriHUMEM, YTO AMIIEKTPHKOM 3aHOM-

KJIaIl,KaMPI =5,00 MM, 3a3oo Mexay 05KJIaLlKaMI/I:
BaNOMHEH JBYXCJOMHBIM JHM3JEKTPHKOM. IIpoHumaeMocTb H '

peglemm: 3apaipl ¢y, §2 U g5, KOTODPHIE TPOHAYT NOCTE 3aMbl-

~8.111. T'asopa3psAAHBIA CUETUHK SJEMEHTAPHBIX YACTHL, CO-
CTOUT H3 TPYOKH pamuyca r,=10,0 MM # HaTAHYTOH mo -ocH
TpYOKH HuTH pazuyca r;=>50,0 Mrm. [jauHa cyeryuka [=
=150 mM. TlonoKHB e=1, OLEHHTb MEX3JEKTPOAHYIO €M~
KOCTE C. ’

3.112. Ilonyyutsb BRIpaxKeHue A5 eMKocTH C cdepuyecKoro
KOHJJ;eHCElTOpa Paguycsl 0OKnagox r; u 1, (r;<<ry). 3asop
'MeXKZly OOKNagKaMH SallOJIHEH JIH3JEKTPHKOM C  NPOHHILAE-
MOCTBIO €.

- 8.113. Paauychl 06k/1a/10K chepHUECKOrO KOHIEHCATOpa 1y ==
=9,00 cm 1 r,=11,00 cM. 3asop Mexny O6K.Ta1KaMK:3a0NHEH
IUJIEKTPUKOM, . IPOHHUIIAEMOCTb KOTOPOrO H3MEHseTcsi ¢ pac-
CTOSIHUEM r OT HEHTPa KOHJEHcaTopa IO  B3aKOHY e==g(ry/r),
rae &=2,00. Ha#itu emkocts C KoHzeHcaropa.

3.114. I/IMeeTCﬂ N KoHjeHCcaTOPOB, €MKOCTH KOTODPBLIX paB-
uet Cy, Cy ., ., Cy. oayuurs Bupaxenue 11a eMKoeTH ‘C CH-
CTEMbI KOH}IEHC&TOPOB npH a) napa/lIebHOM, 6) nocue;.xosa-
TEJILHOM COEIHHEHHH HX JIPyr ¢ APYroM.

~ 3.115. Coenuuensl nocienosareasio 10 OI[PIHaKOBbIX KOH-
ZEHCATOPOB, E€MKOCTb KaXJ0ro M3 KOTOpHX pasna 100 nd.
Uemy paBHa eMKOcTb C 3TOH CHCTEMLI?

3.116. Kak HyXHO COeIHHUTb KoOHJeHCaTope C;=2 n®,
C:=4 n1® u C3=6 n®, yTolbl MONYYHUTb CHCTEMY C EMKOCTBIO
C=3 n®? ' ' !

3.117. Ha 1Ba noc.iefoBaTeNibHO COSJHHEHHBIX KOHIEHCATO-
pa c emkoctblo C;=1000® u C,=200 n® nogaHo NOCTOSHHOE
nanpsaxenne U=300 B. Onpenennts nanpsaxkenus Uy u U,
Ha KOHJeHcaTopax M 3apsj] ¢ Ha HX oOknagkax. KakoBa em-
KocTb C 3TOH CHCTEMBI? :

3.118. B nsobpaxkennoit Ha puc. 3.15 ckeme &=100 B,
Ci=1,00 Mx®, C,=2,00 Mm®, C3;=3,00 mx®. CHauajia 3aMbl-
Kaerca Koy K;. 3areM ero pas-

V¢ K 1

MBIKAIOT KU 3aMBIKalOT KJaIOU K, - °—“—y°'+"1_
Kaxrue sapszel q;, g, 4 gz IpOHAYT IS
[pH 9TOM B YKa3aHHABIX CTPEJKaMH ' L
HalpaBJIEHHSAX 4Yepes ceueHus /1, =L 2
2u 3 ‘

3.119. Konjencatopel ¢ em- ’—I—
Koctlo C;=2,00 Mk® u C,= S
=3,00Mx® coeguHEHE! TOCEN0BA- - 4

‘ Puc. 3.15

TeJbHO M NOJKJIOUEHH! K Garapee
€. 1. c. §=120B, cpennss Touka
'KOTOpOH 3asemsiena (puc. 3.16). IIpoBoxn,  coenMHSIOMUE KOH-
JeHCaTOpE, MOXKeT ObITh 3a3eMileH ¢ nomoulpio kaoya K. On-
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Kanus KJlodya yepes ceuenust I, 2 M 3 B HanpaBieHusx, yKa-
3aHIILIX CTPEJKAMH Ha PHCYHKE.

3.120. ,Z[Ba JJMHHBIX TpoBoja paguyca a=1,00 MM pacro-
JIOKEHBl B BO3IyXe Napa/iesbHO
Jpyr Apyry. Paccrosinne Mexuy
s ux ocamMu  b=200 mm. Haiitn
. B3aUMHYI0 eMKocTb C IIPOBOJIOB,

L'zj- ‘( NpUXoAAIyocad Ha e}umnuy ux

]

LJTHHEL

3.121. Haum eMrocts C KOH-

JeHcaropa, o6pasoBaHHOTO ABYMsi

Puc. 3.16 OAHHAKOBLIMH IIADHKAMH paauyca

a, HaXopfIHUMUCA B Cpele ¢ I~

SJIEKTPHYECKOH INPOHHLIaeMOCThIO €. Paccrosinne Mexay LEHT-

paMH UIapHKOB paBHO b(b>a). BbI‘IPICJ]HTb C i a= 10 0 MM
u &=1,00.

tod-

3.4. SHepmﬂ 9JIEKTPUYECKOTO: NOJS

~ 3.122. Brunucautk snepruio W KyJOHOBCKOTO B3aHMOZIEH-
CTBHA JIBYX 3JIEKTPOHOB, HaXOAALIUXCA APYI OT Apyra Ha pac-
crosgyun . r=1,00 mm.

3.123. CpenHee 3HaueHNe BEJIHYUHBE, 0OpaTHOH PacCTOSIHHIO
5]EKTPOHA OT sApa B aTOMe BOJOPOa, (Vry=1/rg, e ry=
=0,0529 BM — TaKk HasbBaeMbllt GOPOBCKHIT pajuyc. Onpe;xe-
ﬂHTb

"~ a) cpe;mee suavyenue (W) sueprun Kleonoacxor‘o B3aUMO-
JeHicTBHA 9JIEKTPOHA ‘M 47pa, . .

6) cyMMapHyio 3Hepruio W KYJOHOBCKOTO B3aHMOIEHCTBHSA

S/JE€KTPOHOB H sJep A9 MOJsT aTOMapHOTO BOJOPOJA.

: 1 " : :
aj H ay : a
] ] 1 1 1
i ] a 1 t a !
| S Jpupupe [ SN ~d [ SR po -3
+g +qg =g 5 +7. -4 s -g.
Puc. 3.17.

3.124. Haifitu B3aUMHYIO MOTeHLMaNbHYIO sHepTHIO W 18

KamJIolt M3 CHCTEM TOYEUHBIX 3apsifoB, H300pakKeHHBIX HA
puc. 3.17. Bee 3apsast 01HHAKOBH O 'MOJLJTIO M PaCIIOsIaratoTCst
B BepLIMHAX KBaJpaTa CO CTOPOHOH a.

© - 3.125, HafiT B3anMHYI0 TNOTEHIHaJbHYI0 3Hepruio W

cucrembl N TOYEUHBIX 3aPANOB Gi, Gz « « +y iy « » vy Gn, Pac~
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NOJOXKEHHEIX B BakyyMe B ToyKax ¢ pannyc-BeKTopaMn ri,
r21 ¢y rzy vy r

3.126. Ilo Teny omaema V pacnpenenen 3apsp ¢ IJIOT-
HocTblo p=p (r). Hafitn BLpakenue st sHepruu W sToro
Tejia, I10Jarasd BHYTPH H BHE Teja JUIEKTPHUECKYIO NPOHU-
HaemMoctb e==1. :

3.127. 3apan ¢=1,00.10"* Ka paBnomepuo pacnpenenen
10 NOBEPXHOCTH 1apa pajuyca r=1,00 cm. JlusaekTpuyueckas
NPOHHIAEMOCTh OKpYXKatouleli wap cpenst e=I.

a) Beiuucaurs sHeprio W noasl, CBA3aHHOrQ ¢ INAPOM. .

6) Kakas uactb 1 3Toil 3Hepruu 3akmoyeHa B Ipejenax
KOHUEHTPHYECKOH ¢ LI1apomM BooOpaxaeModi ¢depsl paguyca
R=1,00 wm?

B) Yemy paBen pazuyc R cdeprl, B npeaesax KOTOpoH 3as
KJoYeHa -1I0JOBHHA 3HEPTHHU?

3.128. 3apsag ¢=1,00-10"** Ki paBHOMepHO paclipejeser
no ofvemy miapa paguyca r=1,00 em. OHPE,Z[&JIHTI:' .

a).sHeprmio W monst, CBA3AHHOIO € HIAPOM,:

6) sHepruro W, 3ak/IOYEHHYIO BHYTPH IIapa, \

B) snepruio W,, 3aK/IOUeHHYIO B oxpy;xaxomeM map npo-
CTpaHCTBe.

JusnekTpnueckass NpPOHHLAEMOCTb BHYTPH M. BHE lIapa
=1,

3.129. TlepsoHauanbHo 3apax ¢=1,00-10"2* Kn pacnpe-
Ze/sieTcsl paBHOMEpHO 1o 06beMy apa pamuyca r=1,00"cM,
3areM Be/eACTBHE B3aUMHOTO OTTAJKUBAHHS 3apsifbl Nepexo-
JST Ha HOBepXHOCTH wapa. Kakyio pabory A coBepmiaioT BpH
STOM 3JIEKTPHYECKHE CHJIBI HAl 3apAfaMu? (8—1) ~

- 8.130.: Hafitn Tak HasbiBaeMBINl KJIACCHUECKHH PAaIHYC 7y
3MEKTPOHA, PYKOBOACTBYSACH C/ICXYIOWHUMH €o006paKeHH AMH.

B rnaccnueckolt hpusrKe /1€KTPOH paccMaTpUBaeTcs KaK 3apf-

JKeHUbIH WapHK, sHeprHs NOKOS KOTOPOTO OTOXKIECTBJASETCH ©
SHeprHell CBS3aHHOIO C HHM 3/1€KTPOCTaTHYeCKOro noJjs. YTo6k
He Jesarth NPENTIONOKEHWH O Xapakrepe paclpeiejieHHs 3a-
psla no o6beMy mapHka, BMECTO WHCJIOBOTO MHoXuTens 1/2
(oTBeyaloliero pacnpefesieHHIo sapsiia 1o TMOBEPXHOCTH; CM.
oTBet K 3ajave 3.127) unu 3/5 (0TBEAOWIETO PACHPEaL/ICHUIO
3apsijla paBHOMEPHO N0 o0BeMy; CM. OTBET K 3ajaue 3. 128)'
B BhIpaXKeHHH 1J1s 9Hepr1m noJis Gepercst MHOKHUTENDb, PaBHbIA
eAuHULe, |

3.131, Toueunnrii 3apsan ¢=3,00 MKt mometnaercs B LeHT-
pe LIaPGBOTO €101 H3 OJHOPOMHOro H H3OTPOTIHOIO AUSIEKTPH-"
Ka ¢ £=3,00. Bayrpenuuii paguyc ciost =250 MM, BHemHHH
b=500 mm.. Haittu smepruio W, sarmoueHHyi B ﬂpe}leJIaX
,zmsnempuxa.
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3.132. Buemnsis o6xaafKa cdepuHecKOro KOHAEHCATOpa
MOXKeT CRUMAThCS, COXpaHsia CTPOro cepraeckyo popMy H oc-
TaBasCh KOHIIEHTPHUHOH C BHYTpeHHeH KECTKOH OOK/IaZKOH..

a) [Tocie Toro Kak oOKaagkaM ObLIM COOOLIEHB! 3apsijb!
pasHoro 3HaKa, HO OAMHAKOBOH BeMHYHHH . ¢==2,00 MkKa,
BHELTHAS -06KIaJKa CXKHMAeTCs TOX FEHCTBHEM JIEKTPHUCCKHX
CHJI, B pe3yJ/ibTate 4Yero ee pajuyc yMEHbIIAETCsi OT 3HAYEHUs
a=100,0 mm 10 3Hauennss b=95,0 mMm. Hafitu coBepuenHyl0
SMEKTPUUECKHMH cuaaMH pabory A. Tlponunmaemocts cpenpl

MeX1y OOKJaJKaMH CYUTATh DABHOH EIHHHIE. ,
‘ —g* dr
Iney 12
a

6) Ilouemy ' BbIuMC/IeHHE DPaBoTel MO opMyJIe

TIPHBOAUT K 'HEIPaBHJILHOMY pesyJibrary? :

3.133. Ompeneantb pabory A, KOTOPYIO HYKHO COBEPIIHTD,
uroGel yBenuquth Ha Ax=0,200 MM paccTrosiiHe X MexAy HJa-
CTHHAMH MNJIOCKOTO KOHJEHCATOpa, 3apsKEHHLIMH Pa3HOHMEH-

" HEIMH 3apagamu ¢=0,200 MxKu. ITromtans Kakaod NiaacTHHbL
S=400 cm?. B 3asope MeXy NJaCTHHAMH HAXOJMTCS BO3XYX.

3.134. Mmeerca sapsikeHHbl IJIOCKHA KOHJeHcarop. J3a-
30p MexJly OOK/ajKaMM KOHJAEHCATOPA 3allO/NHAETCS JHAJIEKT-
PHUKOM ¢ IPOHHLAEMOCTHIO €. UTO NMPOUCXONUT NPH ITOM € ILJIOT-
- HOCTHIO SHEPrUH W MO B 3a30pe, €C/IH KOHJeHcaTop a) coenH-
' HEH C MCTOUHUKOM HampfmKeHH#, 6) OTKJIOYEH OT HCTOYHHKA.
HalpsKeHHs?

'

© 8.5. DaexTpHUECKUil TOK

3.135. lmeerca N conporusnenuii Ry, R 4.y Ran
. HonyuuTh - BEIpaxenue A1 R CHUCTEMEI CONPOTHB/IEHUA IIPH
a) NapaJlienbHoM, 6) HOC/e0BATENBHOM COEIUHEHHH HX ADYT

¢ IPyroM.

-

PO WNEH DS (Y

3.136. Kak HYXHO COSIMHHTbH CONPOTHBJIeHHS R;=2 OM,
R,=3 Om y Ry=6 OmM, ytofpl nonyuuts cucreMy ¢ R=4 Om?

8.137. Ha puc. 3.18 usoSpaxena Geckoneynas uenb, o0pa-.
. 80BaHHAas I[IOBTOPEHHEM OJHOIO H TOrO K€ 3BeHA, COCTOALWErs
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H3 CONpOTHBJICHMH R,=2 OM H R,=4 Owm. Haiitn conporus-
Jenue R 5ToH uenw.

3.138. Yuacrok uenu Hpe}ICTaBJIﬂeT cofofi Teso BpalleHHs
U3 OJHOPOIHOro MarepHaja C YAEIbHBIM CONPOTHBJCHHEM -
(puc. 3.19). Inowans nome-
PEYHOro CeyeHus Tena 3aBH- ;
CHT OT X Mo 3akoHy S(x).'
Hamnucarp Boipaxkenne ans
CONpPOTHBJAE HUS R 3TOFO y4a- .. -
CTKa [enH. "7 Pue, 3.19

3.139. Tpebyercs Haro-

TOBHTb HATPEBATENbHYIO CTIHPAJIbL A SJEKTPUUECKON NIHTKH
momHuocreio 0,50 kBr, mnpennasHayeHHOR [1S1 BKJIOYEHHS B
cete ¢ HanpsxenueM 220 B. CKOJbKO HYKHO B3SThb JUIS 3TO-
ro HHXPOMOBOfI INpoBOJIOKH AuHamerpa 0,40 MM? ¥YjenbHoe_
CONMPOTHBJEHHE HHUXpPOMa B HarpeToM - COCTOSIHHU PaBHO
1,05 MkOM-M,

3.140, 13 wMmarepHalla ¢ YHeJbHBIM COIPOTHUBJIEHHEM p
H3rOTOBJICHO IJI0CKOe KoJbLo ToMuuub d. Paguycel Kosbna
pasHbl @ H b (b>>a). Mexay BHelllHeli H BHyTpeHHeH LHIHHIPH-
YeCKHMH IIOBEPXHOCTAMH KOJbLA MOAAEPIKHBAETCA HEKOTOpas
pasHocth noreHuHasoB. Halith comporuBaeHne R Kosbia
B 3THX YCJOBHAX,

3.141. Meraninueck Mt 1ap panuyca a OKpyXeH KoH-
LEHTPHYECKOH C HHM MeTaJJH4yecKoil o00/J04YKOol paxHyca b.
HpOCTpaHCTBo MEXKIY STHMH SJEKTDOJAMH 3aIONHEHO ONHOPOX-
HOH H H30TPONHOM NpoBOAALIEH CPefolt ¢ YAENbHBIM CONPOTHB-
JeHueM p. Hafiti saekr puueckoe CONPOTHB/IEHHE R MEXIJIEKT-
POXHOrO NpoMexXyTKa. Paccmorpers cayuail b-»oo,

-3.142. Yepes BooGpaxkaeMyio 3aMKHYTYIO TOBEPXHOCTH Te-
YeT NOCTOSHHEI TOK cuibl [, UeMy oH paBeH U KakK HalpaBJeH,
€CJH 32 NPOMENKYTOK BpeMeHH Af IOTOK SJEKTPUUECKOrO. CMe-
LIleHHUsT - yepes noBepxHocTh @, BospacTaer OT 3HaueHus Dy
o anadeHna @,(@,<<d,)?

3.143. /IBe KBajipaTHEIE NJACTHHBEL CO CTOPOHOH = 300 MM,
BaKpeNJieHHble Ha paccrosiuuy d=3,0 MM japyr or apyra, of-
pasyloT IJIOCKHMH KOHAEHCArop, MOAK/IOYEHHBIHl K HCTOYHHKY
nocrosnnoro Hanpstxenuss U=250 B. PacnosioxeHHble BepTH-
KaJbHO MJIACTHHB MOTPYKAIOT B COCYJ ¢ KepocHHOM (e=2,00)
co ckopoctbio v=5,0 MM/c, Hafitu cuny toka I, Tekyiuero
IpH 3TOM MO IOABOISILLUM I1POBOJAM.
~ 3.144. Kongnencarop emkoctu C=300 n® mnoaxmoyaercs
yepes conporubiaeHue R =500 OM K HCTOUHHKY NOCTOSIHHOTO
nanpsixenus Uy, Onpenenuts Bpems £, 10 MCTEUEHUH KOTOPOTO
Hamp sxkeHHeé Ha KoHgeHcatope U=0,990 U,. :
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8.145.. O6kaankaM Komjencatopa eMgocth C=2,00 Mx®

coO0IIAOTCA  pasHOMMEHHEIE “3apsaabl ¢o=1,00 MKa. 3arem

OOKJIaJKH . 3aMBIKaIOTCSA uepes COHpOTHBJIeHHe R=5000 OM.
Hafitu:
' a) 3aKOH MUSMEHEHHs TOKa, TEKYINEro Yyepe3 CONPOTHBAEHHE,
6) sapsjq, IpolreAInii Yepe3 CONPOTHB/IEHHE 32 BpeMsl T==
=2,00 mc, '

B) KOJIHYECTBO TENJIOTHl Q, BLIE/IUBIIeECS B CONPOTHB/ICHHH -

33 TO Xe Bpewms.

3.146. Koupenicarop eMmxoctd C 3apsaxKaoT 10 HalpsKe-
Husi U, nocse dero 3aMblKaioT Ha conportuBienue R. Kakoe ko-
JIHUECTBO TEMVIOTHI Q BHIAEJNHTCS B CONPOTHBICHHH NPH paspsjie
KOHJIeHcaTopa?

3.147. Konpedcartop eMKOCTH C 5,00 Mx® noncoefuHsET-
Cfl K MCTOYHHKY NOCTOSIHHOTO TOKA C HANPsIKEHHEM U=200B

csi B conporupienun  R; =500 Owm. - Co-
nporusnenve R,=300 Om. Comporusie-
HHEM CO€AHHHTEJbHBIX HpOBOﬂOB' -npexe-
6peus.

3.148. Umeerca N=24 OJNMHAKOBHIX MC-
‘TOUHHKOB TOKA € 3. A.¢. §=1,00 B u BHyT-
peHHuM conporusjeHueM R,=0,200 Owm.

i OTH HCTOUMHMKU COEIHHEHH TaK, HTO 00-
pasyroT BaTapelo U3 71 IOC/IeloBaTe/IbHBIX CeKIUH, Kax1asi U3 Ko-
TOPBIX COCTOUT U3 N/n COCIMHEHHBIX Napal/ieqbHO HCTOYHHKOB.
K 6arapee Topx./ioued npu6op, o6/1afalomHi colnpoTHBIEHHEM
R =0,30 OM. TIpu kaxoMm n MomHuocTs P, orGupaemas npuoo-
poM,. 6y11e'r Maxcnmanbnon? Uemy paBHO MaKCHMaJIbHOe 3Ha-
uenne P? :

3.149. Mexzay oOkaafkaMH IJOCKOrO Korm,eﬂca'ropa no-
MeleHa “Napaniie/ibHO HM Me[Has IJacTHHKA, TOMLHHA KOTO-
poii paBHa 1/3 3asopa Mexny obknaaxaMH. EMKOCTb KOHMeH-
caropa B orcyTcTBHe mactHHKH C=0,0250 mr®d. Konpmenca-

TOp HNOAKIIOUEH K MCTOUHHKY TOKA, BCIEICTBHE Hero 3apsKed
Jo Hanpszkenna U=100,0 B. Onpepennrs:

a) pabory Ai, KOTOPYIO HYXHO COBEPIIHTB, trro6bl H3BJIEUD
IJIaCTHHKY H3 KOHJEHCaTopa,

6) pabory A,, cosepllaeMyi0 IIPH 3TOM HCTOYHHKOM TOK.

Harpepannem nuacrtuHky 1npeHebpeub.

3.150. Peumtb 3ajauy, aHajoruyHyio sajaue 3.149, ¢ Tem
OT/INYHEM, YTO IIaCTHHKA M3TOTOBJICHA HE M3 MeAH, a U3 -
3/MeKTpHKA ¢ MpoHHuaemocthio €=3,00. :
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Puc. 326 i

' JINHEHHOMY 3aKOHY OT 3HAUeHHs 0;=

(puc. 3.20). 3arem mnepekJioyarenn 1 ne-
PEBOXMTCS C KOHTaKTa | Ha KOHTaKT 2.,
Haiite KoJIMu€cTBO TEHJIOTH], BbIfEIUBIIEe-

3.151.. Bymaxubiii- KoHAeHCaTOp (T. €. KOHIEHCATOp, B Ko-
TOPOM JIU3JICKTPUKOM C/JIYKHT NPONHTaHHAS BaseqHHOM Gymara;
£=2,10) Tepser 3a Bpema 1=5,00 MHH TOJIOBHHY COO0IIEHHOTO
eMy 3apdapa. Ilpegnonarad, 4to yTe-

uKa 3apAJa IPOUCXOJHT TONLKO Yepes wle
JU3NEKTPHYECKYIO TPOKIAAKY, BHIUH- T
CUTh €€ YAEJNbHOe CONPOTHBJIEHHE 0. 4 py .Yy

3.152. 3azop Mexny oGKIagKaMu 7’ ne e
TIOCKOrO KOH/ICHCATOPA 3aTIONHeH JIi- durali P
5/1€KTPHKOM, yIe/IbHas NPOBOXUMOCTD . + =
KOTOPOrO H3MEeHsIeTcs B%anpasneﬂun,, g NG
TNepNeHAHKYISPHOM K 0OK/Ia[KaM, 110 >

P yJsp n ’ R W

=1,00-107*2 CM/M 0 3HAUEHHS O ,= Puc. 3.21
=1,00.10"** Cwm/m. Haiitu cuay /

TOKa YTEUKH uepes KOHIEHCATOp HPH YCJIOBHH, UTO HANpPSIKEHUE
Ha o6knaakax U=300 B. Ilnomazns obknafox S——IOO cM?,3a-
30p.-Mexay oOkiankamu d=2,00 mm.

3:153. [IHoneKTpUK IJOCKOTO KOHJEHCAaTopa COCTOMT - H3
IBYX caoeB (puc. 3.21), XapakTepH3yeMbIX IPOHHIIAEMOCTAMH
£;=2,00, €,=3,00 U YyHNENAbHBHIMH CONPOTHBACHHUAMH {,==
=10,0 TOm-M, p,=20,0 I'Om-M. Tommpnsr cioes d, =2,00 mm,
d,=1,00 mm. Ha xonzencarop nogaso nanpsixenue U=100,0 B
(nmoc Ha neByo 0OKNaIKy, MHHYC — Ha IIPaByIo).

1. Onpepenuts:

a) 3HaueHus HanpsiKeHHocTH moas E; u E,, a Takxe
3HayeHus s.neKTquecxoro cmemeﬂﬂﬂ D; n Dy. B ofoux
CJI0fIX, :

+..6) IJIOTHOCTb CTOPOHHHX 3apSAO0B Ha.JeBOi OOK/IaiKe 01,,

Ha npaBoil 0OKJNajke 0, U Ha. IpaHHLeE pasiesa CJOeB 0,

B) IJIOTHOCTh CBSI3aHHBIX 3apsiNIoB B6JIM3Y J1€BOM ona,uxn
0;, BOJIM3H NPpaBo# 0OKNAJKY O, ¥ Ha TPaHULIe pasjiesa ¢Ioes o,

~T)  INIOTHOCTb j TOKa, TEKYIUEro uepe3 KOHJEHCATop. -

-2, OnpepesuTh Nepeync/IeHtsie B . 1. BeJMYHHEI AL ey
yas. p,==00

3.154. 3a30p MeXKJy OOKMajKaMH NJIOCKOTO KOHJEHCATopa
3ANOJHEH BEIIECTBOM C NpOHHIAEMOCTDIO €=7,00 U yIeabHBIM
conporupienueM p=100 FOm-m. Emroctb KoHzencaropa C=
=3000 n®. Hafitu cuay [ ToKa yTeuKH uepe3 KOHAEHCATOP npn
no/:Laqe Ha Hero HampsiKkenusi U=2000B.

:3.155. -OBknaaxn KOHJeHcaTopa NPOU3BONBLHON (HOPMEI pas-
nenenm c1a6o IPOBOJsILIEN CPenoll ¢ IPOHHNAEMOCTHIO € H Y8/ b~
HRIM ~conporupiesgdem @. EMxocTp -KoHleHcatopa paBHa C.
Haiits cnny:/ Toka yreukH qepes Kormeﬂcarop npu noaaqe Ha

~Hero HanpszKenus U, : -
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8.156. IIpa ssexkTpola B BHEE MeTANJMYECKHX IHapHKOB
paZiMyca @ HOMeLLAloTCsa B Cpefie, YAeabHOe 3JICKTPHUeCKoe Co-
HporuB/eHde KOTOpoii paBrO p. Paccrosinne MexAy neHTpaMu
1apukoB b(b>a). Haittu COHpOTHBJleHHe R mexjy :-mempo-
JlaMu.

3.157. Paguycht 06KMTafA0K cep HUECKOr 0 KOHAEHCATOpa paB-
Hel o 1 b (a<<b). [IpocTpaHCTBO MEXKAY OOKIAAKAMH 3aTIOVIHEHO

" BEILIECTBOM C IPOHHIIAEMOCTBIO € H YAeALHOH HPOBOAEMOCTEIO G,

TlepsonauanbHo Konpencarop He 3apsikeH. 3areM BHYTpeHHEH
'obKJafiKe coobliaercss 3apsif ¢e. Halrrm:

a) 3aKOH M3MeHeHHsi 3apsja ¢ Ha BHYTpeHHel: oOKnazke,
6) KOMHYECTBO TEIIOTH Q, BhIfEAsIOeecs NpH pacrexa-

 HUH 3apsifiaj CpaBHUTL Q ¢ uU3MEHeHHeM 3JEKTPHYECKOH 3Hep-

THH KOHJeHCATopa.
3.158. Ilo yuactky memu ¢
conpoTHBAeHHEM R Teder HO-
- -CTOSIHHBIA TOK cWiBl f. Moxer

208 100w SUE 2000 20B
1 ) ' 31

3,001 HMAJOB Ha KOHHAaX .y4acTKa
Lo paBHAThCA HYJ/HO? -
Puc. 3.22

3.159. Ha puc..3.22 n306pa-
- 3KeHa Helb NOCTOSHHOTO TOKa,
COCTOALLAs U3 TPEX HCTOYHHKOB TOKA M TPEX COMPOTHBJIEHHI,

" BKJIIOYEHHBIX NOCACA0BAaTEbHO. OIIpellEIIHTb"‘pEISHOCTb [IOTCH-

HAJIOB Qy~~(y MEKIY TOYKAMHU [ U 2. COHpOTHBJIEHI/IeM HCTOY-
HHKOB TOKAa H COEJMHHTENBHBIX NPOBOIOB NpeHeOpedb.

3.160. N oauHaKOBBIX HCTOYHHKOB TOKA C 3. A. C. & K BHY-
TPEHHUM CONPOTHB/ICHHEM R, H T4KOe e YHCJO OJUHAKOBBIX
CONPOTHBJICHHH R 06pasyior 3aM-

KHYTYIO Henb u3 N 3BeHbeB, M30- &%
Gpaxennyio Ha puc. 3.23. Haiirn &h ‘“‘%\'@ 2
Pa3HOCTL TOTEHHHANOB  MERLY RAR R i
toukamu A ¥ B, pensumuMu penb A
Ha n 1 N —n 3BenbeB. ConpoTus-
JIEHHEM COeIMHUTENbHBIX IIPOBO- ‘ 4
JOB TIpeHebpeyb. 1 ' N

3.161. B cxeme, H30GpameH- Yoo i
Ho#t Ha puc. 3.24, €=5,0 B, R;= . /
=1,00 OM, R;=2,00 OM, R,= PN -~
=3,00 Om. ConpoTHBieHHe HCTOY- Tt g
HHKa ToKa R=0,10 Om.  Halitit
cunel ToKoB Iy u [,

Puc. 3.23

3.162. B cxeme, usobpaxentof Ha puc. 3.25, §;=10,0 B,
&5=30,0 B, R;=1,00 Om, R,=2,00 Owm, Ry—

&§3=20,0 B,
=3,00 Ow, R,,_4 00 OM, Ry =5,00 OM, Ry=6,00 Ow, Ri=
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. JIM BPH 3TOM DPasHOCTb NOTEH-

=7,00 OM, - BRyTpennee - conpoTuB/ieHHe HCTOYHHKOB TOKa
npene6pex<1mo mano. Hafitn cuast Toxo [y, [ 2 H I3
~3.163.. Ha puc, 3.26 uzobpaxens! ise pa3BeTBIeHHbIE IETH
[IOCTOAHHOTO TOKA. “OnpenesuTh TOKH, TEKYIIHE Yepe3 COMpo-
THBJICHHS B 00oHX cuayyanXx. ConpoTHBJIEHHEM HCTOYHHKOB

Puc. 3.24

Puc. 3.25

TOKa M COeHHHTENLHBIX TPOBONOB mpeneGpeub. Kar m3me-
HATCA TOKH B . CJyuYae @, €CJIH paspesaTh NPOBOAa B TOY-
Kax A n B? -

3.164. DseMeHTH CcXeMbl, H30GpakeHHOH Ha puc: 3.27,
HMEIOT cJefylomue 3Hauenus: &;=1,00 B, §.=2,00 B, «S’s—
=3,00B, R,=100 Om, R ;=200 OmM, Ra=300 Om, R,;—"-:-.=400 Om.

L T
!l 1] D"" ‘l 11
V208 zo00m 208 20000
4 12 _..‘ jz
A T 38
JOB. 3800w L J08 3000w
T*l I i L
408 " 4000n 405 40004
14 - - I)_i -1"1
a g
e 7 Pricy 8,26

Onpegenuts Toku I,—1,, TeRyune qepes conporusienns. Co-
NPOTUBJACHHEM HCTOYHHKOB TOKa M. COCAUHHUTE/NBHBIX NpoBOJOB

npene6peysn,

3.165, Ha puc. 328 H306pa)KeHa CXeMa NOTEHIHOMeTpa.

- C moMOIIIBIo 3TOr0 YCTPOHCTBA MOKHO PEryJupoBath HOjaBae-
MOE Ha MpHGop, HMEoWul conporus/ienve R, Hanpsxenne U
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B npeaenax ot 0 no U,, rne U, — Hanpﬂmeﬁne VMCTOYHHKA

nocrosiioro Toka. B mpocrefimux NOTEHIHOMETPAX CONPOTHBY, -
Jeuie R, BHINOMHAETCS B BHJAE ORHOPONHOH TPOBOJIOKH, MO

=

;

F=l

Puc. 3.27

Puc. 3.28

KOTOPO# CKOJIb3HT TON3yHOK 1. Haiity manpsixenne U, CHH-
MaeMmoe C OTEeHIMOMEeTpa Ha MpuGop R, KaK QYHKIHIO PaccTosi-
HAsL X TOJI3YHKA NOTEHIOMeTPa OT KOHIA. nposonoxn R,.
HccnenoBats cayuait R3>R,.

3.6. MarHuTHOe noJjie B BAKyyme

3.166. - DnekTpoH’ ABIKETCA NPAMOJIHHENHO M. pPaBHOMEPHO
co ckopocreio v=3,00:10% m/c. Hafitu wmunykuuio B nos,
CO371aBaeMOro 3JIEKTPOHOM B TOUKE, HaXONsIIeHost Ha paccTos-

" Hun ot #ero r=1,00-10"% M (10 A) u nexaluelt Ha mepHeHIn-
KyJIspe K V, npoxo;mmeM uepes MIHOBEHHOe ITO/I0KEHHE 3/IeKT-
OHa.

P 3.167. Hafitu cpmy I 6eCKOHe‘IH01‘O npmvxoro TOKa, HPH KO-
TOPOil HHAYKIWSL B 1o/ Ha paccTosiHUE OT NPOBOJA b—l 00 m

“paBHa 4,8-107% Ta (cM. orBeT K 3anaue 3.166).

B 168 JBa 3jeKTpoHa ABHKYTCA B ‘BaKkyyme «60K 0 GoK»

* 10’ napaaiefbHbIM RPAMBIM C ONMHAKOBOH -CKOPOCTBIO U=

'=3,00-10° m/c. Paccroanne Mexay sJeKTpoHamu a=1, 00 mm.

‘Haiiti cuny F,, MarHUTHOro B3aUMOJEHCTBHSA MEXY. 3/JIEKTPO-

'HaMH. CpaBHHTB F, ccunoit F, KYJIOHOBCKOI‘O B3aHMOJIeHCTBYA

MEXy 3JEKTPOHaMH.

" 3.169. Tlo KPYroBOMY BHTKY pazmyca r-—lOO MM LHPKYJIH-

“pyer Tok cuint [=1,00"A. Haittu MarHHTHYIO PIH}IYKILI/IIO B:

'a) B HeHTpe Bmka,

6) Ha ocH BUTKa Ha _paccrosnun b==100-MM oT ero uempa :
~ 3.170. B 3aMKHYyTOl lenx TOCTOSHHONO TOKa [ - MMeeTCst

| y4acTOK B BHE [ABYX 06DasyioluX NpsMol yrod npAMONHHeil-

" HBIX 1poBogoB (puc. 3.29). JlnHHA 5THX'POBONOB: HACTO/IBKO
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- BeJINKA, YTO BJIHSHHEM OCTA/NBHBIX: Y4aCTKOB IENH HA 1OJe B

OKPECTHOCTH BepIUHHBI YIVIA MOXKHO np'eHeépeqb’ Haiitu mar-

“HUTHYIO' HHAYKIHUIO B B yKasaHHo# Ha pucyHke Touke A.

3.171. I'lo niocKOMy KOHTYPY, H306paXKeHHOMY Ha puc. 3. 33

TEHeT TOK CHIH 1 hl 00 A yro.n MexLy AP SAMOJTHHEH HEIMA

Puc. 3.29 Pitc. 3.30  Prc. 3.31

. y4aCTKaMd KOHTypa.- HpSIMOPI Pa,zmycm HMQIOT 3HaAYeHHs::

ast  3TH NPOBOAHMKH HacThb LenH (BKJIIO‘-Ia-

. aaunsl 2a; Touka A JeXKHT Ha paccTOsHHH b

r=10,0 cM, r2-—200 cM. Hamn MEII‘HPITHYIO nH,uyKumo B
B Touke C, .
3.172. Ilenb nocroqm{oro TOKa mexoqae'r ozmoponno“

\ KOJIbLO M. BA NOJCOSAHHEHHLIX K HEMY O4Y€Hb LUIHHHI:IX panu-

albHbIX NpOBOAHKKA, (puc. 3.31). 3aMbiKao-

10lasi HCTOYHHK TOKA) pacnolfioyeHa Tak JAa-
JIEKO, 4YTO He .0Ka3LIBAeT 3aMeTHOTO. BJAMSHUA .
Ha nmoie B o6aacTit Koabha. Hemy paBHa
MarHaTHas HHAYKOMA B B ueHTpe Koabua?

3.173. 3amKkuyTasi UeNb C TOKOM CHJBL [
BKJIIOYAaeT B Ce6s IPAMOJIHMHEHHBI  y9acToK

‘Puc. 3.32

OT 3TOr0 Y4acTKa Ha flepIeHAHKYspe, HPOoXo-
Asiiuem gepes ero cepeAnHy. HaliTH Ty 9acTb MarHuTHOH HHAYK-
iy B B Touke A, KOTOpas co3/aeTcst JaHHbIM yaacTtkoM. Hcecne-
nosatkh cayvail a-»oo,

- 3.174. Tlo NPOBOJIOKE, COTHYTOH B BHJE npaBnanoro n-
yronbHHKa, BIHCAHHOIO B OKPYXHOCTb ‘pamiyca r, mpomyc-

-Kaetest Tok CHABl /. HafiTd MarHUTHYI0 HHAYKUHIO B B HenTpe

MHOTOYT'OIbHHKA. I’ICCJTe,lIOBaTb no.nytxeﬂﬂoe Bblpameﬂne Joia

o eayqas ‘n-»oo.

©8.175. Toxk cunpt I=1,00 A HHAPKYJHPYET B KOHTYPE, UMe-
omem dopmy paBHoﬁquon Tpanmeuun (puc. 3.32). Oruoweine

"OCHOBAHUHA Tpaneuuu 11=2,00. Haiitn Marautayio uHayKuuio B

B TOUKE A .ne)Kam,eH B HJ[OCKOCTH Tpanenm[ MEHHH”E OCHOBEI‘

‘Hue Tpaneuud [=100 mm, pacctosHue b=50 M. ~

5 M. B. Casennen o 129



3,176, Cosesodfi papdyca r W JJIMHB [ HMeer Ha emd-
iy guinibl o BUTKOB. [lo conenoupy tedger Tok  cuanl . [
Oupeneauis HaOpsKeullocTb Nois [ Ha oCH CoJMeHOMAA Kak
$yHKIHIO pACcCTosINMS X OT ere nexrpa. coienopaTe cayuanm:

a) x xoueuuoe, l—>oo, 6) x=1/2, l->oco.

3.177. Kakoe BansiHHe Ha HOJ€ COJEHOMJA OKasblBAET TO
06CTOATEIBCTBO, YTO MepeXol OT BUTKA K BHTKY CONPOBOXIALT-
€51 TepeMelleHHeM BJOAb OCH COJICHOMJA?

3.178. Tlo kpyraoMy mpsMOMy HpOBOAY pajuyea R. Teder
TOK OJUUHAKOBOI 110 BCEMY CEUeHHIo IoTHoCTH: j. ‘Hahtn Bol-
padkelte Jast HANPSUKCLIIOCTH 1ot H B Touke, mosoxenue
KOTOpOH OTHOCHTE€/IbHO OCH IIPOBOJA OUpEAe/sieTcsl HeprueHiu-
KYJAPHBEIM K 3TOH OCH PafHyC-BEKTODOM I. PaCCMOTpeTb cay-
YaH, KOrJa TOYKa JIEXKUT BHYTPH H BHe IPOBOJA.

3.179. BHyTpH npsAMoro npopoia Kpyr/ioro ceUeHHs HMeeT-
€ Kpyrjasl UHJIHHIpHYeCKAas IOJNOCTb; OChb KOTOPOH MapaJ-
JiesIbHA ocH nposoga. CMelleHHe oCH [IOI0CTH OTHOCHTENBHO OCH
IPOBOJA ONpefiesISeTCs BeKTOpoM a. [1o IpoBoAy TedyeT TOK of-
HAKOBOI N0 BceMy ceyeHHio IUtorHocTH j. Haiith manmpsixen-
HOCTb MarguTHOro noJst H BuyTpu nosocry. Pacemorpers cry-
uaii a==0.

3.180. D6ountoBHi map paguyca R=50,0 MM 3apsKen
paBHOMEPHO paclipefe e HEM NOBEPXHOCTHBIM 32pAA0M C IJIOT-
HocThio 0=10,0 MrKa/n2. IlIap IPUBOANTCA BO BpallieHHe BO-
KPYr CBOeH OCH C YryioBOH CKOpocThio- » =100 pax/c: Hamu
MarHuTHYyI0 MHAYKH#IO B B HeHTpe Hiapa.

3.181, Hlap uz 3anaun 3.101 npuBoguTCs BO BpameHHe BO-
Kpyr cBoefi ocH, mapasuienbhoii Bektropy E BRyTpH wapa,
UYemy paBHa MarHuTHasg MHAYKUMA B B mneHTpe mapa?

3.182. Ilo ofbveMy OfHOPOAHOrO LIapa MACCHl /M K pajnyca
R pasnomepHo pacnpenenen sapsp g. [lap npusoxurcs so Bpa-
lleHyne BOKPYT CBOeH ocH ¢ yrioBofl ckopocrhio w. Hafiti Bos-
HUKalolHe B Pe3yJsibTare BpalleHHs MOMEHT HMIyJabea (Mexa-
HHYecKH#t MOMeHT) M M MAarHHTHBHA MOMEHT Py, & TaKXe Of-
Homenne p,, Kk M. ‘

3.183. MarHuTHH# MOMEHT prrosoro KOHTYpa C TOKOM
Prn=1,00 A.m2 Pamuyc xourypa R=10,0 cm. Haiitn HHZYK-
o B B HeHTpe KOHTYpa.

3.184. MsonupoBaBHEI NPOBOJ HaMOTaH TaK, YTO OOpa3yer
miockyio cnupans u3 N=100 ButkoB. Pagwyc BHyTpenHero
puTKa (o ocu nposoga) pased R,;=10,0 MM, BHeHIHEro BHTKA
R,=40,0 mM. KaxuMm MarduTHEIM MOMEHTOM py,, obJAafact 3Ta
cnvpadhb, Korjia no Heit Teuer ToK cuiel /=10,0 MA? Uemy pas-

Ha B ITOM CJydae HalPAXKEeHHOCTh MAargurioro nonas H B OEHTpe

CIHpaIn?
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3.185. HeGospluag mMarHuTHAS CTPEKA COBEpLUaeT B Mai
HUTHOM HoJe 3eMud MaJsie Kosebanus ¢ nepuoioM. 77=38,92 ¢,
ITpH noMmeieHHH ee BHYTPb COJNEHOHAA, IO KOTOPOMY Teuer
TOK, CcTpeJyixa Kostefserca ¢ nepuojom T,=0,68 c¢. Onpeneaurs
MarHuTHYIO MHAYKUUIO B, 1o BHYTPU cojieHowaa. ['opusoH-
TaJjbHAs COCTABASAIOMAA HHAYKUUH 2E€MHOTO  MArCHHTHOTO
nonst B;=18,0 mxTa. 3aryxanuem KoseOaHHH CTpPEIKH Mpe-
Hebpeyb.

3.186. Jlze meGosplune OIHAKOBBIE KaTYLIKH PacTooxe-
Hbi TaK, YTO HX OCH JIeXKaT Ha OFHOH npsMof. Paccrosnue
Mexny - Karyiikamu [=2,00 ‘M 3HAuYNTeAbHO MPEBBLILACT HX
JaHeiinbie pasMephl. UHcIo BUTKOB Kaxnoil Karymku N=150,
pannyc BuTkoB r=>50 mMM. C Kakoil cusoif F B3aHMOAEHCTBYIOT
KaTyIIKH, Korja Mo HUM Teuer OAWHaKoBhIl Tok [=1,00 A?

3.187. PajgoM ¢ AJUHHBIM NPSAMBIM IPOBOJOM, 11O KOTOPOMY
teyer Tok [,=10,0 A, pacnosoxeHna KBajpaTHasd pamKa C TO-
koM /,=1,00 A. PaMka # npoBoj JieKaT B OAHOH ILIOCKOCTH.
ITpoxoxamas yepes cepeauHbl HPOTHROJEXKAIMHUX. CTOPOH OChL
PaMKH napajyieibHa NPOBOAY H OTCTOHT OT HEFO Ha paccTosi-
Hue b=100-mm. Cropona pamkd a==80 mM. Haiita cuny F,
JIEHCTBYIOIIYIO Ha PaMKy, d pabory A, KOTOPYIO HYKHO COBEp-
LUHTh, YTOOLI TIOBEPHYTb PaMKY BOKpYT ee ocH Ha 180°.

3.188. Pamka 3epKajbHOrO rajbBaHOMETpa HOABELleHa HA
HHTH, KO3DOhHUHEHT KpydeHHs KOTOPOH (OTHOIICHHE NPHJO-
JKEHHOr0 BpAILAIOIleT0 MOMEHTA K YTrJy 3aKpY4YHMBaHHs) k=
=10,0 MxH- M/paﬂ Pamga cocront us N=100 npaMoyroas-
HBIX BHTKOB TOHKOH NPOBOJAOKH. Pasmepe ButRa 50X30 MM..
Pawmxa MOXeT BpaathCa B 3a30pe MEXAY NOMOCaMH MArHHTa,
B KOTOPHIX HMEIOTCHA Yriay6ieHuss HHIAMHAPHUCCKOH hOPMEL.
Ilo ocu 3a3opa BHYTPH PAMKH YCTAaHOBJICH KeAC3HBIA HHIHHAD,
Gaarogapsi gemy IOJIE B 3a30pe MEXKAY NOJIOCaMH ¥ ITHAHHAPOM
HMEET OCEBYIO cummerpuio. B Tofl uacty 3asopa, rie HaXxoaurcs
OflHa CTOPOHA paMKH, NoJje HalpasieHo K ocH, a B ToH yacTy,
r/le HaXOAWTCA ApYras CTOPOHA,— OT ocH paMku. Hanpsixen-
HOCTh TI0JIT B 3a30pe MOXHO CUHTAaTh OZHHAKOBOH IO MORYJIO

" u pasuodt =100 xA/M. Ha paccrosiHum ot 3epka/nblia rajb-

panomerpa I;==1200 MM pacnosoxkeHa IIKaja, HaHeceHHas
Ha JavHeHKYy Aauub [,=800 mM. B orcyTcTBHME TOKAZ CBETOBOH
3afiuuK, oT6packBaeMbli SepKanble, NONAAAeT B Cepediy
IIKaJb,

Kaxkas markcumanbsas cusia Toka fy, 'MOMKeT GbiTh us3MepeHa
3THM npubopom?

' 3.189. B uenrtpe AJMHHOrO COJMEHOKAA, YHCIO BUTKOB Ha

- eMHMIY AAMHBL KoToporo A==5000 M~1, nomelleHa yKpenneH-

Hasl Ha KOHIIE KOPOMBEIC/IA BECOB HeGoasIas KaryliikKa ¢ yuc/ioM
5% ‘ 131



ButkoB N: 200 (puc. 3.33). Ocb KaTyiIKH nepleHAnKyAsIpHa K
ocn conenona. Jinamerp Butkos karywkn d=20,0 M. Iliaeuo
kopomuteaa umeer jauny [=1,00 M. Karynika ypasHoBeiena
rHpPLKaMH, YCTAHOB/IEHHBIMY Ha Yalllke BecoB. [Ipu mpomycka-
‘MK - TIO° COJIGHOMAY M KATYilIKe TOKAa PaBHOBECHE KOPOMEICJIA
napymiaercst.. Ha kakyio Bennuuny-AP HYKHO H3MEHHTE I'Py3,

L8R CRORLOOINETRAL
&~ ~ 3

=
=

AR

~ Puc. 3.33 a

NOMEAOMUHCA Ha YalliKe BECOB,- YTOGHl BOCCTAHOBHTL PaBHO-
Becue B TOM C/yyae, KOrjia 4epes coneuom H KaTymxy Teuer
OAMHAKOBBIY TOK cuanl I=1,00 A?

3.190. Karyuika, 110: KOTOPOH ‘TeyeT TOK: cpmm 1 1 ()0 A,
noMelliena B 0lHOPOAHOE MarHUTHOE 110/1€ TaK, UT0. ee 0Ch-COBIa-
laer ¢ HanpasaeHueM noasd. O6MOTKA KATYIUKM BEIIO/HEHA U3
Memxoﬁ NPOBONIOKY aHaMerpa d=1,00 MM; pamiyc /BUTKOB r==

=100 Mm. IlpM KakoM ‘3HaueHH¥ MarHHTHOH MHAyKUMH B
BHEIIHero Toast o6MOTKa KaTymgy Geia Ghl pasopBaHa? Ipou-
HOCTb MeJ Ha pasphiB 0,=230 MIla.

3.191. Hassecrno, gro: 1) n10THOCTH j CTalOHAPHOTO TOK

RapajiieNibia OCH 2 M' 3aBHCHT TOMBKO OT PACCTOSHHSA I ' A0
2710it ocH, 2) -unpkyasuus C Bekropa H no nepneﬂ)mxy.uﬂpno-
MY K OCH Z IUIOCKOMY KOHTYDY pajuyca r C LIEHTPOM Ha 3Toil
OCH TIPONOPIHOHANbHA TpeTbeH CTeNeHH 7: C=ar3. Haﬁm BHA
dynruan..j (r).
- 8 & 58 Sasop MEXRY ﬂByMH ﬂapaJ'lJ]eJIbelMH prr.nbmm
nJlacTHHAMH 3aN0/JHEH OJHOPOAHOIK ‘c/1a60 NPOBOMALIEH Cpeloi
C yIenbHOHA: HPOBOAMMOCTHIO: G Jt* AM3JIEKTPHYECKOH NPOHHILae-
MOCTBIO €. (MATHUTHA NPOHHHAEMOCTE cpenst u=1). 3a3op d
MHOr0 MeHblle:pajguyeca. yactul-R. Ha nnactussl flofaercs
HaNpsKeHNe, H3MeHsomeecs: No 3akony U=U,,cos of (o
JIOCTATOYHO Maja JJIsi TOFO, YTOGHI ‘BHEINOJHAJKCE - YCIOBHSA
KBasHcTauoHapHoerH). Haiitn Bhpaxkenne JUis HANIPSiKeH-
HOCTH MarHMTHOT 0. Hiosst H:B- sasope Ha paccroaaml ot ocn naa-
CTHH 7, 3HAYHTE/IBHO: MEHbILEM R :

T 193 INokasars, 470, HeCMOTpﬂ Ha-HanH4yue TOKOB nposo-

JLHMOCTH, TEKYIIHX ‘B paAH&NDbHBIX HaﬁpaB.ﬂeHHﬂX Hanpmxeu-

HOCTH-MarsHTHOrO Noast H B 3asope. cq;epnqeexoro Komencaro- _

pa u3 3agauu 3:157 paBHa HyJIO. -
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3.7. MarsuTHOe nONe B BeinecTne

3.194. Uro mpousoiner ¢ moseM-GeCKOHEUHOrO CONEHOH A
TpH 3aMO/IHEHHN COCHOMNA OJHOPOAHLIM M30TPONHBIM Marke-
THKOM C IPOHHIIAEMOCTBIO [P ‘

3.195. Yemy PaBHO Cpejinee sHANEHHE MOJY,/IA TaHreHuH-
AJIbHOM - COCTABJSIOWEH HaNPSKEHHOCTH MATHHTHOTO MOJIA
(H,) naa npoussonbﬂoro 3aMKHYTOrO Komypa ,I[.HHHLI I, ox-
BaTLIBAIOHIEr0, POBO, o+ KoTopomy - Teuer
TOK CHJBL [P

3.196. B onﬂopo,moe MAarHuTHOE ToJIe A | #2 5
¢ uuAykuued B, nomemena GeckoneyHad

TIOCKOMNapassesnbHas MJIacTHHa H3 ONHO- ::‘2 V1S
POLHOTO ¥ H30TPORHONOMATHETHKA CHPOHHU-: - [ 1777 4 B,
ugemoctolo . - [lpacrusa pacnostokena = | v | JV\.J
_ AePUIeHAUKYJAApHO K JHHHAM By, Onpe- - b~
JeNUTs ‘MarHHTHYIO  HEAYKUHIO:B nHanpsa+ 1 Pue. 3.34.

JKEHHOCTH MaruuTHoro noas H B MarHeTHKe. ‘

¢ .3,197. JIBe muacTHHEI U3 MarHeTHKOB C [POHHIAEMOCTSAH
[y H Mo CTOMEHBI BMECTE M IOMEIIEHHI: B TIePIeHANKYIAPHO

K HHM ouﬂopomioe nosec ua,uyxunen B, (puc. 3.34). Lrpuxo-
BOH JuHHelt T0Ka3ana BooOpakaeMasn
UHJANHAPHYECKas - OBEPXHOCTh -C O6pa-

. 3YIOHIUMH, . NapajuienbHeiMu By, u oc-
HOBaHHWAMY - TUIOWAAU * S, ‘HepNeHAHKY-

«

A
Lt £l Y - aapubimu K. By, UeMmy paBHbI 10TOK <I)
a ‘BekTopa- B H motok @ BeKTOpa
J Z yepe3 3Ty NOBEPXHOCTH?

3.198. DeckoHeyHasi mNJacTHHA: U3
~..~H30TPONIHOIO MarHeTHKa NOMEHIeHa B
HepleHAUKYMAPHOR . K. Hell OAHOpOAHOE
BHelllHee Tiodie’ ¢ -HHAYKuued By (puc:
3:35)..MaruutHast: APOHHIIAEMOCTE Iia-
-CTHHBI - H3MEHAeTCA - INHEHHO. OT 3Haye-
- HHA p., HA .nenou rpamme ,uo P2 Ha
npaBou rpaﬂnue Haiiru:
a) VH BHYTpH. IJIaCTHHEI KaK cbyuxumo Xy
6) norok @, Bektopa H uepes. BooGpamaemy;o UHTHHAPH-
YeCKYI0 IOBEPXHOCTb € 06Pa3yIOUMH, Tlapajie/ibHBIMH OCH X.
OcnoBaHus UMIHHAPA PACNOOMKEHB! B TOYKAX € KOOPAUHATAMH
x=a/2 u x,=3a/2. Ilnolazn - Kax10ro oCHOBaHHA paBHa S.
3.199. B . onnopoanoe MarHHTHOE Nosie ¢ HHAyKuued -B,
NOMEIEH Iap H3 ONHOPOLHOrO. H: ‘U3OTPONHOrO  MarHeTHKa

Puc. 335

C OPOHUIIAEMOCTBIO M.
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a) Oupepeants Hanpaxendocts H M nHaykumio B noas
B Marnceritke. Pasmarangusaomuil GakTop CINTATh H3BECTHBIM.
6) Hanucatos npu6imkeHHoe. BuI-
paxenne aia B B Cayuae, eciu
p>1
3.200. }KeJIee.Hbm CepleYHHK,
H306paKeHHEI Ha .pHc. 3.36, Hecer
Ha ceGe O6GMOTKY, MO KOTOPOH TeueT
NOCTOAHHBHL TOK. B. pesyaprare B
cep/leutiHKe BO3HUKaeT 11oJ1e ¢ HBAYK-
nueit B. Iporunuaemocts xenesa npu
S5THX yCJIOBUAX paBHa . Ilnowans
NoNepeyHoro CceyeHHs . CcepReYHHKa
paBHa S. OZUH H3 KOHIOB cepiey-
Pne. 3.36 HHKa BXOIMT BHYTPb BOOGpaKaeMoil
saMKHyTOH noBepxHoctd .S’, Haii-

TH JUisl 3TOi moBepxHocTH NOoToK @5 BekTopa B u motoxk @y

Bekropa H.
IAZ
151 =
-
/'
/,
4
/
50
[
|
05
Jenobras  Kpubas
HanazHuubarus
MMESHUYECHY YUCmoy
KERE3D
q 500 1008 1500 HAMM -
Puc. 3.37 ‘
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3.201, Ha xeje3HoM cepAeuHHKE B BUJE TOpa AHAMeTPa
d=500 mm umeeTcs o6mvoTKa ¢ uHcsaoM BUTkoB N=1000. B cep-
JeuHHKe CcflesiaHa TonepeyHast Npopesb, B pe3yJbTare 4Yero
obpasoBasicsl BO3XYIIHBI 3a30p WHpuHE b=1,00 mm. [Tpu cune
TOKa B 06MOTKe /=0,85 A HanpsiKeHHOCTb NOJIA B 3a30pe [ ==

- =600 kA/m. Onpe,zzemm: MariiTHYIO IPOHULAEMOCTD |1 XKee3a

Ipu 3THX yciaoBuAX. PaccesnmeM moasi y KpaeB 3a3opa npe-
He0peyb.

3.202. Ha puc. 3.37 usoGpaxeHa nosiyu4eHHAas SKCNepUMEH-
TaJbHO OCHOBHAS KPHBasl HAMArHHUHMBAHHS TEXHHUECKH UHCTO-
ro- 3ene3a. [losb3ysich 3THM rpapuKoM, MOCTPOHTH KPHBYIO
3aBHCHMOCTH MarHHTHOH NPOHHIIAEMOCTH W OT Hallps:KeHHOCTH
marguTHoro nojisa H. Haliti MakcuManbHoe 3HaueHHE TPOHY-
HAeMOCTH “Pyae U HANpAXKEHHOCTh H, NIPH KOTOpOH OHO JO-
cTHraercs.

3.203. Vimeercs Kene3HOe KOJABLO KBaJpaTHOTO CeUEHHS.
Cpennnit guamerp Koabua d=300 MM, fromane NONEpeuHOro
ceuenns: S=500 mm2. Konbio necer Ha ceGe oOMOTKY Hs N=
=800 ButkoB. Ilo obmorke Teuer Tok /=3,00 A. B xoabne
HMeeTCA TonepeyHas npopesb mupuns b==2,00 mm. IIpenetpe-
rasi paccesiHieM 10151 Ha Kpasix NpopesH, HalT:

a) MarHATHYIO IPOHHULAEMOCTD | 2Kesie3a IPH 9THX YCJIOBHAX,

6) NMOTOK MarHUTHOH HHAyKuHH (P uepe3 momepeyHoe ce-
YeHHe KOJbLa,

B) sHepruio Wi, saxmoqe}mylo B Kenese, sHeprHio W,
B BO3ZYLIHOM 3a30pe H MOJHYIO dHepruio noas W,

3.8. JneKTpoMarHUTHAA MHAYKUMSA

3.204. Ha puc. 3.38 u300pakeH KPyrosoil NPOBOASIIUA

. ILAOCKHH KOHTYp, TIOMeIlEeHHBIH B OLAHOPOAHOC MarHUTHOE NoJie

¢ HHAyKUMedt B, HanpaB/eHHOe Ha HaC. Y Ka3aTb HanpaBJeHHE
TOKa, BO3HHKAIOHIETO B KOHTYpe B c/lyyae, ecan: a) B pacrer,
6) B yGuBaer, B) KOHTYp pacTArHBaercsi, I) KOHTYP® CKHMA-
eTcsl. '

3.205. Vmeercst XpyroBo#i NpoBOAAUIAEl IIOCKHA KOHTYP
paauyca a ¢ conporuBierueM R (puc. 3.39). [leproHagabHO TOK
B HEM OTCYTCIBYET. 3aTeM BKJIOYaeTcsi NEePIeHAHKYJAPHOe K
NVIOCKOCTH KOHTYPa ORHOPOJHOE MarHUTHOE IIoJie I/IHIEYKIJ;HBH
B, HanpaBJjieHHOE 3a YepTeX.

a) B xakom HanpaBJ/IeHHU GYZIeT Teub BO3HHKIUMEA NPH 5TOM
TOK?

6) Kaxoii 3apsj ¢ npoTeuer no KOHTYpY?

3.206. Ilo IT-oG6pasHoMy NpOBORY NepeMelilaeTcs C MOCTOAH-

HOI CKOPOCTBIO ¥. TIOJ, leficTBHEM CHJIBL [ 3aMBIKAIoUlas IPOBOX
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mepemsiuka (pnc. 3.40). Kontyp naxomurcs B HepneHAHKYIsSIp-
HOM K Cro IVIOCKOCTH -ONHOPOAHOM MarBUTHOM - oae. Uemy
pasna cuaa F, eclH B KOHType BLIIENAETCH Kaxmyxo CEKYHAY
KOJIYECTBO TElAOTH Q’»’ :

,Puc..3.38 4. -Pre. 3.39 Puc. 3.40 -

3. 207. Tonxnuit MerJIJ'IPIlIeCKHH C'repmenb n.mmu l 1 200 M
BpamaerTcs ¢ yactotodt n=120 MUH"* B ONHOPOLHOM MAaFHHUTHOM
116/1€ BOKPYT OCH, TIePTeHANKYASIPHON K CTEPIKHIOH OTCTOA Ml
OT OIHOTO U3 €ro KoHioB Ha paccrosanue I; =0,250m.-Bekrop. B
napangeed ocd Bpauienus, -B=1,00 MTa.. Hablru pasHocTh
noTeHuuanos U, BO3HHKAIOULYIO MEXIY - KOHLAMH CTEPIKHSI.

3.208. I/Isonﬂpoaa}mbvn MeTaNJHYeCKHHA NUCK pajuyca a=
=0,250 m Bpamwaerca ¢ gacrotolf n=1000 muu~*, Haiitu pas-
HOCTb NIOTeHIHAJIOB U Mexmy HEHTPOM H Kpae\a AHCK, BOSHU-
KaloIy1o: ‘ :

a) B OTCYTCTBHE Maerme noJjiest, :

6) B.cayuae, KOrja HMeeTcs. nepneHonyMpHoe K ;mcxy
O)lHOpO}lHoe none ¢ HEAykinued B=10,0 MT.x. 5

+3.209. Mex 1y ' noaiocamy ‘3JeKTPOMATHHTA TOMeELIEHa He-

Gonplnasi KaryliKa, PachonoXeHHas TaK, 9TO OCH KaTYIIKH M-
FIOJIIOCHBIX HaKOHEYHHKOB MarHuTa cosnagaior. [lromans mo-:
NepeyHoro.” cedeHust karymxy ~S=3,00 MM?, 4YHCJIO BHTKOB
N=60. Ilpn noBopore KaTyHIKH Ha 180° uepe3 COeAMHEHHELH
Hell GalIHCTHYECKHA TajpBaHOMETP ‘'TIPOTEKaeT: sapsn g=
=4,50° MKKJ1. - Onpegenurs HanpsikeHHOCTb Hosist H Mexay
nosocamit. ConpoTHB/IeH e KaTYIUKH, ransBaHOMeTpa 1 COeH-
HUTEABHBIX TIpoBofoB R=40;0 Om.-
- 3.210. Ha nunsigapsyeckuil Kapkac Anametpa d=120 mM
HamoraHo B ofuH ciof N=100 BHTKOB npoBosokH. Bes Ha-
MOTKd pasMeCTHJACh Ha  AnuHe [=60 mm. Onpemennts HUH-
JAYKTUBHOCTD - 'L+ BTOR " KaTylnky.: 'Marnurnyo l'IpOHPIlLaeMOCTb
- CepIEYHNKa NpHHATH pPaBHON enunuie.
¥ xasauue. HUunyKTHBHOCTH o;mocnoﬂﬂbxx KaTyLIeK
phiyucasercs 1o gopmyne L=al _, rae L, — HHIYKTHBHOCTb

HJeaJbHOro COJIEHOMZia, BO BceM obbneme KOTOpOI‘O oA TAKOoe'
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Xe, KakK Yy GeCKOHEYHOTO COJeHOUAa C TeM ke 3Hauenuem-N/I,
o — Ko3(pUrHenT, npuUGANKEHHO onpeaenﬂeMbm Bbipame-
nuem  o=[14-0,45(d/)}*

3.211. Ua nposoga pamnyca a=1,00 MM cieJana -npsamo-
yroJbHasi pamka, JJIMHAa KOTOpoii I= 10,0 M snaumTesEHO
Gonbe mupunel b=0,100 M (H3MepeHHOA MEXAY OCSIMH CTOPOH
pamkn). HafiTh mHAyKTHBHOCTH L paMKH. MarHuTHyl0 NpOHH-
1LaeMOCTb Cpelibl TOJIGHKHUTE PaBHOM e;mHnue [loneM BHYTDR
IpoBofia npeneGpeyb;

3.212. Haiitu HH,U.YKTHBHOCTB Ll npoBolxos H3 sauaqn
3.120; npuxopsiuyiocsi Ha eMHHMUY X ITHHBL Marnmﬂym
NPOHMIAEMOCTh MaTepHana NPOBOXOB H OKpY2Katollefi cpe;m
NPHHATb PaBHOH eMHHLE."

3.213. Tax HasblBaeMHlil KOdKCHa/IbHbI KaGeib COCTOUT U3
JIBYX KOAaKCHAJIbHO PaclloJIOXKEeHHBIX NPOBOAHHKOB, PasieseH-
HBIX (CJI0EM, AH3NIEKTPpHKa. ONpenesnTh, eMKOCTh Cy 1 HHAYKTHB-
HOCTb: Lj: :@MHUUEl JJHHB KaGeJs, y KOTOpPOro paauyc.BHYT-
pensero - OpopoAnHKa .a=1,50 MM, a PalByC BHEWHEro: mpo-
BOAHHMKa (AMelowlero GOpMY:TOHKOCTEHHOH TPYOKH) b=5,4 MM.
JIH2JIEKTPHKOM CITYXHT NOJH3THIER (8=2,3). Y4ecTb, 4TO IpH
GosbIuMX - gacToTax - (aaa KOTODHIX HpelHasHayaloTesl KOaKCH-
ajbHBie Kabeau) - nepemeﬂﬂbm TOK TeYer Mo MOBEPXHOCTU
IpoBoOJia. .

3.214. OnpeAennTb HHAYKTHBHOCTI: L oémonm U3 3ajaun
3.203. Peromenayercs- BeMHCAHTL L jaByMs cnocobamu —
¢ MOMOIUBIO BHIPAXKEHHA IJIA MOTOKA BeKropa B M ¢ moMoweio
BHIpax<eHHd [ SHeprm« noas — H CpaBHPITb ﬂonyqeﬂnblo
PE3YJbTATHL.

3.215. Tlo cocencTBy. pacnonox{eﬁbx ;uaa BUTKA TIPOBOJIOKH.
Ilo. nepsomy Teuer ToK /=10,0 A. B 1enb BTOPOro BKJIOYEH
Gannucruyeckuil ranbsanoMerp. IlonHoe -conpoTuBieHHEe BTO-
poit nenn R=>5,00 OmM. HeMmy paBHa B3auMHAasA HHIYKTHBHOCTH
Ly, BUTKOB, €C/TH OPH BBIK/IIOYEHHH ToKa [ uepes raanaHomeTp
npoxoxut 3apsan. g=1,00-1078 Ku?

. 8.216,  Ha 6eckoneuHklfi CONEHOUJ, ¢ 1 BUTKAaMH Ha e}mxm-
1y JUIMHBL ¥ TUIOMEABI0 TIONEPEYHOro ceueHus S HaMoTaHa Ka-
tTymka u3 N BuTkoB. Hafity B3auMuylo. HBAYKTHBHOCTh L,z
KaTYHIKY H COACHOHUJA.. HpOHﬂuaeMOCTb cpe;uﬂ 3anonﬂmom,en
COJIGHOHJ, paBHA ;. e i

3.217. Onpenenuthb BBaHMHle HHAyKTHBHOCTb Ln Topopma
H NPOXOJSALIEro MO €ro . 0CH GeCKOHEYHOro NPAMOro NPOBOJA.
Topouja nMeer NpAMOYToJbHOE CEUEHHe LIHPHHEL a. BHyTpen-
HHUH pajHycC TOPOHAA PaBeH 7y, BHELIHUK 7, UHUC/I0 BHTKOB, TO-
pouna paeHO N. Topoml, H, npoao,u. norpymeubl B cpeny
C NPOHHUAEMOCTBIO . . 1y
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3.218. TlpsimMoii NPOBOL C CONPOTUBJIEHUEM R; HA EAUHHILY
IJIHHBE cOrnyT LoA yriaoum 2o (puc. 3.41). [lepeMbiuka H3 TAKAro
Jke NpoBoJa, pacHojioxeHHas NepAeHAUKYAAPHO K GHCCeRTPHCE
yria 2o, ofpasyeT ¢ COrHYThIM ' HPOBOJXOM 3aMKHYTBEHI Tpe-
YFOJBHBIA KOHTYD. STOT KOHTYP HOMEIeH B OfHOPOAHOE Mar-
HHTHOE HOJe ¢ HHEYKIHE[ B, HepneHiHKYJIAPHOE K €ro IJo-
ckoctd. Hafity ‘wanpaBaenne um cumay [ Toxa, TEKylero B
KOHTYpe, KOFXa HepeMbluKa JBHXercs ¢ MOCTOSHHOH CKOpO-
crbio v. COnpoTHBIeHHEM B MecTax KOHTAKTOB. | H 2 IpeHe-
6peub.

2 J

[JA’ et AN 2

— 7

: 7 ‘
Puc. 3.41 Puc. 3.42

3.219. HMmeerca GecKOHeuHEBIH NMPsSMOH IPOBOX, IO KOTOPO-
MY Teder Tok cuanl fo. Ha paccrosnusax @ u b or HEro pacmoJo-
2KeHBl JIBa TNapa/uieNbHLIX eMy HEeH3OJHPOBAaHHBIX IIPOBOAA,
3AKOpPOYSHHRIX Ha OIHOM KOHIE cotporuBaenueM R (puc. 3.42).
Bce tpr npooja siexkar B ofHOH I1ocKocTH. [1o 3akopodeHAbM
CONPOTHBJACHHEM HPOROAAM CKOMB3HT CO CKOPOCTHIO U 3aMBIKAI0-
IHHE BX crepxenb 3—¢. Onpenennts: :

a) cuay I u HanpaB/ieHHe TOKA B Kourype [—2—3—4,

6) cuny F, HeoGXofuMylo, 4rofbl NOAAEpMUBATL FOCTOAH-
HOH CKOPOCTL CTepikHs J—4, H pacCTosHKHe X OT NPOBOAA € TO-
KOM [, 20 TOUKH, B KOTOPOH HYIKHO NIPHIOKUTD 3TY CHAY, YTalbl
CTepKeHb JABHTaJCA HOCTYHArTelbHO,

B) MOIGHOCTH P, 3aTpaurBaeMylio Ha Nepemenienne CTepHs.

ConporHBaenueM [NPOBOLOB, CTEPKHA H KOHTAaKTOB B TOY-
Kax 3 u 4 npeneGpedyb. : ’

3.220. Ilo nBym memubiM INMHaM, YCTaHOBJICHHBIM TOJ yr-
JIOM ¢ K TOPH3OHTY, CKOAB3UT MOX RefiCTBHEM CHJBI THIKECTH
MeRHHH Opycok Maccet m (puc. 3.43). B okpyxaiomeM DIMHBL
HPOCTPAHCTBE CO3JaHO ORHOPOAHOE MarHHTHOE HoJe ¢ HHAYK-
nueli B, HepHeHAHKYIAPHOE K IIOCKOCTH, B KOTOpOH Iliepeme-
masrcs 6pycok. BBepXy INUHBI 3aKOPOHEHK! CONPOTHBACHHEM
R. Kosdhpunuent Tpents MEXAY NOBEPXHOCTAMY HIMH H 6pycKa
pasel k(k<<tg a). Paccrosutie Mmexxny munamu pasuo [: Ilpe-
HeGperasl CONPOTHBACHAEM HINH, 6PYcKa H MECT KOHTAKTa MEX-
JY HHUMH, HafTH YCTaHOBHBLIYIOCA CKOPOCTb GpyCKa v.

138

3.221. VmMeerca ycCTpOMCTBO, OTIHYalomeecst OT paceMor-
penHoro B 3anave 3.220 (cM. puc. 3.43) aMMb TeM, YTO BMECTO
conporHBJends R K KOHUAM LuMH NOJKJIOUeH KOHACHCATOD eM-

"Kocti C. BpycoK ycraHaB/qHBaeTcd HA LIHHBI U OTIYCKAETCs.

OnpefequTb XapaxkTep JBHxeHHst GPyCKa B NPeNNOA0KEHUH,

YTO 9JIEKTPHUYCCKOE -CONPOTHBACHHE LENH PaBHO HYJIO.
3.222, Merannnueckuil CTepKeHb MacCH /71 MOXKET KauaThCs

KaKk MasTHHK BOKpyr ccd O (puc. 3.44). HmxuuM konuom

Puc. 3.43 . Puc. 3.44 Puc. 3.45

CTEpIKEeHb Kacaercss NpPOBOAHHKA J—2, H30THYTOTO HO Ayre
pamuyca b. CepefuHa 5T0ro ApOBOJAHNKA 3aKOPOYEHA C TOUKOMH
noaseca O gepes couporupienne R. Bee ycrpoiictBo moMeilieHo
B OJHODOXHOE MarHNTHOE NoJje ¢ MHAYKUHed B, mepneHiuky-
JISAPHOE K IJIOCKOCTH Kauauu#i. Paccroanue OT TOYKH IojBeca

10 LeHTpa Macc € CTEPIKHSA PABHO @; MOMEHT HHEPLHH CTEPHKHSA -

OTHOCHTEJIbHO OCH, Dpoxoasueil yepe3 C, paseH /,. IIpeneGpe-

rast TpEHHeM, a TaKXKe 3JIeKTPHYECKUM COTIPOTHBAECHHEM CTEPXK-
Hsl, IPOBOAHHKA /—2 U MeCTa HX KacaHHs, ONPEAETHTh XapaK-

TEp ABUMKCHHSA, COBEpuiaeMoOro IHocjae Toro, KaK CTCpP2KCHb

OTKJIOHAIOT Ha Majblil yroa oy H OTHYCKaloT C HYJIEBOﬁ Ha- -

YaAbHOH# CKOPOCTHIO.

3.223. VMeercss yCTPOHCTBO, OTVIMYAKOIIEECS OT - PaccMoT-

penHoro B sagaue 3.222 (cm. puc. 3.44) auIb TEM, YTO BMECTO CO-
nporupjaenus R BruoueHd kKougencarop emxoctd C. Cuutad
CONPOTHBJIEHHE KOHTYpPAa PaBHBIM HYJIO, ONPEAGIHTL XapaK-

TEp ABHKEHHUA, COBEPIUIACMOrO IIOCjC TOlO, KaK CTEPXKEHDb :
OTKJIOHSIIOT Ha MaJlblil VIoJ Qe H OTIIYCKAIOT € HYHEBOﬁ Havajlb-

HOH CKOPOCThHIO.

3.224. Crepxkenb Macchl M MOXET Bpailathed 6e3 TpeHud

BOXPYF ocu O, CKONb3sA (TakyKe €3 TPeHHs) HO KOJNbLEBOMY
HPOBOAHHKY Paixyca b, pacloONEHHOMY B BepPTHKAJbHOI
miockoct# {puc. 3.45). Bce ycTpoiicTBO HOMELIEHO B OJHOPO.-
HOe MarHHTHOE IOoJe ¢ UHAyKOueH B, NepueHAHKyJAspHOe K
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MI0CKOCTH Koabua. Och M KOTBLO TOK/OYEHEL | K saKuMam
HerounHka Toka. Ornpemenuts:

a) Mo KAKOMY 3aKOHY NOJKEH M3MEHATHCH TOK [, TeKyuui
10 CTEPXKHIO, JJS TOTO YTOGH! CTepaKeHb BpauiajIcss ¢ NOCTOsIH-
1HOH YIVIOBOH CKOpPOCTBIO @. OTCUET BPeMEHH HayaTb ¢ MOMEH-
L Td, KOIJla CTepIKEHB - HAXOZHTCS B [IPaBOM ro-
~y _ PU3OHTA/BHOM HO/IOKEHHH; TOK CUHTaTh IO-
TIOKHTEIBHBIM, KOT2 OH TeueT OT OCH Bpallie-
HHfl K KOJbILY, .
[ 6) Kakoft I10/KHa GBIt 3. z[ c Hcroqmma
, &, veobxonumas Ana no;mep)mauﬂ 1peby-

,-_—— €MOro - TOKa.

é , . HonHoe conpoTus/ienue uenu cqmaTb no-

Puc.: 3.46 CTOSHHBIM M PaBHBIM R. I/IHI(YKTHBHOCTB‘O
uenH  npenebpedn. .

3.225. I\aTymKa c HH,llyKTHBHOCTb‘O L=250 MlH B conpo- .

TupJeHHeM R=0,300 Om noakmouaetcs K HCTORHUKY JIOCTOSH-
Horo Hampsamenusi.  Uepes Kakoll TNPOMEXYTOK 'BpPeMEHH T
cuJa ToKa B Katyuike jocruriet a) 50 %, 6) .75 % ycranoBuB-
werocst 3HadeHus? CoONOCTaBbTE 06a 3HAYEHHA T. :

3.226. Karywka ¢ nuayktusHoctsio L=2,00 MkIH i co—
nporuBaeHHeM R,=1,00 Om noxk/oueHa K HCTOYHHKY NOCTO-
IHHOrO TOKA ¢ 3. A. ¢, &=3,00 B (puc. 3.46). [Tapaineapro
KaTYHIKE BKJIOYeHo conporusaerne R=2,00 Ou. Ilocie TOro
KaK TOK B KaTylIKe JOCTHIaeT YCTAHOBUBLIErOCs 3HAYCHHS,
HCTOYHHMK TOKa OTKJIOYaeTcs Bhlk/oyatenem. Haiitu Konuge-
CTEO TEMIOTH (), BLIIETHBIICECH B CONPOTHBJIEHHH -R Mocie
paspuiBa uenu. ConpoTHB/IEHHEM HCTOYHHKA TOKA H COSIUHH-
TEJIbHBIX NPOBOIOB IIpeHeGpeuL.

3.227. )Kenesnblii cepieunHK, HMeIOUIHil ¢opmy Kosbua ¢
KBaJ[pATHBIM CEUeHHEM, HeceT Ha ceGe o6MOTKy M3 N =1000 But-
KoB. BuyTpenuuit pagnyc kosbua a=0,200 M, BHewHHi b=
=0,250 M. Oupenenuts 3Hepruo. W, 3allaceHHYI0 B cepjey-
[{HKe B TOM CJiyyae, KOrjla mo oGMoTKe Teder Tok [=1,26 A.
Onpenenenue NPOH3BECTH npuﬁmmeﬂno, noJsiaras. Hamps-
KEHHOCTh TOJIS N0 BCEMY CEUYeHHIO cep,ueqﬂnxa OZ\MHAKOBOH H
paBHOH 3nauenuid H'B ueHTpe CeueHUs,

3.228. Ha koabuo U3 3anauu 3. 227 HaMoTaHa JOTIOJHHTENb-

Hag oOMOTKA U3 N1*20 BHTKOB, 'KOTOpas NOAK/IIOYEHA K
6a.rmucmqecxomy raneBanomerpy. Obiuee CONPOTHBIEHHE Io-
NOJIHHTE/IbHOR OGMOTKH, TaJbBaHOMETPA H COGAMHHTENbHBX
npoBogoB’ R=31,0 OM Kakoi ,3apsil ¢ mpoizer qepes
raJbBaHOMETP, eClH BBHIK/MIOUHTH TOK, TEKYUIMA B OCHOBHOM
0OMOTKe? - OCTaTquou HaMarHuquHocrmo . CepIedHHKa "Mpe-
Hebpedh.
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3.9, Nsumenme- 3apﬂmenuux YacTHI - B smexrpuqecxom
M MariuTHOM IMOJSAX

©3.229. BoiucauTb  €KOPOCTH ¥, KOTOpYIO TNipHOGperder
3JIeKTPOH, npomm pasHoCTh norenunanoa U, paBHle a) 1008,
6) 100 xB.

" 3.230, Ilna cryyas 6) npe,ubmyw,eﬁ 3ajlaun CPaBHUTD 3HA-
yeHusl Uy H Uy, NOIyYaloliuecs MO KIACCHYECKOR H ' pesaTii-
BUCTCKOH ~hopMyJIam. )

. -3.231. Buayaye 5JIeKTPOH" .nemT CBQGOAHO €O -CKOPOCTBID
v.,. “B-'Moment 1=0" Braouaercsa’ 'OIHOPOAHOE : JJIEKTPHYECKOE
Hone ¢ HanpaxenHocToio E, o6pa3 folige ¢ HaﬂpaBJIeHHeM Vo
yron a. )

a) Tlo’ Kaxon Tpaemopnn )mmxeTca anempou nocne BKJIIO-
uenus nons?
6) Kakos papnyc KpHBHaHbI R Tpaemopmx B-TOd TQuKe,

me “CKOPOCTb 9NIEKTPOHA MUHHMANbHA?, .

'B) Uemy | paBHo npupam.eﬂne HMITyJIbCa Ap a.neKTpOHa 3a

Bpems “T?

r) Kak- nsmeuaercn co BpemeﬂeM MOJLyJIb MOMeHTa HMITYJIbCa
9J1eKTPOHa M OTHOCHTE/IBHO TOUKH, B KOTOPOH HAaXOM/ICA JEK-

TPOH B MOMEHT BKJIOUEHHA HONA?

3.232. B pacno.nox(eﬂﬂom ‘TOPH30HTAJIBLHO - NJIOCKOM KOH—
IeHcaTope ¢ 3a30poM Mexxy mnactuHamu d=10,0 MM HaxopuT-
¢l 3apsAceHHan KaneJjbKa Macch /11=6,40- 10 16 kr. B orcyrer-
BHE HaMpKEHHA MEXIY 06KJIa)1KaMH Kanenbka Najaer ¢
NIOCTOS HHOM ckopocteio 9,=0,078 mm/c. TTocae no,ua'-m Ha KOH-
Hericarop Hanpaxenus U=95,0 B’ xaneibka nBixercs pas-
HOMEPHO- BBEPX €O CKOpOCTblO 02—0 016 MM/c. Onpenenmb

-3apfja KaneJbKu e,

3.233. OHpe}lCJ]HTb cuny F, nencmylomyxo Ha 3J1eKTp0H B
MOMEHT, KOrJla OH NlepeceKaer MoK TPAMBIM YIJIOM OCh, JIHHHO-
TO COJIeHOMJla B HENOCPEACTBEHHONH GAM3OCTH OT €ro.KoHHa.
Cunia Toka B conesoune [=2,00'A, yucso BUTKOB HA eIUHHLY
ZMvHBL B=3000 M™% CKOpOCTb sneKTpoa v=3,0-107 m/c.
MaruuTHyIO IPOHHUAEMOCTD CPE/BI NPUHATL DABHOH €AUHHLE.

3.234. TlepBonauassHo oc-txacmua ’ium)xercx caoﬁo,zmo co
ckopocTbio v=0,350- 10" ‘mfc. B HeKoTopbm MOMEHT BpeMeHH
B OKDECTHOCTH HacTHIBI CO3JAETCH . HepHeH,ILI/IKy.fIHpHOEB K ee.
CKOPOCTH OJHOPOIHOE MATHMTHOE & TOAe ¢ KHAYKIHeH B-—
=1,000 Ta. Hafitu:

a) pajHyc r TpaeKTOpHH YaCTHLLI, .

6) MOAY/ b W Hanpap/JeHHe ee MarHHTHOTO MOMEHTA Py,

B) OTHOLIEHHE MarHHTHOI'O Momema Pm YaCTHUBL K ee Me-
XaHHYeCKoMy MoMenty M.
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3apsia o-wacrnunl ¢ =2e, Macca m=6,65-10"22 kr.

3.235. BunroBast JIHHUA, N0 KOTOPOH IBHXKETCH JIEKTPOH
' OUIOPUALIOM MarHUTHOM HoJe, HMeeT AuaMeTp d==80 MM u
mar {==200 mm, Muayruma nona B=5,00 mTa. Onpenenuts
£KOPOCTh 3JIEKTPOHA U.

3.236. B HaNpaB/IHHOM BJIO/IL OCH X OJHOPOJIHOM MAarHut-
HOM TIoe ¢ uHAyknxed B=10,0 MTa us HeKOTopon To4KH O
BLIXOZHUT B HANPABJIEHHH ¥ CJIErKa PACXONALIMACS TyYOK MOHO-
SEPTreTHYECKHX 3JICKTPOHOB, HMEIOUIHX CKOpOCTh 0==6,0X
X 10%m/c, OllpejleJme paccrosinue [ ot Touku O 10 Gamkaiiimel
TOUKH, B KOTOPOH NepECeKaloTesl TpaeKTOPHH BCEX S/1EKTPOHOB
(I()lIKH B KOTOPOH (JOKyCHPYeTcs NYUOK). '

3.237. Mmetorcst OAHOPOJHBIE CKpEHIEHHbBIE nors E u B
(E<cB). BrlGepeM OCH KOOpAHHAT Tak, YToOHl OCb .y Gblia Ha-
IipaeJieHa BAoJb BeKTopa E, a ock 2 — BJIO/B BeKTopa B. Tlo-
MECTHM B HAyajo KOODJMHAT YACTHNY C MACCOH /m W 3aps-
JloM €’ M OTTyCTHM €e ¢ HyJIeBOH HadasbHOH CKOPOCTbIO.

a) Kak 6yzLeT JBHTATbCs 9acTHia?

6) Ilo KakoMy 3aKOHY M3MEHAETCS CO BpeMeHeM CKOpOCTD
YaCTHILl U?

3.238. B npubope, aHAIOTHYHOM TOMY, C nomombro KOTO-
poro ToMcoH omnpesenns OTHOUIEHHE 3apsijia JMEKTPOHA K €ro
macce (puc. 3.47), /JeKTPOHHLIH NYYOK MOMKET OTKJIOHATLCS B

g

Fpuemniuk

Cenermop [}

®8 _’

Sl

f

]

! .

Puc, 3.47 " Puc. 3.48

BEPTHKaJbHOM HAalpaBJeHHH JHG0 ¢ NOMOMIBIO BePTHKAIHHO
HalPaBJeHHOTO 3JEKTPHUECKOr0 HoJst, HGO ¢ [OMOIIBIO Iopu-
30HTAJBHO HAIpaBJeHHOro MarHuTHoro nojsd. O6a noas jei-
CTBYIOT Ha AauHe l;=>50 mm. PaccrosdHue OT OTKJIOHSAIOIIEH
CHCTeMBI J0 (uyopecuupyouero skpana [,=175 MM. dunekrpo-
HEl Ny4Ka yckopsrorcs HanpsuxeHueM U=500 B, mpusoxken-
HEIM Mexay KarogoMm K u anofoM A. Ilpm HeKoTopoM s/eRTpH-
YECKOM TI0JIe CJie ITyUKa OTKJIOHSeTCH [0 3KPAHY Ha paccros-
uHe b=50 MM. BK/IOuUeHHEe MArHUTHOrO 1O ¢ HHAYKIHEH B=
=370 MmxTx1 Bo3Bpaltaer cie y4Ka B IepPBOHAYAILHYIO TOUKY.
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OnpejieuTh H3 NPUBEACHHLIX AaHHBIX YACIBHEIT 3apAf 3/1eKT-
poHa.

3.239. B wmacc-cnexktpomerpe DBefinbpumka (puc. 3.48)
PACCTOAHHE MEXJY BBLIXOAHOH WIEILIO CeleKTopa CKopocTedt
M BXO/IHOH IIeJNbIO PerucTpUpyIoilero HoHu npudopa (=400 mm.
WNunyxnya MarautHoro noast B'=B==50,0 uTx. I1pu nnaerom
H3MEHEHUH - HANPAKEHHOCTH 9JEKTPUUYECKOrO MO/ CeJIeKTopa
Ha6JIIO,ELaIOTCH MIHKY UOHHOTC TOKA B IIPHEMHHKe [IPH 3HAYEHHTX

E;=120B/cvmu E,=160 B/cM. Onpenesutb aToMHble Macchl 4,4
¥ A, COOTBETCTBYIOUIMX HOHOB, IOJIaras MX OXHO3aPSIHBIMA.
UpentudunuposaTb 3TH HOHBL (T. €. YKasarb, KaKOMY XHMH~
YECKOMY 3JIEMEHTY OHH COOTBETCTBYIOT).

3.240. BuyTtpeHHuMiHi Auamerp IYAHTOB IUKJIOTpoHA d=
=1,000 M. Uaayxuus marautaoro noas B==1,20 Ta. ¥ ckopsio-
mee Hanpsxenne U=100 xB. Haiitu:

a) MakcHMaJbHYIO sHepruio W, 10 KOTOpoil MOryT GHITh yC-
KOPEHE! B 3TOM LIUKJOTPOHE NMPOTOHEI, H CKOPOCTb 0, IpHOGpe-
TAaeMyl0 HpPOTOHAMH K KOHIY YCKOpEHHS,

6) Bpemsl T, B TeUeHHEe KOTOPOrO AJHUTCA NPOLECC yCKope-
HHS,

B) NpHOJiHKEeHHOe 3HayeHHe NYTH S, NPOXOAUMOro HPOTO-
HaMH 3a 5TO BpeMsl.

3.241, Cpennee 3HayeHHe MarHATHOH nHAYKWHA (B) moas,
CO371aBaEMOr0 MariuToM 0eTarpoHa, H3MEeHSACh npnémmmem-
HO TO JHHeAHOMY 3aKOHY, BospacTaeTr 3a Bpems 1=1,00 mc
OT HyJS 1o 3HayeHust B;=200 MTa. Paguyc opOHTEL 3J€KTPO-
HoB r==300 mm. Haiitn:

a) OyTb S, NPOXONMMBIL 3IEKTPOHAMH 32 BPeMs YCKOpeHHsI
Lo sueprun . W=>50 MsB,

6) CKOPOCTb U 3/IEKTPOHOB, YCKOPEHHBIX /IO TAKOH 3HEPruH.

3.10. dnexTpilueckue xoneGanus

3.242. Konpencarop emxoctu C 3apsizKaercs J0 Hampsixe-
uns U, 1 3aMbIKaeTcsl Ha KaTYUIKy ¢ HHIYKTHBHOCTBIO L. Uemy
paBna ammauryna [, CHJIBL TOKa B 00pasoBaBLIEMCA KoJe-
GaTenbHOM KOHTYype? AKTHBHBIM conpomsnex—mem KOHTYpa
npenebpeyb.

3.243. 3amkHyTHI# KOHTYP B BHAC PaMKH C INIOLIAALIO
S=60,0 cM?* paBHOMEpPHO Bpaulaercs ¢ yacrotod n=20,0 ¢!
B OJHOPOAHOM MAarHMTHOM mose ¢ uHAykuue#i B=20,0 mTa.
Ocb BpaileHust M HalpaB/eHHE TOJA B3aHMHO IepHeH-
JUKYAgpHbt. OnpesenTb aMIIHTYRHOS é’m u jefcTByioulee &
3HaYeHHs 3. A. C. B KOHType.
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3.244. llenb nepeMeHHOrO TOKa 0Gpa3soBaHa . HOCAEAOBA-

TCMLIIO BKJIOUEHHBIMH AKTHBHBIM conpoTHBaeHneM R=800 Om,

mylykruBHoctbio L=1,27 I'n- n emroctbio C=1,59 Mx®. Ha
z.i}l(HMbI Henn nonaHoE»O rxepno;uioe JeficTByomee HarpsDKeHHe
=127 B. Ha#ita: . .- .
a) JieficTBYIOMIEE- 3Haqe1—me cubt Toka I B end,
6). CABHT TI0 hase @ Mexay TOKOM H Hanpmxeﬂnem

~ B) IefiCTBYIOIIHE 3HAYEHHUA Hanpmxeﬂua Ur, U Uc HA

RKUMAX KaxKJIOro M3 3/7eMEHTOB. {enH,
r) MOWHOCTh P, pHensomyiocs B uermA
3.245. I'Iepememroe HanpsReHue, l[eHCTBYEOH.I.ee 3Haqem4e
rotoporo U=220 B, a yacrora v=>50 Iy, nofano Ha KATyLKy
0e3 cepAeYHMKA C HMHAYKTHBHOCTBIO . ‘
L=31,8 MI'H U aKTHBHBIM COMpOTHB-
JaerneM R==10,0 Ou. -

Puc. 3.49 ‘ | Puc: \3.56 )

ay ‘HaiiTn KoaHYecTBO Tem/oThl Q, Bbmenmomeem B Ka-
TyWIKe 32 CEKyHIy.

6) Kak nsmenntcs Q, ecan nocnenosarenbno ¢ KaTyLIKO#
BKJIIOYHTD . KoHeHcaTop eMKoct# C =319 mMxd?

3.246. Ha saxumel penm, H306pa}KEHHOPI Ha- puc. 3.49,
TOJlaeTCs NepeMeHHoe HalpsieHHe C AeHCTBYIOUM 3HAYCHHEM
U=220B u yvacroroit v=50 I't. AKTHBHOe coNpoTHB/IEHUE
menu’ R=22 Ow, HHlIyKTHBHOCTb L=318 mI'n. EMKoETE ueiu
NOAGHPAETCsl Tak, YTOGH IOKa3aHHe: BOABTMETPA, BKIIOYEHHOTO

' napaJi/JiesibHO KaTyIliKe HHAYKTHBHOCTH, CTa/l0 MaKCHMANbHBIM.
Haiitu nokasanus sosbTMérpa U;-u amnepmerpa / B.3THX yc-
NOBHAX. [10THBIM CONPOTHB/IEHHEM AMIIEDMETDA H OTBETBICHUEM
TOKa B 'li€Nb BOJbTMETPA MOXKHO TpeHefpeyb. s

3.247. Ha Touku A u B cxeMmsl, Hsoﬁpameﬂﬂou Ha
puc. 3.50, nonaerca nepeMeHHOE HaNPsKeHHe. C AefCTBYIOWHM
snauenuem. /=220 B.+EmKkocts - KoHTypa C=1,00 M®D, uH-
AYKTABHOCTE - L =1,00: MI‘H, aKTHBHO® COHpOTHBJIeHHe R=
=100 MOMm. : :

0T COGCTBEHHOMR YacTOTHl KOHTY-

' 3amaceHHoll B Komype snepmu o

a). TIpu. KakoM 3HaYEHHH 'YACTOTHE O TOK uepes cevyenne I
6yﬂ.e'r MHUHHM/I5HBIM? :

6) Uemy paBHHI NpH 5TOH YacTore nencmyfomue SHATEHUS
1y, 1y 1 I3 cHAl TOKOB, TEKYIIHX yepes ceyeHus [, 2 u 3¥

3.248. KoneGare/bHBIH KOHTYp paxHONpHEMHHKAa CQCTOMT

‘M3 KaTyWKH ¢ HHAYKTUBHOCTBIO L=1,00 M['H H NepeMEeHHOro

KOHAEHCaTopa, eMKOCTb KOTOPOTO MOKET H3MeHSTbCs B npe-
penax-or 9,7 1o 92 n®. B kakoM Ananasoue JJIMH BONH MOXeET
NpHHHMATh PAJHOCTAHIMH STOT NPHEMHHK? '

3.249. AkruBHOE conpomsneane K0J/1e0aTe/IbHOr0 KOHTYpa
R=0,33 Om. KaKyro MomHOCTE P norpe6iisier KOHTYp npH no-
nepiKaHHK B HeM He3aTyXalomix Kone6aﬂml c amnnmyuou
cusbl ToKa £, =30 MA? ¢ '
- 3.250. I'IapaMeTpm Kone6aTeanoro KOHTypa HMEIOT 3Ha-
werns: - C=1,00 #®, L=6,00 mxl'n, R=0,50 Om. Kakyio
MOILHOCTD P HYXKHO NOABOJMTE K KOHTYPY, YTOOHI NOJIEPIKH-
BaThb B HEM He3aryXxaiouue Ko/ieGaHHs -C - aMILIHTYAOH Haﬂpﬂ-
XKEHUs ‘Ha xoupescarope U, =10,0 B? -

3.251. TlapameTphI KO/1e6aTeNBHOrO KOHTypa HMetoT. 3Ha-
venns: C=4,00 Mx®, L=0,100 MIH, R=1,00 Om.

a) UeMmy paBHa ,uoﬁpomocn, KoHtypa Q? _

6) Kakyio 0THOCHTE/IbHYIO IIOT PEIHOCTD MBI CAie/1aeM, BBIYHC-
JIIB ,uo6pomocrb no npubaHKeHHOH dopmyse Q= R-WLIC?

3.252.:. HoGporHoctb KoJebGarenbHoro konrypa Q=10,0.
OnpezenuTtsb, Ha CKOJLKO NPOUESHTOB OTJIHYAETCA YacToTa CBO-
6oaubiXx KoJeGaHHH KOHTYpPa ® |

pa @, (Hafitn (@¢—w)/0,.)

- 3.253. - CobGerBenHast 4acro-
Ta KOJieGaHHA KOHTYypa Vo=
=8§,0 kI'u, no6porHocts Q=72.
B .xoHType BO36GYXKIalOT .3aTy~
xawluye KojaeGaHus.

a) Haiitu 3axoH' yGhBaHHA -

W co. Bpemenem - f. :

6) Kakasa wuacrb nepBOHa-,’
yaabHON 3Heprum Wycoxpas: .~ 57
HHUTCSA B KOHTYDE N0 uCTedeHuy - Rue. 3.51 . - P'HC- 3.52 .
BpemenH 1=1,00 mc?

3,254, Kaxou JomKHA GRITh: no6pomoc1‘b Komypa Q, 4TOGHL -
4aCTOTa, NPH KOTOPOH HaCTYMaeT PE3OHAHC TOKOB, OT/IHYANACS.
OT YaCTOThi, NPH- KOTOPOH 1aCTYMAEeT pe3oHanc llaﬂpﬂ}!(F‘HHH
ne Gonee uyem Ha 1 %?
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3.255. Emroctb uens, usebpaxkenHol Ha puc. 3.51, C=
--==1000 n®, uaaykruHOCTh L=1,00 MI'n. Ha Ttoukn-A n B
HOZKaeTCsl OHCBPEMEHHO ABAa HepPEMeHHBIX HalpsKEeHHs! ORHHA-
KOBO/l aMILIMTYJBbI, HO PA3JMYHOH YaCTOTHE: YACTOTa IEPBOro
' HanpsiKeHHS coBNajiaer ¢ COGCTBEHHOM HacTOTOH KOHTYpa
(w;=0), uyacTora BTOPOTrO HampsAXKeHHs IPeBHIIAET CO6CT-
BeHHYyw Ha 10 % (w,=1,10 w,). Hafitn orHOmeHHe aMILIuTYA
TOKOB Iy/],, B030yiK[aeMbIX B KOHTYpe OOGOHMH HaIpsiKe-
HMAMH, JUIsI cjyuaeB, KOTAa ZOoOpOTHOCTb KOHTYypa @ paBHa:
a) 100, 6) 10. ‘

3.256. KoneGarensnuli  KonTyp,  H306paKeHHLl  Ha
puc. 3.52, umeer emroctsb C=1,00 H® H HHAYKTHBHOCTE L==
=10,0 MxI'n. Ha KOHTYD U COSNYHEHHOE ¢ HUM [IOCJAEA0BATEb-
Ho conporusieHHe R'=10,0 OM nogaroTcs ofHOBPEMEHHO JBA
OJHMHAKOBBLIX N0 aMIJIUTYJE, HO Pa3/JHYHBIX 10 YacToTe Hamps-
xenug Uy u' U, AMIVIUTYIA KaKJOTO W3 HalpsKeHHil paBHa
10,0 B. Yacrora nepsoro HanpsiXKenusi COBIIaJaeT ¢ Pe3OHANC-
HOH YaCTOTOH ' KOHTYPa (0;=®,.,), YacToTa BTOPOr0 Hanps-
JKeHHsl npesblmiaeT pesoHancHylo Ha 10 % (0,=1,10 ).
Haiitn amnantype! Hanpsxenuit U 1 U,, CHUMAEMEIX € CONpO-
TUBNeHUs1 R’, B caydasix, KorZa JAOOPOTHOCTb KoHTypa Q@
paBHa: a) 200, 6) 20.
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Yactpy 4

BOJIHbI

Obosnauenua:

A, o — amnnuryza

A — roMmaeKcHAH AMIVIHTYAA

E — HaOpSXKEHHOCTb  BJIEKTpu-
YECKOFo novis

E — wmonyab HOHra

Ey — KiiHeTHUeCKast  SHePTHUA

F — cuna "

H — panpsaxenHnocts MarHHUT-
HOTO noafd .

] — MHTEHCHBHOCTL BOJHEH, CHJa
TOKa

j — NJIOTHOCTH DOTOKA 3HEPrHH

K — umnyabc ’

k — BONHOBOiH BeKTOp

k -— BOJHOBOE HYHCJIO

L — ypoBeiib IpOMKOCTH 3BYyKa

| — pnnEa, paccTosiHHe

M — moasiprag Macca

m — Mmacca

P — rowmHOCTE

p — naBieHue

R — ra3opas mnocTosiHHas

7 — paguyc, paccTosiHHe

S — Bexrop llofinTnara

T — TepMoANHAMHYECKAA TeM-
neparypa

4.1. Ynpyrie BoJHB

‘0. — HauanbHasn (asa

{ — Bpema :
U, Vv — CKOPOCTS
V — o6bem

v — (aszopasg CKOPOCTw
W — sueprus
W — NJAOTHOCTh SHEPTHH

v — xospdunnent saTyxaH4g
BOJIHE!, OTHOWIEHHE TEMJOeM=
KOCTeH HPH HOCTOAHHOM Jap-
JIeHHH H HNPM OOCTOSHHOM
obneme -

€-— NMIJEKTpHUECKAA HPOHHAIL 38
MOCTh :

% — KO3(pUINHMEeHT  NOTJOMECHASN
BOJTHBI

A — NJIHHA BOJIHBI

. — MaCHHUTHasli NPOHHILACMOCTM

Vv — yacroTa

£ — cMellleHHe YaCTHHH H3 HONG~
JEHHsS PaBHOBECHS :

P — MJIOTHGCTD

Pj — AMHeliHAt NJOTHOCTH {Mat«
ca efMHANGI AJIKHE]) :

T — BpeMs

¢ — yroa, ¢asa

® — Kpyrosas 4acToTa

- 4.1. Kakyio BOAHY — NPOAOJbLHYIO HIH [ONEPEYHYIO —e
onuceBaer ypaBHeHHe E-—=a cos(wi—kx)?

4.2, Ynpyrad BoJHA NEePEXORUT U3 cpelsl, B KOTOpPOH (a-
30Bad CKOPOCTb BOJIHBEL paBHa v, B cpefly, B KoTopodt ¢asosas
CKOpOCTH B JIBa pa3za Goablie. UTo NpOUCXOAHT HPH STOM C Ya-
CTOTOH BOJIHEL ® W AJNHHOH BOJIHBI A?

4.3. Bponbs ocu x pacnpocTpaHsieTcsl IJIOCKas BOJIHA [I/1He
HBl A, Uemy paBHO HaHMeHbllee paccTOAHHMe AX MeXAY TOUs
KaMH cpejibl, B KOTOPHIX Ko/e6aHusl COBeplIaoTCa B NPOTHBO=

dase? -
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4.4. Ha puc. 4.1 Aana «MoMmeHTajbHas Qororpapus» cMe-
menfi § wactai cpeaps,’ B KOTOPO# paciipocTpaHsieTcs: BIOIbL
‘ocM X ympyras BoOJHa. YKasarb
. ‘HanpasJieHHs CKOPOCTEH yacTul B

' Toukax A, B'u C B ciyvae: '
ay’ ﬂpOIlOJIbHOH BOJIHHI,

: 6) nonepeuHol 'BOJIHBI, KOJ€E-

- -. GaHHA B KOTOpOi nponcxo,um B

: - MJOCKOCTH PHCYHKa.

Puc. 4.1 : '4.5."B ogHoponuoii cpene pac-

NPOCTPAHACTCH TJIOCKAs  YHpy-

ras  pojia, OINChiBaeMast YypaBHeHHeM - §=aexp (-—yx)x

X cos (of—*kx). [Tonoxus A=1,00M 1 y=0,100 M~*, HaliTh pas-

HOCTb (a3 8¢ B TOUKAX, I KOTOpHIX OTHOIICHHE AMILIHTY L

CMeleHH: yYactun cpeinl m=:1,0100.

4.6. Kaxne AaHHble co,zxepmm B ce6e KOMILICKCHAA aMIIK-
Tyna A? ‘

4.7. IIBa Korepemﬂux Kone6ax-ma o,zmHaKonoro HanpaB-
Nenus xapamepusyxorca KOMILIEKCHBIMH  aMIWIATYaMH. A=
=5 exp( m/6) 1 A,=6 exp (in/3). Halitn KoMIIeKcAYIO aMn-
auryny A pesyaLTHPYIOWEro KoneGaHus.

4.8. Hanucarb ypasHenue UHJIHHADHYECKOH rapMOHHYe-
CKOU PoJIHEL, H3JydaeMoit MCTOUHHKOM B BHIe 6ecxonetmox“4
NpsiIMOil HHTH.

4.9. Hccaenopanie HeKoTopoii (puanecxou ‘BEJIMYMHEL 110-

‘xaaano, uTO OHa . YAOBJIETBODSIET YPABHEHHIO

a2f azi
0x2 a at‘“ ‘

rie o — NOCTONHHAA BE/MMUUHA, YUCIOBOE SHAYEHME KOTOPON
B CI/I paBHO 1,44.10°.

a) Onpe}lemm, 13 BH)la ypaBHeHHﬂ pasMepHOCTL BeJTYH-
HLl O.

6) UTo MOMHO YTBEPXKJATh OTHOCHTEJBHO BeNHUHHb f?

“4.10. “U10 onuceipaet ypasHenue ‘Bufia E=f(wi—kx), rae
[ == Hekoropas dyHKIMST, o n k — KOHCTaHTbI"’ Kakoit CMBIC
HMeeT  BeJIMYHHA o/RP T \

4.11. Onpenenntb CKOPOCTb v TIPOJOJILHBIX ynpyrnx BOJIH
B MEHOM ‘¢repxne. Tloaoxurs monyib IOnra E=1,12-10* T]a.

4.12. Ha puc. 4.2 nana «MoMeHTANBHAS q)ororpa(bnﬂ» cMe-
1ieHni yacTHy B Geryled BouiHe:

1. ¥Ykasath Mecta, B KOTOPHIX- ne(popMauua cpeapt: a) or-
CyTCTBYeT, 6) MakCHManbHa.,

2. ‘{emy ‘paBHa“(Hy/o, OTJIHYHA OT HyJs, MaKcnmaana)
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[JIOTHOCTD KHHETHYECKOH, nmeﬂuﬂanbaou 1 TonHOM SHepruu
B TOUKax: a) A u C, 6) B u D?

"4.13. B ynpyrofi. ‘cpene . pacnpocTpaHsieTcsi. NPOAOALHAS
naockasi BoaHa §=a cos(wf—kx). Haobpasuts ans t=0 oxun
NOA XPYTHM TIDUMEDHBHIE IPAQHKH 3aBHCHMOCTH cMellenus E
OT X M 3aBHCHMOCTH ILIOTHOCTH cpe,uu p or X

4.14. Ha puc. 4.3 nan rpaduk cmemmenuii § B Geryueit BoJ-
He /I HEKOTOpPOro MomeHTa Bpemenn f. Hapucosats nop stim
rpadHKOM HpHMeprIH rpaq)m( n.nomocm aﬂepmn @ W TOro
e MomeHta i

4.15. B- ynpyroii cpeze NJOTHOCTH P ﬁemuT'Bnonb ocH x
ponna E=a cos(®i-—kx+a). Hanucarp BblpaxeHHe A/ Bek-
Topa YMoBa j (BekTopa NJIOTHOCTH. NOTOKA SHEPrHH).-

4.16. Uro npencrasJasieT COBOH MOTOK BEKTOPA yMOBa ue-
pes HEKOTOpYIO HOBEpXHOCTb S?

4.17. Tlo.Tpy6e ¢ mJowanbio ceyenus S GeXUT MIOCKas 3a-
TyXxaowas BosHa [aMnuTyAa  BOMHBL. YOLIBAET HO 3aKOHY
exp (—vx)]. B ceyennu ¢ xoopunaroit x; cpeee (M0 BpeMeHH)
3nayeHHe MOAyasl BekTopa YMmoBa paBHO j;. Kakas sneprus
W norJomaercst 3a BpeMsi f, MHoro Gosiblliee NePHOLA BOJHEI,
B o0BeMe, 3aK/IIOYEHHOM MeXIy CeYeHHAMH C Koopam{aTaMH Xy
U X;?

4.18. Ilo KakoMy. 3aKoHY y6bIBaer c paccmﬂﬂueM r OT He-
TOYHHKA UHTEHCHBHOCTD 3aryxaxom,eu a) cq)epﬂqecxou 6) jidic)
JHHIPHYECKO! BOJIHBI?

4.19. Ot gBYX TOYEYHBIX Korepemﬂmx HCTO'!HHKOB pacnpo-
CTPAHSAIOTCA IO NOBEPXHOCTH BOJBI ABe BOJHBL Kakyiwo dopmy
MMEIOT JIMHHH, I/ KOTOPBIX amnnmyna KoseGaHHH MaKeh-
MaJibHa?

" 4,20, Ha puc 4.4 nzobpaxena. Kapmﬂa cMelmienul B CTOS-
yeli BOJIHE [JIsi MOMeHTa BpeMeHH f, Korja CMelleHHs JOCTH-
ralT MaKCHMaJbHOrO 3HAYeHHS.

1. Hemy pasHo (ny/mo uan OTJIMUHO OT Hme) MrHOBexmoe
3HaYeHHe MOTOKa SHEPrHH Yepe3 KaXAylo.H3 MNOBePXHOCTEH
L2, 8,.,9: a8 MOMEHT £, 6) B MOMETbI BpEMeHH, caenyo-
mue 3a f?
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2. Uemy pasen cpeuil (o BpeMenH) NOTOK SHEPTHH yepes

Te e DOBEPXHOCTH?
3. Kak naupap/jied BeKTOp ¥YMOBA j B TeueHHe CJeRyoled

3a MOMEHTOM f 4eTBePTH Ile-
i

, 6,8
4. Tor - xe BOTPOC, YTO

B e - = e ———

i
i
i
I
|
+
|
!

.. BEPTH NepHojA.

4.21. Haiitn xapaxrep

JBHKEHUs] 4acTHH YNpyro#

Puc. 4.4 Cpeabl, B KoTOpoH pacnpocrt-

: paHsIoTes JiBe IIOCKHE 10~

HepeyHrle . BOJIHEL — OffHA

BIO/b OCH X, Apyrasi BROMb OCH y. KoseGaHus B 0Genx Boi-

HaxX NPOUCXOAAT BAOAbL OCH 2. JIJIUHBL U aMIAWTYABL OGeHX

BOJIH OJIAHAKOBbl H PaBHHl A M a. PasHoctb HayadbHBIX (a3
BOJIH paBHa «.

4.22. Pewntb 3afauy 4.21, 3aMeHHB mnonepednble BOJIHbL

NPOJONBHEBIMH,

& -
[
~ -
& -
A

<

BN e 2

-
€ — ==

4.2, AKycTHKA

4.23. Tlpu HeKOTOPOM HATHMKEHWH CTPYHBI JJIHHBI [=
=1,000 M yacTora OCHOBHOTO TOHA CTPYHHI OKA3bIBaeTCs paB-
no#t v=1000 I'u. Kakopa cxopocts v pacnpocTpaHeHHs BOMHEL
0 CTPyHe B STHX YCJIOBHAX?

4.24, Kak u3MeHUTCH yacrora OCHOBHOI‘O TOHA CTPYHBI,
eCcaH

a) CepeluHy CTPYHBI NpHKaTh NanabieM K rpudy,

'6) H3MEHMB HATSKEHHE CTPYHEI, YBEIMUUTH CKOPCCTh pac-
NPOCTPAHEHHs] BOJHHI 110 CTPYHE B TPU pasa?

4.25. Mmeetca cTpyHa MaccH m, KPyroBas 4acroTa OCHOB-

HOT'O TOHA KOTODOH paBHa ©,. B’ crpyHe BosGyxiena n-s rap-

MoHlika (OCHOBHOMY TOHY COOTBETCTBYeT n=1). YHemy paBua
aMIVIMTYJA @, B IyYHOCTAX CTPYHBL B C/ydae, eciu CPeiHss 3a
nepHon KoseGaHHA KHHETHYECKast SHEprHs CTPYHB paBHa
(E?

4.26. CropocTb pacnpocrpaHeHHﬂ BOJIHBI TI0 CTPYHE ompe-

Jieanerce cbopmyJIou v==V Fjp,, rne F — cuna Haraxenus
CTPYHBI, P, — JHHefHad IJIOTHOCTh {Macca €AHHHUBI JJIHHLI)

cTpyHbl. OnpeJeauTb CHUJIY HATSXKEHHA, NPH KOTOPOH OCHOB-

HBIM TOHOM CTAJABHOH CTPYHEI jaMerpa d=0,500 MM U IJHHH
{=0,500 M Gyger a5 nepsoii okrasu (v=440 T'n). [1aorHocTs
CTajH TNPHUHATH paBHOHl p=7,80 r/cms,
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“H 3, aad HOCHG,’I.Y!OH.LGPI yer- :

4.27. Tlpenenbnas BHICOTA 3BYKa, JOCTHTHYTAas HEBHIAMH,
pasHa 2,35 k', C kakofi cunoil F HyXHO ObI0 Obl HATSAHYTh
CTPYHY H3 NpeApIAyIell 3a1a4H, 4To0bl ee OCHOBHOH TOH HMeJ
TaKyl Yacroty?

4.28. Kax U3MEeHHTCS YacToTa OCHOBHOIO TOHA CTPYHEI, €C/H
JHHCAHYIO IJIOTHOCTE CTPYHBI YBeJHUYUTh B JBa pasa? Harts-
JKEHHe CTPYRBE DPeAHOJaraeTcst HeH3MEHHBIM. '

4.29. CranpHolt crepxenb jiuubl 1,00 M _3akpeiien B ce-
peausne. Tonoxus mMogynb I0ura pasabm 2,00- 101 11a, naiitu
9acTOTBl vV, COOCTBEHHBIX IPOOJIBHBIX Koneéamm CTepIKHS,
Ilnorrocth crann p=7,8 r/cme.

4,30, ViMeercq 3akpHITas ¢ ORHOTO KOHIIa Tpy6a MIHHLL [=
=1,00 M. TlonokuB ckopocrb 3ByKa v=340 M/c, onpeiesuts
COGCTBEHHbIE 4acTOTH v, - KoneGaHuii Bo3fyxa B TpYyOGe.

4.31. OrtBepcrHe B TOPLE 3aMOYHOTO KJlOYa HMeeT FAyGHHY
=17 mM. Ecin xyTb BOIM3H TOPila B HanpaBjieHHH, NEPICHAU-
KyJ/ISIDHOM K OCH OTBEPCTHS, B CTONGE BO3AYXa, HAXOAAIEMCS B
OTBEpPCTHH, BO3HHKAIOT 3BYKOBHIe Konebanus, Uemy paBHa
YacToTa v OCHOBHOFO TOHA 3THX KoJjeGauuil? '

4.32. Uro 6yjieT canllaTh 9e€A0BEK, €CNH Ha ero yxo 6yAyT .
BO3/IEiiCTBOBATh OJHOBPEMEHHO JIBE€ 3BYKOBEIE BOJIHEL C IIpH-
MEPHO OJIHHAKOBOH AaMHJAMTYJOH H 4YacTOTaMH, pPaBHBIMU:
a) 500 u 550 I'm, 6) 50 u 51 I', B) 10 m 11 T

4.33. Us npomoiokH, ONWH METP KOTOPOH HMeeT Maccy
p,=1,00 r, HaroroBjAeHbl ABe CTPYHBI — OjHA MJAHHBL [ ==
=51,0 cm, apyras [,=49,0 cM. CTpyHB! HATAHYTH C OXHHAKOBO#H
custoit F=200 H. Kakopa 6yzer yacrora Av GueHHH, KOTOpbIE
BO3HHUKHYT, €CJH 06e CTPYHbI 3aCTaBUTh KoeGaThes. O}H{OBp&-
MEHHO?

4.34. B KakoM rase IpH OfHOH U TOH Xke TeMnepaType CKO-
pocthb 3ByKa v Gosblie—B a30Te (N,) HIH B YIJIeKHC/IOM rase
(CO,)? Bo cxoabko pas? Kose6aTesabHble CTeneHH CBOGONBI
MOJEKYJl Ta3os He BO30YKAAIOTCA.

4.35. 1. Onpenenutb CKOPOCTh 3BYKa B BO3LYXE IPH TeM-
nepatype: a) —40 °C, 6) 0°C, B) 40 °C.

2. Haiiti orsolienxe HailleHHbIX 3HaYeHHH, NMPHHAB CKO-
pocrs npu 0 °C 3a emuHmuy. .

4.36. I"Ipe,uno;roxmm YyTO TeMieparypa Bo3lyXa M3MeHsAeT-
¢ ¢ BBICOTOl A 110 JiMHeHiHOMY 3aKOHY OT 3uaueHusa 7;=300K
npu h;=0 po 3Hauenus T,=250K Ha Beicore h,==10,0%kMm.
CkosrbKo BpemenHd ! notpebyercd Bo36YKIEHHOH Ha BEICOTE A,
3BYKOBOH BOJHE, YTOObI JOCTHYL 3¢MHOH MOBEPXHOCTH?

4,37. ‘Bo cronbko pa3 yMeHbIHaeTcd Ha HEKOTOpoM NyTH

‘l/lHTeHCHBHOCTb BOJIHBI, €CJIM 3aTyXaHHe Ha 3TOM NYTH COCTaB-

aster 30 ab?
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~ 4.38. Bjoan ocx ¥ B BO3xyXe pacnpocrpatsercd nJockas:
anykopan  BoaHa. KoadduiuesT - MOrVIOWEHHA 3BYKa %x=.

2,07-10-2. M~*, B naockoctd x=0 ypoBeHb IPOMKOCTH

ssyka Lo,=100 gb. Haiitu yposenp rpomkocty -L nas-x,

pasnbix: --a) 2,00 kM, 6) 4,00 kM, B) 600 KM, 1) 8,00 KM,
) 10,00 xm.

4.39.-Or HsoTponHoro HCTquHKa B Bosp;yxe pacnpocha-
;me*rcs;\,c@epnqecxaﬂ .3ByKoRas. BoqHa. ‘Ha: paccrosuuy r,=
=100 M OT HCTOYHHKZ ypPOBeHb FPOMKOECTH 3BYKa Lo=100 1B.
[Tontaras, 4to morsiollenHsa 3BYKa. B, BO3AYXe HeT, HalTH ypo-

BeHb TPOMKOCTH L Ha pacCTOSIHHH 7, PaBHOM:: a) 2,00.Km; G)

4,00 kM, B) 6,00 kM, r) 8,00 KM, 11) 10,00 KM CpaBHHTb
pesyJbTar .c. OTBETOM K. 3anadve.4.38,

4.40. Msorponspiit HCTQUHHK rBoséyxmeT B Bosnyxe cq)e-
PpHYECKYIO 3BYKOBYIO. BOMHY uacTothl 3 k[t Ha paccTosHum
r;=100 M 0T HCTOYHNKA YPOBEHL PPOMKOCTH 3BYKa L, =60 1b.

OnpenenuTh: ypOBEHb TPOMKOCTH. L5 Ha PacCTOSHHHU £,=200 M-

1 PacCTOsSIHHE 7y, HAd KOTOPOM 3BYK NEPecTaeT GhITh CJABILIHLIM:
a) NOJIOXKHUB Koacpcpnuuem HOIJIOIEHHS -3BYKA, B 'BO3LYXe K=

=2,42.10"% M7*, 6) npeneGperas. nomom.eHHeM CpaBuuts
TIONYYEHHBIE pe3yJabTarhl.

4.41, JlBa 3ByKa B-HEKOTODOM Tase omnqaxo'rcsi 1O YPOBHIO
rpoMKocTH Ha L;,=20,0 1b. HaliTu oTHOWeHHe aMIIUTY L Ko-
neGanuit jabnenus (Ap), AN STHX. 3BYKOB.

4.42. Haiitn a5 3ByKa uyactorel 3 kI'm ammiaaTyay Kose-
Ganuil 1aBjeHNs BO3RyXa (Ap),,, COOTBETCTEYIOULYIO: a) TIOPOTrY
CJILINMOCTH, 6) YPOBHIO IDOMKOCTH L—IOO 1B Tlonoxnts
T=293 K, p=1000 rlTa.

-4.43. Ona 3Byxoson BOJIHHI, ONHCHIBAEMOIE ypaBHeHueM

E__l 00 10 ‘cos (62801.‘——18 5x)

rie MHOXKHTEND TIPH KOCHHyce BLIpa)KeH B M, MHOXHTE/b NPH
t =B ¢ MHOXKHTENE - IPH X =— B-M™ %, HafTy:

a) aMIUIMTYAY CKOPOCTH Uy, . YaCTHI CPEeAp!,

- 6) OTHOIEHHE aMIIATY b a cmem,euua 4acTHIC cpenm K
JBANHE “BOIHHL A,

B) - OTHOHIEHHE aunnmy,ubl cxopocm YacTHI v, K cxopocm
pacnpocTpaHeHHs  BOJHH ..

-.4.44; Tlokoswniicst MCTOYHHK: ucnycxaer 1o ‘BCeM Hanpaa-
JIEHHSIM. 3BYKOBYIO BOJIHY ~JJIUHBL- Ag.. KaK H3MenuTcss AMMBA

BOJIHBI, €CJIH HCTOYHHK NPHBECTH B ABHIKEHHE CO- CKOpOCTblO,‘

PaBHOIL - TIONIOBHHE CKOPOCTH -3BYKa?. =
__4.45. Tlo npaAMoMy 1HGCCE €/IeT CO CKOPOCThIQ 01—60 KM/4
JIETKOBOHl aBTOMOGHAB. Ero JOTrOHAeT JABMKYLIAsCS €O CKO-
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pocTbio U,=90 KM/4 cHenuanbHast aBTOMAHHA C BKJHOUEH-
HbIM 3BYKOBBIM €HIHa/OM 4acToTHl v¢=1,00 xI'u. Curnau ka-
KOH  4acToThl v GYAYyT -CJABILATH naccamnpu amomoémsa?
Cqma'rb CKOpoCTh 3BYKa U=340 m/c.

4,46, [Ba siextpolloesna: JBIKYTCA HO npﬂMOJmHeuHomy
yyacTKy NyTH BO BCTPEYHBIX HaNpPaB/JeHHAX C OJUHAKOBOH'
cKepocTbio v=>50 "&’M/4. - [TopaBHABIINCE, “MAIIHHUCTEL TIPU-
BETCTBYIOT APYT APYra NPOROMMKHTENbHbIMY TYAKamu. Yacrora
06ouX’ CHIHAJIOB OfiHHAKOBA U paBHa ;=200 ', Uro cabluiuT
KeJIE3BHONOPOXKHBLE "pabounil, ‘HAXOAALLNACA HA TYTAX Ha He-
KOTOPOM- PACCTOAHKA OT MecTa Bcrpe'«m noeaaos Temneparypa
Bo3nyxa: paBHa =10°C. =

4.47, [IBa 3neKTpomoesna HAYT: c ommaxoaon cxopocrbro
v==90 KM/4 0 NpAMOMY NYTH BCJAEL APYT APYrY: ¢ HHTEPBAJIOM
mexny Humua [=2,00:km. B MOMeHT, Korzpa oHM OKasbBaloresi
PACNIOJIOMEHHEIMH - CHMMETPHYHO OTHOCHTENBHO TOYRM- A, 0T-
cTosileH. ‘0T }xenesﬂo,uopomuoro nym Ha paccrosinne b~'
=1,00 km (puc. 4.5),. oba mo- | :
e3jla JAaioT KparKoBpeMeHHH
3BYKOBOH 'CHIHAN OAMHAKOBOH
gacToThl vo==500 I', Kakos 6y-
JIET XapaKTep 3ByKa B Touke A,
KOrJa B Hee NpHAYT Koaebanus,
BO3OYKNEHHEIE . CHTHANaMu?
Cxopoctb 3Byka- #4=350 M/c.

~-4.48. Ho npsAMOMYy yyactky
JOPOTH JABHXXYTCS B OJLHOM H&- = :
NpaBJEHHUH C ONMHAKOBOM cxopocn;xo 90 KMlq 1Ba aBTOMO5HJlﬂ
(eTOpoil- mo3aau nepBoro).- Kerna Bianu Hokasajacs eayLIub
HaBCTPEYY CO CKOPOCTBIO 72 KM/4 TpeTHii aBTOMOGH/Ib, BORHTEIND:
NepBoro aBTOMOOHJA Aas NPOAC/DKHMTENLHLIA 3BYKOBOH curuad
yactotet 700 . 3Byx Kakoii vacro-
E TEI BOCIIPHMYT N1aCcaXKHpPhl BTOPOro. 1
- ’  Tperbero aBToMobuJIel? Temnepa’rypa
‘| Bosmyxa paena 30 °C. .
- 4,49, B6au3n HenoABMKHON CFel-
KM pacnosiioxkeHbl B YKa3aHHOH: Ha
pHC. 4.6 nociienoBaTeNbROCTH NPHeM-
HHKH 171 u I1,, a TakXe MCTOUHHK H, reHepHpYIOWuUi 3BYK
gactoThl vp=1000 'n. [TpueMHRKH HEHOABUMKHLY, - MCTOURRK JKe
JABHIKETCS 110 HaNpaBJIEHHIO K CTeHKe €O cxopcm“mo U= 8 5: M/C
Ckopocts 3ByKa v=340 m/c. s

a) Kaxoii ns npueMHukos Gyzer: pemc'rpnposa'rb 6ueﬂuﬂ’r’

: 6) Kakoea uacrora 3THX 6ueﬂnu'r’ '

Puc, 4.5

Puc. '4.6
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4.3. DnexTpOMArHATHBIE BOMHB

4.50.- B BakyyMe pacupocTpaHsiercs BAOAb OAHON H3 KOOp-
JAMHATHBHIX Ocell NOCKas 3JeKTPOMAariuTHas BoJjHa. Hanucarb
BO3MOJKHBIE BRIPAXKeHH: (Jepe3 apaMeTPh! BOAHKL H OPT OXHOM
U3 oceii) A1 BOJHOBOro BekTopa k B ciyuae, ecliH a) BEKTOD
E konnuneaped c ey, wacrora BOAHBI paBHa @, 6) Bexkrop H
KOJHEeapeH ¢ e, IJMHA BOJHBI paBHA A.

4.51.. B ommopopuok u m3orponHoit cpeme ¢ €=3,00 H p=
=1,00 pacnpocrpausercs mIockast 3/1eKTPOMarsHTHas BOJHA.
AMINATY]a HalpPAMEHHOCTH 3JEKTPHUECKOrO0 NOJS  BOJMHHI
E,,=10,0 B/m. Haiiru:

a) aMIIATYAY HAaNpsKEHHOCTH MAarHUTHOTO HOJSL BOJIHBL

me

6) $as3oByI0 CKOPOCTH ¥ BOJIHBL

4.52. Pacnpocrpadsiomiasics B BaKyyMe IJ0OcKas JEeKTpo-
_ MarHuTHas BOJIHA, ONHChIBaeMas ypaBHEHHSAMH

E=E, cos (wf—kx), H=H, cos(wf—Ekx),

orpakaercd 0e3 NOTepPH HHTEHCHBHOCTH OT IJIOCKOCTH, HeplieH-
JUKYJIIpHOR K ocd x. Hanucarp ypasHeHus, OHHCHIBalOLie
OTPaXKEHHYIO BOJIHY.

4.53. PaccMoTpeTh CYNeprno3HUMIO ABYX IVIOCKHX 3JMEKTPO-
MarHuTHEIX BOJIH, DACIPOCTPAHSHOMIHXCA BROJbL OCH X B HPO-
THBOTIOJIOKHEIX HANPAaBJIEHHSIX. Onpenenursb;

1. KoopanHAaThl NYYHOCTEH Xy, H Y3JOB Xygy JJIA a) 3JI€K-
TpHUecKoro Bekropa.E u.6) marnuteoro BexkTopa H BosHuKieid
B pe3yJbTarte CyNnepnosHniu crostueil Bosunl. Jlag ynpomesusn
(opMyJa HadanbHYIO a3y a B YpaBHeHUNX NpaMoi H obpartHof
BOMH CUMTaTh paBrO# Hyslo. CpaBHHTE Pe3Y/AbTATH, NMOAYUYEH-
roie gas E u H.

. 2. Kak coorhocaTes: ¢asbl konefanuit BekropoB E m H.

4.54. B~ HexoTopoli cpeie PacHpOCTDAHAETCH SJAEKTPOMAar-
HHTHas BOJHA HacToThl . llpH wacrore ® JUSIeKTpHUEC-
Kas IPOHKHLEeMOCTb cpebt e=2,00, MarHUTHAS NPOHUIIAEMOCTD
NpaKTHYeCKH paBHa egmuune. Ha#fitn pexrop [loftmtunra S
B TOH TOUKe, B. KOTOPOIi 3/1eKTPHUYECKUI BEKTOP H3MEHSCTCA IO
sakony E=10,0 cos{wi-{-a)e, (B/M). Aumniuryza sextopa H
uMeeT BHA He,.

4.55. B. BakyyMe pacnpocTpaHsaercst [J0CKasg SJeKTpoMar-
HUTHas BOJMHA ¢ o nopaaka 101° ¢!, Ammautyaa saekrpuye-
CKOro BexTopa Boalsl E,, =0,775 B/m. Ha nyru Boanu pacno-
Jlaraetcs IOIVIOLLAoULasi BOHY NOBEPXHOCTL, UMEIOHIas (popMy

nonycdepst paguyca r=0,632 M, ofpaimeHHas cBoeH EepUIHHON
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B CTOPOHY pacnpocrpanenns BoJHbl. Kakyio snepriuio W norJio-
HiaeT 3Ta NoBepXHoCcTh 32 Bpems t=1,00¢?

4.56. TTaockuil KOHAGHCATOP C KPYIVIBIMH HJIACTHMHAME 3a< -

PAXKACTCA TOCTOSIHHBIM TOKOM B TeYeHHe BpeMeHH T N0 Hanps-
xkennst U. 3asop mexny nnactiHamu pased d. Ilposens mexny
J1aCTHHAMH - KOAKCHAJIBHYIO C HUIMH BOOOpaXaeMyio HHIHHIPH-
YECKYIO [IOBEPXHOCTD, PaAHYyC KOTOPO# 7 MHOIO MeHbIlle pajayca
IUIACTHH, ONPENesHTh: :

a). MOZyNb U Hanpasnex#e Bektopa [lofinTuara B -TOYKax
NOBEPXHOCTH,

6) KosauuecTBo SHepruu W, mpoTekaiolleli yepes IoOBepX-
HOCTh 3a Bpemst 1. CpaBHHTL W C 3Heprueil sjieKTpHuecKoro
noAst, cofepiainelicd B OrpaHUYEHHOM MOBEPXHOCTBIO ofbeMe
V nocire ogonyanusi npouecca 3apsjaKH.

4.57. Cuna TOKa B QUEHD JIHHHOM COJIEHOHJIE YBeNHUHBAeT-
cs paBHOMEpPHO OT HyJs a0 I B TeueHue BpeMenH . UHcso BuT-
KOB CoJleHoUjla Ha eUHHLY JJHHE paBHO n. [IpoBenst BHYTpHU
COJIEHOH/Ia B CpefHell ero YacTd KQaKCHAJNBHYIO C HHM BooGpa-
KAEMYI0 3aMKHYTYIO NTOBEPXHOCTD J/MHLI [ H paguyca r, onpe-
JIeAATD:

a) MOAYJib M HalpaBJ/icHHe BeKTopa Houﬂmﬂra B. TOUKAX
NOBEPXHOCTH, -

6) xosuuectBo 3Heprun W, npoTekawmomel uepes MOBEpX-
HOCTb 3a BpeMs T. CpaBHuth W c aneprueii MarHHTHOrO Ioss,
cofepxKamefici B OrpaHH4YCHHOM nosepxuocnﬂo obneme V
HOcAe YCTaHOBJIEHHs CHAH ToKa 1.

4.58. B BakyyMe paclpocTpausercs BAOJL OCH X IUIOCKas
9JIEKTPOMarHuTHasA BOJHA. AMIUINTYJA HaNpsIKeHHOCTH Mars
HATHOrO IoJis BoHB H,,=0,0500 A/m. OnpezneiuTsb:

a) aMIJIUTYJY HaIpsKEHHOCTH 3nempnqecxoro noJd BOJ-
vet Epy,

6) cpezmIoio 110 BPeMEHH IJIOTHOCTL 5HEPrUH BOJIHBL (W),

B) HHTEHCHUBHOCTH - BOJHHL [,

I) CPEHIO0 10 BpeMeHH INVIOTHOCTH HMIYJbCA BOJIHE

en. 06/+

4.59. Onucanuas B 3azave 4.58 BosHA Majaer o HopMmanH
Ha HOBEPXHOCTb Tejia, IOJMHOCTLIO TOIJIOLIAIOWEro  BOJRHY.
YeMmy paBHO JaBjeHHe p, OKa3blBaeMO€ BOJIHOH Ha Teso?

4,60, CrepiXeHb U3 CETHETOIEKTPHKA UMEET HAIPABJICHHYIO
BIOb €ro ocH noasipusoBaHHocts $=0,050 Ka/m2. Huamerp
crepxusa d=5,00 mM, miuna /=200 mM. Crep:keHb DpHBOAAT
BO BpalleHHe BOKPYI MNEPUEHAHKYJISAPHOH K HeMmy oCH, Npo=
XOJIALIEH Yepe3 ero LEHTP ¢ YIVOBOHA cKopocrbio ¢=314 pap/c
(3000 o6/Mun). Haifttn asiuHy BOJHBL A H MO IHOCTD P Hajyuesusd
CTEpKHA, ‘
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4.61., DneKTpoMarHHTHas BOJIHA, H3Jydaemast JemenTap-
HbIM JIUTIOJIEM, PACTIPOCTPaHsieTCA B BakyyMme. B BO/MHOBO# 30He
Ha Jyde, IPOBEIEHHOM M3 IUIOJS TNepIeHAHKYSIPHO K ero
ocH, B TOUKE, HaXopdweiica Ha paccroguuu r=1,00 M or au-
noJisl, aMIVINTYJa HaNPAKEeHHOCTH JeKTpHuecKoro noaa E,, =
=1,00 MB/M. BbHCIUTE MOWIHOCTD P H3/Iyd4eHHS AMOOJS
(1. e. 3HePryIO, M3JYYaeMylo JUNOJEM B €IUHHIY BPEMEHH IO
BCEM HarpaBJEHHSIM).

4.62. Kaxas uactb v Bceft MOLHOCTH H3JIyUeHHS] JUIOJST
NPUXOJMTCA Ha HHTepBaJ yriioB § or 70 10 110° (\‘}—- yron c
ocblo mutons)?

4.63. Paguyc.! prroaou op61m>r anempoua B. 6eTanoHe r=
=15,0 oM.~ B 'KOHUE HHK/Ia yCKOPEHHS CKOPOCTH 3J/IEKTPOHA
nocruraer sHauenns v=0,99995 c. Haiitu MOUHOCTD P uanyye-
1IHSl 3JIEKTPOHA NpH . aToﬁ €KOPOCTH. . .. o

4.64. DuexTpon ABHKETCS B (ONHOPOJHOM MarHHTHOM . Tl
B IJIOCKOCTH, NepNeHAnKyAsapHol K BekTopy B Muaykuus no-
a. B=1, y =1,00- 107 M/c.;Onpe‘-
,ueJmT),

a). Kakylo JI07TI0 n cBOefl KHHETHUECKOHl. auepmu 'repﬂer
S/IEKTPOH -HA H3/yueHHe 3a OfuH 0ofopor,

6) 3a Kakoe BpeMmsd T KHHEeTHUeCKast anepmﬂ snex’rpona
ymenbuurea Ha 1 %,

B) unc1o oGopotoB N, KOTOPOE . COBEpLUHT a.nempou 3a
BpeMms- T.

4.65. Peuwnts 3ajady 4.64, 3aMeHUB 3JIEKTPOH HPOTOHOM.

YacTtp b

. ONTHKA’

ARy - PRI
O6o3naverus:
A — aMniuTyaa xoneGaHusi, aM-

nABRTyAa’ 'cBeTOBON < iBON HY,
-MEXaHUUECK M, . SKBUBATCHT "
CBeTa’ ; ‘

5 e S s N
a — aMITJIHTYI.'La, pacc:'rosmue

CHAT I
€.~ CKOPOCTh: CBETA B Baxyyme

D — pucnepens, Au(bpaxuuoﬂﬂou

‘peleTKH
d—)mameTp, nepuoa  audpax-

* HOHHOR peweTKH, paccmsb

nue

E — cBeToBOfi BEKTOp

E — nanpsiXeHHOCTb  3JEKTpH-
YecKoro noJis, OCBEIEHHOCTh

F — nepennnii oxyc onrudeexoif -

CHCTEMEHl, CHJa
F —-sap,Huif[ ¢oxyc onTHYeckoi

CHCTEeMBI

f — nepennee dokycnoe paccros-
Hue

F — 3apuee QoKycHoe paccros-
HHe

H — nanpseHHOCTb MarHHTHO-
FO MOJS, NepeiHAd TJaBHas
NAOCKOCTh  ONTHYECKOH CHC-

. TeMHi
H' — sapuss  raassas nJjoc-
" KOCTb ONTHUECKON cHETeMb

e nHTechBHoc:Tb caeTa, cma

CBETa
J = HHOTHOCTE YIOTOKA
k. ~BOXIHOBOIL .BEKTOP
+= SPKOCTD,

- ="nanua, pacc'rosmne
b — paccTosHke, Tonmuna mPpn- B o
k ©omr—-iMdcca, ieJ1oé 1mc.no

;N — ysuoBas. TouRa onmqecxou

M — cpermmocTh’

. _CHCIeMB

n — KOHIEHTpAanHa yacThl,, noxa-

) 3aTejib NpeNOMJIERHS ’

P icreliens’ MONAPHIALHE -

R —- papsyc, paspemaioman. cana
onTHYecKoro-upu6opa

r — pafuyc, paccTogHue

U — rpynnosas cxopocm "CKoO-
pocisb

V — obmpem, OTHOCHTeNbHAS

. CHEKTPAJbHAf -.MyBCTBHTE]b-

HOCTb YeJIOBEUecKOro rfasa

U — napaMeTp, CKOPOCTDb,  (aso-
Bast CKOpOCTh

A — nauHa cBeTOBOIl BOJIHH B Be-
mecTse

Ag — NAMHA CBETOBON BOJHH B
BaKyyMe

P -— paRMyC KOTepeHTHOCTH .

— onTHYecKas CHJa, CBETOBOH

‘MOTOK

@ — KpyroBas 4YacTOTa

ToHKast INH3a YCAOBHO niobpaxkaercsa B pBAe

 cobuparwyang

pacceuda/oqéﬂ
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5.1. [eometpuyeckan onthka. PoTomerpus

5.1, CKOJbKO BpeMeHH TpeGyercsd CBETOBOH BOsHE, YTOGH!
1POHITH paccTosAHHe, PaBHOE: a) cpeaHemy paccrosinuio ot Coi-
Hua Jo 3emau, 6) cpenHeMy paccTosiHHio oT JIyHH 1o 3eman,
B) muamerpy Cousiba, r) Avamerpy Semuan?

5.2, CpeT, HMEIOWIHA B BO3AyX€e JJIMHY BOIHEI 665 1M, B BO-
Ie uMeer Aauby BouHEL D00 Hm. O3Havaer JIH 3T0, YTO HBETOBOE
BOCTIDHATHE IJIA30M STOTO CBETa B BO3NyXe H B Boje OyeT pas-
HBIM?

5.3. Jna HeKoTOpOil AJMHBL BOJHEI MOKA3aTelhb npe.nowle-
HES TJIOCKONapaslie/bHol NPo3payHoOH MJIaCTHHKH H3MEHSETCs
or 3HaueHHs n,=1,40 Ha oAHoill 3 noBepxHoCTed 1o 11,==1,60 Ha
npyroit. Tonmuna niactuHkd d=10,0 mMm.

a) Kakoe Bpems / 3aTpaunBaeT CBET Ha NPOXOKJeHME Ia-
CTHHKH_E TMepIeHIUKYAAPHOM K Hel HaNpaBJeHHH?

6). C xaxoii cpenuelf CKOPOCThbio (U) PacIPOCTPAHSETCS CBET
B IIacTHHKe (BLIPAsHTb €€ yepes C)?

5.4. Cexynna onpenessieTcss Kak IPOMERXYTOK BpeMeHu
paBHEE cymme 9 192 631 770 repuOZOB H3IYUEHHS, COOTBET-
CTBYIOIIErO TePexony MeXKAY JABYMSA CBEPXTOHKHMH YPOBHIMIU
OCHOBHOT'O COCTOSIHHSI aToMa Lesus-133. Uemy paBHa AauHa
BOJIHBL A 3TOrO M3Jy4eHHs?

5.5. BocnoaszoBaBwich npuruunoM Iioiirenca, KoKasath,
uTO OTHOH.IEHI/Ie ToKagaTe/iei NPeJOM/ICHHS ABYX cpej 0GpaTHo

‘ OTHOIIEHHIO CKOPOCTeH <€BETa B ITHX
cpenax: n,/n,=uv,/v,.

5.6. Ilpu xakoMm 3HAYeHHH yIya Ia-
7IeHUS CBETOBOTO Jy4Ya Ha T[paHHLy
pasgjena JABYX cpen (c TioKasaressMH
NPENOM/ICHHS 71; H Ng) OTPAMEHHHIHA U
IPEJIOMJIEHHBIH  J1ydd 00pasywT yrosa
7/2?

5.7. a) Halitn Bripaxenue As yria
OTKJIOHEHHSI  Jiyua npusMoit {puc. 5.1),
OrpaHUYHBIINCh CJIy4aeM, Korja THpe-
JIOMJISIIOIHA yroJ npusMel 3<&1 pap, a
YIJIBL 00, Qig, Og, Oty TAKOBBI, YTO CHHYCHI
3THX YIVIOB C JOCTATOUHOM CTENEHBI0 TOUYHOCTH MOMKHO 3a-
MEHHUTb CaMHMH yTJaMH (ecu a=>5°, sin o OTJIHYAeTCs OT o Ha
0,13 %, ecmioe=10°, — Ha 0 54) Ilokasatenn npejoMieHust
NpHsSMbl pased n, oKpyKamwouleli cpeust — n,. [Ipeamonara-
ercsl, Yro najammui ayd (a cIefoBaTeNbHO, W BBHIMCAMT
M3 IPU3MBI JYY) JIEHKUT B IJIABHOM  CEYCHUH NPU3MBI, T. €. B
[VIOCKOCTH, HEePHEHAHKY/IAPHOA K NpeaomJsiiolieMy pebpy.
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Puc. 5.1

6) UeM npumeuatesneH NOJYYeHHBHT pe3ysnbTar?

5.8. 3aakee ¢oKycHoe paccrosiHHe [° JIHH3BlL  PaBHO
a) 200 mM, 6) — 400 Mm. Hemy paBHa onrtHueckas cHaa @
JIUH3BI?

A
F Fro.F r
a i
Piic. 5.2

5.9. B KakoM ¢Jydae CBETOBOH Jyd IPOXOJHT uepe3 LEHTP
TOHKOH JIMH3bI, HE M3MEHsA CBOEro HalpaBJICHHA?
5.10. T'ne momemaworcss yaaoBbie ToukH N u N’ ToHKoi
JIMH3bI, €CIU cpella 1o ofe CTOPOHBI JIMH3bI OfHA H Ta XKe?
5.11. ocrponts Xox ayda sa TOHKOH JHH3OR (pHC. 5.2).
[Tokasarens mpesnoMJeHHA cpelbl N0 00e CTOPOHBI JIMH3H
OZMHAKOB.
A

7

v o
g F w

e

v

Puec. 5.3 i Puc. 5.4

5.12. Ha puc. 5.3 nokasana TonKast coGuparomias NMH32,
ee goxycsl F u F' n cosnanaomue y3/ioBbie Todkd N un N'.
TpeGyercss moCTPONThL XOR Jyda I 3a JMH30MH.

5.13. Ha puc. 5.4 usoGpakeHa ToHKas co6npalomaﬂ JUH3a,
ee ontHyeckass ocb 00’, conpsiKeHHbIe ayau 1 I', a Takxe
ayq 2. )Tpe6yerc;1 HOCTPOHUTDH CONpSIKEHHEIR ¢ .nyqom 2 ayu 2*
(n=n'

5.14, B sanueli ¢oxansHol MJIOCKOCTH TOHKOH cofHpaio-
meH JIMH3BL pacmosiokeHo 3epkano (puc. 5.5).: Ilpoussenst
NocTpoeHHe Xofa Jiyda I B IPOCTPAHCTBE MEXKLY JIMH30H U 3ep-
KaJIOM, a 3aTeM — I10 BHIXOJE U3 JIHH3EL, ONpENeNHTh, B KaKOM
COOTHOLIEHHM HAaXORATCA HalpapJeHHe Jaydad, BHIUEAWEr0 H3
JIHH3BL BJIEBO, W HalpaBjaeHue ayua I.

'5.15. Mwmetorcst cobupaioiias JuH3a [ M pacceBaioliasn
JIHH3a 2, pacnoJioKeHHbIe TaK, YTO HX 3ajHue QOKyCH Fy n Fy
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cosnanator (puc. 5.6). Cpena Mexmy JIMH3aMH H 1O 06€ CTOPOHbI
Or JIHH3 OXHA M Ta Xke. B mepenHel ‘(PoKaSbHOH MAOCKOCTH:

auHssl | nomemaercss npeamer P. Tlocipous nso0paxenne

: npemvwra OTBETHTb Ha BONpPOCHI:
'1,°Tne - pacnonaraercs ﬂsoﬁpa)xe‘m@
2.°Kakum 6yner usGbpaxenne:  a) NefiCTBHTENBHBIM HAU
MHHMBIM, G) NpAMBIM HMJAH OGpaTHBIM?
F F! e
! _ 7

9 <

\
i
=y

A Lo

Q

il

1

) 5
;il--_-;- ;—p- o

[ QRO SRR P,

Pue. 5.5 Pnc..

<

3..B rakoMm cayuae: pas'wep ﬂsoﬁpameu'm coBnagaer ¢
: paamepom npeamera, ..
5.16. Ha puc. 5.7 pausl OCh, TViaBHbBIE H cboxa.nmme nano-

- CKOCTH [LeHTpHpOBaHHOM .ONTHYCCKOH CHCTEMEBI,; a TaK}Ke npen-

. mer P, Ilnockoetn H W H' BaxomaTcsi BHE CHCTEMEL,

‘a) [Toctpouts 1{306pameﬂne P’ npenmera P. :

6) OcHOBLIBAfiCh :Ha CBOHCTBAX : IIABHKEIX: TJIOCKOCTEH, OT-
BETHTH HA BONPQC:. UTO. OVAET  MPOUCXOAHUTE: C Hsoﬁpamermem
P’ -nipu nepemelennu . npeavera. Pk niockoctu H?

A T A ) , . ,
: : : Co / Hl l/‘/
VD 2 l 7
'-Puc. 5.8

5 17 Ha puc. 5.8 noKa3aHsl: ONTHYECKAS och 00 ueHTpu-
' pOBaHHON ONTHYECKON CHCTEMBI, T/1aBHble muiockoctd H u H',
'nepelmnu oryc'F wayu 1. Cpena 110 06€ CTOPOHEI CHCTEMBI O~

* na ¢ Ta xe. Toetponts conpsukenHsil ¢ aydom / ayw 1.
5.18. 'Ha' nsiotkyio noBepXHocTh Najgder N0 HOPMajH K Heit
MOHOXpOMaTHYeCKas CcBeToBas BoiHa ¢ A=>510 HM. HuTencus-
“HocTb! Bonbl /=0,32 ‘Br/M%." BocnonbaosaBuunch H300p aXeH-
 "HBIM 'Ha puc. 5.9 rpa(buxom OTHOCHTE/IHOH CeKTpalbHOM
' 4YBCTBHTENBHOCTH  Iv1a3a, ONpefeninth ocsemenHocts E Io-

' nepxuocm Hpu A==555" HM CBeTOBO‘VIy HOTOKy B 1 M coorser-
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CTBYeT IOTOK 3Heprud, pasupii 0,00160° Br. Beauunny A=
=0,00160 Br/aM Ha3BIBAIOT MHOT/a MeXaHHUYECKHM SKBUBAJICH-
TOM CBETA.

5.19. CBe’rOBOMy noroky B 1 /M, 08pasopaitioMy H3JTyde-
HUeM c. A=D555 HM, COOTBETCTBYET MOTOK IHEPTHH, PAaBiHbii

v

08}—— / 2\\ -
\

0% 00 W0 T 700 A
' Puc. 5.9

0,00160 Br. Kakoiéi mOTOK 3HEprii COOTBETCTBYET CBETOBOMY
noroky B 100 JM, o6pa3oBaHHOMY H3JIyYeHHEM, /S KOTOPOLO
OTHOCHTEJIbHASA CHeKTPaibHas YYBCTBHTEJNLHOCTL TJasa V==
=(,762?

- 5.20. Kaxoil cBeTOBOIl MOTOK COOTBETCTBYET MOTOKY 3Hep-
ruu B 1,00 BT, ob6pasoBanHoMY H3Ay4eHHEM, AJAA KOTOPOro
OTHOCHTE/ILHAs CNEKTPaAbHAA YYBCT- | /o JdA
BUT&IBHOCTh IJaza V=0,342?

5.21. JlonycruMm, 4TO CcBSI3aHUbIHA 1 1
CO CBETOBO BOJIHOM TIOTOK 3HEPrHH H '
pacupesieJied paBHOMEPHO 1O HJIH- ! '
Ham BoiH, T. e. dD,/dh=const. Kak Y S 7{;0 =
BLIT/IAeNa Obl B 3TOM Calydae KpuBasi % Mt

pacnpeneseHusi CBETOBOI'O MOTOKA IO Pue. 5.10

JJIMHAM BOJIH?

5.22. JlomyCTHM, YTO €BETOBOH IOTOK pacipeie/ieH paBHo-
MepHO 10 - VIHHAM BOJH B HHTepBane OT 400" o 760 um
(puc 5.10).

a) Kak BBITVISLSN 611 B 3TOM CJyyae rpaduK GYHRIHH pac-
"lIpe/eJieHHs] CBETOBOH SHEPruy No JJIHHAM BOJNH?

" 6) BoaMOXHO JM Takoe pachipeieienye?

5.28. MoHoxpoMmaTHuecKasi CBeToBafd BosHa ¢ A=510 uM
npH HOpMaJbHOM MajeHHH Ha HEKOTOPYIO MOBEPXHOCTH CO31aeT
ocpetlentocts E=100 ax. Onpeneiauts jJaBieHHe p, OKa3bl-
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BaeMoe CBETOM 11a NMOBEPXHOETh, €CHH OGTPAXMACTCA HOJIOBHHE
NAAAIOILEIO CBeTa. )

5.24. lHTeHCHBHOCTD (cpe,zmﬂﬂ NJIOTHOCTL ~ CBETQBOTO
110TOKa)} MOHOXpOMaTHUeCKol cBetoBoft Bonmst F=100 /M2,

Yacrora BosBE ©=3,69-10?® ¢!, [Tokasareib NPENOMAECHHS *
CpefH, B KOTOPOH pacrpocrpaHsercs BojHa, n=1,50, marnur- '

Has NPOHHIAEMOCTD ph= t. Hafrru sHauenusa ammmynE uH,

HElIlpﬂ)KeHHOCTEH SVEKTPHUYCCKOIO H MarHWTHOTO Hogedl 3TOM

BOJIHBI.

5.25. Toueunbit H30TPONHEBIN HCTOYHHK CBETa HCAYCKaer
Mo BCeM HanpapseHusaM norok ®=1257 . Qemy paBHa cHaa
csera I aTore. MCTOYHHEKA?

5.26. IMapanfdencHbili TYYOK Jy4ell, HecyHiuil ORHOPOIHbIH
CBETOBO NOTOK MIoTHocTH j==200 am/Mm?, NazaeT Ha IOCKYI0
[OBEDXHOCTh, BHEWHAS HOPMATh K KOTOpoi ofpasyer ¢ Ha-
npaBJIeHHen ayyeil yror a=120°. KakoBa ocBeimeHHOCTDb E
5TOH NOBEPXHOCTH?

5.27. Ha shicore 4=3,00 M HaJ IOAOM BHCHT TOYEUHbI
OCEeCHMMETPHYHLIH HCTOYHHK, €Hla CBeTa KOTOPOro ONUCHIBAETCA
(ynkuuet I(8)=1,cos*} B mpezenax 0K I<n/2 n paBRa HYIIO
npn $>n/2 (1,— KoHcTaHTa, § — yroJa, o6pasyeMslit CBETOBHIM
JIYYOM C BEPTHKAJBIO). Ocaemennocm nona Nejf MCTOIHHKOM

=100 ak. Onpenennts cBetoBOR Norok @, HanyvaeMmbiit
MCTOUHIKOM.

5.28. Toyeynbll H30TPONHEIA HCTOYHHK CBeTa NOMEIHaeTCs
nag neHTpom. Kpyraoro crosa. CHia cBera Hereumhka [f=
=50,0 kx, paguyc crona R=0,500 m, BbicoTa HCTOUHRKA Hax
cronoM h=1,00 m. Onpeﬂeﬂmb.

1. 3aBHCHMOCTD OCBEILEHHOCTH E CTONA OF Paccrosnus r
OT HeHTpa.

9. 3nayeHHe OCBEIIECHHOCTH:.8) B HEHTpe, 6} Ha Kpalo cTona.

. 3. Tlorok ceera @, napawouwuit Ha CTOE

4. Kagasi nong 1, NOJHOre NOTOKE, HCYCKAEMOro HCTOU-
HHKOM, TiajaeT Ha Croa?

5. 29 Kak Io/KHa 3aBHceTb OF YI/a ¥ MexRy Nanpaslie-
HueM Jiyya H BepTHKaJblo cusa cBera I (3) HCTOUHRKE H3 npe-
AbIAYHIeR 3afaul AAS TOFO, 4TOOH NMafaomiuil Ha CTOM NOTOK
®=33 am.(eM. otBer K m. 3 samaun 5.28) pacnpeaensics no
IOBEPXHOCTH CTOJIa paBHOMepHO? KakoBa 6y ieT IIpH 9ToM OCBe-
wennocts E crona? Cpaennth 3Hadenne £ ¢ oTBeroM K ML 2a
H 20 npenbiaymelf 3axauM.

5.30. SIpkocTh OFHepORHO cBeTAMIERCS INMIOCKOH MOBEPX-
HOCTH oNHCHBaercs ¢ynkunedt L (3§, cp) (¥ — yroua € HopmManbio
K TNOBEPXHOCTH, @ — a3HMYTa/bHBII yroa). Hanwcars Bbl-
paxeHHe RAS cBETHMOCTH M 3ot MOBEPXHOCTH.
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5.31. Vimeercsi oZHOpOAHO ceeTAUIMiCA JUCK pajhyca R=
=10,0 cMm, sapkocrsb KOTOPOro L=Lycos® {Ly — xoucTANTA,
pasdan 1, 00 10® xa/m?, § —yroa ¢ HOPMANBI0 K HOBEPXHO-
CTH). Haif cseronoit norox @, HCTYCKaeMbIH  THCKOM.

5.2, Uareppepennus ceera

5.32. Hemy passa amnantyia A KoneGauus, ABAsORIErnCs
cyneprosHuzei N HEKOTePEeHTHbBIX KOJe0aHHH OHHAKOBOTO
HanpapieH#EA H OEUHAKOBOH aMmIIHTYIBL QP

5.33. [le cBercssie BOAHBI CO3JAIOT B HEKOTOPOH TOUKe
TAPOCTPAHCTBA EoAe(AHYA ORHHAKOBOrO HAMpaBJeHHA, OMMICHI-
BaeMble dyukuugmi A cos w81 A cosl{v+Aw)i], e Aw=
=0,628 ¢!, Kax Beper ceﬁﬁ HHTEHCHBHOCTS CBETA -B 31Ol
TOYKE?

5.34. Ha#ite uurencuBHocTh | BOJHHI, oﬁpasoﬂaanﬁn Ha-
AOKeHVeM ABYX KOTEPEHTHBHIX BOJH, NOASPUI0BAHHHX BO B3a-
MMHO IeplesUKYASPHHX HaIpaBAeHHSX. BHa‘ieﬂHH HHTEH-
CHBHOCTH 3THX BojH paBHbl Iy u 1,

5.35. B mexoropyio TOY4Ky NPpHXOAAT N mnapaniebHbX

"ApPYT JAPYTY CBETOBWX KoneGaHu#l BHIA

E,=acosot 4 (m—1) 8] m=1, 2, ..., N).

Metonom Tpaduyeckoro croxenus KoacOauni OUpeieauTh aM-
NJUTYRY A pesyasTHPYIOUIEro -KoJefamus.

5.36. Vlcrousuk cBeta mHamerpa d=30,0 cM HAXOZHTCH OT
MecTa Habmopends Ha paccromauy [=200 M. B wuaayuenuu
MCTOUNAKA COREPAKATCA JIUHL BOAH B HHTCPBAAE OT 490 Ao
510 sm. Ouenuts A5 3TOr0 HIAYUCHHA:

a) Bpemsi KOTepeHTHOCTH f,,.,

0) JMHY KOTEPEHTHOCTH Il o,

B) pamAyc KOTEPeHTHOCTH Py,

T) o6BeM KorepeHtaoctt V...

5.37. Oneautbh paauyC KOrePeHTHOCTH P CBeTa, NPHXOAS-

wero or Connna Ha lOaurep. CpasHutb €10 € PagUycoM Kore-

PEHTHOCTH Pz CBeTa, nNpuxoismero or CoAHia #Ha 3emmo,
Haumy  cperosoli BoaHb IPUHATL paBHo#l 500 #m. :
5.38. ¥rJ0Bo# AuaMerp 3Beslbl Dereasreitse (o OpHona)
papen 0,047 yraosoil cexysanl. HYeMy paBell pajUyc KOTEPEHT-
HOCTH Qo CBETA, NPHXOAAWLNO HA 3eMI0. OT 3TOH 3Be3jnl?
- 5.39. Bosnosuie Bexropsl ky u K, IBYX NIOCKHX KOrepeHT-
HBIX BOJIH OJMHAKOBOH HHTEHCHBHOCTH 0GpasyiorT yroa ¢,
MHOTO MeHHIUMIt €ANHHLSL. BoJHE NaAat0T HAa 3KPaH, YCTaHOB-
JICHHBIA TaK, YTO BeKTOPHl k; ¥ k; CHMMETPHYHB OTHOCHTENBHO
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HOPMaJli K 9Kpany. Onpe)xe.nmb mupHiy Ax nmep@epeuuuou-'
HBIX JIOJIOC, Hab/IofaeMbIX Ha 3KpaHe. :

5.40. Kaxas jjiiHa BONHEI NOAPA3yMeBaeTca B BHpaXKeHUH

JIJIH pasHocTH q)as ) nmepopepupylomnx CBETOBBIX BOJIH,
ONTHYECKAS PASHOCTb XOAA KO-
7| roprix paBHa A (6=2nA/A),—
| AnnHAa BOMHBEL ‘B BaKyyMmMe HJIH
IJIiHa BOJHEL B cpejie, B KOTO-
POl pacTipoCTPaHSIIOTCST BOTHBI?
z 5.41. Ha puc. 5.11 usobpa-
i | XKena HHTepdepeHHOHHAsA CXe-
Puc. 5.11 Ma c ABYMs HJEHTHYHBIMU CBCTS-
: wumMHca  weaamu. KoseGanns
oT comae*rcmynomux Touex mieJsell (HaHpKMep, OT ToYeK, npHJe-
AKX K BEpXHEMY Kpaio Ilesiell, HIH OT TOYK, JEKalluX B
cepenuHe liesefl, M T. I.) ABJASAIOTCA KOTePeHTHBIMH, B TO Bpe-
* Mfl KaK .KoJe6aHua OT TOUEK, HaXONSMHXCSA HA HEONHHAKOBbIX
P&CCTOAHUAX. OT Kpaf INeaH, SBJSIOTCH HEKOrepPEeHTHBIMH.
*a) Ilonarast mnokasareib TPENOMJEHHS CpeNpl PaBHBIM
efuuuie, onpexesuts SA=A,—A,, rae A, — onrtHyeckas
pasHOCTb XOna Jio HeKoropoﬁ TOUKH P 3KpaHa OT BepXHHX
KpaeB NepBoH H BTOPOI 1e/iH, A, — ONTHUECKas PasHOCTb XOAa
710 TOH 2Ke TOYKH P OT HIDKHUX KpaeB NepBOH 1 BTOPOii LEJIH.
6) OueHuTh MaKCHMA/JbHYIO INUHPHRY by, IHeJIel, IPH KOTO-
poil HHTEp(EPEHUHOHHEIE IOJIOCHL OyAyT elle pPassiHuiibl
JOCTATOYHO OTYET/IMBO.

5.42. B uekoropoit HHTep(pepeHuHOHHon yCTaHoBKe Ha

nyTH 6€JI0ro ceeTa GBI YCTAHOBJEH ONUH Pa3 KPACHKIA, APYIo#
pas senennlit ceropuneTp. Ilosoca nponyckanus AA y ofonx

cBeTObUIIBTPOB OfMHAKOBa. B KakoMm cBere — KDACHOM MK

3€JIEHOM — YHCJIO Pa3JHUHMBIX nmepcpepenuno'mmx 10.J10C
Gyaer GojbLue?.

5.43. Ha kakyio BequuuRY a U3MEHseTCs ONTHYecKas pas-
HOCTh XOJa uHTepdepHPYIOMUX Jyyell NpH Nepexofie OT cepe-
JHHBL ONIHOI MHTepdepeHHHOHHOR TOJIOCH K CepeiHHe APYToH?

'5.44. Tlyyok nasepHOro H3JyueHud ¢ A,=632,8 HM nagaer
1O HOpMaJu Ha MNperpaiy .C JABYMS Y3KHMH IapaJijleJbHBIMH
 measmu, Ha sgpaHe, yCTaHOBJAEHHOM 3a Hperpagoi, Habmona-
© eTCs cucTeMa HHTepdepeHIMOHHEIX osioc. B Kakyio cropony u
Ha KaKoe YHCJIO T0JIOC CMECTHTCS HHTep(pepeHnHonHas KapThHa,

ecad OInYy H3 enei HeperbITb npo3paqnoy1 [IJIaCTHHKOH TOJl-‘

wiHEL a=10,0' MKM, H3['OTOBJECHHOH K3 MaTepna.na ¢ noxasa-
TeseM npenomienus n=1,633? '
5.45. B onmuire, no;noﬁnom TOMY, C HO‘VIOHI]:IO KOTOpOI‘O

IOHr BuepBEIe ONpeneanyt JIKHY BOJHBI CBETa, MYYOK COIHEY-

164

HBIX JIyued, IPOHIA. Yepes CBETODHIBLTP H Y3KYIO INelb B He-
Ipo3pavHoil mperpaje, najaji Ha BTOPYIO Nperpagy ¢ AByM:
Y3KHMU TMe/iAMH, HaXOAAIUMHCA Ha paccrosunu d=1,00 mm
APYT OT jpyra. 3a mnperpafoil Ha paccrosnun [=1,00 M pac-
110J1aTa/Ics 3KPAH, HA KOTOPOM Hal.Ti0a/iuch MHTep(bepeHuﬂ-'
oHHble mojochl. Mupuma nosocht Ax okasanach paBHOIL:
a) 0,65 MM pi1s1 KpacHoro cseta U 6) 0,45 MM IS CHHETO CBeTa.
I{emy paBHA JJIMHA CBETOBOIl BOJHBI AyP -

Puc. 5.12 . Pre.5.13

5.46. B cxeme, npemnoxentoii JInofinom, cBetoBas Bosina,
najawoimas Ha dKpaH 3 HElloCPEACTBEHHO OT cpeTsueica meJm
S, uHTepdepHpyeT ¢ BOJHOH, orpasuBiueHcs oT 3epkana 3
(pHC 5.12). Tlycte paccrostHue OT lesid 10 IIOCKOCTH 3epKajla
H=1,00 MM, paccrosinite or menu no skpasa {==1,00 M, aauHa
CBETOBOI BOJTHHI Ao=500 HM. OnpeAeJme LIHpHHY m{rep(peped-
HMOHHBIX nonoc Ax.

5.47. B usobpaxenHnoii Ha pHc 5.13 ycratoske ¢ 6H3epKa-
JaMH ®penessi S — HUCTOYHHK CBera B BHJE NEPNEHAHKYJISD-
HOM' K IIOCKOCTH PHCYHKa Inend, O — SKpaH. P.accmsmm
r=0,100 M, b=1,00 M. Onpezenurs:

a) sHayeurne yraa @, IpH KOTOPOM i1si A=500 Hm wHpHHa
HHTEpDEPEHIHOHHBIX * oo Ha sKpaHe Ax=1,00 um,

.6) MakCHMaJbHOe YHC/10 N Tosoc, KOTOpoe MOXKHO Ha6mo-
Aatb B STOM Ciyuae.

ER
A
5 .
4
a2 5 )
Pne. 5.14 ) e -Puc. '5.15

5.48. B usobpaxeHHo#i ‘Ha puc. 5.14 HHTeP(bepeHUHOHHO
CcXeMe ¢ Gunpusmoit OpeHess pacCTOSHHUE OT CBETALIEHCA Menu
S no 6unpusmel a=0,300 M, paccTosiHHe OT GHIOPUSMEL A0 3K-
pasa b=0,700 m. Hoxasa"re.nb NpeJiOMJIeHHs1 GUUPH3MBI f1==
=1,50. Honoxus Ay=500 nm, ONPe/ICIHTS:
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a) NPM KaKOM 31aYCHHE NPENOMJSIONEro yria HpH3Mb! O
nmpuia Ax nHrepdepeHHHOHHBIX ToJ0C, HabGmofaeMbix Ha
skpane, Gyper paBra 0,400 mm,

6) MakcEMaAbHOE uHcao- N Honoc, KoTopoe MOXKHO HaGuo-
Aarh B 3TOM ClyHac.

5.49. 13 ToBKo#l JMH3B ¢ onTHYeckoil cuaolt D=
=-1-2,00 antp. 6Lisia BHIpe3aHa o AHaMETPY HONOCKA IUHPHHEE
k=1,00 mm. 3areM oOpa3oBaBILMeCH YacTH JIHH3bI GbLAM CO-
craBjiensl BMecTe. B (oKanbHOH TJIOCKOCTH 06pa3oBaBlIeHCs
GuJIMH3LI TTapasiesbHO paspesy NMOMECTH/IH HCTOYHHK S B BHJE
CBETSILENCs! [IeJIH, HCIyCKarolled MOHOXpOMaTHYecKHH CBeTr
¢ A==500 uM (puc. 5.15). 3a OuIHH30M HA PacCTOAHHH OT Hee
b=1,00 m pasmemien 3kpadH. OIpenennTb:

a) IIMPHHY WHTepdepeHIMOHHEX TNooc Ax,

6) MakcuMaJbHOe yucao N NoJioc, KOTopoe MOKHO Hab/io-
JaTb B 3TOM CcAyHae.

5.50. Tlnockasi ceToBast BOJHA JJIMHBI A, B BakyyMme na-
Iack HO HOPMAaTH Ha NPO3pauHylo IJIaCTHHKY ¢ HOKasaresneM
npesxomnena n. [IpH Kakux ToAsHEHAX b NJIACTHHEH OTPaXeH-
#as BoHa GyAeT MMeThb aj MaKCHMAJbHYO, 6} MHHEMaJAbHYIO
HHTEHCHBHOCTH?

b a o

{ : U 7 % -

F /4 7 J, +7F % 7 //’

2 U 1y / / 4 3 - f’l

1 B /73' - Ta 3 ﬂg . i
Puc. 5.16 Puc. 5.17

5.5%. MmeloTcs ABa CBETOBBIX HYYKa OJJIHAKOBOH HHBL
BOJIHBL M ORHHaKoBoH “WHTeHeuBHOCTH [,=100 am/m®. Opnun
' IYYOK HCIYCKaeTcs J1a3epoM, APYrofl — rasopaspsaiHoi JaM-
neil. OnpefesiTh HHTEHCHBHOCTL [ KaXJOro M3 NYYKOB MOCJe
NPOXOXKIEHUS MMH IUIACTHHKY To/IMEof HpHMepHO 1 MM ¢ no-
KasarefeM npeaomienns n=1,600, ec1y TONMHA RAACTHHKY
. pasHa: a) N\, 6) (N+41/4)A (N — uenoe uncno, & — panna
BQAHHL B maacrunke). -OcyabieHneM NYYKOB 3a CYET HOIVIOULE-
Husi B TJIaCTHHKe IIpeHeGpeyb.

5.52. Hmerworcs e napaJienbHble IPYr APYFY IUIOCKHe
rpanHiBl pasfesa Tpex npo3paudslx cpen (puc. 5.16). Jlna
HEKOTOpPOH AAHHBL BOMHBI NOKa3aTesiM [peRoMJeHUs MepBofi U
Tperseft CpeAbl PaBHEI COOTBercIBeHHo A,;=1,20 n n;=1,40.

a} llpn xaxoM 3HAauEHHH NOKa3aTensl DPENOMJCHHS 1,
BTOpOH CPEAbl ‘RO OTP@KEHHOro CBEra 6y,3.e’r A obenx
nosepxHocTei OfHAa H Ta IKe?
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6) Byxer au npu HadileHHOM 3HAYEHUH 71, TAKKe OFHHAKOBA
ROJISL OTPAXKEHHOro OT 00eHX mosepxHocTedl cBeTa mpH ofpar-
HOM Xofie Ayda (i3 TpeTbeil cpefs B NEPBYIO)?

5.53. CreknsnHas IJIaCTUHKA NOKPHTa ¢ OGEHX CTOPOH
nAeHKo# npospautoro Beutectsa (puc. 5.17). Ilas ceera faussl
BOJIHBl B BaKyyMe A,=480 HM noxasareib NpejoMmJeHus1 MAa-
cTaHkd n=1,44, nokasarens ApefoMienua maenkd n’'=1,20,
NOKAa3aTeNb TIPeAOM/ICHHA BO3LYXa 1, IIPAKTHYECKH paBeH -
SAHHHIE, Hpu KaKo# MHHHMMAaJAbHOH TOJINMHE NACHOK @ CBET
yKa3aHHO# AMHHB BOJAHHE GyJAeT NPOXOANTDH Hepes nnacmﬂxy
Ge3 noTepb Ha 0Tpa)KeHue?

Puc. 5:19

5.54. Ha puc. 5.18 6ykso#i S 0603HaueH TOYEYHBHI HCTOY-
HHK, ucnyckawomuil cser ¢ A=600 um. IlonoBura nagammero
Ha noJaynpospadsoe 3epkano [1/13 cBeTOBOrO TOTOKA OTpa-
#aeTcd NO HALPaBJIEHUIO K JBYM Mapaj/iefbHBEIM APYr APYLY
CTeRJISTHHBIM TiacTHHKaMm. Bpamas MHKpomeTpuuecKuit BHUT -
MB, HHKHIOW IUTACTHHKY MOXHO HepeMelllaTs, H3MEeHASE TeM
CAMBIM 3a30p b MeKAy NJNaCTHHKaMH.

IlonoBnHa I0OTOKA, OTParXKEHHOTO MJACTHHKAMH, HAPOHAs
yepes 1oAY NIPO3PaUHOL 3ePKAJIO, NONAKAET B 3PUTEADHYIO TPY-
o6y 37. Kakad kaptuna Oyzer Habmoaathca B fojie 3DeHuUs
TPYOHI, €SI 3a30p MEXKIY TacTuHKamu b==0,5 MM, a cTenedb
MOHOXPOMATHUHOCTH CBeTa,  XapaKTepUayeMmasd - GTHOIIEHHEM
A/AA, pasma: a) 500, 6) 5000

5. 55 Yro 6yneT NpoHCXOAUTH C KapTHHOMH, Hasmop,alomeﬂ-
CA B NoJie 3peHHs TpyOsl, B cayuae ©)-3anaun 5.54, ecau, Bpa-
lmas IJaBHO MHKpoMerpHyeckuil Buut MB, a) yBequuBaTb
6) yMeHbiDaTh 3a30p MeXRY nnaCTHHKaMH?
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5.56. B usoGpaxennoil; Ha puc. 5.19 ycranoske niockas

cBeronay nosna ¢ A=600 HM majaer Ha TIOJYIIpo3padHoe 3ep- -

kano /1113, TTosoBHHA CBETOBOTO, IOTOKA . OTpazKaeTes 1O Ha-

NPAIVIGHHIO K YCTaHOBASHHBIM 110J, HeGOJIBIINM YIVIOM APYT K.
APYTY . CTEK/SHHBEIM IJIACTHHKaM. Bpaumias MukpoMmeTpuyecKui- .

BHHT MB, HUXKHIOW NJACTHHKY MOMXHO IlepeMeliath lapaJj-

JIEIBHO CaMoH ce6e, U3MeHfAsg TeM CaMbiM Ha OAWHAKOBYIO B&JIM- -

YHMHY 3230pH b; B b, MEXIY KpasiMu NJIaCTHHOK.

TlonoBuHa  MOTOKA, -OTPAKEHHOrO - IIACTUHKAMM, NpPOHLs
yepes NoJ1yNpo3payHoe 3epKajo, NONajaeT B 3pUTENbHYIO TPY-
0y 3T. Kakas kaptuua Gyjer HaGIoiathbcsi B HOJE 3DEHHS
TPyGhl, €c/IH 3a30Pbl MEXJY KpasMu IJIACTHHOK by =497 MM,

b,=503 MKM, a creneHb MOHOXPOMATHYHOCTH cBera A/AM pae-

Ha: a) 500, 6) 5000, B) 25007

5.57. Yo 6y11eT NPOUCXOAUTh € KAapTHHOM, Habofatc-

Hieficsi. B 10Jie 3penus TpyOul B caygae 6) sapaun 5.56, ecan,
Bpauias IJIaBHO MUKpomeTpuyeckuii BUHT MB, a) ymeHblIaTb,
6). yBeAMUMBATH 32a30p  MEXAY TJIACTHHKaMu?

5,58. Ha nuenky rommunsl =367 HM Najgaer nof yrJioM ¢
napajnensHeii nyuok Oenoro cBera. Ilokasarens mnpesnomie-
HHA I[VeHKH n==1,40 (M3MeHeHMA n B 3aBHCHMOCTH OT A 3a-
KJIOUEHBl B Npefenax 0 01) B xako#t mper 6yzer oKpaulen
CBET, OTPAXKEHHHIH NJEHKOH B ciyvae, ecid U pasen: a) 30°,
6) 60°

5.59. KmixHosuanasa mjactvHKa MMpUHEL ¢=100,0 My ume-

€T y OAHOrO Kpasi Tonuuuy by=0,358 MM, a y apyroro b,=.

=0,381 mm. [loxasarenp mpesioM/IeHHs NJAAaCTHHKK n=1,50.
IMox yraom $=30° kK HOpMaAH HA MJACTHHKY Nafaer My4oK Na-
panjienbHeIX ayueit. JauHa BosHE najarouero ceera A=655 nm
(kpacHbifi uBer). OnpeaennTb WHPHHY Ax HHTEp(EPEHIHOHHBIX
nosioc (M3MepPEeHHYI0 B .IJIOCKOCTH TUIACTHHKH), HAGMIOAaEMBbIX
B OTPaKeHHOM CBeTe, JJIf clydas, KOrla CTelleHb MOHOXpCOMa-
THYHOCTH cBeta A/AM pasna: a) 5000, 6). 500..

5.60. Pacno/siokeHHas BepTHKaNbHO INPOBOJIOYHAS paMKa
'3aTAHYTA MBUIBHOHN IyeHKoil. [Tpy ocBelleHuH NISHKHY 3e/IeHbIM
CBETOM € Ao=530 HM M CTEIIEHbI0 MOHOXPOMATHUHOCTH A/AN=
=40 Ha BepXHefl YacTd IJIEHKH HaOJMIOfA0TCH MHTephepenIit-
OHHbIE. ' IIQJIOCEL paBHOH . TomuuBsl,  OUEHHTH TOJMUIMHY &
JIEHKH. ,

5.61. TIpu ocBemenny KIHHOBHAHOH Hpo3payHof MaCTHH-
KH 3e/1eHBEM cBeToM (Ag=5530 HM) Ha wacTu nuacruHka HaGao-
paworcsi 36 MHTepdepeHLUOHHBIX I10J0C PABHOH TOJLIHHEL
(ocranpHas 4acTh NJACTHHKH .OCBelleHa paBHOMepHO). Kakoe
yyicno nojoc N 6yaer HaGMIOAATLCH, €C/IH OCBETUTh IIIaCTHHKY
BMECTO 3€/1€HOTO KpacHbIM CBeToM (Ay==660 HM), cTeneHb MOHO-
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‘wHpe. -Ha Kako#l 4acTH IJIaCTHHKH X 6y- -

XpOMaTHYHOCTH KoToporo “A/Ak B 1,20 pasa MeHbLle, " HeM
y s3ejeHoro ceefa? - B
5.62. Yron Mex1y rpaHAMH TpPo3payHoil KJUHOBHHOM

- nnacTurKy =1,03', Cpeuss ToMIKHEA HIacTHHKY b=3,00 MM,

Jauda niaactuukd {=100 mm. TIpu HOpMaibHOM HajeHHH Ha

TIACTHHKY CBETd, HMEIOUEro B MIACTHHKE
JUINHY ‘BOJTHEI ?»1—400,00 HM, HQ IMOJOBH-

HE JUIMHBL IUIACTHHKY Ha6JI0NaloTCsl HH-
TepdepeHIHOHHbE T00Chl  PABHOH  TOM-

IyT- Habmomarbes  HHTepdepeHIIOHHbIE
NOJIOCHI, €CJiH OCBETUTH IJIACTHHKY CBETOM -
¢ JLJIHHON BOJHEL Ap=401,00-uM, crenens :
MOHOXPOMATHYHOCTH ' KOTOPOro A/A?» TaKas }Ke Kak y nep-
BOHAYaJbHOIO " CBeTa?

5.63. Ha crexnarnyio nnacmm(y Hos103Kena BBINY KJ10/1
CTOPOHOIT NJIOCKO-BHINYKJaA Junza. [1pn HopManbHOM HajieHuH
Ha IJIOCKYH TpaHumy JHH3EL KPacHOTro cBera. (K,==610 am)
paauyc 5-ro cBeryIoro Kosbia HbioToHa OKa3HIBaeTcs paBHEIM
75=5,00 mmM. Omnpeznenurs:

a) paguyc KpHBU3HH R BHINYK/OH TIpaHuIbl JHH3H,

6) ontuueckyio cuay @ Jauu3bl (HoKazareib NMPENOMJECHNUS
JuH3bl n==1,50; JHH3Y CUYMTATH TOHKOIl),

B) pamHyC rs 3-ro CBETJIOTO KOJbla.

5.64. Bo cKoibko pa3 BO3pacreT pajiyc m-ro Koibua
Helotona npu yBenuueHun ATHHBI CBETOBOH BOJHLL B nomopa
pasa?

5.65. OGpaiesnas BBINYKJIOCTbIO BHU3 IJIOCKO-BbHTYKJas
JIMH3a 3aKpelljieHa HemoAsHxHo. ITox JHH30H Ha HeBonbinioM
PAacCTOAHUH OT Hee HaXOIUTCA CTeK/NsHHas IJIaCTHHKA, KOTO-
PYyI0 MOXHO IlepemeliaTb N0 BepTHKaJH, Bpallas TOJOBKY
uHTa B (puc. 5.20). War sunta h=100,0 MmxM. CBepXy AuH3Y
OCBEILAlOT CBeTOM C A=580 BM. u Ha6monalor B OTPAXKEHHOM
ceere Koabua HriotoHa.

1. Uro 6ymer npoucxoauTh ¢ UHTePHEPEHUHOHHOR KapTH-
HOIf, ec/y, MJIABHO Bpallas BHHT, a) yBeJHUHBATb, 6) YMéeHb-
HIaTh 3230p MEXKIY JAHH3CH M TIACTHHKOI?

2. Kakoe uucio N HOBHIX KoJsiell BO3HHKHET {a CTaphiX Hc-
ye3Her), ec/qH IOBEPHYTh BHHT HA OXHH 0GOpOT?.

Pue. 5.20

. 5.3. ludpaxuus csera

5.66. Todeunblii HCTOYHHK cBera ¢ A=—500 HM moMelen Ha

‘paccrosHun a=0,500 M nepes Henpospa4HoH Hperpajpoi ¢ or-

sepcrueM paauyca r=0,500 mMm. Onpegenuts paccroanne b
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OT Tiperpajbl 0 TOYKH, /s KOTOPOH YHCAO 1 OTKPHIBAEMBIX

orseperuem soH @pesdena Gyger pasHo: a) 1, 6) 5, B) 16
5.67. Toueunsit HCTOUHMK cBera ¢ A=0550 uM moMeuseH Ha
paccrosunu g=1,00 M mepex HempospauHoH Hperpajod c ot-
BepcTueM pagmyea r=2,00.MM.
a) Kaxoe MHHUMa/JBHOE WHC/IO MM OTKPBITBIX 30H Cbpe-
HeJasl MOMKET Habaofatbess NPH 3THX YCI0BHSX?

6) Ilpi KakoM 3HaueHMH PacCTOSIHHA b or mperpamsl jo

TOUKU HaOJIOAEHHS NOAyaeTcs MUHHMAIbBHOE BOSMOKHOE dHC-
JIO OTKPBITBIX 30H?

B) Ilpn kakom pamuyce r OTBEPCTHS MOYKCT OKa3aThesl B yC-
JIOBUAX JAHHOH 3aJayu OTKPHITOM TO/ILKO OfHA UEHTpaibHas
sona ®penensa?

5.68. Mueercss Kpyrioe OTBepCTEE B HEMPO3PATHOU npe-
rpajie, Ha KOTOPYIO Najder MoCcKas cBeToBas BoIHA. 3a& OTBep-
CTHEM pacnoJmKes 3Kpan. Yro 6yier BPONCXOIUTh C HHTCHCHB:
HOCTBIO B HeHTpe HaGwMofaeMoil Ha 5Kpane JudpaKMHEOHHOH
KapTHHEL, €CcIM 2KPaH YAaIATh OT Nperpaini?

5.69. Vicxons us onpenenenust son ®peHens, HalTh YHCIO0
m 30H Dpenenss, KOTOpble OTKDBHIBAET OTBEPCTHE panuyca r
I/ TOUKH, Haxofsuleficss Ha pacCTOAHHM b OT HeHTIpa OTBep-
CTHS, B CAyUae ec/y BOJIHA, Najalomast Ha oTBepCTHE, ILIoCKast.

5.70. Ha nempospaunyio nperpagy ¢ oTBepeTHeM pajuyca
r=1,000 MM najzaer MouoXpoMmaTHyecKad HJOCKad CBETOBas

BonHa. Korna paecrosinie OT Hperpagsbl g0 yCTaHOBIECHHOIO 3a

reii sxpana b;=0,575M, B IeHTpe AWDPaAKUMOHHOH KapTHHBI
HaOmlofaercd MakCUMyM HHrTeHcHBHOCTH. [lpu yBesqHueHrHu
paceroanus Zo 3nauenus b,=0,862 M MakcHMyM HHTEHCHBHO-
CTH cMeHsieTcsi MuHEMyMoM. OIpereqHTh JJIHHY BOJAHBL A
cBeTa. ‘

5.71. Ioxasaro cnexywmne paBeHCTBA!

Zak cos (@t + a,) = Re JZak exp[i (o) ¢ oz,,)]}
6) - dt [acos(wt 4+ a)]=Re { [aexp (i (of + oc))]}
B) § acos (n? + oz)dt = Re {S aexp i (of + a)) dt},
F) i [a1 cos (anf + o)+ S a, cos (it -+ a,ydt =
=Re { pr [a1 exp (i (o,¢ -+ o))+ Saz exp [l (0057 + @3)] dt}
B —r Eakcos (@ + o) = - v

=Re {-g—z a, exp [¢ oyt + 0%)]1
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€) ; S ay, cos {0, -+ o) dit =
=Re {g S a,exp [i (0.t + aQ]dt} .

5.72. Tlpeanonoxus, uro KoaeGaHHe, CO34aBaEMOe B HeHTpe
IndpaKUHOHHOR KapTHHBL OT KPYFJIOTO OTBEPCTHSI /M-H 30HOMH
OpeHeas, MOXHO IpPeICTaBUTL B BHIE

E,=A,pexp {ifof + (m—1)n]},

e A; — amnautysa KoaeGaHusa, co3jaBaeMoro 1-fi 30HOM,

@ — YHCJO0, YyTh MEHbINCE eAUHHIB (MMeeTcsl B BUAY, YTO HAO |
B35ITh BELIECTBEHHYIO YACTh STOT'O BHIPAXKEHHUSA), ONPEASAUTh pe-
_8YJIBTHPYIOWYIO aMILIMTYAy KojeGanHsi, cosgaBaemoro N 3o-
. namu. ®penens.

5.73. HMHrencuBHOCTb, CO3JaBaeMasi Ha SKpaHe HEKOTOPOil
' MOHOXPOMAaTHYECKOH CBETOBOiI BOJIHOH B OTCYTCTBHE Iperpar,
‘paBHa. Io. KaxoBa 6yser HHTeHCHBHOCTD [ B LeHTpe Au(pakuu-
OHHOA KapTHHBI, €CJIH Ha IIyTH BOJIHBI NOCTaBHTH ILIperpauy
C KPYIJIbIM OTBEDCTHEM, OTKPLIBAIOMHM: 2 a) 1-1o0 3ouy ®peHens,

' 6) noJoBuHY 1-ii 30HBI PpeHesns, B) NOJATOPHL 30HBI DpeHens,
‘1) 1peth l-fi 30HB Ppenens?

5.74. Kak wu3meHuTcsl B YCJIOBHAX NpeiplAylied sagauu
HHTEHCHBHOCTD B TOYKE IIPOTHB LEHTPA OTBEPCTHsA, eC/H HOJ0-

.BHHY OTBEPCTHS IEPEKPHITh MOJIYIJIOCKOCTHIO?

5.75. Ha nyrtu cBeroBoil BosHb ¢ A4g=500 HM ycTaHoB/IeHa
Goabliast npo3pavyHas IJIACTHHKA, B KOTOPOH Ha IJIOHIAZH, CO-

OTBETCTBYIOIEH IIA HEKOTOPOH TOUKH HAGMIONEHHS MONYTOPa

sonam ®pedess, caenaHa Kpyriadg UHIAHIApHYecKasd BHEMKa,
ofpallienHasl B CTOPOHY pacnpocTpaHenud BoJaubl [lokasarens

.npejomaeHust niaactuekd n=1,500. Ilpu Kako#t HauMeHbIued -

riybune BLIeMKH HHTEHCHBHOCTb B TOUKe HAGIIONEHUT OyJeT
a) MaKCUMasbHOH, G) MHHHMAJIbHOM, B) PaBHOH HHTEHCHBHOCTH |
Najaolero cBerar

5.76. OcBelleHHOCTh 5KpaHa B c.nyqae }ll/ld)paKIJ.I/II/I oT KpyT-
JIOTO OTBEPCTHs -OHHUCHIBaeTcA ¢yHKuueid E=FE(r), tae r —
paccrosuue OT HenTpa AudpakuvoHHof kKaptuue. Hanmcarb
BhIpaxkeHue JJ1s1 cseroBoro noroxa @, mpoxoasuero uepes or-
BepCTHe. :

5.77. Papnych OKPY)KHOCTeH pasrpaHHYABAIOMMX HENpo-

" 3pa4Hbi¢ U IIPO3padHbie KOJblla aMﬂJIHTy}J‘HOH 30HHOH ITAaCTHH-

KM, HMEIOT 3Hauemuss r,=o) m, rge o=1,000 MM, m=1,
2, 3, . . . Onpeneanrs ocHoBHOE (POKYCcHOe paccTosiise b nia-
CTHHKA JAjf AauH BoaH A, papHsiX: a) 400 mm, 6) 580 um,
B) 760 HM. (POKyCHBIM PacCTOSTHHEM 30HHOH NJIACTHHKH Ha3bl-
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BaeTcs PaccTosiHue OT IJIACTUHKHU 10 TOYKH Ha €e OCH, B KOTO-
POit HA6JIOACTCS MAKCHMYM HHTEHCHBHOCTH TIPH HOpMAbHOM
HaJlellHd Ha TIACTHHKY TUIOCKO CBETOBOH BO/HEL OCHOBHBIM
11a3bIBaeTCs (POKYCHOE PACCTONHHUE, COOTBETCTBYIOlee HaHGOb-
1IeMy o WHTEHCHBHOCTH MakcumyMy. Heoc-
HOBHbIE MAKCHMYMBI IO/y4alOTCS, €CJIH B ITep-
Bofl s0He, HauepuUeHHOH Ha ITacTHHKE, VKia-
_awBawotes 3, b, 7, ... 80H (I)peHeJIﬂ)
5.78. I/chozm U3 NPEeANOJ0XKEHUSA, BHICKa-
saumoro B 3ajaue 5.72, u nonoxus p=0,95,
OLCHITh HMHTEHCUBHOCTb [ B (OKyCe 30HHO
TJIACTHHKY, NepeKpHIBAIONIell YeTHBIE 30HM!
Gperenst. Bripasutb. [ uepes WHTEHCHBHOCTD
I, B orcyrersue mperpaf.
'B.79. Pemnts 3amauy 5.78 pna cnyqaﬂ
, ¢asosoft sounoft niacruHku. CpaBHUTL TIO-
JYUeHHBIi pe3y.bTaT C OTBeTOM K 3ajaue 5.78.
.5.80. ®@asobad 30HHAaA MJIACTUHKA H3FOTOBJIEHA H3 Marepu-

afna’ ¢ noxasarteseM npeaomsenus n=1,50.: Karo#t MuaUMAaIL-

0% BRICOTHI /i OMKHBI GbITh BLICTY ML Haf YETHBIMHI (MM Heyer-
HBIMH) 30HAMH IJACTHHKH [/ JJWHLL BOJHEL Ag=580 um?

5.81. Ha nyru naockoft eseéTosofl BOJIHE C JJIHHOH A moMme-

IleHa HempospadHasi IJI0CKOCTb, B 1<0Topou HMeeTCsl OY€Hb

AaunHas («GeckoHeuiiasy) Wenb MHpUUL d. 3a nperpajoi Ha
p iccToAHNY b oT Hee moctassed axpan I {puc. 5.21). Bosbmem
Ha 3Kpane TOuKy HaSmofenusi P # paso0seM COBNAAAIOMYIO ¢
nperpajoll BOJHOBYIO HOBEPXHOCTh Ha Napas/enbHble KpaaM
e u TpAMoanHelubie 3oHsl OpeHens (T. €. 30HH, PasHOCTD
X07a OT KPaeB KOTOPHIX JO TOYKH P pasua M2). Buytpennion
rpanuny 1epBoll 30HLI MOMECTHM TipoTHB TouKH P. Tlonyuarcest
[Be CHMMETPUYHBIE CHCTEMbl 30H. 30HaM, JIeXKalliM cnpasa ot
P, npunuineM HeluTpuXoBaHHble HoMepa 1, 2, .. .;- 30HaMm,
.’Ie}haJJ,HM cnesa or P, mpHMHULIEM IUTPUXOBaHHBE HOMepa 1',
2’ .

TpeﬁyeTcn onpeﬂ,eﬂmb’

1. Uncno m HeWITpHXOBAHHBLIX U YHCIO /1 ITPHXOBAHHEIX
304, OTKPHIBAGMBIX ILEABIO I TOUKH SKpaHa P, pacHoIoKeH-
HOH TPOTHB a) cepelHHB], §) JNEBOro Kpas, B) Npaporo kpas
wend. CpaBHHTL TNOJAYUYEHHBLI pe3yabTarT ¢ OTBETOM K 3a-
raue 5.69. )

- 2.-Koopauuary »,, BHelIHefi rpanuibl mM-H HEITPHXOBAH-

HO{l 30HBI d)peue'm (O(,b pa HE‘DHQH}U’IKYJIHpHa K KpaﬂM m,e.nn

OTCUET 3HauYeHU X BEJeTCs OT TOUKI P),

3. Oruzomenne sHaweHHH IHPHHBL AX NEPBBIX NATH 30H

®penedia.
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' 5.82. Tlonoxus B sanaue 581 A=500 nx, a=3,162‘ MM,
b=1,000 m, BBIYHC/IHTD:
‘ 1 Uscna mu m’ AN1s TOUKH P, nexamefi npoTuB a) cepenu-
1, ) JIEBOrO Kpasl, B) NpaBOro Kpas LIENH.
2 3na4YeHHs KOOPAUHATEI Xy, IPABOH IPAHHLE! NEPBHIX NIATH
son . @penens.

7

Puc. 5.22

5.83. Ha puc. 5.22 nana kpuas Kopulo. 31a kpuBas noz-
BO/ISIET METOJIOM BEKTOPHOTO CJIOXKEHHA KoaeGaHull ONpeneints
aMIVIHTYAy CBETOBOro KosieGaHus, BO36Y1aeMOro B TOYKE Ha-
OmofeHust P pasiuubbiMH YUACTRAMH oo 0,0 nobepsmocms_
BOJHOBOH NOBEPXHOCTH, HaXOJAUIeHCH ~—5~~~~ "7
Ha paccTosuud b or ToukH P (puc. 5.23).
BonHoBasd moBepXHOCTb pasGHBaercs
Ha NepHeHJUKYJspHHE K IpOBeleHHOi b
yepes ToUKy P ocH x GeCKOHEYHO AJIHH-

Hble 3JIeMEHTapHbie 30Hbl dS LIHPHHLI

dx. Aunumtyna dA, mopoxpaeMasi 3c- 14
Holl dS, onpesensiercss 3aneMeHTOM di I
kpusoii KopHio (ldllmdx) Orcunuran- Prc. 5.93
Hoe. BJOJb KPHBOH paccroflue 3Toro e o
3JI¢MEHTa  OT Hayasla KOODLMHAT XapaKTepH3yercd 3HaueHuenm
ﬁeSpaSMepHOI‘O napametpa v. Unciaa, npocraBiieHEbie Ha KpH-
BOH, O3HA4alcT 3HaYeHHs 3Toro napamerpa. CooTBercTBHe
Mer«:,uy 3HAUCHHEM U (onpeziesIAIOMEM IONIOXKEHHE TOUKH Ha
kpHBoi Kopiio) H KoopAHHaTol x (onpefensiiCiiell NooKeH e
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sonnd dS ornocureabuo Touky P) B cyyae NNOCKOH BOJIHBL yC-
LBIINBACTCS.  COOTHOLIEHHEM

v=xV 2/bA

(A = aAnna BOJHL). :

B Toukax, 115 KOTOPBIX v—l 3,5, . . ., KacareabHaf K RpH-
ol Koprio mapasientHa OCH 4; B Tquax, JUTIS1 KOTOPBIX U=
=2, 4, 6, ..., KacaTesjbHas NapaJJielbHa OCH &.

1. Kakue Touxu Kpusoii KopHio COOTBETCTIBYIOT rpaHHuaM
MY sonamu dpeienas?

2. Kaxoe snaveHue napaMerpa v. COOTBETCTBYET rpaHHU,e
Mexay 2-i u 3-ft a) HeIUTp'fIXOBaHHbIMH 6) IITPHXOBaHHBIMU
soHaMHi - @penens?

5.84. Bocross3oBapliuch OTBETOM K 3azade-5.81 u dopmy-
Jiofl, TpHBeNeHHOH B YCJOBHH IIpeAbIIyLIed 3ajaud,

a) ompeje/nThb 3HaYeHHe HapaMeTpa v, COOTBETCTBYIOLIee
BHELIHeH rpaHuue m-d 30HH @penens, '

6) BBlUNCIUTH 3HAueHuss ©v aaa m=l1, 2, ..., 5.

5.85. B orcyTcrBHe Nperpaj HHTEHCHBHOCTH, CO3jaBaeMast
najaomeil 1o HOpMaJu Ha 2KpaH IJIOCKOH CBETOBOA BOJIHOM,
paBHa I,. Onpegenuts ¢ noMombio Kpusoifi KopHio HateHcus-
rocth I B Touke 3Kpana P, co3laBaemyio: a) TONILKO HENITpH-
XOBAHHBIMH (MM IUTPHXOBAHHLIMH) 30HaMH (PpeHens, 6)

) z
Puc. 5.24
HEIUTPHXOBANHOM (111 Wrpuxosandof) 300!, B) BeeMH ILUTPH-
XOBaHHBIMM (M7M HEWITPHXOBAHHLIMH). 30maMy, Kpome 1-#,
r) 2. 30HOM, 1) 1- u 2-i sonamu, €) 2-i1 u-3-i sonamu DpeHens.
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5.86. Ha rpanune Ttenu, or6pacniBaemoli Ha KpaH HOJY-
ITOCKOCTEE;, ofipasyercd cCuCteMa AUdPAKUHOHHBIX HQJIOC.
TIonoxus Jmmry ponubl A—580 M, paccTofiHHe MEXAY NoJy-
LIOCKOCEBIO U aKpaHoM b— 206}61\4 H HHTEHCHBHOCTb Najalo-
meii pomrust Fo—100 am/M%, onpenennTh:

a) uurencuBHoers [, 1-re mappakuuoHHOro MaKCHMyma

6) HHTEHCHBHOCTh Fy, Crenylomero 3a HuM 1-ro MnHumyma

B} ortnomenue [, JF .

r) HPUMEPHLIE 3HAYCHHA oTeYHTHIBaEMOF OT Kpas FeoMeT-

| PHYECKOI TEHH KOODHMHATEHL X JYIS CepeRuHHl k-ro MakCUMyMa
M cepejuHbl 1-ro MuHHMYyMa.

5.87. Ha pme. 524 usoépamen rpaduk Hmeﬂwmocm

-CcBeTa B cayyae pudpakian Ppenens or Kpas MOJIYHIOCKQCTH.

B kakoM coorHoOIIeHHH HAXONATCA CyMMapHhLi¢ HROmanu, OoT-

_MeyeHHble LITPHXOBKOH DasHOTrO Hak/oHa?

I g

Sif. ¥

Puc. 5.25

5.88. Ha mwens nmpnusl @=2,00 MM, YCTaHOBAEHHYIO Ha
paceroanun b=2,00: M or 3KkpaHa, NajaeT o HOPMAJIH HIOCKAsA
¢BeToBas BoaHa faunst A=500 HM. B orcyTcTBHe nperpag BoJ-
Ha co3faBana Ol Ha SKpaHe ocBewleHHOCTh E,=100,0 g, Onpe-
Je/NTh OCBElUeHHOCTb E B Touke 3KpaHa P, pacnoJiamxeHHOH
a) TPOTHB CepefnHK!, 0) NpPOTHB Kpasi IHENH.

5.89. B kakoM $a3oBoM COOTHOMIEHHAH HAXORWICH KoneGa-
HHe, co3JjaBaeMoe BCEMHE ITPHXOBAHHLIMH 3oHaMi Ppenensd,
¢ Kose6aHHeM, CO3LaBaeMbIM BTOPOH HEIITPHXOBaHHOH 30HOM
B clydae Mudpaknul of Kpas BOLYHJIOCKOCTH?

5.90. Ha nyrn nagamomesi Ha IKpan II0CKoi €BETOROI BOT-
HEI ZuAEF X=—=600 HM HOMECTH/HI o4eHh MIUHHYIO HENpospau-
HYIO IIOJTOCKY IHMPHHB a=1,90 MM Ha pacCTOsIHHM OT 3Kpana
b=1,50 M. B orcyrcrBHe NOJOCKH OCBEHICHHOCTH 3KpaHa E,==
=300 nx. Oupenennrs ocsentenHocts E B Touke P, maxoas-
ekics a) NPOTHB cepefuHbl, 6) NPOTHB Kpas ROJOCKH.
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501, Ha puc. 5.25 n3obpakena -KpHBasi - HHTEHCHBHOCTHU
cnera noeayuae ppayHropepoBoit. JudpakiuuH OT LIETH.

|. Kaxofi cMbIC/I HMeeT IUIOMaJb, OrPaHHYEHHAR KPUBOH?

2. Kak usmeHaTCA HPH yBeJHUEHWH IMHPHHLL . IeJHA B JBa

pasa: a) BBICOTa IH(PAKUHOHHEIX MAKCHMYMOB, G) INHpHHA MaK~
CHMYMOB, B) [OJIOXEHU§ MHHHMYMOB, T) ‘YAC/IO0 HaGJIoaeMbiX .

MHHHMYMOB, J) IUIOWd[b, OrpaHHYEHHasi KPHBOH?

5.92, Desnlit CBer majaer Mo HOPMAaAH Ha INE/Ibh IIMPHHBL
b=0,10 mMM. 3a wenbio yCTaHOBIEHA JHH32, B (oKaIbHON NJI0-
CKOCTH KOTOPOH TNOMeEIleH SKpaH. Onmqecxaﬂ CHJIa JIHH3BI
M --4-5,0 qntp. Ouennrs:

a) IIHPHHY @ PajyKHOTO KaHTa Ha IpaHHUIle HAGII0LaeMOro
Ha 3KpaHe HEHTPaJbHOro JUPPaKUHOHHOrO MaKCHMyMa,

6) OTHOIIeHHe LIMPHHBI KaHTa a K cpennedl mmpune (Ax)
LEHTPAJBHOr0 . MaKCHMyMa.

5.93. Iliockas cBeroBasd BoOJIHA NAJAeT HOPMAJbHO HA He-
NpO3payHyIo IJIOCKYIO IIperpany, B KOTOPOH HMeeTcsl LeJib IH-
punbt b=0,200 Mm. 3a nperpajoil pacnoJoxes 3xpan. BoJHo-
BLI€ [IOBEPXHOCTH, NIPerpaja u 3KpaH NapalleibHbl IPYT JAPYry.
Paccrosinne Mexny nperpanol u skpanom [=1,00 m. JanHa
BosIHBL ' A==500 uM. [Tokasarens npenomienust cpejisl -HpakKTH-
yeckH:paBed 1. Y¢noBHA KorepeHTHOCTH: cobitonensl. Onpefe-
JHUTH! ‘

a) Kakodl BHA 1udpakuuu HalG/0Jaercd B 3TOM cjydae,

6) WHPHHY @p LEHTPATBHOIO AU(PAKIHOHHONO MAKCHMYMa,

B) PacCTOSIHHE @y, MEXY cepequHamu 1-ro u 2-ro audppax-
LHOHHBIX  MaKCHMYMOB.

5.94, Kaxo#i Buy mubparuuu Gyger HaGaOAaTbCs B YCJIO-
BUAX 3afauM 5.93, ec/H IIMPHHY INEMH YBeTHUUThb 10 1,0 MM?

5.95. Byner ;in nepeMelaTbCcs 1O 3KpaHy AHGPaAKIHOHHAS

KapTHHA OT LUeAH NPH NepeMelleHHH e NapaaieabHo caMoi -
cefe B cl1yuae, ecqH Awbpakmus HaG/IOJAeTCs: a) C NOMOIIBIO -

JuH3bl, 6) Ge3s suH3b? Ilpexnonaraercs, 4ro cBer na,uae'r Ha
menb No. HOpMaJIH.

.+ 5.96. Kak. Begmer cebs HHTEHCHBHOCTb CBETA B cepeHHe
umppaxunormou KapTHHBI OT INEJH NPH YBEJHYEHHH MIHPHHBL
esid B cayyae: a) nudpaknun Dpenens, 6) ;mq)paxunu (IDpa-
yurodepa? - -

5.97. l'Iocrpomb NPHUMEPHEH rpaduK 3aBHCHMOCTH HHTEH-
cuBHocTH [ OT sin ¢ A ARDPaKUHOHHOH PEMETKH ¢ MHCIOM
wTpuxes N=5 M. OTHOLLEHHEM NepHoja peme'rKu K mnpﬂue
menn db=2.

5.98. Ha puc. 5.26 nokasaHsl IJIaBHEIE MAKCHMYMbI HHTEH-
‘CHBHOCTH, CO3JaBaeMbie HeKOTOPOR gm}apaxuuouﬂon pelueTxoit
¢ GObUIHM WHCAOM ‘IITPHXOB, .-
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1.- Kako#l cMpicH HMeeT cyMMapHas IVIOMafb MAKCHMyMOB?

2. B npoMexyTKax MexAy COCEAHHMH IUTPHXAMH pelIeTKH
HaHOCATCA JONOJHHUTEIbHbIe ITPHXH. Kak H3MeHATCA NpH 3TOM:
a) MOJIOXKEHHEe MAaKCHMYMOB, 6) BHICOTAa IIEHTPAJLHOTO MaKCH-
MyMa, B) IIUPHHA MaKCHMYMOB, r) cymmapnaﬁ IJIOMAlb MAKECH -
MYMOB? :

I

Y

. e
7 Frs
i

Zald A0 L Ad . 2A/d sinp
Puc..5.26

5.99. Yro npousofiser ¢ IMPpPAKLUMOHHON KapTHHOM, ecsan
mesu AUQPAKUHOHHOH peLIeTKH . NepeKkpuITh uepe3 OfHy?

5.100. ITonoBuHa Amppaxuuom{oﬁ PEIUCTKH  NlepeKpEIBaeT-
csl C OJHOrG Kpas HeNpospauHoil HperpamoH, B pesy./bTare
Yero gucJjo WTPHXoB ymeﬁbmaeTcsI B-gpa pasa:. Kak usmendarca
HpH - STOM:

- a) NOJIOXKEHHS nntbpaxunonﬂmx MaxcmwyMOB
< : 6) BBICOTA LEEHTPAJBHOTO MakCHMyMa,

B) LWUHPHHA MAaKCHMYMOB,

r) cyMMapHasd IVIOWAJb MaKCHMYyMOB?

INpennonaraercs, 4T0 pajHyc KOTepeNTHOCTH nauaxom,ero

‘HA PpeHICTKY CB€Ta 3HAYUTEJbHO 6oJibIle JLAHHBL pemeTKu.

5.101. OrBerurb Ha Bompoch 3agaud. 5.100 mpu ycrosuu,
4TO PAjyC KOrepeHTHOCTH NAJIONIEro Ha PElIeTKY CBETa MHO-
ro MEHbIe JUIMHBI PEeIieTKH. :

5.102. 1. OnpelennTtb, NPH~ KaKOM 3HAYEHHH OTHOLUEHHSI

x==bld (d — nepuox A¥ppaKUHOHHOM pPEETKH, b — IWHpHHA

1esn) MO aKUMOHHBIH MAKCHMYM M-TO NOPsiika, OYAeT HMeTDH
&) MaKCHMaJIbHYI0 HHTEIICHBHOCTb, 6) HHTEHCHBHOCTB, PaBHYIO

‘Hysmo. IHTeHCHBHOCTD N1afalolllero Ha PeleTKy CBeTa H nepﬂou

PLUIeTKH d npearnojaraiorca  3aJaHHbIMH,
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Haltrn orBeyalolie MakCHMyMY HHTEHCHBHOCTH: 3Haue-
Hus ¢ s Makcumyma a) l-ro, 6) 2-ro, B) 3-ro nopsjixa.
3. Ha#itn 3HaueHHS X, NPH KOTOPbIX HHTCHCHBHOCTE ofpa-
Inaeres B HyJIb, LIS MaKCHMyMa a)
pAnKa.

5.103. B crnekTpe, AaBaeMoM AM(PPAKLHOHHON peEIIeTKOM C

nepuofoM d=2300 1M, BuaHbl 1pH A=>500 HM TOJBKO 1BA MaK-
cuMyMa (KpoMe LeHTpa/ibHoro). KakoBa mmpuna mened b
STOW peLIeTKu?

5.104. OrpanuunBasicb cJaydaeM HOPMaJbHOTO NajeHHs
cBera Ha pelllerky, OIeHHTh MaKCHMaslbHOe BO3MOMKHOE 3Ha-
yenne yraoBod gucnepcun D audpaKuUOHHOMN pellleTKH, O KO-
TOpON N3BECTHO, YTO OJWH M3 MaKCHMYMOB 1A A, =bb0 HM Ra-
KJIaJBIBAeTCs Ha OZMH U3 MAKCHMYMOB AJs A,=660 uM. Mmeer-
csl B BUIY JHCTepcHs B clekTpe.l-ro nopszika.

l-ro, 6) 2-re, B) 3-ro. no-

5.105. MunnManbpHOe 3HAYeHHE YIVIOBOM IHCIIEPCHH HEKO-

Topolt AuppaxunonHol pemerkd D—=1,266-102 pan/um. Haii-

TH YIJIOBOE PAacCTOsiHME A MEXIy JUHHAME ¢ A, =480 HM 1
A,=680 HM B cnexrpe, naBaeMoM pelueTkofi. IIpeanonaraercs,
YTO CBET MaJAET Ha pelleTKy HOPMAJbHO.

5.106. Ceer, nagaromuil Ha JUPPaKUHOHHYIO peIleTKy HOp-

MalbHO, COCTOMT H3 ABYX PE3KHX CNEKTPa/JbHBIX JHHHH ¢ JIH-
Hamu BOJH A;==490 uM (rosyGoit ceer) u A,=600 umM (opaHiKe-

BEIA CBeT) [lepeoift AHOPAKUMOHHBIE MAKCUMyM JJAS JMHHY -
€ AJHMHON BOJHBL A; pacmoaaraeres Hox yriaom ¢,=10,0°

Haiitn yriosoe paccroanue Ag MEXIY JHHUAME B COEKTPe 2-T0
NOPAIKA.
5.107. Bynyr au pa3pe1uem>r ,u,mppaxunoxmou peHIeTKOH ¢

N=100" wrpuxoB cnekTpaibyble JHHHA C X =598 um u A,= j

=602 M B cnektpe a) l-ro, 6) 2-ro nopsajuka?

5.108. Kaxoe uucno N HWITPHXOB ZoMmikHa HMETh ZUQpaKiy-
OHHasl pellleTKa I/l Toro, YTobbl pa3pelnThb, B, CHeKTpe 1-ro
nopsiaKa JHHHUM 2KeIToro ny6Jera (IBofHOK KenTol crekrt-
paJbHON JMHUHK) HaTpus, JUIMHBEL BOJH. KOTOPOro. pasHsl 589,0
n 589.,6 nm?

5.109. 1. Ilpennonaras, uro. cBer najgdeT Ha AudpPAaKIMOH-
HYIO: DEleTKY HOPMasibHO, MOJIYUYHTb TOYHOE BbIpaXeHue sl
YINIOBOH JUCHEpEHH D' pelleTkH B 3aBHCHMOCTH OT A.

2. Tlonoxus nepuon peuerkk d==1000 HM, BHIUHCIHTD. IO
HalileHHOHA (opMyJie YIJOBYIO IHCIEPCHIO B crekrpe I-ro mo-
pAIKa B OKPEeCTHOCTH MIHMH Boaw: a). 400 M, 6). 580 um,
B) 760 nm.

3. CpaBHUTH NOJYUYEHHBIE PE3YJbTATEl CO 3HAueHHAMU D,
BHIYMC/ICHHBIME Ho npubiamxennol: dopmyae Damid (m —
NOpAJOK CIIEKTPa).
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5.110. 1. Haa ciyyas, Korja cBeT HajaeT HA Aubpakiie

OHHYIO PeIHeTKY HOPMasbHO, TOJAYUYHTh TOUHOE BHIPAXKEHHA
-1 JIMHeRHOH pucnepcun D, pelueTKH B 3aBHCHMOCTH OT .

2. Tlonoxus nepuos pemerk d=1000 1M, a okycHoe pac-

- crognue anH3pl f=1,000 M, Be4HCAUTE [0 HafAeHHOH hopMy/Ia

JMHEHHYIO AUCHEPCHIO B CIeKTPe 1-ro MOpsijKa B OKPECTHOCTH
JLauH. Boar: a) 400 um, 6) 580 uM, B) 760 HM, \

3. CpaBHUTH TIOJyYEHHLIE pPe3YJbTATEL CO SHAUCHHEM
Dy, BBUYHCIEHHEIM. N0 IpUOMIHKeHHOH  (PopMyae Dy, ~#
~mf/d (m — NopsAXOK CreKTpa).

5.111. B coektporpade ycraHOB/eHA INepHEHRHKYJIADHO
K NaJaiolleMy CBETOBOMY INYUKy JudpaklUHOHHAd pelleTka,
nepnozl koropoit d=1000 uM, a aauHa paGodedl wactH [==

=100,0 mm. DoxycHoe paccroaune o0beKTHBA CHEKTporpada
[=1,000 m.

1. Onpenenuts IAMHY AXx BHIHMOTO cneKTpa,, noayyvatos
merocs Ha (OTOMJIaCTHHKE, YCTAaHOB/IeHHOH B (poKaabHOH 10-
CKOCTH ODBEKTHBA. _

2. Ouenutn: a) auHelnyio gucnepcuro Dy, 6) paspeltaio-
mwyio cuny R mpubopa.

5.112. Nmeercs zmquaxunom{aﬂ peilleTKa, Ha KOTOPYI
niajaeT HOpPMaslbHO CBETOBOH ITYUOK.

1. Ipeanonarasi, uTO 4HCAO M, ONPEAENAIUES TOPSICK
IUPPAKIHOHHOTO MAKCHMyMa, H3MEHSieTcs HelpepuLlBHO, I0-
JyauThb hopmyy ans d¢/6m B 3aBHCHMOCTH OT /1. D1a hopMmyJaa
JlaeT IpH II0ACTAaHOBKe B Hee m=k-|-1/2 npubGamieHHOe 3Ha-
USHHE YIJIOBGTO PACCTONHEA MeXNy k-M M (k+1)M Makeamy-
MaMH. ' ]

2. Ipunsis A/d=0,3, BEMHCINTL TOYHOE 3HAYCHHUE YIVIO-
BOr'O paccTosiHusl AQ Mexay: a) 1-M # 2-M, 0) 2-M H 3-M MaKCH-
myMaMmd. CpaBHHTH pe3yJbTaT € TPHOMMNKEHHBIMH SHAYEHU-
siMd, HaliieHHBIMA TEo GopMmyde, ToayuedHoH B 0. {. :

5.113. [louemy mepuox d mpo3pauwnslx AudpaKUHOHHBIX pe-
LI2TOK JIOJKeH GRITh NOPAAKA JJ/IHHEL BOHE A.H HE MOXKET OLITh,

"HanpuMep, PpaBHEIM 1 MM?

5.114. Ha pudpaxkuwonnyio pelleTrky ¢ IepuogoM d=
==2500 uM HajaeT HOI YIaAoM ¢o=20,0° K HOpMaJH CBET AJHHEL
Bosisl A==600 M. Ilojaras yrael, orcunraBHble OT HOpMaH

" IPOTUB yacoBo# ‘CTPEJIKH, IIOJOXKHUTE/IbHBIMU, & N0 YacoBoil

CTpedKe — OTPHUATENBHBIMH (3aMeTHM, UTO @y TIOA0KHTEJIEN),

1. Tlonyunrs dopmyny, ONPESAOUYI0 YIJIOBBIE II0/0-
JW(EHHS @ TJIABHBIX MAaKCHMYMOB.

2. Hafirn:

a) yroa ¢, 110J KOTOPBEIM NOJIy4aeTcsl LeHTPaAbHEER (Hy/1e-
BO{) MakcHMyM,
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'6) yrau ¢,, NOX KOTOPHIMH NOMYHAIOTCS NOJOKHTENbHbIE
MAKCHMYMBL, H YIIBL Q_, TOZ KOTOPHIMH HAaGJIONAIOTCA. OTPH-
naTe/blible MAKCHMYMBI,

B) 4HCJIO m, HaOMOAAEMEIX. ONOKHTENbHBIX MAKCHMYMOB .

H 4YHCIO M_ HaOMOJAeMBIX OTPHLATENbHBIX ~MaKCHMYMOB.

3. CpaBHHTb MOJIHOE YHC/IO MAKCHMYMOB C YHCJIOM MaKCH-
MYMOB, KOTOpble HOJYYHJHCH OBl NpH HOpMaJIbHOM NajeHLu
CBETA Ha DeIIEeTKY.

5.115. Ha orpaxarennvuyio Jmcbpaxuuoﬂﬂylo penieTky ¢ ne-
piosoM d Najaet Noj yraoM CKoabxenus &, cBer ¢ AJMHHOM
BOJIHEL A. (YToJI CKOJIbXEHHS1 ABJSAETCA JIONOJNHHUTENBHBIM K
yIrJay TajeHHs.)

. IMonyunrs ¢opMyany, onpeiessiolLylo YIJbl CKOMbKe-
nust ¥, HOA KOTOPLIMH HOJYYalOTCS TAaBHBIe AHPPAKIHOHHEIE
MaKCHMYMBI.

2. Onpeaenmb ymm 9, nox Ko'ropbmm BO3HHKAIOT JH(PPaK-
IIHOHHBIE MAaKCUMYMHI a) 1-ro, 6) 2-ro, B) 5-ro mopsigkos, aJs
cayuasi,: Korga d=1,00 mm, A=500 um, $,=1,00". :

5.116, 1. ITomyuurs BuipaxceHue s YIVIOBOH AHCIHepCHH
D=dg/d\ nudpakuuOHHON peweTKH B Clydyae HaJeHHs CBeTa
Ha peleTKy HOX YIVIOM @, K HopMa/au. CpaBHUTh IT0JYYEHHBIH
pesyabTaT ¢ oTBeroM K H. 1 3ajzaum 5.109.

‘2. TlosoxkuB nepuoyp petnerkd d=2250 HM, IJIUHY BOJHEL

A=500 nM, BriuncanTb D B cnekrpe 1-ro nopsaxa Ajf sHaue-

HHIT @,, paBHBEIX: a) Hy.I0, 6) 30°, B) 50° r) 51°

5.117. MoxHo M pas/HuATh HEBOOPYXKEHHBIM IVIa30M JBa
HaXONAIUXCA HA PACCTOfHMH 2 KM CTo/0a, OTCTOAWMUX Jpyr
or jpyra Ha 1 m? Jlvamerp 3payka NPUHATL PaBHEIM 4 MM.

5.118. B’ apurenshyio TpyGy paccMaTpHBaeTcs JYHHasA
nosepxsoctb. Jluamerp obbextuBa TpyGhi d=4,00 cM. [Tpu
KAKOM MUHHMAJLHOM DACCTONHHMH dp, MEXAY JBYMHA. Kpate-
paMu MX MOXKHO YBUACTb PasienbHO? JIIuHY CBETOBOH BOJHBLL
npHHAT paBHOH 600 HM.

5.119.'B PACTPOBOM pPHCYHKE ﬂsoﬁpameﬂne odpasoBaHo
TOUKAMH Pa3/IHYHON HACHILEHHOCTH (T. €. PASHOH CKHDHOCTHY).
Haupnas ¢ kakoro paccrosnisi / Iyiag rnepecTaHer pa3iuyars
OTHeNbHBIE TOYKH H PHCYHOK OyJeT BRINVIAAETh KaK HelpepLIB-
HEI 1epeXxof ot GoJee CBETJLIX MeCT K Gojeg TeMHBIM, €cai
ynecso Touek Ha 1 cm?® pasno 2500. ,ZIHaMeTp 3pauKa anHﬂTb
pasibi 4,0 MM, a JiEHY BOJHBL paBHo# 600 HMm. ‘

5.120. HJIOTFOCFB KaMeHHOH conn (Na(‘l) =2,163 r/cm?.,

I/ICXOJIH u3 TOroe, 4ro KpdCTaJIJII/I‘IeCKEIﬂ suefigka coau I/I’\’GEI“

jopmy KyCa, B BepillHHAX KOTOPOFO MOMEINAIOTCH, Yepenysics,
HOHEL HaTpUA 1 X102, HalTH paccTosHne d MEXKAY aTOMHBIMH
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NJIOCKOCTSIMH, HapaJIJIeJIbeIMH €CTECTBEHHBIM TpaHAM Kpu-
crasa. , _

'5.121. Anraniickne dusuku Y. . # V. JL Bparru (oter,
H cbiH Bparr#) Bneppsie H3MepuiH B 1913 r. A/1HHY BOJIHE peHT-
FeHOBCKUX Jiydeli. OcHOBBIBAsiCh Ha TOM, 4TO, KaK ObLiO yCTa-
HOBJIGHD KpHCTaj/iorpadamy, KaMeHHast COMb TNPHHANIEKHUT
K KyOuueckolt cucreMe, Dparrd BeUHC/HHJAH paccTosiHue d
MEXJAY AaTOMHEIMH' TUIOCKOCTAMH, ItapaJljle/ibHbIMH  BHEUIHHM

rpaHsM Kpucranjaa (cM. 3agauy 5.120), HUsmepus 3ateM yribl,

IO KOTOPBLIMH BO3HHMKAIOT AH(DPAKIMOHHBIE MAaKCHMYMBI HpiL

OTpaXKeHHH OT 3THX IJoCKocTe#t, Bparru ofipenenunu pauuy

BOJIHBI A HCHOJIb30BAHHOTO HMU PEHTICHOBCKOTO H3JIYUEHH:

B uyacTHOCTH, /IS MOHOXPOMAaTHYECKOTO H3JIyYeHHs, HCyCKae-

MO0 - NaJJIaJiHeBbIM aHTHKATOROM (f(, majianus), MaKCHMYMEI

HHTEHCHBHOCTH OBLIH TOJYYeHBI TIPH YIVIaX CKOJAbXKEHHS, PaB-:
HbIX 5°597, 12°3" u 18°14’. Hatiru ANUHY BOTHEL A 3Toro usay--
yeHHs.

5.122. Ha nonukpucrangngeckufi ofpasel]l Mexs Hanaer

© y3Kuil My40K PEHTreHOBCKOro Hanyuenus ¢ A=0,0214 nm (K,

BoAL(ppaMa). 3a o6pasuoM Ha pacCTOAHHH OT Hero =

- =100,0 MM ycTaHoB/ieHa ¢oronyacTHHKa. Hafith paguycw

R, v R, roneu, obpasymomiuxcad Ha (OTOIIAaCTHHKE. 32 CYET
JUhpaKIHOHHLIX MAKCHMYMOB 1-TO H 2-r0 NOPAAKOB, BO3HUKA-
I0WMX TIpU OTPaMEHHH OT aTOMHBIX IIJIOCKOCTeH, Mnapasiein-
HBIX PPAHAM Kpucraaiuyeckol gueiiku. fueiika Menu siBisieTcd
KyGHUYeCKOH I'pDaHeleHTPHPOBAHHOM.

5.4. Moaspusauus ceera

5.123. Kak Beser ce6s cseroBoil Bektop E B durcipoBan-
HOM TOYKE NPOCTPAHCTBA B C/ydae S/IMITHYECKH HO/ISIPH30-
BaHHOH BOJIHEI?

5.124, Uemy paBHa cTeneHb noisapusauuu P cBera, npes-
CTaBJIAIOEro codoil CMeCh eCTECTBEHHOrO CBETa ¢ IJIOCKONOJ-
PU30BAHHLIM, €CJIH OTHOMIEHHe HHTEHCHBHOCTH MNOJSPHU30Baii-
HOTr'O CBeTa K HHTEHCHBHOCTH eCTeCTBEHHOro paBHo: a) 1, 6) 10?

5.125. Ilnockomno/isipu3OBaHHBIA CBET HHTEHCHUBHOCTH [o=
=100 smM/M? NPOXONUT NOCJENOBATEILHO Yepe3 JBa COBEpHICH-
HBIX ‘TOJSIpH3aTopa, IIOCKOCTH = KOTOPHIX o6pasylor ¢ Mio-
CKOCTBIO KoOJIeGaHnil B MCXOZHOM Jyde yrinl a;=20,0° H o, ==
==50,0° (yrJbl OTCYUHTHIBAIOTCA OT IUIOCKOCTH KOJeGaHHil 0
Y4COBOH CTpeNiKe, €C/IM CMOTPETh BLOAb Jiyya). Onpenesaurs Hi-
TEHCHBHOCTL cBeTa | NO BhIXOZE M3 BTOPOTrO Noaspu3aTopa.

' '5.126.. UTto rakoe MAaCTHHKA B YeTBepPTb BOJIHBI?

5.127. Kak noayuuth cBeT, MOJNAPHU3OBAHHEIA MO KPyry?
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5.128. Moxno /¥ NOAYYHTH CBET, NONAPH30BAHHEIA 110
KPYTY, ¢ NOMOIUBIO IITaCTHHKH € «TO/IIKHONY HHOHM, UYeM B rxeT-
BepTh BOJHBE .

5.129. CpetoBoii BexTop E mMJI0OCKO#l BOJHBI H3MeHHeT9ﬂ|
no 3akony E=E, cos (of—kx), npuuem Bexrop E, oGpasyer.
C OCAMH Y H 2 COOTBETICTBEHHO Yrinl o ¥ (n/2—a). Hamicars
BHIDAXKEHUST JAJsl COCTAaBASIOMHUX BekTopa E 1o ocaM 2
Hz

5.130. Ha nyTa cBeToBOH BOIHEI ¥3 npe,ubmymeﬁ 3ajiau
pacroJIoKeH IIOCKOMapaaNeNbHb CAOH OJHOPOAHOrQ aHi-,
30TPOIIHOTO IM3JIEKTPHKA, B KoTopoM cocrasasioiiue E, u E,
pacnpoCTPaHAIOTCs ¢ HEONHMHAKOBOH cxopoctbio. Hamucars'
BoIpakeHUs1 Ay aTHX ~ cocrasasiouux E, u E; mo Bhixope u3’
caosl.

5.131. Kak Bener ceba pe3yabTHPYIOHIHH CBETOBOH BexTop
E’ ¢ cocraBusiomumu E; u E; (cM. 3anawu 5.129 u 5.130),
ecyu: a) a=0; 6) a.==90°; B) a~30°, 6=mn; r) &=30°, §=n/6;
1) a=45°, §=n/6; € a=30° 6=n/4; x) x=45° 6—41;/4?:
: 5.132. Ha NYTH HJICCKOHOASPU30BAHHONO MOHOXPOMATH-.
YECKOrO (BeTa YCTaHOBJEHA KPHCTAANMYECKAs, NJACTHHKA
B ueTBepPTh BoaHH. Kakue BUmoH3MeHeHHS OyJer NpeTepneBaTh
BbIIEAUH{ U3 MIACTHHKH CBET IPH BPAUIEHMH ILIACTHHKH BO-
Kpyr HanmpaBAeHUS Jayda? ‘

5.133. Ha coBepiuennniii NoApH3aTOp NaAaeT HOAAPH3O-
BaHHBI HO KPYTy CBeT, HHTEHCHBHOCTb KOTOporo pasHa [,.
KakoBa 6yger uHrencHBHOcTh J cBeTa 3a HOAAPHU3ATOPOM?

5.134. Mexzay IBYMSI CKPELIEHHBLIMH COBEPIUEHHBIMH IOJS-
pH3aTopaMy yCTAHOBJEHA KPHUCTaJIHYecKass HIAcTHHKA B yeT-
BepTb BOJIHBIL. Kax 6yleT M3MEHSITbCA HHTEHCHBHOCTH CBETa,
BBIUEMNIENO H3 BTOPOro MOJIs-
pé3aropa, IpH BpalleH#H IJja-
CTUHKH BOKPYI' HalpaBJeHHs
Jiy4d, €ClH Ha MepBhii noJap-
3arop - HANaeT eCTeCTBEHHI
CBET MHTEHCUBHOCTH f.,?

5.135. Kpucrannuueckast
NAACTHHKA B NQIBOJHBL YCTa-
HOBJEHA MEXAY JABYMSA COBEPHICHHBIMH DOJAPH3ATOP AMH. Ha
nepesii (o Xony leqa) HOJISIPU3ATOP NaJaeT eCTeCTBEHHEBIH MO-
HOXpPOMATHYECKHH CBET HHTEHCHBHOCTH [, ., C JAHHON BOJHSI,
ceoTBeTCTBYIOWEH naacTvgke. OnradecKas OCb MAACTHHKH 06-
pasyer ¢ Bepruranbio yroa a=30°. Ilepeblii moaspusaTop
3aKpenyieH B TOJOMEHUH, B KOTOPOM €re NAOCKOCTh BEPTH-
Kanabua. Bropoil noaspusatop Moxker Bpamarbes. OnperennuTh
 METEHCUBHOCTh / CBETA, BBIUEAIIETO U3 BTOPOrO NOJAAPH3ATAPa, |
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Prc. 5.27

L6, cIydaes, Korja NJIOCKOCTH NOMSPU3ATOPOB: d) Mapajlielh-
Hbl, 6) B3GHMHO [EPUCHANKYJISAPHBL.

5.136. EcrecTBen#blii CBET HHTEHCHBHOCTH [, TNPOXOAUT
HocJeoBaTe/bHO Yepe3 HoJsipusatop I, KDPHCTaAIHYeCKYIO
NJaCTHHKY B HOJBOJIHBL W Hosspusarep [T, (puc. 5.27). Och
AJACTHHKH YCTaHOBJeHa BepTHKa/bHo. Och Nonspusaropa I,
ofpaszyer ¢ BepTHKaJbIO .Yroia o,, ocb nojsapusaropa [I, —
YI'OJl &y (YIJIBL OTCYHTEIBAIOTCS OT BEPTHKAJ/H 110 YACOBOIL CTpeJ-
Ke, €/ CMOTPETh BIOJb Jyya), Cuutas, 4To IAACTHHKA HE -
TIOTJVIOW{AeT CBeTa, a NOJAPH3ATOPHL ABJAIOTCA COBEPIIEHHEI-
MH, OIpPeIEeIHTD:

a)’ xapaktep csera B Toukax A, B, C,

6) uurencupHoeTh cBeta I, uw I, B Toukax A u B,

B) umHTeHCHBHOCTL cBera [, B Touke C, ecanm o, =30°
a yroia ‘o, pases: 60°, 150°,

I) HHTEHCHBHOCTb cBera fo B Touke € mpH NPOH3BOMLHBIX
yriax o; H. .

5.137. MimeeTca cucTeMa, aHANOTHYHAS H30GDAKEHHOH Ha
puc. 5.27 (em. sanauy 5. 136) C TeM OTJHYHEeM, UTO BMECTO
FUIACTHHKH B NIOJIBOJIHB YCTaHOBJIEHA UJIACTHHKA B 3/8 BOJIHbI.
Onpepenuts:

a) xapaxktep cBera B Toukax B u C,

6) MHTEHCHBHOCTbL cBeta [, B Touke B.

B) Moxer ¥ Npyd KaKHX-1u60 3HAYEHHAX YIVIOB & H O,
u3 unrepBaoB 10°< o, <<80° n 0<{o,<{90° uHTeHCHBHOCTD
cBera I, B Touke C 0KasarbCsi paBHOH HY/O?

r) Moxer nu [, okasaTocs pasHoft [ /2?

5.138. Hecopepienuslii NOJSIPU3aTOP APONYyEKaer B CBOH
riockoetd o =0,90 uacTs WHTEHCHBHOCTH COOTBETCTBYIOMIETO
KosieGanus, a B NepleHMKyJaspHol naockoetd a,=0,10 yacts
HHTEHCHBHOCTH COOTBETCTBYIOUIEro Kojebanuda. Onpenenuts
cTenenb HoJIsIpU3atui P cBera, Bpolueiiiero Yepes NoJspH3a-
TOP, €CJAM NEePBOHAYAJNBHO CBET GbU1 eCcTeCTBEHHBIM.

IIpumeyanne EcrecrBenHbli cBeT MOXKeT OHITD Npei-
CTaBJieH KaX HajioXKeHUe NBYX HEKOTePeHTHHIX BOJH OAHMHAKO-
BOH HMHTEHCUBHOCTH, MOJSPU30BAHHKIX BO B3aHMIIO NMepHeHiM-
XyJASPHBIX TWIOCKOCTAX. [IpH TakoM npeacTaBJeHUN HHTEHCHB-
HOCTh ECTECTBEHHOIO CBeTa. paBHA CyMMe HHTEHCHBHOCTEH
3THX BOJH.

5.139. Hlmetorca apa OI.lHIIaKOBbIX HEeCOBEpIIeHHBIX  TOJs-
pu3aropa, KaxjapiH H3 KOTOPHIX B OTARMBHOCTH OOYCJIOBJHBAET
crenend noaspuszaunu P;=0,800. Kakosa Oyzer cTenesb no-
JSAPHU3ALMHE CBeTa, NPOUIEALIero Noc/IefoBaTeNblo yepes o6a.
HOASPU3ATOPA, €C/IH IUIOCKOCTH MO/IAPH3ATOPOB: a) Napaieb-
HbI, 0) NepUeH/ K AAPHULL APYT Ipyry? ’
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5.140. EcrecTBeHHbI CBET IPOXOJHT YePe3 CHCTEMY M3 IBYX

OIMHAKOBBIX HECOBEpIIEHHKIX  HOAAPH3aTOPoB. KAXKALHT H3-
1HX MPONYycCKaeT B cBOEH MIOCKOCTH oy =0,95 yacrh HHTEHCHB-"
HOCTH COOTBETCTBYIOWIEro KosebaHusd H o0YyCJIOBAUBAET CTe-

nenp ‘nonspusauun P=0,90. Kakyio jos10 nepBodayanbHod
WHTEHCHBHOCTH CBeTa .COCTAB/ISIET HHTEHCHUBHOCTL CBeTa, INpo-

neauero qepes 9Ty CHCTEMY, E€CIH IJIOCKOCTH TIOJIAPU3ATOPOB

B3aHMHO - NepIeHUKYAAPHEl (HOIAPHU3ATODH  CRPEIEHH)?

5.141. EcrecTBeHHBIH CBET NPONYCKZIOT yepe3 JBa OJHHA-
KOBBHIX IIOCTaBJIEHHBIX OAMH 3a IPYTHM HECOBEPIUEHHBIX I0JIS-
pusaropa. MHTeHCHBHOCTb MNpOLICAILETO Yepe3 3TY CHCTEMY
cBeTa IIpU MapajjieJbHbIX ILIOCKOCTAX NoagpusaropoB (/)
NpeBHIIaeT HHTEHCHBHOCTb NPH B3aHMHO HePHEHIUKYAAPHEIX
nrockocrsix (/1) B 1=9,53 pasa. Onpepenutn:

a) creneHb NoONfApH3aUuK P; cBera, HpPOLIeAIIero TONBKO
yepe3 OJMH H3 INOJSPH3aTOPOB,

6) crenenn nonspusamud Py, o6ycaoBaHBaEMYIO CHCTEMOI
NIpH NapaijefbHEIX IJIOCKOCTAX TOJSPH3ATCPOB.

5.142. Ha nyTu mJI0CKONONAPH3CBAHHOTO MOHOXPOMaTHye-
CKOI'0 CBETA NOCTABJIEHA JABOSKONPENOMJSIOM AT KAWHOBHAHAS
IJ1aCTHHKA, ONTHYECKAsA OCh KOTOPOH NapansenbHa peGpy Kau-
Ha. ‘Ocb ofpasyer ¢ NJIOCKOCTBIO KosleGaHHH B TIafaloIeM CBeTe
yron 45°. KakoB Gyzer. XapakTep CBeTa 3a NJAaCTHHKON?

5.143. 1. Kak Gyzer BLIPVIA/CTD [IOBEPXHOCTD KJIHHOBHIHOMH
TUIaCTHHKY M3 NpefbINyliell 3ajlaud, €CIH ee paccMaTpHBaTh
C THIIBHOH CTOPOHEL Uepes MoJsPH3ATOpP, MIOCKOCTh KOTOPOro:
a) napafeibHa OCH IIaCTHHKY, 6) mapajesnbHa NJIOCKOCTH
KoJIe0aHUN B IaJalolleM CBeTe, B) NEpPHEHAHKYJSPHA K IJIO-
CKOCTH . KosieGaHull .B  NajaollleM cBeTe?

2. Uro npomusoiizier ¢ HabmaiogaeMolt KapTHHOH, eClH No-

BePHYTb NOAPH3ATOP M3 MOJONKEHHUs, [IPU KOTOPOM. €ro MJo-
CKOCTh COBINAZdeT = C- IVIGCKOCTBIO KOMeGaHHH B naﬂ,a}om.em
csere, Ha 90°?

5.144. Mexny IBYMs CKpellieHHBIMU NOIAPH3aTOPaMH Ha-

XOIuTcs KJIMHOBUAHAS NJIaCTHHKA, BEIpe3aHHas U3 MUCIaHACKOr O
wnara TaK, 4T0 ONTHYECKAd OCh MIACTHHKY NapaJliebHa pe6-
Py KiauHa: Yrox NpH BeplunHe KanHa $=4,72’. Ocb NJIacTHHKA
ofpasyer ¢ IJIOCKOCTSMH MNOJSIPH3ATOPOB YIVIBI, paBHbIe 45°.
Haiitu paccrosinue "Ax Mexay cepefHHaMH CBeTJHIX IOJOC,

Ha610jaeMuIX 33 BTOPLIM TOJAPHU3ATOPOM IIPH NPOXOXICHHH

uyepe3 cucreMy  cBera ¢ A=486 uM. [Ina 3Tofl AJIHHBI BOJHEI

[OKA3aTe/IH NPEJOMJIEHUS HCAAaHACKOro imnara Ijst OGBIKHO-":
'BEHHOTO M HEeOOHIKHOBEHHoro Jayueft n,=1,668 n n,=1,491."
5.145. 3anofHeHHBIf HHTPOOEH30JOM COCYH, B KOTOPOM

pacronoxenbl IJIACTHHBI IVIOCKOrO KOHJeHcaTtopa (puc. 5.28;
184

TaKoe YCTPOHCTBO. HaskBaeTcs suelikodl Keppa), npu nogaue

Ha. KOHJIGHCATOD. 3JIEKTPHYECKOr0 HANp s KeHHUs npuoGperaer .

cBolicTBa JBOSKONPETOMIAIONIEr0 KPHCTAAA. C onmqecKOH :
OCblo; - HapaJiesIbHoH  HanpsKeHHoC- \ -
TH BOMA B KOHJAeHcatope. PasHocTh 7t e 7y
noxasaresel. IpejioMieHHs] HeGOBIK-

HOBEHHOI0 M OOBIKHOBEHHOIO Jyued

NponopliMoHa/ibHA KBaJpaTy Hanps-

xenHoctyt moas. E. Tloaromy npu “q:_“ |
NPOXOXKIEHHH CBeTa .yepe3 AYEHKY

MeXJy CcOCTaBJAIMEH CBETOBOrNO BEK- ‘ Puc. 5.28
Topa, napamenbﬁoﬁ I0JI10, ¥ COCTaB- :

JISTIoleH, ep NeH UKy 1A pHOH K oI,

BO3HHKaeT pasHocTb (a3 b, nponopuuouanbﬂaa E*n zumue L
KOH/IeHCaTopa Mo XOAY Jyua, 4TO NPHHATO 3alHChIBaTh B BUJE
0=2nBIlE®, rpe B — XapaKTepHCTHKa BeillecTBa, HasblBaeMas -
nocrosiiHofi Keppa.  3ta BocTosiHHas 3aBHCHT OT JJIMHBI BOJI-
Hbl CBETa U OT TEMIIepaTypHl. ¥ HHTPOOeH30J1a NPH KOMHATHOM -
Temuaeparype - s 2»=600 HM . nocrostHHad ~Keppa B_':
=2,2-10712 M/B2. .

TTomectnm auefiky Keppa Me)l(,lly cxpemeﬂﬂbmu HOJIsApH3a- -
topamu [1; u I1,, pacliofioKHB ee TaK, YTO «ONTHYECKas OCLY
siyefiku (T. €. HanpapBJieHHe 3JIeKTPHUYECKOro Hoas B Heil) obpa-
3yeT ¢ DJOCKOCTAMH monsipusatopoB yroa 45°. Tlonoxus [=
=10,0 cM, onpepenuTs: :

a) MHHHMaJbHOe 3HaueHHe E,;, HaIpPAXKeHHOCTH oI,
NPy KOTOPOM cHCTeMa GyJIeT NponycKaThb waxcumanbnyxo Aonzo
Najialolero Ha Hee CBeTa,

6) CKOJIbKO MPOCBET/NEHHI H 3aTeMHeHHH. sdefikn npomop-
JIET 32 BpeMs, B TeUeHHe KOTOPOTO HANpPSKEHHOCThb NOJS BO3-
pacter or myas jo 3,38-10° B/m.

5.146. Ha ONHCAHHYIO. B INpefbiyliell 3ajiave cnmemy,
cocrosimyo K3 syeiiki Keppa M EBYX CKpeIlleHHEIX NOJISAPH3a-
TOPOB, NOJAeTcs- nepeMeHHoe HanpsDKeHne yactorhl v=>50 Iu.
AMUIBTYIHOe 3HAYEHHE HANPSIKEHHOCTH . BOSHHKAIOMETO MNpH -
3TOM- dJIeKTpuuecKkoro. nong FE,,=3,38-10° B/M.

a) Ckosibko pas Gyjer NPEpHBATh CBET TaKoH CBETOBOH 3a-
TBOpP B TeueHHe | cexyHARI?

6) DyZAyT Ju BpeMeHHEIE HHTePBaJb MEXKLY NpepLBAHAAMH
ommaxoabmn?

5.147. Tlonsipu3oBaHbl B BEPTHKANLHON naockoeTH Ge-
JIBIA CBET TPOXOJAHUT Yepe3 BLIDE3aHHYIO HepIeHIUKYIADHO K
onruueckoit ocu OO0’ npaBoBpalllAIOLYI0 KBapLEBYIO MJACTHHKY -
tosupHel @=3,00 MM, 32 KoTopo#l ycraHoB/eH noasapoup f/
(puc. 5.29). B unrepBase aaus Boai ot 500 1o 650 nM nocrosan-
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HYIO BpallleHHs o KBdpHa MOKHO MPHOMIDKEHHO (C TOUHOCTHIO
710 5 %) cuHTATH HIMEHSIOUEHCH JHHEAHO ¢ AJIHHOK BOAHB OT
syaveHust o, =31 yra. rpag./mm npu A, =500 HM X0 sHaueHHS
1 a,=17 yra. rpam/mm mpu A,=650 HM,

-, Onpenesnuts, KakoH useT Gyjer npeobaa-

" JaTh B CBETe, BHIDEAHNEM U3 TIOASPOHAZ,
eC/I  HJIOCKOCTL - HOAAPOHAA oépae.ye'r c
BePTHKAAbI0 yroa ¢, paBHH: a) 55°
6) 64°, B) 72°, r) 85° (¢ oTCUAMTHBACTCA N0
TACOBOH CTDENKE, €CH CMOTPETh BAOJD
Jyuay.

5.148. HMmeercst mpusma, BeIpesaHHasi N3 KBapua Tak, 4YTO
omnrruueckas ocb 00’ NepIIeH IAKYNAPHA K £ PaHH AB (puc. 5. 30).
[penomnarowuit yron npusmst $=30°. {lapanreabiunit ﬂyqox
EJOCKONO/ISIPH30BAHHOTO CBETa C A=
=590 HM najaer ua npH3MY IOA Ta-
KHM YT/IGM, 4TO B NIPH3Me CBeT pac-
‘TPOCTPAHAETCA BJOJAbL ONTHYECKOH
ocd. EciH cMOoTpeTh. Ha THUIBHYIO
CTOPOHY [pU3MBI 4Yepe3 MNOJMSPOUA
11, wuabmonalorcs yepepylowuecs
CBeT/IbE. M TeMHBIE II0JOCH, Napad-
JieAbHBIE PeGPY NPHUBME] AB. Paccro-
STHUE MEXKJY CepeiuHaMH CBEeTJBX
(unu teMmunlx) mosoc Ax=15,0 Mm.
Hatiu: ‘
) TOCTOSHHYIO BpalleHHs o, KBAPH2a AJA PACCMAaTpuBaenod
JUTMHBL BOJIHBI,

NS

S
K=
<

Puc. 5.29

Puc. 5.30

0) dyukumo I(x), ONKCHBALLYIO 3aBUCHMOCTb HHTEHCHB-,

HOCTH CBeTa 3a MOJAPOHAOM OT X.

5.5. BaaumozelicTBHe CBETOBHX BOJH C BEIECTBOM

5.149. Kaxas pauHa BOJHBL I0ApA3yMeBaercA B QopMyde
AAS TPYNIOBOR CKOPOCTH u=uv—A(dv/d)) — pnuHa BOAHLL
B BAKyyMe UJH AJUHA BOJHB B TOH cpefe, B KOTOPOH CKOpOCTh
csera pasua v?

5.150. 1. Jlonycrum, 4to (hasopas CKODOCTb ¥ CBETA B He-
KOTOPOH Cpefe H3MEHSeTCA: a) C 4acToTof CBeTa @ MO 3aKOHY
v=0.01, 6) ¢ AMUHON BOJNHEL A B AaHHOH cpelle 110 3aKOHY U=

==[AP (q H p —uyHcaa, Mewblnie 1, o B § — LoxiCTaHTbI)
hama 3HAYCHHE TPYNNOBOH CKOPOCTH U.

2. Buiyncants ¢ Aas cayuaa: a) g=—I1, 6) p=—1

5.151. Jina MHOTHX TNpO3pauHbiX GECUBETHHIX BEUIECTB 3a-
BHCHMOCTD DTOKa3aTess IPeJIOMJAeHHs 7 OT JJIHHL BOJAHLI B Ba-
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" Aag FBYX YKa3aHHbIX B Tabauue HPOMCKYTOUHBIX IJAHH BOJH.’

KyyMe ho MOMET GhiTb npubiHKEHHAO npeicTaBiaena GopMyaoi
n=a-+blk;, rae a u b — Koucrautel. Huxe npuBeseHtl 3Kcne-
pHMEHTaJbHbIe AaHHBE 1S OJHOrO H3 CODTOB CTEKJal
Ag, HM. 759,0 5893 486,00 397,0
-oon 1,510 1,515 1,52F 1,631
1. Hafitu no HauGonbiueMy ¥ HaUMEHbIEMY 3HAUYEHUSM 1
3Ha4YeHHsl KOHCTAHT a W b Jnd HDaHHOrO CTeKJa.
2. BolHC/IHTD N0 NIPHBEJHHOK BhILIE (POpMYyJie C HCTIONE>
3oBatHeM HafeHHBIX 3HaUeHHH @ H b T0Ka3aTedb NPe/IoM/IeHHs

CpaBHMTh pe3yJibTat C TaGIHYHBIMH 3HAYEHHAMH.
5.152. Hicxons B3 HpeAnooKeHUs 0 TOM, 9TO 3aBECHMOCTh

'MoKa3ateis NPeIOMACHUA /1 'oT AARHEL BOJHBE B BAKYYME Ay AN

HEKOTOopoll cpefipt onpefensercs dopMmydoir n—=a--b/A%, rae
a ¥ b — Komcrantet (cM. 3agauy 5.151),

a} nafiTu Bolpaxkenue (gepea A,) A rPYNNOBOH CKOPOCTH U
cBera B JFaHHo#t cpele,
~ 6) BLIYHCAMTh 3HAYEHHS IPYNHOBOH CKOPOCTH 4 (BHIPa3sHTh
UX 4epe3 ¢) AAs YKas3aHHBIX B 3agzave 5.151 anuu Bosn (s
a B b npuusTbL 3HaueHus, HafifeHHEle B 3ajaue 5.151). Cpan-

"HATb MX CO 3HadeHHSIMH (Ha30BOH CKOPOCTH .

5.153. Cpofiopnbiit 3,1eKTPOH HaXOAHTCA B NoJe pacnpecTpa-

Hawolelicd B BakyyMeé MOHOXPOMATHYECKOH CBETOBOH BOMHEL

“Jmuna Bosrre A=600 HM, HHTeHCHBHOCTR [=375 am/m3.

a) IlpeueGperas B nepBoM NpHONHKEHHH JAelHCTBHEM Ha

37eKTPOH MAarHUTHOH COCTABJSIOULCH TOJSA BOJHbLI, HalTH aM-

ITHTY Y @ KOJieGaHui 3/1eKTPOHA ¥ aMILIKTY Y Uy, €70 CKOPOCTH.
6) Hcnonb3opag HOAYUEHHHH PE3YJABTAT, OHPEIEIHTh OT-
HOHICHME aMIVIUTYR MarHUTHOH F g, H 3JeKTpuyeckoit Fg,

CHJH, lLeHCTBy}OHLHX Ha 3ACKTPOH. Bb!paS}{Tb €ro yepes aMHJlH-':

TYJy CKOPOCTH H CKOPOCTb CBETa (.

: 5.154. Mmeercs paspexxenHas maasma ¢ Keﬂuempa-nneu-
cBOGOZHHX 3/IEKTPOHOB, PaBHOI 1. PaceMOTpeB MpOXOXKAEHHE
. yepe3 ITa3My 3NE€KTPOMarHHTHOH BOJIHBL 4acTOTHI ), HalTH

BHIDZXKEHHE AAS JAMIJNEKTPHUECKOH NPOHHLAEMOCTH & MJ/1a3Mbl
B 3aBHCHMOCTH OF ®. B3auMojeficTBIIEM BOJTHBL C HOHAMH TJ1a3-
MBI, a TAKXKe BO3JIeHCTBHEM HA SACKTPOHH MATHMTHON COCTaB-
Jfiollell BOJHEL NpeHeGpeub (CM. TNpeAwHIYLLYIo 3ajauy).

"~ 5.155. Tlpn npoxoXpeHHH B HEKOTOPOM BelilecTBe NyTH [

'UHTEHCHBHOCTHL cBeTa | YMEHbHIACTCHA B ABA pasa. Bo cKosbko

pa3s yMepbumrca [/ NpH IPOXOXACHHH MYTH 37

5.156. B HekoTopoil cpese pacmpocTpaHsiercsi MNOCKaf
MoHOXpoMaTHYecKas cBeropan BoHa. Kosdduuuenr norsome-
HUSA CpeRkl Asf ZaHHO FauHE BoAHBl ¥ =1,00 M~ (koaddunu-

eHTOM INOIVIOIIERUA TaKore mopsiika obnapaior crekaa). Ha
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CKO/ILKO 1IPOICITOR YMEHBIIACTCA ' HHTEHCHBHOCTE CBETA NPH
NPOXOMJICHIN BOAHOA TyTH, pasuoro: a) 5.00 MM (oKoHHOe
crekao), 6) 10,0 My (3eprasbHoe crek.o), B) 1,00 m, r) 4,60, m?
5.157. I/ImeeTCH npo3paunas  I1acTHHA TOJUIMHBEL =
=10,0 cM. /A HEKOTOPOIl JIMHBI BOJHBL A KoocpqmuueHT Io-
TJI0meHNs IVIACTHHBEl U3MEHsIeTCsa JHHEHHO OT 3HAueHHs %=
=0,800 M~} 'y ONHOH NOBEPXHOCTH NJACTHHBI O  %,=
1,200 M~1 —'y 1npyro#i noBepxHoOCTH. Onpefenuts ocaabdiie-
HHe (B NPOLEHTAX) HHTEHCHBHOCTH MOHOXDOMATHYECKQro. CBeTa
JaHHOH JJIMHBL BOJHEI IPH NPOXOXKAECHHH HM TOJIH ILTACTHHEL.
5.158. Ha crexknsigHyio nsockonapanieibHyl0 MNIaCTHHY
najaer 1o HopMaau IUIocKad MOHOXpOMarHyeckas CBeToBas
BonHa uHTEHCHBHOCTH [,=100,0 am/M2. Tlokasaresb npeiom-
JIEHHs TJIACTHHBI /151 AaHHOH JTHHEL BosHbl n=1,500, Koapu-
uMenT norgomenns x=1,000 M~1, TommnuHa TJIaCTHHE @==
.=10,00 cm. llmma KOTePeHTHOCTH BOJHbLI MHOTO MeHbIIE 4.
Haiirs HHTEHCHBHOCTE [ cBeTa, NpOIeAlIero yepes nnac'mﬂy,
a) 6e3 yuera, 6) C y4eTOM MHOTOKDATHHIX OTpaKeHHil, ‘
5.159. Pewuts 321auy 5.158 B npeanosnoxenuy, 4To MOJIO-
LleHHe cBeTa B IIACTHHE OTCYTCTEYET. CpaBI—IHTb 0Ty YeHHBIH
pesyJabTaT ¢ OTBETOM K 3ajdue 5.158.
5.160. 1. Ha ckombko IIPOLEHTOB YMEHBLIAETC HHTEHCHB-
HOCTh CBETA MPH MPOXOXKAEHHH HM OKOHHOIO CTEKJ/IA TOJIIHHEI

~¢=4,00 MM 3a cyeT: a) morJyomenus, G) oTpaAKEHHH? Kosdxpﬂ-_
LIMEHT IIOIVIOWeHHSl CTEKJAa X IPUHATH paBHBM 1,23 M™%, a

nokKasarte/b IpeJOMJEeHHS . — paBHEIM 1,52, BToquHbmm
OTpaXKeHNAMH cBeta IpeHeGpeyb.
2. Bo CKOJIbKO Pa3 yMeHbIIeHHe HHTEHCHBHOCTH 33 CYeT
OTPAXKEHUH MPEBOCXOJAHT YMEHDLILUEHHE 34 CueT NOTJOMmEeHHA?
3. Uemy paBHo nosiHOe ocsiabsieHHe cBera (3a CUeT HOrJo-
IIeHHA H OTpaXkeHHH) B IpoleHTax?
5.161. B naGopatopH# MMEIOTCS M3rOTOBJEHHBIE U3 HEKO-

TOPOrQ COPTA CTEKJia MJIACTHHKH TOJLIMHEL @;=2,16 MM U dy=—

=36,82 mM. ITlpemioxure Takoil cnocod onpeseseHs Kosd-
(pmmema MOFJIOWEHUST % JAHHOro copTa cTeKsaa AJs HEeKOTO-
‘poii A, IpH KOTOpOM He TpeGyeTcs 3HAaTh KOIPPULHEHT OTpaxKe-

HHUS cBeTa NJacTHHKamu. ITosyunTe cooTBeTCTBYIOWYIO pacuert-

nyio dopmyJay.
5.162. ITycts mepBas w3 omucaHHBIX B NpenblAyLlell 3ajaue

MJacTHHOK npomyckaer 92,5 % ynaBulero Ha Hee cBera, a
propast — 88,2 %. Haiitn Kos(puuuent norsouenus csera

CTEKJIOM /i1 JAHHOH JJIHHBl BOJIHEL

5.163. Bo - CKONBKO pa3 HHTEHCHBHOCTb MOJIEKleHpHOI‘O:
paccessHHsl cuHero cBera (A=460 HM) mpeBoCXoauT HHTEHCHB-.

110CTb "PacCestHust KPacHoro ceta (9» 650 um)?
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"'5.6. OnNTHKA ABMXYWHXCSH Cpel

""5.164. B onnite, aHATOTHYHOM TOMY, TOCPEACTEOM KOTOPOro:
®u3o onpenensa KosbPULHEHT YBJeUEHHS MHPOBOro supa
BOJIOH, CYMMapHBIH NyTh cBeTa B Boge 2/=2,00 M. Hauna Box-
HBI cBeTa Ao=600 M. Onpegenutb uucio nojaoc AN, Ha Koro-
poe cMeliaeTcsl HHTEp(pEpeHLIIOHHAsA KapTHRA IPH NPHBEJEHU!
BOZbI B IBUIKEHHE €O CKOpOCcThIo #4=6,00 M/c. [Texasarens npe-
JoMjeHuss Bopel n=1,33.

5.165. CaMoJieT JIETHT MO HaNpaBJAEHHIO K pa,zmonoxaTopy,
paGorarouemy Ha pnne BoHbl A=20,0 cm. KakoBa ckopocts v
CaMOJeTa, €CJIH PEruCTpUpyeMast JIOKaTOPOM HacToTa GHenwit
MEXIy CHTHAJIOM, IOCHIT1aeMbIM JIOKaTOPOM, H CHFHaJIOM, otpa-
JKEHHBIM OT caMosera, Av=2778 T'u?

5.166. B. 3eMHBIX YCJAOBHSX JIJHHA BOJHBI HCIYCKaeMoH
aToMapHBIM BOZOPOAOM cNeKTpasbHoil Jaunuu H, paBHa A=
=656 HM. IIpu M3MepeHHH JJIMHBI BOJNHBI 3TOH JIMHHH B H3Jy-
YEHHH, IPUXOJSILEM OT JHAMETPAIbHO POTHBOMO/IOKHEIX Kpa-
€B COIHEUHOro AHCKa, Obl10 0OHApYIKeHO pas/H4He, COCTasJsl-
jomee AA=0,0088 nM. Bocmosb3oBaBIINCH 3THMH JAaHHBIMH,
naitu nepnof T obpaitlennss Co/HUa BOKPYT €ro OCH.

5.167. Kakoe OTHOCUTEJIbHOE H3MeHeHHe YacToThl Aw/@ n3-
JlyuaeMo#l aToMOM CBETOBOH BO/IHbI HaGMIOAAeTCs, €CJAM aroM
a) npubakaerca K cnektporpady, 6) yaangercs or CHEeKTpe-
rpaba co CKOPOCTHIO U, PABHOH CpefHell CKOPOCTH TEMJOBOTO
JBIKEHHUs] aTOMOB IpH TeMnepatype T? Macca aToma paBHa .

5.168. HepsaumogeiicTsyiouye ApYT ¢ JPYroM HIEHTHUHEE

'aToMbI (HanpHUMep, .aTouMbl Fa3a, O;143K0ro K HjealbHOMY) H3Jy-

4aloT OAXHAKOBBIH HaGop Pe3KHX CHeKTPa/ibHLIX JHUHHH C yac-
TOTAMH ©;, ©3, ... X4OTHYECKOE TeNJOBOE IBHXKCHHE TpH-
ECJIUT XK TOMY, 4TO Bojieacteue adxpekra Jonnepa cnekrporpad
PETHCTPHPYET BMECTO YacTOTH ©; HEMPePLIBHEIA Habop ¥acTor,
33KJIOYEHHBIX B HHTEpBaJe 6(0,, PAacCIoJIOKEHHOM B’ OKpecT-
HOCTH @;. Bo3nuKalouee TakiM 06pa3oM yinpeHye CeKTpas-
HBIX JHHHA HasbBaeTcs JONJIEPOBCKUM M o0o3Hauaercs 8o

(umm 8A p). OcHOBHASI 4ACTh aTOMOB ABHIKETCH CO CKOPOCTSME,

6MU3KHMH K cpenHefi cKopocTH (v) Temnoporo asmxenus. Ilc-
3TOMY NpH BEMMCIEHHH §®, NpeANosaraiorT, YTo BCE ATOMbI
JIBUKYTCA CO CKOPOCTBIO (U).

) Hanucars Brpaxenne ans OTHOCHTEBHOI JIONEPOE-
CKOH ' LIMPHEKI CIeKTpanbHOi JuuHH 80 p/0 "epes cpemmioo
CKOpoCTh (v).

" "6) Bouncauts normeposcxyxo UMPHRY 8Ap cnekrpanbHeit
JETHHE ANHHBL A==656 HM, HCIYCKaeMOl aTOMapHEIM BOJOPOAOH
npu Temneparype T= 2000 K.
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5.169. Ilpy nHaGjOfcHAY HB3AYYEHHS, HCIYyERaEMOTO® Ha-
rpeThIM aproHoM, Obia OIpejeJeHa JOIIEPOBCKAs INHPHHA
CIIEKTPAbHLIX JITHHH, OTHOCHTeAbHAS BeIHUHEA KOT@POlt OKa-
samach paBHOH 0w ple=4,9107° Hafitn remneparypy rasa T.

5.170. B omuiTe, BHaROTAYHOM OfBITY AfiBca, HabMOIANOCH
H3AYUICHME, BCUYCKEEMOE TYUKOM IOAOKUTENbHEX TOHOB,
BOBHUKAGUINX B Tasopaspsnmoil tpybre. HabGmoneuue Benocn
B HAOPaBJICHEY, TePNeHINKYASPHOM K HAUDABICHMO ABMKE-
HHUS HOHOB. DBELIO 00HApYKEHO OTHOCHTEABHOL CMEIIEHHE CHEK-
TPATbHLIX JHHHIA B CTOPOHY MEHLINHX YACTOT HA BEJHIHHY
Aw/@=1,3-10"5 HailitH ckopocTs ¥ HOHGB B TyUKe.

$.171. Brecimsii Bonbiliol BKIAI B PA3BUTHC OUTHKH H3Be-
cresiil amepEKanckuil pusuk Pobepr By ouenb mofun tyTKy
1 possirpeil. C ero HMeHeM cBA3amO MBOro JereHl. ‘CoraacHo
-oRROM U3 wHX Bya OfHAKAL, VHEPABAAS aBTOMOGHAEM, BpoeXas
Ha KpacHHH cpeT. ‘OCTaHOBUBHIEMY ero moauuefickomy Byg
OGBSICHEI CBOH MPOCTYNOK TeM, uro BeaexeTere ddexra Hon-
Jiepa KpacHBHI CBeT eMy Tokasanacs senemumM. Tlonuuedicruit
ToXe Mo6HT MIYTKY. TToaTOMY OH COMMIacHICH HPHHATL BEPCHIO
Byzna, onmaro omrpagoBajz €ro 3a TpEBHLUEHHE CKOPOCTH.
Tpe6ye*rc;x HallTH CKOPOCTH aBTOMODHJIA ¥, TIPH KOTOPO#l Kpac-
Hbift ‘CBET ‘C JUIHHOH BOJIHEI 690 Hy BBIT o BOCTIpUHAT BeLUTE-
JIeM KBK 3eJIeHHH ‘¢ nuHoH BOHLL 530 1M,
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Yaern 6

ATOMHAST GHIHKA

06o3nauenun;

A — maeceBoe YHCHO,  MeXaRU-
YeCKHH SKBHBaJCHT CReTa,
pa6oTa BHIXOZa

A; — OTHOCHTENBHAT aroMuan
Macca
Q. ~— aMOJaNTyEa,  NOTTOWaTEFb-

Hasf cnoeQGHOCTb

B — marpwrras nRLYERHS:

b — npHuenbHBIE Napamerp

C — MoJisipHAS TEIIOEMKOCTH

¢ — CKOpOCTB CBE€Ta B BaKyyme

D — cuMBON COCTOSIHHA aToMa ¢
L=%

d — npuamerp, paccmauue, EBI-
GeproBckan TNONPABKA, CHM-
BOJE COCTOSIHHS ACKTPOHE C

E — HaNpSXeRHOCTH: ~ SNEKTPE:
YEeCKOre: NOJAA

E — wopyas 1Oxra,
HOCTh, JFHEPTHA

Ep — ypepens (omeprus) @epmi

Eyx — knpuersNecKas® SACPFHA

E¢p — 3BEPIBA CHAH

& — eKTPOIBHKYINAA CHIA

F — cuMBoa cocrosnus areMa ¢

QCHEIICH-

[ — cHMBOIE caCTGAHRE WIECKTRHQ
na ¢ =&

g — KPaTHeCTh. BHQKRCHUT
(¢cTaTHeTHUeCKUi Bec), MHa-
wnTeNL: Jlanze

H — cuMsOWE coecTORMET aToMa €

I — WHTeHCHBHOCTH  HIRYICHUSE,
MOMEHT HHEPLHH, CH3 CBe-
T4, CWIa. TOKA

J — BpamaTeNsHQE KBaHTOBGE
Y4eNI0; KBARTOBGE: WHCIQ MO-

MCKTa.  HUMAYRLEa  aTOM3,
KBAHTOBBE BHIXOE ¢oToad-
dexra

"~ k — mectonadanx Doannmana

L — op6uranbHoe KBAHTOROE YHC-
Jo. aTaMa

L, — oneprernueckad SpEOCTH

! — pauna, OPGHTANBHOE. KBaH-
TOBOE YHCJIO BNEKTPOHA, pac-
CTOSIHHE.

M — moMesT HMDYIbca (MEXaHH-

YeCKHI MOMEHT)

m — Maeca

Mme — Macca SJIEKTPOHA

m, — macea albda-4acTHUb

m, — Macca MIOOHa

N — yneno cocrosHME,  UHCHO
YpoBHe#, uHCHO. YACTHI

7 — KBaBTOROE UHCJO, HOMED
YPOBHS, UHCIO-  WACTHIL B.
enniue o6peMa (kOHHEHT-
pauna)

P — BepeATHOCTh, CHMBOME: C@-

crogaus atoma ¢ L=1F

P — EaBAeHHE, pHECepraBcEas:
RDODJABKa, CHMBOX COCT@S-
B SMEKTPOHZ ¢ [=1

q-— 2PEKTPHYSCKHI 3apsp

R — papwyc, nocroguHas Pua-
Gepra,  3TEKTPHUECKOE CO-
NMPOTHBJERRE, FHepreTH-
YecKas CBETHMOCTE

R* — apepreTHyecKas CBeTH-
M@CTh a6COMHOTHE YepHOTT Te-
Ja

r — MCHFYCKATRIEHAR cracef-
HOETh, PaANYC, PAaCETOAHHE

rq — GepoBcKuit  panEye, pae-
CTesHHe MEXIY SIpaMi & MO-
JEKYRE

S§ — pRemwiaRb, CHMBOL - CECTOR-
REst atoMa ¢ L=0, cnunoece
KBAHTOROE YHCAQ aToMa.

$-— pupfeproscras:  IlonpaBxa,
CHMBOJ CUCTUARHA HICKTRAHA
¢ =6, ciwRoBoe. KBaETOBOE
YHEre. WCKENOHA:
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T — tepmojtnaMiuecKas | remne-

Ac — KOMOTOHOBCKAA AJIHHA- BOJI-°

[Ty pd, NCpHOR noaypacnaxa HEL (7‘6*}0
t HpeMs W — MarHHTHBIK ‘MOMEHT
U -- nanpsxenne, pasiocTb no- It — marHeron bopa
TeHIMAJNOB, 3HEPTHA v — yacToTa
# — NJOTHOCTb 3HEPTHH p - INIOTHOCTH ‘
V — ofnen, OTHOCHMTENBHAA = @ . DOCTOSIHHAS Crédana —
CneKTpasibHad = UyBCTBHTE/b- Boabumaua, NOCTOAHHAN IK-
' HOCTb UCJIOBEUCCKOrQ TIJiaza paHupOBaHHUA, . YAenbHasl
vV — CKOpOCTh 9JIeKTPHUECKAs NPOBOAHU-
v — KoJeGaTenbHOS KBaHTOBOS MOCTD ‘
uueao - ‘ T — BpeMsl, CPeRHEe BPeMA KUIHU
Z - aToMuLIl HoMep 3.ICMONTA @ — [OTOK SHEPTHH
& - yroq ., — KpauT MarHUTHOrO MNOTOKA
€ —— SUEPTHT OCIIIATOPA, SUCD- ' foTenuHad, - yrod .

FUSl YaCTHIE P — ncu-QyHKIHA

0 — Ttemneparypa [HeGan ® -~ KPyropasg 4acrora

¥ — yroda @, — YIJOBas CKOPOCThb

A — IOJAMHA  BOJHLI, IIOCTOSHEAHA @, — coGCTBEHHAA. 4YacToTa KO-
pajHoaKTHBHOIO  pacnaja neGannil

o — 3HAK TPOHOPLHOHANBHOCTH

6.1. TennoBoe uanyuenue

6.1. Uemy papua HCnyCKaTeTbHas CHOCOOHOCTB riw, T)

’meanbﬂo oTpaxaollell MOBepXHOCTH?

.R* =250 xBt/m?.

6.2. Ha noBepxHOCTb ¢ NOIJIOUIATENBHOM cnoco6nocn>lo
0=0,5, HaXOAAMYIOCH B pAaBHOBECHH C H3NyyeHHeM, MNagaer
notok Jyyucroit suepruug @,,..  Kaxo# norok ® pacnpoerpa-
HseTCsl OT ITOBEPXHOCTH. II0 BCEM -HaNpaBJEHHAM B -Ipejenax
TeaecHoro yraa 2n? 3a cyer 4ero obpasyercsl 3TOT NMOTOK?

6.3. Onpeneiuth JAHHY BOJHBL A, OTBEYAIYI MaKCH-
MyMY HCITYCKAT&IbHOH CNOCOOHOCTH abCOMIOTHO UEPHOTO Teja
npu temneparype T, paBHoiti: a) 3 K, 6) 300 K, B) 3000 K,
r) 5000 K. B xakyio crnekrpa/nbHyio 05JIaCTb nonagaioT Ham-
JEHHBE IUIHHBEL  BOJH?

6.4. IIpu mepexoge or temneparypsl Ty K Temuneparype T,

"‘mIomiank, OrpanuyeHnas rpadHkoM (yHKIHH PacHpeseseHus

NJIOTHOCTH SHEPIHH PABHOBECHOI'O H3AY4eHHS 1o AAMHAM BOJH,
yseauuuBaercss B 16 pa3. Kak usMeHsiercd IpH 3ToM AJIMHA
BOJHBHL Ay, Ha KOTOPYIO NPUXOAMTCSA MaKCHMYM ncnycxaTenb-
HO CNocoGHOCTH alCO/IIOTHO YePHOTO - Tena?

6.5. Juepreryueckas CBETHMOCTD  aGCOMIOTHO YePHOrO TeJa

MaKCHMYM HCIyCKaTeJbHOH CMOCOGHOCTH ~3TOro - Tesa? .
6.6. Haiitu cpeanioio sHepriio (&) KBaHTOBOr0 OCLHJIISTO
pa .npu temneparype T. Yacrora ocuminfgtopa paBHa ©.

6.7. BbIYHC/IATL CPERHION . SHEPTHIO (€),, KBAHTOBOTO OC- .

-muuiAaTopa (cM. s3agagy 6.6) npu temneparype T ans: a) yac-
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Ha xakywo MTHHY BOAHH A, NPHXORUTCH

'00s1aCTh  CTIEKTPa).
sHauenuem. kT,

. oTBevaomas MaxcumyMmy ¢yHruun ¢ (A, T).
'3HaueHue c 27mc.

| K afCo/OTHO YepPHOMY Teqy.

.=0,55 MKM).

" TOTBl @, OTBeuaomlelt yenosuo fiw;=kT, 6) HACTOTH @,=

=0,loy, B) gactothl ©3=100;. Buipasurs (e),, uepes kT.
CpaBHHTb HalJleHHble 3HAUeHHsl cO cpelHeH sHeprueh (e),,
KJaCCHYEeCKOT0 OCHHJLIATOPA.

6.8. Haittn cpennioto aniepruio (&) (8 5B) snexrpomarsut-
HOro KosiebGauua npu temneparype 3000 K nnst pmuu BoJH A,
pasHBIX: a) 500 MEM, 6) 50 MKM, B) 5 MKM, T) 0,5 MKM (BH,ZII/IMaH
CpaBHHTE H_aI/I}IeHHbIe sHayeHus (&) co

6.9. Haiitu: a) TemnepaTypnyo 84BHCHUMOCTL YACTOTH O,
Ha KOTOPYIO MPHXOJHTCA MAKCUMYM dyuruuy f(w, T), onpene-

,JIﬂ}OI.IIeH HCITYCKAaTE/bHYIO CHOLO6HOCTB 86COJIIOI‘HO qepﬂoro

TeNa,
6) 3HaueHHE IPOUSBENEHUS Ay® ,, TOE ?vm — lmmxa BOJIHE!,
CpaBuurp 310

6.10. IloBepxHocte CosHna 6/M3Ka IO CBOMM CBOHCTBaM
MakcuMyM HCHYCKaTe/bHOM
CHOCOGHOCTH MNPHXOAUTCA Ha -JUIMHY BOJHHEL A,,==0,50 MKM

(8 usayuenun CosiHua, TNpoLieAleM 4epe3 arMmocepy H Jio- |

CTHTIIEM IOBEPXHOCTH SeMJm MaKCHMYM. IPUXOAMTCA Ha A==
Onpenenuthb:

a) remneparypy 7T CO/MIHEYHOH IOBEPXHOCTH,

6) sHepruio E, usayuaemyio CosnieM sa 1 cekyHay B Buge
3/JIeKTPOMArHUTHLIX  BOJH,

B) Maccy m, Tepsemyio Connnem B 1 cekyBAy 3a cyer usny-
YeHH S, ' ) .

r) IpHMepHOe BpeMs T, 3a KoTopoe macca CoJiHIa YMeHb-
mmsachk Gbl 3a cyeT uaayyeHust Ha 1 %, eciu Gwl Temmeparypa
Conuua ocraBajach NOCTOSTHHOI.

6.11. Ilonaras, uro CoaHue o6Jajaer CBOHCTBAMHM abco-

_JIIOTHO YEPHOTO TeJ1a, ONPENETHTb UHTEHCHBHOCTD | COMTHEUHOro

H3JIy4eHHsl BOJIM3M 3eMJIH 3a NpelenaMu ee arMocdeps (3ra
HHTEHCUBHOCTE HA3BIBAaeTCS cojHeuHoN mocrosupon). Temne-
parypa cosnHeuHo# mnosepxHoctd T=5785 K.

6.12. HMuteHcusHocTp HcnyckaemMoro CogHIEM BHIUMOrO
H3J1yueHdsl BOJIH3H IOBEDPXHOCTH 3eMJIH 3a NpejesiaMH ee aT-
mocdepsl 1,,,=0,60 kBr/M2. ITonaras, yro B BuAMMOii obsacTH
SHeprus- M3JAYyYeHHs pacnpefesieHa pPaBHOMEPHO MO JJIHHAM

- BOJIH, U BOCHOJIb30BaBLUHCh KPHBOH OTHOCHTEJIbHOH CHeKTpasib-
- HOH . YYBCTBHTENBHOCTH 4YesoBeyeckoro ruaasa (cM. puc. 5.9),

OUEHHUTH:

a) ocpelleHHocTh E nepneu;mxy.nﬂpnou K HanpasJ/IeHHIO
Jiyyed MOBEPXHOCTH, CO3J4aBaeMyIO COJHEUHBIM H3JydYeHHeM Ha
BHEWIHEH rpaHuIe 3eMHOH aTMOChepH,

7 U B. Canenven . 193



6) cuay cpera Comma I

Mexaunyeckusi sKBuBaJenT cBera A= 00016 B1/aM.

6.13. Kax saBucur 3Hepreruyeckas sipkocts L, aGcomor-.
1O YepHOro Teja or Temuepatyper T? ‘

6.14. B ToHKOCTeHHOH 3aMKHYTOH 0GOJNIQYKE HMMEETCH OT-
Bepcrie, JHHefiHble pa3Mephl KOTOPOTO MHOI'O MeHblie JHHeH-
g HBIX pasmepoB ofonoyk. CrenkH 06osod-

COMIOTHO YepHoe TeiQ sABJserca . aambep-
TOBCKHM HCTOYHHKOM, OINPEACJIHTb 3Hep-
FeTHYecKylo sipKoctb L, oTBepcTHS.

6.15. B cdepuueckoil obojouke. gua-

Merpa 30 ¢cM HMeeTcs OTBepcTHe JHaMmer-

Prec. 6.1 pa d=4,00 mm. Ha paccrosnun (=500 mMm

OT LeHTPA OTBEPCTHS PACHONOKEHA KPYT-

nas maowanka S, paguyc Koropoit r=3,00 MM (puc. 6.1).
Jlunusa, npoBefieHHAas U3 LEeHTpPa OTBEPCTHS B LEHTP MJIOmMAan-

KH, oépasyerc HOPMAJIbIO K OTBEPCTHIO yrod 9=45,0°. Tlno-

majxa nepueHguKyispHa K 31oil aunuu. CreHKY foocTd nog-
JepXKUBAIOTCA NP TeMIeparype T=2000 K. Onpegenutb na-
Jalolni Ha TiowanKy notox sHeprun @, obycnoBAeHHBIH H2-
JIyUEHVEeM, BBIXOASIUHM M3 OTBEPCTHS. |
6.16. Ha xopnyce kocMmuuecko#t J1a6opaTopHH, Jersined
Bokpyr CosHIla N0 KPYToBO# op6ute, pafuyc Koropoit R paseH
cpeHeMy paccrosinuio ot 3emin  Jo CoJiHna, : yCTaHOBJIEHO

yerpoiicTBo, Mosleupyollee abcomoTHo yepHoe Teso. Hapyx- .
Hast TMCBEPXHOCTh OOOJNOUKH STOrO YCTPOHCTBA. ABASCTCA HJe-

ananHo oTpaxamwmeil. Oreeperie B ofosouke Bce Bpemst obpa-

meno kK Costnny. IlpeHeGperas TemiooGMeHoM uepes Kpenienne .

YCTPOHACTBA K KOpHyCY J1aGopaTopuy,. ONpelesuTh paBHOBeC-

Hyto Temneparypy T', KoTopasi yCTaHOBUTCS BHYTPH yCTpoHCTBa. |

Temnepatypy conHeuHoll mnoBepxHOCTH T¢ TPHHATD PaBHOM
5800 K.

6.2. Potonn

6.17. Onpepenurb npeneasl (B 3B), B KOTOPHIX HAXOAUTCH -

3HepTHs (OTOHOB, COOTBETCTBYIOUMX BHAMMON 4acTH CIIeKTpa.
6.18. MonoxpoMaTiyecKuil CBET [JIMHBI BOJHB A=505 HM,

naxasg Ha HEKOTOPYIO NOBEPXHOCTh, CO3HAET OCBEIUEHHOCTH

E=100 ax (Takas ocBeilieHHOCTL B GeslioM cBeTe HeoOXOAHMA

JJS TOTO, UTOOHI MOKHO OBLIO uuTaTb Ge3 HanpsKeHus).

Ckoabko $OTOHOB NoNafaer Ha noanky S=1 cm? B 1 cexysay?
Mexannyeckuii skBuBanent csera- 4=0,0016 B1/am.
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KH TOJJIEPXKHBAIOTCA IIPH TeMmieparype
T=300 K. TlpuusiB BO BHUMaHHue, 4to ab- .

6.19. Onpenenurb suepruio e (B 3B) u umnyasc p dortona
¢ AJKHON BOJIHEL A, paBHoil: a) 555 uM (BHAHMEIH cBet), 6) 0,1 HM
(penrrenosckue ayuu), B) 0,001 um (ramma-ayuu). CpaBHUTh &
C SHEpruell IMOKOA 3JEKTPOHA, a p ¢ HMIIYJbCOM 3JEKTPOHA,
IBHXKYIIErocs. ¢o CKopocTbio, v= 1000 m/c.

-6.20. Tlpu Kakofl CKOPOCTH U UMITYJILC 3J1EKTPOHA p COBIA-
JET IO MOAYJIO, C. UMOYJIbcoM (DOTOHA, JIMHA BOJIHBI KOTOPOrO
A=0,001 nm (cM. sanauy 6.19, 1. B).

6.21. Ilapannenpuslil Ny4OK CBETOBHIX JYUEH C HHTEHCHB-
Hocteio J=1,37 kB1/M? (cM. sagauy 6.11) magaer Ha mapuk
pasuyca r=1,00 cm, ofnazarouuii nieanbHO IVIaJAKOH HOBEPX-
HOCTBIO. OnpefenuTb, UCXOJAA U3 KOPIYCKYJ/ISPHLIX NPEJCTaB-
JieHn#, cuay F, KOTOpYIO HCRBITHIBAa€T WAPHK, €C/IH NOBEPX-
HOCTh ero ofJanaer:

a) Koa(xprIHeHTOM MNOrJIOUXEHHUS, PaBHBIM - 1,

6) KO3(DPULHEHTOM OTPaXKeHUsI, PaBHEM 1.

6.22. Conneunast mocrosnHasi (r. €. HHTEHCHBHOCTB 'COJI-
HEYHOr0 H3J1y4YyeHHs BOIN3M 3eMJ/IH 3a NpejiefaMH 3eMHOH aT-
Moctepnl) /=1,37 kBt/m?. [Ipumepro 40 % storo noroka snep-
T'HH TMPHXOJUTCS Ha BHAUMYIO YacTb ciextpa. Cuuras, yTo 3Ta
SHePTHs pacnpejieiena PaBHOMEPHO IO YaCTOTaM,

a) HailTh (yHKnMIO @ (@) pacnpejeleHns IJIOTHOCTH IO-
TOKa (OTOHOB IO YacToTaM,

6) onpeneNHTh MJIOTHOCTL HOTOKA jyor BHIMUMBIX» (oTO-
HOB, Maiaiollero Ha BHEWIHIOD TPAHHIY aTMOCQEpHI.

6.23. OnpefienuTh JJHHY BOJIHBE Ay, OTBEUIOUYIO KOPOT-
KOBOJHOBO! TPaHUIe PEHTICHOBCKOro CHeKTpa, Ijis ciyvas,
kKorfa K- TpyOKe NpusioxeHo -HanpsxeHHe U=>50 xB.

6.24. ¥YsenuueHue HalpsKeHHS] HA PEHTIEHOBCKOH TPyOKe
B =2 pasa CONPOBOMAETCsSt H3MEHEHHEM JIHHBE BOJIIB, OT-
Beyalolell KOPOTKOROJIHOBOA IPaHHLE PEHTTEHOBCKOTO CIIEKTPA,
na ArA=0,025 nm. Onpenenurs nepeoHAYANBHOR Hanpﬂme}me
U, npunoxenHoe K TpyGKe.

6.25. B 1916 r. P. MussinkeHom npu VCCJ’QI{OBaHHH ¢oto-

- a(dekra ¢ NOBEPXHOCTH HaTpHsa ObLIH IOJYYEHBI JAHIIBIE,

IpuUBEACHHDBIEC HHXKE:

v, 101%¢~% 5,49 6,92 7,41 8,22 9,60 11,83
U, B 0,47 1,02 1,20 1,60 2,13 3,02

3nech v — uactora cpera, U — 3aiep:kuBaiollee Hampsizxe-
Hue Y). Mcrnoab3ysi 5TH JaHHEE, ONPENENHTH:

a) suauenue nocroannofi Ilmamxa 7,

6) paGory BEIXoza 3aektpona A 1asi HATpusl.

1) Jlanusie B3ATH W3 OPUTHHAALHON pa6oThl MuMHKeHa. B 3Ha-
uenus U BHecena monpaBka Ha KONTAKTHYIO Pa3HOCTb IIOTEHIHAJNOR.
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6.26. PaGora BbIX0Aa 3JEKTPOHA J/If HHKENS A=484 5B,
Hailrn gy BomHBL Ag, OTBe'-IaIOIIJ.YIO KpacHoit rpanuue qoom-
supexra.

6.27. Kpacuoii rpanune ¢orosgdeKta 115 aTOMUHES COOT- .

BETCTBYeT JUINHa BOJHBEL Ag==332 nM. Hafitu:
a) pabory BBIXO/a JIEKTPOHA A gna artoro Me'rama,

6) JJIUHY CBETOBOH BOJHEL A, HPH KOTOpO(I SaJEpPKUBAIO-

muii norenuman U==1,00 B.

6.28. lo kakoro noTeHIHazia @ MOXHO 3apAINTL yAa-
JEHHBI OT JIpYruX fTej] UHHKOBHIA- IIApBK, o0ayvast ero
YALTPAPHONETOBLIM ~ H3JYUCHHEM € JUIMHOH -BOJHBI A=
=200 um?

6.29. Kartox BaKyyMHoro ¢doTonKONa OCBEIaeTcsl PaBHO-
MEPHO MOHOXPOMATHUeCKHM cBeToM ¢ A=450 mm. [liowans
karofia S=1,00 cm?, ocsemennoctb E=100 5K (traxkasa ocse-
HIEHHOCTD B Gesiom cpere HYKHa AJIS TOTO, YTOOH MOXKHO GBLIO
yprarh Ges HampspkeHust). OnpeAesuTh TOK HachmeHus: [y,
TERYIMI yepes3 fuof. 1Ipu ykasaHHo# JJTHHE BOJHEI CBETOBOMY
notoky B 1 JM coorBercTByer - notok sueprud B 0,040 Br.
KeantoBuiit Bexoz, doroadperra J (1. e. 1ucio dorosnexrpo-
HOB, NPHUXOAAUICECT HAa OAMH Dajalomuil (oToH) NPUHATDH
pasueiM 0,050,

6.30. ®oron gnuunt BosHEl A=700 HM (BHAZUMAsE YacTh
CHEeKTpa) pacceHBaercs NMoA YriaoM $=mn/2 Ha CBOGOXHOM MOKOS~
wemMcsi 3JekTpore. Onpenennts:

a) Kakyi J0JI0 TepBOHAYaJbHOM JHEPIHHM TepsAer RpHU
31T0M (HOTOH,

6) Kakyio CKOPOCTh U NpPHOGPETAaeT 3/IEKTPOH.

6.31. Pewmnts 323724y, aHalOTHUHYIO INpefbayIleH, mm
cayuas A=0,100 HM (PEHTreHOBCKOE MH3JYUEHHE).

6.32. a) Onpeuenmb KMHETHYECKYIO 3Hepruioo E,, npu-
ofpeTaemyio- IepBOHayYaIbHO NIOKOUBIIEHCS CBOGOJAHOH YacCTH-
Hell Macchl M IpPH paccesHMH Ha Hell moi yriom $ (I)OTOHa
c sHeprueii .

6) YIpocTHTL NOJYYeHHYI0 GOpMyJay AMsl ciydas, Korna
g CE. '

6.33. T'amMa-kBant ¢ sHeprueidl £=1,00 MaB paccenBaercs
nox yraom 3=90° Ha cBOGOIHOM HOKOAMEMCH npoToHe. Onpe-
JIeJTHTD:

a) Kakyio KHUHETHUecKylo 3Hepruio E, coofmaer ramma-
KBaHT HpOTOHy, ‘

6) ¢ Kakoii CKOPOCTBIO ¥ GyJeT IBHraThCs NPOTOH NOC/IE 4COo-
YAapeHusny.

6.34. Ilpu ucciaeloBanuN H3JY4YeHHs, BO3HHUKILIEIO B pe-
3yJibTaTe paccesHus Ha rpadure nox yriaom $=90° peHTresos-
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CKOro flyyka ¢ JyuHol BosHbl A=0,0714 uM (K, moau6aena),
JAupPaKIHOHHBIA MakKCHMYM 1-ro mopsiika HeCcMeINeHHOH KoM-

' [IOHEHTHI HONYUHJICA NP NaJeHHH Ha KPUCTANT PEHTTeHOBCKOr o

cnekTporpada nog yriioM ckoibmenuss ¢=30,0°. Ha kakoi
yron 0@ HYXKHO GbLIO MOBEPHYTb KPHCTAMI IJs TOTO, 4TOGHI
MaKCHMYM HECMEILEHHOH KOMIOHEHTHI OB 3aMEHEH MAKCHMY-
MOM- CMEIIEHHON KOMITOHEHTHI?

6.35. Hcrnonbays mocrosuuyio Ilnanka %, ckopocrs csera
B BaKyyMe ¢ M Maccy YaCTHLBL /71, COCTABHTb BhIPAXEHHE st
BEJIMYMHDI, UMEIOIeH pasMepHOCTh JIHHBL UTO 3TO 32 BesH-
yyuHa?

6.3. ®opmyna Pesepdopaa. Atom Bopa

6.36. Ha xakoe paccrosiHMe - rp;, MOXeT NPHOIUIUTHCA
K HEIO/IBHXXHOMY DY aToMa 30/10Ta ®-4acTHUA NPH IEHTPaTb-
HOM «COYJApEHHH», eClH CKOPOCTb YaCTHIBl Ha 6OJIbH.l0M pac-
CcTosiHHH oT sajapa v=3,00-107 m/c?

6.37. Onpesenuts 3HaueHHe NPHUEILHOTO Mapamerpa b
B C/1y4ae pacCessHHs O.-YAaCTHLEL Ha yroa 4 =n/2 siipoM aToMma
cepebpa. Cropocrp o-yactuusl v=1,00-107 m/c.

6.38. Hanucars dopMyny Pesepdopaa ns paccesHusi po-
TOHOB BEIeCTBOM C AaTOMHLIM HOMepoMm Z. -

6.39. B onbite, ananoruuHoM onwiry Pesepdopia, HOTOK
a-qactul, pasHbil 2,70-10% yactuiyc, paccenBajcsi 30/0TOH
tponbroét TOMMHHLL a=.4,00 MKM. KuHernueckaa sueprust ga-
crut E,=8,30 MaB. PaccesiHHble yacTHilpl pericTPHpOBAIHCH
nyTeM HaGMIOAeHNs CHUHTHIALUMHA Ha KPYrJOM SKpaHe ILIo-
mwazy S=1,00 cm®. Paccrosiiue 3KpaHa oT MecTa TepecedeHus
nyuka o-yactHil ¢ (oaproit [=0,200 M. Onpepesnutb cpexnee
quca0 CUMHTHAIALYMHA, HabMmojaBlinxcsa 3a BpeMms Af=
=1,00 MUH ©IpH YCTaHOBKE PETHCTPHPYIOIEro YacTHIBl YCT-

'poucrsa nojg yrJjaomM ¥ K HallpapJeHHuIo Nafalouiero mnydka,

pasueiM: a) 30°, 6) 60°, B) 90°, r) 120°, m) 150°,
"~ 6.40. ‘Haiiti BePOATHOCTh p TOTO, 4TO &-YacTHIla B ONKITE,"
omHCaHHOM B 3ajade 6.39, 6yjaer paccesina B 3aJ{HIOI0 nony-
chepy, T. €. Ha yroa {}>n/2

6.41. B KakoM COOTHOUIEHHH HAXOAATCS BEPOSTHOCTH pe-
3epPOPAOBCKOr0 paccesiHusl B 3aJHIO0 mojycdepy (cM. 3a-
Aadgy 6.40) mas a-vacruuel (Py) M s mpotosa (P,) mpu
H,_{el)-ITHlIHI:IX ycnommx (T €.  MpH OAHHAKOBHIX U, Z,- n
u a)?

6.42. B onniTe ¢ mapaMH PTYTH, aHAJIOTHYHOM ONBITY D paH-
ka u l'epua, HaGnofanuch NUKH TOKA MPU Pa3HOCTAX 1I0TEH-
uuajnos -U, pasubix 4,9 n 9,8 B. Ilpu noHuKeHHH JaBJcHAS
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napoB pTyTH NOSBRJICA JoONOJHHTeNbHEH MUk npm U=6,7 B.
IaKk 1ago VHTEpHpPETHPOBATH STH PE3YJBbTATH?

6.43. Omnpenejqutb CKOPOCTb 03, C KOTOPOH 3MEKTPOH JBH-
JKeTcd Mo Hepeoil GOpOBCKOH opﬁme B aTtoMe BOJOpPOJA.

6.44. Mmeerca cucrema, cocrosmas H3 spa aroMa BOJOpo-
Jia (mporona) M Miooua (qacmum uMeloInel Taxkofl Xxe 3apin,
KaK y 2JIeKTPOHa, U ‘Maccy, paBHyio 207 Maccam 371eKTPOHa)
(TaKyio CHCTeMY HA3LIBAIOT ME3GATOMOM HJIM MICOHHBIM aTOMOM).
Hexons us mpexcrasjeHnii Teopuu bBopa, onpefenuts:

a) paauyc r; nepBoil 60poBCKoil OpGHTHL MIOOHA; CPaBHHTDL
¢ GopoBCKUM paﬂuycou To,

6) snepruio £, (B 53B) cBfA3H MIOOHA ¢ IPOTOHOM B OCHOB-
HOM .COCTOSIHMH,

B) CKOpPOCTb ¥j MIOOHA Ha nepBou opOHTE; CPABHUTD Uy
¢ oTBeTOM K 3ajaue 6.43. ’

) uucjo oGOpOTOB, KOTOpOE ycIeer COBEPIIHTH MIOOH [0
CBOETO pacnaza (cpenyee BpeMsl XKH3HYU MIOOHA T=2,2 MKC; 1O
HICTEYSHHH 3TOrO BpEMEHH MIOOH paclafaeTcs Ha 3J]eKTPOH,
HEeHTPUHO H AHTUHEATPHHO).

6.45. B pamrax teopun bopa nHaitH:

a) BoIpaXkeHHe A/l SHEPTHH CBA3H E, 3JEKTPOHA C SIAPOM
B OCHOBHOM COCTOSHMHM aTOMa BOLOPOJR, YMHTHIBAIOULEE ABH-
Xeune fjpa,

6) OTHOCHTENLHYIO BENHYMHY § NONpaBKH K SHEPTHH CBA3H,
HoAyyameicd B pe3yJbTare yuera JBHXKEHHA sIApa. ,

6.46. Uemy paBHA OTHOCHTEJNbHAs BeiMuMHA O NONPaBKM
(cM. 3anauy 6.45, n. 6) A5 MIOOHHOTO atoMa (cM. 3afauy 6.44)?

6.47. Hcnonwsys nocroanunyio Ilnanka 7, maccy m, u 3a-
PAJ e 3NEKTPOHA, COCTARUTDH BHIPAKEHHE A1 BEJUYHHBI, HMEIO-
el pasmepHocTs MiuHel. Uto 3T0 3a BenmyHHa?

6.48. Hcuonnsya mnocrosnuyo Ilnanka k, waccy m, n
3aps] e SJIEKTPOHA, COCTABHTL BbIpa)KeHHe AJs BEJHMYHHH,
HMEIOIEeH pa3MepHOCTh dHepriu. YTo 3TO 3a BenUyMHA?

6.49. Onpepenuth MAarHUTHBIE MOMEHT |t 3JIEKTPOHA, Ha-

' XOJSIErocs B aToMe BOJOpOna Ha nepBoH GOPOBCKOH opGHTe.

CpaBHUTb MOJyYeHHELH pesyJibTaT C MarHeToHoM Bopa ps.
6.50, OnpenennTb MarHUTHHIA MOMEHT [; MIOOHA, HaXoAs-
IErocsl B MIOOHHOM aToMe (CM 3ajiayy 6.44) Ha nepBoii 60poB-
ckoii op6ute. CpaBHUTb |, C MATHHTHHIM MOMEHTOM fiy 3JIEK-
TPOHA, HAXOJAErocs B aTOME BOJOPOAA HA NEepBOH 6oponcxon
opbure (cm. 3anauy 6.49).
6.51. Hailltu 1 3/JeKTpOHA, HaXOUsIIEerccss B aroMe BO-

Jopojia Ha n-it 60poBCKo# op6HTe, OTHOILIEHHE MarHHTHOTO MO-
MEHTa M, K MeXaHuuecKoMy MoMeHTy M. CpaBHHTb HOMYYEH- '

HHI pesyJbTaT ¢ OTBeTOM K 3ajaue 3.165,
198 -

© 6.52. Yacruia Maccel #1 ABHXETCS B LEHTPaJbHO-CHMMeET-
pHuHOM cuioBoM nNodse F (r)=—kr (b — nojokuTesbHAs KOH-
crafra). [lonarasg, 4To MOMEHT HMIYyJbCa YACTHIB MOXKET
UMeTh JIMIIb 3HAUEHUd, KpaTHbIe /i (kaK B Teopuu aToma Bopa),
HalTH:

a) BO3MOMKHBIE PaJHYCHL: 7y KPYTOBBIX OPOMT YACTHII,

6) Bo3MOXHbIe 3HayeHHA F, TOJHOH SHEPrUU YacTHLSL
Bripasure E, uepes 4actoTy @, C Kotopoit KonebGasach -Gbl
YaCcTHIA NOX JeHcTBHeM cugel F(r).

Y

6.4. CnexTpbl aTOMOB M MOJIEKYJ

6.53. a) Bmpasmb uepes NOCTOSTHHYIO Punoepra R gacrory
Oy, T'OJNIOBHOH JHHHH mM-H CNEKTPa/IbHOH CepHH BOJIOPOIHOIO

. aToMa.

6) Hakiti oTHOuleHue YacToT TOJIOBHBIX JIHHHE nepBhIX
ueTLipex CepHil, NPHHAB 3a €AUHHIYY YacTOTy M, [OJOBHOI
JUHUU cepun banemepa.

6.54. Ilorennyas HOHM3ANHUH BOILOpOJlHOFO aromMa @;=
=13,6 B. Mcxona u3 310r0, BHIYHCAHTL 3HAUEHHE NOCTOSTHHOM
Pmlﬁepra R.

6.55. Vcxonsa w3 Toro, YTO SHEPrHs MOHH3AUUHM ATOMa BO-
nopona F;=13,6 3B, onpegenurs nepBLléi NOTeHHHaJ A BO30YXK-
JEHUST @ STOr0 arToMa.

6.56. OcHOBBIBasiICb Ha TOM, YTO IIePBEIH MOTEHLHAN BO3-
Oy&zenus BofopopHore aroma ¢,=10,2 B, onpegenuts snep-
ruio & (B 3B) orora, COOTBETCTBYIOWIErO NEPBOil JIHHHH Ce-
pun  Basnbmepa.

6.57. Dueprus HOHM3ALHH BOXOPOIHOIO aroma E;=13,6 5B.
Hcxons us storo, onpenesuts sHepruio ¢ (B 3B) (bmona €OOT-
BCTCTBYIOLLEr0. BTOPOH JIHHHM cepHu DasnbMepa.

6.58. OcHoBhIBasich Ha TOM, YTO NOTEHIHAN MOHM3AILHH
BOJOPOJHOTO aTOMa paBeH 13,6 B, onpereauth AAUEY BOJHGL A
NepBOH JIMHHUH U JUTHHY Bonm.lh rpaHuiE cepuu: a) Jlaiimana,
6) Danbmepa, B) IMawena.
~ 6.59. Mcxons u3 TOro, 4t0 AJIMHA BOJHBI CHEKTPAJbHOM
JUHVA g paBHa 486,1 HM, HA#TH 3HaY€HHE IIOCTOSHHOMH
Puadepra R. '

6.60. Mcxonsa n3 Toro, uto TepBHl NOTEHUHAN BO3GYMKAe-
nHud Bojopoadoro aroma @,=10,2 B, HaliTh januny BOJAHDLIL:

a) yuHud  Hg, 6) rpamuusl cepun banbmepa H .

6.61. llotenuman monusanun BOJOPORHOIO aroMa paBeH
13,6 B. Hcxona u3 a1oro, onpefesintb, CKOMbKO JHHHE CepHil
Banbmepa NoNnajiaioT B BWIUMYIO 4acTbh CHEKTpa.
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6.62. CrnerrpajpHple JJUHUN KaKUX JJIMH BOJH BO3HHUKHYT,
€c/iH 4TOM BOZOpPOJA NepeBecTH B cocTosiHHe 3S?

6.63. ®oron c sueprueil 15,0 3B BLIGHBaeT 3JeKTPOH H3
NOKOAIIErocss aroMa BOAOPOJA, HaXOXSIIETOoCH .B. OCHOBHOM-
cocroanu.- C kKakoi cxopommo U JIBHXKeTCS 3JEKTPOH BAajH
ot sajpa?

6.64. Sueprust BaJeHTHOro aneKTpOHa B OCHOBHOM cocmﬁ-
HUH El————BSaB HeMmy paBeH NOTEHUMA] HOHH3AUMH ;
aroma?

6.65. Fpamme raasso# (T. €. Bo3HMKaOUWeH Npu nepexo;xn
B COCTOSIHME ¢ HaUMeHblIel 3Heprueit) cepuil HEKOTOPOTO aToMa
COOTBETCTBYET - JUIMHA BOJAHBL A =250 uM., HaiiTu norenuuan
HOHHU3ALMHK - ¢; -aToMa,

6.66. OCHOBEBEIM COCTOSIHHEM aToMa HaTpus fBJseTcs €o-
" crosanve 3S. Puubeproeckas IonpaBka AJAs S-TePMOB paBHA’
—1,35. Hcxons U3 3THX JIaHHBIX, BBIYHCAHTL SHEPTHIO HOHH-
sanuu E; atoMa Harpus (BRpasuth ee B 3B).

6.67, OcHOBHEIM /11 aToMa HaTpUsl ABJASETCS COCTOSIHME
3S. PunSeprosckas nonpasxa s P-tepmos p=—0~0,87. lan-
HA BOJHBEL pe3oHaHCHOH JauHHM (06YCJIOB/JEHHOf IIepeXofoM
3P — 38)A=590 um. Vicxoaa u3 3TMX LAHHBIX, BAHTH TOTEH-
BHaJ MOHM3AUMM ¢; arcMa HaTpud.

6.68. OcHOBHEIM 1J5 aToMa HaTpus SIBJISIETCS COCTOAHHE
3S. PuabeproBckue NOMPABKH OTPHUATEILHBl H HAXOAATCH

B COOTHOLIeHNH [§]>>|p|>>|d|. Y poBeHb nP JeXRUT HUKE YPOBHA

(n+1)S, a yporens nl) — nmxke ypoBusa (n+1)P. Hcxoas us
3TUX JAHHHIX, TEPEUHCHUTE BO3MOMKHBIE TOC/EIOBATETLHOCTH
nepexosioB, MOCPEACTBOM KOTOPLIX aToM HaTpPHSA MOXKeT Iepei-
TH M3 BO3GYXKAEHHOrO COCTOSHHSI DS B OCHOBHOE COCTOSIHME.
© 6.69. Hunfst BoJH XKenroro ay6naera Hatpusa Ay =589,00 HM
A2=589,59 nM. Mcxoas ¥3 9THX IaHHBIX, ONPEJEIUTb PAasHOCTD
yactor Aw ay6ieToB pesKoil cepui.

6.70. Mcxons u3 npuBeleHHBIX B 3ajaue 6.69 pnuH BoaH,
HalTH Jy1d ypoBHA 3P aToma HaTpus 3HaueHHe PacHIEIVICHHUs
AE (8 3B), 0o6yCJOB/I€HHOrO CHUH-OPGUTANLHEIM™ B3aHMO-
JePCTBHEM.

"6.71. TlpuHaB BO BHHMAaHHe BOZOPOAONOXOGHOCTE - F-Tep-
MOB aTOMa HaTpHsl, HafiTH Pa3HOCTD 44CTOT Ao nepBoit u BTO-
pou JUHUA OCHOBHOH cepuH.

6.72. HOTeHImaJI WOHH3aUMH aToMa JuTHa @;=5,39 B,
a mepBHi morenuman Bo3GyxkzeHus ¢,=1,85 B. - Hcxoas us
9THX JAHHBIX, HaHTH pPHUAGEProBCKHE IONPaBKU § M p AJd
JIUTHASA,

6.73. I/Icnom:syﬂ pesyJibTaThl, HOJYUeHHLIE B 3ajaue 6.72,
ONpPEeACIUTb JJIHHBI BOJH CHEKTPaJbHEIX JHMHHE, BOSHHKAIO-
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muX OpPH Tepexojie ‘aTOMOB JIHTHs H3 cocrosHHA 3S, B co-
croggue 28.

6.74. TloreHinan HOHH3AUUH aToma nesus ¢;=3,89 B.
OcHoBHBIM  siBJIfeTCA cocTosgHue 6S. Hcxona U3 3THX JaHHBIX,
'HA@TH PUAGEProBCKYIO NONPaBKY § K S-TepMaM Lesusd.

6.75. Kakyro cKopocTb v npuo6peraer HepBOHayaJbHO IO-
KOHBIIMACA aToM BOZOPOJA MPH MCIYCKaHHH (OTOHA, COOTBET-
CTBYIOMIErO T'OJIOBHOIl JIUHHH CEpHHI

a) Jlafimana,

6) BanbMepa?

6.76. -HaiiTn sHepruio oraun £ n ¢ckopocth v, npuoGperae-
MYI0 NepBOHAaYaJbHO OKOUBIINMCS CBOGOIHBIM .aTOMOM HaTpUs
npy HeIycKanHu UM (oTOHA, OTBeuatolyero nepexony 3P — 38
(:xenTtas MuHUA HATpHA, cM. 3amauy 6.69). Kakywo nomio snep-
run dorona fw cocraBnser sHeprus oriaun E?

6.77. OmnpenenanTb CKOpPOCTb v, NpHOOpETaeMyl0 INepBOHA-
YaJbHO NOKOUBIIHMCSH CBOGOZHEIM aToOMOM PTYTH NpH IIOIJIO-
LICHHH HM (OTOHA PE3OHAHCHOH 4acTOTHl (Pe30HAHCHOH Ha3bl-
BaeTcsd 4acTora, OTBevamuiasl epexofy 4ToMa Ha nepBbill BO3-
Oy KAeHHBI ypOBeHb) TlepBBii noTeHUHan BOSGYKAEHHS aro-
MOB pTYTH paBen 4,9 B.

6.78. IlepsonauanbHO NMOKOWUBMIHHCA CBOGOAHBLIA aToOM HAaT-
pus ucnyckaer ¢oToH.

a) UeMy paEHO H3MeHeHHe JJIMHBEI Bosiiiel AA ¢oroHa, Bos-
HHKalollee BCeACTBUE OTJAuM, IpereprieBaeMOHl aTOMOM NpH
H3JYYEeHNH?

6) UeMm npumeyatened NOAYYIeHHbIR pesnybTaT?

6.79. CpoGonublfi MOKOAWMMACA aTOM JHUTHS TOIIOTHA (po-
TOH yacToThl ®=2,81.10% ¢!, B pe3yJspTaTe uero nepemen Ha
nepBbIl BO30YXKAEHHBIA YPOBEHb H HauaJ JBUILATbCA C HEKo-
TOPOHA CKOPOCThIO. 3aTeM aToM BEPHYJCS B QCHOBHOE COCTOSI-
HHUE, HCITYCTHB HOBRIA (QOTOH B HAIPAaBJ/IEHUH, NEPNEHAUKYISIP-
HOM K HanpaBJeHHIO cBoero ABHxKeHHs. C KaKOH CKOPOCThIO U
JBHIKETCSI 1OCJ/Ie 3TOr0 ATOM?

6.80. ®oron c sHeprueft £=>5,4852 3B BLIDBIBAET M3 CBO-
GOZHOTO TMOKOAIIEroCs  aToOMa JHTHSI BaJeHTHBIH 3JIEKTPOH,
DeKTPOH BHLIETAET TOJ TP AMBIM YIVIOM K HaflpaBJeHHIO, B KO-
Topom Jeten dotoH. C Kakoir CKOPOCTBIO U M B KaKOM Hafpas-
JIEHHH JIBUXKETCS MOHM30BaHHBIA aToM? Iloreniman MOHH3ALHH
autus @;=5,3918 B. .

6.81. [Inuna BOJHEL JHHHH Koc y ‘BaHagus (Z=23) hy=
=0,25073 uM, a y megu (Z2=29)Acy=0,15443 um.
a) I/chozm M3 3THUX JaHHBIX, HaHTW 3HaueHHs1 KoHcTaHnt C

M 0 B ypaBHeHHH 3akoHa Moaan: V ©=C(Z—o). CpaBuurs
‘ ‘ 201



nafiieHHoe snadenne C ¢ BeqnunHoOH, paBHOH V3R14 (R —
nocrosiniast ‘PunGepra).

6) Onpenenuth aToMHHH Homep Z 3J€eMEHTa, Y KOTOPOTO
niuHa BoaHbl auann K, A=0,19399 uM. Uro 370 3a sseMeHT?

6.82. Jlnuna Bosmnl nuHum K, paBHa y Bolibpama (Z=
=74) 0,021381 um, a y cepebpa (Z=47) 0,056378 um. Hcxons
U3 3THX JaBHBIX, OHPEAe/HTh 3Ha4eHHs! KoHCTaHT C u 0 (CM.
sajgauy 6.81). CpaBHUTbL NMOAYYCHHBIE 3HAYCHHSI C PE3YJAbTATOM
sajiaun 6.81. O6bacunth Habgiofalolmleecs pacXoxicHue.

6.83. Jlanua sosanbl munuy L, paBHa y ronbdpama (Z=74)
0,147635 kM, a y cBunua (Z=82) 0,117504 um.

a) Vexonst us THX BaHHBIX, HallTH 3HaveHus Koncraut C
M ¢ B ypaBHeHHH 3akoHa Mosmu: V w=C(Z—o). CpaBHuth
naiifennoe snavenne C ¢ BenmwumHol, pasoi V 5R/36 (R —
HocrosaHHas Puabepra).

6) OnpenenuTh aTOMHLI HOMEp Z 3J€MeHTa, Y Koroporo
AAMHA BOJHBE JHHUH L, paBHa 0,131298 nm. UTto 370 33 251
MEHT?

6.84, Nauna poauw smuuu L, paBHa y xenesa (Z=26)

1,7602 um, a y uunka (Z=30) 1,2282 um. Mcxonsd u3 sTux jan--

HBIX, ONpEAeaNTh SHaueHus KoHcTant € H o (cM. 3agauy 6.83).
CpaBHUTb HOJYUEHHbIC 3HAYEHUA ¢ pe3ysabTaToM 3ajaud 6.83.

6.85. Y KaKoro H3 3/IeMEHTOB — MefH WM cepebpa — OT-
. HOCHTeAbHOe H3MeHeHMe uacToThl Aw/e qunun K, Hpu KoMmI-
'TOHOBCKOM PAacCCesiHiH Ha HEKOTOPOM Berectse GYZeT GoJblue?
Bo ckombko pas?

6.86. I'lepniil notennuan Bo3GyxAeHHA JAEKTPOHHOH 060-
soury Moaexysasl CO pasen 6,0 B. B ocnoBHOM 3/1eKTpoHHOM

COCTOSIHHY MOJIEKYJIbE COﬁCTBEHHaH yacroTa KojebaHuii o,=
=4,09+10'% ¢, Hafu:

a) uncao N Koneéa'renbﬂbrx YpPOBHEH, 3aK/IIOYEHHBIX MEXIY

OCHOBHBIM ¥ NIEPBLIM BO3OYKIEHHBIM 3/IEKTPOHHBIME Y POBHSMH,

6) orHomenue sHepTuH AL,, HeoOXOAMMON AJisi nepeBoia
MOJIEKYJIH Ha TlepBbiil BO30Y KICHHBIH 3/AeKTPOHHb YypoBenh, K
sHeprun AL, HeoGXoiuMOH 18 NepeBoAa MOJEKy/bl Ha nep-
BLIl BO3GysieHHBIH KosaebaTesbHBIH YPOBEHb.

6.87. B ocHOBHOM 3JIEKTPOHHOM cOCTOstHHH MoJekynsl CO
cobGerBenHas vactora KonebaHuft w,=4,09-101 ¢™%, a pasHo-
BECHOE DAaCCTOSIHHE MEXAy sAnpaMu r,=0,112 nm. Hatimu:

a) uueno N BpamlaTebHEIX YPOBHEH, 3aKIOUEHHLIX MEXIY

OCHOBHBIM U I€pBEIM BO36YKJEHHLIM KO/e0aTesibHBIMH YPOB-

., HIMH,
6) orHoweHne sHepru AL, HeoOXOABMOH IS Nepepona
MOJIEKYJIBl Ha TiepBblil BO30YKAeHHDIH Kose0aTe/bHbIHA yPOBEeHb,
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K 3HEpPrUu AE,, Heobxonumoil aiasa nepenona MOJICKYJH Ha
NepBEIl BO3GYXK/EHHBI BpallaTebHLIH ~ ypoBeHb. - CpaBuuTh
NONYYEHHBIE Pe3yJbTaThl C OTBETOM K 3agaue 6.86.

6.88. Paccrosinue Mexy JAHHHUAMH BPamlaTebHON MONOCH!
mosekyJsl CN Aw=7,19-101 ¢~ Onpemenutb paBHOBECHGE
paccTosiHHe 7, MeXAy SAPaMH MOJEKYJIH.

6.89. Mwmeercs napyxaToMHas MoOJIEKYJia, MOMEHT HHEPUHH
Koropoid pased {. Ornpefe/nnTh YrioBYIO CKOPOCTH BPauleHHA
@, MOJIEKYJIbl B COCTOIHHHM C BPAIaTeAbHbBIM KBAHTOBBIM THCAOM
J. CpaBHHTb ®, C 4acTOTOHl ® CHEKTPaJbHOH JIMHHH, BO3HH-
Karomedl npy nepexoge ¢ J-ro Ha (/—1)-ii Bpaimnarensubifi ypo-
BEHb.

6.90. Paccrosune wmexay sapamu Mosiekyasi HCl - ry=
=0,127 nuM. HaiiTn yryioBy1o CKOpocTh BpallieHHs! ®, MOJEKY-
JIBI, HaXGAAMIEHACS Ha TepBOM BO3GYHACHHOM BpaulaTeJdbHOM
yposBue,

6.91. Tas3, cocroamuii n3 moaexya CN, Haxonutes B Tep-
MOZHHAMHYECKOM paBHOBecHH MNpH- TeMmneparype T=400 K.
Coberpennan vactorta konebanufi Morexyani CN ©0=3,90 X
X 10 ¢c=1, Onpepenuts orHomenswe uucaa N;,; MoJeKyJ,
naxojsamuxcs Ha (i+1)-M KosneGatesbHOM YPOBHE, K 4ucay N
MOJIEKYJI, HAXOAAIIHXCA Ha I-M KoJjeGaTeJbHOM YPOBHE.

6.5. KBanuTtoeas mexanmka

6.92. Hanucars BLIpaKennue Jis AeOpoileBcKOfl  ANHHBL
BOJIHBI A PeJNATHBHCTCKOH YaCTHIE! MacChl #1: a) yepes ee CKo-
pocTs v, 6) uepes KMHETHUYECKVIO suepruwo E,.

6.93. Ilpu xaxoM 3HaYeHUH CKOPOCTH U zxeépoﬁﬂeBCKaﬁ
AJMHA BOJHBI MHKDOYACTHL! PaBHA €e KOMITOHOBCKOH ATURE
BOJIHEI?

6.94. TIpu Kaxofi CKOPOCTH U 3/1eKTPOHA €ro 1eGpoiiieBcKan
Anuna Boausl 6ymer pasua: a) 500 um, 6) 0,1 um? (B cayuae
3/IEKTPOMATHUTHBIX BOJIH IepBast A7MHA BOJNHbI COOTBETCTBYET
BHIHMOH 4YaCTH CIEKTpa, BTOpPast — PEHTIEeHOBCKUM JyYaMm.)

6.95. Hpu JIBHXEHUU BJOJAL OCH X CKOPOCTh OKAa3bIBAETCS
onpenenenHHo#d ¢ ToynocThio Av,=1 cm/c. Ouenuth Heonpene-
JIEHHOCTb KOOPAMHATH AX: a) 1714 3JeKTpoHa, 6) Ajis 6PoyHoB-
CKO# wacTHLH Maccel m~1072r, B) ana APOGMHKH Macchl
m~Q,lr,

6.96. Tlotor mersmux napaiienbHo APYT APYTY a.newrpo-
HOB, HMeWWHX cKopocth v=1,00-10° M/c, npoxomur yepes

'mensb mupuss b=0,0100 mm. Haiitn IWHPHHY Ax HeHTpanbHO-

ro ,U,HquaKuHOHHoro MaKCHMyMa, Hal/OJaeMoro Ha 3Kpawe,
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~ orcrosimeM ot mieny na paccrosnue [=1,00 M. Cpasnuts Ax
C IuupHiol wenu b.

6.97. ¥Yskuii nyuyok JIeTHWHX IapanjenbHo APYL  APYLY
3JIEKTPOHOB, MMeIiuX ckopocts v=1,00:107 m/c, npoxoxut
yepes: MOAHKPUCTANJIMYECKYIO HHKeNeBYIO (o/ibry H Momajaer
Ha pacHo/oXeHHbli 3a Helt Ha paccrosiuun [=10,0 ¢M skpaH.
Haiitu pagaycht 1ByX NepBHIX AHPPaKUHMOHHBIX KOJel, HOJY-
YAIOMUXCSl Ha SKpaHe 3a cueT oTpaxkeHHs 3JEKTPOHOB OT KpH-
CTAJIIMYECKUX TIIOCKOCTeH, OTCTOSIMX APYr OT Apyra Ha pac-
crosuue d=0,215 um.

6.98. I/IcnonbsoBaB COOTHOLLICHHE HeolpeaeneHHOCTH, olle-
HUTL MHHUMAJIbHYIO 3Hepruio Ly, KoTopoil MoxKer ob6sanarh
UaCTHIlA MaCcehl /711, HAXOAAUIAACA B GeCKOHeYHO I1yOOKOH 0fHO-
MEPHOH INOTeHUHANBbHOH siMEé IIHPUHH 4.

6.99. OueHuThb C TOMOUIBHIO COOTHOIIEHU A HEONPEAEJEeHHOCTH
MHHHMAJIBHYIO 3Hepruio £, 0fHOMepHOro rapMOHHYECKOro oc-
nuiIgTopa. Macca ocumaisTOpa pasna m, co6cTBeHHAs ya-
cToTa O.

6.100. Mcxoxs us Toro, 4TO paguyc r aToMa HMeeT BeIUuM-
Hy nopsaka 0,1 HM, OLEHHTb CKOPOCTb ABHIKEHUS 3JEKTPOHA ¥
B aroMme BOJOPOZA,

6.101. 3apana ncH (byHKuHﬂ vactuust § (X, y, 2). Hanucarn
BRIpAXKeHUe 4151 BepoATHOCTH P. Toro, yro uacruua OyZer of-
HapyxeHa B ofnactH ofwema V.

6.102. Hafit ncH-byHKIUH W 3HAYEHUA SHEPTHH YacTHUBI
MAacChl /77, HaXOJAsMIelcss B OAHOMEPHOH GeCKOHeUHO TJ1yGOKOH
NOTeHUMAILHON siMe MHpHHB @ (0< x< a). (BeckoHeunas ray-
O6uHa MBI O3HAYaeT, YTO MOTEHUHAJbHAA SHEPrusl YaCTHHBI
BHYTPH sIMBl paBHa HYJIO, a BHE SIMBI — GeCKOHEYHOCTH.)
CpaBHUTb pe3y/ibrar Jyid HaHMeHbUre#l sHeprun E; ¢ oTBeTOM
K 3ajage 6.98.

6.103. Uacruua us 3amaun 6.102 naxogurcsi B OCHOBHOM
COCTOSIHUH (T. €. B COCTOSIHHM C HauMedblel sueprueft). Boi-
YHCIUTH BEPOATHOCTD P TOro, YTO KOOPAUHATA X YACTHIB! MMeeT
sSHayeHue, 3aKJOUCHHOE B TIpeenax ot na 1o (l—n)a, rie n=
=0,3676. - .

6.104. DiekTpoH HaXomuTcsl B GecKoHeyHO rayGoxolt oj-
HOMepHOH moreHuuanbHoH fMe wupuHL a=1,00 cm. Haittu:

a) IUIOTHOCTb SHEPreTHUECKHX ypOBHel dnldE 3JIEKTPOHA
(1. e. 4HCI0 ypoBHel, IPUXOASAIIEcH HA eUHAYHBI HHTEPBAJ
SHEPTHH),

0) 3HaueHue 3TOi IJIOTHOCTH B OKPECTHOCTH YPOBHS C HO-
mepom n=10'?,

Hef.
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B) CpefHee SHAYCHHE suepruu (E,) nepBeix N=10" ypos- ‘

6.105. Hamu N¢H-QYHKIMY 1 3HAYeHHs] SHEPTHH JaCTHIE
Maccel 711, HaXojsAllelics B nBymepHou 6eckoHeyHo my6oxon
(em. samauy 6.102) norenunanpHOl AIMe, pasMep KOTOPOHR pabeu
amo-ocH x U b mo ocu y (0<x<Ca, 0\<\y<b).

6.106. Jlns wacTuubl W3 sagaud 6.105 mnaiiti 3Havenns .
suepruu (B 3B) TpeX HHKHHX ypoOBHel, NOJIOKHB mM=0, 911X
K107%0 gr - (macca asnekTpoHa) u a=b=1,00 nm:

6.107. Hai#iti ncu-pyHKUNN ¥ 3HAYEHHS 3HEPrUM YACTHIEL
MACChl /2, HaXojAuleficss B TpeXMepHOH OeCKOHEYHO rayGOoKoi
(cM. 3agauy 6.102) noreRnnanpHON fiMe, pasMep KOTGPOR paBeH
a 1o ocH x, b 1o ocu y u.¢ mo ock 2 (0Cx<la, 0<Ty<Ch, 0<2<0).
. 6:108; YactHna MacCel M HAXOAUTCS B GeCKOHEYHO TayGe-
Ko#i - (cM. 3ajauy 6.102) cq’pepnqecxou NOTEHUKAJLHON AMe > pa-
auyca R. Haimu: :

-a) NCH-QYHXIUH, COOTBETCTBYIONIKE TEM COCTOSIHHAM, Y KO-,
TOPBIX Y 3aBHCHT TOJBKO OT 7. UTOGH OCYIIECTBHTh BHIYUC-
JIEHMS,  TPEICTaBHTb NCH-QYHKUHH B BHAE P, ()=, (r)/r,

6) 3Hauenus suepruu E, HaCTHIB! B COCTOAHHAX, ONHCHIBaC-
MHX QYHEUEAMU P, (7).

IIpumeuanne Kpode cocrosinuii Buja lp(r)' BO3-
MOXKHBI COCTOSIHUA, Y KOTODPHIX ICH-(DYHKIMH 3aBHCAT TaKixe
OT' YIJIOBBIX KOOpPAMHAT ¢ H .

6.109. Ilcu-QyHKuus HEKOTOPOH HacTHLLI HMeeT BHI Y=
— ASP (:- r/a)’
LIeHTpPa, a — KoHcraHta. HafiTh:

a) 3vauenue xodbpdunmenra A,

6) cpennee paccrosinpe (r) YacTHIBI OT HEHTpa.

6.110. Ilcu-pyHKIUHS HEKOTOPOH YacTHIBI HMeeT BHJT

= VE)

r

rjae r — paccroanue 4Yacrhubl OT CHJOBOIO

- TAC r — pacCTosinue YacTHUBl OT CHUJIOBOI'O HEHTPAa, @ — KOH-

craHta. Halitn cpenHee paccrosiHue (r) 4acTHLBI OT LEHTpa.

6.111. Tlcu-byHKuMs HEKOTOPOH YacTHUbI UMEET BUJ V==
=A exp (—r?2a?), rie r — paccrosHue YacTHUBl OT CHJIOBOTO
LEeHTpa, a — KoHcraHTa. Haiitu:

a) 3HaueHHe Kosdduuuenta A,

6) HauGonee BEPOSITHOE Iy, U CpelHee (r) PacCTOAHUSA
YaCTHLB! OT LeHTpa.

6.112. .a) Kako#i HaumeHblInfi OTJIMYHEIA OT HYJAST MOMEHT
HMIlyabca Mp,,, BCTpedaetcst B NpHpone?

6) Ilepeuncauth «oGbeKTH, 00MajaloUINe TAKHM MOMEHTOM.

6.113. B s3agaue 1.183 Gbi Briyuc/AeH MOMEHT UMIyJibca M
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3emnu, o6ycioB/ieHHEIH ee BpalieHHeM BOKpyr cBoefl ocH. Bh-
PDA3HTb STOT MOMEHT B eAHHHIAX A.

6.114. Ilcu-pyHKIHS. OCHOBHOTO COCTOSIHHS TapMoHHe-
CKOTO OCLHIUIATOPA HMeeT BHJ /

wi=Y e (—22),

e a.=Vnu-.)/h {m —'Macca, © — COOCTBeHHAs HacToTa OC-
HUIATOPA). DHeprusl OCIMIJAATOPA B 3TOM COCTOAHHH Fo=
=1/,Jio. Haiitu:

a) cpenHee SHaUEHHE MOAYJs KoopauHath! {|x|); BBIpasuThH
(lx]) uepes kJjaccuueckyio aMmiuTyiy a (xoropas cBsizaHa
¢ dHepruel ocUMIIATOPA COOTHOLIeHNeM E=ma*0?*2 u cpas-
HHTh HafijleyHOe BHIpAXKeHHe C NOJYYeHHEIM B 3ajauve 2.78
BUIpameHueM s {|x|) Kaaccuueckoro ocHEANSTOPA,

6) cpejHee 3HAaueHie IOTEHIHMAILHOH 31{epruu OCIUANA-
Topa {(U).

6.115. Maremaruyeckuil MasaTHHK HMeer maccy m=10,0 mr
1 pawny [=1,00 cm. Hafitu:

a) sHepruio FE, HyJeBblx KosneGaHH#l 3TOrO MaATHHKA,

0) K/aCCUYECKYI0 aMILIUTYAY 4 MAATHHKA, OTBEYAOULYIO
sHeprun  E,.

6.116. [Icu-pyHKUMA OCHOBHOTO COCTOSIHHA BOJAOPOJHOTO

aToMa umeer Buj p=A exp (—-riry), rie ro — GopoBcKuit pam-
yc (1. e. paauyc nepBoil GopoBcKo# opGuthr). Haiitu:

a) sHaueHue KOHCTAHTHI ~A,

0) I/IGTHOCTb BEPOSTHOCTH HAXOMXKACHUA 3JIEKTPOHA Ha
paccrosuuy r of sapa dP/dr,

B) HauGonee BEPOATHOE PACCTOAHHE fy., SJACKTPOHA OT
sApa,

) cpenHee paccrosinue (r) 7eKTPoHA OT sApa,

1) cpeinee 3HAYEHHE NOTeHNHMAJbHOR SHEPIHH - 3JEKTPO-
na (U),

€) BeposTHOCTL P, TOTO, 4TO 5/1EKTPOH HAXGRUTCS Ha pac-
CTOSIHHH OT ffipa, npesumaxomem M7y (N — HEKOTOpOe WHCJIO).

6.117. Bocnonb3oBaBiiKch pe3yabTaToM 3afauu 6.116, n. e),
BHIYHCJAHUTL BEPOSATHOCTL TOTO, WTO 3JEKTPOH B OCHOBHOM
COCTOSTHUHM aTOMA BOJCPOAA HAXOAUTCH OT sjpa Ha PACCTOAHHH,
npeBbIIAIHEM: @) ry, §) 1,5r, B) 27y, T) Dre, 4) 10r,.

6.118. Hexkoropoe KomHYeCTBO aToMapHOTO BOAOPOAA Ha-
XOIHUTCA B TEIINOBOM paBHOBecHHM Ipu TeMneparype 7=3000 K.
Ckoabko N "atoMoB, HAXOASIIMXCA B OCHOBHOM COCTOSIHWH,
TIPUXOAUTCA HA OAWH aTOM, HaXOASAIHUHACS B NePBOM Bosﬁyxmen-
HOM COCTOSIHUH? Y4ecTb, YTO BepOATHOCTh HAXOXKACHHA B CO-
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CTOSSHHH ¢ SHeprHeli E NponopuHoHanbHa, KpoMe GONbLIMaHOB-
CKOTO MHOXHTeAs, KPATHOCTH BHPOXJEHHA g (WIH, KaK FOBO-
PAT, CTATHCTHYECKOMY BeCy) KaHHOIO 3HEPreTHYeCKOro YpoBHS.

6.6. KeantosomMexaHHuYeCKoe ONHCaHNE COCTOSHHA aToMO3

6.119. Yemy paBen xBagpaT OpOHTANbHOrO MOMEHTA HM-
nyabca M? sjiexTpoHa B cocrofnusx: a) 2p, 6) 4f?

6.120. Cocrosiune artoMa XapaKTepu3yeTcsi KBaHTOBEIMU
ugcesamu L v S, paBeeivu: a) 2u 2, 6) 3u2,8) 213, 1) 1 1 3/2.
Hanucarb BosMOXHBIE 3HAYEHVS KBaHTOBOro uHeAa J mpy
JaHHbIX 3HageHHax L m S.

6.121. Kakne u3 repmon: 1) 2S;, 2) 2Py, 3) 3P1/2, 4) 2P,
5) %Dy, 6) *F,, 7) 8F, 3, HanHCAHB HEBEPHO?

6.122, Myaptumsernocts  F-cocTosiHust pasea naty, Ha-
NHECaTh TePMbl, HPHHAJJAEKALIHE 5TOMY COCTOAHHIO.

6.123. 13 cKonbKHX KOMIOHEHT COCTOHT TepM: a) 1§, 6) %S,
B) 2P, r) 3P, n} ‘P, e) *D?

6.124. D- -TePM COCTOHMT W3 NATH KOMIOHeHT. KakoBa MOXer
ObITh MYJBTHINIETHOCTh 3TOrO TepMa?

6.125. Kaxznoe ns cocroauuil £ u D uMeer TpPH KOMHOHEH-
Thl. YeMy paBHBI BOSMOXKHBIE 3HAYEHHSA CIIHHOBOrO KBAHTOBOI'O
ypcaa S 3THX COCTOAHHA?

6.126. HaiiTu Bo3MOXKHBIE MYJIbTHILIETHOCTH X TepMOB
pupa: a) *S,, 6) *P,, B) *Dya, I) *Fup.

6.127. Kakue TepMbl BO3MOXHE B CJyuae 3JeKTPOHHHX
KoHurypauuii: a) 2s%, 6) 2p3s, B) 3p?¥?

6.128,. :)JIeKTpOHHaH ofonouKa aroMa COCTOUT HU3 §-, p-
u d-a3nexrpona. Hanucarb cuMBoJ TepMa st COCTOAHESA, B KO-
TOPOM aToM 006J1afiaeT: a) MaKCHMaJbHbiM, 6) MHHHMAJbHBIM
Ast 3TOR KOH(MUFYpamuu INOJNHLBIM MeXaHHYeCKHUM MOMEHTOM.

6.129. Hanucare jns cucreMbl H3 IBYX 3KBHBAJIEHTHBHIX
d-371€eKTPOHOB CHMBOJIBI TEPMOB IJIfl COCTOSIHHE ¢ a) HauGo.h-
MM, 6) HAUMEHBLIUM BO3MOXHBIM 3HAUEHHEM IOJIHOIC MeXa-
HHYyecKoro MoMeHta M; Uemy paBHH 3TH 3HAYeHHRA?

6.130. Hanucare cuMBON TepMa, COOTBETCTBYIOWIErO CO-
CTOSIHHIO, B KOTOPOM MeXaHHYecKHiH MOMeHT atromaM ,=ﬁl/2,
gargummﬁ MOMEHT DPaBeH HYJI0, a CIIHHOBOE KBaHTOBOE YHCIO

6.131. Atom, HaxomsmHuHACH B COCTOSHHH, MYJAbTHNJET-
HOCTb KOTOPOTO PaBHA YeThIpeM, 06/1ajaeT MeXaHHUEeCKHM MO-
mentoM M ;= (%/2) 1/ 63. Kakne 3HaueHus MOKeT WMeTh KBaH-
TOBOE uKcA0 L 3TOr0 CcocrosHHA?

6.132. Uemy paseH noasnili MeXaHHYECKuii MOMeHT M,
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aToma, laxojsierocs B COCTOSHUH, B KOTODOM MAarHHUTHBIH
MOMCIIT aTOMa paBeH HYJI0, &8 OpOHTalbHOe H CIHHOBOE KBaH-
TOBbIE YHCIA HMEIOT 3HaveHus: L=2; $=3/2?

6.133. Uemy paBeH MaKCHMAJbHLI BO3MOMNHGIH MOMHBIH
MexaHnueckHii MoMeHT M ; aroMa JIMTH#A, BaJeHTHBIH 3J€KTPOH
KOTOPOro HaXONWTCA B COCTOSIHMH ¢ n=3? Hanuumure cUMBOJ
TepMa COOTBETCTBYIOLIEro COCTOSTHHA.

6.134. Pemute 3anauy, asajoruunyio sagaue 6.133, pns
aTOMa HaTPHs, BaJNEHTHBIA 3JEKTPOH = KOTOPOro HaXOAMTCA
B cocTosiinM € n==4,

6.135. B cayyae yerthipex 3SKBHUBAJCHTHBHIX p-anempouos
npunnuny [laynu He nporuBopeuyar TepMbl 1S,, 2P, 3Py,
3Py, D,. Kako#l M3 5THX TepMOB SIBJISIETCS OCHOBHLIM?

6. 136 Caepx 3ano/qHeHHHX 060/104eK # MOH000J0YeK aTOM
HMeeT WATb 3KBHBAJEHTHBIX p-3JEKTPOHOB. OIIpe)leJIPITb oc-
HOBHOH TepM aroma.

6.137. Cpepx 3amoyiHeHHEIX 0GOJIOYEK H nonoéonoqex aToM
HMeer TPU SKBHBa/EHTHHIX p-3JjekTpona. Onpejenutb corJa-
cyroinecs ¢ npuyuunioM INayau tepmsl atoma. Kakolt u3 3THX
TCPMOB  AIBJISIETCSI OCHOBHBIM?

6.138. Kaxue us nepexonoB: 1) 2S,/; —> 2Pyjq, 2) 2S5,/

->2D3/2, ) P1/2,"" 2812 4) 2Dys —> 2Py/a, o —>

~ ®Dyyy, 6) 2Dyj = 2F5ra T) F5pa — 2Pyys 3anpeiliens! npa-
BUAaMH orbopa?

6.139. BaneurtHslff 3/€eKTPOH aToOMa HaTPUA HAXONHTCSH
B COCTOfIHHM ¢ n—=4. 3HAYeHHS OCTANbHLIX KBAHTOBEIX WHCEJ
3JIEKTPOHA TAKOBH], YTO ATOM MMeeT HAaHGOJIbIIHHA BO3MOMHBI
MexaHnueckuit moment M, Onpeneautb MaTHUTHBIL MOMEHT
aroMa B 3TOM COCTOSIHHH.

6.140. Aroum yriepofa ¢ 3JEKTPOHHOMH Kom;onrypauuen
1s? 2s% 2p 3d obnajgaer MAKCHMAJBHEIM BO3MOMKHBIM TIPH TaKoi
KOHGUTYPAIMY NOJHBIM MEXAHHYECKHM MoMeHTOM. UeMy paBex
(8 marnetonax Dopa) MarHHTHBI MOMEHT [ aToMa B 3TOM CO-
CTOSAHUHU? )

6.141. Hafitn Tpu cambiXx TNpPOCTHIX TepMa, J1 KOTOPHIX
rmuoxureas Jlange g=0.

6.142. Bripas3uThb yepes Marnerod bopa mMaruuTHbLIA MoMeHT
1 atoma B cocrosiHdm: a) 3S,, 6) 1Py, B) *Py, 1) *Dyy, 1) °Fy,
e) 'H,.

6.143. Ha cKo/NbKO KOMIIOHEHT pacCIielluTCsi B MarHHTHOM
noje Tepm: a) 1S, 6) P, B) D, 1) 2D;;,?

6.144. Ha CKONbKO KOMIIOHEHT pacinenuisiercss B OIHITE,
anasioruynoM onweity lllrepna u Iepnaxa, mydok aToMoB, Ha-
XO[SIUXCSA B COCTOSIHMH: a) 2Pg/,, G) 2Dy, B) 3F,?

6.145. Ha cKonbKO KOMIOHEHT paclien/sieTci B OIbITE,
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anajioruunoM onpity Illrepna m T'epnaxa, mydyok aromoB, Ha-
XONSIUXCS B - COCTOAHUAX: @) 1S,, 6) 2D,,? -
6.146. B omwite, anajornuHoM onerry tepHa u I‘epJIaxa,

'TIyYOK aTOMOB XJIOPa, HAXOAAILHXCA B COCTOSHHH 2Pj),, mpo-

XOIUT uepe3 OGRaCTb HEOAHOPOAHONO MATHHTHOTO INOJIS €

" dBldx=100 Ta/m. Tlpotsikennocts 310l obnactu [;=40,0 MM.

Ha paccrosinuu [,=100 MM oT rpasuupl 06JacTH YCTAaHOBJIEH |
akpad. CKOpOCTh aTOMOB Ha BXoJie B o6s1acTsb noJst v=600 m/c. :
Haifitu paccrosinue a MeXJy COCEHUMH CJefaMH, OCTaBJjsie-
MBIMH - Ha SKpaHe Ny9YKaMH, Ha KOTOphe paciienisercs NpH
NPOXOXKIEHHN uepe3, MOJe HCXOIHBIH MYYOK.

6.147. AToM HAXONWTCSI B MArHHTHOM IoJie C HHIYKUHeHR
B=1,00 Tn. Haiitu nonnoe pacmeiienne AE (B aB) TepMOB.
a) 1S 6) 1P, B) D, 1) 2Dgs.

6.148. Haiitn uncioBoe snavenne HOPMAJIBLHOTO (s1openre-
Ba) cMelieHua Aw, (CMeleHus] KOMHOHEHT CIEKTPAJbHON JUHHH
npu npocrouM s(pdekte 3eeMana), coorseTcTByomee B=1,00 T..

6.149. Hanyuaiomue atoMel HaXOAATCAd B MATHUTHOM Hose
c. maayknueii B=1,00 Ta. Haiitu nxrepsas Aw Mexny co-
CeHUMHM  3eeMaHOBCKHMH KOMIOHEHTaMH MJIfi INepPexoJoB:
a) 1Py — 1S, 6) Dy — 1Py, B) 2P,/ — 25172 T) 2Pya = 2Sype,
Jl) 3D1 -— 3P0.

6.150. CpaBHuTh HHTEPBAI A® MEXAY JHHHAMH KeJTOTO
ny6aera marpus (cM. 3ajgauy 6.69) ¢ untepBasiom Ae’ mexny
3€eMAaHOBCKHMY KOMMOHEHTAMH, Ha KOTOPble pacuien/siorcs
auaul aydaera npu B=1,00 Ta. Jluauu py6seta cooTBeTcTBY-
foT nepexogam *Py;, — 25,5 ¥ 2Py — 284/, (cM. 3amauy 6.149,
n. B, T).

6.151. C KakuM uHc/IOM IITPHXOB "N TpeGyetcs mrdpaxuu-
OHHAs pelleTKa JUIsi TOTO, YTOQH PpaspeliuTh 3eeMaHOBCKHE
KOMIIOHEHTBI, Ha KOTOphie pacuensiores npu B=1,00 Tn
CMeKTpaldbHble JMHUH KeaToro aybsera HaTpus (CM. 3afa-
uy 6.150)? dnuuel Boan juuuii paBuut 589,0. n 589,6 um.

6.7. dnr3uKa TBEPHOrO Tena

6.152. PeGpo siueiikn KyGHYeCKOTro KpHCTalla DaBHO d.
Haiita paccrosinue | MeXay TOYKaMH C HHIEKCAMH:

a [[504]] # [[313]] omeooyumim,

o [[rod]]n (51 4]-

6.153. Hafith yron o Mexay uanpasseHusmu (23 6] u

{32 1] B KyOuyeckoM KpHCTaJE.
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6.154. Haiitn yron o mexny miockocramu (123)u 32 1)
B Ky6GHUECKOM KpHCTAMJE.

6.155. limeercss cTpyHa ZMMHEL [, KOTOpas MOXET COBEp-
LiaTth nonepeyHsle KosieGanus B 3aAaHHON MIOCKOCTH. CKOPOCTD
pacnpocrpaHenusa KonaeGaHuit pasHad ¢. Onpefenuts UYUCAO
dN, HopMaJIbHBIX KOsleGaHHiH CTPYHBI C YACTOTAMH B HHTEpBaJe
or © Ho o-+dw.

6.156. lmMeerca npsiMoyrosbHas MeMmGpaHa MJomWagH S.
CKopocTb pacnpocTpaHeHns HoNepedHbiX Kojebanui B MeMGpa-
ne paBHa v. Onpefejants yucio dN, HOPMaJbLHBIX KoJeGaHui
mMemOpalibl ¢ YacTOTaMH B HHTEpPBAJIE OT & 10 & -+de. CpaBHHTb
pesyabTar ¢ oTBeToM K 3ajaue 6.155.

6.157. Ympyroe Teno obvema V HMeeT GopMy IpsMOYTONL-
Horo napasgesenunefa. CKopocTb paclpoCTpaHeHHs Ionepey-
HBIX KoJleOaHdH B Tene paBHa v. Onpeneautsb yucio dN, Hop-
MaJIbHBIX NONEPeYHHIX KoJeOaHuH Tesa ¢ 4acToTaMH B KHHTEp-
Baje oT ® 10 ©-Fdw. CpaBHUTL pe3y/bTaT C OTBETAMH K 3a7a-
yam 6.155 u 6.156.

6.158. Onpenenutb TeMieparypy ﬂeGaﬁ 0 nna onnomep-
HOTO XMMHUYECKH IPOCTOrO KpHCTAMIa, T. €. LEeNoYKY oguHa-
KOBBIX aTOMOB, COBEepHIAIOWNX KoJAeOaHusi BAOAbL NPAMOH JH-
HHMH, Ha KOTOpOH OHH pasMemaiorcd. KOHLIEHTPAUHsS aToMOB
(4HcJ10 UX, NIPHXOAAILEECS HA eANHUIYY AAHHEY) 72==5,00- 10 M~1,
CKOpocTh BOJMH B Kpucrajse v=3000 m/c.

6.159. Onpenenuts Temuneparypy Hebas 0 nus1 aBymepHOro
KPHCTA//a, COCTOAIIEr0 H3 aTOMOB OJIHOTO COpTa. ATOMEI MOFYT
KoJsiebaThcA B IJIOCKOCTH, Ha KOTOPOH-OHH pasMeniaiorcda. Pas-
HOBeCHBIe TOJIOKeHHsI aTOMOB HAaXOISITCA B BepINHHaX MpsMo-
VJrOJNBbHBIX KPHCTANNMHYECKHX siueek. KoHUeHTpanus aroMoB

(aucio HX, TpHXOAsAlleecs Ha eAWHHIY naowaau) n=2,50% .
X 10* M~2, CKOpPOCTh NONePeUHbIX M NPOJONbHEIX BOJH B KPH-
crajne oOfMHaKoBa H paBHa v=3000 M/c. -

6.160. Onpenenntb Temneparypy [Iebas 0 aas Tpexmep-

HOTO KpHCTasJa, COCTOSALIEro U3 aTOMOB OHOrO copTa. PasHo-
BecHble MOJIOXKeHHS! aTOMOB HaXOASTCS B BepHIHHAX MPAMO-
YrOJBHEIX KpPHCTaJ/MHYecKHX sdeekK. KOHUEHTpallusl aTOMOB
(uncso MX, NpuUXoafineecs Ha eAHHHLY obbema) n=1,25X%
X 10% m~3. CropocTh HONepeYHEIX H NPOXOJIBHEIX BOJIH B KPHs
crajsie ofuHakoBa H pasHa v=3000 m/c. CpaBuurh noayden-
HBIi' pe3yJbTar ¢ OTBeTaMH K 3afayaM 6.158 u 6.159.

6.161. Hahitu cpennee 3HadeHHe YacTOTHL {®) HOPMaJbHBIX
KoJsie6aHni: _ _ ‘

a) ofHOMepPHOro Kpucrajnia u3 sajaud 6.158,

6) ABYMepHOro KpHcTamia #u3 3agaun 6.159,

B) TpexMepHOro KpHcTamia H3 3ajaud 6.160.

210.

6.162. Hiuxke TnpuBefeHH 3HAaY€HHS CKOPOCTH MONEPEUHBLIX
BOJIH U), CKOPOCTU IIPOZOMBLHBIX BOJH ¥j H KOHIEHTpallMA n
aToMOB Jyisl: a) Gepuiiust, 6) cepeGpa, B) cBHHUA.. Onpexesintsh
TeMneparypy JeGas 0 ans sTHX MeTaNNIOB.

Merann v M/c o M/C. | p 102 m—2d
Bepuaanit 8830 12 550 1,23
CepeGpo 1590 3600 0,586
CaiHer, 700 2160 0,328

6.163. CxopocTh HomepedHBIX YOPYTUX BOJH B AMIOMUHHH
v =3130.-M/c, nponoabHLIXx BOIH vy =6400 m/c. Onpeﬂenmb
temneparypy Jlebas © nna  amoMHHHA.

6.164. Omnpenenutb sHepruio U, HYAEBHX KoJeGaHu¥ OX-
JAXIEHHOIO [0 3aTBepieBaHHA MoJsl aproHa (Temmeparypa
Hebag 6=92 K).

6.165. [lpu pasaesmu p=1013 rlla aprosH 3aTBepieBaer
npu temneparype, pasHoft 84 K. Temmeparypa Jlebaa ansn
aproHa 0=92 K. OJkcrnepuMeHTalbHO YCTaHOBJIEHO, YTO
npu T,=4,0 K MoasipHafd TelioeMKOCTb aproHa C,=
=0,174 HOx/(Moas-K). Omnpeneautrs sHaueHUe MOJSIPHOM

~ temioeMKkoctH aproHa C, npu T»,=2,0 K.

6.166. Bxoaamuii B AefaeBCKOe BHPAKEHHE /S TEIJIOeM-

m
e*xxdx

KOCTH HMHTErpasJ (ex 1)2
0

NpH X, —> 00 NIPUHKMAET 3Haue-
ume, pasnoe 4nt/15. C yueroM 3TOro OnpenenuTb NPHMEpHOe
3HaueHne MOJApHO#A TemnoemkoctH C aprona (0=92 K) npu
T=4,0 K. CpaBHUTb NoJ1ydeHHOE 3HayeHHMe C NPHBEAEHHbIM B
sagauye 6.165 sKCOEpHMEHTANbHBIM 3HAYEHHEM.

6.167. Hailtu MakcuManbHy10 »Hepramo &, QoHoHa, KO-
TOPBI MOXKeT B036Yxarhcst B KPHCTa/l/e, XapaKTephsyemoMm
temneparypoit lebas 8=300 K. ®oron xakofl JyIHHLL BOJiIbI A
obnagan Obl TAKO# »Ke 3HeprHed?

6.168. Bocnosnb3opaBiineh AauHeiMu 3ajauu 6.162 u or-
BeTOM K Hell, OLIEHHTb MakKCHMa/JbHOE 3HAUYEHUE py, UMITYJIbCA
¢onoHa B cepedpe. POTOH KAKO{l JNHMHEI BOAHBL A oB.1ajast Obl
TAKUM K€ HMIYJBLCOM?P

6.169. Aromnas macca cepeSpa A,=107,9, niorHoers p=
=10,5 r/em®. Mcxopsd M3 3TUX JI@HHBIX, OLEHHTH MAKCHMAJ/b-
Hoe 3HAUeHHE p,, UMIIy.bca hoHoHa B cepebpe. CpaBHUTD MOJY-
YeHHBIH pE3YJbTAT C OTBETOM K 3ajaue 6.168.
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6.170. UTo NPOHCXOMUT C SHEPTETHYECKHM CleKTpoM doHe-
HOB NPH YBeJMYeHHH 06beMa KPHCTalIa (NPH HEH3MEeHHOI . KOH -
LEeHTpalHH aTOMOB)- B- JBa pasa’

6.171. 3aBucuT JH cpejHee HYHCIO (POHOHOB (n:) CTpOI‘O
onpeie/eHHON YacTOTHL - ®;, BO3GYKIdEMBIX TIpH IAHHOH Ten-
neparype B HEKOTODOM KDHCTa/LHYECKOM oopasne OT. yHcAa
aToMOB B 3TOM- o6pasue?

6.172. Kak 3aBHCHT YHC/IO Q)OHOHOB dn ¢ 4acTOTaMH OT ® N0
®~+do, Bo36YKIaeMBIX IPH JaHHON TeMIepaType B HEKOTOPOM
KPHCTaJIHYeckoM ofpasue, oT uucaa N aroMos B yToM 00-
pasne?

6.173. Kak 3aBucur nosinoe 4uc/o /2 (GOHOHOB BCEX YaCTOT,
BO3OYK/laeMBIX TIPH JaHHOH ‘TeMilepaTrype B HEKOTOPOM- Kpic-

Ta/JIHYeCKOM obpasie, or uHcia N atomMos B 3ToM ofpasue?-

6.174.. Kakoe 4#c10 (#1,,) POHOHOB MaKCHUManbHOH YaCTOTH!
B036y}K}186TCH B cpennem npu remmneparype T=400 K B kpu-
crajate, nebaeBcKas TeMmmeparypa KoTo-
poro 6=200 K>

6.175. IlpuusB s cepeGpa 3HaueHue
Temitepatyprl Jebaa 6=208 K (cM. orser
K 3ajgaue 6.162, n. 6), onpereaurs:

a) MakCHMa/JIbHOE 3HaueHHE SHepriuu
e, (oHOHA,

6) cpexnee uucio (f,,) (OHOHOB C
SHeprued &, npu tempeparype T=300 K.

6.176. B skcnepuMeHTe, aHaJOTHYHOM
onpity Tosmena u Crioapra, KaTyliKa
pramerpa d=500 MM umena N=400BuTKOB
MefHOH NpoBoJOKH. Uepes CcKoab3sLMe
KOHTAKTH! KaTYIIKa NPHCOSIHHANACH K §aJ1-
JIACTHYECKOMY FaJbBaHOMETPY € HYJIeM Io-

| .cepenuHe mKajbl (puc. 6.2). Obiee conpo-
Pre. 6.2 °  THBJIeHHe KaTYIIKH, FajJbBaHOMETDA W CO-
€MHHTE/IbHBIX NPOBOJOB HMEJIO 3HaueHHe
R=50,0 OM. Karyumka NpHBOAH/IACH B PaBHOMEPHOE Bpa-
HleHHe B HaNpaBJeHUM, YKa3aHHOM CTPENKOH, € 4acToTof
n=100 ¢! u 3arem pesxko saropMaxkHBajtacb. [Ipu ‘sTOM
yepes raibBaHOMETp IpoXomun 3sapsi ¢=11,0 BKa, Bbisk-
BaBLIMH OTKJOHEHME CTPeNKH B JIEBYIO CTOPOHY. Onpe,txeﬂmb
3HaK M OTHOLWIEHHE 3apsja K Macce HOCHTENell ToKa B
' MEJH.

6.177. Mexanasi nJjacTHHKa HMeeT AJIHHY 1=60,0 MM, 1IH-
puny b=20,0 MM 1 Tomuuny a=1,00 MM (puc. 6.3). Hpu npo-
YCKaHHH BJ0JIb NJIACTHHKU TOKa -cuabt [=10,0 A Mexny Tou-
Kamu [ u 2 Habmioaaercs pasHocrb norennuainos U;,=0,51 MB,
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PasHOCTD - [IOTERUHUANOB MEKAY TOUKAMH '8 u 4 paBHa. HYJIO,
Ecan, se BEIK/IOUAs TOKA, CO34aTh nepHeH UKYy/IApHOe K Iia-
CTHHKE OJIHOPOJIHOE MATHHTHOE T10JIe ¢ I/IHIlyKILHEPI B=0,100 Tn,
TO MEXJNY ‘ToYkamMH 3 U 4 BO3- .

HUKaeT PasHocTb noTeHuuanoB - 4/, 3
U;,=55 nB. Bocnonnsopas- i 7 |»
IIHCh STHMH JaHHBIMH, ONpeje- 3 ol / -
JUTH A/ MEH KOHUEHTPAUHUIO 1 i ‘
CBOGOAHBIX 3/€KTPOHOB nn m MX | | | 4 === A/l
MOABHIKHOCTE U,. \ . . :

6.178.. 3aBucur au CpeJlHHH e >
s1eprasi (&) CBOGOXHBIX 3/1€KTPO- Pric. 6.3

HOB B KpHCTaJLIe OT Yyucjia ato-
MoB, 00pasylomUX KpucTann?

6.179. Uro mpousoiifier ¢ SHEPreTHYECKHM CIIEKTPOM CBO-
GOMHBIX 3/IEKTPOHOB NPH yBequueHHH yucia N atoMos, obpa-
3YILUX KPUCTAMLI, B 1 pas?

6.180. Uro npowmsofifier ¢ HHTepBasioM Ae MeX1y cocen-
HUMU YPOBHAMY SHEPTHU CBOOOAHEIX 9JIEKTPOHOB B MeTalje
Ipy yBeJIuYeHUH 06beéMa MeTajia B TpU pasa?

6.181. Kpucranamuecknit obpasen copepxur 0,17 moas
HEKOTOPOrO XMMHYECKH TMPOCTOTO BEIIECTBA. I.anmla paspe-
1IeHHOH 30HHI sHeprult AE=10 3B. Uemy paBHO cpennee sna-
yeyHe HHTEPBa/Na MeXAYy COCeIHUMH 3HEpreTHYeCKHMM YpoB-
HaMu (Ae)? _

6.182, Hamucare BbIpaxkeHHe A HurepBana Ag. Mexay
COCEJHMMU YPOBHSMH 3HePruy CBOGORHBLIX SJCKTPOHOB B Me-
TasIe. :

6.183. Tlonoxus ofbvem V 06paoua Merasa paBHbBIM | CM3
BLIYMCIHTD 110 QopmyJie, noryueHHo#t B sagade 6.182, nHrep-
paa Ae (B 3B) Mexxny cocefuuMy YPOBHAME 9HEPTHH CBo60JmLIx
9JIEKTPOHOB - /Il 3HaueHn#t snepruu E, pasHbix: a) 0,1 3B,
6) 13B, B) 33B, r) 53B.

6.184. Honaraﬂ YTO HA KAKJBII aTOM MeIH NPUXOIHTCA
OIHH CBOGOJHEIA 3J€KTPOH, ONpeneqHTh:

a) yposenb ®epmu npu abeomornom uynae Eg(0) ansa menw,

6) CpemHion KHHETHYeCKYH sHepruio (L) cBOGOZHBLIX 3JieK-
TPOHOB IipH abCOMIOTHOM HYIIe,

B) temneparypy 7, NpH KOTODPO#l cpelHsis KHHETHYecKas
SHEPrHsl 3JEKTPOHOB KJACCHYECKOr'O 3JIEKTPOHHOrO Ta3a pas-
HAJIach OBl cpejlHell SHepruu CBOGOJHBIX 3/JEKTPOHOB B MenH

npn T=0.

6.185. [lomoxus yposeHr ®epMu npH abCOMOTHOM HYJE

E0)=5 3B, onpenejutb ypoBeHb CDepMH npu T=300 K.
Bblpasmb EF yepes Eq(0). -
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6.186. Kakas uyactb 1) CBOGOAHKIX 3JEKTPOHOB B METaJJe
WMeeT NpPH abCOJNIOTHOM HYyJe KHHETHUECKyl0 IHEpruio, Ipe-

BBHIIUAIOHIYI0 TIOJIOBHHY ‘MaKCHMAaJIbHoiH?

6.187. Kakas 4acTb 1) CBOGOAHBIX 3/IEKTPDOHOB B MeTasIe
HMeeT MPH -a0COAIOTHOM HYJ€ KHHETHYeCKYIO JHEprHIo, Npe-

BBIIIAIOULYIO: CPEJHIOI0  SHEPIHIO?

6.188. lIemy paBia BEpPOATHOCTb P TOro, YTO B COCTOSHHH
¢ sHeprHeil, paBno#l sHeprun ®epmu Ep, 6yz[e'r HaXOJUTBCS
CBOOOJHBIA 3JCKTPOH? -

6.189. Yemy paBno cpepuee uucso {n) CB060}1HbIX 3JIEKTPO-

HOB, HaXOJSALIUXCA HA YpPOBHE C oﬂepmen paBHOI/I SHEepruu

(Deplvm Eg?

e;cﬂ//v N

1041 -

103

‘1/02 ; - n

. P

19

035 10 . 15 Tl
Puc. 6.4 7

6. 190 [punsaB 3apsax HocHTeNA TOKA PAaBHBIM YABOCHHOMY
3JIEMEHTapHOMY 3apAAY, BHUHCAHTD KBAHT MAarHHTHOTO [MoO-
T0Ka @,.

6.191. Ha puc. 6.4 n3o6paxkeHa moayyenHas SKclepuMeH-
TaJbHO 3aBHCUMOCTb NPOBOJMMOCTH O KPEeMHHS OT BeJHUHHHI,
ofparHoH TepMoaHHAaMHYecKoi Temneparype T. Ompenenutsb
IIMPHHY 3alPEIEHHOA  HepreTHYeckod sousl AE nna
KPEMHHSI.

'6.192. Bo ckoJbKO pa3 H3MEHMTCSl TNPH HOBBIIEHHH TeM-
neparyprl ot 300 no 310 K npoBopumocts: a) Meranna,. 6) co6-
CTBEHHOrO NOJIYNIPOBOZHHKA, LIMPHHA 3aNpeieHHod 30HH KO-
Toporo AE=0 ,300 5B? KakoB xapakrep H3MeHenHsl B 06OHX
cayyaax?

6.193. KakoBa paGora Bhixoga A 3JeKTpoHA M3 MeTaja,
€C/IM  TOBHINICHHE TeMIepaTyphl MeTajsia OT 3HadeHuss T=
=2000 K mna AT=0,0100 K yBesuunsaer TOK HaChIIEHUS Tep-
MOS/CKTPOHHOR smuccuH Ha 0,0100 %? '
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6.194. 3a3zop MexAy NJIAaCTHHAMH IIJIOCKOIO KOHJIEHCATOpa
d=1,00 mM. Onna U3 MJACTHH H3rOTOBJEHA U3 IJIATHHBL (11
Kotopoil paGora Beixoza snekTpona A=>5,29 3B), npyras —
M3 amoMnHuA (aJst Kotoporo A=3,74 5B). Hnacmmﬂ 3aKopo-
ueHBl MeHBIM TposofgoM. KakoBa 6yner HanpsxeHHOcTh E

_ 3JIGKTPUUECKOrO MO/ MEXKAY N1acTuHamu? Kak Oyjer Hanpas-

JISHO mosie? )
6.195. Mexnay 3/1eKTPOaaMH JBYXIJEKTPOAHOH JaMmbl (my-

_ofa) BR/MoueHa Oaraped ¢ 3.a.c. §=10,0 B. Marepuanom

garoja sipasiercs Boabdpam (ans Koroporo pabora BEIXOfa
anektpoHa Ay=4,50 5B), MaTepuanom auona — HHKeJb (1A
xoroporo  Ay;=4,84 5B). Kakyio sneprumo E npuoGperaior
3JIEKTPOHBL Ha NYTH OT Katoja K anony? CKopocThio, ¢ KOTOPOH
5JIEKTPOHBI BBIJIETAIOT K3 KAaTOAA3, MOXKHO npeHeGpeyb.

6.196. merorcs siBa MeTasiyia ¢ KOHUEHTpaLHe# cBOGOIHBIX
saexkTponos 12,=1,00-102 M™% u n,=1,00-10* M~3. Onpege-

" JJUTh BHYTPEHHIO KOHTAKTHYIO Pa3HOCTb NOTEHUHAJNI0B Um{yrp’

BO3HUKAILYIO NPU IPUBCACHHH 3THX METaJJIOB B CONPHKOCHO-
BEHUE.

6.8. Ineprus cBaA3M siApa. PafivuoaKTUBHOCTD

6.197. Onpenenutp 3Hepruio cBszu E /A (8 MsB), npu-
xo;:mmytocn Ha olmn HYKJOH, i sAapa: a) 4B, 6) INe,
B) 28Si, 1) 3Fe, n) $¥Zn, €) {iBa, x) 2IPb, 3) 2‘“‘U Hompomb
Ha MIJIJTUMETPOBKE rpachK 3aBHCHMOCTH Ec,,/A OT MaccoBoro
yucaa A.

6.198. Sxpo cBOGOAHOrO NMOKOSILErocs: atoMa pagus *2gRa
nperepneBaer «-pacnaj. DHeprus cBasu saipa *jiRa pasna
1731,6 MaB,  sgpa *%Rn pama 1708,2 MsB, c-dacTuusl
28,3 M3B. Tlonaras, uro jouepHee AApo pagoHa *22Rn obpa-
syercsi B HeBO3OYMXKIEHHOM COCTOSIHHM, ONpPEReJIHTDb:

a) CKOpOCThb U, 06pasoBaBluefics O-UaCTHLH,

6) CKOpPOCTb U JIOUEPHEro aToMa.

6.199. Mcxons U3 3axoHa pafu0aKTHBHOTO pacnaja, HafTu:

a) mepuof nonypacnaa T pajHOaKTHBIOLO SApa,

0) cpeiHee BpeMmsl KU3HU T sAjpa,

B) COOTHOUIeHHE Mexay T U 7.

Cuurarh M3BECTHO! NOCTOAHHYIO pacmaga h.

6.200. Yro Gosblie — cpeHee BpeMs JKH3HH T pajHoax-
THBHOTO SIipa WM NepHoji noaypacnaga T? Bo ckonbko pas?

6.201. Kaxas wactb v aroMoB pagHOaKTHBHOIO BeIIeCTBa
OCTaercsi HepacliaBlueficss N0 HCTeYeHHMH BpeMeHH f, PaBHOTO
TpPeM CpelHHM BpeMeHaM JKH3HH T aroMa?

6.202. Kaxaa uacTb 1] aTOMOB PaJMOAKTHBHOIO BeLEeCTBa
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paf*nazxae'rcsl 3a BpeMs f, paBHOe TPEM NepHOiaM noﬂypacna-
aa T? )

6.203. Uemy paBHa BEpOsiTHOCTH P TOro, 4TO PagHOAKTHE-
HH aToM pacrajiercst 3a Bpems ¢, paBHGe nepuoﬂy nojypac-
naga 7T7?

-6.204. Cpennee BpeMﬂ MU3HH aTOMOB HEKOTOPOTO pa;moaK-
tueioro Bemecrsa t=1,00 c. Onpegenurs BepoaTHocTs P
TOTO, YTO AIAPO PaCcNajercs 3a NPOMEXKYTOK BpeMeHH £, paBHbIH
a) IOOc 6) 10,0¢, B 0,100 c.

6.205. Vmeercsa npenapar, COCTOSUIHH H3 BeILECTBa, npe-
Tepresaiollero UENoyYky PajHOaKTHBHBIX npeppaimennit. [lep-
BOE B sy (MATEPHHCKOE) BEIEeCTBO 0GJAaaeT CToNbL GOJIbIIUM
IlepHOZOM Ioypaciafa, 4To o6pasoBanue JloYepHEro BelecTsa
MOXKHO CUHTATh NPOHCXOLALIHM C IOCTOSHHOH CKOPOCTBIO b=
=1,00-10° anep/c.” louepHee BeiecTBO 0OJaNACT NEPUOLOM
noanypacnaza 7'=10,0 cyr. [Tonaras, yro B moMenT =0 HmMeer-
csl TOABKO MaTepHHCKOE BeleCTBO, HAHTH:

a) 3aBHCUMOCTb uncia N sjep JOUepHEro BEIeCTBa, CO-
Jepxaulerocst B Ipenapare, Of BpeMerd f,

6) uucsio N aroMOB JOUEpHEro BenecTBa Mo HCTEYEHHH Bpe-
MEHH, P4BHOTO NePHOAy HoJypacnaja siiep STOro BellecTBa,

B) uucio N aTOMOB JOuepHEro BEillecTBa IO HCTEUeHHH Bpe-
MEHH, SHAUHTeLHO NPEBLILIAIONIEro PO, Oy paciiaja 3Toro
BEllleCTBA.

6.206. Pannoaxtusnele aapa X ¢ HOCTOSHHOH pacnaja A,
IpespalkaloTes B pajHoakTHBHBIE finpa Y ¢ nocTosHnoff pac-
najga A.. Ilonarast, uro B MoMeHT {=0 umeercst tojLko N X0
agep X,

a) HafiTh 3aBucuMocTb uncaa Ny gxep Y or BpeMenH [,

6) onpepenutb BpeMs t,,, 10 HCTeHeHHH Kotoporo Ny jo-
CTHraeT MaKCHMAJNbHOTO 3HauyeHHs,

B) HCCJIe0BaTh cayydail A <A,, A< 1. CpaBauTh Nonydaio-
- Myica B 3TOM ClIy4dae pe3y.abTaT Jis N y C OTBETOM K 3ajaye
6.205. .

6.207. UTo6bl onpefenuTh BO3pact f ApeBHeH TKaHH, Hail-
JeHHOH B OJHOR U3 erumneTcKHX nupamuj, Obuia onpenenena
KOHUEHTpanys B Helf aToMOB papuoyraepona #C. Ona okasa-
Jlach cootBercTBYIoleii 9,2 pacnagaM B MUHYTY HA OIHH IpaMm
yraepona. Konuenrtpauusa 4C B JKHBHIX PacTeHHAX COOTBeT-
creyer 14,0 pacnajgaM B MHHYTY Ha OXHH rpaMM YIJiepoza.
Ilepuop monypacnanga C pasen 5730 ser. Mcxopst n3 stux
JAHHEIX, OLUEHHUTbH I.

OTBETb!

Yacre |, ®H3HYECKHUE OCHOBBLI MEXAHUKN

1.1, a) Hepemememin qacTHlH Ar Sa NPOMEXYTOK BPEMeHH oT ff 1o
s, 6) MyTe §, npofifieHHHE uacTHUEH 32 TOT e NPOMEKYTOK BpeMeny,
B) npupam,euue AX KOOpPRUHATHI X YacTHUBI 34 To XKe BpeMmd.

1.2, a). Av=wi{, 6) vyfvole—wy B) Ar—vot—}-wﬁ/?
r) Az =0yt f-w,t2/2.

1.3. Eciim a u b KoXIMHeapHE!; €, =— €p.

1.4, Jia, ecnu .BeKTOPH a n Aa MMEIOT OAUHAKOROS HanpaBJIeHHe,

1.5. Aa=—]Aa} .

1.6, Aa=—2a, |Aa|_2a, Aa==0.
1.7. a) |Aa| = ady, 6) Aa=0.
18 a) Av*-lex-{-ley—!—lez, 6) |Av|=1,73 M/c, B) Ay=1,57 m/c.
a, x+a,,by+azbz

V(ax e ay“]‘“z) (bx+ bJ + bz)

1.10. o ==50,8°.
1.11. a[bc]=Db [ca] =abc cos .
’ t

1.12. a) Ar——-g{vx (t) eyt 0y () ey +0s (f) e} dt,
, p

Iz
o) s=\ V o OF oy OFF [v: OF &,

ty

1.9, cos o=

T

B) Ax=1\0x (¢) dt,

1

s

«

H W=yt S{vx (1) ext-By () ey -0z () e} dt.

143 v-be”—aex' v~RVa2+b2) 6) Vy=—#mR
a vy =(4/1) R (ex—ey), v>=— (4/1) R e,
‘],>lif(4/)31)§3€ex~§—ey) ) <V 20, 5) <vp=—(4/7) Re % v
B) ¢ 16, | =02V 3/3n) <vd =0,300 <u. .
1 17. 28) (o= 3nR/1:-47 M/c, 6) | <v) | =2RJt=1,00 m/c,
R ‘_,G:WR/I2 0,94 m/c?.
B O ey = @a/m) (e -+ e, | @> = (2 F/) a=0,900a,
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1.19. a) Tpaexropuell siBAsiercs npAmMasi JAMHAS, BHXOASILIAS, U3 HA-
yaja xoopausat; 6) Tpaektopueli sBAferTcs JHHHA, BCE TOYKH KOTOpOH

J2Kar Ha cdepe pagMmyea r ¢ UEHTPOM B Mayage KOOPAMHAT

1.20, a) s=500 M, €) |Ar|=500 m, B) wacruua NBHKETCA B OEHY
CTOpOHY HO NPSIMOJHMHEHHOH TpaekTopuH, nosromy s={Ar|.

1.21, a) v=~6fe, 12, (m/c),  w=6ey (u/c?), ©) v=63 m/c,
B) s ~ 63 M.

©1.22. a) Ar=2e,|4e,--8e, (M), 6) v=13 wjc.

123, a) v=5,4m/c,” 0) w=a(le,3e,+4e;), w=54 m/c?
£) §=13,5 M, T) 4acTHUA NBHKETCH PaBHOYCKOPCHHO O NpsaMOIuHEHHOH
TPaeKTOPUH, -

124, a) M=V [T =0,71¢c, 6 s=wli/g--hg/(g+w)—
—wty V' 2h/igtw) =19 m. :

125, R=[v ()1} [¥ ()f =15 ()2

'1.26, R=1%w.

1.27. Flo oXpyXKHOCTH WJY BHHTOBOH JHHHH.

1.28. a) do/dt =—0,53 m/c?, 6) R=38m. -

1.29, a) v,=— 2n/T) asin 2x/T) ¢, we=— 2n/T)*a cos 2n/T) ¢,
6) s;=+0,293a, B) 5;=0,707g, r) s=4a.

1.80, =0, w=00, o.=mn/2, YacTHna ABHKETCA DABHOMEPHO IO
-OKPYKHOCTH pamiyca R=a/o.

1.31. a) r=a(cos ot -e,--sin ot -e,), v=aw (—sinof-e,-|-cos of-e,),

W= — a0? (cos ©f e, -}-sin of-¢) = — 0, r=g, V=00, W=002

6) tv=0. D70 03HAYAET, YTO BEKTOPH F ¥ V B3AUMHO NEPLERUKY- -
JISPHBL . ,

B) rw=-—0%%=-—rw. 210 0SHayaeT, YTO BEKTOPHl I H W HMEIOT

NPOTHBOTOOKHbE HANPABIEHUA.
r) %24 y? =0 —OKpYXKHOCTL paguyca a.
a) Tlporus "acosoi cTpesKs.
¢) Uactnua /BHXETCA pABHOMEDHO MPOTHB 4YacoBOH CTPEKH IO
OKDYKHOCTH DAY &, UEHTP KOTOPO# HaXoAHTCHA B Ha'laje KOOPAHHAT.
) HanpabJienHe IBHKEHHS 4aCTHUB H3MERHTCSA HA NPOTHBONOAOKHOR,

_ vy sino _ vgsin 20 __ vbsin?a
1.32. a) T= ) 6) I—T, B) h—-——Tg———,
2
R S vl dlvl_ .
ny= Qv%coszax_ ' A)‘ a|=¢ —a % © Ro‘gcosoc’
2 2
vg cos2 &
RO,.___._"_E___

g "
1.38. (WO =v,-+g1/2.
1.34, ao=11,5° unu 78,5°,

s 1/2
1.35.v(s)=[u%+2 f(s)a’s} .

Sy

s
ds
1.36. tzg—v—(g)—.
0:

1.37. a) s:%"-(l—e—ﬁf), 6) v=1upe~b, B) s vpf, v & vy (I'—08F).

1.38. Koﬁc’ramaib €CTh BeJHYMHA, 06GpaTHAasl INPOMEKYTKY BPEMEHH
., 3a FOTOPHIl CKOPOCTb YACTHIL! YNMeHbINAeTcs B e pas.
1.29, s=2ueb/3v=7,0-10% M.
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1.40. sinay/sin g =1py/va=1,67." o
1.41, a) 0,01, 6) 0,001, B) 0,005, r) 0,08, n) 0,002, ¥} 4.10~°,

1.42. a) «=>5,7°, ) t:‘l/l/vz——uzzlo,1 ¢, B) s=201 m.
1.43. a) Tlox yrnom x Jmuun AB, cumyc KOTOpOTO paBeR /v,
6) ty= 2V F—iB1) ~ 402 ¢ (402,02 o), f3= 20/ (0P 1)

2
~40dc (40404 ) 11:—1}—(14-—21—%) ~ 4020 (402,00 o),

21 /. u? :
t __7<1+_Uz_/ ~ 404 ¢ (404,00 ),

144, a) a=arccos (u/v,) =T78,5°,  6) f=(v,/g) [Vl Y .

—V 1—(2+2en)/od] =11,5 ¢, B) s=uf=1,15 kM,
1.45. 0,;=2,66.10-¢ pan/c=0,037w3.
1.46. p=0.

1.47. a==[0a), a=—0%.

148, vi=uv (e, +ey), va=2ve,, V3=0v(e,—e,)

1.49. a) Q=0 cos 0't-e,F-0sino't ey 0'e;, P=00" (cOS0f )=
—sinw't-ey), Q=) ¥ F 07, p=00"; 6) a=arctg (0'/o); B) @=1/2

1.50. 2) ¢=20 pax. 6) Boxpyr ocu, Jexamell B NJOCKOCTH £, §
# ofpa3sylomell ¢ ocsio ¥ yroa, pasablil 63°,

1.51. B=4,7 pag/c2. :

1.62, <w)=s/tR =29 pan/c, B> =uvy/tR =24 pan/c?,

1.53, s ~ vo (f3— £3)/2=5,7.10? m.

1.54; £=0,25.

1.55. 1. a) F=6,0H, 6) F=4,0 H.

2. CyMMa pesyasTaToB B caydasix (aj H (6) pasna cune Pg.

1.56. a) F=[Fomy—im mog (y—ky)|/(my--my)=7,2 H,

6) F=[Fymy— mumyg (o~ ky)]/(mg-+my)=2,8 H.

1.57. a) F=4,8 H, 6) F=5,2 H.

188, 1. a) w=g ((my—m,) sinra— (kymy -+ kamy) c0s a]/{mi -+ mels
=5,8 m/c?, 6) F=nmymyg (ky— k;) cos a/(my - my) = 0,83 H. .

2. Bropoii 6pycoK cKOAL3MA 6L ¢ GONBIIMM YCKOPEHHEM, YeM nepmsil, -
B pesysiprate 3a30p Mexay Opyckamu yBeAHUHBRJICS Gl €O BpeMeHes,

1.59. a) w==g[m— (k- ky) M|/(2M 4-m)=0,98 m/c?, :

6; ;12—‘— Afllgv}I?Q(_l}v'I;kl);—MQ(kz—kl)]/(m:ll—!}—Im) =2,0 H,

B) F=mg|/ - )1/ =4,4 H,

160, Forgr2 o, L1 Y EMAm)

1.61. x%--y%==(mv/qB)2.

——— .

1.62. a) n=(1/20)V g/V B—R5—0,296 c-1=17,8 mun-1,

6) F:mgl/’}/—."“——Rzr—-l,OG mg=2,1H,

1.63. r<< 1,82M-

1.64. a) h=10/2g =0,46 v, = ine="0, =
o r)) u:ufz%,oo J/GCM 6) {i=ve/gsina=0,89¢c, B) ¥ h-A

1.65. a) h= 10§ sin a/2g (sin o1~ cos &) = 0,36 n,

6) t,=vg/g (sin -k cos @) = 0,70 c. ‘

B) ta=1Up/g Vsinto—k2 cos2a=0,93c,

1) v=uv, V (sin @ —Z% cos &)/ (st & | % cos @) =2,3 m/c,

2) A=— muik cos a/(sin o--kcos o) =— 1,9 JIxk,

1.66. 6) v={(mg/h) (L—1m) (1—exp (— ki/m)].

1) Cp. ¢ oTBeTOM K T, 6) sagauy 1.42,
kis



167, a) k=n/(1 —1)=0,38, 6) A=—mgly (I+—1)/2=—9,8 MII)K,
B) v=V gl (1—1n)=2,67 M/c.

1.68. a) F() 3mg21f2/2l_-3mg ({—h)/l (h—BbicOoTa BEepXHETo KOH-
1a LEeMOYKH Had cTOJoM B MOMeHT 7); Takum obpasom, F (f) pasHa yTtpo-
CHHOMY BECY HaCTH LIMOHYKH, JIEXKailel B MOMEHT ¢ Ha crose. 6) {F) =mg.

1.69. A=6a Ix.

1.70. a), 6), B) A==0,
1.71. A==0.,
Sy .
172, A= S mw_ (s) ds.
S

1.73. a) <P>—m1/ g“h/2 =97 Br, 6) P=<P>V 2=137 Br.
1.74. A————-—l—mgh Aconp

L.75. 4) P (f) =mg (gt—v, sina), 6) P =0, B) {Pppog= —1amguyX
><smoc r) {Pdpoz=0. \ ‘

1.76. P (t)=(1/m) (2[3—|—3t5)

1.77. a) AE =3 Ik, 6) AE=—2 JIx.

1.78. a) —AE-—3,ZL)K 6) —AE=2 IIx.

1.79. T=F, (xg—%1) FFy(y2—y1) - Fy (2a—2) =14 ,[[}K.

1.80. a) A:— 10 Ik, 6) KHHeTHUecKasi SHeprusi mojayyaeT mpupa-
ienne AT =— 10 Ox, T. e. yMmenbwaercs xa 10 Dx.

1.81. OueBupgo coorHoweHue: R;= Ry 4-r;, e R,-—pa;myc BEKTOD
i-d MaTepHa/IbHOI TOUKH B J-cHcTeMe, Ro— paluyc-BeKTop LeHTpa Macc,
F;~—pafiyc-BeKTOp i-i TOUKH, IpOBefeHHBIN K3 LeHTpa Macc. uddepen-
uHpoBanHe 9TOro cootHomenud Aaer: V;=Vc--v;. Ilo onpeaenennio

i ‘
Tfu =5 Z m[Vf = 2 m; (Vc + V)=

_—Z m,Vc+VcZ myi+ me

IlepBoe _cnaraeMoe MOMHO Hanucath B BHje: /ymVE (m—»Zm)
Cymva 2 ‘m;v; skBusaitenrtHa mVe, rae V('-—CKOpOCTb nentpa macé
B I-CliCTEME, T. e. HYJs; CJEIOBATeNbHO, BIOPOE CaraeMoe paBHO HYJTIO.

Tpetbe cnaraeMoe ecTh Ty, Takum obpa-

Uk _ soM, Ty=Ty-}-Y.mVe, Irro H-TpeGoBaoch
JOKa3saTh. .
1.82. A =—-28 I[x.
\ - 1.83. T=24a.

1.84. a) Ui =103, 6) tl > tg.
1.85. Bpewms cockanb3biBaHHA AAA 06e-
alb 3aj2b HX TJIOCKOCTeH OfIMHAKOBO.
0 ¥ s 1.86. A=— mgh.
\__— 1.87. h=2/,R.
1r88 a) h—;’/zR, 6 F é)) (l :
Puc. 1 - 89. 1. a) yr=e,, v(/n=
=—(1/r¥e,, ) v (")={(df/dr) e, (e,—
OPT pamHyc-BekTOpa r Touku P).
Hpnmeqanne B ‘cayyae 6) e,_—-e,, B cayiae B) e;==e,,
ecnit df/dr>0, 1 e;=—e,, ecmu df/dr < 0,
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»

- 1.90, a) F=(a/r¥e,; A:0,082a,«6% F=—kr, A=—7,58, ‘
1 \
161, a) F=a “?ex+(ff+fz—) ey"‘z‘ya_'ez}a 0) A=Ui—
a :
——U2=———3~. ‘ B
1.92, a) Ja, npu r==3a/2b. 6) Cu. pnc. 1.
193, U=—2T, E=--T, E=U/2. _
1.94. Tlpu vy > V2a/mr0 no runepGoJie, npH UO=V2a/mro no na-

paGoste, mpu Up < 20/mry 1O sAMMNCY (B YacTHOM Clydae MO OKpY K-
HOCTH).

1.95. Mpu vo=V &/mr,, uTo paBHOSHAUHO ymosmo E=—ma?/2M?

(E—~mnonHan sHEprHA, M=—MOMEHT HMNYJbCA HACTHIH),

1.96, hg»—2m1h1/(m1—}—mg)-—~l 50 M.
1.97. k=mgsina (n-1) v2=0,66. -

1.98. a) Al==F/k=0,53 MM,

6) v=V2( g——-F/m) (a-F/B) = V 2 (g—F/m) [,=4,2 m/c,

352 2 .
B) Alpaxs= + ]/T_gk—_’i.+—(mg—1?)zo=103 ey Alpyay

—{— ]/ 4 (mg—F) lozAln—}-AlK“H—~5MM+97 MM, rae Alguy —
YJLJIHHEHHe, CBfI3aHHOE ¢ KuHeTHuecKoi sueprueit T, npnoﬁpe-rennon Myb-
TOH Npy ABHKEHHH JO ynopa, COOTHOIIEHHEM kAZK,m/2 T = (mg—F) k.

1.99. rc=0,23e,+0,18¢,-1-0,18¢;, |rc|=0,34

1.100. m_n msnRs/(R ¥ nR3)=17,3-102 xr.

- 1101, 1=3/:h.

1.102. p=0.

1.103. LlenTp Macc HemojBuKeH.,

1,104, JIpmKeTcsl ¢ ycKopeHHeM €.

1.105. a) Ap=mgt, 6) {pP==mve-} mgr/2=1py-}-Ap/2.

1L.106. p=rmv,-} (F /o) [ex sin ot —ey (1 —cos wt)].

1.107. O6a wapa GyayT ABETaTbCA CO CKOPOCTHIO 2,00 M/c B HanpaB-
JICHFM, B KOTOPOM JI0 COYNapeHust IBUTAJCH IlepBHil Iap.

1.108. a) =172, 6) n=10/11 =~ 0,91, B) n=1/11 ~ 0,091.

1.109. a) mj < mp. 6) Ilap ocraHoBHTcA. B) Illap 6ymer JieTeTb
B OOpaTHOM HANPaBJEHHH C NPAKTHUECKH Takoit Ke no MOZYJIO CKO-
POCTBIO, C KaKOA OH JBUrajicsi 10 yAapa.

1.110. v5,=—1,40 m/c, v, =0,60 M/c.

L1il. 1. a) my < mg, 6) m1<3m2, B) my > mg, T) mj < Mg

2. Hert, HeBO3MOXKeH.

3. B« 45° '

4, a) n= 2m1/(m1+m2), 6) N=m/(my-{mg), B H I) M=
= 4m1m2/(m1—{— o).

LM< 3/4.
‘ 7 my=ms, f=0.

8. a) p=4°, 6) p=45°

L2 L oy =(vy/2) (1 =V T=1), va=(00/2) 1+ V¥V T=n).

2. a) CKOpOCTH 11apoB OJHHAKOBHI-—a0COMOTHO HeynpyTHit ynap,
6) vy=0, vy=1y—a6coMOTHO yNpyrHil yaap. :

1.113. a) v, =0,02600, -v,=0,974vy; 6) v;=0,146v,, vs=0,854v,;
B) 01—0 34200, U2—0 65800

1.114. v=1,0m/c (HanpaBJerue V [IPOTHBOTIOJIOKHO HaIpABJIEHUIO Vo).

1.115. rmm-—4ke2/}wo——0 69.10-12 M (u= mpma/(mp—{—ma)-—npu-
BeJIeHHAast Macca NPOTOHa M anbrba YACTHLEY).
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1.118, 2) v——u[l——exps mi/M)}=4,5 m/c, 6) Umax = 4= 10,0 m/c. -

1.117. a) N=—2e,— lle,--10e; (H-m), 6) N=15 Hem, B) N, =
= 10 H.m.

2
1.118, F=— ———==3,3 gH.

1

1.119, AM:——-40ex (&r-M2/c).

1.120. M_—-(mvo sm%tcosoc/?g) e

1121 1 2) p=pitps %0, 6) Mi=[lpat-br(pa—piln, My=
— Upik b i pa]n (Mg % M.

2. a) p=0, 6 Ml__Mz_lpn (cp. ¢ MOMEHTOM Maphl CHJI).

1.123. BocnoabayeMesn cooTHouexuamu: . R;=Re+r; Vi=Vev;
(cm. otser x samave 1.81). Ilo omnpenenexiio

Mo——E mi RV =2 m [(Rg+1) (Vo vi)l=
= D m [ReVel+ 2 m: [Revil 4 25 my [nV el -+ 25 m frovil.

ITepsoe cnaraemoe MoxkHO HanmeaTs - B BHze [Rc, mVe]=I[Rcp]. Bropoe
cJ1araemoe [Rc, E m, v,] [Re, mvo]=0 (12K Kak V¢~ CKOPOCTh LEHTpa
Macc B I-CHCTeMe—— eCThb HYJb). TpeThe ciaraemoe [Z msr;, VC]

=[mrg, V] == 0(roTOMY UTO I'c—PaUyC-BEXKTOP IEHTPA MacC B L-CHCTeME —
ecTe HyJb). UYeTseprtoe ciiaraemoe mpeacrasiser cobolft Mg -—MOMEHT uM-
ny/dbca CHCTEMBI MaTepPHANBLHEIX . TOueK B u-cacteme, Taxum. ofpasom,
Mp= MC—{—[RC, pl; uto u TpeGoBanOCh LOKA3aThb.

1.124, a) N=1/ymghsin2a-+n, 6) M=1/smgh sin 2a.-¢n.

1.125. a) N=—mgug cos &+le,, 6) M=— 1/2mguo cos a-f2e,,

1.126, | AM | ==1/ymguv,1? =2,5.10% kr.m?/c.

1.127. a) Tagrenn BpallalOTCs IO 4acoBOR CTpesJKe ¢ OAUHAKOBOH
YIJIOBOH CKODOCTBIO, HEHTPHL TauTeNell HemogBuxHe, O) ©=2ufl =
=2,00 pan/c, B) T=mn/0=1,57 ¢, r) rautesu ABHKYTCA NOCTYIATE/BIIO
¢ TOfl e CKOpOCTHIO H B TeX Xe HalpaBJeHMsAX, YTO H BHaualje, yja-
JASCh IPYr OT Apyra.

1.128. a) UenTpnw ranrtenefl ABIWKYTCS BAOJIb NepBOHAYANBHEIX Ha-
NpaBJienil, TaHTe/H . BPAMAIOTCS BOKPYr UEHTPOB MO YacOBOH. CTpesike,
6) ve=v/2==0,500 M/c, B) m_v/l—l 00 paa/c, r) E ymeubiaerca B ana
pasa.

1.120. 2) Llentpst rantened apmxyTcs sHu3 (Ha puc. 1.24) o CKo-

pOCThIO U, TAHTSIH BPAIAOTCA IO JACOROHK cheJme C ONHHAKOBOK yrao- -

BOI CROPOCTHIO ®, 6) ©=20/=2,00 pay/c, B) T==m/w=1,57 ¢, 1) aeBas
FagTe/b HOKOHTCH, NPaBaf ABHMKETCS NOCTYNATENBHO C TOM ke CKOPOCTHIO
H B TOM e HAnpaBJeHHH, YTO W BHauaze, yAaAAdch OT JieBo# rantess.

1. 130 6) Uenrpn ofenx rauteneil NBHKYyTCS Brms—nenon €O CKO-
poctsio ve =1/,0=:0,500 M/c, nPaBOil CO CKOPOCTHIO U( == 3/y0 = 1,500 Mm/c,
B) ooe TAHTENH BPAIAKTCA C YIVIOBGH CKOpOCTbIO @ =v/l==1, ()0 panjc,
1) E ymennmaercsa B 4/3 pasa (cp. ¢ oTBeToM K II. I) 3ajaun 1.]128).

1.131. <v)>=2,98-10% M/c = 30 KM/c, Upay = 1,017 <0> 3,03. 104 Mm/c,
Umin=0,984 (vd> = 2 93.10* m/c.

1.132, p=m/2.

1133, p = m(l—m/M). :

1.134. a) Cuna rtaxecru mg, cuia HOpMaJIbHOFO JAaBJIEHHs CO CTO-
POHbI JMCKa, PaBHas — g, W HANPABMCHHAT K OCH BPALICHHS CHIA Tpe-
HHf, MOAYJb KOTOpOlf pased mwir. 6) B cucreme orcuera, Bpamamwieiics
BMecTe ¢ qucKoM. B) B cucTeme oTcuera, Bpamiaiiieficss BOKPYT OcH Bpa-

WEHUsA JUCKa ¢ ymoson CKOPOCTBIO, OTVIMYHOH OT ®.
1.135. P=0,
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1.136, A=0.

1.137. A=mo? (Ri—R})/2=15 Iix.

1.138. Teno. OTRJAOHMTCS K BOCTOKY Ha paceTosiHme x = (2/3) wgzhX
XV Thig=0,69 mm, As=azh V /g =(3/2) x.

1.139. a) s-mRzlv 6) He BABUCHUT.

1.140. a) Ha o2 sin ¢/v=1,03 MM Bnpaso (T. €. Ha BOCTOK), 6) Ha
1,03 mm Bupaso (T. e. Ha 3anaj).

1.141, F= 2mvm3 sin ¢ =0,38 gH.

1.142. a) v' =1/, [re}, 6) v——1/2 [or].

1.143. a) v=(l/0) In [yl +V {/l)E—=1]=3,0 ¢,

6) F=mV 40t (P— )+ g°=1,00 H,

B) A=mo? (12— 0)=0,10 Ix.

1.144. N=—2ma*e.

1.145. M (f) =— mv*?e@

1.147. vo=vy-}[ory,):

1.148, r= vot+[mv0]/m2=votex—-(vo/m) ey.

1.149. F{=1,76.103 H, Fy=1,18-10%

1.150. Fy{=—20e, (H), 6) oy =>60°,

1.151. LLeHTp MacC TeJa JBHKeTCH IIo mapabosie ¢ YCKOpPEHHEM g

1.152. wc=0,11 g.

1.153. Her, he MOTYT. BenepcTsiie 3KeCTKOCTH CTEPXKHA COCTABAAIO-
muHe ofeHx CcKopocTeii B HANPABJCHUH CTEPHKHS NOMIKHLE 6biTh" OfiHA-
KOBBEIMH.

1.154, [==pl2, e p=mymy/(m;-}- my) — npuBefCHAAT Macca YacTHIL.

1.155. [=1/3mR2.

L156. a) <pdy=1/3 (91+2pz)*’/391:1 17.103 Kr/M3
1/2(910+ pz)~2px. <P>v7 le<p>rr 6) [ ——13/10911nR4—3°/7omR{

7 /35 .
1.157. —2/5mR2

1.158. I=3/,,mR®2.

1.159. a) Ic—.ll omi2, 6) I==1/gmi2,

1.160. a) /-=1/y9m (a®4-b%), 6) l——llsm (a® - b%).

1.161. I =1/sma2.

1.163. [ =1/;yma? (cp. ¢ oTBeroM K 3ajaue 1.158).

1.164. a) ]nﬂpaM/ll(OHyC‘“‘ﬂ/3"‘l 047, 6) 1xy6/’map~(5/12)>(
X (471/3)%/® = 13/12 =1,083. \

1.165. Il———lg 1/ mR2 13 1/2mR2.

1.166. J=m (}/4R?*- 1/12 ).

1.167. h=R V3.

1.168. I=m (3nR4 4a%)/6 (nR2— a?) =0,106 kr-m2

1.169. [ -1, =1,

1.170. [=mR?/4.

0,28 0
1171, l=10—2<0 0.9 0 (KI‘ ‘M),
0

1172, b,=b,=b,=0.
1.173. b"—a” i

,100 0
1174, 1= 0 100 0 =0,100 0 =
0,100

=0,100 E (xr- M2) (cM. sanaqy 1. 173)

1.175. Ilpu Bpam.emm TeJla BOKPYT OAHO! M3 €ro IMaBHHIX ocelt
wHephyn,
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1.176. Ecau: a) Teno spisietcs MAPOBEIM BONUKOM, 6) BekTOpHt ¢ u N
COBNIAJial0OT MO HANpaBJIeHHIO. ¢ ONHOH M3 IVIABHHIX OCEl MHEpPUHH Tena,
1.177. Ilpu BpauleHuH TeJla BOKPYT OAHOH H3 €ro IJaBHbIX OCei
HHEPILLUH. : L
. 1.178. a) M=1,5.10-2 kr-m%/c, =24° @) T=1,2,10~2 [Ix.
1.179. a) M (/) =2mr?e (f). 6) He sabucur.
1.180.. M =2/;mR%0. ]
1.181, OcraeTcsi MOCTOSHHEIM.
1.182, M1=mUQR, M2=1/2mvoR, M3=0. } B ‘
1.183, My=17,0-10%8 grimtjc, M=2,7.10% gr.m?/c=3,9.10% M.
1.184. a) Yriosoe YyckopeHHe B MakcumanbHO B MOMEHTHI, ‘KOFAa OCh
UWIHEAPA HAXOAHTCH HA OAHOM YPOBHE C OChIO BPAaIUEHHH, § MEHHMAJIBLHO
B BepXHEM H HHKHEM IIOJOKEHHAX LMAHHAPA. O) Pmax=28/3R, Pmin=0.
1.185. a) w=1/,g=1,6 M/c?, Fis=1/Mg=16H, Fy=13Mg =
=3,2H, F,=3gmg=4,1H. ‘

6) w="1/sg=2,0 M/c?, Fia="1/sMg=2,0H, Fy=F ,=*/;mg=4,0 H..

1.187. a) Po=12ga/(*+12a%) =11 pan/c?, F,=mgl%/(I*-}12a% =
=5,3H=0,89mg, - ‘
L 6) =2V 6ga/(IF112a2) = 4,6 panjc, F=mg ({%-+36a%)/(12+12a%) =
=7, H=1,21mg.

1.188. . a) o=V (3g/l) [T cos go— (71— o) sit o] =6,6 pan/c,
6) M=mlV {(gl/3) [1 - cos go— (— o) sl ] = 0,44 kr-mP/c.

1.189. M=mh V ghj3=4,7-102 xr-m/c, v=V 3gh=9,5 m/c.

1.190. a) x = [2/12a==20,8 cM, 6) nuHelika Bpauaercs BOKPYTr Touxu O
¢ yraoBoft cropocrbio ®==12pa/mi?*=23,0 paxn/c.

1.191. 1. k=2?/; tg @ =0,165. ‘

2. a) Ilapuk CxOAbL3UT MO IJIOCKOCTH, OJHOBPEMEHHO BPaUACh,
) vq=(sina—7/ykcosa)gl=19 M/c, vp=(sina-+3/4kcosa)gt=
= 86,2 M/¢, vo=(sina—Ekcos a) gf =4,1 m/c.

(=Y

1.192. a) #;=3vy/2g sino=1,34 ¢, 6) h="3v}/4g==0,69 M, B) £, =

=#=134c¢, 1) v=1y=3,00 m/c. :

39,

1 = =

1193, a) 1y e T W) 1,03 c,
3vdsina

0 b= e NagmR) — 0103 ™

B) ty— 3% =141,

2V g*sin? oo Nip/m2R2

/’gsina—NTp,/mR 994
D O=% Y eSma T NymR M

A 3uIN 1y
B A=— 2R (gsino -+ Npp/mR)
1.194, 1. Karyuka aTurcs Ge3 CKOJbXKEHHS, €ClTH
F < kg (I 4 mR%/[mRr-1I cos e+ ksin o (I +mR?)].
2. a) KaTymlKa nonseT no nJOCKOCTH, HE BpaDiasch, C YCKOPeHHEM
0, =0,61 M/c?, 6) KaTylKa HemoJBHXXHA, B) KaTYlUKa KaTHTCA 6e3 CKOJib-
wenus Bnpaso, w,=0,36 M/c?, I) KaTyuKa KaTHTCA 6e3 CKOJIbXKeHH:
Breso, w,=—0,30 M/c.
1.195. a) =V 3h/g=0,39 c. 6) F=mg/6=1,64 H,
1196, M ({)==(mgR— N, ¢.
1197, M=(I/R®*|-m)vR, T = (I/R*+m) v*/2.

—3,1 JIx.
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1.198, a) o =wo/4, 6) YMEHBIUATCH B uyeTbipe pasa,
1.199. 0 = 6m’v/(m--3m') [=0,62 pagjc.
1.200. a) w=12m'v/(3m’4-m) I=1,24 pan/c,
6) V' =~ v (m—23m")/(m-+3m')=—48,9 m/c.
1.201. o =[2m'/(@m"+m)] v'/R.
t3

1.202. A_—.S N, () o (6) dt.

¢
1.203. T = g%m’ [(2m’ +-m) = 100 [x.
1.204. a) w={2 (mgr— N)/(2m-}-m’) r?] £ =29¢ papn/c,
' 'r+2N/g
6) F=ma S It2NIE gy
6) mg GmEm) 1 81
B) t=V h@mt-m) r/(mgr—N)=19c,
1) v=2V h{mgr—N)/@m-4m') r=7,2 m/c,
B A=— Nn/r=-—93 JIx.
1.205. 8) m' > Nyp/gR, 6) m'= (w/2) Nzp/gR.
1.206. A= mR2w%/4.
1.207. ¢P>—mR? (0i— w})/4¢.
1.208, N ==3]w?/8nkF R =50 o6.
1.209. /=00’ R?/2g=9,8 cm. _
1.210. a) o =mgi/lo=1,00 pag/c, 6) P =ww’ sin ¢ =mgl sin /==
=50 pag/ct. ‘ ‘
. L2l1.a) B=(mg!sina/l) (cos 0t -ey—sin @'f-ex) =50 (cos 1{.e,—
—sin 1f-e,), :
©) BeK”g‘Op P nepneHAMKyAsApeH K BEeKTOPY © H JIEKHUT B MNJIOCKOCTH,
NEePNEHIRKYAAPHOR K ocH 2.
1.212. @ =17,04' (B nepsom npubmmxenun ¢ =17,19').
1.213. y=or2/kimM =6,7.10~1+ H.m?/kr2,
1.214. F=6,7.10-1' H. ~
1.215. Cuna ypemmautest B n*/® pas. _
1.216. a) F ==ymM/a%-2 V' 5, 6) F = ymM/b%, By F=F":2/[V'5 =
=0,894F'." -
1.217. a) F=ymM/3a2, 6) F=vymM/b%, B) F=94/sF'.
1.218. a) U=—ymM/V RE+ %, 6) F,o=—ymMx/(R2-+x%)%2,
B) Us—ymM/x, Fyo=—ymM/x2
1.219.3) F = 2nymo (1 —b/V 0®*+R?), 6) npu b/R < 102,
1.220, a) F=2aymo. 6) F ne sasucur or b. B) F=_2mympd.
1.221, F =2mypmd=0,42 mxH.
-1.222. F =2nyp%d?=0,42 MH.
1.223. a) F=2ymA/b, 6) M=2b\.
1.224. dS=R2dQ.
- 1,225, dS=R?sin 9 d9 dg.
1.226. dQ==sin ¢ dd do.
1.227. F =0.
1.228. F=0.
© 1.229. F=ymM/2R?, : _
1.230. a) U (r)=—ymM/R =const, 6)-U (r) =— ymM|r.
1.231. 1. ay U (r) =—3/;ymM (Ri-+R9)/(R1+ RyR; -+ R3) =const,
6) UAr)=—ymM]r. '
2. Buyrpu caoss F=0, Bue cos cuia TakoBa, Kak eca Obl Macca
€051 6mJIa cOCPEflOTOYEHA B €ro LEeHTpE. ‘ .
1.232, a) g, y, pamuyc 3emau, 6) y, Macca e, pajudyc 3eMHOH
OpOHTH, nepHOX ofpameHHs 3emad no opéure,

8 U, B. Caneanen 225



1.233. a) m,- gR%/y=5,97-10 xr (R3— cpegymit paguyc 3emun),
o5 5.5 10% ke/m?, 6) mC=4ﬂ2Rgp6/Y7‘2= 1,98 1039 kr (R 5 p6—cpen-
nuit pajuye sempofl op6ute, T-—neprox obpamensa 3eMau  BOKPYT
Coamia), <pds=1,40-103 xr/md. _

1.234. a) F_;=35-102H, 6) F_=1,92-102H=1/;4F

1.235. w=6,0-10-4g=5,9-10~3 m/c? =~ 6 mm/c?.

1.236. v;=V gR3 =79 kM/c (R3 —pamuyc emmr).

1.237. v,=V 2gR3 =v; ¥ 2 = 11,2 xm/c (R3 — pamuye Semn).

1.238. B cayuae 6).

1.239. R=}/ yMaT?/dn?=4,22.10" u=6,6 R3 (M3 —mdcca 3em-
au, T—nepuop obpamenust 3emIn BOKPYr cBoell ocu). :

1.240. R3=0T?, rpe o-—HE SaBUCAINHH OTF MAcCH HaAaueTh Koag-
duument, pasumii yMc/4n? (Mc—macca Coanna).

1.241. TM=1,88 TOJ. .

1.242. a) g =g[R3/(R34-M]? rae R3z—paauyc 3emtu,

~6) g (100 km) =0,97g, g (1000 kM) =0,75g," g (10 000 km) =0,151g.

1,243, a) U=mgR3h/(R3-+h). 6) U = mgh. -

1.244. Bpesem Ge3pasmepHBIC BeTHYHHBL: a= gRy Jug cos?al, X =g —
—V¥ a® "2 ijcos? &. Toraa: &) h—=Rz(l—x)/x=1,00.10° 1, 6) v =
== XU, €08 ¢t =3,2.10% m/c, B) Rkp-——v% cos?o/g =1,38-10° m.

1.246. a) w(r)=gs/R3s (R3—pamuyc 3emany, 6) v(r)=
=Vg (RE—r2)/R3, B) v(0)=V gR3 =79 rujc=0;, 1) T=2mX
XV R3 Jg=284,4 Mun =1y, n) {v)=(2/n) VgRs = (2fs} v Q).

_f mg(r*—=3RY2R aan r<R,

1.247. a2y U (r)_—{ ZmgRYr . mmm r= R

6) U (0)=~—3/,mgR==23/,U (R). S

1.248, a) Uentpobexuyio cuiy nuepunn Fygn cuny Kopuoymea Fg.

6 Fyo=Frx=4F;=14110%H; F,s nanpasnewa or Coxnua,
Frx—u Comuny. 5 o

1.249. F=m (gouz+®3R3), e 03— yriosas ckopocTs Bpametns
3eman, Rz —paguyc Jeman.

1.251. a) t1=_T/]2:(l/3) (T/4), 6) 't2=TfG:(2,/3}€T/4).

1.252, a) <up=10,40 mM/e, 6} <v>=0,57 m/c, B} <w>=0,23 m/c,

1.253. a) (v> =0, 6) <v>=0,40e, (M/), B) C¥>=--0,40¢, (m/c).
1.254. o=v,/a.

1.255. a="vh/wy, ©=1,/0,. :

1.256. a) aw?® > g. 6) B MOMeHT oTpuBa nIaf6E naar¢opMa JBHKET-
¢ BBEPX OT CPefHero MOJOXeHHs (x>0, x> 6). B} h=g/2w?
+ a?0?/2g =25 cm. ( ). B & +

1.257. {sin? x> ==<{c0s2 x> =12,

1.258. A=0.

1.259, a) x%/a%-pi/mPa?e?=1, p) S=(2n/w) E.

1.260. o= (2b/3a)* V 2bfm =(1/r}) V %im, rre ro— pasuosecioe
PacCTORHME YACTHILL OT HEHTPA NG

C L261.-2) I=0,248 M~ /s M, 6) T=2,006¢ = 2c.
1.262. a) !=0,313M = */aM, 6) T=1,64c ~ I 5c.

1263, x=(/D/V3, omu=V @ V5.

1.264. F=mg cos (P €08 04) + mle?, sin® of,

C~-3+
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1.285. . a) MasTHEK OCTaeTcA HENOABHIKHEM, 6) MasgTHHK PaBHOMEPHO
BpanaeTca BOKPYD TOYKH NojBeca. :
1.266. a) 7=2T,. 6) w=23g.

' 4
1.267. a) w=0, f/(gz—‘Zgwcos atw?/g? 6) o= 1/3:

= ],190)0.
1.268..T=2nV R3/g =844 wun.
1.269. 0y =1/s@max-
1.270. a) T=0,200¢, a=0,0100 M, 6) x=0,0100 (1~ cos 10nz),
1271, o=V 2pgS/m=9,9 c-1. ‘
1.272, T=2xV (@myR%+ 2myl%)[3mag (14-2R) = 1,50 c. _
1.273. @, ==arccos {1 — [m/(M +m)]2v¥/2gl} =4,6°, T=2nV g =
= 2,0 C. . ’ .
1.274. a) o=V kjm=19,4 c=1, rne-k="kiky/(k;--#3) (cp. ¢ BhIpa-
KeHHeM JJIs NpHBeIEHHON Macchl), 6).@ =26 MM. ‘ .
1.275. a) o=V 2k/(@m+ M)=16,9c=1, 6) Fy,,=ka-+mg=14,8 H,
Fop=m(g+a0?==11,2 H. , o
1.276. a) LleHTp Macc CHCTEME! OCTARTCS HEMOABMIKHEIM, 0) © = V'k/;,t,_
rae (= mams/(mi—+ mg) ~ IPHBEJGHHAN Macca IAPOB, B) Umax == AW =
=aV k. |
1.271. -a) vo=mwo/(m1-+mz), 6) EpOC'r:EnnnHml//(ml --1mg),
Eyoxe6= Engnumg/(mi--my), rze -Epqogn = M1Us/2 —noauasa SHePIHA CH-
cTeMbl, B) m:V;f_/_u, Tae ‘= Mmymg/{my - my) — NpHBeACHHAS Macca CH-
CTEMBI, Q=70 Vu/k.
1.278. a) o=V EmRE=10,0c"", 6) pn=V Qi+ QemR¥/2k =
== 0,100 pan, o =arctg (— Qo/@e0) =—0,93 pax. .
1.279. T=nR V 2u/k=1,00 ¢, rae p=mymy/{ms--mms)—mpune-
JieHHasl Macca JMCKOB.
1.280. 2) o=V kim— p?=8,0c-1, 6) B caryuae, Koraa ¢ = (k/m), °.
KOJIeGauus He BOSHHKAIOT. ' :
1.281. x2/900 4+ 3%/1600 =1 (x u ¥y BLipaxeHH! B’ CM).
1.282. ¢=20 c. :
1.283. =33 c.
1.284. a) B=Inn/t=0,100 c-%, 6) T=:£/lnn==10,0 c.
1.285. a) Pf=1,00.10-2 ¢~1, 6) A=1,00-10-2, =®) Q=314
r) —AE/E =2,00.10~2,
1.286. Q=195.
1.287. wp=0 ¥V 11402 =103 c-1.
1.288. s=a, (1 +e-VM2)j/(1l —e-M2) —=4,0 M.
1.289. Q=12V T—(0pes/0)E = 4.
1.290. a) wpea ="/} 07— gt m /30" =10,0 c-L.
6) dgea= (2/20'q) V- (@ -+ *— 40%)? 4 16022 =5 MM (¢=lan/7).
1.291. a) Apuu = qiaF , sin @.
1.292. 0pes=V (02 L 02)/2 =224 c-1,
1.293. Wpes=V 0103173 c-1,
1.294. Hert, ne corsacyetcs. CKOPOCTh 3KBAaTOPHAJLHEIX TOUEK Ta-

Koro Ttesa v=-3,3-10% m/c npespiaer CKOpPOCTb CBETa B Bakyyme,
1.295. Her, He coryacyercs, Tak Kak CKOPOCTb HA «9KBaTope» Ta-
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xoto wapuxa Gelia 6ut pasna 0,89.101 w/c, 1. . npedbuNaia G CKO-
pecTb CBETA B BaKyyme Noutu B 300 pas. . : . e
1.296. x'r —4,0-10% &, y'=2" 21,00 o, #'=1,66 ¢
T1.297. a) Crepiens 2, 6) crepwens 1, o )
1.208. v. 0,866¢. s ‘ :
1.209. ) Ally=V T=cos® 0o vT/B-1, 6) —0.005: —« )
1.300. a) Cm. 1.299, 1. a); 6) Jo,5e4;’ ,_)0,2209’?005.’ 0.0085; 0,

1.301. [=0V sin*at-(1— 03/c2) cos? & = 0,94 M, -

' tg o’ :
o= arclg [ ——ee = 49,1°, .
g .
1.302. V = 0,500V,
1.303. S =0,50S,. ‘ \

1 \2 v}z
1.304. v, =c 1-(1—,> ~2 ) =043,

P ’
Ux—-vx_

Yo = 7
- I—vug/c?
1.305. a) Hacu 1, 6) gacu 2.

1.306. lo=(02Ai’/v)V1—v§/c2; a) Ip=400 mM, 6 l.=40 . 108
1307, 3 o134 )l t 30 T, ) 1o==400-10° m.

1308 8) Tu=(ofe) VI—GE=5T7.10-% ¢, ) lu, =
=6,66-10"% ¢, 6) 7Ty=Iy/vy=6,66.10"8 ¢, Ti=(lolvo)l/1-—v§/cz':

=5,77.10-5 ¢, B) Ty= 15 = (lo/u) (14+-V T—03/e?) = 12,43.10-5 ¢,
1.309. As=ct =300 M.
1.310. v=0,995¢.

1311, Av=V AP — (2 yP°+2%)/2 = 0,50 c.
1.312. [=c V T3,

} 12 c -
1.313. = ]/ T2+—C—2- =100 mxc. 0=w=0,999760.

1.314. a) ©'=0,3000, @'=55° 6) v=c(0,620%e,--0,138¢, -
- 0,138¢,), v="0,650¢, o=17,5°, B) v/a')z ,17,( x10,138 ¢, +
1.315. 1. v"=20/(1 4-0v%/c?). ‘
2. a) 0,198¢, 6) 0,8, =) 0,99995c¢.
1.316. 1. o' =v V2_v2/c2.
2. a) 0,141¢, 6) 0,661c, B) 0,99980c.
1.317. v=0,l4 ¢,
1.318. a) 1,005, 6) 1,155, B) 22,4.
1.319. v=cp/V ¥ T m?c3=0,50c.
1820, E=V Ei 1o,
1.821. T=0,414mc2,
- 1,822, v=0,866c.
1.323. p=(T/0) V 1 2mc¥T.

1.324. p=mc V3.

1.325. a) n=2[}11 30/c% 6) 1,971, 1,512, 1,080, 1,0075. B) v
~ 143/ (1—vd/c?).
1.326. v=0,595¢,.
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==O,34 [

1.327. T'=E, {1 [V 1—[1 —(Ey/E)? (1 — v}/c?)—1}=0,65-10- [
(Ey=me2, E=E,-+4T). ) ' .

1.328. 1. M=2m/V T—o%/c2.

2. 2).2,0lm, 6) 2,31m, B) 44,Tm.

1.329. v=10,6¢. : 3

1.330. a) 1,29=1,44p==1,60B%, 6) 0,00504==0,0504p = 0,504p2,
8) 0,0000500 =0,005008.=0,50082, - [lpu B —1 ~T/Eq— o, mpn
p—0 T/Ey— /5. i ‘

1.331. A=E,(1/V T—0j—1); a) A==0,155E,=1,3.10-14 Jix
(0,08 M3B), 6) A=21E,~1,8-10-1% [, (11 MsB). :

1.332. p=(1/0) YV A (A4 2Ey) = 0,67.10-18 xr:n/c,

v=cV (AT 2AE.)/(ATEo) =0,80¢.
1.333. p=F{, V:th/Vm‘zcz»—} F2g2,
1.334, Av=cV T—1/al—u;=0,77c,

Ap=me(V aF=T—B, )/ T—BE) = 451072 xremfe, AT=A =

= 8,24.10-34 Tl lga? VTt Ajmet, Bi=1y/c).
. 000, p=10"18(]05e 2,30 e ,30 e KTr-M/C),
5:3,4-10'% H)K ( x+ y‘}" z) ( /)

1.836. a) E'=1,15E,=1,74.10-1% JIx, 0 =0,50¢c, 6) p=
= (4,24e,-1-1,518¢,1-2,322 ;). 10~12 kr-m/c, E=142E,=
=2,14.10-10 Jx, “0=0,7lc. -

1.337. E'==2E%* E,—E,=>53-10% I'sB. CrosKkHOBeHHe ABYX BCTpey-

. HHIX_NY4XOB NPOTOHOB, yckopeHHbIX go smepraw 50 I'sB, skwusasienTio

60M63leHPOBKe MHUIUCHA M3 HENOABHXKHBIX MNPOTOHOB IYUKOM MNPOTOHOB,

_ YCKOpeHHLIX 10 3Hepram 5300 I'sB. B 2ToM cOCTOMT mpeHMymecTBO YCKO-
. PuTeJIeH 4acTHl, OCHOBAHHBIX Ha NPHHUMIE BCTPEUHBIX MYYKOB. -

1.338. h=H/2.
1.339. a) v=(R/r)? V 2hjg=3,2-10% c=53 mun,
6) v=(r/R)* g (v—1). _
1.340. 1v=(R/r2 IR Y (mp2F)[1— (r/R)*] ~ (R/N? IR V np[2F =
=79 c. : : _
1.341, v=V %gh=1,72 m/c.
1.342. v=""2Apjp=3,00 m/c. : . T
1.343. a) Re=pQ/nyR =764 < 1000~ Teuenne  JaMHHApHOE,
6) dp/dl=8nQ/nR%*==3,1 Tla/m (p— MNOTHOCTb BOZHI).
1.344. a) Re=p2ghr3/8n2/ ~ 600 < 1000—Teuenne  JaMuHapHOe,
6) T=4n/R?/pgr*=1,6-10% c=4,5 u (p— INIOTHOCTb BOAH).
1.345. a) r=3V qu—0)/2g (0—po)=1,59-1072 MM, 6) Re=

C=p (u—0)r/n=0,19 < 0,25 ofTexanne HMeeT JIAMHHADHLI{i XapaxTep.

1.346. a) Re==2gp, (p—po) r*/?=0,19 < 0,25—na,  moxuo.
6) S=%tf?'(lt_e—at), rie a=9/2pr%, b=g{—po)/p, B) T=
~ (ha? 4+ 8)/ab=9,1 ¢, 1) {=1In 100/a=0,029 c.

acts 2. MOJEKYJISIPHAS ®W3UKA M TEPMGAUHAMUKA

Y
2.1. [Npubausutensro 6.102¢ monexys. ‘
2.2, a) 1,67-10=% xr, 6) 5,31.10-2 kr, B) 3,96-10~25 kr.
2.3, M=5,49-10-7 gr.

24,1 a.e.m.=1,66-10-% gr,

I 3
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v d=3,6-10-1n 36 A.
n) ne 2,60.10% m=3, 6) <ap=33-10-10 3  10d:
no pN /M.
”1 ‘ 1‘2/ 1029 m=3, nyg=1,3-1028 y~3,
v==nvcos ¥, 0) p—Qnsz2 cos? &,
0 Ilpu MenseHHOM paCUIBpPECHHUN.
8 3 T jme’(r)pog CﬁKaTMh 060
2. a) 60 Iz, A"=-—0,60 xlm, 6} A—_—gon -
A==0,90 x]lx. DI, O A=—0,90 kL,
‘ 92,13, A— 45.10¢ i,
2.14, Q =—1,6 wlix.
2.16. Q =2,1 xJIx.
2.16. QI);——C)N\] 20 KIL)K.
2,17, Q- —94 JIx.
2.18. ¥YgeanunBaerca B 1,16 pa3sa,
2.19. YYEQHHHTHBaeTiH B 3 Oo(l}nawv -
2.200 To=Tyexp{lQ—ps (Ve—Vil—bln (Vv
2.21. ngp/k7‘_569 105 -5 — 2 g0- 1ga ,ﬂyagamf’wﬁe“i K,
BeToM K sanade Z.6. or-
2,22, a) l 29 KF/Ma 6) 1,29 I‘/JI
" 6) M,.—28 9
2.24. n=1In(py/p)/In ( l+v/V)
2,25, p ()= p, exp (—Ct/V).
2,26, v=127 ¢,
2.27. Cm, puc. 2

= 2\]0591

2.
2.
2.
2.
2.4
2.
2
2

U

p) .
Hiobapa _I'isome,ana
i~
&
i
X
2,
28
2, {
Fi
‘ |4 —e
. , s 7
Puc. 2 )
2,28, Ty > Ty -
2.29, | u 2— pactet, J— NOCTOHUA, 4n & — y6upaet.
2.30. Cu. puc. 3.
U
/)
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. 6) Q=25 xJIx.

2.31. Jlas Beex TpeX npogeccoa AU——[R/(Y"‘I)]AT
2.32. 2) C=o, 0
2.33. A=3p,V2 (Tl/TZ"'l) =—3,8 gJlx.

2.34. a) u ©) Q ;00 10% I ,
2.35. B 251 p
2.36. a) ¢ ——413 C 6) t2=254°C .
2.37. A—ﬁ[/\"{——-l)][ 1V1 11’1( p1V1)~{ pr;[ szg]—O,QO K,EL}K.
2.38. AU== i
2,39, A= 025 MR,
2.40. v—r2 7omVe=37 TI'n. -
241, 2 AU Vﬂ’/’("y—l)‘ip(vz V) =1, Kﬂxﬁ 6) A— p(Vg——Vl)
10 Klbx B) Q-[Y/(Y~I)IP(V2—V3) 2,¢5rx ﬁ{
U=0,6) A=066 gllx, ) Q=066 ¥ §K ‘
243. ) 433 '6) AU=2,5 xJIx, B) Aszﬂﬁ /I
2.44. a) AU_»O 6) A=2,41 xJlx, B) Q=2 K\,{E)bx.
2.45. Tas orgaet TenJIeTy sreuuM TedaM (@ <0)
246. Q;> Qp
2.47. ay A OA <06Q>Q
2. 48' :; AIIJ> —0, {é M]—I?K )6) IHeT nomuy 470 . HE yxagaH xapaK-
Tep npouecca pacuivpets.
2.49, a) A=109 xlix, 6) Q=109 xILx.
2.50. A=:14, STK,Z(I - o Z 1.85.10° K,
2,51, a) To= P2l P1 =

6) A—[mRTy/M (= 1)] [1 — (pa/p)¥-1/%] = —1,56 ML, ) B 16 pas.

2,52, n=0.

2.53. n=-19.

2.54, a) Her, ne spasercs, 6) A==0,23 k[1k.

2.55. Ha, sipJastercs.

2.56, a) n=—I, 6) C=Cy+R/2=1, Cy-+Lp).

2.57. Ayy=+vR (T1—Ty)/(n—1).

2.68. a) llpm pacmmpeHHH ras OXJaxHaercs.

2.59. C=R (n—y)/(y—1) (n—1).

2680.2a)n<lun>y 6 1< ¢
<n<9y B) n=vy,r1) =1 ) F

2.61. a) n=2,3. 6) C=1,7R= :
=14 x/(Moab-K). :

2.62, a) C_ﬂQ,SR, 6) C= -9
=102,bR, B) C=1002,5R, 1) C= 351/

=—T5R.. m.—s:'::';—;’ .
2.63. Cm. puc. 4. 7

2.64. a) Ilpyu n< 1, 6) npa 7 -1
n>1, B) npu n=:1. .
2.65. a) Her, w©e saBxsercs.

2.66. v=2,95.10% c‘l M~2, {

2.67. v= 34 1026 ¢

2.68. a) Tpu noc’rynaTe.nhﬂme, Puc, 4
0) TPH IOCTYNaTeNbHbE W JBe Bpa-
IaTeJIbHBE, B) TPH IOCTYRATEALHLIC M TPH BPaliaTeNbHbE, T) TPH HOCTY-
1aTe/bHblE, ABE BpamtaTeJibHble M OfHa KoneCaTenbHas, X) TPH NOCTyNa-
TeJIbHble, TDH BpAaILATeNbLHBE H TPH Kou#ebaTeslbHhe.

2.69. a) Cy=3;R, Cp="/1R, y=1,67, 6) Cy="/1R, C ——7/2R
?*1 A0 5 Cy="hR, Co=hR, y=129, 1) CV 3R, Cp=14R,

2.70. Hs uyernipex,
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o

Sk

) 2 u=2,87.10% /e,

2,71, U, =175 x .
2,72, £+ 16 °C. Jow o,

2,73, n 5014 M—3,

274, P(a<x<Cb)= f () dx.

RNy O

a, by

< hi<y<ty={ (1@ hodedy.

2.76. A=1/2a, <=0, .<x2>:02/3’ qxP=0a/2 (@, A=1/2,

@, (x5 42 .
0, a5 (O A=lia, o0, h=ats @, A=1ie,

277. P = Aexp (~64a)-4n.64-0,0()02.

2:75. P ([l1 ==X

a by

2.78. = T
r GBH= ;)/2f ()13 V(aV @8=33), 6) <xy=0,5) <] %[> =2ajn=0,63Ta,
JaATOpa).

U= imara?=1),E "(E— nonnas swepras ocuua-
2.79, T'=454 K.

2.80. T=288 K.

2.21. dN,=N (4/1/"5) e~ a2 dy.

282 Q=5 (1,012 p L,

285. Uhep=390 N/e, <03 140w, ep,wn =AT8 /. '
.84, a) Us==0, 6) Z\V:O’ B) 2\:”"_:1,61-1029 m?/c?,

2.85. <,[‘Ux D=V 2ET jam.
2.86. mo=M o> =

287, e V<U>~~ 13,2 xr-m/c.

B, V<K =¥ 8§ 2.-93.

288, 1660r RT/M! | 2,3-10'2 pag/c.

®
2.89. 1= 4__ She‘”zuzdu :
Vin ’

2.90. <z>=1,00 rm/c,

2.91. 1. Ugep=500 m/c.

2. a) 3,32.10-%, ) 1,76.10~¢, B) 2,14-10-4, r) 0,66.10-4,.
2.92. 3amTPHXOB2HHaA IIOMANL UHCACHHO paBHa KOJIHYECTBY MOJe-

KyJl, 33KJIOYeHHLIX B HUJIMHADHYECKOM CTOJGe B i C
K . : 03AYXd C IJIOLWARBIO OCHO-
Bauyug 1 M2 u BuicOTOH Ky, y an

2.93. dN,=njexp{—[e; (r)—¢ T 2
Sor NAr: 6-11:023 {qoﬂg&(’) p T)VATY 4t dr.
2.85. a) p=0,56py, 6)' p=0,31Ip,, B) p==1,26p,.
296, n="1p exp {(MN,'—MO,) gh/RT} :(),226'1_]0
2).9%; a) fo/=0’97'1(;: [Ta==0,97p,, :
6) N=(VN 1po/Mgh) [l —exp (— Mgh/RT)]=4,9.102
298, 1. a) Hr5.5 i, 6) A0 G o gh/RT)) < 4,9- 104,
2. 2) 0,17°%, 6) 0,25 ;4, RT)
2.99. p=pyexp (Mo?l?/2RT) = 1,02p,=1,02.10° Ila.
oy Evexp (—EyRT) - E; exp (— Ey/&T)
2.100.- E=N .
, exp (— E1/kT) +-exp (— E,/&T)
2.101." a) 25=32 cnocobamn. 6) Q (0 5 =1,

PO, 5=1/32,

9 (1, §=5 P(I, H=5/32 1) R Y10, P (2, 9 -5/16 |

282

2.102. @ ocraercs NOCTOSHHBLIM,
2.103. AS;3=0,96-10-22 [Ix/K,

ocTaeTcss MOCTOSHHON, eciau ‘mpouecc Heobpa-
THM — BO3PaCTaET. .

2.104. Q=0

2.105. a) u 6) S==3,18-10-% x/K; AS/S ~ 10-2°,

2.108. a) 4,7875 u 4,7709 (0,35 %), 6) 15,1044 u 15,0961 (—0,05 %).
2.107. a) —36%, 6) —149, B) —6 9%, r) —3,5.%, n —0,9 %.
2.168. 1~ 3.10-8 um. - .

2.108. a) Q= 102119 6) Q- 108,210
2.110. B 10%:42°20% o v
2.111. Ecan nponecc ofpaTuM, 3HTPONUS

Hapmepra

2.112. Moxer, ecan npouecc HecGpaTuM.
2.113. Her, He moxer.

2,114, §; >S5

2.115. Cu. puc..5.

2.116. Cwm. puc. 6.

2.117. 1, 2 w 3—pacter, 4—NOCTOAHHA, g

Aduabama

- § — y6uBaer. g
2.118. Cm. puc. 7. Puc. 5
2.119. 1. B c6oux cayyasx AS=0.

2.  Her, He MOMeCT.
2,120. Cocrognaa ! u 8 JexaT Ha ojpofl ajuabare.
7 Vi & 74
g ol & .
g ElS ;
g 5 )
Y 0 0
z 5 g 7 4 g
) Puc. 6
h 5 . S ‘ 5 &
1 ¢ ] W I s
o . 5
E‘f W)(;DO EO;UPG § V‘”’%,mﬂpw § M3ﬂiopa
S = x|~ Aduadama
. Aduadama Abyadama v
I— 0 —
0 7 0T s
a : J. ‘ & .
Puc. 7
| 2.121. Asmz(—l,oo.lo—2 Jax/K.
© 2,122, .Q =b (T3—T%)/2=30 x[lx.
2123, Q = (R/2) (To—T3) [5— (Ta-+T1)] = 1,8 xllk
2.124. A=47 xIIx.
.2.126. S;=13,73 dx/K. ‘
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2.126. Sp=210,6 JUk/(mosu-K). '
2.127. o) AS, 8,6 Jlx/(mons-K), 6) AS, = 14,4 Hx/{moas-K).
2.128. Dirpounst nmoaysaer npupamenne AS =200 Lx/K,
2.129. Durponnust Tena mojtydaer npupauenue AS=20,26 x/K.
2.130. A=T(S,~—S;). : : :
2.131. AS=m[cin (To/T1)+qna/Ta]=261 x/K (g, —yAeabHAL

TEIJIOTa IVIABJEHHUS).

© 2082, AS=m[eln(Ty/T)—qn/Til=-T7,0 Ox/K (g9,— yaeabnasn

' TeIlsloTa ‘napoobpas’oBaHus).
2,133, C=al. _
2.134. S=C/3. '
2.135. Sy=[(y-+1)/(y— 1] R In Vy-} const. ‘
2.136. A==f(y— DS (1 -Ua/U)—2R] (Ug—U1)/2R =94 gIx.
2.137. a) AS=:0,24 J{x/K, 6) AU =0,00 Ilx. .
2.138. a) AUy=0, 6) ASy=R In2. :

2.139. [lHo u KpHIuKa cocyia J HCOEITHIBAIOT OXHHAXOROE -OO6YCJIOB-

JIEHHOE MoOJeKynaMu [ JaBrieH:e pp; AHO H KPBLIIKA COCYAA 2 HCHLITHI-
BAOT OJMHAKOBOE OBYC/JIOBIEHHOE MONEKYJaMu 2 JaBieHHE pi. IloaTomy
paGoTa HpH BBHIIBHMKEHUH COCYAOB paBHa. Hy/mo. TemJaoTs cecTeMa He I1O-
ayyaer. CieloBaTe/IbHO, BHYTPEHHsis SHEPrHs, a 3HAYMT, H TeMIepatypa
CHCTEMBl ' He H3MeHsIoTcs. [ipu " ofpaTuMOM aiwabaTHUecKOM Hpolecce
_ BHTPOMHS Takxe He uaMensercs. Ms meusmenuocru U, T u S caenyer
" HeusMeHHOCTH ‘F. V3 Henamennoctn U, S u F 1 ux aJy/IHTHBHOCTH BhITEKaeT
BHICKA3aHHOE B YCJIOBHMH 33ajauu yTBepPJCHHE.
2.149. AS= R {vy In [(v1-+vs)/vilva In [{(vi -+ Vo) /va1}.
2.142, a) S,=189 Jix/(moas-K), 6) S,=1199-4+29,11n(T/Ty)]
Jx/(Moan-K), rre Ty=298 K.
2.143. AS=—6,1 x1x/K. ‘
2.144. AS=— A"/T=3,0 Ix/K, AF =A" ==—800 I,
2.]45. = Q -—'AF'— (Tasg'— T]\S]_’).
2.146. AFy==(3/3R— Sy) AT ==75 Jx/MONb.
2.147. AF=T (S,—S»).
2.148. 1. a) 1—-2 u 3—4—nocrosaHHa, Z—3—y6uBaer, 4— [ —
pacrer, 6) I—2 u 4—J—pacreT, 2—3 u 3—4— ybulsaer. ' :
2.a)1—2 A>0,3—4 A<0,2—83ud4—1: A=0,6) I—2u
4—-1: Q>0 2—3ud—4: Q <0. -
2,149, 1. a) I—2 n 4—I1—pacrer, 2—3 n 3—4—yGusaer,
6) 2—38 u 4— ] —nocroauna, 1-—2— pacrer; 3—4— y6uiBaer.
2.8 [—2u2—3 A>0,8—4ud—1: A<0,6) [—2:Q->0,
4—3:'Q <0, 2—3mn4—1: Q=0.

Ty T A T
~ [ i
a 0 i o : 0 z

Pnc.r 8 Puc. 9

2,150, Cm. puc. 8

2.151. Cm. pme. 9.
. 2,152, Cm. pue. 10,

2.153, Cm. puc. 11,
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2.154. A=113 gHx.
2.155. [Tnomanu [ u f] onuHakosw:.
2.156.\ Ay =— ACyR In (szvl) == — 26 kK x.

7
s 2
/ 4
3
0 5 0 5
Puc. 10 Puce. H
_ Ty—Ty Ty—T
2T N =Tl — < T
2,158, 1= Ti—Ts < TaTs (cm. 3a-
. e T1-+y (T —T3)/(y—1) T+ (T1—Ty)/(y—1)
nAauy 2.157).

2.159. a) 1=2/5, 6) n=1/5, B) n=16. ‘

2.160. Ha puc. 12 wsobpaKkeHbl pAacCMATPHBAEMDI LHKJ (3aMKHYTas
KpUBasi) M COOTBeTCTBYMOIMMA HuKA IapHo (IpsAMOYroJbHRK). 3aMeTHM,
4TO K.I.JI. EuKAa KapHo 3aBHCHT JMIb

or Ty n T, u, ciefosatenbio, He 3a- ' / B
BHCHT OT «pasMepa» IHMKaa N0 ocH S. T p—=~ 2
TlosroMy Mut B3anu nuka Kapho, aMelo- / \
il TAKYI Ke' NPOTAKEHHOCTs IO A A
ocd S, KaK I pacCMaTpPUBAaeMbl LUKJI. .~ . \ / .
W3 pucysxa BHAHO, uTo and Jio- 12 7 ) 3
Goro nuxsa naomaps aABCH (. e. KO- : v
JIMYECTRBO TensioTht @y, MoMyyeHHoe 3a ! (
IMKJ) Mellblle, " 4eM maomanp, al2b ; _bL S

(T. e. Q; B cayzae uumkaa Kapuo). . .
Maomaps ke aADChH (1. e. konuue- . Puc. 12
CTBO TEMNOTH Q2, OTAAHHOE 3a LHKJ) ,
Gonpuwe, yeM mrowags ad3b (1. e. Qs B cnyvae nuxaa Kapuo). Takum
o6pasoM, oTHowenne Q2/Q; anA MoGOro mukaa Goabwe, ueM I
unkna Kapro. Orciona caenyer, 9T0 M < Mg apyo.

2161 =1 — (T3 TY(T1+T2). -

2.162. a) p=l,36-10“4{]g:1;0,952 Pans 6) p=1,0:107T1a=0,70p,,.

2,163, a) p=2,6-108 I3 —0,90p,, 6) p=28+107 fla=2,7p,p.

2.164. a=0,150 Ila-m%/monp?, b==3,3-10-5 M3/Moab.

2.165. AT =a (y—1) (1)V,—1/V)/R=—58 K.

2.166. * Q=a’ (1/Vy—1)V,) =38 Hux (a" — nocrosinnaz  Ban-gep-
Baaasca). i ) v

2.167. A=RT In[(Vy— by /(Vy— O -Fa(l Va— 1/V). :

2.168. a) AUM:az(l/Vl)/_(_ 111V2)=122 ,[Lx’{, 6y A=3,23 rllx=
= 0,984y, B) Q=3,35 »/] .

‘
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2,169, T (V- —I;)R/(:V: const, (p-+a/V?) (V- b)

b—nocrosnue Bai-gep-Baassca). ‘

2170, a) Cp—Cy=R/{l—2a(V—1)?/RTV3| ~ R (14-2a/RTV),
0) C\)—Cpo= I2IR

2.171. Cp—Cy=1,66R.

2172, AT = Ty Ty o e

C.
RICY+1_ const (@n

1 ( Rle 2a
CyFR \Vi—5 V1>'
2,173. T'as Gynet BarpeBaTbes.

2,174, a) AT=--0,21 K, 6) AT=0, B) AT=—0,20K.
2.175. a) AT =—2,7K, 6) AT ——1,6 K.

2,176, S= CVInT+RIn(V b)—l—const

2177, 2) Aly. 0, 6) AT s=— a/VCy, v, 7) ASy ~
R Cyln(l—a/VTCy)+ RIn2(1-] 6/V) ~ R(ln2+b/V)—a/V
Py

S
<
o~

(9]

Nmm————

)
(S8 S
<\

« Punc. 13

2,178, PaccMoTpuM 06paTHMbI# M3oMeTpHIECKHit Lk [ —3—4—5—
2—d4--1 (puc. 13). U3 ycaosuit AS=AU =0 u T ==const caexyer, 40
Q=0mn A=0 (Q —KOIHYECTBO TEIIOTH, NOAYYECHHOE 32 LHKJ, A-—CO-

- BeplUeHHas 3a uuka pabota). Ha yuactke /—8—4—5—2 pabota moso-
KHTENbHA, Ha yuactke 2—4—/ paGora oTpuuatenba. CymmapHast
pa6ora pasHa nyai0, [ostomy niowanu uryp 6 ——3—4—5—2—7—6
u6—1—4—2—7—6 pomkusl Gwth oguHaxosmmu. OTcloga caenyer,
uro maomamu / u ff pasuut

3aMeTuM, YTO NPODEJCUHbE PACCYKACHHS He MPUMEHHMLl AJIS UAK-
a0 [ —~8—4—1 u 4—5--2—4. DTH UHKAH HEOBPATUMDI, TAK KAK

BXJHOYAIOT cosepmaemuﬁ B TouKe 4 neobpaTuMblii Hepexoj H3 COCTOARHS,

puHagJexRauero nsotepve Ban- -Aep-Baansca l—3—4—5—2, 8 cocTosl-
e, NpHHajIcKauee npsMojnHeliHoMy yuacTky I—4--2 peasbHOll
K30TePMHL.

2.179. a) u 6): Ja, MOXeT.

2,180, V,, =42 cm?, p=24,1 rjemd.

2.181. a) ¢=0,39 ﬂm/(r K), 6) ¢=0,92 Ox/(r-K).
2.182. Bozpocio B: a) 2,15, 6) 4,64, B) 10 pas.
2.185. r2_2ar1/(2a—f-pghr1) 0, 18 MM.

2.184, h=4o/pg (dy—d3)=3,0 cm,
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2,185, F=2c:V/a%—=2,4 xH.
2,188, F =20V /h*=0,55 kH.
2187, a) h=3,0-cx, 6) F~—2a21/pga2—0 43 11,
2.188. xy=2a/pge.
2.189. h=2a/pgr=1,0 cm. Vs
2.190. h= (l/pg) [p (W — )+ @Ca/rynx
XmP—1)]=7
2.181. Y BemeCTB Yy KOTOpPBIX JaB/leHHE
B TPOAHOIT TOUKe npeBuimizer atMocdepHoe AaB-
JIeHHe. .
2.192. p,,.n—Cexp (—gM/RT), rae C—

* ‘KOHCTaHTa.
2.198. a) Ay =py wm (Vi—V1), 6 Qu= .
Mgss, B) Uz—Uj—mqm—pﬂ am (Ve—V1), T
1) So— 81 = mqs/T, 0 Fy—Fy=—p, smX Pue. 14
>’(Vz——V1)

2.194.  Becp ropusonTanmBHBI  YYaCTOK M30TePMH, TPOXOAMLH
B 1Byxdaznoil obaacTu. .

2.195. Touka Ha KpHBOH nJaBaewus.

2.196. a) Cm. puc. 14. 6) O6aacru NOX KOAOKOA00O6pa3HOf KPHBOIL

COOTB&TCTB"ET KpdaBas HCHapenis.

In{r/ry) i :
[} e - 4 -_—
2197, T=T+ (T;—Tp)——— T (Fairy) = 147183 1Inr (r—8 cm).
_ q Fo—71_ 40 TR -— _— A

2198, 2) %= o ol 40 Br/(neK), 6) T= (Th— T
w rire ' szg——fllegQ 90
T i eyt

2.199. v =ICInn/2S=1,16-10* ¢ = 3 u.

2.200. a) A=0,76.10-7 M =~ 20¢a), 6) v=1,71.10-10 ¢,

2.201, v=:8,4-103% m—%.c-1,

2.202. D=:2,6-10~% m?/¢c, n=4,6-10-%Tla c. -

2.203. A= 13.10-7 M=~ 38<a).

2.204. D;,=0,70-10-* m3/c. :

2205. a) u 6) ¢/S=05Brm, 1B ¢/S =003 Br/me,
r) q,’S ~ 0,003 Br/m> . )

.206. v~ 40 u.

2.207. o = meR*Y/2ay =0,48 pan.

2.208. n=20ma/nR?2,

2.209, v=:24 1017 M~2.c-2,

2.210. T~ (4V/S) Inn V aM/8RT.

2.211. py=0,129 Ma.

q actTh 3. JNEKTPUYECTBO H MATHETH3M
3.1, 6~ 10-12;
3.2, ¢’ =¢-—3apa) PeNATHBACTCKH MHBADHANTEH.
3.8, ¢=-—9,65.10* Ka/monb=—F, rae I —nocrosxuas ®dapages.
3.4. g=3,9.10% Ka. ‘
3.5, FofFg=4,2-10%2,
3.6, w=2,5-108 m/c2.
3.7. my=1,86.10~9 kr & 1018my, rne i1, — HCTHHNAs Macca NPOTORA.
3.8. g.=1,70-10* Ku, q3—.5 13+ 104 K,
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3.9, g/m  OBG-10-1° Ka/xr =4,9.10=2 p/m,.
N, N,

3.10. F o= 4nao 22 ‘71% (e, 17)-

i=1k=1 lrz'—rk ls

341 P L p(r)P(r')(r—r) ,
3.41. F_4mog e AV A

8.12. 2) ¢=(1/4neq) (6¢/a), E—=0, 6) =0, E=0. .
) N .

! g
3.13. @ =
13. ¢ Ame, g; fe—r; ]!

naoz ]r-r I (r—r).

1 p{ndv p(n)(t'—r)dv
T 4ney ) [r—r| "’ 431;80 [T/ —r |3

v
¢ =Ro/gy, E=0.

3.15. i ‘

3.16. ¢ ={(l/4mney) {39/2R) =6,8105 B, E=0.
3.17. (p = Ra/2e,, E=0/4e,.
3.18
3.19,

. a) =0, E=— (kR/3¢) €,, )0(9,’0;:*~6(p/6j =0, 0¢/0z=FkR /3¢;.
CHeTeMy PaBHOOTCTOSUMMX MAPALASABHEX APYT APYTY FIOCKO-

3.20. ¢ =-— Ex--const. ‘

3.21. a) la, sasnsercsi. 6) ¢ =— E1x— Eoy— Es2-}-const,

8.22, a) Her, ne aBaserca. 6) ¢ {r)=a/2r%

3.23. a) Tlone SABJAALTCS uempanbno CHMMETPHUHBIM, 6 E=
=29 |V 2

3.24; a) ITone sBJIsTeTCA OCECHMMETPHUHBIM.

6) £=V (09/0r)F(1/r%) (09/00)*-

3.25, a) E=-<2 (axe,-}aye,-bee;), E= 2V 4 (X2 %) Bize.

6) DUNCOUL BPALIEHHH C HOMYOCIMH: ch/a, ch/a, V 9/b.

B) dunncoun Bpamienusi ¢ moayocamu: E/2a, E/2a, E/2b.

3.26. a) E=—2 (axe, }-aye,—bze;), E=2 Y &% (x| y%)-| b%2°.

6) Tipu @ > 0 — opHonosoCTHL ! TRNIEPOOVIOWA BPAINEHUS, TIPH =0 —

npAMOlt Kpyrosoil KoHyc, npi ¢ < 0-—aByHoAOCTHEE mnepﬁoxox«m Bpa-
uleHus,

) DJINKICON), BpAlIEHUS.

8.7, Fm et
2ne,r VY a7t
. ?\. r+a 1 2ah . .
3.28. o= Tty In — E= Tme, e Tlpu r > a—mnone Toueu-
HOTO 3apana: ¢=-—— —g- , E=- 43:8 - (g— noAuLI 3apsAA CTEPHHA).
0 )
3.29. E=MA/2mreyr.
. 4 __1 q -1 gx
3.30. 2) 9= dney YV ripaz” E”ﬂneo {2 32302 Cxe
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A) Haa x=0: 9= Tme, F E=0; pan [x|> 1 @~ Tme, Tx[
L g * e, (Kak s To 2).
4“60 xz l X I x pil UCUHOFO 3apal
1 2q

=1,92.10 kY = 42,4,
B) £ = Ine, 3,2, V’— =1,92.10% B/, tp=k r/V 2=+ MM,
£y Toukn x, ABAMICICH TOYKaMH neperu6a.
q

3.31. a) <9=-2§#(Vr2+x2——1/@» Ex=*§gﬁ,7><

X

x x .

= —r—mm=———— |} HpH |[X|> r—no/ie TOYEYHOTO 3apERA: P==
(I/?" Vr"+x2> ~ -
1L 7 Esz"L
T Eme, Jx[ Y dme, AT [x

3.32., @ZW(Vb2+x2_VaZ+xZ),

, 6 ¢=75 xB, E,=0,53 MB/u.

|=

— qx 1 1
* Regn (62—a?) <Va2~l—x2 VL )

Ipu | x| > b—nose Touearoro sapsja.

Kij X .-
3.33. Ex=-2—£~—|7l—
3.30. a=bV 3; r=2b, 4=60°
g xJ-a - xta x—a
3.35. a) E,=—— — — 4
) * 280_ (V(X-Fa)*' V rF+ x+a)? V(Jf—ﬂ)2T

x—a
+Vﬁ+x—m9
0) = 8 N %t
0 Ex () . % (1 V.rz—f—a'z) €0 (l f)’

R, WL a . G ay .
»B‘)‘ Ex (a_o)*'g<l‘-'y—r2+4a2> ~ "g (I—T)’

g a g a
) B <“*"°’~“a:m T
1 a
) E"z_-ﬂe—o" (xs 9) , Tae ¢=nr%0 (KaK 1S JHOOAT ¢ MOMeH-
Tom p=2aq).

3.36. q==(l/4neq) p cos O/r%, E=(1/4neg) (p/r™) ¥ T+ 3 cost ¢-
3.37. ‘MomMeHT P He SaBHCHT OT BHIGOpA TOUKM, OTHOCHTENBHQ KOTO-
poil on 6epered.
3.38. A=2pE.
. 3.39. a) n 6) p=0.
3.40. F = (1/4ne,) 6p2/2 =2,1. 10~ 10 H,
3.41. a) p=2uge,, 6) p=— 2age,, B) p=0, r) p= —Qaqe'y.
3.42. a), 6), B), I) p=2age,.
3.43. 1. Ksagpynoaem
2. p=0. 3. a) = (l/4ne,) 39a*/r*, 6) =0, n)qJ——(l/4neo}3qa”/r3
4. p=(Ga/2r) ¢".
3.44. 1, p=2ag(e; V 3-+ey), p= 4aq - 4,0:10-8 Ka-m,
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= (1/4me,) 24a (x V3+y /(x 3/2_—174 B.
': 4g’mns‘ (l/;lifzo) p/é)'" Bt)q(’ ln—ll_“!‘/b)
3.48. a’ey, 6) p=0, B) p=—2ial
346. 2), ), u) P (2£a%/3) e )P o

3.47. *‘02a =(1/4 2/91 13 224
X{x/] x]) ex, 6) KBajp )n%nelsx / n%) qR / lxl £ = (1/4neo) (3qR 125X
3.48. p=(47/3) kR%e,. . o

'3.49. ¢=FkR4 cos 0/320r?, rae & — yron mexay ochio z H Hampasie-
HHeM Ha TQUKY, B KOTODOH ONpelessieTcs MOTEHIHA.
3.50. a)  p=0, "6 @ =—(1/4ney) 20a2/r¥=—29 MxB, E =

'-_(1/4:;30) 6ea®/ri=8, 6KB/‘VI, B) KBAApYNOEeM, T) p=2{a/r)? @' =2-10~%¢’,

E =6 %al/r) {Z =6-10~4F
3. a < > O 6 B 2 8 =
_ (144;280) 3ea2/4r4——1 | )K <;pM> (1/41‘[80) ea?/dr 3,6 MxB, <F>
a) = = = =
=2 (r)/r-l-d}?([rf)( ol = .0 ¥ =8, ) ve,<ir, 1) 7 1) o=
3. a) va=0, 6) ®,=0,
3.55. ®, =4nR3,
3.56. Murerpan pasen SV.
R

3.67. O = g Fr)-dart dr.
0

‘

3.58. @; =—@,.
6 3 59 o a) E,,_x/QneoR (uem npoeaneneﬂ STOT  Pe3yJabTaT?),
E= )
© - 3.60. p: (1|—{—4_/—} 922).
3.61. p= OA (2/r—o) exp (— ar).
3.62. I. 3apsn, pacupegeneHHbI 10 npoc‘rpaHCTBy c o,upmaxonon

BCIOZY TWIOTHOCTAHIO p = Juig,.
Qp=23aV.

3.63. a)—r) [ya]=0.

3.65, Her, ne Moxer— 310 nosie ne HOTEHIHABHO.

3.66. a) [VE]=2ae,, 6) C=2anb?. - -

3.67. a) E,.= 2: = 6) g=— Tz%—lx[-l—const. B) Her, Henp3.

0 .

3.68. da, moxker, ecau MOALy L NJIOTHOCTeR  3apsAN0B NJAACTHH pas-
JiyeH.

3.69. E y=25e, (B/M), Eg="75e, (B/M) Ep=-— 25e, (B/m)

3.70. a} 6y > 03, 6) @4—@3=—200B

3.71. E=M\27ng,r.

3.72. a) E= (l/2n80) Alr, @=— (K/Qnso) In(r/ry), 6) E==3,6xB/m;

——-833KB B) He}‘} HEh3S, 40.10-18 U
3.7 F.=eU/rIn(b/a ,9-10-1B H, Fy= rﬁln b/a) =
S (b/a)= - Fy=pU/r*1n (b/a)
3.74. F=312/2ne,b=8,1 H/m. A= (A%/25e,) In (b/a)=0,11 x/m.
3.75. a) E=0. 6) I'Io'remma.rx BO BCeX TOYKaX BHYTPH cephl, BKJiO-
‘yasg M HEHTP cPepHl, ONMHAKOB. B) ¢ = Ro/€, (cM. OTBET K 3anave 3.15).
3.76. F=0 (cp. c oteTroM K 3apave 1.227).
3.77. E=pr/32), @=(p/2eo) (R*—r?/3). -
3.78. Tlose BnyTpu TIONOCTH OJHOPOJHO M HMeeT HaHpH)KeHHOC““b
E=(p/3e;) a.
3.79. DnekTpox 6yAeT cosepliaTh rapMOanecxne KoJeGaHus OKOJO
_NOJOXEeHHsT PaBHOBECHS, COBNajAlomero ¢ LeHTpoM mapa. YactoTa Kose-

Ganuit 0=V e2jdne,meRe,
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3.80. R= ?"/ (edj2nc)?/4negme=0,31 HM.

3.81. a) @, = (1/4ne,) 49/3R =120 B,
6) ¢ =(1/4ney) (q/3R) [4—(r/R)%]= 120—3.10¢ £ (r-—-B MeTpax, 9
B BOJIbTaX), B) E(R/2)=(1/4ne,) ¢/4R2% =225 B/m.
3.82.-E = (py/2¢e0) 1/r.
3.83. E = (pgr/3eoar®) [1—exp (— ard). Mpu. Gompmmx r: Ex
= (por/3eq0r®), T. €. nponopuuoHanabHa 1/r? (Kak A1d ToYeyHOro sapaja),

- TpR Manwix r: E = por/3€y (cp. ¢ oTBetoM K 3apaye 3.77).

3.84. p=po/V T—0%/cE=1,15MxKu/m8.

3.85. Ha TPAHSX, NEPNEHANKYAADHEIX K CKOPOCTH, 6= 1,00 mgKor/m2,
Ha ocTalbHHX rpaHsx ¢ = I,15MxKa/m2. ‘ v

3.86. A=27/V 1—(v/c)2 cos? o= 1,11 MxKa/m.

3.87. P=(1—1/8) D

3.88. a) E ymenbu.[aerca B & pa3, 6) D ocraercs HEH3MEHHEIM,
B) U ymeHbuaetcs B & pas.

- 3.80. a) E=E;/e=50B/um, D—SOEO_O 88 uKa/m2, 6f P=

“=gokE, (8-—1)/3—~0 44 uKa/m?, B) ¢’ =4 P= + 0,44uKa/m3,

3.90. <{p">=(P1—Py)/a.
3.91. a) VE~—E0k/(el—l-kx)“‘ rie k~(82—el)/a, 6 Pg=
—SEo [2’(~1+Lz)—-l] B) p'=— goEok/(e1 1

"= (d8,E/0) (83— 81)/ (811 €3)% == — 0,59 MrKa/m2,
3 93 8 (x) ae1g0Ey [81p1 In(1+ax)-+ asoEo]
- 3.94. (El/eg)l/ (-‘2 sin? ay - £} cos? ay = 5,2 B/M, Og ==
= arqtg [(t-ﬁ/el) tg ] =74°, 6" =€ (82— 1) (€1/2;) E1 cos ay =64 nKa/m2,
3 yaio.

3.96. Ha poyiensieMoll TTOBEPXHOCTBIO S. UaCTH NJIACTHHBL a) cymmap-
HUfl CTOpOHHmEt sapsaj paBeH BHYMO, 0) CyMMapHENT CBS3aHHHIA 3apajx
6onbue HVJS.

3.97. Tipm | x) << a: @==— px>/2e8y, E .= px/eey, npu | x| > a:q =

.*'—(Pa/ﬁo) | x14-(pa?/eg) (1—1/28), E = (pajeg) (x/| x})-

8. a) P~ (1 — 1/¢) pxe,;, 6) na oGenx nosepxuoctax o' =(1 — 1/¢) pa,
) p'=——(l—l e
3.99.a)E, *(XIle) (po/zeey) [1—exp (—alxl)] 6) p'=—(1 —1/e) poX
Xexp (—ooc ] xl ) .

B

3.101. cymaxz(e—l) eoE =3,5 nKa/m?, ¢’ =omax/2=1,75 uKa/m*

3.102. o =2y 3P,E[i%.

3.103. F = (1/4mns,) ¢%/(20)*==0,36 mH.

3.104. o=— ga/2n (@*+ D2, quun=—q.

3.105. B nstom sHaxe. .

3.106. a) Ey=FE,=E, Di=D, Dy=eD, 6) Ey=E;=2E[(1+v¢),
Dy =2D/(l +{-¢), Dz 28D/(l+e) Fycrora auuuit E Bo Becem 3asope
OMHAKOBA, JMHHM D B 4aCTH 3a20pa 2 B £ pa3 Tymle, YeM B UacTH 3a-
sopa I.

3.107. a) E;=2¢E/(14-8), Eg=2E/(14-g), Dy=Dy==2eD/(l 1 &),
6) Ei=FE, E,=FEje, Dy=Dy=D. TI'yctora smuuf - D Bo Bcem 3a3ope
OIIMHAKOBA, JuHHM E B uacTy 3a30pa 2 B & pa3 pexe, 4eM B 4acTH 3azopa /.

3.108, C =g,8,8,5/(21da 1+ €ods) = 4,1 1D,

3,109, c=Folez—E) S _ g1 yo.
In(eq/t1) d
2meey!

3.110, c——_—1Il o
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3.111, C~1,6 nd.
3.2, C=Aneegriry/(ry—ry).
3.113. C=- 4m0a1r1/ln (r2/ry) =160 uCD

3.114. a) C~ch, 6) C__}/Z cet

3.115. C——IOHCD

3.118. Coepunennbie napasiesbio KOHAEHCATOPH €MKOCTHIO C1 n Cy
COGNMHUTE MOCTEI0BATENLHO C KOHAEHCATOPOM eMKOCTBIO Cg.

3.117. U;=200B, U,=100B, ¢=20 aKa. C =267 n®.

3.118. g1 =02=qa=&C1C:Cy/ (6162+CZC3+C301) =59 MKKJL,

3119, gy == FC; (Cy — C3)/2(Cy + Cq) = —24uxKa,

== ((3( (C]_—-( A)/Q (Cl f (‘2)-— — 36 MKKJI 43—(6‘) (Cz CI)’/2——+ GOMKKJL :

3.120. C=~meeg/ln (b/a) ==5,2 nd/m.

3.121, C=2neepa~=C’'/2=0,56 n® (C'— eMKkoCTb luapa papuyca a).’

3.122. W=2,3.10-2 k.

3.123. a) (W} —(1/4.‘1‘!80) (ez/ro) = — 4,410~ [ = — 27 3B,
6) W=¢W> Ng=—-26-108 [k —— 1,6- 1025 3B. :

3.124. a) W=(1 /dnee) (ox/a)(V 2+4) 6) W‘._(l/4nsu) (@la)(V 2—4),
) W=— (1/4ne,) (4*/ a)l/

= L qiqk
8.125. Wf_ 2 et dne, Jri—rg| °
(= k)
l p(r)dv X p(r
’ s
3.127. (1/4m0) q2/2r_4 5ullx. 6) n=(R—r)/R=0,99,

B) R = 2r == 2, 00 oM.
2.128. a) W= (I/4n£@) 3¢2/5r =54 ullm, 6) Wy=1/W=0,9n/x,

B) W =5/ W =45 ulx.

3 129. A w(1/4m0) q2/10r =0,9 8 Qx. -

- 3.130. r,ﬂ-(l/4ne¢,) qz/mec2~—2 82.10-15 m.

3.13L. W = (I1/4ney) q* (b—a)/2¢eab= 27MI[>K

3.132. a) A=gq? (a—b)/8neejab=9mIx. 6) Tlotomy uto 31a dop-
MyJa He YUHTHIBACT paGoTy, -3aTPAauMBaEMy|0 HA CTYmeHHE 3apSMOB Ha
cxumaroteiics o6RaaKe.

3.183. A=g%Ax/2e8,S=11,3 mrJIx.

3.134. a) w yBeJIPIlIPlBaCTC)’l B & paa, 6) w YMeHbH.IaeTCSi B & pas,

3.135. a)RhI/ERk 6)R~2Rk.
Tok=1

3.136. Coemmeuﬂme napalaensio R; n R coepuHuTth MocaefoBa-
TeNBHO ¢ Ry,

3.137. R= R1/2+VR1/4 + RiRy—4 Om.

3.138. R= pgs(x)

: 2’;:139 }QQM : i
140. R =(p/2nd) In (b/a .
3.141, _gg/m) %1/111(-—/1}17) Hpu b= - R=pfna,
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3.142, I =(Qy—
HOCTH.

3.143. I'=2g, (2—1) qUvjd =1,1 nA.

3.144. i=—RC ln)(l-t/j/U )~0 69 mke.

3.145. a)t~(qo/RC)exp (—¥IRC), 6) g=gy [l —exp (—T/RC)] =
=0, ?18,24‘5‘ an, Q= (qo/QC) [l —exp (— 2v/RC)] =82 m]Ix.

3.147; Q-—' U2R1/2(R1+RL) =63 mIx.

8.148. 1=V NR/Ry=86. Ppax—=NE?/4Ry=30 Br.

3.149. a) Aj=1/,CU? =63 Mg]Ix, 6) Ag= 1/2002=_125MK11»< ,
o 850, a) Ay = 1/,002(e—1)/(28 -+ 1) = -3 Mk, 6) A=
=—CU?(e—1)) (28+1)~72 Mk, ‘

3.151. p=1/eg) In 2==2,3. 1018 Om.m.

oy 112)%8(027101)/? o By pul ordstoad

3. 1= = KbB/M, =P=x i
= B0kB/mM, Di= 85%%1[7/1(&1 01+fv)[?d€)’l 2, Dlz = 32030%9 l(f)%g‘d;ga"?i‘?

1)/At, HanpabJieH TOK BHYIPb 3aMKHYTOH [OBEDX-

6) 61==D;=0,44 MKK/M2, 0y =— Dy=— 1,33 uxKa/u?, 6=Dp~—Dy=
= 0,89 MxKu/u¥  B) gp== —gy (g — 1) Er= — 0,22 uxKa/n?, Oy =
=& (eg—1) By = 0,88 mxKam2, o = — {(o7402) = — 0,66 mxKu/v;

1) j=E;/pi= 50/92—2 5MKA. -

2. a) L= I/d] =50 KB/M, Ea= 0, D]_—*SgElEl——O 88 MK}‘:JI/M2
D2-0 6) 03 =D =0, 88 MxKa/m?, 02 =0, c=-—Dj= ——OSSlva.n/M2
B) 01-— £ (B1—1) By =—0,44 mxKa/m2, 02=0, ¢'=— ¢, = 0,44 mx Ka/m?,

) §
3. 154 I=UC/peey=0,97 MxA.
3.155. I =UC/peg,. :
3.158. ‘R == p/2r[a =2R’, rge R’'—cOUPOTHBAEHAE MeXK/Y UIAPUKOM
pajayca a ¥ KOHUEHTpHYecKOH ¢ HUM cdepuueckoi o6oaoukeil oucHb
_60%11101‘0 paauyca r{r > a) (cm. orser K 3amaue 3.141).
3.157. 2) g=g exp (— ot /ee,), 6) Q = (¢o/8nee) (1/a— 17b).
3.158. Moxer, ecau Ra yuacTe mefictByer . A. ¢., pasuas [R.
3.159. @y —@pg=—4,5B,
3.160. cpA— B =0.
3.161., ;= Z(O/D_VO 87 A, 12»—R36’/D:———1 3OA rre D =
=(R0+R1)R>“I (Ro+ R;"rRz)/R
3.162. I4=0 -63A Jo=~2,86 A, {g==—223A. C
31683, /y==I3=1, OOA ly=1,=—1,00A. He wusmeuarcs (a).
Iy==—0,92A, I,=0,044A, I3=0,36 A, J,=0,52 A (6).
3.164. Iy==—6,4MA, I,=1,8MA, I3=4,6MA, [,=0.
3.165. 'U = UyRx/IRI-+ R, (l—x) x/l], apu R > Ry U=Ugpx/l.
3.166. B=:(uy/4x0) ev/r?=4,8mTa.
3,167, [=2nBb/p, =24 KA.
3.168. Fy = (o/4m) €?02/a? ==2,3- 103 H == (v/¢)2 F, == 1073 F,..
3.169. a) B=06,3 mxTa, 6) B=2,2 mxTa.
3.170. B==1/3B,, tie By =(ng/4m)-2//b—mMaruuTan MHELYKIHUA Ha
paccTosiuuu b OT GeCKOHEUNOro NpAMOro TOoKa.
3.171. B=5,5 mxTa.
3.172. B=0. :
8.178, B=pol/2nb V T1-(0/a)®. Tlpu a=w B=yel/2nb— none
GeCKOHEUHOTO' np;u;uzro( T/OK)a
ol {8 (at/n)
3.174. B== o Tan
HoJie B leHTpe KpYroBOro TOKa.

B npefeqe npu n— 0  B=uy(I/2r) —

243



211
175. B— = 1—1/m)=1,4 mxTa.
45 I/Vl‘ s ( /i) ) . ‘
a.z6. 0. "L { __14_—1___ 12+ } .
VR —= - VL (/442
a) H=nl, 6) H=nl/2.

8.177. 310 TIPHBOAKT K BOSHEKHOBeHHIO OCEBOH COCTaBJISIOWEH TOKA

U COOTBETCTBEHHO K MNOHBJICHUIO llOﬂOJIHHTQ.‘XbHOI‘O 04, aHaJdOTHYHOTO
noJI0 MNPsiMOro- TOKA.

3.078. H=3/, [jr} man r<<R, H=1/; (R¥r)[ir] a5 r>R:

"3.179. Tlonie BHYTPH = NOJOCTH - OXHOPOAHO U WMCET BaNPKEHHOCTb

H=1/, [ja].

3.180. B==4|00J0P/o =42 nTu.
3,181, B0,
3.182, M; [smR¥w, p,=1:qR%*%, p,/M=q/2m.
3.183. B={uy/4m) 2;7,,,/R3~0 20 mTa.

3184, p, = Y gnNT (R1+R1R2+R )=2,2 mA-M2,

H = Niln(Ry/Ry)/2 (Rg R;)y=23 A
_3 188, Bow (T1/To)2B; = 3.1 MTa. -

3.186. F-s/zpuo:rt (N {r2/13)2==0,05 mxH.
3. 187 F=2pyl 1 s0%/nt (402 —a?) = 1,5 mxH,
A= (uyim) 111 In[(20+a) /(20— a)] = 0,27 MKJ.'[)K

3.188. 7, == (& QNSW,I‘; arefg ([5/20;)==0,09 MA (S — naomanp pamxu).
3,189, AP— pond?aN I /4l=0,39 mi.
3.180. B:o ad?41r=1,8 xTa (opeseasHoe AOCTHXHUMOE TIPH IO~

MCILH afeKTpOMarumoa € KeJe3HBM CepIEYHHKOM 3HaueHHe COCTaBjseT
-menee 10 To).

3.181. j (r) = (3a/2m) re;.
3 192, H = (U ,r/2d) V 6% -F (eeqm)? cos [of -+ arctg (e2y0/0)].
3.184. B ymeanmuutcs B p pas, H ocranercs mpexcuuM.
3.195. ¢<Hp =1/l .
) 3 196. B=B,;, H= Ho/p, r;ne Hp— Hanpsaxen HOCTH BHCUIHETO Mar-
HHTHOTO HOJIA.
3.197. a) ©p=0, Byy=(SBo/pe) (1/pa—1/p0 1)
13108, a) YH=— (By/ny e/ Rl e = (pa— /o,
6) D= (SBo/p) [1 —2/(1 - poll.
3.199. a) Hﬁ[S,po 2-{-“)) B(,~[3/(2-}—p,)]l‘i0 (Ho——Hanpﬂ){{CllHOCTb
BHEIHEro MarmuTHoro noasy, B=[3u/(2-+ )] By. 6) B ~ 3B,.
3.200. ®p=0, ©y=(SB/pe) (I — I/p).
8.201. p = (nd —b) H/(NI — bH) = 38.102,
3.202. pyage ~ 9800 mpu H =65 A/M.
3.203. a) p==3.10%, 6) ©=0,7 MBG, B) W1~—Ol Tk, Wz——O 7II>K,
W=0,8 Ix.
3. 204 a) W B) NPOTHB 4acOBOH CTpeakH; 6) HI‘) 110 YaCOBOH CTpedKe.
3.205. a) TlpoTus uacoBoi crpenkn. 6) 9= Bna?/R.
3.206, F=Q/v.
8.207. U=nBnl (l—2l;)=5,3 muB.
3.208, a) U.=2nr%a2(n /60)2me/e-2 0 uB, 6) U = — na? (nj60) B +
4 20203 (n/60)2me/e — ra? (n/60) B =-—33 uB
8,209, H=qR/2uyNS =400 xA/m.
3.210. L= npp0,v2a2/4(z+0 45d)=1,3 MTn.
- 8.211. L= (pol/m) In [(b—a)/a] = 18 mx[H.
3.212. Ll—(p,o/sf) [1/2—}— In (b/a)] = 1,4 mxI'n/m.

HMO |
3.213. C;=2nFrm— o (b/ ) =100 nP/m, Ll_— In ——_0 26 mxI'n/m,
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THB 4acoBOH CTPENKH.

3.214. L N/ = 2W/12-0 2 Tu.

"3.215. le—qR/l 50 1

8. 216, le = Ultg

3.217. ng = (1/231) ].;%loNa In (Tg/fl).

3.218. I = Busin o/R (1 --sin o) = const, HanpaBJiense ToKa —mpo--

3.219. a) I =peol, in (b/a)/2nR, HanpaBnenuwe TOKA —NPOTHB  YaCO-
volt cTpenky, 6) F=[ue/y In (b/a)/2n12u/R x=(b—a)/In (b/a), 8) P=RI?,

3.220. v=mgR (sin a— & cos o)/ B2,

3.221. w=mg (sina—Fk cos a)/(m—}—CBm\ =const. :

3.222. Tpn B < B, (B5=8R V mnga (10+nza2)/b4) yron OTKJIOHEHHS
o= (%tg/cos y) e~Bf cos (0f 4-y), Tae B= /8R ({o--ma?),
o =V mgaj(I; T ma® — B%¥/64R? (I - ma?)y, - y arotg (— B/w).
Ilpu B == B,— anepnopuuecKoe BO3BpAilcHHE MASTHHKA B TOJNOXKeHHe
PABHOBeCHs.

- : 4mg‘a
3.223. a =a, cos ©f, Tie O= V T, e TCF

3.224, a) I =(mg/BY) coswt, 6) & ={(1/2) Bb?w - (mgR/B¥ ..
3.225. 7—(L'R) In fig/(iy—1)}; 2) T=0 58)c, )—'Icu—(- lg [ .) Cos ®

3.226. Q RL(SW?R« R+ Ro) =6,0 mxdx.

3.227. W=n(5-Fa) (p—a)? § HdB=0,7 Ix.
0

3.228, q-::NlB (l_)_:_-_gzﬂR = 2,4 mKa.
3.229. a) v=V 2U/m,=59-10% m/c,
6) v=cV I—[mec?/(eU T mec?)P=1,64+10% mjc,

3.230. v, =1,88-10% m/c, v,=1,64.10° Mjc=0,872 vy.

3.231. a) Tlo napaGOJxe ©) R——mevo sin? a./eE B) Ap=— ¢E7,
ry M “'1/212LEU(, sin .

3.232. ¢’ = mg (14 v3/0,)d/U ==8,0.10~1% Kn=D5e,

3.233. F =ponfev/2=1,8-10~ 1.

3.234. a) r=mv/e’'B=1,3 cu, 6) p,,,~mvz/23 4,1.10-1 Mx/Th,
BauPaBJIeHAs P, H B IDOTHBONONOK UYL, B) P,/ M=¢'/2m =2,41-107 Ka/ky."

3.235. v=eB ¥V B-| (nd)2/2nme==4,5:107 m/c.

3.236. [=2nume/eB =21 Mm.

'

3237 a) Jlnumemxe YACTHI(L! OMHCHBAETCH ypanﬂemmmu X ==yl —
—asinel, y=a(l—coswf), 2=0, rre vy==E/B, a=mE/e’'B?, =
= (¢’/m) B (puc. 15).

Ecmu nepefitd B cu(:TeMy xoopaunar K', B KoTopoit x' == x—v,f,
y' =y—a (Hayano 3TOH CHCTEMbl CMEINEHO BJOJb OCH § HA o M ABU2KETCH
BIOJIb CCH X €O CKOPOCTbIO Uy), TO B 3TOl CHCTEME JBHIKENNE YACTULN
ONNCEIBARTCS YPaBUCHHAMH: X =—asinof, y =—acoswt;, o o5HAa-
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4aeT, 4ro B cucTeMe K’ yacTuua JBHXKETCA MO 4acoBoH CTPeNKe IO OK-
PYHHOCTH pajiyca @ € IoCTOSHHON YIVIOBOX CKopocThio ®. Clea0BaTeabHO,

OTHCCHTEJAbHO HEMOABHIKHOH CHCTEMBL! 4YacCTHIA JIBHIKETCS TaK, Kak ABHA- .

raface OH TOYKA Q0OJA KOJIECA PARHYCA &, KaTHAEroes. HO IIOCKQCTH CO
CKOPOCTLIO Uy, TpaekTopisi, OlHchiBaeMas TOUKOH B STOM CaAyuae, HA3H-
BaeTcd HUKJIOWIOH.

6) Cxopocrs HacTHIBI H3MEHSETCH B Ape]erax OT O;(02vo 10 38KOHY
v=0, V' 2—2 cos of.

3.238. —e/mg=— 2Ub2/B2E (}/2+ L)2 = —1,8. 10T Ka/kr.

3.239. A, =elBB'N 4/2E; A, =4,0, 4,4=3,0. Tluru cootBeICTBYIOT
nsoronam. reust *He n 3He. B

3.240. a) W=B%d?*8my,=17 MsB, ¢=_DBed/2m,=>58.10" m/e,

172 X .
6) T—=Bnd?/8U =4,7 mxe, By §=0,131 Z V n~198 u (zra Bbiunc-
n=1

JICHHA CYMMBL BOCTIOMB30BaThCH (opmysiol us [Tpusomenus 12).

3.241, a) s=2WxfeByr=1,7-10% m=1700 xu,

6) v=cV 1—lme cz/(W+/necz)]2:O 99995 c.

3.242. I, =U, V¥V C/L.

3.243. & =151 uB, & =107 uB.

3.244. a) [=T1 MA, 6) ¢=-—68° (t0K onepemaefr Hanp;m{enue)
B) Up=57 B, Uy=28 B, Up=142 B, 1) P=4,0

3.245. a) Q U‘A’R/(R“‘—[ 4«12\:3,&2)::24 xBr, 6) Vsenmmcsz B JBa
pasa..

3.246. U1—UwL/R—1 0 xB, I=U/R=10 A,

3.247. a) w=wy 1/—4[32/m0+}/1~1— 8B% /0l ~ wy=
=3,16-10% ¢~} (wo=1/V IC, B= R/2L)

6) 1= (U/2) V 4P 1og + (I — 0?/0p)* ~ 2PU/Zes, — 22 MA
(Z=VRIL0L? = Loy), [y=UCo ~ UCwo=7,0 A, L=UZx
~ U/Loy=17,0 A.

3.248. Or 186 no 570 m.

3.249, P=R1,2,,/2'=0,E5 MBr.

3.250. P=RCU}/2L=4,2 mBr.

3.251. a) Q =V L/CR*—0,25=5,0.
=0,005 ~ 0,5 9,

3.252, (coo-—u))/mo= 1—2Q/V Q2 1=0,002 ~ 0,12 9.

3.253. a) W=W,exp (—w4t/Q). 6) 50 %.

3.254. TpeGyemoe yc/aOBHE HMEET BHJ Vi—- 1/(26%21-6,5) == 0,99,
otkyra Q =5,0.

13}4)55 11/12_1/1+(1 10—T/1,10)2 (QE70.25):  a) [yl=19,

6) I1/l,=2

3.256. a) Ui=5 uB, Us= 19} uB, 6) Ui=50 5B, Us=195 uB.
‘Us nontyyeHHBIX pE3yJIbTAaTOB BLITEKAET, YTO KOHTYD TJIOXO HpONMYCKAcT
TOK PE30HAHCHOR 4wacTQThl, NPHYEM TeM Xyxe, uyem Goablie AOBPOTHOCTb
konrypa. .

6) AQQ ~ CR*8L =

Yacrs 4. BOJMHBI

4.1. 370 ypaBHeHHE MOXKCT ONHCHBATH C PAaBULIM NMPABOM KaK NPO-
JRONbHYI0, TaK H NONepeuHylo BOJHY.
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4.2. Yacrora ocraercs Hpe}KHCH, AJIHHA BOJIHDI yBeJIH‘IKBaeTCﬂ B

IBa pasa,
4.3, Ax=73;2.
4.4, Cu. puc. 16. B toure B ckopocTb B 060MX C/Iy4asnx paBHa Hymo
5 | ¢

s
<
9
&
=
g
8

4,5, 8¢p=0,63 paz.

4.6. KoMmmaexcHas aMImTy I A CONEPKUT B cefe HaHHbie 06 OObLIU-
HOH ammauTyAe A u HavanbHoil (ase xosebanuft o.

4.7, A=10,6 exp (in/3,9).

4.8. E=(a/V 7)cos (@t—kr}o), rje r—paccTOAHHE OT HHTH.

4:9. a) PasvepHOCTb o COBIIANACT C Pa3MEPHOCTBIO KBAPATA CKOPOCTH.

6) MaveneHus BesMumHL [ B IDOCTPAHCTBE H BPEMEHH MOT'YT HMEThb

XapaxTep IVIOCKOH BOJHHI, Geryumiedl BIOJNL OCH X 'cO CKOPOCTBHIO, paBHOH
1,20.10% m/c.

4,10. YpaBHeHHe TaKOrO BHAA OIHUCLIBAET IJIOCKYHO BOJHY 1IPOU3-
BoabHOl GopMEl (T. €. He 06s3aTedbHO IapMCHHUYECKYIO), PacHpoOCTPaHsIO-
ILYIOC BIOJIb OCH ¥ CO ‘CKOPOCTBIO U==/R. .

4.11. v=) Ejp=38,5 xu/c.

4.12. 1. a) B Toukax A u C, 6) B toukax 8 u D.

2. a) Hymo, 6) MakcHMadsHA.

4.13. Cm. puc. 17, pp— NJIOTHOCTb CPEAB B OTCYTCTBHE BOJHLL

4,14, Cm. puc. 18.

&
1 V4 1 . .
r 5 4 i ] £
\,/ | ¥ 0\ MY
FZ : 1 1 H H 1 i I
% 1 i 1
Po T 1 wp g
* :
) | e i
’ oo b AVAANYZAN .
A .
Puc. 17 o Puc. 18

4.15. j=(pa*o?/k) sin? (of — kx-o0) &,.

4. }gﬁ HOTOK SHEPrHH, TIePEHOCHMELIH yNpyro#f BORHOH uepes NOBepX-
HOCTD ‘

4.17. W =Sj {1 —exp [—27 (xa—x1)]} £

4.18. a) {1/r®) exp (—nr) (r— paccrofnue oT HeHTpa), -
6) (I/r) exp (— %r) (r— paccTosige OT OCH).

4.19, 31 NMHUU ABASIOTCH runepﬁo.nam, B (OKycax KOTOPHIX I0-

MEILAIOTCSA MCTOYHHKH,
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4.20. 1. 2) Hns Beex nosepxnocreu——uymo, '6) AT9 TIOBEPXHOCTeH
1,3, 5, 7, 9—mnymo, z1a nosepxrocreli 2, 4, 6, 8§—eoTiuuno oT Hyad.

2, ,LIJm BCeX IOBEPXHOCTEH — HyaIlo. ‘

3. Hasn nopepxuocreft 2 ® 6-—3¥nmpapo, pAA  nosepxmoctel 4 H
8 — Baego.

4. Jias nosepxdocrefi 2 'u 6 —BJEBO, IS NOBepXHCCTel 4 u8—
BIIPABO.

N
s I 7
N 7 @ \( @ ’
/ N 4
/’ 7 7
2/1 <, s’ e s

4 td Ve ’

s Ve P 4

d /’
-~ / s

e , P g

A/Z L ,// / '/// P

/] e 7 L7 7, ra.
A2 Az
Puc. 20

4.21. Bpoar npampx y=x-4(aA/2x) £ nA (=0, 1, 2, ...)
pacnosaraloTCs MaKCHMYMBl aMILIUTYAB!, PaBHLE 20 (CM. XUPHHE NPSIMLE
Ha pHc. 19, sumonnennbie An1a a=0). Baoap npsamux y= x| (ah/2n) +
+(n+1/2)A (n=0, 1, 2, ...) pacnoraraiorcsi MHHEMYMBL aMIIHTYbL,
paBHEE -HYJIO (Tonxne HpﬂMbIe Ha pucynxe). ®aza uMeer oAMHAKOBYIO
BeJIHYMHY B TOUKax, YIOBJETBOPAIOINX YCJAOBHIO X--y=const. Touku,
JeXalye. Ha cOCeLHHX INTPHXOBBIX NPSAMEIX (CM. PHCYHOK), KOJeGIIOTCH

B nporusodase. LITpuxoswie npsmue oTcToAT APYr OF Apyra ma A/YV 2.

4,22. B TOuKax, JexamMx Ha NpAMEX Y= x-}-(ah/2n) 4 nd
(n=0, I, 2, ...), wacTuupl cpejbl KONeGMOTCA BAOJb ITHX NPAMBIX
{cm. pume. 20, BHINOHEH b Ang o =0). B Toykax, Jexamux Ha NpPaMEX
J-—x—l—(oc?»/Qn) +£.(n4-1/2) & (n=0, 1, 2, ...}, HaCTHIBL CpeAB KoJel-
JIOTCS HEPHeHJHKYAAPHO K 3TUM NPSIMBIM (H K ocn 2). Haxrowen, B T0u-
Kax, JeXalUyX Ha HPAMBIX y=x-}- (@A/2n) + (n4-1/4) A (n=0,1,2, ..)),
YaCTANLl CPEAB ABHKYTCA IO OKPYXKHOCTAM, JIeKAIMHM B IJIOCKOCTH X, Y.
B ¢cranbHbIX TOUKAX YaCTHIBI ABHKYTCH DO 3asiuncaM. Takoii xapakrep
IBUKEHHST UMEET MECTO B M0G0 NJOCKOCTH 2 = const.

. 4,23, v=2,00 KM/c.

4.24. a). YBennuutcs B JBa pasa, 6) yBeAHYHTCH B TPH pasa.

4.25. a,=(l/nw;) V'8 Eolm.

4.26. F=rnd%v:[?=0,30 xH

4.27, F=8,4 xH.

4.28, Ymenvumres B V' 2 pas.

4.29. v, =2,5@n—1) xl'u, rae n—-l 2 3,

4.30. v,=85(2n—1) I'n, rae n=1, 3

4.31. v=vu/4l=5 kl'u.

4.32. a) 3Byk ,uactothi 50 'm, 6) 3Byk uactotel 50 I'i, HHTeHCHB-
HOCTb KOTOPOre GyfieT myJbcHpoBaTh ¢ mepuonem B 1 ¢, B) mmuero, =~

4.33. Av=[(ly—15)/20,Ls) V Fjp;=6 T'n,

4.34. B asore v Goabwe B 1,3 pasa, -
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4.35. 1. a) 306 m/c, 6) 331 m/c, B) 354 m/c.

2, 092 1:1,07.

4,35, t—Qka/VyR/A (VT1+1/7 2)=30 c.

4.37. B 1000

4,38, a) 82 ;u) 6) 64 1B, B) 46 1B, r) 28 15, n) 10 nB.
4.39. a). 74 1B, 6) 68 1b, B) 64,5 1B, r) 62 2B, 1) 60 nb.
4.490. a) L,=—53 1b, r0—730 KM; 0) L2—54 1B, ro=100 K.
481 (Ap /(A y = 100010,

4.42. (Ap)m—V 201 =V 2141050, )V 3MRT —3) 2,9-10=5 Ia,
6) 2,9 Ila {1y — HHTEHCHBHOCTh, "COOTBETCTBYIOLIASl AOPOTY CABILMMOCTH,
KOTOpas npiHUMaeTcst paBHoff 10-12 BT/M2) {cp. ¢ OTBETOM K Npexu-
nymcﬂ 3axade),
4.43. a) v,=0,63 M/c, 6) a/h=2,9-10"%, p) v,,/u==1,9-10=3_
4.44. Tlepen HCTOUHHKOM A= 05&0 HO3aJ¥ HCTOYHHKA A==1,53,,
B HaNPaBACHUAX, NEPNeHAUKYISPHLHX K. HANPaBreHHio msmxel-mﬂ HCTOU-

HHKA, A= M.

4.46. Buemns uacrotit Av ~ 2v0 wju) = 17 I'm (u— ckopocte 3Byxa

Hpyd A3HHON TeMnepartype).
4.47. B touke A OyAyT CJAbILHB GHEHHA, YacTOTa KOTOprX Ay=
=2uv cos (5/4) /[0 — v? cos? (71/4)] = 50 T'u.
4.48. Broporo 700 I'u, tpersero 800 I
4.49. a) Toabko npuemBHK fI5. 6) Av=250 I'm.
. 4.50. 3) k=1 (w/c) ex, k=4 (w/c)e,, 6) k=4 2n/M)e,,
k=1 (2a/)) ¢,.

4.51. ay H,,=E, V eeo/ppy = (E ,/120n) V e/p=46 mA/™, 6) v =

=c/V ep=1,7-10% m/c.
- 4.52. E=E}, cos (mt+kx~|—a), H=H,, cos (ot - kx} o} 7).

4,53. 1. a) xny.m__ £ a)2, xy3.l—:l_-(n—|~l/2)7»/2 (n =0,1,2..),
6) Xayyu= & (2-+1/2) M2, xyay==4 nd/2 (n=0, 1, o l'lymiocm E
COBIARAIOT C ya.uamn H, u naoGopor.

2. ®agy xonebanuii E v H ormmuaiores na /2. Korpa E makcu-
ManeHa, H paBda Hyao, w Hao60porT.

4.54, S=0 38 cos? (ot -a) e, (Br/m?).

4.55. W_(I/Q)E limur2t=(1'24O)E r2 =1,00 mIx.

4.56. a)  S=(reoU?212d?) ¢, wnanpasieHne BHYTPD,
= g;U%nr?/2d =@V, rpe w--NNOTHOCTD 3HEPTHH.

4.57. a) Ha Gokosoit nosepxﬂocm S=(puon21?r/2%?) {, nanpasienne
BHYTPb; Ha Topuax S=0, 6)
3LEprui.

4.58. a) E,=120nH,=18,8 B/m, 6) <@>=(1/2) ppolm =
=1,57 ullak/M®, B) [ = (1/2) E,H , == 60nH} = 0,47 Br/m2, 1) Keg. o6d=
= (1/¢) e, = B0 (H /)% e, — 5,3+ 10~ %, [kr/(ME-C)]. oo

4.59. p=<{w)=157 alla. . )

4.60. A =2nc/p = 600 104 M, P=(5/4) (d?®lP¢p?/c)*=8,3.10~2° Br.

4.61. P=S>-4nr2=(2/3) [(1/2) Em/l20nr2] 4nr2=11 BT (| Sp—
Moayab Bektopa llofinTanra, ycpefiHeHRBI O BpeMEHH If IO HAmpas-
JeHHAM).

4.62. n=0,493 = 1,2.

4.63. P=(1/6nc2)V pore, /eoe2v2=20e‘v4/c"‘r2—~20 10-18 Br—12 53B/c

4.64. a) = 8One33/c~m2*1 38-10-11, 6) t=—In0 99c‘m3/40e482-
= 0,026 c, B) N~——ln099c2n12/80ﬂe33 '0,73.10° 06.

4.65. 2) 1=4,1.10-18, 6)1:-:-16 108cz5.r1e1‘, B)N 2,510 o6,
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6) W=

[

W = pon?inr?lj2=wV, rie w—njaorHocTsL



~Yacre 5. ONTHKA

b.1. a) 498,3 ¢ ~ 500 ¢ ~ 8,3 mun, 6) 1,3 ¢, B) 46¢, 1) 0,04 ¢.

5.2. Her, ne osnagaer. 1lpetoBoe BOCEpWSTHE ONPENCEALTCH He M-
nofi BOJHH, 3 YacToTol cBeTa. '

0 273 8) T={(ny4-ny) d/2c="0,50.10-20 ¢. 6) <(o>=2r(nj4-ny) =

=067 c. . , ‘

5.4, =328 em.

5.8, U =arctg (ny/ny). :

5.7. a) @==(nfny—1) ¥. 6) B paccMaTpupaeMomM NpuGIHMKEHHA YroN
OTKROHEHHS ( HE 38BHCHT OT VIVIA DAJEHHS Oq. :

5.8, a) ®=5 mtp, 6) ®=—2,5 xntp. -

5.9. Ecau noxasatenb npefoMIeHHs Pl 0 06e CTOPOHBI JIHH3HI
ORUHAKOB.

5.10. B uenrpe numsur.

5.12, Cm. puc. 21,

, r / - ’
0 F SN 7 0 z== i d
-/7, j] ’/13 :
o 2 1 )
: \L 4
Puc. 2 Puc. 22

5.18. Cu. puc. 22. {locenoBaTeALHOCT TIOCTPOCRHA: MapALIRALHBLY,

ayuy f nya §—thoganpuaa nosepxuocth F'— mapanaensupilt ayuy 2
oty 4. Jlyu 2’ npoxopur uepes TOUKy Tepecesenus ayda 4.c £’

5.14, Jlyuu pacnpocrpausiiores BAOM NAPAIISTBHBIX HARpPasIeHui.
3. Ecuu dorycuble paccTOfHHSA JIHH3 PABHLI TIO MOLYJIO.
OpeAMeT OKAXKeTes B IWIOCKOCTH 4,
CTAHET PABHHIM pasmMepy NpeaMeTa.
Puc, 23
‘ cucTemsl, 2 #H 2’ — BCIOMOraTeNBHbIE

5.15. 1. B ofmel pokansnof niockecTd F1—F».
7 p 5.16. 6) Hzobpaxenne Byxer ne-
' , P I Y .
7 ' < \\\ b
/ff\ . el /' u306paMeHHe HONAET B IJIOCKOCTb
0 >
5.17. ITloetpoenue nOKA3aHO HA
napaieNbHLe  ApYr APYTY cOBpAMKeHubie JIy4d, Jayu {’ napaanenen

2. a) MuumbiM, 6) MpsiMBIM.
peMemathes K miockoctu f’, Korga
ﬁ \/y A= 0 H', npnuem pasmep - usoGpakeus
S | 1 2 l s
‘ ) puc. 23: N u N’ —yanoBsie Touku
ayuy 2,

5.18, £=1,0-102 zg,

5.19, 0,21 Br. '

5,20, 214 sm. )

5.21. Ora KpuBas HMena Gbl TakOil e BHI, XaK H300paKeHHan Ha
puc. 5.9 xpupas OTHOCHTENBLHOH CIEKTPANbHOH WYBCTBHTE/BHOCTH TVa3d..

5.22. a) Cm. puc. 24. 6) Her, HeBO3MOXKHO.

5.23. p=3EA[2¢V = 1,6 Hlla (A —MexaHHUECKHH SKBMBAJICHT CBeETa,
M. 3)azxaqy 9.18; Ve—oThocHTOABHAS CHEXTPANbHAR WYBCTBHTEIbHOCTH
riasa), :

230

524 E,=V QIAnN)Y poee=13 Biw, H,—V @IAR VY g

= 0,050 A/m (A u V-—cw. otBer x mpenmmymedt 3aganejs

5.25. F=100,0 kg, :

5.26, E= 100 axk.

5.27. (D = (23'(/3) Enz — 19.10% JIN,

5.28. 1. E= Ihj(ht |22,

2. a) 50 JIK,( 6) 27 nx.

3. @=2a/ (I —h/V AT R?) =33 am.
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5,29, 1 (8)= lo/cos®§, rae [;—42 xn E=42 m.
25 w2 )
5.3

S

M= { dg { 2(8, 9 cos 0 st & a0.

0 0 .
5.3k ©=(2/3) 2Ry =66 am.
5.32. A=aV'N. ’

5.33. Murencussocr myas- 9934 8 Je""’“”""’”"g’m’g

CHPYeT . C IiePHOZOM, paBHHM 44 { 1
10c. - . ¢ :
5.34. [=1I44-1,. i i
5.35. A==asin(N§/2)/sin(8/2). ot }
5 l5.36. 8}0 tyor = 4-10-1¢ ¢, i ' g
e = 0,01 MM, B} pgorm !
R O,léﬂgm, 1) Vior = 0,00%‘?12‘M3, :‘ {
8.37. pjo ~ 0.3 mm = 5p;, 1 ;
5.3 @yopr = 2,5 M ’ 0 'L I i ! U b -
5.39. Ax=M0\g. 400 500 600 700 &G0 A,sn

e 5.40. {auna Bonuu: B BaKy- Puc, 24
5.41. a) JLada Touex, paccrosi-
Hm’m}((l)}zopmx OT cepeannl skpata Muoro Menbiue I, A =b8d/l, 6) buay =
~ [A/4d. .

5.42, B xpacuom.

5.43. a=14, The ko— ITHHA BOJHBI CBETa B. BaKyyMe.

5.44. KapTuna CMECTHTCS B CTOPOHY HEpPeKpHTOf wenn Ha 10 mogres.

5.45. a) X,=1650 BM, 6) Ay=400 nm. :

5,46, Ax=)\y[/2h=0,25 mm.

5.47. a) @=A(r+b)/2r Ax=10', 6) N=0.

548, a) U= (a4b)A2a(n—1yAx==143", 6) N=T7,

5.49. a) Ax=A/0h=:0,25 MM, 6) N =7.

5(.)50. a) b=(Re2n) (m+1/2) (m==1, 2, 8, ...), 6 b=(M/2n)
m=0,1, 2, ...
( 5.51. ¥V nyuka, HCOYLICHHOTO Tal0pa3pAjHOi JaMIlOk, B 0OOHX cay-
nasx /=90 nm/M2. Y naseprere myuka B cayuae a) [= 100 am/m3,
B caydae 6) [==80 mam/m?

5.52. a) n2=V ny3=1,30. 6) [la, Gymer.

- 5.53. a=Ag/4n’ =0,100 MM, S

5.54. a) Papuomepuo ocBemi¢HHOe nedie 3penns, 6) uepepytoltpecs

CBETble B TeMHDIC KOJblla.
© 5.55. a) Kospna GYyAYT YBENRUMBATHCA B JAMaMETPE; BHEHIHHE KOMbLla

6YAYT YXOOMTHL W3 NORS 3penus TpyObl; B UeHTpe GYAYT BO3HIKATh HOBLIE
KOJIbLIa, TI0 OJHOMY KOJIGUY HA Ka)Joe NepeMelieMue NAACTUHKM HA pac-
crosinue A/2. 6 Koabuma OyIyT yMeHBATHCH B AMaMeTpe; BHYTPeHHee
KObUO GYNET TAFHBATRCH B TOUKY H HCYC3aTb; H3BHE B OO/e SPeHEA
Tpy6 GYAYT ROABAATECR HOBBIE KOABHA.
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5.58. a) PapnomepHO ocBellenHOe Imosie 3penud, 6) uepexyiompecs
CBeT/LIC ¥ TEMHBIE TOJOCH, NapajiieNblble JHHHM IIePeCceyeHHs IJIOCKO-
creff, OrpaHUYHBAIONIHX MJIACTHHKH, B) OU€Hb C1a60 Pa3JIHUHMbIE IOJIOCH,
OTMCTIHBOCTS KOTOPBIX OyneT BOSpaCTaTh N0 HanpaBAeHWIO OT $asopa by
K 3a3opy by.

5.57. Hovmcm GYAYT CMeIiaThCs a) BIPaBo, §) BJEBO (110 OTHOINEHHIO

K puc. 5.19). INepemenienne nJIacTHHKH Ha M2 CONPOBOXKAACTCS CMelie-
HHeM KADTHHBL HA OJIHY MOJOCY.

5.58. a) B xpacuuit (A=-640 nM), 6) B 3enennit (A=0538 Hm).

5.59.: MiuTepdepenuHonble  NONOCH -~ BHAHB - OpH  (AJAA) =
=2V 1T —sin?8/hg=1,6-10%, " a) Ax==ahy/2 (bg— b1) Vnz—smzﬁ—

= 1,0 MM, 6) DoJocsl He HaGAIQIAIOTCA,
5.60. b’ Ay (AAXN)/2=10 mx.
5,61, N =-30.

5.62. Tloxockt GYAYT BUAHE HA JUTHHE x—l[b 0‘”2/7”1— ! -!-] —-Z—

5.63. a) R=2r3/2 (10—1)=9,1 M, 6) (D_(n~—l)/R =0,55 Antp,
B) rs—-VR?»o (6-—1)/2 3,7 MM

5.64. B 1,225 p

N 555 1. a) Konbua 6yLyT yMeHBLIAThCH B }mame'rpe' BHYTpeHHee

Koablia OyJeT CTATHBATRCA B TOUKY ‘H HCUe3aTh; Ha BHeLIHell TpaHHI
KapTuHbl OyAYT BO3HHKATh HOBHE Koabla. 6) Koanua GyAyT YBENH4H-
BaTbCH B JHAMETPC; BHEIUHHE KOJbLia GYAYT YXOAWTh 3a MpeJe/]H Kap-
THHB; B ueHTpe 6yAyT BOSHMKATh HOBH® KOJbUA.

9. N =345.

5.66. b~l/2(m—l) a) b=o0, 6) b=125 MM, B) =56 MM.

5.67. a) myi, PaBHO HaUMEHBHIEMY HIEJOMY YHCJY, NPeBbUIAOmMEeMY
rifah=8. 6) b=cr?/(ahm—r3)=10 M. B) r<V aA=0,74 mm.

5.68. MaxcHMyMbl 1 MHHMMYMBl HHTEHCUBHOCTH GYAyT noo%pe)mo
_CMeHATL JPyr Apyra.

-5:69. 1m ==r2/bA.

5.70. A=r? (bz-—bl)/b by =58.10- -8 u,

5.72. A= .A1—(1—;1()) AN Al'—(—; WAy (p ouens Mano oTH-
taeTcs OT eAMHHIDL). ‘

5.73. a) 1"‘410, ) )78 B) I = 2]0, I‘) ]B:Io

5.74. VIHTCHCHBHOCTh YMEHBIIHTCH B YeTHIpe pasa.

5,78, a) 375 uwm, 6) 875 nm, B) 750 M,

®

5.76. = S E (r)-2r dr,

. 0

5.77. b=0?/\; a) b=2,50 M, 6) b=1,72 M, B) b==1,32 M.

5.78. 1=41y/(1—p?)2=4211,

5.79, [=41y/(1 — )“‘—160010

5.80. h= Ao/2 (n—no)wo 58 nmm (ny— noOKasaTelb  NPEJOMICHHS
OKPYKalomwell NIACTHHKY cpeibl, KOTOPHIA B clydae BO3AYXa MOXHO CYRH-
TaTh PaBHBIM €JHHHIE). o

5.81. 1. a) m=m'=a?/4bh, 6) m=a?/bh, m _0 B) m=0,
m' =q?/b\. .

2. xpe V TR, e

3. 1:0,414:0,318:0,268:0,236,
5.82; 1. a) m=m"=35, 6) m=20, m'=0, B) m=0, m’ =20.
2. x1—0 7l mM, x2=1, OOMM x3—l 22I\M, x4—_l 41MM, X5==1,58mm.
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. 5.83. 1. Touxw, B KOTOPHIX KacaTejibHhle K. KPHBOH Iapaaciibitid
ocm & ) ;
2.7a) 9=2, 6) v=—2, '

5.84. a) v-VQm -6y 1,41; 2,00, 245 2,83; 3,16.

5.85, a) [=0,256/y, 6) /= 038]0, B) = 002510, r) ]=0 071,

) I=0,187y, e) I=0,004/,.

5.86. a) Jmax =137 m1/m?, 6) Imin="78 mm/m?, B) luax/Imin “‘l 76,
r) Xmay =0,3 MM, Xpig=0,45 MM,

5.87. CymmapHas MAOWANL YYACTKOB, 3AMITPUXOBAHHBIX C HAKIOHOM
BJ€BO; PABHA CYyMMapHOH NJOWANM YYaCTKOB, SZUITPHXOBAHHBIX C HAKJIO-
HOM . BIIPABO.

5.88. a) 153 JK, 6) 80 nx.

5.89. DTH KoseGaHNis CABMHYTH IO (ase APYr OTHOCHTENBHO ,upyra
Ha 3m/4.

5.90. a) Tosocka 8aKpPEBaeT OJHY HemTpHXOBaHHle ¥ OZHY. IITPH-
xoaam{yto soHy Ppenena. s xpusoit Koprio noayuaem, uro E/Eg=

= (6/19)%, orxyma £ =30 JK; 6) NOJOCKA S2KDbIBACT UeTHIpE HEITPHXO- *
BaHHBle 60 UeThpe IITPHXOBaHHKle 30HH . Dpenens. M3 xpusoit KopHio:
E/E,=(21/38)%, otkyna E =92 axk.

5.91. 1. Tlromank xapakTepusyeT CBETOBOH IOTOK, NPOXOXsM yepea
eUHHIY JJIHHBI LEJH.

2. 2) Bricota MaKCHMyMOB yBeJHUHTCS B YeThipe pasa, 6) mnpuna Max-
CHMYMOB YMeHBIIHTCSA B ABA Pa3a, B) KOOPAUHATH BCeX MHHUMYMOB YMEHb-
maTcs B XBa pa3a, B pe3yJbraTe 4ero 2-fi MUHHUMYM OKaXeTCs HA MecTe
1-ro, 4-if Ha MecTe 2-T0 H T. X., F) 9HCJIO MHHHMYMOB CTaHeT B JBa pa3a
GoJibllle, 1) Nuomlaib YBEJHYHTCH B ABA pasa.

5.92. a) a==(Agp—Aguon)/0® = 0,7 myM, 6) a/Ax>=

= (Axp—Aguon)/(Pxp r—hd,‘mn)NOS (B KauecTBe IHPHHLL MaKCHMyMa
B3ATO CpeJiHee 3Hayc¢HHe HIHPHHBI MAKCHMYMOB LJIsi Pa3/IHUHEIX JJIUH BOJIH.)

5.93. a) dudpaxuus Ppaysrodepa, 6) a,=>, 0 MM, B) dy3=2,5 Mm.

-5.94. Indpakuua Ppenens.

5.95. a) Her, ueHTp XapTHHBI HaXOMMTCS HPOTHB WEHTpA JIHH3HI.
6) Ja, nedtp KapTHHH HaXOJHTCA NPOTHB CEPEXHHBl ILEJH.

5.96. a) EcniH nepBoHauaJbHO Wb 6bl1a JOCTATOMHO V3Ka, TO HHTEH-
CHBHOCTb CHA4Yajia MOHOTOHHO pacTeT, 3aTeéM MNYJbCHPYET CO BCe YMelb-
LAKNUMCS pasMaxoM, KoJefasach OKojo 3Hauends [y, Koropoe Ha6uio-
JlaeTcst B OTCYTCTBUE Hperpaj; 6) MOHOTOHHO pacCTeT.

5.98. 1. CyM-viapHaﬂ IO MAKCHMYMOB XaPaKTepH3YeT CBETOBOI
nomx, NPOXOASHIT- Yepe3 EXUHHIY JIHHH el

2. a) 1-t makcumym 3aiimver mecto 2-ro, 2-ii —4-ro m T. A. 6) BBICOTa
UEATPaJbHOrO MAKCHMYM2 YBEJAMUMTCS B ueThipe pasa, B) LIHPHHA MaKCH-
MYMOB OCTaHETCsl lipexuHell, T) CyMMapHas IJIONaAb MAKCHMYMOB YABOHTCA.

5.99. MakcHMyMBbl CTAaHYT B JiBa pa3a Iyme; BHICOTa MNeHTPAJbHOro
MaKCHMYMa YMeHbIUHTCsl B UeThipe pa3a; MIMPHHA MAKCHMYMOB OCTaHeics
npexHel; CyMMapHas IUIOWAAb MAKCUMYMOB CTaileT B JBa Pa3a MeHblue
(cp. ¢ sanaveit 5.98).

5.100. a) TlosoxeHuss MaKCHMYMOB He H3MeHSITCA, 6) BHICOTA HeHT-
pajbHOTO MaKCHMyMa CTaHeT B ueTHIpe pa3a MeHblie, B) IIHPHHA MaKCH-
MYMOB Y/BOHTCH, T) CYMMapHas HJOLIaJb MAKCUMYMOB YMEHBIIHTCA B LBa
pasa

5.101. a) TlomoxkeHnss MaKCHMYMOB He uaMensTCH, 6) BHICOTA MUEHT-
panbnoro MAaKCHMyMa CTaHET B IBa Pasa MeHbille, B) LINPHHA MAKCHMYMOB
OCTaHeTcA NpexHel, I) cyMMapHas IJoOWAajb MaKCHMYMOB YMCHBIUMTCS
B ABa pasa.

5.102. 1. a) x=2k+1)/2m, tme k=0, 1, (sHauenns k&, -mpu
KOTOple x>l Hckaioyaotesa); 6) x=k/m, rae k_l 2, . m—1,
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2 a) x==1/2, 6) x~=1/4 u 3/4, B) x=1/6, 3/6 n 5/6. :
. a) HMurenenBrocTs HM DPH KAaKHX. BHAUCHHAX X, KPOMe HE HMEo-
nMX (wuum suauennit 0.4 1, He o6pamaercs B Hyib, 6) x=1/2, B) x=1/3
u 2/3.
5.103. 6=1150 nm.
5.104. D ~ 3:10% pag/m ~ | yra. muu/HM,
5.105. Ag=22,0°
5.106. Ap=4,8°
5 107. a) He 6yayr, 6) 6yﬂy1‘
5.108. N = 1000 ‘mrpuxos.
5.109. 1, D=m/d V T— (mh/d)>.
2. a) 109 10-% pan/num, 6) 1,23-10-3 pan/um, 8) 1, 54 10~2 pag/um.
5 110. 1. Dyyy == fmjd [1 = (mhjd)2)3/2. ‘
a) ,30 MM/EM, 6) 1,85 mm/HM, B) 3,64 MM/HM
5 111, 1. Ax=733 mm. :
12, a) Dmm ~ 1 mm/uM {cm. 3agauy 5.110), 6) R=108,
5.112. 1. Sp/bm={(A/d) /VI-—(mh/d)?
2, TO'—IHbIe 3Hauenus: a) 19,4°, 6) 27,3°. Buuuciennsie mo qwopmy.ne
nosayuenHoil B m. 1: a) 19,2°, 6) 25 9°.

- 5.113. Ilpu GosbwioM neprone ,tm(bpaxumHHbIe MaKCHMYMH pacfiona- -

raloTcs o4eHb IycTo {(cM. ormeT K n. 1 sapaum 5.112). Hpu d=1 mm
Xmosoe PACCTOsIHHE MEXKNY COCEAMHMH MaKCHMYyMAME OyfleT Tnopaaka
0,5.10-3% pag ~ 2’
5.114. 1. d(smq)QO—sinq)o)——i ?»5 o
2. a) @=0,=20,0°, 6) ¢,.=2356 3% qa_:5,9°, —7,9°
—99,2°, —38,0% —59,1% B) my =2, m._=b5.

3. Hpn HOPMA/IBHOM HaJeHHH [OJIHOE YHCAD MAKCHMYMOB Ha eAH-

HEny Oosbile.

5.115. 1. d(co.s-\?(,—cosﬁ)=i mi.

2. a) 2,07°, 6) 2,75°, B) 4,17°.

5.116. 1. D:|m/]/l—— (310 g - mAJ)2, Te —(d’))(l—]—sinq)o)<
sm< (d/7») (I.— sin gp).

‘.a) 6 YIA. MUH/HM, 6) 2,2 yra. muH{HM, B) 10 'yra. mun/um, ‘

r) 43 yra. MIIH /HM.,

5.117. Ha, moxHo.

5.118, amin=7,0 kM. _ ) ‘

6.119. I=d/1,22) VN:I,I M  (d— puameTp -8pauka, N —vyucio
Touek Ha 1 M%),

8.120, d=/ M2N ;p=0,282 nm (M —monsipsas macea NaCl)

5,121, 4=0,0588 HVI

5.122, R»ltg {2 arcsin (mhja)], rme #—nOPALOK MaKCHM‘yMa,

a= /NN p; Ri=11,9 s, Ry=24,2 wm.

5.123. Bektop E Bpamaercs Bokpyr Hamnpap/jeHus Jyd4a, OHOBpe-
MEHHO M3MEHSCh IO MOAYJIO TaK, YTO KOHeL BeKTOPA OIMCHIBAET SJLIMIIC.

5.124. a) P =0,50, 6) P=0,91.

5.125. I =1, cos® aij c0s? (g —0l7) =66 .mv:/M2

5.126. Bripesannas napajsiebHO ONTEUECKOH OCH OJHOOCHAf JBOAKO-
nPeJOMARIOAN NAACTHHKA, CO3AAlCIas -CIBHT NO ha3e Mexay OOHKHO-
BSHHNM H HeoOHKHOBEHHHIM ayuamyt Ha 4 n/4. Tommuna d sToil naac-
THAKH YAOBJAETBOPsieT ycnosuio: d ={(m-1/4) Ao]l(l n,—1n,l), rae m—
[eJI08  YHCIO HJH -HYJb, Ag—JUIMHA CBETOBO# BOJHBI B BaKyyMme, fi,
H 1, — OOKA3aTeHH - IPEAOMICHHs OCLIKHOBEHHOT® U HeOOBIKHOBEHHOrO
Jryued.
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5.127. IlponycTuth BJIOCKOMONSPH3QBAHHEIL CBET uYePe3 ILIACTHIKY
B yeTsepTh BOJIHEI, YCTAHOBJAEHHYIO TaK, UTO e onTHUYeCKas ocb 0GpasyeT
¢ ILIOCKOCTBIO KoaeGarmit ILJIOCKOMIOIAPH30BARHOrO cBeTa yrox 45°%

5 128. Her, Heabss.

5.129. Ey—EO cos & ey cos (0f —kx), Ez=Egsina e, cos (af — kx).

5.130. E, = E, cos a ey cos (af —kx+ &),

E; == E, sin ¢ e, cos (of — kx 1+ 8,) (8; = &).

5.131. a) u 6) E'=E, rze E—uncxopubtii BeKTOp (CM, 8ajauy 5 120),
B) Ey_E E;=—E,—mnockocrn KoneGauuit Bektopos B u E’ cim-
METPHYHbE OTHOCHTEABHO OCH y; T) B 1) Bektop E’ Bpamaercs BoOxpyr
OCY ¥, OBMCHIBAS CBOMM KOHROM 3JIMIOC, OCH KOTOPOrG He COBNAA3IOT
C OCAMH § M 2; €) KoHew Bektopa E’ ommchiBaeT sanHDE, OCH KOTOpOro
COBMAJAIOT C OCSAMH y M 2; k) BekTop E’ BpamaeTcsi BOKPYF OCH X,
ONUCHIBAS CBOHM KOHLOM OKPYIKHOCTb.

5.132. Yerripe pasa 3a ofuH 060POT CBET CTAHOBHTCA HJOCKONOASA-
PH30BAHHBIM, HETHIPE Pa3a (B NPOMEMYTOUHBIX NONGKEHHSK)— IGAAPU3O-
BAHHbIM & KPYEY. B ocranshoe Bpems eBeT OyART SJNIHIITHYECKH TOJISIpH-
30BaHbIM ¢ HEHPEPHIBHLIM BHAOHIMCHEHHWEM QOPMbI JUIHICA OT OTpe3Ka
HPAMOH O OKPYIKHOCTH H. OGRATHO. .

5.133, [ ==14/2.

5.134. HuTencuBHOCTL GYAET M3MEHATLCS B NpeReNax oT -HyJs 110
Ioc1/4, uerpipe pa3a 3a OZuH OOOPOT JOCTHIas MHHUMYMa H ueTkipe
pasa-—mMaKcuMyMa:

5.135. a) Il— fecxl8, 6) 1| ==3lcce/8.

5.136. a) Bo BCeX Tpex TO‘leX CBET IJIOCKOMOJIAPU30BAHALI, 6) [ 4=
== IB_"IBCT/2 B) [C"'O I(*ﬂlec]‘/z F) IC == (IeCT/Z) cos? (001—[7062)

5.137. a) B Touke B—cCBeT 3NIIHNTHYCCKH MOJAPH3OBaHHLIA JHGO
npu a1~0 HAH 71/2— IIOCKONONAPH30BARHHE; B TOuKe C — INIQCKOHOAA-
pu3opanuslii cBeT, 6). Ig=Jecr/2. B) Her, He mMoxer. r) Moxer, ecau
oy =0ay=0 nan /2,

5.138. P=0,80.

5.139. a) Py=-2P 2P, /(14 P})=0,976, 6} P =0.

5.140. n=aj (1—P)/(1-}P)=0,048.

8.141. a) Pi=V (— D/ T H=0%0. 6 Py=Vu—l/n=
= 0,994, '

‘ 5 142. TlpoTtns MecT Imacmr{m A1t KOTODHIX ONTHYCCKAfl DAIHOCTD
xona A OGBIKHOBEHHOTO W HCQ6bIKHOBeHIIOl"O Jydeit paBHa inh (m—uesoe
YHCJI0), CBET OyJeT IJOCKOIOISPH30OBAHHBIM C INIOCKOCTBIO. KOJeGaHHI,
coBnajamomeli ¢ MIOCKOCTBIO KoieGaniil B nagaomem ceere. [TpoTHB Mect,
Ut KOTOpbIX A = (m—-1/2) 7\,——~INIOCKOHOJIHPHSOBEHHBIH CBET C ILIOCKOCTRIQ
KOJeBanuil, IepreH UK yAsapHOH K IIOCKOCTH KoNeGaHHl B ITajalomeM CBeTe.
[TpotuB Mect, mI1s KOTOpbIX A ==(m - 1/4) A—cser, YOS H30BAHHEIR 1O
KPyry. B ocTasbHBIX MecTax — JMOTHICCKH ROATPHSOBAHHLIA CBeT.

g143 1. a) TloepxuccTh OyZeT OCBelleHA PaBHOMEPHO, 6) i .B) IO~
BEPXHOCTb - Gy/IeT HCIempeHa HEPEYIOULIMICS CBETILIMK H TEMHBIMK TIOJIO-
camd. |

2. TeMHBle M CBeTJbIE MOJOCH IOMEHFIOTCH MeCTaMil,

5.144, Ax=M7/0 (n,—n,) =2,0 MM,

"85.145. a) Egin=1, 1. 10ﬁ B/M, 6) TpH DpPOCBETNICEHS K TPU 3aTeMHe-
HHA (¢ yuetom saTemuenust npu E=0). :

5.146. a) 500 pas. 6j Her, ne 6yayr.

5.147. a) Kpacuuii, G) OpamkeBblil, B) MKeAThill, T) 3eJeHbHi:

5.148. a) oo = n/(Ax-tg 9) =21 yra. I‘pa}l/MM 6) l(x) 1, cos% (nx/Ax),
rae [, — KOHcTaHTa,
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5.149. jlnmla BOJIHLL B Cpefle, B KOTOPOH CKOPOCTH CBRTA paBHa v. .

5.150. 1. a) u—-v/(l—q) 6) u._.(l—p)v

2. a) u—-v/2 6) -u =20,

5.151. 1. a=1,502, b=4,56. 108 m2. ‘

5.162. 2) u=cAd/(add+35), _

6) Ao, M~ 759,0 589,3 486,0 397,0

ufc 0,655 0,649 0,641 0,629
v/c ~ 0,662 0,660 0,658 0,653
ufv 0,990 0,983 0,975 0,964

5.153, a) a=eE,/mw?=4,9-10-¥ y, v, =ae=153-10~% M/c

i (E m— amnututy na nanpﬂmeuﬂocm sviekTpuyeckoro noas). 6) Fpu/Fpnm =
L=10,/20=0,26-10-11,

5.154, € (0)=1—

5.165. B 8 pas.
5.138. a) na 0,50 %, 0) ma 1,00 %, B) na 63.%, r) xa 99,0 %.
5.157. [(1 — Io)/15] 100 % {1 —exp [— & (xg+-3)/2]} 100 % =9,5 %.

ne*
1~:0meto2 )

5.158. a) I =140 (1 —p)*=83,4 mu/m2, 6) I = Iyo (l—-p)“/(l——~a2 )=

=83,5am/m2. {o=exp (— xa), p=[(n—1)/(n--1)]2}.

B.159, a) I=1y (1 —p)2=92,21m/m2, 6) I=1Iy(1—p)2/(l —p?) =
= 92,3 am/m2. :
© 5.160. 1. a) 0,499, 6) 8,33%.

2. B 17 pas. 3 8,78 %.

5.161, % =1n (v1/13)/(22—a3), me T — K03hdUeHT IIpOHyCKaHHﬂ
cBeta nnacmﬂxoﬁ (OTHOWICHHE - MHTEHCHBHOCTH . CBETA, IIPOLICNINETO Hepes
OJaCTHHKY, K PIHTEHC/IBHOCTI/I HaJa0Wero cBera).

5.162, n=1,37 M~

5.163.. B uérnipe pasa ‘ .

5.164. AN = 4clocu/?»0 (¢*/n*—a?u?) =0,10. (Byxsoit o o0BosHaueno
Beipaxenue 1 —1/n2) .

5.165. v=AAV/2=278m/c = 1000 gm/u,

5.166. T == (A/AMA)4nR/c=25 cyT (Rc —pamuyc Connua),

5.167. Aw/o =+ (1/0) V 8kT/am; mioc B caydae a), MHHYC B CJay-
uae 6) (k—nocmmmaﬂ bonbuMana). -

5 168. a) dwp/e@=2<v)/c, 6) 6Ap=0,020 nm.

. 5.169. T=aMc (bwp/w)2/32R=1,0-103 K (M —wmonspuas Macca,
R—rasosaa HOCTOSIHHAS).
5.170. v=c} 2 (Aw/w) = 1,5-108 m/c.
5.171. v=0,26c=78000 km/c.

Yactes 6. ATOMHAA ®oU3UKA
6.1. r (@, T)=0.

6.2, @®=®p,,. 0,50 obpa3yercs 3a cuer usnyqum{, 0,50 —3a cuer
OTPaX(eHHS MOJIOBHMHH NMAAAIOMEro fO0TOKA.

6.3..2)-0,97 MM (masiexasi mudpaxpacuasi 061acTb, TPAHUTANIAN C MH-..
KPOBOJIHOBBIM ~ pajiHogHanasonom), 6) 9700 amM (uudpaxpacHas oﬁnacm)

B) 970 uM (6nnskas wuH@paKpacHas 06JIaCTb) r) 580 1M (BHAHMaH YaCTh , -

CIeKTpa).
6.4, Ap yMeHbmaeTCﬁ B JBa pasa.

6.5, Ay =b 1 o/R*= 2,00 M,
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o
6.5, ——
© exp (ho/kT)—1

6.7. a) <{edyp==0 582kT 0,582 ¢edyy 6) <edyp=0 950kT =
= 0,950 {&>xx, B) <EDyp=0, 0004544T = 0, 000454 Dy

6.8, a) <(e>=0,257 3B =0,993kT, 6) <&>=0,247 3B =0,954%T,
B) <e>=0,154 3B =0,600£T, r) <e>==0,0178 m3B =0, 000687AT.

. 279 a) @, ==2,821 (k/ﬁ) T=371-101T, 6) Apo,=1,08.10°m/c =

= 2nc.

6.10. a) T=58.13K, 6) £E=3,9.10%Bt, B) m=4,3:10°kr/c,
1) T = 101 jer. .

6.11. I=0T%(r/R)2=1,37xBr/M® (r—pamayc Coxmna, R— pac-
crosrme or Counua z0 3eMJIH)

— [Bml g 5
6.12. a) E————-A a7 V{A)di=1,1.10°1k (Tousoe 3HaueHHe:

1,36-10% 5x), 6) I= EQ2—25 1027 gy (tounoe sHauenme: 3,0:10%7 kp).

3peck Af M Ag—TpaHHUE BHAHMO 4YacTH cmexktpa, V (h)—omocmenbﬂaﬂ
CeKTpaJbHAA 4yBCTBUTENBHOCTb IJa3a, R —paccrosnue ot Cosnua jo
Semsu.

YKasanue: sHayeHHe HHTerpana ONpejleuTh NyTeM MOACHeTa
qucaa KBaleaTO}} KOODPJIMHATHOR CeTKH, OXBaThIBaeMo# KPHBOit Ha pHE. 5.9.

6.13. L

614, Lo 0Ti/m—0,15 kBr-M2/cp.

6.15. ®=ocT4%nd?r? cos $/41%2=0,29 mBr.

6.16, T=T, V7/R=395K (r— pamayc Co:mua)

6.17. Or 1,6 no 3,1 3B.

6.18. N= AE}»/Q‘T/‘.C 4,5.108 doton/(cmM2.c). -

6.19. a) £=2,235B =4,4-10~%m¢?, p=1,2.10-27kr.-M/c=1,3m.0,

6) e=12, 3 K98 = 2,4-10-2m 2, p= 066 10- Bkrem/c=0,7-10*m,v,

B) =1 23M3B 2,4mqc?, p=0,66-10-2t gr-m/c==0,7-10%m,0.

6.20. V= =20,92.
. Vv 1 -+ (mech/2nh)?

6.21. a) u 6) F=mnr3/jc=1,43aH.

6.22. 2) ¢ (0) =0/, e 4==0,40/ /f) (03— 0)=2,3-102T dhoton/(M2-c),
6) jgor =0 In (0g/my) =1,5.10% ' poton/(u-¢) (w0 B @3—9aCTOTEI, COOT-
BETCTBYIOILHE [PAHAIAM BHAMMON 4YaCTH CHERTDA).

6.23. Apin=2nk c/e(l] 0,025 uwm.

6.4, U=2iho1 M 25,8,

6.25. a) % =1,04.10-3 [Ixk-¢, 6) A=1,835B (Gonee nosauue paGoTH
JIAlOT 3HayeHHe, }%MHOI‘O npesnmaroiiee 2 aB).

6.26. Ay=2nhc/A =256 um. \

6.27. a) A=21fic/hg=3,745B, 6) A= el == 262 1y,
2 f’”c/ ° B O A= Uz

6.28. cp=-—2-ﬁ-—bﬁu=2 5B.

6.29, [y0c =0 04OESJex/2nﬁc_7MKA
6.30. a) AE/E = hg/(h--A¢) ~ Ao/h=0,347.10=5 (hp =20t /mec =

" =0,002426 HM — KOMITOHOBCKAs JJIHHA BOJHBL JIEKTPOHaA), 6) U=

= 211k, V 3/hme = 1,47 wM/c,
H. B, CaBeanen -~ 257



6.31, a) AEJE=0,024, 6) v=1,03.107 m/c=0,034¢,
6.52 E. ea sin? (9/2)
32 &) Ex =T g st (ggy |
6) Ex= (*/mc?®) (1—cos §). = ‘ ‘
€.33. a) Ey = (8%/myc?) (1 —cos §) = 1,07 ksB, 6) v=cV 2E, /m.c® =
= 1,5-10~3¢=4,5+10% 1/c, ) ) v=cV f‘/" P
6.34. 8¢ =2nfi (1 —cos ) tg /mech=1,1°
~ 6.35. xC:ﬁ/mc—-—Komn'rouoBcKax JJIMHA BOJIHBl JAHHOH YaCTHILL

, THe o =2¢e/mc?,~

6.36. rimip =t L 1Y=1,2.10-1
. - mln_QnEomaCZ Vl—-vz/cz.— )___ ' .‘ ~* M.
Ze? ‘ !
N r——e = . —14
6.37. b PRI ctg (0/2) =3,3. 10~ 14y,
6.38. B CU:

N

rJe n-—YHCAC aTOMOB B elMHHLE o6bemMa (OJILTH, 8 @~ ToMuuHa (GOJbTH,
fhy—Macca NPOTOHA, U-——CKOPOCTL NPOTOHA.

B rayccoBoit cucTeMe ~—To ke BhIpakeHHe, Ho Ge3 MHOXUTeNd 1/4me,.

6.39. a) 100, 6) 7,2; B) 1,8; r) 0,8; n) 0,5.

6.40. P=umpN g0 (Ze*/dneoE)?/M=1,4-10-% (p~mnnotaocts, M —
MOJISIPHas Macca 30J0Ta).

6.41, P =4Pg.

. 6.42, Tlepsmit norenuuan Bo30ymMAEHHS aTOMOB PTyTH ¢i=4,9B,

BTOPOH NOTeHIMaJd BO3GYKIAEHUSA Py=6,7 B.

6.43, B CH: vy=(1/4meg) e2/h =2,2.10% m/c. B rayccoBoii cucTeme:
vy = e2/h'=2,2.108 eM/c.

6.44. B CUL: a) ry=4aeefi?/m, e*=ro/207=2,56.10~13 y (m,, /me=207),
6) Een=m,e*/2 (4180)? /1?=2,82 k9B,

B rayccopoit' cucteme: Te xe ¢opmynn, HO 6e3 MHOKHTeNeR 4me,.

B) v1=2,2.108M/c" (cp. ¢ oTBeTOM K B3ajaue 6.43), ) vyT/2nr; =
= 3,0.10%2 o60poT0B. ‘ -

6.45. a) B CH: Ecp=mpget/2 (dneg)®h2=13,593B, rae g, =
= MMy /(e Mp) ~—NpUBEJIEHHAA Macca CHCTEMB 3JEKTPOH — IPOTOH.

B rayccoBoii cucTeme: TO e BhlpaxkenHe, Ho 6e3 MHOxHTens (1/4meg)?,
- 6) §=—1/(14my/m¢)=—0,00054 = —0,054 %.

6.46. 6=—1/(1+m9/mu)=-—0,101=—10,1 %.

" 6.47. ro="h2/mee* —BopoBCKuil pamuyc.

6.48, mee4/ﬁ2=—2E1‘, rre Ei—SHeprusi aToMa BOJOPOJA B OCHOB-
HOM' COCTOSHMH. = - '

6.49, pi=efi/2me=0,927.10-2% Ii/Ta= g,

6.50. = eli/2my = (1/207) p;.

6.51, u,/M,=e/2me.

6.52, a) r,,=Vnﬁ/mm, 6) En_%nﬁm (n=1, 2, ::.).
6.53. a) 0,=R (2m+l)/rr62w(m-iil)2. 6) 01:0g:05:03=5,4:1;0,35:0,16.
CT % ’

AN (1 Ze \2»  dQ -
- 47tey 2mpv2) sin® (9/2) ’

6.54. R =eq;/h=2,07-10%

6.55, @j=3E;/4e=10,2B.

6.56. & = bep,/27=1,93B.

6.57. e=3E;/16=2,6 3B, .

6.58. a) Aj=122uM, A,=91mM, 6) Aj==657nM, A,=2365uMm,
B) A{==1876 1M, A, =82l HM,
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. 6.69, R=2,068.1016 o~1,
6.60. a) Ay =660 1M, 6) Ay =370 HM.
6.61. Uetripe Junuy,
- 6.62, 657 n 122 am,

6.63. v=7,0-10% /e,

6.64. ¢;=3,8B.

6.65. @;=2mfic/ed, =50 B.

ggg Ei= g.? %B (3KcnepHMeHTaNbHOE 3HAueHHE paBHO 5,1 3B),

.67, ¢;=5,1B. . .

6.68. 1) 5S > 4P - 4S . 3P -+ 35;  2) 5S 4P 3D - 3P -» 3S;
3) S 4P > 3S; 4) 58 -» 3P - 38. '

6.69. A®=2m1c (hy— Ag)/Ahg—3,2-1022 -1,

6.70. AE =2shic (Ag— A1) /Aihe = 2,1 M3B.

6.71. Ao=R (1/42—1/5%)=4,65-1018 ¢~ 1,

6.72. s=—0,41, p—=—0,04.

6.73. A =820 uM .u Ay =680 1M,

6.74, s=—4,13. )

6.75. a) v=3hR/4myc=3,25u/c, 6) v="5hR /36mye=0,60 w/c.

23 . .

6.76. £E= .2("%2‘2-_: 1,66.10—29 [k = 0,49-10-% ho,
. N
v= 2nﬁ/n$Na7»= 2,95 cm/c.

8.77. v=0,79 cM/c. :

6.78. a) AA= nﬁ/mNac= Ac/2=2,9.10=17M (Ac— KOMNTOHOBCKa!
JUIHHA BOJIHBI aToMa). 6) A) He 3aBHCHT OT SHEPrHH HCIYLIEHHOTO (OTOHA.

6.79. v= ﬁml/_2/ml‘io= 0,12m/c.

8.80. v=V &2 2m.c® (e—eq;)/m, ,c=14,3 M/c; aTOM ABUNKeTCH TOX

yraom o= arctg [V Zmec® (e—e@)/e] =89,0° K nanpabienmio, B KOTO-

pom Jereds (GOTOH. .
Vi7hca= VI _ 1 953108 = 1/2 —

68l. a2 C=V2w Zoi 7o

2yV Thca—ZeuV Ty
V”"'Cu“‘ Vm

6) Z:U+KM:~*26—)K€JIGSO.

=1,006V 3R/4, o= =1,12.

6.82. C=1,336.10%¢"Y2=1,07V 3R/4, 0=3,7. C ysennuennuey Z
rpaduk GyHKIHYL V‘G:f (Z) Bce Gosblue OTKJOHFAETCA OT IPAMOJHHel-
HOCTH, NMOCTEHEHHO 3arufasch BBEpX. -

6.83. a) C=>5,398-107 ¢~ Y2 =1,007) 5R/36, 6=78, 6) Z=78 —
IJIATHHA.

6.84. C="5,098-107 ¢~ ¥/2=0,95 V' 5R/36, 0=5,7.

6.85. Y cepebpa. B (46/28)*=2,7 paaa. ‘

6.86. a) N=22, 6) AEe/AEg=22-

6.87. a) N =32, 6) AE,/AE,=553.

6.88. ’ro=Vﬁ/mnpAoJ=0»118 HM (fnyp—TIPABEACHHAA Macca aToOMOB
yIVIepoAa H-a30Ta).

‘ ggg m,—_:(sﬁs/l)long ({I/+l)=mv VD,
.90, o, =D5,8.1012 paa/c.
6.91. Nr,'+i/1,\’i=expp(——%m/kT)=I/I716.
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6.2, a) A=

onh YV T—=0c2 6) he- ol
mo ’ V 2mEg (14-Ex/2mc?)

6.93. v=c/V 2=0,707c. | ‘ : :

6.94, a) v=1,46-102 m/c, 6) v=0,73:107 M/c=0,024 ¢.

6.85. a) Ax=0,5 cuM, 6) Ax ~ 10—M cm, B) Ax ~ 10-27 ¢m,

6.96. Ax=4nfil/bmev=1,5 mm=150b.

6.97. r=11g [2arcsin (knfs/meud)], rae k— HoMep KOABHA; rj==35 MM,
ry=83 mm. ' o

6.98. Ei ~ h%/ma?.
6.99. E, ~ o (tounoe 3navenwe pasHO ho/2),
6.100. v ~ fi/mer = 108 m/c ~ 0,01 ¢ (cp, ¢ otBeTOM K Sajaue 6.43),

6.101. P=S b, g 2)2dV. '

|72 :
6.102, \pn=V'2/—a sin (nnx/a), E,,=(nzﬁ,3/2ma2) n?, rie n— KBaHTO-

BOE uHMCJO, NpHEMMaomee 8HaucHua 1, 2, 3, ..,
| 2 I%

dx=10,500,
a s

na
6.103. P=l-—-2S %sin
0
' 6.104. a) dn/dE = (a/nh) V me/2E, : :
6) dn/dE = mea?/n®hn =0,83.102 JIx~1=1,33.10¢ sB~2,

E
dn
E(ﬁ)dE

dn
(—d—E)dE
8.105. Py, n, (v, ) =V U sin (nisx/a) - sin (namy/8),  Enyyny =

= (?h2/2m) (ni/a®+ n3/b?), rre S=ab—niomans AMH, i H Ny —
KBAHTOBHIE' WHCIA, NIPUHUMAIOIINE HES3ABHCUMO APYr OT APYra 3HaueHHs
1,2 3, ... .

6.106. Eq;=0,75 3B, Ej3=E;=1,89 3B, E,,==3,02 sB.

6.107.  Yu,, 5o na % ¥ 2 = V 8V sin (nyruxr/a)-sin (ngmy/b) X

. 2 2
X sin (1572/¢), Ep,, g, ny=@h%2m) (n}/a2 4 nd/b2 - n3/c?), rne V = abe—
06beM SIMEL, My, g, fl3—KBAHTOBLIE WUHC/IA, NPHHHMAIOLIHE HE3aBHCHMO
Apyr ot apyra smauenns I, 2, 3, ..,

22712

6.108. 2a) Yy = VI?HR sin ”g’ . 6)E, "2]’;1:2

6.109. 2) A=1/} 2ma, 6) <r>=a/2, |

€.110, ¢<r>=a/V 2a.

6.111. 2) A=1/V 7@ V 7, 6) rgep=a, ¢r>=2/V 7.

6.112. 2) Mpipn=" (V 3/2)=0,913.10-3¢ yr.m/c. 6) Dnexrpon,
OpoTCH, HERTPOH U APYFHME SMIEMEHTaPHHIE Y4CTHIM CO CHHHOM, PaBHbM 1/2,

6.118. M=6,7-1067%,
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En=2,0.10-% x=0,12 MsB.

o] =

B)' <En> =

yTaen=1,2,3...

6.114. a) Ax>=VFjmmo=a/V 7=0,564a=(V 7/2) <| ¥ Dca =
= 0,886 <l ¥ D 6) <UD =Ta/d=E,/2. ‘

6.115. Ey=(%/2) V gli=1,65.10-3 Ik, a=V GimV lg=
= 0,58.10-13 y,

6.116. 4) A=1/V 573, 6) dPjdr=(4r2/r3) exp (—27/r0)» B) Foep="a»
I) <r>=3re/2, 1) KUD>=—e¥r,, ¢) Py= 2022+ 1)exp (—2n).
8.117. a) Py=0,677, 6) P, ,=0,423, B) P,=0,238, r) Ps=0,00276,
n) Py=4,45.10-7%. = -
6.118. N =(g1/gs) exp (ho/kT)=3,53.1010 (@—uacToTa TIOJOBROMH
AuHEY cepuu Jlalimana). :
. 6.118. a) M2=22 6) M2 2%z,
6.120. 2) 0, 1, 2, 3, 4, 6) uB) 1, 2, 3, 4,°5; 1) 1/2, 3/2, 5/2.
6.121. Tlepsmit, BTOpoil, Tpernil, YeTBepTHil M wecTOM.
6.122. 5Fy, 5F,, 5Fy, SF,, 5F;. .
6.123. 2) u G)-u3 oxHOW, B) M3 ABYX, T) U 1) H3 TPEX, €) H3 IATH.
6.124. 5, 6, 7, ... o
6.125. Hust P-cocrosnus S moxer uMeTh 3Hauenuws: 1, 2, 3, ...
B D-cocrosius S=1. .
6.126. a) x=1, 6) x=3, 5, 7, B) x=2, 4, 6, 8, T) x=6, 8. -
6.127. a) 1S,, 6) 1Py, 3P,, 3Py, 3P, B) 1S,, 3P,, 9P;, %Py, Ds.
6.128. a) 4F,,, 6) 2P, ;. :
6.129. a) 3Fy u 1G;; My=Hh V' 20, 6) 1S, u 3P,; My =0.
6.139. bF,.
6.131. L=2, 3, 4, 5.
6.132. My = ﬁV3/4._
6.133. My = (h/2) V' 35. *D
6.134. My = (h/2) V3. *F

7/2
6.135. 3P,,
6.138, °P, . .
6.137. 4S_3/2, 2P3/2, 2P1/2,_ 2D /a» 2Da/2' OcHOBHLIM  AIBASETC
Tepm 4S, .. ’

6.138. Bropoil, uetpeprtHii, nATHE H CEABMOI.

6.139. p=(4/7) pp ¥ 63.

6.140. p=(n5/2) V 125.

6.141. D SF, T,

6.142. a) p=pg¥V 2, 6) p=0, B) p=ps2¥ 2, 1), 1) 1 e) p=0.

6.143. a) He pacmenurca, 6) na TpH, B) Ha nATH, T) HA IIECTD,

6.144. a) Ha uernipe, 6) Ha Tpu, B) Ha JeBsTb,

6.145. 2) U 6) pacuensenus He Gyzner.

dB Iy 1 .

6.146, a:'MBg_d_x'"W —2—11_—[—12 =0,28 MM,

6.147. a) AE=0, 6) AE=116 MK3B, B) AE ==232 MksB, 1) AE =
= 348 mx3B. ‘ '

6.148. Awy=:0,879.1011 c-1, : ‘ '

6.149. 2) u 6) Aw=0,88:-10"% c-%, B) u 1) Aw=0,59.101 c-3,
1) Aw=0,44.101 ¢-1,

6.150, Aw=55Aw’. -

6.151. N =2nc/AMwp =~ 5.10* m1puxos (A®@— RHTEPBAN MeMLY 3eeMa-
HOBCKAMH KOMIIOHeHTaMH; CM. 8ajauy 6,149). '
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6.152. a) z_a, 6) l=aV 3, B) l=aV5/4-

6.153, o =46,

6.154, o= 44 4°

6.155. dN(,)-(l/JIU) do. -

6.156. dN = (5/2n02) © dw.

6.157. dN o= (V/n®v3) w2 do. )
6.158. 9 hon/k=360 K (k—nocrosunan Bonbumana),
6.159, 8= (f/k) 20V 7n =406 K. :

6.160. 0=(/k) v /620 = 447 K. |

- 6,161, a) 0> = (1/2) 0 = £0/2F=2,4. 1018 =1, 6) {od= (2/3) Op=
—2k0/3h 2,710 ¢-1, B) <wd>=(3/4) m,,,—3ke/4h 2,9.101% ¢-1,

6.162. a) 1420 K, 6) 208 K, B) 76 K.

% V 18n2N

6.163. 0=— — NAP 410 K.
_ k M (1/o% +2/[4})

6.164. Uy=(9/8) RO=860 [I;x (R—ra30Bas OCTOSHHAS),
6.165. Cz—(Tg/T1)3 C1=0,022 JIx/(Mone-K).

6.166. C = 2,4n*R (T/6)% =0,16 ,U,)K/(Monb K).

6.167. s,n—O 026 3B, A=0,048 H

6.168. ~ 10-2¢ gr.mjc, A=0, 66 HM.

6.169. p,,, ol 3/ oN o/ M —=1,3-10-2 grm/c.

6.170. YpoBHH 5HEpPrMH CTaHOBATCH B ABa pasa ryule.
6.171. Her, e 3aBHCHT.

6.172. dnowo N.

6.173. nH N.

6174 (g =

1

exp (6/T)—
6.175. a) €,=0,018 3B, 6) > =1,0.
6.176. e/m——Nn (nd)z’ng—l 8 1011 Kn/xr,
6.177. n=1IB/eal3;=1,1-10%° u~3,

- ug=1U34/bBU 3= 3,2:10— 3M?/(B c).
6.178. Her, He 3aBHCHUT. .
6.179, TlnotHocts ypoBHell dn/dE Bo3pacTeT B 1 pas.
6.180. Ae ymenpmuTcH B 3 pasa.

6.181. ¢Aed>=1,0.10-22 3B..

6.182. Ae=(2nfs)?/4nv 2m)*/* V'E.

6.183. 2) 47.10-22 3B, 6) 15.10-2 3B, m) 0,85.10-% 3B,
r) 0,66-10~2% 3B.

6.184. a)Ep (0)= (3n2NA /M)2/3ﬁ2/2me-—7 04 5B, 6) CE)=3EF (0)/5=
= 4,23 5B, B) T=2¢(E>/3k=327.10% K.

6.185. Ep zEp(O){ ——M}=EF(O) (1—2,2-10-5),

6.186. n=1—(1/2)%2 = 0,65.

6.187. n=1—(3/5%% = 0,54,

6.188. P 0,5.

6.189. (n>=1.

6.190, B CH: ®@;=nfije=2,07-10-1% B6, B rayccosoil chcTeMe:
@y =nthcle=2,07-10-7 Mxc.

6.191, AE=1,1 3B,

<62

== 1,64,

6.192, a) o0y/01="Ti/T;= 1/1 033; ymensmmutct B 1,033 pasa
{(na 33%), 6) 0./0y=1,21; yBemuuutca B 1,21 pas (na 21%)
193, A= kT(TA]/]AT —2)=3,1 3B.

,6 194, E=1,55 xB/m. Tlose HanpaBJeHO OT aMIOMHHHEBOH MJIACTHHBI
K IJIaTHHOBOH.

6,195, E=e&- Aw— Ani=9,7 5B,

6.196. Upnyzp= (2/2me) (3n3)%/® (n2/° —n2/*) =6,2 B,

6.197. 2) 6,93, 6) 8,03, ) 8,45, r) 8,79, n) 876, ¢) 8,39, x) 7,87,
8) 7,59 MsB.

6.198. 2) vy =V 2 (Eo+ Eq — E1) M/m (M -[-m)=1,5:107 m/c, 6) v=
=V 2(E:F Ea— Ex) m]M (M ~+-m) =2,7-10% m/c. (Ei, Eyn Eq — suep-

- THA CBA3H MCXOJHOIO sifpa, JOUEPHEro sApa u C-4aCTHIEL, M —macea jo-

4epHero Anpa, m-—Macca G-MacTHIB).
6.199. a) T=1In2/A, B) tv==1/A, B) T=1In2,
6.200. ¢ Gosve T B 1,44 pasa,
8.201, n=exp (—3) = 0 050,

6.202, n.«o 875!

6.203. P=1/2.

6.204. ——1——exp (— /7). a) P= 0,63 6) P==0,999955, B) P== 0095
6.205. a) N=(7/In2) [1—exp (— ¢ In2/T)}; ©6) N = 6,2.10%0,

B) N6~0%T/1§12_1 ,25, 101 ( AD]
a) Ny=~Nxo 7»/?» —AD] [exp (— Agf) —exp (— Azd)],
6) t,,,—ln (7%1/12)/(11— 2§ vk Aol exp (=
6,207, t =3,5.10% ner.
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YKA3AHUA K PEHIEHHIO 3AJIAY

1.28. Bocnonb3oBaThest Bmpameﬂnem Anst xocnﬂyca yraa Me}my

ABYMs BekTOpaMu (CM. OTBET K 3azade 1.9).
dv. _dv ds _ dv
, di T ds df - ds ¢

1,37, BocroneszoBatbes opMyaoit exp (£4) = | & X, chnpaseanuBoii
wa x < 1.

1,66, 6) UrtoOn pewnth noayqamomeecs Auas v pudpdepenuuanbHoe
YpaBHeHHe, CJIefiyeT MepefiTH K mepeMeHHO# x, cBA3aHHON C U COQTHO-
IeHHeM Xx=v-—mg/k. ‘

1.69, BocnoasgoBatbest Qopmytofi A=FAr=F Ax—LFyAy-i-FzAz

1.94. TlpunsTs BO BHUMAaHHE, YTO B Clyuae LeHTPAJILHOA CHJIH, 06-
PaTHO NPONOPUUOHANLHON KBajgpaTy PacCTOfHHSA OT CMJIOBOrG IEHTPa H
UMEIOLIEH HanpapJienlie K 3TOMY LEHTDPY, TPAeKTOPHA HacCTHUS! MpeACTaB-
nseT coGol: a) runepGony, ecad NOJNHAS SHeprus uactunsl £ > 0, 6) na-
padoay, ecnn E =0, B) sanunc, ecin E < 0.

1.122, HanncaTb BBHIPAXKEHUS! 7151 MOMEHTa HMMIYyJbca OTHOCHTEbHO
IBYX TMpOU3BOJibHHIX TCYeK O u 0', CMEHIEHHBIX APYT OTHOCHTEIBHO APY-
ra Ha oTpesck b, u yGenuTbcs B TOM; YTO STH BBHIDaXKEHHA PABHHL APYT
Apyry

Py l 125, a) Bocno.nbsona'rbca 'reM, YTO MOAYyJb MOMeHTa BeKTOpa pa-
BeH NPOU3BENEHHIO MOAY/A BeKTOpa HA maeyo; 6) HCMOMb3OBATh COOTHO-

[IeHMe A‘M:S N dt.

1.129. IlepefiTd B m-CHCTEMY, KOTOPAas JBHXKETCH OTHOCHTEJNBHO JI-
CHCTEMBl BHH3 (Ha PHUCYHKE) €O CKOPOCTbIO v. B m-cucreme colwiTus pa-
SHIFPLIBAIOTCS B TOYHOCTH TaK, Kak B 3apave 1.127. Ilocae PaccMOTpeHns
NPOIIECCOB COYAAPEHHH BepHYThCS B JI-CHCTeMY.

1.130. CM, yxazanue K sagaue 1.129.

1.148. Cm. 3apauu 1.35 n 1.36.

1.146. Ipu nosopore HanpasjieHnsas oT 0 kK 0’ Ha yroa Ag; Hamnpas-
snenne or 0 x O TOBOPaYHBAeTCA Ha TOT XKe yron Ag (puc. 2b). Orcrona
CAEAYET, YTO O =",

1.212. ¥Yroa @ onpeziesisieTcst COOTHOWRHREM Sin @ = (o' /o) sin (@ —¢).

1.35. HMcnonb3oBats npeoGpasoBaHHe

IosnoxuB B npasoli - yacth =0, DNOJYYHM B NePBOM - NPHOFMEKEBHH

¢1=0,286° u 1, 1.

- 1.219. Bocrnonb3oBaThest peayabTaToM: safaqu 1.218,

1.220. Bocnoab3oBathCsi pesyawbTaroM safaun 1.219.

1.221.  Cm.- 3apjauy 1.220.

1.224. TenecubiM VrIoM Q HaSHBAETCA YacThb MPOCTPAHCTBA, OTPAHH-
4enHas HEKOTOpOR KOHHUECKOf ITOBePXHOCThIO. TeJecHmil yroa uamepsi-
eTca OTHOINEHMeM maocmank S, BelpezaeMOH MM Ha cepe. ¢ LEHTPOM B
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BepéJJHHe KOHHYECKOH HOBEpXHOCTH, K KBanpaTy paxuyca R c@epm Q=
= S§/R?

1.227. PaccmoTpers feficTBHe Ha MaTepHaTBHYIO TOuKy m GeCKOHEUHO
TOHKOIrO OJHOPOZHOTO iiapoBoro c/1ost. Pasbuth CIOK HA IIPOTHBOJEKA-
e sJeMEeHTapHble miomanky dS; u dS, (puc 26), OTBeqaxomue OfMHA- .
KOBOMY TesiecHOMy yray dQ. Benuuusa i-# niomaaxd dS =} dR/cos o;.
Us pucynka cmepyer, uro aj=05. Ilostomy dS;cnri. Orciona  si€rko
3aKJIOYUKTb, YTO CHJIBI, C KOTOPBIMH Y4aCTKH CJI0A d81 u dS; neficTByIOT
Ha m, ypaBHOBemHBa}OT Apyr ;xpyra.

/-lzznpaﬁﬂmue
a 0’

Ha,,paéﬁeuue J 4 ? \

" Puc. 25

1.230. -Boluncnenns uenecoo6pasHo BecTH B chepHYeCKHX KOOPAHMHA-
Tax, NPeNCTaBHB 3JIEMEBT Macchl cjosi B Bupe dM=(M/4mn) sim‘}dﬁ do
H NOMeCTHB YACTHIY Ha NOJAPHOH ocH.

1.241. Bocnosn3oBaThea pesysibTaToM sagaunm 1.240.

1.244. Vcnonp3oBaTh 3aKOKH = COXPAaHEHHS SHEPrHH H MOMEHTa HM-
nyJbca, a TakxKe pe3yabTaThl 3afau 1.242 u 1.243. [aa ynpomeHnus BBl
KJajoK [ejaecoofpasHo BBectH oGosHauenus: x=R/(R-}h), a=
= gR v} cos2 a. '

X dv-- dov dr dv

1.246. TlpunsTe BO BHHMAHHE COOTHOLICHHS: TE T T T Y

dt =—
v

1.2791. 6) Cuxna Tp(;rﬂmr Frp =—r, rae r=2fm. Caenosateisiio,
Arp =S F-,pJE dt =—r S‘.J'c2 df =— % ra?w?T=—na (raw)=—na (2pwam).

Hs ¢opmyan  ig o=2w/(@g—®?) BuTekaer, ur0 SinQ =

= 2o/l (06— 02)2+ 48%0* = 2B0 (am/F ). Orciona Bwam=F, sin ¢.

HNogctaHGBRA STOro SHaYeHHs B BHIPameHHe MM padotsl AaeT: Ay =
== —naF , sin@=—Agyn.

1. 337 Bocnoabzosatsest popmysiofi npeofpasoBanus sHepruu: E' =

= (E—PBp. )V T=B% B ONpEJe/TE H3 COOTHOMICHHSA E=me/Y T=p%

yuecTb, UTO py=—p=—Ev/c?=—EB/c (ckopocTb .cucteMnl K’ no -or-

HOWEHUI0 K CHETeMe K M MOAYJZb CKOPOCTH NPOTOHOB B CHCTeme K coB-

* majanT),
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1.346. a) [Ilpemmonoxus, uToO - CHAA cenpomBJiéHna onpenenseTcs

dopmyaolt CTokca, moAyuynM AJist npefiefbHOM CKOPOCTH IIApHKA 3Haue- .

HHE Uy=2g (p — po) 72/9M. DToil CKOPOCTH COOTBETCTBYET 3HAUCHHE YHCIA
Pefinonsaca Re=0,19, menbuiee uyem 0,25. Orclona ciexyer, 4To chedaH-
HOe" DPEANOOKEHHE CIPABEAIHBO—CHAY COTIPOTHBJCHHS. MOXKHO Onpeje-
aate fo ¢opmysne Crokca. B) Ipu HaxoxaeHHH T npedebpesr e~97. no
CpapHEHHIO ¢ efuHHNed.
2.45. Bocnonb3oBaThesl ypaBHEHHEM IlepBOl‘O HauaJa Tepmonnuamaxn.
2.46. Cm. yxasanue K 3agaue 2.45. .
2.88, IlepefiTn B pacnpefenennyn MakcBeia X NepeMEeHHON & == U/Upep
H TPOH3BECTH BHMHCJACHUSA IO qupmy.ne Anfn=f (4) Au, nonoxus u=1,
Au=0,02.
2.123 BocnoansoBateest cootHomenuem d’Q =T dS.
" 2,142, HcronbsosaTh pesysibTath safayn 2.140.
2.145, Bocrionb3oBaThCs ypaBHeHHEM NIePBOTo Havajaa TePMOJHHAMUKH
u cootHomwenueM F=U—T
2.177. HenonnsoBath o1BET K 3aAaue 2.176 u dopmyay In(l 4 ») =
~ 4x (ia x<<1).

2.192, Beupy Manofl mJIOTHOMH napa MOXKHO CHUTATH, HTO OH BeJIET .

cefsl KaK njaeadbHLI ras.
2,201, v=(Cv>/A) (n/2) (n—uucja0 MOJEKYJ B efuHHOE 00LEMA).
2.207. BoigenuM Ha BepXHeM JIHCKe KOJBIO pajuyca r H LIHPHHH
dr. Ha koasno pefictsyer cwia TpeHus dF = (dv/dz) dS =% (ro/a) 2nr dr.
"MoMenT 3Toit cunpl dN =r dF. Tlonnbii MOMEHT CWibl TPEHHS, NpPUJO-

: R
KeHHBIl K BepXHeMy AHCKY N = S dN =2an ((o/a)S r3dr =nnwR4/2a.

2,208, CM. ykasanue K 3agaue 2.207.

3.17, Oaa naxoxgenuss E noMecTHTh B LeHTp nosycdepst Havamo
¢thepryecKO# cHcTeMbl KOODAMHAT, Pas3GuTh NOBepXHOCTh mogycdepnl Ha
saeMeHTH nomany dS = R? sin § d9 do.

3.31. BocrnonbsosaTbesl pesyansTatoM 3agaux 3.30 M npunumnoM cy-
IEePIO3HIKY [oNeH.

3.32. Bocnonb3oBaThCH Pe3yabTaTOM 3a,zxaqu 331 n NP HUHUHIOM CY-
EPIIO3UUKH [10Jeil.

8.35. CM. yxasanme K 3ajaue 3.32.

3.36, YuecThb, uUTO «JJIMHA» AMNOAA [ MHOIO MeHblUIe 7, npereGpeus
yleHaMH, COIEpXallyMMH CTeNeHH OTHOMIeHHA [/r Bhme nepBoH. Buiuuc-
JHB @, HalTd pagnanbhylo £, u NepreHj¥KyJISPHYI K Hell COCTaB/fiO-
myio Eg HanpskeHnHOCTH MO/,

3,51, Ilpu pasnoxennn Boipawenus (l1-}-x)~V2, rae x=(a/r)® —
—2(a/r) cos o, yuecTb 4J€H, KBaADATHUHEIH MO X, M JHIIb B OKOHYa-
TeIbHOM De3y/bTaTe OTGPOCHTH c/IaraeMble, COAepXKAalnue OTHOLIeHHe afr
B CTENeHsX, GOJAbIIMX ABYX (0t— YToJ MeXKAy Hampab/ieHHeM OT e K
—e W HanpaBJeHMEM OT e Ha JaHHYIO TOYKY IOJf; HO 5TOMY ymy
FPOH3BOJHUTCA YCpelHeHHe).

8.56. Bocnonb3oBaThCsl ‘TeopeMoil OCTporpaAcxoro—I‘aycca.

3.59. Bpectu ocH x H y, NeplCHAEKYJAsAPHBE K HHTH, M Bulpasutb E
yepes OPTH STHX OCell. Y4eCTp, UTO. HOpManb K cdepe paBHA e€,=Tf/r.

3.62. Bocnoabsobathea dopmysiodi VE =p/e,.

3.75. Cm. ykasauue K sajpaue 1.227.

3.78. Bocnonb3oBaThesl BEKTOPHHIM BHIDAXCHHEM JUIA HaIIpsyKeHHO-
CTH NOAst BHYTPH 06eMHO 3apSUKeHHOTO MWapa M NPUAUMIOM Cynepno-
SHIHH NOJeCH.

3.103. M3 ycsoBusa paBHOBecH: 3aps{p.oa Ha NPOBOJHHKe BLITEKAcT,
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yTO TOJie BHYTPH MeTajaa, NnpejcTapiasioilee CoGofi CYNEpPNOHUUIO NONIT
3apaja ¢ ¥ nojia HHAYUHPOBAHHEIX HA CTeHKe INOBEPXHOCTHBIX 3apPsJiOB
G, paBHO Hymo. CiefoBaTeJbHO, NOJle, CO3JaBaeMoe 3apsSfaMH. O B Me-
Tajijle, COBNAjJaeT ¢ IoJeM, KOTopoe co3jaBaa GBI 3apaj —¢,  HOMEIeH-
HBIfl B Ty e TOUKY, Tl HaXOAHTCH 3apsj ¢. B cuay. caMMerpum mose,
co3laBaeMOe 3apAJaMH O BHE MeTaJljla, COBHAjaeT C MOJeM, KOTOpoe CO3-
Jaja 6bl 3apaf —¢, NOMEIEHHHH B TOUKY BHYTPH MeTa/ja, SIBJASIOH(YIOCS
3epKaJbHEIM H300paXKCHHEM TOUKH, B - KOTOPOH HAXOAHTCS 3apsn ¢
(puc. 27). PrXTHBEHI 3apsj —¢ Ha3BIBAIOT H306paxeHHeM 3apsja ¢, a
METOJl PeILCHHs] C HCNOJb30BaHHEM TaKHX @nmuaﬂux 3apsJ0B — MeTOKOM
H306paxKeHuH.

3.126, Ilpumennts gopuyny W= S ¢ {r)yp () dV' n wucnonnso-
_V
BaTh OTBer 3apaun 3.14.
3.137. TlockoabKy Uenb O6CKOHeYHA, BCe 3BeHbSI, HauHHAd. CO BTO-

poro, MOryT OHTh 3aMCHEHEL CONDOTHBJACHHEM, PABHHIM HCKOMOMY CONpO-
TUBJEHHIO R,

3.155. CywecTBYIOT ABa Cnocoba pereHusd.

1. TIpennosoxuTh, 4To 3apsiKeHHHH A0 HanmpsuKenus U u OoTKJIOUEeH-
HBlIf OT HCTOUHHKA TOKA KOHJEHCATOp HOTPYXKAeTcsi B PaccMaTpUBAEMYIo
cpeny. Hanncats a1a momeHTa Bpe-
MeHH, CJefyiomero cpa3y 3a norpy-
JKeHHEeM, BbIpAXKeHHe AJfl CHJIHN TO-
Ka, TeKYIero uepes NPOH3BOJIBHYIO
3aMKHYTYIO TIOBEDPXHOCTb, OXBATHIBA-
I0MYI0 OAHY M3 OGKJAOK KOHJEeHca-
TOpa. 3aTeM NPHMEHHTh K TOH Ke
nosepxHocTh Teopemy Iaycca ans E.

2. PasbuTb npOCTPAaHCTBO MeX-
Ly oCKJaikaMH Ha OyeHb MaJble (B
npejene — GECKOHEUHO MaJble) ofbe-
Mbl, OrPaHHYEHHBIE 3KBHIOTEHIHAMb-
HBIMH NIOBEPXHOCTAMM H JjuHHsAMu E
(coBmapawoniuMu c-auHHAMH j). Ha-
TIHCATDb BHIPAKEHMS YIS CONMpPOTHBIE-
HHSA ¥ eMKOCTH BOSHHKIIEH B De3yiib-
TaTe TAKOIO pAa3GHeHHS napamenbHo-nocnenoaaTeanoﬂ) cucreMsl Cecko-
HeYHo GOJIBIIOTO YHC/A CONPOTHBJEHHI (KOHAEHCATOPOB).

3.156. Bocmosb3oBaThesl pesysibTaTaMmi 3agad 3.121 u 3.155,
3.157. Tox uepe3 MOBepXHOCTb. pajuyca r(a < r < b) pasen [(r) =

=4t ()= 4nr20E( r), rae E (r) = (4neey) =1 q (r)/r? (g (r) —cropouuuii

3apsi, SaK/IOUEHHHH BHYTPH cde gu paiuyca r) Cuay Toka / (r) MoxHO
npejicTaBHTh B BUme —dq (r)/df. 3amenuB [ (r) u E (r) ux 3HaveHusamy,
npujeM X ypasHeHHIO ¢ (r)=— (0/egg) ¢ (r). Ero peleHne mnmeer BHA
q (r) ==qo exp (—ot/eey). D10 BHIpaxkeHue He 3aBHCHT oOT 7. Orciofa BhI-
TEKaeT, YTO H3OBLITOYHLIA 3apsj MMeeTcsA. TOIbBKO Ha BHYTpPeHHel oOKaax-
ke. Takum 06pasoM, 3apsj Ha BHYTpeHHel OOKJajKe H3MEHAETCA IO 3a-
KOHY ¢ = ¢, eXp (—0t/€egy).

IMpopuddepennuposa ¢ (r) no #, NOAYYHM BHIpaKEHHE JJAH CHJILI

TOKa

1 (r) =—q (r) = (0g0/e80) €Xp (—0t/ety),
KOTOpOg TaK¥Xe He 3_aBHCHT oT r,
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Bbme.rmsmeeca KO/IA4CCTBO TEIVIOTH! HaxOo[uM 10 cbopmyﬂe
L)

’Q=SRHM,

b 2

TAe B KavectBe R HYXHO B3fATh -3HaueHue, Hafjennoe p sajade 3,141
(saMeHHB p Ha 0). ‘ . ‘

3.178, BocnosbaoBathest OTBeTOM K 3ajaue 3.178 u mpunuumoM cy-
TePNO3HIUH_TIoJIeH. ‘ _

3.184, Cunrate TOK. paCIpefesIeHHLIM pPaBHOMEDHO B pajHalbHOM
HaNpaBJIeHyH,

3.198. PaccMoTpeTp LHpKyasumioo eektopa H 1o npomsBoabHOMY
KOHTYPY, DACHOJIOXKEHHOMY Ha . c(epHuecKOH MNORePXHOCTH pajuyca r
(@ < r < b); ydecTb TOKH CMELIEHHA.

3.203. M3 rteopembl o‘quKIY[Jmunn BexTopa H nosywaerca criepyio-
mee ypaBHeHUe, cBsshBapomee H u B B xenese: -

B=E%Q~HﬂE;LQH=a_km

Kpome Toro, Mexay B u H B xenese umeercs: coctHowenne B=f (H),
usofpaxennoe rpaguuecku  Ha puc. 3.37. Fckompie suavenus H u B
YAOBJETBODPSIOT OJHOBpPEeMEHHO oGouM ypaBHenusM. Pemus 2Ty cucTemy
ypasHenufl rpaduuecku (T. e. Halinsg KOOpAHHATHL TOUKM MepeceyeHus
npsmoit B=a~—kH ¢ xpusoit B={ (H)), nonyuum H =0,33 gA/M, B =
= 1,3 Ta. Janbuefilive BHIKJIAJXH 1IPEJOCTABIACM HHTATEIIO.

3.218. na naxoxpenus L; BBIUHCJAHTD SHEPTHIO CBS3aHHOTO € Ka-
GesieM MarHHTHONO IOJIA. ‘

3.228. Bocnosb3oBaThCsl BHIPAXKEHHEM JJ1A SHEPTMH TOKa. o

8.227. Qopmylia w=1/,H{B 1A IIOTHOCTH A MATHHTHOH SHEPTHH To-
JUTCH TOJBKO B Cayuae JuHeilHOH cBfisn Mexay H n % B nporuBHOM

cyuae IVIOTHOCTH SHEPTHH HAXOJHTCA 1O OpMyae @ == S H dB. 3uaue-

. 0

HHe STOro HHTErpaja MOXKHO OnpelRelMTh MyTeM NOACUETa YHCIA KJETo-
ueg noa kpusod H=f(B) na puc. 3.37. Hanpsaxernocts H B ceppeu-
HHKE HaXOMUTCA IO TeopeMe O MUPKYJNSLHH.

3.247. BocnonnsoBathes BekTOopHOH guarpammoii. IlpunsiB 3a ucxop-
HyI0 och U/, MOCTPOHTL BEKTOPHI TOKOB, TeKyMMX Yepe3 BetBh C H BeTBb
L, R. CyMma 3THX BeKTOPOB JacT BeKTOp Toka [y.

3.256. IIpunaB 3a HcXoAaHyi0 och Hampsukenns Uy, NPHIOXKEHHOTO K
KOHTYDY, IOCTPOHTb COBMECTHYIO BEKTOPHYIO ZHATpPaMMy jasi TOKOB /o,
Iy, I'p, v nanpskennit Uy, Up., U. Paccmorpers Tpeyroiniuk, obpa-
30BaHHMI TOKaMH, & TaKXe TPeyroJIbHHK, o6pa3soBaHHLIA HaNPsKeHHAMH,
. 4.5. PasHoctb (a3 B TOUKaX, OTCTOSILIMX APYP OT Apyra Ha paccro-
sEHe Ax, onpenensercs shipaxeHueM O¢=2rAx/A. Ilpn BHYMCICHUH
In 1) BOCHOJIb30BATBCH TeM, UTO 1) MaJO OTJIHMYAETCA OT eAHHHIbIL

"4.25, Tlpn BLUHCNEHUH HHTErpajia BOCHOJAb30BATHCA TeM, YTO Cpels
Hee 3a MepHOJ 3HaUCHHE KBajpaTa CHHyca paBHO 1/2.

4.28, CM. dopMysy and v B yciaoBuu 3agaun 4.26.

4.31. Cm. safauy 4.30. . '

4.33. Cu. dopmyny Zns v B ycaoBnnu 3ajauu 4.26.

4.40. Ypasuenue Bupa lgro=a— bry pemuTb rpaduuecks, NOCTPOUB

Ha MuaumMerposke rpapukn ¢yHxumi Igry w a—bry. UenecooGpasubiit

MacwitaG:- 50 MM ang egunuupl no oce opamHar, 50 mm gaa 1000 M mo
ocH -abCIuce, . - :
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MoxHO pemuTh 9T0 ypaBHeHME M METOXOM NOCAEROBATEILHHIX IIpH-
6mmxkennii, TlpeiacraBuM ypasHeHue B BUIE ro = (@a—Ig ro)/b. W3 xapak-
Tepa 3ajauu sCHO, 410 ro > 200 M. BosbMem B KauecTBe HYJIEBOTO IpH-
Ganxennsi sHauenve ro=200 M. IlogcTaBHM ero JorapuM B mpasyio
4acTb ypaBHeHHs. B pesyabrate MOJyuMM 3HAueHHe r0=r31?. Toacrasum
€r0 JIOTapuM B NPABYI0 YACTh YPaBHEHHS— IMONYYHM SHaueHHE 7 H

A :
T. 1. Ye r§’ OTIMYaeTCA OT TOYHOTO 3HAYEHHMS NPHMEPHO Ha 1%, a
r§” —mna 0,3 %.

4.55. Bocronb3oBaThed TeM, 4TO ! Ha MHOrO HOPAAKOB Gojblue me-
puoga soanb T, :

4.56. Y4ecTb MATHHTHOE NHOJE, CO3/aBAEMOE TOKOM CMEINCHHSA.

4.57. YuecTb »JeKTpUUECKOE MOJE, CO3JaBaeMOe M3MEHSICHIUMCS Mar-
HHUTHBIM I1IOJIEM. .

4.61. TlioTHOCTE MOTOKE SHEPrHY, H3AyyaeMoH JAuNoJeM B Hampas-
JieHud, ofpasyroueM ¢ ero ocelo yroa ¢, mpomopuronadsHa sin? §.

5.24. Bocnoawsoatecd rpadukoM, Haobpamenns Ha puc. 5.9.

5.34. Kouiebanue cBeTOBOTO BEKTOpPa B pe3yabTHpyIoweH BOJHE KMe-
er Bug E=A; cos wf - A, cos (0 o). PesyabTHpyiomas HHTEHCHBHOCTb

2
I =<¢E® == <[A1 cos? ot A3 cos? (of - o) -+

- 2A;A, c0s ot coS (0f +-o]>=AV/2+ A3/2=1;-+1, (A1A;=0).

5.47. 6) N paBHO MAKCHMAMLHOMY HEUETHOMY NEJIOMY UHCAY, KOTO-
poe He NMPEBOCXOJAYT 3HaueHHe BHIpaxeHUs 4rbg%/A (r--b). ’

5.48, a) Cm. orser K-sazaue 5.7. 6) N paBHO MaKCHMaJbHOMY- He-
UETHOMY IEJOMY UHCIY, KOTOpPOe He NPeBOCXOAHT 3HaueHHe BHIPAXKEHHH
4ab (n— 1)2 9%/A (a-+b). :

5.49. a) Cm. sazauy 5.39. 6) N paBHO MaKCHMaJbHOMY HEUETHOMY
IENIOMY 9HCAY, KOTOpOe He NPEBOCXOJHT 3HaueHue BHpamenus bh2D2%/).

5.51.. Yuectb, 4TO B Ccayyae J1a3epPHOrO NYYKa . BOJHBLI, OTPAXKEHHblE
OT 00eHX MOBEepXHOCTeli MJIACTHHKH, KOTePeHTHH M GyAyr HHTepdepHpo-
Barb. :

5.72. Komniekchasnm aMmmanTtyna A pesyJRTHPYIOMEro KoJaeGanus
OKa3HIBAETCS B JAHHOM Cllyuyae BelICCTBEHHOM .M paBHOM CYyMMe YJEHOB
. N :

TeOMETPHUECKOH TpOrpecchu 2 Ay (—p)m -2,
m=1 )

5.86. BocnonnsoBatecsi Kpusofi Kopoio (puc. 5.22) u npuBesnenHoit
B ycnoBuH 3amauH 5.83 dopMmysoli, cBA3mIBalowed mapaMeTp ¢ ¢ KoOp JH-
HaToH X. . ’

5.88, Bocnosbsopathes kpuBoit Kopuio {puc. 5.22).

5.102. HareHcuproctb, co3jaBaeMast pemeTkoil Noj yriom @, onpe-
Rensiercst GopMyJIoit ’ )
sin? (b sin @/A) sin? (Nad sin @/A)

(mbsin-@/A)?  sin2 (md sin /A) 7

Ipem= 0

rae fo—HHTEHCHBHOCThL, cO3AaBaeMass OJHON weablo DOX yriom ¢ =0,
N —uncno meneit. Jaa m-ro Marcimyma sin @/A=m/d. Wurencusnocrs
1, nponopunoHalbHa KBajpaty WIHPHHBE ILIEJH, T. €. NPONOPLHOHANLHA
x*. C yueroM sT0r0 mojiyuaeM, uTO Jpey NponopuHoHanbHa sin? (mmx).
MakcuMyM 3TOfi BeJMUYHHBI JOCTHraeTCA NPH 3HAYEHHSX X, YAOBIETBOPf-
101 H X zcnonmo max= (k- 1/2) n; HyJeBoe 3HaueHue — NPH YCAOBUK, YTO
Max = R,
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5 122. Ha onHy rpaHeHeHTPUPOBAHHYIO SUEHKY NPHXOAMTCS YETHIpe

aToMa. Paccroanue MexAy ATOMHEIMH  IJIOCKOCTAMH - PaBHO 1/2 peGpa

AYEHKH,

eMQit OAHUM MNOJISPH3ATOPOM B €I'0 IIOCKOCTH, M AOJIO Ol HHTEHCHBHOCTH,
NPONYCKAeMo# B NEPHEHIMKYISAPHOR MI0CKOCTH. 3aTeM HCKJIOUHTE Cy H
Ola H3 TONYYHBIIMXCSA YDaBHEHHH.
5 141, Cm. yxasanue X sagaue 5.139,
5.147, Cwm. Ilpunoxenue 9.
5.153. Cw. sajauy 5.24. -

5.154, Buuucaith [0JAPH3OBAHHOCTL IIAa3MBl P, 3ateM — ;ma.rxem-‘

PHUYECKYIO BOCHDHMUMYHBOCTb % H, HAKOHEL, NMPOHHLUAEMOCTL €.

6.104. YposHu pacnoJgaraircs oueHb rycro. Ilostomy npwu Belumcie-

HuH dn/dE MOXHO CUWTaTbh, 4YTO HepPeMEHHAsT # B BbIpaXenun maa £,
HSMEHSIETCH HEMPEPHIBHO.

6.105. Ipepcrasus ncu-Gpynrnuoo B Buue VP (x, y) = Asin kex-sin kay,
HA{TH 8HaueHUs Ry M Ry, YZAOBJETBOPSIOMME TPAHWYHBIM YCiIOBHAM. ILJid

HaXO}KILeHHH 3HaueHUH SHeerH IIOACTaBATL YJOBJAETBOPSAOIIEE I'pPaHHY-

HbIM VCJIOBHAM BHIpaKkeHue Aas P (¥, y) B ypaBHenue Lpéxuurepa.

6.108. BocnonnaoBatkcsi. ypaBHeHuem llIpéaunrepa B cdepuueckux

KOODJAMHATAX U y4ecTb, 4T0o OP/OU u OYP/Op paBHE HYJIO.

6.135. Bocnoassosarhbest npaBuiaMH XyHJA.

6.136, Cocrasuts Tabauiy, aHaJOTHUHYI Taba. 37.2 B KHure
1. B. Casenpesa «Kypc ofueit. Qusuku», 1. 3, §-37 (M.—Hayxa,
1987). Ilpumennts npasuio XyHAa.

6.137. Cm. ykasaume K 3agaue 6.136.

6.145. B cayuae 6) g=0.

6.169. Onpenennts MEXKATOMHOE pacc*romne d ¥ HONOKUTE Apip = 2d.
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5.189. Bripasute P u Py LIepea JOJIO Olf HHTEHCUBHOCTH, IIPOIYCKa-

NPUJI0)EHUS

1. OcHoBHBIE. pH3HUECKHE NOCTOSHHBIE:

ATOMHAS eIMHHIIA MacCh

Boposckn#t pazuye
YHuBepcasbHas rasoBas IOCTO-
AHHas

I'paBuTanHoHHAsA NMOCTOSHHAA

Marueton Bopa
Macca mefitpona
Macca nporona

Macca AEKTpOHA

| Hocroannaa Asorappo

Ioctosiunas Boabumana

[locTosiHHAsA 3aKOHA CMEMEeHHS
Buna .

MMocrosnnaa [nanka

INocrosnnaa Pug6epra

Tocrosinnas Credana — Boapuma-,

Ha
CropocTh cBeTa B BaKyyme

Crauaaprhoe atMocdepHoe naB-
JeHHe

| Crannaproe yckopeune croGog-

HOTO . IaieHust
DxemeHTapHBIA 3apsf

DNeKTpHYECKas NMOCTOSTHHASA
MarunatHas NOCTOSHHASA

__J1,6605655:10~27 kr
Laeus= {931,42 MsB
ro="0,52917706.10~10 y

R =8,31441 Ix/(monn-K)

v =6,6720.10-11 H.m2/kr?

0,9274078-10-23 x/Ta
B = 10,9274078-10-2° spr/Tc

1,6749543.10~27 kr
939,57 MsB

1,6726485-10-27 xr
938,28 MsB

{0 ,9109534.10~30 gkr
6,
1

Il

Me=130,51100 MsB

N 4=6,022045.1023 monn—12

f 1,380662-10=23 Ji/K
0,8617082.10—4 3B/K

b=2

,898.10-3 M. K

I

i {1,0545887-10—34 Jx-c
0,6582176-10-2% 3B.c

R =2,0670687-1018 -1

0=5,670-10~8 Br/(x2-K%)

c=2,99792458. 108 m/c
p=1013,25 rTla

g=9,80665 m/c?

e——{l’6022'10—1'9 Ka

~14,803-10-1 CT'Cd
1/4ney=8,9875. 107
Po/4n=10~7 H/A2

H.M%/Ka?

271



(444

€L3

2. Epunuusr u pasmeproctn duauveckux sennuud o CH
Ornpeflesienitss eMHNN GUSHUCCKAX BEJMUKMH NPHBEASHEL AN OCHOBHMIX (RLIZESHH MOYAHDHEM mpudToM) M KONOJHH-

TeabHbx efuHul CH. BrecucreMuble eIHHHIB, ZONYCTHMBEIE K TDHMEHEHHIO HapaBue C caunHuami CH, oTMeueHH KPyKKOM-

Benuunna Ennsuna
Hanmeﬂo_sasme pPasMeprHOCTh HanMeHOBaHUe ofo3Hauenne CBSI3b C OCHOBHBIMH €ARHHLEAMY CH
Aonna L MeTp M OchHosuas egruEna
Metp TmupenctaBiseT coloit paccrossne,
OpoXojuMoe B BaKyyMe IJIOCKOH SJeKT-
poMarsMTHON# BOJHOH 3a 1/299 792 458
JOMO CEKYHAH
°acTpoOHOMHUECKast a. e 1 a.e.=1,49598.10'1 u
eMHHIIa JJHHBI :
°cBeTOBOl TOX CB. TOJA 1 cB. rop,=9,4605.1015 M
°napcex NK 1 nk=23,0857-1026 m
IMnowazne L2 KBaXpaTHBIA MeTp M2 . )
°rexTap ra 1 ra=10% m2
O6rem L3 KyGuUeCKHil MeTp M3 -
AT a 1 a=10-3 u®
ITnockuit yroua paAuaH pan Honosrnumensnan edunuua
: Pajau pasen yriy Mexzny JHIByMSI pajgu-
. yCaMH OKPYXKHOCTH, AJHHA LYTH MeXAY
KOTOPHMH paBHa paguycy
°rpanyc 2. 1°=(7/180) pax
°MHHYTa 2t 1= (7¢/10 800) pan
°cekyHAa 7 17 = (n/648 000) pan
Tenecusiii yroa — cTepajMan cp Honoinumeasbras edunuya
CrepaguaH paBeH TeJIECHOMY VIJIy C Bep-
MIHHOM B IeHTpe cdepsl, BHIpe3aromemy
Ha TIOBEPXHOCTH c(epbl NJOWafs, pas-
HYIO  IUIOLANH KBAgpaTa co cTOpOHOPI,
- paBHO# paiuycy cdepn
Bpems T CeKyHpa c Ocuosnas epnnnna
s Cexynpa pasHa 9192631770 nepuonos
M3JyYeHHS], COOTEETCTBYIOLICTO NEePexony
MEXAY JBYMS CBeDPXTOHKHMYM YPOBHSIMH
OCHOBHOT'O COCTOSIHHS d4TOMa Le3us-133 -
MPIHyTa MHH 1 Mmur=60 ¢
®yac u 1 y=3600 c
°CyTKH cyT 1 cyr=86400 ¢
CkopocTs LTt MeTp B CEKYHAY m/c
Yckopenue LT-2 METp Ha Cex’ Hny M/c2
B KBaApaTY
YrioBas cKOpoCTh T-1 paluaH B qe‘xyﬂny pan/c 1 pap/e=1-—c~?
¥YrioBoe yckopenue T-2 paguan Ha ceKyHAy | pan/e? 1 panje2=1 c~2

B KBagpate
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B KBafpare

BeauunHa EfuHHIA
HaHMCHOBanue PasMepHOCTb HAaHMEHOBaHMUE o6oaHayeHne CBfI3b C-OCHOBHRIMH exmuunamin CU
| Yacrora mepuopHue- T-% repr, I'n 1 Tu=1c"1
CKOro npojiecca .
Yacrora BpamleHHA T-1 CeKYHZA B MHUHYC c-%
nepBOH CTeneHH ‘
Macca M KHJIOTpamm Kr OcHoBHAag eluHHIA
Kuiorpamm- paBeH macce. Mex IyHapORHOTO
IPOTOTHNA KUJOrpaMma
0,
TOHHA T ) 1 7=103% gr
°atoMHast ejUHUIA| a. €. M. 1 a.e. m =1,6605655-10—2% kr
Macchl
TlnotHoCTs L—-3M KHJIOTpamMm Ha KyOu- | xr/m®
YeCKHH MeTp
YaeabHblll 06neM L3M-? KyOHuecKHH -MeTp m3/Kr
Ha KHJIOrpaMM
MaccoBniit pacxop MT-1 KHJIOTPaMM. B CEXKYH- | KI/cC
ay
OGbeMHR pacxon L3T-1 KYGUYeCKHH MeTp m3/c
"B CEKYHAY
i
.Cuaa LMT-2 HBIOTOH H 1 H=1 kr.M.c™2
' - -2
JlaBrenue L-1MT-2 |nackans Ma 1 MMa=1 H/m2=1 m~L.xr.c—?
JKecTrOCTE MT-2 HBIOTOH Ha MeTp H/m 1 H/m=1 xr.c72
; - -2
Hanpsixenue (Mexa- L-1IMT-2 | nackalis Ma 1 Ma=1 H/M2=1 m~L.xr-c
HHAYECKOe) '
Hunamuyeckas BA3- L-IMT-? |nackanb-cekyHia Ma-c 1 Ma.c=1 M~t.xr.c™?*
KOCTh
Kunemaruueckas Bs3- L3T~1 KBafipatHEIl MeTp m2/c
KOCTb B CEKYHRY
TlosepxnocTHOE HATA- MT-2 HBIOTOH Ha MeTP H/m 1 H/m=1 xr.c™?
KeHHe
Hmnyabe LMT-2 KHJIOTPaMM-MeTp Kr-M/c
B CeKYHAY
-MomenT: chJk L2MT-2 HBIOTOH-METP Heum 1 Hm=1 m2.xr.c—2
MoMeHT . uMEyJIbCa “LZMT-3 KHJIOTPaMM-MeTp Kr-m?/c
: B KBajipate B ce-
KyHRy
Moment - sHepuuH LM KHJIOTPaMM-MeTp Kr-M?

81z

M podonawenne |
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BeJHyuHa Eanrnuna
Bauueﬁoaaune pasMepHOCTE HaHMeHOBaHHe o6osHayenue CBA3b C 6cnoBHmMH enununava CHU
Pa6ora, suepras LZMT-2 IKOYJb Tk 1 k=1 H-m=1 m2.kr.c=2
MomHocTs, HOTOK L2MT-3 BaTT Br ! Br=1 Ox/c=1 M2:kr.c™3
SHePrHH '
Temnepartypa (Tepmo~ o KeJbBHH K OcHoBHaS emuyuua ]
JAHHaMHYecKan) KeasBun paped 1/273,16 wactu TepMonm-
“HaMHYeCKOH TeMmepaTyphl TPOHHOH TOU-
KM BojHl
°rpaayc Henncus °C t/°*C=T|K—273,15
" TemnepaTypuuifi  Ko- 8-1 KeIbBHH B Memyc| K=1
apbuunent NePBOR CTeleHH
Temneparypusiil rpa- L-1® KeJbBUH Ha MeTp K/um
IHEHT .
KosuyecTBo Bewect- N MoJib MOJIb OcHoBHAA eaMHmEuA
Ba Mo paBeH KOJHUECTBY BEIECTBA CHCTe-
MBI, CCHiepXKalNefl CTOJBLKO e CTPYKTYp-
HBIX SJIEMEHTOB, CKOJIbKO COAEPXKHTCA
aToMoB B yrJsiepofie-12- maccoi 0,012 kr
|Tlpn npumeneHHH MOJS CTPYKTYPHHE 3Je-
MEHTH! JO/LKHY GhITh CrelH(PUUHPOBaHHb
\ .
H MOFyT OHITb aToOMaMH, MOJIEKYJaMH,
HOHAaMH, 3JCKTPOHAMH H JAPYIHMH 4acTH-
NaMH WJ# cnenudHIHPOBaHHBIME TIPYH-
naM{ 4acTHI
Mouaspras macca MN-1 KHJIOTPaMM Ha MOJE | KI/MOJb
Mouapunlt ofveM L3N-1 Kybuueckui MeTp M3/MouiB.
' Ha Mois
KoaxyecTBo TemyIoOTH L2MT~2 | mxoyas Jax 1 Ix=1 H.-m=1 M%-kr.c~?
(remmoTa) ) . .
YnenpHas Temiora L2T-2 IXKOyab Ha kuiao-| Jx/kr 1 x/xr=1 M2.c—2
rpaMm :
Monsipras TennoTa LEMT-2N-1 | 1Koyl Ha MOJb Jx/Moab 1 Ox/moas =1 m2-xr.¢~2 Momp~1
Tena0eMKOCTS, LZMT-20-1 |mkoyas Ha keasBul | JAx/K 1 Ox/K=1 m2.xr-c-2.K"?
SHTPOMUSA
YmeNbHas  TemaoeM- L2T-20-* |nxoyns Ha Kujo-| Hdx/(xkr-K) 1 Ax/(xr:K)=1.mM2.c~2. K~
KOCTb,  yAeadbHAA TrpaMM-KeJabBHH ) . )
SHTPONHA :
Moaspuas  TenyoeM- IL2MT-20 -IN~} nxoyan ma mMoan-{ Jhx/(Moab-K) |1 Jxk/(mMonb-K)=1m2-gkr.c~2.K~1smomp—1
KOCTb;  MOJSPHas KeJIbBHH
SHTpONHA ' ' '
TennioBoii NOTOK L2MT-3 BATT Br 1 Br=1 [Mx/c==1 mZ.kr.c~3
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M podoasicenue
Beanununa - Epurnna
HamMeHOBaHHe pasMepHOCTh HagMEHOBAHHE oGo2HayeHue CB5i3b ¢ OCHOBHHIMH efuHHuaMu CU
InoroCcTs TEmJOBOTO MT-3 BaTT Ha KBajgpatublii { Br/m2 1 Br/m2=xkr.c~3
IIOTOK A : MeTp :
TemyonposoanocTs LMT=3©=% |Barr Ha Merp-keinb-| BT/(M-K) 1 Br/M:K)=1 M.kr-c~3.K-1
) BHH
Kosdpunment Teno- MT-30-1 .|Barr na keanpatamil | Br/(M2-K) 1 Br/(M2-K)=1 xr.c~3.K-1 .
nepenayu METP-KeJbBHH . '
KonnenTpauns (m1ot- L-3 MeTp B MHHYC TpeTb-| M3
HOCTb YKCJIa 9ACTHIY) eli - cTeneHy
MonsipHast - KOHIIEHT- L-3N MOJL Ha KyGu€uec- | MoJib/M3
pauus Kufl MeTp
Kospdumuent  Aud- LT~ KBafipatHuii  MeTp | M2/c
¢ysun Ha CeKyHRY
CHJia aNeKTpHYecKoro 1 amnep A OcnoBEast epunung - :
TOKa AMnep paseH CHJIE HeH3MeHSIOUETOCH TO-
Ka, KOTOPHIi NPH MPOXOXKAECHHH HO ABYM
HapaniieJIbHHM IIpOBO,Z[HHKaM 6ecxoneq-
HOH JUIHHBL ¥ HHYTOXXHO MAJIOH MJIOmAajH
KPYTOBOTO TONEPETHOro - CeYeHHHd, pac-
, NOJNOKEHHKM B BAKyyMe Ha DPACCTOSHHH
1 M oguH oT Apyroro, BHI3EaX OH Ha
KaXJOM Y4YacTKe IPOBOAHMKA JJIHHOR
I M cuny B3auMOfeficTBHS, . PABHYIO
2.1077" H
[Tnornocts  a7ekTpH- . L-21 aMnep Ha KBajpar-| Afm?2
YeCKOro TOKa HB# METp
Koanuectso 3JexTpu- TI KYJIOH Ka 1 Kn=1c-A
4ecTBa (3JEKTpHYe-
CKHIl 3apHr)
MoBepxroCTHAS OMIOT- L-2TI KyJOoH Ha kBagparT-| Kua/m? {1 xm/m2=1 M—2 c-A
HOCTb  3JIEKTpHUYe- HHIE MeTp
CKOro 3apsja
IpocTpancTsennas L-3TI KyJoH BHa ky6uue- | Ka/m® [ Ka/m¥=1 m~3.c.A
IIJIOTHOCTE  3JIEKT- CKHH MeTp
PHUYECKoro 3apsaa
- DJIEKTPUYECKOe HaIl- L2MT~3I71 |BoasT B 1 B=1 Br/A=1 m2.xr-c73.A7%
pAXKEHHe, SJeKTpH-
9ecKH i MoTeHnual,
PA3HOCTh IEKTPH-
ueCKHX NOTeHHHA-
JIOB, BJEKTPOABH-
XKymas cufia
Hanpsxenunocts anek-{ LMT~3[~-% |poner Ha Merp B/m 1 B/m=1 Br/(A-m)=1 m.xr-c~3.A"1
TPUYECKOrO NOJNs : . '
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ITpodorscere

Benanuyura

Epununa

Ha¥vMEHOBanNe

pasMepHOCTb

HAHMEHOBaHHE

oGoz3HaueHne

CBA3h C OCHOBHHIMH equnuuamu CH

DuexkTpHUeckoe
TIPOTHBJEHHE

-CO-

LIMT-31-3

OM

Om

1 OM=1 B/A: +M2.Kr-c"3. A2

YpeapHOe 3MEKTPHYE-
CKOE CONPOTHBJEHHE

L3MT-3[~2

OM-MeTp

OM'm

1 OM-Mm=1 m3.kxr.c~3.A-2

DJIeXTPHUECKasl IIPO-
BOJIIMOCTh

L-2M-1T3]2

CHMCHC

Cm

I Cu=1 Om—t=] M~2.gr—l.c3, A2

¥ nenbHast 3eKTpUYe-
CKaf NPOBORMMOCTE

L-3M~-1T3]2

CHMEHC Ha MeTp

Cu/m

1CM/m=10m"1ey~1=1 M3 xr—t.c3, A2

DaexrpuuecKas
KOCTh

eM-

L=2M~1T4]2

apazn

1 =1 KaB=1 »M_ﬁgxr‘l.c‘l.Az

DJlekTpHYeCKas  MO-
cTosiHHaA, abCooT-
Hass JH3JEKTpHUe-
ckas HPOHALLae-
MOCTB

L-3M-1T4]2

dapag #a Merp

O/

| O/m=1 m~=2:xkr=%.ct A2

IloTor anexTpHuecKo-
TO CMeIIeHHS

TI

KYJOH

Ko

1 Ka=1 c.A

DNeKTpHUECKOe CMe-
Hienge

L-2TI

KyJIOH Ha KBaapar-
HEIH METp

Ka/m?

—

Kajm2=1 m~2%.c.A

MaruaTupi MOTOK
(IOTOK MarHuTHOH
HHAYKIHA)

L2MT 2] —-1

| BeGep

B6

B6=1B.c=1 Ta-

M2=

=] m2.xr.c-2%.A"1

MarnutHas BRIYKUHS
(TJIOTHOCTEL MATHHT-
HOTO IIOTOKa)

MT-2I-1

TE€Caa

Ta

Ta=1B.c/mt=1 B6/M>=

=1lxre™?.A"1

HunyktHBHOCTH

L2MT-21-2

TeHpH

I'm

F'm=1 m2.5r.c—2.A"2

MaruuTHass NOCTOSH-
gas, abcomoTHAs
MarsuTHas LpOHHU-
aeMOCTh

LMT-2][-2

TEHDH Ha MeTp

I'a/m

Fa/M=1 M.kr.c-2.A-2

HanpskeHHOCTh Mar-
HHTHOTO TIOJS

L-11

aMnep Ha MeTp

AlM

SHeprus ManyyeHHS

LeMT-2

LKOYJb

k=1 m2.kr.c™2

MomnocTb uzyyenus
(IOTOK  M3JTyYeHHST)

L2MT~3

BaTT

Bt

Br=1 Ix/c=1 M2.kr.c™2

HutencHBHOCTE H3ITY-
yeyus (OAOTHOCTD
NOTOKa H3Jy4YeHHS)

MT-32

BATT Ha KBaJpaTHHIA
MeTp

Br/m?

Br/m2=1 kr-c™2
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Benuunna Exvrnna
naumehonanne Pa3sMepHOCTh . hanueﬂoaanne o6osHauyeHHe CBSI3bL C OCHOBHBIMH exmamnamMu CH
TloTok gacTun T-% CekyHfia- B MuHyc| ¢=3
) . IEpBOH CTelleHH
IlrotHOCTE  MOTOKA L-2T-3 CeKyHZa B MHHYC| ¢~ .M7T2
4acTHI : nepsoft cTeneny Ha
MeTp B MHHYC BTO-
poli cTeneHH
Cuna ceera J KaHpaena KA OcnoBHas eaHBnNA
Kaugena pasHa- cile CBeTa B 3aLaHHOM
HanNpPaBJEHHM MCTOYHHMKA, HCIYCKAOWEro
MOHOXPOMAaTHYeCKOe H3JIyueHHe YacTOTOH
540.1012 I'm, sHepreThueckasi CuJia CBe-
Ta KOTOPOTO B 3TOM HanpaBJeHHH coC-
TaBaster 1/683. Brt/cp
CseToBOli NOTOK J JIIOMEH JM 1 ma=1 xp-cp
CreToBast sHeprus TJ NIOMeH-CeKyHAA nmec 1 am.c=1 c.kx-cp
CeeTHMOCTD L-2J JIOMEH Ha KBagpat- | a/m2 1 m/m2=1 m—2.x1+cp
: HEI MeTp
OceemerHOCTb L-2J JIIOKC JIK 1 k=1 am/mM2=1 M~2.x1.cp
SIpxocTe L-2J Kaufena Ha Ksal-| Ki/m?
‘ paTHHIL MeTp = .
OntHyeckas cuaa L-2 °IuONnTPHUS JOTp I antp=1 mM—¥
JHepreTHYeCcKas cuaa LaMT -3 BaTT Ha crepaguad | Brt/cp 1 Br/ep =1 m2:xmsc~Recp~?
cBeTa (custa H3ady- : . ' :
UeHH )
DHepretuueckas cpe- MT-3 BaTT Ha KBajgpatuulfi | Br/m? 1 Br/M?=1 Kr:c™8
THMOCTb  (H3Jy4a- MeTp i
TEeJbHOCTh)
SHepreTHueckast OcC- MT-3 BaTT Ha KBagpar-{ Br/m? 1 Br/u?=1 kr.c~3
BellleHHOCTh (06JY- HEIH MeTp
YEHHOCTB)
Onepretnyeckas fp- MT-3 BaTT Ha crepaguan- | Br/(cp-m?) 1 Br/(cp-M?)=1-kr+c™3ecp ™t
KOCTb (JIY4HCTOCTB) KBaJpaTHHI MeTp




8. Actponommyeckue BeNHYHHE

6. Mecrosanse Ban-gep-Baanbca

a, Ta:M¢/Monpd

b, 10=% m3/monn

Besnynna Ee anayenue

Macca (B kr)

Coanua 1,97.1030

3emiu 5,96 1024

Jyunt 7,35.10%2
Cpeanuit paguyc (8 M)

Coanna 6,96.108

BeMin 6,37.10¢

JlyHet 1,74.108
Cpepnee paccTosiHHe (B M) ‘

or Coanna go 3emiu 1,496. 1011

ot Comxua go IOnurepa 7,778.101%

or Bemian no Jlyusl 3,844.108

Ta3
Asor (Ny) 0,135 3,9
Bon,opo;L2 (Hy) 0,024 2,7
Kucropop (Og) 0,136 3,2

7. MocTosHHbIE BOZH M. JbJA

BesanunHa

Ee sHaveHHe

»

4, MAOTEOCTL BemEecTR

Yaensnas tennoemkoctd (B kIDk/(xr-K)) -

4,18
BOAM . ’
- AbJa 2,10
VYaenvnast temrota (B kIx/Kr)
IJIaBJEHHS Jbjla ) : 333
napooGpa3’oBaHUs BOARI 2250
8. MoBepXHOCTHOE BATSKCHUE
BemecTso o, H/m Bemec’rnd o, H/m
Boxa 0,073 Pryts 0,470

9. HnTeprann JIHH BOJH,
COOTBETCTBYIOLHE PA3THYHBIM

nBeTaM cnexrpa

Bewecteo p, 103 Kr/m3 BemecTso" P, 103 xr/m3
Admomunnit 2,70 Mess 8,93
Bepunnnit 1,84 Pryth 13,6
Kauauit 0,87 Conp NaCl 2,17
5. MocTosnuke ra3on (TPH HOPMAMBHBIX YCJOBHSX)

o] - pury- -

r x{t;rill.l OI;OHJ?:;’(I;- HAruamerp elligroac%ﬁgg:dﬁ BsI3KOCTE ﬁ’;x‘)eorégz_

as nsApHas _Mogexy.nbl dbysuu D, n, MKIla-c| HOCTB %,
Macca » AM 10—4 m2/c Br/(M:K)

Ar 40 0,35 0,16 21,0 | 0,017
He 4 0,20 - 1,62 - 20,7 0,143
H, 2 0,27 1,28 8,6 0,168..
Ny 28 0,37 0,17 - 16,7 0,024
0Oy - 32 10,35, 0,18 19,9 0,025 .
Bosayx 29 - —_ —_ 17,2 0,024

Liser cnextpa BOJH, HM

Hurepsan piun

Lleer cnexTpa

Hnrepsan pnuy
BOJIH, HM

284

roneToBsIi 400—450 || >Kenrsuit 560—590
Cunuft 450—480 - | OpamxeBulf 590—620
-Tony6o# 480—500 | KpacHuift 620—760
Senenwiit 500-560 : ‘
285



10. PaGoTa BHXOAA STEKTPOHA M3 METAMI3

Merann . A, 8B MeTtann A, sB
Anomaan it 8,74 Hugeas 4,84
Harpuit 2,27 Hunk 3,74

11, ATomnmlii momep M Macca
HEKOTOPHIX 9MEMEHTAPHLIX YACTHI H M30TONOB

[4 Haspanue CuMBoan m, 8 €.M
— DIeKTPOH e 0,0005485
— He#tTpon n 1,0086650

1 Iporon P 1,0072765

1 Bognopoxn 1H 1,007825

5 Bop (352 11,0093
10 Heon . 20Ne 19,99244
14 Kpemuuit 285 27,9769
26 Wegezo 58Fg 55,9349
30 Iluug 5871 . 67,9248
56 Dapuft 137Ba. - 136,9058
82 Caurern, . 207pp 206,9759
92 . Vpan 235y 235,04393

12, d>opmy3m A0S NpBGIAAXEHHKX BHYHCAHHH

HepaBeHCTBa YK43BIBAIOT SHAYEHUH X, NPH KOTOPHX pacuer Mo NpH-
JA6uKeHHBIM QOPMYJIaM TIPHBOAMT K owubkaM, He npesbimatomuM 0,1 9.

-i——_::-:—’-cselilfx, :

VT

Vi—xx~ 1——;—::,

eyl 4 g,
In(l &%=t
slnx ~x

) 1
o Jemme i3
cos;f:Nl 5 &

x < 0,031
x < 0,093

% < 0,085

x < 0,045
x < 0,045

% < 0,077 pan (4,49
x <.0,387 pan (22,29

13. BuiuncieHHe CyMM TpH TOMOULH HHTErpaos

ITycte mMeeTca cymMMa BHJA
N
2, [t nl) =1 @+F @+h-+Hf @t O
n= :

rfe f(x)—HeKoTopasi, He CAMIIKOM OHICTPO HaMeHsiomasacs - GyHKUHS;

. h—wmanas Beauunya; b=a-- Nh.

(z)

)

1
|
~!
|
A
T
i .

b =z

Jlergo coo6pasnth, 4T0 HCKOMasg cyMMa paBHa mIomagu S H306pa-

JKEHHEIX Ha pHC. 28 CTOIOHKOB, JeseHHOH Ha /. 3aMeHHB mIowalpb CTOMI-

GHKOB ILIOWA/IbI0, OTPaHUYEHHON KpHBON [ (X), MOXKHO HamHCaTb, UTC

b
s~{te -t b @)+ hf O).

Orcioza ceyer fPUGAHIKEHHOE COOTHOUIECHHE

F@+ @R+ a2+ o+ O = ¢ (10 dr -+ 3 1@+ 510

OrMeTHM, YTO NpPH YMEHbIIEHHH BeJIHYHHBI A TOYHOCTH (POPMYJH BO3-
pacraer.

14. HexoTopnie maremaTnueckue ¢opmyan

oS & -}-cos p=2 cos°°—2|_ﬁ cos Oig—ﬁ .
sin @+ sin p=2sin “;—Bcos O—z-'g;ﬁ-'.

[Muomaas sanunca S=rnab, rue @ H-b—TO0AYOCH: BIIHICA.

a[be]=Db [ca]=c [ab],
[a{bc]l=Db (ac)‘— c (ab).
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(arcsin x)" ==

IT podonsicenue

1
Vi’

(arctg X) = 1+x2‘
de 1 r -
e i
dx
vgr e =ln(x+V a5,
dx 1 x
@ @ Vet
- =1In(x++V F—a?),
=
Q:'_-:_-'—': % j‘ X X
Pa———1% —=————==arcsin —
=35 Vaz_xz a
S== 0 2 2
[ X dx___—-—-i_ arc V 2 4
= — V'm— 3 Sin == ¥ a?—x
2] ®
ge—ﬁ”dsz, Se—ﬁxxdxz—éz—,
0 0
o w
—ﬁx’ — 1 T ~px? s
S\ ’dx 5 , e xdx—QB,
0
® N -]
Se‘ﬁxgxzdx—l —T—;- , S‘e‘ﬁ"’ﬂdx:(—lg,
5 B [} zl
15. Hexotopsle uucna

e=2,718282
lge=0,434294

In x =2,3026 1g x
In 10 =2,302585

m=23,1415926
:_t_“} =9,869624
lgx=0,4343 In x Vi =1,7724538 -
16. HecATHuHbIE NPHCTABKM K HA3BAHUAM eAMuMN

I'—rura (109

M—mwmera (10%)

r—rexto (1 (102
k—xuiao (10%)

MK —Mugpo (10-6)
c—canm (10-2) H—yago (10-?
M—mmra (10-9) n—nuxo (10-%2)
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