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AUWATrHOCTUUECKASA PABOTA

MHCTPYKUUA NO BbINONTHEHUIO paboTsi

Il BHINOMHeHUA paboThl Ho usuke oTBoAMTCA 3 Yaca 55 muHyT (235 mMuuyT). PaGora co-
cTouT U3 2 yacTeil, BKaoodammux B ceda 31 3amanue. _

B zanamnsax 1-4, 8-10, 14, 15, 20, 24-26 oTBeTOM ABJAETCA IeJO€ YHUCJIO HJIM KOHEYHAs
JecaTnyHada Apo6b. UMCIO 3amUILINTE B IOJie OTBETa B TeKCTe paboThl, a 3aTeM IepeHecUuTe IO
IpuBeJeHHOMY HMKe oOpasuy B OmaHK orBera Ne 1. Exupunel msmepeHus ¢puU3M4yeCKUX BeJTUYUH
nyucaTh He HY)KHO.

Omeem: 7 2 5 cM. B 6aanke: 3 7 9 5

OtBeTOM K 3amanumsam 5—7, 11, 12, 16—-18, 21 u 23 saABAsgeTCsa IOCJEIOBATEIBHOCTbL [IBYX
nudp. OTBeT 3anumInTe B IIOJIe OTBETA B TEKCTe PabOTHI, a 3aTeM NEepPEeHEeCHUTe II0 IMPUBEJEHHOMY
HIKe o0pasiy 6e3 mpo6esioB, 3alATHIX U APYTHUX AONOJHUTENbHBIX CHMBOJIOB B 6aHK oTBeToB N 1.

Omeem: AlB B 6ranre: 7 4 ].

1

OTrBeToM K 3amaHmio 13 saBasierca caoBo. OTBeT 3alMIINTE B IIOJIe OTBETAa B TEKCTe pPabOTHI, a
3aTeM II€peHecHuTe II0 IPUBEIeHHOMY HMKe o6pasimy B GiaHkK oTBeTOB Ne 1.

Omeem: BITPABO . B 6aanke: 13 Eln PIA BII]

OTBeToM K 3azaHuIo 19 u 22 sBasioTcsa aBa uyuciaa. OTBeT 3alHIINTE B II0JE€ OTBETA B TEKCTE
pa6oTeI, a 3aTeM IepeHecHTe IO IpPUBeJeHHOMY HHXKe 00paslly, He pasjeasad 4ducjga mpobejioM, B
6J1aHK oTBeTOB Ne 1,

Omsem: (1,4 * 0,2) H. B 6aanke: 22 1 9 40 ’ 2

OtBer K 3aganuaMm 27—31 BKJIOuYaeT B cebA MOAPOOHOE OMMCAHME BCEr0 XOJa BHINOJHEHHS 3a-
maHus. B 61arke orBeToB Ne 2 yKa)KUTe HOMED 3aJJaHUA U 3AIUIIHNTE €ro IOJHOE DeIneHue.
IIpu BrIUMCIeHHAX pa3pelllaeTCs HCIOJIb30BATH HEIIPOTPaMMHPYEMEIN KaJbKYJIATOD.
Bce 6a1anku ET'D 3anmoaHANTCA APKMMH YepPHBIMH 4YepHUIaMHU. JJomycKaeTcsa HCIOJIL30BaHUE
reJIeBOH, KanM/UIAPHON MJIK IIepbeBOH pyUYeK.
IIpu BRIIOTHEHUM 3aJaHUHA MOYKHO IIOJIL30BATHCSA YEPHOBHKOM. 3aIlNICH B YePHOBHUKEe HE YYH-
THIBAIOTCA MDY OIeHUBAHHUU PabGOTHI.
Banasl, moaydyeHHbBle BaMU 3a BHIIIOJHEHHBIE 3aJaHHUA, CyMMHUPYIOTCA. IlocTapaiiTech BBINOJI-
HUTB KaK MOXXHO GOJIbIlle 3aiaHuil 1 HaOpaTh HanboJIiblllee KOJIUYEeCTBO OaJIoB.

Menaem ycnexa!

Hwxe mpuseneHnl cipaBOYHBIE JaHHbIE, KOTOPBIE MOTYT IOHANOOGUTHCA HAM IIPH BEHIITOJTHEHHUH
paboTei.
Hecamuunvie npucmasrku

HaumenoBanue | O6oanauenne | Muoxureas | HaumenoBamue | O6o3mauenne | MuoXHTENAD
rura r 10° CaHTH c 1072
Mera M 10° MHJLIA M 1073
KHJIO K 10° MUKPO MK 107°
TeKTO T 10° HAHO H 10~
Jenu I 107 MHKO o 107




Koncmanmut
YUCJIO T

YCKOpeHUe CBOOGOTHOTO MaJleHUus Ha 3eMJie
rpaBUTAllMOHHAA IIOCTOAHHAA

rasosas IIOCTOSAHHAA
noctosaHHasa BoabnmMana

nocrogHHaaA ABorazpo

CKOPOCTh CBETA B BaKyyMe

K02(h(pHUIIMEeHT TPONOPIIMOHAJILHOCTH B 3aKoHe Kynona

MOJAYJIb 3apsAja dJIEKTPOHA (3JIeMeHTapHBIN 3JIeKTPUUeCKU 3apan)

nocroaHHasa Ilmanka

n=3,14
g =10 m/c?
G = 6,7-10 " H-M?/xr?
R = 8,31 Ix/(Moab-K)
k=1,3810"2 /K
N, = 6-10?% moas
c=310%m/c
1

4me,
e=1,610""Kn
h =6,610* Ix-c

k=

= 9-10° H-m?/Kn®

Coomnowenue mexcdy pasnuinvimu eQUHULYAMU

TeMIeparypa
aTOMHadA €eJHUHHUIIa MacCChbl

1 aToMHaA eINHHUIIA MAacChl 9KBHBAJIEHTHA

1 571eKTPOHBOJIBT

0K =-273 °C
1 a.e.m. = 1,66:10 2" kr

1sB=1,

931,5 MaB

6-107"° I

Macca wacmuy

3JIEKTPOHA 9,1-10 * kr ~ 5,510 *a.e.m.

MIPOTOHA 1,673:10"%" kr ~ 1,007 a.e.M.

HelTpoHa 1,675-102" kr ~ 1,008 a.e.m.

ITnomnocmov MIO0JICOJIHEYHOI0 MacJja 900 KI‘/M3
BOJbI 1000 kr/m* AJIIOMHUHUSA 2700 kr/m>
IpeBecUHbI (COCHA) 400 xr/m° JKesesa 7800 xr/m°
KepocHHa 800 kr/m° pTyTH 13 600 kr/m°
Yoenvnas mennoemxocms

BOJBI 4,2-10° Iix/ (k1K) AJTIOMUHUSA 900 IIx/(xrK)
Jbga 2,1-10% I /(xr-K) Menu 380 I« /(krK)
xejesa 640 Ix/(xr'K) YyTyHa 500 x/(xr-K)
CBHHIA 130 Ox/(xr'K)

Yoenvnana menaoma
napoo6pa3oBaHMUSA BOABI
IJIaBJEeHUs CBHHIIA
IJIABJICHUA JIbAA

2,310° ITox/kr
2,5-10* Ik /kr
3,3-10° I»x /KT

Hopmanvhvie ycnosus

nasaenue 10° ITa, Temnepatypa 0 °C

Moanapnaa macca
a3ora

aproHa

BOJOpPOJA
BO3JIyXa

rejgus

28:107% kr/moub KHCJI0poJa
40-1073 xr/Moub JUTHA
2:10°% kr/mMoun MoJaubaeHa
29-10°% kr/moub HeoHa

4-10°% xr/moub YIJIEKHCJIIOTO Ta3a

32:107° kr/monb
6-10°% kr/Mounb

96-107° kr/MoIB
20-10% kr/Mounb
44-107% kr/mMonb




BAPMUAHT 1

Yactb 1

OTBeTamu Kk 3agaHusM 1-23 aenswTcsa uudpa, CroBo, YACNO UNU nocrneaoBaTenbHOCTL LUMdp Unu
yucen. 3anuuivTe oTBET B NOJe oTBETA B TekcTe paboTel, a 3aTem nepeHecute B BITAHK OTBETOB Ne 1
cnpasa OT HOMepa COOTBETCTBYIOLLErO 3afaHns, HaYMHas C NepBON KNETOYKW. Kaxabin CUMBOS NULINTE B
OTAENbHOW KNeTouke B COOTBETCTBUM C NpuBeAeHHbIMU B BnaHke obpasuamu. EavHnubl nsmepexnusa du-
3UYECKUX BENNYUH NUCATb HE HYXHO.

1. [Ilo npamoiil ynuile ABUXKETCA aBTOMOOMIb. 3aBUCHMOCTh €r0 CKOPOCTH OT BpeMEHH IIpeJCcTaB-
JleHa Ha rpaduke.

AUy, M/C
20 kr ;
\ -
10 AV ‘
N | LA
di
0 10 20 30 40 t,c

Onpeaenure, KAKOM MyTh OPOIJeH aBTOMOOMIeM B MHTepBaje BpemeHu oT 30 go 40 ¢?

Omgem: M.
AN
2. YerThlpe OAMHAKOBBLIX KHPIOHMYA MacCcoii m = 2 Kr KaXAbLIA CJIOMKEHHI B
crouky (cM. puc.). Onpenennre, HACKOALKO YBEJIMUYUTCA MOLYJb CHJIBL N, 4
JeHCTBYIOIell CO CTOPOHHI NEPBOrO0 KUpPNH4Ya Ha BTOPOU, €CJIH CBEpPXY IIO- 3
JIOKUTH ellle OJUH TAKOH Ke KUPIHY? 2
1
Omsem: H. 77777
yh
3. Ilo B3aMMHO NEePHNEHIUKYJAPHBIM IePeceKalonUMCA NPSAMBIM JBHXKYT-
cA JBa Teja, KaK IIOKA3aHO HA pPHMCYHKe. MoAyJab MMIyJbCa HEepPBOTO ;,
Tesa p; = 3 Kr -M/c, a BTOporo Teja ps; = 4 Kr - Mm/c. KakoB mogynas O— X
HMITYJbCA CHCTEMEBI 3THX TeJ IocJje uX abCoMIoTHO Heynpyroro yaapa? )\ Bz
Omseem: Kr ' mM/c. o

4. VueHuK, BHINOJHAA JaGOpaTOpHYIO paGoTy IO MCCJIEJOBAHHUIO YCJOBHIl DAaBHOBECHSA phIUAra,
3aHeC IIOJIyYeHHbIE Pe3yJIbTaThl B Tabaumy:

Fl, H ll, M Fg, H l2, M
30 ? 15 0,4

Onpenejm're, KaKOBO ILIeYo [, ecJau pbeIYar HaXxXOoOMUTCA B PaABHOBECHH.

Omeem: M.




5.

HBa rera — A u B — aBmxyTcs mo npsiMoit Baosb ocu Ox. Ha pucyske npuBejeHsl rpadu-

KM 3aBUCHMOCTH KOODAWHATHI KaXXJOro TejJa OT BpeMeHH. Brifepure nBa BepHBIX yTBepKje-
HHA O XapaKTepe ABHMKEHHS TeJl.

x, M A
30
20
10

0

-10

-20

1) WHTepBas MexAy MOMEHTAMH IIPOXOKAEHUSA TeJioM B Havasia KoopaAuHAT cocTaBiseT 6 c.
2) Temo A gBUraJioch paBHOYCKOPEHHO, a TeJ0o B paBHO3aMeJieHHO.

3) IIpoexknus yckopeHus tesxa B Ha och Ox mosioKuTeIbHA.

4) Ckopocts Tesia A B MOMeHT BpeMeHHM 4 ¢ paBHa 20 m/c.

5) B Tor MomeHT, Korga teso B ocraHOBHMIIOCH, PacCTOAHME OT HEro OO Tejia A COCTaBJIAJIO
15 m.

Omsem: C‘:’

B snabopaTopum Ha AE€MOHCTDPAIlMOHHOM CTOJie CTOAT KamepToH Ha 440 T'nm u akBapuyMm c

Bogoi. Ilo HOKKe KaMepTOHA yAAPUJIN MOJOTOUKOM.

Kak mM3MeHATCA CKOPOCTE 3BYKOBOI BOJIHBI M 4YacTOTa KoJie0aHHMH IpPHU Iepexofe 3ByKa H3
BO3AYyXa B BOAy?

Ona KakA0N BeJMUMHBI ONPEeJeINTe COOTBETCTBYIONINH XapaKTep U3MeHEeHU !

1) yBenuuTcs

2) yMEeHbIIUTCS

3) He UBMEHHUTCA

3anumute B Tabiuuy BuIOpaHHble HUMPHI IO KaXXKA0#H (uandeckoil BeJuuuHbl. 1ludpsl B
OTBETE MOT'YyT HOBTOPATBHCH.

CKOpOCTh 3BYKOBOI! BOJIHEI Yacrora xKoJsebaHuit

Teso GPOIIIEHO C MTOBEPXHOCTH 3€MJIM IIOf YIJIOM O K FOPHU30HTY CO CKOPOCThIO v. CompoTus-
JIeH¥e BO3AyXa NpeHeOperkHMO MaJio.



10.

YcTaHOBUTE COOTBETCTBHE MEXAY (PU3MYECKHMH BEIHUYMHAMH, XapaKTePHU3VIOI[MMHU IBHIKe-
HUEe Teja, U QoOpMYyJIaMU, II0 KOTOPLIM MX MOKHO OIPEAEIHTb.

K xaxknoii mosunum nepsBoro croabia moadepuTe COOTBETCTBYIOIYIO ITO3UIUIO BTOPOrO M 3a-
numuTe B Tabauiy BoIGpaHHbIE ITUGDEL.

OPU3NYECKHUE BEJIMYUHbBI POPMYJIbI
A) Bpemsa riom;ema t Ha MaKCUMAJBbHYIO v sin? o
BBICOTY 1) 2g
B) maxcumanbHas BbICOTa A HaJ IOPH30H- veos?
TOM 2) —
g
2 .
3) v° sin 2a
2g
1) vsina
g
A b

Omeem:

B cocyne HeuaMeHHOro o6'beMa HAXOAMTCA MAeasbHBIA rad B KojudecTBe 2 moib. Ilocsie To-
ro, Kak B COCyJ A00AaBUJIHM ellie OAUH MOJIb I'ada M YBEeJWUYHJM TeMIepaTypy, AaBjieHHWe rasa
Ha CTEHKH COCy/[a yBeJHUYHJIoch B 3 pasa? Bo CKOJIBKO pas yBeJHUNIN TeMIepaTypy?

Omeem: .

Ilpomecc M3MEHEHUs COCTOAHUSA WAEAJILHOTO OJHOATOMHOTO Tasa IpeAcTaBjeH Ha p—T-pua-
rpamme. I'as coBepuiaer pabory, paBrHyo 4 kl[)x. HeMy paBHO KOJHYECTBO TEIIOTHI, IOJIY-
YyeHHOe rasom?

P, 10° kITa 4
Z3 B ety e 1’"".“"“.
R Ea e s s
24b T 4emmd
! ' ' ' —>
0 300 T K

Omeem: KK,

Ha pucynke mnpuBeaeH rpauk 3aBUCHMOCTH TeMIepaTypbl T RA
’
TBEPAOTO Tejia OT OTAAHHOIO MM KOJIMYecTBa TelsoTel. Macca
tena 5 Kr. KakoBa yaeabHas TeIJIOEMKOCTBH BeIlleCTBa 3TOTrO 400
Tena?
300
Omasem: Hax/(xr-K).
200 >

0 100 200 @, xllx



11.

12.

13.

14.

C wujgeanbHBIM Ta3oM IIPOHCXOAHUT UIHMKJIHYECKHH

p.xlla . |

npouecc 1-2-3-4-1, pauarpamma p—V KOTOpOro 1- 5
ImpeAcTaBJieHA Ha PHCYHKeE. MunumanbHas 200 ; e

TeMIepaTypa, JOCTHraeMas rasoM B 3TOM IpoIecce, | ;

cocraBasier 300 K. BriGepuTe ABa BepHEIX YTBep- 100 T —t 4 3
JKIeHMs O NUKINYeCKOM IIpollecce. : ‘

1) Pabora rasa npu ero n3obapu4yecKOM paclIiupe- >

0 1 2 3 4 V,n

Huu paBHa 100 k.
2) KosmuecTBO BellleCcTBa rasa, y4acTBYIOILEro B IIMKJNUYECKOM mpornecce pasHo 0,12 mousd.
3) Pa6ora, coBepIllleHHaA HaJ ra3oM IIpH ero m3obapuyeckom cxxaru, pasHa 100 IIx.
4) MaxkcumajabHaA TeMIlepaTypa B IHKJIH4YecKoM Iporecce Oosbire 900 K.
5) KosmuecTBO TEIJIOTHI, IIeEpeJaHHOE Tragy IIpHM M30XOPHUYECKOM HarpeBaHWU MeHbIIIe
400 Ox.

Omeem: l:‘j

OaHOMY MOJIIO MIEaJbHOrO ra3a B M30TEPMUYECKOM IIpolecce ObLIO IIepeJaHO KOJHUYIECTBO Te-
mwaoTel . Kak ndMeHUIIHCH B peayJIbTaTe 3TOro 00'beM ra3a M ero BHYTPEeHHAA >Heprua?

Jns Kasxaoil BeJIMYUHEI ONpeJeINTe COOTBETCTBYIOIHHA XapakTep U3MEeHEeHH:

1) yBesuuuniach

2) ymerbIIHJIACH

3) He M3MEHHJACH

3anumute B _Tabauny BeIOpaHHBIe UGMPHI I8 Kaxaoi ¢usudeckoii BeauuunHel. Iudpur B
OTBETE€ MOr'YT MOBTOPATHLCH.

O6BeM rasa BHyTpeHHAA 2Heprud rasa

Kak manpassieHa (66epx, 6HU3, 61€60, 61pa6o, om nHabrwdamens, k¥ nabnrodamenio) cuia
Amnepa, geiicTByromiasg Ha IPOBOAHHUK Né 3 cO CTOPOHBI ABYX Apyrux (cMm. puc.)? Bee mpo-
BOAHHMKHU TOHKHE, JIeAKAT B OGHOU IIJIOCKOCTH M MapajlieJbHBI APYr Apyry. Ilo mpoBoguuxam
uaeT OAUHAKOBHIM TOK cunoii I. OTBeT 3amuuinTe CJI0BOM (CIOBaMHU).

--- —>- - Nel

--- < - Ne 2

--- < -- Ne 3
Omeem: .

R

Onpezenunte, HACKOJbKO HM3MEHHUTCA COOPOTHBJIEHHE YyUYaCTKa A
menu AB, M300pa)KeHHOr0 Ha PHUCYHKE, €CJH KJIoUY K 3aMK-
HyTb? CompoTuBiIeHMe KaXJOro pe3uctopa paBHo 2 OM. R R

Omeem: Om. Bo
10




15-

16.

17.

18.

B osHOpOosHOEe MarHUTHOe IOJNe MOMeIeHA IJIOCKAA paMKa. JIMHMM MATHUTHOH HHIYKIIMH
IOJIs MEePIEeHANKYJIAPHBI ee IIJIOCKOCTH. MarHUTHBIN IIOTOK dyepe3 paMky paseH 0,01 B6. Ue-
My OyfeT paBeH MarHUTHHIN IIOTOK Yepe3 PaMKYy, €CJHU ILIOIM[AaJb PAMKH YBeJIMUYUTHL B 3 pasa,
a MHAYKIUMIO MarHUTHOTO IIOJIA YMEHBLIIUTE B 3 pasa?

Omeem: BG6.

Kongencarop emkocrtsio C = 0,2 MK® NOAKIIOUEH K MCTOUYHUKY NEPEMEHHOrO HANPAKEHHH.
B Tabamune npezxcraBiieHa 3aBUCHMOCTb 9HEPIHM 3JEKTPHUUECKOro IOJIA KOHJEHcaTopa OT Bpe-
MeHHU. Bribepure nBa BEpPHBIX YTBEDIKIEHHS, OMMCHLIBAIOI[ME IIPOIECCHI, IIPOMCXOASAINUE B

KOHJIEHCATOpeE.
t, MKC 0 1 2 3 4 5 6 7 8
w, 2,5 | 1,25 0 1,25 | 2,5 1,25 0 1,25 | 2,5
MK JDK

1) HanpsakeHue Ha KOHIEHCATOpPEe H3MEHAETCA C MEePHOAOM 4 MKC.

2) MakcuMajibHOe 3HaYeHHe HalpAXKEeHUs Ha KOHJeHcaTope paBHO 5 B.

3) B MomeHT BpemMeHH 2 MKC 3apA[ KOHAEHCATOPA PaBeH HYJIIO.

4) B MoMeHTHI BpeMeHU 4 MKC U 6 MKC 3apsiibl KOHAEHCATOPa OZUHAKOBHI.
5) Ilepuox KoneGaHUA 3apAga Ha KOHAeHCATOpe paBeH 4 MKC.

Omeem: I:]:

B samosHeHHOM BOZOIH IPO3PaYHOM CcOCyZe HaxoAuTcAd AUMpaAKIHMOHHAA pellleTKa. Pererka
OCBeIlaeTcA MapajjeJbHBIM IIY4Y4KOM MOHOXPOMATHYECKOrO CBETa, [aJaloliuM IepIeHIHKY-
JIAPDHO €e TOBEPXHOCTH uYepe3 OOKOBYIO CTEHKY cocyda. Kak H3MeHATCS 4acToTa CBETOBOH
BOJIHBI, [Tafalolleil Ha pelIeTKy, M YroJ Me:KAy HOPMAaJbI K pelleTKe U NepBbIM JudpaKiiu-
OHHBIM MAKCHMYMOM IIpM 3aMeHe BOJLI B COCYA€ IIPO3pauyHOH KHUAKOCTBHIO C OOJIBIIIMM IOKa-
3aTejieM IpeJIOMJIeHUsA?

s Kax)aol BeJMUYHUHBI OIPEeAEJUTEe COOTBETCTBYIOIIHM XapaKTep N3MeHEHHA:

1) yBenuuurcsa

2) yMeHBIIUTCS

3) He UBMEHUTCA

3anumunTe B Tabauny BeIOpaHHBIe HUGPHl A Kaxaoro orsera. Iludpel B oTBeTe MOryT IIO-
BTOPSATHCSH.

YacToTa BOJHEI CBeTa, Yron Mexay HOPMAJBIO K pelIeTKe
JOCTHUTAIONIETO PellleTKH ¥ IepBHIM AUGPAKIIMOHHEEIM MAaKCUMYMOM

ITonosxknTEeNIbPHO 3apAMKEeHHAA YacCTHIA MacCoil m ABMIKETCH MEPHEeHINKYJIAPHO JHHHUAM HHIYK-
LMY OJHOPOZHOTrO MAarHUTHOIO MOJIA B mo OKPYHOCTH pagumycoM R. 3apAz 4acTHUIILI PAaBeH (.
YcTaHOBHUTE COOTBETCTBHE MEKIY DU3NUYECKMMH BeJIHUYHHAMU B QOPMyJIaMH, II0 KOTOPBIM HX
MOXXHO paccuuTarb. K KaXkao#i mO3UIIMKM IepBOro CToJ0Ia MOAGEPUTE COOTBETCTBYIOIYIO IIO3H-
LIMI0 BTOPOI'O M 3alUIINTe B Tabiuny BEIOpaHHEIE IUGPHL I0A COOTBETCTBYIOIMIUMHU OYKBaMHU.

11



PHU3NYECKHE BEJINYMHDBI POPMYVYJIBI

A) mepuon oOpallleHMsI YacTHUIhI IIO 1) qm
OKPY’KHOCTH RB
B) ckopocTh ABUKEHUA YACTHUNHI IIO 2mm
OKPY’KHOCTH 2) 4B
3) gBR
m
4) gmBR
A B

Omeem:

19. Tlpotor 'H ¥ Aap0 HEHM3BECTHOrO HM30TONA ABIAIOTCH DPE3yJbTATOM DEAKIUH sAapa 2« Al u
1 Y 13

Q-4aCTHILbI gHe . Onpep;e.;m’re, CKOJIBKO IIPOTOHOB U HeﬁTpOHOB COEPHKHUT AAPO AAHHOI'O H30-

TOIlA.

Yucso npotoHoB | Yueao HeHATPOHOB

Omeem:

B 6aank omeemos No1 nepenecume moavko uucaa, 6e3 npobenos u Opyzux OONOJLHUMENb-
HbLX CUMB0JL06. ‘

20. Ha pucynke npejcrasjieH rpadVK H3MeHeHHS MacChl PafMOAKTHBHOIO M30TOIA C TeYEeHHEM
BpeMeHH. UemMy paBeH NepHOJ MOJypacmnaga 3TOro u3oromna?

m, MI"A

3
2
1 -

T ~—

0 1 5 3 456 78 1 ue

Omeem: Mec.

21. HUsyuas doroadderT, Ha MeTAJNIMYECKYI0 IJIACTUHKY HANpaBHJIM IYYOK CBeTa OT Jasepa.
NHTEeHCUBHOCTD JIA3EPHOro M3JIYy4€HUSA IIJIaBHO YBE€JIHMYHMBAIOT, HE M3MEHASA €ro 4acTOThI. Kax
B pe3yJibTaTe 3TOr0 U3MEHAETCS YHUCJO BbLIETAIOIIUX B €JUHHUIY BpeMeHH (POTO3JIEKTPOHOB H
HX MaKCHMAaJIbHAA CKOPOCThH?
Jlna KaKIoll BeJIUYUHBI ONPEeIeJIUTEe COOTBETCTBYIOIUIM XapaKTep U3MEHEHUA:
1) yBesuuuBaeTcs
2) yMeHbIIaeTCA
3) He MeHsaeTCA

12



danuiiuTe B TabauIly BhIOpaHHBle OUGPHL JIA KakAoW GuaMdecKoit BeawduHbI. 1[udpsl B
OTBETE MOTYT IHOBTOPSTHCS.

Yucso ¢poTo3IeKTPOHOB B eAMHMUILY BpeMeHH | MaKcuUMajbHas CKOPOCTh (DOTODJIEKTPOHOB

22. Ha pucyHke mpusejeHa (oTorpadus yCTAHOBKH AJIA H3yUe-
HHUs cBoGogHoro nasenusa teia. IlIkana nureiiku mporpagyu-
poBaHa B caHTHMeTpax (cm). IlorpenrHocTh U3MEpeHHSA paB-
Ha lieHe feneHus guHeliku. OnpenesnTe BHICOTY, ¢ KOTOPOM
yIaJ MapuK ¢ yY4eTOM HOTrPEeInHOCTH.

5

A=
u=
—
n-
U=
.

Omesem: ( + ) cMm.

B 6aank omeemos MNé1 nepenecume moavko uucaa, 6e3
npobenos u dpyzux GONOLHUMELbHLLY CUMBOJLO8.

—

23. VYueHMK HM3ydYaeT CBOMCTBA MAATHHUKA. B ero pacnopsiyKeHHH HMEIOTCA MAATHUKH, NIPEICTAB-
Jdapiue coboil CIJIONIHOH IMapHMK, 3aKpeIlIeHHBbIN HAa HUTHU. [IJIMHBI HUTel, 00beMbI CILIOII-
HEBEIX IIADHKOB M MaTepHaJl, U3 KOTOPOI'0 OHM CJeJlaHBl, IpUBeJeHbl B Tabmuie. Kakue us ma-
ATHUKOB HYXHO HCIIOJb30BaTh MOJSA TOro, UYTOOBI HA ONBITE OOHAPYKHTh 3aBHCHMOCTH
nepHojia KoJjiebaHuii MasTHAKA OT ero JAJUHBI?

Ne | OnuHa MasgTHHUKA, M O0beM mIapuka Marepua, B3 KOTOPOro Crie-
JIaH IIapUK

1 1,0 5 cm® epeBo

2 1,5 8 cm® ZepeBo

3 2,0 8 cm® AJIOMAHUH

4 2,5 5 cm® IepeBo

5 1,0 5 cm® ATIOMHHHT

B orBeTe sanuinnTe HOMepa BBHIOPAHHBIX MasATHHKOB.

Omeem: [::

YacTs 2

OTBeTOM K 3agaHuaM 24—26 sBnsieTcs Yucno. 3anuwinte 3TO YUCNO B None OoTBeTa B TekcTe paboThl, a
3atem nepexecute B BJIAHK OTBETOB Ne 1 cnpaBa OT HOMepa COOTBETCTBYIOLLEro 3aflaHusl, Ha4ynMHas C
nepeon KNetodkn. Kaxabiit CUMBON NUILNTE B OTAENbHOW KMeTodYke B COOTBETCTBUMM C MpUBEAEHHbLIMU B
6naHke obpasuamu. EquHULLI U3MepeHUst hN3NYECKMX BENUYNH NMUCATL HE HYXHO.

24. 3aBUCUMOCTb CMENICHHA IPy3a IPY:KUHHOTO MAaATHUKA OT BPEeMeHH UMeeT CJeIVIOLIHil BU:

. 2n
x = AsmTt, rae uepuon T = 2 ¢. Yepes Kakoe MHUHHUMAJbHOE BpeM#A, HAUMHAS C MOMEHTA

t = 0, moTeHUMaNbHAA dHEPrUA NePOPMHUPOBAHHON MPYIKMHBI MAATHUKA JOCTUTHET IIOJOBH-
HBI CBOEr0 MaKcumMyma?

Omeem: c.
13



25. K o6arapee ¢ 9JIC & = 10 B u BHyTpeHHHM conporusiesueMm r =1 Om
[IpUCOeIUHEH KOHAEHCATOp eMKOCcThio C = 2 MK®D.
B HayasbHBIII MOMeHT BpeMeHHU Kjiou K 6vL1 3aMKHYT (cM. puc.). Ompe-
IeJuTe, KAKOM CTaHeT 9Heprus KOHJeHcaTopa 4epe3 AJIUTEJIbHOE BpPeMs
mocJjie pasMBIKaHMs Kiaioua K, ecsu COIpOTHBJIEHHE pe3ucTopa
R =10 Om?

Omeem: mIx.

26. C noMombi0 TOHKOH coOuparolei JUH3BI MOJYYeHO AeHCTBUTENIbHOE, yBeJUUYeHHOe u300pa-
JKeHHe IIpeiMeTa, PacIiOJOXKEeHHOTO Ha IJIaBHOM ONTHYECKON OCHM JWH3BLI. ¥YBejaudeHue (OTHO-
LIeHHUe BBICOTHI M300paskeHUdA IIpefiMeTa K BRICOTe caMoro mpeaMera) paBHo kB = 2. Onruue-
cras cuaa JuHE3bl D = 5 anrp. HaiiguTe paccrosimue oT H300pakeHUA IpeaMeTa IO JIUHIEHL.

Omaeem.: M.

He 3abyabTe nepeHecTu Bce oTBeTHl B HnaHk oteeToB Ne 1 B COOTBETCTBUM C MHCTPYKUNEW NO Bbl-
nonHeHuto paboToi.

MonHoe pelweHune 3apnayv 27-31 Heobxoaumo 3anucatb B 6naHke oteetoB Ne 2. MNpu ogopmneHuu
peweHusa 8 6naHke oteeTtoB Ne 2 3anuwMTe cHavyana Homep 3adaHua (27, 28 v 1. A.), a 3aTeM pelueHue
cooTBeTCTBYloulel 3agayn. OTBeTbI 3anUcbiBalTe 4eTko U pa3bopumneo.

27. Tpu OAMHAKOBBIX COCYZAa COE€AMHEHBLI APYr C APYroM TPYOKaMH MAaJOro JuaMeTpa: IepBHIA
cocyi — €O BTODBIM, BTOpPOii — ¢ TpeTrbuM. Cocynbl conep:KaT paspe’XeHHbIH rai3, MepBO-
HavyaJbHOe JaBJIeHHe KOTOpOoro O6BJI0 pPaBHO COOTBETCTBEHHO p, 3p U p. B xoxe omwiTa cHa-
YyaJjia OTKPBLJIM U 3aKPHLJIX KPaH, COEIWHAIOIIMNA BTOPOM M TPEeTHH COCyAbl, a 3aTeM OT-
KPBIJIX M 3aKPBLLIM KpPaH, COEAUHAIONIUNA IIepPBRIA cocyd cOo BTOPhIM. KaKk M3MEHHJIOCHL B
urore (YyMeHBIIUJIOCh, YBEJIHYUJIOCHh HUJIH OCTAJIOCHh HEH3MEHHBIM) KOJIMYECTBO rasa B Iep-
BoM cocyze? (Temneparypa rasa ocraBaJjiach B Te4Y€HHE BCEro ONBbITA HEU3MEHHOM.)

MonHoe npasBunbHOE pelleHue Kaxaon u3 3agad 28—31 AOMKHO BKNOYATb 3aKOHbI U (hOPMYIbl, NpU-
MEeHeHWe KOTOPbIX HEOBXOANMO U AOCTATOMHO ANs PELleHUst 3ahayu, a Takke mateMaTnyeckue npeobpa-
30BaHUs, PacyeTbl C YUCIEHHbIM OTBETOM U NPU HEOBXOAUMOCTU PUCYHOK, NORCHAIOLLNIA peLLeHue.

28. Omnpegenure cpegHee JaBjieHHEe INOPOXOBEIX Ia3oB B CTBOJIE OPYAHUs, €CJH CKOPOCTH BBLIETEB-

mrero U3 Hero cHapaza 1,5 km/c. IamHa crBosa 3 M, ero guaMeTrp 45 MM, Macca cHapaza
2 kr. (TpeHue npeHeOpPEXUMO MAJO.)

29. WieanbpHBI# OJHOATOMHBIN rad B KOJIMYECTBE OJHOI'O MOJISA IEePEeBOJAT M3 COCTOAHUA 1 B Co-

cTOosATHHMe 2 TaKHUM obpasoM, UTO B XOJ€ IpOIlecca AaBJIeHHE rasa BO3pacTaeT IpPAMO IIPOIOD-
14



30.

31.

IIUOHAJNBLHO ero obbeMy. B pesynbTaTe MJIOTHOCTHL rasa yMeHbIIaeTcsa B o = 2 pasa. 'ad B xo-
Je mpoliecca IoJIy4aeT KOJH4YecTBO TemaoTH @ = 20 k. Ompezenure TeMIlepaTypy rasa B
coCcTOSsHUH 1.

IIo II-o6pasHOMy HPOBOAHUKY acdb MOCTOAHHOTO CE€YEHHS CKOJB3UT CO CKOPOCTBIO U
MeAHasa nepeMbluka ab JauHON ! M3 TOro 'Ke MaTepHaJia M TAaKoro ke ceueHusa. Obpasyio-
e KOHTYD NPOBOAHUKY MOMEIIeHBl B IIOCTOSIHHOE OJHOPOAHOE€ MAarHUTHOE I10JIe, BEKTOD
UHAYKIUYN KOTOPOrO HAaIpaBJIeH MNEepPHEeHAHUKYJIAPHO IIJIOCKOCTH IIPOBOAHHKOB (CM. pHC.).
Onpeaennre MHAYKIIUIO MACHUTHOTO II0Js B B ToT MomeHT, Korjga ab = ac, a pasHOCTBb
IIOTEHIINAJIOB MeXXAy ToukamMu a u b pasua U?

LY
c a
3]
F——
04 b %

YacroTra majamllero Ha MOBEPXHOCTL MeTaJljla cBeTa paBHa v = 0,75 - 10%° I'. IIpu yse-
JUYeHHHN 4YaCTOTHI CBeTa B 2 pasa sajep:KuBaiollee Hamps:xenue U maa GoTO3/1eKTPOHOB
yBeanuuBaeTca B 3 pasa. KaxkoBa gamHa BOJIHBI, COOTBETCTBYIOINAsA «KPacHOM rpaHuIle»
tdoToadhderTa a5 s3TOro Metasaa?
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BAPUAHT 2

Yactb 1

OtBeTamMun K 3agaHmaM 1-23 aBnaioTca umdpa, CnoBo, YNCNO UM NocneaoBaTenbHOCTL Uudp vnm

yucern. 3anuwnte oTBET B None oTBeTa B TekcTe paboTbl, a 3atem nepeHecute B bIAHK OTBETOB Ne 1
cnpaBa OT HOMepa COOTBETCTBYIOLLErO 3aaHuUs, HauyMHasa C NepBow KNeToukW. Kaxabik cCMMBON NUWIKTE B
oTAEenbHOW KNeTtoyke B COOTBETCTBUM C NpuBeaeHHbIMU B BnaHke obpasuamu. EauHuubl nusmepeHus du-
3UYECKUX BENUYUH NUCATb HE HYXKHO.

1.

I'padpuK 3aBUCUMOCTH MYTH S BeJOCHUIIEIHUCTA OT BpeMeHHU TpeJCTaBJeH Ha pucyHke. Ompene-

JINTE€ CKOPOCTDb BE€JIOCHIIEAUCTA B UHTEPpBaJie BpEMEHH OT 30 Ao 40 c mocsae HayaJa ABUIKEHUNA.

AS, M

10 20 30 40 50 60 70 & ¢C

Omeem.: M/c.

K amury maccoit 10 kr, croaiieMy Ha rOPpU3OHTAILHOM IONY, NMpUKJaAbIBaloT cuay 16 H B
TOPMBOHTAJIBLHOM HamnpasjieHuu. IIpu 3ToM AmukK ocraerca B nokoe. KoaddunuenTt tpesus
Mex Ay mojoM M amukoMm paseH 0,25. KakoBa cujia TpeHHUA MeXAY AUIUKOM M MMOJOM?

Omeem: H.

CropocTh XOKKeiHO# maibel Maccoit 160 r paBHa 10 m/c. OmpenenuTe ee KHHETHYECKVIO
9HEePruio.

Omeem: Jx.

Tlepnox koJsiebaHMS MaTeMaTHUYECKOr0 MaATHHKA paBed 2 c. Kakum OymerT mepuoj KoseGaHui

MaATHUKA, €CJIV ero NJIMHY YBeJIHYUTh B 4 pasa?
Omeem. C.
Ilapuk ypoHUJU B BOAY C HEKOTOpPOM BhicOThl. Ha pucyHKe mokasaH rpaduK H3MEHEHHUA KO-

OpAMHATHI IIApUKa C TedeHUeM BpeMeHH. BriGepuTe ABa BEepHBIX YTBEPXKIEHUSA, KOTODBIE
MO>KHO cJeJIaTh Ha OCHOBe aHaJu3a 9Toro rpaduka.




1) ITapux Bce BpeMs JABHTrajicA C MOCTOAHHBIM yCKOpe-
HHEM.

2) ITocne 3 c wWIapUK ABHTAJCA C IIOCTOSHHON CKOPOCTHIO.

3) IlepBrle 2 c mmapMK JABUTAJCSA C IOCTOSHHOH CKOpPO-
CTBIO.

4) YckKopeHHe IIapHKa YBEJIMYHBAJIOCH B TeUYeHHE BCEro
BPEMEHU IBHMKEHUS.

5) IlepBhle 3 ¢ CKOPOCTE IIapHKa YMEHBIIANACE, & IOTOM
OCTaBaylach HEM3MEHHOIA.

Omesem: I:I:

Ha IIOCTyIIaTeJIbHO ABHIXKYIIIEECHA B HHeleHaJILHOﬁ CHCTEeME OTCYeTa TeJI0O B TeUeHHMe BpeMeHH

At peiicTBOBAJIA MOCTOSAHHAS CHJIA F . Kak usmensaTcs MOJYJIb UMIYJbCA CHJILI 1 MOAYJb YC-
KOpEeHHs TeJa, eCJIK BpeMs At HeHCTBHA CHUJILI YBEJIUUNTCH?

Jnsi ka0l BeJIMUUHBI OIIPeAeJINTE COOTBETCTBYIOIUI XapaKTep U3MEHEHHUS:

1) yBeamuurcsa

2) yMeHBIIUTCS

3) He U3BMEHHUTCA

3anumuTe B Tabsuny BeIOpaHHBIe HUGPHl IJIA Kaxaol ¢usmueckod BeauuuHBI. lludpnr B
OTBETE MOTYT MOBTOPSTHCH.

Mogyap UMIYJAbCA CHAJIBI Moayap YyCKOpEeHHus Teja

YcTaHOBHUTE COOTBETCTBHE MEXKAY 3aBMCUMOCTBIO NMPOEKLMHU CKOPOCTH Teja OT BpeMeHH (Bce
BenuuHHb Beipaxkensl B CH) 1 3aBHCHMMOCTBHIO KOODAUHATHI 3TOTO Teja OT BpeMeHH (Haudallb-
Has KoopAuHaTa Tena pasua 0).

K raxgo#i mo3uiiuu mnepBoro ctojibiia moadepuTe COOTBETCTBYIOHIYIO IO3UIIMIO BTOPOTO U 3a-
numuTe B Tabauny BeIOpaHHBIE NU(PHI 104 COOTBETCTBYIOMUME OyKBaMH.

CKOPOCTbH KOOPINHATA
A) v, =-2 1) x=-2t
B) v, =5-t 2) x=-2t
3) x =5t-0,5t°
4) x =5t + 2t
A b

Omeem:

Bo ckoabKO pa3 yBeJMUHTCA CPeAHAA KMHETHYECKas SHEPruA MOJEKYJ Ielus, ecaH TeMIle-
partypa yBeauunrcs ¢ 27 °C go 177 °C?

Omeem: .
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10.

11.

12.

N neanbHbIH rag MepeBOAAT U3 COCTOSIHUA 1 B cocTogHMe 3 TaK, P A

KaK TMoKasaHO Ha rpadukKe 3aBUCHMOCTH JdaBJIEHHMA rasa oOT 3p0- ------------ 3

obwema. Ompenenurte paﬁoTy,sconepmeHHylo Ipu 3TOM Tra3oM, 2pgt---- - > [. 9

ecau po = 30 kIla, V, = 0,5 m°. pot i é

Omeem: kJIx. i i .
0 v, 2V, V

Kakoe KOJHMYECTBO TEILJIOTHI HeoOXOAMMO IJs Toro, urobnl pacmiaasuTh 10 r jpxa, HaxonxdA-
merocs npu temneparype 0 °C?

Omeem: KIIx.

IIpouecc mepexoga 2 MoJieil UAeaJIbHOTO OLHOATOMHO-
ro rasa M3 COCTOAHUA 1 B cocTosiHHe 2 IpeAcCTaBJeH
Ha rpaduKe 3aBUCHMMOCTH JaBJIeHUs rasa oT obmema.
BrifepuTe ©3 HOPEAJIOKEHHOrO MEpPeYHs [Ba yTBEp-
JKOEHHNSI, KOTOphle NMPABHJILHO OIMCHIBAIOT ATOT IPO-
Iecc M YKaXXHUTe UX HOMepa.

1) Pa6ora rasa paBHa 2,5 kI[xk.

2) B mamHOM mpoliecce ras moJy4YuJ KOJIUYECTBO TEILIOTHI, paBHoe 6,25 k]xk.
3) BuyTpeHHAs sHeprusd rasa yBejauumjach Ha 3,75 kIx.

4) B mamHOM IIpoIiecce ras3 OTAAJ KOJHUYECTBO TEILJIOTHI, paBHOe 25 KJx.

5) Temnepatypa rasa B cocroaauu 1 menbine 70 K.

Omeem: [:E:l

NpeansHbIil TEIIOBOH ABUrarTess paboraer mo nukjay KapHo. TeMnepaTypa HarpeBaTejst 3To-
ro ABHraTesas paBHa 1, a TeMIepaTrypa XOJOoOWIbHUKAa — Tp. 3a IIUKJ ABUTATEJb NOJY4aeT
OT HarpeBaTejA KOJIMYECTBO TeIJIOThI §;. YCTAaHOBHUTE COOTBETCTBHE Meﬁcny du3NIYECKUMH
BeJHUYNHAMH U (popMysIaMH, IO KOTOPLIM MX MOXKHO PaCCUHUTATE.

K kaxgoit mos3umuy mepBoro ctoJidia moaéepuTe COOTBETCTBYIOLIVIO IIO3UIIMI0O BTOPOTO U 3a-
numuTe B Tabauny Bbi6paHHBIe HUGPHI 104 COOTBETCTBYIOIUMH OyKBaMH.

PUSNYECKHUE BEJINYMNHBI DPOPMVYJIBI
A) KII aBurarens T,
H1--—+#=
B) pabora, coBepiaeMasi ABUTATEJIEM T,
3a ITUKJI 2) Q1 (7‘1 _ 712)
T,
T, -T,
3) T
T,
4) T

Omeem:
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13. Kax sHamnpasieHa (66epx, 6nu3, 61e60, 6npago, om nabnodamens, K Ha- Ae
6a10damenio) cuna Kysnona F, fgeiicTsylomas Ha IIOJIOMKHTEIbHBIA TOUeY-
HHII 3apAj +q, IOMELIeHHHH# B TOUYKY A CO CTOPOHEI OJMHAKOBBIX II0JIO-

SKUTEeJIbHEIX 3apAJOB ¢; U ¢2? OTBeT 3amumuTe CJIOBOM (CIOBAMH). a1 gz

Omeem:

14. Ilo DpoBOAHMKY TedyeT NMOCTOSHHEIM 3jeKTpudecKkuit Tok. CoriacHo rpaduKy BeJWYHMHA 3aps-
a, IPOXOASIINEro yepe3 IMPOBOJHUK, BO3pacTaeT ¢ TedeHueM BpemeHu. OmpejsennTe CHIY TO-
Ka B IIPOBOAHHKE.

qg, Kn
6 I—

Y N

Omeem: A.

15. Omnpenenure, Kaxoit U3 06pa3oB 1-4 aBiasercs MHUMBIM H300pakeHueM npegmera AB B ToH-
Koil 1uH3e ¢ GOKYCHLIM paccTosHueM F?

~ ’
~ ,/
~
~ td
~ td
N
~ L4
~ 4
~ //
~ s
\B rd
~ rd
.
~ rd
\\ ’/
~ rd
~ rd
~ e
I N Y
T TR R Y TERE RS G <
. N
2F F . N F 2F
- ~
” ~
rd ~
rd ~
” ~
4 ~
Pd ~
” ~
"I, \\
e ~

Omeem: .

16. K HCTOYHMKY TOKa ¢ OpeHeOpe:KHMO MaJibiM BHYTPEHHHUM COIIPO-

THBJIeHHEM 4depe3 pe3ucTop R = 60 Om (cMm. puc.) Oblja HOAKJIIO-
YyeHa KaTymika WHAYKTHUBHOCTH. Kiiou K 3aMBIKAlOT B MOMEHT
t = 0. B Tabaune nmpeacTaBjieHbl 3HAYEHHMA CHJILI TOKa B IleNH,
H3MepeHHbIe B IIOCJIeJOBATeIbHBIe MOMEHTHI BpeMenu. Bribepure
IBa BEPHBIX YTBEPXKJIEHHA O NpoIeccax, MPOUCXOAAIINX B IEIH.

t,c 0 05 1,0 1,5 | 2,0 { 3,0 | 40 | 50 | 6,0
I,A 0 0,12 | 0,19 | 0,23 | 0,26 | 0,28 | 0,29 | 0,30 | 0,30
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17.

18.

19.

1) HampsixeHue Ha pe3ucTope B MOMeHT BpemeHu ¢t = 1,0 ¢ paBro 12 B.

2) Moayas 9IC caMOMHAYKIIMK KaTyIIKK B MOMEHT BpemeHH ¢ = 2,0 c paBeH 2,4 B.
3) 9IIC ucrouHuKa TOKa paBeH 18 B.

4) HanpsaskeHHe Ha KaTylIKe MAKCHMAJILHO B MOMEHT BpeMeHH ¢ = 6,0 c.

5) DHeprusa KaTyUIKH MaKCHMaJibHa B MOMeHT BpeMeHu t = () c.

Omeseem: Cl:

IInockuii BO3AYMIHBIA KOHLEHCATOD C AWIJEKTPHKOM MEXKAY IJIACTHHAMY MOAKJIOYEH K AK-
Kymyaaropy. Kak usMeHATCS eMKOCTh KOHJAEHCATOPA M BeJHUYHHA 3apAfa Ha ero obKiagkax,
ecJId U3 KOHJeHCaTopa YAAJIUTh JUIJIEKTPUK, He OTKJIOYAA IIPH 3TOM KOHJEHCATOP OT aKKY-
mysasaTopa?

Ona Kaxaoi BeJMUYHHE! ONIPeAEJNTE COOTBETCTBYIOUTUN XapaKTep U3MeHeHUd:

1) yBenuuurca

2) yMeHbIIHNTCH

3) He U3MeHUTCHA

SanumuTe B Tabauny BuiOpaHHBIe ODHUAPH AN KaKAOH (uU3ndyecKoM BeaumuuHbl. I[udpul B
OTBETEe MOI'yT NOBTODATHCH.

EMkocTh KOHAEHCaTOpa BenuumnHa 3apsifia KOHIEHCATOPA
Ha pucyHKe nokasaHa Ilenb IOCTOAHHOrO ToKa. COIPOTHBIEeHUA &
060MX De3NCTOPOB OAWHAKOBHI W DaBHBEI R. BHYTpEeHHHMM COOpPOTHB- +| i -
JIEHHMeM HCTOYHHKA TOKa MOYXHO IIpeHeOpeub. YCTAHOBUTE COOTBET- L Ry I R,
CTBHe MeXJAy (U3NUEeCKNMH BeJIMYMHAMH HU (POPMYJAMH, IO KOTO- "E i
PBIM X MOXKHO paccuurtarts (6 — IIC ucrounuka Toka). K xamxmoit K

MIO3MIIMM IIePBOro CTOJOIla ITOAGEPHTE COOTBETCTBYIOIIYIO HO3MIIUIO
BTOPOI'O M 3aMHUINNTEe B TaOauny BeiGpaHHbIe ITM(PEI NOJ COOTBETCT-
BYIOINUMH OGYKBAMH.

PU3NYECKASA BEJIMUUHA DOPMVJIbI
A) TensoBas MOILIHOCTH HA PE3UCTOpPE &2
R, npu 3aMkHyTOM KjI0ue K 1) 2R
B) rennoBas MoIHOCTH Ha pe3ucTOpe P
R, ipu pasoMKHyTOM KJo0de K 2) B
2
5 26
R
2
g £
4R
A | B

Omeem:

Paccmorpure ¢parmenT Ilepuoawueckoit cucrembr anemenTtoB .M. Menzgeneesa. Onpenenure
YHCJIO HEHTPOHOB U 3JIEKTPOHOB B aToMe HaTpus Na.
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Li 3 Be 4 5 B
2 11 JuTHit Bepummii bop
Toz 674 9100 11gp 102
Na 11 | Mg 12 |13 Al
3 |III Harpuii Marnui AIIOMHHHHA
23100 2479 264, 2519 27100
K 19 | Ca 20 | Sc 21
IV Kanuii Kanbiuid CkaHnui
3993 4167 4097 442,1 45100
4
29 Cu | 30 Zn | 31 Ga
VvV Menp [unk Tanuii
6369 653, 64,9 6625 68,9 6960 Tlso

Yucao HeHTPOHOB | Yueo 3/1eKTPOHOB

Omeem:

B 6aank omeemos MNel nepenecume moavko uucia, 6e3 npobeno8 u Opyzux GonorHumesv-

HbLX CUMB0108.

20.

21.

JlBa naszepa u3NMy4al0T MOHOXPOMATHYECKHH CBET, OOWH — C MJIMHON BOJHH Ay = 400 HM, Opy-

roii — ¢ MIMHON BOJHEI Az = 600 M. YeMy paBHO OTHOLIEHHE MMITYJILCOB % ¢oToHOB, H3TY-
2

YaeMbIX 3THMHU JI&BGpaMI/I?

Omeem:

ATOM nepexoguT U3 OCHOBHOT'O COCTOSIHHA C dHeprueil E, B Bo30yKJeHHOEe COCTOSHUE C dHEp-
ruei E;. YcTaHOBHUTE COOTBETCTBHE MEXIY (DM3MYECKMMH BeJIMUYHMHAMHU M HUX 3HAYEHUAMH.
h — mocrosinHasa Ilnauka.

K xa'kJoil mo3sunuu mepBoro crojdia mogGepuTe COOTBETCTBYIOIIYIO MO3UIIMIO BTOPOro U 3a-
numuTe B Tabauny BeI6paHHBIE HUGPHI TOA COOTBETCTBYIOIMMH GyKBaMH.

OPUSNYECKASA BEJIMYNHA EE SBHAYEHHUE

A) sEeprus (¢oTOHa, IIOTJIOIIEHHOTO 1) E, - E,
aToOMOM " E.+E
B) ugacrora norsomerEoro porona 2) _1_15_0
3) El — EO
h
4) E, + E,
A | B

Omeem:
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22. Illkana mMaHOMeTpa, NPHBEAEHHOro Ha ¢ororpaduu IporpagyHpoBa-
HBI B MM PT. CT. I1OrpeIIHOCTE M3MepeHus JaBJIeHUs PaBHA [OJIOBU-
He 1eHb! AeneHusa. OnpejgennTe, Kakoe AaBJIeHHE MMOKA3LIBAET MAaHO-
MeTp € Y4eTOM IIOI'PelIHOCTH.

Omeaem: ( + ) MM pT. CT.

B 6aank omeemos MNél nepenecume moJbko Huchaa, 6e3 npobenos u
Opyzux GONORHUMEABHBLX CUMB0J08.

23. [Ina nposeneHus JabGopaTopHOil pabGoThl MO OGHAPYIKEHHIO 3aBHCH-
MOCTH CONDOTHBJIEHHS HPOBOAHHUKA OT €ro JuaMeTpa Y4YeHHKY BBI-
JaJii HabOp AJIOMUHHEBLIX M MeJHEIX NpOBOJHHMKOB. Kakme u3 mpo-
BOJHHMKOB HYKHO MCIIOJIb30BATh AJIA DTOM LIeJIM YYEHUKY?

Ne JITHHa IPOBOAHUKA Iuamerp nposoanuka |Marepuan
1 10 cm 1,0 mm MeIb
2 10 c™ 0,5 MM AIOMHHUA
3 20 cM 1,0 mMm Meab
4 20 cm 1,5 mm AJIOMHHUHA
5 10 cm 0,5 MM Menb

B orBeT 3anuinuTe HOMepa BLIOPAHHLIX IPOBOJHUKOB.

Omeem: |:I:|

Yacrtb 2

OTBETOM K 3aaaHnsaM 24—26 siBnsieTca YMcno. 3anuwmte 3T YKCIO B Nosie OTBETA B TeKcTe paboThl, a
3atem nepeHecute B BIIAHK OTBETOB Ne 1 cnpaBa oT HOMeEpa COOTBETCTBYIOLWLErO 3a4aHusi, HauuHas C
nepBov KNeToukn. Kaxabii CUMBON NULIMTE B OTAEMbHOW KIETOUYKe B COOTBETCTBUM C NPUBEAEHHLIMU B
6nanke obpasuamu. EauHnubl nameperns ousn4eckux BENMUUH NUCATb HE HYXKHO.

24. OxsOpOXHBEIE HENMOABMXKHBIHA cTepKeHb AB Mmaccoit 100 r kaca- A
ercsi Kpasd 0aEku B Touke C u ynmupaeTcss B CTHIK JHA U CTEHKH C
6aHku kKoHnoMm B (cMm. puc.). Moayas cHMbl, ¢ KOTOPOH cTep-
JKeHb JaBUT Ha CTeHKy cocyaa B Touke C, paseH 0,5 H. Uemy
paBeH MOAyJb T'OPHU30OHTAJBLHOM COCTABJAIONIIEHl CHJIBI, ¢ KOTO- B
poi#l cTep:KeHb JAaBUT HA COCYA B TOYKe B, ecau MOAYJL BepPTH-
KaJbHOH cocraBjdlomei aToif cuawl paseH 0,6 H? Tpenuem e
npeHebpeys.

Omeem: H.

25. B kajopuMeTp C 3JeKTPOHarpeBaTejieM HOMeEIeH KYCOK JbAa, MMeomuil Temmneparypy 0 °C.
Hna Ttoro, uTobbl NpeBpPaTUTH ITOT Jena B Boxgy remneparypoit 20 °C, TpebyeTca KOJHMUECTBO
reryioThl 100 x[:x. Kakasa TeMmeparypa yCTAaHOBUTCA BHYTPH KaJIOPUMETPA, €CJIM JieH IOJIY-
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YUT OT HArpeBaTeNid KOJHYECTBO TEILIOTH (5 kJk? TenmoeMKOCThIO KaJIOPMMETPA M TeILIO-
oO0MeHOM C BHEILIHeH cpe/oil npeHe6pedb.

Omeem: °C.

26. Yactuua maccoil 1 Mr, HauaJTLHAA CKOPOCTh KOTODOH paBHA HYJIIO, IEPEMECTHJIACH 38 3 ¢ Ha

paccrosanude 0,45 M IO ropuMsoHTajId B OJHOPOAHOM [OPH3OHTAJLHOM 3JEKTPHYECKOM IIOJIe

HanpsxerHoCcThI0 500 B/M. KakoB sapsag yactuipi? ConpoTusieHNeM BO3AyXa M JefiCTBHEM
CHJIBI TSXKECTH IIpeHeOpeyb.

Omeaem: sKJ.

He 3abyabTte nepexecTty Bce oTeeThl B 6nank oTBeToB Ne 1 B COOTBETCTBUM C MHCTPYKUMENH NO Bbl-
nosnHeruio paboTel.

MonHoe pewenune 3agay 27-31 HeobxoanMmo 3anucatb B Gnanke oteeToB Ne 2. Mpu odopMneHun
peweHun B 6naHke otseToB Ne 2 3anuwunTe cHa4ana HoMep 3agaHus (27, 28 U T. A.), a 3aTeM pelleHne
cooTseTcTBYytowWen 3aaauun. OTBETbI 3anucbiBalTe 4eTko U pa3topuneo.

27. Ha njacTHHY mafiaeT 3eJIeHBIH CBET OT Jjasepa. Jlasep 3aMeHSIOT Ha APYroii, KOTODBIH reHe-
puUpyeT KpacHbBI c¢BeT. MONIHOCTh HMBJIy4YeHHS, IIAJAIOIIEr0 Ha IJIACTHHY, B 060MX ciydasx
onHa M Ta Xe. Kaxk MeHsieTca B pe3yJbTaTe TaKOH 3aMeHhl 4KMCJO (GOTOHOB, MAZAIONIMX HAa
IJIaCTHUHY B €JUHUNY BpeMeHN? YKa)XHUTe 3aKOHOMEPHOCTH, KOTOPhIE€ BBHI HMCIIOJb30BAJH IIPH
000CHOBAaHHUH CBOEro OTBETA.

MonHoe npasunbHoe pelweHne Kaxaon U3 3agad 28—31 AOMKHO BKMOYATb 3aKOHbI U (hOpMynbl, NpU-
MEeHEeHMe KOTopbIX Heo6x0anMMO U JOCTaTOMHO ANA peweHus 3adayn, a Takke martemaTuyeckue npeobpa-
30BaHWA, pacyeTbl C YUCNEHHBIM OTBETOM U NPU HEOOXOAUMOCTU PUCYHOK, MOACHAIOLWUIA peLLEHUE.

28. Touxa A nHa xemobe AB pacmosiokeHa Bbile TOYKu B Ha Bricore H = 6 m. Illaii6a maccoii
m = 100 r HaurHaeT cBoe ABMKEHUE H3 TOYKH A MO0 Kesio0y U3 COCTOAHHA MOKOs. B mpo-
mecce JBUXKEHHUSA O keyoby 13-3a TpeHHUA MeXaHWdYeCKasdA SHeprud maubbl yMeHbIIaeTcA Ha
BeauuuHy AE. B Ttouke B 1aiiba BelieTaer u3 Kejoba moa yriaom o = 15° K ropu3oHTy u
najaeTr Ha 3eMJI0 B Touke D, Haxogsmieicss Ha OGHON IOPM3OHTAJM C TO4YKoii B (cm. puc.).
BD = 4 m. Haiigure Betmuuny AE. ConporuBiieHHEM BO3AyxXa NpeHeGpeub.

A




29.

30.

31.

Ha pV-auarpamme m3obparkeH IMHKJ paGoThl TEILIOBOTO JBUraTelsl, KOTOPBIH HCHOJIB3YyeT B Ka-
yecTBe pabodero BellecTBa | MOJIb HAEAJIBHOrO OZHOATOMHOro rasa. LIMKJI cocTouT M3 ABYX
amguabar, nsoxopsl, nsobapel. 3HadA, uro KIII] sToro mukiaa n = 15%, a MUHEMaJbHaA M MakK-
cuMaJbHasl TeMIIepAaTypPhI ra3a IMpHU M30XOPHOM Ipoliecce lm;, = 37 °C #u . = 302 °C, onpege-
JINTE KOJHMYECTBO TEIUIOTHI, MOJydyaeMoe I'a3oM 3a IMKJI.

p
“1 9

4
0 v

Bce pesucTopbl, BKJIIOYEHHBLIE B CXeMY, H300pa’KeHHYI0 HA DHCYHKe, UMEIOT OAUHAKOBOE CO-
nporuBienne R = 20 Om. BuyTrpenHHee conporuBienume ucrodynuka r = 2 Om; ero IJIC
¢ = 110 B. Kakaa TemjoBas MOIIHOCTb GYyAeT BBIAENSATHCA Ha PE3UCTOpe R, eClIU pe3ucTop
R; neperopur (npeBpaTUTCA B pa3phiB Lenu)?

R, R,
By, Fa h

B OJHOPOOHOE MArHUTHOE II0Jie C I’IHI{YRLII/IGI.;I B IIoMeIeHa KBaJgpaTHasa IIPOBOJIOUHAsA paMKa

co cropono#t | = 10 cm. Ha pucyHke nsobpa’keHO M3MeHEHHe NPOEKIMM BeKTopa B Ha mep-

NEeHJUKYJIAD K IUIOCKOCTH PaMKH C TedeHueM BpeMeHH. 3a Bpemd t = 10 ¢ B paMKe BbIAesis-

ercsa KojuuecTBO TemwynoTel @ = 0,1 m/lk. KakoBo compoTuBieHHe HIPOBOJIOKH, M3 KOTODOi
cZejlaHa paMka?

Bn, T.H “

0,6

0,4

0,2
0
-0,2

2 4 6\/8 10 t¢c

-0,4
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NMPUMEPbDI PELLEHUA 3AMAM.
OTPABOTKA TEMATUUYECKOIO MATEPMAIA

MEXAHMUKA

KuHemaruka

3apaum Cc peleHuaMm

1. Ilo mpamoit gopore asukercsa apromoduiab. Ha rpaduke IpeacTaBieHa 3aBHCHMOCTD €ro CKO-

poCTH OT BpeMeHH. UeMy paBeH IyTh, NPOWAECHHBIM aBTOMOOH/JIEM B MHTepBaJle BPEMEHH OT

10 no 20 ¢?
Uy, M/C A
20 }
i /7
\ | -
10 \\ '
pd L ‘ |
N\ 2 | T
/! i R
0 10 - 20 30 40 t, ¢

Pewenue. IlyTh, NpoieHHbI aBTOMOOHJIEM, MOXKHO OIIpefeINThb, PACCUMTAB ILJIOIIaAb IIOA I'pa-
(pMKOM 3aBHCHUMOCTH NPOEKIUHM CKOPOCTH OT BpeMeHH. [lna mHTepBana BpemeHu ot 10 go 20 c
MIPOIIeHHBIN IIYyTh PaBeH IIOUIAAU TPEYroJbHuKa 50 M.

Omeem: 50 M.

2. Ha pucynke wuzobpakeH rpaduk 3aBHCHMOCTH

nyTu S Bejocunmegucra oT Bpemenum t. Ompene-

JIUTE, C KAKOH CKOPOCTBIO JIBUTAJICS BeJIOCHIIE- S, M A
IuCcT B uHTepBase Bpemenu oT 30 mo 40 ¢ mocJe 250
Havyaja JBHXMEHUA? 200
Peuwenue. Ha unTepBane Bpemenu or 30 mo 50 c 150
IyTh, NPOHJEeHHEIN BEJIOCHIEIUCTOM, MEHSEeTCH JIH- 1
HeiHO co BpemeHeM. CiefoBaTelbHO, CKOPOCTHL Be- 00
JIOCUIIEJHCTa Ha BTOM Y4YacTKe IIOCTOSHHA U paBHA 50
OTHOWIEHHIO mnpoHaeHHoro nytd 50 M K wuHTepBany _
spemenu 20 c. 3HauuT, B MHTepBajse BpemeHu ot 30 0 10 20 30 40 50 60 70 ¢ ¢

go 40 ¢ mnocne Hayama JBH)KEHHA BeJOCHUIIELUCT
JABHMIKETCH C TOH JXKe CKOpPOCThIO, paBHOi 2,5 M/c

Omeem: 2,5 m/c.
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3. Ha pucyHke npuBeJeH rpadUK 3aBHCHMOCTH NPOEKINH CKOPOCTH TeJa U, OT BPEMEHH.

Uy, M/C A
20
10
\
\\/
0 10 20 30 40 b°C

Omnpeaenure TPOEKINI0 YCKOPEHUA 3TOrO Teja @, B uHTepBaJie Bpemenu ot 20 ¢ go 30 c.

Pew,euue. Ha YKa3daHHOM HHTepBaJe BpPpEMEHHU HpOQKHHH CROpOC’I‘H JIHHeﬁHO HU3MeEeHsAeTCcdaA ¢ u3Me-
HEeHueM BpEeMEHH, CJjJegoBaTeJIbHO, Ha 3TOM Yy4YaCTKe TeJIO JABHKETCSA C IIOCTOAHHEIM YCKOPEeHHueM.
Hpoercunﬁ chopeHnﬂ ornnpenejgasaeTcsa OTHOIIIeHNeM BeJINYHNHBI N3MEHEeHUudA IIpOQRI.II/II/I CKOpPOCTH K
VMHTEpPBAJIY BPpeMeHH, Ha KOTOPOM 3TO M3MEeHEHHe IIPOU3OIILIO;
 0,(30) -0, (20)
x 10

= -1 m/c?.

Omeem: —1 m/c?.

4. VYcraHOBUTE COOTBETCTBHE MEXXIy NpOeKI[Mell yCKOpeHHUs Tesa (BCe BeJMYMHBI BHIPAKEHBI B
CH) u 3aBHCHMOCTBIO KOODJAWHATBHI ATOTO Tejla OT BpeMeHHU (HadaJibHAA KOOpAWHATa Teja
paBHa 0).

K kan0il nosuiuu nepsBoro cTojadua Iog6epuTe COOTBETCTBYIOIYIO IMO3HIIMIO BTOPOTO M 3a-
IUIINTe B Tabauiy BEIOpaHHBIE IUMPHI 104 COOTBETCTBYIOIIUMU GYKBAMMH.

I[IPOEKIIUS YCKOPEHUSA KOOPIUHATA
A)a,=-1 1) x =-2¢
B) a, = 4 2) x = -2¢
3) x = 5t — 0,5¢°
4) x = 5t + 22
A | B

Omeem:

Pewenue. YcKOpeHUe Teja MOXXHO ONPENEJUTh, CPABHHUBAA HOPEACTABICHHYIO 3aBUCHMOCTH KOOD-

2
JUHATHEl TejJa OT BpeMeHa x(f) ¢ 3aKOHOM PaBHOYCKOPEHHOTO ABHIKEHUSA x(t)=xO +,t + at /2 .

Takke MOYKHO ONIpeJieIMTh YCKODEHHE MATepUAJbHOM TOYKH IIyTEeM HAXOKIAEHUS BTOPOH INPOM3-
BOoAHON GYHKIUHK X(t) IO BpeMeHH.

A | B
3 4

Omeem:
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5. Hccrepys asmxenue OpycKa MO HAKJIOHHON ILIOCKOCTH, YYEHMK OIPelea, 94TO GPYCOK Ha-
YMHAET ABM)KEHHE M3 COCTOAHMA IIOKOS ¢ ycKopeHueM 4,5 M/c’. YcTaHOBHTE COOTBETCTBHE
MeXAy (U3NYEeCKHMMH BeJMUHMHAMH, IIOJYYEeHHLIMH I[IPH HMCCJIEAOBAHHH ABM)KEHHUA Opycka, U
YPaBHEeHUAMH, BbIPAXKAIOIIUMH 3TH 3aBUCUMOCTH.

K xamoil nosunum mnepsBoro croabua mHoAGEpUTE COOTBETCTBYIONIYIO ITO3HIIMIO BTOPOTO
cTonbIa M 3anmuinure B Ta6IUIy BRIOPAHHBIE IIUGPLI I0J COOTBETCTBYIOIIMMHU OyKBaMU.

3ABUCUMOCTHU YPABHEHUA
A) 3aBHCHMOCTH IyTH, IIPOHAEHHOr0 GPYCKOM, 1) At%, rne A = 2,25 M/c?
OT BpeMeHH ¢ 2) Bt?, rze B = 4,5 m/c?

B) saBucumMocTh MOAYJIA CKOPOCTH OpPyCKa

. 3) C\l, rze C=3ﬂ
OT NPOMJEHHOro nyTH [ c

4) DI, rne D =4,5 ¢!

Omeem:

Pewenue. HaipaBuMm ock Ox BIOJL HAKJIOHHON IJIOCKOCTH. ByZieM cunMTaTh, 4TO TEJO HAUWHAET CBOE

JBMJKEeHWEe M3 HayaJla CHCTEMBI KOODAWHAT. 3aKOH ABHIKEHHS TeJla M3 COCTOSIHHUA IIOKOA C YCKOPEHH-
2 o at2 4, 5t2
eM 4,5 M/c” UMeeT CJIeAYIOIMUA BUA: X = - =3

COOTBETCTBYeT ypaBHeHMe (1). 3aBUCHMOCTL MOAYJIA CKOPOCTH OpPyCKa OT HPOHJEHHOr'0 myTH [ MOXK-

= 2,25t%. OTciona cieayeT, YTO 3aBUCHMOCTH A

2
v
HO OIpeAEeNNUTh, HUCIOJbL3yA HM3BECTHOE COOTHOINeHme: [ = 2g Orcioga v =+2al =./2-4,5] = 3\,/2 .

CrnenoBaTesIbHO, 3aBUCUMOCTH B cooTBeTcTByeT ypaBHeHUE (3).

A | B
1 3

Omeem:

6. C noBepxHOCTH 3eMJIM IOYTHM BEPTHKAJILHO BBepX ObL1 OpOIIEH KaMeHb, KOTODHIA uepes 3 ¢

mocJsie 6pocKa ymaj Ha KpbIYy AoMma BhicoToi 15 m. Halifumre HauanbHYI0O CKOPOCTH KaMHS.
ConpoTHuBIeHNe BO3yXa HE YUUTHIBATD.

Omeem: M/c.

Pewenue. ByneM cuuTaTh KaME€Hb MaTepUANbHON TOYKOH. CHCTEMY OTCUeTa CBSIXKEM C IIOBEPXHO-

CTBIO 3eMJH, ochb ()X HANMpPAaBHUM BEPTHKAJbHO BBepX. 3aKOH ABIIYKEHHUA TeJla MMeeT CJIeAYIOIuii
2

BH: xzvot———z—, rie vo — HadaJbHaA CKOpPoCThb, £ = 10 M/Cz. B MomeHT BpeMeHH t = 3 ¢

2

t h t
x = h = 15 M. Pemas ypaBHeHue h =t _gT OTHOCHUTEJILHO Vg, MOJYUHUM U, = 7 +% =20 m/c.

Omeaem: 20 m/c.
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7. Kamens GpomeH BBepxX HOJ YIJoM K ropuaoHTy. CONpOTHBJIEHHe BO3AyXa MpeHeGpeXKuMo
masio. Kak MeHAOTCA ¢ HAOOPOM BBHICOTHI MOAYJHM BEPTHKAJIBLHOH M IOPHM3OHTAJIBLHOM COCTaB-
JIAIOIINX €r0 CKOpPOCTH?

JInsa KaXkaoi BEeJIMYUHBI ONpEAEIUTE COOTBETCTBYIOMMM XapaKTep U3MEHEHH:

1) yBeanumBaeTca

2) yMmeHbINaeTcs

3) He M3MeHAETCH

SanumiuTe B _Tabauny BeIGpaHHBIe mudphl AJAA KaXA0H (usndeckodl BeawuuHbl. Iludpwe B
OTBETE MOTYT IHOBTOPATHCA.

Mozayab BEepTHKAJBLHOM COCTaBASAIOIIEH Mozayap ropusoHTAJIBLHOH COCTaBIAIOIEH
CKOPOCTH KaMHSA CKOPOCTH KaMHs

Pewenue. BygeM cuuTaTh KaMeHb MaTepHaJabHOH Touko#. CHCcTeMYy OTCUETa CBAMKEM C IOBEPXHO-
CTBIO 3eMJIH, och OXx HaIlpaBMM BOJIb MOBEPXHOCTH 3€MJIM B HAIIpPaBJEHHH NOPM3OHTAJILHOH CKOpPO-
cTH KaMHs, ochb Oy HapaBUM BEPTHKAJbHO BBepX. IIpoeKumusa cKopocTH KaMHsA Ha ochk Ox mocTo-
sSHHA M paBHa U, =U,COSO0, TAe Uy — HadaJbHasd CKOPOCTb KaMHA, 0. — YTroJ, I0J KOTODPBIM
6pomen KaMeHb. Ciie10BaTeJIbLHO, MOAYJIb 'OPHU30HTAJIBHOM COCTABJSIOEH CKOPOCTH KaMHs He 3a-
BHCHT OT Ha6opa BeICOTHI. [/ BepTHKAJBLHON COCTABJSAIOINEH CKOPOCTH 3amMIllIeM M3BECTHOE COOT-

(vp sina)” - v
2g

KaJbHOH COCTaBJIHIOHIeﬁ CKOpPOCTH KaMHsA YMEHBbIIIaeTCdAa C H8.60POM BBICOTBI.

HollleHHe: h =

. Orciopa v, = \/(vo sin on)2 —2gh. CnemoBaTeJbHO, MOAYJIb BEPTH-

Moayab BepTHKAJBbHOM COCTaBJIAIOMEH Mozayias rOpU30OHTAIBHOM COCTABJAIOIEH
CKOPOCTH KaMHSA CKOPOCTH KaMH
Omeem: p p K A
2 3

8. /s nauasa JeKapTOBOH CHCTEMBI KOODJUHAT B MOMEHT BpemeHH ¢ = 0 Teslo MaJBIX pasMepoB
OpOIIIEHO II0J] YIJIOM K TOPHU30HTY ¢ moBepxHocTH 3emuaHu. Och x HampaBjieHa BAOJb I'OPHM30H-
TAJBbHOM IIOBEPXHOCTH, OCh ) — BEePTHKAJBHO BBepX. B Tabiuie npuBedeHbl Pe3yJbTAThl H3-
MepeHHudA IIPOEKIHH CKOPOCTH TeJjia Uy H 3Ha4YeHHNe KOOPAHMHAaAThI X B 3aBUCHMOCTH OT BpEMEHH
HaOmoaeHus. BoibepuTe ABa BepHBIX YTBEP)KAEHHUS HA OCHOBAHMM JAHHBIX, NPHBEICHHBIX B
rabauie.

Bpewms, ¢ 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 | 0,9 1,0
Ilpoeknus cko-
pOCTH U, M/C
Koopaunara x | 0,5 1,0 1,5 2,0 2,5 3,0 3,5 4,0 | 4,5 | 5,0

4,0 | 3,0 2,0 1,0 0 1,0 2,0 3,0 | 4,0 | 5,0

1) B BavanbHEI MOMEHT BpeMEHM CKOPOCTEL Teja paBHa 4 M/c.

2) Teno OpomeHo mog yriom 45°.

3) PaccroAaHHe OT Hadaja CHCTEMBbI KOODAHHAT A0 TeJa B MOMEeHT BpemeHH t = 0,5 ¢ MeHbIIIe
3 M.

4) B momenT BpeMenu ¢ = 0,9 ¢ Teso Haxoauaoch Ha BeicoTe 1,05 M OT MOBEPXHOCTH 3€MJIH.

5) B MOMEHT mafieHNs CKOPOCTh Tesa OmlIa paBHa 5 M/C.
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Pewenue. Baone ocu x Teso JBUMKETCA ¢ MOCTOAHHONA CKOPOCTHIO. ITockoNMBKY 3a 1 ¢ mepeMelieHue
TeJla BAOJIb OCH X COCTABHJIO 5 M, CKODPOCTBb lpy = U, = D M/c. 3aKOH U3MEHEHHS CKOPOCTH BJOJb
OCH Yy MMeEeT CJEAYIOIUN BUA: v, = Ly, — &L, TAe Ly, = Uy sin a. B MomenT Bpemenn 0,5 ¢ npoexknus

ckopoctd v, = 0. Orcroma wy, = 5 M/c. HavambHas CKODOCTB Tejia paBHA Uy = ,/ugx + ugy ~7,07 m/c.
YTBepskAeHue 1 sABIsAeTCA HeBepHBIM. [lJd ompejesieHUs yria, mOA KOTOPHIM GPOIIEHO Tejo, BOC-

Vo

HOJIb3yeMCs COOTHOIIeHueM tga = —% =1. Orcioga o = 45°, a 3HAYUT, yTBEpKAeHNe 2 — BepHOE.
v

0x

Paccroasane S oT Hauajla CHCTEMEI KOOpAMHAT OO TeJla B MOMEHT BpeMeHH ¢ paBHO

2
S = \fx(t)2 +y(¢)?, toe x(t) = vo,t m y(t)=vy,t —%— . lloacTasus sHaueHms Ly, o, 1 t = 0,5 c,

noaxyyuMm S = 2,75 M, uto Menbine 3 M. CiexoBaTesbHO, yTBepxKAeHHe 3 — BepHoe. IlogcraBus
Bpema ¢t = 0,9 ¢ B 3aKOH M3MEHEHUA KOODPAHHATHI y(t), ompeJeIUM, UYTO TeJO HAaXOAWJIOCh B 3TOT

MOMEHT BpeMeHHM Ha BhicoTe 0,45 M OT IIOBEPXHOCTH 3€MJH. JTOT K€ Pe3yJbTAT MOYKHO MOJYYHUTH

Apyrum coocoboM. 3Hasn MOAYJb NPOEKOHH CKOPOCTH Uy H HA4YaJIbHYIO CKOPOCTBH BAOJIB OCH Y Uyy,
2 2

v, — L

0

—yT—y. Takum 06pa3oM, yTBep:kIeHHE 4 ABJIAETCA HeBepHHIM. B
g ,

MOMEHT MafieHHs CKODOCTh Tejia PABHA HAYAJLHOM, KoTopas Goipme 5 Mm/c. CienoBaTesibHO, yT-

BEPXKAEHNE 5 TaKKe ABJIsAETCA HeBepHHIM. IIpaBuabHEIE OTBETHI — 2 U 3.

Omeem: ’Z[E

onpezenuMm S mo ¢opmyae: S =

9. He6oapmoit KaMeHb, OPOIIEEHEIA C POBHOM FOPU30HTAJBHOM IMOBEPXHOCTH 3€MJIHM IIOJ YIJIOM
K F'OPHU30HTY, AOCTHI MaKCHMAaJLHOM BLICOTHI 5 M M ynajJ oopaTHO Ha 3emJjio B 20 M oT MecTa
6pocka. YeMy paBHa MHHUMAaJIbHAA CKOPOCTHh KaMHs 3a BpeMs mmoJieta?

Peuwenue. BeiGepeM cuctemMy orcuera, CBA3aHHYIO ¢ 3emuedi. HampaBuM oCch X BAOJb FOPH30HTAJb-

HOH NOBEPXHOCTH, OCh Y — BEPTHKAJBHO BBEpPX. CKOPOCTH KaMHA OyAeT MHHUMAaJIbHOH B BepXHeH

TOUKE TPAEKTOPHMM: Up;, = U, COSQ, Ifle Uy — HadaJbHad CKOPOCTh KaMHA. MaKCUMaJbHOH BBICOTA

vg sin® o,

> . Orciona yysina = J2gh . TloaCTaBUB 3TO COOTHOIIEHHE B BHIpaXKe-
g

nogbeMa paBHa h =

2 .
2v5 sino.cos a gL

HHe AJsA JaJIbHOCTH moJyeta L = , MOJYYHAM b_: = Uycoso = ——— =10 m/c.
g min 0 2 {_Zgh

Omeaem: 10 m/c.
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1l

3.

3aAauu ONA CaMOCTORTEeNbHOro peweHmMnA
Ha pucyHKe npuBejieH rpaduK 3aBUCHMOCTH MPOEKIIMH CKOPOCTH TeJja U, OT BpeMeHH.

Ur,M/Ch
15
10

- 10

Kaxkoit nyTs TeJIO NPOILIO B HHTEepBaje BpeMeHHu oT 2 no 10 c¢?

Omeem: M.

Ha pucyHke mpeiacraBieH rpa@uK 3aBHCHMOCTH x, M

KOOPAMHATHI X BeJIOCHIEAHCTAa OT BpeMeHU ¢. 200

OnpenenuTe, KaKoBa IIPOEKIHA CKOPOCTH BeJIO- 150

cunenucrta Ha ock Ox B mHTEpBase Bpemenu ot 10

10 30 c? 100

Omeem: M/cC. 50 T | [ |

0 10 20 30 40 50 60 70 ¢ c

Ha pucysKe npuBefieH rpaduK 3aBHCHMOCTH NPOeKIMH CKOPOCTH TeJsa U, 0T BpeMeHH. Onpe-
JeJuTe MPOEeKIUI0 YCKOPEHUs 3TOr0 Teja d, B HHTEepBajie BpeMeHH OT 2 ¢ 0 5 c?

v,, M/C

10 .

Omeem: M/cC.

YCcTaHOBUTE COOTBETCTBHME MEMAY 3aBMCMMOCTBHIO KOODAHMHATHI Tejia OT BpeMeHH (rae Bce Be-
JUIUHEI BeIpaKeHsl B CH) ¥ 3HaUeHUAMH HPOEKIUil ero HaYaJBLHON CKOPOCTH M YCKOPEHUS.
K xa)xmoil mosunmuu mepBoro cronabdma moxbepure COOTBETCTBYIOLIYIO MO3UI[MI0O BTOPOrO M 3a-
numuTe B Tabauily BeIGpaHHBbIEe TuGPHI 10 COOTBETCTBYIOHIUMH OyKBaMH.
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KOOPIIUHATA HAYAJIbBHAA CKOPOCTH U YCKOPEHHUE
A) x = 2 + 442 1) vor = -3 M/c, a, = 2 m/c?
B) x = 2t — 3¢ 2) vor = 2 M/c, a, = —6 m/c?

3) vo, =0, a, = 8 m/c?

4) vy, = 2 M/c, a, = 4 m/c?

Omeaem:

Hccnenysa nsmixeHne 6pycka IO HAKJIOHHOM IJIOCKOCTH, YYE€HHK OIpeIesHJ, UYTO OPYCOK Ha-
YHHAeT ABH)KEHHE U3 COCTOSHHUA MOKOA ¢ ycKopeHMeM 2 M/c’. YCTaHOBHTE COOTBETCTBHE Me-
KAY (PU3MYECKUMH BeJWYWHAMH, IIOJYYEHHBIMH IIPH HCCIELOBAHUM [BHKEHUS Opycka, u
YPaBHEHUAMH, BBHIPAXKAIOIINMHU 3TH 3aBUCUMOCTH.

K xkaxpnoii mosmmum mnepsoro croabuma mogGepUTe COOTBETCTBYIOIIYIO IIO3HMIIMIO BTOPOTO

cTosba ¥ 3anuinuTe B Tabauny BeibpaHHBIE MUGMPHI II0J COOTBETCTBYIOIMMH GYKBaMH.

3ABUCHUMOCTHU

A) 3aBHCHMOCTb MOAYJA CKOPO-
cTtu OpycKa OT BpeMeHH i

B) zaBuCHMMOCTBH MOAYJIA CKOPO-
ctu OpycKa OT IpOoiAeHHOTO
nytu l

A | B

Omaeem:

YPABHEHUSA

1) At, rne A = 2 M/c2
2) Bt, rae B =1 m/c’
3) cVJli, rzme C=2§

4) /D, tne D=4c¢"!

6. Teso 6polleHO ¢ MOBEPXHOCTH 3€MJIM HOJ YIJIOM O K TOPH3OHTY CO CKOPOCTBIO v. COmpoTHB-

JIeHUEe BO3AyXa IPeHeOpeKHUMO MaJIo.

YcTaHOBUTE COOTBETCTBHE MEXAY (DHU3MUYECKHMH BEeJIHUYHHAMH, XapPaKTEPU3YIOIIUMHU ABHIKE-
HHe TeJla, U PopMyJIaMH, BHIPAKAOIUMH UX B pacCMaTpHBaeMoOii 3agaue.

K xaxnoii mosunuu 1mepBoro ctoJdua moaGepuTe COOTBETCTBYIOIIYIO MOZHI[MIO BTOPOrO M 3a-

MMUIINTe B Tabauily BeIOpaHHBIE ITHGPHI.

OU3NYECKHUE BEJINYUHBI

A) niuTesbHOCTH IOJIeTa TeJia t

B) paccrosame S or TOUKHM Opocka 1o
TOYKH IaJAeHUA

Omeem:
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10.

- 1) AuTepBan MeXAy MOMEHTAMH MPOXOKAEHUA TejioMm B

I'py30BUK, ABMIKYIIUHCS OO NPAMOM yiauie ¢ NMOCTOAHHOH cKopocThio 10 M/c, mpoesxaer
MUMO OocTaHOBKH. Yepes 5 ¢ OT OCTAHOBKH BAOTOHKY TDY30BUKY OTBE3’KaeT MOTOLMKJIIMCT,
OBMIKYIIUHCHA C IOCTOAHHBIM YCKODEHHEM, W LOrOHAET I'PDY30BHMK Ha paccTtosHum 150 m ot
ocTaHOBKH. YeMy paBHO YCKOpEeHHE MOTOLHMKJIA?

Omeem: M/c2.

IIa Tena — A u B — gaBmxyTCcA IO NpsAMOH BAOJb
ocu Ox. Ha pucyHKe IpHuBemeHBI rpaduKH 3aBHUCHMO-
CTH KOOPAHMHAT 3THX TeJ OT BpeMeHH. Brifepure nBa
BEePHBIX YTBEDMKIEHHHA O XapaKTrepe IBHMKeHUdA Tell.

Havajia KOOpAHHAT cocTaBJseT 8 c.
2) Teno A pBurajgock paBHO3aMeAJIeHHO, a Tejdo B pas-

HOYCKODEHHO.

3) B MoMeHT BpeMeHH 5 ¢ CKOpoCTh TeJsia B 6bl1a paBHa 0.
4) CropocTh Tena A B MOMeHT BpeMeHH 6 ¢ paBHa 5 M/c.
5) B Tor MOMEHT, Korja Tejo B ocTaHOBHJIOCH, pPACCTOAHHE OT HEro A0 TeJa A cOCTaBJAJO
25 M.

Omeem: E—_—l:l

W3 Hayana JekapTOBON CUCTEMBI KOODAMHAT B MOMEHT BpeMeHH { = (0 TeJjio MaJILIX pasMepoB
OpOIIIeHO IOJX YIJIOM K ropusoHTy. Och X HalpasjieHa BAOJb FOPH30OHTAJBLHOM IMOBEPXHOCTH,
OCh i — BEPTHUKAJIPHO BBePX. B Tabiuie mpHUBeJeHbl Pe3yJbTATHI H3MEPEHUS KOOPAMHAT X U
Yy oT BpeMeHHU HabnojgeHuA. BribepuTe ABa BEPHHIX YTBEPXKIAEHUS HA OCHOBAHHUM AAHHEIX,
OpUBEIeHHBIX B Tabiuie.

Bpewmsa, ¢ 0,1 0203|044 )| 05|06 1071 0,8
Koopaunara x, m 0,3 0,6 | 0,9 1,2 1,5 | 1,8 | 2,1 2,4
Koopaunaray,m |(0,35| 0,6 (0,75} 0,8 {0,75| 0,6 | 0,35 0

1) Tesio 6pocuian cO CKOPOCTBLIO 5 M/cC.

2) Tejso MOJHAJNOCH HA MAKCHMMAJIBHYIO BHICOTY, pPaBHYIO 1,2 M.

3) B momeHT Bpemenu t = 0,3 ¢ Tesio yaaanjoch OT Hayaja CHCTEMBI KOODAMHAT HA PACCTOSA-
Hue, 6oJIbIliee 2 M.

4) Ilpoeknusa CKOpoCcTH U, B MOMeHT BpeMeHu ¢t = 0,2 ¢ paBHa 2 M/c.

5) Teno 6pocuau nmox yriom 45°.

Omeem: |:l:|

Cpepxy Ha HAKJIOHHYIO IIJIOCKOCTEL MaflaeT MaJeHbKWIl LTapUK, MOCJE Yero YyNpyro OTpa’Kaer-
cA OT Hee. YToJ HAKJOHA MJOCKOCTH K ropusoHTy paseH 30°. Ha Kakoe paccTodaHHe II0 rOpH-
30HTAJIH NepeMelllaeTcsd UIAPDHK MEXXAY NEPBHIM M BTOPHIM yJapaMH O IJIOCKOCTh? CKOpOCTH
IIapHKa B MOMEHT TIEPBOTO yJapa HampaBJjieHa BEPTHKAJIbHO BHU3 U paBHa 1 M/c.
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11. Jlersammii cHapaa 6bi1 06HADYXKeH NMPUGOPOM HAGIIOLEHNA, KOTOPBIH 3a()MKCHPOBAJI €ro ro-
PHU3OHT&JIBHYIO KOODAHMHATY X; U BRICOTY h; = 1655 M Hax 3emueii (cm. puc.). Uepes 3 ¢
CHapAXA ynmaj Ha 3eMJII0 M B3opBajica Ha paccrosHuu [ = 1700 m or mMecTa ero obHapyxe-
HUsA. UeMy paBHAJIOCH BPEMA MOJieTa CHapAAa OT OYIIKHM JO MeCTa B3PbIBA, €CJU CUHTATH,

4TO COIIPOTHBJIEHHE BO3JAyxa npeHeOpexkumo mano? Ilymka ¥ MecTO B3phIBA HAXOAATCA Ha
OJHOI NOPHU30HTAJIMN.

IIpu6op
h HaOJII0eHu g

Annamuka

3apgaum c pelweHMAMM

1. B uHepnuanbpHOI CHCTeMe OTCYeTa TeJy Maccoil 4 Kr cujoit F coobmaerca yckopenue a. Ka-

KOBa JOJ<HA OBITH Macca TeJjia, 4ToOwI cuia 3 F coobiasa eMy B 2 pasa MeHblIlee yCKopeHue?

Pewenue. B cooTBeTcTBUH CO BTOPBHIM 3aKoHOM HpioToHa ma = F.

—

Toraa m1%=3ﬁ u m, =6m= 24 Kr.

Omeem: 24 Kr.

2. Tenexky Maccoil m = 3 Kr, ABHIKYINYIOCA IO I'IAAKOMY TOPM3OHTAJIBHOMY CTOJIY, TOJKAIOT C

cuioii F =6 H B HampaBiIeHHH [IBH)XeHUs. KaKoBO YCKOpeHHe TeJIe}KKH OTHOCHUTEJIbHO
MHePIHAJIbLHON cHuCcTeMBI oTcueTa?

F =2 m/ci.

Peuenue. B cooTBeTCTBUM CO BTOPHIM 3aKoHOM HrioToHa a = —
m

Omeem: 2 m/c*.

3. Teso Maccoil m BHCHUT Ha TIPYKHHE 3KECTKOCTbIO kB M yaiauHsAeT ee Ha Al = 1 cm. Uemy Gyzer

. ., m
PaBHO YAJINHEHHE IIPDYXXHUHEBI dKECTKOCTH — , €CJIM K HEeH IOABECUTH TeJIO MacCcou —2— ?

2

Pewenue. Teno HaXoOOgUTCA B PAaBHOBECHH IIOL ﬂeﬁCTBIerM CHJIBI TAMXECTH N CHJIBI HaATAXEeHHA

npyxuHsl: mg = kAl. Torma %g = gAlx u Al =Al=1 cm.

Omeem: 1 cm.
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4. Smux Maccoil m = 10 Kr CKOJIB3UT IO TOPHU3OHTAJbHOMY moNy. KoadduiiueHT TpeHUA Mex-
Iy mosoM U sauiukom paseH | = 0,25. Onpezenure CUy TPeHUA MEXAY ALIMKOM U IIOJIOM.

Pewenue. TIocKONIbKY YCKOPEHHMEe Tejla II0 BepTUKAJIU PAaBHO HYJIO, TO CHJA TAXECTU paBHA CHJe
HOPMAJILHOM peaKnuu onopbl: mg = N. Moayip CUIbl TPEHHMA CKOJbXKEeHUd, JeHCcTByIolled Ha Te-
J0, paBeH F., = pN = pmg = 25 H.

Omeem: 25 H.

5. TIlo ropusoHTaJNBbHON AOpOre eayT CaHKH Maccod 5 Kr. CHia TpeHUsA CKOJbXKEeHHUA HX IIO0-
a03beB 0 gopory 6 H. KakoB KoaddumueHT TPeHHA CKOJbKEHUA CAHOUHLIX I10J03bEB O JO-
pory?

Pewenue. Moaynb CUJIbI TPEHUA CKOJIBXKEHUHA, JeHCTBYIOIIEH HA Teso, paBeH F,, = pmg.

F
Orcioga p = ETTE =0,12.

Omeem: 0,12.

6. TIpys JexuT Ha NONY MOKOAIEroca JU@Ta, KOTOPLIA HAYMHAET ABUraTbCA BHHU3 C IIOCTOSH-
HBIM ycKopeHHMeM. Kak M3MeHATCA IpH 9TOM CHJa AaBjleHWs rpysa Ha moJu JudTra U geiict-
ByIOIIlasi HAa Hero cuja TsasxkecTu? s KaXIod BeJMYUHBI ONPeAeINTe COOTBETCTBYIOIUM Xa-
paKTep U3MEHEHU:

1) yBenumuuTcsa

2) YMEeHBIIHUTCA

3) He UBMEHHTCHA

SanuinuTe B Tabauny BbeIOpaHHBle UMD JId KaXAOH GusudecKod BeauuuHbl. 1ludpsl B
OTBETE MOTYT IIOBTOPSATHCS.

Cuna naBjieHWs rpys3a Ha IOJ JUPTa Cuna tsaxecTn

Pewenue. BribepeM cucreMy oTcyeTa, CBA3AHHYIO C IIOBEPXHOCTHIO 3eMJIH. B COOTBETCTBHH €O BTO-
phIM 3aKoHOM HpIOTOHA ypaBHeHHe ABMMKEeHHUS Ipysa B IPOeKIHH Ha ock Ox, HanmpasjIeHHYIO BepPTH-
KaJIbHO BHM3, UMEET CIeAYyIIIul Buj: ma = mg — N, rae m — Macca rpysa, @ — yCKOpeHHue Irpysa,
g — YCKOopeHHe CBOOOZHOrO majeHus, N — CHJa HOPDMAJbHOH peaKIlMH ONOpbl. B COOTBETCTBHH C
TPeTbUM 3aKOHOM HbloTOHA cuia maBieHus rpysa P Ha moi sudra paBHa no moxpyiio cuie N. Or-
cooga P = m(g — a). B cayuae, korga sudT HENOABUMKEH WM ABUXKETCA € IOCTOSHHOII CKOPOCTHIO,
cuyia nasjieHus paBHa P = mg. CienoBaTesbHO, NIPU JBHKEHUM JU(DTA C MOCTOAHHBIM yCKOPEHHEM
BHU3 CHJIa JABJeHHMs yMeHblnaeTcs. Cuja TAMXKECTH paBHA Mg U He 3aBUCUT OT ABUXKeHUA JUPTA.

Cusa gaBjeHHA Ipy3a HA IOJ JudTa Cusa TaxecTH

2 3

Omeem:

7. PaccrosaHue OT CIyTHUKA N0 IEHTpa 3eMJIM paBHO YeThIpeM paguycaM 3emun. Bo CKROILKO
pa3 yBeJIUYHUTCH CHJIA NPUTAXKEHUA CHYTHUKA K 3eMJie, eCIM PACCTOAHHE OT HEro A0 LeHTpa
3eMJIM CTAHET PAaBHBIM ABYM paguycam 3eMiu?

Omeem: .
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mM,
Pewenue. B cooTBeTCTBUM C 3aKOHOM BCEMHUDHOro Tarorenus F =G-——2>, rge G — rpaBuTanu-

OHHafA NOCTOSIHHAA, M — Macca CIyTHMKa, M3z — macca 3emuu, R — paccTOogHHe OT CIyTHHKA [0
mM, F'
S u—=4.

nenrpa 3emau. Torga F' =G —
| (2r) F

Omeéem: 4.

8. [Ilo xpyrosoil op6uTe BOKDYr ILIAaHETHl ABMIMKETCH CIYTHHK. Paguyc IaaHeTHl paBeH R, ee
Macca — M, a pacCTOAHHME OT MOBEPXHOCTH IIJIAaHETHI A0 CIOYTHHKA — h. YCTaHOBHTE COOT-
BETCTBHE MeXKAY PU3HUYECKHUMH BeJIMYHHAMHU B GOpMYJIaMH, II0 KOTOPBIM MX MOXXHO pacCyH-
TaTh (G — rpaBMTALMOHHAS NOCTOAHHAA). K Ka)I0ii mO3MIIMH NEepBOTo CTOJOIA noabepuTe
COOTBETCTBYIOIYIO ITO3UIUI0O BTOPOTO M 3amMIIMTe B Tabauny BhIOpaHHBIEe HUGPHI IOA COOT-
BETCTBYIOIIUMH OYKBaMH.

PHU3NYECKHUE BEJIMYNHBI POPMYVYJIBI
A) CKOpOCTb CIYTHHKA 1) GM
B) nenTpocTpeMuTeNbHOE YCKOPEHHE CITYTHUKA R (R + h)
GM
2) R+h
GM
3) >
(R+h)
GMR
4) 5
(R+h)

Omeem.:

Pewenue. COIyTHUK MacCOM m ABMIMKETCH BOKPYI MJIaHETHl IOJ AEeMCTBHEM CHJIBI I'DaBHTAIIMOH-
HOT'0 MPUTSKEHUA. B COOTBETCTBHM CO BTODHIM 3aKOoHOM HploTOHaA M 3aKOHOM BCEMHUDHOI'O TH-
2
v mM
m =G 5 .
- B+k  (R+h)

rOTeHHS ypaBHeHHe [BIKEHHUA CIYTHHKAa HMMeeT cIeAylOImuil BUA: ma, =

M
OTCIOJ.Ia CKOpPOCTh CIHYTHHKa paBHaA U= G—, a LHEeHTPOCTPEMHUTEJIbHOE YCKOPDEeHHe —

(R+h)
a, =G M -
(R +h)
Omeem: A B
2 3

9. B cronky, Kak MOKa3aHO HA PUCYHKe, CJOKEHBI YeThIpe OAMHAKOBHIX KMpOHMYa Maccoir 1 Kr

—_—

kaxabii. HackonbKO yMeHBHIUTCA MOAYJbL CHUJIBl N, NeHCTBYIOImEH CO CTOPOHBI T'OPH30H-
TAJIbHOM OIMOPHI Ha NEePBHIN KUPNHUY, ecju y6paTh ABa BEPXHUX KHUpnnda?
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Peuwenue. B cOOTBEeTCTBMH CO BTOPHIM M TpeThbUM 3akoHamu HeioroHa N = 4mg.
Ilocse Toro Kak ybepyT ABa BepXHHMX KMpPIH4Ya, MOAYJb CHJIEI N CTaHeT paBeH
2mg. CnemoBaTeNbHO, MOAYJb CHJIBI HOPMaJbHOM peaknuu N, aeiicTByomeil
CO CTOPOHHI TOPH30OHTAJIBLHOH OHmOpHI HA HNepBBI KUPOHUY, YMEHBIOHTCA HAa
2mg = 20 H.

Omeem: 20 H.

—_

—_

=N W e

3apaum ons CaMOCTORTENILHONO peleHma

—

B unepnuaibHOM cucreMe orcuera cuna F coobmaer Texy Maccoit m yckopeHue 2 M/c?. Ye-

—

, Mm . .
MYy pPaBHO yCKOpeHHE€ TeJjia MaCCoOHu ? oona JeNCTBHEM CHJIBL EF B 3TOM cucrteme orcuera?

Omeem: M/c?.

HepeBsaunbiil 6pycox Maccoit 0,5 Kr moxouTcA Ha JepeBAHHOM Ha-
KJIOHHOH ILIOCKOCTH, obpasyiomeit yroa 30° ¢ ropusorTom. Kakosa
cuJjla TPeHHus, AelicTBymomas Ha Opycox?

Omeem.: H.

CixaTblii ¢ 60KOB IPY’KHMHAMH KYOHK Maccoif 1 Kr mokKouTcs Ha
TJIAKOM TOPU30HTANLHOM crojne (cMm. pme.). IlpaBasa nmpyskuHA
KecTKocTeIO By = 200 H/M coxara Ha 4 cm. C Kakoil cHioi Je-
BasA MPYKUHA MKeCcTKOCThIo B, = 400 H/M peficTByer Ha KyOuK?

Omeem: H.

ITocse ypapa maiiba Maccoif m Hadajia CKOJIB3UTH CO CKOPOCTBIO U, BBEPX IIO IJIOCKOCTH, 06-

pasyioileil yroa o K ropusonty. KoapduuueHT TpeHUsA I1ai0LI 0 INIOCKOCTH paBeH L. YcCTa-
HOBHTE COOTBETCTBUE MeXAYy (PU3NYEeCKHMHU BeJIMUMHAMU H (GOpMyJlaMH, IIO0 KOTOPBIM HX
MOXHO pacCUHUTAaTh. ’

K xaxpgoll nmosumnuu IepBOro cToJdna MmoadepuTe COOTBETCTBYIOHIYIO IIO3MIIMIO M3 BTOPOTO
cTos0Ila ¥ 3aIUINNTe B TaOJIUIly BHIOpaHHBIe HUGPH! 0] COOTBETCTBYIOIIMMHU OyKBaMHU.

OU3NYECKUE BEJINMYUHBI DdOPMVJIbI

A) Moayab YCKOPEHHUS IPHU ABMIKEHUU IIAHOLI BBEPX 1) g(sina—p,cos a)
B) Moxysab cuibl TpeHUs 2) pmgcosa
3) umgsina

4) g(pcosa+sina)

Omeem:
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ITpu ucciefoBaHMM 3a8BUCHMOCTH CHJIBI TPEHHA CKOJbKEHUS F,, OT CHJIBl HOPMAJILHOTO IAaB-
JeHus F, 66N IOJy4YeHR! CcAeAyIOmHe JaHHEIEe:

F, H 1,0 2,0 3,0 4,0
F,H 4,0 8,0 12,0 16,0

Yemy paBeH KO3QDHIHEHT TPEHUA CKOJILKEeHUA?

Omeem: .

Ha Teno maccoit 10 Kr mpu ABMIMXeHHH II0 OPM3OHTAJLHOM IIOBEPXHOCTHM JeHMCTBYeT CHJIa
TpeHUs cKoJbxeuHua 5 H. Kaxoii cTaHeT cuia TpPeHHSA CKOJBXEHHS IIOCJE€ YBEJIWUYCHHUS MAC-
chHl Tejla B 3 pasa, ecid Ko3(GHUINEeHT TPeHHA He N3MEeHUTCA?

Omeem: H.

CaHKH CKOJB3AT IO I‘OpKBOHTBJILHOﬁ Aopore. Cuia TPEeHNUsI CKOJIBXKEHHNSA HNX II0JIO3bEeB O OO-

pory 10 H, xoaddunmueET TpeHUS CKOJLIKEHHSI CAHOYHLIX TO0JIO3BEB O Aopory paseH 0,2. Ye-
My paBHa Macca CaHOK?

.

Omeem: KT.

. F,
PaccunTaiiTe OTHOIIEHMEe CHJI NpUTHKeHUA JIyHBI K Semiue u JIyan k Comamy —2=2 ? Macca
a-c

3eman B 333 ThIC. pa3 MeHbmme, ueM vy Counma. CpenHee paccrosuue JIyHel or ConmHna —
150 muH KM, a oT 3eman — 400 Teic. KM. OTBET OKPYTJINTE A0 AECATHIX.

Omaeem: .

Bpycoxk, nexaniuii Ha TOPHU3OHTAJILHOM JMCKE, BpamjaeTca BMecTe ¢ HUM C HEeKOTOpOil yr-
JIOBOM cKopocThio. IlepHoa BpameHHA AWCKA yBeJWYuaHn. IIpum sToM mosokeHHe O6pycka
Ha AHWCKE OCTAJIOCh HpeXKHHM. Kak M3MEHHJHNCHh IPH 3TOM CHJIa HODMAJBLHOTO JaBJeHUS
6pyCcKa Ha OIOpPY M CHJIA TPEHHHA, AeHCTBylomasa Ha Gpycok?

Jnsa Kax ol BeJIMYMHEI ONIPEAEINTE COOTBETCTBYIOLINI XapaKTep H3MEHEHHUA:

1) yBeaunuuiach

2) yMeHbIIUJIACH

3) He U3MeHMJIACH

SanumuTe B _Tabauny BoIOpaHHbIe HUMpHl AMsa KaxA0H (usndecKoii BeJuuunHbl. Iludpw B
OTBETE MOTYT IOBTOPATHCA.

Cuna HOPDMaJIBHOTO JaBJIEeHNA

6pycKa Ha OHODY Cuna Tpenus, AeiicTByoomaa Ha Opycok

10. Teso CKONBL3UT IO HAKJIOHHOM IJIOCKOCTH, COCTABJIAIOMIEH YroJ o0 ¢ TOPM3OHTOM. YTOJ, KOTO-

phlﬁ COCTaBJIA€T HAKJIOHHasA OJIOCKOCTHh C T'OPHU30HTOM, YBEJIHU4YHJIH. Kax uzmendaorca npu
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5TOM CHJa TPEHHS U CHJIa HODMAJBLHOIN peakiuu OIOpHI, AeicTBylomue Ha Teno? s kaxk-
hifed: BEJIMUMHEI ONIPEAETHTe COOTBETCTBYIOIIMI XapaKTep U3MEHEHHA:

1) yBesnmuuBaroTcAa

2) yMeHpIIaloTCH

3) He U3MEHSAIOTCHA

BanumuTe B TabauIly BhIGpaHHBIE DUGPH AIA Kaxaod (usudeckoit penumuuHbl. I{udpnr B
OTBETE€ MOTI'YT IOBTOPATHCH.

Cuna TpeHus Cuia HOpMAJBHOH peaKIUH ONOPEI

11. I'pys, ONpUKpEIUIEHHBIA K HHUTH AJuHON [ = 15 cM, BpalaeTcd BOKDPYI BePTHKAJIBLHOH OCH
TaK, YTO HUTH OTKJIOHSETCS OT BepPTUKAJIU Ha yroa a = 60°. Onpegennre CKOPOCTh ABHIKEHUA
rpysa.

12. Ilo HemoABMXKHOM TIJIAAKOM CcepuuecKoil MOBEPXHOCTH PaJNycoM R M3 COCTOSHMA NOKOA [JBH-

R
JKeTCS MaJIeHbKadA Iaita, HayaJbHOE IIOJIOMKEHHe KOTOpPOH HAXOAUTCSA HA BEICOTE 5 OTHOCH-

TeJbHO HIDKHEH TOUYKM moBepxHocTH. CroesaiiTe pUCYHOK C YKasaHMeM CHJI, JeHMCTBYIONMX HAa

. R "
mauﬁy B TOT MOMEHT, KOI'ZJa OHa ABUXKETCs BIIPABO-BBEDX, HAXOAACH Ha BLICOTE E Haa HUXKHEH

TOYKOM IOBEPXHOCTH (cM. puc.). [IokakuTe Ha 9TOM DHUCYHKe, KyAa HAIPaBJEHO B 3TOT MOMEHT
yCKOopeHUe maibnl (10 paguycy NOBEPXHOCTH, IO KAcATeJIbHOM K IIOBEPXHOCTH, BHYTPh IIOBEPX-
HOCTH, Hapy>Ky OT noBepxHocTH). OTBeT 00ocHyiiTe. COIIpOTHBIIEHNE BO3AYXa HE YYUTHIBATD.,

13. TI'pysel maccaMmu M = 1 Kr ¥ m CBs3aHBI JIETKOM HEPACTAKUMOM HHUTHIO, NepeGpOIIeHHOil Je-
pe3 OJIOK, IO KOTOPOMY HHTBH MOJKET CKOJb3UTh Ge3 TpeHuda (cM. puc.). I'pys maccoit M Ha-
XOAUTCA HA IIIePOXOBATOM HAKJIOHHOM ILIOCKOCTH (Yroji HaKJIOHA IIJIOCKOCTH K TOPHU3OHTY
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a = 30°, koadpduuuent tperua p = 0,3). UeMy paBHO MaKCUMAajJIbHOe 3HAUYEHHME MACChl M,
IIPHX KOTOPOM CHCTeMa IPYy30B ellle He BRIXOJUT U3 IePBOHAYAJIBHOI'0 COCTOAHUA IOKOA?

Umnynbc, MexaHuuyeckan aHeprua, pabora, MowHoOCTb

3apaum c peleHnAMM

y
Ha pucynke noxkasaHo, KaK II0 B3aMMHO IepIeHAUKYJIAPHBIM
ImepeceKalmUMCs MNPAMBIM JIBHXKYTCA ABa Teja. Mogayuab D,
UMIOyJbca OepBOro Teja p; = 1 Kr - M/c, a BTOPOTo TeJja O— ;

D =2\/§ Kr ' M/c. OmpefesnTte MOAYJbL HMIIYJbCA CHCTEMBI

9TUX TeJ IocJe UX aOCOJITHO HEYIIPYroro yiapa.

Omeem: Kr * M/c.

Pewenue. CornacHO 3aKOHY COXPaHEHHS MMIYJbCA HMIYJIEC CHCTEMBI TeJ IIOCe X abCOJIIOTHO
HeyIpyroro yjapa paBeH p = P, + D, , CJIeAOBaTEJbHO, MOAYJIb UMIIYyJIbCA D = ,/ p>+ p? =3 kr - M/c.
Omeem: 3 Xr * M/c.

2.

YesoBeK, CTOAINUI HA TJIAAKOM JIBAY, CTPEJSET U3 PYKbs B FOPU3OHTAJHLHOM HAIIPABJIEHHHU.

Macca sapaga m = 0,04 kr. CkopocTs Apo6uHOK mpu BricTpese u = 300 m/c. KakoBa macca
yejioBeKa M, ecii ero CKOPOCThb IocJjie BuicTpesna pasHa V = 0,2 m/c?

Omesem: KT.

mu
Pewenue. CorjacHo 3aKOHY coxpaHeHusa ummmyabca 0 = mu — MV. Orcioga M = —— = 60 Kr.

| 4

Omeem: 60 Kr.

3.

Ha mocTtynaTteapHO ABHIKYIIleeCs B MHEPIMAJIBHOI CHCTeMe OTCYeTa TeJI0O B TeueHHe Bpeme-

HU At pelicTBoBaJila IIOCTOAAHHAA paBHoAelicTBylomasa cuiaa F. Kak u3MeHATCA MOAYJIL UM-
IyJabCca CHJBI U MOAYJb U3MEHEHUs MMIyJbca TeJja, eCJu BpeMsa At AeHCTBHUSA CHUJIBI YMEHb-
mutca?

J1a Ka)Xa0il BeJIMUYMHBI ONPEAESINTe COOTBETCTBYIOIUN XapaKTep N3MEHEeHUA:

1) yBesnuuTca

2) yMeHBbIIUTCA

3) He U3BMEHHUTCA
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BanuniuTe B Tabaumy BeiGpaHHBIe HUGDH AJs KaxJod ¢usmdeckoil BenuwuuHbl. Lludppsr B
oTBeTe MOI'yT HOBTOPATHLCA.

MOIIYJIL HUMIIyJbCa paBHOJ.IefICTBYIOII_Ieﬁ CHJIBIL MOJ.IYJII:» HN3MEeHEeHHUA HMIIyJbCca TeJla

Pewenue. B COOTBETCTBHHM C 3aKOHOM M3MeHEHUSI UMITyJbca AP = FAt. IIpu yMeHbIneHUHN BPEMEHH

JelicTBUA CHUJIBLI Al MOAYJIb UMITYJIbCA CHJIBI \FAt , @ 3HA4YUT, ¥ MOAYJb M3MEHEeHHs MMIIyJhCca Teja

|Af)| YMEHbBIIIATCA.

Moayabs uMnyJibCca paBHOAEHCTBYIOIEH CHUJIbI Moaysib u3MeHeHUA UMIyJbca TeJja
Omeem:
2 2
4. Ha ropusoHTaJbHOU NMOBEPXHOCTH HAXOAHUTCS TEJO0, HA KOTOPOE /4 7
meycTByloT ¢ cujaoit F = 10 H, HampaBJIeHHO#l IOJA YIJIOM

AQ__|

a = 60° K ropusoHTy (CM. puC.), B pe3yJIibTaTe 4Yero Tejo Mepe-

. 0 x
MelllaeTcsa Mo moBepxHocTtu Ha S = 5 M. KakoBa pabGora aToit
CUJIBI?
Omeem: k.

Peuwenue. Pabora cusbl paBHa A = FScosa =25 k.
Omeem: 25 JIx.

5. Kaxkyio paboTy COBEDIINI YeJ0BEK, KOTOPhIM B3sJICA 3a KOHEI, JIeXKAI[ero Ha 3eMJie OJHOPOJ-

HOI'O CTep:KHsA Macchkl m = 100 KI' 1 MOZHAJI 3TOT KOHeIl Ha BbICOTY A = 2 M?

Omeem: Jox.

Pewenue. Pabora, KOTOPYI0O COBEPUIMJ YeJIOBEK, PABHA WM3MEHEHWIO IIOTEHIIUAJIbHOM JHEPruu
CTep>KHSI, KOTOpas ONpeJesiAeTCs MOJIO’KEHHEM LEHTpa TAMeCTH cTepXHdA. IlockoJbKy cTep:keHb

OOHOPOAHBIH, TO A = mg% =1000 Ix.
Omeem: 1000 [x.

6. IlepBas npy)XuHa uMeeT »ecTKocTb ky = 20 H/Mm, Bropas — k; = 40 H/m. OGe npy>KunbI
E
pacTaHyTHl Ha Al = 1 cMm. OnpefiesinTe OTHOIIIEHWE MOTEHIUATIBHBIX SHEPIUHM IIPYKUH Ez— .
1
Omeem: .
(a1)° (A1)
Pewenue. IloTeHnuanbHble 5HEPIUU NPY’KUH PaBHBI COOTBETCTBEHHO E, =k, 5 H E, =k, — -
k
Torma —2 =-2=2,
R
Omeem.: 2.
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7. CxemarH4HBIA BH/ rpadMKa H3MeHeHMA KUHETHIECKOH SHEPrHH Teja C TeYeHWEM BPeMeHH
npeacTaBjieH Ha pPUCYHKe. BoibepuTe [Ba BepHBIX YTBEPKACHHUA O ABHMKEHHH TeJia.

Ey |\

0 t

1) Teno 6poireHO MOA YriaoM K TOPU3OHTY C MOBEPXHOCTH 3eMJIM U YIAJO HA 3eMJIIO.

2) Tesio OpoOLIEHO BEPTHKAJIHLHO BBEPX ¢ 6AJIKOHA M YHAJIO HA 3eMJIIO.

3) B BepxHell ToOuKe JBUXKEHUS CKOPOCTh TeJia Oblja OTJIHYHA OT HYJIA.

4) Teso OpoOLIEHO IOJ YIJIOM K TOPH30HTY C IOBEPXHOCTH 3€MJIM M yIAJO0 B KY30B IIPOe3-
JKaIOIIEro MHMO TPY30BHKA.

5) Ilepen mameHueM cKOpocTh Teja Gbliaa GoJibllie HAUAJIBLHON CKOPOCTH.

Omeaem: l:[j

o muo
Pewenue. Kunernueckas JHepruda MaTepruaJbHOM TOYKH PAaBHa E = T , e m — mMacca MaTepHu-

N

aJbHOH TOUKH, U — €€ CKOPOCTh.

OTBeT 1) HeBeprIﬁ, TaK KaK B 3TOM cCJIydae IIOCJIe NaaeHnudA Ha 3€eMJIIO TeJIO IOKOUTCA U ero
KHHeTH4YeCKas SHeprud B KOHIEe HOJIZKHa CTaTh paBHOﬁ HYJIO. HpI/I ABHXXEHHHU 6pOH_IeHHOI"O TeJgaa
BBEPX €ro CKOpoCTh, a 3HAYUT, U KHHETHUYECKAA 3Heprud yMeHBbIIATCA.

OrBer 2) HeBepHBIH, IOCKOJBLKY B CJyuae BepTHKAJIBLHOIO OpOCKa B BepXHe# TOUKe IoJeTa
ero CKOpOCTb ¥ 3Ha4YeHHEe KHHETHYECKOH 3HEPruM JOJKHBI OBITH PaBHBI HYJIIO.

Oter 3) ABJsieTCA BEPHBIM, MOCKOJBLKY B BEPXHEH TOUuKe ABMIKEHUS KHHETHYECKasl SHEPrus
HEé paBHa HYJIO, a 3HAYHUT, CKOPOCTB TeJia ObLJIa OTJWYHA OT HYJIA.

OTrBer 4) sABIseTcsE BepHbIM. B 3TOM ciyuyae CKOPOCTH B BepXHeH TOUYKe paBHA HadYaJlbHOM
CKOpPOCTH TeJia B 'OPU30HTAJIbHOM HaIpaBJIEHHH, & 3HAYUT, TeJIO 6pomeH0 nox yrjioM K ropmu3oH-
TY. Iocae nageHnsa KUHeTH4YeCKada I9HEPIrHs TeJla TaKXKe He cTajia paBHa HYJIO, CJjeJOoBaTeJIbHO,
TEJIO YIAaJio B KY30B NPOE3’KAI0Nero MUMO I'Py30BUKA.

OtBer 5) HeBepHBIN, MOCKOJbKY KHHETHUYECKAS SHEPrus Iepej NajeHueM, a CcJeJoBaTeJbHO,
M CKOPOCTH ObljIa MEHbIIle HAYaJabHOI.

Omeem: | 3 4

8. Maubunk Ha caHKax ¢ obmieit maccoit 60 Kr cnyckaercs ¢ JeAAHOU ropbl ¥ OCTAHABJIUBAETCH,
npoexaB 40 M Ho ropH30HTAJLHON MOBEPXHOCTH MOcje cioycka. KaxkoBa BbICOTa I'OpBI, €CJIU

CHJIa CONIPOTHUBJIEHUA JBHXKEHHIO HA FODH3OHTAJLHOM ydacTKe paBHa 60 H? Cuurars, yTo mo
CKJIOHY TOpPbI CAHKU CKOJIb3UJIH 0€3 TpeHHUsA.

Omeem: .
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Pewenue. HOCROJIbe II0 CKJIOHY Iropbl CAHKH CKOJIb3UJIH 6es TpeHHudA, TO B COOTBETCTBHH C 3aKO-
2

o X
HOM COXPAHEHHs ME€XaHNYECKOH 3HEPrun mgh = m?, rae rge h — BBICOTA TOPpKH, U — CKODOCTBb

Fconp‘s » TAE

) ) ) Foonp|S

S — nyTh, IPOUAEHHLIN CAHKAMH [0 TOPU3OHTAJIbHOM moBepxHocTH. OTcona h = ——— =4 M.
mg

o X
CAHOK B KOHIIe I'OpKH. CorsacHo 3aKOHY M3MEHE€HHUs MEXaHHNYEeCKOMH IHEPrun m—z— =

Omeem: 4 M.

9. Jlersmuit mox yrioMm o = 60° K TrOPH3OHTY €O CKOpOCTBIO U = 60 M/c cHapsaX Maccoii
m = 0,1 kr nonagaer B Teao maccoit M = 4,9 kr, Jexkalliee Ha TIJIAIKOM y4YaCTKe TI'ODPH30H-
TaJbHON IIOBEPXHOCTH, M 3acTpeBaeT B HeM. Kakoif myTs S mpoiifieT TesJo 40 IIOJHOI ocTa-
HOBKH, IIOIIaB HA HIEPOXOBATYIO UACTh IOBEPXHOCTH, €CJHU KO3hIHIMEHT TPEHHUS CKOJILMKe-
HUA MEXXJy TeJOM M IIOBEDPXHOCTHIO paBeH u = 0,25?

Pewenue. B COOTBETCTBMH C 3aKOHOM COXPaHEHHSA HMMIIyJbCa B IPOEKIIMY HA OCh JEKApTOBOM CH-
CTeMbl KOODAMHAT, HAlPAaBJIE€HHYIO BAOJb I'OPU3OHTAJBHON ITOBEPXHOCTH B HAIPABJIEHHH CKOPOCTH
Iy JIn:

mucosa = (M + m) u, (1)
rie u — CKOpOCTBh TeJ IIOCJIe yAapa.
CorylacHO 3aKOHY HM3MEHEHHA MeXaHHYecKoil sHeprum AE, = A, rne AE, — U3MeHeHHe KUHeTH-
4ecKOl aHeprum Tein, A,, — pa6ora cuiabl TpeHus. CienoBaTebHO,

2

(M +m) " = (M +m)g. 2
O6venuHsada (1) u (2), moayuyum
2
§=_L|VCOStl _ 4072y,
M
2
Omeem: S = _1 |veosa | _ 0,072 m.
m

10. [Ba mapuxa, maccul kKotopeix 200 r u 600 r, BUCAT, CONPUKACAACH, HA OAMHAKOBLIX HUTAX

anuHoi 80 cM. Ilepseiit map oTkJoHMAM Ha yroa 90° u ormycTuin. Ha Kakyio BBICOTY IOJ-
HUMYTCS IIAPUKH IIOCJIe yJapa, eCJIH 3TOT yxap aGCOJIOTHO HEYIIpyruii?

Pewenue. BribepeM HHepHHAJIBbHYIO CHCTeMY oTcueTa. OCh X HAIPABMM IOPM3OHTAJLHO BAOJb Ha-
[IpaBJIECHUA CKOPDOCTH v; IEPBOro IIapMKa B MOMEHT yaapa. CKODOCTb vy OIpejesuM, HCIOJb3YH
3aKOH COXPaHEHHUS MEXaHWYECKOH dHEPrUH M0 yAapa IIapUKOB:

mygl = T 1)



CorsilacHO 3aKOHY COXPaHEHHUS HMMIIYJIbCa, 3aMMHCAHHOMY B MPOEKIIMM Ha BHIOPAHHYIO OChb X CHCTe-
MBI KOODAHMHAT:

muy = (my +my)v, . (2)

BricoTy, Ha KOTOPYI0 MOZHMMYTCS INAPHKHU IIOCJE yAapa, OIpeAeUM M3 3aKOHAa COXPaHEHUS Me-
XaHHUYEeCKOIl SHEepruu:

2

+my)U.

(_m'l__.__z_zﬁ:(m,l-f-mz)gh, (3)
2
13 coorHomenuii (1) — (3), mosyuum: b = ™ 1=0,05 M.
m +my
2
Omeem: h=|—"™__| [=0,05 m.
m +my

4.

3apaum ANs CaMOCTOATENbLHOro peleHun

BaroHeTka Maccoil m ABHKETCA IO IOPM3OHTAJBbHBIM DPelbcaM CO CKOpPOCThIO U = 6 M/c.
Onpenenure, KaKoi CTaHET CKOPOCTh BarOHETKH, KOrJa Ha Hee CBEPXY BEPTHKAJIbLHO OIYyC-
TAT IPy3, Macca KOTOPOrO paBHA IIOJIOBHHE MAacCChl BATOHETKH.

Omeem: M/c.

Baoap ogHOI NIPAMOI ABMAKYTCA JBa IIapa MaccaMu m; = 1 Kr B my = 2 KI' CO CKOPOCTAMH,
pPaBHEIMHM COOTBETCTBEHHO U; = 10 M/c u v; = 5 M/c. IlepBriil map ABHXKETCA 3a BTOPHIM H,
IOTHAB, IPHJINIaeT K HeMy. KakoB cyMMapHBIi HMITyJIbC IIAPOB IOCJe yaapa?

Omeem: Kr * M/cC.

JlerkoBoil aBTOMOOHIE ¥ rpy30BUK Maccamu m = 1000 xr u M = 5000 xr ABMXKYTCA C IIO-
CTOSIHHBIMH cKopocTaMH. CKopocTs aBToMOGMJs paBHa v; = 110 KM/4, a OTHOIIEHHE HM-
IIyJIbCA FPY30BHKA K HMIIYJILCY aBToMOOMIA paBHO 2. OnpefenuTe CKOPOCTh IPY30BHKA.

Omeem: KM/d.

YesmoBeK Be3eT pefeHKa HA CAHKAX C MOCTOSHHOU CKOPOCTBIO [0 FOPH30HTAJBHOM 3aCHE)KEeH-
HOI gopore. Moayap cwibl TpeHUA caHOK o cHer paBeH 30 H. YesoBex coBepmnna MexaHwude-
cKyio paboty, pasuyo 3000 I»x. Oupenenute npoiJjeHHBI UM OYTh.

Omeem: M.

Msu maccoii 0,5 Kr JeTuT co ckopocTsio 4 M/c. KakoBa ero KuHernueckas sHeprus?

Omeem.: k.
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10.

11.

[Tafi6a mocie yAapa KJIOIIKOM npuobpesa ckopocTh 13 M/c u cTaja CKOJL3UThL BBEPX IO Je-
asaHO# ropke. UeMy paBHa CKOpOCTh INaiiGnl HA BepLIMHE NOpKH, ecau ee BricoTa 8 M? Tpe-
HHEM Wmaibbl 0 Je npeHebpedb.

Omeem: M/c.

IlepBoHauaJibHOE YAJUHEHHE NPYKUHBI paBHO Al. BOo CKOJIbKO pa3 yMEHBIIUTCSA MOTEHIMATb-

HadA 3Heprud NpyxXHnuHkbl, €CJH €€ YAJIHUHEeHHe CTaHeT BJABOE MeHbIne?

Omeem.: .

CKOpOCTh GPOIIIEHHOr0 MAYA HEMOCPEACTBEHHO Iepe] yAapoM O cTeHy Onlia BABoe Oosblie
ero CKOpOCTH cpasy Iocjie yaapa. OnpegennTe KMHETHUECKYIO 9HEPTHI0 MAUYa A0 yjAapa, eciu
IIpY yAape BhIJEJHJIOCh KOJUUECTBO TeIJIOThI, paBHoe 15 J[x.

Omeem: Jx.

B HemoaBmixXHO BHUCAIINN Ha HATH aauHOoi 40 cM rpys Maccoil 81 r nmomajgaer JeTdlnias ropu-
30HTAJILHO IJIACTHJIMHOBAs MIyJsa Maccod 9 r, B peayJbTaTe Uero rpys ¢ NpUJIHINIEH K HeMY
nmyJjieii HauMHAET COBEpIIaTh KoJiebaHusa. MakcHMaJIbHBIA yroJl OTKJIOHEHUS HUTH OT BEePTH-
Kaau npu 3Tom o = 60°. KakoBa CKOpPOCTH MyJIM mepex onajjaHueM B rpy3?

Omeem: M/c.

KameHs OpoiieH BBepx IIOJ YIJIOM K TopHM30HTy. COIPOTHBJIEHHE BO3AyXa IIPeHeOpeXnuMOo
mayio. Kak MeHsiloTcA ¢ HaGOpOM BBICOTHI MOAYJb YCKOPEHHA KAMHA M €ro IOTEeHIMAJIbHAA
JHEpPrusa B MOJIe CHJIBI TAMKECTH?

s Kaska0i BeJIMYUHB]I OIpEeAEIUTe COOTBETCTBYIOIININ XapaKTep U3MeHEeHHUA:

1) yBesnnuuBaeTca

2) yMeHbIlIaeTCA

3) He U3MEHsETCA

Sanumute B Tabauny BeiOpaHHbIe MuGpH Jaa KaKAoM (usnmdeckoil BesuumHB. Iludpwl B
OTBETE MOTrYyT IIOBTOPATHCS.

Moayab yckopeHnss KaMHA ITorernuanpHas 3HEPrusa KaMHSA

ABTOOYyC Maccoil m, ABMIKYIIMMCA 10 OPAMOJHHEAHOMY TOPHU30OHTAJBHOMY YYacTKY [JOPOTH
CO CKOPOCTBIO U, TOPMO3HUT OO0 IIOJHOH ocraHoBkHM. Kosieca aBTobyca mpM TOPMOJKEHHH He
BpamapTca. KoaddumueHT TpeHNS MeXAY KojleCAMH U JOPOroid paseH |. YCTAHOBHTE COOT-
BETCTBHE MeEXXKAY (PHUBHYECKUMH BeJHUYUHAMH U POPMYyJIaMH, IO KOTOPHIM HX MOXXHO DPacCuu-
TaThb.

K kaxmoit mosuuiuu mepBoro crosbma moabepuUTe COOTBETCTBYIOHMIYIO HMO3HIIMIO BTOPOrO M 3a-
nuinuTe B Tabauny BeIGpaHHBIE UAPHI 104 COOTBETCTBYIOIIMMH OyKBaMu.
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12.

13.

14.

15.

16.

PUBNYECKHUE BEJINYHUHBI POPMYVYJIBI

A) Moaynbs paGoTHl CHIBI TPEHHsA, AeHCTByMOIIeil 1) pgv
Ha aBTOGYC mv®
B) Bpemsa, HeoOGxoxmMMoOe IJA NOJHOII OCTAHOBKH 2) 2ug
aBToOyca ' v
3) —
ug
mv’
4) 5
Omeem: A B

CpesHee naBjieHHMe IIODOXOBHIX rasoB B CTBOJIE opyAua paBHo 5 - 10° ITa. KakoBa aiwHa

CTBOJIA OPYAMSA, €CJIH CKOPOCTh BRLJIETeBIIero u3 Hero cHapazxa 1,5 km/c? Jlmamerp crBoJa
45 mMm, macca caapaza 2 kr. (Tperue nperebpe:xxumo maso.)

ITo pnunHHOM mocke Maccoit M = 2 Kr, HAXOAAIMIEHCA HA
TJIAAKOM TOPHM3OHTAJBHOHM ILJIOCKOCTH, CKOJL3UT Inaiiba
maccoit m = 0,5 kr. Kosadpdunmenr rpeans mexay miaii-
60it m mockoii p = 0,2. B HavyaIbHBI MOMEHT BpPeMEHH
CKOpOCTh Imaiibel vy = 2 M/C, a IOCKa MOKOMTCA. B Kakoii MOMeHT BpeMeHH T maiiba mepe-
CTaeT CKOJIb3UTH MO AOCKe?

CHaps[ BhINYINEH M3 NYIIKM BEPTHKAJLHO BBEPX C HaAYaJbHOH CKOPOCTBHIO Uy = 10 m/c.
B TouKe MaKCHMAaJbHOrO MOAbEMa CHap#AJd pasopBajiCA Ha JBa OCKOJIKA, MacChl KOTOPBIX

m 2 .
OTHOCATCA KaK —- = —. OCKOJIOK 6oJbIIeil MacChl yIaj Ha 3eMJII0 IEPBBIM CO CKODPOCTBIO

m, 1

2v¢. 10 KaKOH# MAaKCHMMAJIbHOMN BBICOTHI Ay, MOMKET MOAHATHCA OCKOJIOK MeHbIeH Macchl?

T'pys maccoit m = 2 Kr, Jexanuifi Ha rOPU3OHTAJILHOH IIJIOC-
KOCTH, IIPHKPEIUIEH K OJHOMY KOHILY JIETKOH NPYKHHBI JKe-

crrocTeio Bk = 100 H/Mm, apyroit KoHen, KOTOpOH 3aKpeneH k

HenoABMXKHO (cM. pme.). I'pys cmemaioT mo TOPH3OHTAJIH, m H
pacTaruBad MNPY)KHUHY, 3aT€M OTIYCKAIOT C HAYAJBLHOH CKO-

POCTBLIO, paBHO#l HyJ10. I'py3 ABH)KeTcA B OJHOM HampasJie- /

HHHM U 3aT€M OCTAHABJIWBAETCS B IIOJIOKEHHH, B KOTODOM IIPY’KMHA yKe c)kara. MakcuMaib-
HOE PaCTs)KeHHe NPYXKHHEI, IPA KOTOPOM IpPy3 ABHXKETCS TAKMM o0pasoM, paBHO d = 15 cM.
Haiigure KoadhdHuHeHT TPeHUs |l Fpy3a 0 NJIOCKOCTh.

CHapAj BBIOYIEH M3 IYIIKH BePTHKAJHLHO BBEPX CO HAYaJbHOM CKOpPOCTHIO Uy = 10 mM/c. B
TOYKe MaKCHMAaJILHOrO moJbeMa CHapfAj pasopBaJiCsi Ha JBa OCKOJIKA, MaCChl KOTOPHIX OTHO-
carcd Kak 1 : 2. OcKOJIOK MeHbIIei Macchl Mm; yIajJ Ha 3eMJII0 cO CKOpocThbio u; = 20 M/c.
KakoBa CKOpOCTL u; GOJIBIIIEr0 OCKOJIKA Macchl My IPH ero majeHuu Ha semun? CauraTh Io-
BEPXHOCTBb 3eMJIH ILJIOCKOM M I'OPHU3OHTAJIHHOM.
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CraTtuka, rmapocrarmka

3apaum C pelIeHUAMM

1. PesyabTaThl, [I0OJy4YeHHBIE IIPH BHINOJHEHMH J1aGopaTopHOH DAGOTHI IO HCCIEJOBAHHUIO YCJIO-
BU# paBHOBECHS DhIYara, 3aHeCeHHI B Tabaumy:

F,, H L, m F, ,H ly, M
? 0,1 15 0,4

Onpe;[e.rm're BeJINYHUHY CHJIBI Fl, €CJIM phIYar HaxoAUTCA B PaBHOBECHH.

Omeem.: H.

Pewenue. Poiuar HaXOOUTCSA B paBHOBECHM IPH paBeHCTBe MOMEHTOB cui: Fil; = F,l,. Orcioza
F1 = 60 H.

Omeem: 60 H.

2. IlpunoxuB BepTHKaJbHyI0 cuiay F, rpys Maccoi A

A

M = 100 Kr yaep:XMBalOT Ha MeCTe C IIOMOIIbLIO phIyara
(cM. puc.). Peiuar cocTouT M3 mapHHUpa 0e3 TpeHUs U OX- -
HOPOAHOTO MACCHBHOTO CTep:KHA maauHOM L = 8 M. Pac- L)
CTOSTHHE OT OCH IIIapHUpA A0 TOYKH IIOJABEeca rpy3a PaBHO mmmmt
b=2wm. Yemy paBeH wmoayap cujabel F, ecam macca ; M
crepkHA m = 40 Kr?

Y

Omeem: H.

—

Pewenue. C'repxceHL HaxoauTCsaA B paBHOBECHH, €CJIH CYMMaprIﬁ MOMEHT cuJjbl F , CHJIBI THAMXECTH

—

S L
mg ¥ CHJIBLI HAaTAXKEHHUA HUTH T OTHOCHUTEJHHO OCH BpalleHHUs paBeH Hymw0: Tb + ng —-FL=0.

IMockoasky T = Mg, F = g(M% + %) =450 H.

Omeem: 450 H.

3. Ha pucyHKe u300pa)keHa CHCTeMa, COCTOAINAA H3 OXHOPOAHOTO

cTepyXKHdA, 6i1oka u rpysa. Macca rpysa 100 r. Kakyo cuiny HyX-
HO IPHJIOKHUTL K CTEDPIKHIO, YTOOBI CHCTEMa HAXOJHJachk B PaBHO-
Becun?

'i);:A::::
F

Omeem: H.

Pewenue. HOCKOJILKY OCh BpAaIlleHHUA CTEPXHA COBIIAJAE€T C I€HTPOM TAMXEeCTH CTEepPXHHA, TO MO-

MEHT CHJIbI THAMKEeCTH OTHOCHUTEJIBHO OCH BpallleHus paBeH HYJ0. CTep:KeHb HaXOAWUTCSA B pPaBHOBe-
CHH, €CJIM CYMMAPHHKH MOMEHT CHJH F, CHJIB TAMKECTH U CHJIbl HATAXKEHUA HUTH T OTHOCUTEJIbHO
OCH BpAaIlleHUsI PaBeH HYJIIO:

T4l = F2l,
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rae | — JJMHA eIMHUYHOrO OTpPe3Ka Ha crepkHe. II0CKOIBKY Ipys Ha GJOKe HaXOAUTCA B PaBHO-
Becuu, 7o I =mg . Orcioga F = 2T =2mg = 2H.

Omeaem: F = 2mg = 2 H.

4. Ha Teso B popme Kyba, MOJTHOCTBLIO MOrPYXKEeHHOE B KHAKOCTh TAK, UTO BePXHAA rpaHb Kyba
KacaeTcs IMOBEPXHOCTH JKHUAKOCTH, AeiiCTByeT BHITAJKHBAIOIIasg cujia, paBHaa 3 H. I'nybuny
NOTPYy’XKeHHs Tejla yMeHbINUAU B 3 pasa. UeMy cTasia paBHA BhiTaJKHMBaOIIasa cuaa?

Omeem: H.

Pewenue. BrtankuBaiomas cmia (cuia Apxumena) paBia F, =pgV, roe p — MIJIOTHOCTb KUJ-

apx
KOCTH, § — yCKOpeHHe cBOOGOZHOro majeHus, V — 006beM MOTPYy’KEHHOH B KHAKOCTL YAaCTH TeJja
(B mepBoM cayuae V — ob6beM Bcero Tesa). Ilocjie Toro xak rJiyOMHA IOTrPysKeHUs TeJja Onijia

Vv
yMeHbIlIeHa B 3 pa3a, BLITAJIKMBAIOIAA CHJIA CTAJIA PABHA F, = pg§ =1 H.
Omeem: 1 H.
5. AnoMunHeBBIH KyOHK, IIOABEIIeHHBIH HA HHUTH, LEJIHKOM IIOTPYXXEH B BOAY U He KacaeTcd

OHa cocyza. IInuna peOpa KyOuka papHa [ = 10 cM. OmpegesuTe BBITAJIKHWBAIOOIYIO (apXHMe-
JIOBY) CHIY, AEMCTBYIOINIYIO Ha KYOHK.

Omeem: H.
Pewenue. Berrankusaiomas cuia (cuia Apxumena) passa F = pgl’ =10 H, rae mIOTHOCTEL BOABI
p = 1000 xr/m°.
Omeem: 10 H.

6. 3axpbITyio NpobKo# OYTHIJIKY € IIOACOJHEUHBIM MAacjoM nepeBepHyJau. OmpejennTte CpegHIOI
o o 2
CHJIy, C KOTOpPOH JeiicTByeT Macjo Ha mpoOKy mowaapio S = 5 cM”, ecau pacCcTosHHE OT
YPOBHA MacJjia B cocyZe Ao mpoOku paBHo h = 20 cM.

Omeem: H.
Pewenue. Cuna ruApoCTaTUYECKOTO JaBJeHNA macja Ha npobky paBHa F =pgh-S =0,9 H.

Omeéem: 0,9 H.

3apaum oNa CaMOCTOATENILHOro pelweHus

1. K npasomy Ijledy HEBeCOMOrO phluara mHOJBeIle-

HO Teno Maccoit 0,2 Kr (cM. puc.). I'py3 kakoit —

MacChbl HaJO NNOoABECHTH KO BTOPOMY IOeJIEHHIO Jie- | [ | | | | | | | | |
T

BOr0 ILJIeYya phbldara AJs AOCTHXKEHHS paBHOBe- |

f A}

cusa? I |
i?=

F

Omeem: KT.
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YenoBexk HeceT rpy3 Ha epaH (cM. puc.). Onpenenure, KaKyio
MHUHHMAJIBHYIO I[10 BeJHYUHE CHJIY 4YeJIOBeK MAOJKeH IIPHJIO- " —
JKHUTh K KOHIlY B HeBecoMOM :xepau, 4TOOBI yAep»aTb B paB-
HOBeCHHM rpy3 Maccoii 2 kr. Paccrossnue AO pasuo 0,2 M, pac-
crosaue OB pasuo 0,4 M.

Omeem: H.

Kakum gokeH OBITH NPOTHBOBEC A KOJIOIE3HOTO HKypaBJid

(cM. puc.), 4ToOBI OH ypaBHOBemnBaja Beapo Maccoit 10 kr? (Pui-
yar cYuTaiiTe HEBECOMBIM. )

Omeem.: KT.

OnHOPOZHBIN HENOABHMIXHBIN cTep:KeHb AB kacaercs Kpas
6aHKku B Touke C M ynupaeTcsa B CTBIK JHA U CTeHKH OaHKU
KoHIoM B (cMm. puc.). Moayap CHIbl, C KOTOPOH CTEPIKEHDb fa-
BHUT Ha CTeHKY cocyna B Touke C, pasen 0,5 H. BeprukanvHas
COCTaBJIAIOIAA CHJbI, C KOTOPOH CTEp:KeHb JaBUT Ha COCYI B
touke B, paBma mo moxaymio 0,6 H, a ee ropusonranbHasa co-
craBjdApomiaa pasHa no moayano 0,3 H. Yemy paBHa cuja THA-

JKeCTH, AeHdcTByIomasa Ha crepeHb? TpeHumeMm npeHeOpeUs.

Omeaem: H.

Ha mosHOCTBIO TOIPYKEeHHGE B JKHUIKOCTL TeJIO JNeHCTBYeT BHITAJKWBAIONIAS CHJIA, pPaBHAA
5 H. Bo BpeMs1 ombITa O UCCIEXOBAHUIO BBHITAJIKUBAIONIEH CHJIBI YYEHHK B 3 pasa YBEJUYMI
rnyOuHy NOTpYyeHud Teaa. YeMy crasia paBHa BHITAJKHBAIOMaa cuja?

Omeem.: H.

T'pys, nmoaBeleHHBIH K OOpe HAa HUTH, IIOJHOCTBHIO IOIPY3UJIH B COCYA ¢ Bojoi. Kak mame-
HATCA OEeHCTBYIONIME HA rpy3 cumjia ApXuUMeaa M CHJIA HATSAXKEHUA HHUTHU, €CJM Maccy Ipysa
VBEJIMUYUTH B 2 pa3a, He U3MEHsAA IIPH S5TOM ero o0'beM, U BMECTO BOAhI HAJHUTL B COCY/[, IIOJ-
cosHeuHOe Macyo? [as KaykAo# BeIUYMHBI ONpe[euTe COOTBETCTBYIOIIHH XapakTrep H3Me-
HEeHUS:

1) yBesnuuiach

2) yMeHbIIHJIaCh

3) He U3BMeHHJIACh

3anumuTe B _Tabiauny BeiOpaHHBIe IMUMPHI AN KaXoi ¢musudeckoil BeswuuHbl. I{udpsl B
OTBETE€ MOrYT IIOBTOPATBHCA.

Cuna Apxumena Cuia HATAXeHUA HUTH
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10.

11.

st mayueHus sakoHa ApXHMMeJa B IPOBOAMMBIX OOBITAX M3MEHAIOT 00'bEM IIOIPY’KEHHOT'O B

MHIKOCTh TeJIa M IJIOTHOCTE XHAKOCTH. Kakylo mapy onbITOB HEOOXOAHMO BbIOPATH, YTOOLI
O0HAPYXUThL 3aBHCHMOCTh CHJIBI ApxXuUMeza oT miaoTHocTH »xcuakoctu? (Ha pucyHkax ykasaHa

IJIOTHOCTh KUIKOCTH.)

Omaem: |:|:|

IlogBenieHHBIH HAa TOHKOM HHUTH rpy3 maccoil m = 2,0 Kr ueau-

KOM HIOTpPy’KeH B BOAY M He Kacaercsa AHa cocyga (cm. puc.). Mo-
Ayab cunbl HaTsKeHusa HUTH T = 13 H. Haiingure o6sem rpyasa.

Omeem: J.

Ha rpasune pasgena ABYX HECMEINHMBAIOIIMXCH KHIKOCTEH ILIa-
BaeT mapuk (cMm. puc.). IlnoTHoCTH XHUAKOCTEH pPAaBHBI COOTBETCT-
BeHHO p; = 400 kr/M° u p, = 2p,. Kakoit gomxHa GBITH NIOT-
HOCTH IIapUKa p, 4TOOBI BEHIIIE TPAHHI(EI pasfesa KHIKOCTeH
OblJIa OOHA YeTBEepTEL ero obnema?

CBHHILLOBBIN mIiap mMaccoM 4 KI' -ImoAgBellleH Ha HUTHU H IIOJTHOCTBIO

norpyxes B Boay (cMm. puc.). Hute obpasyeT ¢ BepTHKaJIBIO YroJ
a = 30° Onpemenure cUly, ¢ KOTOPOH HUTHL AEHCTBYeT Ha Iap.
IInoraocrs cBuuna p = 11 300 Kr/m>. TpenneM 1Iapa O CTE€HKY
npenebpeun. CpesaiiTe cXxeMaTHUYeCKHMH pPHCYHOK C YKas3aHHEM
CHJI, AEHCTBYIOLIUX Ha Iap.

B cocyze (cM. puc.) HaXOOUTCA CHCTEMA TeJl, COCTOAIIaA M3 OJ0Ka
C MIEPEKUHYTON Yepe3 Hero HUTHIO, K KOHI[AM KOTODOH IPHUBA3A-
HBI TesJo 00beMoM V u mpyskuHa KecTKocThbio k. HukHUIT KoHelr
IIPYKUHBI IDUKDPENJEeH KO JHY cocyla. Ha CKOJIBKO H3MeHHTCHA
cujia HaTAKEeHUS HUTH, NEeHCTBYIOIas Ha NPYKHUHY, €CJHU 3Ty
CHCTEMY LEJMKOM IIOrPY3UTh B KHUAKOCTHb ILIOTHOCTHIO p? Cum-
TaTh, YTO TPEeHUE B ocu OJIOKA OTCYTCTBYET.
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Mexannueckue konebaHma, BOJNHbLI

3anaum C peuwieHuAMM

1. Ha pucynke uso6paskeH rpaguK 3aBUCHUMOCTH KOOPAMHATHI KOJIEGIIOIIErocs Tejaa OT Bpeme-
Hu. Yemy paBHaA yacToTa KojaeGaHui Tena?

X, CM_;
A
3
2
217 /
0 2 4 s
X [ ,C
\
Omeem: 1.

Pewenue. 13 rpaduxa 3aBUCMMOCTH KOOPAMHATHI KOJIEOJIIOMIErocA Tejla OT BPEMeHM OmpefeauM

nepuon konebanuit T = 4 ¢. YacTora KojsieGaHUH M MEePHOI CBA3AHBI CJEAYIOIIMM COOTHOIIEHHEM:

1
= — = F .
Y T 0,25 T'ng

Omeem: 0,25 I'1.

2. Tpys OPYKHHHOI'O MAasTHHUKA, M306pa’KeHHOTO0 HA PUCYHKe,
coBepllIaeT rapMoHHUYecKHe KoJel0aHusaA MeXXAy TOYKaMud 1 u
3. Kak MeHAIOTCA KMHETHYECKAad SHEPrus rpysa MagTHHKA U
MOAYJIb YCKOPEHUA Irpy3a MpH ABHMMKEHHM Ipy3a MAaATHHKA OT
TOYKH 2 K Touke 17
HJia KaKA0H BEJMYMHBI OIPEJeINTe COOTBETCTBYIOIMHA XapaKTep N3MEHEHMA !

1) yBesnuyuBaerca

2) ymeHbIIaeTcs

3) He U3MeHsAeTCA

3anumuTe B Tabauiy BuibpaHHBle HuGPHI AJd KaKJ0H (uaMdecKoit Besuuusbl. L[udpsl B
OTBETE MOT'YT HOBTOPATHCH.

Kunernueckas 3Heprus rpysa MaaTHHKA Moaynp yCKOpPEeHHUsA rpyasa

Pewenue. Kakx BUAHO Ha PUCYHKe, TOYKa 2 ABJAETCH MOJOXeHWEeM paBHOBecHs. B aToil Touke
CKOpPOCTh IPy3a MafTHHKa MaKcuMajbHa. IIpu ABMMKEHUM rpys3a OT TOYKH 2 K TOouke 1 MOZYJIb
CKOPOCTH IpPy3a YMEHBIIAEeTCHA, CIeJ0BATEJbHO, YMEHbIIAETCA €T0 KUHETUYeCKasa sHeprusa. Ilpu
ABM)KEHUM IPy3a OT TOYKHM 2 K TOYKe 1 IPOMCXOZUT CKaTHe NPYKHHBI, CJIeLOBaTeJbHO, BO3-
pacraeT cuJja HAaTAMXEHUA NDPYXKHHBI, a 3HAUUT, yBeJIUYHMBAETCA MOAYJb YCKODEHHMS rpy3a Ma-
ATHUKA.

Kuneruueckada sHeprus rpysa MasTHUKA Mopaysb YyCKOpPeHHA I'Py3a
2 1

Omeem:
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3. MareMaTuuecKHil MaATHUK, IepHOJ KoJe0aHUH KOTOpPOro paBeH 4 C, OT-
KJOHHMJIM Ha HeOOJBINON yrosl OT MOJIOXKEHHS PaBHOBECHA M OTIYCTHJIH
06e3 HauaJNbHOH cKOpocTH (cM. puc.). Yepes Kakoe BpeMs IIOCJE 3TOTO
MOTEeHIHAIbHAS DHEPrus MAasATHUKA B NepBbId pa3 JOCTUTHET MHHM-

MaJbHOIO 3HaueHUA? CONpPOTHUBIEHHEM BO3AyXa IMpeHeOpedb.

Omeem: c.

Pewenue. B HauaJIbHOM IOJIO’KEHWU NOTEHIHAJbHAS JHEPrus MasTHHKA IIPUHMMAaeT MaKCH-
MaJIbHOEe 3HaueHHe. B TOT MOMEHT, Korja yroj OTKJIOHEHHMS MAasTHHKA OT BEPTHKAJIHM DaBeH
HYJIO, €r0 HOTEeHIMaJbHad dHeprus MHHUMAaJbHA. ITO mpousoiifer uepesd 1/4 mepuona xoJieba-
HUH, T.e. uepes 1 c.

Omeem: 1 c.

4. Tpys Npy>XMHHOTO MAasATHWKA, MMeoIMA Maccy m = 0,1 Kr, OPOXOZUT MOJIOKEHMe paBHOBe-

cua co ckopocteio v = 0,3 Mm/c. Yemy paBHa aMIMTyna KojeGaHuit rpysa A, eCaM >KecCT-
KOCTb npyxuHnl k = 90 H/m?

Omeem: CM.

Peuienue. Hpn TapMOHHUYECKHX KoJlebaHMAX MaKCHMaJbHAadA KHHETHUYeCcKas J9Heprusa paBHa Mak-

mv®  RA? }mv2 /m
= . = = _— ’01 = 1 .
5 5 Orcroma A 2 v 2 0 M cM

CHMAaJILHOM IMOTEHIIHAJIbHOM 3HEepruu:

Omeem: 1 cm.

5. Maremarudeckuii MaaTHUK KoJeGierca ¢ mepuogom T = 2 c. Kakum Gyzer mepmoj Kojeba-

HHUH MasiTHHKA, €CJIM ero JJIMHYy YMeHbInuThL B 4 pasa?

‘Omeem.: c.

fl
Pewenue. Ilepuon Konebanuii MaTeMaTH4eCKOro MasiTHMKa paBeH T =27 E . Ecau paumy masar-

. , l T
HUKA YMEHBIIUTH B 4 pasa, TO Iepuoj KoJiebaHWil yMeHbmNTCA B 2 pasa: T’ =2n 1z =5 = 1 c.

Omeem: 1 c.

6. Cxopocts 3ByKa B cpefie paBHa U = 500 m/c. KakoBa yacToTa KoJe6aHUH V 3BYKOBBIX BOJH B

9TOM cpenie, eCJN AJWHA BOJHBEI A = 2 M?

Omaeem: T,

Pewenue. Yactora Kosebamuii, CKOPOCTh M AJHHA BOJHBI CBA3AHBI CJEIVIOMIMM COOTHOIIEHHEM:

v
V—I—250 T'n.

Omeem: 250 I'n1.
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IIJIH 9KCIIEpDHMEHTAJIBHOI'O OIIpeAeJIEHMA CKOPOCTH 3BYyKa YeJIOBEK BCTAJl Ha pPaCCTOAHHUU

L =33 M OT CTeHBI ¥ XJIONHYJ B JIAOITX. B MOMEHT XJIONKA BKJIIOYHJICA 3JeKTPOHHBIH ce-
KYHIOMep, KOTOPBI BBIKJIIOUMJICSA OTPa)XeHHEIM 3BYKOM. BpeMs, oTMeueHHOe CeKyHaoMe-
poMm, paBHO t = 0,2 c. KakoBa onpezesenHas 4eJIOBEKOM CKOPOCTh 3ByKa?

Omeem: M/c.

Pewenue. 3a BpeMda t 3BYK IPOXOAHUT paccrodAHue, paBHoe 2L. Toraa cKopocTsr 3ByKa paBHA

2L
v=—

= 330 m/c.

Omeem: 330 Mm/c.

1.

3apaumv AnNA CaMOCTOATENIbHOro peweHmnn

B mepBoii cepMH OIBITOB MCCJEAOBAJHCHL MaJible Koje0aHUs rpy3a Ha HUTH HEKOTODOH AJIH-
HBI. 3aTeM 3TOT Ke I'Py3 3aKpellUJM Ha HUTH GoJiblneil AMuHBI, MaKcHUMaJbHbIE YIJIBI OTKJIO-
HEHHUs HUTH OT BEPTHKAJH B OIBLITAX OAUHAKOBHIE.

Kak npu mepexoje OT epBOH CePHUH ONBITOB KO BTOPOHl M3MEHATCH MEpHOoJ KoaebGaHMi U aM-
mIuTyga Kojgebanuii rpysa?

Insa ka'xa0i BeJIMUYNHBI ONIPEAEINTE COOTBETCTBYIOIIUI XapaKTep U3MEeHEHHUA:

1) yBenuuuTcs

2) YMEHBIIIUTCSA

3) He U3BMEHUTCA

danumuTte B _Tabiuny BeiOpaHHble HUQPHI AJNA KaXA0oM (usudyeckoil Benwuyunbl. [[udper B
OTBeTe€ MOTYT IMOBTOPATHCAH.

Ilepuon xonebanmit AmMmoiauryna xone6aHuin

I'pys, mojBelleHHBI Ha IIPY’KHHE, COBEPIIAET BHIHYKJEHHble F'apMOHHYECKHE KOJe0aHUA
1oJ; AeiCTBUEM CHJIbI, MEHAIOIIEHCA ¢ YaCTOTOH V.

YcTaHOBHTE COOTBETCTBHE MEXAY (PHU3NYECKMMH BeJIMYHHAMH, XapPAKTEPU3YIOIIMMU 3TOT
IpoLecc, ¥ YaCTOTON MX M3MEHEeHUd.

K xaszaoi mosunuu nepsoro cTosibia noaGepuTe COOTBETCTBYIONIYIO IMO3UIMIO BTOPOTO M 3a-
OUIIuTe B Tabauny BbIOpaHHBIE IUGPEI IO COOTBETCTBYIOIUMU OyKBaMH.

BEJINYNHBbI YACTOTA USMEHEHHUSA

A) KUHeTUYecKas dHEPrusa rpysa Y
1) -

B) ckopocTs rpysa 2
2) v

3) 2v

v

4) 1

Omeem:
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5-

JBa Tena 1 u 2, npuKpenjeHHBe K OJHHAKO-
BBIM IIPY:XHHAM, CcOBepuIaloT kKojgebGaHua. Ha
PHCYHKe NpHBeAeHbl 3aBHCHMOCTH KOODAMHAT
9THX TesJ oT BpeMeHH. CHIOIIHOH JHHHeH
u300pa’kedbl 3aBHCHMOCTH KOODAHMHAT rpysa
Maccod m;, NYHKTHPOM — TeJa Maccoil mg.
Bribepute aBa BEPHBIX YTBEpKIeHUA O IBH-
JKEeHUH TeJl.

1) Yacrora xKonebaumii Tesa 1 pasra 1 I'm.

2) AMmiuTyasl KonebaHMI Tesl OGMHAKOBHI.

3) Maccs! nepBoro Tesia B ABa pasa 6oJibIle MacChl BTOPOrO TeJia.

4) B npomMeskyTOK BpeMeHH MeXAYy 3 ¢ U 4 C MOAYJb CKOPOCTH Teja 1 yMeHBbIIaeTcs, a MO-
AyJIb CKODOCTH Tejia 2 YBEeJIHYUBAIOTCS. ‘

5) B MoOMeHT BpeMeHHU 2 ¢ KHHETHYECKasa SHEPrus Teja 2 MaKCHMAaJbHA.

Omeem.: I:I:I

3aBUCHMOCTD CMEIEeHUA I'Dy3a NPYXHUHHOI'0 MasAITHHUKAa OT BPEME€HH HMeeT CJIGII;YIOIJ.IHﬁ BN .

2n
x = Acos [—T—t , rae mepuon T = 2 c. Uepes KaKoe MUHUMAJIbHOE BpeM#A, HAYMHAA C MOMEH-

ta t = 0, DoTeHIUaNbHAA dHeprusa AedopMHUPYeMOil NPYXHHB MAaATHHKA OOCTHUTHET IIOJIOBH-
HBI CBOETO MakKcumyma?

- Omeem: c.

I'pys, mojBemeHHBIH HA NMPYyXKUHEE, KecTKocThbio 2 = 200 H/M coBepliiaeT rapMOHHUUYECKHE KO-

JebaHuAs ¢ yacToroil v. KakoBa JoJI»KHA OBITH KECTKOCTBH IIPYKHMHBI, K KOTOPOM HYYKHO IIOJ-
BECUTH 3TOT I'Dy3, YTOOBI YACTOTa €ro KojieGaHMil cTasa paBHa 2v?

Omeem: H/m.

IloaBemenHLI Ha npy»KuHe mmapuk Maccoil 100 r coBepmiaer rapmoHWYecKHe KoJjieGaHUA
BIOJIb BepTHKaJbHOH npamon. Kakoit moaykua OLITh Macca IIapWKa, HOABEIIEHHOTO K TOH Ke
NpY>KHWHE, 4YTOORI HepUOJ ero KoJjebfaduil 6bl B 2 pasa MeHbIIle HepPpBOHAYAJIBHOTO?

Omeem: T.

T'pys maccoit 100 r, 3axkpenyieHHBIII HA OpPyXHHE, COBepIIaeT
rapMoHH4Yeckue KojebaHuA (cM. puc.). MakcuMaabHas CKOPOCTH
rpysa paBHa 4 m/c. OnpejesnTe MaKCHMaJlbHYI NOTEHIIHAJb-

0 NN

HYIO 3HEepPru npy>XHHLbI. ® ®

A
Omeem: T,

Onpenenute IJUHY BOJHBI 3BYKOBBIX BOJH B Cpelie, €CJH CKOPOCThL 3BYyKa B 3TOH cpene
v = 600 Mm/c, a yacrota Kosebaruit v = 200 I'n.

Omeem: M.
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10.

11.

CKOpOCTh pPacIHpOCTPaHeHUs BOJHEI ¢ mepmogoMm 0,5 ¢ paBHa 20 M/c. Yemy paBHa AIUHA

BOJIHBI?

Omeem: M.

Ha 1a6opaTOpHOM CTOJIe CTOAT KamepToH Ha 440 I'm u akBapuyMm c Bogoii. Ilo HokKe kamep-
TOHA YAapHJIA MOJIOTOYKOM.

Kak usMeHATCA Iepuoj KojeOaHUM M JJIHHA 3BYKOBOM BOJIHBI IIPH IlepeXofie 3ByKa M3 BO3JY-
xa B BoOy?

JIIns Ka)k o BeJIUUMHEL OPEeAeNTe COOTBETCTBYIOIMN XapaKTep U3MEeHEeHHUA:

1) yBessnuuTCA

2) ymMeHBIIUTCA

3) He U3MEeHUTCA

3anumure B Tabauny BeIGpaHHBEIE nUGpH ANA KakAoi (usmdeckod BeauuyuHbl. Iu@pH B
OTBeTe MOTYT IIOBTOPSTHLCS.

ITepuon xonebanmit HanHa BOJHBI

ITonBemeHHBIY K NOTOJIKY HA JIETKOM HEpPACTAMHUMOM HUTH MaJIeHBKHH IIapMK CcOBepIIaeT
KoJie0aHMA B BEPTHKAJILHOH IIJIOCKOCTH. MaKcHMMaJIbHOE OTKJIOHEHHEe HUTH OT BEPTHKAJIH CO-
craBiasier yroa o = 60°. ChesaliTe pHUCYHOK C YKa3aHHEM CHJI, NMPHJOKEHHBIX K IITAPHUKY B
TOT MOMEHT, KOIZa IIIapUK ABMXKETCs BJIeBO-BBePX, a HUTH obpasyeT yroa [ = 30° c Beptu-
Kaabio (cMm. puc.). [Tokakute Ha 3TOM pHCYHKe, KyAa HAIPaBJEHO B 3TOT MOMEHT YCKOpeHHe
mapukKa (10 HUTH, NEPHNEHAUKYJIAPHO HUTH, BHYTPh TPA€KTOPHUH, HAPYIKY OT TPAEKTOPHH).
Orser obocuyiiTe. COonpoTHUBIeHHE BO3AYXA HEe YUUTHLIBATD.
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MONEKYNAPHAA ®U3UKA U TEPMOOAUHAMMKA

MonekynapHoO-KMHETUYeCKan TeOpMa, MaearnbHbIX ras,
M30onpouecchl

3apaum c peuwieHUuAMM

1. Ilpu nocrosHHOH TeMmepaType 06beéM HAEaJbHOrO rasa yBeJWYHJIcs B 4 pasa. Bo CKOJIBKO
pa3 YMeHBUIWJIOCH IIPYM 3TOM JAaBJjieHue rasza?

Omeem:

Pewenue. [laBnenve n o6beM MOeaJbHOTO rasa NpH IMOCTOSHHON TeMmepaType B ABYX PasfMNUYHBIX

v, 1
COCTOSIHMAIX CBA3aHEI cooTHoumrenueM: p,V, = p,V,. Orcioga b, _ V‘— =—.
2

L 4

Omeem: 4.

2. YcraHOBUTE COOTBETCTBHME MEXAY rpadMKaMy M NPOIECCAMH M3MEHEHHMS COCTOSIHMA HAeasb-
HOIO raza IOCTOSIHHOM MacChl, KOTOpLI€ OHH ONHUCHIBAIOT (p — JaBieHue, V — obwvem, T —
abcoJIIOTHasE TeMmmeparypa).

K kamgoil mosuiuy IepBOro CToJIOIAa MOAOEepHTEe COOTBETCTBYIOIIYIO MO3MIIUIO BTOPOTO M 3a-
nuunTe B Tabauiy BeIOpaHHBIE UGPHI TOL COOTBETCTBYIOMIMME OyKBaMu.

ITPOLIECCHI TPADPHUKU
A) nzorepMuyeckoe pacniupeHue 1)V AV
B) usobaprnueckoe cxratue 1 /
/
1 //
1 -
0 T 0 T
2) pi 4) pl
/o
/
/, 0
0 -
T T
A b
Omeem:

Pewenue. Ha rpadpuke 1) mpencrasien m3orepmudecKuii mpoiecc, o6beM rasa Bo3pacTaeT, CJIedo-
BaTeJbHO, IpadMK COOTBETCTBYET HU30TEPMHUYECKOMY pacuamnpenuio. M3obapudyecKkuil mpouecc mnpesi-
cTaByied Ha rpaduKax 3) u 4). CoxaTHio rasa CooTBETCTBYET rpadux 4).

A B
1 4

Omeem:
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3. IIpo6upKy JAepKaT BePTHKAJIbHO M OTKPBHITHIM KOHIIOM MEJJEHHO IOTPYXKAlO0T B CTAKaH C BO-
noii. Kax uaMeHsoOTCA Npu 3TOM 00'b€M BO3AyXa B IPOOHPKe U ero AaBjeHUe?
Jlns Kaa0i BeJIMYUHBI OIPEJeJUTe COOTBETCTBYIOIIMNI XapaKTep U3MEHEeHUs:
1) yBeamnm4duBaeTca
2) yMeHbIIaeTcs
3) He M3MeHseTCA
SanuuiuTe B TAOJULY BhIOpaHHBIE MUQPH I KaxAol (uandeckoil BenuumHbl. L{udpel B
OTBETE MOTYT HOBTODATHCA.

O6mbeMm Bo3ayxa |JlaBieHue BO3AyXa

Omeem:

Pewenue. IIponecc Norpy>xeHUs MPOUCXOAUT MEAJEHHO, ITO3TOMY MOYKHO CUHMTaTh, YTO TeMIIepa-
Typa rasa He M3MeHseTcs (B CHCTeMe ycClieBaeT YCTaHOBHUTLCA TEPMOAWHAMUYECKOE DaBHOBECHE).
IIpun morpykeHUM NpOOMPKM OaBJIEHHE BO3Ayxa OyIeT yBeJMYUBATHCA 34 CUET YBeJIUUYEHUSA T'HApO-
CTaTUYECKOro aaBiieHusa >Kuakoctu. CorimacHo 3akoHy Boitis—MapuoTta 00beM BO3ayXa B IIpOOHP-
Ke OyZeT yMeHbIIAThCA.

O0beMm Bo3nyxa |JlaBjeHue BoO3gyxa
2 1

Omeem:

4. UjealbHBIM OJHOATOMHEBINM ra3, Macca KOTOPOTO He MeHseTcd, mepe- pPA

XOOUT U3 COCTOAHUA 1 B cocrosinme 2 (cMm. puc.). OmpegenuTte, Kak 1-
U3MEHAIOTCA IUIOTHOCTh I'a3a p U CPeSHAS KHHETUYEeCKas 3HepTrus

TEeIJIOBOIO ABHXKEHHUS MOJIEKYJ rasa F B Xoie yKa3saHHOIO Ha pHU- 9 1!,
CYHKe mporiecca? ]1
Hns xaxaoil BeJTMYUHBI ONIPEAENINUTE COOTBETCTBYIOIUIN XapaKTep 0
U3MEHEeHHUs

=l

1) yBenuuuBaeTcs
2) yMeHbIIaeTcs
3) He U3MeHsAETCA

SanuimnuTe B _Tabauny BBIOpaHHBIE DUQPHI JJIsA KaXXKAOH (PU3NUECKON BeauuuHbl. Ludpsl B
OTBETE MOT'YT HOBTOPATHCSH.

CpelIHﬂﬂ KHHETUYEeCKas 3HepIrusa TeIJjiOBOI0

IlnoTHOCTE I
asa p ABHUYKEHUA MOJIEKYJI rasa

Pewenue. OTHOIIEHNE JaBJeHUA rasa K ero TeMieparype B mporecce 1—2 He M3MeHseTCA, YTO CO-
OTBETCTBYeT H30XOpHUeckoMy mnpoueccy V = const. IIocKkoslbKy Macca rasa mOCTOAHHA, TO U €r0
IUIOTHOCTh P He H3MeHseTcs. Tak kak TeMiIeparypa yMEHbIIaeTCd, TO CPEeAHAs KHWHETHUUYECKAA

= 3
3Heprus TeIJIOBOIO ABUMKEHUS MOJIEKYJ ra3a TaKske YMeHbINaeTcs, NOCKONbKY E = EkT (k — mo-

crogHHas Boabnmana).

Cpemmﬂ KHHEeTH4YeCKada 3Heprusa TeIlioBOro
JABHXEHHNA MOJIEKYJI rasa

3 2

Il1orHOCTE ras
Omeem: ap
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5.

B cocyze HaxOAMTCA HEKOTOpPOe KOJWYECTBO HJeaJbHOIO Iasa.
Temnepatypa rasa B cocrosauu 2 pasHa 100 K. Kaxosa Temnepa-
Typa 9TOro e KOJU4ecTBa rasa B coctossHuu 1 (cM. puc.)?

Omeem: K.

Pewenue. TIOCKOJBKY KOJMUYECTBO rada C COCTOAHHUAX 1 U 2 oAMHAKO-

BO, TO COIJIACHO ypaBHeHHI0 MeHpeneeBa-Kianeiipora

J A4 _ PsY, ]
L T

Toraa

7 - PYi _600 K.
7

DbyVy

Omeem: 600 K.

6.

Ha pucyHKe mpejcraBieH rpadMK 3aBHCHMOCTH AABJEHUA OT p, 10* TIa 4

TeMIepaTyphl Tejds, 3aHUMAIOLUIero B cocToAHMU 1 o00beMm
5 1. Kakoii 00beM COOTBETCTBYET COCTOAHMUIO 2, eCJIM Macca
reJus He MeHsaeTca?

Omeem: JI.

Pewenue. IlockonbKy TeMIlepaTypa rasa He HM3MeHs€TCS, TO, CO-
riacHo 3akony Boitns—Mapuorra, p,V, = p,V, . Orcioga nosry4yum:

p,V; 4-10*.5.10°°
‘/2 = = 4
Dy 1-10

Omeem: 20 .

7.

=20-102%=0,02M° = 20 1.

pA
1
2

0 v
/) S 1
[ S 2

: >
0 300 T,K

B cocyne HaxoauTca UAeaNbHBIN OJHOATOMHLINA ra3, KOHIlEHTPAIlMA KOoToporo paBHa n. Cpenu-

HAA KHHEeTHYeCKadA 9HEepPrusa TEeIJIOBOIO ABHMKEHUA MOJIEKYJI ra3a paBHa E . Ycranosure co-

OTBETCTBHE MEXAY (bUusuyeCKMMHU BeJIMYMHAMH U (I)OpMy.TIaMI/I, II0 KOTOPEIM HX MOXXHO pac-

cuntaTh (kK — mocrosHHaA BoixbiMana).

K kaxnoif mo3uuuu mepBoro CToJjdia mojbepuTe COOTBETCTBYIOLIYIO MO3UITHIO BTOPOTO U 3a-
OHUIINTe B Tabauiy BeEIOpaHHBIE IUMDHI IO COOTBETCTBYIOUIUMH GyKBaMMU.

OU3NYECKUE BEJIMYUNHBI DdOPMYVYJIbI

A) naByieHue 1) g nE

B) remmneparypa 3

2E

3k

3E

2k

4) gnlzzE
3

2)

3)

Omeem:
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Pewenue. B cooTBeTCTBME C OCHOBHEIM yPABHEHHEM MOJIEKYJIAPHO-KMHETHUYECKOH TEOpPHH AaBile-
HHE HeaJbHOrO rasa CBA3aHO CO CPefHEeH KBaApaTHUUHON CKOPOCTHI0 M CpeaHell KUHeTHUecKO:
3Heprueil E mocTynaTeIbHOTO TEIJIOBOTO ABMIKEHHUS MOJIEKYJ HUAEAJBbHOTO rasa clefyIOIuM oOpa-
30M:

1 o 2 [muv?\ 2 -
=—nm{v°)=—n =—nk
P=3 (v*) 3"\ 72 /73"

CrnemoBaTenbHO, OJs MO3ULUKU A) BepHBIH oTBeT — 1.

TeMnepaTypa U CpeaHdAsA KHHeTH4YeCKasa sHeprus E IIOCTYIIATEeJIbHOT'O TEIIJIOBOTO ABHXXEHUA MOJIe-
KYJ CBA3aHBI CJAEAYIOIIIMM COOTHOIIIEHHEM:

- 38 E

E = EkT , Tie kK — mocrosgsHHas Boabnmana. Orcioga T = % . Ins nosunium B) BepuwIil oTBET — 2.
A B

Omeem:
1 2

8. ITuiuHapUYecKHil cocyl pasjesieH HeMOABMMKHON TeIJIOM30JHMpYIoINeil meperopogkoii. B of-
HOH YacTH cocyja HaXOOUTCA KHCJIOPOX, B APYrol — BOJAOPOZ, KOHIEHTPAIMH ra3oB OJHHA-
KoBHEI. [laBieHne kuciaoposa B 2 pasa 0oJbIlle SaBJIeHHsSI BOZOpoja. YeMy paBHO OTHOIIIEHHE
cpefgHell KMHETHUECKOH SHEPru¥ MOJIEKYJ KHCJIOpOAAa K cpeiHeil KMHETHYeCKOH SHEPTrHH MO-
JeKyJ Bogopoja?

Omeem: .

Pewenue. B cooTBeTCTBHE C OCHOBHEIM YpPaBHEHHEM MOJIEKYJISPHO-KMHETHYECKOM TEOpHH JaBJie-
HHe HUJeaJbHOTO rasa CBS3aHO €O cpefHEN KHHeTHYeCKON SHeprueid E mocTyIaTeJbHOro TEIJIOBOI'O
E _mp_P_,

2 _
ABHXKEHHNA MOJIEKYJI HIeaJIbHOI'O ra3a CJaeaAylolInuM 06p3.30M: P= ~‘nE . Tol"l[a e
3 E, nyp, p,

Omeem: 2.

9. B cocyme HeHM3MEHHOro o0beMa HaXOAWJIAaCh NPH KOMHATHOM TeMIepaType cMech ABYX HJe-
aJpHBIX rasoB, no 1 monp kaxgoro. IlomoBuHY coAepKMMOro cocyfa BBINYCTHJIH, a 3aTeM
IoGaBUIM B cocyn 1 MOab mepBoro rasa. Kak maMeHMJIHNCH B pe3yJbTaTe KOHIIEHTDAIUA Iep-
BOI'O r'a3da M CyMMAapHOe€ JaBJjieHHE ra3oB, €CJIM TeMIlepaTypa B cocyle IOAJep:KHUBajIach HeM3-
MeHHO#?

JIna KaKaoi BeJIUYUHBI ONPEIeINTe COOTBETCTBYIOIHII XapaKTep U3MEHEeHUS

1) yBesam4yuBaeTCA

2) yMeHbIIaeTcs

3) He m3MeHAeTCA

Banumure B_Tabauily BoiGpaHHbIe UUPPH AIA KaxIo#d ¢usumyeckodt BenumuuHbl. lludpsr B
OTBETEe MOTYT IOBTOPATHCH.

KounenTpamnus mepsoro rasa IlaBeHne cMecH ra3oB B COCy/e

Pewenue. Ilociie TOro Kak IOJOBMHY COAEPKHUMOI'0 COCYAAa BEIYCTHJIM, B COCyJe OCTAaJOCh IIO
0,5 Moab Ka)kgoro rasza. Ilpu go6aBieHuu B cocyd 1 MOJIb IIepBOro rasa KOJHYECTBO IEPBOTO rasa
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cocrasuio v, = 1,5 Moab, Broporo — vy = 0,5 monb. KoHIeHTpanua MoJIEKyJI IEPBOr0 rasda paBHa

N
n, =7Av1, rae Ny — uwnciao Asoraapo. ITockonsKy v; > 1 MoJb, KOHIIEHTpAIlUA rasa BO3pocCJa.

CYMMapHOB KOJINYeCTBO 00OUX ra3oB He M3MEHMJIOCH M OCTAJIOCH PaBHBIM 2 MOJIb. CJIBI[OBaTeJIbHO,
CyMMapHoOe JaBJIEHHE Ira3oB TaKX€ He H3MEHHNJIOCh.

Kounentpamusa nepsoro rasa JlaBjeHue cMecH rasoB B COCYHe

1 3

Omeéem:

3apaum onNAa CaMoOCTORTENbHOrO pelueHns

1. B nuiusApe moji HopiIHeM HaXOAMTCHA HUAeaJbHBLIM ofHOATOMHEIN ras. ®opmyasl A u B mo-
3BOJIAIOT PaAcCYMUTATh 3HAUEHUA (PUIMUECKHX BEJMUYHH, XapaKTEepPU3YIOIIHUX COCTOSHHE TIasa.
Wcnonb3oBanel 0603HAYEHUA: p — HaBiaenue; V — o00bweM; E — CpefHAA KHUHETHYeCKasd
9HEPrUs MOJIEKYJI; V — KOJHYECTBO BelllecTBAa.

YcTaHOBHUTE COOTBETCTBHE MEKAY GMOPMYyJaMiU ¥ QHU3NYECKHMH BeJIMYNMHAMH, 3HAYEHHUE KOTO-
PBIX MOXXHO PACCUHTATH IO 3TUM (opMyJIaM.

K xapoi mosuuum mepporo croJbia moabepuTe COOTBETCTBYIOINYIO MO3UIUIO BTOPOTO M 3a-
IUIINTe B Tabauny BeIOpaHHBIE HUMPHI II0J COOTBETCTBYOIMMU OYKBaMH.

POPMVYJIBI PUBNYECKHUE BEJINYHNHBI
§ pV 1) maBieHue
2N,E 2) o6peM
— 3) cpenHsAs KUHETUUYECKASA SHEPTUA MOJIEKYJI
B) 2VN,E 4) KOJIMYEeCTBO BeImEeCTBa
3 p
A| B
Omeem:
p, 10* ITa 4

2. Ha pucyske usob6pakeH rpadUK H3MeHEHHS COCTOSHHSA

ONHOATOMHOTO HEaJILHOrO raza B kKoaudecTBe 20 Moib.
Kakas TeMnepaTypa COOTBETCTBYET COCTOAHHUIO 27

Omeem: K. E
e H ) >
0 300 T, K
3. MHaeansHblil OZHOATOMHBIN ra3, Macca KOTOPOrO He MeH-
eTcs, MEepexXOJuT M3 COCTOAHHA 1 B coctodrue 2 (CM. r4
mpuarpamMmy). Kaxk umsmensawoTca npu sTomM o6beM rasa u §
ero remuneparypa?
Jiia Kaxaol BeJIWYUHBI OIPEEJNTe COOTBETCTBYIOUIHIA )i
XapaKTep U3MEeHEeHUH: i 1
1) yBenumuunnace 0 » T’

2) YMeHBIIINJIACh
3) He U3MeHNIach
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danuumure B_Tabauny BuiOpaHHBIe HM(PH AJad KaXAoW (usauyeckoil Besmumpb. 1ludpu B
OTBETE MOT'YT IMOBTOPATLCA.

0O6meM rasa Temneparypa rasa

WneanbHbll ra3 Maccoii m mpu Temneparype T HaxOAMTCS B COCyZe IOJ MOJABUKHBIM ITOPII-
HEM, KOTOPBIH MOXKeT CKOJIBL3UThL 6e3 TpeHus. Maccy rasa yBesuuusd B 3 pasa, a TeMIOepaTypy
yMmeHbIIMIIN B 2 pasda. Kak usmMeHsaioTCA mIpy 3TOM 06'b€M rasa M ero IJIOTHOCTH?

Jia Kax a0l BeJIMUMHBI ONpPeAeUTe COOTBETCTBYIOIIUM XapaKTep U3MeHeHHU !

1) yBesrnuunJach

2) yMeHbIINJIACh

3) He U3MeHHJIach

Sanummure B Tabauny BeIOpaHHbIe HUQPH AJA KaXxKJo# ¢(usumyeckoit Besmuuusl. [ludper B
OTBETEe MOT'YT MOBTOPATHCH. '

O0beM rasa IlnoTHOCTS rasa

O6meM cocyZa ¢ MIeaJIbHBIM Ia30M YMEHBIIWJIW BIBOE, BBLIYCTHB IIOJOBHHY rasa M MOALEp-
JKUBasg TeMIEepaTypy rasa B COCyle HOCTOsSHHOI. Kax u3MeHMIHCH B pe3yJibTaTe 3TOr0 KOH-
IEeHTPpalnusA rasa B COCyle M CpelHsAA KHHEeTUUYEeCKasl SHeprud MOJIeKya?

Jas ka0 BeJUUYUHE ONPEAEIUTE COOTBETCTBYIONINH XapaKTep U3MeHEeHHU:

1) ysBeanuuniaco

2) yMeHbIINJIaCh

3) He U3MeHMJIACh

3anumute B Tabauny BeIGpaHHBIE HUGPH AaA KaskAod ¢usndyeckod BeamuuHbl. Iludphl B
OTBET€ MOI'YT IIOBTOPATHCSH.

KonueHTpamm rasa CpeAHﬂH KHHEeTH4YeCKadAa 3Heprua MOJIEKYJI

T'padux IUKINUIECKOTO HOpOIecca, IIPOBEJEHHOTO C OZHHM MOJIEM VA
HIeaJIbHOTO rasa, IOKasaH Ha PHUCYHKe.

YcTaHOBHTE COOTBETCTBHE MEMAY ydYacTKaMy IHKJIA U H3MeHe-
HUAMH (QU3UYECKUX BEJIMYHMH Ha 3TUX ydacTKax (An — u3MeHe-
HUe KOHIleHTpanuu rasa, Ap — u3MeHeHUe JaBJIeHHA rasa).

K Kaxao#i mosumuy mepBoro crojbma moabepuTe COOTBETCTBYIO-
YO IO3MOHUI0 BTOPOTO M 3alMIIKUTEe B TabauIly BeIOpaHHBIE DUGPHI A C
MMOJ COOTBETCTBYIOOIMMHU OYKBaMU.

YYACTKHA [IUKJIA N3MEHEHUA PU3UYECKHUX D
BEJIMYUH -
A) BC 1) An=0,Ap >0
B) CD 2) An=0,Ap <0
3) An>0,Ap=0
4) An>0,Ap >0

Omaeem:
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10.

B cocyze obbemoM V HaxXomNTCH MAeaNbHEIN OHOATOMHEIN ras Maccoit m mpu Temmnepatype 7.
YcraHOBUTE COOTBETCTBHE MEXAY (PHU3MUECKHMH BeJIMUYMHAMH, XapaKTepHU3YIOI[MMH ras, u
(opMysaMH, IO KOTOPBIM MX MOXKHO PacCYMTaTh (I — MOJIAPHAA Macca rasa, R — yHuBep-
caJIbHasA rasoBas IIOCTOAHHAA, N, — uuciIo ABOrajpo).

K xaxnoil nosunum mepeoro ctonbua moAGepuTe COOTBETCTBYIONIIYIO ITO3MIIMIO BTOPOTO M 3a-
nuiuTe B Tabauiy BeIOpaHHBIE UMPHI 10 COOTBETCTBYIOIMMME OyKBaMu.

PU3SNYECKHUE BEJINYUHDI ®OPMVYJIbI

A) nmaBieHue rasa 1) uN ,
B) KoHueHTpanua rasa 174

2) Do
3 ~—4&

4 £

Omeem:

3aBUCHMOCTL O6heMa HEaJTbHOTO rasa OT Temmeparypsl ' A
nokasaHa Ha VT-muarpamme (cMm. puc.). Macca rasa mocTo-

C .
AHHA. BriGepHTe aBa BePHBIX YTBEP)KIEHUA O IIporecce, B
MIPOUCXOAIIEM C I'a30M.
1) laBieHue raza MakKCHMAaJbHO B cocToAHHH D.
D )

2) Ilpu mepexome M3 cocTosHuss D B cocrosstHMe A cpegHAS
KBaJpaTHYHasd CKOPOCTb MOJIEKYJI Ira3da YBeJIHYNBAETCH.

3) Ilpu mepexoge u3 coctoauusa B B cocrosiame C ILIOTHOCTH 0 'T
rasa BO3pacTaer.

4) Hasnenue rasa B coctosuuu C Gosbllle, yeM AaBJIEHHE ra3a B COCTOSAHHH A.

5) IIpu mepexome u3 cocToaHuA B B cocrossHue C cpeiHsaA KHUHETHUYECKAs YHEPTUS MOJIEKYJI
BO3pacTaer.

Omeem: :l:l

Tpu OAMHAKOBLIX COCyJa COeAWHEHHI APYr ¢ APYroM TpyOKaMH MaJjoro AWaMeTpa: IepPBHIi
COCYZl — CO BTODHIM, BTOPOil — ¢ TpeTbuM. COCYABI COLEPIKAT paspeKeHHBIH ras, mepBo-
HavaJbHOE JaBJIEHHE KOTOpOro ObIJIO PABHO COOTBETCTBEHHO 3p, p u 2p. B xozme ombiTa cHa-
yajia OTKPBLIM M 3aKPBIJIN KPaH, COeAHUHSAIOMNA BTOPOif U TpPeTHil COCYAbI, a 3aTeM OTKPhIJIH
M 3aKDBLIM KpaH, COEJUHSIOIIHI IIepBBIHf cocyl co BTOphIM. Kak H3MEHHJIOCh B HTOTre
(YMeHBUINJIOCH, YBEJIWYUJIOCh I OCTAJIOCH HEH3MEHHBIM) KOJHUYECTBO ra3a B IEPBOM COCY-
ne? (TemnepaTrypa raza ocraBajiach B TeUeHHEe BCEro OIBITA HEHM3MEHHOI.)

3aMKHYTBIH IHJIMHAPWYECKUH cocya BeicoToil 50 cM pacmosiokeH Bep-
TUKAJIbHO U pa3fejieH MOABMKHBIM IOpIIHeM Maccoii 11 xr Ha aBe
YaCTH, B K&KJAOH M3 KOTODHIX COAEPXKHUTCA OAWHAKOBOE KOJHYECTBO
HAeanbHOro rasa npu temneparype 361 K. Cxojbko MoJieil rasza Haxo-
JUTCSA B KaKJOH YacTH IMJIMHADA, €CJH NOpIIeHb HAXOZUTCSA HAa BbI-
core 20 cm ot aua cocyza? TommuHOI nopITHA MpeHedpeyb.
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TepMmoauHaMuka

3apaum C pelieHMAMU

1. TpadukK IMKJIAYECKOro Ipollecca, IPOBEAEHHOr0 C OAHHM MOJIEM B
OZHOATOMHOIO MAEaJbHOro rasa, IoKasaH Ha PHCYHKe.
YcTaHOBUTE COOTBETCTBHE MEKAY YYACTKaAMH IIMKJAa M H3MeHe- Y
HUAMH (PU3UYECKHX BeJMYHH Ha 3THX ydacTKax (AU — uameHe-
HHMe BHYTPeHHel sHepruu rasa, Ap — M3MeHeHHue JaBJeHUA rasa).
K kax[0il mo3MIiMH IEepBOro CTOJIOIa moxbepuTe COOTBETCTBYIO-
[[yI0 HO3MIIMIO BTOPOro U 3amumuTe B Tabiuny BeIOpaHHBIE M-
pEI TIOJ COOTBETCTBYIOIMMHU OyKBaMH.

YYACTKHA ITUKJIA HU3MEHEHUA ®PU3NYECKUX -
BEJINYUH

A) DA 1) AU=0, Ap>0

B) AB 2) AU=0, Ap<0

3) AU>0,Ap=0

4) AU <0, Ap<O

Omeem:

3
Pewenue. Ha yuactke DA TemmepaTypa rasa He HM3MeHSeTCH, cjexoBaTeibHO, AU =§vRAT =0.

CorsiacHo 3akoHy Boitnisi—Mapuorra pl =const. Tak kak Ha 3TOM y4yacTKe o6beM rasa yBeJMYHBa-

eTcd, TO AaBieEHe — yMmeHbmaerca Ap < 0. IIna mosumuu A) BepHbIii otBeT — 2. Ha yuactke AB
IaBJeHUe rasa He maMeHsaeTcs (Ap = (), HOCKOJBKY B 3TOM IIpolecce O0beM NPOMOPIIMOHAJIEH TEM-
neparype. Temneparypa rasa pacrer, ciegoBatenabno, AU > 0. [na mosunuu B) BepHEuIil oTBeT — 3.

A| B
2 3

Omeem:

2. IIpomecc U3MeHEHHMs COCTOSHHSA HAEAJbHOIO OAHOATOMHOIO rasa mpejctaBjieH Ha T—V-aua-
rpamme. I'as coBepiiaetr pabory, paBuyoo 1 kl/[k. UeMy paBHO KOJIMYECTBO TEIUIOTHI, IIOJYYEH-
Hoe ragom?

T, K

-

e ATy

> 2

300T-

T
|
!
1
1
i
[l
T
4

-
V, 103 u®

Do

3

Omeem.: K.

Peuienue. B cOOTBETCTBHM € IEePBHIM HAYAJIOM TepMOAUHAMHUKHU @ = A + AU , rie @ — KOJHYECTBO
TeIIOTHI, IOJyYeHHOe rasom, A — paboTa, coBepmieHHas rasoM, AU — u3MeHeHHe BHYTPeHHeH
aHeprum rasa. PaccMaTpuBaeMblil mporecc ABJIAETCA M30TEPMHYECKHUM, CJIEAOBATEIbHO, BHYTPEH-
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HAA dHEePrusa rasa He usmenserca: AU = 0. B aTom ciyyae KOJHUYECTBO TEILIOTHI, IOJydYeHHOE ra-
30M, paBHO paboTe, KOTOpyIO ra3 copepmmi: @ = A = 1 xllx.

Omeem: 1 xJIx.

3. Tenmit maccoit m = 0,08 kr narpenu Ha AT = 50 K mpu HOCTOSHHOM JaBJIEHHH. Kakyro pa-
60Ty OH COBepIIXJ B 3TOM Iponecce?

Omeem: KK,

Pewenue. Pabora rasa npu NOCTOAHHOM JAaBjieHWH p paBHa A = pAV. CoryacHo ypasHenuio Kiameii-
m

poHa—MeH/lesleeBa ¢ y4yeTOM IIOCTOSIHCTBA maBiieHusi: pAV = — RAT, roe AV — usmeHeHue oObeMa
M

m
rasa, 1 — MoOJIIpHasa Macca rasa, R — yHHUBepcaJbHas rasoBas NnocrogHHad. Orcioga A = — RAT .
p

IoacTaBuMB uMCJIEHHbIe 3HAYEHHMA C YIETOM MOJSAPHOM Macchl reaus B = 4 - 107 kr/monsb, HOJIYy4YUM
A = 8,31 x]Ix.
Omeem: 8,31 k]x.

pﬂ
4- naBHeHKe HOEAJIBHOI'O ra3a B 3aBHCHMOCTH OT €ro Oﬁ'beMa IIpH I1e-

pexoje u3 cocTOAHUA 1 B cocTosiHHe 2, a 3aTeM B COCTOSIHHE 3 Me-
HAJOCh, KaK NIOKa3aHO Ha pucyHKe. KakoBo oTHomenue pa6or rasa

A Ha 3THX -V ?
ABYX OTPe3Kax p—V-auarpaMmsl

A,

Omeem: . 0

Pewenue. Pabora rasa — maomanas mon rpapuxom sasucumoctu p(V). O603HauUM mIoinagb KBal-
paTHOI siyeiKM, oO6pa3oBaHHOM ceTKOM Ha aumarpamme, kKak S. Ha yuactke 1-2 pabora A;; paBHa
ILJIOLAaAN HpAMOyroabHuKa: A;; = 8S. Ha yuyactke 2—-3 paGora Ap; paBHa IUIOLIAAM TpaIlel[uy:

A
Ays = 58, Torga orHomenue pabor —= =1,6.

Az

Omeem: 1,6.

5. OpsoaroMmHBbIN MAeanpHBIH ras B Koaudecrse 0,25 Moab npu agmaGaTHOM PACIIHMPEHHH CO-

Bepmua pabory 2493 k. o Kaxoii TeMmepaTyphl OXJIaJHJCA ras, e€CJIM ero HadaJbHad
Temieparypa 6e1a 1000 K?

Omeem.: K.

Pewenue. 1151 agnabaTnuecKoro mpolecca COrjiacHO IEPBOMY Hayaly TEDMOAUHAMUKU:

QR=A+AU =0,
rge A — pabora rasa, AU — H3MeHeHHe BHYTpPE€HHeH sHeprum rasa. [[as ozHOaToMHOro rasa
AU = ngAT.
2A
Torpa AT = "R = -800 K. Takum obpasom, KOHeuHas reMieparypa paBHa 200 K.
V.
Omeem: 200 K.
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6. 3a nuka paborel Temtosas mamuHaa ¢ KIIIL 60% moayduaeT oT HarpeBaTess KOJIUYECTBO Tell-
norel 100 x. Kakyro mosesnyo paboTy MallnHa COBEPIIAET 3a IUKJ?

Omeem: k.
. . A o
Pewenue. KoadduneHT nojiesHoro AeUCTBUA TEIJIOBOH MAaIIMHBI PaBeH 1] = (—?— -100%, rme A —
+
paboTa Trasa 3a LMKJ, Q. — KOJIMYECTBO TEIUIOTHI, IIOJIydeHHOe rasom 3a nuka. Otciozxa
ne,
A=—"—=060 Ix.
100%

Omeem: 60 [x.

7. VYV ungeaspHOro TeIJIOBOTO ABUraTeas, paboraromero no nukay Kaprao, TeMnepaTypa Harpesa-
tena 600 K, a temneparypa xonozuabanka 300 K. PaGouee Teso nmoaydaer 3a MUKJI paboThl
OT HarpeBaTeJid KOJHYECTBO TEIIOThI, paBHoe 30 x/[»k. Kakylo pabory coBepmiaeT 3a OJHH
IIUKJ 3TOT ABUTATEb?

Omeem: rJx.

. A
Pewenue. KoopdUIHeHT 0I€3HOr0O AeMCTBUA TEIJIOBOrO ABUrarens paBeH n=-—-100%, rne A —
+

paboTa rasa 3a IUKJ, @, — KOJIMYECTBO TEILIOTHI, IOJyYeHHOe rasoM 3a HuKJI. Eciau JBUTaTeNb

T,
paBoraer mo mukay Kapuo, To n=1--%2.100%, roe T, — TeMmnepaTypa XOJOAMUJbHUKA, T, —
H

T
remiepaTtypa Harpesarend. Orciona A =Q | 1- F" =15 k]IIx.

H

Omeem: 15 xJx.

8. TemmepaTypy XOJOJWIbHHUKA TEIJIOBOM MaumIMHbBI KapHO MOHHM3WJHM, OCTABUB TEMIIEPATYDPY
HarpeBaTessi npexkHei. KosmyecTBO TEemJOThl, MOJyYEeHHOE ra3oM OT HarpeBaTess 3a LHUKJI,
He maMeHuinochk. Kaxk uamenusauch npu stom KIIJI TermnoBoil MamMHEI 1 KOJIWYECTBO TEILIO-
ThI, OTAAHHOE XOJOAUJLHHUKY 3a IUKJI?

Jna Ka)Kkaod BeJIUUYUHBI ONPEeJINTe COOTBETCTBYIOIIHI XapaKTep ee U3MEHEeHHUA:

1) yBesnuuiach

2) yMeHbIINJIach

3) He U3MeHHJIaCh

3annmuTe B Tabnuuny BeIOpaHHBIE MUGPH AJMA KaXJod ¢usndeckoit BenruwuuHbl. L{udpsr B
OTBETE MOTYT HOBTOPATHCSH.

KonuuecTBo TeIlJIOThI, OTAaHHOE Ira3doM

KII[] TennoBoil MallIWHbI
XOJIOANJIBHUKY 3a ITUKJ paboThI

@

Pewenue. Koapdumnuent nosesHoro AeMcTBUA TEILJIOBOTO ABUrarteys paseH n=1-—%-100%, rage

H
@y — KOJUYECTBO TEmJIOThI, [IepeJaHHOe ra3oM XOJOAUJILHUKY 3a MHUKJ, @y — KOJIUYECTBO TEILIO-
TBLI, MOJYUYEHHOEe rasoM 3a IIUKJ OT HarpeBaTend. Koad@duUImeHT MOoJIe3HOro AeHCTBUSA TEIJIOBOTO
T,
gBuUrartessa, paboraromiero no uukiay Kapuo, o n=1--%.100%, rge Ty — TeMmMmeparypa XOJO-
H

nunpEUKa, Ty — TeMIepaTypa HarpesaTejs. IlpupaBHMBaA APYTr APYTY BBIPAXKEHUA A Koadhdu-
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. ' T,
LIMeHTa IMOJIe3HOT0 AeMCTBUA, NOJYUUM @, = Q, T—" . TIOCKOJMIBKY KOJIMYECTBO TEILJIOTHI, IIOJIYUEHHOE
H

rasoM OT HarpeBaTeJIsl 3a IIUKJI, ¥ TeMIlepaTypa HarpeBaTejli He U3MEHHJIUCH, a TeMIlepaTypa Xo-
JOAUJIBbHUKA TIOHU3UJIACH, KOJHYECTBO TEILJIOThHI, OTAAHHOE XOJOAUJIbHUKY 34 IIUKJ, YMEHbBIINIOCH.
YmMeHbIIeHHE @, TPH HEM3MEHHOM ), HNpHUBEAET K yBEJHYEHHIO KO3(ODUIMEHTA II0JIE3HOTO JeHCT-
BUS TEIJIOBOTO ABHTAaTeJIsI.

KosuuecTBo TEnnoTHI, OTAAaHHOE radoM
XOJOONUJIBHHUKY 3a ITHUKJI paﬁoTBI

1 2

KII TenysoBoif MallIMHAI
Omeem:

3apaum ana CaMmoCTORTEeNbHOro peweHun

1. VYcTaHOBHUTE COOTBETCTBHE MEXAY IpadMKaMH IIPOIIECCOB, B KOTOPHIX y4yacTByeT 1 MoJb Hie-
aJBLHOTO ra3a, ¥ 3HAYCHUAMHU (PU3HMYECKHUX BEJIWYHH, XapaKTepU3YIOIUX 3TH mpoiecchl (AU —
M3MeHeHHe BHYTPeHHel sHeprum; A — pabora rasa).

K xaxmoil mosUIiMy NepBOro CToybma moafepuTe COOTBETCTBYIOINYIO IO3UIIMIO M3 BTOPOIO
cToabua 1 3amuInuTe B Tabnuny BeIOpaHHBIE IU(MPHI IO COOTBETCTBYIOIMMH GYKBaMH.

TPA®UKU BHAUYEHUS ®U3UYECKUX
BEJIMYUH
A) pi 1) AU=0;A>0
@%_2 2) AU>0; A>0

3) AU>0;A=0
4) AU=0;A<0

Pof--+ ,
0 ¥, av, v
B) Vi
2
1
0 T
A B

Omeem:

2. Ta3s B cocyze cxkanu, coepmiuB padory 30 JI»x. BHyTpeHHAa 9Heprud rasa IpH 3TOM YyBeJH-
ymaack Ha 35 . Kakoe KOIMYeCTBO TEMJIOTHI IOJYYHI rad?

Omaem: k.
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Ha VT-puarpaMmme mokasaH IpOIeCcC U3MEHEHUSA COCTOAHUSA HIealb- V ‘
HOTO OJHOATOMHOro rasa. B mpomecce 1 — 2 macca rasa He U3MeHsA-

ercsa. B aToM mpouecce ras oraas Koaumdectso temtorhl 9 kJlx. Ha- Vg
CKOJIbKO YMEHBIITNJIaCh BHYTPEHHAA dHeprus rasa?

Omeem: kJx. 0

2 1
>——
T, 3T, T

IIBa Pa3JIMYHBIX IIpollecca NpoBeJH ¢ OOJHHM MOJIEM HAeaJIBHOI'O raaa. B ognom M3 HuX ras

CHAYaJIa COBEPIIAeT IIOJOKHUTEIbHYIO paboTy, a 3aTeM pabora rasa paBHa HyJI0. B Apyrom —
cHadaJja pabora rasa paBHa HYJIO, a 3aTeM ero paboTa IOJIOKHUTEJbHA. ¥CTAHOBHUTE COOTBET-

CTBUE MeXJy IIPOllecCaMH, MPOUCXOAAIINMU C ra30M, U rpaduKaMHu.

K xammgoii mosuiuu IIepBoro Ctojibia mogdepuTe COOTBETCTBYIOINYIO IIO3HIIMIO BTOPOTO U 3a-

numuTe B Tabauny BeIOpaHHBIE TUMDHI 1104 COOTBETCTBYIOIMMH OyKBaMu.
ITPOLIECCHI TPA®UKHU
A) raz cmauaia COBepIIaeT II0JIO- 1) 3 V
JKHUTeJbHYI0 padbory, a 3areM
paboTa rasa paBHaA HYJIIO

B) pabora rasa paBHa HyJIO, a 3a-
TeM paboTa rasa moJIo}KUTeJIbHA

2)

Omeem:

WneanbHBIl ras mnepeBOJAT M3 COCTOAHHMA 1 B COCTOAHHe 3 Tak, P
KaK [I0OKal3aHO Ha rpaduKe 3aBUCHMOCTH JABJEHHUA rasa ot ofbema. 2Py
HaBnenne po = 10 xlla, obvem V, =2 a. Yemy paBua pabGora
BHEIITHUX CHUJI? Po
Omeaem: Iax.

0

2 1
TTEY

i |

V, 2V, V

3a OJUH IHKJ paboThl TeIIOBOM ABHUraTesb IoJydaeT oT HarpesBatens 5 kl»x temnorsi. KITJI

aroro aAsurarens paseH 40% . Kakxoe KoiuuecTBO TENJIOTHI JBUraTeJb OTAAET XOJOAUJBHUKY

3a OUH MHUKJ paboTrhi?

Omeem.: 191 b:

3a oauH mukia paborer Temropaa mammunHa ¢ KIIIO 40% mnosaygaer or marpesarens 100 Ix.

Kakyio nosesHyo paboTy MamuHA COBEPIIAET 34 LUKJ?
Omeem.: Jx.
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10.

11.

TemnepaTypa HarpeBaTesIss MeaJbHOIO TEIJIOBOrO ABHTraTess, paboTaromero mo nukiay Kap-
HO, paBHa T';, a TeMIepaTypa XOJOAWJIbHHKA paBHa T. 3a IUMKJ ABUraTej b IOJIy4aeT OT Ha-
rpeBaTessi KOJMYECTBO TEIJIOTH! @;. YCTAHOBUTE COOTBETCTBHE MEXKAY (PU3MYECKMMH BeJIH-
YUHAMU U QOPMYJIaMH, II0 KOTOPBIM MX MOXKHO PACCUMTATE.

K kaxpmoil mosunuu mepBoro crojibua noabepuTe COOTBETCTBYIOIIYIO MO3HIIMIO BTOPOTO M 3a-
nuIIuTe B Tabauny BhIGPaHHBIE MUAPHI IO/ COOTBETCTBYIOIIUMH OYKBAMH.

OUBNYECKHWE BEJINYHNHBI DOOPMYJIBI
A) KoIHM4ecTBO TEmJOTHI, OTAaBaeMoOe n 1 T,
JBUTATeJeM 32 MMUKJ XOJIOAUIBHUKY ) 1- T,
B) KII gsurarensa
) KIII 1 2 Q (T, -T,)
T
T, -T,
3) T
T,
4) T
A B

Omeem:

OJ.IHOMy MOJIIO UACAJIBHOI'O rasa B HI30TEpPMHYECKOM IIpoIecce OBLIO IepegaHo KOJIN4YEeCTBO Te-
IIJIOTHI Q. Kax usmenusucs B pe3yJabpTaTe 3TOro naBJjieHHue ra3a U ero IJIOTHOCTBH?
,H.TIH KaKJOH BeJIMYNHBI onpenejInTe COOTBGTCTBYIOIIII/H‘;I XapaxKTep U3MEeHeHUA:

1) yBeanuniace
2) yMeHBIINIIACH
3) He N3MeHMJIaCh

SanuimuTre B Ta0auny BeIOpaHHBIe IMOMPHI AA8 KakJ0oH ¢usumdeckod BeandyuHbl. ITudpsr B
OTBETe MOTYT IOBTOPATHCH.

HaBieHue rasa ILlnoTHOCTH rasa

OgHOaTOMHBIM HAEaJbHBIM ra3d HaXOJHUTCA B FOPH3OHTAJBHOM IUJIHMHIPHUYECKOM cocyre, 3a-
KDBITOM IOJBHKHBIM IODIIHEM ILIOMAABI0 MomepedHoro ceueHus S = 40 cm?. JlaBneHue ok-
pysKallero Bo3ayxa p = 10° IIa. TpeHue MeXAYy IOPIIHEM M CTEeHKaMM cOcyAa mpeHebpe-
JKHUMO MaJjio. B mpoliecce MeJIEHHOrO OXJIAXKJEHHS OT rasa OTBEINEHO KOJIMYECTBO TEIMJIOTHI
|Q| = 80 /I>x. Ha kakoe paccTosHHe X IPH 3TOM IIe€PEeABHHYJICA IIOPINEHb?

OzumH MOJBb OZHOATOMHOTO HJEAJbHOIO raza MepeBOAAT M3 COCTOSAHUA 1 ¢ TeMmmepaTypoit
T, = 200 K B cocrosnue 2. B xoze aToro mpoliecca AaBJI€HHE rada BO3pacTaeT OPAMO IPO-
MOPIIMOHAJIBHO ero o0beMy. B pesyibTaTe MJIOTHOCTH rasa yMeHbIaercss B 2 pasza. Kakoe ko-
JAYECTBO TENJIOTHI § IoJIydaeT ras B Xohe mpomecca?
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12. B xauecTBe paGouero BellleCTBa TEILJIOBOTO JBUTATEJISI HCIIOJb3yeT- P“ 1 9
ca 1 Mosb MIeajJbHOTO OJHOATOMHOTrO rasda. Ilukj paboTel ABHUraTe-
JIs1 n3obparkeH Ha PV-guarpaMme M COCTOMT M3 ABYX aguabar, M30-
xopbl, u306apel. 3Hasi, yro KIII muxiaa paBern 50%, ompexnenure
MOZYJIb OTHOIIEHUA W3MEHEHHs TeMIlepaTyphl rasa IpHu u3o0apHOM
npomecce AT;; K U3MEHEHHUIO ero Temneparypbl AT34 OpH H30XOp-
HOM IIpoliecce. ‘ 0

<y @

ArperarHblie COCTOAHMA BelwecTBa

3apaum C pelleHMAMM

1. Kycok meramna yaensHoi TemoemkocTsio 500 Ik / (xr + K) marpean or 20 °C go 80 °C, 3a-
TPaTHUB KOJHUYECTBO TEILIOTHI, paBHOe 75 kJ[k. UeMy paBHa Macca 3TOro Kycka Merasuaa?

Pewenue. KomuuecTBO TEIIOTHI, HEOOXOAUMOE AJIA HArpeBa KyCKa MeTaslla, paBHO @ = cmAT , roe
@ — KOJHMUYECTBO TEIJOTHI, IIePefAaHHOE Teay, ¢ — YhAeJbHad TeIllJIoeMKOcTh Merasna, AT — paas-

HOoCcTh Temnepatyp. Orcioga m = —Q— =2,5 Kr.
cAT

Omaeem: 2,5 kr.

2. Topsavas XUIKOCTb MeAJIEHHO OXJa)KJajJach B CTaKaHe. B TaGiuIe MpUBeIeHBLI Pe3yJbTAThI

H3MepeHHuii ee TeMIIEpATYPHI C TEYEHHEM BPEMEHH.

Bpemsa, mun 0 2 4 6 8 10 12 14
Temnepatypa, °C 95 88 81 80 80 80 77 72

BribepuTe M3 IpeAsIOKEHHOrO IePEeUHA ABA YTBEPIKIAEHUS, KOTOPhIE COOTBETCTBYIOT Pe3YJib-
TaTaM IIPOBEJAEHHOIO 3KCHEePUMEHTAJLHOIO HCCIEAOBAHUA U YKAXKUTE UX HOMepAa.

1) TemnepaTypa KPHCTAJIM3AaOHUH BellleCTBa B JaHHKIX ycJaoBHAX cocTtaBuiaa 81 °C.

2) Yepes 13 MuH mocJie Hauajla M3MEPEHMH B CTaKaHe BEIIeCTBO HAXOAUTCSH TOJBKO B TBEp-
JIOM COCTOSHHH.

3) TennoeMKOCTH BellleCTBA B JKHAKOM COCTOAHHH MEHbIIIEe, UeM B TBEPAOM COCTOSHHH.

4) Yepes 4 MUH IIOCJIe Hadaja U3MEPEHHH BellleCTBO HAXOAHUJIOCH M B YKUIKOM, H B TBEPAOM
COCTOAHMH.

5) Ilpomecc KpHUCTA/JIA3alMK BelliecTBa 3aHAJN Gosee 10 MUHYT.

Omeem: :l:l

Pewenue. Kax BugHO M3 TaGMHIILI, TEMIEpATypa KHUAKOCTH YMEHBLIIAJACH JO MOMEHTAa BPEMEHH
t = 6 mun. Janee TeMmeparypa He MEHsJIACh BILIOTH A0 ¢t = 10 MMH, OTOM Hadaja CHHXKATBHCH.
Takum obpa3om, B HHTepBaJie BpeMeHH oT 6 MmuH 0 10 MMH IMpoMCXOAMIA KPHCTAIH3ANUA 3TOTO
BeiecTBa. CiaefoBaTelIbHO, uepe3 4 MUH IOCJIe HAYaJIa U3MEPEeHHH BEeIIeCTBO HaXOAHUJIOCH TOJBKO B
JKUAKOM cocTosHuM. Temmeparypa kpuctajausanuu cocraBuia 80 °C. IIpomecc KpucTalaIusamuyu
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3aHAJ BpeMsd, MeHbllee, yeM 10 muH. Yepes 13 Mun mocjie Hayaja U3MepeHHH B CTAKAHE BeI[ECT-
BO HAXOAUTCHA TOJBKO B TBEPAOM cocTOAHMU. OTHOILIEHHE MHTEPBAJIA BPEMEHHM K MOAYJIO M3MEeHe-
HHUS TEMNEPATYPhI, IPOU3OMIE NN 3a 3TOT UHTEPBAJ, AJIS KUJKOTO COCTOSHUSA MeHbIe, YeM AJIS
TBepAOro. 3HAYUT, IPH YCIOBHU OAUHAKOBOM MOIHOCTU TEILIOBBIX IIOTEPh B KUIKOM M TBEPAOM
COCTOAHMAX, MOJYYHM, YTO TEIJIOEMKOCTb B KHMJKOM COCTOSTHHH MEHbLINlE, 4eM B TBepAoM. Taxkum
06pa3oM, BepHBIMH OTBETAMH SABJIAIOTCA YTBePKAeHUA 2) u 3).

Omeem:

3. Kakoe KOJIHYeCTBO TEIJIOTH BhIAeJsAeTCA OPH 3aMepaaHuu m = 20 I BOABI, HAXOAAIMIEHCH
npu temnepartype 0 °C?

Omeem: KIxK.

Pewenue. KonnuecTBO TenIOTHl, KOTOPOE BBIAEIUTCA MPH KPHUCTAJIU3AIMH BOJLI, PaBHO @ = Am ,
rae A — yAenbHad Temsnora miaBiaeHud. Ias asga A = 3,3-10° IIx/kr. IloAcTaBMB 4MC/EHHBbIE
3HAYeHUs, moayyum @ = 6,6 xJx.

Omaeaem: 6,6 k]l x.

4. Kycok abga, umeomuii TeMmnepatypy 0 °C, moMellleH B KaJOPHMETDP C 3JeKTPOHArpeBaTejieM.
Yrobpl mpeBpaTHTH 3TOT Jied B BoAy TeMmmepatypoir 16 °C, TpebyeTca KOJHYECTBO TEMJIOTHI
80 xll>x. Kakasa TeMmepaTypa YCTAHOBHTCS BHYTPHM KAJODPHMETpPA, €CJH Jie[ NOJYYHUT OT Ha-
rpeBaTesisi KoJuuecTBO TemIoThI 60 k][ ? TemIoeMKOCThIO KAJIOPHMETpPa M TEILIOOOMEHOM C
BHEIITHEH! cpeloil npeHebpeyb.

Omaeaem: °C.

Pewenue. KonmuecTBo TemJIOThI, HEOOXOAUMOE AJIA TOTO, YTOOBI IIPEBPATUTh KYCOK JIbjla B BOAY TEM-
neparypoit 16 °C, paBHo @ = Am + cmAt, rae A — yAeJbHasA TEIJIOTa ILJIABJIEHUA, C — yAeJbHas Tell-

Q

JIOEMKOCTH BOABI, m — Macca Jbja. 3Hana BeJIMUNHY Q, MOXHO OIIpedeIMTh MacCy Jpaa: m = m .

IlofcTaBMB 4YnciIeHHbIe sHaueHus @ = 80 k[, A = 3,3-10° Imk/kr, ¢ = 4,2 - 10° Ix/(xr - K),
At = 16 K, moayunm m = 0,2 xr. Onpegenum, KaKkoe KOJHIECTBO TEIIOTHI He0OXOAMMO, YTOOBI pac-
IJIABUTh 3TOT KYCOK Jbja: @, = Am= 66 k]x. Takum obpasom, 60 kI>K, KOTODEIE IOJYYHUT JIef OT

HarpeBaTeJisi, HE XBATUT, YTOOBI PacCILIaBUTH Bech JjeA. CiemoBaTessHO, BHYTDH KajlopuMeTpa yCTaHO-
BUTCS TeMIlepaTypa IJaBjieHus Jibjaa, paBHasa 0 °C.

Omeem: 0 °C.

5. TIpadbuk 3aBUCHMOCTH TeMIEpATyphl BemIeCTBA OT

(o

BpeMEeHH ero HarpeBaHUA NpeACTABJIeH Ha PHCYHKeE. b :3:0 A____'___ ety

3a 1 MMH K BemecTBY HIOABOAUTCA KOJUYECTBO TEI- i i i oo :
Jn0TEI, paBHoe ¢ = 1 k]Ik. MsHauanbHO BemecTBO 60 '"T"T"’-“'L' L
Oul10 TBepAabiM. OunpeaennuTe YAEILHYIO TeIJIOEM- 40 "“i“ ‘i‘“:““i‘“‘i“‘?“
KOCTBb BeIecTBa B TBEPAOM COCTOAHMH, €CJIU €ro Mac- 20 +-- : --4:---%———:,-———1:———4—-

ca paBHa m = 2 Kr. R -

0 5 10 1520 25 t, mun

Omeem: Ox/(kr + K).
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Pewenue. YaenbHasa TeIJIOEMKOCTL BellleCTBa paBHa ¢ = , rae Q = (3T — KOJUYeCTBO TeIlJIo-

mAt
THI, HOABEJEHHOE K BellleCcTBY, Af — BeJHMYWHA U3MeHeHHs TEeMIepaTyphl, T — BpeMs#d, B TeueHHe
KOTOPOTO IIOABOAUTCS KOJIWYECTBO TeIJOThl. Kak BHIHO Ha PUCYHKe, B TBEPAOM COCTOSHUH Bellle-

CTBO Haxoamjaoch 10 MomeHTa BpemeHu ¢ = 10 wmuH. IlomcraBuB 4YHCJIeHHEIE 3HAYEeHHUS
At = 50 °C = 50 K, t = 10 muH, noaxyuum ¢ = 100 Ix/(xr - K).

Omeem: 100 II:x/(xr - K).

6. He6oapllloe KOJIMYECTBO TBEPAOro BelleCTBA MAacCOd m
HarpeBaJu B 3allafAHHOH KamcyJsje. Ha pucyHke nmoxasaH
rpadpuK U3MEeHEHUs TeMIepaTyphbl ¢ BellleCTBa II0 Mepe
MOIJIOIEHUST UM Bce 0O0JbIIIero KOJHYECTBa TEIJIOTHI Q.
VcTaHOBUTE COOTBETCTBHE MEXKAY (PU3MYECKUMH BeJIH-
ypuHaMH B (POpMyJaMH, IO KOTOPHIM HX MOSKHO pac-
cuutarh. K Ka)KAoi mO3MIMH IEPBOro croJbima moxnbe-
PHTE COOTBETCTBYIOIIYIO MO3UIIUIO BTOPOIO M 3ANUIIUTE
B TabauIy BbIGpaHHBIe IIU(PEI II0] COOTBETCTBYOIMMH

OyxBaMu.
PUSNYECKHUE BEJINYNHBI POPMYJIbI
A) yaenpHas TeMJIOEMKOCTH BeIleCTBA 1 Q, - Q
B ra3000pasHOM COCTOSHHUH ) m
B) yaenbHasa Temora mjaBiieHUSA 2) Q, - Q,
m
3) Q3 - Q2
(t,-t,)m
4) Q5 - Q4
(t; —t,)m
A B
Omeem:

Pewenue. IIpu HarpeBe TBEPAOTO BEIIECTBA €r0o TEMIIEPATYPa YBEJIWYMBAETCS O TeX IIOP, IIOKa He
JOCTHUI'HET TeMIepaTyphl IjaBieHus. Ilocje aToro TeMmepaTrypa BelleCTBa He MeHAETCH, IPOHUCXO-
ouT ero miaaBieHue. Ilociie okoHUaHUA mpollecca IJIABJIEHHA BCE BEI[ECTBO HAXOAUTCA B YKUIKOM
COCTOAHWM WM MPOUCXOAUT HArPeB KUAKOCTH JI0 TeMIlepaTypsl KumeHuda. ITocie sToro remmneparypa
BellleCTBA He MEHAEeTCHA, IPOUCXOAHUT ero KumneHue. [locjie OKOHUYaHMA NpoOIlecca KUIEHHA BCe Be-
IIIECTBO HAXOAHUTCS B ra3006pa3HOM COCTOAHHM M IMIPOMCXOAUT HArpeB mapa.

Kax BupHo u3 rpadmka, f; — TeMmIepaTrypa IJIaBIeHHsS BelieCTBa, {; — TeMIepaTypa Kuie-
Hua. HarpeBy razaoo6pasHoro BeliecTBa COOTBETCTBYET IOCJEIHUM .y4acToOK rpadukxa. B coorBercT-
BHHM C OIpeAeSeHUSAMHU: yJeJbHadA TeILUIOTA ILIABJEHUSA paBHA M, yaeJdbHasA TeIJIOEMKOCTh
m
BellleCcTBa B rasoo0pasHOM COCTOAHHMH paBHa M .
A B
Omeem:
4 2
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7. B 3aKpbITOM cocyfie HAXOAMTCA m = 6 I BOASHOIO Hapa IOZ AaBJICHHEM p = 25 klla u opu

remneparype ¢t = 100 °C. O6bem cocyna yMeHbIIMIN B n = 8 pa3, He MeHAA TEMIEPATYpHI.
Haiinure Maccy mapa, oCcTaBILIErocs IOCJie 3TOTO B COCYAE.

Omeem: T.

|4
Pewenue. B cnyuae msorepmuyeckoro mpomecca pV =p'—, rge p' — JaaBleHHMe Iapa IIOC]e
n

yMeHbIIeHUdA o6bema cocyna. Torma p' = np = 200 kIla. Temneparypa napa t = 100 °C, gasieHue

HACBHIIEHHOT'0 I1apa IPH 3TOH TeMIlepaType paBHO aTMmocthepHOMY aaBiaeHHI0 po = 100 xIla. Ilo-
CKOJIBKY JaBJIeHHE I1apa He MOKeT OBITh OOJIbllle JaBJIEHUHA HACHIIIEHHOrO Mapa, AaBJEHHE B COCY-
ne crano paBHeIM p’' =100 kIla, nmpu 3TOM yacTh Iapa CKOHJEHCHPOBAJach. 3aIlMIlIeM ypaBHEHHE

. . WV '
Knaneiipona—MeHgesieeBa A ABYX COCTOAHHM mapa: pV = —Z—ZRT s P - = %—RT . Orcioga mouy-

!
m
qUuM m’=n—p=3r.

Omeem: 3 r.

8. B cocyze noj mopmHeM HaXOAUTCA BO3LYX ¢ OTHOCHTEJNBHOH BIAXKHOCTBIO @ = 60% . Kakas

YacTh O BOASIHBIX IIAPOB CKOHIEHCHPYETCH, eCJH 00beM BO3AyXa IIOJ MOPIIHEM H30TepMHuYe-
CKHM yMEHBIIUTH B n = 3 paza?
Peutenue. CoriacHo omnpefejeHUI0 OTHOCHTEJbHOM BJIAYKHOCTH (p=£100%, rge py — JaBJieHUE
P,
HACBIIIeHHOTO mapa. Macca mapa B cocy/ie B HAYAJbLHBLIE MOMEHT BPEeMEHM OIPeAesaeTcsa U3 ypaB-
pVu __ ¢opVp
RT  RT-100%’
M30TEPMHUYECKOT0 YMEHbIIIEHNUs 00'heMa IIap CTAHOBHUTCS HACLII[EHHBIM, a €ro JaBJieHHe — DaBHbIM

Henusa Kianeifipona—MengeneeBa: m = rae | — MoJigpHas Macca Boxpl. Ilocie

. - -100%
Px Toraa ocrasiiasica macca mapa paBHa m, = A4 . Orcroma o = m-m _ne ° x 0,44.
nRT m no
- 0,
Omeem: o = ne -100% ~ (0,44,
no

9. OrtHOCcHMTesbHAsA BJAXKHOCTH B KOMHaTe npu Temneparype ¢t = 20 °C pasHa ¢; = 40% . Kakymwo
Maccy m BOABLI HYKHO MCIIAPHUTL AJSA yBeJIUYEHUS BJIAXKHOCTH B KOMHaTe 10 ¢z = 60%, ecau
0o6beM KomHATHI V = 50 M?? IINIOTHOCTH HACHIIIEHHBIX HApoB NpH Temnepatype t = 20 °C
paBHa p, = 1,73x107% kr/m°.

Pewenue. Tak Kak OTHOCHTEJBHAS BJIAXXHOCTbH ( =P 100% , TO Macca IIapa B KOMHaTe paBHa

Hac

|4
m=pV = 2—%‘09‘37 . daa Toro 4Tobbl yBEJIHMYHUTL B KOMHATE BJIAXKHOCTHL A0 ¢ = 60% , Heobxommmo
o

Prac?
cOapuTs, Am = B¢ _ - =173 r.
nenap 100% 92~ ) r

Omeem: Am = M((pz -¢,) =173 r.

100%
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33A3‘Il| ANIA CaAMOCTORTEJNIbHOro pelieHmna

Kycok npaa omycTunu B TepMoc ¢ Bopoii. HauanbHas temmeparypa Jjabpga 0 °C, HayaabHasd
TemiepaTtypa Boabl 30 °C. Tem1oeMKoCTbIO TepMOCA MOXKHO IpeHebpeub. Ilpu mepexoge k Te-
ILIOBOMY PaBHOBECHIO HACTh Jibga maccoil 210 r pacrasasa. UeMy paBHaA HCXOoZHasdg Macca BO-
OBl B TepMoce?

Omeem.: r.

mFe
LUIN!

Onpene.rm're, KaKOBO JOJI)KHO OBITh IIpUMEepHOEe OTHOIIIeHHne Macc JKeJIeGHOI'o 1 aJIloMHu-

HHEeBOro TeJ, YTOOBI IIpDA NOJIYYEeHHHN OJHOI'O U TOro XK€ KOJIM4YeCTBa TEILJIOThl OHHU HArpeJInuChb
Ha OJHO U TO e YHUCJIO Ir'paxycoB. Otser OKPYIJINTE A0 AE€CAThIX.

Omeem.:
T, K
Ha rpadwuke npejcraBjieHa 3aBUCHMOCTb TeMIEPaTyphl Y¢S S
] 1 ] 1
TeJla OT MOABOAMMOTO K HEMY KOJIMYECTBA TEILIOThI. Mac- 240k - -F -1l 1

ca teaa 0,2 kr. Uemy paBHa yJeJbHas TeIIOEMKOCTh
BeIlleCTBa B 3TOM Ipollecce?

Omeem: Mox/(kr-K). 6v 2 4 3 Q' RE)K

Kycok apga, umeromuii temneparypy 0 °C, nmomeriieH B KaJOPUMETD C 3JEKTPOHATDEBATEJIEM.
Yro6Bl mpeBpaTUTL ITOT Jex B Boay Temmeparypoit- 20 °C, TpefyeTcss KOJIMYECTBO TEIIOTHI
100 x/Ix. Kakaa TemnepaTypa yCTAaHOBHUTCA BHYTDH KAJIOPHMETPA, €CJIH JeJ HOJYYHUT OT Ha-
rpeBaTesd KOJHUYECTBO TemaoThl 75 KJk? TemIoeMKOCThIO KAJOpHMETPa M TEeIJI000MEHOM C
BHeIITHEM cpeloil npeHeOpeus.

Omeem: °C.

Ha pucynke usobpaxxeH rpadukx 3aBUCHMOCTH aGCONIOTHOM TemiepaTypel T BOAbI Maccoil m
OT BPEMEHH ! [PH OCYIECTBJIEHUH TEIJIOOTBOJAa C IIOCTOAHHOM MoI[HOCTBI0 P. B moment
BpeMeHH ¢ = () BoJa HaXOoAMJIACh B ra3000pa3HOM COCTOSIHMHM. YCTAHOBHUTE COOTBETCTBHE Me-
KAy (PU3UYECKUMH BeJIWYHMHAMU U GOpMyJaMM, II0 KOTOPBIM HUX MOXKHO paccuuTaTb. K Kax-
A0 TO3WIIMH IIEPBOrO CTOJIOIA IMOAOEPHUTE COOTBETCTBYIOMIYIO IMO3UIIMIO BTOPOTO M 3AIHUIINATE
B TabJuIly BeIOpaHHBIE UMPHI [10J] COOTBETCTBYIOIMIUMYU GYKBaMHU.

T A

ATy

AT,

ATs

Aty Al Aty Aty Ats t
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PUSNYECKHE BEJINYMHDBI POPMYJIBI

A) ynenbHas TENJOEMKOCTh BOIABLI B TBEPAOM CO- 1) PAt,
CTOSIHAU m
B) ymenwvHas Temsora nmapoo6pasoBaHUS BOAbBL 2) PAt,
m
PAt
mAT,
PAt
4) :
mAT;
A b
Omeem:

6. Ha pucynke noxasaH rpa@uK 3aBHCHUMOCTH abCOJNIOTHON TeMnepaTyphl T BOABI Maccoi m oOT
BpEMEHH ¢ IIPHU OCYIIECTBJEHHHU TEIJIOOTBOAA ¢ MOCTOAHHON MOIIHOCTHI0 P. B MoMeHT Bpeme-
HU t = 0 Boja HaxoauJach B ra3000pasHOM COCTOSIHHH. ¥y CTAHOBHTE COOTBETCTBHE MeXKIY (DH-
3UYECKHMMHM BeJUUYHHAMH M (GopMyJIaMM, II0 KOTOPHIM MX MOXKHO paccuuTaTh. K Kaxkaoi Imo-
3UIIUK IIepBOrO cToJIOIIa noxbepuTe COOTBETCTBYIOIYIO MO3HIIMIO BTODOTO M 3alUINNTE B
Tabauiy BeIGpaHHEIE ITUPPHI IO COOTBETCTBYIOIINMYU OYKBaMHu.

T &
ATy
AT
AT
0 >
Aty Als Ats Aty Aty t
PUSNYECKUE BEJINYHNHBI DOPMYJIbI
A) ymenbHas TeIJIOEMKOCTL BOABLI B JKHUIKOM 1 PAt,
COCTOSAHUH ) m
B) yaenbHas TemoTa IJIaBJeHUSA JbIA 2) PAt,
m
PAt,
3) mAT,
PAt,
4 mAT,

Omeem:

7. B xoMHaTe mapruajibHOe JaBJeHHe BOAAHOIO Iapa B 2 pasa MeHbIle JABJeHHSA HACBII[eHHOTI'O
BOASAHOrO Iapa IIPM TaKo# e TemIlepaType. YeMy paBHa OTHOCUTEJbHAS BJIAMKHOCTh BO3LYXa
B KoMHarTe? '
Omeem.: %.

73



10.

11.

Boga u BOAsAHOM map Haxo4sTCA B INUJIMHApe mox nopmuem. Kak usMeHATcsa macca mapa
ero JaBJieHHWe, €CJIM BABHUIATb IIOPINEHb B IMJIUHAD, NOAAEPKUBAA TEeMIEDPATYPY BHYTPH IU-
JHUHIpa noctosHHON? [Ina Ka)XAoi BeJHMYUHBI ONPEAEeINTe COOTBETCTBYIOIIMM XapaKTep H3-
MeHeHHs:

1) yBesuumnsachb

2) ymeHbIIWJIACH

3) He M3MeHMJACh

Samumute B _Tabuuily BeIOpaHHBIE HUMPH AJIA KaXA0W ¢uanuuyeckoii BeauuuHbl. I[udper B
OTBETE MOI'YT IIOBTOPATLCS.

Macca napa JlaBjeHune mapa

B cocyne mox mopmiEeM — BoAa M BoAsHOM map. Macca Boabl B 3 pasa 0oJibIlle, YeM Macca
napa. O6beM cocyla M30TepPMHUYECKH YBeJHUYMBAIOT B 2 pasza. Kak M3MeHAIOTCA IPH 3TOM
Macca BOALI M JaBJieHHe mnapa?

JIns Kaxka0oi BeJIMUYUHBI ONPEJEIUTE COOTBETCTBYIOINH XapaKTep M3MeHEeHUA:

1) yBesnumjiaco

2) yMeHbIIHJIaCh

3) He M3MeHMJACDH

SanumuTe B Tabiuny BeIOpaHHBIE HUGPH AJA KaXAoH ¢u3HuecKoM BeauduHbl. IIudper B
OTBETe MOT'YT IIOBTOPATHCH. '

Macca BogbI Hasienue mapa

B cocyzae moj MOpIIHEM HAXOAUJICA BO3AYX C OTHOCHUTEJLHOH BJaXKHOCTbIO @ = 40% . O0beMm

BO3[yXa M30TEPMHMUYECKHM YMeHbIIWIM B 5 pad. Omnpenennre, Kakad 4acTb BOAAHBIX IIapOB
CKOHIEHCHPOBAJACH IIOCJIE CXKATUS.

B kasopumeTpe Haxoawica Jen mpu rtemueparype ¢; = —5 °C. Kaxkoit 6elma Macca m; Jbia,
ecsi mocJie KoOaBIeHEMA B KaJIOPUMeTp My = 4 Kr BOABI, MMelolleil Temnepatypy ¢z = 20 °C,
¥ YCTAaHOBJIEHUsA TEIJIOBOTO PABHOBECHS TeMIlepaTypa COAepPKUMOro KaJIOPUMETpa OKasajlach
paBuoi1 t = 0 °C, npuyeM B KaJopuMeTpe ObliIa TOJIBKO BOJa?
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ANEKTPOOAUHAMMKA

JnexKrTpocrarMKa

3agaum c pelwieHNAMM

1. 3apaxz +q > 0 HaxoauTCs HA DABHOM DACCTOSHMM OT HEMOABHIKHBIX

|

+
o)

TOYEUHBIX 3apAN0B + @ > 0 u — @), pacnoyioKeHHbIX Ha KOHIaX TOHKOMI
CTeKJAHHOHN nmajouku (cM. puc.). Kyna manpasieno (éeepx, 6nu3, éne-

60, 6npa6o, om Habarodamenn, ¥ Habawdamenw) yCcKopeHUe 3apsama +q
+¢ B 3TOT MOMEHT BPE€MEHH, eCJHM Ha Hero AEMCTBYIOT TOJIBKO 3apAabl

+@ u — Q. OTBeT 3anUIINUTE CJIOBOM (CIOBAMH).

1}
1
i
i
i
i
;
¢
1
i

Peurenue. OpHOMMEHHLIE 3JIEKTPUYECKHE 3apAAbl OTTAJKHBAIOTCSA APYr OT
Ipyra, a pasHOMMeHHEBIe IpuTATuUBaloTcA. IlosTomy cymma cua F, pgeiict-
BYIOIIIUX Ha 3apaja +q, HampasjeHa BupaBo (cMm. puc.). CorjiacHO BTOPOMY
3aKkoHy HbIOoTOHA, YCKOpPeHHe MaTepUAJLHOM TOYKHM COHAIIPABJIEHO ¢ CYMMOI
CHJI, AeHCTBYIOIIUX Ha Hee. [T0aTOMy yCKOpeHHMe TaK)Ke HaIpaBJIEHO BIIPABO.
Omeem: BIpPaBo.

2. [IBa TOuYeuHBIX 3apAfa AeHCTBYIOT APYr Ha Apyra ¢ cuioi 4 H. Onpegenure cuiny B3ammozaei-

CTBUS MEXAY HHUMH, €CJIM YMEHLIINTh DPACCTOSHWE MeXKJy HUMH B 2 pa3a, He MeHSA HPHU
3TOM MOJYyJeil 3apAZ0B.

Omeaem: H.

Pewenue. Cornacuo 3akony KyJoHa MOAYyJab CHJIBI B3aMMOAEMCTBUA ABYX TOYEUHBIX 3apAAOB IIPO-
MIOPIMOHAJIEH IIPOM3BEAEHHI0 MOAYJeH 3THX 3apAJOB M O0OpPaTHO MPOINOPIIMOHAJEH KBajpaTy pac-
CTOSHHA MeXIy HuMHU. [JoaTOMy mocjie yMeHbIIeHUs PAacCTOAHUA B 2 pasa cHjIa B3aMMOAEHCTBUA
MeXXJAY 3apAAaMH Bo3pacTeT B 4 pasa.

Omeéem: 16 H.

3. B oaHOPOAHOE 3JEeKTPOCTATHYECKOEe IoJe OBLIJIO CHAadajla BHECEHO He-
3apsKeHHOe MeTAJJIMYecKoe TeJIo, a 3aTeM DasfesieHO Ha 4dYacTH A u < A B )
B (cm. puc.). Kakne IBa BepHBIX YTBEDPKAEHUA MOXKHO CHeJaTh IO
pe3yJbTaTaM 3Toro ombita?

(IR

\

1) HanpsakeHHOCTb 3JIEKTPUYECKOTO IOJISA BHYTPH Tejla paBHA HYJIO.

2) Ilocne pasmeneHusa 4acTh A o0JafilaeT OTPUITATEIbHBIM 3apfAJOM, & 4acTh B — IIOJIOMXKH-
TeJbHBIM,

3) ITocne pasmeneHus ob6e YACTU OCTAHYTCHA HEHTPAJIbHBIMH.

4) Ilocme BHeceHHMA B 3JIEKTPHYECKOe IIOJIe 3JEKTPOHBI U3 4YacTH A OyAyT IIepeXoJuTh B
yacTs B.

5) Ilorermuas yactu B 6oJsbine moTeHIIMAma 4acTH A.

Pewenue. B MeTaqIMYeCKOM Tejle €CThb CBOGOAHBIE 3apAAbl — 3JEKTPOHBI IpoBogumocTtu. Ilof
neificTBHEM 3JIEKTPOCTATHYECKOrO IMOJA 3JeKTPOHBI GYAYT mepeMellaThCA HajieBO (IPDOTUB CHUJIOBBIX
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JAUHUIA 10Js) U JieBas yacTh NpHoGpereT oTpuUIaTeabHHIA 3apan. Ilo 3akoHY coxpaHeHHs 3apafa
CyMMAapHbI 3apsix Teja JOJKeH OCTaThbCA PAaBHBIM HYJIIO, IIOITOMY IpaBas 4acThb npuodpereT mo-
JoXUTe bHBIH 3apaf. Ilocae pasfeneHHs Tejla Ha 4aCTH OHU COXPAHAT NPHOOpeTeHHblE 3apAIBL.
HanpsaKeHHOCTb BJIEKTPUYECKOTo IO0JsI BHYTPH METAJIMYEeCKOro Teja (fake 3apsyKEHHOro) paBHa
HYJII0, ¥ NOTeHIHAJBl BCEX TOYEK ITOrO Tejla PaBHBI ADPYT APYry (MeTaylaHvYecKoe TeJIO ABJIAETCA
3KBHUIIOTEHIIUATHHBIM).

Omeem: 12 (nu 21).

4. [IBa TOYeYHBIX OTPHIATeJbHBIX 3apAaa ¢, =-20 HKa wu q, q,
q, = -40 K HaxoasATca B Bakyyme Ha paccToaHuu L = 1,5 M @. ______ P @

Ipyr ot apyra. OmnpejenuTe MOAYJb HANIPAMKEHHOCTH IJIEK- I
TPUYECKOTO IOJIA 9THUX 3apAJOB B TOYKe A, pacHoJIOKeHHOH

Ha IpAMOH, CoeIUHAIOIIEH 3apAlbl, Ha OJMHAKOBOM pPacCcTOd-

HHUHU OT 000OHUX 3apAlOB.

Omeem: B/m.

—

Pewenue. IIo OpUHIUIY CYNEPIO3UIUM 3JEKTPUUYECKUX NOJiell cyMMapHHI# BeKTOop E mnossa AByX
3apANOB paBeH BEKTOPHOH CyMMe HAIPS)KeHHOCTeH IToJeHd KadXJOro M3 3apsAfoB, II03TOMY MOZAYJb
HANPAXXEHHOCTH II0JII B TOUKe A paBeH PasHOCTH MOAYJIed HAIPSKeHHOCTEH II0JIed 3apsAAoB §; U gs:

1 | gl la,|
E=E,-E = -
tT 4me (Lj2) (L/2)

=320 B/m. Ilpu pacuere HCIOJB30BAHO YNCJI0BOE 3HAUECHUE

Koa(hdunuenrta , IpUBeiIcHHOEe B TabJixile B Hauajie KHUTH.

0

Omeem: 320 B/m.

5. IlirocKkumii BO3AyIIHBINA KOHJEHCATOP MOAKJIOUEH K aKKYMYJATOPY. JHEPIrHA 3JEeKTPUUECKOTO
oJiA KouaeHcaTtopa npu atoM paBHa 40 Mixl[k. He oTkAHOUaA KOHAEHCATODP OT aKKYyMYJATO-
pa, paccTogHNe MeXAy IJIaCTUHAMHM KOHAEHcaTopa yBeiuuunam B 2 pasa. Uemy OyzeT paBHA
SHEpPrus KOHJeHCATOpa Yepe3 AOCTATOYHO GOJBIION NPOMEIKYTOK BPEMEHHM IIOCJIE M3MEHEHUS
ero pasmepoB?

Omseem: MK K.

Pewenue. SHepI‘I/Iﬂ JJIEKTPHYECKOro mnoJsd w KOHIOEeHcaTopa onpegejasaeTcsd COOTHOILIeHueM
2

CcU
W= 2

KOHJIEHCATOD IMOCTOSHHO IIOAKJIOUEH K HCTOYHHKY TOKA (aKKyMyJsaTopy), To U He H3MeHAETCA.

, rme C — eMKOCTh KOHJeHcaTopa, U — HamnpsiKeHHe MEXKIy ero IJjlacTHHaMH. Eciu

€g,S
d
KOy OOKJIagkaMu KoHAeHcaTopa (s Bo3ayxa € = 1), g — OdJIeKTpUUeCKas IIOCTOSAHHAA, S —
miIomank IJIACTHH KOHAEHcaTopa, d — pacCTOodHHe MeXIy IiacTHHamu. B Hamem ciaydae d yBe-
JUYNUIN B 2 pa3a, 3HAYUT, EMKOCTb KOHAEHCATOPA M €ro 9HEPrus TaK)ke YMeHbUINJINCEHL B 2 pa3sa.

Jlna nuockoro KoHpeHcaropa C =

, TIe € — AHUIJIEKTPUYECKadaA IIPDOHNIaceMOCTh BeEIeCTBaA Me-

Omeem: 20 Mr]x.
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5'

3apaum onA CaMOCTORTENbHONO peleHmna

Onpenenure, Kyaa HamnpaBiieH (66epx, 6Hu3, 61€60, 6npaso, om Ha- ®—q

6a100amenn, k¥ Habrwodamenio) BeKTOp HaupAKeHHOCTH E aiextpu- o)
YeCKOro II0JIs, CO3JaHHOrO ABYMS PABHBIMH IO MOJAYJII0 DasHOUMEH-
HBIMU 3apagamu, B Touke O (cm. pwme.). OTBeT 3anmuiuuTe CJIOBOM
(caoBamm).

®+ g

Omeem: .

Touka A pasHOyZajleHa OT PaBHBIX II0 MOZYJIO TOYEUHBIX 3apsaROB @1e g
q1 <0 u ¢; > 0. Kak HanpaBieH (66epx, 6Hu3, 61€60, 6npa6o, om Ha-
6nodamens, ¥ Habnrodamenio) BeKTOP HaOPAXKEHHOCTH 3dJeKTpUUe-

=

ckoro noas E B aroil Touke? OTBeT 3alIMIINUTE CJIOBOM (CJIOBAMH). *A

Omsem.: .

IlBa ToueuHBIX 3apfAjAa AeHCTBYIOT Apyr Ha apyra c curoii 12 H. Kakoit Gymer cuia B3anMo-

IelicTBUA MeXAY HHUMH, €CJM YMEHBIIHTh BeJHMYMHY KaKJOoro 3apsaxa B 2 pasa, He MeHdAsA
PACCTOAHUA MEXKIY HUMU?

Omesem: H.

B oasOpoaHOE 3JI€KTPOCTATHYECKOE IIoJie OBLIIO CHayaja BHECEHO He3a-
pPAMKEeHHOe MeTaJIMYEeCKOoe TeJio, a 3aTeM pasmeieHo Ha yacTd A um B
(cMm. puc.). Kakne nBa BEpHRIX YTBEDPKIAECHHUS MOYKHO CHeJIaTb IO pe-
3yJIbTATAM 9TOT'O OIbITA?

D)

A 5207
Q

1) HanpsaxxeHHOCTb dJIEKTPUYECKOro MOJIA BHYTPH TeJIa OTJIWYHA OT HYJIA.

2) Ilocae paspgemeHHs 4dacTh A o0JafaeT HOJOMKHTENbHBIM 3apAIOM, a 4acThb B — oTpuiia-
TeJbHBIM.

3) Ilocue pasgenenuss o0e YacTH OCTAHYTCHA HeHTpaJILHBIMHU.

4) Tlocne BHeceHHS B 3JJIEKTPHYECKOE [OJIe 9JIEKTPOHBI M3 dYacTH A OyAyT IEPEXOAUTH B
yacTb B.

5) Ilorenmuan yactu A foJiblre moTeHIMaaa yactu B.

Omeem: E:

Ha pucynke m300paXeHBI JBa OJMHAKOBBLIX 3JIEKTPOMET- — +
pa, WIapbl KOTOPBIX HMMEIOT 3apfAAbl IPOTHBOIIOJIOMKHBIX

3HaKoB. IIlaphl 3JIEKTPOMETPOB COEAHHSAIOT ITPOBOJIOKOIL.

KaRHe ABa BEPHEIX YVTBEDPXKIEHHA MOXXHO CIeyiaTh IO pe- 3 3
3yJIBTATAM 3TOrO OIEITA?

1) Cpa3sy nocie coeiuHeHUS IIAPOB IO IPOBOJIOKE IIOTE-
YeT TOK.

2) 3apsap snexTpomerpa B ocTaHETCH MOJJOMKHUTEJLHEIM,
3) Cuna B3auMOJeHCTBUSA MeXXAy HIapaMH 3JIEKTDOMETPOB YMEHBIIMTCSA 0 MOAYJI0 B 2 pasa.
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10.

11.

4) Ilocse coefvHeHHUs IIaphl 3JIEKTPOMETPOB CTAHYT OTTAJKHUBATHLCA APYT OT Apyra.
5) 3apsan saexTpoMeTpa A He HU3MEHHJICA.

Omeem: I:I:]

Toueunwrit 3apAza +q co3faeT B TOUKe A 3JIEKTPHUECKOE ITI0JIe, MOAYJb HAaNPAMKEHHOCTH KOTO-
poro pasex 20 B/M. KakuM cTaHeT MOAYy/Ib HANPAMKEHHOCTH 3JIEKTPHUYECKOTrO II0JIA B TOYKe
A, ecim BMecTO 3apAja +q B TY K€ TOUKY IIOMECTUTH 3apAf —2q?

Omseem.: H.

JIMHMK HAOPAYKEHHOCTH OJHOPOAHOI'O 3JIEKTPOCTATHUYECKOrO IIOJIA M300pa’keHBl HA PHCYHKE.
ITorernuan aroro moJd B Touke A paBeH 100 B. UeMy paBeH moTeHnuajl 3TOTO IOJA B TOUKe
B, ecim juaus AB nepneHIUKyNspHA JUHAAM HAOPAXMKEHHOCTH, a DACCTOSIHME MEMKJIY TOU-
KamMu A u B paBuo 20 cm?

If !

Omeem: B.

EMKOCTh IJIOCKOI'O BO3AYIITHOI'O KoHAeHcaTopa paBHa 10 H®D. Kakoil 6yjJeT eMKOCTh KOHAEH-
caTopa, eCJIi YBEeJMUYHUTh PACCTOSHME MEXIy ero ookjJagkaMu B 2 pasa?

Omeem.: HP.

B o6;1acTv IPOCTPAHCTBA, I'/leé HAXOAWJIACh B COCTOSIHUM IIOKOS YacTHIla € 3apAaoM 2 10" Ka,
CO3JaJI OJHOPOAHOe IOPH3OHTAJILHOE 3JIeKTPUuecKoe IoJie HampskeHHocThI0 5000 B/m. Ka-
KOBAa Macca YaCTHIbI, €CJM 3a 2 C OHA IIepeMeCcTHJIACh 10 TOPU30HTANIU Ha paccrosHue 0,4 M or
ucxomHoi Touku? ConmpoTHBJIEHMEM BO3JyXa M JefiCTBUEeM CHJIbI TAMKECTH NpeHeOpeys.

Omeem.: MT.

B tpeyroasuuke ABC yron C — 90°. B Bepinee A HaXOJUTCA TOYEUHBIH B
3apazx Q. On peiicTByer ¢ cuioi 2,5 * 10® H Ha ToueuHHIi 3apdan q, Iome-
meHHbIH B Bepiiuny C. Ecin 3apsig ¢ mepeHecTn B Bepmiuey B, TO 3apsaasi

AC .

OyayT B3auMOZeHCcTBOBaTh ¢ cuioil 9,0 - 10™° H. KakoBo OTHOIIeHHE BC ? A C
Omeem:
JIIBa TOYEUHBIX IIOJOKHTEILHBIX 3apaAma: q1 = 85 HKa m p q

1 2
q: = 140 BKn — HaxogaTcA B BaKyyMe Ha DacCTOSHHUHU A ) n
L = 2 M apyr or apyra. Onpeaesure BeJUYUHY HaIPAKEHHO-
CTH 3JIeKTPHYECKOI'0 MOJIA 3TUX 3apAJOB B TOUKe A, pacroJio- L L

JKEHHOI Ha IpAMOii, cCoeaMHSAIONeH 3apabl, Ha PACCTOAHUN L oT mepBoro 3apsafia (cM. puc.).
Omseem.: B/mM.
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12.

13.

14.

15.

JIIBa TOYeyHBIX 3apAAa: MOJOXKHUTEJbHBIH ¢; = 30 HKJ n @ qs
oTpunarteabHelii q; = —20 HK1 — HaxozATcA B Bakyyme. 7 A _
Onpenennre BeJIHYHUHY HANPAKEHHOCTH 3JI€KTPHYECKOTO ; . ,‘l I;
NOJIA 3THUX 3apAJOB B TOYKe A, pPacIOJIOKEHHOM Ha IIps- L 1 L

MoOil, CoefHHAIOIMEN 3apAALI, HA PACCTOAHMHM L OT mepBOro

" —;—L oTr Bpooro sapaga. L = 3 m.

Omesem: B/m.

Konpnencarop emxoctsio C = 5 MK® npucoeguHeH K 6aTapee

¢ 9JIC & = 10 B ¥ BHYTPeHHHMM conpoTusjeHneM r = 1 Om. C
B HavaJbHEIII MOMEHT BpeMeHM Kjiaid K OBl 3aMKHYT R
(cM. puc.). KakuM craHeT 3apsAA KOHAeHcaTopa depes AJIH- -él

TeJIbHOE BpeMs IIocjie pasMblKaHusa Kioua K, ecoau compo-
THBJIeHHe peaucropa R = 8 Om?

Omeem.: M K.

IInockuii BO3AYIIHBIA KOHAEHCATOP C AHIJEKTPUKOM MEXXAY IUIACTUHAMM IOAKJIIOYEH K aK-
KymyJaaTopy. He oTkiiodyas KOHJEeHCATOp OT aKKYMYJIATOP&, AU3JIEKTPHK YAAJIHJIH U3 KOH-
mescaropa. Kak m3aMeHATCA IPH 3TOM 3HEPrus KOHJEHCATOpPA U Pa3HOCTH IIOTEHIIMAJIOB MEX-
Iy ero obkiagxamMu?

JI1a KaxxJ0M BeJIMYUHBI OIIPeJeIUTe COOTBETCTBYIOIINI XapaKTep U3MEHEHU:

1) yBeuuunTCs

2) YMEHBIIUTCA

3) He UBMEHHUTCA

SanuinnTe B Tabauny BeIOpaHHBIE ITUMPH LI KaXAod (usndecKodl BeauuuHbl. Iudpsr B
OTBETEe MOryT MOBTOPATHCH.

Pa3zHocTh MOTEHIIUAJIOB MEXKAY OOKJIaIKaMU

SHeprua KOHAEHCATOpA
p A p KOHIeHcaTopa

Ilnockuii KOHAEHCATOP C AUAJEKTPHUKOM MeEXKJY ILJIAaCTUHAMH 3apAfUiN OT aKKyMyJsaTopa.
ITocse oTkIIOUYEHNsT KOHAEHCATOPA OT AaKKYMYJIATOPA AHUJIEKTPHUK M3 KOHJEHCATOpa VAAIHIIH.
Kax n3MeHATCS mpH 3TOM 9HEPrHsi KOHAEHCATOPAa M Pa3HOCTh NOTEHIIMAJIOB MEXAY €ero oo-
KJagxamu?

Jnsa xaxaoil BeJIMYMHBI OIPEJEIUTEe COOTBETCTBYIOIINH XapaKTep U3MEHeHU !

1) yBesunuurcsa

2) YyMEeHBIINTCA

3) He M3MeHUTCA

danumuTre B Tabauny BbIOpaHHBIE DudpH AIA KaXKIONU ¢usmdeckoil BeawduHbl. I{udphl B
OTBETEe MOTYT IMOBTOPATHLCH.

Pa3HocTh IMOTEHIIUAIOB MEXAY OOKJIagKaMu

JHeprus KOHJAeHCATOPA
KOHZEHcaTopa
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16. Ilsimunka, uMetomas maccy 1078 r u sapsaz (-1,8) - 10" Ku,

BJIETaeT B 3JIEKTPUYECKOe II0Jie BO3AYLIHOrO KOHAEHCATOpA B 3
TOYKE, HaxojslledcA IocepeuHe MeXAYy ero ILIACTHHAMH @'_" """""""""" .
(cM. puc.). UeMy HoykHa OBITH paBHA MHUHHMMAJIBHAS CKO- [ —

PoOCTh U, C KOTOPOH BJIeTaeT NBUINHKA B KOHAEHCATOP, YTOObI

OHA CMOrJa IPOJIeTeTh €ro HaCKBO3b? JIMMHA niacTHH KoHaeHcaTopa 10 cM, paccTosiHMe Me-
XAy NJIACTUHAMHU 1 cM, HampsAXKeHHMe Ha IJIAaCTHHAX KoHgeHcaTopa 5000 B. Cuioii TsxecTn
Y CONPOTHBJIIEHHEM BO3LyXa IpeHebpeys.

17. Bapsoxennsiii Kougencatop C; = 1 Mk® BKJOUEH B ImocCie- K
A0BaTEJbHYIO Ilellb M3 peducropa R = 300 OM, HesapsaKeH-
HOro KoHgeHcaTopa C; = 2 MK® M paszoMKHyTOro Kiaioua K Gl :22
(cm. puc.). Ilocne 3aMpIKaHMS KJOUa B LIEOW BBIAEIAETCH
KosmyecTBO TemnoTel @ = 30 m/I»)x. UeMy paBHO nepBoHa- :]R

4YaJibHOE Halps)KeHHe Ha KoHAaeHcatope C,?

MocTOoAHHBLINA TOK

3apaum C pelieHuAMM

1. Ha pucyske usobpaxeHbl rpadMKH 3aBUCHMOCTH CHJIBI TOKA OT IIPHJIOMEHHOTO HAlPAKEeHHS
JJiA TpexX NMPOBOAHUKOB. YeMy paBHO COIIPOTHBJIEHHE II€PBOr0O IIPOBOSHUKA?

Omeem: Om.

U
Pewenue. Coriacao 3akoHy OMa Ajs yuacTka menu I = I

A HaxoXJeHus COIPOTHUBJIEHHA MPOBOJHHUKA IO rpadUKy
HYKHO B3ATb YyAOOHYIO [JIa pacueTa TOYKY (Hampumep,
I =2 A) u onpexeJuTb COOTBETCTBYIOIlEE JITOMY TOKY Ha-
npsxxerue (U = 2 B). IToayuum R = 1 Om.

Omeem: 1 Om.

2. Ha CKOIBKO M3MEHHTCS COINPOTHBJIEHHE YydYacTKa Ielu A

AB, nzobpakeHHOT0 Ha PUCYHKe, ecJH KJou K pazoMk-
HyTh? ConpoTHUBJIeHUE KAXKAOTO pe3HucTopa paBHO 4 OM. R R

Omeem: Ha OmMm. Bo-

Pewenue. [Jo pasmbikaHusa KJoda K TOK 4yepe3 ABa pe3ucTopa, pPacIOJIOKe€HHBIE Ha PUCYHKE Bep-
THKAJIbHO, He TEeK M CONPOTHUBJIeHHMe cxXeMbl Obl10 paBHO R = 4 OMm. Ilocsie pa3MBIKaQHHA KJOYa
BEPTHUKAJLHBIE PE3UCTOPHI MOXKHO PACCMATPHUBATL KAK CO€JMHEHHEIC MapaJlieIbHO APYr APYry, HX

obiree conpoTuBjieHue paBHO R/2. K ropM3oHTAJILHO PaACIIOJIOXKEHHOMY PE3HCTOPY OHH HOAKJI0Ue-

R 3R
HBI IIOCJIeZ0BaTeJIbHO, TOrAAa 00Illee CONIPOTHBJIEHNE CXeMbI paBHO R, = R + 25 = 6 Owm.

Omeem: Ha 2 OM.
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3. K HCTOYHMKY TOKa € BHYTDEHHUM COIPOTHUBJICHHEM
r = 0,5 OM mogkiouuau peoctar. Ha pucyHke mnoxasaH
rpa@uK M3MeHeHUA CWIbI TOKA B peocTaTe B 3aBHCHMOCTH
oT ero conporusiedus. Yemy pasua JJIC ucrounnka Toxa?

Omeem: B.

Pewenue. Coriacuo 3akony Oma AjA nmosHOM menu I =

R+r’
rae 6 — IJIC uctounuka, R — compotuBienmne peoctrara. M3

rpadMKa BUAHO, YTO CHJIA TOKA IPU CONPOTHBJIEHHH DEOCTATa
R; = 0,5 Om pasua I; = 6 A. Pemus nojydyeHHOe ypaBHEHUe,
HaimeM JJIC ncToyHUKA.

Omeem: 6 B.

4. IlaTe OAMHAKOBBLIX PE3UCTOPOB C compoTuBjeHHeM 1 OM coequHEHHI B 3JEKTPUYECKYIO IEIlb,
yepe3 KoTopyio TeueT Tok I = 2 A (cM. puc.). Kakoe HanpsixeHHe MOKa3bIBaeT HeasbHBIN

BOJIbTMETD?

Pewenue. Hanpsiszxkenue U, KOTOpoe MOKa3biBaeT BOJILTMETD, PABHO CyMMe HaIpsKeHHMH Ha ABYX
pesuctopax. Uepes mepsbiii Tedyer TOK I, n HanpsokeHue Ha HeMm U, = Ir = 2 B. B yaie Tok pasfe-
JseTcsi Ha JBa PaBHbIX, T.K. COINPOTHBJIEHHS BeTBEeH OZWHAKOBEI. Uepe3 BTODOH pPe3UCTOD TeUYEeT

tok I/2, mnosToMy Hamps)KeHMe Ha HeMm pasuo U, =I1/2 -r=1B. Takum o6pasom,
U=U,+U;=38B.

Omeem: 3 B.

5. Ilo npoBoJIOYHOMY PE3HCTOPY TeueT TOK. Kak M3MEHATCA NPU YMEHBIIEHUM IJIHHBI IIPOBOJIO-
KM B 4 paza U YBeJIJMYEHUH CHJBI TOKA BABOE CJEAYIOIINE BEJIMYUHBI: TENJI0Basg MOIIHOCTH,
BBIZEJIAIONIASACA HA PE3NUCTOpEe, HANPAXKEHHE HA HEM, €TO dJIEKTPUYECKOe CONPOTUBJIEeHUEe?
Jns Ka)Xa0i BeIMUUHBI OIIPEeeJINTEe COOTBETCTBYIOIMI XapaKTep U3MeHEHU:

1) yBeauuuTtcs
2) yMeHBHINTCA
3) He U3MeHHTCA

3anumure B Tabiaumy BhIOpaHHbIe ITUMPHI LA Kaxkaoil dusuyeckKoil BeawuyuHbl. I{ndpel B
OTBeTe MOr'yT IOBTOPATHCA.

Tennmosas MOIIIHOCTS, AJIeKTpHUUYECKOoe
Hanps)xenne Ha pe3ucTope
BbIZEJIAIONIASCH HA PE3UCTOPE p p p COIPOTHBJICHHE PE3UCTOPA
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l
Pewenue. COIIpOTPIBJIeHPIe IIPOBOJIOKHK MOXXHO OIIpeae/INTh, MCIIOJb3yS COOTHOINEHHE R= p—S-, raoe

p — YAeJbHOE COIIPpOTHBJIEHNE MaTepHaJa IIPpOBOJIOKH, [l — ee AJINHA, S — ILIomaap norepevyHoro
CeYeHUsA MPOBOJIOKH. I[IpM yMeHbIIEHHMH [IJHHBI IPOBOJOKH B 4 pa3a ee CONPOTHBICHHE TaKiKe
yMeHbIaeTcsa B 4 pasa. HanpsaskeHre Ha pes3ucTope CBA3aHO C €T0 COIIPOTHBJIEHHEM M CHJIOH TOKa
3akoHoM OMma aas yyacTtka menu U = IR, mosToMy IIPH YMEHBIIIEHHMHM CONPOTHBJIEHHA B 4 pasa u
YBEeJIMUYEHUH CHJIBI TOKA B 2 pasa U yMeHBIINTCA B 2 pasa. TenysoByi0 MOIIHOCTb, BbiAeJSIOUIYIOCHA
Ha pes’ucTope, MOXKHO HaitTu mo saxomy Jlxoyns-Jlemna: P = I’R. B paccmarpuBaeMoM ciyuae
OHA HE U3MEHHTCA.

TenysioBad MOIIHOCTD, JjieKTpuUecKoe
Omeem: |BPIASISAIOIMIAACA HA DE3UCTODeE CONIPOTHUBJICHHE PE3NCTOpa

3 2 2

HanpsaxkeHne Ha pe3ucTope

3apaum ona CamMOCTOATESNIbHOroO peweHun

1. Ilo IpPOBOOHUKY TedyeT NOCTOSIHHBIA JJEKTPUYECKHUH TOK. 7 Kg“
Bennunna 3apAga, OPOXOAAIIEro yepe3d IPOBOJHUK, BO3pac-
TaeT C TedeHHEeM BpEeMEeHH COIJIacHO rpaduky (cM. pmuc.). 41—
OnpesennTe CHIy TOKa B IPOBOSHUKE. 9 1 |
Omeem: A.

0 2 4 6 8 tc

2. Ha pucyske n3obpakeHbl rpadUKH 3aBUCHMOCTH CHJIBI TOKA OT NPHJIOXKEHHOI'O0 HANPAXKEHHUHA
I8 Tpex NMPOBOAHUKOB. UeMy paBHO OTHOIIEHHE COIPOTHBJIEHHH TPETHEr0 M BTOPOro Ipo-

BOJHUKOB By ?
RZ

I,A/ 1

D) S A AS— .
3
1 i T
[} [}
4
S R
1 ] ! 1 ] >
0 1 2 3 4 5 U,B
Omeaem: .
3. OmnpegenuTre CONPOTHBIEHWE 3JJEKTPUUYECKOH IenH 12 Om
MeKAy ToukaMd A u B B cxeMme, NmpHBeleHHOH Ha
pHCYHKe. 5 Om
A B
Omeem: OmMm.

4 Om
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4-

7.

9-

10.

Kaxkum 6ygeT cOIpoTHBJIEHME y4YacTKa uemu (CM. pHMC.), ec-
au Kaou K samkeyTs? (KasKaslii B3 pe3HCTOPOB MMEET CO-
npotusiieEne R = 1 Om.)

Omeem.: Om.

YeMmy paBHO CONPOTHBJIEHHE YYacTKa Lemnd, H300payKeHHOIr'o
Ha pPUCYHKe, ecau Ry = 4,5 Om?

Omeem.: Om.

B nmenm, cxema KoTOpoil M306pakeHa Ha PHUCYHKe, COIPOTHBIEHHE Ka)XJoro pesucropa 8 Om.
HaiiguTte o6mee cCOnpoTHBIECHHNE LI€IH.

Omeem: Om.

B menu, cxema KOTOpPOi1 M300pasKeHa Ha PHCYHKE, COIIPO-
THBJIEHHE Ka)xXaoro pesucropa paBHo 3 Om. Haiiaure 06-
IIee CONPOTHUBJICHHE LIEIIH.

Omeem: OmMm.

Ha pucyHke nmokasaHa cxeMa y4acTKa 3JIEeKTPHYECKOH Ile-
ou. ITo yuactky AB Teuer mocrosmsHmI Tok I = 4 A. Ka-
KOe Halps)KeHHe NOKas3bIBaeT HJeayIbHEINA BOJLTMETpP, ec-
JIY conpoTHuBJieHne r = 1 Om?

Omeem.: B.

IIaTe OAMHAKOBEIX PEBHCTOPOB C COIPOTHBIEeHHEM r = 1 OM COeJUMHEHBI B 3JIEKTPHUUYECKYIO

menb, cXxemMa KOTOpOiHl IpeicTaBieHa Ha pucyHke. Ilo yuactky AB uzer tok I = 4 A. Kakoe
Hanpsi)XeHue IMOKa3kIBaeT MAEAJbHBINA BOJILTMETD?

+ -
®

Omeem.: B.

Ha xopmyce anexrtponeun-pocrepa uMeerca Hagmuck: «220 B, 660 Br». Haitnure CHUJIY TOKA,
oTPebasieMOro pocTepoMm.

Omeem: A.
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11.

12.

13.

14.

15.

B anexTpuueckoit nemm, npejcTaBieHHON Ha PHUCYHKE, COIPO-
THUBJIEHHUSI DPE3UCTOPOB paBHH R; = 20 Om u Ry, = 30 OM. Ye-
My DaBHO OTHOIIEHHEe BBLAEISIOIIUXCA HA Pe3NCcTopax MOI- — —_

. P
HocTel -2 ?
1

Omeem: .

HarpeBaTeJbHBIN 37IEMEHT COCTOMT M3 TPEX OJWHAKOBBIX CIMpasell, mepBas M3 KOTOPHIX IIO-
CJIeA0BATEIbHO NOAKJIOYEHAa K ABYM JADYT'HMM, COeAMHEHHBIM mapaJliieJbHo. Yepes Harpena-
TeJbHBIA 2JIEMEHT TedeT IOCTOSHHBIN TOK. BO CKOJIBKO pa3 YMEHBIIMTCA MOLIHOCTb, IOTpPED-
JseMasl 3THM 3JIEMeHTOM, eCJIH HalpsKeHHe, IofaBaeMoe Ha HEro, yMeHbOINThL B 3 pa3a, a
MepBYIO CIHpaJb 3aMEHHUTh Ha APYTYIO C COIIPOTUBJICHHEM, B 2 pa3a MeHbmuUM?

Omeem: .

KomHara ocBelllaeTcs 4eTHIDbMS OZHHAKOBBIMH MAapaJjIeIbHO BKJIIOYEHHLIMHU JIAMIOYKAMH.
Pacxon anexTposHeprum 3a 4dac paseH 4 kl[»)x. Kakum OymeT pacxoj sjJIeKTpO3HEepruu B dac,
€CJIM YHCJIO 9THUX JIAaMIIOYE€K YMEHBIIHUTL BABOE?

Omeem: kXK.

Hpn OJHOM COIPOTHBJIIEHHH peocTaTa BOJBTMETp IIOKa3bIBaeT

8 B, amnepmerp — 1 A (cMm. puc.). IIpu ApyromM COmpoOTHBJIECHUHU C\E
peocraTa moxkasaEus npubopos: 6 B u 2 A, Uemy paBra IIC uc-

TOYHHKA TOKa? AMIEpMETDP U BOJIBTMETD CYUTATH UAEAIHHBIMH.

Omeem.: B.

YcTaHOBHUTEe COOTBETCTBHE MexxAy (opMyJIaMH JJs BLIYMCJICHHS (PH3MUECKHX BeJUUYHH Ha
yYacTKe Ielld MOCTOAHHOIO TOKAa, COAEPIKAIIlero Pe3ucTop, U HA3BAHHAMHU ITHX BEJIHYHH.

B dopmynax HCIIONB30BaHE! 060o3HATeHMs: | — cHua TOKa Ha yuactke nienmn; U — Hampsxe-
HHe Ha y4acTKe Ienu, R — compoTuBjeHue pe3ucTopa.

K Ka)xXIo# MOSHIIMH IIEPBOro CTOoJ0Ia MojbepuTe COOTBETCTBYIOMIYIO MO3HUIIMIO BTOPOTO M 3a-
numuTe B Tabauiy BeIGpaHHBIE MUGPHI II0J COOTBETCTBYIOMIUMH OyKBaMH.

POPMYJIbI PU3NIYECKHUE BEJIMUHNHBI
A) 1% 1) 3apsaj, OpOTEKIIWH Yepe3 Pe3uCTOp
R 2) cuia TOKa Ha y9aCTKe Iemnu
B) IU 3) MOIIHOCTH TOKA, BHIAEJAIOOIAACA HA PEe3UCTOpe

4) coOIpOTHUBJIIEHNE pEe3uCTOopa

Omsem:
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16.

17.

18.

sxamas uctouHMk Toka ¢ JIIC &, pesucrop R; m peocrat +

Ha pucyHKe moKasaHa Ielb IOCTOSHHOIO TOK&a, COAep- é

R,;. Kax u3MeHATCA HaIpsKeHHWe Ha pe3uctope R; u
cyMMapHasi TeIUIOBaA MOIIHOCTb, BBIIEJAMAACA Ha

BHEIIHEM YYACTKe IeIH, €CJIH YBEJHUIUTh COIPOTUBJIEHUE
peocrata R, mo makcumyma? BHyTpeHHMM CONPOTHBJIE-
HUEeM HMCTOYHHKA TOKA IIpeHelOpeub.

Ins KaKJOM BEJIHYHUHBI OIPEJeIUTe COOTBETCTBYIOIIUIL

XapaxkTep U3MEHEHHA:

1) yBenuuurca

2) yMeHbUIUTCS

3) He U3BMEHUTCA

Banumure B Tabauny BoiOpaHHBle DUMPHL A1 Kaxaol ¢usmueckoi Besuuusbl. [udpsr B
OTBETE MOTYT IIOBTOPATHCA.

CyMMapHasi TemJoBasA MONIHOCTB,

Hanpsasxenue Ha pesucrope R
p € pesucTope fi BRIZIEJAIONIASCA HA BHEIIHEM yYacTKe IenH

IlBa pesucTopa ¢ CONpPOTHBJIeHUAMH R; u R; napajuiejbHO MOACOEIWHHIM K Kiemmam Oara-
peHiKkM nasa KapMagHoro ¢onaps. Hanpssxenue Ha KiaeMmax Garapeiiku pasHo U. YcraHoBuUTE
COOTBETCTBHME MEXIy GU3NUYEeCKUMM BeJHUYMHAMH U (OpMyJIaMH, II0 KOTOPLIM HMX MOXKXHO pac-
cyutaTh. K KaKmoil MOSHIIMH NEPBOTo cTojbia Mojg0epHUTe COOTBETCTBYIOINYIO NO3UIIHIO BTO-
poro u s3anuuiuTe B Tabauny BeIOpaHHBIE IUGPHI 0/ COOTBETCTBYIOIIMMU OyKBaMH.

POUBNYECKHUE BEJINYUHBI POPMVYJIBI
A) mMomHOCTb, BHIJENAEeMas Ha Pe3ucTOpe C U (Rl + R2)
COIIpOTHBJeHueM R, 1) RR,
B) cuna Toka uepes pe3ucTOp C COMPOTHUB- U
seHueM R 2) —
R2
U2
3) R, 5
(R, +Ry)
U2
4) —
R,
A b

Omeem:

IIBa MJIOCKHX BO3AYIIHBIX KOHZEHCATOPA HOJAKJIIOYEHBI K OJMHAKOBBIM HCTOYHHKAM IIOCTOSAH-
HOT'O HAIPSKEeHWS M OAMHAKOBBIM JaMIaM, KaK IOKa3aHO HA DHCYHKax a #u 6. IlmacTuHB
KOHAEHCATOPOB MMEIOT PAa3HYI0 ILJIONIa[b, HO PACCTOAHHE MEXXKIY IJIaCTUHAMHM B KOHJAEHCATO-
pax oguHaKoBoe (cM. puc.). B HeKoTOpBEI MOMeHT BpeMeHH KJaiouun K B 00enx cxemax mepe-
BOAAT U3 nojoxxkenusa 1 B nojoxkenue 2. Onupasicb Ha 3aKOHBI 3JIEKTPOAUHAMHUKHU, OG'BACHU-
Te, B KAKOM M3 NPUBEJEHHBLIX ONBITOB IIPH HEPEKJIOYEHHMH KJYa JaMIla BCIBIXHET spue.
ConpoTHBIeHNEM COeIUHAONIUX IIPOBOLOB IpeHe6peyb.
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19. Kaxas TemnoBas MOIIHOCTH BhifieIfieTcA Ha jamme 4 B Iemu, cobpaHHOI IO cxeme, M306pa-

skeHHON Ha pucyHke? Comporusienme jgamMno 1 u 2 R, = 20 Om, jgamn 3 u 4 R, = 10 Om.
BryTpeHHee compoTuBIeHHe UCTOYHUKA ' = 5 Om, ero BIC & = 100 B.

1 3

e r

20. Ha pucyHKe u300pakeHa 3aBHCHMOCTb CHJIBI TOKA Uepe3 JaMIy HAaKAJMBAHUA OT IIPHJIOMKEH-
HOro K Hell HanpsKeHusA. IIpu mocienoBaTeIbHOM COeIHWHEHMM ABYX TaKHUX JIaMI M MCTOUY-
HUKAa CHJIa TOKa B LienHu oKasajach paBHOiH 0,35 A. KaxkoBo HanpskeHMe Ha KJIEMMaX HCTOY-
HUKa? BHYTpPEeHHUM CONPOTHBJIEHHEM MCTOUHHKA NpeHeOpeus.

I, Al

0,4
0,3
0,2

0,1

0 40 80 120 160 200 U, B
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MarHutTHoOe none m 3NeKTpoMarHMTHaR MHAYKLUA

3apaum C pelieHUAMHM

1. Ha pucyHke mn3ob6paskeH NIPOBOJIOYHBIH BHUTOK, 10 KOTOPOMY Te4YeT
3JIeKTPUYECKHH TOK B HANPABJICHWH, YKAa3aHHOM CTpeJKoi. BHTOK
pacmoJio’keH B BEpPTHKaJIbHOU MmiuockocTu. Kak Hampasien (eeepx,
6HU3, 61€60, 6NPa6o, om Habriodamensn, ¥ nabawdamenio) BEKTOP
MHAYKIONHA MACHUTHOTO IOJIA TOKA B IeHTpe BUTKa? OTBET 3amumIuTe
caoBoM (cj10BaMH).

Pewenue. HampaBieHe BeKTOpPa MATHHTHOH MHAYKIMH MOMKHO ONIpPeJeJHUTh IO NMpaBuay OypaBum-
ka. Mcnoas3oBaHue 3TOro MpaBuja MPUMEHHUTEIBHO K TOKY, TEKYIleMy II0 BUTKY, JaeT: B IeHTpe
BHTKA BEeKTOp MarHMTHOH MHIYKIMK HAIPaBjeH FOPU3OHTAIBHO (BJOJIb OCH BHTKA) BIPABO.

Omeem: BUpaso.

2. DiexTpuyecKas Iellb, COCTOALIAA M3 YeThIpeX NPSAMOJHUHEHHBIX IOpH- 9 1

30HTAJBHBIX NPOBOAHUKOB (1-2, 2—-3, 3—4, 4—1) u UCTOYHHUKA IIOCTO- +l

SAHHOT'O TOKa, HaXOAHTCA B OAHOPOAHOM MArHUTHOM II0Jie, BEKTOD _-[ @ B

MAarHUuTHOH HHAYKIOHHA KOTOPOrIo B HanpaBJIEH B€DTHKaJIbHO BBEpPX

nepHeHAUKYJIAPHO IIJIOCKOCTH PHUCYHKa (CM. pHC., BUA cBepxy). Kyzna 3 4
HamnpaBJjieHa (66epx, 6HU3, 61€60, 6npa6o, om Habawdamensn, Kk Ha-

6nr00amenro) BLI3BAHHAS 3THUM IOJIeM cHia Awiepa, AeiicTByrolas

Ha OpoBOgHMK 4—17 OTBeT 3amHMIIHNTE CJOBOM (CJI0BaMM).

Pewenue. HampaBieune cuyibl AMiepa, AeHCTBYIOIed Ha MPOBOAHUK C TOKOM, MOKHO OHPEXEIHThL IO
MMpaBUAIy JeBOM pyxkH. TOK B IIeIIM Te4eT OT «+» HCTOYHHKA K «—», TakuM o0pa3oM, TOK Ha y4acTKe
4-1 Teuer ot 1 K 4. 3HAUYUT, B JaHHOM cJIyuyae cujaa AMIepa HalpaBjeHa FOPH30HTAJILHO BJIEBO.

Omeéem: BJIEBO.

3. Ilo TpeM TOHKHMM MapAJJEIbHBIM [IPOBOJHHUKAM TEKYT OAWHA-

- ): -——-
KoBble TOKH I. Kak HanpasisieHa (66epx, 6Hu3, 6:1€60, 6npaeo, 1 !
om Hab6awdamens, ¥ Hab6nwdamenio) cuia Amiepa, geicr- -- > ---2
ByIOII[asgs HA NPOBOAHHK N2 3 CO CTOPOHBI [OBYX APYTHX I
(cMm. puc.)? PaccrosHus MeKAY COCEIHHMH IIPOBOAHHUKAMH o ’I -3

ofuHAKOBEI. OTBeT 3alUIIINTE CJIOBOM (CJIOBAMM).

Pewenue. Marautaoe B3anMOJAEMCTBUE NPOBOJHUKOB C TOKOM HPDHUBOJUT K TOMY, YTO €CJIH TOKH
HMEIOT OJUHAKOBOE HAIPaBJIEHHWE, TO IIPOBOAHHKH IPHTATHBAIOTCH, 4 €CJA TOKH HMEIOT IPOTHUBO-
MOJIOKHOe HalpaBjieHHe — IIPOBOAHUWKY OTTAJKHBAIOTCA. B JaHHOM cjiydae TOKH BO BCEX IIPOBOJ-
HHKaX MMEIOT OAWHAKOBOE HAIlpaBJIeHHE, 3HAYUT, IPOBOAHUK N° 3 NPUTATHBAETCA M K IPOBOJHMU-
Ky Ne 1, 1 K npoBOgHUKY Ne 2,

Omeem: BBepX.
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4. TIIporoH BieTaeT B 06JIACTH IPOCTPAHCTBA, B KOTODOH CO3ZAHO OZHOPOAHOE

MAarHuTHOE II0Jle, BEKTOP HHAYKIIUM KOTOPOrO HAIPaBJEeH OT HAC, epHeH- V
AUKYJIAPHO IJIOCKOCTH DUCYHKa. Kyna mampaBieHa (66epx, 6nus, éneeo, p
enpaeo, om Habnwdamens, k¥ nabrrwodamenio) cuna Jlopenna, neiict- ®B

Byolnas Ha npoToH? OTBeT 3anumIuTe CJIOBOM (CIOBAMU).

Pewenue. Hanpasienue cuinl JlopeHma, AeiicTBylomieli Ha 3apsn, ABMKYIITUNACSA B OSHOPOAHOM
MarHMTHOM IIOJie, ONpejesdeTCs IO MPaBUJy JIeBOH PYyKHM (ecau 3apsAjk MOJIOKHUTeJNbHBIH). 3apan
IIPOTOHA ITOJIOXKHUTEJIbHBIA, N03TOMYy cHiia JlopeHIa HampaBjeHa BBepX.

Omeem: BBepXx.

5. OJueKTpoH BieTel B OZHOPOJHOE MarHMTHOe Hoje ¢ MHAyKumeil B = 107 Ta NepueHANKYJIApP-

HO JIMHUAM MarHUTHON MHAyKnuu. OnpenesinTre paguyc OKPY>KHOCTH, IO KOTOPOil 6yJaeT JBH-
raTbCs dJIEKTPOH B MAarHUTHOM IIOJie, eCJIM MOAYJb ero cKopocTm paseH 880 xm/c. OTHorre-

HHe 3apAfa 3JeKTPOHA K €ro Macce PaBHO % =1,76-10" Ku/kr.

Omeem: MM.

Pewenue. Cuna JlopeHna, JeficTByomas Ha 3apsj, JBHXKYIIUHCA B OJHODPOAHOM MArHHTHOM IIOJe,
paBHa F, = quBsina, rae o — yrojg MeXJy BEeKTOpaMu U M B (B mamHOM ciyuae a = 90°), u Ha-

IpaBJieHa IIePHeHJNKYJISIPHO BEKTOpaM U u (no mpaBMJIy JIeBOi pyKH). ITa CHJIa COOOIIAET 3JeK-

TPOHY IEHTPOCTPEMHUTEJIbHOE YCKOpeHHe a = — , Iie R — paguyc OKpY»KHOCTH, [0 KOTOPOH ABMXKeT-

| S o

2
cs1 3apsan. CorsacHo BropoMy 3akoHy HbroToHA m% = quB, oTkyzna noaydyaem R = %BB =5-10"m.

Omeéem: 5 MM.

6. IIpsmosuHeiHb# npoBoAHUK AauHOH [ = 0,1 M, mo KoTopomy TedeT TOoK I = 4 A, pacnoo-

’KeH B OZHOPOAHOM MarHHUTHOM moJie mof yriom 90° k BekTopy B. KakoB MoAynp MHAYKIINH

MarHUTHOTO MNoJis B, ecsu cuia, JeACTBYIOLAaA HA IPOBOAHUK CO CTOPOHBI MATHUTHOI'O IOJIA,
paBHa 0,2 H?

Omeem.: Tn.
Pewenue. Ha poBOAHMK C TOKOM B OJHODOAHOM MAarHHTHOM IioJie AeHCTByeT cuiaa Amiepa, pas-

Hasa mo moayawo F, = IBlsinoa, rage | — pgiamHa npoBoaHuka, ] — cuia Toka B HeM, B — moayss

HHAYKIOHHN MarfHMTHOI'O IIOJIA, O — YTOJ MEXAYy HallpaBJIEeHHEM BEKTOpa MarHUTHOM HHAYKINHU H

B 0,5 Ta.

npoBogHukoMm. Torga B = -
lsina

Omeem: 0,5 Ti.

7. Ha pucynke npuBefieH rpaduK 3aBHCHMOCTH MATHUTHOTO TOTOKA 4Yepe3 IJIOCKOCTH IIPOBO-
JoYyHOro BUTKa OT BpeMmenu. Omnpepenure mMoayiab IJIC MHAYKIIMHM B BHTKE B IPOMEXYTKe
BpemeHH 1-5 c.
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@, B6A
2

Omeem: B.

. AD
Pewenue. I1o 3aK0HY 3/IEKTPOMATHUTHOM HHIYKIIUH |€ | =gl

Omeéem: 0,25 B.

8. B kone6aTesbHOM KOHType, INpUBeJeHHOM HA pHCYHKe, IepHO[ L
3JIEKTPOMAarHUTHBIX KojebaHuil paBeH 2 MKc. Kakoii Oyaer yactora
3JIEKTPOMAarHUTHHIX KoJieDaHMiI B KOHType, ecJu KJio4 K mpeBectu 1 |£
uU3 moJoxkeHusa 1 B moaoxeHnue 27 DZ_-”T

Omeem: KI'm.

Pewenue. Ilepuon coGCTBEHHBIX 3JIEKTPOMArHUTHBIX KoJebaHuil B Koae6aTeIbHOM KOHTYpe paBeH
T =2nJLC (dopmyna Tomucona). IIpu mepeBoje KJAHOYa B II0JOXKEHHE 2 eMKOCTh KOHJIEHCATOpa B
KOHTYype yBeJWYHTCA B 4 pasa, T.e. IEPUOJ YBeJUUYUTCA B 2 pasa u cTaHeT paBHbIM 4 mKc. Torga

yacToTa KoJjebaHuid v = % =250-10° T,

Omeem: 250 kI'.

9. KouzaeHcaTtop Kojeb6aTeJbHOrO KOHTypa JJIUTEJbHOe BpeMs MOAKJIIOYeH K HCTOYHHMKY IIOCTO-
SAAHHOTO Hampsi>keHHs (cM. puc.). B Mmoment ¢ = 0 mepexjaiouarens K mepeBomsaT ua moJsoxe-
HuA 1 B mono:xenue 2. 'paduku A m B npeacTaBisiOT U3MEHEHHUS (QU3NYECKHX BEJIUYHH,
XapaKTepU3yIOIUX KojeGaHHsa B KOHType mocJe aroro (T — mepuox KoseGaHmil). YCTaHOBH-
Te COOTBETCTBHE MeXTy rpadMKaMH M (PU3UUEeCKUMH BeJIMUMHAMY, 3aBUCHMOCTH KOTOPBLIX OT
BPEMEHHU 3TH rpa@uKH MOTYT IPEACTABJIATE,

- +
RN S o S—

C 1
SRt
—/YHHHN-

L

K ka0l mo3unuu nepsBoro ctoJdua moabepuTe COOTBETCTBYIOUIYIO MO3UIUIO BTOPOTO M 3a-
NHUINKTe B TabJuny BHIOPaHHBIE IIHUMPHI 0] COOTBETCTBYIOIUMH GYKBaMH.
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I'PA®UKU PUSUYECKHUE BEJIMYUHBI

A) 1) cuya TOKa B KaTyIlIKe
E 2) sHeprus MArHUTHOTO IOJISA KATYIOKH
\ 3) sHeprus 3JIEKTPUYECKOr0 IIOJA KOHAEHCATOpAa
0 T } 4) 3apsan npaBoy OOKJIAAKM KOHAEHCATODA
B) A
)
AN -
0 Tt

Pewenue. Korga xiou HaXOAUTCA B IOJIOMKEeHHHM 1, TOK depe3d KaTymKy paseH 0, a KOHAEHCATOD
3apsAKeH A0 MaKCHUMAaJIbHOTO HampsKeHHus. Ilociie mepeKJIIOUEeHHA KJOUYa B IIOJOMeHHe 2, B KOH-
Type HaYHYTCA 3JE€KTPOMArHHUTHbIE rapMOHHYECKHe Kojebauus. 3apAA mpaBoil oOKJIagKH KOHOEH-
caTopa BHadaje ObLI IIOJIOKUTEJIEH M MaKCHMAaJIeH, 3aTeM OH GyJeT MEHATHLCHA C TeYeHHUEeM BDPEeMEeHHU

2n “
10 3aKOHY ¢(t) = @, COS (?t . JHeprusa KOHAEHCATOPA B HAUAJLHBIA MOMEHT TAK)K€ MaKCHMAJb-

2
Ha, T.K. W, = Zq_C , 4 MepuoJi ee U3MEHEHHWH BABOEe MeHbIIle Iepuoja KosiebaHus 3apsafa KOHAEHCA-

TOpA.

Omeem: 34 uan 43.

10. B rabiune noxazaHo, KaK HM3MEHsJICA 3apsAfA OLHOM M3 OOKJIaJOK KOHAEHCATOPA €MKOCTBIO

50 nd B KoJebaTeILHOM KOHTYpPE C TeYeHHEM BpeMeHH. BribepuTe fBa BEepHBIX YTBEDXKIEHUA
0 IIpoleccax, IPOUCXOASAIINX B KOHTYDE.

t, MKC 0 1 2 3 4 5 6 7 8 9
g, HKx 2 1,42 0 -1,42 -2 -1,42 0 1,42 2 1,42

1) Yacrtora KosebaHuii Toka B KoHType paBHa 125 kIl'm.

2) Ilepuon konebGauuii 3apAfa KOHAeHcAaTOpa paBeH 4 MKC.

3) AMmIMTyAHOE 3HAYEHHE CHJIbI TOKA B KOHTYype paBHO 2,84 MA.

4) B MOMEHT BpeMeHH 4 MKC CHJIa TOKa B KOHTYDe MaKCHMaJbHAa.

5) DHeprusa MArHUTHOTO IIOJA KATYIIKH B MOMEHT BpeMeHH 6 MKc paBHa 40 aH]I[K.

Omeem: .
Pewenue. Ilepuon xkonebaHuil B KOHTYpe — MHUHHMAJBLHBIA IPOMEXKYTOK BpeMeHH, B TeUueHHE KO-
TOPOTrO COBepIIIaeTCA OJHO IOJHOe Kosiebanme. B pmaHHOM ciydae mnepuoj KojebGaHMM paBeH
. . 1
T = 8 mKc. YacroTa Kosebauuii obpaTHa mepuoay v = T = 125-10°Tu. Korna 3apaf KoHAeHcaTopa

MakcuMaJieH (IO MOAYJIO), CHJIa TOKa depe3d KaTymky paBHa 0, a Korzma 3apsj KOHIeHCATOpa pa-
BeH 0 — cHJIa TOKA 4epe3d KaTYyIIKy MaKCHMajJbHAa. SHAYWAT, B MOMEHT BpeMeHH 4 MKC CHJIa TOKa B

2
q :
kouType paBHa 0. MakcumanbHas sHeprus KOHJeHcaTopa paBHa W . = 2‘“&" M paBHa MaKCHMaJb-
2
HOIl 3HEepruM MATrHUTHOTO mojisd Karymku W, = —2% rae I,,, — aMILIATyAa TOKa 4Yepe3 Ka-

2
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TYLWIKY, L — MHAYKTHBHOCTh KaTyIIKH. MaKcUMaJbHASI 9HEPrua KOHZEHCATODA B JAHHOM CJIydae
W,.. =4-10"° I = 40 allx. [IpupasauBas Apyr Apyry MaKCHMATbHBEIE SHEPIMH KOHAEHCATODA U

2
KaTYIUKH, MOXXHO mOJyuuTh I . = Imax _ ETmex , rae yuteno, uro T = 2nJLC (¢opmyna Tomco-

JLC T

Ha). Mcnons3ysa panHbIe 3agaud, noaydum I~ 1,57 MA.

Omegem: 15 (uwam 51).

11. Ha ’xenesublii cepleYHHK HAaJeThl JBe KATYIIKH, KAK IIO-
KasaHO Ha pHCcYHKe. [lo mpaBo#l KaTyIllKe IIPOIYCKaiOT
TOK, KOTOPBIH MeHAeTCA COIJIACHO MpHBeAeHHOMY rpadu-

ky. Ha ocHoBaHMM 3Toro rpaduxa BrifepuTe JBa BEPHBIX
VTBEDKIEHUSA.

1) B npomexxyTxe Mexay 1 ¢ u 2 ¢ nokasaHus aMmepMer-
pa 6eprL1u paBHE 0.

2) B mpomexxytkax 0-1c u 2-3 ¢ HampaBiIeHHs TOKa B LAY
JIeBOH KaTyIIKe OBLJIM OJHHAKOBBI. 2

3) B npomexxyTke MexAY 1 ¢ ¥ 2 ¢ MHAYKIUA MATHUTHOTO 1 NE
moJia B cepaeuHuKe OvLIa pasHa 0. L

4) Bce Bpems u3MepeHHH cHJIa TOKAa yepes aMiiepMeTp Obi- 0 (11213 4 \5 t, c
Ja orauyHa ot 0. ~1 I T T Y .

5) B npomexxyTkax 0—1 c u 2—-3 ¢ cua TOKa B JIeBOM Ka-
TyLIKe ObLIa OSUHAKOBOM.

Pewenue. Tox B j1eBOH KaTyIlIKe BO3HHKAET BCJEACTBHE SBJEHUS 3J€KTPOMATHUTHONH HHIYKIIHH.
Tok, Tekymuil B mpaBoil KaTyIlIKe, CO34AeT MarHUTHOE II0Jie, KOTOpPOe IPOHM3bIBAET M JIEBYIO Ka-
TymKy. IIpy M3MeHEeHHH CHJIBI TOKA B IIPAaBOM KaATYIIIKe, MATHUTHHII MOTOK @, MpPOHMUI3BLIBAIOLIMNHA
JIeByI0, U3MeHseTCsi, B Hei BodHUKaeT J[IC MHAYKIMHN U HOSABJIAETCA MHAYKIIMOHHBLINA TOK. Moayin

IIC unayKuuu ompegeasercsa 3axoHom Papages |é;'i| = |—|. HanpaBjeHHe HHIYKIIMOHHOTO TOKAa

omnpenesseTcA nmpaBuioM JleHIa M 3aBHCHT OT TOr0, BO3pACTAET MATHUTHBLIA IIOTOK WM yOBIBaerT.
Takum 0O6pasoM, TOK B JIEBOH KATYIIKE TeK TOJLKO B Te MIPOMEXYTKH BpPeMeHH, KOrJa MEHAJIACh
CHJla TOKA B IIPaBOil KaTymike. B Tex mpomMe:kyTKax, KOrga cuja TOKa yMeHbIIAJach, HHAYKIIHOH-
HBIH TOK MMeJI OOQHO M TO ’Ke HAallpaBJIeHHe, a KOrja CHJIa TOKa BO3pacTajla, OH TeK B IPOTHBOIO-
JIO;KHOM HampaBJIEHHH.

Omeem: 15 (n1u 51).

3apaum ANA CaMOCTOATENbHOro peleHnn

1. TIlo ABYyM TOHKHMM NPAMBIM IPOBOJHMKAM, II&paJlIeJbHLIM IPYT ADYTY,
TeKYT OJUHAKOBLIE TOKH i (CM. pucC.), HampaBjieHWe KOTODHIX YKa3aHO
crpenkamu. Kak HanpaBieH (6é6epx, 6nu3, 6ne6o, 6npa6o, om Habaio- De. i i
damens, k¥ Habawdamenio) BEeKTOpP MHAYKIMH CO3JaBaeMOro MMM Mar-
HUTHOrO noJia B Touke D? OTBeT 3anumuTe CJI0BOM (CI0BaMH).

Omeem: .
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JIBa mapaJyiesbHBIX AJIUHHBIX IIPOBOAHHKA ¢ TokaMu I; = I, pac-

TOJIOXKEeHBl IepNeHAUKYJIAPHO IUIOCKOCTH dYepTexka (CM. pHC.). A /{1\ I,
Kak nanpasieH (66epx, 6ru3, 61e80, 6npaso, om Habarodame- I :‘i §§
AR, K Habnrwdamenio) BEeKTOpP HHAYKIIMH MATCHHTHOTO IIOJS, CO3- a a

IJaBaeMOT0 3THMH INPOBOAHHKAMH B Touke A? OTBer 3anmuImuTe
CJIOBOM (CJIOBaMH).

Omeem: .

dneKTpuyecKas Ielb, COCTOAINAS M3 YeThIpeX IPAMOJIHNHEHHBIX
TOPMU3OHTAJBHEIX HpoBOAHUKOB (1-2, 2-3, 3-4, 4-1) u ucrou- 2 1
HHKA IIOCTOAHHOTO TOKA, HAXOAUTCA B OJHOPOZHOM MAarHUTHOM +| ®_.

—

nojie, BEKTOP MarHUTHOI HMHAYKIHMHM KOTOpPOTo B HampaBJjeH Ha —l
HaCc TNepHeHINKYJAPHO IJIOCKOCTH PHCYHKa. Kyaa HampaBieHa
(66epx, é6nu3, éne6o, enpaéo, om nabrwdamensn, k¥ Habrwodame-

n10) BLI3BAHHAs 3THM IIoJieM cmia Awmiepa, JelicTBymommas Ha
npoBogHUK 2—1? OTBeT 3aIHIIHNTE CJIOBOM (CJIOBAMH).

Omaeem: .

IIo TpeM TOHKHM NapauleJbHbLIM IPOBOJHMKAM TEKYT OLHHAKO- --
Boie Toku I. Kak HanpaBsiena (66epx, 6nu3, éne6o, énpaso, om

Habawdamens, k¥ Habriodamenro) cuna Amnepa, JeHCTBYIOLIAS --=2

Ha OpoBOOZHHK Ne 1 co cTopoHB! AByX aApyrux (cMm. puc.)? Pac-
CTOAHUSA MEXJY COCeIHUMH IIPOBOAHHUKAMHM OAMHAKOBHI. OTBeT
3aIHUIINTE CJIOBOM (CJIOBaMH).

----3

)
]

Omeem: .

B HEKOTOpPHII MOMEHT BpPEMEHHM CKOPOCTh U 3J€KTPOHA e , JBHKY- y
mierocs B MarHMTHOM [oJie, HalpaBJieHa BAOJbL OCH X (CM. pmc.). —
Kak HanpaBiieH (66epx, 6HU3, 61e60, 6npaso, om nabrwodamensn, x

Ci

Ha6aodamento) BEKTOP MArHUTHONH MHAYKIMM B, eCam B 3TOT MO-
MeHT cuja JlopeHnia, aeficTByolIasa Ha 3JIEKTPOH, HAIIpAaBJIeHA BAOJb e x
ocu y? OTBeT 3aIUUINTE CJIOBOM (CJIOBaAMM).

Omeem: .

B HeKOTOpBIi MOMEHT BPEMEHM CKOPOCTh U 3JIEKTPOHA e , ABHMKY- yh
meroca B MArHUTHOM II0Jie, HampaBJieHa BAOJb OCHM X (CM. pHC.).
Kak nanpaBieH (66epx, 6Hu3, é1e60, énpaeo, om nabrodamens, k¥
Habnwdamento) BEeKTOP MATHUTHOM MHIAYKIINH E, ecJIM B 3TOT MO- L€ .
MeHT cHuJa JlopeHma, aAeicTByONAA Ha 3JIEKTPOH, HallpaBJieHa BIOJIb
ocu y? OTBeT 3aIUIINTE CJIOBOM (CJIOBAMH).

Cl}

Omesem: .
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10.

11.

Yemy paBHa cuia Ammepa, JeHCTBYIOMAA HA CTAJILHON NPAMON IPOBOSHUK C TOKOM JJINHOU
10 cM u wiomaxpio momepeuHoro ceuenus 2 - 1072 mm? , ecau HampsikeHue Ha HeM 3,6 B, a
MOAYJb BeKTOpPa MarHUTHOH MHEAYKIHNH 0,4 Ta? BeKTop MarHUTHOM MHAYKIUU IEPHEHIUKY-
JApEeH IPOBOAHUKY. ¥ AejbHoe conporusienue craau 0,12 Om - MMZ/M.

Omeem: H.

B ogHOpPOZHOM rOPHMBOHTAJIHFHOM MAarHMTHOM Ioje ¢ mHaykmuei 0,01 Ta HaxozuTcsa NIpaMo-
JINHEHHBIH IPOBOLHHK, PACIOJOKEHHBIH B TOPU3OHTAJBHOM IJIOCKOCTH NEPHEHAUKYJIAPHO
JMHUAM MHAYKIUHA nojisa. Kako#l TOK cjefyeT MpPOMYCTHTH II0 MPOBOJHUKY, YTOOBI cuyia AM-
nepa ypaBHOBecHJIa cHIy TskecTH? Macca eguHuisl auHB nmpoBogHuka 0,01 kr/m.

Omeem: A.

3apsKeHHAA 4YACTHIA ABMIYKETCS B OXHOPOJHOM MATHUTHOM MOJie II0 OKDPYKHOCTH DajuyCcoM
2 - 107 M. Ciuta, mefiCTBYIOIIAS HA YaCTHILy CO CTOPOHBI MArHHTHOTO HOJA, paBHa 1,6 - 107 H.
KakoBa KuHeTHYeCKasA dHEPrUa ABMIKYINeiicsa 4acTUIbI?

Omeem: 3B.

m
JlBe YacTHIEI, MMeIOIIME OTHONIeHHEe MacC —- = 2, BjeTeJIN B ONHOPOAHOE MATrHHUTHOE IIOJie
2

MepOeHUKYJIAPHO ero JJUHUAM HMHAYKIHHN H ABMXXYTCA IO OKPYXHOCTAM C OTHOLIEHHEM pa-

R, q,

ANXYCOB —— = 2. Ol'[peJ.IeJII/ITe OTHOINIeHUe 3apsAg0B — 39THX YaCTHUI], €CJIM OTHOIIEHHE UX CKO-

R, 9,

ce"v 1
ocredt 1 =—.
P v, 2

Omeem.:

3apAXeHHAaA YacTHUIlA MacCoil m, Hecylljasd IIOJIOXKHUTEJNBbHBIA 3apdaf, ¢, JBHXKETCA MEePIEeHIUKY-
JIAPHO JIMHUAM MHIYKIAA OXHOPOXHOTO MArHATHOIO HOJIS B 1o OKPY’KHOCTH pagmycom R.
YcTaHOBHTE COOTBETCTBHE MEKAY (PH3MUECKHMMM BeJMYMHAMU M QopMysaMH, MO KOTOPHIM HMX
MOKHO paccuuTaTh. K Ka g0l mosuuuu mepsoro croadua mojdepuTe COOTBETCTBYIOINYIO IO3HU-
IIMIO BTOPOTO M 3amMINuTe B Tabuuily BHIGpaHHBIE IUGMPHI mOJ, COOTBETCTBYIOIMMMH OyKBaMH.

OU3NYECKHUE BEJIMYNHBI DOOPMYJIBI
A) yacTroTa oOpamfeHHA YacTHIHI II0 1
OKPY>KHOCTH ) 2'R’m

B) xuHeTHueCcKas SHEPTrUsA YaCTHIIBI 2) m

3)

4)

Omeem:
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12. B nepBoil 5KCIEPHMEHTAIbHON YCTAHOBKE IOJOMKMUTENbHO 3apAKeHHAS YACTHIIA BJIETAeT B Of-

13.

14.

HOPOJHOe MAarHMTHOe IoJie TaK, YTO BeKTOp U, NEPNeHINKYIApeH MHAYKIUUA MarHUTHOTO HO-
ada (puc. 1). Bo BTOpoil sKcIepHMeHTAaNIbHON yCTaHOBKE BEKTOD U, TOH JKe YacTHILI mapasuie-

JIeH HaIPAKEHHOCTH JIEKTPUUecKoro mojsa (puc. 2). BIuAHNEeM CHJILI TAXKECTH NpeHeOpeyYsb.

. e e e o . E

° ° ° ° ° e B

L] L ] [ ] [ ] L J ® J / i

Puc. 1 Puc. 2

YcTaHOBHTE COOTBETCTBHE MEXKIY SKCIEPHMEHTAJIBbHON YCTAaHOBKOM M TpaeKTOpHeill ABHKe-
HHUA YACTHIIBLI B HEM.

K xax[goi MO3UIIMU NEPBOro CTOJIOIIa MoAOEepHTEe COOTBETCTBYIOIIYIO MO3MIOUIO BTOPOTO M 3a-
nuimuTe B Tabauny BrIOpaHHBIE ITUGPHI 104 COOTBETCTBYIOUIUMH OyKBAMH.

ABUKEHWE YACTHUIIbI TPAEKTOPUA
A) B nepBoii ycTaHOBKE 1) npamas JUHHUA
B) Bo BTOpOI#T ycTaHOBKE 2) OKpPYKHOCTH

3) cnupans
4) napaboJia

Omeem:

Ilnockasa pamMka momelieHa B OJHOPOAHOE MATHUTHOE MOJie, JJUHMM MATHHTHON HWHAYKINH
KOTOPOT0 MEPIEeHANKYJIAPHEI ee IJI0CKOCTH. MarHuTHBIN MoToK uepe3d paMKy paseH 0,01 B6.

Yemy OyaeT paBeH MarHMTHBIH ITOTOK Yepe3 PAMKY, €CJH ILIOLIaAb PAMKH M MHAYKIIMIO Mar-
HUTHOTO II0JIS YBEJIWUYUTh B 2 pasa?

Omeem.: BoO.

Ha PHCYHKE IIDNBEIEH rpa(pmc 3aBHCHMOCTH MArHHTHOT'O IIOTOKAa 4Yepe3 IJOCKOCTh IIPOBO-

JIOUHOTO BUTKa OT BpemeHHu. Ompezenute Moayas IIC MHAYKOMH B BHTKe B NPOMEXYTKE
BpeMeHHu 56 c.

<D, B6A

Omeem.: B.
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15.

16.

17.

B onwiTe 10 HAONIOAEHUIO 9I€KTPOMATHUTHOM MHAYKIIMK KBaJgpaTHasg PaMKa U3 OAHOI'O BUTKA
TOHKOr0 IIPOBOJA HAXOAUTCA B ONHOPOAHOM MATrHUTHOM IIOJIe, IIePNEHAUKYJAPHOM IIJOCKO-
cTd paMKH. MHAYKIINA MarHUTHOrO IIOJIA paBHOMEpPHO Bo3pactaeT oT 0 n0 MaKCHMaJBHOTO
3HaYeHUA By, 3a BpemMa T. IIpu srom B pamMke Bo36Gy:xpaerca JC uHAYKIUM, paBHasd
4 mB. Onpezgenure 9JC MHAYKIMH, BOSHUKAKIYIO B paMKe, ecjii 1 yMEeHbUIUTHL B 2 pasa, a
B,k B 2 pa3a yBeJIHYHTh.

Omeaem.: MB.

Ha pucyske nokasaHBI ABa crmocoba BpallleHHMs KBaJpPaTHOH IPOBOJIOYHOM pPaMKH B OJHOPOJ-
HOM MarHHTHOM IIOJie, JIMHUM WHAYKIHUHA KOTOPOrO HAIIPABJIEHBI U3 IIOCKOCTH YepTeXKa K HaM.
Bpamerue npoucxoguT BOKpPYr ocu MN, Jeskalneil B ILUIOCKOCTH PHCYHKAa. B mepBoM ciyuae
MmakcuMaibHasA BeaumuunHa IJJC MHIYKIUM, BO3HMKAWINEH B pamKe paBHa 6 mB. Onpegenure
MaKCHMaJbHYI0 BenuuuBy IJIC MHAYKOWM, BO3HUKAIOMIEH B PaMKe BO BTODOM cJydae, eCiiu
YaCcTOTa BpallleHUA PAMKH B 000MX CAydYasdgx OAHHAKOBA.

Omeem.: MB.

Ilo II-o6pasHoMy HIPOBOJHHMKY, HAaXOAAIIEMYCA B OZHODPOAHOM

MArHUTHOM IIOJIe, IePHeHANKYJIAPHOM IIJIOCKOCTH IIPOBOAHHMKA, 1® _‘®
CKOJIB3UT NpOBOJAIAasA IepeMbiuka (cMm. puc.). Ha rpaduxe
npusefieHa 3aBUCHUMOCTh JJIC MHAYKIUH, BO3SHHKAIOMEH B Ie-
peMBIUKe IIPH ee JBMYKEHHM B MarHUTHOM mose. IlpeHe6peras

®y®
® ®

COIIPOTHBJIEHHNEM MNPOBOAHMKA, BBIOEPUTE IBa BEPHEIX YTBEp- &, B
KJEHUA O pe3ysbTaTax 3TOro ombiTa. W3BeCTHO, YTO MOAYJb 0,4}---
MHAYKIUM MAardHUTHOro moJjs paBeH B =0,5 Ta, aamra mpo-
BogHuKa [ = 0,1 M. '

[ ) T S
>

4

1) IIpoBOoZHHMK cHa4asa JBHTAJICA PABHOMEPHO, & 3aTEM IIOKOMJICA.

2) Yepes 2 ¢ CKOpPOCTH NPOBOAHUKA Onlia paBHa 8 M/C.

3) B MomeHT Bpemenu 4 ¢ cuna AMnepa Ha OPOBOJHUK HE JeHCTBOBAaJIA.

4) B npomesxyToK BpeMeHHM OT 2 ¢ 70 6 ¢ cuia TOKa B IPOBOZHUKE He N3MEHMJIACE.
5) Yepes 6 c mpoBOAHHK OCTAHOBUJICS.

Omeem: :l:‘

95



18. MuayKTUBHOCTL KATYIIKM B KoJeGaTebHOM KOHType, HM300parKeHHOM

19.

20.

Ha pucyHke, paBHa L = 2 mI'H. Kakoit fqo/xHA GBITH MHIYKTHBHOCTH
L, xaTymKH B KOHType, 4TOOHl NPH TiepeBofie Kiaoda K us monosxenus
1 B monoxeHne 2 nepuoj COOCTBEHHEIX 3JeKTPOMATHUTHBIX KOJieOaHuUii

B KOHType yBejnuujcsa B 3 pasa?

Omeem: mlH.

B uneanbroM KonebaTeIbHOM KOHTYpE HPOUCXOLAT KoJseGaHusa ¢ mepuogoM 7. Maxcumaib-
HafA SHeprud MarHUTHOIO MOJA KATYIIKM paBHA E. MHAYKTUBHOCTH KATYINKH KOHTypa — L.
YcTaHOBHTE COOTBETCTBHE MeXAy (M3MYEeCKHMU BeJIMUMHAMH, XapaKTepHU3YIOIIMMH IMPOIece
KoJiebanuit, 1 GpopMysIaMH, IO KOTOPBIM MX MOMKHO PACCUMUTATh.

K xajoit mosunuu nepeoro croybla noxbepuTe COOTBETCTBYIONIYIO MO3UIIHMIO BTOPOTO M 3a-
numuTe B Tabauny BeIGpaHHBIE HUMPHI IO/ COOTBETCTBYIOUIMMH OyKBaMH.

PUSNYIYECKHUE BEJIUYHUHBI POPMYJIbI
A) MakcuManbHas CHJIa TOKa 1 T?
B KOHTYDe 4n2 L
B) eMkxocTe KOHAEeHCaTOpa 0 E
) 2L
. 2E
INT
T
4 i
) 2nL

Omeem:

KonzpeHcaTop KoJiebaTeJIbHOro KOHTYpa AJUTEJIbHOE BpeMsl IMOAKJIOUEH K HCTOYHHKY IOCTO-
AHHOIO HampsKeHUs: (cM. puc.). B momenT Bpemenn t = 0 mepekJiouareab K mepeBogsiT us
nonoskenusa 1 B monoskeHue 2. IlpuBeneHHble HMMKe rpaduku A m B npejacraBasioTr namexe-
HUS QU3NUYECKHX BEeJHWUYMH, XapaKTEPHUIYIOINX KoJebaHusA B KOHType mocie atoro (T — me-
pHOJ, 9JIEKTPOMArHUTHBIX KOJeOaHHIl B KOHType). YCTAaHOBHTE COOTBETCTBHE MEXIy rpacdu-

KaMH " Q)I/ISI/I‘IGCKI/IMI/I BeJINUMHaAMH, 3aBUCUMOCTH KOTOPBIX OT BPEMEHH 3TH rpa(bmm MoryrT

Hpe}ICTaBJIﬂTI).
+ —_
O O
_|C 1
9?2

L

K Ka)xa0il MO3UIMM MEPBOro CTOJOIA MOAOEPHTE COOTBETCTBYIOINYIO TIO3MIIMIO BTOPOrO U 3a-
OUInUTe B TaGIUIy BHIOPaAHHBIE IUGPHI IOA COOTBETCTBYOIUMHU OyKBaMH.
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21.

22.

23.

IT'PA®UKHU PUSNYECKHUE BEJIMYNHEI
A) 1) cuna Toka B KaTylmIKe

/\ 2) 9Heprus MarHUTHOTO HOJISA KaTYIIKU
I 3) sHEpPrusa 3JeKTPUUYECKOro HoJsA KOHAEHcaTopa

4) 3apaAj Ha JeBoi OOKJIagKe KOHEHCATOPa

B) ¢

Omesem:

YeMy paBHA 3HepPrusa MArHUTHOTO NOJIA KATYIIKH, B KOTOpOil npu cuie Toka 10 A BoaHHKaeT
MarguTHbelil notoxk 1 B6?

Omeem: K.

IIeKTpUUYeCKHUI KojaebaTeNbHEIN KOHTYD PaJUOIPHEMHHKA COJEPIKUT KOHAEHCATOP H KATYIUIKY
MHAYKTUBHOCTH. KaK M3MeHATCA dacToTa KoJe0aHWil CHIbl TOKA B KOHTYpe M mepuoj, Kojeba-
HUI 3HEPruy KOHAEHCATOpA, €CJIN YMEHLIINUTh PACCTOSHNE MEMKAY ILJIACTHUHAMH KOHJeHcaTopa?
Jas ka0l BeJIMYUHBI ONPEJEJIUTE COOTBETCTBYIOIINM XapaKTep U3MEHEHUA:

1) yBeanuurca

2) yMeHbIIUTCA

3) He U3BMEHHUTCH

3anumute B TaGauny BoiGpaHHBIe MUMPBl AJA KaXAOH (u3Mueckoil BesuuumHBI. 1Iudps B
OTBETE MOTYT HOBTOPATHLCH. '

YacToTa KoJebaHmuit Ilepuon xosiebaHMil 9HEPruM KOHAEHCATOPA

RaTymea HHAYKTHUBHOCTH INOAKJIIOYEHA K HCTOYHHMKY TOKa C IIpe-

K

HeOpeKMMO MaJIbiIM BHYTDPEHHHUM COINPOTHUBIEHHUEM uepe3 pe3H- _~
ctop R = 60 Om (cM. puc.). B momenT ¢t = 0 xmou K 3ambIkaior. &
3HaueHUs CHJIBI TOKA B 1€, U3MEPEHHbIC B IOCJeN0BaTeJbHbIE —_ L
MOMEHTHI BpDEMeHH, IpeACTaBjeHbl B Tabiaune. BriGepure aBa
BEPHEIX YTBEPMJAEHUSA O Ipolleccax, MPOUCXOAAIIUX B memnu. Co- B
[IPOTUBJIEHUEM KAaTYyUIKH IpeHebpeysn.

t, c 0 0,5 1,0 1,5 2,0 3,0 4,0 5,0 6,0

I, A 0 0,12 0,19 0,23 0,26 0,28 0,29 0,30 0,30

1) HampsaxeHHe Ha pe3ucTOpe B MOMeHT BpeMeHH ¢t = 5,0 ¢ paBHo 18 B.

2) Mopyas 3JIC caMOMHAYKIMH KaTyIIKU B MOMEHT BpeMeHu ¢ = O ¢ pasen 18 B.
3) 9C ucrounuka Toxa pasex 20 B.

4) HanpsameHue Ha KaTyIlKe MAKCHMAaJIbHO B MOMEHT BpeMeHHU ¢t = 3,0 c.

5) OHeprus KaTyIIKH MUHHUMaJbHAa B MOMEHT BpeMeHH t = 6,0 c.

Omeem: ,:l:]
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24.

25.

26.

Ha xesie3HbIll CepieUHHK HajeThl JBe KaTYIOKH, KaK IIOKa3aHO Ha pHCYyHKe. ITo mpasoii ka-
TYLIKe MPONYCKAalT TOK, KOTOPHIH MEHseTCH COIVIACHO IpHBeAeHHOMY rpaduKy. BreiGepure
ABa BEPHBIX YTBEPMJIEHHA O IIpoHeccax, MPOUCXOAAIIIMX B KaTylIKax.

r i’ A L_T__T__T__*"l"-f'--i-"l--ﬂ--‘l__'

2 . | 1 1 | 1 | 1 1

=@ L —

1) AHAYyKIUsa MArHUTHOTO IOJIS B CepAeYHUKEe B MHTepBajie BpeMeHU oT t = 2c ot = 2,5 ¢
paBHA HY.JIIO.

2) AMnepmeTp HOKa3bIBaeT HaJIMYKE TOKa TOJbKO B IPOMEXYTOK BpeMeHHu oT t = 2,5 ¢ go
t=5c. '

3) IlokazaHuA aMIepMeTpa MMHMMAJILHBEI B IPOMEXYTOK BpeMeHH oT t = 1 c g0t = 2 c.

4) IlokasaHMA aMImepMeTpa MaKCHMAJLHEI B IIPOMEXKYTOK BpeMeHH oT ¢t = 2,5 c ot = 5 c.

5) Oueprus MarHUTHOrO MOJSA B IPaBOil KATYIIKe MAKCHMAJIbHA B IIPOMEXYTOK BPEMEHH OT
t=0cmot=1c.

Omeem: l:[:l

YcTaHOBHTE COOTBETCTBHE MEXAY QU3HUYECKHMH BeJIMYMHAMH M MX eJUHMUIIAMH U3MEDPEHHUA B
cucteme CH.

K kasxg0#l mo3uIUM MEepBOro cToJbua noaGepuTe COOTBETCTBYIOUIYIO IIO3UIHIO BTOPOrO M 3a-
nuinuTe B Tabauny BhIOpaHHBIE IMGPHI IO COOTBETCTBYIOIIMMH GyKBaMu.

OPUBNYECKHUE BEJINYNHBI EOIUHAUILIBI IBMEPEHUSA
A) sHeprusa MarHUTHOIO IOJIA KATYHIIKH 1) 1 Txn
B) 3/IC unaykuuu 2) 1Tn
. 3) 1B
4) 1 Ox
A B

Omeem:

VYcTaHOBUTE COOTBETCTBHE MEXAY (PHU3NUYECKUMH BeJHYMHAMM H MX eIVMHHIIAMH H3Mepe-

Hus B CH.
K xaxmoil DOSHIIMM MEPBOT0 CTOJOIA moAbepuTe COOTBETCTBYIONIIYIO IIO3UIIUIO BTOPOTO M 3a-
OUmuTe B Ta6aMIly BEIOpaHHEIE NudDH O COOTBETCTBYIOIMIMMH OyKBaMH.

PU3NYECKHUE BEJINYNHBI EINHUWIIBI USBMEPEHUS
A) HanpsixeHHe 1) 10
B) MarHUTHBINA MOTOK 2) 1 B6
3) 1B
4) 1 Tx
A B

Omeem:
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27. Ilo II-06pasHOMy NPOBOAHHUKY acdb MOCTOAHHOIO CeYeHHA CKOJB3UT CO CKOPOCTBIO U MegHasd
nepembruka ab ganHOM [ U3 TOro e MaTepHajia M TAKOro e ceueHHA (cM. puc.). IIpoBoguu-
KH, oOpasyioipe KOHTYpD, IIOMEIleHLl B IIOCTOSAHHOE OJAHOPOAHOE€ MATHHTHOE I[0Jie, BEKTOp
WHAYKIIUNM KOTOPOr0 HANpAaBJIeH NMEPHOEeHAHUKYJIAPHO ILIOCKOCTH IIPOBOAHHUKOB M paBEH II0 MO-
ayno B. OnpenenuTs pa3dHOCTH HOTeHHUANOB U MeXIy TOYKAMH 4@ U b B TOT MOMEHT, KOTJa

ac = 2ab.
yA
c a
5
-
0q b :

28. Cuna Toxa B HAeaJIbHOM KosefaTeIbHOM KOHTYDE MEHSETCA CO BDEMEHEM TaK, KaK [IOKA3AHO
Ha pHCyHKe. OnpenesnTte 3apaj KOHAEHCATOPA B MOMEHT BpeMeHH t = 3 MKc.

I, A}
0,6
0,4
0,2

0

—0,2

0,4

-0,6'

29. SnexTpuueckas Iemb COCTOMT M3 ABYX JAMIOYEK,

-
] —
ABYX OHOAOB M BHTKa IIPOBOJa, COeJHHEHHBIX, KaK A _—-D}_

IIOKa3aHO Ha pucyHke. (JJuox mponyckaeT TOK TOIBKO
B OJHOM HaNpaBJIe€HHH, KaK IIOKA3aHO B BepxHeH 1
9aCTH pHUCYyHKa.) Kakaa w3 Jsammouexk 3aropurcs, E
€CJIM  OTOABHIaTE OT BHUTKA CEeBEpPHBIA II0JIIOC —
Mareura? OrtBer 0GbACHHTE, yKasaB, KakKue

b

(usuuecKkue ABJIEHMA W 3aKOHOMEPHOCTH  BBI
HCIIOJIL30BATH NJisd O0bACHEHUA.
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ONTUKA

NeomeTpuueckan onTuka
3apaum C pelieHUaAMM

1. Vrou naseHus cBeTa Ha rOPU3OHTAILHO PACIIOJIOMKEHHOEe ILJIOCKOoe 3epKajo paseH 30°. Kaxkum

OyzmeT yros oTpakKeHHs CBeTa, €CJM IIOBEPHYTH 3epkaio Ha 10° Tak, Kak NOKa3aHO Ha DHU-
cyuke?

Omeem.: o

Pewenue. Ilo 3aKoHY oTpayKeHHMs CBeTa yroJ NajeHUd paBeH yriy orpakenusi. IIpum mosopore
3epKajia yroJl majgeHus (Yrojl MekIy NaJalolluM Jy4YOM H IepPOEeHAUKYJIADPOM K 3epPKAJy B TOYKEe
nageHud Jyda) ymMeHbIIuTca Ha 10°.

Omeem: 20°.

2. IloxasaTenp NpeJOMJIEHUSA XUAKOCTH paseH 1,6. OmpefenuTe CHHYC IpeAeJbHOrO yrja IMoJi-
HOT'O BHYTPEHHETrO OTPpaXXeHUusd Ha rpaHune XUIKOCTh—BO3aYX.

Omeem:

Pewenue. Ilpu nepexoge u3 6ojiee ONTHYECKH IJIOTHOU cpeAbl ((KUAKOCTH) B MeHee ONTHUYECKH
IJIOTHYIO cpely (BO3AyX) yroJ mpejaomJjeHus 3 6oJblie, 4eM yroj nafeHusa o. fiBjeHue mosHOro
BHYTPEHHEro OTpaskeHusa HabiaiojaeTcsi HAUUHAA ¢ TOTO MOMEHTAa, KOTAa YroJl IpeJIOMJIeHHUs CTa-

HeT paBHEIM 90°. CUHYyC yria majieHusi 0o, COOTBETCTBYIOIIHI 3TOMY YyIJIy, MOYKHO HAWTHU U3 3a-
KOHA IpeJOMJIeHUs cBeTa: n, sina, = n,sin90°, rae n, — noxasaTeab NPEeJOMJIEHUSA XHUIKOCTH,

n, = 1 — mokasaTesb IPEJOMJIEHHUS BO3AYyXAa.
Omeem: 0,625.

3. Jlyu cBera Ja3epHO# YKas3KHM MaflaeT Ha ITIOBEPXHOCTb CTEKJa M PAcCIpPOCTPAHAETCA B CTEKJe
co ckopocthio 200 000 xM/c. KakoB nmokasaTesb IpeJIOMJIEHUA CTEKJIa?

Omeem: .

Pewenue. IlorkazaTens npejoMJeHUA BeleCTBA PaBeH OTHOIIEHHWIO CKOPOCTH CBeTa B BaKyyMe K

c
CKOPOCTH CBeTa B BeIlleCTBe N = —. YUWTHIBasi, 4TO CKOpocTb cBera B Bakyyme 300 000 km/c, mo-
v

ayuum n = 1,5.

Omeem: 1,5.
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4. Kaxas us touek (1, 2, 3 unu 4), noKka3aHHBIX HA PHCYHKe, ABJIAETCA U300paKeHUeM TOYKHU S
B TOHKO# cobuparomeit JuH3e ¢ POKYCHBIM pacCcTosHNEM F?

A
e2
3
F |
1 F 40F
° {:}S
\J

Omeem.: .

Pewenue. Ilpn moctpoeHnun u3obpakeHWs, JaBAeMOro JHH30#M, HYYKHO OPOBECTH M3 TOUKH S IBa
Jy4a, nepeceueHue KOTOPHIX IIOCJIe IIPEeJIOMJIEHHA JUH30M JacT HOJIOMKEHNEe M300paKeHusa TOUKH S.
Hanpumep, sTuMu syuaMu MOryT OBbITH JIy4, HPOXOAAINHNIM Yepe3 ONTUYEeCKUil MeHTD JIMH3bI (IPO-
XOAUT 4Hepe3 JMH3Y He MPEJOMJIAACH), U Jyd, NMapajlJIeJIbHBIM TJIABHONH OOTHYECKOH ocH (mocJe
npeoMJIeHHA B JIMH3€ IIPOXOAHUT uepes3 GoKyce).

Omeem: 2.

5. Jlyu cBera majaer uM3 BO3AyXAa HA IMOBEPXHOCTH IIPO3PAYHOrO TeEJa

Kybuueckoii ¢opmbl moxa yriaom 45°. Xopn syya IOKasaH Ha DPH-
cyuke. Onpeaennre mMOKasaTeJ b OPEJOMJICHHA 71 MaTepuajia TeJja.
OTBeT OKpyIJINTE A0 AECATHIX.

Pewenue. CoriacHO 3aKOHY IpeJoMieHHsA n,sin45° =nsinp, rae Y
a/2

n, = 1 — mokasaTresb mpeJoOMJIEeHHA Bo3ayxa. VI3 pucyHKa BHAHO, 4YTO 450
a/2 1 sinf !
TAHTeHC yrJja mpejoMJyeHns B paBeH tgf=——=—= —
a 2 1-sin”p

) sin45° 10
W3 sroro coorHomeHusa HaxoguM sinf = ——=. Torga n = —B = 5 ~1,6.
sin

S~

Omegem: 1,6.

6. IIpeamer BeICOTOH 12 CM pPACIOJIOMKEH NEPIEHAUKYJIAPHO I'JIaBHOH ONTHYECKOM OCH TOHKOHU

cobuparomeit TuH3LI HA paccToAHuu 30 CM OT ee ONTHYECKOro ImeHTpa. Bricora u3obpaskeHus
npeameta 6 cm. Hafizute onTHYeCKYIO CUJY JUHS3EIL.

Omeem.: OIITP.

Pewenue. YMeHbIIeHHOE H300pakeHue IpeaMera IOJydyaeTcss B coOmparomieil JIMH3e TOJBKO Aeil-

. 1 1 1
cTBuUTeJbHEIM. CorjsiacHo ¢GopMyJie TOHKOH JUH3BI D = F-a + 3’ rae D — onTmuecKas CHJIa JIMH-

3bl, @ U b — paccTOsAHUA OT JMH3BI A0 IMpeAMeTa M JO e€ro m3obpakeHusA. ¥YBeJIHUYeHHE, JaBaeMoe

o huaod asKeHHAA b
JUH30#, paBHO I = ——h———"—— =5 Torga b = a/2 = 0,15 M.

npeaMeTa

Omeem: 10 aurp.
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3apaum AnNA CaMOCTOATENbHOro peleHun

JIyu cBera majaeT Ha IJIOCKOE 3ePKAJIO. YTOJ OoTpakeHUs paBeH 12°. Uemy paBeH yros Mex-
Iy TaJaroliuM JIYYOM H 3epKajiom?

Omeem.: °,

Vron najeHEHMsA CBeTA HA TOPH3OHTAILHO PACIOJIOMKEHHOE ILTOCKOoe 3epkano paseH 30°. Kaxkum
OyZeT yroJ OTpayKeHUs CBETa, €CJIH NOBEPHYTH 3epKayio Ha 10° Tak, Kaxk IOKa3aHO Ha PUCYHKe?

Omeem: .

Paccrosinue MexAy IIpeIMeTOM M ILJIOCKMM 3epkKajsioMm paBHO 6 cm. Kakum Gyzer paccrosHue

MeXXAy IIpeIMEeTOM M ero M300paKeHueM, eCJH PacCTOSSHHe OT IpeaMeTa OO0 3epKaja yBeJH-
yuTh B 2 pasa?

Omeem: CM.

ToueuHblii HMCTOYHHUK CBETA HAXOAHTCA Ha pacCcTOAHMH 1,2 M oT miaockoro 3epkaja. Ha

CKOJIbKO YMEHBIIHUTCA PAaCCTOAHUE MEKIY UCTOYHHUKOM ¥ ero n3obpakKeHueM, eclii, He IIOBO-
payuBas 3epkKaJa, MOJAOABHUHYTH €ro Oimike K umctouynuky Ha 0,3 m?

Omeem: M.

CHHyC IpelenbHOr0 yrja IOJHOIO BHYTPEHHErO OTPaKeHWs Ha TPAaHHUIE KUAKOCTh—BO3AYX
paBeHr 0,8. OnpenesnnTte moKasaTelb IPEJOMJECHUA HKUIKOCTH.

Omeem:

CuHyc yriia IOJTHOrO BHYTPEHHEIO OTPAXKEHUA Ha rpaHMIle BoAa—Bo3Ayx paseH 0,75. Uemy
paBHA CKOPOCThL CBeTa B Boje?

Omeem: KM/C.

YueHHMK IpoBeJl OOBIT OO MPENOMJIEHHIO CBETA HA I'PDaHHIE CTEK-
JIO—BO3AYX, NPEACTABJIEHHLIM HA PUCYHKE.

Kak u3MeHATCA NpHU YBeNIHMUYEHHH yIja IMaJeHus YroJ mpeoMmJie-

HHA CBeTa, PacCOpOCTPaHAKINErocA B CTEKJe, M IIOKA3aTeJb IIpe-
JIOMJICHHS CTeKJa?

1) yBernuuTCA

2) yMeHBIIIHUTCH

3) He U3MEHUTCH

102



10.

11.

12.

danumuTre B Tabauny BbiOpaHHble HUMPH AAA Kakoi (usHudecKodl BenuuuHBl. [ludpsr B
OTBETE MOTYT IIOBTOPATHCS.

¥Yron npesomieHus IlokasaTesnp IPEJOMJIIEHHUSA CTEKJA

K nmoTonky KOMHATHI BHICOTOM 4 M IpPHKpeIIeHa He6GOJbIIas CBeTAMASCA JaMmouka. Ha BbI-
COT€ 2 M OT moJa MapajejJbHO IIOJY PACIIOJIOMKEH HEMpPO3PauHLIN# KBAJpaT coO CTOPOHOH 2 M.

JlaMnouka u mEeHTP KBaJpaTa JieXKaT Ha O4HOM BepTukanu. OmpejenuTe IJomMaib TEHH Ha
moJy.

Omeem: M-,

JIyti najaeT U3 BO3AyXa Ha mpuamy mon yriaom 60° (cm. puc.) u

BEIXOAUT U3 Hee Iof TeM ke yriyioMm. IIpenomiusomuit yron npus-
Mbl paBeH 60°. Uemy paBeH NIoKasaTeb NPEJOMJIECHUSA MMPU3MBI?
OTBeT OKPYIJINTE A0 JEeCATHLIX.

60°

Omeem.: .

JIyu cBeTa majgaeT M3 BO3AyXa HA HOBEPXHOCTh MPO3PAYHOMN KHI-

KocTu mnox yriaom 45°. Xox jayda mokasaH Ha pucyHke. Ompene-
JUTe IIoOKasaTejb IPEJOMJIEHHUA N XUAKOCTH, ecid AB=6cMm u /
BC = 8 cm. OTBeT OKpYIJINTE A0 HECATHIX. — -

Omeem: . C

CTeKJIAHHYIO JHH3Y (IIOKAa3aTe/b NPEJIOMJIEHHS CTEKJIA Merexna = 1,94), IOKa-
3aHHYI0O Ha pPHCYHKe, IIepeHecaM U3 BO3AYXa (Muogyxa = 1) B BOZY
(Mposu = 1,33). Kak H3MeHHJIHCH OPH 3TOM (OKYCHOE PACCTOAHHE H ONTHYe-
CKasl CHJia JIMH3LI?

Jns kam ol BeIWYUHBI ONIPENEINTe COOTBETCTBYIOIIHMI XapaKTep U3MEHEeHUA:
1) yBenuuurcsa

2) YMEeHBIINUTCH

3) He U3MEHHTCH

3anumuTte B_Tabauny BeIGpaHHBIE TUMPHI AJA KaXIAoN dusndeckoil BenudyuHbl. udpsr B
OTBETE MOI'YT IMOBTOPATHCH.

PDoKyCHOE pacCTOSTHUE OnTHueckas CHUJIa JUH3EI

Kakomy ns npeametroB 1-4 coorBercTByeT m3o0pakeHne AB B TOHKOH smH3e ¢ GOKYCHBIM
paccroauuem F?
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13.

14-

15-

Omeem: .

OT TOYEYHOro MCTOYHHMKA CBeTa S, HaXOAAIIerocsa Ha IIaBHOM ONTHUYECKOH OCH TOHKOH COOH-
parolie# JIHHE3BI ¢ (POKYyCHBIM paccTossHHMeM F Ha paccrosHHHU 3F OT Hee, PACIPOCTPAHSIOTCA
IBa Jiy4ya: @ U b, KaKk IIOKa3aHO HA PHCYHKe.

A

B kako# Touke: 1, 2, 3 unu 4 — mepeceKyTCs 9TH JIY4H 1OCJIE NIPEJOMJIEHUA JHH30MH?

Omesem: .

Ha pucynke noxasan Xof jiydeii OT TOYeUHOIO MCTOYHMKA CBeTa A yepe3 TOHKYIO JuH3Y. Ka-
KOBa ONTHMYECKAs CHUJIA JINH3EI?

5 cM ’ /L A
- - —
/‘/ /‘//
-
// (‘///
e e B e R S b i g oy o e R e R R e =
//‘ //
- i
///
2 4
Omeem: OIITP.

IIpeagmeT BBICOTOI 6 CM pAaCIIOJIOMKEH MEePIEeHIUKYJIAPHO IJIABHOH ONTHYeCKOil OCH TOHKOMH Co-
duparoieil JMH3bI Ha paccTossHUH 30 cM OT ee ONTHYECKOro IEeHTpa. BricoTa AeilicTBUTEIbHO-
ro ugobpaskenus npeamera 12 cm. HafinuTe ¢oKycHOe pacCTOSIHHME JIMH3EI.

Omeem.: CM.
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16.

17.

18.

19.

20.

IIpeagmeTr pacmosio)keH IIePIEHAUKYJIAPHO TIJIABHOM OINTHYECKOM OCH TOHKOHM coOMparolei
JHUH3BI ¢ onTuyecko# cmioit 10 anrp. PaccrosHue ot mpeamera no jauH3el paBHo 30 cm. On-
pefiesINTe PACCTOSHHUE OT JIMHSHI A0 U300parkeHusA HpeaMeTa

Omeem: CM.

Ha ruaBHO# onTHyeckoil ocu cOOHpAIOIeil JUH3bI ONTHYECKOM CUJION 5 ANTP HA PACCTOAHUM
40 cM oT Hee HaXOJHUTCA TOYEUYHBI MCTOYHMUK cBeTa. KaKOB AMamMeTp CBeT/IOro IATHA HA JK-
paHe, pacmoJIOXeHHOM Ha paccrosHuu 20 cM 3a JHH30H, IEPIEHAUKYJIAPHO €e IJIABHOM OIl-

Tu4yecKoil ocu? [luamerp JUH3BI 6 cM.

Omeem: CM.

IIygyox mnapasnyienbHBIX CBETOBBIX Jiyyeil majgaeT HOp-
MaJbHO HAa TOHKYIO COOHDAKOIIYI0 JHMH3Y JIUAMETPOM
6 cM ¢ onTtmueckoii cuioir 10 guTp (cM. puc.). IKpaH
pacnoyIoKeH 3a JHH30H Ha paccroaHuu 5 cMm. Paccum-

—_—
———
ﬂ
—_»
——.—»
—T

TaiiTe AUAaMeTpP CBETJIOr'0 MATHA, CO3JaHHOIO JIMH30HM Ha 9KpaH
JKpaHe.
Omeem: CM.

B onblTe HHUTEP HaKajla JIAMIIOYKH PpAaCIOJ0KeHa BOGJIM3H IJIaBHOM ONTHYECKOH OCH TOHKOMH
JUH3ZEI ¢ POKYCHBIM DacCTOsAHMEM F meprneHAMKYJAPHO 3TOiH ocu. PaccTogHue a OT JIUH3BI A0
conupaau pasuo 3F. CHavasa B OIbITE HMCIOJb30BAJIH PACCEMBAIOLIYIO JMH3Y, a 3aTEM — CO-
OMpaomyr. YCTaHOBUTE COOTBETCTBHE MEXKAY BHUAOM JIMH3bI, UCIIOJIb30BABIIEICSA B ONBLITE, U
cBoiicTBaMu u300pakeHus. K Kaxkmoil mosuuuu mepBoro croibia moadepuTe COOTBETCTBYIO-
IIYIO IO3UI[MIO BTOPOro CTOJOIla M 3anmumiuTe B Tabuuny BeIOpaHHBIE HUGPBI HOJ COOTBETCT-
BYIOIIIUMHU OYKBAMH.

BU]T JINH3LI CBOMCTBA M30BPAKEHUS
A) 1uH3a pacceuBamias 1) ZeiicTBHUTENLHOE, YMEHBIIIEHHOE, IIEPEBEPHYTOE
B) nuusa cobupamiasn 2) MHHUMOe, IpAMOE, YMEHBIIEHHOE

3) IeillcTBUTeNbHOE, YBEJIHYEHHOE, IIEPEBEPHYTOE
4) MHUMOE, YBEJIHYE€HHOE, ITePEeBEPHYTOE

Omeem:

YcaoBuMcA cunTaTh u3obparkeHMe Ha ILIeHKe ¢oToammapara pe3KHUM, €CJId BMECTO HAeaslb-
HOTO M300pa’keHus B BHJE TOYKH HA IIJIEHKe II0Jy4YaeTcA HM300pa’keHue MATHA AUAMETPOM He
0oJiee HEKOTOPOr'o MpeAesIbHOro 3HaueHus. I1oaToMy ecan o0beKTHB HaxogUTCA Ha GOKYCHOM
PACCTOAHHHU OT ILJIEHKH, TO PE3KMMH CUUTAIOTCA HE TOJLKO OECKOHEUYHO yAAJIeHHBbIE IIpEeIMe-
Thl, HO K BCe MIpeAMEeThl, HaXOAAIIHeCcHa AajbIllle HEKOoToporo paccroanud d. Ouenure guaMerp
BXOZHOro oTBepcTusi obbekTuBa D, ecam mnpu QoxycHom paccroauun F = 80 MM peskuMu
OKa3aJIUCh BCe IIPeAMEThl, HAXOAUBIITMECA HA pacCTOAHUAX Oosee d =4 M oT O0BEKTHRA.
IlpenenvHbIZ pasdmep nATHaA paBeH O = 0,2 mMm. CpenaiiTe pUCYHOK, NOACHAONINHA 00pa3oBa-
HHe MIATHA.
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21.

22.

B aHO BOmoeMa rirybmHOM 3 M BEPTHKAJBLHO BOMTA CBasi, CKpBITAsA IIOA BOAOM. Beicora cBau 2 M.
Yros mazeHuUs COJHEYHBIX Jydeil Ha moBepXHOCTh BoAhl paBeH 30°. Ompemenurte NJIUHY TEHU

4
cBau Ha gHe BojoeMa. KoaddulineHT 11peioMIeHUA BOABL N = —3— .

PaBHOOenpeHHBI# NPAMOYroJabHEI TpeyroasHuK ABC A
mwromaznsio 50 cM® pacmosioskeH mepes TOHKOM cobupaio- B

me JMH30d Tak, 4To ero Kater AC JIeXKUT Ha IJIaBHOHU

ONTHYECKOM ocH JHUH3bI. DOKYCHOE pacCTOSHHE JIMH3EI A C

50 cM. Bepmuna npsiMmoro yria C Jie:kuT 6JmKe K IeH-

TPy JHH3BI, YeM BepIInHa ocTtporo yria A. Paccrosnue JF }7 E’

OT HeHTpa JuH3LI 0 TouKu C paBHO yABOeHHOMY (hoKyc-
HOMY paccTodHWUIO JWH3HI (cM. puc.). IloctpoiiTe wu3o-

6pakeHHe TPeyroJbHHKa ¥ HaWJuTe IUIOILNAAbL IOJYYHMB-
mieiica (OUrypHI.

BonHoBaa onTuka

3apaum C pelleHuaAMM

B mepBoM omnbiTe JIa3epHBIM JIyd KPACHOrO I[BeTa IafaeT IEePHeHAMKYJISAPHO Ha AU(pPaKIMOH-
HYIO PelIeTKy, cogepskaimnyo 50 mrpuxoB Ha 1 MM (cM. puc.). Bo BTopoM ombiTe pemieTky 3a-
MEeHWIU Ha Apyryio, cogepxkamiyio 100 mrTpuxoB Ha 1 MM, OCTaBHUB yroJ IaJeHUs JIa3epPHOro
Jiydya Ha DeIlIeTKY TeM Ke. BriOepuTe [Ba BepPHBIX YTBEPKAEHHA O Pe3yJbTaTax 3THX OIBITOB.

Pemérka
JIyu

1) B oboux onbiTax B TOYKe B skpaHa HabmogaeTca KpacHOe MATHO.

2) Bo BTOpOM oOmnbITE€ PACCTOAHUA MEXKAY FUDPAKIHOHHLBIMM MaKCHMyMaMH Ha 3KpaHe CTaJHd
MeHBbIIIE.

3) Bo BTOpOM ombITe KOJIMUYECTBO AUMPPAKIMOHHBIX MaKCHMYyMOB, HabylogaeMbIX Ha 3KpaHe,
YMEHBIINJIOCH. ‘

4) NudpaxnuonHas KapTuHa, HabgogaeMasa Ha 3KpaHe, HE N3MEHUJIACh.

5) PemeTka CAMIIKOM dYacTas U JUPPAKIUOHHAS KAPTHHA OpoIajer.

Omeem: [:!:

Pewenue. CornacHO yCIOBHI0O MAKCHMYMOB Ojd AU(PPAKIHAOHHOHN pelneTKH dsinoa = mA, rae d —
Mepuoj pelleTKH, 0. — YroJ MeXXAy MEePHeHANuKYJIIPOM K IJIOCKOCTH PEeIleTKH ¥ HalpasBJIeHHEM Ha
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MaKCHMyM HOMep m, A — JJIMHA BOJIHBI Najaiollero csera. IlosoxeHue HyJIeBOro MakCHMyMa B
Touke B (m = 0) He u3MeHAeTCA NPH M3MEHeHMH d U A, 3HAYUT, IIATHO B TOUYKE HE CMECTHUTCH.
IIpu yBeIMYeHHH UYMCJA IITPUXOB PEIIeTKH Ha 1 MM ee nepuoj d yMeHbIIaeTCA, 3HAYUT, IIPH He-
HM3MEeHHOM JJIMHe BOJHBI YI0JI, ONpPeleNAIonUi HallpaBJieHue Ha M- MaKCUMYM, YBEJIUYHUTCH, T.e.
IATHA Pa3ABHHYTCA OT IEHTPA, PACCTOAHUSA MEXAY MaKCHMyMaMH yBeJIHYaTCA, a UX KOJIHYECTBO

d
yMmenbmuTcs. Judpaknusa 6yaer HabaozaTbcsa TOKA X >1, MHaYe HA IKpPaHE OCTAHETCA TOJBKO

HyJIeBOi MakcuMyM. Bo BTopoMm ciaydae d = 107° M, uTO cymmecTBeHHO GOJIbIIE JJIUHBI BOJHBI Kpac-
HOI'O CBeTa.

Omeem: 13 (unn 31).

2. B mpospauHOM cocyZe, 3aIOJHEHHOM BOJOM, HaXOAUTCA AU(paKIMOHHAA pelmeTKa. Pererka
OCBelaeTcA ImapaJUleJbHBIM IIYYKOM MOHOXPOMATHYECKOTO CBeTa, NMAXAIOIUM IIepIeHIUKY-
JIADHO ee MOBEPXHOCTH uepe3 GOKOBYIO CTEHKY cocyza. Kak M3MeHATCA AJUHA BOJHBI, Ila-
Jamolmeil Ha PelIeTKY, M Yroj MeXxAy OafalollMM JIy4OM M HaIpaBjJieHHMeM Ha BTOPOH Iu-
bpakIUOHHBIN MaKCHUMyM IIDH 3aMeHe BOAbLI B COCyZe ITPO3PauHOH YKHUIAKOCTBIO C OOJIBIIHM
IIOKAa3aTesieM IIPeJIOMJIEHUA?

Jna Kam ol BeJIMUYMHBL OIIPefesINTe COOTBETCTBYIOIUN XapaKTep U3MeHeHU:

1) yBesnuuTcsa

2) YyMEeHBIIHUTCA

3) He usMeHHNTCA

SamumuTe B Tabauny BeiOpaHHBIe HUGPHI A1 KakJaoro orsera. Iludpsl B oTBEeTe MOryT IO-
BTOPATHCA.

Yron Mexay HOpMAJIbIO
K pellleTKe M HAlpaBJIeHHEeM Ha BTOPOH
IUGPAKIHOHHLIN MAaKCHMYM

I[J'IPIH& BOJIHHI CB€TAa,
JOCTHUT'aAKIIEero pelieTKn

v "
Pewenue. JliinHa BOJHBI paBHa A = —, I'le U — CKOPOCTb CBETa B cCpelle, V — YacTOTa CBETOBOMH
v

BoJIHBI, YacToTa BOJIHBEI HE 3aBHCHT OT BeIlleCTBa, B KOTOPOM pacHpPOCTPAHAETCA CBeT, & CKOPOCTh
cBeTa TeM MeHblle, uyeM OOJIbIlle IMOKAa3aTeJib IIPeJIOMJIEHMS BelleCTBA. 3HAYHUT, JJHHA BOJHBI
YMEHBIIHNTCA. YTOJ O MeXAY MePIeHIUKYIAPOM K IJIOCKOCTH PeIlleTKH K HaIpaBJieHUEeM Ha MakK-
cCHMyM HOMep 2 ompefeisieTcai H3 YCJIOBHA MaKCUMyMa [ JOUGPAKIHNOHHON pEIIeTKH
dsina = 2\, rae d — mepuoj peineTKHU. Ecam IJIuHA BOJHBI YMEHBIITHUTCH, TO YIOJM TaKMKe JOJIKEH
YMEHBIIIUTHCA.

Yrosn Mmexay HOpMAaJbIO
K pellleTKe K HaIIpaBJeHHEM Ha BTOPO
AUOPaKIUOHABIA MaKCUMYM

2 2

JIJIHH& BOJIHHI CBeTa,

Omeem: AJOCTHUralInero peumeTKu

3. IudpaxkuuoHHAS pelIeTKa PACIOJIOMeHa HapasllebHO dKpaHy Ha paccToaHuu 0,7 M OT Hero.

Onpenenute KOJUYECTBO LITPHUXOB HA 1 MM AJA 3TOM AUGPAKIHMOHHOM peIIeTKH, €CJaH IIPH
HOPDMAJILHOM IIaJIeHUM Ha Hee CBETOBOTO IMy4YKa C JJIUHOHN BOJIHEI (0,43 MKM nepBuIil Judpak-
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IHMOHHBIII MAaKCHMMyM Ha dKpPaHe HAXOAHUTCA HA DACCTOAHHMH 3 CM OT IeHTPAJILHOH CBETJIOMH
moJsiockl. CumraThk sino = tga. OTBeT OKpyrianTe AO LEJbIX.

Pewenue. CorysacHO yCJIOBHI0O MAKCHMYMOB IJii Au(PAKIMOHHOH pe-
meTKu dsino =mA, rge d — NepuOA PeLIeTKH, o — YroJ Mexay
NMEePHeHANKYJAPOM K IIJIOCKOCTH DEIIEeTKH M HanpaBJIeHHEM Ha Mak-
CHMYM HOMEp m, A — JJIMHA BOJIHBI NIAJalolero csera. Takum obpa-
30M, CMHYC yIJla, COOTBETCTBYIONIEr0 HAIIPABJIEHHIO HA IIePBBIA Mak-

. A ,
CHUMyM, DpaBeH sina,; = rk U3 reomerpuu BuUAHO (CM. pHC.), UTO petietia AKpan
X, . L
tga, = 7 Hcnoawsya ycmoBue sina = tgo, moayuum d = —-A .
X
Toraa YHCJIO0 IITPUXOB Ha 1 MM pelIeTKH paBHO
1073 3 X 3 3.1072
N = =10°%.- 2L =107°. ~ 99,7. Oxkpyraasa mo neasix, moaygum N = 100.
d 7 0,7-0,43-10° by e
Omeem: 100.

4. VdueHMK M3y4aJ 3aKOHBI IIpeJIOMJIEHUMS CBeTa Ha TpaHHIle pasfesia BO3AyXx—Boja. Ilpm mage-
HUM Ha MOBEPXHOCTb BOJABI Y3KOro Imy4yka 06ejloro cBeTa OH pa3fesMJICA HA HECKOJBKO Jydei
pasHBIX IIBETOB — KPAaCHOroO, YKEeJTOro U cuHero (cMm. puc.). Beibepure gBa BEepHBIX YTBED-
JJAEHHA 0 Pe3yJbTaTaxX JaHHOIO OIBITA.

1) JIyg 2 — KpacHBIH.

2) Yron npejioMJIeHUSA JIyda KpacHOro IBera 0oJibiile, YeM y CHMHEro.

3) JlanHOe ONTHYECKOE fABJICHHE HA3BIBAETCH AUPPAKIIMe.

4) IlokasaTenb NpeJIOMJIEHUS CTeKJa AJIf JKEeJTOr0 CBeTa, MEHbIIEe, UYEM Y CHHErO.

5) Jlyu 1 pacmpocTpaHsiercsa B CTeKJie ¢ caMOM 0OJIbILION CKOPOCThIO (M3 JIyueil, pacCMOTpPeH-
HEIX B JJAHHOM OIIBITE).

Omeem.: I:D

Pewenue. [lannoe ontuyeckoe siBjieHHe 00yCJOBJIeHO JUcIiepcHell cBeTa, T.e. 3aBUCHMOCTBIO IIOKa-
3aTesisi IIPEJIOMJIEHUSA MaTepuaja OT YacTOThl 3JIeKTPOMAarHUTHOUA BOJIHBI. IIpu 3TOM HaMMEHBLIIHN
MOKAa3aTeJb IPEeJIOMJIEHAs MMEIOT BOJHBI C HAUMEHBIeHd YacTOTOH (KpacHble), a HanbOJbIIHUI — C
Haubosabuieit yacrtoroit (puoseronie). CorsiacHO 3aKOHY HIPEJIOMJEHUS CBETa CHHYC yIJja IIPeIoM-

noa :
, Tae o — yroJg najgeHusi cBeTa, a 711 — IIoOKa3aTeJlb IPpeJIOMJIeHHUA Ma-

. si
nesus  paBer sinf} =
n

Tepuasia. SHAUMT, HAUOOJBIINI YroJ NpeJOMJIEHMSA y BOJH KpacHoro msera. Tak Kak mokasareis

c
npeJoMJIEeHUsA ompejendeT CKOPOCTh PAacCIIpOCTPaHEHUsA BOJIHBI U B BellecTBe 71 = —, TO IIOHATHO,
v

9TO ¥ BOJIH KPaCHOro geeta CKOpoCTb HauboJsipmas.

Omeem: 24 (uan 42).
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3apaum Ana CaMoOCTORTENbHOro peleHnn

IIpu ocBenieHNH OAHOM M TOM e INPPAKIIMOHHON pelIeTKH MOHOXPOMATHUYECKHUM CBETOM Ha

9KpaHe, YCTAHOBJIEHHOM 3a Heii, BO3HMKAaeT Au(PaKIHNOHHAA KAapTHHA, COCTOANIIas M3 CBET-

JBIX JIMHUHM Ha TeMHOM (oHe. PellleTKy ocBelasiy IoCJIeOBATEJIBHO TPeMs HCTOYHHKAMH,

PasHBIX IIBETOB — KPAaCHBIM, K€JIThIM, 3ejieHbIM. BbIiOepuTe ABa BEPHBLIX YTBEPXKJIEHUS O HA-

6r0naeMoil Ha sKpaHe AUMPaAKIIMOHHON KapTHHE.

1) IIpm ocBemieHMM KPACHBIM CBETOM PACCTOSHMUSA MEXAY AU(PPAKIMOHHBIMH IMOJIOCAMH OBLIIH
CaMBIMH MAJICHBKVMH.

2) IIpum ocBemieHMH 3€JIEHBIM CBETOM KOJHUYECTBO MAKCHMYMOB HA SKpaHe OBIJIO0 MaKCHUMAaJIb-
HBIM.

3) Bo Bcex cayyasx B IieHTpe dKpaHa HaGJaioJaach APKasa II0JI0CA.

4) PaccrossiHme MexAy MaKCHMyMaMH KeJITOro IBeTa ObLIM 6OJbIlle, 9eM MEXAY KPACHBIMH.

5) PaccrosiHue MeXIy MaKCHMYyMaMM JKeJTOro IBeTa ObLIM MEHbIIe, YeM MEXAY 3eJeHbIMH.

Omeem: E:I

IIpu ocBellleHMY OZHON M TOH Ke JUMPAKIMOHHON pEIleTKH MOHOXPOMATHYECKHM CBETOM Ha
9KpaHe, yCTaHOBJIEHHOM 3a Hell, BO3HHKaeTr AudpakMOHHAA KApPTHHA, COCTOANIass M3 CBET-
JBIX JIUHUHA Ha TeMHOM (oHe. PelleTKy oCBellaJHM NOCJIEAOBATEIbHO TPEMsS HCTOYHHUKAMH,
PasHBIX IIBETOB — (PHOJETOBBIM, 3€JIEHBIM M JKEJTHIM. Bei0epHuTe ABa BEepPHBLIX YTBePKIEHUSA
o Habulomaemoii Ha 3KpaHe AUGPAKIIMOHHON KapTHHE.

1) IIpu ocBemeHmMn (PUOJIETOBHIM CBETOM PACCTOAHHUS MEXAY ANPPAKIIMOHHBLIMHM IIOJIOCAMH
6BLIM CAaMBIMH MAJIEHBKWMH.

2) IIpu ocBeuieHHUM 3€JIEHBIM CBETOM KOJHYECTBO MAKCHMYMOB HAa 3KpaHe ObLIO0 MUHHUMAJb-
HBIM.

3) Bo Bcex cayuasix B IeHTpe 3KpaHa HabaiofaJlack TeMHas I0Joca.

4) PaccrosHue MeXAy MaKCHMYMAaMH KeJITOrO IiBeTa ObLIM GOJIbIlle, YyeM MeXIy (PHOJIeTO-
BBIMHA.

5) PaccrosiHme Me)xJy MaKCHMYMaMH KeJITOro uBeTa GblIM MeHbIIe, YeM MeXKIy 3eJIeHBIMU.

Omeem: I:D

BJIBKTPOMaI‘HHTHaH BOJIHa IIPEJIOMJIAETCA Ha rpaHHIle pasjaejia BOAbI M BO3ayXa. Kax usme-
HAIOTCA IIDH IIepexoae U3 BOABLI B BO3AyX YaCTOTa BOJIHBI U €€ JIJIHHH?

J1s KaXXaoll BeJMYWHBI ONPEAESINUTE COOTBETCTBYIONINM XapaKTep M3MEeHEeHH:

1) yBeauuuTca

2) yMeHBIIUTCSA

3) He U3MEHUTCA

SanumuTe B Tabauny BeI6paHHBIe IUGPHI AJdA Kaxaoro orseta. [{udphsl B oTBeTe MOTYT IO-
BTODATHCH.

YacroTa BOJHEI JinHa BOJHEI
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OudpaknmoHHAA DeIIeTKa C PAaCCTOSHMEM MEXAY IITpuXaMu d OCBelllaeTcA KPacHBIM CBe-
Tom. Ha skpaHe, yCTaHOBJIEHHOM 3a pellleTKOH IapaJlIeJIbHO eif, BOSHHUKaeT AUGpPaKIUOHHANA
KapTHHA, COCTOAIAA U3 TEMHBIX M CBETJBIX BEePTHKAJBHEIX mojoc. Kak M3MeHsATCA paccTos-
HHE MEKJAY CBETJIBIMH IIOJIOCAMH M YHCJIO0 HAGII0JaeMBIX TEMHBIX IIOJIOC, €CJIH OCBEIIAThH pe-
IIeTKY CUHHUM CBETOM?

JIna Kaaol BeJMYUHE! OIpele/ITe COOTBETCTBYIOIUN XapaKkTep N3MEeHEHUd:

1) yBesnuuBaeTcsa

2) ymeHbIIaeTCA

3) He n3MeHsAeTCA

3anuinute B Tabiauny BeIOpaHHBIe IuGPH ANA KaxAaol (usmdeckoil BenwmuuHbl. Iudph B
OTBEeTE MOI'YT HOBTOPSATHCS.

Paccrossane MeXAYy CBETJIBIMH IIOJIOCaAMH Yucio TEMHBIX II0JIOC

JlazepHBIH JyY 3eJ€HOr0 I[BeTa HmajaeT IepHeHAUKYJIAPHO Ha AudpaxkIuoHHY0 pemeTrky (100
mrpuxos Ha 1 mMM). Ha akpaHe, yCTAaHOBJIEHHOM 3a peIIeTKOH ﬁapa.rmem.no eif, BOBHMKaeT
oudpaKIMOHHASA KapTHHA, COCTOSAINad U3 TEMHBIX M CBETJIBIX BEePTHKaJbHBIX mojoc. Kak
H3MEHATCA PACCTOAHHE MEXKJY CBEeTJBRIMH IMMOJOCAMH M YHCJIO HaOJI0JaeMBIX TeMHBIX IIOJIOC
[IpY 3aMeHe 3TOM pellleTKH Ha peineTKy ¢ 50 mrpuxamu Ha 1 MM?

Jnsa ka0l BeJUUYMHBL OIIPeJesINTe COOTBETCTBYIOIINN XapaKTep U3MEHEHH !

1) yBesnumnBaeTcs

2) yMeHbIIaeTCA

3) He U3MeHsAeTCA

SanuimmuTe B Tabauny BuIGpaHHBIE IUMPBI Aad Kaxaoid dusmueckod BeauuuHbl. Iudpper B
OTBETE MOTYT IOBTODSTHCH.

PaccTosENe MeXay CBETJBIMU II0JIOCAMHU Yucs0 TEMHBIX IIOJIOC

Ha nudpakIHOHHYIO PelIeTKY, IepHeHINKYJIAPHO ee IIOBEPXHOCTH majaeT Jyd Jaszepa. Pac-
CTOAHHUE ME)KJY HYJEBLIM M II€PBHIM AUMPAKIUOHHBIM MaKCHMMyMOM Ha YA&JI€HHOM JKpaHe
paBHO 5 cM. UeMy IIPUMEpPHO PaBHO PACCTOSHHE MEMKJY BTOPLIMH AU(MPaKINOHHBIMH MAaKCH-
MyMaMHu Ha 3TOM 3KpaHe?

Omeem: CM.

Ha audpaxuuoHHYI0 pemeTKy, uMeoinyio 100 mrpuxoB Ha 1 MM, IepOHeHIUKYJIAPHO ee IIOo-
BEpPXHOCTH IIaflaeT Jiyd CBeTa, AJIMHA BOJHBI KoToporo 650 uM. KakoB MakcHMaJbHBIA MOpHA-
IOK IU(PPaKIMOHHOr0 MaKCHMyMa, JOCTYIIHOro OJiA HabmoogeHua?

Omeem: .

Ha audpaxnouonHyo pemieTky, umeroityo 200 mrpuxos Ha 1 MM, mepneBIMKYJISPHO ee IIO-
BEepXHOCTH IIafaeT Jy4 CBeTa, JJAuHA BOJHHEI KoToporo 500 mM. Kakoe MakcuMajbHOE KOJIH-
YeCTBO APKMX ITATEH MOXXHO HAGJIIOAATH B 3TOM caydae?

Omeem: .
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10.

11.

HudparkiinoHHas pelreTKa ¢ NepHOAOM 10° M pacmojoskeHa mapaJUlelbHO 3KpaHy Ha pac-
crogaauu 1,8 M ot Hero. Kakoro nopsajgka MakcuMym B cieKTpe OyzeT HabmiogaTbCsa Ha 9Kpa-
He Ha paccrosuuu 20,88 cM OT HmeHTpa AUAPAKIIMOHHOM KapTHHHI IIPH OCBEIIeHUH DellleTKH
HOPMAJILHO TIaJa0LMM IYyUYKOM cBeTa AauHOM BoaHE 580 HM? CunraTts sing = tgo.

Omeem: .

Ha 1n¢pakimuoHHYIO PEUIeTKy, MMEMIIIYIO NepPHox 2 * 107° M, magaeT HOpPMAJILHO MApAJIENb-
HBIM Iy4YOK ()MOJIETOBOTO CBETa C AJMHOM BOJHSEI 4 107" M. Ha paccTosiHuM 2 M OT peIIeTKH
napaJuleJJbHO eil pacmoJiokeH sKpaH. KakoBo paccToAHHME MeXIY HYJIeBHIM H IIEPBLIM [U-
¢dbpakMOHHLIMY MaKCUMyMaMH Ha 3KpaHe. CuuTaTh sing = tgo.

Omeem.: CM.

YueHUK u3ydyaJl 3aKOHBI IIPEJIOMJIEHHMS CBETa HA IpaHHIle pas3jesa BO3AyX—CTeKJo. Ilpu ma-
JEeHUHN Ha DOBEPXHOCTH CTEKJa Y3KOro IIy4yKa 0ejioro csera OH pasgesuicid Ha HEeCKOJIBKO JIY-
Yyell pasHBIX IIBETOB — KPAacHOro, HoJaeToBoro u 3ejexoro (cM. puc.). Beibepure aBa Bepme
YTBEDXKIEHUA O pPe3yJbTaTaX AAHHOT'O OIILITA.

1) Jlyu 2 — seseHHIH.

2) ¥Vros mpenoMieHud Jyda (HOJETOBOro 1Bera Gosbille, Y4eM y KPacHOTO.

3) JlaHHOe onTHYeCKOe ABJIEHHE Ha3pIBaeTcsa MHTepdepeHmuei.

4) IlokazaTenp IpeJIOMJIEHUS CTEKJIA IJIA 3eJIEHOTO CBETAa, MEHbIIE, YeM Yy (HHOJIeTOBOro.

5) Bonubl $pHOIETOBOrO IMBETA PACIPOCTPAHSAIOTCSA B CTEKJIEe C caMoil 6GoibmIoil ckopocThio (U3
IIBETOB, PACCMOTPEHHBIX B JAHHOM OILITE).

Omesem.: |:]:|
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KBAHTOBASA U AAEPHAA ®U3UKA

CrtpoeHme aapa atoma. U3oTonsl
3agaum C peleHuAMM

1. Kaxoe KOIH4eCTBO IPOTOHOB ¥ HEHTPOHOB COZEPKHUT AAPO aToMa Oopa lgB ?

Pewenue. HuxHUiT MHIEKC BO3JIe HA3BAHUA dJIEMEHTA PABE€H KOJIUYECTBY MPOTOHOB B AApe aToMa
U ollpeesndeT ero 3apax. BepxHuil uEAEeKC paBeH CyYMMapHOMY KOJWYECTBY IIPOTOHOB M HEHTPOHOB
(KOJIHM4eCTBY HYKJIOHOB) B AJpe U OIpeAessieT MACCY sApa.

Yuncso opotoHoB | Yucsio HEHTPOHOB
5 6

Omeem:

2. Ha pucyHke npexacrasieH pparment Ilepuogmueckoit cucremsl anemenTos [I.M. MenzeneeBa.
TTox HasBaHHEM 3JIeMEHTA MMPHBEJEHbI MACCOBHIE YHMCJIA €r0 OCHOBHEIX CTAOMJIBLHBIX H30TOIIOB,
HIXKHUI HHIEKC OKOJI0O MacCOBOro 4YHucJja yKa3bIBaeT (B %) pacHpoCTPaHEHHOCTh M30TONA B

mpupoje.
Li 3 Be 4 5 B
2 |11 Jlutwi Bepumit Bop
793 674 9100 11g 1020
Na 11 | Mg 12 |13 Al
3 (III Harpuii Maruuii ANIOMUHHA
23100 2479 2611 2510 27100
K 19 | Ca 20 | Sec 21
IV Kanwuit Kansuwuit Cxanauit
3993 4167 4097 442,1 45100
4
29 Cu | 30 Zn | 31 Ga
V Mens unk Ianuii
6369 6531 6449 66253 6819 6960 Tl

YeMy paBHO YHCJIO HEHTPOHOB M UYHCJIO 3JIEKTPOHOB B HEHTPAJIBLHOM aTOME CaMOr0 PacIpo-
CTPaHEHHOTO M30TOIIa MarHu#A?

Pewenue. Homep snemeHTa MarHuii B Tabanuiie MenzgeneeBa paBeH 3apAaAny aAxpa (KOJIWYeCTBY IIPO-
TOHOB B AApe). B HeHNTpaJbHOM aToMe KOJHMUECTBO IIPOTOHOB PAaBHO KOJIMUECTBY 3JIeKTpPOHOB. Ca-
MBI pacIpOCTPaHEHHBLINH M30TOII MArHUS MMeeT MaccoBoe uucJjo, paBHoe 24. T.e. cymMMa IIPOTOHOB

¥ HEHTPOHOB B 3TOM mM30TOone — 24,

Yucao HeATPOHOB | UHCIO 3JI€KTPOHOB
12 12

Omeem:
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3apaum ANA CaMOCTOATENbHOro peuieHmMnA

1. Ha pucysuke npejacrasaed ¢pparmedT Ilepuoaumueckoil cucremsnl siementos I.AA. Menzaeneesa.
Onpenennre 4ucja0 MPOTOHOB M HEMTPOHOB B aTOMe HauMeHee PAaCIpPOCTPAHEHHOr'0 HM30TOIIa

2. Ha pucynke mpeacrasien ¢parmesT Ilepuoauueckoit cucreMnl ajementoB JI.M. Menneneesa.
OnpeneanTe YKUCIO HEHTPOHOB U 3JIEKTPOHOB B aToMe amioMuHus Al.
Li 3 | Be 4 |5 B
2 111 JIuTuii Bbepuiuuit Bop
Toz 6174 9100 11g 102
Na 11 | Mg 12 |13 Al
3 [III Harpuii Marnmii AIOMHHHH
23100 2479 2611 2510 27500
K 19 | Ca 20 | Sc 21
IV Kannit Kapiui Cxauaui
3993 4lg7 4097 442, 45100
4
29 Cu | 30 Zn | 31 Ga
V Menp HuHk Fanuit
6360 653 6449 6695 68,9 6960 Tlyo

xkaiapmusa Ca.

Li 3 Be 4 |5 B
2 |II|| Jiutwit Bepunuit Bop
Tos 674 9100 11gp 10z
Na 11 | Mg 12 |13 Al
3 I[III Hatpuii Maruui AnIOMHHHHA
23100 2479 261 2510 27100
K 19 | Ca 20 | Sc 21
IV Kanuii Kanpumii Cxanauit
3993 4147 4097 442, 45100
4
29 Cu |30 Zn | 31 Ga
V Mens IuHK Tlanwuit
6369 6531 6449 6623 6819 6960 Tlyo

Yucsao NpoTOHOB

Yucyo HEATPOHOB

Omeem:

Yucsao HENTPOHOB

Yucao 3J1eKTPOHOB

Omeem:

3. CKOJIBKO 3JIeKTPOHOB H HEHTDOHOB COHEPIKUT aTOM KHCJIOPOAA 220 ?

Yucio 3J1eKTPOHOB

Yucsno HeHTPOHOB

Omaem:
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4. Ha pucyske usofpakeHa cxeMa HeHTDaJIbLHOTO ATOMA, rfieé YePHBIMH
TouKaMu 06O3HAYEHBI 3JIEKTPOHBI. MaccoBoe 4YHCJIO JAHHOTO aTroMa
paBHo 12. CKOJIBKO NPOTOHOB M HEHATPOHOB COJAEPKHUT AP0 ITOTrO
aroma?

Yucao npoToHOB | Ymcsio HeHTPOHOB

Omaem:

" 67
5. CKOJbKO IPOTOHOB M HEHTPOHOB COZEPIKMT SAPO aToMa g3 As?

Yucao nporoHos | Yucio HeATPOHOB

Omeem:

45
6. CKOJBKO IPOTOHOB M HYKJIOHOB COJAEPIKHT SIAPO aTOMa CKaHIMA ,,Sc?

Yucao nporoHOB | UYmcj0 HyKJIOHOB

Omeem:

flpepHble peakKumm

3apaum C pelueHUAMM

1. Jlenenme sjgpa ypaHa TEIJIOBhHIMM HEHTDOHAMHM ONMChIBAETCA peaKIHei
1 235 Y 139 1
o+ U—> Z+  Ba+3,n+7y.

ITpu aToM 06pa3oBajIoCh PO XMMUUECKOro djeMeHTa . Z . KakoBel 3apsAa U MaccoBoe YMCJIO

Aapa ajemenTa Z?

Pewenue. B ajepHbIX peaKkIHAX AOJXKHBI BBRIIOJHATHCH 3aKOHBLI COXPAHEHHUA 3apPAJ0BOr0O U MAacco-
BOTO UMCJIA: CYMMBbI 3apAJOBBIX YHMCEJ M MAaCCOBBIX YMCEJ BCEeX AJepP A0 PEaKIHMH H IIOCJIE €€ OKOH-
YaHUA JOJDKHBI ObITh PABHBI (B JaHHOM peakKUUHd CyMMapHOe MaccoBoe YHCJO paBHO 236, a 3apsa-
pmosoe — 92). Ilpm ompeaeseHMHM MacCOBOrO 4YHCJA AApa 3JeMeHTa Z HYMXHO y4YecThb, 4YTO B
pesyJbTaTe peaKuuu obpa3yloTcs TPH HeHTpOHA.

3apan Maccosoe uucio
36 94

Omeem:

2. YcTaHOBHTe COOTBETCTBHME MEXIy SAfepHOH peaKIueill M Hem3BeCTHOR uacTtumeit X, Koropas
B Hell yuyacTBoBasia. K KakJoil MO3UIIMH IepBOro ctroibiia moxgbepuTe COOTBETCTBYIOLIYIO
MO3HIIUIO BTOPOrO M 3amuIIuTe B _Tabauily BhIOpaHHBIe NUGPH NOJL COOTBETCTBYIOIMMMH Oy-
KBaMH.
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Omeem:

AOEPHASA PEAKIIUSA YACTULIA
A) jHe+ "N —> X +'10 1) a-uacruna

B) UB+,n—> X +Li 2) mpoToH

3) HeHUTpPOH
4) 2JIEKTPOH

Pewenue. Paccy:xaasi aHAJIOTMYHO PEIEHHUIO NMpeAbIAyIIed 3afauu, MOJYUYHUM, YTO M MaccoBoe, H 3a-
psazoBoe uucyo aseMenTa X B 3ajaHUM A paBHO 1, T.e. 910 npotoH. B ciyuae B MaccoBoe u 3apsazoBoe
yucJo ameMenTa X paBHO COOTBeTCTBEHHO 4 M 2, T.e. X — AApo aToMa reaus (o-4acTuma).

A

B

Omeéem:
2

1

3apaum AnAa CaMOCTOATENbHOIro pelueHun

1. Ilpu 6omGapaupoBKe H30oTOoma Gopa lgB HelUTpoHaMH (}n 00pa3yloTcs o-4acTUIa ;He H AApOo

HEeM3BeCTHOI'O0 M30TOoIia. OnpeneJmTe 3apAg 1 MacCoOBO€ YHCJIO 3TOr0 M30TOIIa.

Omeem:

3apsan

MaccoBoe uucJo

2. Vxaxure 3apsajf M MacCOBO€ YHCJIO YacTHUs! X B AlepPHOl peakuuu

Omeem:

56 56 1
sMn+X —> Fe+ n.

3apsan

MaccoBoe umucJo

3. Annda-uacTuIia CTOJKHYJACH C AZpPoM asota ;N. B pesyiasTaTe o6pa3oBanuchk SApPO KHUCIO-

pora ';0 u HekoTopas uacTuua. OmpejenuTe, KaKoe YUCJIO IPOTOHOB U HEHTPOHOB COAEPIKUT

9Ta 4YacTHlia.

Omeem:

4. sdxpo %3,

Yucio OpoTOHOB

Yuca0 EeNTPOHOB

Pb morsoTruio HEATPOH (}n. KakuM 3apsAAOM M MaCCOBBIM 4HHCJIOM obaagaeT sapo,

KOTOpOe 06pa3oBajioch B pe3yJIbTaTe 3TOH peaKmuu?

Omeem:

3apan

MaccoBoe gucio
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Aapo G6apus lggBa HCIIYCTHJIO HEeUTPOH, a 3aTeM 3JeKTPoH. Kakoe 4HCIIO IDOTOHOB M HeM-

TPOHOB COJIEPXKUT AAPO, o6paszoBasIeecs B pe3dyJjbTaTe 3Toil peaknuu?

Yucyuo npoTtoHOB | Uncesao HeHTPOHOB

Omeem:

B peayabTaTe CTOJKHOBEHMA fAApa ypaHa ¢ YacTHUIleHl IPOHM30INJIO JejleHWe fAJpa ypaHa, CO-

[IPOBOKAalolieecs M3JTyYeHHEM Y-KBAaHTAa B COOTBETCTBHH C yDaBHEHHEM
Y 235 94 139 1
xZ+ U — Kr+ "Ba+3;n + 5y.

Kaxoe 4KCJIO IIPOTOHOB M HEMTPOHOB COAEPYKUT YACTHUIA, C KOTOPOH CTOJKHYJIOCH AAPO ypaHa?

Yucyao npoTroHOB | Yucio HeHTPOHOB

Omeem:

YcTaHOBHTE COOTBETCTBHE MEXAY SAAepHOIl peaKImeill U HEM3BECTHOM dYacTHIEH HIM SAIPOM
X, KoTopble B Heil y4acTBoBaau. K Ka)kJ0oil MO3UIIMK NEPBOro cTojbia moabepuTe COOTBETCT-
BYIOIIYIO MO3UIIMI0 BTOPOro M 3alMIINTEe B TAabauIy BhIOpaHHBIE OUPDHI II0A COOTBETCTBYIO-
HEMU OyKBaMH.

SIIEPHASI PEAKIIUSA YACTULIA WA SAIPO
A) {Be+ Je > X+v, 1) ILi
B) 3Li —» Be+ X+ v, 2) nporon

3) B

4) amexKTpoH

Omeem:

YeraHOBUTE COOTBETCTBUE MEXAY SAE€PHOM peakiyeil H HeM3BeCTHOH uacTunei X, KoTopas B
Hedl y4actBoBaja. K Kamoil mosunuu mepBoro croabua mogGepuTe COOTBETCTBYIOUIYIO IO3HU-
L0 BTOPOrO ¥ 3alUIINTEe B TaGJMILy BhIOpaHHBIE MU(DPHI TOL COOTBETCTBYIOIIUMH OYKBAMH.

AOEPHAST PEAKIINA _ YJACTHUIIA
A) UN+jiHe— 0+ X 1) a-vactuma
B) °Li+ !p - X + *He 2) npoToH

3) HeHTpOH
4) 3JeKTPOH

Omaeem:
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PaguoakTMBHbIN pacnap

3apgaum C pelieHuaAMM

1. B pesysbrare cepmm pagMOAKTHBHBIX DACIAaf0B ypaH ?sU mpeBpamiaercs B cBUHEN ‘mPb.

Kakoe xosnuecTBo a- 1 B-pacnajoB OH UCIBITHIBAET IPH 3TOM?

Pewenue. Ilpu a-pacmajie MacCoBoe YHMCJIO AApa yMeHbIIaeTcsa Ha 4, npu B-pacmaze MaccoBoe 4uc-
JIO AZpa He U3MEHseTCs, B JaHHOHW cepun npousonwuio (238 — 206)/4 = 8 a-pacnaznos. Ilpu kaxmzom
TaKOM paclnaje 3apsj sApa yMeHbIIAJCA Ha 2, U 3a 8 pacnaZioB OH JOJIMKeH OhLI yMEeHBIIUTLCS Ha
16, HO ymeHbIIeHMe 3apsaaa siapa paBHO 10. 3HauuT, B JaHHOH CEPHUH IIPOM3OLLIO 6 B-pacnagos
(npu Kanom B-pacnajie 3apAj Axpa yBeJauduBaeTcs Ha 1).

Yucao a-pacnazgos | Yucao B-pacnazos
8 6

Omeem:

2. Sapa pagona 2§2Rn HCIIBITHIBAIOT Q-pacmaj ¢ mepuoaoMm mojiypacmaza 4 c. B momenT Hauasa

HabmofeHusa B obpasne comepkurca 8 - 10'7 smep pamoma. Uepes Kakyio M3 TOUEK, KpoMe
TOYKM A, mpoifer rpa¢UK 3aBUCHMOCTH OT BPEMEHHU YHUCJA AJep PAJUOAKTUBHOIO pPajoHa B

o6pasie?
N, 10'%
10 |~ N A N A
S'FA'i'i; — !
—— ,77|,, 1 ‘7 j
2__,13_;_ I -
B (o e
L I 2 N |
oL Y e
4 8 1216 20 24 ¢t c

Omeem: yepe3 TOUKY

Pewenue. 3a BpeMsi, paBHOEe OJHOMY IIEPHOAY HOJypacmaja, pacnajaeTcs IIOJOBHHA H3HAYAJIBHO
MMeBIIUXCA Ajep. 3a BpeMs, paBHOe ABYM IepuojgaM, pacuajaercs 3/4 azep u T.A. (3aKOH pajguo-

N
aKTUBHOI'O pacmaja MOYKHO 3anmucaTb Kak N = ?(7),—, rge N — KOJIH4eCTBO HepacnaBmIuxcda angep,

t — BpeMsda HaOaoogenusa, T — nepuop moiaypacnaga). Takum oOpasom, uepes 4 ¢ B oOpasme JOJIK-
Ho ocrarbcsa 4 -+ 10*7 sgep pajoHa, depes 8 ¢ — 2 - 10'7 agep, uepez 12 ¢ — 1 - 10'7 agep.

Omeem: yepes Touky D.

3apaum onA CaMOCTORTENbHOro pellIeHmnnA

1. Ha ckxonbko namenurcs 3apdAlg U YHCJIO HYKJIOHOB B AJlpe aToMa paguoOaKTHBHOI'O 3JIEMEHTA,

€CJIX AP0 UCIYCTHUT y-KBAHT?

3apsag Yucea0 HyKJIOHOB

Omeem:
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112

HzoTon KCeHOHA ', Xe HCHOLITHIBAET CIIOHTAaHHBIA o-pacman. Kakoii sapsax u MaccoBoe YMCIIO

6ymer mmetsb u3oron Te, o6pasoBaBmINiiCS B 3TOH peaKIuu ?

3apan MaccoBoe uucJo
Omeem:

CKOJIBKO O- ¥ (- pacnajioB AOJKHO NMPOM3OMTHM NIPM DAaJMOAKTHBHOM pacnaje Ajgpa ypaHa

2% U ¥ KOHEYHOM IIPEBDAILIECHHHM ero B AXPO 1S Pb?

Yucao a-pacrnagos | Yucno B-pacrnazos

Omaeem:

Kakoe YKCJIO IPOTOHOB U HEUTPOHOB COAEPIKHUT SAPO dJIEeMeHTa, 06pas’soBaBIIErocs Iocjiae ABYX
HoCJIefOBATEJBHEIX O-PACIIaioB M3 AOpa fgﬁ No?

Yucsao npoToHOB | YmciI0 HEHTPOHOB

Omeem.:
18
N, 10
Ilan rpadHK 3aBHCHMOCTH YHCJA HEPACHABIIHXCH 50
anep prytu 'soHg ot Bpemenu. Yemy paBeH nepu- 40
Of TIOJIypacuaja 3Toro M30Tona pTyTH? 30
20
Omeem.: v, 10

L

0 50 10 15 t, u

finpa sp6us '[Er ucnsiTeIBAIOT B -pacman ¢ mepuofoM moaypacmnaza 50 u. B MomeHT Hauaa

Habmofenna B obpasme comepaxutca 8 - 10" anep ap6ua. Yepes Kakyio M3 TOUEK, KpPOMe
To4KH A, mpoiier rpad®MK 3aBMCHMOCTH OT BPEMEHH YHMCJIA sJep PagHOaKTHBHOrO 3pOHA B
obpasue?

N 1017“
10 .

B D | ]
) - | eE
50 100150 200 250 300 t. 4

o N & O
i
.._‘!.4
| |
|
,

Omeem: 4epe3 TOUKY

.

Ileproa mosypacuaja CTPOHLHUSA ,Or paseH T = 29 ser. Yepes ckoabko jer ocraHercs 1/4

IIEpBOHAYAJIBHOT'O YMCJIa PAgNOaKTHUBHBIX ﬂﬂ;ep?
Omeem.: JIeT.
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10.

11.

12.

B obOpasune mmeerca 2 - 10" Alep pagMoOaKTHBHOTO M30TOIIa Ie3ud ‘2;03, MMEIONIEr0 IIepuos

noaypacnaga 26 jger. Yepes cKoIbKO JieT ocTaHyTcs: HepacnaBmmumucsa 0,25 - 10 azep nau-
HOro M3oTomna?

Omeem: JIeT.

3aKoH pagMOAKTMBHOTO pacnaja sjgep HEKOTOporo usoroma umeer Bupg N = N, -2, rae
A = 0,05 c¢'. YUemy paBeH mepuox mosypacnana anep?

Omaegem.: c.

Ilepuox mosypacmaza M30TOIIAa PTYTH 1‘ggHg — 20 muH. Ecau usnauvanpHOo 66110 40 T 3TOTO

HM30TOIa, TO CKOJBKO IIPHUMEPHO ero Oyaer yepes 1 u?

Omeem: T.

Kak uaMeHATCA mpH a-pacmajie YMCJIO HEMTPOHOB M KOJMYECTBO HYKJIOHOB B sape?

T KaXXno#¥ BeJIUYHHBI OIPENEeIUTEe COOTBETCTBYIOIUI XapaKTep U3MEeHEeHHU:

1) yBesmuurcsa

2) yMeHbIIUTCA

3) He N3BMEHHUTCH

danumuTe B _Ta0JuLy BeIOpaHHBIE DUPPHI IJIs KaXKAOH (pusnduecKoit BeauumHkbl. [{udpnl B
OTBETe MOT'YT MOBTOPATHCA.

Yucsio HENTPOHOB B sApe YucJio HYKJIOHOB B AApe

Bospmioe uncio N paguoakTUBHEIX safep ‘s Hg pacmafgaercs, o6pasys cTabUIbHBIE JOYepHHE

Axpa 20831T1 . ITepuox monmypacnaza paBeH 46,6 cyr. Kakoe KOJMuIeCTBO MCXOLHBIX AAEp OCTa-

Herca yepesd 139,8 cyrT., a mouepHux moasurcA 3a 93,2 cyT. mocjie HadaJsia HabaOgeHNH?
YcTaHOBUTE COOTBETCTBHE MEXKIY BEJINMUMHAMH U UX 3HAUEHUAMH.

K kaxmoit mosuuuy u3 mepeoro cToJdiia moabepuTe COOTBETCTBYIOINYIO IMO3HIIHMIO U3 BTOPOTO
¥ 3anuInuTe B Tabauny BeIOpaHHBIe NUMPHI IO COOTBETCTBYOIIMMHU OyKBaMH.

SOUSNYECKHUE BEJIMYUHBI 3HAYEHHUA
A) romnuectso anep ‘s Hg uepes 139,8 cyr 1) N
B) xoamuectso agep ‘3 T1 uepes 93,2 cyT f]
2) T
3N
)
TN
Y5

Omeem:
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13. PajgnoakTuBHHIA mpenapaT IoMelleH B MeAHBI KOHTeiiHep maccoii 0,5 Kr. 3a 2 u TeMIepa-
Typa KOHTeilHepa moBhicHiack Ha 5,2 K. MsBecTHO, UTO AaHHBIM IpenapaT HCIYCKAaeT O-
4acTHLBLI 3Heprueil 5,3 MbsB, npuueM sHeprus BceX O-UACTHI IIOJHOCTHIO IIEPEXOZUT BO
BHYTPEHHIOIO 9Hepruw. HaliiuTe akTUBHOCTH Ipenapata A, T.e. KOJHUYECTBO (-UACTHI], POXK-
Jamomuxca B HeM 3a 1 c¢. TemyoeMKocThIO Ipenapara U TEIJIOOGMEHOM C OKPYKarolleid cpe-
JOH IIpeHeodpeyb.

14. IlauueHTy BBesM BHYTPHBEHHO [03y PacTBOpa, COAEPIKAINEro M30Ton -:Na. AKTHBHOCTBH
1 cm® atoro pacrteopa ap = 2000 pacnazoB B cekyHAY. IlepHoz mosypacmaza H30TOIA *Na

paBed T = 15,3 u. Yepes ¢t =3 u 50 MuH akTUBHOCTL 1 cm® KPOBHM MAallHEHTa CcTaja
a = 0,28 pacnagoB B cekyHAy. KaxkoB o0beM BBeJEHHOTO pacTBOpa, ecau obmuii o0beM
KpoBu nanueHTta V = 6 a? Ilepexogom sijep u3oTona Z;‘iNa U3 KPOBH B JIPyrue TKaHH Opra-

HH3Ma IIpeHeOpeyb.

MUanyueHue u nornoweHne ceeta aToMamMm.
®oTOoHbI. DoTo3hhexr

3anaum C pelieHMAMM

1. Ilotok GoToHOB c sHeprueir 15 5B BrIOMBaeT M3 MeTasna (POTOIIEKTPOHEI, MAKCHMAJILHAA
KUHETHUUYECKaA 3HepPrud KOTOPhIX B 2 pasa MeHbIlle paboThl BeIXO4a. KakoBa MaxkCcHMAaJbHAA
KHHETHUYEeCKas 9Heprusi o6pasoBaBIInXCA (GOTO3IEKTPOHOB?

Omeem: 3B.

Pewenue. CornacHo ypaBHeHuio JiHuITeiHA A1 QoToadpdexra E, = A, + E

max ?

rae Ey — aHep-

rust GoToHa, A, — paboTa BEIXOZA 3JIEKTPOHOB M3 MeTaaa, K., — MaKCHMAJIbHAs KHHETHYe-
cKad sHeprus GpoToseKTpPoHOB. B maHHOI 3azaue A, = 2E .. Torna 3E ., = 15 3B.

Omeéem: 5 3B.

2. Pa6oTa BEIXOJIa BJEKTPOHA M3 METAIA Ay, = 3 + 107'° [I:xx. Haligure MaKCHMATBLHYIO OJIUBEY

BOJIHEBI A H3JIYy4Y€HHsA, KOTOPDBIM MOI'yT BBIOMBATHLCSA 3JIEKTPOHBI.

Omeem: HM.

Peutenue. MuHUMaIbHAA 9HEPrus, KOTOPOH HoJKeH 00JaxaTh (GOTOH, UTOOBI BHEIOHUTH 3JIEKTPOH M3
MeTaJliIa, paBHa pabore Beixoga Eg4 = hv, = Ay, rle b — nocroaesas Ilnanka, v, — uacrtora ¢o-
ToHa (KpacHaa rpaHuna (orosdpdexra). YUUTHIBaA CBA3b YACTOThl (HOTOHA C €ro AJHHOH BOJIHBI

he
=6,6-10" M.
ABHX

c
v=o (c — cKoOpoCTBb CBeTa B BaKyyMe), MOJIYIUM A, =

Omeem: 660 M.
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3. B oneiTax no ¢oTosddeKTy B3AAM OJIACTHMHY M3 Merajia ¢ paGoroit Beixoza 3,4 - 107" Ix
M CTaJIM OCBEIlaTh ee CBETOM 4YacTOThI 6 - 10" I'm. Kak M3MeHATCA KOJHUYECTBO ()OTOHOB Ny
Mafamollero M3JyYeHUA M MaKCUMAaJbHAasd KHUHETHYEeCKasdA JHEPIrus 3JIeKTPOHOB K., BbliIe-
TAIOI[UX C IOBEPXHOCTH METAaJlJIa, €CJU YBeJUYUTh HHTEHCUBHOCTH IIaJaOIero ceera?

JIia KasKIo¥ BeJIMYMHBI ONPEAEJINTe COOTBETCTBYIOUIUN XapaKTep M3MEeHEeHHUA:

1) yBeanuyuBaeTcs

2) ymMeHbIIaeTCA

3) He MeHseTCA

3anumure B TaGJNIy BbIODaHHBIE HUGMPHI JJIA KaXKAOH (usnyecKoi BeauuuHbl. Iludpnr B
OTBEeTEe MOI'yT IOBTOPATHCH.

MakcuMaJbHasA KHHETHYecKas 9Heprud

KosndecTBo $0oTOHOB Ny (DOTORIEKTPOHOB

Pewenue. Taxk xak smeprusa ¢oronos Av = 3,96 - 1071® Jx > Agux, TO OTOHBI BLIOMBAIOT 3JIEKTPO-
HBI U3 MeTaJia, T.e. Habmozaerca ABienue Goroadderra. IIpu yBesmyeHU MHTEHCHUBHOCTH CBeTa
YBEJIHUYHBAETCS KOJIMYeCTBO (hOTOHOB, NMAAAIOIIMX HA IIOBEPXHOCTb MeTaljla, HO He H3MEeHSeTcA
9Heprus Kaxkaoro m3 ¢oroHoB. Pabora BbIX0oga 3aBHCHT TOJBKO OT CBOiicTB MaTepuasa. COriacHoO
ypaBHeHHIO JiHINTEeHHA 1A GoroadbderTa MakcuMaibHAsA KHHETHYECKAA SHEPrus (PoTO3JIeKTpO-
HOB He USMEHHUTCHA.

MaxcuManbHass KMHETHYeCKasa SHEepPrus
KosnmuectBo hoToHOB Ny,
Omeem: (OTO3JIEKTPOHOB
1 3
4. Ha pucyHKe NpeaCTaBjeHAa AMArDAMMA JHEPreTHYECKUX YPOBHEH 57
6
aToMa. YCTAaHOBHTE COOTBETCTBHE MEYKAY OTMEUYEHHBIMH CTPEIKAMU E. I
nepexojaMy MeKAY SHEPreTHUYECKMMHM YPOBHAMH H IIPOUCXOZA- E,
IIUMH IIPH 9TOM IIPOIIECCAMM. Es 7y
" Y
K kaxpgoil mo3unmuy M3 IIEepBOro CTOJ0IAa NoAGEPUTE COOTBETCT- E; &
BYIOII[YIO MIO3UIIMIO U3 BTOPOTO M 3aIMINUTEe B TabauNy BHIODaHHBIE vy
nu@pHI 10, COOTBETCTBYIOIUMY OYKBaMH. Eq
IPOITECCHI IHEPEXO/bI
A) norsomienue ¢doToHA MakK- 1) c ypoBHA 1 Ha YypOBeHb 5
CHMAaJIbHOM YacCTOTHI 2) c ypoBHs 1 Ha ypoBeHb 2
B) uanyuenme ¢oToHa MHUHH- 3) ¢ ypoBHA 5 Ha ypoBeHb 1
MaJIbHOH 4aCTOTBI 4) c ypoBHs 2 Ha ypoBeHb 1

Pewenue. CornacHo moctysaraM Bopa mpu mepexoie aToMa M3 OZHOrO CTAIIMOHAPHOT'O COCTOAHUA
B Apyroe (C OJHOrO 3HEPreTHYECKOro YPOBHJA Ha APYroi) M3gydaeTcd MJIM HOIVIOIaeTcs (hOTOoH,
3Heprusi KOTOPOro paBHa PA3HOCTH SHEPrHil JaHHEIX ypoBHei. Eciu sHeprus aroMa yBeJIHUUYHBAET-
csi — OH mnorjomaer ()OTOH, €CJIM yMEHbIIaeTca — (GOTOH mM3jgydaerca aromoMm. Ha aumarpamme
paccTosiHMe MeXXJY YPOBHAMH IIPONOPIMOHAJNLHO pAa3HHUIE HX 3Hepruii. JHeprusa GQOTOHA TeM
6ouibinie, yeM Goublite ero yacrotra Ey = Av.

A | B
1 4

Omeem:
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3apgaum AnA CaMOCTORTENbLHOro pelIeHnnA

OpguH jasep HU3Ty4aeT MOHOXPOMATHYECKHII CBeT ¢ AJIHMHOH BOJIHBEI A; = 700 HM, Apyroir — c

OJUHOHM BOJHEI Az = 350 HM. UeMy paBHO OTHOINIEHHE MMITYJILCOB By ¢doToHOB, N3IyUYaEMBIX
2

nazepaMu?

Omeem: .

Inuua ajneKTpoMarHuTHOH BoJIHBEI paBHa 400 M. Kaxoi JosKHaA OBITH AJIHMHA BOJHEI, YTOOHI
3Heprus ¢oToHA B Heil yMeHbIIHJack B 1,5 pasa?

Omeem: HM.
IleTeKTOp MOJHOCTBLIO MOIJIONIAeT NAaJaloNiMil Ha Hero cseT yacToToit v =9-10" I'm u momi-
HOCTHIO P =13,2-10"* Br. 3a Kakoe BpeMa AeTekTop moryomaer N = 2-10°% ¢poronos?

Omeem: C.

Pabora BBIXOAA MaTepHaJsa MaacTHHBEI paBHa 2 3B. IlnacTuHA ocBemaeTca MOHOXpPOMATHUE-

cKHM cBeToM. YeMy paBHa sHeprusi ¢GOTOHOB IIAJAIOILNET0 CBETA, €CJH 3alupaloliee Hanps-
*KeHue pasHo 1,5 B?

-Omeem: 3B.

MeTanaudyecKyio IJIACTHHY OCBEIAIOT CBETOM C dHeprueil ¢oroHoB 6,2 3B. PabGora Brixoza

I MeTajljla MJacTUHHI paBHa 2,5 3B. KakoBa MakcuMaibHasA KMHETHYECKas dHeprus obpa-
30BaBIINXCA (POTO3JEKTPOHOB?

Omeem: 3B.

JHeprusa (HOTOHOB, mMajalOWMX Ha (oTokaTtod, B 4 pasa Ooapine paboThl BBEIXOJa MaTepuaja
¢dororkaroga. KakoBo oTHOoLIeHMe MAaKCHMAJIBLHON KHHETHYECKOH SHEPIHH (POTO3JIEKTPOHOB K
pabore BbIxOza?

Omeem: .

®oroaddexT HabIIOZAIOT, OCBeIllasd IIOBEPXHOCTh METaJIJIa CBeTOM (DMKCUPOBAHHON YaCTOTHI.
IIpu sToM 3ajep:kUBaOLIasg pPa3HOCTh HoTeHnHaaoB paBHa U. Ilocie m3MeHeHHA YaCTOTEHI
cBeTa 3a[epyKHUBAINAd Pa3HOCTh MOTeHIHAJoB yBeaumumiack Ha AU = 1,2 B. Ha ckKoawsko
H3MeHHJIach 4acToTa najgaioimero ceera? OTBeT OKPYIauTe A0 AECATBIX.

Omeem: Ha - 10* Im.

M HTeHCHMBHOCTF MOHOXPOMATHYECKOI'O CBETOBOIO MyYKa IJIABHO YMEHLINAIOT, HE MEHAA 4ac-
TOoTy cBera. KaK M3MeHAKTCH IPH 3TOM KOHIEHTpPAIUA (POTOHOB B CBETOBOM IIy4Ke U CKO-
pocTs Kaxkaoro ¢orona?

IIna Ka)XAo¥ BeJIMUYMHBI ONIPEZEeINTe COOTBETCTBYIOIIUI XapaKTep U3MEHEeHHUA:

1) yBesnuuBaeTcs
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10.

11.

2) yMeHbIIIaeTca

3) He MeHAeTCA

3anumure B_Tabiauny BeIGpaHHBIE OUGPBI AAA KaXAoH ¢u3nveckoi BeJMdIHHBI. Lludpn B
OTBEeTe MOTYT MOBTOPATHCH.

KoHnenTpanus CkopocTtb

Ha MeTasiMyecKylo TJIACTHHKY HaIpaBHJIHM IIYYOK CBeTa OT Ja3epa, BhI3BaB (oTo3ddexT.
HNHTEeHCHMBHOCTD J1a3epHOI0 M3JIyYeHHMs IJIAaBHO YMEHBIIIAIOT, He MeHad ero yacToThl. Kak me-
HAIOTCA B pe3yJbTaTe 3TOr0 YHCJIO BBLJIETAIOIIMX B €QUHUILYy BpeMeHU (POTO3JIeKTPOHOB H
MaKCHUMAJbHAA KHHEeTHYECKas SHeprus (poTo3IeKTPOHOB?

JnA Ka) 0 BeJIMUUHBI OIIPEJeINTe COOTBETCTBYIOIMUI XapaKkTep USMEHEeHUd:

1) yBeanuuBaeTcsa

2) yMeHbILIAETCA

3) He MeHsieTCA

3anumure B Tabauny BhIODaHHBIEe IUGDH JJIA KaXAOH ¢usmueckoit Besmuuubl. ludpm B
OTBETE MOTYT IOBTOPATHCS.

Yucao G0OTO3IeKTPOHOB MaxcuManbHas KHHETHIECKAas dHEprus
B €IMHHIY BPEMEHH $oTOo3/IeKTPOHOB

IIpu ucciemoBaHuM 3aBHCHMOCTH KHHETHYECKOIH 3Hepruu (OTO3JEKTPOHOB OT JJIMHEI BOJIHEI
nmajaImero cBera (GOTOJIEMEHT OCBEINAJICS Yepe3 pasjinyHble CBeTODMILTDPHI. B mepBoii ce-
PHH ONBITOB HCIIOJB30BAJICA CBETOMMJILTD, IIPOIYCKAIOMMII TOJBKO 3eJIeHbI# CBeT, a BO BTO-
poil — MNPOMYyCKAIOIIMH TOJBKO (hHoseToBHIH cBeT. B Ka)kJoM ombiTe HAOMIOOANIH SABJEHUE
doToadderTa 1 U3MEPANU 3anHpPAIOIIee HANIPAXKEHUe.

Kak maMeHsI0TCA AJIMHA CBETOBOH BOJIHBI M 3amMpaloliee HAIPSKEHUE MPH IIepexofe OT Iep-
BOIl CEpHH ONBITOB KO BTOpPOii? [ias Ka)XAoil BeJUUYMHBEI ONpPEAEINTEe COOTBETCTBYIOIIIHM Xa-
paxTep ee U3MEHEHHUS:

1) yBenrnuuBaercsa

2) ymensaeTcs

3) He MeHseTcCHA

danumure B Tabauny BHIOpaHHBIE HUDPH AJA Ka)XAOU (usnuecKoi BenuuwHbl. I{udpsl B
OTBETE€ MOT'YT MOBTODPATBLCA.

JnuHa cBEeTOBOM BOJIHEI,

- 3amnupalolee HAOPAXKEHHE
naparonienn Ha GOTOIJIEMEHT

Ha ycraHoBKe, mpeicTaBJIeHHO!l Ha pHUCyHKax (puUC. @ — oOwWHil BuA; puc. 6 — GOTOIIE-
MEeHT), HCCJIeJOBAJIH 3aBUCHMOCTh KHHETHUECKOM dHEepPruH (POTO3JEeKTPOHOB OT YACTOTHI Ha-
Aamomiero cseta. [ljda 9TOro B Ipope3b OCBETHUTEJA IIOMEIaM Pa3juyHble CBeTOQHUJIBTPHI U
H3MePAJIH 3allMparolliee HanpsykeHue. B mepBoi#l cepuu ONBITOB HCIIOJb30BAJCHA CBeTOMHIBTD,
NIIPOIMYCKAIOIIHNH TOJIbKO KPDACHBIH CBET, & BO BTOPOM — IPONYCKAIOIIHIA TOJBKO KEeJITHIH.
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12.

13.

Puc. a Puc. 6

XapaKTep U3MEHEHH.
1) yBesanuuBaeTcsa

2) ymMeHbUIaETCA

3) He MeHseTCA

3anuimuTe B_Tabuuny BeiOpanHble IUGPH A KaKIoH (pusudecKoil BenuuuHbel. Iudps B
OTBETE€ MOT'YT MOBTOPATHLCA.

Pabora Brixoga 3anupalommee HanpAKeHHAE

HNanyuenue Jjiasepa npencraBiiseT coboif moTok GOTOHOB ¢ sHeprueii E. YcTAHOBHUTE COOTBET-
CTBHE MeEXJYy (HM3UYeCKHMMH BeJIMYMHAMM, XapaKTepU3yIOIMUMH AaHHOE H3jJdydeHHMe, u Gop-

B BaKyyme).
K xaxxzo#i mosunmumu mepBoro croJidia moabepuTe COOTBETCTBYIOIIYIO IIO3HIIMI0O BTOPOTO M 3a-
OHMIUTe B TAOJIUNY BhIGpaHHBIE IHU(GPH 104 COOTBETCTBYIOIIUMH OYKBAMH.

OU3SNYECKUE BEJINYHNHBI DPOPMYJIBI
Ec
h
he
2) ¥l
3) Ec

E

4)?

A) umnynsc doToHa

1)
B) annHa BONMHBI U3TYYEeHHA

Omeem:

¥YcTraHOBHTE COOTBETCTBHE MEMXKIAY (PHU3MYEeCKMMH BeJIHYIHHAMH M UX eJUHUIIaMH HU3Mepe-

Hua s CU.
K xaxgoit moaunmum nepsoro crosbma nogbepuTe COOTBETCTBYIOUIYIO IMO3UIIUIO BTOPOrO M 3a-
numuTe B Tabauny BhIOpaHHBIE IUAPHI 04 COOTBETCTBYOIUMH OyKBaMH.
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14.

15.

PUSNYECKHUE BEJINYUHBI

EOUHUIBI UIBMEPEHUSA

A) umnyasc doToHa 1) 1 Tom/c
B) pabora BBEIXOZAa 3JI€KTPOHOB 2) 1 B/m
U3 MeTaJlia 3) 1 Ix
4) 1 kr-m/c
A| B
Omeem:
CxemMa HM)KHMX SHEPreTHYECKHX YPOBHEHl aTOMOB pa3pesKeHHOro rasa E, Ix &
HMeeT BHJ, INOKAa3aHHBIA HAa PHUCYHKe. ATOMEI MEPeXOAAT U3 COCTOA- —0
HUA c sHepruei E; B cocrosanue ¢ sHeprueii E,. Kak usmenarcs sHep- E; 1+ -2-107"

rus MU3Jy4YeHHBIX (OTOHOB M AJMHA BOJHBI HMBJIYUYEHHFA, €CIAH ATOMBI
OyAyT mepexoAUThL U3 COCTOAHUSA C dHeprueil E3 B coCTOAHME C 3HEP-
rueit E,? JIna xaskpoil BeJIMYUHBI ONpeieIUTe COOTBETCTBYIOIIUM Xa-

paKTep N3MeHEeHUA:

1) yBennmuurca
2) yMeHBIOIUTCA
3) He UBMeHHUTCA

Sanumure B_Tabiuny BeIGpaHHBIE HUGDH AN KaXKAOH GU3uUecKOod BenwuuHbl. Iudpsel B

OTBE€TE€ MOI'YyT IIOBTOPATHCA.

E;, +— -5-10™"

Ey - -8.10™

JdHeprusa ¢boToOHOB

lIJII/IHa BOJIHBI N3JIY9YE€HUA

Ha pucynke usobpaskeHa yIpollleHHas AUarpaMMa sHepreTude-

CKUX YpOBHe#l aroma. HyMepoBaHHBIMH CTPEJIKAMH OTMEUYEHBI 0

HEKOTOpBLIe BO3MOJMKHEIE IE€PeXoAbl aToMa MEXKAY STHMH YpOB- Eq

HAMH. Esg
YcTaHOBHTE COOTBETCTBHE MEXXKJAY IIPOLIECCAMH IIOTJIOIEHUS E,

cBeTa HawOOJbIIEH AJUHBI BOJHBI M HCIYCKAHHA CBeTa HaU-

6oJIbIlIel YacTOTHI ¥ 3HEPTrHuel COOTBETCTBYIOMIEro ¢oToHa. E

K xampgoil mosumum mnepBOro cToJa0Ila MmoAGepHTe COOTBETCT-

BYIOMIYIO IO3UITHMIO BTOPOTO M 3aIMINHUTe B TabiMIy BhIOpaHHBIE E, — 1‘; l’

nu@pHI IOA COOTBETCTBYIOIINMU OyKBaMU

IIPOIIECC

A) usnyuenue cBera HauboJbIIeH
YaCTOTHI

B) mornomenune cBeta HaubGosblmeit
JAJIMHBI BOJIHEI

A b
Omeem:

OHEPT'USA ®OTOHA

1) E; - E,
2) E; — E,
3) E; — Eo
4) E, - E,
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16.

17.

18.

19.

. . E
SHAYEeHUA 3HEPruM CTAIlMOHAPHBIX COCTOSHMII aToMa BOZOpOAa 3ajaiorcA ¢opmyinoi E = ——’—l‘z’— .

raen =1, 2, 3, ... . IIlpn mepexozse aToMa M3 OQHOTO COCTOSTHMA B JPYTO€ OH H3JIy4YaeT WU
norjoiiaeT GOToH. YCTaHOBUTE COOTBETCTBHE MEXAY (PH3MUECKHMH BEJIWYMHAMH, XapaKTepH-
3YIOIIMMH H3JIYy4YEeHHBIN WIM IOIJIOIEHHBIN (hoToH, ¥ (GopMyJaMH, IO KOTODBIM HMX MOXXHO
paccunTaTh (A — moctosmHas Ilnanka). K xaxgoit mosmmum nepBoro croibma noaGepure co-
OTBETCTBYIOIIYIO IIO3UIIHIO BTOPOT'O M 3alMINNTe B Tabiauny BeIOpaHHbIE NU@PHI IO COOTBETCT-
BYIOIOUMH OyKBaMH.

PU3SNYECKHUE BEJINYHWNHDBI . ®OPMYVYJIHI

A) sueprusa ¢oToHa, M3JIYYEHHOro IIpH IIepexojie aTo- 1) 8 E
Ma M3 COCTOSHHA C dHeprueit E; B COCTOAHHME C 9
asmeprueit E; 2) § E
4 0

B) yacrora ¢oTOHA, NOIJIOILIEHHOIO IIPH IIepexoje
aToMa M3 COCTOAHMSA ¢ 3Heprueil E; B cocTrosHME C 3) 8E,
sueprueil E; 9h
1) SE,
36A

Omeem:

MeTaJIMYeCKyI0 ILIACTHHY OCBEIAl0T MOHOXPOMATHYECKHMM CBETOM C [JIMHOH BOJHHI
A = 531 am. KakoB MaxkcuMaJbHBIH HMIYyJbC (DOTOIJNEKTPOHOB, €cJHU pPaboTa BBIXOAA 3JIEK-
TPOHOB M3 JAaHHOIO MeTaLIa Agux = 1,73-107'° Hax?

IIpu yBesmuennu B 2 pasa 4acTOTHI CBETA, HAAAIOIIEr0 HAa IIOBEPXHOCTH MeTaJljla, 3aIHpAaro-
mee Hanpsxenue U masa ¢GoTO31eKTPOHOB yBeJIWumMJaoch B 4 pasa. Onpenenure nepBOHAYAIb-
HYIO 4acCToTy najamwlIlero cserta v, ecJH AJHHa BOJIHbBI, COOTBETCTBYIOIIAA «Rpacnoﬁ rpa"HHu-
ne» doroadderTa, Aaa 3TOr0o MeTasIa paBHaA A, = 750 HM.

Ha pucynke mn3o6pa’keHBl dHEPTeTHUYECKHE YPOBHHM aTOMa M YKasaHH IJIHWHE BOJH ¢oTo-
HOB, M3JIydaeMbIX K IIOTJIOIDAEMBEIX IPH MIepexoJax ¢ OAHOTO YPOBHA Ha APYroil. dKcie-
PHMEHTAJBHO YCTAHOBJIEHO, YTO MHHHMAJbHAA IJHHA BOJHE IJA (HOTOHOB, H3JIyUYaeMBIX
IpH Iepexofax MeXxJy d3THMH YPOBHAMH, paBHa A¢ = 250 HM. KaxkoBa BesnumnHaA A3, ecamn
Azz = 545 HM, Agy = 400 HM?

3 E,

I

E;

13

E,
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20. 3uaueHus SHEPrHH  SJIEKTPOHA B aToMe  BOJOPOAa  3ajaloTca  (OPMYJIOil:

_13,60B

E, = s—> n =1, 2,3, .... Ilpu nepexogax ¢ BEPXHUX YPOBHe!l SHEPrHH Ha HIDKHHE
n

aTrom usnydaer ¢oToH. Ilepexoasl ¢ BepxHUX ypOBHeil Ha ypoBeHb ¢ nn = 1 o6pasyioT cepuio
Jlafimana, Ha ypoBeHb ¢ n = 2 — cepuio Banbmepa u T. A. HaliiuTe oTHOIIEHHE Y MAaKCH-
MaJIbHOM AJIMHEI BOJIHEI ()OTOHA B cepuM BajbMepa K MaKCHMAJIbHOH JJHHE BOJHHE (POTOHA B
cepuu JlaiimaHa.

MeTtoabl HAYy4YHOro NO3HaAHMA

3apaum C pelieHMAMM

IIpu omnpepesleHMM CONPOTHUBJEHUA PpE3UCTOPA YYEHMK H3MEePHJ HaIpsKeHWe Ha HeM:
U=(4,6 = 0,2) B. Cusna Toka uyepe3 pe3sucTop M3MepaIach HACTOJBKO TOYHO, UTO IIOrPEIIHO-
CTBhI0O MOXXHO mnpeHeOpeun: I = 0,500 A. SanumuTe B OTBET BEJIHYUHY COIPOTHUBJIEHHA pPe3U-
CTOpa, C YYEeTOM MOTPEeINHOCTH U3MEpPEeHHU.

Omeem: ( + ) Om.

Pewenue. lIJIﬂ onpeneseHUAa CpefHero 3Ha4YeHHs COIPOTHBJIIEHHA PE3UCTOpa BOCHOJIB3YyeMCH 3aKO-

U .
HoM OMa nns yuyacTka meoH R = T =9,20M. AHaJIOTHYHO OINpeAesisgeM IOTPEMIHOCTh HM3MepeHHH

AU

AR = T =0,40M. Omegem: (9,2 = 0,4) Om.

Omeem 6 6aanxe: 9,20,4.

2.

Pewenue. O6beM Boabl, HaJIUTOH B MeH3ypKy paseH 150 mu. s —
HaXO0XKJEHHs IIOTPEIIHOCTH H3MEPEeHHH OIpefelHM IIeHY [JeJIeHHA 7o

mKanbl AV = ———— = 2 ma. Omeem: (150 + 2) ma.

Omeéem é 6nanke: 1502.

3-

IlnAa mnpoBeleHUA ONbITA YYEHWK HAJWJI BOAY B MEH3YPKY.

Illkana MeH3ypKM NPOrpajyHMpPOBAHA B MHMJIJIHJINTPax (MJi).
IlorpemnocTs n3MepeHnii 00'beMa paBHA IeHe HeJeHHUs IMKAIBI

MEeH3ypPKH. SalWIIATe B OTBET BEJUYHHY O00beMa HAIHUTOH

YYEHHMKOM BOJABI C Y4E€TOM MOTPEIIHOCTH M3MEpPeHHH. —i%

Omeem.: ( + ) MI.

150 -130

10

YueHHUK na3yyaer cBOIicTBa MasiTHHKOB. B ero pacCnopsKeHHH MMEITCA MaATHHUKH, IIapaMeT-
PbI KOTOPBIX IIPDUBEAEHbI B Taﬁnnne.
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Kakne u3 MagTHHKOB HYKHO MCIOJIB30BATh [AJS TOTO, YTOOBI HA OIBITE OOHADPYKHUTh 3aBUCH-
MOCTH IIEPHOJA KOJIeOaHNHA MasATHUKA OT €ro AJUHBI?

Ne O0BbeM CHJIOHIHOTI'O Marepuaj, 13 KOTOPOTO CJhe-
HnuHa MaAaTHUKA
MasATHHUKA HIapuKa JIaH IIapuK
. 1 1,0m 5 cm® CTaJb
2 1,5 M : 5 cm® CTab
3 2,0 M 5 cm® AJIOMHUHUHA
4 1,0m 8 cm® CTaJIb
5 1,0m 5 cm® MeIb

B oTBeTe 3anuninTe HoOMepa BBIOPAHHEIX MasATHHUKOB

Omaem: | [ |

Pewenue. Tlepuog xonebaHMii MasiTHUKA 3aBHCHT OT HECKOJNBKHUX IapamerpoB. Ilia Toro, 4TobsI
MIPOBEPUTH 3aBUCHMOCTH IEpHOJa KoJeGaHWil UMEHHO OT AJIMHBI, HYXXHO B3ATh MAATHHUKH, ¥ KOTO-
pHIX pa3Has [JJINHA, & OCTAJIbHBIE ITIapaMeTPhl COBIIAAAIOT.

Omeem 6 6ranke: 12 (mnu 21).

3apaum AnNA CaMOCTOATENbHOro PeluIeHnA

1. DBrina BHIABHHYTa THIIOTE3a, YTO pa3Mep AeHCTBUTEJHLHOrO H300pa’KeHHs IpeaMeTa, COo3ha-
BAeMOro cobupamwiIneii JUH30M, 3aBHUCHUT OT ONTUYECKOH CcHJbl JUH3BI. HeobxomauMo skcmepu-
MEHTAJIbHO IIPDOBEPHUTH 3Ty THUIIOTE3Y. Karme ABa OmbITa MOXXHO IIPDOBECTH IJA TAKOro HCCJie-

| |
1) 2) 3) 4) 9)

B orBeT 3anuninTe HoMepa BHIODAHHEIX OIEITOB,

Omeem: [:I:

2. Heo6x0A¥MO IKCIEPUMEHTAJBbHO HM3YYHTh 3aBHCHMOCTb YCKOPEHMSA TeJjla, CKOJIb3SAIIEro IIo
III€POXOBATON HAKJOHHOM IIJIOCKOCTH OT KOo3(HIIMeHTa TPeHuA rpysa o IockocTs. Kakue nse
YCTaHOBKM U3 N300pa’keHHBIX HUKE CJIEeAYyeT BhIOpaTh, YTOOBI IIPOBECTH TaKOe MCCJIefoBaHue?

2a %\ 20 %\ lﬂ\
7 “/ ~ / /
2u 2u

1) 2) 3) 4) 5)

B oTBer 3annmuTe HOMepa BEIOPaHHBIX YCTAHOBOK.

Omeem: :l:l
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S.

Ilyyox Gemoro cBera, NpPOMAA Yepe3 NpPU3MYy, pasjaraercs B CIeKTp. Duljia BBHIABHHYTa THIIO-
Te3a, YTO IIHMPHHA CIEKTPa, MOJyY4aeMOro HA CTOSAINEM 3a IIPU3MOH 3KpaHe, 3aBHCHT OT Ieo-
MEeTPHYECKHMX pasMepoB npuambl. Heod0xoauMo 9KCIIEPHMMEHTANBHO IPOBEPHTH 3TY THIIOTE3Y.
Kakue aBa onsiTa HYYXHO IIPOBECTH AJS TAKOr0 HCCIefOBaHUA?

e g i
¥ I 1 i i 1 H

B oTeeT 3anumnTe HOMEepa BEIOPAHHEIX OLBITORB.

Omeem: D:

KoHaeHCaTOp COCTOMT M3 ABYX KPYIJIBIX IJIACTHH, Pa3fieIeHHBX BO3AYIIHHIM IPOMEKYTKOM.
Kakue nBa KOHAEHCATOpAa HYXKHO MCIIOJB30BaTh, YTOOBI 3KCIIEPUMEHTAJIHHO YCTAHOBHUTH, 3a-
BHCHUT JIM 3JIEKTPOEMKOCTb KOHAEHCATOPA OT PACCTOSHUA MEXKIY IJIacTHHAMu?

D T o —_— N —
: 5 S S v
1) 2) 3) 4) 9)

B oreer sanumure HOMeDpa BLIﬁpaHH'hIX KOHIIEeHCATOPOB.

Omeem: :I:'

Y4eHHK M3ydaeT CBOMCTBA CIJIBI TPEHUSA CKOJIbKEHHs. B ero pacnopsa:XeHHU HMEIOTCA yCTa-
HOBKH, COCTOSIIME N3 TFOPHU30HTAJBHOH ONOpPHI M CILIONIHOrO Teja. IlapamMeTpsl ycTaHOBOK
IpuBeeHEI B Tabiaule.

Kaxue m3 yCcTaHOBOK HYXXHO HMCIIOJIb30BaTh AJIA TOTO, YTOOBI Ha OMNbITe OOHAPYKUTh 3aBUCH-
MOCTBL KO3(duIenTa TpeHUs OT Maccel Tena?

Ne Marepuaj, U3 KOTOPOTO
MaTepuas Onopsl O6BeM COJIOHIHOTO TeJja
YCTAHOBKH CHEJIAHO TeJIO

1 CTaJb 25 cm® CTaJIb

2 CTAJb 50 cm® CTaJb

3 CTaJb 25 cm® ATIOMUHHAN

4 9yIryH 25 cm® CTaJb

5 YYTr'yH 50 cm® Melb

B orBeTe 3anmmmuTe HOMepa BRIGDAHHBIX YCTAHOBOK.

Omeem: l:l:l
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6.

Hyxuo nposecTu sabopaTopHyI0 paloTy IO OGHAPYKEHHMIO 3aBHCHMOCTH COIPOTHBJICHHUSA

NPOBOAHMKA OT ero xamamerpa. Kakue nBa NMpOBOAHMKA M3 NEpPEYMUCJEHHBIX B Tabiaune Heob-
XOJHMO BRIGpaATh, UTOOBI IPOBECTH TAKOe MCCIefoBaHUe?

Ne

IIPOBOTHHUKA HAnuHa nposoguuka | JlnameTp IPOBOAHMKA Marepuan
1 oM 1,0 mm Menb
2 10 m 0,5 mm Melb
3 20 m 1,0 Mmm Meab
4 10 M 0,5 Mmm ) aJIOMHUBHH
5 10 m 1,0 mm Mean

B oTBeTe 3anuInuTe HOMepa BHIOPAHHEIX IMMPOBOAHHKOB.

Omeem.: :D

C momoinbio 6apomMeTpa MPOBOAUJINCH M3MepeHusA aTMochepHOro naBjieHHA. BepxHAA IIKaja
6apoMeTrpa mporpaayupoBaHa B Klla, a HM)KHAA mKajga — B MM pPT. cT. Ilorpemnaocts name-
peHMi faBJIeHUS paBHA IieHe AeJIeHHUA LIKaJIkl 6apoMeTpa.

3amuinuTe B OTBET BeJHYHHY aTMocdepHOro JaBjieHHs, BeIpakeHHoro B Klla, ¢ yuerom mo-
TrPEITHOCTH M3MEPEeHHH. '

Omeem: ( + ) xIla.

YueHHK M3MEpAJ CHIY TAMECTH, AedcTBYyOINy0 Ha rpys. Ilokasanus au- 5H
HaMOMeTpa IIPHUBEOEHLI HA PHCYHKeE. HOI‘pEII[HOCTb H3MEpeHHuA paBHAa IleHe
OeJIeHUs JHUHAMOMETpPA. JalMIIHTe B OTBET BEJUYHHY CHJIbBl TAMECTH, Ael-
CTBYIOIIEH Ha Ipys, ¢ YYeTOM MOTrpPellHOCTH H3MEepeHHH.

2

|D

Omaeem: ( e ) H.

T

ey

H[
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10.

ITpu m3amepenum nepmoga KosiebaHMN MasATHUKA OBLIO M3MEPEHO BpeMs, 3a KOTOpOe COBep-
maeTrca 20 xosnebanmii, KoTopoe oKasajoch paBHEIM 18,0 c. IlorpemHocTs n3MepeHNs BpeMe-
HU coctaBuiaa 0,2 ¢. 3anumnuTe B OTBeT M3MEPEHHBIH mepuoa KoJieDaHHI ¢ yYeTOM NoTrper-
HOCTHU M3MEpEeHHIA.

Omeem.: ( + ) c.

KocMoRaABTHEI McCieioBaii 3aBHCHMOCTb CHJIBI TSKe- F ’x{

CTH OT MAacChl Tejla HAa OTKPHITON MMM ILIaHeTe. Pe- 20

3yJIbTAThl U3MEPEHUI IIPEeACTaBJIeHbl B Buhe rpaduxa o

Ha PUCYHKe. 15 =
ITorpemuOCTE, M3MepeHHa Macchl paBua 0,1 Kr, cu- 10

ael — 1,5 H. )

YeMy paBHA € YYeTOM IOTPEIIHOCTH H3MEpeHHM 5 /r/ d

Macca Tejla, Ha KOTOpPOe HOEeHCTBYeT CHMJa TAMKECTH

paBHas 12,5 H? 0 12 3 4 'mar

Omeem. ( + ) Kr.
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MTOIrOBAA PABOTA
MHCTpYKuMA NO BbINONHEHUIO paboTsi

IIns BBIMONHEHHA PabOTHI MO (Qusuke orBopuTcs 3 daca 55 mumyT (235 muryT). Pabora co-
cToMT U3 2 YacTeil, BKAKUaouux B ceba 31 samanue.

B saganuax 1-4, 8-10, 14, 15, 20, 24-26 oTBeTOM sABJsSeTCA IeJI0€ YHUCJO HJIM KOHEUHAHA
necATuuHad Apobb. UMCIIO 3amuiuMTe B IIOJIEe OTBETA B TeKCTe paboOTHI, a 3aTeM IEpEeHEeCcHTe IO
IpUBeJeHHOMY HM)Ke oOpasiy B OiaHkK orBera N 1. EauHuns usmepeHus GpU3NYeCKUX BEJIUIUH
MUCcaTh He HYXKHO.

Omeem: 7 ) 5 cM. B 6aanke: 3 7 9 5

OrBeToM K 3amaHuam 5—7, 11, 12, 16-18, 21 u 23 saBiadeTcsa NOCIeAOBATEJIBHOCTb ABYX
nudp. OTBeT 3anuuInTe B IOJEe OTBETA B TeKCTe PabOTHI, a 3aTeM IePEeHeCUTe IO NPUBEJeHHOMY
HIKe 00pasily 6e3 mpoGeJioB, 3alsThIX U APYTUX JOIOJHUTEIbHBIX CUMBOJIOB B GJIaHK OTBETOB Ne 1.

Omeem: AlB B 6aanrxe: 7 4 1

41

OTBeToM K 3amaHuo 13 aBiasercda ciaoBo. OTBeT 3allMIINTE B IOJie OTBETa B TeKcTe paboThl, a
3aTeM IepeHecHTe II0 NPUBEAEeHHOMY HUKe o6pasiny B 6JaHK oTBeTOB Ne 1.

Omaem: BIIPABO . B 6nranke: 13 ﬂn PIA B0

OrBetoM K 3agaHuio 19 u 22 aBasitoresa asa uuciaa. OTBeT 3aIMUINTE B IOJIe OTBETA B TEKCTE
paboThl, a 3aTeM MepeHecuTe II0 NPHBEeNeHHOMY HMKe o0pasiy, He pasfelds 4YHucja IpobesoM, B
6JaHK oTBeTOB Ne 1.

Omeem: (1,4 * 0,2) H. B 6nanke: 221 ] 40 ) 2

OtBer K 3amanuaM 27—-31 BKawuyaerT B cebA MOAPOOHOE OIMMCAHHE BCEro XO[a BBIIIOJHEHHUA 3a-
naHus. B 61aHKe orBeToB Ne 2 yKa)KUTe HOMED 3aJaHUA U 3aIHIIATE ero IIOJHOe pelleHue,.

IIpu BEIUMCIEHHAX paspelraercsa HCIOJIb30BaATh HEMMPOTPAMMUHDPYEMBIH KaJbLKYJIATOP.

Bee 6manxu EI'D samosHATCA APKHMH YEpPHBIMH 4YepHHJIaMu. J[onmycKaeTcsi HCIIOJb30BaHHUE
rejieBOi, KallWJIJISDHOU WIH IIePLEBOH pPYUYEK.

IIpu BBINOJIHEHHUHU 3aJaHUA MOXKHO II0JIb30BATLCSA UEPHOBHKOM. 3alllCH B UEPHOBHKE HE yUYH-
TBHIBAIOTCA IIPH OLEHHBAHUHU PabOTHI.

Basnnbl, mosydyeHHBIEe BAMHU 3a BBLINOJIHEHHBIE 3aJaHus, cymmupyiorcda. IlocrapaiiTeck BbIIOJI-
HUTb KaK MOXXHO 00JbIlle 3aflaHuii 1 HAOpaTh HauboJblllee KOJHUUECTBO 0aJjIoB.

HAlenaem ycnexa!

Huoxke mpuBeseHbl CIIpaBOYHBIE HAHHBIE, KOTOPble MOTYT ITOHAZOOMTHCHA HAM NIPU BHIINOJIHEHUU
paboThI.
Hecamuyunovie npucmasxu

Haumenosanue | O6o3nauenue | Mnuoxurenr | Haumenoanue | O6o3nauenue | MHoxHTEID
rura T 10° CaHTHU C 10°°
Mera M 10° MUJLIIA M 107°
KHJIO K 10° MHKPO MK 10°
TeKTO r 10° HaHO H 107
Jenu I 107! IHKO o 107
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Koncmanmut

YHCJIO T

YCKOpeHHe CBOGOMHOrO NajeHusa Ha 3eMie
rPABUTAIIMOHHAS IMOCTOAHHASN

rasopasi IOCTOSIHHASA

nmoctosiHHass BosabiiMaHa

HOCTOSHHAA ABOTafipo

CKOPOCTh CBETA B BaKyyMe
K03 pUIeHT TPONOPIIUOHANILHOCTH B 3aKoHe KyJsona

MOAYJIb 3apdAja 3JeKTpPoHa (3JIeMEeHTapHBII 3JIeKTPUUECKHHA 3apsn)
nocrosaHHasa Ilaanka

n=3,14
g =10 m/c?
G = 6,7-10"" H-Mm?/xr?
R = 8,31 Ix/(Moap-K)
kE=1,38102 /K
N, = 6-10?% moan ™’
c=310%m/c
1

4ne,
e=1,610"Kn
h = 6,6-107* Ilix-c

k= = 9-10° H-m?/Kn®

Coomnouwenue mexndy pasnuinvimu edunuyamu

TeMIeparypa 0K =-273°C
aTOMHAasA eJHUHHI[A MAaCChI 1 a.e.m. = 1,66-10 2" kr
1 aToMHass eAMHHUIIA MACChl 9KBHBAJIEHTHA 931,5 MsB

1 571eKTPOHBOJIBT 1 5B = 1,6:107"° II:x

Macca wacmuy

9JIEKTPOHA 9,110 % kr ~ 5,510 a.e.m.

MPOTOHA 1,673-10 % kr ~ 1,007 a.e.M.

HeiiTpoHA 1,675:10%" xr ~ 1,008 a.e.m.

IHanomnocmo IOACOJIHEYHOTO MacJja 900 RI‘/M3
BOZABI 1000 xr/m* AJIIOMMHUSA 2700 xr/m°
IpeBecHHBI (COCcHA) 400 xr/m® JKeJjesa 7800 xr/m*
KepocHuHa 800 xr/m> pTYyTH 13 600 xr/m®

Yoeavnaa mennoemrkocmo

BOABI 4,2:10° I /(xrK) ATIOMUHASA
abaa 2,1-10% Iz /(xr-K) Meau
JKeJsesa 640 I>x/(xrK) YyyryHa
CBHHIIA 130 Ix/(xrK)

900 Ix/(xrK)
380 Hx/(xrK)
500 Ix/(xrK)

Yoeavnan menaoma

napoo6pa3oBaHUA BOABI 2,3-10° iox /xr
[JIaBJIeHUS CBHHIA 2,5:10* II»x /kr
TJIaBJIEHUSA JIbAA 3,3-10° II>x /kr

Hopmanvrvie ycnoeua paBieHUE 10° I1a, Temneparypa 0 °C

Monsapnasn macca

asora 28:10°% kr /MOJIb KHCJIOpoJa
aprosa 40-1073 kr/Mounb JUTUSA

BOJOpOJA 2-10’3,Kr/ MOJIb MoJINbIeHa
BO3AyXa 29-1072 kr /MOJIb HeoHa

reJus 4-1073 kr/mMous YIJIEKHUCJIOTO Trasa

32:107% kr/moum
6-107% xr/moun

96-10% kr/mMoup
20-1073 kr/Moub
44-1073 kr/Moub
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BAPUAHT 1

Yactb 1

OtBeTamu k 3agaHuam 1-23 aBnsoTCs uudpa, CNoBO, YUCNO UMK NOCNEefoBaTEeNbHOCTL LUMMP Mnu

yucen. 3anuwute OTBET B None oTeeTa B Tekcte paboTkl, a 3ateM nepeHecute B8 BJTAHK OTBETOB Ne 1
cnpasa OT HOMepa COOTBETCTBYIOLEro 3afaHus, Ha4YMHasa C NepBon KNeToyku. Kaxabii CUMBON NUwwnTe B
OTAENbHOW KINeTovke B COOTBETCTBUM C NpUMBEAEHHbIMM B GnaHke obpasuamu. EanHuubl namepenus cu-
3M4YECKUX BENUYUH NUCATb HE HYXHO.

1.

x, M

3aBHCHUMOCTh KOODAMHATEHI X BEJOCHIIEIHCTA OT Bpe- 200
[ [
MeHH ! NpejcTaBiieHA Ha pucyHke. Ompezenure Ipo- 150 L _ /J\!
eKIIMI0 CKOPOCTH BeJiocHIenucta Ha och 0x B HMHTEp- 100\ b 1 \\
Basie BpemerH ot 50 go 70 ¢? [ ; E
50— ——

Omeem: M/c. ‘

‘ ‘
0 10 20 30 40 50 60 70 t,c

KocmoHaBT Ha 3emie npursrusaetrca K Heil ¢ cunoit 800 H. C xakoil npubausuTe bH0 CHIOMH

oH OyJeT NpUTATrHBaTbCA K Mapcy, HaXoAsick Ha ero MOBEPXHOCTH, ecJH pazuyc Mapca B 2
pa3sa, a macca — B 10 pas mensIiie, yeM y 3emian?

Omeem.: H.

IITait6a, Ha4aB CKOJB3UTH BBEPX II0 JIEASAHOU rOpKe HOcJe ylapa KJIIOUIKOIA, npuobpesa y
BEPLINHBI TOPKH CKOPOCTb, PaBHYIO & M/c. HeMy paBHAJACH CKOPOCTh INaM6BI mocie yaapa,
ecsiu BeicoTa ropku 10 m? TpenueMm maiiGul 0 jen npeHebpeun.

Omeem M/c.

IlonseurenHpIH Ha npykuHe mapuk Maccoi 100 r cosepmaer rapMoHHYecKue KosieGaHus
BJIOJib BEPTUKaJIBHOII npaMoii. Kakoil gomkHa GuITh Macca IIApPHKAa, IOABEIIEHHOTO K TOH JKe
IpyXuHe, yToOR! Nepuosa ero Konebanuii GuII B 2 pasa 60JbIIe IepBOHAYATLHOrO?

Omeem: r.

B rabiune npuBeseHBl pe3yJbTAThl U3MEPEHUS MOAYJA CKOPOCTH Teja (MaTepHaJIbHOM TO4-
KH), OpPOIIEHHOI0 C IOBEPXHOCTH 3€MJIM BEeDPTHKAJbLHO BBEPX B MOMEHT BpeMeHH t = 0, B 3a-
BUCHMOCTH OT BpeMeHHU. BribepuTe ABa BepHBIX yTBEDXKAEHWs HA OCHOBAHMM NAHHEIX, IIPH-
BeJEeHHBIX B Tabuue.

Bpewms, c 0510 |15 |20 | 25| 30| 35| 4,0 |4,5|5,0

Mogy.s 20 15| 10| 5| 0| 5 | 10! 15]2]|25
CKOpOCTH, M/C
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1) B momenT Bpemenu t = 1,0 ¢, Tes0 Haxoauaoch Ha BeicoTe 20 M OT IOBEPXHOCTH 3€MJIH.
2) Ha BricoTe 30 M OT IOBEPXHOCTH 3eMJIH MOAYJb CKOpocTH TeJsa Gbiin paBeH 10 m/c.

3) HauasnnHas ckopocTh Tesa 6bljIa paBHa 20 M/c.

4) Teso NOAHANOCH HA MAKCHMAJILHYIO BLICOTY B MOMEHT BpeMeHH ¢ = 2,5 c.

5) MaxcuMaJbHas BLICOTA IOABEMA TeJjia COCTaBMIa 35 M.

Omeem: I:E

Bpycoxk, mexxamuii Ha rOPHM30HTAJILHOM JHCKE, BpPAIlllaeTCA BMECTEe C HHUM C HEKOTOPOH yrJio-
BOM ckopocthio. Ilepuwon BpameHus Aucka yseawmuduwau. IIpu aTom nosnoxkesHue Opycka Ha
OUCKe OCTAJOCh MpeXHUM. Kax M3MEeHHJNCH IIPH 3TOM YIJIOBasg CKOPOCTH AUCKA U IEHTPOCT-
peMHuTeJIBHOe YCKOpeHue Opycka?

A KaXkaoil BeJIMUMHBI ONpPeAenuTe COOTBETCTBYIOIIUIT XapaKTep U3MeHeHHA:

1) yBesmuniace

2) yMeHBIINJIACH

3) He U3MEHMJIACH

Sanumute B Tabauiy BhIOpaHHbIe HMUGDHI A KaKAOH dusuueckoit BesuumHb. [{udpsr B
OTBETEe MOTryT IOBTODATHCAH.

YrioBas CKOPOCTh AUCKA ITenTpocTpeMuTenbHOE YCKOPEHHE OpycKa

Ilon peiicTBueM mOCTOSIHHON cuisl F, HanpaBJIeHHOM IMOJ YIJIOM O K
rOpM30HTY, OpYCOK Maccoili m JABHI)KETCA PAaBHOMEPHO II0 I'OPHU30H-
TaJIbHOM IIePOX0oBaTOil nmoBepxHocTH. Pafora cmiabl F mo nepemelne-
HUIo OpycKa 3a BpeMs ¢ paBHa A.

YCTaHOBUTE COOTBETCTBHE MEXIYy (PU3NUECKUMM BeJIWYHMHAMU U

dopmynamMu, II0 KOTOPHIM UX MOYKHO PACCUUTATD.

K xaxpmoit mosunuu nepsoro croibua noabepure COOTBETCTBYIOIIYIO IMO3UI[MIO BTOPOTO M 3a-
MUINNUTe B TabauIity BeIOpaHHBIE HUMPHI II0]] COOTBETCTBYIONIUMHU OyKBaMHU.

DPU3BNYECKHUE BEJIUYMHBI DdOPMYJIBI
A) x03dOUIIUEHT TPeHUA MeX Y 1 A
6pPyCKOM M ILIOCKOCTBLIO ) tFcosa
B) ckopocth aBukeHUsa GpycKa 9 Fcosa
) mg — Fsina
A
3) tuF cosa
4) Fsina

mg — Fcosa

Omeem:
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10.

11.

12.

Ha pucynke npusefieH rpaduK 3aBUCHMOCTH [AaBJEHUS HIeaILHOTO p
rasa OT TeMIepaTyphi IpH NocToasHHOM o6beme. Kakoii Temmeparype
COOTBETCTBYeT TOuKa A? 70
A B ,C
Omeem: ____ °C. )

3a oauH IUKJ paboThl TENJIOBOH ABUTaTe b IOJyUaeT OT HarpeBaTeasa 5 KI[»K TemJoTei U oT-

paet xouoguabHUKY 2 KI[K Ttemnorel. Oupegenure KIII aToro aBurares.

Omeem.: %.

Ha pucyHKe mpeacraB/ieHa 3aBUCHMMOCTL TEMIIEPATYPhI
NEePBOHAYAJIBHO KHUJKOr0 cepedpa OT KOJHMYEeCTBA BBI-
IEeJIEHHOH UM  TeIJOTHI. Onpegenure, Kakoe

KOJIH4YeCTBO TeIlJIOThlI BBIIEJIMUJIOCH IIPDH KpPHCTaJLJIN3a-

|
1
1
]
]
t
t
'
1
1
1
1

uu cepebpa. i -
. pebp 0 2 4 6 8 10 Q,k[lx

Omeem.: KJx.

l'padpuk HUKINIECKOrO mIpomecca, IIPOBeJeHHOr0 C OJHHM MojJeM  y A
H/leaJIbHOTO ra3a, IOKa3aH Ha PHUCYHKe. B
BribepuTe B3 NpPeAJIOKEHHOTO MEPEeYHA ABa YTBEPXKAEHHSA, KOTOPBIE )
COOTBETCTBYIOT pe3yJIbTaTaM IIPDOBEJEHHBIX 9KCIEePHMEeHTAJbHBIX
HaOJIOAeHUH U YKaXKHTe UX HoMepa.

1) Ha yuacTke AB BHYTpeHHAS 9HEPIruA rasa yBeJIMUMBaeTCH.

2) IlpeacTaBJIEHHBIN ITHKJ ABJISETCA IIUKJIOM TEILJIOBOTO ABUTATENSA.
3) Ha yuactxke BC ras mosmyyaer KOJIHN4YECTBO TEIJIOTHI.

4) Ha yuyactke CD pabora rasa oTpunaTteJbHa. : D
5) Ha yuactke DA BHyTpeHHsAs 3Heprus rasa yMeHbIIaeTCH. T

Omeem: l:[:)

WneanbHplii OJHOATOMHBIN ra3, Macca KOTOPOI'O IIOCTOsIHHA, IIe-

pexomuT U3 cocrosiHms 1 B cocrosHme 2 (cM. amarpammy). Kax ""[' 1 [g [ ]
B T
U3MEHSIOTCA IIPH 3TOM JiaBjleHHMe Ira3a M ero BHYTDeHHAS SHep- ] {
1

rua’? | }
JI1a KaA0il BeJIMYHHBI NMOAGEPHTE COOTBETCTBYIOIUM XapakK- | |
Tep H3MEeHEeHHA: 0

1) yBennuuBaeTca

2) yMeHbIIaeTcA

3) He U3MeHAETCHA

Bamummure B_Tabauiy BhIOpaHHbIE WU@PHI A KaxJAol (PU3NYECKOH BEJMYUHBI. IIundpu B
OTBETE MOI'yT IOBTOPSATHCH. ‘

JlaBieHue rasa BHyTpeHHsAs 9HEpPrus rasa
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13.

14.

15.

16.

Ha PHCYHKeE€ IIOKa3aHbl ABa MINapaJljieJIbHbIX AJUHHBIX ITPOBOJ-

HUKA ¢ TokKamu I, u [;, pacHOJIOKEHHBIX MePNeHAUKYJIADPHO A
IJIOCKOCTH pHCyHKa. Kak HampaBieH (66epx, 6HU3, 621€60,
énpaeo, om HabGawdamens, Kk nabarwdamenio) BEKTOD B wun- a a
OAYKIMA MATCHUTHOI'O MOJIA, CO3JaBAE€MOro 3THMH IPOBOJHHUKA-

MU B TouKe A? OTBeT 3anuinuTe CJI0BOM (CJIOBAMH).

Omeem: .

HarpeBaTenbHBIH 9JIEMEHT COCTOMT M3 TPeX OOWHAKOBEIX cnupaseil. Ilepsas crupaib mocjeno-
BaTeJILHO MOAKJIIOYEHA K JBYM ADYTHM, COeAIHHEHHBIM MApaJIIeJbHO. JJIEMEHT MOAKJIIOUEH K IIe-
M IOCTOAHHOIO TOKa. BO CKOJIBKO pa3 yBEIWYHUTCA MOIITHOCTH, HOTPe6iigieMas 3THM 3JIEMEHTOM,
€CJIM HanpsKeHHe, IOJaBaeMOe Ha HEro, YBeJHYHThH B 3 pasa, a MEPBYIO CIIMDAJIL 3aMEHHUTH Ha
JIpYTyio ¢ CONPOTUBAEHHEM B 4 pasa 6ospIum?

Omeem: .

B n3o06pakeHHOM Ha PUCYHKe KoJebaTeJlbHOM KOHTYpe HalI0AalTcA
coOCTBeHHbIE 3JIEKTPOMATHUTHBIE KoJjieGaHus ¢ mepuogom 1 Mic. Ye-
My Oyaer paBeH mepuoA KoJjie0aHHil B KOHType, ecam KJaiou K mepe-
BECTH M3 MOJIOXKEHHA 1 B mojioxkeHue 27?

Omesem: MKC.

JIBe KaTyImIKKU HaZeThl Ha KeJe3HBIH cepAeYyHUK, KaK IIOKa3aHO Ha pucyHke. Ilo mpasoit ka-
TYIIKe NPONYyCKalOT TOK, KOTOPHIi MEHSIeTCS COIJIaCHO IpHBeleHHOMY rpaduky. Boibepure
B BEPHBIX YTBEPXKJEHHUS O IIpolleccax, MPOUCXOAAIINX B KaTyIIKax.

( i, A A

9 [ | [ R T :

1 i

0 P
— == 1 2 3 4 s5bhe

1) MHEAyKIMA MarHATHOTO IIOJS B CepJeyHHMKe B HMHTepBajie BpeMeHH oT t =0c go t =1 c
PaBHAa HYJIO.

2) AMnepMmeTp HOKAa3bIBaeT HaJMUHE TOKA TOJbKO B IIPOMEXYTOK BpeMeHH OT t = 1c gmo
t=2c.

3) Ilokaszamma aMIepMeTpa MaKCHMAaJbLHBEI B IIPOMEXYTOK BpeMeHH oT t = 1l c mo t = 2 c.

4) IloxasaHusa aMIepMeTpa MaKCHMMAJbHEI B IIPOMEKYTOK BpeMeHU oT t = 2,0 c jo t = D ¢,

5) Mogynr IC MHAYKOHMHM B JICBOM KAaTyIIKe MHHHAMAJEH B MPOMEXYTKAX BPEMEHH OT
t=0cmpmot=1cunort=2,0cnmot=2,5c.

Omeem.: l:l:'
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17. Mexay nnacTMHaMM IJIOCKOTO KOHAEHCATOpA HAXOAUTCA AUaIeKTpHUK. KoHzeHcaTop 3a-

PAANJIN OT aKKyMyJadaATOpa, IOCJieé 4Yero, OTKJIYHB KOHIEHCATOp OT aKKyMyJdaATopa, yiAa-

JIAJIN AUIJJIEKTPDHUK M3 KOHJeHcaTopa. Kak uamenarcsa IIPH 3TOM €MKOCTh KOHIAEHCaTopa u

BeJIMYMHA 3apAja Ha ero obKjgagkax?

Jas xaxa0oi BeIUUYMHBI OIPEAESINTEe COOTBETCTBYIOIINI XapaKkTep U3MEeHEeHHA:

1) yBesauuurcsa
2) yMeHBIIIUTCA
3) He U3MEHHUTCA

Sanumute B Tabsuny BeIGpaHHBIE IUMPH AJIA KaxXJod ¢usnueckoil Beawmuyusbl. Iludpul B

OTBeéTe MOTr'YyT IIOBTOPATHCA.

EmxocTs KOHAEeHCAaTOpa

BennunHa 3apsasa KOHAEHCATOPA

18. VYcraHoBHTe COOTBeTCTBHE MEXIAy (OpMyJaMH [ BhEIUMCACHHUS (PU3UYECKMX BeJIMYHMH Ha

y4yacTKe IlelIM ITOCTOAHHOI'O TOKa, coAepKallero pe3amcTop, 1 Ha3BaHUAMH 3THUX BEJIHYHH.

B dopmynax ucmoab3oBaHE! 0003HaueHUsA: I — cuia Toka Ha yuacTke nenu; U — Hampssxe-

HHE Ha y4YacCTKe LielIH; R — COIIPOTHUBJIEHHUE PE3HUCTOpa.

K xaxmoil mo3HIMH OepBOro cTojblia moAdepuTe COOTBETCTBYIOIIYIO HO3HI[MIO BTOPOI'O M 3a-

MUIINTE B TA0JIHUILY BHOPaHHBIE OTUGMPHI IO COOTBETCTBYIOIINMU OYKBaMH.

POPMYVYJIBI PVISBUYECKHUE BEJINYNHBI
A) g 1) sapsan, NPOTEeKUINi Yepe3 pPe3UCTOP
I 2) cmia TOKa 4epes Pe3UCTOpP
U? 3) MOIIIHOCTH TOKAa, BBHIZEJAIOMAACH HA Pe3ucTope
B) R 4) COmpoTHUBJIEHHE PE3UCTOPA
A B
Omeem:

19. B pesyibTaTe peaKnuu cuHTe3a sApa JeHTepHUs C AAPOM ;‘Z obpasyerca Axpo 6opa ¥ HEHATPOH B

coorBercTBUM ¢ peakuueii: ‘H + XZ — ''B + ,n. Onpeaemure MaccoBoe umcio X u sapsapg Y

(B eZMHHUIIAX 3JIEMEHTAPHOIO 3apsAjfa) AApa, BCTYIMBIIErO B PEaKIIMIO ¢ JeiiTepueM.

MaccoBoe uncao X
Omeem:

3apan Y

B 6aanrx omeemos MN:1 nepenecume moavko uucaa, 6e3 npo6enos8 u Opyzux O0noLHUMENb-

HblLX CUMB0.J108.

20. [Inuna snekTpomMarHUTHON BoJHHE paBHa 300 M. Kaxoii qo/kHa GHITH JIMHA BOJHBEI, YTOORI

sHeprus GOTOHA B Hell yBequuujach B 1,5 pasa?

Omsem: HM.
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21.

22.

Namyuenue nasepa NnpeacTaBisieT co6oi MOTOK (OTOHOB C MMITYJIBCOM p. ¥ CTAHOBUTE COOTBETCT-
BHe Me}xIy (PHM3MUeCKMMH BeJIMYHMHAMH, XapaKTepH3YIOUIMMH JaHHOe H3JIydeHHe, U GopMyJa-
MH, II0 KOTOPBIM HMX MOYKHO paccumTaTh (h — mocrosHHasa Ilnanka, ¢ — CKOPOCTh cBeTa B Ba-
KyyMe).

K xaxpoil mosunuy IepBoro CToJjbma MoaGEepHUTE COOTBETCTBYIOMIYIO IOSHIIMIO BTOPOTO M 3a-
OHIINTe B Tabauny BhIOpaHHBIE OU(MPHI IIOA COOTBETCTBYIOIMUMU OyKBaMH.

PU3BNYECKUE BEJINYUHBI DPOPMYJIbI

A) sueprus doroHa pc

1) —

B) uacTora nsnryuenusa h

h

2) —

p

3) pc
4) ph

c

Omeem:

Tonmury nmauyku us 500 smcToB GyMaru HM3MEpHAH C TOMOINLIO YUYEHHYECKOHM JHMHeHKH.
Tonmuua mayku oxasasnach (50 = 1) mMm. YeMy paBHA TOJIIIIHHA OJHOTrO JIUCTA GyMaru?
3alHIINTe B OTBET TOJINHHY OJHOIO JHUCTA GYyMaru ¢ y4eTOM IOrPEeITHOCTH U3MEpPEeHUH.

Omeem: ( + ) MM.

B 6arank omeemoe MNél nepenecume moabko uucaa, 6e3 npobenoé u Opyzux O0ONOLHUMENb-

HblX CUMB0J108.

23.

Heo6xoaguMo 9KCIEPMMEHTAJBHO IIPOBEPUTH THIIOTE3Y, COCTOAINYI0O B TOM, 4YTO pasMep
MHHUMOTI0O u300pakeHus mpegMeTa, CO3JaBa€MOr'0 COOMPAIOINEN JINMH30i, 3aBUCHUT OT OITH-
4YeCKOH CHJIBI JIMH3HI. YYE€HHMK IPOBeJ NATh ONBITOB. B Tabiauue mpuBeieHBl (POKYCHEBIE
paccToAHUA F JIMH3, HAXOAMBIINXCA B DACIOPAMEHHH YYEHHKA, a TaKyKe PAaCCTOAHHA S
OT IpexaMeTa OO JUH3BI. KaKkWe ABA ONLITA M3 NSATH, IPOBEJEHHLIX YYCHHUKOM, MOYKHO BBI-
6paTh AJIA MPOBEPKH ATOI I'MIOTE3EI.

N F, cMm S, cm
1 5 10
2 10 20
3 5 3

4 8

5 10

B orBeTe 3anmmuTe HOMepa BHIOPAHHBIX OIEBITOB.

Omeem:

A

b
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YacTts 2

OtBeToM K 3anaHuam 24—26 ssnseTtcs Ymcno. 3anuwute aTo Yucno B nosne oTeeTa B TekcTe paboTsl, a
3atem nepeHecute B BfIAHK OTBETOB Ne 1 cnpaBa oT HOMepa COOTBETCTBYIOLLENO 3aAaHusi, HaunHas ¢
nepeoi KneTtouku. Kaxabii CUMBON NUWWUTE B OTAENbHOMW KIETOYKE B COOTBETCTBUM C MNpuBeAeHHbIMU B
6naxke obpa3suamu. EAUHULIbI U3MEPEeHUS (PU3UHECKUX BENMUUUH NUCATHL HE HYXHO.

24. T'pys, sakpensieHHBIA Ha Npy»xuHe xkecTkocTbio 200 H/M, coBepmiaeT rapMOHMYECKHe KOJIe-
6aHuA ¢ aMmIuTynou 1 cm (cMm. puc.). Onpesenure MaKCHMAaJbHYI0 KMHETHYECKYIO dHEPTHIO
rpysa.

SIS NNNNNANANNNNANN

L) L
G AR A A A

Omasem: Jx.

25. Teauii HaArpeJd NIpPH NOCTOAHHOM JaBJA€HHH, B pe3yJbTATeé Yero OH COBepIIMI paboTy
8,31 kl»x. Macca reausa 0,04 xr. Hackoasko yBesnuniach Temmneparypa rasa?

Omeem: K.

26. ToueuHHH 3apAjA @, HaXOAAINUNCA B BeplIinHe A IpAMOYTOJbHOTO TpeyroabHuka (yroa C —

OpaAMOii), neHcTByeT ¢ cuaoit 2,5 - 10® H ma ToueunsIit 3apAl @, IOMEIeHHHEIH B BepIIUHY
C. Ecau 3apsaj ¢ mepeHecTH B BepHInHy B, TO 3apAnel OyAyT B3aMMOIEMCTBOBATL C CHJIOIN
16,0 - 10”° H. Haiigure OTHOIIEHME AC/AB.

Omeem:

He 3abyabte nepeHecty Bce oTBeThLl B 6naHk otBeToB Ne 1 B COOTBETCTBMM C UHCTPYKUWEN MO Bbl-
nofnHeHuo paboTsbl.

MonHoe pelweHue 3agad 27-31 Heobxoaumo 3anucatb B GrnaHke otreeTtoB Ne 2. Mpu ocopmneHun
pelweHus B 6naHke oTeeToB Ne 2 3anuwuTe cHavana Homep 3afdaxus (27, 28 U T. A4.), a 3aTeM pelleHue
cooTBeTCTBYloWEN 3aaaqn. OTBeThI 3anUCkIBanTe YeTKo U pa3bopumBo.
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27.

DJIeKTpUYECKas ILelb COCTOMT M3 rajJibBAHMUYECKOTO 3JJeMeHTa, peocrara, TpaHcdopmaropa,
aMIepMeTpa M BOJILTMeTPa, KaK MOKA3aHO Ha PUCYHKe. B HauaibHBI MOMEHT BpPeMeHH IIOJ-
3YHOK peocTaTa YCTAHOBJEH B KpaiiHee BepxHee IIOJIOXKeHHe M HemojsumeH. Omnupasck Ha
3aKOHBI JEKTPOAMHAMHMKH, O0BACHUTE, KaK OyAYT M3MEHATHCA IIOKa3aHUA NPUOOPOB B LPO-
Hecce IepeMelleHUs HOJA3yHKa peocrata BHM3. OIIC caMoMHAYKIMHN npeHe6pedub IO CpaBHE-
HUIO C &.

MeHeHUe KOTOPbIX Heob6xoaAUMO U OOCTaTOMHO ANA pelleHun 3agayu, a Takke maremaTtuyeckue npe06pa-
30BaHuA, pac4eTb! C YNCNEeHHbIM OTBETOM U Npu HeoOX0ANUMOCTU PUCYHOK, NOSACHAIOLLWIA pelleHue.

MonHoe npaBuNbHOE peLleHue Kaxaon us 3agay 28-31 AOMKHO BKIKOYATL 3aKOHbLI U (hopMynbl, Npu-

28.

29.

30.

ITo anuuHOBE gocKe Maccoi M = 2 Kr, Haxoaslnelcsa Ha &
o o o —-
rJIagKol FOPH30HTAJIBHOH IIIOCKOCTH, CKOJBL3UT Inamnba
maccoii m. Koadpdunuenr tpenus mexpy manboil u |m| M

pockoit pu = 0,2. B HayaJdbHBIH MOMEHT BPEMEHH CKO- _

pocTh maMdel vy = 2 M/c, a ZOCKA NMOKOUTCA. B MoMeHT

T = 0,8 ¢ maiiba mepecraer CKOJbL3UTL M0 AOCKe. Yemy
paBHa Macca mauoer m?

B cocyzne ¢ xxecTKuMH cTeHKamMu oobemom V = 0,02 M® HAXOAUTCS OXHOATOMHBIH MAEAIBHBII
ras npu aTMocepHOM AABJIEHHH. B KPBIIIKe COCYZa €CTh OTBEPCTHE IJIOIIALbI0 S, 3aTKHYTOE
npobkoit. MakcumasibHasAs cuja TpeHUuA NMOKoss F mpobxku o Kpasi orBepctua pasHa 100 H.
Ipob6ka BBRICKAKHBAET, €CJU rasy IepelaTh KOJHYECTBO TeIIOTHI He meHee 15 kI[:k. Omnpene-
JIUTe 3HAUEHHE S.

KBazapaTHylo paMKy U3 MeAHOM IIPOBOJIOKHM CO CTOPOHOI b = 5 ¢M mepemelaloT BLOJBb OCH
Ox mo riagkoii rOPU3OHTANBHON MOBEPXHOCTH C IMOCTOAHHOM CKOpocThio U = 1 m/c. Ha-
YaJbHOE IOJIOXKEHHEe pPaMKH M300paskeHO HA pUCYHKe. 3a BpeMs JBMI)KEeHHUSA paMKa ycIieBaeT
MOJHOCTBIO MPOUTHU MEMXAY MoJilocaMyd MarHurta. JJd moamepaHus MOCTOAHHOM CKOPOCTH

Hel) K paMKe NPDHUKJIAJbIBAIOT BHEIIHIOKW cuay F, HampaB/JeHHYIO BAOJL ocH Ox. Ompegenn-
Te CONPOTHUBJIEHHe NPOBOJIOKKM DAaMKH, €CcJIM cyMMapHas paboTa BHeIIHEH CHJIbI 3a BpeMsdA
nBukeHus A =2,5-10° Ix. Illupuna nontocoB marauta d = 20 CM, MArHATHOE IIOJIEe HMe-

eT pe3KyI0 rPaHHIly, OJHOPOIHO MeXXAYy MOJICaMH, a ero uHAyKnua B = 1 Ta.
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31. MomHOCTh HBJIyYeHHs Ja3epHOH YKasKM C AJIMHON BOJHBI A = 600 EM paBHa P = 2 MBrT.
Ounpegenute yucao GoTOHOB, N3JIyUaeMBIX YKa3Koii 3a 1 c.
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BAPUAHT 2

Yactb 1

yucen. 3anuwnte OTBET B None oTBeTa B TekcTe paboTol, a 3aTtem nepeHecute B BJTAHK OTBETOB Ne 1
cnpaBa OT HOMepa COOTBETCTBYIOLWLEro 3a4aHusA, HaunHan ¢ NepBoOi KNeTo4vku. Kaxabll CUMBON NUWIKTE B
OTAENbHOW KNeTo4ke B COOTBETCTBUM C NpuBedeHHbIMU B OnaHke obpasuamu. EQuHuubl namepenus cu-
3U4ECKUX BENMUYUH NUCATb HE HYXHO.

OtBetamu Kk 3apaHuaM 1-23 asnaoTca undpa, CNoBO, YACMO UMK NocneaoBaTenbHOCTL Unudp unu

1.

2.

Ha pucyHke npuBefieH rpadHuK 3aBUCHMOCTH CKODOCTH TeJla OT BPeMEHH IIPH €ro IpAMOJIH-
HeHOM ABMKEHUH BAOJL ocu X. Bce Besumumunl Beipaykensl B CA. OnpegpennTte NnpoexIuiio
YCKOpeHHUA Tejia Ha oCh X. '

Omeem: M/,

PaccrosaEmMe OT COYTHHKA O IEHTpa 3eMJH PaBHO TpeM paauycaM 3emiau. Bo CKONBKO pas

YMEHBIINTCA CHJIA IOPUTAXKEHHsS CIYTHHKA K 3eMje, eCJIH PacCTOAHHE OT Hero A0 IeHTpa
3eMJIH CTaHeT PaBHBIM MIECTH paguycaMm Seman?

Omeem: .

IlBe Npy>XMHBI UMEIOT OJMHAKOBYIO KeCTKOCTb. IlepBas u3 HuX pactamyra Ha 1 cm. Ilo-
TeHNUaJbHAsA 9HEPruA BTOPOH NPYXKUHEI B 4 pasa GoJsblle, ueM mepBoii. OmpegmenuTe, ue-
MYy PaBHO pacTAK€HHEe BTODPOM NMPY>XUHHI.

Omeaem: CcM.

ITo mavEEOMY mIHYpDY pacmpoCTpPaHseTcsi BOJHA. B OAMH M3 MOMEHTOB BpEeMeHH ¢opMa

UIHYpPa OKasaJlach TaKoil, KaK I0Kas3aHO Ha pucyHKe. CKOpPOCTH paclIpocTpaHeHHA KoJjebHa-
HUH no mIHypy paBHa 2 M/c. Yemy paBHa yacToTa KoJje6aHmii?

Omeem:
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Ha pucynxe usobpaxkeH rpa@ui 3aBUCHMMOCTH KOODAMHATHEI OYCHUHKH,

o o x
cBOOOZTHO CKOJIB3AINEH 110 FOPU3OHTAJILHOM cmuile, OT BpeMeHH. Ha oc- 4 2
HOBaHUM rpa)ukKa BbIOepHUTe JBa BEPHHIX YTBEDPXKIEHHUA O ABHXKEHUHU OY- 1
CUHKH.
»
1) Ha yuacTke 1 gBukeHHe SBIAsIeTCS PAaBHOMEPHEIM, 4 HA y4acTKe 2 — 0 t

PaBHOYCKODPEHHBIM.

2) Ilpoexknusa yckopeHHs OYCHHKH yBeJIHYMBAETCA Ha 0O0OMX y4acTKax.

3) Ha yuyacTke 2 nmpoeKIus YCKOpPeHUs OYCHHKH IIOJIOMKHTELHA.

4) Ha yyacTke 1 6ycMHKa IIOKOHMTCS, a HA y4acTKe 2 — OBHIKETCA PABHOMEPHO.
5) IIpoeknusa yckopeHua GYCHHKHU Ha O0OMX y4aCTKaxX paBHa HYJIO.

Omeem: |:|:]

I'pys, mogBellleHHBIN K OmMOpe Ha HUTH, IMOJHOCTHIO IOrPY3UJH B cocyZ ¢ Bogoi. Kak uame-
HATCA JeHMCTBYIOINNe Ha rpy3 cHia ApxuMeJa U CUJIA HATAXKEHUA HUTH, €CJH MacCy rpysa M
ero obbem yBeauuuTh B 2 pasa? Ina ka'kmoil BeIMYMHBLI OOpEREIUTE COOTBETCTBYIOIIHUI Xa-
paKTep M3MeHEeHUs:

1) yBenuuunachk

2) yMeHBIINJIACh

3) He UBMeHUIACh

Sanumute B Tabiuny BHIOpaHHBIE IHUMPH 1A KaKAOH pusuueckoill BeauduHbl. Lludper B
OTBETE MOTYT IIOBTOPSTHCSH.

Cuna Apxumena Cuia HaTsOKeHUS HHUTH

ABTOMOOMIL Maccoil m, ABHXKYIMHHUCA II0 NPAMOJHHEHHOMY IrOPH30HTAJIBHOMY YYacTKY [IO-
POTH CO CKOPOCTBIO U, COBEPIIAET TOPMOXKEHHE OO MOJHOM OCTAHOBKH. IIpn TOpMOXKEHHH KO-
Jleca aBTOMOOMISI He BpamiaoTcia. Koad@HUuIMeHT TpeHUs MEXIY KoJecaMH M JOpPOroid paBeH
p. YCTaHOBHTE COOTBETCTBHE MEXJAY (PM3UUYECKHMMH BeJUYMHAMH M GOpMYyJIaMH, IO KOTODHIM
MX MOX>XHO PaCCUHTaTh.

K Kaxmo#l mosHIMH HepBOro cToablia moadepuTe COOTBETCTBYIOIIYIO ITO3HIIMIO BTOPOTO U 3a-
nuuuTe B Tabiauily BeIGpaHHBIe DU(PHI IO COOTBETCTBYIOMIUMH OyKBaMHU.

OU3NYECKHUE BEJINYUHBI DOPMVYJIEL

A) mMoayab CUJIbl TpeHHUA, AeHCTBYIOMIEH 1) pmg
Ha aBTOMOOHJIb 2) pg
B) TopMO3HOI IIyTHL aBTOMOOHIA v
3) —
ug
2
v

4) g

Omeem:
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10.

11.

WneanbHbI OAHOATOMHEIH rad, Macca KOTOPOro INOCTOAHHA, IEPEXOJUT M3 COCTOSAHHSA 1 B cO-

croanue 2 (cM. auarpammy). HaiiuTe oTHOIIEHHe AAaBJIE€HUA B COCTOAHUM 2 K JAaBJIEHHUIO B
cocTostHUH 1.

VA , 9

Omeem: 3

BryTperEAd sHeprus ujeajibHOrO raza ypenuumiack Ha 8 kJ[x. Kakas pabora 6sli1a cosep-
HIeHA BHEINHUMH CHJIAMH, €CJIH ra3 MOJYyUYHJI KOJIMIEeCTBO TeIUIOThI 5 KJI[xk?

Omeem: kIDx.

I‘pa(bmc 3aBHCHMOCTH TeMIlepaTyphbl KPpHCTAJJHU4YEeCKOr'o BelmecTBa OT BPEMEHH €ro Harpe-

BaHUA NIpeACTaBJIEH HA PHCYHKe. 3a 1 MHH K BeIeCTBY NOABOAMTCA KOJIMYECTBO TENJIOTHI,

paBHoe 1 kl[>xk. OmpeaennTe yAenbHYIO TEILJIOTY IIJIaBJEHHA BEIIECTBa, €CJH €ro Mmacca
paBHa 2 Kr.

3
A

T T |

0 5 10 1520 25 T» MHH

Omeem: KJ3K/KT.

B aByx cocyAax ¢ OQMHAKOBHIMH 00beMaMM HAXOJATCA WIeaJbHEIE Iadbl B KOJIHUYECTBE

1 moss. B mepBoM cocyse HaxoguTca aproH npu Temmepatype 27 °C, BO BTOPOM — reJHii

npu Ttemneparype 270 K. BribepuTe ABa BepHBIX YTBEPIKAEHHA O IapaMeTPax COCTOSHUSA

VKa3aHHLIX T'a30B.

1) TemnepaTtypa rasa Bo BTOpPOM cocyze 60Jibllle, 4eM B MEePBOM.

2) CpennekBafpaTHYHas CKOPOCTH MOJIEKYJ B IIEPBOM cocyje 6oJbIne, 4eM BO BTOPOM.

3) IlaBieHue rasa BO BTOPOM cocyze 6oJibille, YeM B IIepBOM.

4) OTHOImNEHHe cpejHeil KMHETHYECKON 3HEPrHM MOJIEKYJ ra3a BO BTOPOM COCYJe K cpeiHei
KHHEeTHYeCKOH dHepruu MoJjleKyJ B mepBoM cocyae pasuo 0,9.

5) KoHneHTpanum rasoB B COCyZax OAMHAKOBHIE.

Omeem: :l:'
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12.

13.

14.

C ofHMM MOJIEM HeaJIbHOrO rasa IPOBeJH [Ba PasjIMUHBIX Ipolrecca. B ofHOM M3 HHX ras
CHAYAJIA M30TEPMUYECKU CXKMMAJIH, A 3aTeM M30XOPHO HArpeBajau. B Apyrom — cHauaja u30-
TepMHYECKH DACIIHPAIH, a 3aTeM HM300apHO HarpeBajH. ¥YCTAHOBHUTE COOTBETCTBHE MEMKIY
[IPOIIeCCaMHU, IPOUCXOAAMINMHU C ra3oM, U rpadHKaMH.

K xa)xkaoil IMO3HIIMH [IEPBOr0 CTOJIONA MoAGEepHTe COOTBETCTBYIONIYIO HO3UIIHMIO BTOPOrO M 3a-
numuTe B Tabauny BeIOpaHHBIE IUMPHI [TOA COOTBETCTBYIOIIMMH GyKBaMH.

ITPOITECCHI I'PAD®UKHA

A) nsorepMuUecKoe cixKa- 3) V
THe, U30XOpHOEe Harpe-
BaHUe
B) um3orepMmuueckoe pac-
mupeHne, us3obapHoe 0
HarpeBaHHE T
4) V) ,
4 /
/ 4
I, /,
0 T 0 T
A B

Omeem:

OpguHaxKoBble TOKH i, HallpaBJeHHE KOTOPBIX YKa3aHO CTPEJIKaMH, TEKYT | |

0 ABYM TOHKHM IIPSIMBIM HOPOBOAHHMKAM, NAapasljleJbHBIM JDPYT APYTY

(cM. puc.). Kak HanpassieH (66epx, 6Hu3, 61€60, 6npa6o, om nabaroda- i i oD
mens, Kk Habawdamenio) BeKTOPp MHAYKIHUHU CO34aBa€MOr0 MMM MArHHT- | !

HOro moJisi B Touke D? OTBeT 3anmuiuTe cJI0BOM (CJIOBaMH). ! I

Omeem: .

Onpeaenute, 4eMy PaBHO INOJHOE CONPOTHBJIEHHE YYacTKa A
o—__H 1

eny MexIy KjieMMmamMu A u B (cM. puc.), eciu CONpOTHUBIIE-

HMe KayKAoro pesucropa paBHo 3 Om. { }

b

Omeem.: OmMm.

Xop ayueil OT TOYEYHOTO HCTOYHHMKA CBeTa A depe3 TOHKYIO JIMH3Y MOKas3aH Ha pucyHke. Ka-

KOBO (POKYCHOE PacCTOSHUE JMH3BI?

AL h e
—— - 5cMm
i ﬂ—h‘ B H i
— - —F'.—F_.P'_'—”—h—-f‘q;:N e i e e s
! 1 { ! ! —~
Omeem: CM.
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16.

17.

18.

B moMmeHT BpeMenu ¢ = 0 KOHAEHCATOP NOAKJIOUAIOT K HCTOUYHUKY TOKAa c
mocJenoBaTesabpHO ¢ pesuctopoM R = 10 kOm (cM. puc.). 3HaYeHHUA Ha- & "_E-|
NpAXEeHUA MexIy OOKJIagKaMH KOHAEHCAaTopa, M3MepeHHble B IIOCJIe- ’
IoBaTeJbHbIe MOMEHTHI BpeMeHH, NpeAcTaBjeHbl B Tabuuie. Bribepure

IBa BepHBIX YTBepXJEHHMS O Npoleccax, mpoucxogamux B uemu. Co-
NPOTHBJIEHHEM IPOBOJOB M BHYTPEHHUM COIPOTHBJIEHHMEM HCTOYHHUKA

TOKa IpeHebpedb.

t, c 0 1 2 3 4 5 6 7
U,B 0 3,8 5,2 5,7 5,9 6,0 6,0 6,0

1) IlageHue HanpsAKeHUd Ha pe3UCTOpe B MOMEHT BpemeHu ¢ = 1 ¢ pasHo 3,8 B.
2) Cuia ToKa B I[elM MHHMMaJbHa B MOMeHT BpeMeHu ¢t = 0 c.

3) 9IIC uctounuka Toxka paBHa 6 B.

4) TlageHHWe HanpsKeHWA HA PE3UCTOPE MAKCHMAaJIbHO B MOMEHT BpemeHHu t = 7 c.
5) Cusa TokKa B LlelM B MOMEHT BpeMeHH ¢ = 2 ¢ paBHa 80 MKA.

Omeem: [::l

Llens MOCTOSIHHOrO TOKAa COAEPKHUT ucToyHUK ToKa ¢ IJC &, pesuctop R; u peocrar Rz, Kak
NOKAa3aHO Ha pUCYHKe. KaK M3MeHATCsA cHja TOKA B IeNH U CyMMapHas TeljoBad MOIIHOCTb,
BBIJeNIAOIAsACA Ha BHEIIHEM Yy4YacTKe IeNHd, eCJH YMEHBIIUTH COIPOTHUBJIEHHMe peocraTa R
0 MUHHMyMa?
BHYTpPEHHHM COIIPOTHBJIEHUEM HCTOYHHKA TOKAa IIpeHeOpeds.
+ | -
[ ]
| | |

R, R,

1A Kaska0M BeJIWUYUHBI ONIPEeNeIUTe COOTBETCTBYOINMUNA XapaKTep U3MEHEeHUA:

1) yBesrmuuTesa

2) ymMeHBIIUTCA

3) He U3MeHHUTCA

3anumure B _Tabauuy BeiGpaHHbIe IUGPHl ANA Kaka0i ¢usuyeckoil Besuuuubl. Ludps B
OTBETe MOTYT IIOBTOPATHCH.

CyMMapHas TenyioBas MOLIHOCTD,

Cuia Toxa B Iemnn
BBIAEJNAIONAACA Ha BHEIIHEM YYaCTKe LenIu

OTpunaTebHO 3apAKeHHAs 4YAaCTHUIIA BJETAET B IIEPBOH KCIIEPHMEHTAJIbHOH YCTAaHOBKE B OIHO-
POJHOE MATHUTHOE IIOJIe TaK, YTO BEKTOP CKOPOCTH U, NEPHEeHAMKYJIApPeH MHAYKIMM MarHUTHO-
ro mona (puc. 1). Bo BTOpOil 9KCIEpHMEHTAIbLHOM YCTaHOBKE BEKTOP CKOPDOCTH U, TaKOM iKe

YaCTHUII ITapajUlesieH BeKTOPY HATPSKEHHOCTH SJIEKTPHMUYECKOro mojd (puc. 2).

147



19.

X
X
X

D, 5,
XX X O

B
X X X
Puec. 1 Puec. 2

YcraHOBUTE COOTBETCTBHE MEXKAY SKCIEPHUMEHTAJLHBIMUA YCTAHOBKAMH M TPACKTOPUAMU
ABHIKE€HUA YaCTHIL B HUX. ’

1l

K xaxnoil nmosunmum mepBoro ctoJbna nogbepuTe COOTBETCTBYIOIIYIO IO3HUIMIO BTOPOTO U 3a-
OUINNTe B TaOJIUIy BRIOpaHHBIE MUMPHI 1I0J COOTBETCTBYIOIMUMH OYKBAMH.

OBUXKEHUE YACTHUIIBI TPAEKTOPUA
A) B nepBoii ycTaHOBKe 1) npsmas JTHHHA
B) Bo BTOpOI1 yeTaHOBKE 2) OKpY’XKHOCTBH

3) cnupaysb
4) napa6oJa

Omeem:

Peaxuuu nmpeBpalieHUss HENITYHHA 23;Np B ypaH 23; Np —» 2fflPa - 2g§U IIPOHCXOAAT B oOpas-

e, cojepskaiemM 3ToT u3oron. CKOJBKO o- ¥ (3-pacrnajioB IIPU 3TOM IIPOUCXOAUT?

Yucso o — pacnagoB | Yuciao [ — pacmagoB

Omeem:

B 6aank omeemos Nl nepenHecume moJbko wucaa, 6e3 npobenos u Opyzux 0OnoLHUMENb-

HbLX CUMB0J08.

20.

21.

Ilepuos MOTypacnajia CTPOHIHA oSr pasen T = 29 ner. OnmpejenuTe, Yepe3 CKOJBKO JIET Pac-
nageTca 7/8 mepBOHAYAJIBLHOTO YHUCJIa PAJIHOAKTHUBHBIX AAep.

Omeem: JeT.

VYcTaHOBHTE COOTBETCTBHE MEXKAY (PU3HUeCKHMH BeJIMUMHAMHU M QOPMYJaMH, [0 KOTOPHIM HX
MOKHO paccuuTaTh (v — yacrora ¢GOTOHA, ¢ — CKOPOCTH CBeTa B BaKyyMme, I — IIOCTOAHHAs
Mnarka). K xKam a0l mosunuu nepsoro croiadma nmogbepuTe COOTBETCTBYIOIIYIO MO3MIUIO BTO-
pOro ¥ 3anMIIUTE B TaOJIUNy BHIOpaHHBIE IIMGPHI O] COOTBETCTBYIOITUMH OyKBaMH.

OU3NYECKUE BEJIN4YMXHDBI EOVMHUIBI NSBMEPEHUSA

A) nnuHA BOJIHE GOTOHA 1) hv
B) umnyasc dpoToHA c
2) he

c

3) 5

4) cv

Omeem:
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22. Ha pucyHKe ODpuBefeHa 3JeKTPHUYECKAd MeNnb A u3Me-

23. VueHMK M3yyaeT 3aBHCHMOCTL NEepHOJA 5IeKTPOMATHUTHBIX KONeOaHUI B KOHType OT WHJ

PEHHA CONpOTHUBJEHUA peocTarta. IlorpemHocTH M3Mepe-
HUA CHJE TOKA B IeNW ¥ HATNDPAMEHHS HA peocTare
PaBHBI [OJIOBMHE LEHBbI [eJIeHUS aMIepMeTpa M BOJBT-
meTpa. YeMy paBHAa IO pe3yJbTaTaM 3THX H3IMEpPeHHH

CHJIA TOKA B Iemu?

Omeem: ( + A.

)

B 6nrank omeemos Nl nepenecume moavko yucaa, 6e3 npoGenos u Opyzux OOnosHUMENLb-
HbLX CUMB0.JI086.

YR-

THBHOCTHM KaTyIIKH. B Tabiune mpeacTaBjJeHHI IIapaMeTphl KoJiebaTeJbHBIX KOHTYpoB (C —
€MKOCTh KOHJeHcaTopa, L — MHAYKTHBHOCTh KaTymku). Kakue Ba KOHTypa OH JIOJI2KEH BbI-

6paTh JJA 3TOTO HCCJIEJOBAHUA?

N C, ad L, mxT'u
1 10 100

2 5 80

3 8 50

4 10 80

5 15 100

B orBeTe 3anumnTe HOMepa BbIOPDAHHEIX KOHTYPOB.

Omeem: |:I:|

YacTts 2

OTBETOM K 3aaaHusaM 24—26 ABnSEeTCA YACNO. 3anuwinTe 31O YACHO B Nofe OTBETA B TekcTe paboThl, a
3atem neperecute B BJIAHK OTBETOB Ne 1 cnpasa OT HOMepa COOTBETCTBYIOLIErO 3afaHus, HauyMHas ¢
nepson knetoykn. Kaxabii CUMBON NUILUMTE B OTAENbHOM KMETOYKe B COOTBETCTBMU C NPUBEAEHHLIMU B
6naHke obpasuamun. EauHULBI U3MEPEHUA (DUSMYECKNX BENTUHMUH MUCATb HE HYXXHO.

24. Co cxopocteio 10 M/C ¢ KDBIIIIM JOMa IIOYTH BEPTHKAJbHO BBepX OpOIIEeH KaMeHb, KOTOPBIi

25.

ynaJ Ha 3emiio depe3 3 ¢ mocae 6pocka. C xako#l BeICOTHI OpomeH kKameHb? CompoTuBieHMe

BO3yXa He YUHUTBhIBATH.

Omeem: M.

Ilon nasnenmem 50 kIla u mpu Temneparype 100 °C B 3aKpBITOM cocyle HaXOAUTCA 2 I' BO-
aaHoro napa. O6bseM cocyla yMEHBINMJIM B 4 pasa, He U3MeHAA TeMIlepaTypy. Halaure mac-

cy o0pas3oBaBIIIeiica IIPH 3TOM BOJLI.

Omeem: I.
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26. B Baxyyme Ha paccroaruu L = 0,5 M ApyT OT Apyra HaXOZATCA ABA TOYEUHBIX MOJOMKHUTEILHBIX
3apaga: ¢; = 30 HKn u gz = 10 sKa. OnpesenuTe MOAY/Ib HAIPAMXKEHHOCTH 3JEKTPHYECKOTO IIO0-
JIsl 3THX 3apsAfioB B TOYKe A, pacIloJIO’KeHHON Ha IPAMOM, COeJUHAIONIEH 3apsaibl, HA PACCTOA-
HuH 2L ot BrOporo 3apsaza (cM. puc.).

q1 g2

Omeem.: B/m.

He 3abyabTe nepeHecTu Bce oTBeTbl B 6naHk oTBeToB Ne 1 B COOTBETCTBUM C MHCTPYKLMEN No Bbi-
nonHexuvio paboTbl.

MonHoe peweHne 3agadv 27-31 Heobxoammo 3anucatb B 6naHke oteeToB Ne 2. Mpu ocopmneHun
peluenuns B GnaHke otBetos Ne 2 3anuwute cHayana Homep 3agaHusa (27, 28 U T. A4.), a 3aTeM pelleHune
cooTseTcTByioen 3anayuun. OTBeTbl 3anucbiBanTe YeTKO U pa3bopumeo.

27. K oavHAKOBBIM MCTOUYHHUKAM IOCTOSHHOTO HANPSAMEHHA W OAMHAKOBHIM JAMIIAM IIOAKJIIOUYe-
HBI ABa IUIOCKHX BO3JYIIHBLIX KOHAEHCATOPa, KAaK IIOKA3aHO Ha PHUCYHKax a u 6. KoHgencaro-
pPHl MUMEIOT OAWHAKOBYIO IJIOWIAZb IJIACTHH, HO PAa3/IMYalOTCA PACCTOAHHEM MEXAY IIJIaCTH-
HaMH. B HeKOTODHIN MOMEHT BpemeHH KJioud K B 00enx cxeMax NepeBOSAT M3 MOJOXKeHHsa 1
B mosnoxxenue 2. Omupasch Ha 3aKOHBI JJIEKTPOSUHAMHKHM, OOBACHUTE, B KAKOM H3 IIPHBe-
JEeHHbIX OIBLITOB IIPM NEPEKJIOYEHHH KJI0Ua JIaMIla BCILIXHeT sApuye. CONpOTHUBIEHUEM COeIU-
HAIOIINX IIPOBOJOB IIpeHeOpeybh.

—0 O OUC
1 1
R E§ R K&
_.{g>—o2ﬁp _<g>._.%
2
C, c
| | 2] |
B ||
Puc. a Puc. 6

MonHoe npaBunbHOE pelueHne Kaxaon n3 3agad 28—31 AomKHO BkNoYaTb 3aKoHbl ¥ opMynbl, Npu-
MEHeHUe KOTopbIX HeobXxoaAMMO M AOCTAaTOMHO AMNA PeleHUa 3aaayu, a Takke matemarudeckue npeobpa-
30BaHusi, pacyeTbl C YUCNEHHbLIM OTBETOM M NPU HEOBXOAUMOCTIN PUCYHOK, MOACHSAIOWUA petleHne.

150




28.

29.

30.

31.

Bpycok maccoit m; = 600 r, aBHKyIIuUHCA CO CKOPOCTBIO U, = 2 M/C, CTAJIKMBAETCA C HEMOJ-

BHIXHBIM Opyckom Maccoit ms = 200 r. Yaap cuUTAaTh LEHTPaJbLHEIM U abCOJIOTHO YIPYTHM.
OnpepenuTte, Kakoi OyJeT CKOPOCTH IEPBOro OPycKa II0cje CTOJKHOBEHHUS.

Iuka TemnoBoro ABUraress, paGo4MM BEIECTBOM KOTOPOTO SABJIAETCSA OUH MOJb MAEaJbHOTO
OZlHOATOMHOTO rasa, COCTOUT M3 M30TEPMHUYECKOr0 PACIIMpEeHHA, U30XOPHOTO OXJAXKIAECHHUS H
aaunabaTHyeckoro cxkaTusi. B M30XOpHOM Iporecce TeMmepaTypa rasa moHmkaerca Ha AT, a
pabora, coBepiIleHHas rasoM B M30TepMHUUYECKOM Imporecce, paBHa A. Onpenenure KIII Ten-
JIOBOTO JBHUTATEJA.

Ha ropusoHTajibHOI IIJIOCKOCTH YKpeIJieHa OTPHIATENbHO 3apAMKEeHHAdA IJIACTHHA, CO3AAI0-
miad BEPTHKAIbHO HAIPaBJIEHHOE OJHOPOAHOE 3JEKTPHYECKOE II0JIE HAIPAMKEHHOCTHIO
E = 10* B/M. Ha Hee ¢ BrICOTH h = 10 cM magaeT mapuk Maccoil m = 20 r, HMeOmui mo-
JIOKUTENBHEIH 3apas ¢ = 107° Kia. Kakoll UMIysbC MAPHK [EPefacT IJIACTHHE opy abCcoJIoT-
HO yIpyrom yaape?

IIpu kakoil TeMmepaType rasa dHeprusi 3J€KTPDOHOB, BEIOMBAEMEIX M3 MeETAJIMYECKOH ILIa-

CTHHKH € paboToil BEIX0JA Asuy = 2 3B npy 061y4eHMH MOHOXPOMATHYECKUM CBETOM C AJHUHOH
BoJHEI 300 HM, GyjeT paBHA CpeAHeil SHEPIHM TEILIOBOTO JBHXKEHUSA aTOMOB OLHOATOMHOTO Tra-
3a?
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BAPUAHT 3

Yactb 1

4ucen. 3anuwuTe OTBET B NOMe oTeeTa B TekcTe paboThl, a 3aTeM nepeHecute B BNIAHK OTBETOB Ne 1
cnpaea OT HOMepa COOTBETCTBYIOLIEro 3aAaHus, HaunHasa ¢ NepBoin kKNeToukn. Kaxabii CMMBOM NuwnTe B
OTAEIbHON KNEeTouKe B COOTBETCTBUM C NpuBeaeHHbIMU B BriaHke obpasuamu. EquHuub usmepeHust pu-
3M4ECKUX BEITMYMH NNCATb HE HYXHO.

OtseTamu k 3apaHuam 1-23 aensoTca umdpa, CNOBO, YACIO MM NOCNEeAOBaTENbHOCTb umodp nnm

1-

I'padux 3aBHCUMOCTH IPOEKIMH CKOPOCTH TeJa OT BPEMEHU NpHBefeH Ha pHUCYHKe. Ompexe-
JIATe IIyTh, IPOHAEHHKINA TeJIoM 3a BpeMs oT 2 ¢ fo 10 c.

Ur,M/CA

15

10

C

L
.

o
\

Omeem: M.

Ilpu ABHXKEHMHM II0 I'OPH3OHTAJIBHOH ITOBEDXHOCTH Ha Tejlo Maccoil 40 Kr jeiicTByeT cuia
TpeHusa croabxeHusaA 10 H. Kako#l cTaHeT cmia TpeHHMA CKOJBXXEHHA IIOCJe yMeHbIIeHUA
MAacchl TeJia B 5 pa3, ecau Koa(GUIHUEeHT TPeHUS He U3MEHHUTCH.

Omeem: H.

HTapux maccoit 100 r ckaTwicsa ¢ TOPKH JJIMHOM 2 M, COCTABJIAIOLIEH C FrOPU3OHTAJIRI0 yroa 30°.

BriunciuTte paboTy CHJIBI TAMKECTH.

Omeem: Hoxc.

TlogBemeHnHbIil Ha NpyKUHE rpy3 Maccoit m = 200 r coBeplaeT rapMOHHYECKHE KOJie0aHUA C
yacroroit v. Kakoil mokHa OGbITH Macca rpysa, IMOABEIIEHHOIO0 K TOH ’Ke NpY>XXHHEe, 4TOOHI
yacToTa ero KoJjiebanuil Onlyia paBHa 2v?

Omeem: T.

Ha pucyHKe IpeacTaBjeH CXeMaTUUYHBLIH BuJA rpaduKa M3MeHEHUS KUHETHUYECKOH SHEpPruH
Tejla C Te4UeHHUEeM BpeMeHU. BribGepuTe ABa BEPHBIX YTBEPKAEHUA O ABHXKEHHHU TeJia.

152



0 t

1) Teno 6poileHO BEPTUKAJIbHO BBEPX C IIOBEPXHOCTH 3€MJIH M yIajao Ha OaJIKOH.

2) Teso OpollIeHO IO YTJIOM K M'OPHU30HTY ¢ GaJIKOHA U yHasio Ha 3eMJIIO.

3) TeJsio GpoOILIEHO HOJ YIJIOM K 'OPH3OHTY € IIOBEPXHOCTH 3€MJIM M yIajgo o6paTHO Ha 3eMJIO.
4) B BepxHeil TOuKe ABHKEHHS CKOPOCTH Tejia Oblia paBHa HYJIIO.

5) Ilepenm mameHHeM CKOPOCTH TeJia Oblja 00JIbIlle HAYaJIbHOU CKOPOCTH.

Omeem.: I:':I

TI'pys nexkut Ha mosry mokrosineroca Jugra. JInbr HaunHAeT ABUraThCA BBEPX C IOCTOAHHBIM yC-
kopeHueM. Kak M3MeHsATCA NPH 3TOM CHJA JAaBJIEHHA IPys3a Ha OOJ JudrTa U JeicTByIomas Ha
Hero cmwia tsokecTu? ia KaXkJoH BeJMUMHBI ONpPeAeIUTe COOTBETCTBYIOIMI XapaKTep HM3MeHe-
HHUA:

1) yBesuuuiach

2) yMeHbIIHJIACH

3) He U3MEeHHNJIacCh

Cuna naBjieHuUd rpysa Ha moj gudra Cuja TaxecTu

YCcTaHOBUTE COOTBETCTBHE MEXKAY 3aBHCHMMOCTBLI0O KOODAHHATHI TeJla OT BpeMeHH (I'Ze Bce Be-
JUYUHBI BeIpaskeHsl B CU) 1 3HaUYeHUAMH IPOEKIU ero HAYaJdbHON CKOPOCTY M YCKOPEHHS.
K xasxmoil mosunum 1epBoro croJbia moaGepuTe COOTBETCTBYIOIIYIO MO3HIIMIO BTOPOI'O M 3a-
OUIIUTe B TabJauny BRIOpaHHBIE NMUGPHI 0] COOTBETCTBYIOIIUMH OYKBAMH.

KOOPIMHATA HAYAJILHASA CKOPOCTH U YCKOPEHUE
A) x = 6¢2 1) vo,=-3M/c, a,=0
B) x =6 — 3t 2) vo.= 6 M/c, a,= 3 m/c’

3) vo=0, a,= 12 m/c?
4) vo,= 3 M/c, a,= 6 m/c?

Omeem:

B cocyzne ¢ xeCTKMMH CTEHKaMM HaXOAUTCH HMJEAJbHEIN ras npu temneparype 27 °C u nas-
nennu 60 klla. Kakum 6yzeT faBieHHe rasa, eCJIM ero HarpeTh 10 TeMnepaTtyper 127 °C?

Omeem: klla.
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9.

10.

11.

12.

4

Ha p—V-guarpamMmmMe moxasaH OpOIeCC U3MEHEHHUSA COCTOSHUA HIeasb- p
2

HOT'O ONHOATOMHOro rasa. Macca rasza mocTosgHHA. BHyTpeHHAs sHep- Po 32
rud rasa yseauuymiaacsk Ha 20 k/3x. YeMy paBHO KOJHMYECTBO TEILJIOTHI,

(V]
oJyueHHOe rasom? P 1
Omeem.: KJx. 0

<v

BemntecTBo, HaxoAdAImleeca B TBEPAOM COCTOSHHMH, CTAJH Harpe- T
BaTb. IIpu sToM 3a 1 ¢ K HEMY HOABOAAT KOJHYECTBO TEILJIOTHI,
paBHoe 2 /). 'padmKk 3aBHCHMOCTH TeMIEpaTyphHl BeHIECTBA
OT BpeMeHU INIOKa3aH Ha pHCYHKe. KaKoe KOJMYECTBO TEILIOTHI

IIoABEJIN K BeIlleCTB JISI TOTI'O t'ITOGI;I HarpeThs ero 10 remMmuepa- >
A THECTRY A ’ P A p 0 102030 40 50 . ¢

TYpHI ILJIaBJIeHUA?

Omeem: rIx.

B cocyze mon mopOIiHEM HaXOAWUTCS BoJa M BoAAHOM map npu Temmoeparype 100 °C. Macca Bo-
Oul paBHa Macce mapa. O6bseM cocyla M30TePMHUYECKH YBeJIUMIHBAlOT B 4 pasa. Beibepure us
IpeAJIOKeHHBIX YTBEDPIKAEHUHA ABa, KOTOPhie BEPHO OTPAYKAalOT Pe3yJIbTAThl 9TOT'O OIBITA.

1) Macca BoJHI B cocyJie He U3MeHAETCH.

2) B KoHeYHOM COCTOSHHH AaBjieHHE mapa B cocyze paBHo 50 klla.

3) HaBienue napa NOCTOSHHO YMEHbIIAJIOCH.

4) IInorHOCTH mapa cHadaja Oblja MOCTOAHHOH, a 3aTeM CTajla YMEHBOIATHCA.

5) KoHueHTpanusa mapa B cOCy/e B Hauajle I B KOHIIEe OIIbITA OAUHAKOBA.

Omeem: l::!

OxauH MOJb HIeaJbHOIO rasa IepeBeJd M3 COCTOAHHA 1 B co- D
cTosHue 2 TaK, KaK IOKasaHO Ha p—V-guarpamme. YcCTaHOBUTe 6po 5
COOTBETCTBUE MeXAy HM3MeHeHHeM Temneparypbl rasa AT, ero 4 P
paboroit A B 3TOM mpollecce u ¢GopMyIaMu, IO KOTOPBIM HX Po i
MO’KHO paccuuraTh (R — yHHMBepcasIbHas ra3oBas IIOCTOAHHA). 2po ]
K kaxgoil mosuiluyM IEepPBOro CTOJI0IA IOoADEepUTe COOTBETCTBYIO-
IIyl0 MO3HMIHI0 BTOPOI'O M 3aIWIINTe B _TabauIly BeIOpaHHEIE 0 2V, 4V, 6V, I=7
nudpHl I0J COOTBETCTBYIOIMMMU OYKBaMHU.
PU3NYECKHUE BEJINYUHBI POPMVYJIbI
A) uaMeHeHUe TeMIepaTyphl 1) 28 po_V0
raza AT, R
B) pabora rasa A 2) 12 PoVo
R
3) 17,5p,Y,
4) 12,5p,V,
Omeem: A B
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13.

14.

1S.

16.

B kakyio CTOpOHy (66epx, 6HU3, 61€60, 6NPA60, om Habaodamensn, & g +q
Habnodamenio) HAMpaBIEeH BEKTOD HANPAXKEHHOCTHU 3JIEKTPUYECKOTO
HOJIAA B INEeHTpPe KBajpaTa, CO3JaHHOrO 3apsaiaMH, KOTODhIe DacIOJIOKe-
HBL B €ro BeplIMHAX TaK, KAaK 9TO IpeAcTaBieHo Ha pucyHke? Orser 3a- ¢ +q

IUIINTE CJIOBOM (CJI0BaMu).

Omeem: .

Ha pucyHke m3o0paskeHBI rpa@UKH 3aBHCHMOCTH CHUJIBI TOKa OT INPHUJIOMEHHOI'O HAIIPAMKEHHUA
ULl TpeX MPOBOAHMKOB. UeMy paBHO OTHOIIEHHME CONPOTHBJIIEHHN TPeThero M IepBOro mpo-
23 ?

BOJAHHKOB

Omeem: .

JIyu majaetr Ha IJIOCKOe 3epKayio. UeMy paBeH yros MeXAy OTPAIKEHHBIM JYYOM M 3€pPKAJIOM,
€CJIM YTOJI MEXAY I1aflaloluM M OTParKeHHBIM JyJaMH cBeTa paBeH 30°7

Omeem: °,

B HeogHOpOAHOM MaArHHUTHOM IIOJI€ C CHJIOBLIMHU JIMHUAMU, BBIXOAAINMUMU U3 ILJIOCKOCTH JIMCTA
Ha Hac, IBIXKeTCS IPOBOJIOYHAsA paMKa: B ciaydae I co CKOpocThio U,, HalpaBJI€HHON BHH3, B

cryuae II co ckopocThio U,, HampaBieHHOH BIpaBo (cM. puc.). Moaysb CKOPOCTH DaMKH BO
BTOpPOM cJiy4ae B 2 pasa Gosibllle yeM B IIEPBOM U, = 2v,; . ILIIOCKOCTE paMKH OcTaeTcsA IepIeH-

OUKYJISIPHOM JIMHUSAM BEKTODA MATHUTHOM MHAYKIIUH.

I 1I
OCPLPOPO® ®
OPODOB® .
OLedees ¢oo
PO OO CacacaoJolo

PPEEEE 0)oJoXoYolo

BribepuTe u3 mHpemsoXKEHHBIX YTBEDPIKAEHHU [Ba, KOTOPhIE BEPHO OTPAKAIOT pPE3yJIbTATHI
3THX OIBITOB.

1) Cuna Toxa, BOBHMKAIOIIETO B pAMKe BO BTOPOM cJiiydae B 2 pasa GoJbIle, YeM B II€PBOM.
2) Bo BropoMm ombite 3JIC MHAYKUMU B paMKe paBHA HYJIO.

CIO]

CJO]
© 0O
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3) Cuna Amnepa, geicTBYOIasA HA PAMKY B IIE€PBOM CJOyuae HAalpaBJeHAa BBepX.

4) B nepBoM ciyyae MarHUTHBIHA OTOK Yepe3 PAMKY He MEHAeTCs IIPH ee ABUKEHHUH.

5) Jlna paBHOMEDHOrO IE€pEeMEIeHHsI pAMKH BO BTOPOM CJydae, K Hell HY)XHO IPHJOXHUTH
[IOCTOSAHHYIO CHIIY.

Omeem.: D:I

DIeKTPOMAarHuTHas BOJIHA IIPeJIOMJSETCA Ha TrpaHuile pasfesa Bos3Ayxa ¥ Boiabl. Kak uame-
HAIOTCA IIpH IIepexojle U3 BO3AyXa B BOAY YaCTOTA BOJHBEI H CKOPOCTH €€ PACIpOCTPaHEeHUs?
1 ka0l BeJIMYMHBI ONIPEeINTe COOTBETCTBYIOUINHA XapaKTep M3MeHEeHHA:

1) yBesnnuuBaeTcs

2) yMeHbIIaeTcd

3) He U3MeHsETCA

3anumure B Tabauuy BbIOpaHHBIe LMQPBI A8 KakAOH (puanmueckod BeaudyuHbl. Iludpsr B
OTBETE MOr'YT IOBTOPATHCA.

YacToTa BOJHBI CKopocTh BOJIHBI

Ilepuon konebGaHuil, IPOUCXOAAIIUX B HAEATBHOM KoJjebaTeIbHOM KOHType, paBeH T. Mak-
CcUMaJIbHAA 3HEPTrus MArsuTHOrO IOJA KaTynmiKM paBHa E. MHAYKTHBHOCTHL KAaTYHIKU KOHTY-
pa — L.

VcTaHOBUTE COOTBETCTBHE MEXKAY (MHU3MYECKHMM BEJIMUMHAMH, XapaKTEPHU3YIOIIMMH IIPOIlece
KoJsiebaHui, H GOPMYyJIaMH, IO KOTOPEIM MX MOYKHO PACCUHTATD.

K kaxmoil IO3HIMM IIEPBOro CTOJIOIA MoAbepHuTe COOTBETCTBYIOLIYIO MO3MIIMIO BTOPOr'O M 3a-
nuiuTe B Tabauny BhIOpaHHBbIE HUGPHI IO COOTBETCTBYIOIIMMYU GYKBaMHU.

d)I/IBHLIECI{I/IE BEJIMYWHDbI dOPMYVYJIbI
A) MaKcUMaJBLHBIN 3apsaj KOH- 1 2n J2EL
JAeHcaTopa T
B) MmakcumanbHOe HaIpsA)XKeHUe T |E
Ha KOHAEeHcaTope 2) T \NoL
2E
3T
T
Y oz

Omeem:

Ha cxeme aTomMa 4yepHBHIMH TOYKaMH 0003HaYEHBbI JJIEKTPOHEI. MaccoBoe

YHCJIO AApa JAHHOro sieMeHTa paBHo 6. Kakoe umcio MpOTOHOB U HEH-
TPOHOB COACPHHTCH B AOpe 2TOTO 3nemeHTa?

Ypcno npoToHoB | Yucio HENTPOHOB

Omasem:
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B 6aank omeemos Né1 nepenecume moavko uucaa, 6e3 npo6enoé u dpyzux 0onorHumesb-

HbLX CUMB0J086.

20. TI'paduk U3MeHeHHUA C TeUEHHEM BPEMEHHU MacChl HAXOASAIIErocs B IPOOMpPKe PaAMOAKTHBHOIO

BeljecTBa IIpUBEeNEeH Ha PUCYHKeE. ‘Iemy paBeH nmepuoj moJiypaciiaga 3Toro Bemec'rBa?

m, MT |

Omeem: Mmec.

21. Ha pucynKe MIpeACTaBJeHA CXeMa HUYKHMX OHEPreTHUYECKHX YPOBHeH

aTOMOB Pa3pe’KeHHOTo raza. ATOMBI MEPEXOAAT U3 COCTOAHUHU C IHEPrH- E. T 0

eii E3 B cocrosanue c sueprueit £,. Kak uamMeHaTcA 9HEPrUA U3ITy4YeHHBIX 1 e
$OTOHOB U AJMHA BOJHBLI U3JYUYEHUA, €CJIH ATOMBI OyIyT IIePeXORUTh U3 E; 210
COCTOAHMHU C dHeprueil E; B cocTosgHue ¢ sHepruein E, Ina kaxzou Be-

JIMYMHBI OIIPeJeINTe COOTBETCTBYIOIIUI XapaKTep H3MEHEHUs: E, +— -5-10"

1) yBenuuurca
2) yMeHbIOIUTCS
3) He U3MEeHHuTCH

3anumuTe B Tabauiny BeiOpaHHBIe HUGMPHL AN KaKAOH (U3NUECKOH

BessuuuHBI. IIndpel B OTBETE MOTYT IIOBTOPATHCA.

E, — g.10"

Jueprus GoTOHOB

JluHA BOJIHEI U3JTy4EeHUS

22. IIpu npoBeieHUH Ja6OPaTOPHOM pabOTHI YUEHHK COOPAJ 3JIEKTPUYECKYIO Ielb [0 CXeMe Ha

PHCYHKe H 3aImucajl NoOKa3aHMuA aMmnepMmerpa H BOJbTMeTpa. HOI‘pelIIHOCTI: HU3MEePEeHHA CHJIIbI
TOKa U HaNpAXeHHUA PDaBHA ILIeHe AeJIeHHMA IIKaJIbl COOTBETCTBYIOIIHUX HpH60pOB. 3anuniure
3Ha4YeHHe CHUJbI TOKa C y4eTOM IOrpenrtHOCTH.

Ry

R,

—

H+

Omeem.: ( ) A.

B Onanx omeemoe Nl nepenecume monvko ducaa, 6e3 npobenos u dpyzux OOnoLHuUMENb-

HblLX CUMB0.08.
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23.

B onmiTax no maydyeHHio 3aKoHa ApXuMe[a U3MEHAIOT 00BEM IOrPYXKEHHOrO B KHAKOCTH Te-
Jla ¥ NIJIOTHOCTH KUAKOCTH. KaKylo mapy onelToB Heo6xoaumo BeIGpaTh, 94TO6GB OGHAPYKHUTH

3aBHCUMOCTL CHUJIBI ApxuMmeza ot obbema morpy:kensoro Tena? (Ha pucyHKax ykasaHa ILIOT-
HOCTh KHIKOCTH.)

@

1) 2).

B

9)

@
3)
B orBeTe 3anumuTe HOMepa BHIGDAHHBIX OIBITOB.

Omeem: l:l:l

YacTts 2

3atem neperecute B BIIAHK OTBETOB Ne 1 cnpaBa oT HOMepa COOTBETCTBYIOLLENO 3aAaHWUsA, Ha4YuHas C
NepBON KNEToYKU. Kaxabii CUMBON NUWIWTE B OTAENMbHOW KNETOYKe B COOTBETCTBUU C NPUBELAEHHbIMUA B
Hnanke obpasuamun. EauHULBI n3MepeHus (n3MYeCcKUx BENUYMH NUCaTb HE HYXXHO.

OtBeTOoM K 3aaaHusAM 2426 asnsieTcs Ymcno. 3anuwmTe 3TO YUCIO B None oTBeTa B TekcTe paboThl, a

24.

25.

26.

ITocsie momagaHusA FOPHU3OHTAJIBHO JIETAIleH IIJIACTUINHOBON MyJH B I'PY3, HENOABUMKHO BUCSH-
NI Ha HUTH AjauHoM 40 cM, rpys ¢ NpHJIHIINIEH K HeMy IyJeil HAYUMHaeT COBepIIATh KoJeba-
HAA. MaKcuMaJbHBIH yroJl OTKJOHEHHs HHUTHU OT BEPTHKAJH IIPH 3TOM paBeH o = 60°, Macca
nyau paBHa 9 r, ee ckopocts — 20 m/c. Omnpeznennre Maccy rpysa.

Omeem: T.

IIpy ogHOM COIPOTHURIIEHHH PEOCTATa BOJBLTMETP IOKasbiBaeT 6 B,
amnepMmerp — 1 A (cm. puc.). IlokaszaHuss mpuOOpPOB NPU APYTrOM
COIIPOTHUBJIEHHU peocTaTa coctaBuau 4 B u 2 A. Yemy paBHO BHYT-
peHHee CONPOTUBJIEHUE UCTOYHUKA TOKa? AMIEpMeTp W BOJILTMETD
CUHTATh HeaJbHbIMH.

Omeem.: Om.

IerexTop 3a Bpems t = 3 ¢ noraomaer N = 6-10° GhOTOHOB HaAaOINEro Ha HEr0 MOHOXPOMa-
ruyeckoro csera. Ilorsomaemas momHOcTs P =6-10"* Br. Kakosa aiuHa BOTHBI ajaiolie-

ro csera?

Omeem.: HM.

He 3abynbTe nepeHecTn Bce OTBETH B GnaHk otBeToB N2 1 B COOTBETCTBUM C MHCTPYKUUEH NO Bbi-

nonHeHuto paboThb!.
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pewenusa B 6naHke oTBeToB Ne 2 3anuwwuTe cHadyana Homep 3agjanus (27, 28 U T. 4.), a 3aTem pelueHue
cooTBeTCTBYIOL e 3agaun. OTBeTbI 3anucbiBalTe YETKO M pa3bopumneo.

MonHoe pelwexune 3agay 27-31 Heobxogumo 3anucaTb B GnaHke oteeToB Ne 2. Mpu odopmneHun

27.

WpeanbHBIM ra3 HAXOAWTCSA B HUJIMHJIpe, 3aKPHITOM MOABMKHBIM mopmiHeMm. Ha pucyHKe naHa
JuarpaMma, WLIIOCTPUPYIOIAad M3MeHeHHe BHYTpeHHeil sHeprum U rasa u mepejaBaemMoe eMy
KOJMUIECTBO TeIlJIoThl §. OnuinTe nsMeHeHHe o0beMa rasa MpH ero mepexoje U3 cocTogHud 1 B
cocTosiHMe 2, a 3aTeM B cocroaume 3. CBoii oTBeT 0DOCHYiTe, YKa3aB, KaKkue (pU3MIecKHe 3aKO0-
HOMEPHOCTH BhI HCIIOJIb30BAJIH I O0BACHEHHS.

Uk

QY

MeHeHUue KOTOpbIX HeobxoaUMO U 4OCTaTOYHO Ana pelweHusa 3afadu, a Takke MmaTeMmaTuyieckue npe06pa-
30BaHuA, pacyeTbl C YUCIeHHbIM OTBETOM U NMPU HeobxoAUMOCTH PUCYHOK, NOSACHAOLLINA peweHune.

MonHoe npaBunbHOE pelueHne Kaxaon U3 3agad 28-31 AOMKHO BKIOYATL 3aKOHbI U hOpMynbl, NPU-

28.

29.

Ha maxozameMcs BAaau OT 3eMJIHM KOCMHYECKOM anmnapare Hadyaj paboTaTh peaKTHBHBIH
Am '
asurartensb. M3 conna paxkeThl e)KeCeKYHIHO BhIOpachIiBaeTcs 2 KI' rasa (A—t =2 Kr/c) co CKO-

pocteio v = 500 m/c. Mcxoguasa Macca xKocmuueckoro ammapata M = 500 kr. Kakyio cko-
pocTh nmpuobpereTr ammaparT, npoiiga paccroauue S = 36 M? HauyanpHy!o CKOPOCTH ammaparta
NPUHATE PaBHOH HyJio. I3MeHeHUeM MacchHI amIapaTa 3a BpeMs ABHXKEHHs NpeHeOpeub.

OauH MOJL HIeaTbHOTO OZHOATOMHOIO ra3a CHayaJja HarpejH, a 3aTeM OXJAaJWUJIH A0 HepBo-
HadaJbHOH TeMmnepatyphsl 300 K, ymMennmus nasienue B 3 pasa (cM. puc.). Onpegenure, Ka-
KO€ KOJIMYeCTBO TeMmJOTHI 6b1JI0 cOo00IeHo ra3y Ha yuyacTke 1-2.

TA
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30.

31.

B ssexkTpHYeCcKyIO lellb COeAHHWIN OJIHM U Te XKe 3JEeMEeHTHl CHauasa mo cxeme 1, a 3aTeMm mo

1
cxeme 2 (cm. puc.). ConpoTusyieHHe pe3ucTopa paBHO R, cOompoTHBIeHNe aMIepMeTpa WR ,
conpoTuBjieHne BosgbTMeTpa 9R. B mepBoii cxeMe nokazaHusa amnepMeTrpa paBHH [;. KakoBh
ero MOKa3aHWs BO BTOpoi cxeMe? BHYTpeHHMM COIpPOTHBJIEHMEM HMCTOUYHMKA M COINPOTHUBJIE-
HHEM IIPOBOJOB IpeHebpedk.

53

(2
&)

Cxema 1 Cxema 2

OnTHyecKuil EHTP TOHKOH pacceuBamoieil JUH3H ¢ GOKYCHMM paccrosiHueM F; = 20 cm Ha-
xonutca Ha ocu Ox B Touke x; = 0 , a ONTHYECKHMi IEHTP TOHKOH cobMpaloieil JIUH3H ¢ ¢o-
KycHBIM paccTosinueM Fy; = 30 cM — B Touke x; = 20 cm. I'naBHBIe onTudecKkue ocH o0eHx
auH3 JexaT Ha ocu Ox. CBeT OT TOYEYHOI'0 HMCTOYHHUKA S, PAcHOJOXKeHHOro B Toyke x <0,
NpOHAA AAHHYIO ONTHYECKYIO CHCTEMY, PacIpocTpaHAeTCA NapajjejbHBIM nmydkom. Hadigure
KOOPAHHATY X TOYEYHOI'O UCTOUHUKA.
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BAPMAHT 4

Yacts 1

yucen. 3anuwuTe oTBET B Nnone oTeeTta B TekcTe paboTel, a 3aTeM nepeHecuTe B BJTAHK OTBETOB Ne 1
cnpaBa OT HOMepa COOTBETCTBYIOLIErO 3afaHusi, HauMHan C NepBon KeTouku. Kaxapid cMMBON nNuwinTe B
OTAENbHON KNeTouke B COOTBETCTBUM C NpuseaeHHbIMU B Bnanke obpasuamu. EanHuLbl namepenua gu-
3UYECKUX BENIUYMUH NUCATb HE HYXHO.

OTBeTaMu K 3agaHuamM 1-23 sBnsoTcs undpa, CroBo, YACNO UMK NOcneaoBaTenbHOCTL Undp unn

1-

4-

Ha pucynke naH rpaduk 3aBUCUMOCTH IIPOEKIMH CKOPOCTH TejJa U, OT BpeMeHH. Yemy paB-

Ha NPOEKIHA YCKOPEeHHsA TOTro Teja a, B MHTepBaje Bpemenu oT 10 ¢ xo 20 c?

Uy, M/C &
20 !
10
\
\
NEAVA

10 20 30 40 bL¢

Omeem: m/ct.

Ha rnagxoM ropus3oHTaJIBHOM CTOJIE IOKOHUTCSA KyOMK Maccoi 1 Kr, cokaThiil ¢ 60KOB NPYXKHU-

HaMu (cM. puc.). JleBaa npysxuHAa ecTKocThio B, = 400 H/M coxara Ba 4 cm. C kakoil cuioi
npaBad NPY)KHHA KecTKocThio k; = 200 H/m peiicTByeT Ha KyOMK?

Omeem: H.

Ilon pmeiicTBMEM HMOCTOAHHON cuabl 3a 10 ¢ MMIyJBC Teja, ABHXKYIErOCs IO HPAMOM B OZHOM
HampaBJeHuu, usMeHuicda Ha 50 Kr - m/c. Uemy paBeH MOAYJb CHJIBI?

Omeem: H.

C KaKo#l CKOPOCTHIO IPOXOAHUT I'PY3 HNPYKHMHHOrO MassTHHKAa, MMelomuit maccy 0,1 kr, moJso-
JKeHHe PaBHOBECHSH, €CJIH KeCcTKOCTh npyxuHH 40 H/M, a amnianryza xosaebasuit 2 cm?

Omeem: M/cC.
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Ha pucyHke moxasaHBI CHJIBI, AeHCTBYOLIME HA 3aKPEILIEHHOE HA TOPM30HTAJILHOM CTOJIE He-
6onbinoe Teso Maccoit 200 r (Bux cBepxy). BriGepuTe M3 NIpeIOKEHHBIX yTBep:KIeHUH IBa,
KOTOpHIE NPABHJILHO OMHMCBIBAIOT ABUYKEHUE TeJjla IOF AEeHCTBHEM 3THX 4YeThIpex CHJI Hocje
TOTO, KaK €ro OTIYCTHJIU.

hem——

JN B

| e .

A ————

F

!

e

[ R L ]

1) TpaekTopueil ABUXKEHUA TeJja ABJIAETCA HMapabojia.
2) VcKopeHHMe Tesla IpMMepPHO paBHO T M/c’.

3) Ilocie oTnycKaHMA TeJa0 HAYAJNO ABUTATHCA B HANPaBJIeHUM CHUJR Fj .
4) KuneTuueckas sHEpPrus Teja IIOCJe OTIIYCKAHHUA YMEHbLIIIAEeTCH.

5) Cumaa f; COBepIlIaeT OTPUIlATEJbHYIO0 pabory.

Omasem: I:I:J

Ha HaKJOHHOHM ILIOCKOCTH, COCTABJAIOIIEN! YyroJ O ¢ TOPU30HTOM, IIOKOUTCH TeJI0. YIoJ, KO-
TOPBIH COCTABJISAET HAKJIOHHAA IIJIOCKOCTH C TOPH30HTOM, yMeHbmiwiu. Kak usmMensaTcsa mnpu
3TOM CHJIBI TPEHHMS M HOPMaJIbHOM peaKIHH ONOpPHI, AeiicTByomiue Ha Teao? Ina xakmoii Be-
JUYHUHBI ONIpefesuTe COOTBETCTBYIOIMIUI XapaKTep U3MEeHEeHUA:

1) yBenuuuiach

2) yMeHbBIINJIACH

3) He UBMEeHMJIACh

3anumuTe B Tabauny BeEIOpaHHBIE HUGMPH MJIA Kaxnod ¢usuueckoil BeauuuHbl. Iudper B
OTBEeTe MOTYT IIOBTOPATHCH.

Cuna TpeHus Cujia HOpMAJILHOM PEAKI[MH OIIODHI

CnyTHHUK ABHXKETCA BOKDPYr 3eMJIM IO KpPyroBoil opbute paxzmycom R. YcTaHOBHTE COOTBETCT-
BHe MeXIy (U3NUYECKUMN BeJIMUHHAMU H (DOpMyJiaMH, 10 KOTOPDHIM MX MOXKHO PacCUHTATh.
(M — wmacca 3emnu, R — paguyc opouthl, G — rpaBuUTallMOHHaA NocToAHHadA). K kammoi
MO3MIMU IepPBOro cTojabila moadepuTe COOTBETCTBYIONMIYIO NO3HUIIMIO BTOPOrO M 3alHUIIHUTE B
TabJuIy BhIGDaHHEIE IMGDHI IOK COOTBETCTBYIOINUMH OGyKBaMH.

PUSNYECKHUE BEJINUYNHBI DOPMYVYJIbBI
A) CKOpPOCTBH CIIyTHHKA GM . | R
B) 6 1) 2n|—— 3) 4n°\ |~
nepuog oOpaimmeHus CIYTHHKA BOKPYT R GM
3eMin 3
R {GM
2) 21 Zzﬁz’ 4) 12
A B
Omeem:
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10.

11.

12.

Konnen’rpamm H JaBJIEHHE HIE€aJIbHOI'O ra3a yBeJIMYHAJINCH B 2 pasa. ‘Iemy PaBHO OTHOLIIEHHE

T,
a0CoJIIOTHBIX TeMIepaTyp ra3a B KOHEYHOM U HAYaJbHOM COCTOAHHH Fz?
1

Omeem: .

KIIII rennoBoro asurarteisa paBeH 40 % . Kakoe KOJMYECTBO TENJOTH! JBUraTesb IOIYYHJ OT
HATPeBaTeNdA, eCJH XOJOAUIbHUKY ORLIO OTAAHO KOJIMYECTBO TEeIIOThI, paBHOe 30 kllx?

Omeem: kx.
OTtHOcHuTe/NLHAS BJIAXKHOCTH BO3fAyxa B KomHaTe paBHa 40% . Onpejesnre OTHOIIEHHE AaBJe-

HHUSA p; HACHILIEHHOrO BOASHOTO Iapa IPH TaKOH JKe TeMIepaType K NapIuajJbHOMY JaBje-
HUIO p BOASAHOTO mapa B KOMHaTe (pg/p)?

Omeem:

3aBHCHMOCTL 06bEMa HACAJLHOTO rasa IOCTOSIHHOM Mac- vA

Chl OT TeMmepaTyphl IIOKasaHa Ha V—T-auarpamMmme C
(cM. puc.). Bribepure aBa BepHBIX YTBEPyKAEHUS O IIPO- B

mecce, MPOUCXOAAINEM C ra3oM.

1) HdaBienue rasa MaKkCHMAaJILHO B COCTOSHUHY B.

2) IIpu mepexofe U3 cocToaHUA B B cocrosrue C BHYT- A
PeHHsAS 9HEePrus rasa yBeJUUYHBAETCH. ‘S D

3) IIpu nmepexome us cocrosaaua D B cocroanue A pabora
rasa Bce BpeMA OTPHIATEbHA.

4) B cocrogauax A u C JaBjeHUs rasa paBHEIL.

5) IIpouecc DB — m3oTepMuUecKHii.

Omeem: E:]

Hebonpnioe KoJIM4eCcTBO TBEPAOIO BELIECTBA MACCOM M CTAaJH HArPEeBaTh B 3aNasHHON Kalcy-
Jqe. Ha pucyHKe nmokasaH rpaduk M3MeHEHHs TEMIEPATYDHI ¢ BellleCTBA [0 Mepe MOIJIOMeHUA
UM Bce 60JIbOIEro KOJHUYECTBA TeIlJIOTHI .

23 PP

]
2 S :'
t ' : ;
to ' : ' : '
- ! ! ? ! >
@ (42 Qs Qs Qs Q

YCTaHOBHTE COOTBETCTBHE MEXAY GU3MYECKUMHM BeJIMYHHAMHU M HOPMYJAMH, IO KOTOPHIM KX
MOXHO paccuuTaTh. K Kaskmoif mosumum mepBoro crosbua moiGepuTe COOTBETCTBYIOUIVIO IIO-
SUIIMIO BTOPOTO M 3anuIuuTe B TabJHIy BhIOpaHHBIe (DBl I0J COOTBETCTBYIOMIMMU GYKBAMH.
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13.

14.

15.

16.

®UBNYECKUE BEJTUYNHEI ®OPMYJIbI

A) ynenbHasA TemIOEMKOCTD Be- 1) Q,
H1eCTBa B TBEPAOM COCTOSHHUU m
B) ynenvmas Tensiora mapoo6pa- 2) Q, - @
30BaHUA m
Q
3) ——
(t,—t,)m
4) Q4 - Q3
m
A B
Omeem:
Touxka A paBHOyjAajlleHa OT PaBHHEIX II0 MOAYJI TOYEYHBIX 3apPSALOB P °®
q1 > 0 u gs. < 0. Kyna manpaBinen (66epx, énus, 61e60, 6npago, om a1 92
nabriwodamens, ¥k Habniodamenio) BeKTOpP HANPAMKEHHOCTH 3JIEKTPHYe-
CKOr'o mojs B 3Toil Touke? OTBeT 3aIUIIIUTE CIOBOM (CJIOBaAMH). oA
Omeem: .

ConpoTuBiieHHe KaXXJOro U3 Pe3UCTOPOB B IIENH, CXeMa KOTOopoil m3obpaxceHa Ha DHUCYHKe,
paBHO 2 OM. Halinure 00Iiee conpoTuBIeHNe HENH.

—~

Omeem: OmMm.

JHeprua MarHUTHOTO HOJA KaTymKHu paBHa 2 M/I)xk. Yemy OyZeT paBHA sHepPrus MarHUTHO-
ro IOJA 3TOH KaTyIIKHU, €CJH CHJIA TOKA, IPOTEKAIOMEro Yepes Hee, YBEJIHYUTCA B 2 pasa?

Omaeem: mJx.

IIpu monajaHUM COJHEYHOTO CBeTa Ha KaIlIM HNOXKAA obpasyercda paayra. BoiGepure u3 mpep-
JIO’KE€HHBIX YTBED}KAEHUH ABa, KOTOphbie IPABUJILHO ONHUCHIBAIOT 3TO ABJICHME.

1) IlanHoe ABJIeHHe 00BbACHAETCA NJU(PpPaKINel cBeTa HAa KAMJIAX BOJbI.

2) CKOpOCTh 3JIEKTPOMATHUTHHIX BOJH B CpeJie 3aBUCHUT OT UX YaCTOTHI.

3) Beunlii cBeT COCTOUT M3 3JIEKTPOMATHHUTHHIX BOJIH ¢ Pa3HOM AJIMHOU BOJIHBI, KOTOPHIE Ka-
IJIAMH BOJABI 0O-PA3HOMY IIDEJOMJISIOTCS.

4) IToxasaTeam IIpeJIOMJIEHUA BOJH Pa3JHMYHBIX JJHH OAUHAKOBEI.

5) ¥ros npesioMJieHHA BOJH KPACHOI'O IIBEeTa MeHbIIE, YeM BOJH (PHOJIETOBOrO IIBETAa.

Omeem: D:‘
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17. Jauea BOJHBI, Ha KOTOPYI0 HACTPOEH 3JIEKTPUYECKHMH KoJjeGaTeJbHBI KOHTYD PafuolpHUeM-
HUKa, paBHA A. Kak M3MeHATCHA NepHok KoJieOaHWil B KOHType M MX YacTOTa, €CJIH MJIOINajlb
MJIACTHH KOHAEHCATOPa YMEHBIIUATH?

JIInsa Ka)ka0i BeJMYHHBI ONPENeIATe COOTBETCTBYOIMUM XapaKTep H3MEeHEeHHUd:

1) yBesmaurcsa

2) yMeHbIOIUTCS

3) He UBMEHUTCA

S3anummuTre B Ta6aMIy BhIOpaHHBIe MUGPHI AIA KaxAoH (usuueckoit Berwuwusl. [udpsr B
OTBETE MOIYT IOBTOPSATHCA.

ITepuox xosebaHMit YacToTa

18. K xiaemmam GaTapeiiku AJA KapMaHHOro (GOHaApsA HapajjebHO NOJCOeIVMHUIN JBa pe3ucTopa
¢ coupotuBjeHuamMu R, u R, Hanpskenue Ha Kiaemmax 6atapeiiku paBHO U. YcTraHOBHTE CO-
OTBeTCTBHE MEXAY (DHU3MUECKHMMH BeJuumHaMu u ¢dopmyiaMu, OO KOTOPBIM HX MOXKHO pac-
cuuTtaTk. K KaxXaoil mosunmum mepBoro croJiblna moAdepHUTe COOTBETCTBYIOMIYIO HO3MIIHIO BTO-
poro u sanuminTe B TabIUIy BHIOpaHHBIE IMUGPHI OO COOTBETCTBYIOIMMMH OyKBaMH.

PUSNIYECKHUE BEJITUYHUHDBI POPMYVYJIbI
A) cusa Toka uepes GaTapeiiky U(R, +R,)
bB) mHanpsi:keHue Ha pe3ucTope C b RR,
COIpPOTHBJIeHUEM R, R,
2) U———
R, +R,
U
3) ———
R+ R,
4) U

Omeem:

19. Onpepenure, CKOABKO O- ¥ B-pacnafioB HOJXKHO IPOM3ONTH IPH PAJJMOAKTHBHOM paclaje Aapa
ypasa “°U M KOHEYHOM NPEBDAILIEHUM ero B AApo 'wPb.

Yucao a-pacnagos | Yucuo B-pacnagos

Omeem:

B 6nank omeemos N1 nepenecume moavko uucaa, 6e3 npobenos u Opyzux OonoaHumenb-
HbLX CUME0JL08.

20. Snxpa pagona ’,,Rn HCOBITBIBAIOT O-pacHaj ¢ HEPHUOAOM TojJypacmaza 4 c. B o6pasme B MOMeHT

Hauana Habmofenus comepxurcsa 4 + 10'7 sgep pamona. CKOJBKO AZep rejds BHIAEIUTCS B 00-
pasie 3a 8 ¢?

Omeem: - 10",
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21.

22.

3HaueHUs JSHEPrMH CTAaIMOHADHBIX COCTOSHHH AaToMa BOAOPOAA 3aJaloTca (POpMYJIOH
E, '
E, = ~? ,raen =1, 2, 3, ... . AToM npH nepexoje U3 OJHOTO COCTOSIHHUA B APYyroe H3ayya-

eT WX norjaomaer POTOH. YCTAHOBUTE COOTBETCTBHE MEXKAY (PHM3HYECKUMH BEJIMYMHAMH, Xa-
PAKTEepHU3YIOIIINMK H3JYUYEeHHBIH HJIM IOTJIOLIeHHBIH (¢oToH, 1 dopMysaMH, IO KOTODPBIM HX
MOXKHO paccuuTaTh (h — mocrosaHHada Ilnanka). K Kamaoit mosumuu nepBoro croJbia nmogbe-
PHTE COOTBETCTBYIOLIYIO IO3WIIHI0 BTOPOrO M 3aNWUIINTEe B TaGaUIly BhIOpaHHBIE IUMDHI IOX
COOTBETCTBYIOINUMH OyKBaMH.

DOU3SNYECKHWUE BEJINYHNHbBI DOPMVYJIbI
A) sHeprua ¢oToHaA, H3JIYy4YEeHHOTO NPH Iepe- 1 8E
XO0Jie aToMa M3 COCTOAHWA ¢ 3Hepruei E; B ) g0
coCcTosiHME C dHepruei E, 5
B) uacrora ¢oToHa, MOrJoOIEeHHOro IIpH HOepe- 2) %EO
XO0Jle aToMa M3 COCTOAHHMA C 3Heprueii E; B 8E,
COCTOAHME ¢ 3Hepruei Ej 3) 9K
SE,
4 36h
A b
Omeem:

IIpu umsyyeHuHm 3aKOHOB (oTO3d(PeKTa NONYYHIX 3a- [/, B A

BHCHMOCTh 3AalMPAIOMIEr0 HAOPAMEHUA OT YaCTOTHI

nagaomux (GOTOHOB. PesyibTaThl H3MepeHHIH IIpe- 1,0 /
crasieHbl Ha rpadpuxe. IlorpemnocTs usmepenus uac- 0,8 4
ToTHI oToHOB paBHa 1-10' ', manpsxenua — 0,1 B. 0,6 //
3anuuIMTe B OTBET BeJMYMHY 3amppaiomero Hampsmxe- 0,4 //

Hus 1pH gacTore doroHoB 10'° I'm ¢ yuerom morpem- 0,2 ‘
HOCTH M3MEpEeHUI. %

5 6 7 8 9 v10“ I'n
Omeem: ( + ) B.

B 6rank omeemos Nel nepenecume moavko wucaa, 6e3 npobenoé u Opyzux Gonoanumenv-

HblLX CUMB008.

23. KoHpeHCATOp COCTOMT M3 ABYX KPYIVIBIX ILTACTHH, Pa3/leJIeHHBIX BO3AYLIHBIM IIPOMEXYTKOM.

Kakue ngBa KOHAEHCATOPA HYXHO HCIIOJIb30BAaTh JJIA TOr0, 4TOOBI 3KCIEPUMEHTAJIBLHO YCTAHO-
BUTb, 3aBUCHT JIHM dJIeKTPOEMKOCTh KOHAEHCATOPa OT pafuyca MJIacTHH?

—my | ek et 00 sde ¢ e
T == v X

2) 3) 4) o)

1)
B oTBeTe 3anumuTe HOMepa BH6paHHI:IX KOHJAEHCaTOpOB.

Omeem: l:l:
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Yacrs 2

OTBeToM K 3afjaHuAM 24—26 aBnseTca Yucno. 3anuwunTe 31O YUCNOo B None oTBeTa B TEKCTE paboThl, a
3atem nepeHecute B BITAHK OTBETOB Ne 1 cnpaBa OT HOMepa COOTBETCTBYIOLLEro 3afaHus, HauMHas ¢
nepeson Knetodku. Kaxabli CUMBOM NUWINTE B OTOENbHOM KMEeTo4Yke B COOTBETCTBUMM C NpuUBEAEHHbIMU B
6naHke obpasuamn. EguHuLbl M3MepeHus (on3nIecknx BENMUYMH NUCaTb HE HYXXHO.

24. Ilo npsMoii yaule MHUMO OCTAHOBKH IIPOE3’KaeT I'PY30BHUK co ckopocTeio 10 m/c. Yepes 5 ¢
BIOIFOHKY I'PY30BHKY OT OCTAHOBKH OTHe3XXaeT MOTOLMKJIMCT, ABMKYIHICA C YCKOPEeHHEM
3 m/c®. Yemy paBHa CKOpPOCTbh MOTOIIMKJIMCTA B MOMEHT, KOr'ZJa OH JOTOHUT I'Py30BHK?

Omeem: m/c.

25. Ha guarpamMme mokasaHO, KaK MeHAJIOCH AaBJeHHe UJeaJIbHOrO rasa B 3aBUCHUMOCTH OT €ro
o6beMa mpu mepexofie M3 COCTOAHHA 1 B cocTosHue 2, a 3aTeM B cocTrosaHue 3. Omnpexpenante

A
OTHOIIeHHe paboT rasa —% Ha 3TUX ABYX OTPe3Kax p—V-AuarpaMMEI.

3

-
0 v
Omeem: .

26. B 01HOPOAHOM MATrHMTHOM ToJe ¢ MHAyKIued 10 MTx TOPU3OHTAJNBHO HA ABYX HUTAX IOJ-
BellleH NPAMOTHHEHHbI!I NPOBOAHMK. BeKTOP MarHUTHON WMHAYKUMM TOPHU3OHTAJNIEH H IIep-
NIeHAUKYJIAPEH NPOBOJHUKY. BO CKOIBKO pa3 UBMEHHUTCSA CHUJIa HATSIXKEHUS HUTEH NpU H3Me-
HeHWH HalpaBJeHUA TOKa Ha IPOTHBONOJIOKHOe? Macca eIWHHUBLI AJWHBI IIPOBOJHHKA
0,01 xr/m, cuia TOKa B IPOBOAHUKE 5 A.

Omeem:

He 3abyabte nepeHectu sce oTeeThl B Gnank oTBeTOB N2 1 B COOTBETCTBMM C MHCTPYKLMEit No Bbl-
NOSIHEHWUIO paboThl.

MonHoe petuenne 3agaq 27-31 Heobxoammo 3anucatb B Gnavke oteetos Ne 2. Mpu ohopmneHum
pelwerns B GnaHke oteeToB Ne 2 sanuwuTe cHavana Homep 3agaHus (27, 28 1 T. A.), a 3aTeM peLueHune
cooTBeTCTBylOWEN 3ada4n. OTBeThI 3anucbiBanTe YeTKo U pas3bopunso.
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27.

CBeT OT TOYEYHOTrO MCTOYHMKA S B YCTaHOBKe Mo HaOMogeHHI0 dorosddexra magaer Ha (o-
TOKaTOJ MapajljIeIbHBIM IYYKOM, PO Yyepe3 cCOOMPAIOUIYIO JUH3Y. B cxemy 6bII0 BHECEHO
M3MeHeHUe: Ha MeCTO IIePBOHAYAJbLHOM JIMH3BI IIOCTABHJIM APYTYIO TOrO JKe AuaMeTpa, Ho C
601bMIMM (QOKYCHBIM paccTosinueM. MCTOUYHMK CBeTa IE€pPEeMeCTHUJIH BAOJbL IJIABHOM ONITHYE-
CKOU OCH JHH3BLI TaK, YTO Ha (POTOKATOJ CBET CHOBA CTaJl MMaJaTh NapaJlIeJbHBIM IYYKOM.
Kak usMeHuJicAd IIpu 9TOM (YMEHBINUJICA HJIM yBeJuduics) GoToToK HacwiuleHusa? O0bACHU-
Te, MoUYeMy U3MeHAeTCA POTOTOK HACHIIIEHHA, U VKAKUTe, Kakue PusndyecKHue 3aKOHOMEPHO-
CTH BbI MCIIOJIb30BAJIH OJIA 00'bACHEHUA.

JIuH3a
dortokaron

N\

MeHeHUe KOTOPbIX HeoBXoANUMO 1 AOCTATOYHO ANA pelleHus 3aaayu, a Takke Matemartuyeckue npeoﬁpa-
30BaHus, pacyeTtbl C YNCNEHHBIM OTBETOM U NpU HeobXxoanMOCTU PUCYHOK, NOSICHSIIOWNIA pelueHne.

MonHoe NpaBUNbLHOE peLLEHne Kaxaon n3 3agay 28-31 AOMKHO BKIMOYATL 3aKOHbI U (hopMynbl, Npu-

28.

29.

K ozHOMY KOHIly JIerKO# HPYKHMHEI KecTKocTbio kB = 100 H/M mpukpenyieH MacCHBHBIN
rpys, Jiexamuii Ha TOPH30HTAJIBHOHM NJIOCKOCTH, APYrod KOHeN IPYKHWHLI 3aKpelJeH He-
moaBuKHO (cM. puc.). KoaddunueHT TpeHusa rpysa o miaockocth paBeH p = 0,2. Pacraru-
BafA NPYKHMHY, I'PY3 CMEINAIOT IO FOPM30HTAJH, IOCJIEe Yero OTIYCKAIOT C HaYaJbHOW CKOpPO-
CTHIO, PaBHOM Hymo. I'py3 ABM)KeTcA B OJHOM HAalpaBJieHUM M 3aTe€M OCTAHABJIHBAETCA B
MOJIOMKEeHNH, B KOTOPOM IIPYsKMHA yxKe cyxkaTa. MakcUMaJbHOEe PacTAKeHHe NPYXKUHBI, IIPH
KOTOPOM TIpy3 ABHKeTcA TakuM obpasoM, paBHO d = 15 cm. Haligure maccy m rpyasa.

ITukiauueckuil mpolecc, NPOBOAUMEIM HAajJ OAHOATOMHBIM ph
uAealbHBIM TrasoM, NOpejacrasjieH Ha pucyHke. Ha yuacTke 2
1-2 ras cosepmaet pabory A;; = 1000 Ix. Yyactoxk 3—1 —
anuabara. KolmuyecTBO TemjIoOTHI, OTHAHHOE ra3oM 3a IIHKJI
XOJIOAUJIBHUKY, PaBHO lanl = 3370 IIx. KoaudecTBO Belle- pof————-— Y
cTBa rasa B XOofie mpomecca He MeHsaerca. Haiiaure pabory P :

|As;| BHEIIENX cH B aguaGaTHOM mporecce. e :
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30. Kmou K B cxeme, NOKa3aHHONH Ha PHUCYHKe, J0Jroe BpeMs HaXOAUJCS B MoJioxkeHHu 1. B
MOMEHT to = 0 Kuiou nmepepeau B mojoxxkeHwme 2. K momenTy ¢t > 0 Ha pesucrope R Bblae-
JHUJIOCHh KOJUUEeCTBO TemaoThl @ = 25 mk/l)x. Cunma Toka B IlelM B STOT MOMEHT paBHA
I =0,1 MA. Yemy paBHO compoTuBJeHHe peaucropa R? I]IIC G6arapeu & = 15 B, ee BHYT-
peaHee comnporusBieHune r = 30 Om, emkKocTsr KoHAeHcaTopa C = 0,4 Mk®. Ilorepamu Ha
3JIEKTPOMArHUTHOE M3JIydYeHUe npeHebpeusb.

1, L2

/
/

&r— C R

31. O6paser, conepﬁcamnﬁ panuii, 38a 1 ¢ ucnyckaer N = 3,7 - 10'° g-uactun. 3a T =1 u BBIJe-
nserca sHeprua E = 100 II». Macca a-yactui pasHa m = 6,7 - 1077 kr. Onpeznenure cpex-
HHH MMIYJbC (-4ACTHL, p. JHEPrueil oTgauyu AAep, Y-U3JIyYeHHUEM H PeIATHBUCTCKHM 3(ddeK-
TOM HpeHeOpeyb.
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AwarHocTtuueckan pabora

OTBETbI

Ne gagaEmns Bapuasnr 1 l Bapuant 2 N 3amanuda l Bapuanr 1 Bapuant 2
Yacts 1 Yacers 1
1 125 2,5 15 0,01 1
2 20 16 16 23 nan 32 23 nau 32
3 5 8 17 32 22
4 0,2 4 18 23 24
5 15 mam 51 25 nau 52 19 1416 1211
6 13 13 20 2 1,5
7 41 13 21 13 13
8 2 1,5 22 461 421
9 4 30 23 14 nan 41 15 mam 51
10 400 3,3
11 23 win 32 | 15 wm 51 Hacers 2
12 13 12 24 0,25 0,3
13 BBEpPX BBEPX 25 0,1 0
14 1 1,5 26 0,6 0,2
Bapuanr 1
27.

1) B coorBercTBHM c 3akoHamu Boitns—Mapmorra u JanbToHa (IpHUMeHEeHHBIMH K IIapIH-
aJbHBIM JIaBJIEHUSIM ra30B BO BTOPOM M TPEThEM COCYAaX) CYMMAapHOe JaBJIeHHE 3THX ra3oB IOCJIe
3aKpbIBAHUA BTOPOTO KpaHa paBHO 3p/2 + p/2 = 2p.

2) AHaJOruyHO 3TOMY JaBJIeHHE B IIEPBOM H BTOPOM COCYZax IOcCJe 3aKpPhIBaHUS IIEPBOTO
KpaHa paBHO p/2 + 2p/2 = 1,5p. 9to o3Hauaer, coryacHo ypaBHeHno Kianeiipoma—Mengeneesa,
YTO KOJMYECTBO rasa B IIEPBOM COCYZEe B UTOre YBEJIHUYMUJIOCH.

Omeem: KOJIMUYECTBO ra3a B IIEPBOM COCY/€E YBEIHUYNJIOCE.

28.
1) Cuna maBiieHUs NOPOXOBBIX rasoB F = pS, rae p — cpelHee AaBJieHHEe IIOPOXOBHIX I'a3o0B,
2
nd
S = —; — IUIomajk MONEPeTHOro CEHeHNA CTBOA, d — guaMeTp CTBOJIA.

2
2) KuHeTnueckasa JHeprud BbLIeTeBINero cHapsaga W = ——

5+ The m — Macca cHapsaza,
U — €ero CKOPOCTbh.
3) Pa6Gora cuJbl JaBJeHUSA MMOPOXOBHIX rasoB A = Fl, rge | — pauHa cTBOJA.

4) CorsacHO 3aKOHY M3MEHEHUsA MeXaHHuYeCKoi sHepruu W = A.

‘2mu?
O6beuHAA COOTHOIIEHUA 1)—3), mojaydaeM p = 7
i
2
Omeem: p = 2m;) ~ 4,7 - 10® Ila.
nd’l
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29.

1) N3o6pasum mpomecc Ha p—V-guarpamMmme u 0603HAYUM
JaBJeHUA U 00BLeMEI rasa B cocTosaHHAX 1 u 2 uepesd (py, V1) H
(p2, V32) cooTBeTcTBeHHO. TeMuepaTypy rasa B coctossHum 1 o6o-
3HauuM depe3d 1;, a B COCTOAHUHU 2 — uyeped T',.

2) iamMeHenHne BHYTPEeHHEH SHEPruHU rasa paBHO

3 3
AUy, =5 VR(T, -T) = 5(p,V, - PV)).

CoBepmeHHasa rasoM paboTa paBHa ILIOIIAAM TpaIelUH
nox rpadHuKoOM Ipollecca Ha p—V-guarpamme:

1
A, = §(P2V2 —p1V1)°

3) U3 mepBoro 3akoHa TEPMOAMHAMMKH CJeAyeT, YTO MOJy4eHHOe ra3oM KOJHMYECTBO TEILJIO-
TH @ = AU, + Ay, =2(p,V, - pV1).
p.

4) U3 rpaduka mpomecca cjJeayeT, 4YTo —= = —=,
J 7
IIoaTomy
2 2 2
AL Vs Vs Vs
IAA (V1 Q=2pV, V2 Hye

5) OTHOmIeHNe HJIOTHOCTEH rasa mMaccoil m B cocToAHUAX 1 u 2 paBHO

p, mV, W
V2
IoastomMy @ = 2vRT, (V—zz - 1} = 2vRT,(a® - 1), oTKyaa

1

_ Q
L= 2vR(a® -1)

ITopcraBiss B mosydeHHYI0 GOpPMYJTy YHCJIOBBIE JaHHBIE, Haxogum T .

Q

2vR(a” -1)

Omeem: T, =

30.

1) Ilpu ABMIKEHUN IePEeMBIYKM B MATHUTHOM IoJie BoaHuKaer JJIC & = ’% = Blv.

2) CormacHo 3akony OmMa Ajs 3aMKHYyTOH menu abed:

_ 6 _ Bl
4R~ 4R’
rage R — compoTusjieHHe NepeMBLIYKHU ab.
3) CnepoBatenbuo, U =4~1 R = %Blv .
U
0] : B=—,
meem 300
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31.

1) Cornacro ypaBHeHMIO JiHIITEHHA A PoTO3dDdeKTAa:

hv=A + eU, 2hv = A + 3eU,

rae A — pabora BEIXOZa SJIEKTPOHOB M3 MeTaJLa.
. hc
2) Ina kpacHOH rpaHUIEl doTodddekta A = Pk
K

3) Oovenuuasa 1) u 2), noayunm A = % .

Torga gna HCKOMOH AJINHBI BOJIHBI

2

Mg =8-10" M = 800 mm.
\%

Omeem: A, = % = 800 mMm.

Bapuanr 2
27.

1) CeeT, magalomuii Ha IOJIACTHHY, MOYKHO IIPEJCTABUTH KaK IIOTOK (DOTOHOB C 3HEpTrHei
= hv. HacroTa 3eseHOro csera GoJibIlle, YeM KPaCHOTO, CJIEJOBATEJIbHO, dHEPTHA (OTOHOB 3e-

E,

JIGHOT'O CBeTa 6OJIbIIIe, YeM KpacHOro.

2) MomHOCTbh CBETOBOT'O H3Jy4eHHA, MMajalomiero Ha miacTuny, P = Eg Ar rae At — uH-

TepBaJ BpeMeHH n3MmepeHus (Haupumep, At =1 c); AN — 4uciao GOTOHOB, yIaBIIMX Ha IJIACTHHY

2 _ Eon >1.

3a aTO Bpemsa. B namnoM ciyuae F, = P,, E,, > E_,, oTkyna N " Ep;

CnenoBaTenbHO, YUCIO (OTOHOB YBEJIMYHUTCH.
Omeem: 4ucyi0 GOTOHOB YBEJIHMIUTCH,

28.

muv®

1) 3anumeM 3aKOH M3MEHEHHs MeXaHWYeCcKoil sHeprum: mgH - 5 = AE, roae v — cCKo-

pocTh maiibul B Touke B.
2) anuileM 3aKOHBI JBU)KeHHUs maitbsl u3 Touku B B Touky D B cucreme orcuera ¢ Haya-

JIOM KOOPAHHAT B TOYKe B:
2

t
y=vsina-t—%=0, x = vcosa -t = BD.

3) O6beauusas 1) u 2), moayaum BD = Z(H - %gj sin 2a.

BD
OTCIO}Ia. AE = mg (H — m).
BD
Omeem: AE = mg(H —mj =2 'U;.}K.
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29.

1) Ha yuactrax 2-3 u 4-1 ras He oOMeHMBAETCs TEIJIOM C OKDY)KalOIMUMH TeJaMH, TaK
KaK 9TO II0 YCJIOBHMIO aguabaTHuecKue mpollecchl. ['a3 moaydaeT TeIIo Ha ydacTke 1-2 (u3obapu-
yecKuil HarpeB) M OTAaeT Ha yyacTKe 3—4 (M30XOpUYECKOe OXJaXKJeHHe).
QH QIZ

2) o onpeaenenuto KII nmukiaa paBer n=1- , Toe Qx = Q34 — OTZaHHOE

Tenjo, a Qu = Q12 — TOJYUEHHOE TEILIO.
3
3) Ilo mepBOoMy 3aKOHY TEPMOAMHAMUKHU ‘Q34| =AU, + A, = EVR(T3 -T)).

3vR(T, -T,)
4) O6'beIMHAA 3aMUCAHHBbIE BHIPAXKEHUSI, MOJYyYuM 1 =1— T .

12
OTKy/Ja OKOHYATEJIbHO HAULEM

_3vR(T; -T,) 3-8,31-265

= = = 3886,15 ~ 3886 I:x.
Qs 21-7n) 2.0,85 a
3vR(T, -T,)
Omeem: @Q,, = ———3_—2° ~ 3886 IIx.
12 2(1 _ Tl) JI

30.

1) ITocie meperopaHus pesucropa R; MaHHYIO 3JEeKTPUUYECKYIO R
cXeMy MO’XHO 3aMEHHUTb dKBUBAJICHTHON cxemoii (cm. puc.). Toraa co- R,
IpoTuBJeHNe BHellHed nenu R, = R +-12E =1,5R.

2) ITo sakory Oma s TOJIHOHM IEeNU CHJIA TOKAa, TEKYIEero yepes e Ry
HCTOUYHUK B cxeme, I = ————é——— I’

L5R+r 6 r

3) Cuna Tora, TeKylero uepes pesucTop R;, paBHa cuje TOKa, TEKYIIero 4yepe3 HCTOYHHK.
ITo saxony Joyasi—JleHa MOIHOCTD, BBIIEAAIOIIASCA Ha HEM,

2
€ R 236 Br

P=I'R=——"—
(L5R+r)

2
6B > = 236 Br.

Omeem: P=————
(LBR+r)

31.

1) IIpn u3sMeHeHMM MATHUTHOrO IIOTOKA 4epe3 IUIOIaAb paMKu B Heit Bo3HMKHeT JJC u=H-
AYKIUK, PaBHAA :
’ AD AB

O v R T

2) CkopocTh M3MEHEHHA HOPOEKIHMH BEKTOPA HHAYKLHMHM MATrHATHOrO Iojd B, Ha nepuenam-

AB 0,6
KYyJAp K IIJIOCKOCTH PaMKH ompeiejuM u3 rpaduxa: 3a Bpema Af; or 0 go 2 ¢ Atn = =
1
AB 1
= 0,3 Ta/c; 3a Bpems At; or 2 1o 10 ¢ Atn =-g= -0,125 Ta/c.
2
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3) Cornacuo 3axkony [:xoynsa—JleHIla B paMKe BBIZEIUTCH KOJIUYECTBO TEIJIOTHI

2
At, ({ AB,
*F(( At ) S] :

2

gl)Atl + ('g"z’))At2 = ﬂ[(ﬁJ SJZ

Q:Q‘+Q2:(R R R || At

4) Tak Kak ILTOIIaAL PAMKHK paBHA S = [ 2 1o OJIYYNM

I'((AB,Y AB, Y 10°*
= — n S = —— 09. 0.01 . ~ 0, .
R Q[( At) At1+( At] AtzJ = (0,09-2+0,015625-8) ~ 0,3 Om

1 2

({(aB,Y AB
t R=— 1 At —=
Omeem: R [( A7 l 1+( N

Mexanuka
Kunemaruka
1 2 3 4 5 6 7 8 9
34 nnu 14 wian
40 2,5 -2,5 32 13 13 3 43 41
10.

1) 3akoHBI ABHIKEHHUA [IapUKa MMEIOT BHI:

gsina - t?

gcosa - t?
5 .

X =v,sina-t+ D)

, Y=y cosa-t—

2) B MOMeHT BTOPOr'o COyAapeHHs MIapHUKa ¢ IJIOCKOCThIo X = S, y = 0,

. . t2
S=vosina-t+—g—§y—la— Q)
= 2
cosa -t?
0=vocosa-t—g—2—— 2
20, 4v} sina
3) ComecTHOe pemieHue (1) u (2) OPUBOJUT K ¢ = =z uS-= —g—— .

20¢ sin 2a

W3 pucyska BuAHO, 4To L = Scosa = ~ 0,173 M.

Omeem: L =~ 0,173 m.
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11.

1) Ecium u3 TOYKHM B3pHIBA BHIMYCTHUTH BOOOGpakaeMhulil cCHapsj oOpaTHO CO CKOPOCTBIO U,

HaIpaBJIEHHOH IIOJ YIJIOM O K I'OPH3OHTY, TO OH IIOJIETHT II0 TOHM ’Ke TpaexTopuu (mapaboJie) u
yoajeT B TOYKY BhLIeTa (CM. PHC.), IOCKOJBLKY COIIPOTHBJIEHHE BO3AYyXa OTCYTCTBYET.

-——— —_——

- ~ Touxa

~ o
2 hy X B3pHIBa
VoL a
-—

2) B BrIOpaHHOIl ccTeMe KOODAUHAT

. 1
I = vt cosa; by =yt 31na—§gtf,

rae t;, = 3 ¢ — BpeMsA IOJIeTa A0 ITOH TOUKH OOGHApy»KeHHMA cHapsana, [ = 1700 M u A = h; — Ko-
OPAHUHATHI 3TOH TOYKH.

. 1 _,
3) 3amumeM 3aKOH JBM)KeHHUA CHapsaja: h = yytsino — Egt .
Bpemsa nosera T cHapsiga onpegesserca ua ycaosua b = 0 opu t = 1.
4) O6veguHas 1), 2) u 3), moayuum:

1 .
m+58% 1655+5.9 2v,sino_ 2.1

= = — = O, = ~ 1 .
tga ] 1700 1,0 =45°%1 z gt, 113 ¢
Omegem: t~118 c.
AvHamuka
1 2 3 4 5 6 7 8 9 10
2 2,5 8 42 0,25 15 5 0,4 32 22

11.

—

1) Ha rpys meiicTByIOT cHiIa HaTsokeHMA HUTH T M CHJIAa TAXKeCTH Mg, Kak YKasaHo Ha pH-
CYHKe.

2) B unepnuajbHO CHCTeMe OTCUeTa, CBA3aHHOH ¢ Bemieil, yCKOpeHHe Tesa onpeneasaeTrcs
BTOPBIM 3aKOHOM HrnioToHa:

ma, =Tsina, 0 =T cosa —mg.
2

3xech a, = Tsing — UEHTPOCTPEMUTENIBHOEe YCKOPEeHHe.

3) Pemrasa mosnyueHHyI0 CHCTEMY, HOJYIHUM

1 -2
V= —w - ]_,5 M/C.
V' cosa
glsin® o
Omeem: v =,/—— =1,5 m/c.
cos o
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12.

1) K maii6e OpUIOMKEHBI CHJIa TAMECTH mg, HAIpaB-

JIeHHas BEePTHUKAJBHO BHU3, H CHJIA pEeaKIHH omopel N, Ha-
OpaBJieHHAA [0 Pajuycy BBepX. YCKOpeHMe Imaibbl @ Ha-

—

IIPaBJIEHO BHYTPL TPAeKTOPHUH JieBee HANPaBI€HHUA CHILI N
(cMm. puc.). '
2) B npoMeKyTOYHOH TOYKe CKOPOCTh ImaMber U = 0, mo-

3TOMYy Vv TIIaiibhl ecTh NEeHTPOCTPEMHTEIbHOE VCKOpPeHHe
d, # (0, HampaBJeHHOe K LEHTPY OKPY’KHOCTH, IO KOTOPO

OBHXKeTCcd mIaioa.
3) Ilpoeknusa yckopeHUs IIaiibbl HA KacaTeNbHYIO K OKPYXXHOCTH paBHA 0 MOAYJIIO g sinf.

IToaTomy y maiibel ecTh KacaTeJbHad COCTaBJIAIOIIaA yCKOpeHHs a # 0, HampaBJieHHas B CTOPO-

HY HHKHEH TOYKH cdephl.

4) YckopeHue ImapuKa @ = d, +d, HamnpaBjleHO BHYTPb ChEPUYECKON ITOBEPXHOCTH JieBee
HaIpaBJIeHUS CUJIbI N.

Omeem: yCKOpeHHUE IIapuKa HAIPaBJeHO BHYTDPb CepHUUECKOl ITOBEPXHOCTH JieBee HaIlpasB-

JeHuda cuasl N .

13.

1) Ecau macca m [OCTaTOYHO BeJHMKAa, HO I'Py3bl elle
IIOKOATCH, TO CHJIa TPEeHWUs MOKOsA, JelcTBymoUias Ha Tpys3
Maccoi M, HanpaB/ieHa BHU3 BAOJIb HAKJIOHHOM IIJIOCKOCTH
(cM. puc.).

2) Byaem cuuTaTh CHCTEMY OTCYeTa, CBA3AHHYIO C
HaKJOHHOM IIJIOCKOCTBIO, HHEPIHAJbLHOR. 3amuireM BTOPOH
3akoH HpioTOHA AJA KaXIOr0o U3 MOKOAINUXCA TEJ B IIPO-
eKIMAX HA OCH BBEJACHHOM CHUCTEeMBI KOODAUHAT:

Ox, : T, - Mgsina - F_, =0
Oy,: N - Mgcosa =0
Oy, :mg -T,=0

Yurem, 4TO ‘
Ty = Ty = T (HUTB JleTKasd, MeXAy OJIOKOM M HUTHIO TDEHUS HET),
F, <uN (cuia TpeHHs IIOKOsH).

Torama
T = mg,
F,, = mg — Mgsina,
N = Mgcosa

U Mbl IIPUXOAUM K HEPaBeHCTBY
mg — Mgsina £ uMgcosa

¢ pemreHueM
m < M(sina + pcosa).

Takum oOpasom,
Mmex = M(sino + pcosa) = 0,76 kr.

Omeem: Mpa, = M(sina + pcosa) = 0,76 Kr.
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MmMmnynbc, MexaHuueckan 3Heprus, pa6ora, MOWHOCTb

1 2 3 4 5 6 7 8 9 10 11
4 20 44 100 4 3 4 20 20 31 43
12.
1) Cuna paBjeHHA NMOPOXOBHIX ras3oB F = pS, rae p — cpejHee JaBjeHHe IIOPOXOBBIX I'a3oB,
2
S= % — nJIouajb MOMEePEeYHOr0 CeYEeHHUs CTBOJa, d — AUaMeTD CTBOJIA.
2
v

2) KuHeTHueckasa 3Heprus BhLJIETEBINEro cHapajga W = 5 rae m — mMacca CHapaja, v —

ero CKOpOCThb.
3) PaboTa cuJbl JaBJIEHHA MOPOXOBHLIX ra3oB A = Fl, rge | — ajmHAa cTBOJIA.

4) CorjacHO 3aKOHY N3MeHeHUA MeXaHWdJecKoi sHepruu W = A.

2 2
O6benunasa cooTHolneHusa 1)—3), moayuaem [ = __’;%9_
na"p

2
Omeem: | = 2mzv ~ 2,8 M.
nd°p

13.

1) HNmnynabc cHCTEeMBI TeJ «JOCKa — Imaiiba» OTHOCHTEJBHO 3eMJH COXpaHAETCH:

mv, = (M + m)v,rae v — CKOPOCTh IIANOKI M JOCKH IIOCJe TOro, KaK Inaiiba mepecrajia CKOJbL3UTh

o JOoCKe.
2) Cumna TpeHmsi, JeHCTBywIas Ha [JOCKY CO CTOPOHBI INAi0Obl, HDOCTOSAHHA H paBHA
Fp, = pmg.
3) Ilox meiicTBHMEM 3TOH CHJILI AOCKA ABUMKETCA C YCKOPEHHEM a = pﬁg U JOCTHUIraeT CKO-
v _ Mv My,
POCTH U 3a BPEMA T = — = = .
a pmg pg(M+m)
My,
Omeem: 1=——72>—=0,8 c.
ng (M +m)
14.
1) 3anumeM 3aKOH COXPaHEHHA MEeXaHHUECKOM dHepPruH IJIA CHapAAa:
2
mv,
— 0
mgh = 5

rae b — BeICOTa IOA'BEMAa CHapAAa, M — Macca CHapsaja.
2) 3amuieM 3aKOH COXPaHEHHS HMITYJbCa ISl BEePTHUKAJbHHEIX KOMIIOHEHT CKOPOCTeH oc-

KOoaMKoB: 0 = myv; + mav, , THe U3 U V2 — CKOPOCTH MEPBOrO H BTOPOTO OCKOJKOB Cpasy IocJje

pa3phIBa cHapsaa.
3) 3anuineM 3aKOH COXPaHEHHS MeXaHWYEeCKOH 3HepPrHH [AJIA MepPBOTO OCKOJIKA:

m uz m (2v )2
N Ehe e WSt Sl 2
m.gh 5 5
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4) BricoTy nopbema MeHBIIETO OCKOJIKA My OHPENEJHM M3 3aKOHA COXPAHEHWs MexaHude-
myv,

CKOH 3HEPIruu: Mmaoghm.. = Mmaogh + 5

13v§ — 65

5) O6vbepguusas 1)—-4), noayuum: by, = P .

1302
2g

Omeem: Ryoy = = 65 M.

15.

1) HaiineM MaKcHMaJIbHOE C)KaTHe IPYIKHMHBI b, MPH KOTOPOM N
A

Tpy3 emie IIOKOUTCSA Ha cTojie. B ciyuae cixaToi MPY;KHHLI HA T'Py3

JeHCTBYIOT CUJIBbI, IOKa3aHHLIe Ha PHCYHKe (CaMa Npy>KHHA HE MMOKAa- = =
3aHa). [Ipr MakKCHMAaJIbHOM CXKATHH OPYKHUHBEI MMeeM

kb=F . =nN =umg. -

umg
k- v

2) NameHeHre MeXaHM4YeCKOH JHEPIHMH CHCTEMBI T€J «IPy3 + MPYKHHA» IPH mepexoje U3 Ha-

kb®  kd®

YaJIbHOT'O COCTOAHHUSA B KOHEYHOE PAaBHO pa60're CHJIBI TPEHUS CKOJIbXEHHUA: T 2

Orcroga b =

= -—umg(d + b).

3umg
k

3) O6benuusas 1) u 2), moayuum d =
kd
OTCIOI[& H= % = O, 25.

Omeem: p = % =0,25.

16.

1) BricoTy noabeMa cHapsjga I MOYKHO OIIPEAeINTh, UCIIOJb3YsA 3aKOH COXPAHEHUS MeXaHH-
YeCKOH dHepTuM, 3alIUCAHHBIHN AJIA CHAPAAA B HAYaJLHBI MOMEHT X B MOMEHT pa3phIBa:

2

””2’0 = mgh. (1)

2) U3 zakoHa coxpaHeHUS MEXAaHUYECKOH 3HEepruu, 3allMCAHHOTO MAJIS IIePBOr0 OCKOJIKA B
MOMEHT pa3pbiBa H B MOMEHT IMaJeHHsA Ha 3eMJI0, MOXXHO OIIpeJeJIUThL HAadYaJIbHYIO CKODOCTH U4
ImepBOro OCKOJIKA:

m, (u’l)z m1v12

3) CxopocTh BTOPOr'0 OCKOJIKA IIOCJIe pa3phiBa CHapsAa MOXKeT OBITh OomnpejesieHa U3 3aKOHA
COXpaHEHHUSA UMITYJIbCa:

0 = mU, + m,U, . 3)

4) [Tns ompenesieHUs CKOPOCTH BTOPOTO OCKOJIKA U IPH MaJeHHUH ero Ha 3eMJII0 BOCIIOJb3Y-
eMCs 3aKOHOM COXPDaHEHUd MeXaHH4YeCKOH sHepruu:
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2 2 :
m,gh +%:ﬂ2§lﬁ-. 4)

2
5) Uz (1) u (2) ompemenum h = ;Lg’ vy = Ju12—2gh=\[u12—v§. N3 (3) moxy-

. m U
quM U, = —L U, = —. Toraa onpenenum us (4)
m, 2

2 2 2

_ 32+ 2
ug:zgh+v§=2gh+%:vg+ul4vo= Uo4u1’

______W:m 2 m/c
2 ’ )

Uy =

.____W=13 2 M/c
2 ’ )

Omeem: u, =
CraTuka, rmgpocrartuKka
1 2 3 4 5 6 7 8
0,4 10 40 1 5 21 14 0,7
9.

1) ITapuk u xuakoctu HenogBwkHbl B MCO, cBsazaHHO# ¢ 3emieii. B aroMm ciyyae, Kak
cjenyeT M3 BTOPOro 3akoHa HrloorToHa, cuia Apxumeja, JeHCTBYHOINAd Ha IIapUK, YPaBHOBEIIU-

BaeT ﬂeﬁCTByIOH.IyIO Ha Hero CuJily TAXKEeCTH:
p.Vi&€ +p,V.8 = p(Vl + VZ)g

(3mecs V; u V3 — cooTBETCTBEHHO O0BeMEI IIapHUKa, HaxoAsmiuecs BbIIIEe M HHXKe I'DAHUIILI Das-

meJa).
2) Honu o6beMa IIAPUKA, HAXOASALIMECHA BhIIle M HUXKe I'DAHUIBI pasfesa XHUIKOCTel, CBA-

3aHbI COOTHOIIIEHUEM

1
1
3) Ilo ycnoBuio 3agaqu Vv, 1
O6venuusaa 1), 2) u 3), nonyuyum: p = —i (p1 + 3p2) = —1 p, =700 Kr/m°.

Omeem: p = 700 kr/m°.

10.

1) Cucremy orcuera, CBA3aHHYIO C 3eMJieli, CUNTAEM MHEDIIUAJIBLHOMH.
ITockonpky TpeHmMe mIapa O CT€HKY OTCYTCTBYeT, JUHUA AEMCTBHUS CUJILI HATSKEHUA HUTHU

OyZeT MPOXOJUTHL Yepes LeHTP Liapa.
2) 3anuniem BTOpoii 3aKkoH HeloroHa B npoeknuax Ha ocu Ox u Oy B Buze:
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O0x: N -Tsina = 0; (1)
Oy:mg-Tcosa—F, =0 (2)

3) O6bem miapa V = =,
p

Besmunza BriTaNKMBalomeil cuabl Fy B COOTBETCTBUE C 3aKOHOM Apxumena:

F, = pgV = mg%. 3)

rae po — ILJIOTHOCTH BOABI.
4) Pemas cucTeMy ypaBHEeHHH, NIOJYUIHM:
T = mg(p —py) _ 4-10-(11 300 - 1000)
pcosa 11 300-0,866

~42 H.

Omeem: T =~ 42 H.

11.

1) HanpaBuM och X JeKapTOBOH CHUCTEMBI KOODAWHAT BePTUKAJbHO BBEPX. 3aIlMIIIeM BTOPOM
3aKkoH HpioTOHA Ui Ipy3a B IPOEKIIHH HA BLIOPAHHYIO OCh:

mg-T; =0, 89
rae T, — cuya HATAMXKEHUA HUTHU JO NOTPY’KEeHUS CUCTEMHI B JKUAKOCTb, M — Macca rpysa.
2) Ina cnydas, Korja cucTeMa IOTPyeHa B KHUAKOCTb, C YI4€TOM CHJIbI Apxumena:

mg — Ty — pgV = 0. (2)
3) C nomompio ypaBHeHHH (1)—(2) onpeseuM M3MeHEHHEe CHJIBI HATAXKEHUA HUTH:
AT = Ts - T1 = —pVg

Omeem: AT = —pVg.

MexaHuueckue Konebanmn, BONHbI

1 2 3 4 5 6 7 8 9 10

11 32 25 0,25 800 25 0,8 3 10 31

11.

1) K mapuky DpMJIOMKeHBbl CHJa TSAMXEeCTH Mg, HANPABJICHHAS BEDTH-

—

KaJbHO BHHU3, M CHJIa HATAYKEHUA HUTH T, HaIpaBJIeHHasdA 110 HUTU BBEPX.
VcekopeHHe IUapUKa @ HAIPaBJIeHO BHYTPh TPAEKTOPHM IIpaBee HaIpaBJie-
Huda cuiabl T (cM. puc.). .

2) B npoMeXyTOuHO TOUKe CKOPOCTh Iuapuka U # 0, moaToMy y mia-
PHKA eCTh I[eHTPOCTPEMHTEJIbHOE YCKOpeHHe Eiu # 0, HampaBJeHHOEe K

LeHTPY OKPYKHOCTH, IO KOTOPOH JBHXKETCS IIApHK.

3) IIpoeKnusl YCKOPEeHUA IIapHKa Ha KacaTeJbHYIO K OKPYXXHOCTHU DaB-
Ha 1o moayalo g sinp. IlosToMy y mapuka ecTb KacaTeJbHasd COCTABJIAIOLIAA

YCKODPEHHUA a, # 0, HanpasJIeHHasI B CTOPOHY IIOJIOXKeHUsI PaBHOBECHUA.

4) YcKopenue IIapuKa a = &, +d, HANpPABJIEHO BHYTPb TPAEKTOPUM IIpaBee HAIPABICHUA

cuasl T.
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MonexkynapHas chbu3mka M TepmogMHamMmmMKa

MonexkynapHo-KMHEeTMYEeCKan TeopuA, ugeansbHbIn ras, U3onpoueccsl

1 2 3 4 5 6 7 8
42 150 23 11 33 43 23 15 mim 51
9.

1) B coorBercTBMH ¢ 3akoHaMH DBoiins—Mapwuorra u [JansToHa (IpUMEHEHHBIMH K Naply-
aJBLHBIM JaBJIEHHAM rasoB BO BTOPOM M TPeTheM COCYAax) CyMMapHOe JAaBJIeHHe 3TUX ra3oB IIOcie
3aKpBIBAHHKSA BTOPOTO KpaHa PaBHO

p/2 + 2p/2 = 3p/2.

2) AHaJIOTMYHO 3TOMY AaBJI€HHE B IEPBOM H BTOPOM COCYAAX IIOCJe 3aKPHIBAHUA II€PBOrO
KpaHa paBHO

3p/2 + 3p/4 = 2,25p.

9To o3HavaeT, coryIacHO ypaBHeHHI0 KiameiipoHa—MeHzeseeBa, YTO KOJHYECTBO rasa B Iep-
BOM COCYyJle B UTOT€ YMEHBIIHJIOCE.
Omeem: KonndecTBO rasa B MEPBOM COCY/l€ YMEHBIIIHIIOCE.

10.

1) 3anumem ypaBHEeHUs COCTOSHHUA rasa JJA BepXHell W HHUMKHeEH gacTei:

p,V, = vRT,
p,V, = vRT,
rae V, u V, — o6beMbl BepxHeil U HMIKHell yacTeil.

2) V, =S(H-h), V, = Sh,

rae S — cedyeHue nopmHdA, H — BeicoTa cocyaa, h — BBICOTA, HA KOTODPOM HAXOAUTCH MOPHIEHbB.
3) YcioBue paBHOBECHUSA IIOPIIHSA
pS+mg-p,S=0,
rge m — mMacca IMOpPIIHS.
4) O6bepauHana 1), 2) u 3), MOAYYUM COOTHOIIEHHE A KOJHYecTBa MoJjeil rasa.

v = 1’"g — = 0,022 Mo
RT (7{ CH- hj
Omeem: v = mg ~ 0,022 Moib.
pril__1
H-h
TepmoguHamMmmka

1 2 4 5 7 8 9
42 5 31 40 40 41 22
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10.

1) Ilpu MenneHHOM OXJa’XAEHHUM rasda ero MOXKHO BCe€ BPEMs CYUTATh PAaBHOBECHBIM, IO3TO-
MY MOXXHO IOJIb30BaThcs ypaBHeEMeM Kianeitpoma—MengeneeBa pV = vRT u BelpakeHHEM AJIsS

BHYTpeHHeﬁ 9HEeprum OJHOATOMHOI'O HuaeaJIbHOro rasa

3 3
U—-z—VRT—EpV

2) Ilopieds ABMIXKETCS MEIJIEHHO, CHJ TPEHHMS MEJKAYy NOPIHHEM M CTeHKaMH cocyJa HeT,
[I03TOMY JaBJIEHHE ra3a INOCTOAHHO M PaBHO AAaBJIEHHIO OKPYXKaloMmero Bo3ayxa.
3) 3amuIneM nepBoe HAYAJIO TEPMOAWHAMHMKH AJIs M300apHOTO CiKaTHA rasa:

Asaemn =AU + |Q|’

rae Aggems = pSx — pabora BEHemHHMX cuia, AU = % pAV = —%pr — W3MeHeHHe BHYTPEHHe
9HeprHuHM rasa, |@ — KOJHYeCTBO Ten.uo'rm, OTBeJIeHHOE OT raaa.
21Q
4) O6bennuaa 1)-3), noxyaum IQI 5 pr OTKyAa X = SLSI 8 cm.
2
Omeem: x = % =8 cM.
11.

1) M306pasum mpouecc Ha p—V-aumarpamMme u 0603HAUMM JaBJI€HHSA M O0bEMBI rasa B CO-
crosauax 1 u 2 yepes (p;, Vi) u (P2, Vo) coorBercTBenHo. TeMneparypy rasa B coctosHuu 1 060-
3HauuM ueped T;, a B coctoaHuu 2 — uepe3d Ta.

2) smMeHeHUe BEYTPEHHEN 3HEPrUH ra3a paBHO

3 3
AU, = EVR(Tz -T) = E(szz -pV).

CoBepmieHHasa rasoM pa0oTa paBHa IUIONIaJM Tpalleliuu I04 rpa¢uKoOM Imponecca Ha
p—V-guarpamme:
1 V.
A, = E(pzvz -pV).
3) U3 nmepBoro 3aKoHa TePMOAMHAMMKH CJIEAYeT, UTO IOJTyYeHHOe ra3oM KOJIMIECTBO TEIJIOThI

Q = AUlg + A12 = 2(p2V2 - pIVI) .

v,
4) 13 rpaduka mnpoiecca cjiegyer, 4To % = 72 .
1 1
2 2 2
AN (VzJ Yy 4
Ioatomy =2 =|-=2| u @ =2p,V, -1|=2vRT] -1
JAZERNA v v
5) OTHOIIeHHe ILIOTHOCTEH rasa Maccoif m B cocToaHUAX 1 u 2 paBHO
p_mv Vo
pp mVy; W

V2
Ioatomy Q = 2vRT, (V—? ~ 1} = 2vRT,(a® - 1)= 9972 k.

Omeem: @ = 2vRT,(a® —1)= 9972 JTx.
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12.

1) Ilpu n306apHOM pacIIMpEeHHH Ha ydacTKe 1—2 ras mojyyaeT OT HarpeBaTesd KOJUYECTBO
TEeNJIOTHl @,,, 4 Ha yJyacTKe 3—4 OTHaeT XOJOAMJIbHHKY B M30XODHOM IIpomecce KOJHUYEeCTBO Tell-

JoTH Q,, . Ha npyrux yuyacTkax Termyoo6MeH OTCYyTCTBYeT.
2) KIIJI TennoBoro aBUraTens
n= i =1- &4_ .
QIZ Ql2
3) KonmuecTBo TemwnoTsl Q,,, MOJIydeHHOE Ha yyacTke 1—2, paBHO

Q, =AU, +A,,,

3 3

Ille M3MEHeHue BHYTpeHHeH oneprun AU, , = ER(T2 -T)= ERAle ,

a pabora rasa A, = p,(V,-V;) = RAT},.
4) KonmdecTBo TemynoThl Q,, , OTAAHHOEe HA y4YacTKe 3—4, PaBHO YMEHBIIEHHIO BHYTPEHHEH
9HEPrHH ras3a Ha 9TOM YYacTKe:

3
Qu - |8U,| = 5 RIAT .

Q 8|AT,,|
5) O6beauusaa 1)—4), moayaum n=1-— =34 =1 - .
) )—4) Y9UM T a, BAT,,
AT, 3
Orcofa Haxoaum 12— =12.
M AT, T3
AT, 3
Omeem: 12— =12.
AT, 501 -m)
ArperartHble COCTORHMA BeljecrTsa
1 2 3 4 5 6 7 8 9
550 1,4 500 0 42 31 50 23 23

10.

1) OrHOCHTENIbHAS BJIAYKHOCTb DaBHA ¢ = —p—100%. B HauaJibHOM COCTOAHHMH HApPIlHAJIbHOE

"I

JaBJIeHHe IIapa B cocyle OblJIO paBHO

=0,4p,.,

)
Py = 700% Pan

rfie pxn — JAaBJIEHHE HACHIIIEHHOTrO mapa.
2) CornacHo ypaBuenuio Kinaneitpona—MeHgereeBa
— mO
L 7
rae T — TemmnepaTrypa mapa, V — o6seM cocyma, M — MoJIsapHas Macca BOABI, Mo — HAYATILHAS
Macca BOASHOTO mapa B COCYe.
3) Ilocne cxxaTHs map CTaJl HACHLIIEHHBIM, a €T0 Macca YMEHBIIHIACh 0 M;:

RT,

_ _ m,
Py = Py = M(V/5) RT.
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4) O6venunas 1), 2) u 3), nonyuaem o = 2 _

Omeem: o =0,5.

11.

1) KosnyecTBO TENJIOTHI, IIOJyYeHHOE IPH HarpeBaHHH JIbJAa, HaXOAALIETocsd B KAJIOPHMET-
pe, mo temunepatypsl 0 °C:
Q, =cm (0-1¢).
2) Kosin4yecTBO TEIJIOTHI, HOJYYeHHOE JbAOM IpH ero Tageuu npu 0 °C:
Q, =Am,.
3) KonnyecTBO TemJIOTHI, OTAAHHOE BOAOH mpH oxJakaeHuu ee no 0 °C:
Q = c,m,(t, - 0).
4) YpaBHeHHe TeILIoBoOTro Gajanca: @ = @, +Q, .
mycy(t, —0)

5) O6venuusaa 1)—4), noayuum m, = m ~ 1 Kr.
. _ My, -0)
Omeem: m, = cO-ty+n = 1 kr.
AnexTpoanHaMmka
AnexTpocTaruka
1 2 3 4 5 6 7 8 9. 10 11 12 13 14 15
24 14
BBEpX |BIeBO| 3 win | wan | 40 | 100 5 0,6 10,75 270 | 110 | 50 23 11
42 41

16.

1) B xoHAeHcaTOpe CO CTODPOHBI IOJIA Ha YacTHIly AeHCTByeT CHJIa, HalpaBjeHHas BEpPTH-
KaJbHO BBepX M paBHada mo moxayJaio F,, = Egq.
2) CorsiacHO BTOpoMy 3akoHy HeioToHa F,; = ma, rie a — MOAYJb YCKOPEHUA YaCTHIIBI.
3) IIo 3aKOHY PABHOYCKOPEHHOTO ABMIKEHHMA IJIA TOTO, 4TOOHI IIpOJIeTeTh KOHJEHCaTop, ycC-
KOpeHHe YaCTHIhI JOJKHO OBITH PaBHO
2(d/2) _d

2

o~
N
~

rae d — paccTOosgHNe MeXXAy IJIaCTHHAMH.

l
4) IBMiKeHHe YaCTHUIILI IO TOPU3OHTATIM ABJSAETCS PAaBHOMEDHBIM, MOBTOMY U = 77 rae | —

JAWHA IJIAaCTHH KOHJeHcaTopa.
O6beguuaa 1)—4) ¥ uCnoab3ysl CBA3b MOAYJA HaIPSAMEHHOCTH 3JIEKTPUYECKOro IIOJA C Ha-

! [Ulq|

npAXKeHMueM Ha IJIaCTHMHAX KOHAeHcaTopa E = —, HOJYyYHM: U = i\ m - 30 m/c.

Omeem: v = —l-,’m =30 m/c.
dy\ m

d
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17.

1) IlepBoHauaibHLIN 3apsag KoHAgeHcaTopa ¢ = C1U.
2) B pesyibTaTe nepesapsaaKU KOHAEHCATOPOB IIOCJE€ 3aMBIKAHUS KJOYa UX 3apAAbl PaBHBI
COOTBETCTBEHHO
g1 ¥ g2, npuueM q; + gz = C1U (1)
(110 3aKOHY COXPAHEHUA JIEKTPHYECKOTO 3apsaja).

3) B pesynbTaTe nepesapsAaAKyd Ha KOHAEHCATOpPaX yCTAHABJIMBAIOTCS OJWHAKOBBble HalpsXe-
HUsS, TOK B LIeIIM IpeKpallaeTcs, ¥ HaNpskeHWe Ha pesucrope R cTaHOBHUTCA PaBHBIM Hyo. Ilo-
aTOMY

4 _9 ()

¢ G

4) TTo 3ak0HY COXpaHEHUs JHEPIHH BbIAEJHUBIIEECA B IlellM KOJUYECTBO TEIUIOTHI PABHO pas-
HOCTH 3HAUEHUH SHeprdH KOHJEHCATOPOB B HAUAJIHLHOM M KOHEUHOM COCTOAHHAX:
2 2 2
~ GU q 9

- + . 3
@ 2 2C, 2C, (3)

Pemas cucremy ypasHenwii (1)—(3), norygaem:

. 4)

Omeem: U = 300 B.

MoCcTOoAHHBbIA TOK

1 2 3 4 5 6 7 8 9 {10 | 11 | 12 | 13 | 14 | 15 | 16 | 17

0,75 2 8 1 3 16 | 5 2 7 3 11,6] 6 2 10 | 23 | 22 | 42

18.
1) KougencaTop, MNOAKJIIOYEHHBIH K HCTOYHHUKY ITOCTOSHHOIO HAIpAXKeHus, Oyaer 3aps-
CcU?
JKaTbCcA. B peaysibTaTe 3TOro oH npuobperaer sHepruio W = 5

2) 3JIeKTPOEMKOCTh ILIOCKOI'0 BO3AYIIHOTO KOHJeHcaTopa onpenessaerca popmynoi C = E‘(’i—s
VY KoHaeHcaToOpa Ha PHCYHKEe 4 ILIOINAAbL ILUIACTHH S 0oJbIe, 4YeM y KOHJeHcaropa Ha pUCYHKe 0,
CJeIOBATEJILHO, €r0o 3JEeKTPOEeMKOCTh Goabmre: C; > Cg, a 3HAUYUT, U 3HEPruUs, HAKOIJIeHHAd B
HeM, Oosipmie: Wi > W,

3) Ilpu mepeBoze Kiwoueil M3 MOJOMKEHUS 1 B IIOJIOKEHHME 2 KOHAEHCATOPHI OTKJIIOYAIOT OT
HCTOUYHHUKOB M COEAWHSIIOT C JIAMIIAMH, B Pe3yJbTaTe Yero uyepes JIaMIIBI KPDATKOBPEMEHHO OyneT
IPDOTEKATh 3JEKTPUYECKUI TOK. OHEPrHUs 3JIEKTPUYECKOro MOoJifA, HAKOIJIEHHAasd KOHIAEHCATODPOM,
BBIJJEJIUTCA B JaMIle B BHUJE CBETOBOM SHEPrHH, UTO NPUBEAET K KPATKOBPEMEHHOH BCIIHIIIIKE JIaM-
nel. JHEPrus, HAKOIJIEHHas KoHAeHcaTopoM C;, GoJsbIme, CJieAOBAaTEJbHO, NMPU TMEPEKJIIOUEHUH
KJII0Ya JIaMIa B CXeMe HA PUCYHKe a BCIILIXHET spue.

Omeem: naMIna B cXeMe Ha PHCYHKe€ a BCIIBIXHET Ap4e.
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19.

. R +
1) ConporuBieHre BHelIHe# Nenu paBHO R, = % + ?2 = R, 3 R,
2) IIo 3akony OMa AJs1 IIOJTHOM IeNH TOK, TEKYIHMIH Yepe3 MCTOYHHUK B IEIH,
& 26

I=s " ®+mR -2

3) Cuyna TOKa, TeKylmero yepes jamiy 4, paBHA IIOJIOBHHE CHJIKI TOKA, TEKYIIEro 4yepes HcC-
rouHUK. [To 3akony [I»xoynsa—Jlerna MomHOCTD, BRIZENAIONIAACA Ha JaMie 4,

e (é]z = (R, +6;2Ri 2r)’

=62,5 Br.

=62,5 Br.

6°R,
(R, + R, +2r)°

Omeem: P =

20.

1) Hpn OocJjeqoBaTeJIbHOM BKJIIOUEHHH JIAMII HAIIpAMXEHHE HCTOYHHKA paBHO CyMMe Ha-

MpsAKeHUui Ha Bcex jJammnax: U = 2U;

2) Hanpsasxenue Ha onHoil sammne U = 110 B B onpegesaerca no rpa@uky Ipu cujie TOKa B
meru I = 0,35 A. '

3) Orcroga HanpsyxeHne ucrounuka U = 2U, = 220 B.

Omeem: U = 2U = 220 B.

MarHmTHoOe none M 3NeKTPOMarHMTHaR MHAYKLUMA

1 2 3 4 5 6
oTHabmozaTesns BHH3 BHH3 BHH3 oTHabII0gaTeNA KHabJII0JaTe o
7 8 9 10 11 12 13 14 15 16 17

4
0,24 10 | 1000 | 0,5 34 21 0,04 2 16 6 |2 4‘;”“
18 19 20 21 22 23 24 25 26
12 nim 15 uan
18 31 14 5 21 21 51 43 32
27.
1) IIpu ABM>KEHHH IePEMBIYKH B MATHHTHOM II0JIe B KOHType BO3HMKaeT I[C unayKnuu
AD
5 = —A—t— = Blv.
2) CornacHo 3akoHy OMa AJns 3aMKHYTOM nenu abed:
;. € _Bw
" 6R 6R’
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rae R — COIpOTHUBJIEHHE TIePEMBIYKU ab.
3) CnenoBaTebHO,

5Blv
5

U=6-1-R=

5Blv

Omeem: U = 6

28.

1) CorsracHo 3aKOHY COXpaHeHNA SHEPruu
LI2 _ LI%(t) . (@)

2 2 2C
JeHcaTopa B MOMEHT BpeMeHM t, I, — aMIJIUTyJAa CHJIBI TOKA B KOHTYype.

Orciona ¢*(t) = LC(I2,, — I*(t))

, rae I(t) u g(t) — COOTBETCTBEHHO CHJIa TOKa B KOHTYpe U 3apsj KOH-

2) Corsacuo dopmysae TomcoHa mepuon Kojebauuii B kourype T = 21y LC

3) Obbegunas 1 u 2, noayuum: q(t) = zlﬁﬂf;mx ~-I%(t)
T

4) 3 rpaduka HaxoAuM: nepuox Kojebauuii T = 8 MKC, aMILIUTYAY CHJIbI TOKA B KOHType
Iex = 0,6 A u cuiy Toka B MOMeHT BpeMeHH ¢t = 3 Mic [ ~ 0,4 A.

BeruuciasaeM MCKOMBIH 3apan: g ~ 0,6 MmxKa.

Omeem: q ~ 0,6 mxK.

29.

Hpn OTOABHTIaHHH MAr"dmuTa OT BHTKAa 6y,z:e'r MEHATHCA MaI‘HI/ITHHﬁ IIOTOK IIOJIA MAar”HurTa
CKBO3b BUTOK M B BHUTKE BOSHHKHET MHAYKIMOHHBIA TOK. CorjacHO mpaBuy JleHIla MarHuTHOe
ToJie 9TOT0 TOKAa MOJIKHO IPElsTCTBOBATH ABMXKEHHUIO MAarHuTa, IOITOMY BXOJAIIME B BUTOK JIH-
HUHM MHAYKIHNKA 3TOrO HOoJs OyAYyT HAampaBJeHBI CO CTOPOHBI MarHuTta. IlJig co3jaHus TaKoro IoJs
COIVIACHO IIpaBMJIy OypaBUMKa MHAYVKIIMOHHBIA TOK B II€eM BHTKA NOJKEH OBITH HAIpaBJIeH IIPO-
THB YACOBOH CTpeJIKH, a B 1emnu jamMn — oT A K B. Tox Takoro HanpaBjeHUs IPOIYCKAaeT TOJIbKO
OUOJ HA y4acTKe ILIelH JIAMIIOYKH 1, oHa u 6yJeT ropeTs.

Omeem: 3aropuTtcs jJammouka 1.

OnTtuka

I'eomerpuqecxaﬁ onTMKa

1 2 3 4 5 6 7 8 9 10
78 40 24 0,6 1,25 225000 13 16 1,7 1,2
11 12 13 14 15 16 17 18 19
12 1 2 20 20 15 3 3 21
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20.

1) JIyuu, uaymue oT npegMera Ha paccTOSsHMM d, cCOOMpPAIOTCS HA PACCTOSHUU [, KOTOpOE
6ospiie (OKYCHOIO pacCTOAHHA, U IMO3TOMY 0o0pasyloT Ha IJIeHKe MATHO AuamMerpom &. M3 mozo-
OHS TPeYroJBLHHKOB IIOJIyYaeM COOTHOIIIEHHE:

———
—_—
. ——
-
o e
——

[ J
& f-F
D f
2) 3 opmysIbl TOHKOM JMHSBI 1 + 1_1 HaxXoguM — — = F
fTd"F A food
od
3) O6bepguusasn 1) u 2), monyyaeMm oKoHUaTeJabHO: D = 7 = 1 cmM.
od
Omeem: D=—=1 cM.
F

21.

CorsacHo pHCYHKY, AJIMHA TeHH L oIpefesdeTcs BHICOTOH cBau h u -
YIJIOM Y MeMAY CBaeill U CKOJB3AIIHM II0 €ee BepIIMHe JIYYOM CBeTa:
L = h-tgy.

ITOoT YroJ ABIAETCA M YIJIOM IIPeJIOMJIEHHA COJMHEUHBIX Jydell Ha Y

sina
[IOBEPXHOCTH BOAbl, COrJIAaCHO 3aKOHY NpeJOMJIeHHA, —— =1, H ¥
siny
gy sina 1 ey siny 1 h
= Sl = = -
I 2n \/1 ~sin®y V4n® -1

1

6
Jan? -1 b5

CnenoBatesibHO, L =h

Omeem: L =~ 0,8 M.

22,

a2

IInomaas TpeyroJabHUKa paBHa S = %AC- BC = 5 rae a — xarer tpeyroabHuka ABC. To-

roga a =v2S =10cwm.

B “M

B ‘:’— A, ICl

A C F70 ‘
Q) : 3
B,

1 P

188




Jusi mocTpoeHuss m3oOpakeHNs BepIIMHEI B mpoBezeM u3 Touku B Jryd, nmapassesbHbIN IJias-
Hoil onrtudeckoit ocu (I'O0). Ilocne mpenomiieHusa B JHUH3e OH moiaeT depe3 ¢okyc (1yd 1 HA pH-
cyHKe). Jlyd, BhImieAmnii M3 TOYKKM B M OpoxoAsaimiuil yepe3 ONTHYECKUN IIEHTD JIMHS3EI, He IIpe-
agomiasderca (orya 2 Ha pHCYHKe). B ToOuKe mepecedeHHA 3THX JydYel U mOJydaeTcss M300paxeHue
Touku B — B;. [lyna nocTpoeHnsa M300paskeHus TOYKH A pacCMOTPHM JABa Jiyda: OQWH DPACIPOCTPaHA-
erca Broab I'OO ocu JIMH3BI ¥ He IPEJIOMJIAETCS, 4 APYroM mycTHM u3 ToukM A B Touxky M. IIpose-
JeM IIYHKTHPOM JIyd, NapajuiefbHbli aydy AM u npoxomAinuii yepes LeHTP JuH3bI. [locie mpesoM-
JeHus B jguH3e Jyd AM mpoiiier yepe3 TOYKY MepeceueHMs BCIIOMOTATEJLHOTO Jyda M (DOKAJbHOM
mwinockocTH (Jryud 3 Ha pucynke). Touka A; Gyaer B TOM MecTe, T'ie 3TOT Jyd nepecexkaer I'0O.

IInomazns n3obpaxkeHusa paBHa S, = %AICI- B,C, . B,C; = BC = a (Ttak kak cropoHa BC pac-

nojoxeHa Ha paccrosauu 2F ot guH3bl). A;C; = OC; — OA;. OC; = 2F = 100 cm. Jaa Haxoxge-

1 1 1
HUA OA BOCIIOJIB3yEMCH OPMY.JIOH TOHKOM JIMH3BI —=—+ . OTryna
1 y dopmy F OA 0a, va
0A, - F-0OA _ F -(2F +a) _ F-(2F +a) _ 50-110 ~ 91,7 cm.
OA-F 2F+a-F F+a 60
Omeem: S, = 10 ~28,3 ~ 41,5 cM>.
BonHoBana onTukKa
1 2 3 4 5 6 7 8 9 10 11
23 uau | 14 uam 14 nan
39 41 31 21 21 20 15 21 2 4 41
KsanTtoBan u agepHan pusuka
Crpoenue agpa atoma. U3oTonsl
1 2 3 4 5 6
2024 1413 812 66 3334 2145
fipepHbie peakuum
1 2 3 4 5 6 7 8
37 11 10 82208 5785 01 14 21
PapguoakTuBHbIN pacnan
1 2 3 5 6 7 8 9 10 11 12
00 52108 | 1010 | 98146 20 D 58 78 20 5 22 13
13.
3a BpemMa Al B Ipemapare BBIJEIAeTCS KOJUYECTBO TEILIOTHI @ = AE\At, rme A — axTus-

HOCTH npenapara, Ky — sHeprus a-uactumsl, At — BpeMs.
BrizenuBuIeeca KOJIMYECTBO TEIJIOTH WAET HA HAIDeBaHMe KOHTeHHepa.
HsmeneHue TeMnepaTypbl KOHTE€HHEDA ONpeAEIsieTCA PABEHCTBOM
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HeHUe TeMIlepaTyphl KOHTelHepa.

Q = Cm-AT, rge C — yhenpHas TeILIOEMKOCTb MeIM, M — Macca KOHTelHepa, AT — u3me-

_ CmAT 1 -1
Orcroma A = E At ~1,6-10" ¢ .
CmAT
P A= ~ 10" ¢,
Omeem EAt 1,6-10" ¢
14,

t
AKTHUBHOCTE BCcero ob’beMa KPOBH MAallMeHTa II0 MPOIIECTBUY BPeMeHHM ¢ paBHa a(t) = a2 7.

AXTHUBHOCTE 006pa3lia KPOBH B MOMEHT BpeMeHH t: a = a(t) —Vl.

t

a-2T
a,

Otcroga Vo =V

Omeem: Vo~ 1 cM®

U3anyuyeHue u nornoweHue caeta atToMmamMm.
®oToHbl. DoToachhekr

E. wu — MaKCHMaJIbHafd KMHETUYECKAasA 3HEPrus d3JEeKTPOHOB.

1 2 3 4 5 6 7 8
0,5 600 9 3,5 3,7 3 2,9 23
9 10 11 12 13 14 15 16
23 21 31 42 43 12 23 24
17.
1) Cornacuo ypaBHeHHUIO JiHITeNHA 1y doToaddeKrTa
hv = h% =A,«+E.,,, roe h — nocroanHasa IlmaHka, ¢ — CKOPOCThL CBeTa B BaKyyMe,

2 2
m,v
2) E _=—cfax - Prmax , "Ie m, — Macca 3JIEKTpPOHa, U, — €ero MakCUMaJIbHasi CKOPOCTE.
KHH 2 2m max
e

3) O6wbeauuas 1 u 2, noayuyum:
Prax = sze (% - A,,m) ~6-10*xr-m/c.

Omeem: p_, ~6-107% xr- m/c.

18.

1) CorstacHo ypaBHeHMIO JiiHIITelHa AnA ¢oToadderra: Av = A + eU,

2hv = A + 4eU, rge A — paboTa BbIXOJa 3JIEKTPOHOB U3 MeTaJljia.

2) g KpacHoi rpaHunsl GoroadderTta A = %c_ .
K

2 .
3) O6venuusas 1) u 2), monyunm A = §hv . Torga a1 UCKOMOM AJIMHBLI BOJIHBI
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3¢ 14
= =6- T
Y 7. 6-10°T'x

3c

=6-10"Tu.
g ° .

Omeem: v =

19.

1) MuruManbHaA AJIMHA BOJIHBEI COOTBETCTBYeT MAKCHMAJILHON YacToTe M d3Hepruu doroHa:

c

)\.0 = }\,41, u V“ 27\’—
0

c c
2) \Y ==V = —
24 ’ 32
}\‘32

}\‘24
3) Hacrora ¢doTOHA, NCIIyCKaeMOro aTOMOM IIpH Ilepexoje ¢ OGHOT'O YPOBHSA 3HEPrHH Ha JApY-
roi, IpONOpIHOHANbHA PA3HOCTH 3HEePruil aTux yposHei. IloaTromy

_ 1 1 1)
Vig = Vig T Vo t Vg TC| o — o —Fo—|;

.

A’14: A'24 }\'32
¢ Mighaghas -7
Apg =— = ~3-107 M.
Vis  Aaghgs —Aghgy + A Ay,
A AoA
Omeem: A, = e ~ 300 HM.
l24k32 - 7\'147“32 + }‘14}"24
20.
B cepun Jlaiimana sHeprua dotona pasua E, — E;, rme n = 2, 3, ... . AHaJOru4HO, B CEpUHU
Banepmepa sHeprusa ¢ortona pasua E, — E;, rne n = 3, 4, ... . Jlnuna BoaHbI A GOTOHA CBS3aHa C
. he
ero sHeprueil paBeHCTBOM N =E, roe h — mocroaunasa Ilnanka, ¢ — ckopocTh cBera. OTciona

CJeAyeT, 4TO POTOHY ¢ MAKCHUMAJIBHOM AJIMHON BOJHBI COOTBETCTBYET MUHHMMAJILHAA DHEPTHUsd, IO-
3TOMY:

_maxAz minv, E,-E  3/4

: - =5,4.
maxA, minvy, E;-E, 5/36

Omeem: y = 5,4.

MeToabi HaAy4YyHOro no3HaHumna

1 2 3 4 5 6 7 8 9 10
45nmm | 45 wmmm | 14 v | 15 wmm | 12 wam | 25 uau
54 54 41 51 21 59 99,40,1 | 1,60,1 |0,900,01| 3,00,1
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MroroBas pabota

N zanaausa Bapuanr 1 Bapuanr 2 | BapunanT 3 Bapuasnr 4
Yaers 1
1 -7,5 -2 40 2
2 320 4 2 16
3 15 2 1 5
4 400 4 50 0,4
5 14 nu 41 45 nam 54 25 uam 52 - 25 nnm 52
6 22 11 13 21
7 21 14 31 42
8 -273 0,25 80 1
9 60 3 20 50
10 6 5 20 2,5
11 14 nm 41 45 nam 54 24 24
12 13 24 13 34
13 BHH3 KHabIromaTesaio BJIEBO BIIPaBO
14 3 2 4 5
15 2 6 75 8
16 35 nwam 53 35 wim 53 23 uam 32 23 nu 32
17 23 11 32 21
18 43 21 21 14
19 24 11 42 1010
20 200 87 1 3
21 31 31 21 23
22 0 0,5000,025 0,210,02 1,20,1
23 45 nnu 54 14 nm 41 24 nnu 42 25 wiu 52
Yacts 2
24 0,01 15 81 30
25 100 1 2 4
26 0,8 210 660 3
BapuanT 1
27.

1) IIpu mepemenieHWH MOJI3yHKA BHU3 COIIPOTHBJICHHE IENMM YMEHBINAETCH, 4 CHJIA TOKA yBe-

JHUYHUBAETCA B COOTBETCTBHH C 3aKOHOM OmMa ajis moaHoM memu I = , rie R — comnporusJe-

6
R+r
HUe BHeIUHeH Ielln.

2) NsMeHeHre TOKa, TEKYIIEero Io IepBHYHOH 00OMOTKe TpaHcdopMaTopa, BEI3BIBAET H3Me-
HeHHEe MHAYKIHUYM MarHUTHOrO IOJA, CO3JaBaeMOro 3Toif 0OMOTKOIl. ITO NPUBOAUT K M3MEHEHHUIO

MArHUTHOIO IIOTOKa Yepe3 BTOPHIHYIO OOMOTKY TpaHCdopMaTopa.
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_Ae
At

BO BTOPHUYHOII 0OMOTKe, a CJIeJOBaTeJbHO, Halps)KeHUe U Ha ee KOHIaX, peTHCTpHUpyeMoe BOJIBT-

3) B coorBerctBuM ¢ 3aKoHoM mHAyKnuM Papanes Bosumkaer IC mEAyKmMM &, =

METpPOM.

4) Korga mBM»OK HpHUAET B KpaliHee HU)KHee IIOJIOKEHHEe M €ero ABHKEHHe IIPpeKpaTuTcsd,
amnepMmeTp OyJeT IIOKa3hIBaTh MOCTOSIHHYIO CHJIy TOKa B IIeNM, a HaIpSAKeHHe, H3MepseMoe
BOJIBTMETDPOM, OKAa’KeTCA PaBHBIM HYJIO.

Omeem: BO BpeMs IlepeMellleHUs ABUIKKa PeOoCTaTa IMOKa3aHuA aMmiepMmerpa OyAyT yBeIH-
YUBATBLCH, & BOJBTMETD OyZeT perMCTPUPOBATHL HAIPSXKEHHe HA KOHIIAX BTOPHUUYHON OOMOTKH; KO-
rja ABMYKOK NIPHUIET B KpailHee HUKHee IIOJIOJKEHHE M €ro ABHKEHHEe IPeKPATHUTCH, aMIIepMETp
OyzerT MOKA3BIBATH IIOCTOSTHHYIO CHJY TOKA B IlelH, a HaIpAKeHHe, U3MepseMoe BOJLTMETPOM,
OKaKeTCcsd PaBHBIM HYJIIO.

28.

1) Mmnynbc cUCTEMEI TeJl «ZOCKA—INAai6a» OTHOCUTEIBHO 3eMJIU COXPAHACTCH:
mv, = (M + m)v,
rfe v — CKOPOCTb IIIalbbl U JOCKU IOCJEe TOro, KakK Ilaiiba IepecTajia CKOJIb3UTh IO JOCKe.
2) Cuna Tpenus, neiicTByromas Ha JOCKY CO CTOPOHBI LIAiiGbl, IOCTOAHHA U paBHa Fp, = umg.

. . m
3) Ilon meiicTBHMeM 3TOH CHMJIBI JOCKA OBUIMKETCA C YCKOPEHHEM a = l— & M JOCTUTraeT CKO-

M
POCTH U 3a BpeMsA
=V Mv Mu,

a pmg pg(M+m)
Orcopga: m=M &——1 =2 2 -1(= 0,5 kr
) ugT ~“l0,2-10.0,8 o

Omeem: sz( % —1)=0,5 KT.

ngt

29.

1) Ilpo6Gxa BRHICKOUYHT, €CIM CHJIA, ¢ KOTOPOM ra3 JABUT M3HYTPH HA IPOGKY, IIPEBBLICHT CyM-
MapHyIO CUJIy aTMOC(EpPHOro AaBJeHHA M TPeHHUs NMPOOKH O Kpas OTBEpPCTHsA, T.e. KOrja AaBJIeHUe

F F
rasa IIPeBBICUT aTMOCGepHOe JaBjieHHe Ha BEeJIHUYUHY Ap = —, OTKyJa $ = —.
s

Ap

2) Ilockonpky ob6meM V rasa He MeHSeTCH, TO, COTJACHO YPaBHEHHIO Kaaneitporna—
Menpeneesa, V-Ap = VR - AT, rae v — KOJHM4eCTBO ra3zoo6pasHOro BellecTBa.
3) CornacHo mepBOMy 3aKOHY TepMoaMHaMHEKM @ = AU + A = AU, tak xax 4 = 0. -

4) [na nxeaJlbHOro OAHOATOMHOrO raza AU = §vR-AT.

2
5) O6beanuaa 1)—4), HaxoauUM s = 32F—QV =2.10" M2
3FV
o 1s="7=2.10" Mm%
meem: s 20 210" ™
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30.

1) Ilpn mepeceueHMM PaMKOH IpaHUIBI OBJACTH IIOJSA CO CKOPOCTBHIO U U3MEHAIOUINICA Mar-
AD Cunz| UBb
6 ua| =

HUTHBIA NOTOK co3zaerT IAC MHAYKIMYT

AL = vBb. Cuna Toka B 3TO BpeMsi I=T=T'

(Bb)’
IIpu sTom BO3HMKAeT TOPMO3AINAA cHia AMIepa F, =IBb= UT, paBHAs II0 MOAYJIIO BHENIHEH

cuire: F=F,.
2) Tox TeyeT B paMKe TOJBKO BO BpeMs H3MEHEHHS MArHMUTHOTO IOTOKa, T.e. IpU BXOJE B

OPOCTPAHCTBO MEXXAY HOJIOCAMH M NPH BBIXOZe. 3a 3TO BPeMs DPaMKa IepeMellaeTca Ha PacCTOs-
HUe X = 2b, a IpUJIOKeHHasa BHEINHsA CUJa coBepiiaeT pa6ory A = F - x = 2Fb.

3) [l1s1 conpoOTUBIEHUA HOJTYYHM:

213 . 106
R=208" -9 1125107 4 o,
A 2,5-10

B2b3

Omeem: R = 2v i

=0,1 Om.

31.

1) lnsa sHEeprum oxHOro (POTOHA 3amuIeM Ey. =hv,=h

- , TZle ¢ — CKOpPOCTBL CBeTa B Ba-

> o

KyyMme.
2) OHeprusa, uanydaeMasi YKa3Koi 3a yKaszaHHoe BpeMs, E = P - t.
3) Yuco u3ay4eHHBIX GOTOHOB PaBHO

E P-t-A
N = =—~ 6 . 1015 .
Eoo h-c
P-t.-A
Omeem: N =———"~6-10".
h-c
BapuanuT 2
27.
1) KoraeHcaTop, MOAKIIOYEHHBIH K HCTOYHHUKY IIOCTOSHHOIO Hampsi>KeHHusi, OGyaer saps-
CU?
KaTbcdA. B pesyjbTaTe 3TOro OH mpuobpeTaeT 3Hepruwo W = 5 "
. €8

2) O1eKTpOoeMKOCTh MJIOCKOT0 BO3AYIIHOTO KOHZeHcaTopa ompexnesserca dopmyaoi C = ~a

Y koHzeHcaTopa Ha PHUCYHKe 6 pacCTOsSHHE MeXJy ILIacTHHaMHU d OoJibllle, 4YeM y KOHJAeHcCATopa
HA PHCYHKe 4, CJIeOBATeJLHO, ero 3JeKTPOeMKOCTh MeHbie: Cy; < Ci, a 3HAUMT, U 3HEPrus, Ha-
KOILJIeHHas B HeM, MeHbIe: Wy < W,

3) IIpu mepeBoze KJiiouell M3 IOJOXKEHUSA 1 B moJsio’KeHHe 2 KOHAEHCATOPBHI OTKJIUYAIOT OT
WCTOYHHUKOB M COEAWHAIOT C JJaMIIaMH, B pe3yJIbTaTe 4Yero 4Yepes JaMIILI KPAaTKOBPEMEHHO OyzeT
MIPOTEKATh 3JEKTPHUUYECKHI TOK. JHEpPrus 3JEKTPHUUECKOTO II0JIA, HAKOIJIEHHAdA KOHIEHCATOPOM,
BBIOEJIUTCA B JlaMIle B BUAe CBETOBOH SHepruu, 4TOo IIpMUuBeIeT K KpaTKOBpeMeHHOﬁ BCIHIBIIIKEe JIaM-
nel. JHEpPrufA, HAKOIIeHHas KoHaeHcaTtopoMm C;, Gosbie, cjefoBaTebHO, IIPH IE€PEKJIIOUYEHUU
KJII0Ya JlaMIla B CXeMe Ha PHC. d BCILIXHET ApdYe.

Omeem: n1aMIia B cXeMe Ha PUCYHKe a BCUBIXHET sipue.
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28.

1) 3anuineM 3aKOH COXpaHEHHs UMILyJbCa MV = MLy’ + mgvy, Tle Uy — CKOPOCTH IePBO-
ro 6pycka mocJje yAapa, U2’ — CKODOCTBH BToporo 6pycka Iocie yjaapa.
muv:  mu?  my)

o 2

2) 3anuireM 3aKOH COXPAHEHUS MeXaHUYECKOH sHeprum: 21 = 121 + 22 .
2 l_(ml—mZ)vl_l
3) O6beaunsas 1) u 2), noayuyum v, = ——— =1 m/c.
m, +m,
m, —m,)v
Omeem: v, = (—1——2——)——l =1 m/c.
m, +m,

29.

1) KoathdpumnpmeHT nosie3Horo AedCTBUSA TEIJIOBOH MaIIMHEL 1) = g’: = 1—1Q—+l , Tme A, -— pa-
60oTa, COBEpIICHHAA 34 LHUKJI; @ -— KOJIMUYECTBO TEIJOTHI, IOJYYEHHOE 3a IMKJ paboyuMm Belle-
CTBOM TEILJIOBOM MAIIHHBI OT HarpeBaTeJs; )Q" — KOJIMYEeCTBO TEIJIOTHI, OTAAHHOE 3a IIHUKJ XO-
JIOAUJILHUKY.

B paccMaTpuBaeMOM IIHKJI€ a3 IIoJy4dYaeT KOJHUYECTBO TEIIJIOTEI B U30TEPMHUYECKOM IIpOoIiecce
M OTJaeT B MU30XOPHOM.

2) B uzorepMuuecKoM Ipoliecce BHYTPEHHAA dHEPTrHUs HIeaJbHOrO rasa He U3MEHAETCH, CJIe-
JOBAaTEJILHO, B COOTBETCTBHHU C NEPBBLIM 3aKOHOM TEPMOJHHAMHKH KOJHYECTBO TEILJIOTHI, IIOJY-
YeHHOe ra3oM, paBHO pafoTe rasa: @ = A.

3) IlockonbKY B M30XOPHOM IIpoliecce ra3d paboOTy He COBepIIAEeT, KOJHYECTBO TeIJIOThI, OT-
JaHHOE ra3oM (B COOTBETCTBUHU C IIEPBLIM 3aKOHOM TEPMOAWHAMHKH), PABHO U3MEHEHHIO ero BHYT-

Q’[=%VR|AT’.

PEHHel 3Hepruu:

IlogcTaBinsiga BTOpPOE M TPEThE COOTHOILEHHS B IepBoe, moaydaeMm sHadenue KIII[ Tenmosoit
3VR|AT)|

—oq

3VR|AT|

o4

MamuHLl 1 =1-

Omegem: n=1-

30.

1) IIpu abconioTHO yNpyroM yaape O IJIACTUHY IIAPDHUK IE€PEAAcT el MMIIYJbC, paBHBIMH
Ap = 2mv, Tlie U — CKOPOCTb IIAPUKA IEepes YAAPOM.

2) CornacHO 3aKOHY H3MEHEHUs MEXAHHWYECKON JHepruu -mgh=A, rpe A=qEh —

2
paboTa BHeIIHEH CHJIBI.
3) O0beauuas 1) u 2), moayuyum

Ap = \/2mh(mg +qE) =0,07 xr - m/c.

Omeem: Ap = \/2mh(mg +gE) = 0,07 xr - m/c.
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31.

3
1) Cpenusis KUHETUYECKAsA 3HEPrus TEIJIOBOI'O ABHKeHUs atoMoB E = —EkT.

2
2) CorsnacHo ypaBHeHHUIO OHHINTEHHA IJaa GoTosdderra %C—= Ay + Ey, Toe E, — MaKcH-
MajbHad KUHETHUYEeCKasd 3Heprus (hoTO3JeKTPOHOB.

3) YuuThIiBad paBeHCTBO KMHETHUYECKHUX 3HEPrHil, IOJYUUM ng = % — Apux-
0 p2he-2A) 610t &

TCIOda _T ~1,0- .

2(hc-24,)
:T=—-—"——2"216-10* K.
Omeem e ,6-10° K
BapuaHT 3

27.

1) B nponecce 1 — 2 ras moaydaeT HEKOTOpOe KOJHYECTBO TEIJIOThI, HO €ro BHYTPEHHSA
3Heprus He meHdAetcs. Clief0BaTeJBLHO, COrJIACHO IIEPBOMY Hadajlly TEPMOAWUHAMHKH OH COBEpIIAET
paboTy, T.e. B ZAaHHOM Ipoilecce ero 00beM yBeJIHYUBAETCAH.

2) B nporecce 2 —» 3 TermoobmeHa ra3a ¢ BHEIIHEH CpefOd HET, HO €ro BHYTDPEHHSSA JHeEp-
rusa ymeHburaercsa. CilefoBaTesJbHO, B 3TOT IIPOLECC CBSA3aH C pacCIIHpPEeHHEM rasa, MOCKOJLKY OH
cosepimaer padbory.

Omeem: nepexoj rasa U3 COCTOAHUA 1 B cocTosgHME 3 Bce BpeMs COIPOBOMKAAETCHA yBeJHUe-
HUEM ero obbema.

28.
1) B cooTBeTCTBHMHU C 3aKOHOM COXDaHEHUA UMITyJbCa AJA CHCTEMBI «alapaT + ras» macca
Am
rasa, BEIGPOIIIEHHOTO 3a MHTEpBaJ BpeMeHM At, 0 = M-V — A7 ‘UAtL;

\ %
2) YckopeHue anmnapara @ = AA—t; CKOpOCTh ABMIKEeHMs ammaparta V= /2aS .

Omeem: V =

29.

3
1) CorsiacHO mepBOMY 3aKOHY TePMOAMHAMHUKHU: Qi = AUyp + Ay, Tae AU = 3 vR(T; — Th);

A12 = VR(TZ - Tl)'
5
Orcioga Q2 = — VR(T: — T)).

2
P3 P2 —
2) Coraacuo 3akony Illapas: T =T ; caegoBareapHo, Ty = 3T.
3 2

3) O6beaunsaa 1) u 2), monyuuM @2 = 5vRT, = 12,5 r]Ix.
Omegem: Q2 = 5vRT, = 12,5 x][lxk.
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30.

1) Iycrs R, — comporuBieHue ammepmerpa; R, — comporuBjieHHe BoabTMeTpa; 6 — IIC

HCTOYHUKA. B cxeme 1 compoTuBieHHe BHemHeld menu R, = R, + , BHYTPEHHEe COIIPOTHB-

R-R,
R+R,
)

JIeHue UCTOYHHKA pPaBHO HYJIO, IIO3TOMY IIOKa3aHHE aMIlepMeTpa Il = F .
0

2) B cxeme 2 BHyTpeHHee COIPOTHBJIEHHE MCTOYHHKA PaBHO HYJIO, I03TOMY HaIpPSAKEeHHE Ha

&
y4acTKe, cofiepaKallleM Pe3UCTOp U amnepmerp, paBHo é. [lokaszanue amnepmerpa I, = RrR
A
3) O0begunsan 1) u 2), nonyuum

I, R, _R,R+RR,+RR,
I, R+R, (R+R,)(R+R,)

R,R+R,R,+RR, 91
(R+R,)(R+R,) 101
R,R+R,R, +RR,
(R+R,)(R+R,)

Orcrona: I, = I, I ~ 0,91, .

Omegem: I, = I, ~0,91,.

31.

1) Ha pucyske usobpaskeH xoj Jjydeil yepe3 cuCTeMy JHMH3. IIOCKOIBKY M3 cobuparomieii
JIMH3El BEIXOAUT IIyYOK CBeTa, MapaljlejIbHBIA T'JIaBHOU ONTHYECKOH OCH, M300paskeHHe MCTOUHH-
Ka B pacceHuBaloIlleil JUH3e HAXOAUTCA B (poKyce cobupaolieil JUH3bI.

3
——>

2) U3 pucyska BUAHO, 4TO f + (x2 — x1) = F, re f — paccToOAHHE OT pacCeMBAIOMIeH JIHUHIBI
0 U300parKeHuA MCTOYHHKA CBeTa.
3) 3anuniem GopMyJIy TOHKOM JIMH3BI AJIA PacCeMBaIOIIeil JIMH3EI ¢ YIETOM 3HAKOB:

1 1 1
d f F’
rae d — pacCcTOAHUE OT PACCEUBAIOMIel JUHBH 0 MCTOUHHKA S.
4) O6beauusaa 2) u 3), MOIyIUM

R
x=-d=- =-20 cm.
F—f

R ¢ (I
Omeem: x Fl_f— 20 cmM.

197



BapuanT 4
27.

1) ITockonbKy 3a JIMH30M CBET HJET MapaJlIeJbHBIM IYYKOM, TOUEUHHIM MCTOUYHMK CBETa Ha-
XOIHUTCA B NlepegHeM (poKyce JIMH3BI.

2) IloaTomy B ciay4yae JHUH3BI ¢ O0IBIIAM GOKYCHBIM PACCTOSHMEM HCTOYHHK CBETa HAXOLUT-
cs Ha 0oJIbIIeM PacCTOSTHUM OT JIMH3HI.

3) B peayabsTaTe (GOTOHBI, IOmAAAIONINE HA MEePBYIO JHUH3Y OJU3KO K ee Kpalo, yKe He MoIla-
JAaioT Ha BTOPYyIO JUH3Y. IlosToMy umcio (GoTOHOB, MajalmINX Ha BTOPYIO JIMUH3Y B eIHUHUIY Bpe-
MEeHH, MeHbIIle, YeM NaJaloniux Ha IIepPBYIO.

4) POTOTOK HACHIIIEHUS MPONOPIIMOHAJIEH YHMCIY (POTOHOB, HmajalomiuxX Ha GOTOKATOA B eIu-
HUIly BpeMeHH. B mnpeyioskeHHOH ycTaHOBKe Ha (OTOKATOX MmajgaloT Bce (DOTOHBI, INIPOIIEAIIIHe
JHAH3Y, II03TOMY (DOTOTOK HACBIIIEHHS IIPHU HCIOJb30BAHHH BTOPOM JIMH3BI OyJeT MeHbIIIE, YeM B
[IepBOM CJIydae.

Omeem: HOTOTOK HACBHIIIEHUSA YMEHBIIUTCH.

28.

1) HatizeM MaKcHMaibHOe C)KaTHe NPYKHHBI b, IpH KOTOPOM " N
rpy3 ellle IIOKOUTCA Ha cToJie. B ciyuae cyxaToii IpYy)KUHBI Ha TPy3 AeM-

CTBYIOT CHJIBI, IIOKA3aHHbIe Ha DHUCYHKe (caMa Npy:KHWHa He IIOKa3aHa). F - . F
. p * > ynp
IIpy MaxKcHMaJbHOM CXKATHH NPYKUHBI uMeeM kb=F, _ =uN =umg.

_umg
b= P ymg

2) amMeHeHHe MeXaHWYECKOHN SHEPTUHM CHUCTEMBbl TeJl «IPy3 + HNpY:KHHa» IIPH Nepexofe H3

Orcroza

HaA4YaJIbHOTO COCTOAHHUA B KOHEYHOE PAaBHO pa60're CHJIbI TPEHUSA CKOJIbXEHHUA:

kb kd?
T_T = '—leg(d-Fb).
umg

3) O6beauuasa 1) u 2), nonyaum d = -

kd
Orcroga m = — = 2,5 Kr.
" 3ug

Omeem: m = —lﬁ = 2,5 Kr.
3ug

29.

1) Pabora rasa Ha y4acTke 1—2 paBHa IIOIIALU IOJ rpadUKoM:

+
a, =22 B(v,-v).

p. _ Vs _ Y
W3 ycnoBusa 3agaum — = —=, OTKyJAa p, = p, =2p,-
p W Vi

3
CinemoBaTesbHO, A, = 3 PoVs -
2) Ha yuactke 2-3 (u3oxopa) pabGodyee Tel0 OTAAET XOJOAUJIbHHUKY KOJHYECTBO TEIJIOTHI
=U, -U,, rae Uy u Uz — BHYTPEHHsAA 9HEPrus rasa B COCTOAHUAX 2 1 3 COOTBETCTBEHHO.

| onn
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Ha yuactke 3—1 (azmabara) BHEIIHME CHJIBI CKMMAIOT ra3, copepmas paboTy
lAali =U,-U, = (Uz - Us)'(Uz - Ul) = IonnI_ (U, - Ul)'

3) BuyTpeHusas sHeprusa OAHOATOMHOTO HJAEaJBHOTO ra3a paBHA

3 3
= — = —pV ,
U 2 vRT 5 P
cJIefOBaTeJIbHO,
3 3 3 9
U,-U, = EPsz - §P1V1 = E(ZPO -2V, _PoVo) = EPOVO‘

4) O6bepunsas 1)-3), monyuum U, - U, = 3A4,,.
Orcrona |4,,| = Q.| - 34,, =370 IIx.
Omeem: |A, | =|Q,,,| - 34,, =370 IIx.

xoa |

30.

1) K MmomeHTY t¢o = 0 KOHAEHCATOp IIOJHOCTBIO 3apAMKEH, TOK B JIEBOH uac-
TH CXeMbl (CM. pHC.) paBeH HYJIIO, II0O3TOMY HAUpAMKEHHE MeXIY OOKJIazxaMu
ce?
—5 -

2) B momenT ¢t > 0 HanpsiKenne Ha KoHIeHcaTope U pPaBHO HAIPAIKEHHIO
IR Ha pe3ucTope B IIPaBOM 4YacTH cxeMbl (CM. pucC.). JHeprus KOHIEHCATOpa B

KoHAeHcaTopa paBHO I/IC & , aneprusa konaeHcaropa W, =

2 C(IR)
3TOT MOMEeHT W = 4y = ( ) .
2 2
3) Ilpenebperas noTepsAMH Ha U3JIyUEHHE, IIOJYIUM
2 C(IRY
W, =W +Q, unnm 026 = (2 ) +Q,

oTKyza R = %,/62 —% =100 xOm.
Omeem: R = %,[62 ——ZCQ =100 xOm.

31.
1) 3a Bpems At = 1 ¢ B oOpasue Beifendercs sHeprua AE = E - % .
2
2) Dueprusa ogHoOI a-dactuusl E; = b _ E
2m N
3) O6benunsas 1) u 2), DOJYyYUM MMITYJIBC O-4ACTUILI:
p= ./ZmEl = 2mE-—NA—tT ~1,0- 107" xr - M/C.

Omeem: p = \|2mE -5 ~1,0 - 10™ kr -

'p N7 -~ L Kr - M/c.
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