


Fotosumcs k EM3

— —— — ——————

Ilon penaknueii JI. M. Monacteipckoro

OU3UKA

PEIIEBHHUK
[IO'OTOBKA K ET - 2010

YyebHO-MeTOANUYECKoe nocobue

G

W3JATENBCTBO «ETAOH-M»
PocroB-Ha-JloHy
2009



BBK 74.262.22
® 50

Peutensent — nouent FOOY, kanauaar pH3HKo-MaTeMaTHIECKHX HayK
B.T. Kysnelos.

ABTOPCKHH KOJJIEKTHB:
JI. M. Monacmupekuid, A. C. boeamun, B. H. Boeamuna,
B.T. Kpoiwumon, M. B. Heuenypenxo,
A.JI. [jsemanckud.

®u3uka. Pewebnuk. Moaroroska x EMd — 2019. Iloa pea. JIM. Mo-
HaCThIPCKOTO. YueSHO-MeToqHYecKoe nocobue. — PoctoB-w/11; Jlerson-M,
2009. — 160 ¢. — (Totosumcs x ET' D).

ISBN 978-5-91724-027-5

PelneGHuK ABJsieTCS JIOTHYECKHM NPOAO/KEHHEM Y4eGHO-MEeTOIHYECKOTO
nioco6usa «Puanka. [TogroroBka k EI'3 — 2010» nox pegakiumeit J1. M. Mo-
HacTulpckoro. OH COIepPIKMT pelleHHsl GOJIBILUHHCTBA TECTOBHIX 3aJlaHHil oC~
HOBHO# kHHrH. Ocof0e BHHMaHHe yAeJseTCA METOAHKE PeLLIeHHA THIOBbIX 3a-
Jay pa3HbIX pa3gesioB (PH3MKH, TPEHHPOBKE HaBLIKOB PaGoThl ¢ HHdopMalmedi
(H3INYECKOrO CoflepKaHns, OTPaGOTKe YMeHHH peluaTh NPHHUMHIHAJILHO HOBBIE
THIIb! 33,124, BKJIIOYEHHBIX B nocaensui naaH EI'D. Peie6HuK MoXXer HCNOb -
30BaThCA B KOMILIEKTE ¢ OCHOBHON KHHUIOM K nocobuem «Pusuka. [ToaroToeka
k EI'3 — 2010. Tematrueckue TecTsl. 5a30Bbiil # NoBHILIEHHDI! YPOBHH» H ca-
MOCTORTE/ILHO, TaK KaK BKAIOYAET He TOJIbKO PeLIeHHs, HO H YCJ/IOBHA 3ajay.

[TpennasHaueHo 115 BHITYCKHHKOB OGpa30BaTe/IbHbIX YUpeXXaeHu#H, aGuTy-
PHEHTOB, KOTOPLIM NPENCTOHT cAaBaTh EI'D no puauke, a Takxke L1 npenoga-
BaTeJiell, OPraHH3YIOLHX NOArOTOBKY K 3K3aMeHaM.

BbK 74.262.22
ISBN 978-5-91724-027-5
© Hamareancrno «Jlernon-M», 2009



OrJjaBJjeHue

OT ABTOPOB ...cvvverinneecreneriuacncncnnnnns eeereereeeeeeenaieaes 4
KpaTkHe cipaBounble JAHHBIC ....... cesrreriets veresnoas cesevisante 5
Pemenne 3afaHnil yueGHO-TPEHHPOBOUHBLIX TECTOB . v.vcravessecrsns 7
Pewenne Bapuanta Nel..........ooiiiiiiiiiiinii i, 7
Pewrenne BapHanta Ne2........oiiiiiniiiiiiiiiiiiiiin i, 14
Peurenne BapHanta Ned........ooviiviniiiiiieniiniiiiinninnnn. 20
PelreHne BapHaHTa Nod........ooiviiiniiiiiiiiinr i, 27
Perenne BapHaHTa NeD.....cooviiiiiieiiiiiierinniineiieninanen, 33
Peluenne Bapranta Ne6......... ..ot iiii i, 44
Pewenne BapHaHta Ne7... ...t 52
Pewerne Bapuanta Ne8......coooiiiiiiiiii i 59
Peltlenne BapHanTa Ne9Q. ...t 65
Pewenne Bapuanta NelO . ...ooovvvviiiiiiinin s 72
Pewrenne BapHanra Nell ... ... ..o, 78
Peurenne BapHanta Ne12 ... ....ooiiiiiiiiiiii i 84
Pewenne Bapranra Nel3 .....ooovviiiiiiiii i, 95
Pewlenne BapHanTa Neld .. ... ...ttt 106
Pewenne BapHaHTa Ne1b ..ottt iiiie e veenns 113
Peinerne Baprauta Nel6 ........... ..o iiiiiiiiiiiii ... 119
Peurenne BapHanTa Nel7 .........cooooiiiiiiiiiiiiiniiaiiine.n. 126
Peurenne Bapuanta Nel8 ..........ccoiiiiiiiiiiii 133
Pewienne BapuanTa Nel9 ... 140
Peiiernne BapHaHTa Ne20 .. .ooviiiviiiniiiiiiiiiianiniiianens, 146

2. 3aK. Ne 355



Ot aBTOpOB

Meroanyeckoe moco6He — peleSHHK — SIBJISIETCH eCTeCTBEHHLIM MPOA0J-
KeHHeM nocobHs Tex xe aBropoB «Pusuka. EI'9-2010. BetynuresbHbie He-
nutaHua». Hacrositee nocoGHe COREPXKHT GOJIbILIOE KOMHYECTBO NOJHOCTBIO
PEIUEHHBIX TECTOBHIX 3alaHHH Pa3JIHYHOrO YPOBHS CJIOXKHOCTH. B mepsyio oue-
pelb, 3TO 3aJaHHA MOBLILIEHHOTO M BRICOKOIO YPOBHEH CJI0xKHOCTH. K TakHM
3ajannaM otHocsites A7, A12, A19, A23, A25, B3 —Bb, C1 — C6.

310 Meroaxyeckoe NocoGHe MOXKeT OhITh HCNOJIBL30BAHO H HE3aBHCHMO OT
YKa3aHHOTO Bhillle, NOCKOALKY OHO COAEPHKHT NMONHbBIE YC/IOBHS BCEX TECTOBLIX
3anannii. Kuura, KoTopyio Ml peKOMEHIyeM HallHM YHTATEJISIM, 3HAKOMHT X C
NpHMepaMH pelleHH) TeCTOBLIX 33/JaHHil Ha OCHOBE 3HaHHS1 COOTBETCTBYIOLLEro
TeOPeTHYEeCKOro MaTepHaJia, KOTOPhIA MOXKHO HAHTH B LIKOJIbHBIX ydeGHHKAX 10
pu3uke,

[TocoGue cocTaBsieHO ¢ y4eTOM TeX H3MEHEHHH, KOTOPbie BHECEHH! B TECTO-
BLIE 331aHHA 5K3aMeHa 2009 rosia, H HOBOH CrelH(HKALIHK 3K3aMeHaLHOHHOR
pa6oTu no ¢usuxe EI'3.

ABTOphl PEKOMEHLYIOT CJiefyIolIH# NOpAAoK paGoTh ¢ nocoGHeM: nocae
YTEHHS YCJIOBHS TECTOBOTO 3a/IaHH CJIENyeT, He 3ar/IfAAbBas b PelleHHe, oMb~
TAaTLCA PELIHTh €ro CaMOCTONTENLHO, B CJIyYae HeyllauH OOpPaTHTLCH K TEOPHH
COOTBETCTBYIOLIEro pasjie/ia y4eGHHKa No (H3HKe, CAeNaTh HOBYIO NOMBITKY H
TOJILKO 110CJIe 3TOrO pa3GHpaTh NPHBENEHHOE aBTOPAaMH peliieHHe. ABTOPHI 110-
HHMAIOT, 4TO B HEKOTOPHIX CJy4asix BO3MOXHbI H APYTHE BapHAHThI pellierHs,
KOTOpble B KOHEYHOM HTOTe NPHBOAAT K NPABHJILHOMY OTBETY.

[TocoGue MoxeT GhiTh NONEIHHIM cTapmemaccnnxaM H HX YYHTEJISIM TIDH
CHCTEMaTHUeCKOH NOAroToBKe K caave EI'3.

ABTopH XKenaloT ycniexa B pa6ore ¢ Noco6HEM H HaJeIOTCA, YTO BAYMUH~
BbIfi YHTATEJIb, H3YYHB €0, OKAXKETCS BCECTOPOHHE MOrOTOBEHHbIM K OXKHJa-
IOLHM ero HenbiTanusam B Buge EI'D no dusuke.



Kpariwe crnipasoyrsie AaKHbie

Kpanme CnnpaBoO4YHbl€ NaHHbIC

JecaTHuHbie NPHCTABKH

Haumeno- | OG6oana- | Muoxutens |Haumeno- | O6o3na- | MuoxuTens
BaHHe | ueHHe |- BaHHe | uemme
Mera- M 10° CaHTH~- c 102
KHJIO- K 10° MHJLIH- M 103
TeKTO- r 107 MHKDO- MK 10°% |
OcHoBHbie (H3UYECKHE KOHCTAHTDI
Uncao r =314
Yckopelne cBOGOHOTO NafieHHs g=10m/c*
Ha Jemae
IpaBHTALMOHKAS NOCTOAHHAS G=6,7-10"" H. m*/kr*
YuuBepca/ibHas razoBas nocroaudas | R = 8,31 ILx/(mous - K)
Tocrosinnas Bobumana k=1,38-10"% Ix/K
ocTosnHas ABoraapo Ny =6-10% 1/momn
CxopocTb CBeTa B BaKyyme . le=3-10°m/c
Koaguument nponopunonanshocts |k =9 - 10° H - m2 /K’
B 3aKoHe Kynona
Mouyas 3apsina 3JexTpoHa e=16-10"1"Kn
(3neMeHTapHLIA 3JIeKTPHYECKHHA 3apsax)
[MocTosuuas [Taanka h=6,6-10"*Ix-c

CooTHOWEHHE MeXKAY PA3ITHYHBLIMA eAHHKLIAMH

Temneparypa 0K = -273,15°C
ATOMHas eMHHUA MacCH laeMm. =1,66-10"%" kr
1 aToMHas eMHKLA MacChl 3KBHBaNeHTHa |931,5 M3B
1 3MeKTPOHBOMILT 13B=1,6-10"1 IIx
Macca vacrsan

DJIeKTPOH 9,1-107% kr=5,5-10"%a.e.m.

Iporon 1,637 - 10~ kr =~ 1,007 a.e.m.

Hefrrpon 1,675-10~27 kr ~ 1,008 a.e.m.




Kpartkue cripaBounsre AaHRbIE

HopmanbHble ycaoBHS

| [laBnenue 10°Ila | TemnepaTypa 0°C
IlnoTHOCTD TEA
Benaun 710 kr/M° |Hpesecuna| 600 kr/m"
Cnupr 800 kr/m° | Amomunuit [2700 kr/m”
Macao mawnnnoe| 900 kr/mM> |Crans 7800 kr/m"
Bona mopckas 1030 xr/M" |Menp 8900 kr/m
Bona 1000 kr/M” |Mpamop |2700 kr/m"
Prymn 13600 kr/m” |JIEn 900 kr/m"

YaeabHoe snekTpHyeckoe conporusaenue (OM - Mm2/m)

AmoMuHHA 0,028 | PryTn 0,96
XKeneso 0,10 [Mem 0,017
YneasvHas
TeIJI0EMKOCTh
Boant 4200 JUx/(xr - rpan)|Onoa 230 Dk /(kr - rpaxn)
JIbna 2100 Ix/(kr - rpan)|Ceunua 130 JOx/(kr - rpan)
Jenesa 640 Jx/(kr - rpan) |Crama 460 JIx/(xr - rpan)

Menn 380 Jix/ (kr - rpan)
TeIVIOTa ILIABJICHHS
CaHHUa 2,5-10* Ixx/kr [Cramu 82103 Ix/kr
Jbaa 3,3-10°% Ix/xr
TenoTa Napoobpa3oBaHuR
Bozn 2,3-10° Ix/xr |




Pewwenne apuanta Nel 7

Pemenue 3ananuii
y4eOHO-TPEHUPOBOYHbBIX
TECTOB

Pemenne BapuanTa Nel

Yactp'1

A7. Ucnonb3ys nokasaHusi npu6OpoB, yKa3aHHLIX Ha puc. 1, onpenesute
paGoTy 3/1eKTPHYECKOro TOKa 3a 1 uac.

1) 9,18 k/Ix
2) 0,918 klIx
3) 918 kllx

4) no pesyJLTaTaM 3KCIIEPHMEHTA ONPEJIEJHTh HEBO3MOXKHO



8 Pewierne 3a8aHHA yueOHO-TPEHHPOBOYHNX TECTOB

Pewenue. 13 pucyHKa MOXKHO onpeResIHTh IOKa3aHHA aMNEPMeTPa H BOJILT-
Merpa. OfHaKO NpeaABapHTENbHO HAZI0 BCTIOMHHTL ONpee/eHHe LeHb! AeNEeHHS
H3MepHTeJbHOro NpHOOpa. LIeHy nesieHHs: MOXHO OnpeiesnTh, Pasaelus pas-
HOCTb MEXIy GnHKaiIIKMH LM PaMU Ha IIKaJe HA YHCJO JEeJEHHH MeXIy HH-
MH. Hanpumep, mis1 BoabTMETpa HMeeM:

PA3HOCTh MEXAY COCEAHHMH npamM _ 1 —0 _ BOJILT
YHCJIO JIeIEHHR MEXIY HUMH T 10 7 nenenuit
Teneps, 4To6H ONpefeIHTL MOKA3aHHS NPHOOPa, HAZl0 YMHOXKHTD LIEeHY fe~
JIEHHS! Ha YHCJIO AesIeHHI MeX Ty NOJI0YKeHHEM CTPEJIKH H HauasbHo# uudpoit (B
HaueM ciydae 310 0,1 x 1 = 0,1). [Toayuaem oxonuatesnbro: U = 1 B.
AHanornyHo onpesesisieM nokasanus amnepmerpa: I = 2,55 A. Ilo popmy-
Je A = UIt moxHo paccuutaTh paboTy ToKa 3a 3600 c. [TosydaeM nprGausu-
TeJibHuHA pesyasTar 9180 = 9,18 x/Dx.

Omaem: 1.

A12. TTnotHOCTDb HachliLeHHKIX Napos npu 17°C pasHa 14,5 r/m®. B kom-
HaTe MpH JTOH TeMnepaType HaxomuTca BO3AyX, coaepkaiuyi 205 r BoAsiHoro
napa. [1pu 31oM OTHOCHTE/ILHAS BJIAYKHOCTb BO3AyXa coctasasier 50%, a 06b-
€M KOMHaTHl paBeH...

1) 22,2m3 2) 28,3 m° 3) 35,1 m3 4) 39,5 m°
Pewenue. OTHOCHTENbHAS BAAXKHOCTD BO3ZYXa ONpeaessieTcs opMyJioi:
=£2
v Pu

371ecb p — IUIOTHOCTb BOJSIHOTO Napa, COAEPXKALLErocs B BO3ZYXe NPH JaHHON
TEMIIepaType, py — NJOTHOCTb HACKILIIEHHOrO BOAAHOIO Napa PH TOA XKe TeM-

nepartype.

Orciona HafineM p = pyp. Hcnoabays onpenesieHHe IJIOTHOCTH p = %,

HailzieM 06beM KOMHaTH V = T 28,3 M3.
Omeem: 2.

A19. Kak 6ynet neficTBOBaTbh Ha3JIEKTPH30BaHHaSA NOJIOKHTENbHO NaJ0YKa
Ha MarHUTHYIO CTPeJKy?

1) Hukak

2) cTpesKa noBepHeTcs K Majodke GaHKafUHM KOHLIOM

3) MarsuTHas CTpeJiKa MOBEPHETCH K NaJoYKe CeBePHHM MOJIOCOM

4) MarHuTHasi CTpeJIKa NOBEPHEeTCS K NaJloyKe I0XKHBIM NOJIIOCOM



Peterine Bapuanta Nel 9

Pewenue. Ha MarHHTHYIO CTPeJIKY A€ACTBYeT MarHuTHoe moje. Hasnek-
TPH30BaHHAsl 1aJ10YKa CO3MaeT JEKTPHUECKOE 11018, KOTOPOE He EACTBYeT Ha
MarHHTHYIO CTpPeJIKy.

Omegem: 1.

A23. Ha ocHOBaHHH pHCYHKA 2, Ha KOTOPOM H306paxKeH FpadHK 3aBHCHMO-
CTH MaKCHMaJIbHOM KHHETHYeCKOA SHeprHH (hOTOI/IEKTPOHOB OT SHEPrHH Naza-
IOLMX (POTOHOB, ONpeJeHTe, B KAKOM CJydyae MaTepHaJ KaToja HMeeT MeHb-

y1o paGoTy BbiXoza.
E,
0 “hv
Puc. 2.
1)1 2)11
3) oanHaKoBYH0 4) HeT 0ZHO3HAYHOTO OTBETa

Pewenue. 3annuem dopmyay DiHiuteiina ans dhorosddexra:
hv = ABHX + EKHH-
Orciona Hafinem pa6oTy BuixoJa hOTO3JIEKTPOHOB H3 BELIeCTBA:
Apux = hv — Exyn.
BHaHo, uTo yeM Garzke rpadHK K HyJ10, TeM MeHblle Appy.
Omesem: 1.
A25. B ta6nmiie npHBe/ieHH 3HAYSHHS SHEPTHH AJisl NEPBLIX YeThiPeX SHep-
TeTHYECKHX YPOBHel aToMa BOJOPOAa:

Howmep yposusi | dueprus, 1019 I
1 -21,8
2 -5,3
3 —2,4
1 13

Hanyuenne ¢ HauMeHblniefi yacToroll, HaGAIORAEMOE KaK OTAE/IbHAA JIHHHSA B
CNeKTpe HCITYyCKAaHHA BOAOPOAA, MOXeT ObiThb NOJIYMEHO HPH Nepexole Mexay
3THMH SHEPreTHYECKHMH YPOBHSAMH:

l)cn=1Han=4 2)cn=3Han=4
3)cn=4Han=3 4)cn=4nHan=1



10 Petitenine 3a1aHHA yyeOHO-TPEHHPOBOYHLIX TECTOB

Pewenue. Dneprus nanydaemoro ¢poToHa onpenensercs popmynon E = hv.
Cornacho nocrynatam Bopa hv = E,, — E,, ciefioBaTe/IbHO, HAHMeHbILeR
YAaCTOTe COOTBETCTBYET HAHMEHbILAR PAa3HOCTb SHEPrHii ypoBHeH. DTa JHHHA
COOTBETCTBYeT nepexofy cn =4 Han = 3.

Omesem: 3.

Yacrp 2

B3. M3 HekoTOpO# BRICOKO PacrosioKeHHO! TOYKH OHOBPEMEHHO GpocaioT
ZBa TeJia C OAHHAKOBOH CKOPOCTHIO 25 M/C: OJIHO — BEPTHKAJILHO BBEPX, ApY-
roe — BepTHKaJIbHO BHH3. Ha KakoM paccTosHuH ApyT OT Apyra GymyT 3TH Tesa
yepe3 2 c?

Pewenue. TToCKOJbKY TeJia JBHKYTCA C OHHHAKOBBIM 110 MOJIYJIIO yCKOpe-
HHEM, TO HX OTHOCHTEJIbHOE JBH}KEeHHe sBJiieTcss paBHOMepHbIM. Toraa cko-
POCTL OJIHOTO Tella OTHOCHTEJILHO Apyroro pasHa V + V = 2V = 50 m/c.
Paccrosinne Mexxay TesiaMH HafifileM no (opMyJie MyTH PaBHOMEPHOTO [BHXXe-
Husa: § = Vit = 100 m.

Omegem: 100.

B4. Kakosa pa3nnua B Macce BQ3fyXa, 3afoJIHAIOLIEro noMelleHre 06b-
eMoM 50 M3, 3UMOfi U JIeTOM, eCJIH JIETOM TeMIepaTypa NOMellEHHs A0OCTHraeT
40°C, a snmof nagaet go 0°C? laBnenne HopMaJbHoe. OTBET OKpYTJIHTE 10
JECATHIX.

Pewenue. 13 ypaBHenusi Menzgeneesa—Kananefipona jietoM H 3UMOI:

pV = LRT,
_ ]
pV = %ZRTZ’

cJieffyeT Pa3HHIla Macc BO3[yXa JIETOM H 3HMOH:
V ( 1 1 )
my—mg =28 (2 - )82k
Omeem: 8,2,
B5. IMaockoe sepkasnio asmxkercs co ckopoctsio V = 1,5 cM/c. C kakoit no
" MOJYJIO H HanpaB/IeHHI0 CKOPOCTBIO JOJIKEH ABHIaThCsl TOUEYHBI MCTOYHHK
cBeta S, yToGbl €10 OTPaXKEHHE B IIOCKOM 3€pKaJie GbIIO HEMOABHAKHBIM?

Pewenue. ao6paxenne HCTOYHHKA B IJIOCKOM 3epKaJie HaXOJUTCS Ha Ta-
KOM 2Ke PaCCTOSIHHH 3a 3epKaJioM (cM. pHc. 3).

[MycTb 3epkano ABHIKETCS BAEBO 110 OTHOLUEHHIO K HCTOUYHHKY cBeTa. Toraa
HCTOUHHK JI0JDKEH IBUraThCs TaKXKe BJIEBO, HO CO CKOPOCTBIO V/2=0,75 cMm/c.



Peurenne papranra Nel 11

Omesem: 0,75.

YacTb 3

C1. Kak ¢ nomoLubio TeJIeBH30pa C 3JIEKTPOHHO-Jy4eBoft TpyGKo# onpene-
JMTD NOJI0CA NOCTOSTHHOrO HEMapKHPOBAHHOIO yroo6pasHOro MarHura?

Pewenrue. Ha ueHTp 3xpaHa TesieBH30pa NONaNAOT 3JEKTPOHH, JIeTALIMe
TFOPH3OHTA/ILHO NEPIIEHAKKYAAPHO emy. Mexay noocaMu yroodpasHoro Mar-
HHTa 06Pa30BaHO MarHHTHOE N10J1e, HAMPABJIEHHOE OT CEBEPHOTO K I0XKHOMY I0-
Jocy (cM, puc. 4).

N| @F | s

—

Puc. 4.

Heo6xoaumo nogHecTH MarHuT B rOPH30HTAJILHOMN TIOCKOCTH TOMIOCAMH K
ueHTpy 3kpaHa. Tora ecsin H306paXkeHHe B LIEHTPe 3KPaHA CMECTHTCS BHH3, TO
cJieBa pacnosioXeH ceBepHuifi nosoc MaruuTa. Ecan u3o6paxenne cMecTHTCH
BBepX, TO CJIeBa PACTIO/IOXKEH I0XKHBIl MarHHTHHI NOJIOC.

C2. Bo cKonbKO pa3 H3MEHHIACh SHEPTHA YNpyroil JeOpMalHH NPYKHHEL,
€CJIH TeJI10, o/iBeIeHHOEe Ha STOM NPYKHHE, NOFPY3HIH B XKHAKOCTD, IOTHOCTD
KOTOpO# B 6 pa3 MeHbllle IVIOTHOCTH Tena?

Pewenue. Korna tesio noppetiieHo Ha NpyKHHe B BO3QyXe, TO H3 YCJIOBHS
€ro paBHOBECHH CJieyerT:
kz, = mg.
Koraa Tenio norpy>keno B XKHAKOCTb, TO H3 YCJIOBHSI PaBHOBECHS Tenepb
caeqyer:
kz2 + px = mg,
3/1eCb Py — IJIOTHOCTh JXKMIKOCTH.



12 Peutterine 3a1aHHHA yueORO-TPEHHPOBOYHBIX TECTOB

Sueprus ynpyrof fiedopMaLHH NPYXKHHb! B IEPBOM CJIyuae paBHa:
2 k |
3IeCh pr — IJIOTHOCTD TEJ1A.
SHeprus ynpyrof fedopMaLHH NPYKHHLI BO BTOPOM CJlyuae paBHa:

E=kza _ (or—pw)V%

2 k
Haiinem Tenepb OTHOLIEHHE STHX SHEprHil:
B _ (=)’ _ (1-1)«
B=(B5p) = (1-5) ~or
Omsem: YwmeHbwnnach B 1,44 pasa.

C3. B ropH3oHTa/IbHO PACIIONOKEHHOM COCYAE, Pa3AeNeHHOM NOABHKHOM
MeperopoakoR Ha JBe YaCTH, COAEPIKHTCS HEKOTOpOe KOJIMIECTBO HAEALHOro
rasa. Kaxxnas H3 yacteRl cocyla NoAAepKHBAETCA NPH NMOCTOAHHONA TeMnepa-
Type, npHYeM aGCOJIIOTHAsR TeMriepaTypa npasofi yacTy B 3 pasa Gosbiue. [1pu
3TOM NnepBOHAYANbHLIA 061beM NPaBofi YacTH B JBa pa3a 6obllie 06bema JieBol
yacTH. Bo ckosibko pas yBennuuTca 06beM NpaBOf YacTH, eCJIH ras H3 NpaBoi
YacTH COCY/ia NEPEMECTHTD B JIEBYIO YaCTb, a U3 IEBOH — B NPaBYIO 4acTh?

Pewenue. 3annem ypaBHeHHe Menseneesa — KnanefipoHa s sieoft H
TIpaBofi yacTeil COCyAa B 3THX ABYX cJIyyasix:

=m =m2
mV = 3rRT, pVi=37ERT,

P2V = I"MZRaT, poVy = TU R3T.

M
M3 3THX COOTHOLIEHHA MOXKHO HaATH OTHOLUEHHE 0GLEMOB NPABOY YaCTH:
Yo _ 27
2V 227
. B2
Omeem: B o9 Pasa.

C4. Tlnockoe 3epkaJo, pacrnoioXKeHHoe B BepTHKaJbHOM IJIOCKOCTH, MO~
JeT BpalllaTbCA BOKPYT rOPH30HTa/NbHON ocH. Ha paccrosanun R oT ocH Ha-
xoauTcst cBerawascs Touka A (cM. puc. 5). Kakoe paccrossue 6yner Mexay
H300paXKeHHEM TOYKH H H300paXKeHHEM, KOTopoe o0pasyercs nocJje noBopoTa
3epKaJia Ha yroJ a?

Pewenue. V3 pucyHka caefyeT, 4To NpH NOBOPOTE 3ePKaJia Ha YroJ a OT-
paXkeHHWI Jyd noBopaurBaeTcs Ha yroa 2a. Ha puc. 6 o6o3nauum: A; — or-
paxxeHHe TOYKH A IO MOBOPOTA 3epKaa, A2 — OTpaxkeHHe TOUKH A mocJe no-



Petuenne Bapranta Nel 13

Lfel

A~

7% R
J—V : ~
-y y A
7 4
I\ V.

Puc. 5.

BopoTa 3epKaJja. TpeyrosbHHK OA; A2 — paBHOGepEHHBIH C YIJIOM NpH Bep-
wmHe 2a. Ero ocHoBanue A Az paBHo:

Puc. 6.
A1A2 = 2Rsina.

Omeem:. 2Rsina.

C5. Uemy paBHO CONpPOTHR/IEHHE HATPY3KH B CXeMe Ha PHCYHKe 7, ecJIH NIPH
noaave Ha ncroyHuk DAC € = 12 B vanpsikerua U = 15 B n npu noaxmo-
YeHHH K HeMy Harpysku R yepe3 HCTOYHHK NPOTEKAeT TOK OFHHAKOBOA CHJIbI?
BHyTpeHHee cONPOTHRJIEHHE HCTOYHHKA PaBHO 7 = 130 OM.

E r £
-
(., o ’

- : -
Puc. 7.

14

Pewenue. TlockonbKy B nepsoM cJiydae yuacTok lienH, kpome 3JIC, co-
JEpKHT ellie Pa3HOCThb noTeHumanos U, To peaysbrat Gyaer 3aBHCETb OT MO-
JISIPHOCTH MPHJIOKEHHOTO HATIPSDKEHHSI.

1-i cayuail.

Ir=U+E.
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B 3TOM curyuae:
I= U+£’
r
__£&
I__r+R'

CoBMecTHOe pelletne gaet pesyabraT R < 0.
2-oii cayuail.

Ir=U-E€.
Teneph NoJy4aeM CHCTEMY YPaBHEHHH:
=U=-£¢
r b
Y
I—r+R'

Peliense cHCTEMB TMPHBOIHT X BHIPAXKEHHIO )11 CONPOTHBJIEHHS] PE3HCTO-

pa:
R= %LE = 390 Om.

Omeem: 390 OMm.

" C8. KakoBa 3Heprus y-KBaHTa, 06pa3oBaBLIErocs B pe3yJbTaTe aHHHTHJs -
LIMH 3JIGKTPOHA Y NO3HTPOHA, eCJH npeHeGpeub KHHeTHYeCKOA SHepried YacTHIL
JI0 COyAapeHHs?

Pewenue. CxeMa aHHHTHJSILIASA HMEET CEYyIOLIMA BH;

et +e= =2y,
Torna E, = 2%‘ = E,, rae E, — 3Heprus nokosi 3JeKTPoHa (HJIH No3u-
TPOHa).

E, =0,511 MsB.
Omesem: 0,511 M>B.

Pewmenne Bapnanta Ne2

Yacers |

A7. Ucnoabaya nokasaHus npu6opoB, yKasaHHLIX Ha pHC. 8, onpesesute
CONpPOTHBJIEHHE PE3HCTOPA B LIETTH.

1) 40Mm

2) 0,4 0m
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Puc. 8.

3) 400m
4) 1o pe3yJLTaTaM 3KCIIEPHMEHTA ONpPeNeHTh HEBO3MOXKHO

Pewenue. [Tokasanus npuGopos Ha cxeme: U =~ 1 B, I = 2,58 A. Conpo-
THBJICHHE pe3ncTopa pasHo: R = U/I ~ 0,4 Om.
Omsem: 2.

A12. Temnepatypa Bo3fyxa paBtsa 20°C, OTHOCHTEJIbHAS B/IaXKHOCTb BO3~
Ayxa coctasiser 50%, a napuuaJibHOoe AaBJ/eHHe BOASHOIO Napa B BO3/yXe NpH
sTOM paBHo 1,16 kI1a. [laBnerue HachlleHHBIX MapoB npu 20°C pagHo...

1) 2,32 klla 2) 0,76 x[la . ., 3) 1,96 k[la 4) 2,08 xIla
Pewenue. OTHOCHTeIbHAA BJAAXKHOCTb BO3[yXa onpeaessierca hopMyoii:
=L
12 on’

3JeCh p — IIOTHOCTb BOASIHOIO Napa, COAEP>Kallerocs B BO3ayxe npH JIAHHOH
TEMIeparype, py — INIOTHOCTL HACHIIUEHHOr) BOAAHOIO napa npH TOH XKe TeM-

neparype.
Orcioza: py = 5 = 2,32 k[Ta.

Omeem: 1.

A19. Kak Gyzer aeficTBOBaTb OTPHLIATEIbKO HA3JEKTPH3OBaHHASA MAJOUKA
Ha MarHHTHYIO CTpeJIKy?

1) HHKak

2) cTpe/Ka noBepHeTCs K NaJjouke GAHKANLIAM KOHLIOM

3) marnuTHas CTpeJIKa NOBEPHeTCHA K MaJIoUKe CeBEPHBIM 110J110COM

4) MarHHMTHas CTPeJKa MOBEPHETCs K MaJIOUKe I0XKHBLIM N0J1I0COM

Pewenue. HasnexrpusonaHHasi najiouka He AeficTByeT Ha MarHHTHYIO CTpeJi-
KY, T.K. OHa COAEPIKHT HENOABHKHBIE 3JIEKTPHUECKHE 3aPs/bl.
Omsem: 1.
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A23. Kpacuas rpanuua ¢orosddekra s nutua Akp = 540 um. Makcu-
MaJIbHas CKOPOCTDb BbUIETa 3/1€KTPOHOB paBHa 108 m/c. Kakopa uacTora cpera,
KOTODBIM OCBELIAETCS KaToA?

1)1,32 - 10% Iy 2)1,24- 10 Ty
3)1,08-10 Iy 4)1,67- 105 Iy

Pewenue. Ypasnenne DiiHrefina 1 porosdgekra MOXKHO 3anHCATb B
CJIERYIOLEM BHAE:
he | mV?
-ATP + T,
3/1Ch Agp — KpacHas rpanuua ¢orosgpoexra.
Bripasum oTcloja yacToTy cBeTa:
hce , mV?
o T2
v= —"PT— =1,24-10' Iy,

hv =

Omeem: 2.

A25. B ta6aHile npuBeieHkl pe3y/IbTaThi HCCJIEJ0BAHHA 3aBHCHMOCTH KBaJl-

paTta BpeMeHH NaJeHHs 1IaPHKa 15 HACTO/IbHOTO TEHHHCA OT BLICOTHI:
tZ, c* 0 [ 005|010 | 0,15 [ 0,20 | 0,25
h-107%, m[ O 20 40 60 80 100

OueHnTe, HACKOJIBKO CONPOTHBJICHHE BO3yXa KyMEHbLIIAET» YCKOPDCHHE Nafe-

HHA WAapHKa No CPABHEHHIO ¢ YCKOpeHHeM cBOGOAHOro naaeHus 9,8 EM’

1) Ha 2,8 cl‘, 2) Ha 0,8 cl", 3) Hal,0 EM’ 4) Hal8 f’,

Pewenue. 3anniuem YPaBHEHHE PABHOYCKOPEHHOIC JBHXKEHHA 11apHKa (He

of? 2h

CBOGOJHOrO nafieHus1): h = - Ortciona BLIpa3nM yCKOpeHHE: a = z Ilon-

CTAHOBKA YHcen jaeT a = 8 EME OkonuaresbHo: 9,8 — 8 = 1,8 EMg
Omeaem: 4.

Yacrs 2

B3. Jlpa wapa oguHaKoBOA MacChl m IBHXYTCS NePNeHaHKyIspHO APYT
IpYTY € OIHHAKOBhIMH cKopocTaMH V. KakoB Hx cyMMapHRHII HMITyJIbC HOCJE
HeyTIpyToro yaapa, KOrjla OHH HayaJiH IBHraThes KaK eiHHoe Leioe?
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Puc. 9.

Pewenue. IpeacTaBnM 3aKOH COXPaHEHHS HMITY/bCa CHCTEMbI B BEKTOP-
HOM BHZe (cM. prc. 9).
[To Teopeme IIndaropa moxem 3anucaTb MOZyJb CYMMapHOrO HMIyJ/bCa

p = +/(mV2) + (mV?2) = mV V2.

Omsem: mV /2.

B4. Meranauyeckui 6pycok Maccoi 200 r npu remnepatype 85°C onmycka-
10T B Boy Macco# 100 r ¢ Temneparypoit 20°C. UeMy paBHa yaesibHas Temnio-
€MKOCTb METa/1a, €C/IH KOHEYHas TeMnepaTypa BoAkl 0Kasahach paBHoA 30°C?
OTBer OKpyIJIHTE 110 AECATHIX.

Pewerue. 3anuuieM ypaBHeHHe TeN0Boro Gajnauca:

cumu(ty — t3) = cama(ts — t2).
Orcioaa Jierko BLIpa3uTh YAEIbHYIO TEMJIOEMKOCTh MeTaslia: ¢y = 381,8 Llr%;nlg‘

Omsem: 381,8.

B5. Yemy paBen umnyJbc ¢oTOHa, €C/H COOTBETCTBYIOLIAS LIHHA BOJHbI
paBHa 600 HM?

Pewenue. Vimmyabe oToHa CBA3aH C A/IMHOM BOJHBI CNEMYIOLMM COOTHO-
LLIEHHEM: p = ’-; Orciona Haxomum: p = 1,1-10~%7 5‘% M.
Omsem: 1,1-10"%7,
Yacts 3

C1. B crexnsnHoM, 3anasHHOA ¢ 060HX KOHUOB TPYGKe, H3 KOTOPO# BhI-
KayaH BO3/lyX, 3aK/IO4eH CTOJNGHK BoAH. [IpH BCTPAXHBaHHH TPYOKH CTOJGHK
BOJH! YZAPSIETCS] B KOHIL! TPYOKH TaK, C/IOBHO He HCMBITHIBAET HHKAKOTO COMPO-
THBJAeHHA. OHAKO H3BECTHO, YTO CJIeBa H CIIPaBa OT CTOJGHKA HaXOAATCH Ha-
CHILEHHbIE BO/ISIHBIE NapH, TPHYEM ONpeleNeHHON TeMnepaType COOTBETCTBYET
onpeje/ieHHOe JaBJieHHe 3THX napos. OGbACHHUTe ABJEHHE.

Pewenue. [lannenre HacHILEHHOrO Napa He 3aBHCHT OT ero o6beMa, a 3a-
BHCHT TOJIbKO OT ero Temmneparypsl. [1oaToMy npu Jio6oM oGbeme AaBjeHHe



18 Peursenre 3anannfi y4eOHO-TPEHHPOBOYUHBIX TECTOB

CJIeBa H CIPaBa Ha CTOJIGHK BOAK NIPH €ro ABHXXEHHH BCE BPeMsi OCTAeTCs No-
CTOSHHBIM H KOMITEHCHpYET ApYT ApYTa.

C2. AsToMOGH L Maccol m = 1 T TporaeTcsi C MECTa H MPOXOAHT M0 ro-
PH30HTAJILHOMY YYacTKy AOPOTH MyTh 20 M 32 2 ¢, IBUrasiCh PaBHOYCKOPEHHO.
ITpeHeGperas cHAaMH CONPOTHBJIEHHA ABHMKEHHIO aBTOMOGWI, HAAANTE MakK-
CHMAaJIbHYI0 MOLLIHOCTb €0 JBHIaTeIsl.

Pewenue. T1o onpeneneHHIo MOLIHOCTH MOMKEM 3aMHCATh:

2
3anuiuem ypaBHeHHe PABHOYCKOPEHHOIO ABHKEeHH: S = gt—.OTClOIla Ha-
2

X0aBuM ycxopeHHe U NOACTABJISIEM B nepBoe ypaBHEHHe:
2
P =215 — 200xBr.

Omsem: 2 -10° Br.

C3. Kakoe KonHueCTBO TENIOTH! GbLIO NOMyYeHO HJIH OTAAHO OXHOATOMHBIM
HJeaNbHbIM ra3oM TIPH Mepexoje H3 COCTOAHUSA 1 B cocTosiHMe 3, eC/IH Ha pH-
cyHke 10 npeacrasneH rpagHK 3aBHCHMOCTH JaBJIeHHs OT 06bema?

Pewenue. Ha yyactke 2 — 3 npoHCXOIMT H30XOPHLI# NpoLiece, CleaoBa-
TeJIbHO, pa6oTa Ha 9TOM yuacTKe paHa Hymo. Ha yyactke 1 — 2 pa6ora paBHa
TVIOLIAAH [10/1 COOTBETCTBYIOLUMM rpadHKoMm (3T1a durypa — Tpaneuns).

OG1wee KOMHYECTBO TEIVIOTH! H3 N1ePBOrO 3aKOHA TEPMOAHHAMHKH onpene-
JIMTCS CJIERYIOLIHM 06pa3om:

Q=AU+A, Q=0Q1n+Q2n,
Q12 = AUz + A2, Q23 = AUz.

H3amerenne BHyTpeHHel 3HEpPrdu He 3aBHCHT OT (GOPMBI NYTH, & 3aBHCHT

TOJIbKO OT HAYaJIbHOTO H KOHEYHOTO COCTOSHHA, C/IEN0BaTENbHO:
Q = AUjs + Ajs.
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Toraa: AU = %VR(Ta—Tl ). Ucnonb3ys ypaBHeHne MeHzeneeBa-Knanefipona

.p_pVY
nosyanm: T VR

Haiizem Teneps naMenenue BHytpenneii sneprun: AU;; = 300 k. Oxon-
yareabHO noJydum: A;3 = 400 Ix u Q = 700 k.
Omasem: 700 JIx.

C4. YeMy paBHa MaKCHMaJbHasi CHJIA TOKa B CXeMe Ha puc. 11 nocJie 3ambi-
KaHHS KJII0Ya, eCJIM B HauYaJbHBI MOMEHT BPeMEHH KOHIEHCATOP He 3apsiKeH,
€ =12B, L = 8 mxIH, C = 5 mx®? ConpoTHBJicHHEM KaTYIIKH H HCTOUHHKA
npeHeGpeub.

L | C K
Z
|
Puc. 11.
Pewenue. T1o 3akoHy COXpaHEeHHs! SHEPTHH B KOHTYpe MOX€eM 3arucarh:
LI _ CE
2 2 -

OTciona HaXouM:

IMaxc = g” é = 9,5 A.
Omsem: 9,5 A.

C5. KakoB HanGoJbIIHA MOPANOK cneKTpa, HabiolaeMbifi il CBeTa C
A2 = 0,550 MKM, najaioliero HOpMaJibHO Ha HH(bPAKUHOHHYIO PelIeTKy, eCiH
TIPH KOPMAJIbHOM afieHrH cBeTa ¢ A; = 0,630 MKM MakCHMYM BTOpOTrO nopsia-
Ka HaGJionaercsi nod yriioM 30° K HopMaju?

Pewenue. U3 popmynnt nHdpaKUMOHHO# pelueTkH nA = dsing caenyer,
YTO HaHGObILHMA NOPAIOK CIIEKTPA Nyake NOJNYUHTCS NIPH YCJIOBHH sin ¢ = 1.
Takum oGpa3oM, NOMYUUM: Nyaxe = ,\i
2
BesmunHy nocTosiHHOA peweTky onpesiesiuM B3 GopMyJIH peLeTKH:
2)\; =dsinep.
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OxoHYaTeNnbHO HMeeM;

2\
n SN 4.) W
MAKE ™ X2 sin 30° 4,58.

TTosHEIX MOPANKOB crieKkTpa Oyzet 4.
Omegem: 4.

C6. KakoBa yacToTa y-KBaHTa, 06pa30BaBILerocs B pe3yJbTaTe aHHHIHJIA~
ItHH NIEKTPOHA H TO3HTPOHA, eCJTH NpeHeGpeub KHHETHYEeCKOA SHEprHed 4acTHIL
IO COyAapeHHs?

Pewenue. CxeMa aHHHTHJIALIMS HMEET CJICAyIOLLMNA BH;

et+e~ =2
Torna E.,, = 2_% = FE,, rie E, — 3Heprus moxos 3/1€¢KTpoHa (WIH NO3H-

TPOHa).
YacroTy y-KBaHTa onpejenum u3 cootHowenns: E = hv. Otkyna nmeem:

v = % =1,2-10% T,
Omegem: 1,2-10%° Iy,

Pewenune BapuanTa Ne3

Yacts 1

A7. Hicnonb3ys nokasanus npu6opoB, yKasaHHBIX Ha puc. 12, onpenenute
pa6oTy aIeKTPHYECKOro ToKa 3a 1 uac.

1) 57,6 kllx
2) 5,76 k[lx
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3) 576 xllx

4) no pe3y/aLTaTaM SKCNIEPHMEHTA ONPeJeHTh HEBO3MOKHO

Pewenue. Ilokasanus npuGopos Ha cxeme: U ~ 3,2 B, I = 0,5 A. PaGory
TOKa onpeaennM no dopmyae: A = UIt = 5,76 Ix.

Omsem: 2. ,

A12, OtHoCcHTENbHAS BAAXKHOCTb BO3ayxa npH 20°C pasua 69%. Ecau npu
3TOM NapuyaibHOe AaBJieHHe BOASIHOTO napa B Bo3ayxe pasHo 1,61 kIla, To
JaBJleHHe HachIeHHBIX napos npx 20°C pasHo...

1) 1,69 k[1a 2) 1,76 kl'1a 3) 1,98 kI1a 4) 2,33 I1a
Pewenue. OTHOCHTe/IbHAR BAAXKHOCTb BO3KyXa onpenensiercs GopMyJioi:
=2,
¥ Pu

Orciona HafineM JaBJeHye HaCHILEHHOTO hapa: Py = 5 = 2,33 kIa.

Omsem: 4.

A19, KpacHoe 1 3ejieHoe CTEKJIO cJIoXKeHbl BMecTe. Kakof cBeT MPoXOmuT
yepes 3Ty CHCTeMy?

1) HuKako#

2) KpacHbIR

3) senenunit

4) BCe, KPOMe KPaCHOrO H 3€JIeHOr0

Pewenue. Cretema crekon He NpOMYCTHT HHKAKOTMO CBeTa, T.K. KpacHOe
CTEKJIO NPOMYCTHT KPAaCHLIA CBET, @ 3eJIeH0e — €T0 TNONJIOTHT.
Omsem: 1.

A23. Yemy paBHa BesIHUHHA 3aAEPIKHBAIOLLETO NOTEHUHANA, IPH KOTOPOM
npexpaTHTcH POTOTOK, ec paGoTa BHIXOZA 3/MeKTPOHOB H3 HOTOKATOAA paBHa
3 3B, sHeprus KBaHTOB cBeTa paBHa 6 3B?

1) 3B 2)9B 3) 1,56B 4) 45B

Pewenue. 3annwem dopmyay DftHwrefina s dotosddexra yepes 3a-
JIepXKMBAIOLLHH MTOTEHLHA:

hv=A+ CU3,
3fech e — 3apsiA 3JekTpoHa, Us — 3afiepkHBalolHiA noteHuyan. Toraa B 3B
MoxeM sanHcath: eU = 6 3B — 3 3B = 3 3B.
Omsem: 1.
A25. B na6GopaTopHH HCCJ/IeiOBaIach 3aBHCHMOCTb HANpSDKEHHs] Ha 06-

K/aaKax KOHAEHCATOpa OT 3apsfia 3Toro KoHpeHcaropa. PesysstaThl Hamepe-
HHH NpejicTaBNeHbl B TAGJHLE:
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g MxKn | O] | 02 ]| 03 | 04 [ 0,5

U, xB 05| 15| 30 | 35 | 3,8
IMorpeimnocTn namepennit BesiHuuH g H U paBHAAHCE cooTBeTcTBeHHO 0,05 MKKA

u 0,25 xB. Kakoit u3 rpadHkoB npHBe/ieH PaBHILHO C YUETOM BCEX Pe3ysIbTa-
TOB H3IMEepEHHs! H NOrpelIHOCTeR 3THX H3MepeHHH (cM. puc. 13)?

1907/ 2)y,

5 5 .

3 3 4

,I

1 1144

0 02 04 06 qmxkn 0 02 03 05 gmxkn
du, D144

A b

5 5 y,

d 4
3 ~ 3 —
0 02 04 06 gqmxKa 02 04 06 gmxKn
Prc. 13.

Pewenue. Hano npocro npoanain3npoath rpadpuku. Biike Bcero  pe-
3y/nLTaTaM B Tabuauue rpadux 1.
Omsem: 1.

Yacrn 2

B3. UeMy paBHO H3MeHeHHe HMIYJbCa MOCJE YJapa CTAJbHOTO IapHKa
maccoii 100 r, ecsin OH rMocae NafeHHs Ha CTOJ C BuICOTH 0,8 M noAnpLIrHy.

Ha Beicoty 0,2 M?

Pewenue. Tlo 3akoHy cOXpaHeHHA MeXaHHYeCKOH SHEpPrHH HaffeM CKo-
POCTb 1LIapHKa Mepes yAapoM:
’ mV;

2

Orciona: Vi = v/2gh; = 4 m/c. Hafinem Tenepb cKopocTb IapHKa nocJie

yaapa: V3 = /2gh; = 2 m/c. Uamenenue umiysibca (110 MOJTYJTO ) paBHO:

= mgh.
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Ap=m(V3 4+ V;) =06 HE—“

Omsem: 0,6.

B4. CkonbKo KuJIOTPaMMOB CBHHLIA PAacTJIaBMTCH, €CJH MATH €ro KuJo-
rpammam npn Temnepatype 300 K coo6mmrs 270 kI TennoTai? Temnepatypa
naasvierus ceyHua 327°C.

Pewenue. VicnionbsyeM caenyioiylo hopmyay:
Q=cm-At+m,,
3leCh ™ — Macca BCero CBHHIa, mj — Macca paciuiaBHBiuerocs ceuxua. Ot-
Cl0ia HaaeM:
—cm - At

5\ = 3 KI.

m =

Omesem: 3.

Bb5. Uemy paBHa MaxcHMaJsbHas [IVIHHA BOJIHBI H3 THANa30Ha BUAHMOTO CBe-
Ta (400 HM —800 HM), ecs1n ONTHYECKAs PA3HOCTb X0AA ABYX KOTepPeHTHBIX JIy-
yefl B HEKOTOPO# TOUKE IKpaHa, rae Habmopaercsa uHTepdepeHUHOHHDBIN MHHH~
MyM, paBHa 2,1 Mkm?

Pewenue. YcaoBHe HHTephepeHLIMOHHOTO MHHHMYMa HMeeT BHA
A=(2n+ 1)%,

afech A — onTHYeCKas pa3sHOCTb XOJ1a Jiyueft, n — NopAnok MakcHmyMa (n = 0,

1,2, 3...). Hafipem 3HaueHHs nepBLX HECKOJbKHX MAKCHMYMOB:

n=0 A=2=4200mm
n=1 =%A—=14OOHM
n=2 A=%=840HM
n=3 =—%’\=600HM

Buaxo, uTo MakCHMaJbHas JIMHA BOJIHbI H3 YKAa3aHHOTO B YCJIOBHH Hana-
30Ha coctasasier 600 HM.
Omasem: 600.

Yacts 3

C1. Ouennre CKOPOCTD, C KOTOPOH NO/DKHA JIeTETh MyXa, uToGbl Nocae yaa-
Pa O CTEHKY OT Hee He OCTaJIOCh H KMOKPOTO MECTa».
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Pewenue. CuntaeM, 4to Myxa Ha 100% cocToMT H3 BOAHI, TOTAA NPH yaa-
pe KMHETHYECKas 3HEeprHs ee ABMIKEHHS AOJDKHA NOJHOCTHIO NepefiTH BO BHYT-
peHHio10 (B Terio). [1pH 3ToM Myxa ioJuKHa HarpeThes 10 100°C 1 noaHocTbio
MCMAPHTHCA:

2
m2l-=cm-At+z\m.

INycTh HauasbHas TemnepaTypa Myxu t; = 20°C, Torna:
V = v2c- At +2X = 2296 M/c~ 2,3 xm/c.
Omesem: 2,3 km/c.
C2. Onpeneaure noJoXeHHe LEHTPa TKECTH NPAMOYTOJNLHON IIaCTHHKH
CO CTOpPOHaMH 2a H 4a, H3 KOTOPO# BLIpe3aH KpyT pafHyCcOM a, KacalowHica
KOPOTKO# M JIBYX JVIMHHBIX CTOPOH IJIACTHHKH.

Pewenue. CnesiaeM PHCYHOK 3TOH IIACTHHKH (cM.pHC. 14):

2a

Puc. 14.

U3 pucynka caiefyer yCA0BHE PaBHOBECHA MJIaCTHHKH:
Miga = Magz.
OTcrona HaxoaHUM NMOJOXKEHHE LEHTPa TAXKECTH:
M,
r = ha.
M,
OrtHotleHHe Mace paBHO OTHOLIEHHIO MIOLLaAeH:
2
M o __1a° o5
M, 8ma® - mwa
Torna okonuateasHo: z = 0,65a.
Omsem: 0,65a.

C3. Ecan B 3aMKHYTOM COCY/ie NOJi OPILIHEM HAXOAHTCS BO3AYX Hmg = 21T
BO/IH B BH/I€ PABHOBECHOH CMECH Napa H JKHAKOCTH [PH NOCTOSIHHON TeMnepa-
Type, a 06beM COCyAa H30TEPMHYECKH YBEJIMUMBAIOT B 7 pas3, TO KakoBa GyjeT
OTHOCHTeJIbHasA BJIAXHOCTb Bo3ayXa B cocyae? Cuurarth, YTO NPH 3TOM HCMNa-
psiercs Am = 12 r BOAK H BCSl BOZA NePEXOIHT B ra3oo6pasHoe COCTOsSIHHE.
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ITnotHOCTL napa rnpHHATb npenedpe)xﬂmo MaJioH 1o CPaBHEHHIO C IUVIOTHOCTHIO
KHAKOCTH.

Pewenrue. V3 ycs10BHS clieRyeT, YTO CHa4ana B cocyie 65110 9 I HachllleH-
HOTo BoZsHOTO napa. JLis Hero cnpasemuao ypaBHeHue:
mi=7 TART.
ITocae ncnapenss 12 r Boab! AaBjeHHe napa HaRLeM U3 ypaBHEHHS:
oV = T2 RT.
=537
OTHocHTe/IbHas BJIaXXHOCTh GyzleT paBHa:
p=L2,
Pu
Torza:

MVlRT

Tp = —_MV1
IMocsie NoACTaHOBKH MOJYYHM OTHOCHTEJILHYIO BJIAXHOCTD: ¢ = 33,3%.
Omeaem: 33,3%.

C4. Tpu wapuka coeqHeHbB! MEXKIY c060#i O1MHAKOBHIMH Pe3HHOBLIMH HH-
TAMH TaK, 4T0 006pa3oBaJjics NpaBHIbLHLIA TPeyroabHHK. CHCTeMa JIEXKHT Ha
TJIaJIKOM FOPH30HTAIbHOM CToJ1e. Kakue Of{HAKOBhIEe 3apAbl CJeNyeT nome-
CTHTD HA WIAPHKH, 4TOGK ILIOILAAL TPEYTONbHHKA yBeJHYHach B i pa3? JlnHa
KaXKao# HepacTsiHyTOM HHTH paBHa lo, K03 pHIIHEHT KeCTKOCTH KaXJ0A HHTH
paBen k.

. Pewenue. PacctaBuM Ha pucyHKe 15 b, BeACTBYIOIHE HA OfMH H3 LLa-
PHKOB.

Puc. 15.

Iaomans TpeyronbHUKA B IEPBOM CJIyuae paBHa:
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2
Sy = 5&[—31.
Bo BTOpOM cJIyuae [UI0Wa/ b TPEYroIbHIKA 10JUKHA CTaTh PaBHOI:
s, = H8YV3
2= =7

M3 ycaioBHs paBHOBecHs IapHKa BO BTOPOM CJIyyae CJeRyeT paBeHCTBO 110
MOJy/10 CJILl KyJI0Ha M CHJILI ynpyrocm' Fy = Fynp. Orciona nosyyaem:
41reol3 =k(l-
OxoHYaTeIbHO foJy4aeM:
g = \/4neokld(v/n — D)n.
Omaem: \/4meokld(y/n— )n.

C5. BHyTpH MajKo# cephi HAXONATCSH 3apsKeHHRI Wwaphk. Kako#t To-
Yeurhlii 3apaf @ caenyeT NOMECTHTL B HHKHeli TOuke cdepbl, 4ToOH IIAPHK
yCTORUHMBO YAEPXKHBAJICA B BepxHel Touke? Jlnamerp cephl d, 3apsiy mapuka
g, Macca m.

Peutenue. 3anuiueM ycJioBHE PaBHOBECHS IIAPHKA B BEPXHEH TOUKE Cephl:
mg =449,

Q=41rem d?
——0—9——q )

Orciona HaxomuM 3apan;

Omsem: ﬁgﬂlg_d_f
q

C6. M3pecTHO, YTO 3JeKTPOH~IIO3UTPOHHAA Napa MOXKET BO3HHKHYTh NPH

B3aHMOJEACTBHH y-KBaHTA C BELLECTBOM B XO/€ PEaKUMH:
y—et+e.

KakoBa fo/mKHa GuiTh MHHMMAJIbHAA SHEprHs y-KBaHTa /I POXKAEHHS TaKo#
napu?

Pewenue. DHeprus y-KBaHTa AOJKHA ObITh PaBHA YABOEHHON SHEPTHH NO-
Kos 3JiexTpoHa 0,511 MaB.

Omsem: 1,022 M3B.
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Pewenne Bapnanta Ned

Yacms |

A7. Hcnoab3ys nokasaHns mpHOGOPOB, yKa3aHHBIX Ha pHc. 16, onpenesnre
CONpPOTHBJICHHE PE3UCTOPA B LLETIH.

1) 6,40m

2) 640OmM

3) 0,64 Om

4) no pe3y.abTaTaM 3KCNePHMEHTa ONPENEeSIHTh HEBO3MOXKHO

Pewenue. V3 pucynka onpenennm nokasanus npuGopos B cxeme: U =~ 3,2 B,
I=0,5A. Torna conpoTHB/IeHHe pesHcTOpa B Lienu: R = % = 6,4 Om.

Omeem: 1.

A12. laBnenue HachimenHbx napos npu 14°C pasHo 1,6 xITa. Ecau npu
14°C oTHOCHTe/IbHAsE BJIAXKHOCTb BO3yxa cocTaaser 50%, To np# 3TOM nap-
LiHaJibHOe NABJIEHHE BOASIHOTO Napa paBHo...

1) 0,1 kIla 2) 0,4 kIla 3) 0,8kIla 4) 1,6 k[1a
Pewernue. OtHocHTeNbHAA BAAXKHOCTL BO3/yXa onpefensercs ¢opmyJof:
=P,
¢ Pu

Orciona Hafinem naplHa/ibHOe AaBJeHHe BOASHOIO Napa NpH AaHHOMN TeM-
nepartype: p = ¢ - py = 0,8 k[la.
Omeem: 3.
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A19. Yem 0GbACHHUTD LIBETHYI0 OKPACKY KPBUIBEB CTPEKO3H ?
1) unrepdepeniumeil cBeTa Ha HEPOBHOCTAX KPHUIbEB

2) pasnuuHOA NpHPOAHOHR OKPACcKOA

3) mudpakumeir ceera

4) noasipHsaumedt cBeTa

Pewenue. Kpblibs cTPeKO3bl IPeACTaBAKIOT 0G0 HaGop FONOCOK Pa3HOH
TOJIUHHE], H HA HHX MPOHCXOAHT HHTepdepeHuns cBeTa.
Omeem: 1.

A23. Ha pucynke 17 npeacrtaBnieH rpadHk 3aBHCHMOCTH CHJHL OTOTOKA
B (POTOSIEMEHTE OT NPHJIOKEHHOIO K HeMy HanpspKkeHHA. Ecyiu HauaTh yMeHb-
1LIaTh YaCTOTY NAZAIOILEr0 Ha KaTojl cBeTa (IIpH To# yKe HHTEHCHBHOCTH CBeTa),
TO...

q"

Puc. 17.

1) HUXHASA YacTb rpaHKa, COOTBETCTBYIOLIAS 3aNTHPAIOLIEMY Hanps-
KEHHIO, CMECTHTCH BJIEBO

2) HHXHASA YacTb rpaduKa, COOTBETCTBYIOLUAA 3aAMHPAIOLLEMY Hanps-
XKEHHIO, CMECTHTCSA BNpaBo ' .

3) Bepxuss 4acTb rpaduka, MOKa3LIBAIOLIAA CHILY TOKA HACHILIEHHS,
CMECTHTCS BBepX

4) BepxHss yacTb rpaduka, MOKa3LIBAOLIAA CHITY TOKA HACHILLEHHS,
CMECTHTCA BHH3

Pewenue. 3anumem dopmyny Siniurefina nus ¢orosgdekra yepes 3a-
JepIKHBAIOLHA TOTEHLHAT:
hv = A+ elUs,,
37ecb € — 3apaf NeKTpoHa, U; — 3amepxuBanonyil noreHunan. [1pn ymenn-
IeHHH YaCTOTH Nafalowero csera U, 6yJeT o MOAYJIO YMEHbILAThCA, H HHXK-
HAS YaCTh rpadHKa CMECTHTCS BNpaBo.
Omeem: 2.
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A25. Ha picynke 18 npuBenent pesyJbrarhl HCC/le0BaHUS nedopMaliii
pesHHbl H NpYXHHbL. KakoBo NpUG/H3HTENLHOE 3HAYeHHe CHALL Fy, oA e~
CTBHEM XOTOPO/A pe3HHa H NPY)KHHA HMEIOT OIHHAKOBYIO AiechopMaLHIO?

F\
5
x XX

4 ; 2

M1

2014

1

>
Puc. 18.

1)3,5H : 2)5H
3)4H 4) Takofl HHpOPMaLMK Ha PHCYHKE HeT

Pewenue. U3 rpaduxoB Ha pHCYHKe BHAHO, 4TO OJIHHAKOBbIE 3HA4Y€HHA Jie-
¢dopmalH BO3HHKAIOT NpH chle =~ 5 H.
Omeem: 2.

Yacts 2

B3. UeMy paBeH TOPMO3SAILLHI MOMEHT OTHOCHTEJILHO OCH KOJ1eca, eCJIH NpH
3TOM K 0601y KoJieca pajuycoM 10 CM MPHIKHMAETCH TOPMO3HAsA KOJIOJIKA C CH-
Jo#t 500 H? Koadduument tpenus pasen 0,5.

Pewenue. MOMeHT CHAbI MO OTIpefieNIeHHIO PaBeH MPOH3BEAEHHIO CHILI HA
ee naeyo; '
M = Fd,
agech F' = uN — cuna tpenns, N — npiKuMalollias CHJa, a NJeYo paBHO
pazHycy KoJeca.
Torna okonuarenbHo: M = uNR=25H - m.
Omesem: 25.

B4. Ha cko/bKo rpaycoB MOBLICH/ACh TEMIIEPATYPA JKeJIE3HOr0 OCKOJIKA
NpH NajieHHH ¢ BHICOTH 500 M, ec/iH ero CKOPOCTb B MOMEHT NaJieHHs! paBHA
40 m/c? Cuntats, 9T0 Besi paGOTa NPOTHB CHA COMPOTHBJIEHHS BO3yXa NOLILIA
Ha HarpeBaHHe 0CKOJIKa. OTBeT OKPYIVIHTe 0 JECHThHIX.
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Pewenue. T1o 3akoHy H3MeHeHHs] MEXaHHUECKOA SHEPrHH 3TO M3MEHeHHe

paBHO paGoTe CHII CONPOTHBJIEHHS, @ 3Ta paboTa H NPEBpaTHIACh B TETLIO:
2
mgh — "_‘2K_. = cm - At.

OTC!OLla HaﬁﬂeM HU3MEHeHHe TeMnepa'rypbl OCKOJIKA.
T
At = Zgi‘é-cl = 6,6°C.

Omaem: 6,6.

B5. Uemy paBHa HHAYKTHBHOCTb KaTYLIKH, €CJIM [IPH PABHOMEPHOM yMeHb-
ILIEHHH CHJIbl TOKa B Hel Ha 0,2 A 3a 0,04 ¢ B Katyke Bo3Hukaer JIC camo-
uHIyxuuy 10 B?

Pewerue. TTo 3akoHy asiexTpoMarHHTHONH HHAYyKuuH Papazes MoxkeM 3a-
MHCaTh:

&= AP _ LAI
At At
Orcopa:
— EAL _
L= T = 2Tu
Omeem: 2.
YHacTs 3

C1. Opanuyackuit uxkerep Caan Kapro nokasan, uto KITJ naeanbHoro
TEMJIOBOTO ABUraTtenis (B TOM YMcJe [ABHraTe/si BHyTPEHHErO CrOpaHusi) onpe-
Jeaserca no popmyane:

_ Ty =T
, ="Ta
3necy Ty — TemnepaTypa HarpeBatedsi, Tx — TeMriepaTypa XOJOIMJIbHHKA.
Temneparypa 06pa3yioliHXCs NpH CrOPaHHH [a30B H 3HMOH H JIETOM NPHMEPHO
olMHaKoBa. TeMnepaTypa XO/IONMALHHKA 3HMOI HIDKE, 4eM JIETOM. DTO J0JKHO
ysesnunBatb KILI 3umofi, oaHako 3umofi pacxon TonuuBa GoJiblie, 4eM JETOM.
OGbacHuTe noyeMy.

Pewenue. 3pech uaer peun, ckopee, He 06 HAAJILHOM TEIJIOBOM JBHIaTe-
Jie, a 0 pealbHOM. 3HMO#A Pacxof TonJHBa GoJbLIe, T.K. HArpeBaTe/b BHHYXKIEH
OTAaBaTh OOJIblIE TEMJIa B OKPYXKAIOLLYO Cpery.

C2. JIéTunk, HaxoAACh B CaMoJIeTe, JeTHIEM FOPH3OHTANLHO Ha BhicoTe H
€0 CKOpOCThIO V, 3amMeTHJ NpHBOAHOA POHAPb NOCAAQUHOR I10JIOCKH B TOT MO-
MEHT, KOTia OH HAXOAKJICH TOYHO Hal HHM. Kak Hajio ABHraThCH CaMoJIeTy, 4To-
6bl KaK MOXKHO GhicTpee f06paThes 0 NpHBoAHOTO (oHaps? CKONLKO BpeMEHH
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I 3TOro noHano6urca? [IpHHATH, YTO caModeT cnocoGeH B JiloGOM Hanpas-
JIEHHH [IBUTaThCS C YCKOPEHHEM G.

Pewenue. ¥no6Ho pewwiats 3334y B CHCTEME OTCUETS, OTHOCHTEIbLHO KOTO-
poii camoJieT A CHauana Ghli HEMOABIXKEH, a MPHBOAHOM poHaph B RBHXeTcs
OT CaMoJIeTa ¢ NOCTOSHHOA CKOpocThio (pHc. 19).

Omaem:t:%ﬂ 2(1+ 1+(GH) .

C3. K onnoponroMy MegHOMY UHIMHAPHIECKOMY NPOBOZHHKY AJHHOA 1 M
NPBICKHKIHK pPa3HOCTb NoTeHimanoB 100 B. Onpenennre npoMexxyTok Bpeme-
HH, B TEYEHHE KOTOPOIO TeMIepaTypa fpoBOAHKKA NOBHCHTCA Ha 10 K. Hame-
HEHHeM COMPOTHBJIEHHS! NPOBOAHKKA H PaCCESHHEM TEILIa NPH €0 HarpeBaHHH
npeHe6peyp.

Pewenue. o 3akoHy COXpaHEHHs! IHEpPruH pa6oTa /IEKTPHYECKOro TOKA

paBHa KO."H‘IECTBy TenJa, KOTOpoe HAET Ha HarpeB npOBOﬂHHKa:
’ 2
%t =cm- At

Orciona HafineM NPOMEXKYTOK BpEMEHH HarpeBa NPOBOLHHKa:

b= CQAQEP . At’

3eChb py — NJIOTHOCTb MeJIH, P; — YAEJbHOE CONPOTHBAEHHE MeaH B OM - M.
Pacuer naer: t = 57,5 Mkc.
Omesem: 57,5 Mxc.

C4. O6bexTHB NNPOEKLHMOHHOTO anmnapara HMeeT ONITHIECKYIO CHITY 5,4 AnTp.
DKpaR pacrnojioxeH Ha PacCTOAHHH 4 M OT o6bekTHRa. Onpenenure pasmephl
9KpaHa, Ha KOTOPOM JOJ/KHO YMECTHTbCA H300paxKeHHe JHANO3HTHBA pa3Me-
poM 6 x 9 cm.
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Pewenue. 3anuueM $hopMyJTy JIMH3H H yBeJIHUEHHE JIHH3HL:

H_[
h &
3aech d — paccTosiHHe OT npeaMeTa (AHano3WTHBA) A0 JHH3H, f — paccTosn-
HHe OT 306paxkeHus (3KpaHa) A0 JHH3bI, D — onTHUeCKas cusa JuH3u, H —
BhICCTA H306paceHHsi, h — BbICOTa NpeaMeTa.
Torna a5 BHCOTH Y IUHPHHBI JMATIO3HTHBA MOJXKEM 3aMTHCATh:
H, _H;

, hi  hg’

PellieHue 3THX cHCTEM ypaBHeHud aaet: Hy = 1,26 m; Ho = 1,89 M. Torzna
IIomans 3kpaHa: § = 1,26 x 1,89 m.

Omsem: 1,26 x 1,89 m.

C5. Potonn, nMelowe 3HeprHo 5 3B, BLIGHBAIOT 3/I€KTPOHHI C MOBEPX-
HOCTH Metania. PaGoTa Buixoaa 3/1eKTPOHOB K3 MeTaslia paBsHa 4,7 3B. Kaxkoi
MaKCHMaJIbHbIfl HMITYJbC NPHOOpETaeT EKTPOH IPH BHUIETE C NOBEPXHOCTH
MeTasna?

Pewenue. dopmyna DimiTeiina ana porosddexra:

hv = A+ Eg.
Orciona:
Ek = hv — A.
Ce13b MeX/Ty KHHeTHUECKONH SHEpPrueil 1 UMMyJIbCOM HMeeT BHIL
E=2
2m
OTcioaa HMITYABC paBeH:
p=+v2mE.
Pacuer naer: 2,95 - 10—2% EFTM

Omaem: 2,95 .10~ Ec-ﬁ

C6. Kaxoe KO/IMYeCTBO 3HEPTHH BHUIEIHTCS NPH aHHHTHISLAA HEATPOHa U
aHTHHEATPOHA, eCI¥ Macca NOKOst HEATPOHA paBHa mg = 1,67 - 10~27 kr?

Pewenue. Mo dopmyne Diinmreiina E = mc? naiaeM K0JAHYECTBO BhE-
JUBLIEACA SHEPTHH:
Egpp = 2E = 2mc® = 30 - 107! [Ix= 1878 M3B.
Omeem: 1878 M3B.
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Pewenne BapuanTa Neb

Yacrs 1

A7. Ha pucynke 20 npusenés rpaduk 3aBHCHMOCTH MOYJISi IEPEMELLEHHS
TeJla OT BPEMEHH ISl TIPSIMOJIMHeHOrO ABHxeHHs. Ha KakoMm M3 pHCYHKOB-
oTBeToB (cM. puc 21) npusendH rpadpMK 3aBHCHMOCTH MOIYJisi NepeMeLICHHs
OT CKOPOCTH A1l 3TOTO JBHXKEHHS?

Ar
0 >3
Puc. 20.
Y Ary 2) Ar
0 | 4 0 >V
3) Arj 4) Ary
0 i 2 -
0 4
Puc. 21.
1)1 2) 2 3) 3 4) 4

Pewerue. Ha Tpex npenctaBieHHBIX BpeMEHHBIX IPOMEXKYTKAX JABHXEHHE
MMeeT Pa3JIHuHLIA XapaKTep: paBHOMEpHOE (CKOPOCTh MOJIOXKHTEJbHA ), TIOKOH,



34 Petrerne 3apanni yueOHO-TPEHHPOBOYHAIX TECTOB

paBHOMepHOe (CKOPOCTb OTpHUATe bHA ). HapHcyeM st STOrO ABMXKEHHS rpa-
(HK 3aBHCHMOCTH CKOPOCTH OT BpeMeHH (CM. puc. 22).

AV

N4

Puc. 22

Tenepb ecTh BOSMOXHOCTb HapHCOBaTh rpadHK 3aBHCHMOCTH MOZY/If BeK-
TOpa nepeMelleHHs OT CKOPOCTH. B nepBuifl BpeMeHHON NPOMEXYTOK CKOPOCTh
TNOJIOXKHTENBHA H NOCTOSHHA, a MOMY/Ib IepeMellieHHs YBeJaHuuBaetca. Bro-
pOMY BpeMEHHOMy NPOMEXYTKY COOTBETCTBYeT Touka (v = 0, Ar = const).
TpetbeMy BpeMeHHOMY NPOMEXYTKY COOTBETCTBYET OTPHLATENbHAS NOCTORH~
Hasl CKOPOCTb, MOJTYJIb BEXTOpa nepeMellleHua yOusaer. Ipaguk npencranien
Ha pHc. 23.

AA r
2
3 1
0 %
Puc. 23.

Omaem: 4.

A12. Ha pucynxke 24 npencrasieH rpadHk 3aMKHYTOTO LMKJa, IPHBENEH-
HBIA 209 HaeanbHoOro raza. CnpaBe/IHBO COOTHOLIGHHE:

DV>W>W>V, Qi<cVa<Vz< Vg

M <h=V<V HYi>Vs=V>V;

Pewenue. B xoopauuartax p(T) rpadMx H30XOPHOTO NMpOLECCa HMeeT BHA
npaAMoN, npoxoasiuelt yepe3 Hauaa0 KOOPAHHAT. YTOJ HaKJIOHA STHX MPAMBIX K
OCH TeMrepatyp TeM GoJblile, yeM MeHblre o6LeM. [IpoBesem uepes HHTepecy-
1ouHe Hac ToukH (1, 2, 3, 4) cooTBeTCTBYIOILME NIPAMBIE. YTOJ HAKJIOHA NIPAMOR
1 cambift GONBIIOR, 3HAUMT, 3TOR TOUKE COOTBETCTBYET CaMhifl MaJIeHbKHA 005~
eM. Touxe 2 cooTBeTcTBYeT caMuifi Goabiioft oGbem. OGbeM rasa B Toukax 3 u
4 OZMHAKOB, T.K. Yepe3 HHX FIPOXOANT ONHA H Ta e npamas. HUrak:
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Puc. 24.
Vi<Va=Vy< Vs

Omaem: 3.

A19. UeMy paBeH yaenbHbIAl 3apsAA 31eKTPOHA, eC/H OH BJIETeN B IJIOCKHI
KOHJIEHCATOP CO CKOPOCTbIO U, HaNpaBJ/IeHHOA NapauieNibHO ero o6KJajiKaM,
H, JIBHrasiCh BAOJbL OOKNANOK VIHHOH |, CMECTHACS B NepPreHAHKYIPHOM Ha-
NpaBJieHKH Ha paccTosiHve h? B koHaeHcaTope CO3JaHO 3/IeKTpHUECKoe noJe
HanpsXeHHOCThI0 F.

Ehl? 2y?
D 2k 2 gz 3) ot 4 9hE

Puc. 25.

DNeXTPOH ABIXKETCA 1O NnapaoaHyecKof TPAaeKTOPHH, yUacTBYsl B ABYX
mprxenusx. OIHO U3 HHUX, NMPOHCXOAsIliee BOMb OGKIAJ0K, paBHOMEDHOE C
TOH CaMOH CKOPOCTbIO, ¢ KOTOPOA SJIEKTPOH BJIETEJ B KOHACHCATOP, BTOpOE —
paBHOycKopeHHoe 6e3 HauaJabHOH cKopocTH. OHO NPOHCXOAHUT NOA ReACTBHEM
9JIEKTPHUECKONA CHJILI H HampaBJieHa NepneHAHKYAspHO K obkiaakaM. Bpems

ABHXKEHHS 110 K2XKAOMY U3 3TUX HanpaBJieHHii OlHAaKOBO H PaBHO ¢ = ;l)- IMo-

3TOMY CMeILEHHe 3/1eKTPOHA B NIepPreHIHKyIAPHOM HANPABJIEHHH:
h=at?

=2

rfie a — ycKOpeHHe 3J1eKTpona. OHO PaBHO:
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—eE
ool
rie e — 3apsAf 31eKTPOHa, ™ — €ro Macca.
eEP
mv? -2
OTciona yaenbHE 3apaj 3/1eKTPOHa:
e _ 2hv?

m El

Omesem: 2.

A23. Kakasi a/1MHa BoJiHE B cepHH DaiabMepa COOTBETCTBYeT nepexofy C
YPOBHA m = 4 Ha YPOBeHb n = 2?
1) 610 um 2) 484 um 3) 432Hm 4) 402 um

Pewenue. OpnHo H3 nonoxeHH# Teopun Bopa ans aroMa Bogopoaa — npa-

BHJIO KBAHTOBAHHSI OPGHT — HMEET BHI,
h
mur = n-2-;,

rie m — Macca 3JeKTPOHa, v — ero CKOPOCTb Ha opGure paiuyca r, h —
nocrosinian Ilnanka, n — Lesioe YHCI0, ABSIOLICECA HOMEPOM OPGHTH (3T0
IJIaBHOE KBAHTOBOE YHCJIO).

Mo sropomy 3akoHy HbloToHa Aist a/ekTpoHa Ha op6uTe (LleHTPOCTPEMH-

TeJIbHOM CHJION ABJIAAETCS KYJIOHOBCKAS CHJIA).
2 2

v €
m— = k.
r 2
U3 3THX ABYX ypaBHeHHH MOXHO MOJNYUMTh KaK BHpaXKeHHe JJIA paaHyca
h? 2 2nke?

OpOHTH 1 = ko2 TAK M UIA CKOPOCTH 3JIEKTPOHA ¥ = <505

OHeprust 3/IEKTPOHA Ha OpOHTE CKJIAALIBAETCS H3 €r0 KHHETHYECKOR H No-
TEHLHAJIbHOM SJIEKTPOCTATHYECKOA SHEPrUH:
E =™ _ e _ _2k’mein?
T2 r RInT -
[1pu nepexone 3seKTpoHa ¢ yeTBepTOR OPOGHTH Ha BTODYIO BhIeJsieTcs
KBaHT 3/IeKTPOMarHUTHOR SHEPrHH C AIHHON BOJIHH A
he 21r"k2
N Ea= “z —7
Otciona Anst A/IHHBL BOTHH no.nyuae'rcx BLIpaXKeHHe:

h c-0,1875
T m?kimet
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Pacuer nokasniBaert, uTo it HCKOMO# JVIHHBI BOJIHBI TTOJTY4aeTCsl 3HaueHHe
484 um.
Omeem: 2.

A25. Hccnenopanach 3aBHCHMOCTD HanpsieHHs Ha 06KIakax pe3HCTopa
OT CHJILI TOKA B HeM. Pe3yanTaThi NpHBeAeHH B Tabuuile. [TorpeliiHocTb HaMe-
pennfi BesmuuH U o I paBHbt cooTBeTcTBEHHO5 B 2 MA.
UB 0 10 20 30 40 50
IMA 0 2,1 4,2 5,9 6,0 7,8
Onpeneante no 3THM JaHHBIM CONPOTHBJEHHE PE3HCTOPA.

1) 10 kOm 2) 5xOm 3) 15kOm 4) 20 xOm

Pewenue. BHMHCIHM 3HaueHHe COTIPOTHBJICHHS NTPH HECKOJIbKHX 3HaYeHH-
X HaTpsDKEeHHs:

U
T
Has U = 10 B nosnyuaercs sHauenne 4,76 kOm;
Al =30B R = 5,08 kOwm;
malU =50B R =6,4xkOm.
Hanb6osiee 6an3kuM 3HayeHHEM CONPOTHBJIEHHSA C YYETOM MNOrpelHocTel
H3MEpEHHS HalpsKEHHs H CWILI TOKA SBJISETCH BeJHYHHA 5 KOM.

Omesem: 2.

Yacts 2

B3. Jlerunk Maccofi 70 Kr coBepilaeT «MEpTBYIO NETJHO®» B BEPTHKANbHOM
TWVIOCKOCTH € BHKJIIOYEHHHM ABHraTeseM. Ha CKoJIbKO HLIOTOHOB Bec JIeTUMKa
B BepxHefl TO4Ke TPAEKTOPHH MeHblle, YeM B HIXKHe#?

Pewenue. Ecnn nBuratesn camosieTa BBIKJIIOYEH, CKOPOCTH C4MOJIeTa B
BepXHed H HHXKHefl Toukax pasHue. Ha puc. 26 npHBenena paccTaHoBKa CHA
B HHTEPECYIOLUHX HAC TOYKaX.

B HiDKHefi TouKe ypaBHeHHe IMHAMHKH HMeeT BH!

2
mv
Ny —mg = gL,
a B BepxHei:

2
Ny +mg= -"%’2
Boiurem H3 N nounenso Na:

Ny — Ny =2mg + -'-"Rg(vf - vd).
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2

—o]
mg

N,

3

M

mf 1
Puc. 26.

M3 3akona coxpaHeHHs1 SHepTHH:

v} — v3 = 4myg.
Hroro: Ny ~ Ny = 6mg = 4200 H.
Omaeaem: 4200.

B4. B apyx cocynax o6peMaMH 3 /1 ¥ 5 J1 HAXOQMTCA BJIAXHLIA BO3AYX NPH
OIHOH H Tot Xe TeMmepaType. B nepBoM cocyle OTHOCHTeJIbHasi BIAXXHOCTDb
30%, a Bo Bropom — 50%. Cocyanl coenyHeHb! TOHKOH TpyGKoi. Uemy pasHa
OTHOCHTEJIbHAs BJIAXKHOCTb B COCYJIaX M0CJIe yCTaHOBJMeHHA paBHoBecHsn? OT-
BeT BLIPA3HTE B NPOLIEHTAX H OKPYIVIHTE A0 AECATHIX.

Pewernue. Uucio MoaeKys BOAsHOTO napa N; B NIepBOM COCYAe MOXHO
HallTH creqyolHM 06pa3oM:

m=%;m=mw

N = p1Vine.
Bo BTopoM cocyne Nz = paVang. Beero B cocyaax N Mosekysa Boam:
N = N1 + Nz = (p1V1 + paVa)no,
a KOHLIEHTPALIMS 3THX MOJIEKYJI:
n= (P1Vi +paVa)no.
Wh+V;

IMocne coenunenust CoOCya0B ¥ YCTAHOBJIGHHSI PABHOBECHS OTHOCHTEJILHASA

BJ1aXXHOCTb:

=i+ eaVa _ 49 59

v= Vi+ Vs

rn
no
Omagem: 42,5.
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B5. ITpu neneHuu ofHore aToMa a3° U Ha fiBa OCKOJIKa BbifiesiseTcst 200 MaB.
Kakoft 3Heprau B [KOY/IX COOTBETCTBYET €CXKHIaHHe» B AZICPHOM peakTope 11
atoro ypaHa? Otser aaiite B 'K ¥ OKpyT/inTe JO LLENIBIX.

Pewenue. B onnoM rpamMme ypaHa YHcJIO ero afiep coctaBaser: N = Ny %

3necs Ny — uncio ABoragpo. Buinensiiowasicss 3ueprusi NpH pacnane 3THX
fAllep paBHa:
W = 6,02-10%8 .10"3xr-2-10% 5B _
235 - 10~ kr/mosmb
= 5,123 -10% 3B = 8,2 - 101 Ik = 82 I['lIx.
Omsem: 82.

Yacte 3

C1. Ha pucynke 27 npeacrasnenn npeamer AB u ero nso6paxenne A’'B’
B smn3e. e HaxoauTCs AMH3a, H COGHPAIOILAR OHA HIIH pacCeHBaloan?

B, A'
T
Puc. 27.

Peutenue. TlocTpoeHne npHBeieHo Ha pHc. 28.

v
Puc. 28.

CoeannnM 0Tpe3KoM NpsiMolt CXoACTBeHHBE TOYKH A H A’ Ha nipesmMere 1
ero H3oGpaxernn. Ha 3Tom oTpeske npsiMofi HAXOAMTCA LEHTP JHH3H, T.K. He
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TNIpeJIOMASIETCS TOJILKO JIyY, HAYILHHA yepe3 LeHTp JMH3b. H3 Tex xe coobpaxe-
HUH UCHTD JIHH3bI JEXKHT Ha oTpe3ke BB’. 3HauuT, LIEHTPOM JIHH3H ABJSETCA
TOYKA MnepeceyeHus 3THX 0Tpe3koB. Terepb MycTHM JIyd cBeTa yepe3 TOUKH A
1 B. Ilocsie npesioMyieHHst B IMH3€ 3TOT JIyd JO/KEH NPONATH Yepe3 H3obpaxe-
HusA Touek A 1 B, T.e. uepes Touku A’B’. TIpenoMuTbCs JIyd MOXKET TOJILKO Ha
JIHH3e. 3HAYHT, IMH33 TIPOXOAUT Yepe3 CBOM LEHTP U TOUKY NpesoMJIeHHs My-
ILEHHOrO JIyua.

C2. Katep nabiBeT N0 peKe NMPOTHB TeUEHHA C TTOCTOAHHOA CKOPOCTBIO H B
HEKOTOpOM MecTe TepsieT crnacarebHbiii Kpyr. Yepes 2,5 yaca noreps o6Hapy-
JKHBAETCH, KaTep MOBOPAYHBASTCA H HArOHAET KPYT Ha paccToAHHH 10 KM Hinke
MecTa riorep. Hafiiute CKOpOCTb TeUEHUS! PEKH.

Pewenue. 1y 3ajnavy upe3Bhiyaiiko yA06HO H NMPOCTO pelliaTh B CHCTEME
oTCYeTa, CBSI3aHHOM C BOLOM pekH. B 3Toli cHcTeMe oTCueTa KaTep HAroHser
KPYT CTOJIbKO 2K€ BpeMeHH, CKOJIbKO H YTLIbIBAET OT Hero. Takum o6pasoM, Kpyr
HajiJleH yepes 5 4acoB focJe ero NoTepH. 3a 3T0 BpeMs BOAa NPOlLLJIa BMECTe ¢
Kpyrom 10 kM oTHOCHTeNILHO Gepera. CKOPOCTh TEUEHHS:

10 KM
5y

= 2 xm/u.

Omsem: 2 xm/u.

C3. IlnotHocTh cMecCH a30Ta H BOAOPOAa NpH Temnepatype 47°C u nasne-
Huy 2,03 - 10° I1a pasra 0,3 ﬁg KakoBa KOHLEHTpalHs MOJIeKyJl BOAOPOAA B
CMecH?

Pewenue. Ilna xaxxnoro U3 ra3oB MOXKHO 3anNHCaTh ypaBHeHHe COCTOSTHHS:

pgV = ZBRT,
LB

pAV = EART-
27
Haﬁﬂﬁ JAAaBJIEHHE KaXX0I'o H3 ra30B U3 3allMCAHHNX ypaBHeHHﬁ H Y4YUThIBaA,

Y10 —m‘—/ﬂ = pg, %A = p4, MOXKHO 3aITHCATh:

ps=LERT, ps=LART.
“B #a
W3 ocHOBHOro 3aKoHa MOJ]EKynﬂpHO-KHHeTquCKOﬁ TEOPHH ra3a CJACKyeT:

n = i [Tosromy:

D
kT
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Amnasoruuno:
na _ PA
Na pa
3necb N4 — uncao Asorazpo. KoHuenTpauus moJsiekyn 1Byx rasos:

n==2 —BNa
kT  RT
Ilo sakony lansrona: p = pa + pB
Rpip + naApA _ i3

Ny Ny
%VTA =1 + no.
Orciona:
np= ———— =4,2-102 »3,
bA — UB

Omeem: 4,2-10% m3.

C4. Ige npoBoJiokKM — HHXPOMOBAst H CTaJIbHAs — HMeIOT ONHHAKOBbIE
macchl. JlauHa cranbHo# npoBosiokH B 20 pa3 Gosblie LIHHB HUXPOMOBOH.
Bo ckonbKo pa3 0TIHYAIOTCA HX COTMPOTHBJEHHA? YAEJbHOE CONpPOTHBJIEHHE
HHXpoMa B 10 pa3 GoJiblue yAEALHOIO CONPOTHBJEHHS CTaJH, IUVIOTHOCTL HH-
xpoma B 1,07 pa3a 6oJbiiie IOTHOCTH CTaJH.

Pewenue. ConpoTHRJIEHHS NIPOBOJOK MOXKHO 3aMHCaTb:

l
—_- ~H.-
RH PHSH,
l
= 3¢
R = Peg-

nJIOU.laﬂH MoNepPEYHOro CeYCHHA MOXKHO BbIDA3HUTb HE€PE3 HX MACCHI:
m= DHIHSH — SH = Ln—,
Dyly
m
m= DcleSe — Se=+—.
ctCoO¢c c Dc lc
ITocsie 3TOro MOXKHO UCKATh OTHOLLEHHE COHPOTHBJIEHHP.! TIIPOBOJIOK:

R le2DHm I2DH
Ry _ = = 0,027.
R mpeleD. pele De
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3nech GykBo#t D 0603Ha4eHbl IVIOTHOCTH MAaTE€PHAJNOB NpPoBoJoK. ConpoTHB-~
JIeHHe CTaNbHON NpOBONIOKH B 1/0,027 =~ 37,4 pasa GoJbLIe CONPOTHBJIEHHS
HHXPOMOBO#.

Omeem: B 374.

C5. DnekTpoH, BHILIEALUINA H3 HAKANEHHOrO KaToAa 3JeKTPOHHO-JIyueBoi
TPYGKH ¢ MaJIOH CKOPOCTDbIO, MPHOGpETaeT CKOPOCTD B N0Jle aHOA, HaXosLIe~
rocst noa noreHuHasom 10 kB, u, npofins Mexx Iy MJIACTHHAMH KOHJEHCATOPa
nanHy 10 cm, nonaznaer Ha dJroopecUHpyIOHA 3KpaH, OMEILEHHbIA Ha pac-
ctosinuu 10 cM ot koHzZeHcaTopa. Korzia B KoHaeHcaTope co3aaercsl 3JeKTpH-
YecKoe 11oJie, CBETALIAACA TOUKA Ha IKpaHe cmewaerca Ha 3 cm. Hemy pasna
HanpAXEeHHOCTD N0/ B KOHeHcarope?

Pewenue. Ha prc. 29 npeacrapiieHa TPaeKTOPHA ABHKEHHS JJIEKTPOHA.

Puc. 29.

Ha snextpon Mexxay o6KJ1anKaMH KOHeHcaTopa aeficTsyer cuaa F = eE,
noA AeACTBHEM 3TOM CHJIBI SJIEKTPOH ABHXKETCA 1o napaboJe, yqacTBys B ABYX
ABHXXEHHSX: PABHOMEPHOM BJI0JIb NIJIACTHH KOHAEHCATOPa ¥ PaBHOYCKOPEHHOM
6e3 HayaJbHOM CKOPOCTH B HANpPaBJ/IeHHH, NEPNEeHIHKYAAPHOM K MAaCTHHAM,
YckopeHHe 3J1eKTPOHA B 3TOM HanpaBJ/ieHHH:

m
BpeMs TIpoJieTa MEXy NJ1aCTHHAMH:
l
tl = ;v

Ifie v — Haya/bHas CKOPOCTDb 3JEKTPOHA NPH BJIeTe B KOHAEHCATOP.
SneKTPOH, NpofiAa MeXKIy NaCTHHAMH, CMEILLAeTCA Ha PacCTOsTHHE
t eEl?
hy = %1 = 220
! 2 2vm
H npHoGpeTaeT BEPTHKAILHYIO CKOPOCTD
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eEl
vy = al] = =<—,
+ 1 mv
C 3Toft CKOPOCTBIO OH JIBHXKETCH 10 3KpaHa pPaBHOMEPHO B TeH€HHE BPEMEHH

2
ts = % H CMeIAeTCs N0 BEPTHKaMK Ha hg = v 2 = %. OGuee cMelenne

3J1eKTpOHa
h=hy+hy = 220 eE’ ‘1,5.

HauanbHyro ckopocTh 3J1eKTpOHa HaXO[IHM H3 SHEPreTHYECKHX coobpaxke~
HHA:

v=m? _, 22U
2 m’
Orciona ans h noayyaem:
h= 0,75E12
U

__hU _
E= 0750 = 40000 B/m.

Omsem: 4-10* B/wm.

C6. YenuHeHHbIH MeTANIMYECKH LIapHK panHycoM 0,5 CM oCBellaloT cBe-
TOM € IJIHHOA BOJIHBI 250 HM NPOXO/IKHTENILHOE BpeMs. 3aTeM €ro ZONOJHH-
TEJIbHO OCBETH/IH CBETOM C ANHHOA BosiHb 200 HM. K B TOM H B fipyrom ciydae
¢oToapdext 6bl1. Kakoe KONHYECTBO 3/1EKTPOHOB MOKHHET LIAPHK NOCJ€e Ha-
YaJia NONOJHHUTENLHOIO OCBELLEHHS ?

Pewenue. YpasHenne SfHiuteliHa ans ¢oroaddexra npH OCBeLLEHAH 1a-
PHKa CBETOM C A/IHHOM BOJIHBI A HM€eT BHIL;

hC =A + N ,
Al 47!'5 R
rae N7 — YHCJIO BBIIETEBLUHX /IeKTPOHOB.
Jlns cBeTa ¢ GoJiee KOPOTKOH JJIHHON BOJIHK Ag:

he _ 44 €N,

A imeoR’
rae N — 4HCJIO 3JIEKTPOHOB, KOTOPhIe BhlJeTesH Ghl, e Obl IIAPHK H3Ha-
4aNbHO OCBElaJCs CBETOM C JUVTHHOM BOJIHK A2. Hac HHTepecyeT uHca0 s/ek~
TPOHOB, JIOMOJHHTENLHO BhIJIETEBIUHX NOC/e Hayaia OcBelleHHs Gosiee KOpoT-
KOBOJIHOBbIM cBeTOM. 310 AN = N, — N;. Hafins H3 nepsbix ABYX ypaBHeHHH
N3 1 N; 1 noacTaBHB noJlydeHHbIe BHPaXKeHHS B IOCJAeHee ypaBHEHHe, M1oJTy-
yaeM:
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hc(-)-‘l-; - Xl;)mon

AN = oy =4,3-10°.

Omegem: 4,3 - 108,

(A

Pewenne sBapuanrta Ne6

Yacrs 1

A7. JleTunk MacCOfl m cOBepllaeT «MEPTBYIO NETJI0» B BePTHKAALHONA NJ0C-
KOCTH C BKJIIOYEHHBIM JBHraTeJIeM, NNOIEPIKHBAS TOCTOSHHYIO [0 MOZYJIIO CKO-
pocTb, Bec seTunka B BepxHeR TouKke TpaeKTOpHH GOJILLIE €r0 Beca B HIXKHeH
Ha...
1) Bec omMHaKOB 2) Ha 6mg 3) nadmyg 4) Ha 2mg
Pewerue. CamosieT onHchBaeT OKPYKHOCTb B BEPTHKaJbHO# MJIOCKOCTH
(cwm. prc. 30).

mg”
Puc. 30.

B HmkHeR ToyKe Ha MUAOTA AeACTBYeT CHAIA TAXKECTH (mg), HanpasJeHHas
BHH3, H CHJIa PeaklHH ONnophl, HanpaBJieHHas BBepX. CHiia peakuuH Onopsl no

MOJIY/IIO paBHa BeCy JIETHHKA.
ypaBHeHHe JHHAMHKH B 3TOM CJIyuaec HMCCT BHI:
2
mv
Fi—mg="pg~

e R — pamHyc OKpYXKHOCTH, a v — CKOPOCTb caMoJieta. B BepxHed Touxe
CHJIA TADKECTH H CHJ1a PeaKUMH OTOphl HaNpaB/ieHk BHH3. YpaBHEHHe IHHAMHKH
MMEeT BHL:

my?

F2+mg= —R—
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M3 ypaBHeHn# nHHAMHKH:
2
h= % + mg,
Fp =m0 mg
2 R .
BuiunTas 13 nepBoro ypaBHeHHs BTOPOE, N10Jy4aeMm:
F; ) Fg = 2mg.

Omsem: 4.

A12. Ha pucynke 31 npeacraniied UMK, IPOBEAECHHLIM C HACANLHHM rasoM
B XoopamHaTtax V — T'. Kako#l 13 npyBejieHHBIX 0TBeTOB (CM. pHC. 32) cooTBeT-
CTBYeT 3TOMY LIUKJTy?

|4
2
1 3
T
Puc. 31.
1) 2)
P 3 P 2
I 2 1 3
T T
3) 4)
4 3 p 2
1 2 1 3
>T :T
Puc. 32.

1) 1 2) 2 3) 3 4) 4
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Pewenue. Ha npencrariednom rpaguke 1—2 — usaoGapHueckuii pouecc,
HAYIWHE ¢ POCTOM TeMnepaTyphl, 2—3 — H30TePMHYECKHH NPOLeCcC, HAYILHA ¢
yBeJIHUEHHEM JIaBNeHHs, H 3—1 — H30XOpHYeCKHA npouecc, HAYLIHI C y6bIbIo
TeMneparyphl. B koopaunatax p — T 3THM YCJIOBHSIM COOTBETCTBYET TOJIbKO
KA, H306parkeHHbIA Ha 1-0M pHCYHKe.

Omsgem: 1.

A19. M3 npoeona caenaH KBafpaT CO CTOPOHOA @ H MOMeILEH B MarHHT-
Hoe noJie HHAyKuHeR B, nepneHauKyaspHoe IVIOCKOCTH, B KOTOPOH pacnodo-
xeH kBaapar. ConpoTupJieHHe NpoBoZa, H3 KOTOPOro cAaenaH kBazapaT, — R.
Ksappar tpanchopmupyloT B okpyxHocTb. I1o npoBooy npn 3T0M NpOXOAHT
3apan...

1) 0,274%B 2) 0,32a2B
R R
2 2 ‘
3) 0,25}; B 4) 0,35; B

Pewernue. Tnowanp, KOTOpy10 0XBaTHIBAeT KBaApaT, pasHa a2, [lepumerp
KBajipaTta 4a, OH paBeH IIHHE OKPYXKHOCTH:

2nr=4a — r=22,
T

IIOWA b, OXBATHIBAEMAs OKPYXKHOCTLIO, PaBHA:
2
ar? = 487
Takum 06pa3om, IIOWAAb, OXBAaTHBaeMasi NPOBOLOM, YBEHUHBAETCH Ha

AS = (% - l)az, MOTOK yBeJHuMBaeTcsl Ha A® = Ba? (% - ), a npo-

IeIIHA 3apsifi paBeH:
4
Ba?(= -1
_Ad _ (ﬂ' ) - 0,27a%B
=R R R
Omesem: 1.

A23. CKo/IbKO 3JIEKTPOHOB CMOTYT IIOKHHYTb METAJJIHYECKHHA 1Iap pajuy-
coM R = 10 cM, ecsiH KpHTHYeCKas HacToTa AJ1s 3toro metana 550 T, a wap
ocBelnaercs cBeToM ¢ yactotod 600 TTu?

1) 1,45-107 2) 1,45 - 108 3) 1,45 10° 4) 1,45-10%

Pewenue. ITocne BHJIETa 3JIEKTPOHA M3 LIAPa 1I1ap 3apsXKAeTCs MOJIOMXKH-
TEJIbHO H CAELYIOLIEMY 3/1eKTPOHY CTAHOBHTCA TPyAHeHA NokuaaTh Metaml. das
TI0CJIEIHEro BLlIeTEBLIEr0 3JEKTPOHA IHEPreTHYECKOe YPAaBHEHHE HMEET BH
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hv = hugp + ep,
The ¢ — NOoTEHLHaJ, KOTOPhIi HMeeT LIAP N0c¢Jie BbIETAa NOCAEIHEN0 HIEKTPOo-
Ha:

_ Ne
= 47I'6‘0R'
_ _ Ne?
h(v VKP) " 4meoR’
Otcrona:
N =M= "‘23)4”“12 = 1,47 - 107 wyk.
Omeem: 1.

A25. KakoBa [/iHHa BOJIHH 3JIEXTPOMArHUTHOTO H3JYYeHHs, IafAlOLIEro Ha
IMpaKLHOHHYIO PelleTKY, eC/H TpeTHi MaKCHMYM B AU(PaKIMOHHON KapTHHe
JIEXHT B nipegenax ot 25° o 30°? I[TocTosnnas pewerky 3,2 - 1076 m.

1)2-107"m 2)3-107" M 3)5-107"m 4)7-107"m

Pewenue. BuuncanM [iHHy BOJHB NANAIOWIEN0 H3AYYEHHA AJA Caydasi,
KOr/ia TPETHI MaKCHMYM HaXOAHTCSA NOJ, YTJIoM 25°. YcJoBHE MAKCHMYMa HMeeT
BULL

dsinp = 3A.

Orciona;

A=3R2 _y5.10-"m,

Cootserctenno s p = 30° A = 5,3-10"" m.
B 3T0M AMana3oHe HAXOAWTCH JJIHHA BOJHBI 5 - 107 M,
Omesem: 3.

Yacts 2

B3. ABTOoMOGHAB ABHrascs No okpyxHocTH. IlepBbit pas oH mpoexan ee
¢ OCTOAAHHOM MO MOZYJIO CKOPOCTLIO, paBHO# 60 KM/u, a BTOpOit — €O CKO-
pocTblo 40 kM/4. Kakoit 6bu1a ero cpemssa ckopoctb? OTBeT faiite B KM/4 M
OKpYTJIHTE 10 LieJIBIX,

Pewenue. OGo3HauuM LIHHY OKPYKHOCTH GykBod S. Bpems npoxoxaze-
HHSI OKDYXKHOCTH TepBniii pa3 t; = vi" a BO BTOpOH pa3 iy = {,SL Bcé Bpems
1 2
IBHKEHHS:

thty +tg=5Ut%
mv2
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CpenHsisi CKOPOCTb:
28 2u 99
Up = == = = 48 kM/u.
P t n + v /

Omeem: 48.

B4. K uctounnky toka ¢ 3IC 5 B u BHyTpeHHHM conpoTHB/eHHeM 1 OM
TNOCOeIMHSIIOT Harpy3oyHoe conpoTusienne 4 OM. Uemy pasen KI1J ucroy-
HHKa? OTBeT Bulpa3HuTe B NPOLEHTAX H OKPYIVIHTE A0 LI/IbIX.

Pewerue. KIT1 ncTroynnka — 3T0 OTHOLUEHHE MOLUHOCTH, BhIAEASIOLIEHCA
Ha Harpy3ouHoM conpotus/ienny I2R, K MomHocTH Beei Gatapen I2(R + r).
Takum o6pasom, KIT/:
R —
_ n—l—_.t:_—r—O,S—-SO%.
B 6naHk otsera BHocHTes uncio 80. Ot seanunnsl 3JC KI1J] He 3aBHCHT.
Omeem: 80.

B5. KakoBa ni1Ha BosHb e Bpoitas fst 31€KTPOHOB, NPOLUEIINX pa3-
HOCThb noteHuuanos 1000 B? Oteer xafiTe B HAHOMETPAX H OKPYIJIHTE JO Thi-
CAYHBIX.

Pewenue. [lnnsa BonHbl ie Bpoisisa HAXOMUTCS H3 COOTHOLLIEHHS:

b
rie h — nocrosHHas I1nanka, a p — umnyanc ssekTpoHa. I1poiina pasnoetsb

noTeHUHan 0B U, 3/IeKTPOH PA3TOHAETCSA 0 CKOPOCTH U, KOTOPYIO MOXKHO HailTH
M3 32KOHA COXPAHEHHS SHEPTHH:

¥

v= an—U, p=muv=+2eUm.

h -11
= = -1 = 0,03 .
A e 3,868-10"'m ,039 um
Omesem: 0,039.

Yacts 3

C1. HUmeloTcs nonas metaannyeckas cgepa ¢ orBepctieM (1), 3aakpenaen-
Has Ha N10/ICTaBKe M3 H30JIATOPA, 3apAXKEeHHbI LIapHK (2), ToxKe 3aKpenJIeHHbIH
Ha NOACTaBKE U3 H30/1ATOpa, He3apsXKeHHbIA MeTaIHYeCKHA LIAPHK C PYYKoH
13 H3oasTopa (3), Kycok npoBoaa (4) u nosepxHocTb 3emsH (5) (cM. puc. 33).
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Kak co3zats Ha cdepe 3apsi MHOTO GOJIbILIHF IO MOAYJIIO, YEM 3PS, 3apsiyKeH-
HOTO IIapyKa?

]

Puc. 33.

Pewenue. PacnosioxnM ripeaMeThbl CAeyIOIUM 06pa3oM (cM. pHc. 34 ).

T LY

Puc. 34.
Ha HocHMoM luapHKe HaBefieTcs 3apsajl, HMEIOLHH TPOTHBOMO/IOXKHbIA 3HAK
N0 OTHOLIEHHIO K 3apsny ¢. EcsiM 3TOT 3apsin BHECTH BHYTPb 10JIOA ¢¢ephl, OH
NOJIHOCTBLIO nepeime'r Ha €¢ BHCLIHIOK NTOBEPXHOCTD. Onepaumo MOXHO Npo-
BOJMTb MHOTOKPATHO, CO3[aBasi Ha NoJIOH cgepe CKosb yroaHo 60/bILON MO
MOZYJTIO 3apAL.

C2. I'pn onpenenessH CKOPOCTH BHOBbL MOCTPOEHHOTO CyAHA MNOCJeEnHee
BRINOJIHAET NpPo6er BA0JAbL MEPHOH JIHHUH B ABYX B3aHMHO-TIPOTHBONOJIOXHbBIX
Hanpasaennsx. [1pn sToM oka3anocs, uto BpeMs npo6era B OAHOM HanpasJe-
#uH 0,5 yaca, a B ipyroM — 20 MuHyT. JliMHa MepHO# JuHuH 4 kM. OnpenesnTte
CKOPOCTb CyZiHa, NoJ1arasi, 4ro B pafioHe HCNILITAHHA HMEeTCA HEH3BECTHOE, HO
NIOCTOSIHHOE 10 BeJIHYMHE H HaNpaB/IeHHIO TeueHHe.

Pewenue. Vicnonbsys TeopeMy CJI0MKEHHS CKOPOCTEH MOMHO B NMEpPBOM
CJTyuae 3anucarb i MyTH BAOJIb MEPHOH JIHHHH:
S =vt; + uti cosa.
3pech v — CKOPOCTb CYJHA BAOb MEPHOM JIHHHH, U — CKOPOCTb TEUEHHS, @ —
yroJi, KOTOpbE CKOPOCTDb TEYEHHA COCTABAAET C MEPHOMH JIHHHEH.,
Ipu ABHIKEHHH B OGPATHOM HanpaBJIeHHH:
S = vty — utzcosa.
K3 3Tux ypaBRreHuil Haxoxum:
U= M =10 KM/‘I.
2t1t,
Omsem: 10 km/u.
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C3. OnpenennTe KaXYyILyIOCH MOJIEKYJAPHYIO MacCy CMeCH ra3oB, COCTOA-
ieR U3 3 Kr KHCAOPOAA M 5 KT BOAOPOAA.

Pewenue. [laBnenve cMecH rasoB MoKeT OHTb HafiieHo 1o 3aKoHy Jaab-
TOHA p = Py + P2, TAE Py U ps — NapLUHAJLHbIE JABACHHS. 3aNHLIEM IS KaXK-
ROI'0 H3 Ia30B YPaBHEHHA COCTOAHHSA:

mV = TLRT, p,V =T2RT.
551 M2
CJIO)KHB ypaBHEHHﬁ, IIOJIy'llaEM:
(1 +p2)V = (zm + E)RT.

M H2
C xpyro#t CTOPOHBI, /151 CMECH Fa30B NOJTydaeM:
V =TRT.
P [

CpapHuBas nocsesHie ABa YpaBHECHKA H yYHTHIBad, 4TO0 m = m; + mg,
HOMYYHM:
m_m + _2
H H1 B’
_m+m
my + ma
M H2
Bynem cuutaTh, 4TO HHEEKC « |» OTHOCHTCS K KHCJIOPOAY, a «2» — K a30Ty.

Torna:
b= 8 Kr = 3,1 - 1073 kr/moas.
3xr + 5 Kkr :
32-1073 kr/mom 2 1073 kr/moun

Omsem: 3,1-10~3 kr/moan.

C4. Hafinute pa3HOCTb NOTEHUMANOB MEXIY ToukamMH A ¥ B B uenH Ha pu-
cyrke 35. 3J1C nctounrka 10 B (BHyTpeHHHM conpoTHBJIEHHeM rpeHeGpeub ).
R; = 1xOmM, Ry = 3kOm; C1 = 2 Mx®, Cg = 7 MxD.

—hed

O W

':

4
1l
i

Puc. 35.
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Petwuenue. Ecnu HauaTb OTCUMTHIBATH MOTEHLIHAJA OT OTPHLATEJIBHOT'O IO~
JII0Ca HCTOYHHKA, TO NMOTCHLIHAMA TOYKH A paBE€H pa3HOCTH NOTCHLHAJOB Ha Jie-
BOM KOHAEHCATODE, a NOTEHIIHAJ TOUKH B— HaNnpAXEHHIO Ha J1IEBOM DE€3UCTO-

pe.

C1+C;

__ERy  _
‘PB - R1+R2 2’5 Ba

vaB =53B.

‘PA—LCI—=718B:

Omsem: 5,3 B.

C5. Hafinure 3apsia Ha konnencarope C (cM. puc. 36). Buytpennum conpo-
THBNEHHeM GaTapen npeneSpedn. C = 1076 ®; £ = 10 B.

Puc. 36.

Pewenue. HPH Nnocsie0BaTe/IbHOM BKJIIOUEHHH 3apabl Ha BCEX KOHAEHCA-
TOpax OAHMHAKOBbI, @ HAIIPAXKCHHSA Ha BCEX KOHAEHCATOpaX TOXKE OJHHAKOBLI,
T.K. OHH HM€IOT OIMHAKOBLIE EMKOCTH.

g= % =2,5-10~% Ka.
Omeem: 2,5 mKa.

C6. B cootBetcTBHH C Teopueit Bopa npoH3BeeHHe KMIyJbca 3/1IEKTPOHA
Ha pajHyc CTaUHOHAPHOH OPOHTH (MOMEHT HMIYJILCA) KBAHTYETCH. ..
mur = Eh;n, rien=1,23..
Ouennte paguyc nepso#i CTallHOHapHOH OPGHTHI 3/1€KTPOHA B aTOME BOAO-
poxa.

Pewenue. Pa3 MOMEHT HMOY/bca SJEKTPOHA HA CTalHOHApPHBIX OpOHTaX
KBAHTYeTCsl, TO JJIs1 IePBOf CTALMOHAPHOM OPOHTHI (N = 1)
h
mur = —.
2
DJIEKTPOH YHEPXHMBAETCH Ha OpOHTE 3a CUeT KyJIOHOBCKOTO B3aHMOIEH-
CTBHA C SIPOM. YpaBHeHHe AHHAMHUKH A5 3JIEKTPOHA HMEEeT BHIL:
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ke2 _ mv?
2 r
3aech k — Ko3¢hbHUHEHT NPONOPLHOHANLHOCTH B'3aKoHe KyJ/ioHa.
h
2rmr’

M3 nocneaxero ypaBHeHHs v = IMocae nopcTaHOBKH TONO Bhipa-

JKeHHsl B nepBoe;
_ ka1
r= m = 5,3 10 M.
Omesem: 5,3-10~11 m.

Pemenne Bapuanra Ne7

Yacts |

A7. ABTOMOGHJIb ABHIaJICS IO OKPYXKHOCTH. TTOJIOBHHY J/THHL! OKPYXKHOCTH
OH MpoexaJ co CKOPOCTbIo 60 KM/4, a BTOPYIO NOJIOBHHY €XaJl CO CKOPOCThIO
40 kM/y. Cpeausst CKOPOCTb aBTOMOGHIIS...

1) 58 xm/u 2) 55 km/y 3) 50 km/u 4) 48 km/u
Pewenue. Ecny 0603HauATL BAHHY OKPY?KHOCTH Kak S, TO BpeMs npoe3aa
- by = 2
nepsoil NONIOBHHL OKPYXKHOCTH £ = Bug” BTOpPOil — t2 = T
INosHoe Bpems npoe3nia OKPYKHOCTH:
t=Sutv
2 vy
Cpemsss CKOpoCTb:
=S _ 2vivp _
\ Vep=§ = ot o 48 km/u.
Omesgem: 4.

A12, B asyx cocynax OmMHAKOBOro 00bEMA OTHOCHTENbHAA BJAAXKHOCTH
TIpH OIHHAKOBO# TemnepaType cooTBeTcTBeHHO 20% u 70%. Uemy Gyner paBHa
BJIZXKHOCTb, €CAH COCYAIbl COeAMHEHb! TOHKOI1 TPYOKOR MeXxxy co6oil H ¢ cocy-
IOM TaKoro e 06bEMa, COePXKALLHM CYXOR BO3IYX NPH TOH JKe TeMnepaType?

1) 30% 2) 40% 3) 50% 4) 60%

Pewenue. JIng nepBoro cocyaa MOXKHO 3aNHCaTh BHIPaXKeHHe /1 OTHOCH-
TeJIbHOH BJIZXKHOCTH Yepe3 KOHLEHTPaLHIO MOJIeKyJ BOASHOrO napa ny (ng —
KOHLEHTpaLHs MQJIEKYJl BOASHOIO flapa B HACHIIEHHOM nape):

o
‘Plno
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O6i1iiee YHCAO MOIEKYJ BOASHOTO Napa B TOM COCYZe:
Ny =mV1 = pinoa,
a BO BTOPOM COCYJI€:
Nz = pangVa.
O61uee UHCNO MOJIEKY Tapa BO BCEX COCY/AX:
N = N1 + N2 = no(p1 V1 + 92V2).
TNocJie coeaHHEHHsI COCYIOB KOHIIEHTPALIAS MOJIEKYJ! BOASIHOTO Napa cTana:

"= no(p1 Vi + p2Va)
Vi4Va+Vy

a OTHOCHTCJ/IbHARA BJAAXKHOCTD.
n _@ViteVy

T —

o= itV v = 0%

Omsem: 1.

A19. B BepunHe npsMoro yria Hak/1I0HHOA NAOCKOCTH (CM. pHe. 37) Haxo-
IHTCA NOJIOXHTeNbHbIA 3apan Q. Ha sepumHy nnockocTH Bhcotoft h cTaBsAT
TeJI0, HMeloLllee OZIHHAKOBHA 3apsA/l U Maccy m, KOTopoe Ge3 TperHs COCKaJb-
3bIBa€T K OCHOBAHHIO HAKJOHHOR nuocKkocTH. Teslo HMeeT y OCHOBaHHS IJIOC-
KOCTH CKOpPOCTb...

mgq
h
a
g
Puc. 37.
1) \/2(9 47reohm (1 B m))
2) \/2 (g 4rephm (1 + Eél(c‘_)))
3) \/2( 41reohm( + tg(a)))

1) \/2(9h+ Tt (1 ()

Pewenue. lns pacuera CKOPOCTH NPHMEHHM 32KOH COXPaHEHHA MeXaHHTe-
cKof sHepruy. Ha BepiunHe II0CKOCTH TeJio 06/1anaer AByMA BHAAMH NOTeH-
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UHAJNBHONA 3HEPIHH — TPaBHTALMOHHON H 3JeKTpocTaTHuecKoil. Ero sHeprus
W) paBHa:

W1 =mgh+ E%Q.

TNocie crycka Tesia ero rpaBUTALAOKHAS SHEPIHA CTAHOBHTCS PABHOA Hy-
JI0, 3J1€KTPOCTATHYECKAS H3MEHSETCA H3-32 H3MEHEHHS PACCTOSHHA MEXIY
3apsiZlaMH, NOSIB/IAETCS KHHETHUeCKas SHEePIHs:

- kQtga | my?
h 2 -
W3 sakoHa coxpaHeHHsi MexaHH4ecKo# sHeprun Wi = Wa n

o= |falon+ L t800) = [o(on+ 299 (1- 1)

Omeem: 1.

A23. Kakas MEHHMaJbHas JJIHHA BOJIHLI HA6JIofaeTcsl NIPH H3TyYeHHH ce-
puu Baabmepa?
1) 600 um 2) 450 um 3) 400 um 4) 365 M

Pewenue. MuREMaNbHAS BIMHA BOJHBI HAGMOLAETCS TPH MAKCHMAJIBLHOM
H3MEHEHHH 3HEPTHH 3JIEKTPOHA. DJIEKTPOH MEPEeXOAHT C OJHOR M3 BHELIHHX
(pacnoJioxKeHHbIX JaJIeKO OT fipa OpGMT) Ha BTOPYIO OpOMTY. BHpaxkeHne mis
3HEPrHM 3JIeKTPOHA HA OpGHTE HOMepa n ObUIO MOJYYEHO B pelleHHH
3anaun A23 5-ro papyanTa. OHO HMeeT BHA;

E, = _2k’metn?
h°n

Ha BHemHux op6uTax 517 - 0.
OHeprus nepexojia HMeeT BHA:

AE = Zkzr’r:e“‘trz %

he

Hanyuaemas npu 3TOM J/1HHA BOJIHK paBHa — = AE:

A
_ h34c
A= m = 365 HM.
Omesem: 4.

A25. U3BecTHO, 4TO CpeHAs 32 2 4aca CKOPOCTL BEJIOCHIIEZHCTA JIEXKHUT B
npeaesax or 55 kM/u 110 60 kM/u. B NepBHIFi Yac OH JBHTaJICHd CO CKOPOCTbIO
50 kM/u. B Kakux npezenax I0/MKHA JIEXaTh CKOPOCTb BEIOCHNEHCTA Ha BTO-
POM Hace JBUKEHAA?
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1) ot 60 10 70 kM/u 2) ot 55 10 65 kM/u
3) ot 50 10 60 xM/u 4) ot 45 0 60 xM/u

Pewenue. Cpemssasn CKOPOCTb ABHXEHHS BEJIOCHNEMCTA 32 2 uaca, ecsn
KaXIBIfl H3 9THX YaCOB OH JBHIaJICA C MOCTOSIHHON CKOPOCTLIO, PaBHA:

v
Ucp = ;‘ .
Orciona CKOpoCTb BTOPOTO Yaca JABHKEHNS: Vg = 2vcp — v;3. OHa JlexuT B
npeznenax ot 60 ao 70 km/u.
Omeem: 1.
Yacr 2

B3. OnxopoaHoe Tes10 NAaBaeT Ha rpaHHLE pasfeia ABYX Xuakocred. 3/4

ero 06’b&Ma HaXOAATCH B XHIKOCTH C INIOTHOCTHLIO 800 ﬁg, a 1/4 — B xuaxo-

CTH ¢ nIoTHOCTBIO 1000 ﬁrg Yemy paBHa nioTHOCTb Tena? OTser nafire B ﬁrs H

OKDYTJIHTE 110 LIeJIbIX.

Pewenue. Ha Teno neficTByeT BHITAIKMBAIOWIAAA CHJIA CO CTOPOHK KaXKIof
M3 JByX XHAKOCTel. Pe3ybTHpYIOLIAs BRITAJKHBAIOLIAA CHJIA PaBHA:
3 Kr 1 KI
=(3v. 1y ) .
Fyrr = (3v 800 X5 + 1v 1000 1)
Cuna TKecTH, IefiCTBYyIOLLAsA Ha TeJlO, paBHa: mg = gp;V.
Hcxons M3 yc/IOBHA IABAHHSA, 3TH CHJILI OBMHAKOBRI H

=3 .50 X 4+ 11000 XL — 850 XT
p="1 800 X5 + 21000 55 = 850 5.

Omesem: 850.

B4. duexTpoH 6bui pa3orHaH pasHOCTbIO NoTeHuManoB 50 kKB 1 Baeren B
OHOPOIHOE MArHHTHOE noJie ¢ uHAykimeh 0,1 Ta co ckopocTbio, nepnesau-
KyJsIPHOA BEKTOPY MarHHUTHOM HHAYKUMH. [To OKPYXKHOCTH Kakoro paaHyca oH
Oyner asuratbhes? OTBET BHPa3uTe B MM H OKPYTJIHTE 110 AECATHIX.

Pewenue. DnexTpoH, pa3orHaHHL PasHOCTLIO NoTekManos U, npuoGpe-
TaeT CKOPOCTb, KOTOPYIO MOJKHO OLIEHHTb H3 32KOHa COXPaHEHHsl SHEPTHH:

2
=1

JTa CKOPOCTh paBHa:
v= |20
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B Mar#uTHOM noJie Ha 3J1eKTPOH aeficTByeT cuaa JlopeHua, koTopas co3na-

muy®

" 3.eKTpoH B 3TOM moJje

€T LIEHTPOCTPEMHTENILHOE YCKOpeHHe: evB =

IBHXKETCH 110 OKPYXKHOCTH pafiHyca:
R=1- 1 ?—Zﬂ =175-1073 M,
Omeem: 1,5.

B5. KakoBa Macca toToHa ¢ AIHHOM BOJIHEI 500 HM? OTBET YMHOXKBTE Ha
1040 u oKkpyraIHTE 10 LiEJBIX.

Peuenue. Macca oroHa cBsi3aHa ¢ €ro JJIHHOM BOJIHB COOTHOLLIEHHEM:
he h 36
m= ===44-10"°%kr.
A2 Ac !

IMocse ymuoxeHust Ha 10%° M OKpyT/IEHHS [0 LIEJIBIX MOJYYaeTcsi YHCJO
44000.
Omsem: 44000.

Yacts 3

C1. MeTeopoJsioTH BHISICHHJIH, YTO OTHOCHTEJbHAS BJIa’KHOCTb BO3AyXa B
ONHH M3 BeCeHHHX BeuepoB Obuia 25% npH TemnepaType Bosmyxa 15°C.
Bo3aMoxkHb! J1H TIpeACTOSLLUMM YTPOM 3aMOPO3KH Ha noyse? [losicHHTe, KaK Bbl
TOJTYYHJIH OTBET.

(I'lpu oTBeTe Ha JaHHLIA BONPOC BOCNOJb3YHATECh TabHueh 151 AaBJEHHs
HachiLEHHBIX MApOB BOJKI. )

t°C [ -20 | ~10 | -5 0 5 10 | 15 | 20
P, «Ila | 0,103 | 0,260 | 0,400 | 0,610 | 0,880 | 1,230 | 1,70 | 2,330

Pewenue. Ilnst oTBeTa Ha BONPOC HaJ0 PAaCCYHTAThb TEMIEPATypy POCHI.
JlaBnenue BogsHoro napa 6uio: 1,7 - 103 I1a-0,25 = 425 I1a. Tako# nap cra-
HOBHTCSI HaCHILIEHHHIM TIPH TeMIlepaType Bo3fyXxa okoJo —4°C. Jro o3Hauaer,
YTO NpexKAE, YeM Nnap CTaHeT HaChlLeHHbIM, 3aMOPO3KH MOTYT HauyaTbed. Ecan
6bl TEMIIEPATypa pochl 6blIa MOMOXKHTENBLHOM, TO Hauanach Obl KOHIEHCALMs
napa K3 BO3/yXa H BLIASASAIOLICECS MPH 3TOM TEILIO He AaJ0 Obl BO3IyXy OXJa-
IQMTHCH HHXKe HYJIs TPamycoB 1o wkasne llenscus.

C2. Tapaoiee Ge3 HayaJbLHOM CKOPOCTH TeJIO TIPOXOJMT 3a NOCJEAHHE
2 cekyHanl cBoero nagenus 1/5 csoero nyru. Haiinure nosHyio BhicoTy nage-
HHUA,
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Pewenue. Ecan Bcé BpeMs nafienun t, To 4/5 IyTH TeJIo NPOXOHT 32 BpeMs]
(t — 2 ¢). O6o3nauKM NoJHY10 BHCOTY Yepes h:
4, _ ggt—2c!2.
5 2
2
aBcs BhICOTa: h = g;_

Ortciona:

49t _ g(t—2¢)?
52 - 2

STo ypaBHEHHe 1aeT 151 BpEMEHH NaileHHs BBIpaXKeHHe:
t2 — 20t +20=0.

OxoHuaTeIbHO NOJy4HM: h = 1793,6 M.

Omesem: 1794 m.

C3. B 3akpuITOoM cocyzie 8MKOCTBIO 2 M2 HaxomuTcs 2,7 KT BOAbI H 3,2 KHC-
Jopona. Haliznte nasnenue B cocyzie npu reMnepatype 527°C, 3Has, 4TO B 3THX
YCJ/IOBHSIX BCS1 BOJLa MTPeBpallaeTCs B Nap.

Pewenue. TlapupansHoe faB/ieHHe BOASHOTO Napa B COCyfle HaWIeM M3

YPaBHEHHSA COCTOSIHHS;
pr=TaftT _ 498,105 TN,
psV

JlaBJieHHe KHCIOPOa HAXOAHM H3 TeX JKe COOGpaXKeHHil:

p1 = PsfT _ 339105 [1a.
BV

Io 3akoHy JlanbToOHa AaBJEHHE B COCYAE CKAAALIBACTCS H3 3THX NMapLHajb-

HBIX JABJICHHM:
p=p1 +p2=8,3-10° Ia.

Omsem: 8,3 - 10° I1a.

C4. Ipe namMnoukH, paccunTanHble Ha Hanpsikenne 220 B u HoMHHaNbHBIE
motuHocTH 60 Bt 1 100 BT, BK/IIOUEHK NOCIENOBATENBHO B CETh C TEM JKe Ha-
npsxerneM. Kakyio MouHocTh GyaeT noTpeGasTh JaMnoyka ¢ 60/bLuei HOMH-
HaJIbHOH MOILHOCTBIO?

Pewenue. COHPOTHBJICHHE K210/ 13 JJaMIIOUeK HailZleM 13 COOTHOLIEHHS:

U?
P= R’
~ U2 _ U2 _
R, = 2 = 806,70Mm, R; = foX = 484 Om.

an nocaenoBaTeJLHOM BKJIIOYEHHH NO JJAMITIOYKAM TEYET TOK:
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=-U__
I= g7 =017A

Ha BTopoit laMnouxe BHEAAETCA MOLIHOCTD:
P'=I?R; =0,1TA-484 Om = 14 Br.
Omsem: 14 Br.
Cb. Llenb cocTanieHa H3 GECKOHEUHOTO WHC/A AUeeK, COCTOSILHX H3 Tpex
oZHHaKoBbIX conpoThBJaennui no 10 Om kaxknoe. HafiauTe conpotusiienne stoit
uens (cM. puc. 38).

D P

Puc. 38.

Pewenue. Ecan oT6pockTs Neppyio a4Yeiky CONPOTHBAEHHE LIEMH He H3Me-
Hurcs. [1osToMy, 0603HaUMB CONMPOTHRIIERHE HETH KaK R, MOXXHO HAPMCOBATH
SKBHBAJICHTHYIO SIEKTPHUYECKYIO CXeMy LenH (cM.puc. 39).

r
oy

| SURESES
r R
7
Puc. 39.
OGiuee conpoTHBJeKHE 3TOM LielTH MOXKHO NOACYHTaTh 110 GopMyie:
_ rR
R=2r+ T+ R

370 NpHBedeT HAaC K YPABHEHHIO OTHOCHTENLHO HCKOMOTO CONPOTHBJACHHA
R
R2 - 2rR —2r3 = 0,
R=r(1+3)=2730m.
Omsgem: 27,3 Om,

CB6. B cootsercTBiHu C Teopueli Bopa npoH3BeieHne HMITYJIbCa 3JIEKTPOHA
Ha pajpyc CTaLHOHApHON OPGHTH! ( MOMEHT HMITY/IbCa ) KBaHTYeTC s

myr = -h—n, men=1,2,3..
2n
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OlieHHTe 3HEPIrHIO 3/1EKTPOHA B aTOME BOAOPOAA Ha MEPBOA CTaLHOHAPHOH
opGHre.

Pewenue. Ha neppo# cTaunoHapHO# opOHTEe MOMEHT HMITy/IbCA:

mor = 1

2n
JIeKTPOH yaepKHBaeTcs Ha 0pGHTe KyJIOHOBCKOH CUJION:
ke? _ mv?
Ty
M3 3tHx 1ByX ypaBHeHHI MOXKHO NOJY4HTb BHIPAXKEHHA 415 paaHyca opOH-
THl H CKOPOCTH 3JIEKTPOHA Ha Hedl:

.= h2 v= 2rke?
in?ke’m’ h -

OHeprus 3/1eKTPOHa CKJAIbIBACTCHA H3 KHHETHYECKON HEPrHH H SHEPTHH

KYJIOHOBCKOIO B3aHMOJEACTBHSA, NOCJEAHAA OTpHLATeJIbHA, T.K. 3JIEKTPOH H
NPOTOH HMEIOT Pa3Hbl€ 3HAKH 3apsaja:

mv?  ke?
F=1r"— 2=
2 r
INoncTapuB ciofa 3HaYeHHe CKOPOCTH H pajyca, noJyyaem:

2224
E= —3"—’;,3—"‘ = —13,6 3B.
Omesem: —13,6 3B.

PelueHne BapHaHTa Ne8

Yacts 1

A7. [1pa Tes1a GpPOCHJIR HaBCTpeHy APYT APYTY: OIHO C OBEPXHOC™* 3eMilH
BEPTHKAJbHO BBEPX CO CKOPOCTbIO v, a APyroe BHH3 6e3 HayasIbHOA CKVPOCTH C

2
BbICOTHI b = -'2-":]- Mogyab HX OTHOCHTE/ILHOA CKOPOCTH Nepen NajeHHeM BTO-
poro Ha 3eMJTi0 paBeH...
1o 2) v2gh 3) Voh 4) 2v/gh
Pewenue. Bropoe Tesio nagaer Ha 3emi0 3a BpeMs
t=,/2h -2
g g

CTO/bKO JKe BpeMeHH 1epBoe TeJIo NOJHHMAETC Ha CBOIO MAKCHMAJIbHYIO
Bricoty. [ToaToMy B cucTeMe oTcYeTa, CBA3aHHOM ¢ 3emefl, BTOPOe TeJIO K MO~
MEHTY NajieHHs! NepBOro OCTaHABIHBALTCA. Y NepBOTO B 3TOT MOMEHT CKOPOCTb
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OTHOCHTEJILHO 3eMaHt +/2gh. 3TO H eCTb HX OTHOCHTE/ILHAS CKOPOCTh, T.K. BTO-
PO€ TeNO OTHOCHTENLHO 3€MJH B STOT MOMEHT BPEMEHH HETIOABHKHO,
Omsem: 2.

A12. B pesyantate cMelunBaHHsA 5 Kr BoAB, Haxomsiulelcs NpH TeMnepa-
Type 80°C, u 3 xr BoaH, HMeloLlel TeMnepatypy 40°C, o6pa3oBanachk BoAa ¢
TEMIEepATypoH...

1) 55°C 2) 60°C 3) 65°C 4) 70°C

Pewenue. YpaBHeHHe TemioBoro 6ananca HMeeT BHI:
Qnon = emz(0 — t2); Qorg = cmy(t1 — 6).
c1n2(9 - tg) = c1n1(t1 - 0)
0= myh + maty _ 65°C.
my + ma
Omesem: 3.

A19. Ha npyx npy»<HHaX B MarHUTHOM NoJie ¢ MHAOykuMe# 1 T pacnonoxen
NPOBOAHHK AJIHHOA 1 M € NOCTOSIHHBIM TOKOM, HMEIOLIHA Maccy m = 1 kr (cM.
prc. 40). Kako# cuiibl TOK H B KAKOM HanpaBJieHHH JI0JDKEH Teub N0 NPOBOLY,
YTOOH NPYMHHE! He GLLTH HaTAHYTH?

-

E:llz‘i ®F |F

>

Puc. 40.
1) 10A;1 2) 10A; 2 3)1A; 1 4) 1A; 2

Pewerue. YUTo6k NpyXHHbI He ObIAH HATAHYTH, CHJA TAXKECTH, AeHCTBYIO-
11as Ha NPOBOAHMK, JOJDKHA YPaBHOBELNBaTbCA CHaol Amnepa: mg = IBI.
Orciopa:

I= Tg% =10A.

Hanpaesiesne Toxa MOXHO OnpenenuTb No npasuay Jesoll pyku. Ee vano
PacIoJIOXKTE TaK, YTOOH BEKTOp B sxomnn B 1afokb, a OTOTHYTHIA GOJbLIIOH
naneil HANPaBJSeTCA NPOTUB CHJIB TAXKECTH, BHTAHYThIE 4 NaJblia YKa3nBaIOT
HanpasJieHHe MPOTEeKAHHA TOKa. ITO HanpasJieHHe 2,

Omeem: 2.

A23. B Teopun aToma Bogoposa Bopa paauyc n-oit Kpyrosos Op6HTH Bbi-
paxaercsi uepe3 paguyc niepeofi OpGHTH opmyoR r, = r; - n?. Kak uame-
HACTCA KHHeTHYeCKas SHEPTHA 3JIeKTPOHA NPH Nepexo/e Co BTOpoA opOHTH Ha
nepayio?
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1) yBesinunBaercs B 4 pa3a 2) yMeHbL1aeTcs B 4 pa3a
3) yBestHuHBaeTcs B 2 pasa 4) ymeHbluaercs B 2 pa3a

Pewenue. YpaBHeHHe IMHAMUKH /IeKTPOHA Ha OPOHTE HMeeT BHI:

ke? - m1)2ll
rn2 n
Orciona /A KBagpaTa CKOPOCTH 3JEKTPOHA MOJyYaeTcs BhpaXKeHHe:
2 _ ke?
Vi = ——,
mr,
a C yueToM BHIpaXKEeHHsl padyca yepe3 pafHyc neproA OpOUTH:
2 _ _ke?
" mrn®’

KuHeTuueckasi aHeprus 3/1eKTpoHa Ha NepBOH Op6HTe:

2 2
muy ke
Wy = =1 = &8
1779 T o
a Ha BTOpod —

2 2 2
_mvy _ _ke: _ ke
W2 =73 4-2r, 8r

ITpn nepexoze co BTopof OpGUTH Ha NepBYI0 KHHETHUECKAs SHEPrHsA JJIeK-

TPOHa yMeHblUaeTcs B %12- = 4 pa3a.

Omeem: 2.

A25. B nponeraiowesi MuMO 3eM/IH pakere 3eMHOH HaGJONaTe/b OLEHHJ
pa3Mep MeTpPOBOM JHHEHKH, JieXXallled BIOJb ABHXEHHS paKeTH, Kak 0,7 M=+0,2 M.
B Kakux npenenax JexKHT CKOPOCTb PaKeThl OTHOCHTENLHO 3eMJH?

1) o10,44¢ o 0,87¢
2) or0,61cmo 0,92¢
3) or0,11cm00,42¢
4) o0710,31c 10 0,8¢

Pewenue. OLieHAM rpaHHLB CKOPOCTH PAKEThI, €CJIH JVIHHA JHHedKH [; = 0,9 M.
- _v? N A
ll—lo‘/l L = n=cfl (lo) = 0,44c.

Aunanormynonpu l; = 0,5M — v = 0,87c.
Takum 06pa3oM, CKOPOCTb pakeTH JIeXKHT B HHTepBaJe ot 0,44¢ no 0,87c.
Omegem: 1.
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Yacts 2
B3. Teso ynasno Ha noBepxHocTh 3emaH ¢ BhicOTH 10 M H MOANPHTHYJIO
BBepX, norepss 40% cBoefi ckopocTH. Ha KaKy1o BbICOTY NOZHHMETCS TEJIO No-
cae ynapa? OTBer faiiTe B METPaxX H OKPYTJIHTE [0 AECSAThIX.
Pewenue. TIpu neppoM naneHnH y 3eMJIH TE0 HMeET CKOPOCTb v = +/2gh.
[Tocaie yapa o 3emitio OHO JIETHT BBEPX C HauaJILHOl CKOpOCThio v = 0,6+/2gh.
[IpuMeHHB 3aKOH COXpaHeHHsi 3HEPTHH, HAXOAWM BLICOTY h’, Ha KOTOpYIO
Tenephb NOAHHMETCS TeJIO:
mv”?

5 = mgh’,
2 .
p=Y"_086-20h _ a6, 36y
29 2g

Omsem: 3.6.

B4. K ucrounnky nepemennoit /IC ¢ amnauTtyno# 2 B noacoeaunens pe-
3HCTOP CONpOTHBAEHHEM 5 OM, KaTyilKa HHIYKTHBHOCTH ¢ wL = 10 OM 1 KoH-

AeHCaTop (% =4 OM). Yemy paBHa MOLHOCTD, BbIAEIAIOLIAACHA B LENH?

OrTBer BHIpa3uTe B BaTTaX H OKPYIVIHTE A0 COTBIX.

Pewenue. MOWHOCTD, BHAEJAIOLIAACA B LIETH NEPEMEHHOTO TOKA paBHa
P=1,U;cos .
I, 1 U; — stheKTHBHbIE 3HAaUEHNUS TOKA M HanpsbkeHuss. OHH B v/2 pa3 MeHb-
1l COOTBETCTBYIOLLMX AMIWIHTYL, (¢ — YyroJ (asoBOro CABHra MeXJIy TOKOM H
HanpsKEHHEM.

I, = U ’
\/R2+ (wL - %)2
cosp = R :
\/R2 + (wL - %)2
P= UsR — =1,28Br.
o i)

Omgem: 1,28.

B5. a-yacTHua ABHKeTCS B OAHODOAHOM MarHHTHOM NOJIE 10 OKPYXKHOCTH
papnycom 0,83 cm. Uumykums nona 0,025 Ta. Hafnute ananny Bosnn ne Bpoii-
Js Ans 3ro#t yacTuusl. OTBeT AajiTe B IM H OKPYIJIMTE A0 AECATHIX.
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Pewenue. lnuna BosHnb e Bpoiuns cBsizaHa ¢ HMITYJIbCOM YaCTHLb COOT-
HOLUEHHEM \ = g— 3nech h — nocrosnnHas [Tnanka. [las yacTHub, ABHXKY-

1eficsl MO OKPYIKHOCTH:
2

quB = E}%_
Otcona p = mv = qRB, a A/MHa BOJHBI:
-34 )
Y h 6,6 -10 n}K C = 9’9 . 10-—12 M.

~ gRB ~ 3,2-10- 19 Kx8,3- 10~3 M0,025 Ta
Omeem: 9,9-10~12,

Yactp 3

C1. UamennTCs M TeMnepaTypa B KOMHATE. €CJM JUTHTE/IbHOE BpeMs aep-
XaTb B Hell XOJIOAUILHHK € OTKpHTOR ABepuefi? [TosicuuTe, KaK Bhl MOJIYYHIH
OTBeT.

Pewenue. TemnepaTypa B KoMHaTe noBHILaeTcH. B xonomuabhuke Tenao
OTGHpaeTcs Y X0JI0AHOR KaMephl K nepeaeTcs HarpeBaresio, pacrnoJioXKeHHO~
My Ha 3aiHell CTEHKe XOJIOAHJbHHKA. CaMONpOH3BOJILHO B TAKOM HanpabJe-
HHH TeNC He MOXeT nepenapathes. Jlas ero mepenaus HeoGXOAUMO coBep-
wWHTb paoty. DTy paboTy COBEpLIAET KOMIIPECCOP XOJOANAbHHKAE, HCITYCKalO-
IHA SHEPTHIO H3 3/IeKTPHUECKOA LenH. BoT 3Ta 3Heprus H BLieSeTcH B KOM-
HaTe, Harpepas ee.

C2. o peancam PpyHHKyAEPaE, NPONOKEHHLIM C YKAOHOM 30° K FOPH3OHTY,
CryckaeTcs Baron Maccoi 2 T. CKOpOCTh BaroHa Ha BCEM IyTH paBHa 10 M/c,
BpeMA TOPMOXEHHA nepes ocTaHoBKOR 5 ¢. Hafinure cuty HaTaXKeHHA KaHata
nipu TopMoxenHH. KoadirumeHT Tpenns Mexay BaroHoM H pesibcamy 0,1.

Pewenue. Curyaups H306paxeHa Ha pHC. 41.
IF, N
mg o

Puc. 41.

3anHuieM ypaBHeHHe JHHAMHKH B NPOLIECCE TOPMOXKEHHS B NMPOEKIHAX HA
OCHZ HY:

z| T+ Fyp ~mgsina = ma,
y| N -mgcosa=0.
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W3 nocnennero ypasrenus: N = mg cos o H cusia Tpennsi Frp = umg cos a.

[TocJsie noaCTaHOBKH B NepBOE€ YDaBHEHHE CHJIbI TDEHHA H YCKODEHHA a = %_Q
NoJyyaeM J,isi CHJIbl HATSDKEHHSA KaHaTa:

T= m%_Q + mgsina — umgcosa = 13130 H.

Omeaem: 13130 H.

C3. Onpenennte TeMneparypy rasa, HaxoAfALETOCA B 3aKPHITOM 6a/IOHe,
€CJIM €ro JaBJjieHHe yBesHuuioch Ha 0,4% OT nepBOHaYaJbHOTO NPH HarpeBa-
HuH Ha 1 K,

Pewenue. 3anuiuem YPaBHEHHE COCTOAHNA 10 HarpeBaHH:
pV = MmRT
H 10CJIC HarpeBaHHA: #
1,004pV = %R(T +1K).
[NopesuB ypaBHeHHs TIOYJIEHHO, NOJydaeM JJ1s1 TeMnepaTyphl:

1K
T= 0.00d = 250 K.

Omeem: 250 K.

C4. Tpu noouepelHOM 3aMbIKaHHH aKKyMYJIATOpa Ha peaHcTopbi 10 OM 1
6 OM B noc/ieIH¥X BHAEANACH OMHAKOBaA MOIHOCTb. Hafinute BRyTpeHHee
COMPOTHBJIEHHE AKKYMYJISTOPOB.

Pewenue. Tlone3nan MOIHOCTL MOXKET OLITh ONpejie/IeHa H3 COOTHOLIe-
HUS:

P=rr=ptl, R5+Rr) :

T.x. MOWIHOCTH NpH HArpy304HbIX pe3ucTopax Ky U Ra ONMHAKOBLL
ER) _ &R,
(Ri+1)* = (Rp+7)*

Otciona: r = VR Ry = 7,7 0Mm.

Omegem: 7,7 0m.

C5. [IpeaMer B BHAE OTpe3Ka AJIHHOMN 6 ¢M pacTionoxKeH BIOJIb IVIABHOH on-
THYECKOM OCH COGHPAIOLILEH JIHH3H ¢ POKyCHbIM paccTosinieM 10 cM. CepennHa
OTpe3Ka paclosioXeHa Ha paccTosiHuM 15 cM ot iuH3L. Onpepennte npojoJb-
HOe YBEJIHUEHHE NpelMeTa.

Pewenue. Kpasi orpeska pacrnoJioxeHH COOTBETCTBEHHO Ha PaCCTOSIHHAX
12 cM 1 18 CM OT JHH3HI, T.e. Aajblle POKYCHOTO PacCTOsIHHsA. ITO O3HAUAET,
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yTO H306paXkeHHe BCEro OTpe3Ka ¥ ero KpaeB AeACTBHTesbHO. M3o6paxkenue
TOYKH, OTCTOSILLEH OT JIHH3H Ha d, N10Jy4aeTcs [0 APYTYIO CTOPOHY OT JIHH3HL Ha
paccrosiHuy f OT Hee.

o dopmyne AnH3N:
1,1_1
a’+f b FI
=& F
d-F’

Jina opnoro kpas (d; = 12 cM) fi = 60 cmM;
s gpyroro (de = 18 cM) fo = 22,5¢m.
Jlnuna uzobpaxenus f1 — fo = 37,5 cM,
r =375 _go5
6cm
Omesem: 6,25.

C6. B GopoBckoit TeOpHH aToOMa BOJAOPOAA YACTOTA H3JAy4YeHHs NPH nepe-
XOJ€ SJIEKTPOHA C OIHOH CTauHOHapHOMA OpOGHTLI Ha APYTYIO ONHCHIBACTCS CO-
OTHOLLEHHEM

y = K2met2n? (_12 _ _17)
h® n® n'
3nech k — ko3 dHLKEHT NPONOPLHOHANLHOCTH B 3aKoHe KysoHa, m — mac-
ca JJIeKTPOHa, € — ero 3apsg, h — noctonHHas [laaHka, n ¥ n’ — Homepa
CTalUHOHAPHKIX OPOHT. KakoBa MHHHMAaJIbHas [J/IHHA BOJMHBEI Ha6JiojaeTcs NPH
u3nyueHuH cepuu Banbmepa?

Pewenue. MuHuManbHas A/IMHa BOJHB COOTBETCTBYET MaKCHMAJILHOM Ya-
croTe H3MepeHHs. B cepun BanbMepa HanmyueHHe IPOHCXOAT 3a CYET Nepexosa
5/IEKTPOHA C BHEILHHX OPGHT Ha BTOPYIO Op6uTy. MaKkCcHMabHa 4acToTa, KOrsa

n' — oo, ;11—, — 0, c/1e10BaTeNbLHO:
_ _ 4ch®
AMHH = m = 365 uMm.
Omesem: 365 uMm.

Pemenue Bapuanra Ne9
Yacts 1

A7. Kaxoit MHHHMAJIbHOA MOILIHOCTBIO JOJI:KeH 061aaTh ABHraTe/lb TpaM-
Basi MacCoil m, 4TOGh! TpaMBail MOT MOAHATHCS BBEPX N0 HAKJIOHHOM TJIOCKO-
CTH, COCTABJIAIOLLEH YTO/ & C FOPH3OHTOM, NIPH HAJHYHH TPeHHs ¢ K03 dHUH-
€HTOM L, CO CKOPOCTBIO v?
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1) mg(usina + cosa)v 2)mg(ucosa +sina)v
3)mgu(sina + cos a)v 4) mgu(tga + cosa)v
Pewerue. MOWHOCTL MOXHO TOJACYHTATb NPH PABHOMEPHOM JBHXKEHHH

TpaMBasA KaK NPOM3BEACHHE CHH TATH JBHraTeNs Ha cKopocts N = F - v,
PaccMoTpEM CHABI, JefiCTBYIOLIHE Ha TPaMBa# (CM. pHC. 42).

Puc. 42.

F = Frp + mgsina,
N =mgcosa.
Fyp = pmgcosa.
F = mg(sina + pcos o).
N = vmg(sina + ucosa).
Omeem: 2.

A12. Ectn coo6uHTh 0AHHAKOBOE KOJIHYECTBO TETJIOTHl ABYM OTMHAKOBbIM
1IapaM, OMH H3 KOTOPHIX NOABELIEH B BepXHeA TouKe, a APYrodl 3akpeneH B
HHXHed (¢M. puc. 43), To... '

Puc. 43.

1) cunbHee HarpeeTcs wap A

2) cuanHee Harpeercs map B

3) 1wapnl HarpelTCA OXHHAKOBO

4) pesynbTaT 3aBHCHT OT MaTepHasIa, U3 KOTOPOTO CAEIAHHI AP

Pewernue. 11lap A 3axpenes B HuxHe#i Touke. I1py ero Harpese H paciuu-
PeHHH LIeHTP Macc nogHuMaeTcs. YacTb COOGLIEHHOTO TEM1a HAET Ha paGoTy No
nogbeMy uentpa macc. lllap b 3akpensier B BepxHef Touxe. [Tpu ero Harpese
M pacLIMPEHHH LIEHTP Macc omyckaercsi. Ha H3MeHeHue BHyTpeHHel 3HepruH
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HIapa HAET He TOJbKO fNepefaHHas lapy TeIJIOTa, HO H MexaHHueckas paGo-
Ta. TakuM 06pa3oM, ipH COOGLICHHH LAaPaM OHHAKOBOIO KOAMYECTBA TEMJIOTH
CHJIbHee HarpeBaercs wap b.

Omeem: 2.

A19. B niiockuit BaKyyMHHIfi KOHAEHCATOP CO CKOPOCTbIO v, HaNpaBJIeHHON
napa/ieJbHO IIaCTHHKE, BAeTaeT 3JeKTpoH. KoHaeHcaTop 3apsikeH, Hanps-
XeHHOCTb noast B HeM E. Kako# ResiHunHb HeO6XOAHMO MarHHTHOE noJie, nep-
NeHIUKYAAPHOE 3JIeKTPHYECKOMY NOJIO H CKOPOCTH, YTOGH! anempon He CMe-
LaJcs K OGKJIalLKaM"’

e E v E
1) vE 2) ev 3) ek 4) v

Peuenue. YToGLI 371€KTPOH He cMelLlancst K OOKIalIKaM, SJ1eKTpHUecKas H
MarHHTHAs CHJH AO0JDKHEI ypaBHOBEIUHBATh APYT Apyra eE = evB. Ortciona:
B=E
v

Omasem: 4.

A23. B Teopun bopa nosHas sxepris anekTpoHa Ha n-oft op6HTe onpese-

Jisiercst cooTHouleHHeM E = —Eﬁg 3B. KaKkyio HaHMEeHbIIYIO 3HEPrHio HYXKHO

COOOUIHTD HeBO3GYKIEeHHOMY aTOMy BOLOPO.A, YTOGE! CNEKTP H3JyueHHs CO-
AepXaJ MKLIb OJHY CNIEKTPAJILHYIO JIHHHIO?
1) 13,6 3B 2) 12,5 5B 3) 10,2 3B 4) 7,23B

Pewenue. Uto6bl ceKTp H3/yueHHs COfepKal TONLKO OfHY CNeKTpaJb-
HYIO JIHHHIO, Y 3/IEKTPOHA JI0/DKHA ObiTb IMHCTBEHHASA BOSMOXHOCTb Nepexojia
¢ 60J1ee BLICOKOTO YPOBHA Ha 6oJiee HM3KHUH (co BToporo Ha nepsbift). Ha nep-
BOM ypOBHe 3Heprus saexTpoHa ~13,6 3B. Ha Bropom ypoBHe sHeprvs sJek-
TpoHa —3,4 3B. I'lps nepexoze Buiaensiercs 3neprus

AE = -3,45B — (—13,6 3B) = 10,2 5B.

Omsem: 3.

A25. EcaiH yCKOPEHHE 3/1eKTPOHa B MATHHTHOM T10J1€ YBEHTHAOCH Ha 25%,

TO 3TO MOXKET 03HayaTh cJaefyolilee:
A. Macca asieKTpoHa yMeHbiHAAch Ha 25%
B. 3apsia asiekTpoHa yRenuuuics ua 25%
B. HHAYKUMA MarHUTHOIO NOAS YBeJIHYHAach Ha 25%
I’ ckopocTh 31eKTPOHa yBeHunAach Ha 25%

1) Toabko A nnmu b

2) Toabko Bumm T
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3) Toabko A, nnu B, uan T
4) BO3MOXeH J0GOM #3 Ha3BaHHKHX BaPHAHTOB

Pewenue. Hu 3apsan, Hu Macca 3/1eKTpOHa H3MEHHTbCSl He MoryT. Ecun
3NIEKTPOH AOMOJNHHTEJIbHO PA3OTHATh, €0 CKOPOCTb MOXET YBEeJHUHMTbCH Ha
25%. Ecan 5/1eKTPOH TPH 3TOM, IIBHIKETCS N0 OKPYIKHOCTH, €10 YCKOpEHHE
(uenTpocTpeMATeNLHOE) TOXKe Bo3pacTaeT HA 25%. Takum o6pa3oM, BO3MOXK-
Hul Apa otBeta: Buau I.

Omgem: 2.

YacTb 2

B3. Kaxyio MolmocTh Haao pa3BHThb, YTOGH! NOAHATL TEJIO Maccofl 5 Kr Ha
Bbicoty 10 M 3a 0,7 ¢? OTBeT BHIpa3nTe B BaTTaxX H OKpyIVIHTe 0 Ueahix. Co-
NpOTHBJIEHHEM BO3MyXa NpeHeGpeyb.

Pewenue. PaGota, KOTOpYIO Hao COBEPILKTD, HAET Ha yBeJHYEHHE NOTEH-
LIHAJIbHOA M KHHETHYECKOH 3Hepmn 'rena
A= 2 + mgh.
CuHTaeM noxbeM paBHOMEPHBIM:

_h. 4 _ mh?
v= T’ A— P—+mgh.
CoOTBeTCTBEHHO MOUIHOCTD!
2
P= f ’2’,"' +—3—h = 1443 Br.
Omasem: 1443.

B4. Yemy Gyzer paBeH wiar BHHTOBO JIHHHH, TI0 KOTOPOA [BIXKETCS 3JieK-
TPOH, €CJlH OH BJIETe/ B MarHHTHOE I10J1€ CO CKOPOCTbIO 105 m/c, nunykuns nons
coctasaiser 0,1 Ta, a yron Mexxay Bekropamu ¥/ B B pasent 30°? OTBer Bbipa-
3HTE B MM H OKPYTJIHTE IO COThIX.

Pewenue. dneKTpoH y4acTByeT B IBYX ABHXXEHHAX: PABHOMEPHOM JBHKe-
HHH 110 OKPYKHOCTH PaiHycoM R 1 paBHOMEPHOM JBHKEHHH BAOJb MarHHTHO-
ro noas. B nocneanem HanpaeieHHH OH NPOXOJHT NYTh A 33 BpeMs, B TEYEHHE
KOTOPOTO OH OMHCHIBAET OKPY>KHOCTb, DTO H €CTh LLIar BHHTOBOA JIHHHH — Tpa-
€KTODHH, 10 KOTOPOH B HTOre ABHXXETCA 3JEKTPOH. [To OKpPYKHOCTH 3JIEKTPOH
JIBHXKeTCH CO CKopocThio vsina. Ha Hero pefictsyer cuna Jlopenua, kotopas
YAEPXKHBAET 3JIEKTPOH HA OKPYAKHOCTH. YpaBHEHHe JHHAMHKH VIl 3TOTO ABH-
JKeHHs HMeeT BHI:
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mv? sin? o

R

OTciofa paHyC OKpYXKHOCTH R = %‘—"— H BpeMs IBHXEHHS N0 OKPYX-

quBsina =

2R _ 2mm
vsina ¢B°
Bnoab MarsHTHOTO MoJIA 3JIEKTPOH ABHKETCH CO CKOPOCTDIO U COS & H

A=vcosa-7 = LESQA-2TM _ 63,y
gB

Omasem: 0,03.

B5. Kakyio srepruio nonxeH uMeTb (oToH, uTo6h! ero Macca Obuia paBHa
Macce ssiekTpoHa? OTser paiite B M3B 1 oxpyrnTe 0 COThIX.

HOCTH T =

Pewenue. Heprus poToHa CBs3aHa ¢ ero Maccoi opMyJiof DfiHLITeHa:
E =mc® =8,19-1071 [Ix = 0,51 M3B.
Omaem: 0,51.

YacTb 3

C1. Ha rniaaxo#i ropH3oHTaNLHON MIOCKOCTH HAXOAMTCA TEJIO MAcCofl m.
K Teny npussizana HeBecoMas HHTb, NEPEKHHYTas uepe3 HeMoABHXKHbIH 6JIOK,
TIPHKpeIVIeHHbIf K nyockocTH. OMH pa3 3a 3Ty HHTL TAHYT C cHAON F, Ha-
MpaBJeHHO# BHH3, BTOPOA pa3 K HHTH NPHBA3LIBAIOT TeJIO, Bec Kotoporo F.
B KaxoM cJryyae Tes0 Maccolt m ABHXKeTCS ¢ GOAbIIHM yckopeHueM? Ilosic-
HHTE, KaK Bhl TIOJYHJIH OTBET.

Pewenue. B nepBom ciyuae cuna F BHI3HBaeT YCKOpPeHHE OHOTO TeJia, a
BO BTOPOM — y2Ke JIByX (BTOpOe TeJo — 3T0 Teslo, HMelowiee Bec F'). Cuna
OHHAKOBa, HO Macca BO BTOPOM CJiyuyae 60Jibllie, IOITOMY B TIepBOM CJyuae
TeJI0 ABHKETCSA € GONBLIMM YCKOPEHHEM.

C2. C Hak/IOHHOM NJIOCKOCTH J/IHHOA 4 M M yr/ioM HaksoHa 30° cocKanib-
3bIBa€T TeJI0 MacCOH 2 KT, NIocJie Yero NPOXOAMT HEKOTOpoe PacCTOSHHE TO ro-
pu3ontann. Koadpduunent tperns Ha sceM nytu 0, 05. Hafmure paccrositue,
NPOAJEHHOE TEJIOM 110 N'OPH3OHTAJH.

Pewenue. 3anady yno6HO peluaTh H3 3HepreTHueckux coobpaxenni. Ha
BEPIIHHE HAKJIOHHOA TWIOCKOCTH Teo 06/1afaeT NoTeHUHA/LHOA 3Heprueit mgh,
rae h — BHICOTA NJIOCKOCTH. K MOMEHTY OCTaHOBKH MeXaHHYeCKas IHeprus Te-
Jla CTaHOBHTCA paBHOA HyJi0. [lo 3axoHy H3MeHEHHs] MeXaHHYECKOH SHEpTHH
KOHeYHasi SHeprusi MHHyC HauaJibHasi paBHa pa6GoTe CH/IbI TpeHHs. Chia TpeHns
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Ha HaKJIOHHON TJIOCKOCTH 4mng COS @, @ Ha TOPH30HTAbHOR — umg. [TosTomy
MOXKEM 3amHCaTh:
—mgh = —pmgcosa -l — umgS,
rae S eCTh PacCTOsIHUE, NPOAAEHHOE 1O TOPH3OHTAJIA.
S = h—plcosa
m .
YuuThIBas, 4TO BRICOTA TUIOCKOCTH BhIpaXKaeTcs uepes ee ANuHy h = [sin a:

S = @“;"c‘”@ =36,5m.

Omegem: 36,5 M.

C3. B GannoH eMKkocTbIO 12 J TOMecTHJH 1,5 KI a30Ta NpH TeMnepaType
327°C. Kakoe napsieHne Gyaer co3zaBaTh a3oT B 6ajioHe NMpH TeMIepaType
50°C, ecan 35% asora GyaeT BHITYLIEHO?

Pewenue. B 6annone ocraercs Macca m = 0,975 kr. [las sToro rasa 3a-
MHUIEM YpaBHEHHE COCTORHHA!

pV = %RT pu=28-10"3 xr/monp T = 323K.

_mRT _ L1086
Orcionap = % =17,8-10°Ia.

Omsem: 7,8-10° Ia.

C4. HarpeBareJib 3/JeKTPHUECKONO YaAHHKA COCTOHT H3 ABYX HarpepaTeJib-
HbIX 3JeMeHTOB. JIpH BKJIIOYE€HAH OIHOTO H3 HHX BOJA 3aKHNHT Yepe3 10 MHuHYT,
apyroro — uepe3 15 MHH. Uepe3 cKONbKO BpeMeHH 3aKHIIHT BOAA NPH BKJIO-
YeHHH 3JIeMEHTOB NapaJiesbHO Apyr Apyry? CuHTaTh, YTO NMOTEpb FHEPIHH B
OKpy2Kaiolllee NPOCTPAHCTBO HeT. Macca Boab! H ee TeMnepaTypa B HadaJie Ha-
rPeBa BO BCEX CJy4anX ONHHAKOBHI.

Pewenue. 3aTpaynBaemMoe TEIIO BO BCEX TPEX C/yYasiX OHHAKOBO.

.. ,_U
Q—erlv Q“ R2T2'

W3 3THX ypaBHeHH:

2 U2

R=Yn g -Umn

Q Q

[1pu napaaienbHOM BKJIIOYEHHH HarpeBaTeJIbHbIX 3/IEMEHTOB:
2
Q= U !Rl +R2!T.
RiR;
[NoncTaBuB B 3T0 BhipaXeHHe HafineHHble Ry W Rj, nojyyaeM L1s BpEMeHH
3aKHNAHUA:
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r= -T2 — 6 muH.
T+ 72

Omsem: 6 MHH.

C5. HeonoBas JamMnouka BKJioueHa Ha 10 MHH B CETb NlepEMEHHOr0 CHHY-
COH/IZNILHOTO HanpsuKeHus ¢ 5 ¢eKTHBHLIM 3HaueHHeM HanpshkeHus 120 B u
yactotofi 50 i, Hafinure BpeMst ropenns JJaMnouky, €c/iH OHAa 3aXKHraeTcs H
racHeT IPH HanpskeHuH 120 B.

Pewenue. AMNIHTYIHOE 3HaUeHHe NTOAAHHOTO Hanpshkenns Ug = U, - V2.
MoMeHTH 32)XKHMTaHusA H NIOracalKsl HeOHOBOM JIaMnbl ¢ HAXOAATCS H3 COOTHO-
[IEHHA:

Ug—Uosm “ry sm2"t— 1

T" T ~ V2
B nepsyio no/oBHHy NEPHOAA JIaMNa 3aX0OKETCH B MOMEHT BPEMEHH, KOTO-
pbll'd onpeneseTcs U3 COOTHOLICHUA!

2n L. =L
Th=3 — h=%
HOTaCHe‘l‘ OHa B MOMEHT BPEMEHH tzl
2w, _3m t, = 3L
T2 4 2T g

Bpemsi ropesns Jamnu B NepPBYI0 MOJIOBHHY NepHOAA (ero JUIHTEJILHOCTD

2)

At=tg—t) =

NE

Taxnm 06pa3oM, NONOBHHY BpeMeHH JIaMITa HAXOUTCS B FOPALLEM COCTOs -
HHH, 2 TIOJIOBHHY BPeMeHH — B NotyxuieM. 7o GyAeT NOBTOPATLCS U B NaJib-
HefiuieM. [1o3TOMy BpeMs ropeHHs JIaMNbl 7 COCTABJSAET NOJIOBHHY OT BpEMEHH
BKJIIOUEHHUS:

T = 5 MuH = 300 c.

Omeem: 300 c.

C6. ITpeanosarasi, 4T0 HYKJIOHH! MJIOTHO YNAKOBaHLI B iipe C MaCCOBHIM
yHCAOM A, MOXKHO OLIEHHTb PajiHyc siapa R:

R=roAY3 raerg=1,2¢0M (1¢m=10"15n),
OuennTe pamuyc atoma cepebpa 128 Ag.
Pewenue. V3 npuseneHHof B ycaoruu dopMyss a5t A = 108 caenyer:
R=12c¢dM-4,76 = 5,71 dm.
Omeem: 5,71 pm.
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Pemenne BapnanrTa Nel0

Yacm |

A7. B sxcniepuMeHTe HCCJIe0BaNaCh 3aBHCHMOCTh Pa3HOCTH NIOTEHUMAJIOB
A Ha noatocax uetoyHnKa Toka ¢ C £ v BHYTPEHHHM CONPOTHBJIEHHEM T OT
CHJIB TOKa B tenH I, co6panHoi no puc. 44A. Kakoi u3 rpadukoB pucynka 445
BEpOATHEE BCero GYACT NOMyYeH B SKCNEepHMeHTe?

A) K B)
1
o\
Puc. 44.
)a 2) 6 3) B 4) r
Pewenue. Moxem namicarb 415 3JIC ucTouHuka:
E=U+1Ir.
Ortciona:
U=&-1Ir.
C pocTtoM cuinl ToKa I B Liens pa3HoCTb NoTeHHHanos (A = U) nuHeliHO
yMeHblIaeTc.
Omsem: 1.

A12. lns n3o6apHoro HarpeBa 2 MOJIb OJHOATOMHOIO K€aJIbHOTO rasa Ha
100°C notpebyercs...

1) 1662 x 2) 2324 1x 3) 4155 Mk 4) 2155 IIx

Pewenue. Ilpn n3o6apHoM Harpese COOGIIEHHOE ra3y, TEIUIO TPAaTHTCA HA
YBEJIHYEHHE €70 BHYTPeHHeH SHeprHH H Ha COBepIEHHe PaGoThl Hajl BHELUHHMH
TeJlaMH:

Q=AU+ A

Iina onpoaToMHOrO rasa:

AU = guRAT, A=pAV.

Buipaxkenue nns paGoTel rasa MoxkHO npeoGpasoBats. o HarpeBa ypaBHeHue
cocrosinus HmeeT BHA: pV = v RT, anocne Harpesa: r(V+AV) = vR(T+AT).



Pettenne BapHanra Nel0 73

Ecain 13 BTOpOrO ypaBHeHHs BLYeCTb NOWIEHHO nepBoe, To pAV = vRAT u
BLIpa)keHHe 111 paboThl ra3a npHoGperaet BUA

A =vRAT,
a 19 KOJTHYeCTBa TEeMJIOTH:

Q= %URAT +VRAT = guRAT = 4155 Ix.

Omesem: 3.

A19. ITo uenn nporexaer nocTosiHHLIA TOK cHI0# 2 A. [TapastesbHO peau-
cropy conpotusiesnem 10 Om noacoennHen KoHeHcaTop eMkocTbio 0,5 MK
(cM. pHe. 45). DHeprus 3apsHKEHHOTNO KOHAEHCaTopa. ..

R

C

Puc. 45.
1) 10~* Ik 2) 1073 Ix 3) 1072 Ix 4) 107 Ik

Pewenue. KoHaeHcaTop H pe3HCTOP BKJIOYEHH apaJLiebHO, TO3TOMY Ha-
NpsXKEHHA Ha HHX OAMHaKOBL U = IR. DHeprus KOHACHCATOPA MOXKeT GbiTh
NOACYATAHA N0 popMy.Ie:

2
W LR i

Omsem: 1.

A23. Tlo McTeueHuH Tpex NepHOAOB NOJypPACNaja PaAHOAKTHBHOIO H30ToNa
2H pacnagercst anep...
1) 33% 2) 66% 3) 87,5% 4) 95%

Pewenue. 1o HeTeuenuu nepeoro nepHoAa noJypacnaaa pacnaaaercsi 50%
TepBOHAYa/IbHOrO KoJiuuecTsa siziep. [1o Hereuennn BToporo neproaa — 50%
OCTaBIIHXCH sifiep, T.e. 75% oT HX nepBoHauambHOro KosHuectBa. [To ucreve-
HHH TPeTbero NepHoja nojypacnana pacnagaiotes 50% ocraBuinxca sanep, (a
HX ocTajsoch 25% OT NepBOHAYAJILHOIO KOJIHYECTBA ), T.€. pacNaBIIHMHCS OKa-
3niBaioTes 87,5% OT nepBoHaYa/IbHOMO YHCJA ALEP.

Omeem: 3.

A25. ITpu yranenns npoToHa U3 LeHTpa ccepnl pasuycoM 15 cM, 3apan ko-
Topoi#t 0,1 HK.1, Ha paccTosiHue 30 CM OT ee [IOBEPXHOCTH JJIEKTPHUECKOe MoJie
coBepiuaer paboTy...

1) 13B 2) 23B 3) 33B 4) 43B
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Pewenue. Haxopsice B LieHTpe He3apsokeHHOM cdepl, 3apsin 0,1 HKJ ume-
eT SHEprHio, PaBHYIO HyJIIO, T.K. BMeCTe ¢ HHM cdepa HeAtpanbHa. Koraa stor
3apsaz ynadien H3 cdephl, cepa roJyuaer TaKof e 1o MOIYJIO 3apsj, HO Ipo-
THBOTIOJIO}KHOTO 3HaKa. Heprus BRIPBaHHOTO H3 ctephl 3apsaa paBHa g¢, rie
g — caM 3TOT 3apsfl, a ¢ — MOTeHLHaN, CO3AaHHbIA 3apsiKkeHHON cdepoli B
MecTe HaXOXJEeHHA 3apaja g.

1 q
o= aney (R+71) =2B.

Sueprus sapsna W = ¢g = 2 - 1078 x. D1a sHeprusi ¥ papHa paGore,
COBEpILIEHHOM S/IEKTPHYECKHM [10J1eM.

Omeem: 2.

Yacrs 2

B3. Kakofi 3apsia npoxoauT uepes monepeyHoe CEYEHHE MPOBOJHHKA 32

20 c, ec/1H CHJIa TOKA B NPOBOJIHHKE 33 3TO BPEMsl MEHsIeTCH, KaK MOKA3aHO Ha
rpacuke (cm. puc. 46)?

LAy

10 -

LY
9

~Y
[¢]

10 20
Pc. 46.

Pewenue. 3apapn, npomeuini yepes nonepeuHoe ceYyeHHe NPOBOAHHKA 33
HEKOTOpOe BPeMs, PaBeH TUIOLIAAH MO KPHBOI Ha rpatdHKe 3aBHCHMOCTH TOKa
OT BpeMeHH. [eomeTprueckH 370 Tpaneuus. E€ suicora 20, a nosycymMMa ocHO-
Basui 7,5. [Tpowemunii 3apsin 150 Ka.

Omegem: 150.

B4. /lsa onnHaKoBBIX METa/UIHYECKHX LIAPHKA, 3apsKEHHbIe Pa3HOHMEH-
HBIMH 3apsiiaMH +2¢ H —6g, HAXOAATCS Ha PaCCTOSHUH 2 M JIpyT OT Apyra. I1la-
PHKH NPHBOZAT B CONPHKOCHOBEHHe. Ha kakoe paccTosHHe Hao HX Pa3BeCTH,
YTOOH CHJIa B3aHMOZEACTBHSI OCTaJach Mo ModyJio npexHeit? OTBeT AaTh B
MeTpax ¢ TOYHOCTDIO [0 JECATHIX.

Pewenue. IlepsoHayanbHO CHIA B3aHMOLEACTBHSA RBJISETCH CHIOHA NPUTA-
»xeHHd. E€ Moayab paBeH ‘
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Fy = kA2

[Tocae conpukocHOBEHHSA IAPHKOB HA HHX OKA3aJHCh 3apsimbl ¢ = —2g.
Cuna NpHTSIKEHHS CTafa CHIOR OTTAIKHBaHHS, a €€ MOAY/b CTal paBeH

F2=k$g.

Mo ycnosuio 3anaun, MOIYJIb CH/IB B3aHMONEHCTBHSI H3MEHHUTLCS He A0J1-
eH, MOSTOMY LIADPHKH HAZ0 PaCIIONOKHT Ha PACCTOSIHUM
r = 1,155 M.
B Gnank oTeera Hajo 3aHecTH 1,2.
Omsem: 1,2.

B5. Ha 3kpane, saxopsiieMcs OoT JMH3b! Ha paccTosiHUM 20 cM, NOJy4€eHO
yeTKoe H306paXKeHHe OCBETHTE/ILHOIO CTo6a 3a okHoM. Onpenennte Gpokyc-
HOE PacCTOSIHHE JIHH3HI.

Pewenue. [TockoabKy cTONG HAXOAUTCA OT JIHH3L Aaneko (d — Gosbluoe
N0 CPaBHEHHIO ¢ POKYCHHIM PACCTOAHHEM JHH3bI), MOXKHO CUHTATb, YTO H306-
pakeHHe yAaJIeHO OT JIMH3bl Ha pacCTOfHMe, paBHOE ee (OKYCHOMY pPaccTosi-
uHio F = 20 cm. B GnaHk otBeta caenyer 3anectH 20.

Omasem: 20.

Yactb 3

C1. lokaxuTe, 4TO KpynHbie KaIUIM JOXK/AA NaAAI0T GhiCTpee, ueM MeJKHe.
Kansn nmerot popmy wapa, CHTy CONPOTHBJIEHHA BO3TyXa CUHTATb NPONOPLH-
OHaNLHOH IO NONEPeYHOro CeYeHHs Karluiu.

Pewenue. Ha napaiontyio xaruno 1eACTByeT CHAa THXECTH

4
mg = pgry,
TZie p — TJIOTHOCTb BOJIHL, @ 7 — pafdyc KanJu. [leficTByeT TaKe cuJia conpo-
THBNEeHHA JBrKeHKI0 F:. OHa no ycJoBHIO 3aaud TeM GoJsblie, yeM Goablue
r.

F. = knr2.
YckopeHHe Kanin
a=T9—-F _ _ 3k
= =g .
m 4pr

Yem Gonbille pagHyc KarnJiH, TeM GoJblite Ha YCKOPEHHOM YHacTKe e& IBHKeHHs!
YCKOpeHHe KarliH, TeM 64/IbIIy10 CKOPOCTh Kanas IpHOGPeTaeT K TOMY MOMEH-
Ty, KOTJia e CKOPOCTh CTAHOBHTCS MOCTOAHHOM.
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C2. HeG6onbLuo# KyOHK, ABHTasiCh CO CKOPOCTbIO 5 M/C Mo riaaKkof ropy-
30HTAJIbHOA MOBEPXHOCTH, NONAAAeT Ha LWIEPOXOBATHIA YYACTOK AIHHOA 5 M,
k03¢ HILHMEHT TPeHHs: CKOMbKerHst KoToporo 0,09. [Tpeonoses sToT yuacTox
H CHOBA JIBUTasiCh Mo IMajxol MOBEPXHOCTH, KYGHK aGCOMIOTHO HeyTIPYyro yaa-
psercs B LIAP, Macca KOTOPOIO B TPH pa3a Gosbllie Macchl Ky6uka. Onpenenvte
CKOPOCTDb ABHXXEHHS KyOHKa BMeCTe C 11apOM.

Pewenue. Ha wepoxoBaToM yuacTke KyGHK IBHIKETCA PaBHO3aMeLIEHHO.
Mogyab ero yckopenus paBes ug, rae g — Kosdpuuuent Tperus. C Touku
3peHHs 3aKOHA H3MEHEHHA ME€XaHHUECKOM IHEPTHH MOXKHO 3alTHCATD!

mV32 2

3nech Vy — HauaabHast CKOPOCTh Ky6HKa, a V' — KoHeyHas, JLns 3Toft KoHeu-

HO® CKOPOCTH KyOHKa:

= V/V§ —2ugL.
Teneps npuMeHuM K coynapeHHio KyGHka c wapom (M — macca 1wapa) 3akoH
COXPaHEHHS HMIYJIbCA H YUTEM, YTO YAap aGCOMOTHO HEYNpyT:

=(M+m)V'.
Hoeas ckopocTs Tea:
v myYVE—2gL _ /VE—2ugL _
Vi=—"M+m = \/_3+1 = 1w/,

Omsem: 1 wm/c.

C3. Buicota Bojonana 37 M, ckopocTb BoAbl B BepxHeii wactH 10 m/c.
Onpesennre MaKCHMaJIbHO BO3MOXHYIO Pa3HOCTb TEMIIepaTyp BOAL! B BEpXHefi
H HHXKHell yacTAx Bogonaja.

Pewenue. B BepxHeii uacTy Boionaja HekH# 06bEM BOIbI, HMEIOLLHHA Maccy
m, 06/1afiaeT NOTEHUHANLHONA H KHHETHYECKOH dHeprueit. Ecan nocJse nagexus
BOJa OCTaHABJIMBaeTCs, BCS € MeXaHHYeCKas SHeprus NePexXOHT B TEMJIO:

mgh + —— mV = cmdt,

3[€Ch ¢ — yA&JibHas TEIVIOEMKOCTbL BOARI,

2
gh+ 92-
Orciona At = —= 0,1°C.

Omeem: 0,1°C.

C4. Katylka ¢ nonepedyHnim cedeHnem 20 cM? HaXOAMTCS B OAHOPONHOM
MarHHTHOM I10Jie, INHHH HHAYKLUHH KOTOPOro napaJiesibHhl OCH KaTylukH, Ka-
Ty1Ka copep>uT 1000 BHTKOB, 3aMKHYThIX Ha KOHAEHCATOP eMKOCThbIO 0,5 MK (.
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VHIyKuus MarHUTHOTO NOJS H3MEHAETCSi CO BpeMeHeM, KaK NTOKa3aHo Ha rpa-
duxe (cM. puc. 47). Onpenennre 3apan Ha KOHIEHCATOPEe B MOMEHT BPEMEHH
t="Tc.

ABTn
0,5
// \\
A N
5 10 bt, c
Puc. 47.

Pewerue. 3apan Ha KOHAEHCATOpe ONpeaeanM no Gopmyde:

q=CU.

Hanpskenue Ha KoHeHCaTope HaiieM H3 3akoHa Papanes:

y=Q2-N_S-AB-N
At At ’
IMoacTaBHM 3HaUEHHE H NOAYUHM:
_05-1075.20.10-*.0,25-.10°
1= 7

Omeem: 0,36 -10~7 K.

C5. B cocennux BepirnHax C u D KBajgpaTa co cTOpoHO# 9 cM Haxo-
JATCA OJMHAKOBLIE 110 BeJIMYHHE Pa3HOHMEHHbIE TOYeYHble 3apsi/ibl BEJIHUHHOM
—50 mxKa 1 450 MxKa cooTBeTcTBeHHO (CM. pHC. 48). Ionoxutennhuii To-
yeyHuI# 3apag BesanuuHoR 100 HK/ nepeMelnaercss W3 BepiiHHbI A B LIEHTp
KBajipara, a 3aTeM B BepiunHy B. Hafimute paGoTy chu aJ1eXTpHYECKOFO NOJA.

=0,36-10"7 Ka.

B C
-q
+
4 q D d
PHuc. 48.

Peweriue. TTocKo/bKy 3JIeKTPHUECKOE 110/1€ NIOTEHUHMANIBHO, POMEXKYTOY~
HHIY NepeHoc 3apsza HecylecrseH. Hafio cpasy paccMaTpHBaTh HauaJILHYIO H
KOHEUHYIO TOUKH PacroJoxKeHHs epeHoCHMoro 3apana. Pa6oTa nepeHoca 3a-
psina paBHa NPOH3BeICHHIO BEJIHUMHK IEPEHOCHMOTO 3apsijia Ha pa3HoCThb M0-
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TEeHUHAJIOB B ToUKax A H B. 3Ty pasHOCTb NOTEHLHAJNOB CO3/AI0T 3apAbl, Ha-
XxoAsuHeca B Toukax C u D,

okl = (45)
o =igi-i= 2 (F0)

pa-95=U="03(v7-1)

Pa6ota nepenoca sapapa A=U - ¢ = %9:\/5(\/5 - 1) = 0,292 Ix.

Omesem: 0,292 IIx.

C6. MoHoxpomaTHYeCKOe H3/TydeHHe JLIHHOM BoJHbL 660 HM reHepupyercs
Ja3epoM MoHOCTbIo 3 MKBT. CKoabKO (pOTOHOB H3Myuaercs 3a 1 c?

Pewenue. MOWHOCTD J1a3epa MOXHO 3aMHCaTh KaK SHEPTHIO OAHOTO (o~
TOHA, YMHOXXEHHYIO Ha 4HcJI0 GOTOHOB N, HCITyCKaeMoe JIa3epOM B CEKYHIY:

= he
P="EN.

Orcioaa
—PA _g9.102
N = Fe = 9,9 10" wrtyk.
Omsem: 9,9 - 102,

Pewenne Bapnanta Nell

Yacts 1

A7. Ha pucynke 49 npuBefieHa 3aBHCHMOCTb YHCJIa HepacnaBLIMXCA SflEp
B NpoLiecCe paayioaKTHBHOTO pacnaza Jist Tpex u3oronos. [Lis Kakoro u3 HuX
TNlepHOA NOJypacnaja MakCHManeH?

AN

R

Puc. 49.
1)B 2)b 3)A 4) y Bcex OfIHHaKOB
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Pewenue. [Tepuon nosypacnaja BJnsieT Ha KPyTH3HY rpaduka. Uem MeHee
KpyTo Haer rpaduk, TeM Gosbilie NepHOA roJaypacnana.
Omeem: 3.

A12. Tlpu nepexope ABYX MoJiefi aproHa H3 cOCTOSIHHS A B cocTosHHe B
Macca rasa ymenbiunaach Ha 20% npH nocrosiiHom o6béme 1 AaBneHun. Ilpu
3TOM TeMIlepaTypa rasa...

1) yMeHblIKAACH

2) yBeJHuMJaCh

3) ysesnunnach B 5 pa3
4) ymeHblmnach B 4 pasa

Pewenue. 3anuiueM ypasHerne Mensieneesa-Knanefipona fisi COCTOSHHA
A u coctosius B:

- ."_IA
pV M RTp (1)
= EB
pV = 2 RTp. (2)
Pasznenum BTOpOe ypaBHeHHe Ha NEpPBOE:
Iy _my
Ty mp’
I'lo YCJIOBHIO 3a/1aUH:
A =12
mp
CaenoBaTesbHO, TEMNEPaTypa ra3a yBeJHUHAAC.

Omsem: 2.

A19. TnockuA KOHAGHCATOP, 3AMONHEHHBIA 1H3JIEKTPHKOM C AM3JeKTpH-
4ecKoil MPOHHLAEMOCTbIO € = 4, 3apaanJH A0 sHepruy 10 JLK H OTKMIOYHIH OT
MCTOUHMKA HanpsikeHusi. ECJIH 13 TaKoro 3apsiXKeHHOTO KOHAEHCATOpa BhIHYTh
AM3JIEKTPHK, TO €r0 3HEPTHA CTaHeT PaBHOA. ..

1) 25 Ix 2) 40 Ox 3) 10 Ix 4) 30 Lx
Pewerue. DHeprus 3apsHKeHHOTO KOHIEGHCATOPA B [1EPBOM CJIyyae paBHa:
2
=4 = €508
W1 ToR rne C; 1
DHeprus TOro e KOHAEHCATOpa BO BTOPOM CJIyuyae paBHa:
w- _‘13.
2= 202 ’

Buano, uto Wy = 4W; = 40 IIx.
Omsem: 2.

rne Cp = '—5—%‘2
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A23. DyieKTPOH JBHIKETCS CO CKOPOCTbIO 2,75 - 105 m/c. IlnuHa cooTBeT-
cTBYIOILEN BO/IHLI A¢ Bpofing paena...

1) 42 um 2) 36 M 3) 31um 4) 26 M
Pewenue. UMnysbc 3neKTpOHA CBSI3aH C €ro AJIHHON BOJIHBI (OPMYJION
h h h

p= 3 CJ/Ie0BATENbHO:. A = ; = — = 26 HM.

Omgem: 4.
A25. 32BHCHMOCTb MaKCHMAaJIbHOM KHHETHYECKOH SHeprHH (POTO3/1eKTpo-
HOB NpH BHeluHeM (oTo3¢dheKTe OT LIHHLI BOJIHHI MTafAIOLIero Ha OTO3/IeMEHT
CBeTa npHBeeHa B TabunLe.
A, HM 323 425 520 618
Exun. maxc., 3B 2,8 2,9 2,4 0

Bennuunua pGGOTbl BbIXONa MeTaJJla paBHa...
1) 4B 2) 3B 3) 2B 4) 1B

Pewenue. Pa6oTy BbiX0Aa MOXHO ONpefesuTh H3 (hopMyJbl DiHIITeHHA
s potoadexra:
A= hv — Ej.
Paccuntaem sHepruio napaommx GoToHOB o dhopmyie
he
hv = _A_
Jas Tpex 3nayeHHl yKasaHHLIX B TaGJHLe LJIHH BOJIH TIOAYYHM 3HAUEHMS
3,8 3B; 2,9 3B 1 2,4 3B. 3710 naer anaueHHe paGoThl Beixoaa 1 3B.
Omegem: 4.

Yaerp 2

B3. Ipys, npHxperieBHbIN K HUTH BJMHO#H 0,5 M, BpaluaeTcs B BEpTHKaJb-
HOM NAOCKOCTH. OnpenennTe CKOPOCTb MPy3a B HHXKHEH TOYKe, €CJH BEPXHION
TOYKY TPAeKTOPHH OH POXOMMT B COCTOSTHHH HEBECOMOCTH.

Pewenue. ITockoJbKY B BepXHeil TOUKe IPy3 HaXOAHTCS B COCTOSIHHH HeBe-
COMOCTH, TOTAA Ha HEro AefiCTBYeT TOMLKO CHJIa TAXKECTH. 3aNHLlueM ypaBHeH e
JBHJKEHHS! FPy3a 110 OKPYKHOCTH B 3TOH TOUKE;

mV?2
R

O1ciona MOXHO HaliTH cKopocTb rpy3a: V = 2,2 M/c. Cuuras yTo nBHNKE-
HHE 10 OKPY>KHOCTH TIPOHCXOMMT € MOCTOSHHON N0 MOAYJIIO CKOPOCTBIO, 3TO H
6yleT OTBETOM.

Omsem: 2,2.

=mg.
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B4. OT noBepxHOCTH MeTa/uiMueckoli cepu paguycom 0,1 M, HMelowel
3apsaa 1 uKn, Hauunaer ypanatees nporod. Hafnure ckopocTh npoToHa Ha
paccronnuH 10 cM oT nosepxHocTH cdepbl. OTBeT BhpasuTe B KM/, OKPYT/IHB
JI0 LeJIBIX.

Pewenue. i3ameriedne KHHETHYECKO SHEPrHH NPOTOHA NpH €10 ABHMKEHHH
B 3JIEKTPHUECKOM TNoJIe 3apskeHHOH cephl PaBHO H3MEHEHHIO ero MOTeHUKH-
anLHOH 3Hepruu. ITO NO3BOJAET 3aNNCaTh:

mV? _ kqQ _ kqQ
2 R 2R

3neck ¢ — 3apsn cdepsl, Q —— 3apsn NpPOTOHA.

Otciona HaxomuM CKopocTh ipoToHa: V = 95 xm/c.

Omeem: 95.

B5. Pesucrop, conpotusaenne kotoporo R = 0,2 Owm, Moak/Io4EéH K ABYyM
napajJie/ibHbIM NPOBOAHHKaM (cM. puc. 50), M0 KOTOPHIM CO CKOPOCTbIO
V = 2 M/c CKO/Ib3UT MeTa/THYeCKHil crepxkenb Anuuol L = 0,5 M. Bean-
YHHA BEKTOPA HHAYKLIHH MarHHTHOTO TOJISl, HalPaBJEHHOTO NepreHIHKyJ/IAPHO
TJIOCKOCTH, B KOTOPO#H pacnofioxkeHa cxeMa, pasHa 0,1 Ta. Haiiaure 3apsg Ha
KonpeHcarope C, eMKOCTb KOTOPOro 5 MKt.

xB -
R L V
Pl
4
Puc. 50.

Pewenue. Ha xoHuax npoBoHHKa, JBHXKYILIErocs B MAarHHTHOM 1OJIe, BO3-
HHkaet JIC wnpykumuu: £ = BVI. EMKocTb KOHA€HCATOPa O ONpefeieHHIo

paBa: C = -g: Torna 3apsn KonpeHcaTopa onpenesaum no popmyJe
q = CBVI] = 500 5K
Omsem: 500.

Yacrtb 3

C1. He6onbof KyGHK HaXOOHMTCSH Ha HAKJOHHOM m10ocKocTH. Mamepsis
YTOJI HAKJIOHA MJIOCKOCTH K FOPH3OHTY, ONpeieifioT COOTBETCTBYIOLIee yCcKope-
HHe Ky6uka. YacTb noJiyueHHbIX pesy/ibTaToB NpHBeAcHa B Tabanue. Mcnonb-
3ys NIpYBEJEHHBIE NaHHble, OLEHUTe NPUOJIHIKEHHOe 3HaYeHHe KOSdPHLHEHTa
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TPEHHsi CKONIbXKEHHs JUIS IOBEPXHOCTef KyOHKa H HaKJIOHHOA MIoCKOCTH. OT-
BET OKPYTJIHTE JIO AECATHIX,
a(rpagycw) | 25 27 30 32 35 37 40
a, (M/c?) 0 0 0 |004)0,65 (1,07 | 1,68
Pewenue. HalineM ycKkopeHHe Tes1a, ABHXXYILEroCs 110 HAKAOHHORA MJIOCKO-
CTH BHH3:

gsina — ugcoso = a.
Orcioza HaliieM k03¢ dHLMEHT TPeHHs:
p=14 sing — a
gcosa
[NoacTaBHB B 3Ty OpPMy.Ty IKCNIEpHMEHTA/IbHBIE 3HaYEHHR YT/Ia H yCKOpe-
HHS TIOJTYYHM CpefiHee 3HavyeHHe u = 0,6.
Omesem: 0,6.

C2. INepuon BepTHKAJbHLIX KoMleGaHH# LIADHKA Ha HeBECOMOH NpyXuHe
paseH Tj. IlpH yKopoueHHH npyxuHbl Ha 25% nepuoa Konebauufi paBeH T.

OnpezgesinTe OTHOLIEHHE —%2
1

Pewenue. Tlepron KosieGaHHA rpy3a Ha NPYKHHe MOXKHO PacCYHTaThb MO

dopmyne T = 21r1 / ﬂ’:— Toraa moxxeM 3anucars:

OrtHoenne TNEpHOJ0B JA€ET:

£2 — fh2 _  [Llon

Tl ; ) ll 0,86.
Omesem: 0,86.

C3. O61eM apyx MoJsel requa ¢ HavajabHoOH TeMneparypodt To H306apHo
yBeJIHUHBaeTCs B 2 pa3a. OnpejesnTe MHHHMabHOE KOJIHYECTBO TeNJa, Heob-
XOAHMOeE IS 5TOrO MpoLiecca.

Pewenue. Vicnonbsyem nepsbifi 3aKOH TEPMOAUHAMHKH:

Q=AU+ A
[TockoabKy 3TO OZHOATOMHBI I'a3, TO MOXKEM 3aNHCaTh:

= guR(Tl — Tp) +p(Vi — Vo) = guR(T1 - Tp).
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M3 ycaoBis H306apHOCTH NpoLIECCa MOXKHO ITOJTYUHTb:
w_h
i T

Oxonuatenbho: Q = 41,6Ty.

Omsem: 41,6T.

C4. Tpn onHoMMeHHBIX 3apsAAa BEJIMYHHON g PACTOIoXKEHb! Ha NPAMON Ha
PaBHBLIX PACCTOSAHHAX APYT OT Apyra (cM. pHC. 51), /Ba M3 HHX — B BepIlH-
HaX PaBHOCTOPOHHErO TPeyroJibHHKa, CTOPOHA KOTOporo a. OnpeaesnTe MHHH-
ManbLHYI0 PaboTy 1O NepeMelleHHIO 3apA/ia, PaCroJIOXKEHHOTO B CepeiHHe OC-
HOBaHHs TPEYTOJIbHHKA, B ero BepuinHy A. CunTaTh @ paBinIM 10 cM, 3apaapl
paBHbl Mo 1 KKa.

Pewenue. TloreHnanbHas SHeprusi CHCTEMH 3apsiiOB B IEPBOM CJydae
paBHa:

| W1=%[2kq2(%+l)+2£¢12] =4_’ng.

a a a
nOTeHlmaJleaﬂ 3Hepr‘ﬂﬂ CHCTEMBI 3apﬂ}103 BO BTOPOM CJIyllae paBHa:
2
W, = 3—'21

PaGora paBHa pasHOCTH NOTeHLHAJIbHEIX SHEPIHIA:
2
A=EC —9.10-8

Omsem: 9-10~8 Ix.

C5. [lpuratens 3/€KTPOBO3a, JBHXYILErOCH CO CKOPOCTbIO 54 kM/4, pas-
BHBaeT cuity Tard 4 kKH npu noasopumom HanpskeHud 400 B v koadduunenTe
none3Horo aeficteus 75%. Onpenenute CHTy NoTpeGJiseMoro ToKa.

Pewenue. Koacduipent nonesnoro eAcTBHA onpeaeserca KaK oTHole-
HHe MOLHOCTH NO0JIe3HOM K MOLLHOCTH 3aTPaueHHO:

b FV
=" IU"



84 Perrrerine 3anaHHA yyeOHO-TPEHHPOBOYHLIX TECTOB

O1c101a HAXOOMM:

£V _
I= g =200A

Omsem: 200 A.

C6. Onpenennte HMIY/BLC, NepelaBaeMblil Ja3ePHLIM JIyuoM 3epKaly 3a
OJtHY CEKYH/Y TpH I10JIHOM OTPa)KeHHH. JHePrus, H3Tyuaemas Ja3epoM 3a Bpe-

Ms t, paHa E.

Pewenue. IMnynsc ¢oToHa onpenesisercs Kak p =

E= th 310 naeT:

. 2F
Omesem: el

PeweHne Bapuanta Nel2

Yacrs 1

, 3Heprus (oToHa

>l

A7. Ha pucyHke 52 npHBeJieHn CXeMbl, CTPEJKH Ha KOTOPhIX 0603Ha4aloT
Hanpap/ieHHe OGMeHa Hepruefi Mexxay KoneGatenbHoi cueteMod (KC), Herou-
uukoMm anepriu (13) u okpyxaiowuesi cpenoit (OC). BanyxpenHbie koneGaHus

oto6pakaer cxema...

1) 2)

oC

oC

oc
NGV

oC

4)

3)

oC

.
Vuv

Puc. 52.
1)1 2) 2 3)3

4) 4
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Pewenue. KapTHHKH 2) # 4) COOTBETCTBYIOT M30TPOITHOMY B3aHMOJeH-
cTBHIO ¢ oKpyxaioutef cpenoft (OC). [Toatomy 370 cooTBercTBYeT CBOGOMHBLIM
3aTyxalowmum KoneGanuam (KC).

Ha pucynke 3) ectb o6paThas CBA3b C KJIanaHOM PETYJIHPOBKH, YTO COOT-
BeTCTBYeT aBTOKOJIe6GaTesIbHOH CHCTeMeE.

Ha pucynke 1) uctournk sueprun (U3) nprsogut B nefictere Kose6atesib-
HYIO CHCTEMY C HCTOJIL30BaHHEM YaCTH SHEPTHH NPOTHB OKPYKAlOLIEeH CPe/H.
CuienoBaTesibHO, KosleGaTesibHasi CHCTEMa COBepLUaeT BhIHYXIEHHble Kose6a-
HHA.

Omeem: 1.

A12. B cocyne conepxurcst HeoH npu Temnepatype 27°C. BHyTpeHHss
sHeprus ra3a 4,5 Jk. CKoJIbKO npHMEepHO aTOMOB HeOHa COAEPIKHTCH B CO-

cyne?

1) 1,1-10% 2) 3,2.10%° 3) 7,2-10%° 4) 8,3-10%°
Pewenue. BRytpennss sHeprug
2
_ My
U=N 5

rae N — unc/io MosieKy Heora Ne; i — Macca ofiHO# MoJIeKy/ibl HeOHa, v —
CpenHsis KBaJpaTHYHAA CKOPOCTb MOJieKyJ Heona. T.k. #3BeCTHO, uTo

3kT

v=4/2 = mo?=3kT,
m
TO NOJIYYHM:
=2
= 3N kT,
rae k — nocrosrHaa boabumana; T — TeMnepatypa rasa.
=2U
3kT
_2 4,5 Lx 1020
N = 3138 /K- 300K ~ 7,25 - 10%°.

Omesem: 3.

A19. B marnutsoe nosie ¢ huaykumed 0,2 Ta nomeleH KOHTYp, BHIMNOJHEH-
HbIA B popMe KpyroBoro BuTKa paguycoM 3,5 cM. ConpoTHBJIEHHE BHTKA PAaBHO
0,77 OM. Hopmasb X NJIOCKOCTH 3TOrO BHTKA COBMA/AET C JIHHHAMH HHAYKLHH
MarHHTHOrO noJs. [1pH HCcYe3HOBeHHH MarHATHOrO NOJIS Yepe3 NonepeyHoe ce~
yeHHe NPOBOAHNKA NIPORJET 3apsf...

1) 1mKn 2) 0,5 MKn 3) 250 mxKa 4) 100 MxKn
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Pewenue. T1o 3aKOHy 3eKTpOMarHHTHOR HHOYKLUMH Papajes
Ad
= ~At’ (1)
rae
Ad = ABS. (2)
3/1C BoabyxnaeT TOK B BHTKe. B cooTBeTcTBHH ¢ 3aKoHOM OMma s noJi-
HOH Lenu:

£=1R. (3)
IMoactasum (2)n (3) B (1):
_ _ABS
IR=—-7r
HIH
IAt-R= ABS,

aT.K. IAt = Ag, TO 3T0 H eCTb HCKOMBiAi 3apsi,

Yurem, uto S = 712, ¥ NoAyuHM:
AgR = ABrr2.
OxonyaTenbHo: .
2
Aq=TT_AB,

R

T.K. AB 3a Bc& BpeMsi HCUE3HOBEHHS MariHTHOro noJs pasHo B corsacHo
yCJI0BHIO, TOH Ag = g, T.e.

2
_nr
q - R B'
HIH \
_3,14-(3,5)2-10~*wm ) PN S
q= 0.77 Om 0,2 Ta =10"¢ Ka = 1 MKa.
Omsem: 1.

A23. PaguoakTHBHREIA H30TON Kasmsl jgK B pesynbTaTe 3-pacnajia npespa-
waeTca B H30TON Kanbims 39Ca. INepuoxn nonypacnama n3orona Kanus 4K
paBen 1,24 Maps ner. OTHOCHTEJILHOE KOJIMYECTBO e Kasus (B IPOLIEHTax),
KOTOpOE NIPEBPATHIOCK B AAPA KAJBLLHS 32 BPEMS CYLLIECTBOBAHHS 3eMH (paB-
HOM MpHMepHO 6,5 MJIPA JieT), PaBHO...

1) 97,4% 2) 73,6% 3) 26,4% 4) 2,6%
Pewenue. 3akoH paJHOAKTHBHOTO pacnaja
N= No2_t/ T,

Yueao pacnasiumxcs aromos Ka:
AN = Ny — N,um AN = Ny(1 - 274T),
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OTHOCHTEBbHOE UHCI0 pacnaBLIMXCs ATOMOB:

AN_ = — "t/T
N 1-2 .
IToscTaBnm:
AN ‘1%%
—N—‘ =1-2 ™" 0,974,
i B %:
éﬁl‘l = 97,4%.
Omasem: 1.

A25. Ha pucynke 53 npuBeneHu: [/laBHas OTITHYECKAs OCh TOHKOR JIHH3MI,
Touka A 1 e€ H3o6paxkeHHe A;. Kaxasi 14H32 B 9TOM CJiydae HCIIOJIb30BAIach H
rae pacnoJsarajcs npeaMer?

Ap

*,

Puc. 53.

1) JmH3a co6upaloias, MpeIMeT HAXOMHJICH MEXIy ONTHYECKHM
LIEHTPOM H (POKYCOM JIHH3bI

2) JMH3a coGUpAIOLIAS, IPEAMET HAXOIHJCH MeXIY HOKYCOM H JBOf-
HbiM POKYCOM JIHH3HI

3) JuH3a cobGHpalowias, NpeAMeT HaXoAuJcd 32 ABOAHLIM (hOKyCOM
JIHH3BI

4) JauH3a paccedBapIlast, NPeAMET HAXOAHJICA Ha GECKOHEUHOCTH

Pewenue. Tak Kak npeaMer H ero H306pasKeHUe J1eXKaT 10 pa3Hble CTOPOHb
F/IaBHOA ONTHYECKON OCH, TO H306paXKeHHe NeACTBHTENbHOE, a JIHH3a — COOH-
paiouuas.

CpaBHuBasi pacCTOSIHHS OT TOUKH A 10 [J1aBHO#H ONITHYECKO# OCH H paccTo-
AHKS OT TOUKH A’ 710 IMIaBHOA ONTHYECKO# OCH, IOJyyaeM, 4To H306paxeHHe
ymeHblLUeHHOe H o6partHoe, ClienoBaTesbHO, NPEeAMET HAXOAHICS 32 ABOHHAIM
thoKyCOM JHH3bI.

Omsem: 3.
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Yactp 2

B3. Kocmuyeckuit kopaGuib Haya pasroH B MEXIJIAHETHOM NPOCTPAHCTBe,
BKJIIOYHB PaKeTHHIA ABHraTtesb. M3 coma ABHratens exxeceKyHaHo BbiGpachi-
BaeTCs 3 KT TOpIOUYEro ra3a Co CKOpOCTLI0 v = 600 M/c. Onpeneante KHHeTH-
4ECKYIO SHEPTHIO, KOTOpYIO TpHoGpereT Kopabib, npoias 30 M nocJie BK/OYe-
HHA ABHratens. Vi3aMeHeHHeM macchl KOpaGJist 3a BpeMsl pa3roHa npeHeGpeyb.
T1pHHATS, YTO NOJIA TATOTEHHA B NIPOCTPAHCTBE, B KOTOPOM ABHXKETCS KOpabilb,
npeHeGPeXHMO MaJikl.

Pewenue. 3a Bpems pa3roHa Kopabab Maccoli M npHoOpeTaer CKOpPOCTb
U, BuiGpocHB NpH 3TOM m(Kr) rasa. Tak Kak H3MeHeHHeM MacChl MOXKHO Tpe-
He6peyb, TO 3aKOH COXpaHeHHs HMIYJbca

mV = MU.
[pu sTom [ = % - £, NOTOMY YTO JBHXKEHHE KOpalJisi B 3TOM CJyyae pas-
HO _ _ MU?
yckoperHoe. T.k. m = ut, B = 5 TO, pellias 3Ty CHCTeMy UeThlpex
YpaBHEHHH, NOJYIHM:
Ey = ulV.

L2
Ej = 3xr/c - 30 M - 600M/c = 54000 "—rc,M— = 54 k[Ix.

Omeem: 54.

B4. /1sa Moasi #aeaibHOro OHOATOMHOIO ra3a CHauaja OXJIa[HJIH, a 3aTeM
HarpeJsiu JIo nepsoHayaJjpHoN Temnepatypnl 400 K, yBesiHunB 06'beM rasa B TpH
pasa. Kakoe KOJIHY€CTBO TEIJIOTHI OTAAJ ra3 Ha yuacTke 1 —2 (cM. puc. 54)?

Puc. 54.

Pewenue. 1 — 2 — H30XOpHOE OXJIAXKEHHE.
2 — 3 — n3o6apHoe HarpeBaHue:

_‘_/Z—_-Ya.
T Ta'
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Insi 1 — 2 nepBhil 3aKOH TePMOAMHAMHKH JAaeT, 4To Q12 = AUia, rae

AUy = g—RVATz. T, naiigem 13 H3oGapHoro Harpesanusa Ty = %T& WIH

T = %Tl. IloncraBuB B

AUlz = gRV(Tz - Tl)v

TOJTY4HM:
AUz = Qha = RvT.
- L S . R
Q12 =8,31 woab K 2 MoJib - 400 K = 6648 .
Omsem: 6648.

BS5. TlepnenanKy/1apHO MAarHHTHOMY NOJTI0 BO36YXKAEHO 3JIeKTPHYECKOe 110~
Nie HanpsKkeHHOCTbio 100 KB/M. TTeprien Ky nSpHO 06OHM TIOASM ABHXKETCS
3apsiKeHHasi YaCTHIA C MIOCTOSHHOM cKOpocThio 50 km/c. Onpenennte HHAYK-
LYI0 MarHUTHOrO 1osist, OTBeT yMHOXKbTE Ha 108,

Pewenue. Tlpegnonoxum, uro 3apsa ¢ > 0. Mao6pasum Ha pucynke 55
noae B, E y 1BrxXyluimiics 3apsz.

x ¢ x E’ x
. q |
x b3 » F
X E x F;u x
x x X
Puc. 55.

PaccraBHM CHJIbI, AEACTBYIOLIE HA ABHXKYIUHACA 3apAJ CO CTOPOHBI 3JIeK-
TpUYecKoro noJis F5 H CTOPOHB MarHHTHOro noJs Fy (no npasuiy JieBoi py-
KH). [lns Toro uro6bl 3apAA ¢ ABHrajics pABHOMEPHO H NPSIMOJIKHERHO, Heol-
XOIHUMO, UTOOK! F3 = Fy, F5 = qE, a F\y = quB, noacTtasJjisieM H nojiy4aeM:

= _E _100-103B/m _
qE—qu=>B— v —m-—2tﬂ.

Omesem: 2.

Yactbr 3

C1. JlokaxuTe 3aKOH OTpakeHHs CBETa 3a CYET YNPYTHX CTOJIKHOBEHHH
CBETOBBIX KOPITYCKYJl C OTPaXKAIOLLEH TOBEPXHOCTBIO.
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Pewenue. CeroBbie KOPIYCKYJIbl ((POTOHBI HJIH KBAHTH CBETa ) aGCOJIIOTHO
ynpyrre wapuxH. IIpn yaape 06 oTpakaloutyio noBepxHocTb (CM. puc. 56) p
He H3MEHAETCA,a P, CTAHET PaBHHIM —Dy, T.X. yAap a6co/oTHO ynpyrHit. [To-
3TOMY JJ151 OTCKOUMBLLIEH CBETOBOM KOPIYCKYJIbI C HMITY/ILCOM P HMeeM:

P, = —Py, Pr = Pa.
¥Yrasl o ¥ G onpeaeasiorcs H3 COOTHOLIEHHI:

W3 nosryueHHBIX COOTHOLLICHHT HMeeM:
tga=—tgf.a= -4,

3HaK «—» YKa3hLiBaeT Ha TO, 4TO OTCYET YIVIOB OT BEPTHKAJLHON OCH «y» TpO-
HCXOJIHT B Pa3Hbie CTOPOHH.

ChenoBatenibHo:

1) nanaoumh Jiyu, OTpaXKeHHIR JyY ¥ HOPMaJb (Y Hac oCb «y») Jexar B
OJIHON TJIOCKOCTH,

2) yroa nanenus (o) paBeH yray orpaxeHus ().

Yro # Tpe6oBasioch 10Ka3aTh.

C2. B nocnenHi010 CeKyHIy CBOGOIHOIO NAIeHHs C BHICOTH 45 M TeJio npo-
W10 MyThb B 1 pa3 Gonblunit, yeMm B npeasiaymtyio. Hafiaute n, ecan HayanbHast
CKOpOCTB TeJia Ghljla paBHa HyMIo.

Pewenue. OnpenenyM BpeMs NafieRHs Tena (cM. puc. 57):

2
H=2 ;- 2H _ 2:45M _ 4.
2 g M
10512-

[lyTs, npofinennHbifi 33 nocaenHiow (TpeTblo) cexyunay: hs = H — Ha, rue
H,; — nyTb 3a ABe CEKyHH:
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2
H,=9‘22= —— =20m.

ITyts, npofineHnsiit 3a BTOpYIO cexyHny: ho = Hp — H,, rae Hy — nyTs,
NpoRneHHKIA 3a NePBYI0 CEKYHIy NafAeHHS:

105"'{,-1c2
—5— =5m

. 2
H1=g—§:-1—-=>H1=

H3 nosyuennsix cootHowenu# umeem, uto hy = 25M, a hy = 15 M. O1kyna:

_2%mM_5
SR T

Omeem: 5

3
C3. Lliap HanosHeH resieM nipu aTMocdepHoM aasiiennu 10° ITa. Onpese-

JIHTE MacCy OAHOrO KBaJpaTHOro Me€Tpa ero 060104KH, EC/IH miap noaHHMaeT

cam ce6s npu paauyce 2,7 M. TemnepaTypa reius H OKpy»Kaiolllero BO3fyxa
ONHHAKOBH K paBHH 0°C.

Pewenue. Yenosue noguatus wapa (cM. puc. 58): Fapx > Mg,

Fopx

Mg
Puc. 58.

rae M = myg + mye, Mos — Macca 060JIOUKH, e — MACCa ra3a rejs B
wape.
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[pu sTom:
Mos = 0 - 4n72; mpye = pHeV, Fapx = peosV,
IZe pye H Pros — ILIOTHOCTb reJiud W Bo3ayxa, V — o6bem wmapa.
Fapx = Mg = pyosVg = (0 - 4nr? + pyeV)g =

= 0= 57V (oms - pre)- (1)
W3 ypaBrenns Knanefipona-MeHnaeneesa:

=1 .4 .3(Us0sP _ EHeP
T= T 37 ( )
HIH
1pr 1 10°T1a-2,7m 3 K[
0 = 54 (Hsos — BHe) = 5 - 2 (29-4)-10 ~
3 RT 831 —K _ 973K modb
Modb - K
1 KT
~1;§.

. 1 KT
Omeaem: 1 w2

C4. B anextpuyeckoli cxeme, H306pakeHHOA Ha pHcyHKe 59, Koy K 3a-
MKHYT. 3JIC Garapefiku £ = 12 B, emkocTb KoneHcatopa C = 0,2 Mk®D.
INocaie pasmbikanusa kmova K B pesynbraTe pa3psiia KOHAEHCATOpa Ha peaH-
CTOpe BhiIEJISIeTCS KOJHYECTBO TervioThl Q = 10 Mx/Dk. HaliauTe oTHomeHKe

BHYTPEHHEro CONPOTHB/IEHHS 6aTapeikH K CONPOTHBJIEHHIO pe3HCTOpa —TR-
X T
T T

Puc. 59.

1

Pewenue. o 3akony Oma m1s nosiHoft Leny:
& =I(r+R). (1)
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Hanpsbxenue Ha xoHgeHcaTope U. Ilo 3akoHy OMa misi yyacTKa Lenu:
U=1IR.

TpH pa3aMbIKaHHH KJII0Ya KOHIGHCATOP pa3psiXKaeTcsl uepe3 CONpOTHBJIEHHE
R 4 Ha HeM BHie/IfeTCs TeMIo, paBHOE 3HEPIHH, 3aNaceHHOH B KOHAeHcaTope,

re.Q= W.rueW= Q_g_ﬁ

Ecan (1) 3anucats € = IR(
pellaeTcs:

%) TO CHCTEMA TPEX YPaBHEHH JIErKO

£=1R(1+1)
R 2
U=IR U= —c-o,'-=10B.
=_c’__.U’_2

)

[ToncTaBHB 3HaUEHHA B NIEPBOE YPABHEHHE CHCTEMBI, MOJIYUHM:
1
12=10(1+%) = F=02=1%
*tE R="75
Omsem: 1.
5
C5. Megnuiit crepxens AB pvHo# | = 0,4 M KauaeTcsi Ha OHHAKOBBIX
TOHKHX IIEJKOBhIX HATAX AMHHOA L = 0,9 M B BepTHKa/IbHOM MarHHTHOM ToJie
uuaykumed B (cm. puc. 60). TIpu 3ToM crepikenb ABHXETCS NOCTynare/bHO, a
€ro CKOpOCTb B BpeMs nepneHanKy/nspHa AB. MaKcHMaJIbHBIR YTOJ OTKJIO-
HEeHHs HUTER OT BePTHKAM a = 60°. MakcrmanbHas SJIC HHAYKIMH Ha KOH~
uAax CTepXHA B npolecce ILBPDKCHHH € = 0,12 B. Hafiaure BenH4HRY HHOYKIHH
MarHHTHOrO noJs B.
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Pewenrue. 3JIC Ha KOHLAX POBOJIHMKA, ABHIKYILLErOCsl B MarHUTHOM MoJie
NepneHHKY/IAPHO CHJIOBLIM JIMHHAM B, onpesensercs no ¢popmyre:
£ =vuBl (1)
MakcHManbHas CKOPOCTh JIOCTHIAaeTCst MPH NPOXOKAEHHH HHMKHEA TOUKH
(cm. puc. 61).

N3 3akoHa COXpaHeHHs SHeprHH

mu?

2

2
=mgH, IIL;_. =mgL(l — cosa).

v? = 2mgL(1 — cosa). (2)

H3(l)E=vBl = B= %, 13 (2) noacraBMM 3HaYEHHE vV:
B = £ .
l/29L(1 — cosa)
B = 0,128 =0,1Tn.
0,4 M\/2 .10 EM’I -0,9 M(1 — cos 60°)

Omesem: 0,1 Ta.

C6. 70-meson pacnanaercs Ha aBa y-KBanTa. YacToTa 0fHOrO U3 06paso-
BaBILMXCS y-KBAaHTOB B CHCTEMe OTCUETa, I1e HepBHYHEI 770-Me30H noKoHTCA,
v = 1,64 - 10?2 T, Hasaure maccy n°-Me3soHa.

Pewenue. B cOOTBETCTBHH C 3aKOHOM COXPAHEHHS HMITyJIbCA (POTOHB! pa3-
JIETAlOTCA B [IPOTHBONOJOXHBIE CTOPOHB! C PABHBIMH I10 BEJIHYHHE HMITY/IbCAMH
(cM. puc. 62):

T
(o}
e —
b D

Puc. 62.
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71l = |7l =p = 22,

CornacHO pelITHBHCKOMY 3aKOHY COXPaHEHHS SHEPIrHH 15 TaKOro pacna-
Ja m0-Me30Ha HMeeM, uto me? = 2hv, OTKyAA:

. . 1034 o . 1022 ~-1
=%¥=2Qm1o mxc}MIOC =24.10-B xr
9-uﬂ6§,

Omsem: 2,4-10~28 kr.

Peumrenne papnanta Nel3

Yacts |

A7. Ha pucynke 63 npusenieH rpagpk 3aBHCHMOCTH KHHETHYECKOH 3HeprHH
KoneGmoulerocs Tesa oT BpeMeRH. HacTora Kosle6aHHA STOrO TeNa paBHa...

A E Jxe
160f — — = == = = g = = =
80+~ —~\-—
o 023 0,75 Lc
Puc. 63.
1) 0,251 2) 0,5 T 3) 1T 4) 2T

Pewenue. KoneGaHus KHHeTHYECKOR SHEPrHH
~ sin? wt, sin® wt = %(1 — coswt).

CaenopatenbHo, yacToTa KosleGaHHH Tesla B 2 pa3a MeHblue KoseGaHHA
SHepryH 3TOro Xe TeNa, T.e. 4acToTa KoJleGaHu# Tes1a paeHa 1 T
Omeem: 3.

A12. Ta3, naxomsawwmiics B WWIHHAPE NOA NOPUIHEM, CXKHMalOT. B kakoM
CJTy4ae Haji Ta30M coBepliaercs 66Jbiuas paGoTa:
A) npH Me/VIeHHOM CXATHH
B) npu Guictpom?

B kakoM cayuae koHeunas remneparypa (T v 7§ ) Buite? Cocya ¢ ra3om
He TeIIOH30/1HpoBaH. KoHeuHbifl 061eM ra3a B 0G0HX CJIy4asix OfIHHaKOB.
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1) pa6orta B ciyuae A Goablue, yeMm B caydae b; T > Tg
2) pa6ota B cayuae b Goabiue, yem B cayuae A; Ty > Tp
3) pa6orta B cayuae B Gosbine, yeM B caywae A; Ty < Tp
4) pat6ora B caydae A Goablue, yem B cayuae B; T < T

Pewenue. PaccmoTpuMm rpaduka Ha pV -1HarpaMme 1pH CXATHH He€ab-
Horo ra3a (cM. puc. 64).

pa

b!‘ o
s.
<y

Puc. 64

Ha npuBeneHHoM rpaduke uudpa 1 coOTBETCTBYET H30TepMe, 2 — aaHa~
Gare. BuaHo, 4TO NpH CXKAaTHH MeJICHee, UeM 0 H30TepMe, TeMnepaTypa Hie-
aJbHOro rasa noHwxaercsi. [1pu cxxaThH GhicTpee, YeM NPH H30TEPMHYECKOM
npoliecce, TeMeparypa HiealbHOro rasa nopsimiaerca. Pa6ora rasa nponop-
LMOHA/IbHA TUIOILAMM NOA KpUBOH Ha muarpamme pV. Tax xKe BHAHO, YTO NpH
6bicTpOM HarpeBe paGoTa, COBepluaeMas Haj ra3oM, 60Jblle, YeM NPH Mel-
JIEHHOM.

Omeem: 3.

A19. Yepe3 yuactok uend (cM. puc. 65) TeueT nocrosinubii Tok [ = 12 A.
Kakyto custy Toka nokasniBaet aMmnepmerp? ConpoTHBJIeHHEM aMIIepMeTpa npe-
He6peub.

1) 2A 2) 3A 3) 6A 4) 9A

Pewenue. Ilagenns HanpsKeHHs B KOHType (cM. pHC. 66) Ha conpoTtHBae-
HUH 37 ¥ HA CONPOTHBJIEHHH T OIHHAKOBBI.
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PHuc. 66.

rly=rl, = I, = %Iz.

s yana B a1oit cxeme I = Iy + I, Torna umeem, uto I; = 3 A,
Omesgem: 2.

A23. B uenouke pagMOaKTHBHbIX IPeBpalIeHHil NOCJ]e HECKOJbKHX a- H
B-pacnanos sAPO HEKOTOPOrO TSKEJIONO aTOMa NpeBpallaercs B AAPO YCTOH-
YHBOTO aTOMa, Y KOTOPOro YMCJIO HEATPOHOB Ha 27 MeHbllle, YyeM Yy fepBOHa-
yanbHOro sinpa. MapecrHo, uTo unea0 a-pacnafoB paBHO 4HeAy S-pacnanos.
Ofuiee yHCaI0 pacnazfioB PaBHo...

1) 27 2) 18 3)9 4) 7
Pewenue. Hannuem oGuiee ypaBHeRHe BeeX AEPHLIX peaKUHil B 3TOH Le-

TIouKe:
24X 2 kda+k, B+5'Y,
rae 4X — HCKoMOe SpO THXKENOTO aToMa, A;Y — AAPO YCTOMYHBOIO aToMa,
k — uucno a- v G-pacnanos.
3aKoH coxpaHeHHs GapHOHHOTO 3apsia (MacCOBOTO YKCJIa ):

A=k -4+ A (1)
38KOH COXpaHEeHHA SJIEKTPH'IECKOI'O 3apsma:
Z=k-2—k+2. (2)

YpaBHeHHe 111 UHCAIA HEATPOHOB OYAET OUEBHIHO:

A-Z=A -2, +27. (3)
Pewas snnefiny1io cHeremy ypashensii (1), (2), (3), noayunm, uto k = 9.
Omeem: 3.

A25. B naGopaTopHu HCCJIE[I0BasaCh 3aBHCHMOCTb HanpsKeHusl Ha 06-
K/AaJKax KOHLEHCATOpa OT 3apsfla 3TOro KoHAeHcaTopa. PesyJbTaThl HaMepe-
HHil IpeJICTaBMAEHH B TaGaHIIE.

g,MkKa| 0,2 0,4 0,6 0,8 1,0
U,kB 0,6 1,5 3,0 3,5 3,8
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INorpemwHocTi H3MepeHHil BeanusH g M U paBHs/IHCh cooTBeTcTBEHHO 0,1 MKKA
1 0,25 KB. 21eKTpoeMKOCTb KORAEHCATOPa NPHMEPHO paBHa...

1) 250 n®d 2) 5ud 3) 2401 4) 4 mxd

Pewenue. Ecnu paccuntats sHayenuss C = -g: BCEM H3MEPEHHAM, NOMTyUHM
pesyJabTarthi B nKP:

333; 266; 200; 229; 263.

OrHocHTesbHAs oWHOKA B onpefesieHHd C paBHa CyMMe OTHOCHTEbHBIX
OIUHGOK B ONIpeliesieHHH 3apAaa H HanpsKeHHs ACC -Aaq- + AUI-]- Ecau npu-
MEHHTB JVISl CAMOr0o HH3KOro 3HaveHus C, pasHoM 200 nd.

Ag_01_ 10, AU _ 035 _ 00

g 06 v =3
%Q =0,17 + 0,08 = 0,25.

Orkyna caenyer:
AC = 200-0,25 = 50 (nd),
T.€.
C =200n?d £ 50 nP.
M3 Bcex npeacraBnerHbix H3Mepenni 240 nd nonanaer B o6nactb nony-
CTHMBIX 3HaueHuil. ClienoBare/ibHo, oTBer 240 nd.
Omsgem: 1.

Yactsp 2
B3. C kako#t BHICOTH MafiaeT rpy3 Maccodi 10 KT Ha HeBeCOMYI0 BepPTHKaJIb-
HYIO NpYXHHy XecTKocTblo 1000 H/M, ecai MaKcHManbHas Cia IaB/eHHS

Npy»HHBl Ha o paBHa 400 H? [lauHa npyKHHB B HEHanpPsHKeHHOM COCTO-
AHHH 1 M. BhicoTa B MeTpax OTCYHTLIBAETCA OT NIOJIA.

Pewernue. Bricota, ¢ koTopofi nanaer rpys m, pasHa h (cM. pHc. 67).

4o
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3akon COXpaHeHHs SHEPrHH NPHUMEHHM AJis HayaJbHO! TOUKH U MOMEHTA,
KOrjia rnpy>knia MaKkCHMaJibHO CXXaTa ! T&J10 B 3TOT MOMEHT NOKOHTCA:

2
mgh =mg(lo —2)+ £, (1)

rIe £ — MaKkcHMaJbHas flehOpMaLMs NPYKHHB. MaKcHManbHas cujla faBJie-
HHS Ha T10J1 paBHA CHJIE YNPYTOCTH:

kz=Fp = 400H=1007-2 =
2>z=04Mm.
Torna
= (o — kg2
h=(p-z)+ 2mgm ,
WM
=(1- _1000 42 _
ho=(1-04)+ 51775047 = 1dm.
Omsem: 14.

B4. B repmeTHuecku 3aKpbITOM cocyle B BOAE IJIaBaeT KYCOK JIbAa MacCoH
M = 0,1, B KOTOpRIZ BMep3/a fpoGuHKa Maccoii m == 5. Kakoe kosmuecTso
TeIJIOThl HYXKHO 3aTpaTHTb, 4TO6bI APoGHHKa Havana ToHyTb? (OTBer pajite B

kI ¢ TounocThIo Ao 1 KIDK.)

Pewerue. Jna Toro uto6nl aen ¢ ApoGHHKOMA Hayaa TOHYTh, HEOGXOAHMO
pacTonuTh 4YacTb JbAa AM, a ANA oCTaBLIErocs Jbja ¢ APOGHHKOA JOJKHO
BLIMOJIHATLCS YCAOBHE:

(M—AM+m)g=—Miléﬂ--pa-g,

rae M-AM
Pn
061eMOM APOGHHKH MO CPABHEHHIO ¢ 06BEMOM JbAA), p; — IJIOTHOCTD JbJA,
Ps — TUIOTHOCTDb BOAB. H13 3TOro ypaBHeHHs JIerko HaXOAHM:
AM=M- -1
Ps — Pn
s Toro uroGu pactonutbh A M sibaa, Haxopsierocs npu 0°C, HeoGxomu-
MO M0ABECTH KOJHUECTBO Teria QQ = AAM.
Q = 3,3 - 10% Ik/kr- 0,555 kr = 18,15 - 10% [k = 18,2 xIIxk.
Omsgem: 18.

— o6beM Jbaa ¢ OpoGHHKOH (B 3TOM cJyuae NpeHeOperaem

B5. B kartyuike ¢ MHAYKTHBHOCTbIO 6 MIH NpH paBHOMEPHOM YBEJIMYEHHH
cHaibl ToKa Ha 40 A Bo3nukna JJ1C camonnaykuus 8 B. CkobkO MH/THCEKYHA
AIWIOCh YBEJTMYEHHE TOKA?



100 Peuietinie 3an3HAR y4eOHO-TPEHHPOBOYHBIX TECTOB

Pewenue. SLIC caMOHHIYKUHH ONpelesAeTCs BhPaXKEHHEM
LAl
At’

Otxyna
At = LAL
£
3Hak «—» MOXXHO ONYCTHTb, T.K. OH COIJIacHO NpaBuJy JIeHLa roBOPHT 0 Ha-
TIpaBJEHHH TOKa CAMOHHAYKLIHH.

.10-3 .
At = 810 sg{ 40A _3).10-% ¢ = 30 mc.

Omaem: 30.

Yacts 3

C1. OrzenbHasi HKPHHKA JIATYILKM NPO3pauHa, o60JI0uKa e8 COCTOMT U3
CTYAEHHCTOrO BELIECTBA; BHYTPH HKPHHKH HaXOAHTCS TEMHBIA 3apoani. Pak-
Hefl BeCHOH B COJIHEUHBIE [IHH, KOT/la TeMrepaTypa BOAbl B BORO&Max 6JH3Ka K
0°C, nxpa Ha owynb Kaxercs T€n1oi. MamepeHus nokasuBaioT, 4T0 TeMnepa-
Typa eé MoxKer pocturarh 30°C.

1) Kax MO’KHO OGbSICHHTD 3TO sIBJIEHHE?
2) IprBenuTe nofoGHBIE MPHMEPH], BCTPEUYAIOILHECSH B GHITY HJH B IPHPOLE.

Pewenue. 1) UepHblil 3apoaslll BHYTPH HKPHHKH NOIJIOILAET COJHEYHYIO
3HEprHIO, KOTOPas A0XOAHT o Hero. CTyleHHCTOe BELIECTBO, OKpY?KalolLee 3a-
POARBILY, SIBJSIETCS TENJIOH30AATOPOM /ISl TEMJIOBOTO H3YYeHHs! 3apoblllia.

2) Hanpumep, onexxaa TeMHBIX LIBETOB JIy4ile TOIVIOLAET COMHEUHOE HTy-
yeHke H JIETOM B TeMHO# ofiexae xapue. BecHo# rps3Hblii CHer TaeT GhlcTpee,
yeM YHCTBIA.

C2. He6oabinas wafi6a nocJie yapa CKo/Ib3HT BBEPX 110 HAKJIOHHOH MJ10C-
KOCTH H3 ToUKH A (cM. puc. 68). B Touxe B HaknonHasi niockocTs 6e3 H3J0-
Ma I1ePeXOIHT B HapY»KHY10 NOBEPXHOCTb NOPH30HTaANbHOH TPYORE paHycoMm R.
Ecsin B Touke A HayaabHas CKOPOCTDb WIalGh! NPEBOCXOAMT 4 M/c, To B Touke B
ai6a oTpbiBaeTcs OT onopHl. [I/iHHa Hak/IoHHOM mockocTH AB = L = 1 M,
yron a = 30°. KoatpHLeHT TpeHHA MeXxIy HAKJIOHHOH IJIOCKOCTDIO H uafi-
6o 1 = 0,2. Hafinure BHewnn#t paguyc TpyGol R.

Pewenue. CornacHo Teopeme 06 H3TyueHHH SHEPrHH paboTa CHJLI TPEHHS
Ha myTH L paBHa pa3HOCTH 3HepruH TeJa B TouKe A 1 B Touke B:

2 2
puLmgcosa = -”—";h - (m—gﬂ - mgLsina).
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Puc. 68.

B Touke B ycsioBueM oTphiBa 6yaeT paBeHCTBO HYJIO PeaKLH onophl. B
3TOM CJyuae LIEHTPOCTPEMHTENLHOE yCKopeHHe B Touke B paBHO cocrasisiio-
116l YCKOpEHHS CHJABI TAXKECTH HA pafuyC BpaLLUeHHst, IPOBe/IeHHHI B TOUKy B
(cM. puc. 69).

Puc. 69.

2
v—ﬁ:gcosa = v =gRcosa.

Pelast cOBMECTHO 5TH YPaBHEHHS, TIOJYYHM:

2
=Y _
R T 2L(p + tg o),
WK
= _.éf___ . o) —
R= 10 205 30° 2-1(0,2 + tg30°) = 0,3 m.
Omeem: 0,3 M.

C3. Bepruxa/bHo pacnoioxKeHH bl 3aMKHYTHIH LIHIHHADHYECKHHA COCy1 Bhl-
cotofl 50 M pasziesieH NOABIKHLIM NopiiHeM BecoM 110 H na gpe vacty, kax-
1afl B3 KOTOPHIX cofepKHT no 0,022 Moasst uaeanbHoro raaa (cM. puc. 70). [1pu
KaKof TeMneparype nopuieHs 6yeT HaXOAHUTLCA Ha BhicoTe 20 CM OT AHa cocy-
1a? TosuKHONA NOPUIHS MOXKHO NpeHeGpeub.

Pewenue. Ypasuenne KnanefipoHa-MeHnaeneesa 1,19 BepxHeH H HIDKHel
yacTent uuAHKApPa (CM. puc. 71):
(1): p1Vh =vRT,
(2): paVa=vRT.
[Mpuyem:
(3): ‘/1=S(H_h)v
(4) . V2 = Sh],
rae S — ceyeHHe NOPIIHS. YCJIOBHE PABHOBECHS TIOPLIHS
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o

0ol

177

T77777777777
Puc. 71.

(5): p1+P=p,S.
Peinast nosiyueHHylo CHCTEMY [ATH ypaBHEHHI, TIOJYUHM:
r— P_hH-h)
v-R H-2h
HIH
p— 110-02-03 _ 40 K.
0,022-8,31-0,1

Omsgem: 361 K.

C4. TonoxKHTeNbHO 3apsiXKeHHAA TMLTHHKA, HMeloLas Maccy 1078 r, sie-
TaeT B 3JIEKTPHYECKOE NOJIe KOHIEHCATOPa B TOUKE, HaXOAALWEH R Nocpeause
MeXIy ero MIacTHHaMH (CM, pHc, 72). MEHHMaIbHAaA CKOPOCTD, C KOTOPO M-
JIHHKa JIOJJKHA BJIETeTh B KOHAEHCATOP, YTOOK 3aTeM NPOJIeTETh €10 HACKBO3b,
paBHa 30 m/c. JIiuna niacTHH KOHAeHcaTopa 10 cM, paccTosHHe MeXAy MnJia-
CTHHaMH 1 €M, HaMPSKEHHOCTb 3JIEKTPHHECKOro MoJIsi BHYTPH KOHJIEHCaTopa
500 kB/m. Uemy paBen 3apsa uacTHUp? CHOM TsDKecTH npeHe6peus. Cucte-
Ma HaxOAHTCHA B BaKyyMe.

Pewenue. IbuinHKa coBepIIAeT C0XKHOE IBHXKEHHE: BIOJIb OCH T IBHIKET-
CSl paBHOMEPHO, BAOJIb OCH Y PaBHOYCKOPEHHO TOJ JeACTBHEM KyJIOHOBCKOM

CHJIbI (CM. pHC. 73):
F,=qE (1)
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++++++++4+++++
@ —v
Puc. 72
++++++
A
- R >x
5
I
A Aniniuiate
Pue. 73.
W3 sroporo 3akoHa Heiotona ma = Eq caepyer:
- £q
a= -t (2)
Baosb ocn y neuiHHKa nposeTaer:
d_ ot?
2 27 (3)
Brioab oCH z nBIHHKA POJIETaeT pacCTOsHUE
1 = wpt. (4)

Pewus 3Ty cHcTeMy 4-X ypaBHeHHA OTHOCHTEJIBHO ¢, MOJYYHM:

2
10~ kr - 900 l:, 1072 m

g=Tn0d
PE ~ T10°7m*.5.10°B/m
Omsem: 18 nKa.

-=18-10"1Ka

C5. Mexay KpasiMi IByX XOPOILIO OTILIH(OBAHHBIX TOHKHX IIOCKHX CTeK-
JISTHHBIX MWIACTHHOK NOMEILeHa TOHKasA NPOBOJIOYKA, NMPOTHBONOJOKHbIE KOHIH
TUIaCTHHOK ILIOTHO NPHXKAaThl APYT K APYTY (CM. puc. 74). PaccrosiHue oT npo-
BOJIOYKH /IO JIMHHH CONPHKOCHOBEHMS TUIaCTHHOK paBHO 20 cM. Ha BepxHioto
IUIaCTHHKY HOPMAJILHO K e€ NMOBEPXHOCTH MajaeT MOHOXPOMAaTHYECKHI MyyoK
cBeTa ANHHOA BOJIHK! 600 HM. OnpenesuTe MaMeTp NPOBOJIOYKH, eCcJy Ha 1 oM

IJIHHBI KJIMHa yMewaeTcs 10 #HTepdhepeHLHOHHBIX NOJI0C.

Pewerue. Ycnosue MakcuMyMma HHTep(epeHIHH B TAKOM KJIHHKe NIPH HOP-
MaJIbHOM NajieHHH Jyyeh cBeTa 2bn = m, rie n — 1noKa3aTeJib NPeOMIIeHHA
TOHKOTO KJIMHKa (B 3TOf 3a/jaue 3T0 BO3JYX, 3aKJIIOUEHHDI MeXKIy CTEK/IAHHBI-
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20, cm

Puc. 74.

MH NIaCTHHaMH, n = 1), b — TOJILHHA KIHHKA, YIOBJETBOPAIOLIAS YCIOBHIO
HHTepGEpeHUHH, M — NOPALOK HHTepdepeHIHH (CM. pHC. 75).

I[MycTts by — ToMILMHA BO3AYLIHOTO KJIHHKA, COOTBETCTBYIOLIAA m NOpPAA-
Ky HHTepdepeHUHH, by — TOJIMHA KJIHHKA, COOTBETCTBYIOILAS CAEMyIOLIEMY

NOpAAKY HHTepdepeHLIHH.
2 =(m+1)A
2b1 =m
2by—b1) = A, by — by = Ab,

2Ab=), Ab= %

rae Al = % — UIHpPHHA HHTephepeHLHOHHOM noJiockl. T.K. yroa a oueHb Man,

To o4eBHAHO Ab = a - Al, win l - a = d. U3 3THX [BYX ypaBHEHHH cJieyeT, 4To

= Ab,
d=arh

— A . _600'10—9M' - . -7 _
d_2-Al l= 2.10-n 0,2M = 600-10"7 M = 0,06 MMm.

Omaem: 0,06 MM.

C6. DnexrpoHnl, BulaeTeBLIHE ¢ KaToja poToseMeHTa (¢ pabGoTof BLIXOAA
A) oz peficTBHeM cBETa FOPH3OHTA/NLHO B CEBEPHOM HampaBJieHHH, 10NajaloT
B 3/1IeKTPHUECKOE H MaTHHTHOE NOJIS. DJIEKTPHYECKOE 110J1e HANpaBJIeHO FopH-
30HTaJbHO HA 3aNaji, a MarHUTHOe — BEePTHKaJIbHO BBepX (cM. pHc. 76). Kako#
JloJpKHA GhiTh paboTa BHIXOAA, YTOOLl B MOMEHT IONaJIAHHSA CaMBIX GHICTPhIX
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37IEKTPOHOB B 06/1aCTh NoJefi AeACTBylOLIAs HAa HHX CHAa Obljla HanpapJieHa Ha
Boctok? UacTora napatowero Ha gotosneMenT csera 6,2 - 1014 [y, nanpsoken-~
HOCTb 3JeKTpHueckoro noas 300 B/m, unaykuys MaruuTHoro noas 0,001 Ta.

B

)
<i

Puc. 76.

Pewenue. Ha pucynke 77 paccTaBiieHbl CHJIbI, AEHCTBYIOLIME HA 3/1€KTPOH
€D CTOPOHBI 3JIeKTPHYECKOro noJiA Fy u MarauTHoro noas Fy.

B
v
E F K
Puc. 77.

Jnsa Toro 4TOGH 3JIEKTPOH MOJETEN Ha BOCTOK (BNpaBo), HeOGXOAHMO
F3 > Fp. Mogyas cun: F5 = eE, Fy = evB noacTaBuM B HePaBEHCTBO H
NOJIy4HM:

E

eE >evB = v<§.

®oT03/IEKTPOHI, POXKAAIOILHECS NOA AACTBHEM CBETA, YAOBJAETBOPSIOT hop-
MyJe DfHwTeAHa A9 poTosddekTa:

_ my
hv=A+ 5
HAH
2
A=hv— ——m;
T.e.
mE?
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10~ [T c.6.2. 101y — 21:10"3 kr-9.204B? _
A>6,63-107* Ix-c-6,2-10" T S5 T =

=3,7-10719 I)x = 2,3 3B.

Omsem: 2,3 3B.
Pewenne BapnanTta Nel4

Yacts 1

A7. dnekTpHuecKas slaMna fo/iBellleHa Ha LIHype H OTTAHYTa FOPH30HTalb-
HOR OTTSDKKO# (cM. pHc. 78). Hafinute cuity HaTsxxeHHs uHypa A B, ecaim Macca
JiaMmnie! 1 xr, a yroa a = 60°.

A

\

N

N\

N\

aAB C\
2~ \

N\

N

Puc. 78.
1) 05H 2)1H 3) 20H 4) 11,5H

Pewenue. Tlo ycnioBHIO paBHOBECHS TOYKH B CHJIA TSKECTH JIaMIbl ypaB-
HOBEILIHBAETCH NpOeKLMest CHIIBI HATSAXKEHUS IHypa AB:
mg = Fsina.

Orcoona: F = 24 —115H.
sina

Omegem: 4.

A12. B cocyne nocTosiHHOro 06bemMa HaXOUTCSH HACAbHbIA a3, MAacCy Ko-
Toporo HaMeHsioT. Ha auarpamme (cM. prc. 79) nokasaH npouece H3MeHEHHA
COCTOsIHHA rasa. B Kako# H3 Toyex JHarpaMMBbl Macca rasa HaHGoJIbILas?

1) A 2) B 3)C 4D
Pewenue. V13 ypasHennss Menneneesa-Knanefipona:
=m
pVv = MRT
BHIPa3HM JaBJIcHHE:
mR

T MV
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Puc. 79.

Buano, 4to K03 dHIHEHT NPONOPLHOHANLHOCTH B 9TO# 3aBUCHMOCTH pfi-
MO NPOMNOPLHOHAMEH Macce rasa m. CiieqoBaTenbHO, HAHGOMbILAS Macca ra3a
Gyner B Touke C.

Omsgem: 1.

A19. Kakoe siBnenre nabniofaeTcs B oneiTe pcTena?
1) B3aumopeficTBHe ABYX NapaJsieNbHLIX NPOBOJHHKOB
2) B3aHMOAEACTBHE ABYX MArHHTHBIX CTPENOK
3) noBopoT MarHuTHOM CTpesKM B6MM3U POBOJHMKA NPH NMPOMYCKa-
HHH 10 HEMY TOKa
4) BO3HHKHOBEHHE JIEKTPHYECKOTO TOKA B KATyIIKe NPH BABHTAHHH B
Hee MarHHTa

Petuenue. B onbite pcrena Gbio0 OGHAPYKEHO TOABJIEHHE MarHHTHOTO
nons B6AH3H NPOBOAHHKA C TOKOM. DTO GbN0 BLIACHEHO C NOMOLLLIO MarHHT-
HOM CTPEJIKH.

Omeem: 3.

A23. Ha pucynke 80 npencrasien rpadux 3aBHCHMOCTH CH/Ibi POTOTOKA
B oTO3/IEMEHTE OT NPHUJIOKEHHOTO K HEMY HanpsDKeHus. Ecau Hauath ymeHb-
1JaTh YaCTOTY NaJAIOLLEro Ha KaToJ CBeTa (NPH TOH e HHTEHCHBHOCTH CBETa),
10...

QV
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1) HWKHAS yacTb rpadHKa, COOTBETCTBYIOLILAs 3aITHPAIOLUEMY Harps-
JKEHHIO, CMECTHTCS BJIEBO
2) HHXKHAS YaCTb rpadHKa, COOTBETCTBYIOILASN 3aMIHPAIOLIEMY Halps-
JKEHHIO, CMECTHTCSI BIIPaBO
3) Bepxwuas yacTb rpadMka, NOKA3LIBalOLIAs CHITY TOKA HACHILIEHHS],
CMeCTHTCS BBEpX
4) BepxHss 4YacTh rpacguKa, 0KashBAOLLAS CHAY TOK2 HACHIILEHHS,
CMECTHTCS BHH3
Pewenue. 3anuwem ¢dopMyay diiHurenHa ans ¢orosdoexra uepes 3a-
JePIKHBAIOILHI MOTEHLMAN:
hv=A+ eUa.
3nech e — 3apsn 3nektpoHa, Us — 3anepxkuBaowyil noreHumasn. [pu
yMeHbILEHHH YacTOThl Najialowero cseta U; GyfeT No MOZYJIO YMEHbLIATLCS
¥ HIXKHAA YacTb rpagyKa CMeCTHTCH BIIPaBo.
Omeem: 2.
A25. B TabsHLe npuBeJeHbl 3HaueHUs SHEPrHH /1S [IepBhIX YeThipex Hep-
reTHYECKHX YPOBHe#l aToMa BOAOPO.a:

Howmep yposus Duepraus, 101° Ix
1 —218
2 -5,3
3 2.4
4 -1,3

Hanyyenne ¢ vauGosblueit yactorof, HaGaonaemMoe Kak OTACJAbHAA JHHHA B
CTieKTpe HCITyCKAHHS BOAOPOAd, MOXKET GHITh MOJYYEHO NMpH Nepexone Mexiy
3THMH SHEPreTHYECKHMH YPOBHSAMH. ..

l)cn=1Han=4 2)cn=3Han=4

)ecn=4nan=3 4)cn=4Han=1

Pewernue. DHeprus H3Myuaemoro potoHa onpeaessierca dopmyson E = hv.
Cornacho noctynatam Bopa hv = E,, — E,, cllefoBaTeibHO, HanGoblueh
YacToTe COOTBETCTBYeT HaHGO/bIAasl PasHOCTb 3Heprufi ypoeHeill. DTta JMHuA
COOTBETCTBYeT nepexogycn =4 Han = 1.

Omasem: 4.

Yacty 2

B3. Ilyas Bbneraer M3 CTBOJIA B rOPH30HTA/IbHOM HaNpaBJIeHHH CO CKO-
pocThio 800 M/c. Ha cKONILKO CM CHH3HTCS ITyJIsi IPH TONAAAHHH B LLIMT, pac-
NoJI0XKeHHLIA Ha paccTossHHH 400 M oT MecTa BoicTpesia? OTBET OKpYTJIHTE 1O
COTBIX. '
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Pewerue. B ropu3oHTaNbHOM HANPABIEHUH JBHXKEHHE [TyJIH PAaBHOMEpHoe
H, CJIEIOBATENbHO, BPEMA €€ ABHXKEHNA 10 LHTa OlPENeTHTCH KaK PACCTOAHHE,
AelileHHOoe Ha CKOPOCT:

B BEPTHKAJLHOM HallpaBJICHHH JBHXKCHHE ITYyNH ABJACTCH cBOBOMHBIM Na-
JAECHHEM, H, CJCAO0BATEJIBLHO, BLHICOTY CHHXEHHNA ONPCACIHM KakK:

2
h=g;—=1,25M.

Omeem: 125.

B4. KaxoBa pasHuila B Macce BO3ayxa, 3alOJIHAIONIEr0 NomelueHHe o6b-
eMOM 50 M3, 3UMOIi U JIETOM, €CJIK JIeTOM TeMIiepaTypa MOMEILIEHHS! JOCTHIaeT
40°C, a sumoit napaer no 0°C? IlaBaenne HopmanabHoe. OTBET OKpYIVIHTE A0
JIECATDIX.

Pewenue. 3anviueM ypaBHeHre Menneneesa~Kaanefipona ansi BO3fyXa B
KOMHaTe JIETOM:

VvV = T T,
D M b |
3anmueM 3TO XKe YpaBHEHHE 051 Boagyxa B KOMHaTe 3HMOM:
V =T3RTy.
p M 3

Pa3HocTb Macc BO3ayxa 3UMO# H 1eTOM OTIPeleIHTCS Kak:
VM ( 1 1 )
mg-mp=0%"2 (21 — 1) ~82xkr
3 J1 R TS TJ[ L

Omsem: 8,2.

B5. Yepes cko/bKO BpEMeHH 110CJI€ MOMEHTa NIPOXOXK/IEHHS HyJIEBOTO 3Ha-
YeHHA MTHOBEHHOE 3HAYeHHE CHIILI TePEMEHHOT0 TOKA NPOMBILILIEHHOM YaCTOTH
PaBHO ero AeficTByIOLEMY 3HaUeHHI0? OTBET OKPYIJIMTE [0 AECATHIX.

Pewerue. 3aBHCHMOCTb CHJIL TIEPEMEHHOTO TOKA OT BPEMEHH HMEeT BHI:

I= Io sinwt.

JleficTByIOLIee 3HAUEHHE CHJIK TOKA CBA3AHO ¢ aMILIHTYAHBLIM 3HAueHHEM
CHJIL! TOKA COOTHOLLICHHEM:

I= I
Vb

% = Iosinwt.

Torna MoxKem 3anHCaTD:

OTciona cnemyer ycJioBue:
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=0
wt= 1
TockosbKy w = 27w, M ecaH cYHTaTh ¥ = 50 11, TO noayyaeM OTBeT:
-1 _
t= 8 = 2,5 Mc.
Omsgem: 2,5.
Yacts 3

C1. Kax ¢ TOMOLIbIO TeIeBH30Pa C 3JIeKTPOHHO-JTyueBo# TpyGKO# onpese-
JIHTD NIOJTI0CA TIOCTOAHHOrO HEMapKHPOBAHHOTIO NOJIOCOBOTO MarHHTa?

Pewenue. Ha ueHTp 3KpaHa TesIeBH30pa NONajaioT 3JEeKTPOHBI, JIETALLHE
TOPH30HTAJbHO MEpeHAHKYJISIPHO eMy. 3a npefenaMH MariHTa o6pa3oBaHO
MarHHTHOE MoJie, HanpasJ/ieHHOoe 0T CEBEPHOT0 K I0XKHOMY noJiocy (cM. puc. 81).

B

N | S
Puc. 81.

Heo6xonymo nofHecTH MarHuT B rOPH30HTAILHOH INIOCKOCTH NapaslieNbHO
skpaHy. Toraa ecsi H306paxKeHHe B LIGHTPE 3KPaHa CMECTHTCS BHH3, TO CJIEBa
PacmoJioxKeH CeBEPHBIf NnoJiIoc MariuTa. Eciin H306paXxkeHHe CMECTHTCS BBEpX,
TO CJIeBa PACroJIOKeH 10XKHbIA MarHUTHBIA NoJioc.

C2. Illap maccoit 1 kr, nogBenIeHHLIA Ha HUTH AAHHON 90 CM, OTBOJAT OT
TIOJIOKEHHs! paBHOBecHs Ha yroa 60° u otmyckaloT. B MoMeHT npoxoXaeHns
LIapoM MOJIOXKEHHS paBHOBECHS B HEro nonanaer nyJs mMaccoi 10 r, aerdias
HaBcTpeuy 1iapy. OHa npo6uBaeT ero U NPOAOJKaeT ABHIaTbCA TOPH3OHTAJb-
Ho. OnpesesuTe H3MeHEHHE CKOPOCTH IyJIM B pesyJbTaTe MONAJAaHUA B LIap,
€CJIH OH, NPOROJDKAs ABHKEHHE B [IPEXHEM HaNpaBJeHHH, OTKJIOHAETCS Ha YToJl
39°. (Maccy 1apa CYHTaTh HEH3MEHHOH, IHaMeTp l1apa — NpeHeGpPeKHMOo Ma-
JIbIM 10 CPABHEHHIO C LTHHOMA HHUTH, cos(39°) = 0,777.)

Pewenue. Cnenaem yepTex X 3Tofi 3afave (cM. puc. 82).
W3 yeprexka BUAHO, UTO:

H =1(1-cosa),

h =1(1 - cosf).
3aKoH COXpaHEHHS SHEPrHH aeT;

Vi = v2¢H, Vi = v2gh.
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Puc. 82.

3aKOH COXPaHEHHs HMITYJIbCa B [IPOEKLIMAX HA HATIPAB/EHHE JABHIKEHHs] My-
JI¥ [1aeT:
MVt — MV = MV — MYy,
Pewms cHcreMy, nosydHM H3MeHeHHe CKOPOCTH 10J1eTa MyJIH:

. B peayanrare nonyunm: Vy — Vi = 100 m/c.
Omsem: 100 m/c.

C3. Kakoe xoan4ecTBO TEMIOTH GLIO NOJYYEHO HIH OTAZHO OLHOATOMHKIM
HAealbHLIM Ta30M NPH flepexole H3 COCTOAHUA 1 B cocTosiHUE 3, eC/M HA pH-
cyHKe 83 npenctaniieH rpaguk 3aBHCHMOCTH AaBJIeHus OT 060beMa?

p, klla

o’

NV

Puc. 83.

Pewenue. Ha ysacrke 1—2—3 paGora paBHa nuiomaay Tpaneunn A = 400 ILx.
H3amenenne BHyTpeHHe SHepruy:

AU = guRAT = 300 .

Torna
@ =400 Ix + 300 Ix = 700 k.
Omeem: 700 JDx.
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C4. K onHOpoaHOMY MeIHOMY LIMTHHAPHUECKOMY TIPOBOAHKKY I/IHHOM 10 M
NIPUJCKHH Pa3HOCTh NoTeHIMaN08 1 B. Onpegeante RpoMexXyToK BpeMEHH, B
TeueHHe KOTOPOro TeMrepaTypa poBoAHHKa noBbicHTcs Ha 10 K. HameHeHHeM
COMPOTHBJIEHHS NIPOBOIHHKA H PACCESHHEM TeIlIa NPH ero HarpeBaHHH TIpeHe-
Gpeub. (YnenbHoe conpotusaenye mean 1,7 - 1078 Om - m.)

Pewenue. 1o 3akoHy COXpaHeHHs1 SHepruH pa6oTa 3JeKTPHUECKOTO TOKa
PaBHa KONIHYECTBY TEMJOTELI, KOTOpOe HAET Ha Harpes NPOBOJIHHKA:
U2
—.t=c-m- At
R

Orciona HafigeM NIpOMEXKyTOK BpeMeHH HarpeBa NPOBOAHHKA:

t=9&1°3—(}§2'—‘3€,

3/IECh Py — TIOTHOCTb MEJIH, p; — YAENLHOE COTIPOTHBJIEHHE MeH B OM - M.
Pacuer paet: t =~ 57,510~ 8 c.
Omsem: 57,5 MKc.

C5. Cuna Toka B KaTyliKe yMeHblIHAach ¢ 12 no 8 A. I1pu 3TOM 2Heprus
MarHHTHOTO NOJIS KaTyLIKH yMeHblunaach Ha 2,0 Jix. KakoBa HHIYKTHBHOCTD
KaTtylkH? KakoBa SHeprusi ee MarHHTHOrO NoJisi B 060HX CJyyasx?

Pewenue. Dneprusi MarHHTHOTO MOJ1A KATYLLKH ONPeeIaeTca o hopmyae
W = AI-E
2
CrenoBaTesiLHO, A ABYX HALIKX CJy4aeB MOXKEM 3alHCaTh:

s
I
o5

Wa

. [

Torna HEAYKTHBHOCTb KaTYLIKH ONPEAEJIHTCA CAEAYIOLM 06pa3oM:

L=2W-Wa) _05m
i—1h
Omegem: 0,05 Ih.

C6. IloautponHem HasbiBaeTcsi 06pa3oBaHMe M3 3JIEKTPOHA W NO3MTpPO-
Ha, o6paluaBUINXCA BOKPYT HX obiuero uenTpa Macc. Onpenenre paccTosiHHe
MEeXJIy YaCTHLAMH H SHEPIHIO NIO3HTPOHHUSI B OCHOBHOM COCTOSTHHH.

Pewenue. 3anuiueM ypaBHeHHE ABHIKEHHA YaCTHLIbL

ke2 _ mu?

ye e
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YcnoBHe KBaHTOBaHHS! OpOHT:

=1
mur = o

JAaeT CKOpPOCTh BpaLeHHs no op6uTe:
- _bh
2rmr’

v
Toraa NOJIY4HM pacCCTOAHHE:
_ K _995.10-10

r= W = 2,2 10 M.

DHePIHIo NOCYHTAEM CJICAYIOLHM 06pa3oM:

= _ke*  2.mv? _ ke  ke? _ ke _ .5 10-19
We-—Srt 3 =t = =520 Iix

Omsem: r =2,2-1071%, W =52-10"19 Ix.

Pewenne Bapnanta Nel1d

YacTts 1

A7. YueHHK HeesenoBan 3aBHCHMOCTb CHJIbLL YTIPYTOCTH NPYXHHKI OT ee fie-
(opMaLMH B noJyueHHbIe Pe3yJILTaThl BHEC B TaGJHLLy:

CuJa ynpyrocty, F', H 0 0,5 1 1,5 2 2,5
Hetopmauys npyxunn, z,m | 0 0,02 | 0,04 | 0,06 | 0,06 0,1

Onpepennte NOTEHUMAILHYIO SHEPIRIO NPYXKHHBI MDY €€ PaCTSHKEHHH HA
5cMm.

1) 312 OIx 2) 1 0x 3) 0,03 Ix 4) 0,062 Ix
Pewenue. 3HayeHHe NOTeRUMAILHON SHEPryH NPYKHHBI ONpesieisieTcsl No
tbopmyae;

_ k2?
E=%

JKecTKOCTb NPY)KHHBI HAXOAHM H3 3aKoHa [yka: F' = kz, k = % 3HaueHus

F 4 z Bui6Gupaem H3 TaGnuunl. TTosyuaem:
k = 25 H/mM, = 0,03 IIx.
Omsem: 3.
A12. Onpenesmre MIOTHOCTb BO3/yXa NPH HOPMAAbHLIX YCJIOBHAX, CUMTAR
MOJISIDHYIO Maccy BO3/lyXa PaBHO 29 r/MOJb.

1) 12,8 '—};{, 2) 0,128 ;i"l; 3) 1,28 ﬁ; 4) 0,0128 ﬁr,
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Pewerue. HopmanbHble YCJIOBHSA NAHH B CIPaBOYHBIX MaTe€pHAJIaXx: JaBJie-
e 10° I1a, remnepatypa 273 K. Corniacko ypaenenuio Menneneena-Kaaneii-
poHa:

m
pV = M—RT,
m _ pM
V  RT’
TlnoTHOCTD BelllecTBa 1O ONpeEJIEHHIO:
-m_pM
V RT
Tloacrasnns yHcaeHHble 3HaueHHs, noJaydaem: 1,29 —:%

Omsem: 3.

A19. B kone6aTenbHOM KOHTYpe paJHONpHEMHHKA CHJIAa TOKA MEHsAETC s 110
CHHYCOMAA/IbHOMY 3akoHy: T = 0,12sin(4 - 1057t). MuAyKTHBHOCTD KaTylKy
pasHa 20 MIh. OnpenennTe eMKOCTL KOHAGHCATOPA.

1) 31 nd 2) 317ud 3) 49,6 ud 4) 49,6 mxd

Pewenue. EMKOCTb KOHIEHCATOpa MOXKHO ONPEIeJIHTDb C NoMolpio dop-
Mynul ToMcoHa:

T2
T=2rvLC, C= —=.
4n“L
3HayeHHe nepHoAa KoseGaHui U3 (POPMYb B3aHMOCBA3H NEPHOIA H LMK~
JINYECKOH 4acTOThI:

M3 ypaBHenns kosie6annil CH/IBI TOKA BHIHO, YTO UHKJIHYECKas YacToTa
w=4-10%r I,
IoncTaBass uncaeHHble 3HaYeHHs B HOPMYJIbI TEPHO/A H 3NEKTPOEMKOCTH,
noayuaeM B urore: C' = 31 nP.
Omeem: 1.

A23. [Tepuoa nosrypacnaza pagHoakTHBHOrO H30TONA paBeH 2 MecAlam. 3a
KaKoe BPEMSA YHCIO SIIEP 3TOrO H30TOMNA yMEHbILHTCSA B 16 pas?

1) 4 Mecsiua 2) 16 mecsueB 3) 2 mecsaua 4) 8 MecsiLeB

Pewenue. Uncao apep yMeHblaetcs B 16 pas 3a Bpems, paBHOe 4 nepHo-
ZlaM noJsrypacnaja:

16 =24,
4 nepHoza noJypacnajaa cocTaBsT 8 MecsileB.
Omegem: 4.
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A25. Yyennue naHo 3alaHHE HCCJIENOBATh 3aBUCHMOCTb KOJIHMECTBA Ter-
JI0THI, HeOOXOAMMOTO VIS HarpeBaHHA Tesa, OT poja BewecTra (CM. puc. 84).
Kakoii Ha6op MeTaLHYECKUX LIKIHHAPOB et Hy)XKHO BhIGpaTh?

n 2) ——
Cu Al Cu Al
S L—d e
3) 4)
<
Cu Cu
Ci Al
L—a '-—l:—
Puc. 84.
N1 2) 2 3)3 4) 4

Pewenue. [lns onpenesieHns 3aBHCHMOCTH KOJIMYECTBA TEMJOTH OT PoAa
BelecTsa HEOOXOAHMO BHOPaTh LHAMHAPLI OAHHAKOBOH MACChl, H3rOTOBJIEH-
Hhle H3 Pa3HOro BellleCTBa.

Omesem: 2.

Yacth 2

B3. C 6anxoHa BbicoToit 5 M Gpocalot Mau Maccoil 200 I' CO CKOPOCTHIO,
HaNpaBAEHHOM NOA YTA0M 60° K TOPH3OHTY i paBHO# 2 M/c. Uemy paBHa KHHe-
THYeCKasl SHEPrus Msiua B MOMEHT yAapa 0 3eMJio?

Pewenue. Tlo 3aKOHy COXpaHeHHs SHEpPrHH:
2
mgh + —"3’21- = Fx.
[MoxcTaBnsis uHcseHHble 3Hauennsd, noaydyaeM Ey = 10,4 Jx. 3Hauenue
yraa, o KoTopuM Gull GpolieH MAY, ABIACTCH <JIHILHHM AaHHEIM».
Omsem: 10,4.

B4. B 3akphiToM cocylie HaxoaMTCA HAeaabHBINA OQHOATOMHRIMA ra3, MoJse-
KYJIbl KOTOPOTO HMEIOT CPEJIHIOI0 KMHEeTHUecKylo 3Hepruio 8 - 1022 JIxk. Onpe-
ACJINTE KORUEHTPALHIO MOJIEKY ra3a, eCJI OH HaXOAKTCA B COCY/ie NI0J, laBJie-
Huem 0,4 MITa. Oteer ymHOXBTe Ha 1024,

Pewenue. I1o ocHoBHOMY ypaBHennio MKT uaeansHoro rasa:

p= %nmovz.
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Buipakenune misi cpenHedi KHHETHUECKOH SHEPrHH MOJIEKYJIN HMeeT BHI;
2
Ex = m%v—.
Peias coBMeCTHO 3TH ypaBHEHHs, NOJAyUaeM:
2 3p
= ZnEx, n= .
p 3 K» 2 El(
[MoncTaBasis YHCJAEHHbBIe 3HAYEHHS, HAXOMHM: n = 75 - 1024 M3,
Omaem: T5.

B5. INpoBomHkH ¢ conpoThBaeHHAMH 10 OM H 4 OM coenfHEHH nocJie-
ROBaTeNbHO. KakoBa MOIHOCTB TOKa B NPOBOAHHKE ¢ conpoTuBJeHHeM 4 Om,
eCJIM Hanps)KeHHe Ha KOHLIAX NepBOro NpoBOAHHKA paBHO 15 B?

Pewenue. I'lo 3akony OMa 115t yyacTKa Lienks:
U

= R_
Ilpu nocnenoBaTe/IbHOM COeAMHEHHH MPOBOAHHKOB CHJIA TOKA B HHX OJM-
HaKOBa. MOIIHOCTb TOKa MOXKHO OTIPEIeNIHTh NO dopmyJie:

P=1I?R.
[MoncTaBass yncIeHHbIE 3HAYEHH, TONy4aeM 3HaY€HHe MOLIHOCTH:
p=9Br
Omsem: 9.
Yacts 3

C1. Teposm ckasku «Boawe6unk M3ympyanoro roposa» npH Bxoze B ro-
PO HAZIeBa/IH OYKH C 3eJIeHBIMH CTEKJIAMH, H HM «BCE, YTO HAXOAMJIOCh B TOpPO-
1€, Ka3aaoch 3edeHbiM». KakHe 1BeTa Ha CaMOM nesie J0/KHBI OblIH YBHAETh
noceturenn Maympyasoro ropoza? OTBer NosicHHTE.

Pewenue. Uephhiil H 3esieHHIA. 3eieHble CTeK/Ia MPOMYCKAIOT Jy4YH TOJNbKO
3eqieHoro uBera. [Ipeamernl, HMeloliHe ApyrHe 1BETA, OTPAXKAIOT TOJBLKO Jy-
YH CBOETO LIBETA, O3TOMY B 3€JIEHHIX OYKaX OHH NOKXyTcs uepHhIMH. Bennle
npeiMeThl 0TPAXKaIoT BCe LiBETa CMeKTpa, N03TOMYy OHH OyIyT KasaTbcs 3ejie-
HBIMH.

C2. Cronbko BpeMeHH LIATCH CYTKH Ha II/1IaHere, ecJIM Ha 3KBaTope Bee

Tesia HesecoMbl? [TJI0THOCTD BelecTBa mJaHeTw! 6670 ﬁ;

Pewenue. YcioBHEM HeBECOMOCTH SIBJISIETCSI PaBEHCTBO LIEHTPOCTPEMH-
TEJIHOTO YCKOPEHHS YCKOPEHHIO CBOGOIHOrO NajieHns Ha NOBEPXHOCTH mJia-
HeTH:
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2
v GM
a= = = .
R 9T R
JluHefiHas CKOpOCTb TOYEK Ha 3KBATOpe CBSI3aHa C NEPHOAOM BpAlleHHs
naaseTtH no gopmyse:

_2nR
= 5.

Maccy nnanern Bupaxkaem uepe3 o6beM, a 06beM ILIaHeTH IPHHHMAEM 3a
o6beM 1apa:

v

m=pV, V= §WR3.

TNocae anreGpauyecknx npeoGpasosaHufi HOpMy/ NOJMyYaeM BHIpaXKeHHe
LISl IEPHOJIA BPALLEHHS TUIAHETH {9TO H €CTb JHTEIbHOCTb CYTOK):

T=-3"__
(G172
[NoncTaBnsst yuc/IeHHbIE 3HAUEHHS, NTOJyUaeM:
T =1412 ¢, nmn T = 23,5 MuH.
Omgem: 23,5 MHH.

C3. B upnunape noa nopiuseM, KOTOPLIA MOXeT CKOJIb3HTb Ge3 TpeHHs,
Haxoautca kucsoposi. Cocya ¢ ra3oM HarpeBalOT TakuM 06pa3oM, 4To ero ab-
COJIIOTHAA TeMNepaTypa H o6GbeM yBeJaHUHAHCE B 1,5 pa3a. B xone onsita o6Ha-
PYHHJIOCD, YTO OPLIEHb HMeJl HeGOBLIYIO TPELIHHY H KHCA0PO NIPOCauHBan-
CAl yepe3 Hee TaK, YTO JaBJIeHHe M0/, MOpLIHEM He u3MeHHJock. Kak npu stoMm
H3MEHHJIach BHYTPEHHAA JHEPrHA KHC/0poaa?

Pewenue. BHYTPEHHﬂﬁ SHEDPIrHA H/ICAAbLHONO rasa npornopuyoHaJibHa €ro
TeMnepaType H KOJIHYeCTBY BelIeCTBaA:

=3
U—2VRT.

Ilo ypaBHennio Menneneesa-Kaanefipona:
pV =vRT.
CaienoBartesibHO, BHYTPEHHSl SHEPIHA rasa NponopuHoHanabHa pV, a TaK Kak
3TO NPOH3BENIeHHEe YBEJIHUHIOCh B 1,5 pa3a, TO H BHYTPEHHsIs1 SHepTHS YBeJIH-
yuaach B 1,5 pasa.
Omsem: ysennuunach B 1,5 pa3sa.

C4. IlpoBonouHas pamka, HMelolas conporHpaeline 8 OM, orpasHuMBaer
miowanb 20 2. PaMKy MezIeHHO IOBOPaYHBAIOT BOKPYT OCH, IEPMEHAHKYJISAP-
HOM BEKTOPY MArHHTHON HHIYKLHH, TaK, YTO [TPOEKLHS TON0 BEKTOPa MEHSIeTCs
ot —5 mMTa no 5 MTa. Kako#i sapan nporeyer no pamke Bo Bpems €€ NIOBOPOTa
BOKPYT OCH?
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Pewenue. [1o 3aKoHY 3J1eKTPOMATHUTHON HHAYKLHH:

= -—.é—ii
At
Ilo onpeneneHnio MarHHTHOTO NOTOKA:
A® = ABScosq,
no 3akoHy Oma: I = %’ 10 ONpEeAEJICHHIO CHJIN TOKa: [ = —qu
Peluasi coBMecTHO 5TH YpaBHEHHA, MOJNyYaeM:;
_AS
7

IMepesoas B cucremy CU: 20 em2 = 21073 M2, 5MTn = 5-1073 Tnu
TMOJCTABJIAA YHC/CHHbIE 3HAUEHHA, TToNTyyaeM: g = 2,5 - 1078 Ka = 2,5 mxKa.

Omsem: 2,5 MxKa.

C5. B nacmypHyio NOTOAY, KOrla COJIHEUHLIA CBET NMOJIHOCTBIO PacCeHBa-
10T 06J1aKa, Ha MJAOTY AJHHON 3 M H IIHPHHOA 2 M pui6aK JioBHT prIGY. Tenb oT
NI0Ta HMeeT popMy NHPaMHJILL, TaK KaK pacCesiHHhI cBeT PABHOMEPHO CO BCeX
CTOPOH ocBeulaeT mAoT. KakoBa riiyGHHa TeHH, €CJIH TOKA3aTeJb MPENOMJIEHHS
BOZHI paBeH 1,337

Pewenue. [1o 3akoHy npesiOMJIEHHs CBeTa:

sina
== =n
sin 8

Puc. 85.

Tak Kak sina =1, T08In 3 = ;11
Cornacno prcyHKy 85 ray6rna Tenn OB MoxeT GbiTh HafiieHa H3 IPAMO-
yronbHoro TpeyroabHuka OAB: OB = OAtg . Tlo npaBH/iaM TPUTOHOMET-
PHH MOXKHO 3aMeHHTb ctg [ uepes sin G:

Paccrosinne O A paBHo nosioBHHe HauMeHbliefi cTopoHsl mota: OA = 1 M.
ITpoBens MaTeMaTHYeCKHe BLIYHCJeHHs, moaydaem: OB = 0,88 m = 88 cm.
Omsgem: 88 cMm.
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C6. B MHKPOBOJIHOBYIO Neub KJaAyT JUTPOBHIMA NAaKeT C MOJIOKOM, YTOGHI
pasorpetb ero ot 20°C o 40°C. Ileub naer saeKTPOMArHHTHOE HJTyUeHHE C
MTHHOH BoaHbE 3,4-1077 M # 3a 1 ¢ ucnyckaeT npumepHo 102 dororos. Ckonb-
KO BpeMeHH OylieT ANTLCA HarpeBaHHe MOJIOKA, eCJIH CYHTaTh, UTO H3Jyue-
HHE MOJHOCTBIO NOMVIOILAETCA MOJIOKOM, €r0 YAEJIbHYIO TENJI0EMKOCTb NPHHSATD
PaBHO# YAeJIbHO# TETJIOEMKOCTH BOJB!, TEIJIOEMKOCTDIO NIaKeTa MOXKHO NpeHe-

6peus? ILnoTHocTs MosIOKa paBHa 1030 ﬁrg

Pewenue, T1o 3aKoHy cOXpaHEHHS SHEPTHH KOJHYECTBO TEIIOThI, He06X0-
AMMOeE JJIl HarpeBaHUs MOJIOKa, OYAET paBHO o0le#i SHepriH (HOTOHOB, HCMY-
WIEHHLIX 32 BpeMs ¢!

Q=E, Q=cmAt, E =huvNt.
Maccy Monoka HaxoauM uepes IJIOTHOCTb H 06beM: m = pV/, 4aCTOTY H3-

JIY4eHHA — 4epe3 CKOPOCThL CBeTa H JJINHY BOJHLL V = ¢

X .
TMocaie anreGpanueckux npeoGpa3osanu HopMy. MoMyuaem:
‘= cpV At
heN

[epepons 1 1 = 0,001 M3 ¥ NOACTaBAAA YHCACHHbIE 3HAYEHHS, TIOJTYYAEM:
t=148,6 c = 2,5 MuH. '
Omsem: 2,5 MuH.

Pemenne Bapnanta Nel16

Yacrp 1

A7. leBouka Be3eT CAaHKH Macco¥i m 32 BePeBOYKY, KaK TOKa3aHO Ha PHCYH-
ke 86. KoanuueHT TpeHns Mexmy caHKaMH H CHEToM paBeH u. UeMy paBeH
MOZYJIb CHJIBI TPEHHS?

A

Puc. 86.
1) pmg  2) uFcosa  3) u(mg— Fsina)  4) p(mg — F cosa)
Pewetue. [To onpeneneHAIO CHAL TPEHHS:
Frp = uN,
TaK KaK MPHJIOXKEHHas K CaHKaM CHJa HanpaBJ/ieHa 1ol YIVIOM K TOPH3OHTY, TO
peak1ys onopsl yMeHbILaeTcs Ha BeHunHy F sin a:
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N =mg — Fsina.
IToayuaem BripaxceHHe s CHIBI TPEHHS:
Frp = p(mg — Fsina).
Omsem: 3.
A12. B u306apHoM npoliecce OAHOATOMHHIA ra3 MOJIy4HJ HEKOTOpOe KO-
JugecTBO Tem1oThl . Kakas yacTbh H3 3TOro KOJHYECTBa TEIVIOTHI MOLLIA Ha

coBepiliesHe paGoTh rasa?
1) 20% 2) 40% 3) 60% 4) 100%

Pewenue. I'lo 1-My 3aKOHYy TepMOAHHAMHKH:
Q=AU+ A
B nao6apuom npouecce paGoTy MOXKHO pacCUHTaTh 110 popmy.Je:
A=vRT.
HlameneHHe BHyTpeHHeH SHEPrHH onpenenseTcs no ¢gopmyae:

AU = %VRT.
CJIEIlOBaTEJleO, KOJIHYECTBO TeIlJIOThl MOXXHO paccqma'rb no ¢)opmy.ne:
_5 9
Q= 2URT = 2A,

A= %Q = 0,40.
Omegem: 2.

A19. B aHTeHHe paHonepeNaTyHKa CHIA TOKA MEHAETCSA N0 3aKOHY KOCH-
nyca: I = 0,15 cos(4 - 10°#t) (MA). Hafizure 1uHy HaJyuaeMoR BOJHEL.

1) 3xm 2) 3m 3) 1,5km 4) 1,5M
Pewenue. [1o ¢opMmyJie B3aNMOCBSI3H J/IMHL! BOJHB! H YaCTOTHI:
A=£
"

YacToTy MOXKHO ONpefieIHTh Yepe3 LIHKJIHYECKYIO YacTOTY, KOTOpasi paBHa
4- 1057 T, KaK BHIHO W3 yPaBHEHHS CHJIb TOKA:
w = 2mv.
[TpoBens Heo6XoaUMbIE BHIYHCIIEHHS, NoAyYaeM: A = 1500 M = 1,5 km.
Omeem: 3.

A23. Pa6oTa Bhixojia 3/IEKTPOHOB A5 BeulecTBa pasHa 1,5 3B. I'pu ocbe-
ILIEHHH MOHOXPOMATHYECKHM CBETOM JAHHOIO BellleCTBA MAKCHMaJbHasl KHHe-
THYecKasi 3Heprus ¢oroanexrpoHoB 3,5 3B. KakoBa yacTora napaioinero cse-
Ta?
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1)1,2-10% It 2)6,6 - 1015 Ix
3)6,6-10734 Iy 4)4,8-10734 Iy
Pewenue. o ypaBHennio Diinuirelina As dotoaddexra:
hV = A + EK!
= A+ Eg
P

Tepeomum B cucremy CH: 3B = 1,6 - 10719 k. Iposons Heodxozmmue
BLIYHC/IEHHS], Nosydaem: v = 1,2 - 1018 T

Omsem: 1.

A25. B Tpex 3aKphITHIX IPOGHPKAX HAXOAATCS Pa3/IMUHbIE XKHAKOCTH OH-
HaKoBO# MaccH. VX HauHHalOT HarpeBaTh ¢ OZMHAKOBOM CKOPOCTBIO Mojayed
Tena. ViaMenenns Temneparyp RKUAKOCTER C TeYEHHEM BpeMeHH NOKa3aHbl Ha
rpaguke (cM. puc. 87). ¥ Kakoii u3 xxuaxocreil camas 60/bluasi yienbHast Ten-
JIOEMKOCTb?

1°C

Puc. 87.

1)1 2) 2 3)3 4) omMHaKOBa y BCEX TpeX

Pewenue. 1o dopmyJsie nis pacueTa KOJHYECTBA TEIJIOTH, HEOOXOMHMOroO

I/171 HarpeBaHHA TeJla:
Q=cmAt, c= m—%—z

Tak kak CKOpPOCTb NOAAYHM Tel1a OUHAKOBA JJIfl BCEX TeJ, TO OJHHAKOBBIM
GYAET H KOJHYECTBO TEILIOTH. YejdbHas TeMJI0EMKOCTb 06PaTHO NpOMNOpLH-
OHaJbHA pasHoCcTH Temnepatyp. 1o rpadHky BHAHO, YTO MHHHMaJbLHAA pa3-
HOCTb TEMNEPATyp Y TPETbero Tesla, CJAEJOBaTEIbHO, ero ye/lbHas Tenioem-
KOCTb HaHGoMbILAsA,

Omegem: 3.
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Yacts 2

B3. Ha copesHoBaHHsX N0 METAHHKIO IMCKA CNIOPTCMeH GPOCaerT ero rnoja yr-
JioM 45° K ropu3oHTy. Ha xakyio MakcHMaNbHYI0 BHICOTY NOJIHMMETCS AHCK, eC-
JIH 4epe3 2 ¢ ero CKopocTb GyAeT HanpapJieHa rOPH30HTA/ILHO?

Pewerue. MakCHM2AbHYIO BHICOTY NOAHATHA AHCKA MOXKHO ONPEISJTHTB 110

popmyae:
2
Y= Vgt — 9;—

HauaapHyio npoexupio ckopocTH Ha 6¢cb Oy onpesiensieM no popMyae:

CKopoCTh HanpaeneHa FOPH3OHTAJNLHO B BEPXHEH TOUKE TPAeKTOPHH, Tae
Yy = 0. Pewas YPaBHEHHA COBMECTHO H IIOACTABJIAS 3HAYEHHE BPEMEHH 2 c,
noaydaem y = 20 M,

Omsem: 20.

B4. B xanopumerp noaoxuax 500 r abpa npu Temnepatype —10°C, a 3a-
TEeM MaJIbiMH NopLHAMH foGasasiot Boay nips 0°C. Kakosa macca n06aBJieHHO#
BOJbl, €CJIH B KOHLE 1polecca TeMriepaTypa B KaJopuMerpe ctana paBHa 0°C?
OTBeT 3anHILKTe B rpaMMax H OKPYIVIHTE 0 LebIX.

Pewenue. I'lo ypasHeHunio TenuioBoro 6asaHca KOJAHYECTBO TEIUIOTH, Heol-
XOMOe IR HarpeBaHHs Jibza 10 0°C, paBHO KOJAHYECTBY TENJIOTH, OTAAHHOMY
TNPH KPHCTAJLIH3ALMH BOABL:

cmAt = Am.

Bripaxaem maccy Boas:

_ emdAt
=55

[TepeBens uncaennnle faHabie B CH u npoBenst BHUKCJIEHHS, TIOJyuaeM:
mp = 0,0318 kr = 321,

Omsgem: 32.

mMp

B5. Daexrpaueckas Lenb COCTOHT H3 HCTOYHHKA ToKa ¢ DJIC 12 B 1 pe3n-
cTopa conporueientem 5 OM. Onpenennre paGoTy CTOPOHHHX CHJI HCTOYHHKA

TOKA 32 MOJIMHHYThI, EC/IH BHYTPeHHee CONMPOTHBJICHHE HCTOYHHKA TOKA PaBHO
10m.

Pewenue. I'lo 3akory OMa 151 NOJIHO#M LienH:
I=—£
(R+7)’
110 ONpEfie/IeHHIO CHJIILL TOKa:
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I=Z§E, q = IAt,

no onpexeennio 3JC:
£= %ﬂ, A =Eq.

Pelllasi cCOBMECTHO 3TH YpaBHEHHs, NOMydaeM;
Ac = ‘th—.
T (R+r)
[MoacTaBnisis uuc/ieHHbIE 3HaUeHUs, noJyuaeM: Acr = 720 JK.
Omesem: 720.

Yacts 3

C1. Ha Genyo xnonuatoGyMaxkHyio TKaHb nornana Kamis Boapl. [louemy
MOKpOe NATHO HaM KaxKeTcs 60Jee TEMHLIM, YeM OCTaNbHasn cKaTepTh?

Pewenue. Caer, najas Ha NOBEPXHOCTb MOKPOTO NATHA, OTPAXKaeTCH He
TOHOCTBIO, @ YACTHYHO NPOXOAMT BIVyGb TKaHH, NPeJOMIAACD B Bojle. Tak Kak
KOJIHYECTBO OTPAXKEHHOTO CBeTa YMEHbLIWIOCH, TO [IATHO KaXKeTcs TEMHee, ueM
COCE/[HHE Y4aCTKH TKaHH 6eJIoro LiBeTa.

C2. Kupnuu napaet ¢ BuicoThl 2 M. Ha nosioBuHe myTH B Hero ronajaer
FOPH3OHTAJbHO JIETALIMA KyCOK NJIaCTHAHHA, HMeloLHA Maccy B 10 pa3s MeHb-
LIY10, 4eM Macca KHPIHYa, H MTHOBEHHO K HeMy npuaunaer. CKoOp” ~Tb IJ1acTH-
NMMHa nepe ynapoM paeHa 1 M/c. Hafiire MOTy/Ib CKOPOCTH KHPIIHUA B MOMEHT
yZaapa o 3emaio.

Pewenue. ITo 3akoHy COXpaHeHHA HMITy/1bCA BeXKTOPHAsl CYMMa HMITY/1IbCOB
TeJ He MeHseTcsl. Tak Kak BeKTOphbl HanpaBJieHbl NepNeHIHKY/ISPHO APYT APYTY,
TO CYMMapHBIH HMTYJIbC HaXoAHM 1o TeopeMe [Thdaropa:

(mv)? + (MU)? = (m + M)?V2,
CkopocTb kupnHya nepes yaapoMm U HaxoMM H3 3aKOHA COXPaHEHHSA SHep-
THH:
2
Mgh = % U=+2gh h=1m
ITo 3aKoHY COXpaHeHHs! SHeprHH:
m+ M)V? (m + M)V2

YuurnBasi, uto M = 10m, h = 1 M, ¥ npoBens anreGpanyeckue npeoGpa-

30BaHH, MOJyuaeM:

=2M.

Ve @+ 23}91‘1)"’,
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MMoncrarnsAs YHCJAEHHbIE 3HaYeHHA, HaxomuM: Vi = 6 m/c.

Omeem: 6 wm/c.

C3. OnpenesnnTe MJIOTHOCTL CMECH H3 PABHBIX MAacC reJiHA M a30Ta NPH JaB-
nenun 0,5 atm 1 Temneparype 300 K. Monsipnas Macca resus 4 r/Mosb, Moasip-
Has Macca a3oTa 28 r/mMoab.

Pewenue. I'lo ypaBueHmio Menneseena-KnanefipoHa:

pV =vRT.
KonunuecTso petliectsa cmMecy GyaeT paBHO:
my ., m
v= a4+ L
Ma Ml‘

Tax KaK MacChl ra30B OZHHAKOBBI, TO MOXKHO BLIHECTH 32 CKOGKH 1M ¥ 3anH-

carh:

1 1
"‘(Ma + Mr)
V=—f
HJIH CMeCH ra3oB NJIOTHOCTbL DaBHA:
p= -23,’1'-

Peiuas stv YpaBHEHHS COBMECTHO, NOJIy4YaeM:

1 1
2}7(—1‘7{; + E)
P=—""®RrT
Ilepesonum B cueremy CH:
0,5 atm = 0,5 - 10° [1a, 4 r/moam = 0,004 xr/mMoab,
28 r/mMoab = 0,028 Kr/Moub.
TNoncraBass YHCACHHBIE 3HAYEHHS B (HOPMYJTY TLIOTHOCTH, NOJydaeM:

p=0,14 -}‘f,

Omeaem: 0,14 ﬁrs'

C4. Tpu onmHaKoBHIX WapHKa Maccof no 10 r yaepuBaloT B BEpPILHHAX
PaBHOCTOPOHHETO TPEYroabEHKa co croponor 10 cM. lllapuxu umeroT oguHa-
KoBhlfi 3apaano 1 MxKa. Onpegesure CKOPOCTH LAPHKOB Yepe3 GoJbLIOH Npo-
MeXyTOK BPEMEHH N0CJIe TOT0, KaK HX NEpPecTaHyT yAepKHBaTh.

Pewenue. ITo 3aKOHy COXpaHeHHs H NpeBPalLleHHs SHEPTHH NOTEHLHAJb-
Has 3Heprusi B3aHMO/EfCTBHS IIAPHUKOB Yepe3 GOJbILOA POMEKYTOK BpeMeHH
NPEBPATHTCH B X KHHETHUECKYIO SHEPIHIO:
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3kg? _ 3mv?
R 2

Bripaxkaem 13 3To#t (hopMyJIEl CKOPOCTD:
_ 2k12 1/2
v ( Rm ) '
TepeBons 8 cucremy CH: 10t = 0,01 kr, 10cm = 0,1 M, 1 MxKa = 1076 Kn

H NMOJICTAB/AA YHC/ACHHbIE 3HAaYEHHS], TIoNTy4aeM: v = 4,24 m/c.
Omeaem: 4,24 M/c.

C5. Bricota nniameny cBeud 3 cM. JIHH3a Jaer Ha akpaHe H3oOpaxceHHe
3TOr0 nIamMeHH BucoToll 9 cM. CBedy OTOABHIAIOT OT JIHH3KI Ha 1,5 CM, 2 3aTeM
A1t IOJTyYeHHUs! Pe3KOro H306pakeHHs NepeiBHraloT 3KpaH H NoJy4aloT H306-
paKeHHe nJaMeHH BRICOTOH 6 cM. OnpejieiiTe ONTHYECKYIO CHITY JIHH3BI.

Peuenue. Tlo onpefie/IeHHIO yBeaHYeHHA JHH3BL
=H_T1
I'= el
B nepsom ciayyae I' = 3, Bo Bropom ciyuae I' = 2. fy = 3dy, fo = 2d,. Tlo
thopMy.1e TOHKOM JIHH3BL

14,.1_p,
&t H

1.1 _
otz =D

1 1 _
(@ +0,015) T 2(d; +0,015) ~ -

Tocae coBmecTHOro peLuenns ypaBHeHH# noayyaeM: D = 0,11 mntp.
Omeem: 0,11 antp.

C6. CepeGpsaHbifi AapHK pagHycoM 2 CM OCBElLAOT YJALTpa¢uoaeTOBHM
CBeTOM ¢ A/1HHO# BosHbl 200 HM. Baarosaps sBnenHio dotospdekra Ha wa-
PHKe NOSBJASETCH 3/eKTpudeckuii 3apan. Onpenesnte MaKCHMAAbHBIA 3apad
LIApHKa, ecJiH paboTa BLIX0AA /1eKTpPOHa A7 cepebpa pabHa 4,3 3B.

Pewenue. CornacHo ypasreHHio DfiHwTeliHa s poroadgekra:
hV = A + EK.
YacToTy BhIpaxkaeM Yepe3 JVIHHY BOJHB H CKOPOCTb CBeTa:
c
V=~.
A
Kunetrueckyio 3Hepruio 3JIeKTPOHOB MOXKHO OTIPENEJIHTh Yepe3 3anHupaio-

LIHHA IOTEHIHA:
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Ex=ep, o= %1

INocsie coBMeCTHOrO pellieHHs! ypaBHeHH i NoJTyuaeM BHpaXKeHHe A/ 3aps-

Ja:
he
(X-a)r
7= ek ’
Tepesons B cucremy CH: 2 cm = 0,02 M, 200 M =2-10"" M, 4,3 3B =
6,88 - 10719 Il [ToacTaBasis YHCAEHHBIC 3HAYEHHS, TIOJTydaeM:
g = 0,42 -10711 Kn = 4,2 nKn.
Omsem: 4,2 nKa.

Pemenue Bapnanra Nel7

Yacts 1

A7. TnacTunuHoBHI Wwap Maccodt 100 T co ckopoceTbio 3 M/c HaneTaer Ha
HenoABHXHBIA Wap Maccoii 0,2 Kr, BUCAILMHA Ha HUTH. KakoBa noJHas MexaHu-
YecKas 3HepPrus BOHHKILIHX KosieOaHHi?

1) 0,15 Ix 2) 111x 3) 0,3 Ix 4) 0,2 Ik
Pewerue. T1o 3akoHy coxpaHeHHs HMITYJIbCA!
= =3 .ﬂ—
mv=(m+M)V, V ey M
[Monnas MexaHHyecKas SHEPrHs BOZHUKIUHX KoJeGaHHit YHCJIEHHO paBHA
MaKCHMaJbHON KHHETHYECKOH SHEPTHH 1AapoB NocJie yaapa:

B = (m+ M)V?
K = .

2
[Nepesoas B cuctemy CH 100 r = 0,1 Kr 4 npoBe[s BLYHCAEHHS, NOJydaeM:
Eyx = 0,15 Ix.

Omeem: 1.

A12, Cocyn ¢ a30TOM NPH HOPMAJIbHHIX YCJIOBHSAX JBHXETCSH CO CKOPOCThIO
38,6 M/c. Kak HaMeHHTCA TeMnepaTypa a30Ta NPH BHE3aNHOM OCTAHOBKE COCY-

na? YaeasHasi TENJIOEMKOCTb a30Ta NPH NNOCTOSIHHOM o6beMe paBHa 745 M

kr-K’

1) yBennuurcsi Ha 1 K 2) ymenbmures Ha 1 K
3) ne uamenurcs 4) yBesnnuurca Ha 2 K
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Pewenue. T1o 3aKOHy COXpaHEHHS H NIPEBPALLIEHHS SHEPIHH KHHETHYEeCKas
SHeprus COCY/a ¢ a30TOM NPEBPATHTCA B KOJNHUECTBO TENJIOTH, KOTOPOE Harpe-
eT a30T:

EK=Qv
2
mvs __
3 = cmAt,
2
=Y
At = 95"

[MopcraBnss yncaeHHEe 3HaueHHs, noaydaem: At = 0,99 ~ 1 K.
Omsem: 1.

A19. KeaapaTtHyio paMKy cTopoHo#i 10 CM, HAXOAALLYIOCA B MATHHTHOM NO-
Jie kEaykimedt 50 MTa, noBopaunBaioT Bokpyr ocH Oz Ha yroJ 90° Tak, Kak no-
Ka3saHo Ha prucyHKe 88. Onpezennte DJ1C uHIyKUHH, BO3HHKAIONLLYIO B PaMKe,
ecJIH BpeMs nnoBopora coctasuio 0,1 c.

N
X XX X
X{X|IX]|X
X|IX]IX]X
X XX X
X XIX X
0
P
Puc. 88
1) 50 MB 2) 5MB 3) 500 MB 4) 0,5MB
Pewernue. [0 3aKOHy 3J1€KTPOMArHHTHON HHOYKLHH:
£ _A2
At

Tlo onpeaenennio MarHATHOIO NOTOKa:
Ad = A(Scosa), S=a’

Ipyn noBopote Ha 90° MarHATHLIA NOTOK MEHAETCA 32 CYET H3MEHEHHS COS

ot 1 110 0. I[ToaTomy:
Ba?
= AL

TMepeBons B cucteMy CH 10 cM = 0,1 M 1 50 MTa = 50-10~2 T u noacras-
N85 9TH 3HaueHUA B GopMyily, nnosydaeM: £ = 5 MB.

Omeem: 2.
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A23. I'pu nepexone aroma 13 BO3GY)KAEHHOTO COCTOSIHHS B OCHOBHOE aTOM
npro6pen HMnyJibe 2 - 10~26 %M Kakopa 3Heprusi KBaHTa H3Jy4eHHs?

1)1,5-10718 Ix 2)6-10718 Ix

3)2-10718 Ik 4)2.10726 [Ix

Pewenue. T1o 3akoHy coXpaHEHHs HMITY/IbCa HMIYJ/IbC aTOMA YHCJIEHHO pa-
BeH HMITyJILCY (OTOHA:

_ hy
p= c
ITo popmyaie INnanka:
E = hv.
[Tocne anre6panuecKix NpeoGpa3oBaHHil MOJMyYaeM:
F = pc.
[NoacTaBnsis 3HaueHHe HMIYJIbCa H CKOPOCTH CBETa, HAXOHM:
E=6-10718 Ix.
Omeem: 2.

A25. Ha na6opatopHoii paGoTe yIeHHK HCCIe0BaJ 33aBHCHMOCTD CHIBI TO-
Ka B IPOBOAHHKE OT HanpsiKeHHs, IPUJONKEHHOTO0 K ero KoHuaM. Kakas 1a npu-
BEJIEHHBIX HHXKe 3JIEKTPHUECKHX CXeM GyeT COOTBETCTBOBATH HeJIH IKCIIepH-
meHTa (cM. puc. 89)?

1)

e
——

X
|

Puc. 89.

1)1 2)2 3) 3 4) 4

Pewernue. ,[Lﬂﬂ HCCENO0BAHHA 3aBHCHMOCTH CHJIbI TOKa B IIPOBOAHHKE OT
HanpsKeHHs, NPUJIOKEHHOIo K €ro KOHUaM, B SJIEKTPH'-IGCKOI':I cXeme BOJILTMETP
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10/KeH GHTb MOAKMIOUEH NapaJule/IbHO Pe3UCTOPY, 2 aMIepMeTp — nochesio-
BaTe/IbHO.
Omsem: 2.

Yacrs 2

B3. I'lyas, nersias co ckopoctbio 100 M/c, NpoGHBaeT AOCKY TOJHIMHOM
2 ¢M H IBHKeTCA AaJibllle CO CKOPOCTDLIO B 2,5 pa3a MeHblle Haua/bHOH, KakoBa
CHJ1a CONPOTHBJIEHHS NOCKH, ecii Macca nysu 8 r? Oteer 3anuumre B KH 1
OKpYTJiHTE 1O JECHTHIX.

Pewenue. Tlo TeopeMe 0 KHHeTHUECKO# 3HepTrHH paGoTa CHJI CONPOTHBJIE-

HH# paBHa:

_m? _ mv}
FS§ = o) 5
o2

2 T2

TMepesons B cueremy CH 2 cm = 0,02 M, 8 1 = 8 - 1073 kr, yuuThiBas, uto
v = 40 M/C ¥ NNOACTABASAA YHCJIEHHbIE 3HAYEHHA, nonmyuae™: F = 1,7xH.
Omsem: 1,7.

B4. B cocyaie nos nopuiHeM HaXOAHTCA a30T Maccof 280  Npx TeMNiepatType
300 K. Kakyto paGoty cosepluaer ras, ecyiu pH HarpeBaHHK cocya ero o6beM
yBeanuuBaercs Bapoe? OTBeT OKpYIINTE A0 LIeJIbIX.

Pewenue. Tak KaK ra3 HaxoHTCA B COCYJie O/l NOPLLHEM, TO IPOLiECC, NPO-
TeKalowHA B rase, 6yzer H306apHbIM. [103TOMY paboTy MOXKHO pacCUHTaThb O
dopmyae:

m
A=vRT, v= M—:

B u3o6apHoM npouecce NpH yBeJaHYeHHH o6beMa BBOE TeMIIepaTypa Toxe
yBeJHUHTCA BABoe H cTaHeT paBHa 600 K. [Mepesons B cucremy CH 280 r =
0,28 Kr ¥ yunTHIBad, 4To M, = 0,028 kr/Mosb, nonyuaem: A = 25 kIIx.

Omsem: 25.

B5. Onpenenure pauHy BosiHb fie Bpoiias pns anekTpoHa, ABHXKYIErocs
co cKopocTbio 4 Mm/c. OTBeT OKpYIJIHTE 10 IECATHIX.

Pewenue. [lnnna Bonuu ae Bpoiins onpepenserca no gpopmyae:
h

==, = muv,
P p
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z\=h'

mv’
Moncrapnsis sHavenHe nocroanHo# [1nanka, MaccHl 3JIEKTPOHA H NEPEBOA
B cucremy CH 4 Mm/c =4 - 108 m/c, nosyuaem: A = 0,2 um.
Omsem: 0,2.

Yacrs 3

C1. IlnaHera ABHXETCA MO 3JUIHIICY, B OXHOM H3 (POKYCOB KOTOPOrO Haxo-
mares Cosnile, Kak nokasaHo Ha pucyHke 90. B kaxofi Touke TpaeKkTopuH nia-
HETH ee CKOpPOCTb OyNAeT MaKCHManbHON M B KaKOH — MHHHMasbHoi? Orser
TOSICHUTE.

B

D
Puc. 90,

Pewenue. MakcumanbHasi CKOpPOCTb B TOUKe A, MMHHMa/lbHas — B TOUKe
C. Ilpx aBHXKEHHH NO KPHBOM B NOJIE TAMOTEHHS JHHEAHask CKOPOCTb 06paTHO
~1/2
NpoNopUHOHaNbHA PAHYCY KDHBH3HB TPAeKTOPHH: v = ( %M) .
C2. Ipyan MaccaMi m; = 3 Kr 1 mz = 5 KI noJBellerkl ¢ IIOMOLUbIO CH-
CTeMbl HEBECOMbIX GJICKOB H HEBECOMON HHTH, KaK NMoKasaHo Ha pucytke 91.
Onpenennre ycKOpeHHe, C KOTOPLIM IBHXeETCS NEpPBHA py3.

m,

Puc. 91.
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Pewenue. Tlo BTopoMy 3akoHy HbloToHa 1151 nepsoro rpysa:
mag — T = maa,
AJ1A BTOPOTO Ipy3a:

mag ~ 2T = —%mga.

Yekopenre nepeoro rpysa B 2 pasa 6osbllie, 4eM BTOPOTO, TaK KaK BTOPOH
rpy3 nojpelleH Ha noJBuxxHOM 6Joke. HaTsokeHne RUTH A5 2-T0 IPy3a paBHO
2T, TaK KaK OH BHCHT Ha IBYX HHTAX. Pelllas COBMECTHO CHCTEMY ypaBHEHHH,
noJrydaem: '

o= 2mg—mog

2m1 + %MQ

TToacTaBass yHC/ieHHbIE 3HAYEHHS, HaXOAuM a = 1,2 E”:'z

Omesem: 1,2 —c“-‘,

C3. B ropu3oHTalbHO PacnoJiOXKEHHOM HMJIMHAPE HAXOAMTCH 2 MOJb re-
Jiufl, 3aKPHITOr0 MOPIUHEM, KOTOPbIH YAEPKHBACTCA YIIOPOM H MOXET CKOJb-
3HTb TOJIbKO B CTOPOHY CXKaTH# ra3a. [1o NopLIHIO yAapsiioT MOJIOTKOM € CHJIOH
640 H. Ha kaxoe paccTostHHe cMeCTHTCS NMOpLLIEHb, eCJH TeMnepaTypa reJus
K MOMEHTY ero ocTaHoBKH Bo3pacTaer Ha 3,2 K? CuutaTthb, uTO 3a BpeMs ABH-
*KEHHA NOPILIHA FeIHi He ycneBaeT 0OMEHATLCA TerVioM ¢ COCY/IOM H TOPIUHEM.
ATtmocdepHoe naBnienHe He YUHTBIBATD.

Pewenue. [To 3aKoHy COXpaHeHHs! ¥ NpeBpaLlleHHs 9HepruH paboTa, coBep-
LLI€HHas Haj NopluHeM, 6yZeT paBHa yBe/IMYEHHIO BHYTPEHHEH SHEPTHH ra3a:

A=AU,
FS=%VRAT

_ 3uRAT
=30

TloacTaBnsst YHCAEHHbIE 3HaYeHn, oayyaem: S = 0,12 M = 12 cm.
Omsem: 12 cm.

CA4. Mennniit npoBofHK cevennem 10 MmM? noaBelen Ha TOHKHX NPOBOAAX
B OJIHOPOJIHOM BepPTHKaNLHOM MarHHTHOM roJie (cM. puc. 92). Tlpu npomnycka-
HHH 4Yepe3 NPOoBOAHHK ToKa 0,4 A OH OTKJIOHseTCA Ha yroa 30° OT BepTHKAJIH.
OnpeneJinTe HHIYKUHIO MarHUTHOTO TNOJIS.

Pewenue. T1o ycnoBHio paBHOBeCHs:
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Puc. 92.

Tsina = BIl, Tcosa=mg.
Pewras 3TH ypaBHeHHs COBMECTHO, NOJTyYaeM:
B="74 tga
n -
Maccy npoBonHHKa HaXO/IMM Yepe3 NJIOTHOCTb H 06beM, 06'beM TPOBOLHH-
Ka paBeH 06'beMy LHHH/PA:
m = pV = pSl.
Toactapass B BupaXkeHHe L1 B, nonyuaem:

B=PSqtga
RS,

IMepesoas B cucremy CH 10 mm? = 10~5 M? ¥ noncrasass yHcheHHbIE
3HavyeHus1, Haxogum: B = 1,3 Tu.
Omegem: 1,3 Ta.

C5. J1Ba ssieKTpPOHA JIETAT 110 NpAMO# HaBCTpevy Apyr Apyry. Koraa oHu Ha-~
XOZMMHCh HA PACCTORHHH 1 M JPYT OT APYTa, HX CKOPOCTH ObiaK paBHH 10 M/c.
Ha kaxoe MUHHMaJIbHOE PACCTOHHE OHH COMU3ATCH?

Pewenue. I'lo 3aKoHY cOXpaHeHHs H NPEBPALLEHHS 3HEPIHH KHHETHUECKas
IHEPrHs 3NEKTPOHOB NPEBPATHTCA B IOTEHLHA/LHYIO SHEPTHIO HX 3JIEKTPOCTa-
THYECKOTO B3aHMOJEACTBHS:

2"“’2_,.&93___&2_
r R

2 ’
R= ki
mo? + k€
r

Toncrapuins sHaueHHs Macchl, 3apAAa JIEKTPOHA H KoadduuueHTa k B 3a-
xone Kynona, noayuaem: R = 0,72m = 72 cmM.
Omsem: 72 cM.

C6. B Haua/IbHEII MOMEHT BPEMEHH ATOM HAXOAWICS B COCTOSIHHH C 3Hep-
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ruefi By = 5 3B. Ha aTom Haseraer sJieKTPOH M IMOJIy4aeT OT CTOJIKHOBEHHS!
JONOJMHHTENbHYIO SHeprHio. [IpH 3TOM aTOM NepexoJnT B COCTOAHHE C SHEPIH-
ed By = —8,5 3B. MMnynbe 3nexTpoHa nocjie CTOAKHOBEHHS! C NOKOALLMMCS

aTOMOM OKa3WBAETCA paBHbIM 1,2 1024 EF—C-—‘-"- HcrycKkaHus CBeTa NpH B3aH-

MOJIEACTBHH 3/JIEKTPOHA C aTOMOM He nponHcxomut. Onpeaeiure KHHETHYECKYIO
SHEPrHIO 3/IEKTPOHA 10C/Ie CTOJKHOBEHHS.

Pewenue. I'o 3aKOHY COXpaHEeHHs HMITYJIbC2 HMITYJILC 3JIEKTPOHA YHCJIEH-
HO 6)’1131' paBeH HMITYJIbCY aTOMa, TaK KaK aTOM 10 CTONKHOBEHHA OBl B COCTO-
fIHHH TOKOS.
Mo 3aKOHY COXpAaHEHHA H NDEBPALIEHHA SHEPTHH!
E[([ +’E1 = EK2 +E07
Ey| = Ey + Ep — E.
KHHQTH‘IECKYK) SHEPrul0 YJIEKTPOHA NOCJ€ CTONKHOBEHHA MOXHO oflpene-
JIUTDb YEPE3 HMMTYJILC:

EK2=m-§1i—. p = mv,

2
Ep = %
3Hauenus 3HepruM atoMa B 1-M i 0-M COCTOSTHHM GepeM H3 PHCYHKa:
E,=-53B, Ey=-853B, 13B=16- 10-19 Jhx.
TNoncraBasisi YHCAEHHEIC 3HAueHHs, noaydaem: B, = 2,3 - 10719 [Ix.
Omsem: 2,3 -10~1° IIx.

Pewenne sBapnanTa Nel8

Yacts 1

A7. MarepranbHas TouKa MacCoR 11 Kr ABHXKETCA PaBHOMEDHO I10 OKPYXK-
HOCTH €O CKOPOCTbIO 1 M/c. HMaMenenye ee HMNyabca 3a NATb NEPHOLOB paB-
HO...

1) 11 KoM 2) 55 KL M 3) 1 KM 4) o KL M

c c c J

Pewerue. Uepes nAThL NepHOLOB BEKTOP HMITyJibca GYET MMETh T€ XKe Be-
JMUMHY H HanpaBJieHHe, YTO H B HayaJle ABHxKeHHs. ClenoBaTeNbHO, HMITYbC
HE H3MEHHTCH.

Omesem: 4.
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A12. Ha cnuproBKy noctaBuid ctepusnsatop ¢ 500 r soapl npu 20°C u
cHsaau yepe3 30 MHHYT. CKO/ILKO BOJLI 32 5TO BPEMS YCIEJIO BHKHIETh, €CJH B
CNHPTOBKE eXeMUKyTHO cropaet 2 r cnupra? KII cnivprosku 40%.

1) 0,118t 2) 0,238r 3) 0,159 r 4) 0,204

Pewenue. 3anuiiem ypasHeHHe Tenaoporo 6ananca. OHo ycTaHaBJIHBaeT
PaBEHCTBO 3HEPrHH, KOTOPOE MOLIO HENOCPEACTBEHHO Ha HarpeBaHHe BOMKI JI0
TeMIlepaTyphl KHMEHHA H NMOC/SLYIOLIEr0 HCMapeHHs,

ngMt = emAT + LAm,

Am = ngMt — emAT

L y
riae
M=2-10"%kr; ¢=29MIx/kr; c=42-10%
L =23-10%x/xkr; AT =80K.
Am = 0,230 kr.
Omaem: 2.

A19. Thicslua OAHHAKOBBIX HA3JIEKTPH30BAHHLIX JOXKAEBBIX Karesb CJIH-
Jach B oiHy. Bo ckosibko pa3 yBesH4HJ/IaCh HEPrHsi KaliH NO CPaBHEHHIO C
o6/t 3Heprued THICSUH KaneJb?

1) 81000 2) B 100 3)e10 4) B33
Pewenue. Dueprus ogHoN A0XKAEBOH KanJu:
2
W= kL.
T

O6125 3Heprus Kane/b BOABL:
2
W = 1000W = 1000 - k%.

Panunyc xansm nocJie CIMsiHUA HafineMm H3 paBeHcTBa 06beMoB 1000 Kaneab
H 06beMa KanJ/1 NocJie CHIHAHHA:

%«R-’* = 1000 - §7rr3 = R=10r.

DHeprus HOBOH KaruiH:

_ (10°¢
Wz = k1oL,
W, _

7 = 100.

Omsem: 2.

A23. DneKTPOH H APOTOH IBHXYTCA C OAHHAKOBHIMH cKopocTsamMHu. Kakas
H3 YacCTHIL B 3TOM cJiyyae o6najaer GoabLuel JNHHON BOJHLI?
1) 3nexTpoH
2) npotoH
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3) AJHHK BOJIH OHHAKOBHI
4) 3JeKTPOHH! K TIPOTOHbI HEJIb3Al XaPAKTePH3OBATD VIHHOM BOMHLI

Pewenue. Inuna Boann ge Bpoins onpenensiercs 13 COOTHOLUEHHA:
A=bh
p
T.K. Macca 3JIeKTpOHa MHOTO MeHbIlle MacChl TIPOTOHA, TO 3JIEKTPOH 0613~

JAaet Gonblue AAHHON BOJIHLL.
Omsem: 1.

A25. KakoBa cina npHTsDKeHHA, ASACTBYIONIAA CO CTOPOHB He3apSKEHHON
METAUIHYECKO NJIaCTHHH Ha OTPHLIATENbHBIN 3apAKL g, HAXOARIIMACA HA pac-
CTOSIHHH T OT T/IACTHHH ?

1) k;%} 2) k-sﬂrf, 3) k;‘{; 40

Pewenue. BaaumozecTBHe OTPHIIATENBHOrO 3apsia H He3apsxKeHHOH MJia-
CTHHH BO3HHKACT B PE3YAbTATE 3JICKTPH3ALHH IVIAaCTHHDI, 3apAa KOTOpOl':I cra-
HEeT PaBHBIM ITO0 MOAYJIIO, HO NPOTHBOTIOJNIONKHBIM 1O 3HAKY 3apsza q. Bsaﬂmo-
AeACTBHE 3apsKeHHON MJOCKOCTH ¢ OTPHUATEBHLIM 3apPAOM ¢ MOXKHO 3aMe-
HHTDb Baaﬂmoneﬁcmuem IBYX TOYCYHLIX ﬂpOTHBOﬂOJlO)KH!:IX IO 3HAKy 3apsaao0B,
HAXOJAUMXCA HA pacCTOAHUHA 2r ApYF oT apyra. Torna no 3axkony Kynona cuna
asanmoneﬁcrsun IINIOCKOCTH H 3apsaja:

2
F= ka‘l;,.
Omaem: 1.

Yacts 2

B3. Jlnn H3MepeHHs MaccHl Tesia M HCTOJIb3YeTC OAHOPOIHLIN CTepXeHb
Maccof 2 kr # rups maccoft 1 kr. Tesjo HensBecTHON Maccht GBIO NOJIOXKEHO
Ha O/IMH KOHell CTEepXHS, THpa —— Ha Apyroil. OnHIT 1oKasaJj, 4To CTepXKeHb
C IpPY30M H THpefi HaXOAATCSA B PABHOBECHH, €CJIH TOYKA ONOPH HAXOAMTCA Ha
paccTofAHHH 25 CM OT THpPH H HAa PacCTOAHHK 25 CM OT B3BElLHBAEMOro TeJa.
Kaxkosa macca Tena M?

Pewerue. Ycnosse paBHOBECHA CTEPXKHSI OTpefeNfieTcd U3 YC/IOBHA pa-
BEHCTBA HYJIIO CYMMH MOMEHTOB BCeX CHJI OTHOCHTEJIbHO OCH, ﬂpOXO).'lHULeﬁ ye-
pe3 TouKy onopH. ( B o61uieM ciryyae BHGOP OCH POK3BOJEH. )

M3 ycsi0BHs 3a1aun caenyer, UTO JUIHHA cTepxHst paeHa 30 cm. Torna

mp-204+me-5=M-5 = M=Tkn

Omaem: 7.
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B4. B BepmuHax (Toukax 1 # 2) paBHOCTOPOHHEro TPEYTOJbHUKA CO CTO-
poro#t L noMetuen 3apsaasl ¢ B —29. Kakossl HanpasJ/ieHHe H MOIY/b BeK-
TOpa HaNPsXKEHHOCTH 3J1eKTPHYECKOro NoJiA B TOUKe 3, ABASOLLEHCS TPeTber
BepIIHHON 3TOTO TPEYroNbHAKA? V3BecTHO, UTO TOUeuHblit 3apsiy ¢ co3aaeT Ha
paccTosnnu L snexTpuyeckoe noJe Hanpskentoctbio E = 10 MB/m.

Pewenue. Crenap pucyHok (cM. pHc. 93), HalineM paBHOAEACTBYIOLIYIO Ha-
NpsDKeHHOCTed, co3aBaeMoA IByMsi 3apsiaaMi. [1pHMeHHB TeopeMy KOCHHY-

COB, MOJYYHM:
E = \/E} + E - 2E E; cosp = VE? + 4E? — 2E2F c0s60° = 17,3 MB/M.

Puc. 93.

Omsem: 17,3.

B5. Cserswascs TOUKa CO CKOPOCTLIO 0,2 M/C ABHKETCS MO OKPYKHO-
CTH BOKPYT [JIaBHOH ONTHYECKOH OCH COOGMpalolllel JHH3b B NJIOCKOCTH, Na-
paNIeIbHOA TTOCKOCTH JIHH3K! H OTCTAIOWEN OT Hee Ha paccrosiHue B 1,8 pasa
6ouibiie (pOKYCHOro pacCTOAHHS JIHH3bL. KaKoBa cCKOpoCTb H306paXKeHHs ?

Pewenue. Ecni MCTOYHHK IBHXKETCS 110 OKPY>KHOCTH BOKDYT IVIaBHOI ON-
THYECKOH OCH, TO H306paXkeHHe TaKKe BPALllaeTCsi BOKPYT INIABHOH ONTHYECKOH
OCH C TO# JXe YIJIOBOH CKOPOCTbIO, HO N0 OKPYXHOCTH Jipyroro paauyca. [To-
CKOJIbKY YIJIOBasi CKOPOCTb BPallleHHs He MEHSAETCS1, TO MOXKEM 3allHCaTh!

hW_»wn
Ry, Ry
Haiinem R; 13 nogo6us TPeYrOJLHHKOB:
52 - i .
Ry d
Bocnonsayemes: popMys10#t 111 TOHKO# JIHH3H:
1,1 1
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Yurem, uto d = 1,8F. Toraa:
l=-4_ ‘/2::-‘—/LR2=025M/C
f  9F’ R ! )
Omaem: 0,25.

Yacts 3

C1. [ToueMy KAHMaT 0CTPOBOB YMepeHHee H POBHee, YeM KJIHMAT MaTepH-~
KOB?

Pewenue. TennoeMKocTb BOIH MOPEH H OKEAHOB OIPOMHA, KOJIeGaHHS TeM~
nepaTypu! BO3AyXa B NpUOPEeHOH noJoce CMArYaIoTeH ( BLIPaBHABAIOTCSA ) 11O~
IVIOLLEHHEM H BhileJIeHHEM TeMNa BOLOH.

C2. HeGonbluas mai6a maccod m = 100 r COCKaNb3bIBAET N0 HAKIOHHON
IJIOCKOCTH, [M1aBHO NePeXoas B YTy OKPYKHOCTH, IIOCKOCTh KOTOPOH BepTH-
kanbHa. Hafinure paGoTy cun conpoTuBieHHs, eCJi TOYKA Hayasa COCKalb3bl~
BaHHA U TOUKA OTPbIBA OT OKPYKHOCTH PacnofioxKeHb! Ha BuicoTax H = 2,6 M1
h = 0,4 M HaJ ee UEHTPOM, KaK NOKA3aHO Ha puc 94.

Puc. 94.

Pewenue. 3anaqy MOXHO pPelIHTb, BOCNOJ/Ib30BABIIHCH 3aKOHOM H3MeEHe-~
HHSi MEXaHHYECKOH 3HEPruH, CYATaaA CUCTEMY OTCYETA, OTHOCHTEILHO KOTOpOﬁ

NOKOHUTCS HAKJIOHHAA IJIOCKOCTD, HHepLLHaJIbHOﬁ.

v

5
B Touke oTphbiBa Ha 1126y NeACTByeT LeHTPOCTPEMHTE/IbHASA CHJIA:

v? .
m—~ = mgsina.

2

A=mgH —mgh-m

2
Ipy sToM r8in a = h, Torma m% = 229&

A =mgH — mgh — mgh =mg(H—§h) =2 IIx.
Omeem: 2 Ix.
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C3. TennousonupoBaHHkIi cocys o6bemoM V = 2 m? pasnesneH Tensionso-
JIHPOBAHHOM NePeropoAKoN Ha ABe paBHbIe YaCTH. B OHOMA HaxomuTCs 2 MOJL
He, a B apyroii — Takoe e KoJndyecTBo MoJsib Ar. TemnepaTypa requs
T1 = 300 K, a remneparypa aproHa T = 600 K. Onpezeante napuuaibioe
JlaBJieHye aproHa B COCyJe Noc/e YA€ U ePeropoiKH.

Pewenue. Tlocae ynanenus neperopojxs TeMiiepatypa razos Bo BceM 06b-
eMe CTaHeT OAMHaKoBo# H paHo#i T'. [1apuyajibHOe JaBieHie aproHa onpeze-
JIfeTCs Ha OCHOBaHHH 3aKoHa Jla/ibToHa U3 ypaBHenus Kaanefipona-Merzene-
eBa:

pV =vRT.

Temneparype cHcTeMnl OCJIe YAa/IeHHs NEPeropoiKH HaXOAHM H3 3aKOHa

COXpaHeHHS SHEPTHH:

guR(Tl +Tp) = 2u-gRT.

_TNh+T
T= R
[Nomyuaem:
p=YE "’;IV’L ) o p—23135Ta
Omaem: 3735 Ia.

C4. Toueunnit 3apsa ¢ = 10 1K coapaet na paccrosHuH R sJeKTpHYEeCKoe
nose ¢ noreHuHanom @1 = 1 B. Tpu KoHueHTpHueckse cdephi ¢ papHycamu
R, 2R u 3R HecyT paBHOMEPHO paclipeie/IeHHbIE 10 HX NOBEPXHOCTH 3apAabl
¢1 = +2¢, g2 1 g3 = —2g cOOTBETCTBEHHO (CM. pHc. 95). 3HaueHHe NOTeHLUHA A
B Touke A, oTcrosiuedt oT cepbl Ha paccrosiHHe Ry = 2,5R ot LeHTpa coep,
g = 2,6. Uemy paBHa BeJIHUHKEA 3ap#Aa ga2?

Puc. 95.

Pewernue. 3anuieM NpHHLUAT CYTIEPMOIHIMH /15 TOTEHIHA/IOB:
p=uy + P2 + P3,



Petuenne papuanra Nel8 139

rIe @1, P2, P3 — TOTEHLHANbI, CO3[AABAEMbIE COOTBETCTBYIOLIMMH CepaMH.
M3 ycnoBus 3aapauu caemyer:

‘P0=K%-
Torna
—k(29+te =29\ _getdp. K_¢
o= K( 95R T s0) =K TARC R g
<pz=q—'—3"——‘£l753fp: = 62 nKa.
Omesem: 62 nK.

C5. B npouecce xonebanui B HaeaNbLHOM KO/e6aTeILHOM KOHTYpE B MO-
MEHT BpeMeHH ¢ 3apsiil Ha KouaeHcatope ¢ = 4 - 10~ Ka, a cuna Toxa B Ka-
tywke I = 3 mA. Tlepuon Konebauuit T = 6,3 - 1079 ¢, Haitaure amnautyay
KoJsieGaHu 3apsina.

Pewenue. B uaeanbHoM KOHTYpe SHEpTHs KoJieGaHHi COXPaHseTCs:

&£ LI _ g
2C 2 2C"
T=2nyLC, ¢% =q*+ LCI%.
OKOHYaTeILHO HMEEM:

22
Om = 1/q2 + ——TIJ = 5,0 uKa.

Omsem: 5,0 uKan.

C6. CKOJIBKO 3J1eKTPOHOB MOKHHET MeTaJTHYecKui wap emxocTthio C 3a
cuer poTosddexra, ecyiM Ha Hero nagaeT CBET C JJIHHOMA BOJHBI A MEHbIIE KPH-
THYeCKO#, a paGoTa BLIXO/a H3 MeTaw1a A? 3apsi S/IeKTPOHa e.

Pewenue. 3annmeM ypasnenne Ditnwteiina a1 ¢porospdexra:
h% =A+el.

3apsan wapa Q = CU. Toraa unco anekrpoHoB N = -8—. Teneps
=(ne - A1 =c(rs - 41
v=(r5-4)  e-c(r5-4):

N=(rs-2)5.
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Pewenne BapnanTa Nel9
Yaers 1

A7. B MomeHT Hayana HaGJlIOIeHHA pacCTOAHHE MEXKIY ABYMA Te/1aMH paB-
Ho 6,9 M. TlepBoe TeJ0 ABIXKETCS H3 COCTORHHUSA MOKOS ¢ ycKopenHem 0,2 EM’
Bropoe BHKeTCS BCJE 32 HEM, HMES HaYabHYI0 CKOpOCTh 2 M/c H ycKope-
Hue 0,4 EM"' Hanniwure ypashenye z = z(t) B cHCTeme OTCYeTa, B KOTOPOH

npn t=20 KOOPAHHATH TeJ anHHM&lOT 3Ha4Y€HMs, COOTBETCTBCHHO paBHLIC
I = 6,9, Ty = 0.

1) Ty = 6)9 + 071t2; Ty =2t + 0,2t2

2) z; =6,9+0,2t?, z, = 2t+ 0,4t?

3) z; =0,1t% 29 =0,6+2t+ 0,22

4) T = 619 + 0’4t2; Ty = 2t + 0,1t2

Pewerue. KoopanHaTa 06010 ABHXKYLIErOCH TEJIa MEHAETCS 110 3aKOHY:
2
z =z + vot + 9-2‘5-
TpuMeHuTEeILHO K HacTOALEH 3a/aYe NOACTABHM COOTBETCTBYIOIIHE 3Ha-
YeHHS B YPaBHEHHE H NIOMYUHM:
73 = 6,9+ 0,1¢;
T2 = 2t + 0,22,
Omeém: 1.

A12. Ipu xako#l TeMnepaType HaXOIHJICH I'a3 B 3aKPHITOM COCYAE, CJIH NPH
HarpeBaHHH ero Ha 140 K naenense BoapocJio B 1,5 pasa?
1) 7°C 2) 290 K 3) 10°C 4) 300K

Pewenue. 3annweM ypaBHenne Knanefipona-Menneneesa nia asyx co-

CTOSIHUA rasa:
pV =vRT; pV =vR(T+4).

n__T
2 T+AT
Haxomm T = 280 K = 7°C.

Omaem: 1.

A19, Ilpa peancTopa ¢ CONpoTHBJIEHHAMH R = 16 OM u Ry = 24 OMm, co-
eIMHeHHbIe NI0CJEeA0BaTeILHO APYT C APYroM, NOAKIIOYEHk! K HeTounMKy ¢ SJ1C
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12 B ¥ BHYTpEHHHM conpoTHRMerHeM r = 2 OM. Ha conpoTtusienun R; Bbie-
JIleTcsl MOWHOCTL P, a Ha cOnpoTHRIeHHH Ry — mowHocTs Pp. OTHomeHHe

% PaBHOo...
1) 0,67 2) 0,88 3) 1,41 4) 0,35
Pewenue. 1o uenu uxer
= B

Ri+Ry+r’

MomHoCT!
n= Ile, an = I2R2.

CaefloBaTeNbHO:

P

—P; = 0,67.
Omesem: 1.

A23. MakchmanbHas JJIHHA BOJIHB CBETa, Bh3kiBaiowero Gporosddexr ¢
TOBEPXHOCTH METAJIHUECKOH MIACTHHH, paHa 0,5 MxM. EcJiu Ha 3Ty nAacTHHY
NOAAaTh 3afiepXKUBAIOLIMA NOoTeHUMan, pashuifi 2 B, To doTosddekr HauHeTcs
NpH MEHHMAJIBHOH YaCTOTE CBeTa, PaBHOA. ..

1)5.10% Iy 2)1,1.10 I

3)3,3-10%8 Iy 4)2,2.10'5 Iy

Pewenue. Y13 ypapHenHsa DiHIITeHHA HAaHAEM 3Ty JJIHHY BOJIHbL

= h-&
hu—h/\0+eU.
hic—+eU
Y= ._EE___=1,1.1015 T

Omesgem: 2.

A25. T11aCTHIHHOBHIA Wap, AMEIOLIHA CKOPOCTb v == 2 M/c, HaJjleTaeT Ha
TaKoM XKe 1ap, pacnosioXXeHHbI Ha Kpalo cToJa, ¥ yepe3 0,5 ¢ aph OkasnBa-
10TCcs Ha noJty. JlansHoCTh 1oJieTa paBHa...

1) OTBeTHTb HeJb3fl, T.K. HEH3BECTHA BLICOTa cTosla H
2) 1m
3) 2m
4) 05m
Pewenue. B peaynsrare Heynpyroro yaapa waphkl NpuoGpeTyT CKOPOCTS,

KOTOpYIO HafiieM H3 3aKOHa COXpaHCHHA HMITyJIbCa, BPEMH NajecHHA H ABHKe-
HHS HX BriEpe] OJHO B TO XKe.
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mv=2mu = u=

Nl

HanpHoctb nioJieta L = ut = 0,5 m.
Omegem: 4.

Yacts 2

B3. JIra mapa maccaMu 1 Kr H 2 K& CKpeIJIeHhi HEBECOMBIM CTEPXKHEM.
LlenTp nepBoro luapa OTCTOHT OT LiEHTPa BTOPOTO iapa Ha paccTosinne 90 cM.
Ha kakoM pacCTOsiHHH OT LIeHTpa 6oJiee JIerkoro 1apa HaXOANTCS LIEHTP TsKe-
CTH CHCTEMbI?

Pewenue. LleHTp TSXKECTH CHCTEMBI HANAEM H3 YC/IOBHA PaBHOBECHS CH-
CTeMbl OTHOCHTENLHO LIEHTpa TsixkecTH. Byaem cunrath, uto paccrosuue or 1-
ro Liapa 0 LeHTpa Macc paBHo z. Toraa paccTosiHue OT LieHTpa BTOPOTo 1lapa
JI0 LIeHTpa Macc paBHO (90 — x). 3anuieM ypaBHeHHe PABHOBECHS! CHCTEMBI!

my-z=mp(90—2z) = z=60cm.

Omesem: 60.

B4, Tlnockuit KoHAEHCATOp ¢ NJIACTHHAMH pa3mepoM 16 x 16 ¢M H paccro-
SIHHEM MeXIy HAMH 4 MM NpHCcoeauHeH K noJiocaM Gataped ¢ 3JIC, paBHo#
240 B. B npocTpaHCTBO MeX/y NAACTHHAMH C IOCTOSHHOM CKOPOCTLIO 3 MM/ ¢
BJBHTAIOT CTEKJISHHYIO IJIACTHHKY ToJHHOA 4 MM. Kako#i Tox nofimer no ue-
nu? JluanexTpHuecKas NPOHHLAEMOCTb € = 7.

Pewenue. 3a BpeMs BABHXEHHA QM3JIEKTPHUECKOHN MJIACTHHKH MO LIEMH
npohzneT 3apsan;

¢=(C;—C)U =25 (e - 1)U

Bpewms Baprxenus t = % Tenepb HaliieM BETHUKHY CHJIBI TOKA:

~9_¢8S_ v -
I=1=E2(-1)U} =1528A,

Omsgem: 1,52.

B5. B paccenBaiouefi 1MH3e NOCTPOEHO MHHMOE, YMEHbLIEHHOE B 5 pa3
H306paxenHe npeamerta. Ecan paccTosiHue OT npeaMeTa A0 JIMH3bI PaBHO 1 M,
TO ee ONTHYECKAs CHJA PaBHa...

Pewenue. 13 opMyLl IHH3BI HMEEM:
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M3 ycnoBus 3apauu cnenyer:

OntHyeckas cuiia pacceHBaloLLel JHH3LI
1
—a =D = —4 an1D.
F AnTp
Omsem: —4.

Yacrtb 3

C1. lpa maneHbKHX IUAPHKa C OHOMMEHHBIMH 3apAAaMH MoJBelleHb Ha
H30JIHDYIOILMX HHTAX OQXHAKOBOH JJMHbI L B 0fiHOM TouKe. YTO Npou3oiiner ¢
IIAPHKAMH B YCJIOBHAX HEBECOMOCTH?

Pewenue. B ycnoBnsix HeBeCOMOCTH Ha ILIAPHKH GyIyT AeHCTBOBATh TOJb-
KO 3JIEKTPHUECKHE CHJIbI OTTAJIKHBAHHA; LUADHKH Pa3oiIyTCs HA PacCTOsIHHE,
paBHoe 2L.

C2. Jlsa xatepa taHyT Gapxy. CkopocTy kaTepos V1 H Vz, yroa Mexny ka-
HaTaMH . C Kakofi CKOPOCTbIO ABHKETCA 6apiKa, ecau BeKTophl V) 1 Vs B aan-
HBI/t MOMEHT BPEMEHH HafpaBJieHbl BAOJL KaHaToB (pHc. 96)?

Puc. 96.

Peuwenue. Cnenaem yeprex k 31oif 3agave (cM. puc. 97).




144 Peirierne 331aHHA YYeOHO-TPEHHPOBOYHEX TECTOB

Tlo Teopeme KOCHHYCOB MOXeEM 3aNHCaTh:
v= /v + vs+2v; -v;-cosa.
Omsem: v = /v + v5 + 2v; - v2 - cosa.

C3. Tennou3oaupoBaHHLI cocya o6beMom V = 2 M3 pasnenen Teno-
H30JIHPOBAHHO# NIEPETOPOIKOH Ha [Be PaBHLIE YAaCTH. ATOMBI I'eJIHst MOTYT CBO-
604HO TIPOHHKATDL Yepe3 MOPL B NEPETrOpojxe, a ATOMbI aproHa — Her. B na-
YaJbHLIA MOMEHT B OJHOH YacTH COCYJa HAXOAHTCSH Vi, = 2 MOJIb TeJiHd, a B
IPYTO# 4aCTH V4, = 1 Mosib aproHa. Temnepatypa Ty, = 300 K, a Temnepa-
Typa aproHa T4, = 600 K. Onpegesinte TeMnepaTtypy reJiusi oc/ie yCTAHOBKH
DaBHOBECHA B CHCTEMe.

Pewernue. Bocnoss3yeMcs 3aKOHOM COXPaHEeHHsl SHEPTHH H YCJIOBHEM paB-
HOBECHsI B CHCTEMe:

gR('UHe "THe +var - Tar) = (vHe + ’UAr)gRT-

VHe + VAr )
Omesem: 400 K.

C4. ToueyHnlit 3apsifi ¢ CO3/1aeT Ha pacCTOSHUH R aexTpHUecKoe noJe Ha-
npsxenHocTsio By = 63 B/m. Tpy koHuenTpHueckue chepsl pagnycami R, 2R
1 3R HecyT paBHOMepHO pacripe/ieJieHHbIe 110 TOBEPXHOCTSM 3apsibl ¢1 = —¢,
g2 = —q¢ H g3 = +q cooTBeTcTBeHHO (cM. puc. 98). Uemy paBHO 3HaueHHe
HaNpsXKeHHOCTH NOJS B TOUKE A, OTCTOSILIEA OT LieHTpa chep Ha pacCTOSHUH
2,5R?

Puc. 98.

Pewenue. 3naueHne Hanps»KeHHOCTH B TOuke A HafizieM Mo cJjefyolied
tdopmyae:

__ k-2g _Ey-2 _ _
Ba=—5Ry = "@ay = ~20B/Mm

Omsem: —20 B/m.
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C5. 3apsixkeHHbIi IADHK BJIeTaeT B 06/1aCTh MarHuTHoOro noJsist B = 0,2 T,
umen ckopocTs V. = 1000 M/c, NepneHaMKy/IsipHYIO BEKTOPY MarHUTHOMN MH-
Iyxuud. Kaxoit myTb OH NPOANET K TOMY MOMEHTY, KOIia BEKTOP €10 CKOPOCTH
nosepHercs Ha 1°? Macca wapuka m = 0,01 r, sapsz g = 500 MxKa.

Pewenue. [Ipmxxenue LiapHKa B MarHHTHOM 110/1€ OfNMUCLIBAETCH YPAaBHEHH -

EM:
2

= mu”
quB = B
OTkyna chenyet:
v= B
m

[Tepron ABHKEHHSA YAaCTHLILI IO OKPY>KHOCTH HAXOHTCH H3 COOTHOLIEHUA:
_ 2R _ 2mm
T=="=22
v qB
[TyTb, KOTOpRLIf NpPOfiieT LIAPHK K TOMY MOMEHTY, KOTZIa BEKTOP ero CKOpo-
CTH NoBepHeTes Ha 1°:

Omsem: 1,75 wm.

C6. CronbKO 3/IEKTPOHOB NMOKHHET MeTaJJIHYeCKHA Wap paauycoM R 3a
cuet doTosdeKTa, ec/in Ha Hero NajaeT CBET ¢ YaCTOTOR v, MeHbIle KPHTH-
yecKo#, a pa6oTa BHX0OAa H3 MeTasl1a A? 3apsaj 3MeKTPOHa e.

Pewenue. V13 ypaBreHna dfinwTefina ans ¢potoaddekra HaifeM Hanpsi-
MKEHHE Ha MeTa/JIHYECKOM Luape;
hv=A+4el.
DNeKTPOEMKOCTb MeTaJlInuecKoro wapa C = 4mweg R. 3apsi Ha Liape Haii-
heM:

_ _ f(hv—A
Q =CU =4neR (————e )
Tenepb YHCAO 3JIEKTPOHOB:

Q_ trghy, _ g
. AmegR
Omsem: ——620—-(hu - A)
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Pewenne Bapnanra Ne20

Yacts 1

A7. Ha pucynke 99A npeacraieH rpagnk HeKoToporo KoJe6anns. Kakoin
13 rpagHKoB Ha pHcyHke 99D npejcTaB.seT kojie6aHHe, IPOHCXOAsLLEE B PO~
THBOGA3e ¢ KoJieGaHNsIMH Ha pHcyHKe 99A?

X, M

Puc. 99.

1) 4 2)3 3) 2 4) 1

Pewenue. Tpadux kone6GaHus, NPOHCXOAALLENO B MPOTHBOGA3E K HCXOAHO~
MY, ABSIETCH CHMMETPHYHO OTPaXKeHHbIM OTHOCHTENLHO ocH Ot (BpeMenH).

ChnenoBarenbHo, 310 rpacduk 4, YTo COOTBETCTBYET 0TBeTy 1.

Omsgem: 1.

A12. 10 MO/ OIHOATOMHOTO HIEAJBHOI0 ra3a CHayaJsa OXJIaqHJIH, yMeHb-
LUKB [aBJIEHHe B 3 pa3a, a 3aTeM HarpeJi A0 NEpPBOHaYaJbHOH TEMIepaTyphl
300 K (cm. puc. 100). Kakoe k0JHUeCTBO TEIJIOTH NMOJYYHJ Fa3 Ha ydacTke
2 -3

7
3
ZA
1
e g l
300K T
Puc. 100.

1) 11500 IIx 2) 72500 Ox 3) 64000 Ox 4) 41550 Ix
Pewenue. 1 — 2 — cOOTBETCTBYeT H30XOPHOMY OXJIZXKIEHHIO:

h_P2 o 1,=P2.7-=1.30K=100K
Tl Tz 2 )24 1 3 K K



Petuuierine Bapranta Ne20 147

2 — 3 — CcoOTBeTCTBYET H300apHOMY HarpeBaHHUIO:

w_W
Ty, Ty
KoanuecTBo TensoTs:
Qus =AU + A= g-uRAT23 +pAVes (1)

B COOTBETCTBHH C |-M 3aKOHOM TepMOAHHAMHKH.
Tak ATy3 = T3 — Ty = Ty — T3, aHaJOTHUHO
p2AVi3 = poV3 —paVa.  (2).
W3 ypaBrenna Knanefipona-Mengeneesa poV, = vRT,, poVa = vRT;.
[MopcTaeus B (2), noayunm:
P2AVe3 = vR(T;3 - T3),
noacTaBuM B (1):

Q2 =vR(T3 - Ts)(% + 1) = guR(Tl - T3).

-9 X ok _ -
Q23 = 5 - 10 Mo, 8,31MMb.K(3OOK 100 K) = 41550 JIx.

Omsem: 4.

A19. Dnexrpryeckas LeNb COCTOHT H3 HCTOUHHKA TOKA M BHELIHEro Pe3H-
cropa. Ha pucynke 101 nokasan rpacuk 3aBHCHMOCTH CHJIbI TOKA B LieNH OT
conpotxB/eHHs pe3uctopa. 2JIC HCTOYHHKA TOKA paBHa...

I, A }

12 2
o\
O \\
NEAN

P

5 10 15 20 'R Om
Puc. 101.
1) 15B 2) 20B 3) 25B 4) 30B

Pewenue. BuinyieM OTAeNbHbIE TOUKY IpaduKa:
anaRy =250m, I; =6A.
asa Ry =50m, I) =4A.
[lo 3akony Oma 151 nosHON uenu:
& =1(R, +r), (1)
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HIR
E=DNL(Ry+ 7). (2)
Pewas 3Ty cHCTeMy AByX ypaBHEHHH, NOJYdHM:
e B-R o o
I — I
HJIA

£=30M-200M 65.4A=30B.

Omesem: 4.

A23. Ha pucynke 102 nipeacrabiena IHarpaMMa SHepreTHYeCKHX YPOBHeR
atoma. Kakoli H3 oTMeYeHHbIX CTpeJIKaMH NepexoioB MeXXAy IHEepreTHYeCKH-
MH YPOBHSIMH CONPOBOXKAAETCA NOIIONIEHHEM KBaHTa ¢ MHHHMAJIbHORK AMIHHOM

BOJIHbI?
F’
E,
E, 7
E,

E,
E,

E, 4
Puc. 102

1) cyposus E; Ha yposeHb
"¢ 2) cypoeus Eg na yposetb E;
3) cyposHsa E; Ha ypoBeHb Ep
4) cyposua E; Ha ypoBeHb E,
Pewenue. T1py nornolueHHH KBaHTa aTOM NEPEXOAHT H3 OCHOBHOTO COCTO-
SIHHS B BO3GYXKAEHHOE, T.€. ¢ HH3KOro Ha 60/1ee BLICOKHA YPOBEHD.
KBaHTy ¢ MHEHMaJIbHOM J/IHHOM BOJIHB COOTBETCTBYET MAKCHMaJ/IbHAs SHep-
THs.

~-t

_ he _ 2nhc
AE = S
CurepnosaresibHo, 3T0 nepexoa ¢ £y na Es.

Omeem: 1.

A25. Tlpu nceaienoBaHHH 3aBHCHMOCTH 3apsiia Ha OGKJIAAKaX KOHAeHCa-
TOPa OT NPHJICIKEHHOTO HANpsKeHHA Oblal NoaydeH H300paXKeHHHA Ha PHCYH-
ke 103 rpacux. CornacHo 3ToMy rpadHKy eMKOCTb KOHAEHCATOpa PaBHa...
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PRUYCY
12
0,8
0.4
2 4 6 8 UxB
Puc. 103,
1) 200 nd 2) 200 nd 3) 200 Mx® 450

Pewenue. Cornacno dopmyae g = CU caenyer, uto C = -3— BoabMém

nio6y10 TOuKY rpaduKa, Hanpumep, U = 5kBug = 1-107% Ka, roraa
_1:-107%K1 _30.10-9 @ = .10-12 b =
C= E-10°B =0,2-1077 ¢ =200-10""* ® = 200 nP.
Omsem: 1.
Yactn 2

B3. Ha crosiuryio Ha raiaaxoft ropH3oHTaNbHOA NOBEPXHOCTH TEJIEXKKY C
HEKOTOPO# BLICOTH NMphiraeT yenosex Maccoh 70 kr. [1poexuysi CKOPOCTH yesio-
BEKa Ha F'OpPH30HTAJIbHOE HanpaBJieHHe Nepell CONPHKOCHOBEHHEM C TEJIEXKKO#H
1,5 M/c. CKOpOCTb TeNleXKH C Ye/IOBEKOM NOCJie NPEDKKA cocTaBiia 0,5 m/c.
UeMy paBHa Macca TEIEXKKH?

Pewenue. Tak xaK BepTHKaNLHAA COCTABJAIOWIAA HCITYJIbCa YEJIOBEKA He-
penaércs 3eMJie, TO OHa FaCHTCH, H B 3TOH 3aJlaue COXPaHAeTCS Z-0Bas COCTaB-
JAIoILan uMmyabca (eM. puc. 104):

[
m E
13
e ol
Puc. 104.

mV, = (M +m)U.
Peuurasi 570 ypaBHenue, noJydum, uto

M=Ya=Uz o
Us
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1,5 M/c — 0,5 M/c .
= 2 L . = 14 a
M 0.5m/c 70 xr = 140 Kr.

Omeem: 140.

B4. B cocyn ¢ Bogo# onymieHa Tpy6ka. ITo Tpy6ke uepe3 Bogy NporycKaior
nap npH remnepatype 100°C. Brayane macca Boab! yBeJIHUHBaeTCs, HO B HEKO-
TOPbIA MOMEHT Macca BoJibl [IepecTaeT YBeJHYUBATLCS, XOTH N1ap No-npexHeMy
npomyckaior. [TepBoHayanbHas Macca Bogbl 230 1, a ee nepBoHayabHas TeM-
neparypa 0 C. Ha ckosibKO rpaMMOB yBeJIH4HJIaCh Macca BOAH?

Pewenue. Macca Bofibl TepecTaHeT YBEJIHYHBATLCA, KOTAA BCSA BOAA NpO-
rpeetcsi zo 100°C u Tensoo6men ¢ mapom npekpatutes. Bona macco m nosy-
yaJia TemnJo 3a CYeT Tervia, OTAaHHOTrO TapOM NPH €ro KOHIEHCALHH.

Tenno, ornaHHOe napom

oz = L - Am,
rae Am — macca CKOHIEHCHPOBaHHOTO Napa.

Tenno, nonyyeHnoe BojoH

Qnon = cm - (¢ — to).

Tax KaKk Qorg = Qnoax:
cem-(t—1to) =L-Am,

Am = S (t—to)

T
-k 4200 L% 023 xr - 100K
¢ Am= =42.103xr=42r1.
8 . 2,3.108 &%
" Kr

Rt Omegem: 42.

B5. Insa onpeneneHust nepdona AM(PaKUMOHHOA PellleTKH Ha Hee Hanpa-
BH/IH CBETOBOA MyYOK yepe3 KPacHbIA CBETOQHIBLTP, NPOIYCKAIOWHHA JIydH ¢
LHON BosHb 750 HM. KakoB nepuon pewieTkH (B MKM), eCJIH Ha 3KpaHe, OT-
CTOAIILEM OT PELUETKH Ha 1 M, paCCTOSIHHE MEXAY CTIeKTPaMH NepBOro Nopaaxa
paBHo 15 cmM?

Pewenue. YcnoBue rj1aBHbIX MAKCHMYMOB 1151 1M PaKIHMOHHON pelleTKH:

dsin¢ = k.
INepBriit nopsaaok cooTBercTByeT k = +1, paccTosiHHe Mexay AMppaKLH-
OHHBIMH JIHHHFIMH, COOTBETCTBYIOLUHMH k = —1 H k = +1, N0 YCJIOBHIO paBHO

[ (cM. puc. 105).
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Puc. 105.
Toraa
tgg="L2 = 00T8M _ 075 < 0,1,
B CHJTY MaJIOCTH 3HAUCHHA tg ¢ MOXHO MOJIOKHTD, YTO tg ¢ ~ sin ¢, T.e.
d-b=x = d=2LA

2L e
2-1m-750- 10 M 10-T v =
d= 15-10-2 =100-10"" M = 10 MKMm.
Omeem: 10.
Yacts 3

C1. INpuHuMnyuanbHas CXeMa 3JEKTPHYECKOH LienH NpHBefeHa Ha PHCYH-
ke 106. Llenb COCTOMT H3 HCTOYHHKA TOKA C OTJIHYHBLIM OT HYJISl BHYTPEHHHM CO-
TIPOTHBJIEHHEM, PE3HCTOPA, PEOCTATA H HEANbHLIX H3MEPHTENbHEIX TPHOOPOB:
amnep™eTpa H BoJILT™MeTpa. Mcrnoib3ys 3aKoHb OCTOSIHHOTO TOKA, NNPOaHaH-
3HpyATe NPHBENEHHYIO CXEMY H BbISICHHTE, KaK OYyIyT H3MEHATLCA NI0Ka3aHHs
NPHGOPOB NPH NepeMelLeHHH IBHKKA PeoCTaTa BJAEBO.

R
Er
TP
N\
)
Puc. 106.

Pewenue. Tak xak aMmnepMeTp H BOJILTMETP HAEAJbHD, TO CONIPOTHBJIEHHE
amnepmetpa pasHo 0, a BoJisT™MeTpa — GecKoHeuHo GoJiplioe.
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HpH NEpEeMEILCHHH IBHKKA BJIEBO CONTPOTHBJICHHE PEOCTaTa YMEHbILAETCA,
COOTBETCTBEHHO YMEHbILAETCA H ofLuee COMNPOTHBJIEHHE BHELLIHe# LienH:

1 1 1
2 -1,1
Rsw R; Ry
B cooTBeTcTBHH ¢ 3akoHOM OMa I/ MOJIHOM LIENH CHJIA TOKA, TEKYLIEero
yepe3 amnepmerp I = £ + r, yeanunBaercs. [Tokasanus BoasT™MeTpa Je-

BH
MOHCTDHPYIOT HanpsDKEHHE HA 3aXKUMax HCTOUHHKA, T.e. U = Rgy — IT, U TK.

I YBEJIHUHBAETCA TIDH NEPEMELICHHH NABHXXKA peocTaTa BJIEBO, TO IIOKa3aHHA
BOJIBTMETDA YMEHbILIAIOTCH.

C2. Papuyc opGHTBI, N0 KOTOPO# ABHXXETCH CNYTHHK IJIaHeThl, paBeH 9400 KM,
a ero nepHop o6pauienus paseH 7 4 40 MuH. Hafinure Maccy naaneTnl.

Pewenue. Crna rpaBHTalOHHOIO NPUTAXKEHUSA NJIaHEThI 3aCTaBJSET Bpa-
1LaThCA CIYTHHK N0 KpyroBoi op6ute. COOTBETCTBEHHO yDaBHEHHe IHHAMMKH
BpaLIATeJbHOro ABHKeHHsA GyaeT

mV2: _ ~mM
=G 1 (1)
IepHon BpailieHHs onpeaesercs no hopmyie
_2mr
=5 (2)
Pewas 31y cucremy, noayunm:
_ 4n?r8
M =g
’ . 2.0 43.1018 3
| M= 4 3,14 9,4 10 MH - —_ 6,47 . 1023 KL
2,752 - 108 ¢ - 6,67 - 101! Tr;‘—

H
Omegem: 6,47 - 10?3 kr.

C3. B unanHApe MO NOABHXHBIM NOPILHEM HAXOANTCS ONHOATOMHBINA Hie-
a/bHH#A ra3. [1py npoBefeHHH 3KCNepHMenTa ra3 pacLUHPSJIM H HarpeBaJii Tak,
yTO €ro 06beM yBeJHYHACS B 6 pa3, aGCooTHaA TeMNnepaTypa NOBLICHAACh B
1,5 pasa, a naBsieHHe yMeHblIWJIOCh B 2 pasa. IIpu npoBepke ONbiTa BbISICHH-
JI0OCb, YTO NOPLIEHb HENJOTHO NPHJEraj K CTEeHKaM LMIKHAPA H ra3 MOT Npo-
CayHBaTbCA CKBO3b 3a30p. Bo ckosbKO pa3s H3MeHH/ach BHYTPEHHASR SHEPrHs
rasa B LMIHHApe?

Pewernue. BHyTpeHHAs SHEPrUsA HASAILHOIO rasa
2
=N (1)
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rae N — 4HCJI0 MOJIeKyJl, T — Macca ORHO¥M MOJeKyJbl, V ~— cpelHss KBaj-
paTHYHAasA CKOPOCTb MOJIEKYJ.
Ces3b a6COMOTHOA TEMIEpPaTYPH H CPEIHEKBAAPATHYHON CKOPOCTH:
vi=3%L (g
rae k — noctoanuan Bosbumana. Tak kak N = v N4, rae N4 — uncso Apa-
rajipo, v — yHucao MoseH, N4 - k = R — yHuBepcasibHas ra3oBas IOCTOSTHHAS.
Tloactasus B¢é B (1), nosyunm:

U = SvRT,
HO VRT = pV,rotna U = ng.
CaenoBatenbHo,
h=3m » U=3mh,
TOrAa
§P2Vz
Up_ 2 =P Y2_1,,_3
U, 3 v, P W 2
51’1 1

OHeprus yBeJIHYHTCA B 3 pasa.
Omsem: DHeprus yseauuurcs B 3 pasa.

C4. dnexrpryeckoe rnoJsie 06pa3oBaHO ABYMS HEMOABHKHLIMH, BEPTHKA/Ib-
HO PacTOJIOKEHHBIMH, apaJIIe/IbHbIMH, Pa3HOHMEHHO 3apsKEHHBIMH HEmnpo-
BOJAIUMMH NIacTHHAMH. T1J1acTHHB pacroJioxKeHbl Ha paccTosiHHH d = 5 M
apyr ot apyra. Hanpsukennocts nons Mexxay nactuiamu E = 10% B/m. Mex-
Oy NJIaCTHHAMH Ha PaBHOM PACCTOSIHHH OT HUX MOMELIeH LIApHK C 3apsoM
g = 10~° Ka u maccoii m = 10 . [TocJie Toro, KaK 1apHK OTHYCTH/IH, OH Ha-
yHHaer nagatb. Kakyio ckopocTb GyJeT HMeTb LI2pHK, KOT1a KOCHeTCs! OHOM
M3 [IaCTHH?

Pewenue. 3apsia g MacCOR m HaXOIHTCH B 3JIEKTPHYECKOM H I'DaBHTaLHOH~
HOM noJsix (cM. puc. 107). Ero nosHas sHeprusi paBHa cyMMe rPaBHTaLHOHHOH
H 3JIeKTPHYECKOR SHEPrHi:

Wrp = mgy,
TJie y — paccTosiHie, KOTOPOE NPOJIETHT 3apsii BAOJb OCH Y 10 CONPHKOCHOBE-
HHSA C OTPHLATELHO 3aPSHKEHHOH NJIACTHHOM.

Wi =g ES.
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+q;§

mg

l

d —

++++++

Puc. 107.

T1py cONPUKOCHOBEHHH C TMJIACTHHOM CKOPOCTD 3apsiia paBHa V.
Torna 3akoH cOXpaHEHHS IHEPTHH

2
mgy +q- Eg mg" (1
rae
2
v=2%, @

rje t — BpeMA JBHXXEHHS 10 COIPHKOCHOBEHHSA.

2 .
oo o

TAe @z —— YCKOPEHHE, KOTOpOe NpHoGpeTaeT 3apAA NOA AeACTBHEM CHIL JIeK-
TpHUecKoro nons Fyy = q¢E, T.e.

ma.=qF = o= (4

INonenus (2) na (3), nosyuum:

=9
y=5Ld, (5)
noacrasuM (5) B (1):
2
mg—g—d+qu sz :
3=g_ qu qEd
4 Qx + m (a,,Eq+1)

INoactasnm (4) B 3TO ypaBHeHue:




Pewenne Bapuanta Ne20 155
1

_ (10—5 Ka-10°B-5-102 (( 102 kr - 10 m/c? )2“))5 _

0,01 xr-m 107° Ka - 10% B/m

2
:1’0,5%2- =1M/C.

C5. ITauneHTy BBeIH BHYTPHBEHHO HEKOTOPbII 06'beM PAHHOAKTHBHOTO PacT-
Bopa o6wLeH akTHBHOCTBIO ag = 3100 pacnaznos B cekynay. Uepest = 6420 MuH
aKTHBHOCTh 1 cM® KpOBH cTameT a = 0,41 pacnaznoB B cekyHny. Kakos nepuon
noJypacnaza paJHOaKTHBHOIO H30TONa B PacTBOPE, €C/H O6LIHH 06eM KPOBH
naupeHta V =6 a?

Omsem: 1m/c.

Pewenue. AKTHBHOCTb 1 cM3 XPOBH CO BpeMeHeM MeHSeTCs! 110 3aKOHY

a=ao-27F, (1)
IJie ap — HayaJbHas aKTMBHOCTB npenapara 1 cm3, T.e.
0=4 (@
ITponorapudmupyem ypasrenue (1) no ocHoBauHIo 2:
e __1 -1
10g2 o = T = T n . . )
B2 a0 :
nepefiieM K JeCATHYHOMY OCHOBAHHIO: 1
T _1lg2
e &
& ao
[ToncrasuB B 310 ypaBHeHHe (2), OKOHYATENLHO MOAYYHM:
T _ tlg2 _ 6,33u-lg2 —18yu.
gV lg0411>/c-6000 _ _633u-1g2
Ao 3100 P/c 1g0,794

Omeem: 18,9 u.

C6. DaekTpoH B aTOMe BOAOPOAA NepeLies H3 OCHOBHOMO COCTOAHUSA B BO3-
6yXKneHHoe, NoJyuHB 3Hepruio 12,75 3B. KakoBa HauGoJbiuas IJIHHA BOJIHHI,
KOTOPYIO MOXKET HTYYHTb aTOM BOAOPOJAA H3 3TOTO COCTOSIHHA? DHeprus /eK-
TPOHa B OCHOBHOM COCTOSIHHH aTOMa BoziopoAa paBHa (—13,6 aB); nocrosHHas
PunGepra R = 1,097 - 107 v~ 1.

Pewerue. Kak uspecto, AE = E, — E,.
E,=AFE+ FE; =12,73B — 13,6 3B = 0,85 3B.
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H3 reopun Bopa
n E,

s _ -13,63B _ -
n —-m—-ls = n=4,

FonyuenHoh snepruu (A E) n0cTaToMHO, 4TOGH aTOM nepeuies B BO3GyxX-
JeHHOe COCTOAIHHE, COOTBETCTBYIOLIEe YerBepToMy YpoBHio. Mso6pasum ama-

rpaMmy ypoeHei# (cM. puc. 108):

S

n=3
n=2
AE
n=1
Puc. 108.

Toraa oueBHHO, YTOGH ATOM H3Jy4HJ KBaHT CBETa C MAKCHMAJIbHOA AJyH-
HOM BOJIHBI, 3HEPTHs KBAHTA AO/MKHA GRITL MHHHMAaJbHA, M3 npuBenenHol Aua-

rpaMMbi YPOBHEN OYeBHAHO, UTO 3TO COOTBETCTBYET Nepexofy cn = 4Han = 3.

AEy =Eq—Es=E\(} — 1) =-13698(5% - 1) =066 3B.
Ho AFE = % comacHo runote3se [Tnanka, orkyna A = -AL‘%

63-10" Mk-c-3-108 M/c _ 4 o0 106w
0,663B-1,6-10-°x/sB 1,88-107° M = 1,88 Mxm.
Omeem: 1,88 MKM.

.
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