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- MEXAHHUKA

Kunnemaruka

§1. Mexannyeckoe ABH:KeHHe. MaTepHaibHasi TOYKA.
Cucrema orcuera. TpaexkTopus. Ilyrh 1 nepemenenne

1.  VYkaxHTe BepHbIE yTBEPHKICHHS.

1) MarepuanbHas Toyka — 3TO TEJIO NPEHEOPERUMO MaJIOit MacChl.

2) CucreMa oTcyeTa BKIHOYAET TEJO MAJBIX Pa3MEPOB H YaCHI,

3) IlonoxeHHe Tena B NPOCTPAHCTBE MOXHO 3aJaTh C MIOMOILBIO pa-
JUYC-BEKTOpA UM KOOPAMHAT.

4) MartepuanbHas ToYKa — 3TO TeNO, pa3MepaMH KOTOPOro B yCJio-
BHSX JaHHOM 3a7aud MOXXHO NpeHeOpeyb.

Omeem: l:l:]

2. Haiigute cooTBeTCTBHE MEXAY (PUBHUECKHM TIOHATHEM H €ro Ompe-
JENEHUEM.

1) 5MHUS, KOTOPYIO TENO OMMCHIBAET B NPOCTPAHCTBE NPH ABHXKE-
HHH

2) paccTosiHHE MeX Iy ABYMS NOJIOKEHHIMH Tena

3) H3MEHEHHE NOJOXKEHHS OAHOTO TeNIa OTHOCHTENIBHO APYTOro

4) paccTosiHHE, U3MEPEHHOE BJIO/Ib TPAEKTOPHH 3a BPEMs JBHXKCHHA

5) InIMHA TpaeKTOpHH

MECXaHHYECCKOC

JBIKEHHE TPacKTOpHA JUTHHA IyTH

3. VYkaxure ABa BEPHBIX YTBCPXKIACHHUSA.

1) Ilyre MeHblle BEIMYMHBI TEPEMEINCHHS TPH KPHUBOJIHHEHHOM
JBW)KEHHUH Tea.

2) IlyTe paBeH BejMYMHE NEPEMEINEHHS, KOrAa TENO [BHKETCA
HIPSMOJIHHEHHO B OTHOM HaIPaB/JIEHHH.

3) Ilyre MeHblle WK paBeH MOIYNIO NEpPEMEILEHHs, KOTAa Teno
JBHKETCA NPAMOJIMHEHHO, HO HE B OJJHOM HalnpaBJICHHH.

4) Ilyte Oonbllle BEJIHYMHBI MEPEMELICHHS, €CIH TENO ABHXKETCH
paBHOMEPHO, HO HE MPAMOIHHEHHO.

Omeem:



6.

N s s §
; t l t 7
D 2)

®naxok Ha Kapre NEepeMeCTWIM H3 TOYKH C KOOpJAHHATaMH
Xo=—4cMHUY;=3cMBTOUYKY ¢ X; = 1 cM H y; =—1 cM. Uemy paBHa
NPOEKUMs epeMELICHUs Ha OCh Y7

Omeem: CM.

Msy ynai ¢ BBICOTBI 3 M, OTCKOYHJI OT NoJIa ¥ ObL1 MOMMaH Ha BBICO-
te 1 M. Haiinure anHHy nyTH 5, NPOHAEHHOrO MIYOM.

Omeem: M.

Ha xakoM u3 rpadMKoB u300paxeHa BO3MOXKHAs 3aBHCHMOCTb TpOii-
JIEHHOTO IMYTH OT BPEMEHH?

~
-~y

3) 4

Omeem: |:|

KameHs, OponieHHBIH H3 OKHA JOMa BBICOTOH 4 M, MaJgaeT Ha 3eMIIIO
Ha pacCTOSHHH 3 M OT cTeHbl. YeMy paBeH MOIyJb NEpeMEIleHHS
KaMHs?

Omeem: M.

MOTOLMKIIHCT €IeT U3 IyHKTa A B IyHKT B (CM. PHC.) 110 Ayre OKpYX-
HOCTH M BO3Bpamaercs Hazaja. OrnpenenauTe OTHOLIEHHE MOMYIS nepe-
MeIIeHHs |A7] K JUIHHE MyTH § 3a MOJIOBUHY BPEMEHH JIBIOKeHHsl. Pac-

CTOSIHHE MEXAY TOYKaMH A U B BA0JIb TpaeKTOpHH paBHO 10 kM.

A

Omesem:



9.

10.

1.

12,

13.

14.

12

ABTOMOGHIIb IBHXXETCA MO PA3NHYHBIM YYaCTKaM JOPOTH. YKaKHTE
COOTHOLIEHHE ITyTH U MOZYJIS IEPEMELLECHHS, ECTH OH JIBHKETCHA

A) 1O BBIMYKJIOMY MOCTY 1) s> |A? |
B) mno nyre Ha pa3Bs3ke noporu 2) s> l A;:l
B) CKaTbIBAETCS 110 MPAMOMY CKJIOHY TOpbl 3) s< IAFI
4) s< |AF |
5) s= ‘A? |

Omeem: | A b B

l'azeTa, nexamas Ha Kpeciie B camoJieTe, MEpeMELIAeTCss OTHOCH-
TEJILHO

1) naccaxwupa, cuasiero bsmom

2) 3emiun

3) crioapaecchl, HAYIEH MEXTy KpecaaMH
4) nunora, BEAYIEro CaMoIeT

VYKa)KHTe BEpHbIE YTBEP)KIEHHUS.

Omeem: [:]:I

KakoBo nepemelueHne TouKH, Haxoasuieiics Ha Kpalo JUCKa paauy-
COM 2 M, [IpH ero nosopore Ha 60°?7
Omeem: M.

B nexaproBo# MpsMOYTONBHONH CHCTeMe KOOpIMHAT Ha IUIOCKOCTH
KOOpJHHAaThl Hayajla BEKTOpa MEpeMELIeHHs paBHbI x; = —10 cMm,
y1 =8 cM, a KOOPIHHATHI €r0 KOHIA X, = —2 CM, > = 14 cM. Haigure
MOJYNb BEKTOPA NEpEMEIIEHHS.

Omegem: CM.

ITo ycnoBuio 3amaun 12 HaliiuTe yron HaK/IOHA BEKTOpa mepeMelle-
HHs K ocH OX (OTBET OKPYTJIMTE [0 LIENBIX TPaTyCoB).

Omeem: °,

Ha pucyHke mokazaHa TpaeKTOPHS JBHXXEHHS MaTepHAILHOHW TOUKH.
Onpenenus AnHHY TPaeKTOpPUH L W MOIYJIb [EPEMEIUEHHS 3a BpeMs
CHENOBAaHMA M3 TOYKH 4 B TOUKy B |AF , HalMTe, BO CKOJBKO pa3

MyTh, MPOHIEHHBIA TOUKOMH, GoblIe 3HAYEHHA NepeMeleHns. OTBeT
OKPYTJIMTE 10 NAECATHIX.



15.

16.

17.

X, M

VpaBHEHHS ABHKCHHA TeJla, IEPEMELIAIONIEr0Cs MO ILIOCKOCTH, HMe-
1oT Bua: x = 0,5 + 2¢ (M), y = 3 — 1,5¢ (M). Haiigute BenuuuHy nepe-
MeIlleHHs 3a 3 c.

VYpaBHEHHsI  IOBHXKGHHA  Tela  HMMEKOT  CICAYOLMH  BHA
x =3sin2nt (cM), y =3cos2nt (cM). Halinute myTh, NpoHAEHHBIN Te-

aqoM3aSc.

Ilo ycinoBuo mpenpiayiiei 3amauu HAHIUTE BEAUUHHY |AF I nepeMe-

HeHHu 3a 2,5 c.

§2. IlocTynare/ibHOe H BpallaTedbHOe IBHKCHHE.
CxkopocTb. MrHOBEeHHAasl CKOPOCTb.
Cpennss CKOPOCTh NPOX0XKICHHA NYTH. Y CKOPEHHE

Ha pHcyHKe a oKa3aHa TPaeKTOpHs ABHKEHHS MaTePHAILHON TOUKH
U3 nomnoxeHus A B nonoxenne B. Kakas u3 crpenox Ha puUCyHKe 6
NIOKa3bIBAET HANpaBJEHHE BEKTOPA CpeaHEH CKOPOCTH?

Y4 2) 3)
B

1) 4)

Omeem:

13



2,

14

YKaKuTe BEpHbIE YTBEPKACHHS.

1) Ilpu paBHOMEPHOM ABHXXEHHH MO OKPY)KHOCTH MOIYJIb BEKTOpa
MTHOBEHHOH CKOPOCTH MEHBILE HIH paBeH BEKTOpY CpeIHEH
CKOPOCTH 3a 110060 NpOMEKYTOK BPEMEHH.

2) Ilpu moboM npsMONIHHEHHOM JBHXXEHHH HalpaBJIEHHE BEKTOPOB
MTHOBEHHOH CKOPOCTH M CpellHeH CKOPOCTH COBNAJAaeT B JI0OOH
MOMEHT BPEMEHH.

3) IHlpu npsMONHHEHHOM pPaBHOMEPHOM [BHKEHHH MTHOBEHHas
CKOPOCTb paBHa CpeIIHEH.

4) Bexrtop MTHOBEHHOH CKOPOCTHM COHampaBlieH BEKTOpY CpeaHed
CKOpOCTH TOJIbKO IIpH NPAMOJIMHEHHOM JBH)XXCHHH B OJHOM Ha-
NPaBJICHHH.

Omegem:

ABTOMOOHUIIL TIpoe3kKaET nepBbie 5, = 60 kM co ckopocTbio Uy = 30 kM/4
U ciaeaywouye s; =40 xM — ¢ v, = 80 kM/4. Haiigure cpemHion cko-
POCTH aBTOMOOWIIA Ha BCEM ITyTH.

Omegem: KM/4.

Benocunenuct, ABurasach Noj YKJIOH, Ipoexal PacCTOSHHE MEXITY
JIBYMSl MyHKTaMH CO CKOPOCTBIO, paBHOH 15 kM/4. O6paTHO OH exan
BIBOE MeUIeHHee. KakoBa cpesiHss CKOpOCTb Ha BCEM MyTH?

Omeem: KM/4.

.

Ha pucyHke a npuBeneH rpadhHK 3aBHCHMOCTH OT BPEMEHH CKOPOCTH
NEpBOro TeJia, a Ha PUCYHKE 6 — 3aBHCUMOCTH OT BPEMEHH KOOpPIH-
HaTbI BTOPOTO TENa. |

1% X

X

a) 6)
BriGepuTe BepHbIE YTBEPKACHHA.
1) O6a resna ABMXKYTCS paBHOYCKOPEHHO.
2) Tena ABHXKYTCSA B OJJHOM HaIlpaBJICHHH.
3) IlepBoe Teno ABHKETCSA PaBHOMEPHO, BTOPOE — PABHOYCKOPEHHO.
4) IlepBoe Teno ABHXKETCS PaBHOYCKOPEHHO, BTOPOE — PABHOMEPHO.
5) Cxkopoctd 060X Te OJHHAKOBbI.

Omeem:



Teno paBHOMEPHO BpaLIAeTCs MO OKPYXKHOCTH (CM. PHCYHOK a). Ka-
Kasg W3 CTPENOK Ha PHUCYHKE 6 MOKa3blBaeT HaNpaBJE€HHE BEKTOpa

cpelHel CKOpOCTH 3a BpeMs Y4 mepuoaa (TIpH NepeABKEHHH H3 TOY-
KH A B TOUKY B)?

O

Omeem: D

Ha pucyske a nokasaHna TpaeKTOPHS JBIKEHHS MaTepHalbHOH TOYKH
U3 NoNoXKeHHus A B mojioxenue B. Baonb kako#i cTpenku (PUCYHOK 0)
HarnpasJieH BEKTOP CPeIHEro YCKOPEeHHUs?

Omeem: D

Y 4
B 1 2
“ X
4 3
X
a) 6)

[loe3n npouen nepByio NOJOBHHY MYTH CO CKOPOCTHIO, B 1 pa3 60Jib-
e, 4yeM BTopyr. Cpennss CKOPOCTh Ha BCEM MYTH Ugp. 10 Kakum
(opMynaM MOMHO OTIPeAEUTh CKOPOCTb MOE3/1a Ha KAKHAOM y4acTKe?

B ucp(l+n) 3) ucp(l+n)
2n 2
hv 1%}
2 cp 4) =2
) 2 ) 2n
CKOpOCThb CKOpPOCTH
Ha NepBoii NONIOBHHE MYTH Ha BTOPO# MOJOBHHE MYyTH

15



9. Teno msuxerca mpAMonuHeitHo Baoib ocu OX. Ha rpadmke mpen-
CTaBJICHA 3aBUCHMOCTb KOODAMHAThl Tea OT BPEMEHH. YKaKHTE
BEPHBIC YTBEPIKACHHUS.

LM A

20

10 J
0 l

-10 23 S 8 Lc

HEEREN

1) Moayne nepeMelieHHss OTHOCHTENIBHO HCXOIHOM . TOYKH HME
MaKCUMaJIbHOE 3HaueHHe B MOMEHT BpeMeHH 6 C.

2) B uHTepBaie BpeMeHH 3-8 ¢ Teno OBMrajoch MPOTHBOIOJIOKHO
NEepBOHAYANIbHOMY HAaNpPaBJICHHIO IBUKEHHS.

3) B MoMeHT £ = 7,5 ¢ NpoeKLHsI CKOPOCTH U, = —5 M/C.

4) 3amepsble 6 ¢ TeNO cOBEPIIMIIO NepeMerieHne 40 M.

5) Monynb BeKTOpa CpeHei CKOPOCTH Ha BceM MyTH paBeH 1,25 m/c.

A4

10. IlepBylo MOJOBUHY BCErO BPEMEHH JBWKECHHS OTPA] IBUrajics Ha ce-
BEP CO CpeIHEH CKOPOCTBIO 3 KM/4, a BTOPYIO — Ha 3anaj co CKOpo-
cThi0 4 kM/4. YeMy paBHa pa3sHOCTb MEXAY CPEJHUM MOAYJEM CKO-
POCTH (CpeaHeH CKOPOCTBIO MPOXOX/IEHHS TYTH) M MOJyJIeM BEKTOpa
cpenHeil CKOpoCTH?

Omeem: KM/4.

11. Bcangsuk npoexain 3a nepBbiii yac 8 kM. Cnenytomye 30 MUH OH IBH-
rajgcs co CKOpocThio 12 KM/4, a MOCHEeIHHHA YHacCTOK ITyTH IUTHHON
5 KM 1€ MEIKOM €O CKOPOCTBIO 5 KkM/4. OnpenenuTe CpeaHIow
CKOPOCTb BCAIHHKA Ha BTOPOH M0JI0BHHE MyTH. OTBET OKPYT/IUTE [0
JIECATBIX.

Omeem: KM/4.

12. IlepByro mNOJOBHHY BpEeMEHH TenO MABHXKETCA CO CKOPOCTBIO
v; =30 M/c nox yrnoM o, =60° k 33a4aHHOMY HalpaBJIEHHIO, 4 BTO-
PYIO MOJIOBUHY BPEMEHH IO YITIOM ¢, =120° K TOMy e Hamnpasiie-
HHIO CO CKOpocTbiO v, = 50 M/c. Halinute Moaynb BekTopa cpeaHei
CKOPOCTH JIBUIKEHHSA |Dcpi.

Omeem: Mm/c.

16



13.

14,

15.

Teno cosepiuaeT ABa nocjeqoBaTeNbHbIX OAMHAKOBBLIX 10 BETHYHHE
nepeMelieHus: Co cKopocThio vy = 30 M/c moa yriaom o = 50° K Ha-
NpaBJIEHHIO OCH X ¥ CO CKOPOCThIO 1; = 50 M/c mop yriaoM a, = 110°
K TOMY e HampasieHuto. Haiinqute Moayne BekTopa cpeaHel CKopo-
CTH JBHXKEHHS.

Omeem: M/c.

JlecTHHLa, NIpUCTaBICHHAs K BEPTUKAJIbHOH CTEHE, [AJAaeT B pe3yiib-
TaTe CKONBXEHHMA ee OCHOBaHWA No noiay (cM. puc.). KakoBo orHo-
LIEHHE MOAYJNEN CKOPOCTeH Uy / U B TOT MOMEHT, KOTla YTOJI 0 Me-
Xy JECTHHLEH U cTeHOi paBeH 30°7

IInot moarsruBaercs K Oepery 4enOBEKOM, BHIOHPAIOIIUM BEPEBKY
co ckopocthio U = 0,4 M/c (cM. puc.). Halinure ckopocTh mjora B
MOMEHT, KOT/1a YTOJl MEX/y BEPEBKOH H N'OPH3OHTOM OKAXKETCS paB-
HeIM [ =60°, ‘

§3. PapHOMepHOe npsIMOJIHHEHOe TBHIKEHHE.
Cnoxenue ckopocrteil. OTHOCHTE/ILHOCTH IBH)KEHHS

IMoesn aBXETCA OT OJHOM CTAaHLMHU AO APYTOH, U3MEHSAS CKOPOCThb

S o

COrJlaCHO paCHI/IcaHHlO. Kal( OTHOCATCA nyTu ‘—6—, HpOHJleHHbIe 3a
5

BpEMsl ABH)KEHHS MEPBLIM M LUIECTBIM BaTOHAMU?

Omeem:

17



2. Bribepute BepHbIe yTBEpKACHUA. YCKOPEHHE TENIa XapaKTePU3yeT

1) ObicTpoTY OBHXKEHHA TEna

2) OBICTPOTY H3MEHEHHS CKOPOCTH 110 BETHYHHE

3) HanpaBlicHHE ABH)KEHHS Tela

4) OBICTPOTY H3MEHEHHS CKOPOCTH IO HAIIPABJIEHHIO
5) ckopocTh H3MEHEHHS KOOPAHHAT Tesla
Omeem:

3. KonHsii oTpsa mimHOM 20 M IBIKETCS BAOJb 0Bpara paBHOMEPHO CO
ckopocThio 18 xm/4. 3a xakoe BpeMs oTpaa mpoitaer oBpar? Inuna
oBpara 40 m.

Omeem: c.

4. - Jlau rpapuk 3aBucuMocTH U(f) OT BPEeMEHH IPH NPSIMOIMHEHHOM

JBIDKEHUH Tena (cM. puc.). Halinure Moayns nepemeneHus tena 3a

nepBbie 7 C.
v, M/ch
24—
|
|
4 8 .
0 f e
G P
Omegem: M.

5. JIBIKEHUS OBYX BEJIOCHIIEAUCTOB 3alaHbl YPAaBHEHHAMH X1 = 2f (M) H
x2=100 —8¢ (m). HaiiguTe KOOpAHHATY X MX BCTPEUH.

Omeem: M.

6. Ha pucynke npeacrapieH rpaguk 3aBUCHMOCTH KOOPAHHATHI TeNa OT
BpeMeHH ¢. KakoBa cpeaHss CKOpOCTh Ha BCeM MyTH?

X, M 4
2
1
0 -
) 23 45678 9 L
HEERERE
Omeem: Mm/c.

18



7.  Teno nBrwKeTCA COrNacHO ypaBHEHHAM x =3 + 41,y =5+ 31 (x, y—B

MeTpax, t — B cekyHIax). KakoB Moaynb ckopocTu?

Omeem: M/c.
8. [lo rpaduky x(f) onpenenute NpoeKUHIO CKOPOCTH Tena v (t) B Mo-
MeHT =5 cC.
X, M A
54
tc
_5-
Omeem: Mm/c.
9. Hcnone3ys rpaduky 3aBUCMMOCTEH x(f) Ui ABYX Tell, Halaure OT-
HOLUEHHE HX CKOpocTeH (Uy / U)) B MOMEHT BpeMeHH ¢ = 15 c.
X, M
80
60— ——————
40 ]
20 :
5 10 15 20 25 30 “°©
Omeem:

10. Ha pucyHke mnpenctaBieH rpadHK IBWXKEHHS 3jeKTpokapa x(f).
Omnpenenute MyTh, NPOAENAHHbIA 3NEKTPOKAPOM B HHTEpBaiE Bpe-
MeHHu 14 c.

X, 'Y

—_ N W Az

—_
(8]
w +
N
>
oV

Omeem: M.

19



11.  VkaXuTe COOTBETCTBHE XapaKTepa ABHKEHHS KOHKPETHOMY CIy4alo.

1) nmBXEHHE CTpEnbl, MylLIeHHOH TOPHU30HTAIEHO
2) IBHXEHHE BOJbI B pABHHHHOM peke

pPaBHOMEPHOEC IBHXKECHHE HEPAaBHOMEPHOEC IBHXXCHHC

12

13.

14.

20

Ha rpaduke npHBeneHa 3aBHCHMOCTb MPOEKLIHH CKOPOCTH Tea, ABH-
Xyluerocs Brojib ocd OX, ot BpeMeHH. UeMy paBHa NpOeKUHUsA Tepe-
MELLUECHHS B HHTEpBAJle BpeMeHH 2—6 c?

v, M/c]

3
2 +—

T

T I 7.8 9 10h€

&~ 4
w
N <+

Omeem: : M.
K mepexpecTKy 1o B3aHMHO NEPNEHAMKYIAPHBIM A0pPOraM ABHXKYTCS
IBa BEJIOCHMENNCTA CO CKOPOCTAMH U, =10kMMd H v, =15 kM4

(puc. a). Kakoe HanpaBieHHe HMeET CKOPOCTh BTOPOTO BETOCHTIEAUCTA
B CUCTEME OTcYeTa nepBoro? (YKakure HOMEP CTPEJIKH Ha PUCYHKE 6.)

a) 6)
Omeem: l:l

HCHJEXOJI HIET no ﬂpﬂMOﬂHHeﬁHOMy Y4acTKy AaOoporu Cco CKOpoO-
cThio U. HaBcTpeuy eMy nBuxerca aBTo6yc co ckopocthbio 100, rae
v=1 M/c. C KakoH CKOPOCTbIO HOJDKEH NBUraThCA HaBCTpedy Helle-
X0y BEJOCHMNEIMCT, YTOOBI MOIYNb €ro CKOPOCTH OTHOCHTENIBHO
nemexoja U aBTobyca Opl1 OTUHAKOB?

Omeem: Mm/c.




15. Kamsn moxns, nersmias ¢ NOCTOSHHON CKOPOCTBIO U BEPTHKAIBLHO |
BHM3, IONAJacT Ha BEPTHUKAJIbHYIO MOBEPXHOCTH CTEK/IA BAaroHa,
JBIDKYILErOCS C MOCTOSHHOM CKOpOCTBIO # (pHCYHOK a). Kakad u3
TpaeKTOPHif Ha PUCYHKE 6 COOTBETCTBYET CJIEAy KalllH Ha CTeKie?

37— N

] —» -+-—— 4

a) 6)
Omeem: l:]

16. Ilapoxox ABWXETCH IO peKe MPOTHB TEYEHHA CO CKOPOCTBIO 5 M/C
OTHOCHTENBLHO Oepera. OnpeaennuTe MOAY/Ib CKOPOCTH TEYEHHs PEKH,
€CJTH CKOPOCTH [1apoX0Ja OTHOCHTENIBHO Gepera MpH ABIXEHHH B 00-
paTHOM HaIlpaBlIEeHHH paBHa 8 m/c.

Omeem: Mm/c.

17. JIBa xopabns ABIKYTCA MOA yrioM o =60° apyr K Apyry M3 OAHOH
TOYKH CO CKOpOCTAMH v = 10 M/c u v; = 15 M/c. Halimute paccrosiHue
MEX1Y HUMH (OKPYTJIMTE IO LEbIX) B MOMEHT BPEMEHH { = 5 MHH.
Omeem: KM.

18. I'paduku HM3MEHEHHA KOOPAMHATHI X KaXI0ro U3 ABYX Kopabiei oT-
HOCHUTEJIBHO MasAKa CO BpEMCHEM IIPEACTaBJICHBI HA PHCYHKE.

X,Mm 4
2
1

t,cC
A) 1-i1 kopabnpb 1) ABHrajacs no Ayre OKpy>XHOCTH
B) 2-it kopabis 2) ABHrajics ¢ NEPeMEHHOH M0 MOAYIIIO

CKOPOCTBIO
3) crosan

Omeem: | A b

21



19.

20.

21.

22,

23.

22

Haitnure ckopocth ToukH yepe3 0,3 ¢ mociie Havyana JABMKEHHS, €CIIH
3aBHCUMOCTH KOOpDAMHAT OT BpPEMEHH HMEIT BHI X =47+ 3,
y=3t+1(Mm).

Omeem: Mm/c.

JIBe Karui NafaloT U3 KpaHa OfiHa BCJIeH 3a Jpyroi. Beibepure nBa Bep-

HBIX YTBEPXKICHHS, XapaKTepH3YIOIHX [BIDKEHHE BTOPOH KaIlIi B CHC-

TEME OTCYETA, CBA3AHHOH C NepBOH KaruleH, II0CNIE OTPbIBA €€ OT KpaHa.

1) CxopocTh BTOpOH KamiM B J1000H MOMEHT BPEMEHH MEHbIIE
HEpPBOH.

2) Bropas karis JBHXKETCS paBHO3aMEUIEHHO OTHOCHTENBHO Mep-
BOIl.

3) Bropas kanis He JBHXXETCS OTHOCHTENBEHO MEPBOH.

4) CxopocTh BTOPOIi KaIlJIi OTHOCHUTEJIHHO MEPBOH NOCTOSHHA M Ha-
TIpaBJICHA BBEPX.

Omeem: [:l_—_|

YeMy paBHa NpPOEKUUA CKOPOCTH BTOPOH KalUIM OTHOCHTENIBHO Mep-
BOH Ha HampaBjIeHHE ABIXEHHA Kanenb yepes 0,5 c, ecnd HHTEpBa
otpeiBa 0,5 c? (cm. Ne 20)

Omeem: Mm/c.
Jloaxa ABMXeTCA B peke OT OAHOro Oepera k ApYroMmy Tak, 4To €€

CKOPOCTb OTHOCHTENIEHO 3eMJIM MepIeHAMKYIspHa OeperoBod Ju-
HuH. OLieHHTE OCHOBHEBIE TAPaMETPhI MEPENPaBHI.

A) Moayns mnepeMeIeHHs 1) min
TIpH Tiepenpase 2) max
b) BpeMs nmepenpaBsl 3) 3aBUCHT OT COOTHOLUEHHA CKO-

POCTH JIOOKH OTHOCHTEIIbLHO
BOIbI H CKOPOCTH TCUCHUA

Omeem: | A B

Teno ABMXETCSA NPAMOJIHMHEHHO BAONL OCH OX COrJIaCHO 3aBHCHUMO-
CTH KOOpIHHAThI OT BpeMeHH x(f) = —8¢ + 3 (M). Onpeaennte mpoek-
LIHIO CKOPOCTH V.

Omeem: Mm/c.



24,

25.

26.

27.

28.

29.

Io nByM napauleNbHBIM MYTAM B OJHOM HampaBJIeHWH HIOYT macca-
XKHUPCKHH noe3s aauMHoi L, = 560 M co ckopocTbio Uy = 68,4 KM/4 H
JKcnpecc IIMHOM Ly = 440 M co ckopocThio vy = 104,4 kM/4. B Teve-
HHE KaKOTO BPEMEHH JKcnpecc OyaeT 0OroHATh nacCaXKUpCKHMA?

Omeem: c.

ILroBen neperuIbIBaeT peKy Tak, YTO €ro NepeMelieHHe NepreHInuKy-
aspHo 6epery. OnpeaennTe CKOpOCTh TEYEHHUA, €CH CKOPOCTH ILIOB-
[[a OTHOCHTEIBHO BOJBI B 2 pa3a Oojbllie CKOPOCTH TeyeHus. Cko-
POCTb ILIOBLIA OTHOCHTENBHO Oepera pasHa 0,87 m/c.

Omeem: m/c.

CaMouieT NEeTHT U3 NMyHKTa A B MYHKT B, pacmojioxeHHbIH Ha pac-
ctosHuM 300 kM K BocTOKy. OnpeJie/IuTe MPOAODKUTENLHOCTD M10JIE-
Ta (OKpYriuTe IO LENBIX), €CIH BETEP AYyeT ¢ kora Ha ceBep. Cko-
pOCTB BETpa Uy = 25 M/C, CKOPOCTB CaMOJIETa OTHOCHTEIBHO BO3yXa
U; = 600 kM/4 (yYTHTE, YTO CaMOJIET B BETPEHYIO IOTOIY MOXET Me-
HATH KYpC, 4T00b! onacTts U3 A B B 110 KpaTyaiiieMy MmyTH).

Omeem: MHH.

OT nepekpecTka OMHOBPEMEHHO OTBEXalH JBa aBTo6yca: MepBBIA —
€O CKOpOCTBIO ) = 40 KM/4, BTOpOH — B HanpaBJE€HHH, MEPHECHIH-
KyJspHOM ABKXXEHHIO mepBoro, ¢ v, = 60 km/4. C KakoH OTHOCH-
TEJIBHOM CKOPOCTBIO OHH yJANISIOTCA ApyT OT Apyra?

Omeem: KM/4.

Ot 4 K B 1o peke OTIpapisercs J0AKa CO CKOPOCTBIO Uy = 3 KM/Y OT-
HOCHTEJIBHO BoJbl. HaBcTpedy N01Kke OMHOBPEMEHHO € HEH OT B k A4
OTHPABJAETCA KAaTEp CO CKOPOCThIO U; = 10 KM/4 OTHOCHTENBHO BO-
Jbl. 3a BpeMs JABHXKEHHMH JOAKH OT A K B Katep ycreBaeT ABaKIbI
NpOHTH TyAa ¥ 0OpaTHO M MpUOBIBaeT B B OJHOBPEMEHHO C JIOIKOM.
KakoBa CkOpOCTb TEUEHHUSA pEKU?

Omeem: . KM/4.

Benocunenuct ener Baonke xenesHon gopord. Haectpeuy emy mnpo-
LIJIM [1Ba MO€31a — OJMH 3a JPYTUM 4epe3 { = 6 MHH C OIMHAKOBOM
ckopocTeio 60 kM/4. Halimute ckOpocTh BEJIOCHIEAMCTA, 3Hass, YTO
BTOPOH 0€3/1 BBILLIEJ CO CTAHIIUHA Ha T = 8 MUH 03X€ MEPBOTO.

Omeem: KM/4.
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32.

33.

34,

35.
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YenoBek MIBIBET HA MOTOPHOM JI0JKE BBEPX [0 TEYEHHIO PEKH H PO-
HSET [10/1 MOCTOM B BOAy HaJyBHYIO kaMepy. UYepes yac oH 310 00Ha-

. PYXHMBACT H, MOBECPHYB Ha3aJl, JOTOHAECT KaMepy B 6 KM OT MocTa.

KakoBa CKOpPOCTb T€YCHHSI pPE€KH, €CJIH MOAYJIb CKOPOCTH JIOOKH OT-
HOCHTEJIBHO BOJbI OBLT OCTOSHHEIM?

Omeem: KM/4.

KakoBa ckopocTh Kaneib OTBECHO MaJaloLIero JOXKIA, eciu modep
aBTOMOOMJIS 3aMETHJI, 4TO KalUld HE OCTABJAIOT Clela Ha 3aJHeM
CTeKJIe, HAaKIOHEHHOM BIIepes [oJ yriaoM o = 60° k rOpH30HTY, KOraa
CKOpOCTb aBTOMOOHIA v, 60sb11e 60 KM/4?

Omeem: KM/4.

YenoBek 6eXHUT N0 ABIKYLIEMYCS 3CKalaTopy. B nepBblii pa3 oH Ha-
cunTan 60 cryneHek, BO BTOPOH pa3, ABHUrasicb CO CKOPOCTBIO, Ha
50% 6osnbiueit, oH Hacuutan 70 cryneHek. CKONBKO CTYNEHEK OH Ha-
cuHTan 6bl Ha HEMOJBHXHOM 3dcKanarope?

Karep nBuxetcs u3 myHkTa A B yHKT B co cKOpOCTHIO Uy = 4,24 M/¢c
OTHOCHTEIBHO BOABI, Aepxa Kypc B (cM. puc.). Onpenenure cko-
POCTh KaTtepa OTHOCHMTEJILHO Oepera W CKOPOCTh TE€YEHHS PEKH U,
ecin o =45° B =30°.

B
v 7
/ //
S/
U]( B 'd l—)'
a
AL
UT

JBa nemexoja NpuOAMKAIOTCA K NEPEKPECTKY 1O B3aUMHO IEepIEH-
JMKYJIApHBIM ~ HalpaBIEHUAM C  TOCTOSHHBIMH  CKOPOCTSMH
U =3 KM/Y M U, =4 KM/U. B TOT MOMEHT, KOr/la NepBhlii Melexon
JOCTHI TEpeKpecTKa, BTOPOH HaxXOAW/ICS OT HEro Ha pacCTOSAHHH
s = 50 M. Onpenenute MUHUMAaJIbHOE PACCTOSHHE MEXIY MELieX0a-
MM TPH HX JaIbHEAIIEM JBHKECHHUH.

Touka A OBIDKETCS COTNIACHO YPaBHEHUSAM Xx; = 21, y; = {, a Touka B —
COIJIACHO ypaBHEHMAM x, =10-t, y,=2¢ (x, y — B MeTpax, { —
B CexyHaax). OmnpenesinTe pacCTOSHHE MEXAY ABYMS TOYKaMH B MO-
MEHT HX MaKCHMMAaJIbHOTO COJIHKEHHS.



§4. PaBHonepemMeHHOe NPAMOJIHHEHHOE IBHIKEHHE

Ha pucyHke mnpeacraBieH rpadHk 3aBHCHMOCTH IPOEKIHH CKOpPO-
CTH U, Tena OT BpeMeHH f. Ha kakoM ydacTke NMPOEKUHs YCKOPEHHs

OTpHLATe/IbHA H HMEET OJHHAKOBBIH 3HaK € MPOEKHHEH CKOPOCTH?
19

X

Omsem . l___—__'

Ha pucyHke npencrtasieH rpaduk 3aBHCHMOCTH MPOEKLHH CKOpPO-
CTH U, Tena OT BpeMeHH /. B kakoii MOMEHT BpeMEeHH MOIY/b KOOp-

nuHaThl Tena 6bu1 HauobonemuM? (Ilpu £, =0, xo = 0.)

v, M/c

Omeem: c.

Mo ycnoBHIO 337auH 2 yKa)KHTe HOMEPA BEPHBIX YTBEPKICHHUH.

1) 3a 10 c aBIOKeHH TeNO MPOLLIO MyTh S = 9 M.
'2) B uHTepBase BpeMeHH 1-3 ¢ TeNo OKOMIIOCE.
3) Mouayns nepemenieHus 3a nepseie 10 ¢ paBeH Hymio.
4) TIlpoexuus BexTOpa cpeaHe ckopoctH 3a 10 ¢ v, o, =— 0,3 M/c.
5) Ilpoexums ycKkOpeHHs B HHTEpBaJle BpEMEHH 3—5 C OTpHLATENbHA.
Omeem:

JBa aBTOMOOMIIA HAYMHAIOT PABHOYCKOPEHHOE JBHXEHHE U3 COCTOS-
HMS TIOKOS B OJJHOM HAalpaBJI€HHUH C YCKOpEeHHEM 2 m/c’. Bropoit Ha-
YHMHaeT JBIKEHHE Ha 3 ¢ mo3xke nepporo. Kakosa mpoekuus ckopo-
CTH JBHXKEHUS BTOPOTO aBTOMOOHJIS B CHCTEME OTCUETa, CBA3aHHOM ¢
MIEPBBIM, Yepe3 5 ¢ Tocie Hayaa JBWKEHUS NIEpBOro aBTOMOOUA?

Omeem: Mm/c.
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Ha pucynke npeactaBneHs! rpagMKH 3aBUCUMOCTH CKOPOCTH YEThI-
pex Ten ot BpeMeHU. Kakoe W3 HMX NMpowmiio MakCHMaiIbHbIH MyTh?

VA

5N

~

Omeem: |:|

ABTOMOGHIL BIKETCA ¢ yckopennem 0,1 m/c’. B MoMeHT, koraa
CIIHIOMETP MOKa3bIBasl 45 KM/4, MACCaXHUP CTall OTCYUTHIBATH BPEMSA.
YeMy oka3zanacs paBHa CpEfHAsS CKOPOCTh 3a nepseie 1,5 MHH Ha-
OomoneHus?

Omeem: KM/4.

Ha pricynke npuBeaeH rpadMk 3aBUCHMOCTH OT BPEMEHH KOOpAMHA-
TBI T€Na, JBHXKYLLETOCA MpAMOHMHelHO. KakoB xapakTep ABHXKEHHS
Ha Ka)XJ0OM y4acTke?

X

1 2
0 r
A) yuacrok 1 1) paBHO3aMeL/IEHHOE IBH)KCHHE
Bb) yuacrok 2 2) paBHOYCKOPEHHOE ABHXKCHHE

3) paBHOMEpHOE IBHXKCHHE

Omeem: A b

YenoBek HAET MUMO COCTaBa Noe€3Aa CO CKOPOCThIO 2 M/c. B MOMeHT,
KOrJIa OH NMOPABHSJICA C FOJIOBHOM 4acThI0 IOKOMOTHBA, N0€3] Tpora-
€TCs C MecTa C yCKOopeHHeM | m/c’. Yepes kakoe BpeMs MO€3]] Haro-
HUT neiiexoga?

Omeem: (3



9. Touka aBHxeTcs BAOIb OCH X MO 3aKOHY x = —2,5 + 3¢ — 1,57 (m).
BrifepuTe ABa BEPHBIX YTBEPKACHHS,

1) B TedyeHue 3 ¢ TOUKa ABHKETCS paBHO3aMEUICHHO.

2) KoopauHaTta TOYKH, B KOTOpOH HanpaBJieHHE ABH)XEHUS H3MEH:-
€TCq Ha IPOTHBOTMONOKHOE, X = —1 M.

3) IIpoekums cKOpPOCTH HE H3MEHAETCH TOJIBKO 3a NEPBYIO CEKYHIY
JIBIDKEHHS.

4) TpaektopHe# ABWXEHHS TeNna SBIjseTca napaboina.

5) B MOMEHT BpeMeHH ¢ = 5 ¢ MOJIyJ]Ib CKOPOCTH TeNia paBeH 12 M/c.

Omesem: |:|:|

10. B Tabiuie NpHBENEHE! PE3YNETATbI H3MEPEHHS 3aBHCHMOCTH CKOPOCTH
rONIOBHOM 4acTH MpPOXOAAIMX MUMO HabmoJaTeNs BArOHOB OT HOMEpa
BaroHa. CuuTas ABIDKEHHE PaBHOYCKODEHHBIM, ONPENCINTE CKOPOCTh
BaroHa Ne 1 B MOMEHT, KOIZla OH OPAaBHAJICA ¢ HabJIIoJaTeNEM.

Ne BaroHa 2 3 13
Ckopocts, M/c 2,24 3 7
Omeem: M/C.

11. 3a nepBylo CeKyHIy PaBHOYCKOPEHHOrO JBHXKECHHS TENO NMPOXOAHUT

nyTh, paBHbIi 1 M, 3a BTOpy10 — 2 M. KakoBo yckopenue tena a?

Omeem: m/c2

12. 3a kaKyro CeKyHIy OT Hauajia JBW)KECHHUS MyTh, IPOHIACHHBIN TEIOM B
PaBHOYCKOPEHHOM IBIKEHHM, BTpoe OoJblLIE MyTH, NPOHIAECHHOrO B
NpeAbIAYIIYI0 CEKYHIY? YKaKHTE HOMEP CEKYHbI.

Omeem:

13. [Ipu paBHOYCKOPEHHOM ABHXXEHHH JTHQT 3a BpeMs #; = 2 C yBEIHYH-
BAaeT CBOIO CKOPOCTh ¢ vy = 0,5 M/c 1o v; = 3,5 M/c. 3aTeM B TeueHHe
t, = 4 c He U3MEHSET CBOKO CKOpOCTh. Kako# MyTh MpOXOAHT JIH(T 32
BCE BPEMs IBHDKECHHSA?

Omeem: M.

14. 3aBHCHMOCTP KOOpPOMHATBI Tela _OT BPEMEHH HMMEeT BHI
x=10+5¢-0,5¢* (m). Haiioure CpemHIOI CKOPOCTh NPOXOXKACHHSA
IYTH 32 BTOPYIO CEKYHY.

Omeem: Mm/c.
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16.

17.

18.
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HIapuk kaTuTCs BBEPX MO HAKJIOHHOM IJIOCKOCTH. Y CTaHOBHTE COOT-
BETCTBHE MEXIY rpadMKaMH 3aBHCHMOCTH OT BpEMEHH U (u3Hue-
CKHMH BEJIMYMHAMH.

'PAOUKHU OU3NYECKHE BEJIMYMHBI

4 " 1) KoopauHaTa mapHKa
2) mpoeKuus CKOPOCTH LIapHKa
3) mnpoekiMs yCKOPEHHS IapHKa

A)

~Y

B)

Omeem: | A b

J{Ba noe3na nMpouLTH OAMHAKOBHIN MYTH 332 OAHO U TO ke Bpems. Oj-
HAKO OJIHH TMOe3]1, TPOrasich C MECTa, MPOIIE] BECh MYyTh PABHOYCKO-
PEHHO C YCKOPEHHeM g = 3 cM/C’, a pYTo¥ MOe3[l MONOBHHY MyTH
€N CO CKOPOCTBhIO vy = 18 KM/4, a APYTyIO MOJOBHHY — CO CKOPO-
CTBIO U, = 54 kM/u. HaiiguTe JHHY myTH.

Omeem: KM.

JlBa Tena ABHXKYTCS MPAMOJHMHEHHO BAOJb OCH X TaK, YTO HX KOOp-
AMHATHI CIEAYIOMM 06pa3’oM 3aBUCAT OT BpeMeHH: X, =2+2f+1°,
x, ==7~6t+21*. OnpeenuTe BeTUIHHY OTHOCHTEBLHOMH CKOPOCTH
TEJ1 B MOMEHT HX BCTPEUH.

Omeem: Mm/c.

Mumo naccaxupa, crosuiero Ha minatdopme, Npoxoaut noesa. Ilep-
BbIf BaroH npouiena MUMoO 3a f; = 1 ¢, Bropoii 3a f, = 1,5 ¢. Haiigure
IPOEKIHMIO YCKOPEHHS 110€3/1a Ha HAMPaBJICHUE IBHIKCHHUS, €CIH JJTH-
Ha BaroHa 12 M. JIBixeHHe Noe3/]a CYUTATh PaBHOIIEPEMEHHBIM.



19. Hanuimure ypaBHEHHE TPaeKTOPHH JBHXEHHSA Tela, €CIIH €€ KOOpAH-
HaTBl 3aBHCAT OT BPEMEHH CIEdyIOIUM ofpazoM: x=37+2,

y =-3+7¢*, u Haiigure ero ckopocTh 4yepe3 0,5 ¢ nocie Hayana Ha-

OmoneHusd.

20. Teno, BollIeALICe U3 HEKOTOPOM TOYKH, ABUTAJIOCH C OCTOAHHBIM T10
BEJIMYMHE U HaIpaBJIEHUIO ycKopeHHEM. CKOpOCTh €ro B KOHLE YeT-
BepTOi ceKyHAasl Oblma 1,2 M/C, B KOHLE CEIBMOM CEKYHABI TEIO
OCTaHOBHJIOCH, @ 3aT€M CTaJIO JABUraThCsl B OOPaTHOM HampaBICHUH.
Haiigute myTh, NpoHACHHBIA TEJIOM 10 Hadana JBIKCHHS B o0par-
HOM HalpaBJICHHH.

21. [IBwkeHHE MaTEPHATBLHOM TOYKH 331aHO YpPaBHEHHSMH x = 4sin2¢ (cM),
y =4cos2t (cM). Onpenennre yCKOPEHUE TOYKH.

22. Ha pucyHke AaHbl rpadUKH H3MEHEHHS CO BPEMEHEM CKOPOCTEH ABYX
TeJ, ABWKYIIMXCA BAOJNb OJHOH NPAMOH M3 OJHOrO H TOTO K€ Hayallb-
HOro nyHkta. M3BeCTHEI MOMEHTBI BpEMEHH # U f,. Uepe3 Kakoe Bpe-
M ¢, CYMTas OT MOMEHTa HayaJia HabMmIoAeHHS, OHH BCTPETATCS?

v

a'B

h b

t

§5. Yckopenune cBoG6oaHoro nageHus. J{Bukenue reaa,
OpOLIEHHOr0 BEPTHKAJIbHO BBEPX H MO YIVIOM K FOPH30HTY

1.  Teno GpoleHO BEPTHKAIBLHO BBEPX C HEKOTOPOi ckopocThio. Ock OY
HalnpapjieHa BEPTHKaJIBHO BBepX. Kakoi U3 rpagukoB COOTBETCTBYET
3aBUCHMOCTH TIPOEKLIMH CKOPOCTH OT BPeMeHH?

1 . v, v, 1%

Y% Y v,

1 2) 3) 4
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2. Bo ckonbko pa3 Heo06X0auMO YBEIHYHTE HAYAJIbHYI0 CKOPOCTh TCJIa,

OpOLIEHHOr0 BEPTHKANBLHO BBEPX C MOBEPXHOCTH 3€MJIH, YTOOHI yBe-
JIHYHTD BBICOTY €T0 MaKCHMAJIbHOTO MOXbEMa B 4 pa3a?
Omeem:

Ms4 ypoHunu ¢ 6ankoHa. Kak 3aBUCHT OT BpeMEHH MOAYb IepeMe-
HIEHHSA |A?| OTHOCHTEJIbHO HaYaJIbHOTO MOJOKEHHS Msua? YKaxuTe
HoMep rpaduka.

Iﬁll/\ Iﬁh A7} a7}

) 2) 3) 4)
Omeem: l:]

Jns onpeneneHns BHICOTHI MadyThl CHH3Y K €€ BepXymke OpocaioT
KaMeHb. YeMy paBHa BHICOTa MauyThl, €CJTH KAMEHb BO3BpALACTCs Ha

3eMIII0 uepe3 5 ¢ or MoMeHTa Gpocka? CoNpoOTHBIEHHEM BO3MyXa
npeHeOpeys.

~Y

Omeem: M.

Ha pHcyHKe MOKa3aHa TPaeKTOPUs ABHXEHHA Tena, GpPOIIEHHOro MOox

YIJIOM O K TOPH3OHTY CO CKOPOCTBIO Uy. 1o kakoii cTpenke (ykakure
HOMeD) HanpasJieH BEKTOpP YCKOPEHHUS B Touke A7

y 1)
-_— - T~

_ A
0, -~ 3)

o D7V N

Omeem: l:l

Teno OpoWIEHO BEPTHKATBHO BBEPX C HAYaIBHOH CKOPOCTBIO
vy = 20 mM/c. ConpoTHBIEHHEM BO3IyXa MOXHO NpeHeOpedb. Y KaxXKH-
Te HOMepa BePHBIX YTBEP)KAEHHH.
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10.

1".

1) B nepsblit pa3 Teao AOCTHUINIO BHICOTHI, PaBHOM MOJIOBHHE MaK-
CHManbHOMH, npuban3uTeNnsHo Hepes 0,6 c.

2) C nHabopoM BBICOTBI CKOPOCTh TeJla U3MEHSETCH MELJICHHEe, YeM
B Hagaje JIBHKEHHS.

3) 3a Bce Bpems noneTa TeNo Mpouwio myTs 40 M.

4) B BepxHeH TOYKe TPaEKTOPHH YCKOPEHHE TeJia PaBHO HYJIIO.

5) Monyne BekTOpa cpenHel CKOPOCTH 3a BpeMs MojieTa oT Opocka
Ilo mageHus paseH 10 m/c.

Omeem: l:l:l

Teno OpolIEHO BEPTHKAILHO BBEPX CO CKOPOCTBIO Uy = 15 wm/c.
CkoJbKO BpeMeHH OHO OyneT HaXOQUTHCS BhILIE YPOBHS, COOTBETCT-
ByiolLero Beicote H =10 M?

Omeem: C.

Iyns BelneraeT M3 CTBOJIA BUHTOBKH B OPU30OHTaJIBHOM HarpaBJe-
HuM co ckopocteio 800 M/c. Ha kakoe paccTosiHHE MO BEPTHKAIU
CMECTHTCS IMyJIs BO BpEMs MM0JIETa, €CIIH LIHT C MUIIEHBIO HAXOAUTCA
Ha paccTosHuy 400 m?

Omegem: M.

IMaccaxxup poHseT MOHETY U3 OKHA CTOSILIErO Ha OCTAaHOBKE TPaMBasi,
a 3aTeM elle OJHY — BO BpeMs Habopa TpamBaeM ckopocTH. Kak u3-
MEHSAIOTCA NIPH 3TOM

A) MOAyIb EPEMELCHUS MOHETHI 1) yBemuuuBaercs
B) Bpems maaenus 2) yMeHbILaeTcs
B) ckopocTh nepen ynapoM o 3eMio? 3) He u3MeHAETCA

Omegem: | A b B

JIbAUHKY CMETAIOT € KpPBIIIH AOMAa B TOPH30HTAILHOM HalpaBIECHHH
€O CKOpOCThIO 15 M/c. Uepe3 CkoIBKO CEKYH UX CKOPOCTh OyZeT Ha-
npaB/ieHa MoJ YoM o = 45° kK ropu3oHTy?

Omeem: c.

Mpu kakoM 3HadeHHH yrna OpocaHHs JaJbHOCTH MOJIETA TENa B TPH
pa3sa 6osbLie BHICOTHI €ro noaseMa? OTBET OKPYTIIHTE OO LETbIX.

o

Omeem:
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12. 1lIkonbHUKHM MrpaloT B Msd, Opocast ero apyr apyry. Kakoi Han6oms-
el BBICOTBI JOCTHIAET MY BO BPeMsl UTPbI, €CIH OH OT OJHOI'O HIPO-
Ka K APyroMy JeTHT ¢ = 2 ¢? BricoTa OTCUMTHIBAETCH OT TOYKH OpocKa.

Omeem: M.

13. Teno Gpocunu ¢ 3emau nog yriom 30° K TOPHU3OHTY C HadalbHOM
CKOpocThIO Uy = 40 M/c. KakoB Moayiis nepemenieHus yepes 2 ¢?

Omeem: M.

’

14. Kamensp OpolueH c 6ankoHa noJ yrjoM K ropu3oHTy BeepX. Ompene-
JIMTE, KaK H3MEHSIOTCS BO BPEMA MOJIETA

A) InWHA ITyTH § 1) yBenuuuBaercs
B) Monyas ckopoctH KaMHS 2) yMeHbIIaeTcs
B) yckopeHune kamHs 3) He u3MeHAETCA

4) cHayana yBeJM4UBaETC,
3aTeM YMEHbLIaeTCsA

S) cHayana yMeHbIIaeTcH,
3aTE€M YBEJIHYHMBACTCA

Omeem: | A b B

15. C BricoThl 80 M nmagaet Teno Ge3 HavaiubHOH ckopocTH. OmHOBpeE-
MeHHO ¢ BbicoThl 100 M magaet Apyroe Teno ¢ HEKOTOPOH HadallbHOR
ckopocTbio. O6a Tena AocTHraloT 3eMid onHoBpeMeHHo. Haiaure
HayaJbHYIO CKOPOCTb BTOPOTO TENa.

Omeem: M/c.

16. OKpYXHOCTb JIEKUT B BEPTUKATBHOH IUIOCKOCTH. M3 BEpXHEro KOHIa
BEPTUKAILHOIO HaMETpa MO IMIAIKUM JKe00aM, pacrioNoKeHHbIM BIOIb
XOpJl M0 yIyiaMH ¢, = 60° o, =30° K BEPTHKAIH (CM. PHC.), COCKAB-
3pIBAIOT 1Ba Tena. KakoBo OTHOIIEHNE BpEMEH HX NaneHus by / 1,7

AN

Omeem:
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17.

18.

19.

20.

21.

Teno OpoileHo Nox yrioM K ropuzoHty. Kak Oyayr H3MeHATHCA
JadbHOCTh nonera (L) U MakCMMaJibHas BbICOTa moabema (H) mpu
yYBEJIHUYEHHH yTiia Opocanus oT Hyns xo 90°? BeibepHure nBa BepHBIX
yTBEPXAEHHS.

1) L yBenuuuBaetcs, H yMeHbIIaeTCs.

2) H ysenuuusaercs.

3) L ymeHbluaercs, H yBendyuBaeTcs.

4) L cHayaia yBEIH4MBAETCS, IOTOM YMEHbIAETCH.

Omeem: [:]:I

Ms4 cBoOOJHO MazjaeT ¢ BHICOTH H W yIpyro OTCKaKMBaeT rOpHU30H-
TaJdbHO OT AOCKH, PAacloJIoKeHHOH Ha BoicoTe H/2. Kak H3MeHAI0TCS
(pu3nNUeCKHE BENHUHHBI, XapaKTEPU3YIOLIHE MOJIET Ha HUKHEM yda-
CTKe (10ocJie OTCKOKa) M0 CPaBHEHHIO C BEPXHUM?

A) Moayiab BEKTOpa CpeaHei CKopoCcTH 1) yBenuuuBaercs
b) Bpewms nosera 2) yMeHblIaeTcs
B) yckopeHue 3) He u3MeHsAeTCA

Omeem: | A b B

C aspocraTta, NOJHUMAIOILETr0Cs BEPTHKAIBHO CO CKOPOCThIO 10 M/c,
najgaetr GONT, KOTOPbIH AOCTUraeT MOBEPXHOCTH 3emiH uepe3 16 c.
Ha kako# BbICOTE HaxOAMJICS a3pOCTaT B MOMEHT OTpbIBA OT HEro
6onta? ConpoTHBIEHHEM BO3/lyXa NpeHeOpeys.

Omeem: M.

Teno GpoieHo co crona ropusoHTansHO. [Ipy nageHud Ha mon ero
cKopocTb paBHa 7,8 m/c. Bricora crona H = 1,5 M. UeMy paBHa Ha-
YajbHas CKOPOCTh Tena?

Omeem: Mm/c.

Teno magaer ¢ BbicoThl 50 M 6e3 HadanbHOH CKOpPOCTH. 3a Kakoe
BpeMs OHO TNpoHaeT nocinenHue 5 M mytu? ConpoTHBIEHHEM BO3AY-
Xa npeHeopeyb.

Omeem: C.
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23.

24,

25.

26.

27,

28.
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ITo ycnoBuio mpempinylneit 3ajayd OnpenesiuTe, KaKoi NMyTh TeJO
NPOXOAHUT 32 MOCJICAHIOKD CEKYHJy CBOEro ABIXKEHHsA. OTBET OKpyT-
JIUTE [0 LIEBIX.

Omeem: M.

JlBa Tena 6poiueHbl BEPTHKAIBHO BBEPX U3 OAHOM U TOH k€ TOUKHU C
OJMHAKOBOH CKOpOCTBIO Up=10M/C M TIPOMEKYTKOM BPEMEHH
to= 0,4 c. Yepe3 kakoe BpeMs OT MOMeHTa OpocaHHs BTOPOTO Tela
OHH BCTpeTATCA?

Omeem: c.

KameHb, OpolLeHHEBIH MO/ YTIIOM K TOPU3OHTY C 3€MIIH, YAl Ha 3eM-
10 co ckopoctbio 20 M/c. YeMy paBHa JaJIbHOCTh MOJIETAa KaMHsi, €C-
JIM H3BECTHO, YTO BO BpEMs JABHKEHHS €r0 MaKCHMalbHas CKOPOCTh
6bu1a BiBOe O0JIb1IIE MUHUMATBHOMH?

Omeem: M.

Kamensp OpouieH ¢ 6aunu mon yriaoM 30° K TOPH3OHTY BBEPX CO CKO-
pocteio 10 M/c. KakoBo kparuaiiiliee pacCTOSHHE MEXAY TOYKOH
6pocaHus U TOYKOH HAXOXICHHA KaMHs yepe3 3 ¢?

Omeem: M.

CBoboaHo nagaoiee Oe3 HAYaTLHON CKOPOCTH TeJIO CITYCTS MpOMe-
J)KYTOK BpPEMEHM ! MOCJI€ Hayajla MaJACHHA HAXOAMUTCS Ha BBHICOTE
H, =750 M, a ewe uepe3 1, = 5 ¢ — Ha BbicoTe H, = 250 M Hax no-
BEPXHOCTBIO 3eMJIH. C Kakoi BICOTHI H nanano Teno?

CBepX3BYKOBOH CaMoOJIET JIETHT TOPH30HTAJbHO CO CKOPOCTBIO
v = 1440 kM/4 Ha BricoTe H = 18 000 M. Korzna camoner nponetaer
HaJl 3€HHTHOM YCTaHOBKO#H, U3 OpYAHsS NPOU3BOAMTCS BhIcTpeln. Ka-
KOBa JIOJDKHa ObITb MHHMMaJIbHasi HayajlbHas CKOPOCTh CHapsiia H
Yroj ee c FTOPU30HTOM, YTOOBI CHAps 1 NONaJl B CAMOJIET?

[ITapuk cBOGOAHO NajaeT MO BEPTHKAIH Ha NbUIbHYI0 HAKIOHHYIO
MOBEPXHOCTh, COCTaBJIANOIIYI0 ¢ ropusoHTom yron 30°. Ilponeres
paccTosiHMe h = 0,5 M, OH ynpyro oTpaxaercss 4 BTOpOH pa3 najaer
Ha Ty ke TUIOcKOCTh. HalaMTe paccTossHHe MeXOy IBYMs CleIaMHu
LIApUKa Ha TIOBEPXHOCTH.



29.

30.

31.

Teno GpomeHo ropusonTanbHo ¢ BrICOTH H = 10 M. Tpaextopuio ero
10JI€Ta ONMCBHIBAET YPaBHEHHE J = — 0,2x* + 10. KakoBa 1albHOCTB
noyiera?

C aspocTaTa, OIMyCKalOLIErocs o CKOPOCThIo ¥ = 5 M/c, OpocaloT Ka-
MEHB BBEPX CO CKOPOCThIO Ly = 20 M/c oTHOcHTeapHO 3emin. KakoBo
HauOOJbILIEE PACCTOSHUE Lyyae, MEXKIY KAMHEM H a3pOCTATOM?

C kpas OaikoHa, HaxoAfllerocs Ha BeicoTe 24 M, GpocaloT mox yr-
JOM K FOPH30HTY BHH3 MY C HayaJlbHOH CKOpocThio U, =10 M/c.
Ms4 B nosieTe ynpyro OTCKaKkHMBaeT OT BEPTHKAJIBHOH CTEHBI COCEl-
HETO JIOMa M MajaeT Ha 3eMJII0 NPAMO oA Toukod Opocanus. Ompe-
JE€JTUTE PACCTOSHHE [0 CTEHbl COCENHEro J0Ma, €CM BpeMs IOJETa
Ms4a paBHO ¢ = 2 ¢. ConpoTuBIeHHEM BO3IyXa IpeHeOpeyb. .

§6. IBnxeHne MaTepHANbLHON TOYKH 10 OKPYXKHOCTH
C MOCTOSIHHOH 10 MOAYJII0 CKOPOCTbIO.
IlenTpocTrpeMuTeNbHOE YCKOPEHHE

JIuck paBHOMEpPHO BpallaeTcs BOKPYT HEMOJBIKHOHW OCH, MPOXOAs-
mel depe3 ero HEHTp. Kak HM3MEHSIOTCS 3Ha4YEHHS XapaKTEPUCTHUK
JBIDKCHHS JUIA TOYEK JUCKA [IPH X YAAJIEHHUH OT OCH BpaILEHHS?

1) yBenuuuBaetcs

2) yMeHbIIaeTcs
3) He U3MeHsETCA

LEHTPOCTPEMHTENILHOE
CKOpOCTh NEPHOJI BPALLCHHS
YCKOpEHHE

Onpenenure MyTh, KOTOPBIH npoexai 3a | MUH BEJOCHIIEAUCT, OBH-
raBiugiics ¢ yriaoBod ckopocteio 0,1 pan/c Mo OKpyXHOCTH paiuy-
com 6 M.

Omeem: M.
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JlBe MaTepHasibHble TOYKH IBHXKYTCHA 10 OKDY)XKHOCTSM paiHyCaMH
R =R, R,=2R ¢ OXMHAaKOBBIMH CKOPOCTAMH. YKaXHTE BEPHBIE

YTBEPXKACHHA.
1) UeHTpocTpeMuTenbHBIE YCKOPEHHS TOYEK PABHBI.

2) LleHTpOCTpEMUTENLHOE YCKOPEHHE OOblIe y NEpBOH TOUKH.
3) [Ilepuon BpaiieHus OobIIE Y TEPBOH TOYKH.

4) Yacrora BpanieHus 60JbIIe Y IEPBOH TOUKH.

Omeem: :l:l

Huck paguycom R = 0,5 M KaTUTCA MO IUIOCKOH FOPH3OHTAIBHOH MO-
BEPXHOCTH 3eMJIH 0e3 NMpOCKAB3bIBAHHA BAOJIb NpAMOH (CM. pHC.).
KakoBo nepemenieHne TOUYKH 4 OTHOCHTEIBHO 3€MJTH 332 OOHUH 060pOT?

R

Omeem: M.

Juck paguycom R Bpamaetcs ¢ MOCTOAHHOH CKOpOCThIO. UeMy paB-
HO OTHOMLICHHE HECHTPOCTPEMHTENBHBIX YCKOPeHHH @) / ) TOYEK AHuC-
Ka, HaXOAAUIMXCSA HAa PacCTOAHHAX R = R/2 u R, = R/3 ot ocw Bpa-
meHun?

Omeem:

YeMy paBHa CKOPOCTb BEJIOCHIIEANCTA, €CIIH KOJIECA €r0 BEJIOCHNENa
auaMetpoM D = 60 cM Bpaiarotes ¢ yactotoi 7 = 159 06/MuH?

Omeem: M/C.

CKopocTh TOYEK Ha Kpaio Bpallaiolierocd AHCKa paBHa v =3 M/c,
a TOYeK, Haxosamuxca Ha 10 cM Orxe K OCH BpallleHHs, v; = 2 M/C.
Ckosbko 000pOTOB B MHHYTY A€JaeT JUCK?

Omeem: 00/MuH.

Teno ABWXETCS MO OKPY)KHOCTH MPOTHB XOAa YacOBOH CTPEIKH C
BO3pacCTalOLICH 0 BEIUYHHE JIHHEHHON CKOPOCTHIO (cM. puc,). Kakas
CTpeJIKa YKa3bIBaeT HalpaBlieHHe BEKTOpa YCKOPEHHUs B Touke A7



N

Omeem: D

9. Kpynmlii auck pagiycoM R katutes 6e3 IPOCKAIb3bIBaHHs TI0 TOPU30H-
TAJBHOH IUIOCKOCTH, BpaliasiCh C YIJIOBOH CKOPOCTBIO @ (CM. pHC.).
YeMy paBHBI CKOPOCTH TO4EK A4, B, C oTHOCHTENBHO 3eMIn?

1) 0

2) oR

3) 20R
4) J20R
5) J20R/2

Touka A TOo4Ka B Touka C

10. Koneco, mpoOyKkcOBBIBas, KaTUTCA BAOIb npAMoi. Haiimure ckopocTs
OCH KoJjleca U OTHOCHTEIBHO 3eMIIH, €CIH H3BECTHO, YTO CKOPOCTD
€T0 HIDKHEH TOYKH v; = 2 M/C, a BepxHe# v, = 10 m/c.

Omeem: M/c.

11. 3a npoMmexyTok BpeMeHH Af = 10 ¢ Teso NpoLUIO NONOBHHY OKPYX-
HOCTH paguycoM R = 100 cMm. Haiiaure Momynn BekTOopa cpenHei
" CKOpOCTH.

Omeem: Mm/c.
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JUTHHa MHHYTHO#M CTpeNKH Hapy4yHbIX YacoB R = 5 mm. C kako# cko-

12.

POCTBIO NIEPEMEILAETCS KOHELL CTPEJIKU?
Omeem: x 107 M/c.

13. HckyccTBeHHBIH CIOYTHHK pPaBHOMEPHO IBHXETCS IO KPYTOBOH Op-

Ooute ¢ mepHomOM 4 Y M LEHTPOCTPEMHTEIbHBIM YCKOPEHHEM
2

0,46 M/c”. Onpenenure paauyc opOHTHI.

Omeem: KM.

14. Teno ABH)KETCA MO OKPYKHOCTH C PaBHOMEPHO BO3PAcTalOLUEH 1O
BEJIMYHHE JIMHEHHOH ckopocThio. Kak HM3MeHAOTCS B pe3yibTaTe
3TOTO €ro LEHTPOCTPEMHTENLHOE YCKOPEHHE, IEPHOI OOpalieHHs H
TaHT€HLHAJIbHOE (KacaTesibHOe) ycKOpeHue? I KaxIoH BEIUYHHEI
OIIpEIENIUTE COOTBETCTBYIOLIHI XapaKTep H3MEHEHHA:

1) yBennuuBaercs
2) yMeHbIIaeTcs
3) He H3MeHAETCA
LICHTPOCTPEMHUTEIBHOE HepHoOx TaHT€HIHAIBHOE
YCKOpEHHE obpateHus YCKOpEHHE

15. MammuHa co ckopocTeio U = 36 xM/4 BBE3KAET Ha 3aKPYTJICHHBIN
y4yacTok 1occe paguycom R = 100 M 4 HauHHaeT TOPMO3HTH C YCKO-
peHueM a = 0,3 M/, Onpenenure HEHTPOCTPEMHTENBHOE YCKOPEHHE
gepe3 ¢ = 20 ¢ nociie Havajla TOPMOXKEHHUS.

Omeem: m/c’.

16. Onpenenure nepeMelIeHHe 32 1 MHH BEIOCHIIEAHCTA, ABHUTaBILIETOCH
¢ yrioBoi ckopocTbio 0,1 pan/c 1o OKpyKHOCTH pasuycoM 60 M.
Omeem: M.

17. Ocb ¢ AByMS AHCKaMH, PacHONOKEHHBIMH Ha paccTosiHud / = (0,5 M

38

IpYT OT Ipyra, Bpaiuaercs ¢ 4actotoi n = 1600 o6/Mun. Ilyna, ne-
TAIIAs BAOJL OCH, IpoOuBaeT 00a JHUCKa, IpUYEM OTBEPCTHE OT MyIH
BO BTOPOM JMCKE CMEIIEHO OTHOCHTEIHHO OTBEPCTHSA B NMEPBOM Ha
yroa ¢ = 12° (cM. puc.). KakoBa ckopocTs mynu?




18.

19.

20.

Omeem: M/c.

Karymika c HAMOTaHHO#H Ha Hee HUTBHIO KaTHTCA 0€3 CKONIBXEHHS 10 Io-
PH30HTAIBLHOH IUIOCKOCTH (CM. PHUC.) 38 CUET BBITATHBAHHS HHTH B rOpH-
30HTAJILHOM HAIPaBJIEHHH CO CKOPOCThIO L = 2 M/c. Paauychl BHYTpeH-
Hell 1 BHEIHEH NIOBEPXHOCTEH KaTyIIKH PaBHBI COOTBETCTBEHHO ' = 1 M
# R =2 m. Haiiure cKopocTb TO4KH A OTHOCHTEIIBHO 3eMJTH.

o

Ci

IupkynapHas nuna umeer nquametp 400 mm. Ha ock muisl HacaxkeH
mkHB guaMetrpoM 200 MM, KOTOpbIH NMPUBOAUTCS BO BpaLIEHHE MO-
CPEeACTBOM PEMEHHOM mepelayd oT 1ikuBa guamerpoMm 110 MM, Ha-
Ca)KEHHOTo Ha BaJl 3ekTpoaBurarens (cMm. puc.). KakoBa ckopocTsb
TIWJIBI, €CITH BaJl ABUraress copepuaet 1200 06/Mun?

«) @l

Huck paguycom R = 20 cM MpHBOIUTCA BO BpalllcHHE TMpeH, NoaBe-
LIEHHOM Ha HUTH, KOTOpasi NOCTENIEHHO CMaThIBaeTcst ¢ Aucka. ['ups
HAuHMHAET ONMYCKAaThCA C YCKopeHueM a = 0,08 M/, Yemy paBHO LIEH-
TPOCTPEMHUTENBHOE YCKOPEHHUE BEPXHEH TOYKHM IUCKa B TOT MOMEHT,
KOrza rups npouaer nyth s = 1 m?

39



21,

22,
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ABTOMOOHMAB ¢ Konecamu paguycoM R = 30 cm apixercs Oe3 mpo-
TOPU3OHTAIBHOH JOpOre €O  CKOPOCTBIO
v=36 kM/4. Ha KaKkyl0 MakcCHMalbHYI BBICOTY Haj MOBEPXHOCTHIO
3eMJIH IOJHMUMAKOTCS KaIUH IPA3H, OTPHIBAIOILHECS OT Kosec?

CKaJIb3bIBaAaHHUA

o

Mexnay AByMsi cTeHKaMH, OOpa3ylOILUMH MPAMOH yroj, OBHXKETCS
0e3 oTpbiBa cTepxeHb AB minHO# 1 M (cM. puc.). CKOpocTh TOYKH B

A

M

a

SNONNNNNYN

B

T

HOCTOsIHHA, paBHa vy = 0,02 M/c U Ha-
npaBjieHa TOpH3OHTaIbHO. Omnpenenute
CKOPOCTb U TOYKH M, pacrnosioxkeHHOH Ha
paccrosaun MB = 50 cM OT ToukH B, B
MOMEHT BPEMEHH, KOIJa YroJl o MEeXay
FOPH30HTAIBHON CTEHOM H CTEpXKHEM AB
cocrapiset 60°.

JIunamMuka

§7. Unepuns. HHepTHOCTSH TeJ1. Macca Teia.
Cuaa. Cinoxenne cujl. HHepuHaabHasi CHCTeMa 0TCYeTa.
IIpuHunn oTHocHTebHOCTH [Nanniesn

C KakuMH JBHXYUIMMHCA TeJlaMH CBA3aHbl WHEPLHAJIbHBIE U He-
HHepluHuansHbie cucTeMbl oTcyeta (CO)?

A) NapaurOTHCT, OMYCKAOLIMHCA C
YCTaHOBHBILEHCS CKOPOCTBIO

1) unepuuanpHas CO
2) neunepnuaisHas CO

B) kameHb, OpoLIEHHBIH BEpTHKAaJb-

HO BBEPX

B) crytHHK, ABWxyuIuiics o opOH-
T€ C HOCTOSAHHOH CKOPOCTHIO

I') MasTHHK Ha mpy)XHHE, PacroJjo-
JKEHHOM rOpH3OHTaJIbHO

J) xoHbkoOexel, paBHOMEPHO
CKONB3AIIMH 110 AbTY

Omeem: A

b

B




VYkaxure BEPHEIC OIIpEACIACHHA.

1) HMHepTHOCTH — CBOHCTBO TeJ CONPOTUBIATECA H3MEHEHHUIO CKO-
POCTH.

2) HHepuus — SBJECHHE COXPAHEHHS CKOPOCTH Tela B OTCYTCTBHE
B3aUMOJAEHCTBHUA C APYTHMH TeJIaMHU.

3) HHepTHOCTh — sBIEHHE H3MEHEHHS CKOPOCTH Teja mol AeHCT-
BHEM JIPYTHX TeJl.

4) HHepuus — ABHXEHHE TeN O6€3 OCTAHOBKH.

Omeem: l:‘:]

Ha nBa paznHyHBIX Tella IMOAEHCTBOBAIH OJHOH M TOH e CHIOH F B

TeueHHe BpeMeHH ¢. Bribepure nBa BEpHBIX YTBEPHKICHHUA.

1) Y Gosee HHEPTHOTrO TeJia H3MEHEHHS CKOPOCTH OoJbLie.

2) VY Gonee HHEPTHOTO TeJla U3MEHEHHSA CKOPOCTH MEHBILE.

3) MeHee HHEPTHO TO TeNlO, KOTOPOE ObICTpEE H3MEHSAET CBOIO CKO-
POCTb.

4) DBonee MHepTHO TO TeJo, KOTOPoe OBICTpEE H3MEHSET CBOIO CKO-
POCTb. '

Omeem: B:I

Onpenenute MOAYJAb CHIBL, MPOEKIHS KOTOpPOH Ha ock OX paBHa
1,2 H, Ha ocs OY — 0,9 H.

Omeem: H.
Ha teno neiictyet cuna tsxectd 90 H 1 cuna 120 H, nanpasnenHas

ropu30HTaNbHO. KakoBo 3HaueHHEe MOAYJIS paBHOJACHCTBYIOIIEN 3THX
cun?

Omeem: H.

Kaxoe ONpeaACICHHE COOTBETCTBYET KaXI0H H3 ¢H3quCKPlX BCJIH-

4yuH?

A) yckopeHue 1) Mepa B3auMoOAEHCTBHA Tel

B) Macca 2) cneacTBHE B3aHMOJEHCTBUSA TE
B) cuna 3) Mepa MHEPTHOCTH

4) cneacTBHE HHEPTHOCTH .

Omeem: | A b B
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7. YCcTaHOBUTE COOTBETCTBHE MEXIOY XapakKTepoM IBHXCHHA TE€lIa H

paBHOAEHCTBYIOLIEH CHII.

XAPAKTEP
JABUXEHHWS TEJIA

A) Teno aBWXKETCA IO OK-
PYKHOCTH C MOCTOSIHHOH
CKOpOCTBIO

b) teno aBmxkercs paBHO-
YCKOPEHHO U IPAMOJIH-
HEHHO

B) Teno nBmwxercas mnpsMmo-
JHHEHHO C TOCTOSAHHOH
CKOPOCTBIO

Omeem: | A b B

PABHOJIEVICTBVIOIIAS
CUI

1)

2)

3)

4)

HE paBHa HY/IK0, NOCTOSHHA
10 MOJYJIIO ¥ HalpaBJIEHUIO
HE paBHAa HYNIIO, TNOCTOAHHA
[0 HanpaBI€HHUIO, HO HE MO
MOJIYJIIO

HEe paBHa HYNIO, MOCTOSHHA
o MOAyNmio, HO He MO Ha-
TIPaBJICHHUIO

paBHa HYJIIO

8. Ha kakoMm yuacTke (CM. pHC.) MpPOEKLIHA paBHOACHCTBYIOIHEH Bcex
CHJI, AEHCTBYIOINMX Ha ABWXKYLIMHCS NPAMOIMHEHHO aBTOMOOMWIb,

oTpHLaTeabHa?
v, 1

Omeem:

~y

9. Ha Teno neiictBytor ase cuibl F; =9 H u F, = 12 H, HanpaBieHHble
mox yriaoM 90° npyr k apyry. Kakyro cuily Hy)KHO MPHJIOXKHUTb K Te-
JIy, 4TOOBI YCKOpEHHE TeJla 0Ka3aJioCh paBHBIM HYJTIO?

Omeem: H.

10. TIlo ycnoBuio npenplayileit 3aauy onpeAeInTe, Noa KakuM YIriioM K
F) HY)KHO TIPWJIOXKHTB 3Ty CHJIy K Teiy, YTOObI paBHOAEHCTBYIOIIAN

cu Obl1a paBHa HYITIO.

Omeem: °,
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11.

12

13.

14.

Ornpezenute MOAY/Ib PaBHOAEHCTBYIOLIEH BCEX CHII, IPHIIOKEHHBIX K
MaTepHaibHOH Touke A4 (cM. puc.). Bce BekTOpbI cHMl J€XaT B OJHOM
miockocTH. Monyns Bextopa cunsl F; =5 H.

Omeem: H.

ITo ycnosuio mpeabioymied 3amayd ONpenenuTe, M0 Kakod CTpenke
(CM. pHC.) HalpaBJIEHO YCKOPEHHE TeJa, ABHKYLIErocs MoJ IeHCTBU-
€M MIPHJIOKEHHBIX CHIT,

Omegem: I:I

[TapannoTucT Maccoit 65 Kr cryckaercs ¢ pacKphITBIM MapaiiioTOM.
YeMy paBHa CHsa CONPOTHBIEHHS BO3Ayxa () B CiIydae YCTAHOBHB-
HIeics CKOpOCTH MaparnoTHCeTa?

Omeem: H.

IMaccaxup, MPOCHYBUINCH B KatOTe BHYTPH KOCMHYECKOro Kopabis,

HE MOXET abCOMIOTHO TOYHO OMpPENEeNHTh, ABHKETCS KOpaOab WM

NIOKOHUTCS, B CIIEAYIOUX CITy4aax (BbIOEpUTE BEepHBIE BapUAHTEHI):

1) BO Bpems crapTa

2) mnociie MOCagKH B KOHEYHOM ITYHKTE

3) BO BpeMs CMEHBI Kypca MojieTa KopaOjs ¢ MOCTOAHHOM CKOpO-
CTBIO

4) mpu IBWKCHHH B MEXIUIAHETHOM TNPOCTPAHCTBE C MOCTOAHHON
CKOpOCTBIO

Omeem: [:D
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15.

16.

[Hapuk mamaer B KHUAKOCTH C YCTaHOBHBLIEHCH CKOpocThio. Kak Ha-
NpaBJICHbI CHJIBI, ACHCTBYIOIHE HA 3TOT APHK?

A) cuna COHpOTHBH’eHHﬂ 1) BBepx
b) cuna TskecTH 2) BHHU3
B) cuna Apxumena 3) paBHa HyIIO

I') paBHOmeHCTBYMOIWIAA CHII

Omeem: | A b B I .

YeMy paBHa cHia TpeHHS, KOTA TeJIO MAcCOH m = 4 Kr OKOHTCA Ha
HAKJIOHHOM IIOCKOCTH, COCTaBJISIOLIEH C TOPU30HTOM yroi o, = 30°7 .

Omeem: H.

§8. 3akonbl HoroToHa

PaBHOzelicTBYIOIIas BCeX CHJI, MPHJIOXKEHHBIX K TeJly Maccoi 1 kKr,
paBHa 2 H. KakoBa ckopocTh Tena yepe3 2 ¢ HOC/Ie Hauajla JBHXKe-
HuA?

Omeem: m/c.

[IIa#t6a macco#i 100 r cockanb3bIBacT ¢ TOPKH AJIHHOM 2 M, HMEIOIEH
yros HakioHa K ropuzoHty 30° 3a 1 c. Ompenenure paBHOIEHCT- .
BYIOILYIO CHJI, IEHCTBYIOLIMX Ha MIaiby.

" Omegem: H.

[To ycnoBuio 3aga4uu 2 BeIOEpUTE JBa BEPHBIX YTBEPXKACHHA.

1) BexTop paBHOjEHCTBYIOLIEH CHJI, JCHCTBYIOLMX Ha TelO, Ha-
HpaBJICH BBEPX IO HAKJIOHHOW IJIOCKOCTH.

2) Ha Teno aeiicTBYeT CHIa TPEHHUA.

3) - Ha Teno He nefcTBYeT cuna TpeHHS.

4) Bekrtop paBHOACHCTBYIOIIEH CHJI, JEHCTBYIOLIMX Ha TeEJO, Ha-
npasieH nof yriaoM 30° Kk roOpH30HTY BHU3.

Omeem: l:l:



B cryckaeMoM anmapare, ABHKYIIEMCS K 3eMJI€ BEPTHKAILHO BHH3 C
ycKopeHHeM, paBHbIM 0,8g, KOCMOHAaBT JaBHUT Ha KPECIO C CHIIOH
240 H. Yemy paBHa cuiia peakiiui co CTOpOHbI Kpecia?

Omeem: H.

Teno aBMXETCS MPAMONHHERHO, H3MEHSSA CKOPOCTh B COOTBETCTBHH C
rpadukom (cM. puc.). Ha kakoM M3 y4acTKOB MOIY/b CHIIBI, JEHCT-
BYIOLIEH Ha Teno, paBeH 0,75 H? Macca Tena 3 kr.

v,M/ch
3 A
B R
2 3
1 Nk
Al | N .

2 4 6 81012 &¢
Omeem:

3aBHCHMOCTH NpOEKUHH Ha och OX paBHOIEHCTBYIOLIEH CHII, JeHCT-
BYIOLLIMX Ha TeJIO Maccol 5 kr, moka3aHa Ha pucynke. Ompenenure
CKOPOCTB Uy B MOMEHT / = 5 C, €C/IM HayaJlbHasi CKOPOCTB paBHA HYJIIO.

F,H §

) Sy S S R NS

Omeem: Mm/C.

Kaxo#t myTh npoitner Teno, asurasck BIOJb ocd OX COrJIacHO pu-
CYHKY M3 NpeIplayiiei 3a1aun, 3a £ = 5 ¢?

Omsem: . M.

KoopauHata Tena Maccoi m=2Kr H3MEHSETCAd [0 3aKOHY

3 . 9
x=5—41+2r (M). YeMy paBeH MOay/b CHJIbI, JeHCTBYIOLIEH Ha Te-
JIO B MOMEHT BpEMEHH 5 ¢?

Omeem: H.
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9.

Ha pucynke a u3o6paxeHa 3aBUCHMOCTb CKOPOCTH TeJla OT BPEMEHH.
KakoMy H3 rpadMKoB 3aBHCHMOCTH MPOEKLIHH CHJIBI OT BpEMEHH OHa
COOTBETCTBYET?

v, M/C &

10.

1.

46

1 2) 3) 4

Omeem: :]

Koopaunatsl Tena Maccoit 10 Kr MEHAI0TCS B COOTBETCTBHHU C 3aBH-
CUMOCTAMH x = 7.3 + 2f — O,2t2 uy=0,7-+r+ Cr. Onpexnenure ko-
sbduument C, ecnd 3TO ABHXEHHE MPOUCXOAMT IOJ ICHCTBHEM
cunnl F=5H.

I'paduk 3aBUCHMOCTH OT BpEMEHH NPOEKLUMH Ha ochb OX paBHOZEH-
CTBYIOLIEH CHJI, AEHCTBYIOIIMX HA IEPBOHAYAIBHO MOKOALIEECH TENO,
NpeACTaBlieH Ha pUCYHKe. B kakue MHTEpBajbl BPEMEHH MOZRYIb
CKOPOCTH TeJla He YBeJW4uBalCcA? OTBET MOACHUTE, HCIOJb3YS
HeoOXoauMble PH3NYECKHE 3aKOHBI H (POPMYJIbI.




12,

Ha Teno mMaccoii m = 50 r, 3akperuieHHOe Ha KOHIIE JKECTKOrO HEBECO-
MOTO CTEPXHs JIMHOM [ = 1,5 M, NepNeHIHKyIAPHO CTEPIKHIO C HEKO-
TOpOro MoMeHTa Aeictyer cwia F = 0,3 H. UeMy paBHO HaTsDKeHHE
CTepXHs uepe3 | ¢, eciu nepBoOHaYaIbHO CTEPKEHb MOKOHICH?

13. 1lai6e Maccoit 100 r y ocHOBaHHS HaKJIOHHOH ILUIOCKOCTH COOOILUIH
HayallbHYl0 CKOpPOCTh, HAIpaBICHHYIO BBEPX MO MIOCKOCTH. Ilo 3a-
BUCHMOCTH KBaJpaTa CKOPOCTH OT JJIHHBI MPOHIEHHOro IyTH
(cM. puc.) HaHauTEe paBHOMEHCTBYIOUIYIO CHJ, JEHCTBYIOLIMX Ha
maily NMpH ee ABHWXEHHH BHHU3.

v* MY

6

41N

) N\

1 2 3 45 sM

* §9. 3aK0H BCEMHPHOT0 TATOTEHH .
Cuna taxectu. Bec Tes1a. HeBecoMocTb.
J_IBH)KeHHe HCKYCCTBEHHBIX CITYTHHKOB

1. Kak usMmensercs Bec Tena, U3MEPEHHBIH Ha MPYXHHHEBIX Becax, H €ro
LIEHTPOCTPEMHTEIIFHOE YCKOPEHHE TIPH NEPEMELCHHH Tela OT JKBa-
TOpa K MOJICY?

1) yBenHuMBaeTcs
2) yMeHbIaeTcs
3) He H3MeHseTCA
BEC Tena LIEHTPOCTPEMHTENIBLHOE YCKOPEHHE
2. Macca manbumka paBHa 50 kr. OH BCTall Ha NIPY)XHHHBIE BECHI Ha Jie-

CTHHLE 3CKajaropa, ABHXKYyLIeics paBHOMEPHO BBepX moJ yriom 30°
K FOpH30HTY co ckopocThio 0,5 M/c. KakoBo cTaio nokazaHue BECOB?

Omeem: H.
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3. Memok Maccol 20 Kr, HaxoAsAIHiCA Ha MOJHUMAIOLIEMCH MOIBEM-
HHKe, JaBHT Ha JHO NoanseMHuKa ¢ cuiaor P = 220 H. Haiiaute npo-
€KIHIO YCKOpEHUs IOJbEMHHKA Ha HATIPABJICHUE €10 ABHKEHHA.

2
Omeem: M/c”.

4. JlensHas rpaguHka Maccod 10 r mamaeT B BO3AYXe C YCKOPEHHEM
2 -
8 M/c”. Haiimute cuny conpoTHBieHHS BO3AyXa.

Omeem: H.

5. Kanar spigepxuBaer rpy3 Maccoit m; = 300 kr npH nogseMe €ro ¢
HEKOTOPBIM YCKODEHHEM, HallPaBJIEHHBIM N0 BEPTUKA/IH, U IPy3 Mac-
cor my = 600 Kr npH ONMyCKaHHH €ro ¢ TaKUM K€ [0 MOAYJIO YCKO-
penneM. KakoBa MakcuManbHas Macca rpysa, KOTOpbIi MOXHO NOZI-
BECHTb Ha 3TOM KaHaTe B COCTOSHUH NOKOs?

Omeem: K.

6. Ha kaxoi npuMepHO BBICOTE HajJ MOBEPXHOCTBHIO 3eMiH (paauyc
3eMaH — Rj3) yCKOpeHHE CBOOOIHOTO MafeHHUS

A) Ha 75% MeHblie, YeM Ha MOBEpX- 1) 0,41R3
HOCTH 3eMIIH; 2) 0,5R;

B) B 2 paza MeHslle, 4eM Ha TIOBEpX- 3) 0,75R;3
HOCTH 3eMau? 4) Ry

Omeem: | A b

7.  Cuuras OpOUTY HCKYCCTBEHHOTO CIIyTHHKA 3€MIIH KPYTOBO#H, YKaKH-
T€, M0 KakuM (HOpMyJiaM MOXKHO HalTH JIMHEHHYIO CKOPOCTh U YCKO-
peHue ¢BoOOAHOrO naaeHus Ha Beicote H Hana 3emneii. Pagnyc 3em-

JH R3.

1) Ry\Jg/(R,+H)
2) RgJR,+H

R
(R, +H)

2) %,/g(R+H)

3) g

JIMHEHHAsA CKOPOCTb CIIyTHHMKA

YCKOpeHHe cBOOOJHOrO NMajicHHA
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10.

C KakuM yCKOPEHHEM 10 BEPTHKAIH HYXHO NEpEMELIAaTh KOHEL HH-
TH, Ha JPYTOM KOHIle KOTOpPO#f BUCHT Ipy3, YTOObI HaTSXKEHHE HUTH
YMEHBLIMIOCH B 4 pa3a No CPaBHEHHIO CO CJIy4aeM, KOrja HUTb He-

MoJABHXHA?

2
Omeem: M/c”.

BenuuuHa ckopocTH JM(Ta, ABHXKYILErOCS BHH3, U3MEHSETCS CO-
riacHo rpaguky o (f) (cM. puc.). B nudTe nexxur sumk.

v, M/ch

BribepuTe BEpHbIE YTBEPIKICHHS.

1) Ha yuactke 4 yckopeHue n1udTa HanpaBlIeHO BHU3.

2) Ha yyactke b Bec siiMka 6oiblie CHIIBI TSOKECTH, ACHCTBYOLIEH
Ha SIIHK.

3) Ha yuyacTke B Bec Tena 6osibliie CHIIbI TAXKECTH.

4) Ha yuacTke B Bec Tejia CO BPEMEHEM YMEHBILAETCS.

Omeem: l:l:‘

B pe3yneTare nepexona ¢ 0QHOH KPYroBOi OpOHTHI Ha APYTYIO YIIIO-
Basi CKODOCTb BPALLEHHWA CIYTHUKA BOKPYT 3eMJIM YBEJIHUHBAETC.
Kak M3MEHAOTCS B pe3ysibTaTe 3TOro Mepexoja LEHTPOCTPEMUTEb-
HO€ YCKOPEHHE, CKOPOCTb JBW)XEHHUS CIIYTHHKa Mo opOuTe, paauyc
OpOUTHI CIyTHHKA?

1) yBenuuuBaercs
2) yMeHblIaeTcs
3) He u3MeHseTCA

LUECHTPOCTPEMHUTECIBHOC CKOpPOCTh ABHIXCHHA
YCKOPEHHE CIIyTHHKA no opbéure

paauyc OpOHTHI

49




11. BosaymHbIH map omyckaeTcs ¢ MOCTOAHHON CKOpOCThIO. Ilocie Toro

12

13.

14.

15.

16.

50

KaK M3 KOP3HHBI mapa BblOpocuan Gajnact Maccoii 0,2 T, oH cran
NOHUMATBCS C TOH e cKopocThio. KakoBa Obuta ucxomHas Macca
wapa ¢ 6annacroM? Beitankusauyio cuily, JEHCTBYIOLIYIO Ha wiap,
CYHTATh MOCTOSHHOM U paBHoi# 10° H.

Omeem: T.

B xabune nongbeMHuKa, Macca kotoporo 100 Kr, JeXHT ALIMK MACCOi
50 kr (cM. puc.). Onpeaenure cuily JaBjieHHs AIIMKA HA [0 KAOHHBI,
Korja kabuHa MOJAHHUMAETCs MPOTHBOBeCOM B 250 Kr.

Omeem: H.

KakoBa nomkHa OBITH MPOAOIKHTELHOCTh CYTOK Ha 3emie (B 4a-
cax), 4ToObl BEC Tea Ha SKBaTOpE yMEHBILUHJICS B 2 pa3a?

Omeem: q,

Panuyc opbutel Hentyna B 30 pa3 Gonelie paanyca opOMTBI 3eMJIH.
Onpeznenxre NpoJODKUTENBHOCTh roga Ha HenTyHe (B 3eMHBIX ro-
Jiax), OTBET OKPYTJIUTE A0 LIENbIX.

Omeem: : JIeT.

JIBe 3Be3nnl, UMEIOLIME OJHHAKOBHIE MAcChl M, BpalllaloTCs BOKPYT
ofl1ero LeHTpa Macc, HaxoAACh Ha MOCTOSTHHOM pacCTOssHHM R mpyr
ot apyra. KakoB nepvon oOpailieHus 3Be€3l, €CIM HX pagHyChl Ha-
MHOTO MeHblIile R?

Ha HepacTshxMMOH BepeBKe AJIHHONH 2 M B BEPTHKAJIBHOH MJIOCKOCTH
BPAaLIAIOT THPbKY. B TOT MOMEHT, KOraa nojHoe YCKOPEHHE TMpPbKH
6b110 HanpaBieHo Moj yriioM 45° K ropU3oHTY, BepeBka oOphIBaeTCs
M THPbKA JIETHT BEPTHKaAbHO BBepX. Ha kakyto MakCHManbHYIO BbI-
COTY OT MeCTa OTpbIBa MOAHHUMETCS THpbka?



17.

1.

Bannactubiii rpy3 m = 10 xr 6e3 HayanbHOH CKOPOCTH NAaAaeT ¢ He-
MOABHXHOTO BO3AYIIHOro mapa. CuuTas, YTO CHJIa CONPOTHBICHHS
BO3[yXa Ha Ha4albHOM JTane M3MeHserca mno 3akony F, = 0,1¢ Hic,
ompenennTe, KaKylo KMHETHYECKYIo SHepruio (B k/hxk) mpuobperer
rpy3 yepe3 100 c? g = 9,8 m/c”.

§10. Cuabl TpeHHs, KO3PPHUHEHT TPEHHS CKOJIbKEHHA.

Cunbl ynpyroctu. 3akon I'yka. J/IBHxenune e
H CHCTEM TeJI NoJ AeiiCTBHEM HeCKOJIbLKHX CHJI

Mo rpadukam 3aBUCHMOCTH MOAY/IA CHIBI TpeHHA Fir, OT MOAYJIA CH-
JIbl peaKUMUH onopbl N (CM. pUC.) ONpeEIEIUTE OTHOWEHHE MEXKIY KO-
a¢duieHTaMH TPEHHUS L) / LLy.

F_,Hj\ 1
Tp’
20 f— /
153442

|
10 |-~ 1 24
+
|
|

10203040 N H

Omeem:

Bak Maccoit m = 100 xr nokoutca Ha miardopme, ABWXKYILEHCS MO
TOPH30HTAJIbHBIM pejibcaM C YCKopeHHeM a = 0,5 m/c’. Koaddumu-
€HT TPEHHUS MeXIy MOBepXHOCThI0 miaTdopMsl U 6akom p = 0,7. Ka-
KOBa CHJla TPEHHs, AeHCTBYIOoIIas Ha Oak?

Omeem: H.

Kakoe paccrosiHHe MpoiaeT aBTOMOOWIb, JBIKYIIHHACS 10 TOPH30H-
TaJILHOH J0OpPOTre CO CKOPOCTHIO U = 54 kM/4, mocje Havana pe3Koro
TOPMOXEHHS, eciii K03¢PUIHEHT TPeHUS HIMH paBeH | = 0,67

Omeem: M.

ABToOyc Maccot m = 15 T 1BHKeTCSA HEKOTOPOE BpEMs NMPAMOIHHEHHO
110 FOPH3OHTATBHOMY LIOCCE TaK, YTO MPOEKLHA €10 CKOPOCTH Ha Ha-
npaBJICHHE [IBHXKEHUS MEHAETCs Mo 3akoHy v, = 0,7t (M/c). Haiinure
CHIIY TATH, €CTH K03 HIMEHT CONPOTUBIIEHHS ABIKEHHIO L = 0,33.

Omeem: xH.

51



52

JIBa criopTcMeHa paBHO# Macchl Ha OJJMHAKOBBIX BENOCHIIENAX, BH-
raBIIMECS CO CKOPOCThIO U, =20 kM/4 H v, =10 KM/4, CTaIM TOpPMO-
3UTh 1030M (6e3 BpailieHus kosiec). KakoBO OTHOLIEHHE TOPMO3HBIX
NyTeH HX BEJIOCHNENOB §) / 5, NMPU OAUHAKOBOM KO3(PHLIUEHTE Tpe-
HUS KOJIEC O 3eMITI0?

Omeem:

Teno maccoii 0,5 Kr HeXHT Ha FOPU3OHTAIBLHONH MOBEPXHOCTH, K03(-
¢bHLHeHT TpeHus ckosbxenus pasen 0,25. Ha teno neiicTByer ropu-
30HTaNbHas cuna F. Halinure pasnocts cun Tpenus npu F) =5 H u
F,=0,5H.

Omeem: H.

Bpycok Maccoit m nBuxeTcs Mo ropH30HTAIbHOH MOBEPXHOCTH CTOJIA
(ko3 duLMeHT TPEHHUS CKONBXKEHHs W) NOA AciicTBHEM cuibl F, Ha-
NpaBJIEHHOM MO YTJIOM 0. K FTOPH30HTY BHHM3 (CM. pHC.).

-

v

—

F

Kak u3MeHHTCA MOAYNb CHIIbI TPEHHSA, €CJIH TAaKyl0 X€ M0 MOAYIIIO
cuny F HanpaBHUTb

A) TOPH30HTAJILHO; 1) yBenuuuTcs
b). BBepX 104 YIaoM a K TOPU30HTY? 2) yMEeHBLIUTCA
3) He U3MEHHTCH

Omeem: | A b

[1o ycnoBHio npeasiayie 3a4a4d yKaXKUTe NPaBUIbHEIA OTBET, €C-
JIM U3BECTHO, YTO BO BpeMs BO3JACHCTBUA cHIbl F' Gpycok ocraics B
NOKO€ NpH JI060M €€ HalIpaBICHHH.

Omeem: | A b

Kauar jiexuT Tak, 4TO 4acTh €ro CBEIIMBAETCA CO CTOMa H HAaUYHHAET
CKOJIb3UTb, KOIJa IUIMHA CBELIMBAIOMIEHCA 4acTH cocTaBiageT 36%
BCeil ero mMHLL. YeMy paBeH KO3Q(OHUIHEHT TPEHUS KaHaTa O CTOJ?
OTBET OKpYTJHTE IO COTHIX.

Omeem:



10.

Ha pucynke npenacrasien
rpagMK HU3MEHEHHS CHJbl Tpe-
HHSA, ACHCTBYyIOIIEH Ha Teno
Ha TOPM3OHTAIBHOH NOBEPX-
HOCTH, NPHU pa3IMUHbIX 3HA-
YEHHUAX BHEIIHEH TOpHU30OH-
TanbHOM cuabl. Kakas u3 ; >
3aBUCHMOCTEH CKOPOCTH Tena Fanewn
OT BpEMEHH COOTBETCTBYET

eMy B HauOonbieH creneHu?

— I~

1.

12.

1) 2) 3) 4)
Omeem: [j

Sk Maccort 100 Kr paBHOMEpPHO TaLlaT Mo MOJIy C HOMOIIBIO BEpeB-
KM, TIPUKPEIUIEHHOH K sAlMKY. Bepeka obpa3syer yron a = 60° ¢ mo-
noM. KospduumenT tpenus mexay siumkom U nosioM 0,4. Onpenenute
CHJIy HaTsKEHHsl BEPEBKHM, MO IEHCTBUEM KOTOPOM JBIKETCA AIIMK.

Omeem: H.

Bpycok Maccoit m nBuxketcs mno
FOPH30HTALHOH  MOBEPXHOCTH
cToNna noj JeWCTBHEM cuibl F,
HanpaBACHHOHW MOJ YIJIOM o K
ropu3onty. Koadduuuent tpe-
HUA CKOOBXeHus L. Yron « :
yMeHbwaloT. Kak H3MeHAoTcs B pe3ynbTaTe 3TOrO CHIA peakLuu
CTOJ1a, yCKOpeHHe Opycka, k03QPpHULIHEHT TPEHUS CKOJIBKEHUA?

Jna KaxnoH BEAMYMHBI OINpeAe/MTE COOTBETCTBYIOLIMHI XapaKrep
HU3MEHEHUS:

1) yBenuumsaercs

2) - yMeHblLIageTCs

3) He uaMeHsercs

CHJIa peaKLuu CToja yckopeHue Opycka K03 HUIMEHT TpeHus
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13. 3aBHCHMOCTH AJMHBI NPY)XHUHBI OT NPUIOKEHHOH K ONHOMY H3 €€
KOHIIOB CWJIBI XapakTepusyetcs rpaduxom /(F). KakoBa xeCTKOCTB

NPY>KHHBI?

Omeem:

l_, MM &
40
20

0

sl J

H/M.

14. Pe3ynpTaTbl DKCMNEPHMEHTA MO OINPEICIEHHIO 3aBHCHMOCTH UTHHBI
PE3HHOBOIO XTyTa OT MOAYJSA NPHIOKEHHOH K HEMY pacTArHBalo-
‘HIeH cHiBl mpencraBieHel B Tabnuue. KakoBa XKECTKOCTB XKryTa

(H/M) Ha THHEHHOM y4acTke MO pe3ynbTraTaM SKCIIEpHMEHTa?

LM 0,8 0,9 1,0 1,1 1,15
F,H 0 1 2 3 4
Omeem: H/m.

15. VYnpyrui pe3sHHOBBIH KTYT CIOXKHUIH BUETBEPO. BO ckoBKO pa3 yBe-

JHYHIICA NPH 3TOM KO3 PHLHEHT YIPYTOCTH XKryTa?

Omeem:

16. Teno ABHMXKETCA BHH3 I10 HAKJIOHHOM IUIOCKOCTH. Kak H3MeHAIOTCH
BpeMs COCKa/Ib3bIBAHHS #, CHIa TPEHHA Fpp U CHJIa PEaKLMM ILUIOCKO-
cTH N ¢ yBEJTHYEHHEM YTJIa HaKJIOHA TUIOCKOCTH K TOPU3OHTY?

1) ysenuuuBaetcs
2) ymeHbHIAeTCS
3) He U3MeHAETCA

54




17.

18.

19.

20.

Ha nax10HHOH IUIOCKOCTH C. YTJIOM HAKJIOHA O K TOPH3OHTY JCHHT
6pycok. Kak HanpaBieHbl BEKTOPBI

A) CyMMBbl CMJI, HeHCTBYIO- 1) rOpH3OHTAJIBHO
mMx Ha 6pycok co cTo- 2) BOOJb HAKJIOHHOM
POHBl HAKIIOHHOH IIOC- IJIOCKOCTH BHHU3
KOCTH; 3) Moayas BeKTOpa paBeH HYJIO
B) paBHOxeHCTBYIOIIEH 4) BepTHKAJIbHO BBEPX
BCEX CHJI, NEHCTBYIOLIHX 5) noA YIiaoM @ K BEpTHKaIH
Ha OpYyCOK; 6) mnox yrioM o K TOPH3OHTaJIH

B) Beca tena?

Omeem: | A b B

Teno Maccoi m paBHOMEPHO TAHYT C CHJIOH F BBEpX IO HAKIOHHOH
IUIOCKOCTH ¢ YTJIOM HakKjIOHa o K ropusoHty. Ilo kakoit ¢opmyie
MOXXHO HaWTH MOIYJIb

A) paBHopeHcTBYIOIEH cui, HeHCT- 1) 2F-mg -sina

BYIOILIMX HA TEJIO NPH €ro COCKallb- 2) 2mg -sina—F
3BIBAHHH C 3TOM IJIOCKOCTH, €CIIH 3) F—mg -sina
€r0 OTIYCTHTb; 4) mg -sina+F

B) cunel TpeHus, neicTByroled Ha
TENO MpH ABHKECHHH?

Omeem: | A b

Teno NeXUT Ha HAKIOHHOM IIOCKOCTH, COCTaBNAIOLIEH C FOpPH30H-
ToM yrona o = 21,8°. [Ipu KakoM NpeAeIbHOM 3HAY€HHH KO3 PHIIH-
€HTa TPEHHS TeJIO HAYHET CKOJIBb3UTh 10 HAKIIOHHOH ILTOCKOCTH?

Omeem:

ABTOMOOHIIL ABMXKETCA BBEpX MO LIOCCE C YIJIoM HakioHa 10° co
ckopocTbio 54 kM/u. KoadduiupenT TpeHus Mexay [UMHAMH U JOpPO-
ro# pasen 0,5. Ha kakoM paccTOSHHH Mepel IEPeKPECTKOM HauuHaeT
TOPMO3HUTH (030M (6e3 BpaleHUs KOJIeC) BOAUTENb MPH KPACHOM CBe-
Te cBeTodopa?

Omeem: M.
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21. HeGonbmoe teno Maccod 0,5 Kr IBIKETCA MO OKPY)KHOCTH paauy-

22,

23.

24,

56

COM 2 M C MOCTOSHHOH 10 MOIYJII0 CKOPOCThIO 2 M/c. KakoBa paBHoO-
JEeHCTBYIONIas CiI, IEHCTBYIOIHX Ha Teno?

Omeem: H.

MOTOUHIUIHCT €eT N0 3aKPYTJIEHHIO TOPOTH €O CKOpocThio 10 M/c.
Koadduument tpenns nokpseiwek o6 achanst pase 0,4. [pu kakom
MHHHMaJIbHOM paJHyce IOBOpOTa ABIKeHHE 6e3onacHo?

Omeem: M.

MasieHbkHH ILApHK, 3aKPETUIEHHBIH HA TOHKOM HEBECOMOM CTEPXHE,
HavyaJl B pe3yibTaTe TOMYKa CBOOOJHO BpalaThcs M3 MOJOXKEHHS A
6e3 TpeHHs B BepTHKaIbHOM IIockocTH (cM. puc.). Kakoe Hanpasie-
HHE UMEET BEKTOP MOJIHOTO YCKOPEHHUs B TOUKe B?

Omeem: l:l ‘

Ha ropu30oHTanbHOM CTOJMKE, BpaILalouleMCs BOKPYT BEPTHKAJIbHOH
OCH C NNOCTOSHHOMN YaCTOTOH BpallleHHs], TOKOUTCS MOHETA.
Bri6epuTe npaBHIbHBIE YTBEPKICHHS.

1) Cuna tpeHus paBHa HYJIIO.
2) Cuna TpeHHs He 3aBHCHT OT PacCCTOSHHA A0 OCH.

3) Cuna TpeHus MOKOS HPAMO MPOMOPLHOHANIbHA PACCTOSHHIO OT
OCH.

4) Tlpu yBenMuUEHHH 4YACTOTHI BPAlCHHUA CHIAa TPEHHUSA, NEHCTBYIO-
mas Ha MOHeTy, 6yJeT Bo3pacTaTh 1O ONpEAENEHHOr0 3HAUYCHHH,
a 3aTeM M3MEHATbCA He OyIerT.

Omeem: :‘:]



25. Teno mpUKpPEeJICHO K HUTH H HAXOJUTCA Ha BHYTPEHHEH NOBEPXHO-
CTH BpalIAOLIErocs KOHyca (CM. PHUC.).

Kak HarnpasJICHbl BEKTOPEI

C L2

A) paBHOAeEHCTBYOLIEH
CHJI, JEHCTBYIOLIMX

Ha TeJo;

B) yckopenus Tena;

B) cuibl TOKeCTH?

Omeem: | A

b

BEPTHKAJIBHO BBEPX
BEPTHKAIbHO BHHU3
FOPU3OHTAIBHO OT OCH BpallleHUA
TOPU3OHTAIBHO K OCH BpalllCHH

26. Benpo ¢ BoAoi#l BpamaioT B BEPTHKANBHOH IJIOCKOCTH ¢ MHHHMAIIb-
HOHM CKOPOCTBIO, NIPH KOTOPOH BOJA €LIE€ HE BBLIMBACTCA M3 Beapa.
Kak HanpaB/ieHb! B BEpXHElH TOYKE TPaEKTOPHH BEKTOPHI CIEAYIOIHHX

(H3HYECKHX BENHYHH:

A) YCKOpEeHHE BObI, n 1t
B) cuia, c KOTOpOii BepeBKa AeiCTBYET Ha BEApO; 2) 4
B) Bec Boawl? 3) =0

Omeem: | A

b

B

27. He6onpmaa maiba HaXoOWTCs Ha BepIIUHE NOXycdepbl paarycoM
R= 2,5 M (cM. puc.). Kakyio HauMEHBIIYI0O TOPH3OHTAILHYIO CKO-
POCTb U HYXHO cOOOIUTH LIaiibe, 4ToObl OHa OTOPBAJIACH OT IOAY-
chepsl B Ha4abHON TOYKE IBHXKEHHUS?

Omeem:

Mm/cC.

—

v
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28.

29.

30.

31.

32.

58

Teno BpamaloT Ha BepeBKe B FOPH3OHTAIBHOM IUIOCKOCTH (KOHHMYE-
CKMH MasATHHK). Kak M3MEHSIOTCA NMPH YMEHBIIEHHH yIJa OTKJIOHE-
HHS BEPEBKH OT BEPTHKAIM YTJIOBas CKOPOCTh Tela, EHTPOCTPEMH-
TEJIBHOE YCKOPEHHE H CHJIa HATSXKEHUS BEPEBKH?

A) yraoBas cCKOpOCTb TeJa 1) yBenuumBaercs
B) ueHTpoCcTpeMHTENIBHOE YCKOPEHHE 2) yMeHbIIAeTCs
B) cHia HaTsS)KEHHS BEPEBKH 3) He H3MEHsAETCA

Omeem: | A b B

JBa Tena, CBA3aHHBIE HUTHIO, IBHOKYTCH MO I1aJKOH rOpH30HTAIBHOMN
MOBEPXHOCTH MOJ JeHCTBUEM BHEWIHEH CHIIBI [, HalpaBieHHOHN ro-
PH30HTaNbHO. ECIIH BHEUIHIOIO CHUIIY NPHJIOXKHTb K IPaBOMY Tely
my =7 Kr, TO cHna HaTsbkeHHs HUTH paBHa 30 H. Onpenenure cuiy
HATSDKCHHS HUTH, €CJIM BHELIHAS CHJIa NMPHIOXKEHA K JIEBOMY Telly
my =3 K.

Omeem: H.

YenoBek Be3eT ABOE CaHEH MAacCoH 1Mo 15 Kr Kakaple, CBSA3aHHBIX
Mexy cobo# BepeBkoi, npukiansiBas cuity 120 H non yraom 45° k
ropu3oHTy. Haliiute CHITy HaTsbKeHUS BEPEBKH, CBA3BIBAIOLICH CaHH,
ecnd ko3pduuueHT Tpeuus nono3seB o cHer 0,02. OTBeT OKpyTINTE
J10. LIENIBIX.

Omeaem: H.

I'py3 Maccoii m; = 1 kr aexwur Ha mwiatgpopme Maccoit M = 4 kr. Hau-
Gonblice 3HadeHHe KO3((dHLIHEHTa TpEeHHS MEXAY IPy30OM H IUIaT-
dopmoit p=0,5, Mexay miaThopMoi U MOBEPXHOCTHIO 3eMIIH Tpe-
HUs Het. HalnuTe MUHHMaNIbHYIO CUly F, IpH I€HCTBHUH KOTOPOH Ha
wiaThopMy NPOHUCXOAUT CABHUT IPy3a OTHOCHTEIBHO MIaTGOPMBI.

Omeem: H.

K ocu mnoaBmxHOro ©OJ0Ka HpHKpEIUIEH Ipy3 Maccoil 'm =3 Kr.
(cMm. puc.): C Kako# cunoit F Hy)XHO TSAHYTh KOHEI] HUTH, IIEpeKHHY-
TOH 4epe3 BTOpOH 610K, 4TOOBI Ipy3 nokouncs? BiIOKH HEBECOMEI,
TPEHHS B OCSAX HET.



Omeem: H.

33. [Ipa oguHakoBBIX rpy3a Maccoit m = 300 r kaxablii IPUKPEIUICHBI K
KOHLIAM HEBECOMOH BEpEBKH, MIEPEKUHYTOH depe3 HETIOABHKHbIH He-
BecOMBIi Onok (cM. puc.). C kakuM ycKopeHHeM OyIoyT OBHrarbCs
rpy3bl, KOrJIa Ha OAUH U3 I'Py30B IIOMECTAT NEperpy3oKk Maccoi m/3?
OTBET OKPYTJIUTE 0 AECATHIX.

w3

Omeem: m/c?.

34. [Ilare GycHHOK Maccoit m Kaxnas 3aKpeIUIeHsl Ha

HHTH, [EPEKHHYTOH 4epe3 uIeaJbHBIH OJIOK

(cM. puc.).

BribepuTe BepHble yTBEPKACHHS.

1) Bec Tpex OycHHOK cieBa paBeH BecCy ABYX
crpasa.

2) bnok Bpamaercs 1o XoAy 4acoBO# CTpPEJNKH.

3) Cunbl HaTsOKEHHS HHUTEH, AEHCTBYIOINE HA HIDKHHE OYCHHKH C
obenx cropoH 6110Kka, — OXHHAKOBBIL.

4) Cuna naBieHus Ha och Onoka paBHa 4,8mg.

5) Monyns yckopeHus BceX OyCHHOK OJJHHAKOB U paseH 0,5g.

Omeem: :I:I

59



35. C kakiM MHHHUMAJbHBIM YCKOPEHHEM HAJI0 IBHraTh IUMTY 1, YTOOBI
TIOMEHIEHHBIH Ha ee NOBEPXHOCTh OpYCOK 2 (CM. PHC.) HE COCKAJIb3bl-
Bas1 BHU3? KoadduuueHT TpeHus mexy [1OBEpXHOCTbIO Opycka U

IIMTOH paBeH 0,8.

Omeem:

m/c.

36. Ha pucyHke npencraBneHsl rpapMKH 3aBHCHMOCTH MPOEKLIMH CKOPO-
CTH MOTOLMKJIHCTa OT BpeMEeHH INpU paboTaloILEM H OTKIHOYEHHOM

v,, M/c
201

10

0 5 1015

Omeem:

fc

H.

moTope. OnpeenuTe 3Ha4YE€HHE CHIIbI TATH
MoTopa Ha yuactke (-5 c, ecnu cuia co-
NPOTHBJIEHUS HAa BCcEM MyTH Oblia MOCTO-
SHHOW. Maccy MOTOLIMKIIMCTAa C MOTOUMK-
JIoM cuuTaTh paBHoii 300 kr.

37. VYueHHK, NPOBOJAA MCCIIEAOBAHUE YNPYTHX CBOWCTB NPYXHHBI, CO-
Opas1 yCTaHOBKY: B LIEHTpE BpalIalOLIErocs AMCKa 3aKpEIICH OJHH
KOHEll HCCIeTYyEMOH NPYXUHBI;, K APYrOMYy €€ KOHLY NPHKPEIUISIOT

rpy3uk maccoéi 0,5 Kr, KOTOpPBIH MOXET
CKOJIb3HTh 0€3 TpeHHs Mo keno00y B AMc-
ke. XKenob pacnonoxer BjOAb paauyca
aucka (cM. puc.). B tabnuue npezacrasie-
Hbl Pe3yNbTaTbl H3MEPEHHH OTHOCHTEb-
HOTO Y/UIMHEHHS TNPYKHHbl B 3aBHCHMO-
CTH OT MepHoJa BpalllEHHA JHCKa.
Onpenenure KeCcTKOCThb MPYXHHEL

T,c 0,8 1 2
AL/ L 0,21 0,125 0,029
Omeem: H/M.
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38. U3 cocTosHHA MOXKOS HAa4YMHAET CKOJIb3UTh JbDKa MO POBHOM IOpKE,
COCTaBJMIOLUCH ¢ ropu3oHTOoM yroi o = 21,8°, xo3dduuueHT Tpenus
0,25. 3a kakoe BpeMs OHa npoiaeT myTh s = 70 M?

Omeem: - c.

39. 3a xakoe BpeMs TeJI0O Maccod m U3 COCTOSHHSA NOKOS COCKOIB3HET €
TOPKH BBICOTOH 4= 2,68 M H YIJIOM HAakJioOHa K ropusoHty P = 30°,
€CJIM 10 HaKJIOHHOHM IUIOCKOCTH ¢ YIJIOM HakIoHa o = 26,57° oHo
JIBIDKETCS BHM3 PABHOMEPHO?

Omeem: c.

40. [lo HakJIOHHOM IIOCKOCTH, OOpa3ywouled ¢ TOPU3OHTOM Yroi
o =30°, cHU3y BBEpPX TOJKAaIOT OPYCOK, COOOLIMB €My HayalbHYIO
ckopocth y = 5 M/c. [loaHABLIMCE HA HEKOTOPYIO BHICOTY, OpycOk
cocKaib3biBaeT BHH3. HalianTe ckopocTs Opycka MpH MPOXO0XKICHUH
UM HCXOIHOH TOYKH, ecnu kod¢p¢HUHEHT TpeHHs Opycka o mioc-
KOCTb paBer k = 0,2.

Omeem: M/c.

41. Jlocka Maccoi M = 20 xr MoxkeT ABHraThCs 0€3 TPEeHHs MO HaKJIOH-
HOH TMJIOCKOCTH € YIJIOM HAakJIOHa K ropusoHty o = 30° (cM. puc.).
C KaKMM YCKOPEHHEM JIOJDKHA €XaThb 110 JIOCKE J€BOYKA Ha BEJIOCHIIEE
obmwiei Maccoi m = 80 Kr, 4ToObI 10CKA OCTABAIACH HENOABHMKHOH?

Omeem:

42. C xakoil MUHUMAJIbHOH YTI0BOH CKOPOCTBIO (® HY)KHO BpalliaTh Bel-
PO B BEPTHKAJIBHOH MIOCKOCTH, YTOOH! M3 HETO HE BhUIMBaJAch BoJa?

PaccTosiHHE OT LIEHTpa TSHKECTH MOMHOTO BeApa A0 LICHTpa BpallleHHs
97,5 cM.

Omesem: pan/c.
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43.

44,

45.

Ha nocke BA, paBHOMEPHO Bpallialolieiicsi BOKPYT BEPTHKAJILHON OCH
OO', yKpenieH Ha BEPTHUKAJIbHOM CTOWKE, OTCTOAIIEH OT OCH Bpa-
LIEHUA Ha paccTosHuM d = 5 cM, oTBec ¢ mauHOH HUTH [ = 8 M
(cM. puc.). KakoBa yactoTa BpallieHUs JOCKM, €CIIH HHTb OTKJIOHH-
JIaCh OT BEPTHKAIM Ha yron o = 45°7

0]

O_meem: '

Canu Maccoit 24 xr HaxoJATCA Ha riiaikoM katke. Ha cann nocaguinu
MajibyHka Maccoi 16 kr. KoadduuneHT TpeHus MabunKa o noBepx-
HOCTb caHed g = 0,4. MalpuuK OepKHUT BEPEBKY, KOTOPYIO TAHYT C
cwioit F'= 10 H. C kakum yckopeHueM Oyayt nBuratbcs caHu? Tpe-

HUEM caHeil o el peHeOpeys.

Omeem: M/c?.

JBa Tena, coeMHEHHbIE THHAMOMETPOM, ABHXKYTCA MO TNaaKOM ro-
PH3OHTANbHOH MOBEPXHOCTH MOJ AEHCTBHEM BHEUIHEH CHIIBI, Ha-
NIpaBJICHHON T'OPH30HTAJILHO M NPHJIOKEHHOW K Tely m,;. 3aBUCH-
MOCTb NOKa3aHHH JTHHaMOMETpa OT Macchl BTOPOTO Teja NMpUBENeHa
B Tabauie. OnpenenuTe BHELUIHIOW CUITY.

my 1 kr 1,5 kr 3 kr 4 xr

Fom 2,5H 3H 3,75H 4H

46.

47.
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Chnyckasch 1o NpAMOMY CKOPOCTHOMY CHYCKY C YTJIOM HaK/IOHa K
FOpH30HTY 45°, TOPHOJIBDKHHK MacCod m = 60 Kr MOXET pa3BHTb
ckopocte He Oosee 19,7 M/c. KoodhhuumeHT TpeHHs IbIK O CHer
p = 0,02, cuna conpoTHUBIEHHA BO3ayXa Foonp = kvz, rae v — cKo-
pocTh nbpKHUKA. Onpenennre Ko3QOHLUHEHT k.

.

He6onpmoii kopobok maccoih m = 300 r npuBs3aH HepacTHKUMOI
HHUTBIO K OCH JMCKa, BpAIAIOIIerocs B FOPU30OHTAIBHOMN MIOCKOCTH.
KopoGok nexuT Ha HEKOTOPOM IOCTOSIHHOM PacCTOSHHH OT OCH.
JMcK HaYMHAIOT BpallaTh. 3aBHCHMOCTb CHIIBI HATSHKEHHUS HHUTH OT
KBaJpaTa YTJIOBOH CKOPOCTH BpALEHHs JMCKA NPEICTaBjicHa Ha pH-
cyHke. Onpenenure k03(QPUILHEHT TPEHHS KOPOOKa O JTHCK.



48.

50.

Fu, H

0,6
0,4
0,2

1 2 3 4 5 ofpar/c

Illapuk, mogBEeLIEHHbIH HA HUTH IJIMHOH L, BpallaeTCs B TOPHU3OH-
TaNBHOM [UIOCKOCTH (KOHMYECKHH MasATHHK). Kakoif MakcHMabHOH
Macchl Tpy3 (B I) MOXKHO NMOAHHUMATh Ha 3TOH HHTH C YCKOPDEHHEM
2 M/c?, ecii mpH BpalleHHH LIapHKa Maccoit 100 T oHa pasopsaiach
[P paguyce TPaeKTOPHH JBHXEHHs mapuka R = L/2?

Ha ropusoHTansHoM cTolie Jexur 6pycok maccoit M = 2 kr, Ha Ko-
TOpOM HaxoauTcs Opycok Maccoit m = 1 kr. O6a 6pycka coeqHHEHBI
NIETKOH HUTBIO, IEPEKUHYTO# Yepe3 HeBecoMBIH 6110k (cM. puc.). Ka-
KY10 CHIIy F HY)KHO NIPUIIOXHTE K HIOKHeMY 6pycKy, yToObl OH Hayan
IBHraThCA OT OJIOKAa ¢ NOCTOAHHBIM ycKopeHueM a = g/4? Koaddu-
LIMEHT TpeHUA Mexay Opyckamu k = 0,25. Koadduunent tpenus me-
Ay HHKHUM OpYCKOM H CTOJIOM k; = 2k.

B cucreme (cm. puc.) m; = 30 r, my = 50 r, Ipy)KnHHa nerkas, HUThb
HepacTAKHMas W HeBecoMas, 0JIOK HEeBeCOMBIH M 0e3 TpeHHs B OCH,
konebaHHA oTcyTcTBYIOT. HalimuTe IHHY TpYXXHHBI BO BpeMs IBH-
YEHHS TPY30B, ECIIH €€ [JIHHA B HEPACTAHYTOM cocTosHuH Iy = 10 cm,
u noa aedctBHeM cuibl F = 0,1 H ona yanuusercs Ha Al = 2 cM.
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51.

52.

53.

Ha HaksoHHO# rutockocTs ¢ yriioM o = 45° pH OCHOBaHMH JIEXHT J0C-
Ka Maccoit m; =2 xr. Ha mocke Haxomurcs Opycok maccod mp =1 kr
(cm. puc.). KoadduimeHT TpeHuss MexAy NOCKOH M IUIOCKOCTBIO
p; = 0,5, a Mexxay nockoii u OpyckoM p, = 0,25. [IpeaocraBneHHas camoi
cebe cucTeMa PUXOUT B IBHXeHHE. UeMy paBHO YCKOpEHHE IOCKH?

Ha noacraeBke HaxoauTcs wapuk Maccod S00 r, moaBEILIEHHBIH K I10-
TOJIKY Ha MpyXHHe xecTkocThio k = 100 H/M. TloacraBka HauuMHaer
OIyCKaTbCsl BHU3 C YCKOPEHHEM a = | m/c?. Uepes kakoe Bpems 1ia-
PHK OTOpPBETCS OT NoAcTaBkH? B HavyanbHbI MOMEHT NpyXHHa Oblia
HenehopMHpOBaHa.

YeMy paBHa cuiia, NeHCTBYIONIas Ha BEPTHKAIbHYIO CTEHKY CO CTO-
pOHBI KJIKMHa (yroil HakjioHa K ropu3oHTy 30°), Ha KOTOpBIH MoMe-
LAIOT IPy3 Maccoi | Kr (CM. pHC.), B Clly4asx, Koraa Ko3QQUUHMEHT
TPEeHHs MEXy TIOBEPXHOCTBIO I'Py3a U KJIMHa paseH: a) 0,2; 6) 0,77

OK0JI0 OHOM M3 CTEHOK TIOMELIEHHS Ha IJIaJKOM TFOpU3OHTAIBHOM
HOJIy HaXOJMTCA KJIMH Maccoi M W yTiOM HakJIOHAa K TOPH30HTY
a=45°. Ha xiuH KjiaayT CBepxy ap, HMeloluil Maccy M/2
(cMm. puc.). KakoBo HauanbHOe yckopeHHe KinHa? TpeHueM s Bcex
MOBEPXHOCTEl MpeHeOpeyb.




55.

56.

57.

58.

59.

Teny maccoit 100 r y 0OCHOBaHHA HAKJIOHHOH MIOCKOCTH COOOLIHIH
HayalbHYI0 CKOPOCTh 2 M/C, HampaBiieHHYIO0 BBepx. [Io rpaduky 3a-
BMCHMOCTH MyTH OT KBaJApaTa CKOPOCTH (CM. puc.) HalauTe Kodpdu-
[{HEHT TPEHHS.

s, M4
2

1 23 4 ULM/¢

Ha noBepxHOCTH KIMHA, JBIKYLIErocs O FOPU3OHTAIBHOM MOBEPX-
HOCTH, HaXOIUTCA KOpoOKa {cM. pHc.). Yros Mexay rpaHblo KIHHA H
FOPH30HTAILHON NOBEPXHOCTBIO paBeH o = 30°, KO3 HULMEHT TpeHHs
kopoOku o moBepxHocTh kmuHa P = 0,1. [Ipy kakoM MHHUMAIBHOM
YCKOPEHHH KJIMHa KOpoOka He Oy/leT CKOJIb3HTh N0 IPaHH KIWHA?

o ycnoBuio mpeabIaylueil 3aaady OnpeaeanTe, BO CKOJIbKO pa3 cie-
IOYeT yBEIU4YMTh YCKOpEHHE KJIMHA, YTOOBl KOpoOka Havyaja MOIHH-
MaTbCs BBEPX.

Ha nucke, BpamaroieMcs BOKpYT BEPTHKaIbHOH OCH, JIEKHT 111aiiba
Maccoil m = 100 r. Lllaiiba coequHeHa C OCbIO TOPH3OHTAIBHOHN TIPY-
xuHOH. Eciiu mepuoa Bpauienns Gonbiie 77 = 0,5 ¢, npyXHHa Haxo-
JUTCS B HEPACTAHYTOM cOCTOSHMH. EciM nepuon BpaiieHus AucKa
MEIJEHHO YMEHbUWHTh a0 7, = 0,2 C, TO NpyXHHA YLJIMHUTICA Ha
50%. Onpenenute K03GPHUUHEHT YIIPYrOCTH NPYXKUHBI K.

Korenok B ¢opMme nonycheps! paanycom r = 25 cM HaxOIMTCA Ha
TOHUApHOM KpyTe, BpauawuemMcs ¢ dactotoi 1 'y Bokpyr BepTH-
KajlbHOH OCH. Ha BHYTpeHHeEH MOBEPXHOCTH KOTEJKa JIEXKHMT raika,
BpaILAIOLIasCs BMeCTe ¢ koTeakoM. Onpeaennte ko3pduUHEHT Tpe-
HHMS, €CIIH Yrol MEXKAYy BEpPTHKAIbI0 M HalpaBIeHHEM Ha raiky
a=60°.

65



60. Yepes HemoaBwxHbIH 610K mepebpoieHa Jierkas HHTb, Ha OJHOM

KOHILIE KOTOPOH BHCHUT Ipy3 Maccoii 4m, a Ha ApyroM — HOABHIKHBIH
6nok. Yepes nmoapmxHbii 610K nepeGpoLIeHbl Ha HUTH THPH Macca-
MH my U m = 1,5 xr (cM. puc.). [Ipu kakoM 3Ha4YE€HHH MacCHI Tpy3a m,
oH OyzneT HaxoUThCs B paBHOBeCcHH? Maccoit 6710koB npeHeGpeys.

61. K notonky nudTa, nBuxyuierocs BBepx ¢ yckopeHueMm a, = 0,5 m/c?,

66

NOJBELIECH HEBECOMBIii 610K, Yyepe3 KOTOpbIi NepeKHHyTa BEpeBKa C
rpy3aMH m H 2m. OnpefeinTe YCKOPEHHS TIpY30B OTHOCHTEIBbHO
uIaxThI, 6710Ka H 1aBJeHHe GlI0Ka Ha ocb. CuMTaiiTe, YTO BEPEBKa He-
BECOMas M HepacTshKUMasi, a TPEHHe B OJIOKE OTCYTCTBYET, m = | KT.

§11. Umnyasc Tesa. UMnyibe cHbL.
3aKoH coXpaHeHHs HMITYJILCa. PeakTHBHOe IBHXKEHHE

BriGepHTe n1Ba BEpHBIX YTBEPKICHHA. 3aKOH COXPAHEHHS MMITylbCa
Ul HE3aMKHYTOH MEXaHHYECKOH CHCTEMBI MOXHO IIPHUMEHATh B
clydasx:

1) Koraa CHJ]bi B3aUMOJICHCTBHUA MCXYy TClIaMH BHYTPH CHCTCMbI
MHOIo0 MCHbLI€C BHCIHHHUX CHJT

2) KOraa BHCIHIHNEC CHJIbI MHOI'O MCHBLIC CHJI B3&HMO,£[CFICTBHH MEXK-
Ay T€JIaMH BHYTPH CUCTCMBL



3) Koraa BHEIIHHE CHJIbI ACHCTBYIOT, HO KX BEKTOpHasi CyMMa paBHa
HYTIO '
4) xoria BpeMs B3aHMOJEHCTBHA MEXIY TEJIAMH CHCTEMBI BEIUKO

Omaeem:

KaMeHb cB0OOIHO Manaer [0/ ACHCTBHEM CHJIBI TAXKECTH. Kakue npa
BBIPAXKXCHHA CIIPABCAJIUBBI )1 BCETO BPEMEHH €TI0 JIBIDKEHHUA?

5 ¥y

1) mo =const

2) Ap=0 5) i;:const

3) mg-Ar=Ap
Omeem: [ | ]

He6onbioe TeNo ABMKETCS MO0 OKPYKHOCTH C MOCTENIEHHO YBEJTHYH-
BalOLIEHCA CKOpocThio. Kak HampaBiieHbl MMIYJIbC Telda H JeHCT-
BYIOLIIas Ha HEro CHJIa B HEKOTOPBI MOMEHT BpeMeHH?

1) K LUEHTPY OKpYXHOCTH

2) 1no KacaTeJbHOH K OKPYKHOCTH

3) OT ueHTpa OKPYKHOCTH

4) moJ HEKOTOPHIM YIJIOM K HampaBlEHHIO JBHXXEHHA B 3TOT MO-
MEHT, BEJIHYHHA yTJia 3aBUCHT OT YCKOPEHUA

HMITYJIBC TE€J1a HeﬁCTBYlOHIaﬂ Ha T€J10 Chia

Teno, IBHrasch ¢ MOCTOAHHON MO MOAYJIO CKOPOCTHIO, IOBEPHYNIOCH
Mo JIyTe OKpYXHOCTH Ha 90° (cM. puc.). Kakoe HampapjieHHe HMeET
BEKTOP M3MEHEHHs HMITYJIbCa Ap 3a BpeMs MOBOpoTa? YKaXKUTe HO-

MEp CTPEJKH.
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5.

68

PannoynpasnseMslii 37ekTpokap Maccoit 50 Kr JBHXKETCA MO MOJH-
TOHY TaK, YTO €r0 KOOPAMHATHI U3MEHAIOTCA COTNIaCHO YPaBHEHMSAM:
x=2(+ 12), cM; y =26 + 161 - 57, cm. YeMy paBeH HMIIYJIbC JIEK-
TpOKapa K KOHITy 4-i ceKyHIbI?

Omeem: KT * M/C.

ITnacTHnuHOBLIA 1apUK Maccoit m ymapHicia o Apyrod Takod xe
IIAapHK, KOTOPBIH Jiexan HEMOABHXKHO, MOC/IE YEro CyMMAapHBIH MM-
IMYJIbC MIAPUKOB CTaJl paBeH 6 Kr - M/c. KakoB Obl1 HMITYJIEC IIEPBOTO
MIapHKa J0 CTONKHOBEHHSA?

Omeem: KT - M/C.

Ha nepBoHauanpHO nokosuieecs Tesl0 Maccod M IeHCTBYIOT CHIIbI,
KaK [I0Ka3aHO Ha PHCYHKE.

YA fl

%
M

3

F

Bri6epute BepHBIE yTBEpIKIECHHS.

1) Teno aBuXeTCSA BIOPABO C MOCTOAHHOM CKOPOCTBIO.

2) IIpoexius UMIyJIbCa TeJIa HA OCh ¥ HE H3MEHAETCH.

3) Ilpoexuus uMITyabca Teja Ha OCh X YMEHBILIAETCA CO BPEMEHEM.

4) BekTOp M3MEHEHHS UMITyJbCA Tejla HE H3MEHAETCA 0 Hampasile-
HHIO.

5) Hmnynec Tena HanpasieH nox yriioM 30° kK TOpH30OHTY.

Omeem: l__—]:

ITyns mMaccoit m = 10 r npoOuBaeT nepeBaHHbIH OPYCOK, HEMOABHKHO
BUCALLUMH, TPH 3TOM ee CKOpOCTh u3MmeHserca oT v; = 100 M/c o
v, = 50 M/c. KakoBo H3MeHeHHE UMITy Ibca Gpycka? (|A1_5| =7?)

Omeem: KT * M/C.

Touka aBuxerca BAoab ocd OX o 3akoHy x = 10 + 4¢ — 27 (M). Ye-
My paBHa KOOpJHMHATa, B KOTOpOH HMITylIbC oOpaniaercs B 07

Omeem: M.



10.

1.

12.

13.

14.

bykcHp Maccoil m, IBIXKYILIMIACS 110 HHEPLIMH B CTOfYeH Bole, CTal-
kuBaetcs ¢ Gapxkeit Maccoit M u aBuxer ee Bnepenu cebs. Kakoo
OTHOWIEHHE Macc CyaoB M/m, ecnu cxopocn. OyKkcHpa 1ocjae CTOJNK-
HOBEHHs yMEHBIIWIACh B 4 pa3a?

Omeem:

Ms4 maccoii 700 r nomieTaet co ckopocThio 20 M/C K BEpTHKATBHOM
cTeHe noj yrioM o = 30° (cM. puc.). UeMy paBHa cpeRHAs cuna, Oei-
CTBYIOINAsA Ha Ms4 BO BpeMs yaapa, ecii abCOMOTHO YIpYTuil yaap
amics 0,05 ¢?

Omegem: H.

Teno maccoit 100 r 6pomieHo ¢ 3eMau co ckopocThio 20 M/c nox yr-
JOM K ropusoHTy. Onpenenure 3TOT YTroJl, €ClH M3BECTHO, YTO 3a
BpeEMA MoJIeTa 0T Opocka A0 BEpXHEH TOYKH TPacKTOPHH MOJYJIb H3-
MEHEHHS MMITyJIbCa TeNa OKa3aJiCs PaBHbIM 1 KT * M/C.

Omeem: °.

ITo ycnoBuio 3anaun 12 onpeaenure, noJ KakKuM YIJIOM K FOPH30HTY
HanpaBJjieH BEKTOp U3MEHEHHs MMIYyJibca Tesia uyepe3 0,5 ¢ OT MOMeH-
Ta Gpocka Tena.

Omeem:
Iox xakuM yrjaoM K HOPMaJid K FOPH30OHTAJIBHOMY NOJY JIOJDKEH Ia-
JaTh PE3HHOBBLIA MIApHK (CM. pHC.), YTOOBI MOCHHE abCOMIOTHO yIpy-

TOro yJapa U3MEHEHHE €ro UMITyabca GBUI0 PaBHO €ro NepBOHAYAIIb-
HOMY UMITYJIECY?

Omeem:
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15.

16.

17.

JIBWKyIuics 1map Maccoil m CTOJNIKHYJICA ¢ HEMOIBIKHBIM IIApOM
maccoit 0,5m. Tlocne CTONKHOBEHHS LIApB! Pa3jIeTENHCh MOA YIJIOM
90° co ckopoctsMu 3v u 8v coorBeTcTBeHHO. C Kakoi CKOPOCTBIO
JBHTajICs NIEPBBIH WAp 0 CTONKHOBEHUA? v =1 M/C.

Omeem: M/c.

Tpu noaxu Maccoit M =78 kr kaxkaas ABHKYTCS N0 HHEPLIMH C HHTEP-
BaIOM L = 5 M Apyr 3a IpyroM ¢ OJMHAaKOBBIMH CKOPOCTSMH U. U3
cpenHei noaxu nepeGpachIBalOTCs IPy3bl m = 2 KI' B KpaiHUE JIOJKH
CO CKOPOCTBIO # = 4 M/C OTHOCHTENBHO JIONOK. Uepes Kkakoe BpeMsi HH-
TepBaJl MeXIY MEPBOH H TpeTheH 0AKOH yBenHuYHTCS B 3 pa3a?

Omeem: C.

Kamens OpoteH BepTHKalIbHO BHH3 ¢ HEKOTOpOH CKOpocThio. Kakoi
U3 rpadHMKoB HaHOOIEE TOYHO NPEACTABIISAET 3aBUCHMOCTD OT BPEMEHH
A) CKOpOCTH KaMHS;

b) kBazparta uMmynbca KaMHsA?

18.

70

t t

1) 2) 3) 4)
Omeem: | A b

Teno mBuxercs MPSMOJHHEHHO C MOCTOSHHBIM yckopeHueM. Ha pu-
CYHKE IMOKa3aHbl HalpaBJICHHs CKOPOCTeil Tena B Toukax | u 2.
1 2

o— -0

-

Y, 0,
VKaxuTe, KaK HanpasJlieHbl BEKTOPHI QU3HIECKUX BEIHIHH:

A) HM3MeHeHHA UMITyJIbca AP TMpH STOM 1) »
ABWKeHud (1 — 2) 2) « '
B) paBHOAEHCTBYIOWIEH CHII 3) BenuuuHa paBHa 0

B) nepemeiienus tena
Omeem: A b B




19. Teno aBWxeTcs NMOA AeHCTBHEM MOCTOAHHOHM cuibl. Ha pucynke mo-
Ka3aHbl HaNIPaBJIEHHS CKOPOCTEH Tena B Toukax 1 u 2.

] ———»

b

2
| o

VkaxuTe, KaK HarpaBJieHbl BEKTOPbI (PU3HYECKUX BEIHYHH:

A) W3MEHEHHs MMIYJbCA AP TpH ABHKEHHH ) /
U3 To4YKH | B TOUKy 2 2) N\
B) cunel, mox AeHCTBHEM KOTOPOH ABHXKETCA 3)) N
TEIO B TOYKE, HAXOASALIEHCH Ha PaBHOM 4

paccTOSHUM OT 1 1 2
B) mnepeMeleHus Tena

Omeem: | A b B

20. IInardopMa CTOMT Ha MaAKUX FOPH3OHTAIBHBIX PENbCaX. ABTOMO-
Oub mepee3xaeT ¢ OJHOro e€e koHUA Ha Apyrod. KakoBa mmmna
1aT¢OpMBI, €CIH €€ mepeMelleHue paBHo s = 5 M? Macca aBTOMO-
6uns m; = 600 xr, mnargopmsel m, = 1200 kr. JInvHa aBTOMOOHIA
l() = 3 M,

Omeem: M.

21. Camoner fenaeT «MepTBYIO neTiIo» paauycoM R = 100 M. Teno ner-
yuka Maccod 80 kr JaBUT HA CHAEHbBE B BEpXHEH TOYKE NETIH C CH-
no#i 1680 H. KakoB UMITy/IbC JIETYHMKA B 3TOT MOMEHT?

Omeem: - 10° kr - M/c.

22. Teno Maccoi m = 1 kr, GpouieHHOE ¢ 3eMJIH O] YTJIOM K TOPH30HTY,
JOCTHTII0 Haubonwmed BeicoThl £ = 1,25 M. Hailinure Moxyns BexTo-
pa U3MeHEeHHs UMITylbca | AP | 3a BpeMs BCero rojera oT 6pocka 1o

MaJeHHs.
Omeem:. KT - M/C.
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CHapsn, nereBumii co ckopocTbio 90 M/c, B BBICIIEH TOYKE TPAEKTO-
pHH pa3opsajics Ha ABa ockoika. OCKOIOK, Macca KOTOpOro COCTaB-
aser 25% Macchl BCero cHapsjia, NpoaoIKal ABHIaThCsA B NPEKHEM
HalpaBI€HUH, HO C YBEJIHYEHHOH CKOpOCThIO, paBHOH 150 m/c. Ka-
KOBa CKOPOCTb JIPYTOro OCKonKa?

Omeem: M/C.

JIBa denoBeka MaccaMu m; = 60 Kr ¥ m; = 70 Xr Ha KOHbKax CTOAT
Jpyr npotus apyra. [1epBeiii OpocaeT BTOpOMY Ipy3 Maccoit m = S kr
CO CKOpPOCTBIO, FOPH30HTAJIbHAS COCTaBJISIOLIAs KOTOpoH U, = 5 M/C
OTHOCHTENBHO 3eMiH. OmpesieiTe CKOPOCTh v MEPBOTO YelOBEKa
nocie OpocaHusi rpysa, CKOpOCTb U, BTOPOrO NOCJE TOro, Kak OH

nofiMaer rpy3. Haiiaute v, / v,.

IHapuk Maccoit m = 1 Kr, moABeIIeHHbIH Ha HUTH JUIHHOH L = 1,14 M,
COBEpILAET ABHKEHHE MO OKPYXHOCTH, [PU 3TOM HHUTH NOCTOSHHO
OTKJIOHEHa OT BEPTHKAIH Ha yroa o = 45° (cM. puc.). Onpenenure
U3MEHEHHE HMITyJIbca LIapHKa 3a BpeMs, paBHoe 1/4 mepuona obpa-
IIEHHUS.

J{Ba nnoB1a 0JHHAKOBOH MacChl 72 OMHOBPEMEHHO MPBITal0T ¢ KOPMBI
HENOJBIXKHOM JTOOKH Maccol 4m, coobuas eif ckopocth vy. Bo Bro-
POM CITydae OHH MPHIraloT MOCIEAOBATEIBHO OHH 3a JPYTHM C TOM
e CKOPOCTBIO OTHOCHTENILHO JIOJKH, KOTOpas CTajla JBHUIaThCA CO
CKOpOCThIO U,. TpeHneM npeHeOpeub. Onupasch Ha 3aKOHBI (PH3HKH,
MOKaXKHUTE, KAK COOTHOCATCS 3TU CKOPOCTH (U] H ).

CBobonHO mamaromuidl MIApUK, MPOJIETEB paccTosHHe h = 2,7 M,
CTOJIKHYJICA C TAKHM )K€ IIapHKOM, JICTEBIIMM TOPH3OHTAIBLHO CO

CKOpOCTBIO \/gh. UeMy paBHa CKOpPOCTb LIAPHKOB Iocie abCOMIOTHO

HEyINpyroro yjaapa mapHukoB?



28.

29,

30.

ITnot Maccoit 100 xr nokoutcs B cTosyeit Boxe. J[Boe nerei mepe-
MEIAIOTCA M3 OJHHMX TOYEK B Apyrue. Manbyuk Maccot m; = 60 xr
nepenten u3 A B C, a nesoyka maccoit m; = 40 xr — u3 B B 4
(cM. puc.). Ha kakoe paccrosnue nepemecTwics miot? AB = 3 M,
BC=4wm.

A B

y/ c

IMocne ynapa MeteopuTa KOCMUYeckuid kopabib Maccoil M, H3MEHHUB
KypcC, HayaJl JBHraThcs NMOA yIoM o = 15° Kk nepBOHaYaIbHOMY Ha-
MpaBleHUIO (YIap cYuTaTh Heynpyrum). Kakyio CKOpoOCTh JOJDKEH
MMETh ISl 3TOTO METEOPHUT, €CJIM OH JBHTajCs IEepHeHIUKYISPHO
IBIDKEHHUIO Kopalbuis, a Macca ero paBHa 0,25 M? CkopocTs kopabis
u = 8 KM/C.

HBa a6comom0-ynpymx Liapa JIETAT HaBCTpeuy Apyr apyry. Kuneru-

Jp 4
yeckKasi 3HEprus NepBoro miapa B kK~ pa3 6oiblie, yeM BTOporo ( k = 3 ).

v o
I[Ipu KaKOM OTHOLIEHHH —% CKOpOCTEH 10 yZAapa LIapsl [0cie yaapa
Y
1

OyZyT ABHTaThCA B TY JKE€ CTOPOHY, YTO M MEPBBIH LIap 10 yaapa, €CiH
Macca nepBoro mapa m; 60Jble MacChl BTOPOTo 1i1apa m,?

§12. Mexanuyeckas padora. Kunernyeckas JHeprus.
HorenunanbHas 3Heprusi. PaboTa CHIIBI THXKECTH,
CHJIbI YIIPYTOCTH H TPABHTAIHOHHON CHJIbI

B kakoM ciydae coBeplIaeTcs MexaHHdeckas pabora? Beibepure aBa
BEPHEBIX BapHaHTa OTBETA.

1) HckyccTBeHHBIH CIIyTHHK BpalLaeTcsi BOKPYT 3eMIIH.

2) CaHku CKaThIBalOTCs 110 a0COJIIOTHO IIAAKOH JIEAIHOH ropKe.
3) Kuura nexur Ha croe.

4) I'py3 paBHOMEpHO MOAHMUMAIOT B TH{TE.

Omeem: [:l:'
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Teno maccoit m = 1 kr Haxomunocs Ha Beicote H = 10 M oT moBepx-
HOCTH 3eMIIH. 3aTeM Telo OMmyCTHIH Ha A = 2 M. KakoBo H3MeHeHHe
MOTEHIIMANIBHOHN 3HepruM Tena?

Omeem: JIx.

Teno Maccoit m=1kr noxgy AEHCTBHEM TOPU3OHTAIBHOH CHIIBI
F=2H npomno no rnagkoil HaKJIOHHOH IUIOCKOCTH MyTh § = 3 M.
VYron Hak/ioOHa IUIOCKOCTH K ropusoHty 60°. KakoBa Gwlna pabora
CHJIBI pEAKIIMM OTIOPHI Ha DTOM ITyTH?

Omeem: Jhxk.

Teno Maccoii 3 K cOCKaIb3bIBAET C BEPIIHHBI HAKJIOHHOHN IJIOCKOCTH
BRICOTOH 2 M M A/1MHO# 4 M. KakoBa pa6oTa Cuibl TsHKecTH?

Omeem: JhxK.

M4 6poleH ¢ 3eMJIM Mox YIIOM K FOPH30HTY M YIal B KOJOZEL.

CuuTas, 4YTO CONPOTHBIEHHE BO3AyXa NpeHeOpexHuMo Mano, BriOe-

pHTE Ba BEPHBIX YTBEPKICHHS.

1) KuHeruueckas >Heprus Ms4a B MOMEHT MaJeHMsA MMeEET Hau-
6onblnee 3HaUYECHHE.

2) Kunernyeckas >Heprus Msya B MOMEHT MajieHHd ¥ Opocka ou-
HaKoBa.

3) B Bbicuiell TOYKE TPAacKTOpHM IIONHAS MEXaHMYECKas 3HEPIus
Ms4a MHHHUMAJIbHA.

4) TlonHas MexaHH4YecKass SHEPrus MA4ya B Jr000H MOMEHT BpeMEHH
1oJeTa OAMHAKOBA.

5) Kunernyeckas sHeprus Ms4a B BBICIIEH TOYKE TPACKTOPUH PaBHA
HYJIIO.

Omeem: l_—_]:]

Vkakute 1Ba BEpHBIX YTBEPHICHHUA.

H3meHeHue NonHON MEXaHHYECKOH SHEPIHH CHCTEMBI NIPOMCXOAUT
1) nox peiicTBHEM BHEINHHX CHIL, ACHCTBYIOIHX HA TeJId CHCTEMBI
2) mnon aeHCTBHEM CHI B3aUMOAEHCTBHA MEXY TEJIaMH CHCTEMBI

3) Mo neHCTBUEM CHUI COIPOTHBIICHUS B CaMOM CHCTEME
4) 1noa aercTBHEM MOOBIX KOHCEPBATUBHBIX CHII

Omeem: C:'



7. Teno obnagaer kKuHeTHuyeckKoil sHeprueir 100 [k M HMIyJIbCOM
40 kr - M/c. YeMy paBHa mMacca Tena?

Omeem: KT.

8. C xaxoii ckopocThio My Maccoii 200 r Opocuin BEpTHKAIBHO BBEPX,
ecnd yepe3 | ¢ monera ero KHHETHYecKas >Heprus Oblla paBHA
1,6 Ix?

Omeem: M/c.

9. Teno nogHAMM NO CKIOHY ropbl, cocTaBifomeMy yroi a = 30° ¢ ro-
PHM30HTOM, Ha BbICOTY # = 30 M HaJ Ha4yalbHBIM YpoBHEM. Macca Te-
a1am =1 kr. KakoBa pa6oTa cHJIbl TSXKECTH 3a BpeMs NoAbeMa?

Omeem: JIxK.

10. Paxera, HAXOMALLASCA B MEXIUIAHETHOM IIPOCTPAHCTBE, HAOMpPAeT CKo-
POCTb B JIBa 3TaNa, 33HUMAIOIIMX OJJMHAKOBOE BPEMSL: Ha IIEPBOM pasroH
MPOU3BOHTCA M3 COCTOAHMA MOKOs 10 ckopoctH 420 kM/4, Ha BTO-
pOM — cKkopocThb yBenHuuBaetcs oT 420 mo 840 km/4. Kax rpu nepexo-
Jie OT MEpPBOro 3Tana KO BTOpOMY H3MeHsIoTCs paboTa IBHraTels pake-
ThI H YCKOpPEHHe pakeThl? M3MeHeHHeM MacChl TOIUTHBA TpeHeOpeyb.

1) yBenuuuBaeTcs
2) yMeHblIaeTCs
3) He U3MEHAETCA

paboTa IBUraTess pakeThl YCKOpEHHE paKeThl

11. Msu Maccoit m nozetaer nepneHANKYISPHO CTEHE CO CKOPOCTHIO U
(cM. puc.). lpoucxomut abcomoTtHo ynpyru#i ynap. Breibepure nsa
BEPHBIX YTBEPXKICHHS.

muv

X

1) TIpoekims H3MEHEHHUs UMITyJIbca Ms4a Ha ock X Ap, = 2mu.
2) Ilpoexuus H3MEHEHHs HMITYJIbCa MAYa Ha OCkb X Ap, = —2mu.
3) PaGora cuibl yNpyrocTH CTEHbI PaBHa HYJIIO.

4) Pa6oTa CHJIBI YIIPYTOCTH CTEHbI PaBHA MU',

Omeem: I:l:l
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12. 3aBHCHMOCTH MOIYIA CHJIBI YNIPYTOCTH OT Ae()OPMALIMH MPYKHHBI X
3anaHa BeipaxkeHHeM F = 120x (8 CH). Kakyio paboty 4 Hago co-
BEPHIUTD, YTOOBI CXKATh NIPYXHUHY Ha 5 cM?

Omeem: k.

13. I'py3 maccoit m = 100 kr moOHMUMAIOT Ha BBICOTY A = 20 M 3a BpeMs
t= 2 c. Haiinure oTHOWIEHHe pabOT CHJIBI TATH M0 MOOBEMY IpPy3a,
€CIIH Ipy3 MOJHHMAIOT: a) paBHOMEPHO, 0) paBHOYCKOpEHHO 0€3 Ha-
YanbHOH CKOPOCTH. (Ag/ A, =7)

Omeem:

14. Tlo rpaduKy 3aBUCHMOCTH UIMHBI TIPYXHHBI OT BEJHYMHBI PACTATH-
BaIOLLEH ee CHIIbI ONPEENTMTE MOTEHUHATBHYIO SHEPIHIO PACTAHYTOM
IpY>HHBI T1pH L = 60 cM. - ‘

Locm 4

60 ——
50 -1
40 p= T~
30 =11

20 | 1 1 1 >
10 20 30 40 50 F, H

Omeem: JDxk.

15. Teno OpomeHo ¢ HekOTOpoH HayanbHOM CKOPOCTBIO MOX YIJIOM K FO-
pu3onTy. Kako# U3 rpapukoB npeacTasiseT 3aBUCHMOCTE MOTEHIH-
anbHOM HEPruM Teja 0T KBajipaTa HMITY/bCa NPH ABHXXEHHHU?

w w w l ’ w l w 1 I
> p2 pz p2 pz
2) 3) 4 5)

2
n 7
Omeem:

16. ['pys, BUCAIMI Ha JIeTKo# NpYXHHe xkecTKocTeio k = 400 H/M, pac-
TATHBACT €€ B COCTOSHHH MOKOA Ha BENUYHHY X = 5 cM. Kakyio MH-
HHUMAITBHYIO paboTy JOMKHA COBEPIINTh BHEIUHAS BEPTHKAIbHAA CH-
na, 9To0b! YABOHTE YUIMHEHHE NPYKUHBI?

Omegem: Jox.
76



17. KameHns Maccoit m = 0,5 Kr ynan ¢ HEKOTOPOH BEICOTbI, IafICHHE NPO-
Jomxanock 2 c. Haiiiure KHHETHYECKYIO U IOTEHIIUATBHYIO SHEPTHIO
B MOMEHT, KOIZla OHH paBHBI 10 BeJHYHHe. CONpPOTHBIEHHEM TIpe-
HeOpeyb.

Omesem: Jx.

18. DBpouicHHOE BEPTHKAIBHO BBEPX TEJNO YNAIO HAa 3EMIIO CITYCTS
t=1,6 c. Haitnute kxuHETHYECKYIO 3HEPrHIO W B TOT MOMEHT, KOraa
OHa paBHa IOJIOBHHE NOTeHIManLHOoi. Macca Tena m =300 r.

Omeem: JDxK.

19. [lagas ¢ BBICOTHI /|, KOXaHBIH Ma4Y Maccoit m = 0,5 Kr JBwKercs 10
TIOBEPXHOCTH CIIOPTHBHOH rmnomankH 1 c. [Ipu yaape o moBepXHOCTD
BelIeanIacek 3Heprus E = 5 Jlx. Ilocne ymapa o miomanky MSYHK
MOAMPLITHYJI Ha BEICOTY h,. HaliiuTe OTHOLIEHHE BBICOT /1, / h1y.

Omeem: . .

20. IHapuk Maccoit m = 300 r noaBeureH Ha HATH AauHOH L = 2 M. Hutpb
PaBHOMEPHO BpPAILACTCS B BEPTHKAJIBHOH IUIOCKOCTH TaK, YTO CHia
HATSHKCHHS HUTH B BepxHeH Todke paBHa 6 H. KakoBa kuHeTHueckas
3HEprus mapuka?

Omegem: Jx.

21. YesoBeKk CTOMT Ha HENOABIKHOM TENEXKKE H OpOCaeT rOPH3OHTAIBHO
KaMeHb Maccoil m = 5 Kr co cKopocThio vy = 10 M/C OTHOCHTENBHO
3eMJIM 1IOJ] YIJIOM K ropusoHTy 60°. Onpenennre, Kakyio IpH 3TOM
4eNloBeK coBepuaeT pabory, ecnd Macca yenoBeka M = 60 kr, Te-
nexku M, = 40 kr,

Omeem: Jox.

22. ManeHbKu# NIapHK, MOABEUICHHBIH Ha HUTH, JBHXKETCA B OJNE CHIBI
TSOKECTH 0 OKPY)KHOCTH TaK, YTO HHTh COCTaBJISET C BEPTHKAJIBIO
NOCTOSHHEBIA yron o, =30°. Jlpyroi Takod e WIapUK, MOJBEIICH-

HBIH HAa HHTH TaKOH e IUTHHBI, JBIKETCA TaK, YTO €r0 HHTh COCTaB-
JIE€T C BEPTHKAIbIO MOCTOAHHBIA yroa o, =45°. Ompenenure, BO

CKOJILKO pa3 KMHETHYECKass SHEPrHs BTOPOro ILAPHKA IPEBHILAET
KHHETHYECKYIO SHEPIHIO HEPBOrO ILAPHKa.

Omeem: .

77



23.

24,

25.

26.

78

ITo mocke, HaKJIOHEHHOH K TOPHU3OHTY NOA yrioM a = arcsin(1/5),
MOXXHO NEpeJBUTaTe BBEpPX HJIM BHHM3 IPYy3bl, MPHKIAAbIBaA CHIIY
BIOJIb JOCKH. YTOOR NEepeABUHYTH ANMK Maccol m = 2 KI BHH3 Ha
pacctoaHde L =4M, Hamgo COBEpIINTh MHHHMAIbHYIO paboTy
Ay =50 k. Kakyto MUHHManbHYIO paboTy noTpeOyeTcs COBEPHUINTD,
4T00BI BEPHYTH MO XOCKE STOT ANIHK HA3a1?

Msta Maccoit m = 400 r GpoiiieH noa yrioM K ropusonry o = 30° ¢
HaYyallbHOH CKOPOCTBIO Uy = 10 M/c. Ha May JeficTByeT ¢ NOCTOSHHO#M
cwiod F =2 H nomyTHbI# ropu3oHTaIbHbIH BeTep. Onpenenure pa-
6oty cunbl F 3a Bpems 1onera Ma4a.

Ha koHnax # B cepeyHe HEBECOMOIO CTEpIKHA JUIHHOH 5 = 1 M 3a-
KpeILIEHbl OJMHAKOBBIE IIAPUKH. CTEp)KeHb CTABAT BEPTHKAJILHO H
oTiyckaioT. CUHTas, YTO TPeHHE MEXAY IIOCKOCTBIO H HHXKHHM 111a-
PHKOM OTCYTCTBYET, HaliJUTE CKOPOCTbh BEPXHETO I1apHKa B MOMEHT
yZapa O TOPH3OHTAIBHYIO OBEPXHOCTb.

MaccHBHas cTajbHas [UIHTa ABHXKETCS BBEPX CO CKOPOCTBIO U =1 M/C.
Ha ee ropu3oHTanbHyI0 NOBEPXHOCTD NaaeT YNPYTUH MIApHK, Mpore-
TEBIIMHA Iepel; yaapoM BeicoTy # = 1,69 M. IIpeneOperas neiictBHeM
BO3/lyXa, HaliJiuTe BBICOTY MOJCKOKA ILIApPHKa IOCJE yIapa O ILIMTY.
Bce BBICOTBI OTCUHTBIBAIOTCS OT TOYKH yA2pa IApHKa O IUIHTY.

§13. 3akoH coxpaHeHHs JHEPIrHH B MeXaHHKe,
MouHocTb. Ko3dgduiuueHT nosesnoro neicreus
mexanusma (KI1X)

Bri6epHTe 1Ba BEPHBIX YTBEPIKICHHS.

1) MomHocTs XapakTepH3yeT KOJHYECTBO BHIITOJHEHHOH paboThl.
2) MOWHOCTH XapaKkTepH3yeT OLICTPOTY BHIMOIHEHHS pabOTHI.

2
KT *M

3) EnuHMuy M3MepeHHs MOLIHOCTH MOXXHO BBIPa3HTh KaK

4) EnmuHHLY u3MepeHUs MOIHOCTH MOXHO BBIPa3UTh Kak

Omeem: l:l__—l



3.

Teno cBo6oaHO nanaeT Ge3 HAYATBLHON CKOPOCTH C BBICOTHI = 10 M.
Yemy Oynmer paBHa CKOPOCTh TeJla B MOMEHT BPEMEHH, KOTZia €ro KH-
HETHYeCKas SHEPrHsi paBHa NoTeHuHanbHONH? CONPOTHBICHHS BO3-

IyXa HeT.
Omeem: Mm/c.

[llapuk Maccodl m ckaTeiBaeTcs u3 TOYKH / 0e3 TpEeHMs MO TOpKe
cnoxkHoro npoduns (cM. puc.). [loTeHIHaTbHAsA S3HEPTHA IAPHKA OT-
CUYHTHIBAETCH OT YPOBHSA TOYKH 2.

BribepHTe Ba BEPHBIX YTBEPHKICHUS.

1) KuneTHueckas SHEPrHs IIApHKa B TOUKE 2 MEHBLIE, 4€M B TOUKe 3.

2) Ilpu mBwxeHHH u3 TOYKH [ B- TOUKY 2 MOJHAs MEXaHHYeCKas
SHEPrus LIapHKa He H3MEHSUIACh.

3) CyMMa KHHETHYECKHX SHEpruii Imapuka B TOYKax 2 M 3 paBHa
NOTEHIUAIBHOH SHEPruH B TOUKe /.

4) KuHernueckas dHeprus LIapHka B TOUYKE 3 paBHa HyJIO.

5) PasHOCTh KHHETHYECKOW SHEpPruM LIapHKa B TOYKE 2 U MOTEHLH-
aJBHOMN 3HEPTHH B TOYKe / paBHa HyJIO.

Omeem: l:l:l

KameHs OpotiieH ¢ Kpbiim qoMa BeIcOToH 20 M co ckopocTbio 18 M/c.
Onpepenute paboTy CHIIBI COMPOTHBIICHHS BO3AyXa, €CTH K MOMEHTY
yaapa o 3eMJIIo KaMeHb MMeJl CKOpocTh 24 M/c, Macca KamHs S0 r.

Omeem: Jx.

MasTHHK npeacTaBiseT coOOM TsHKENblH IIAapHK, MOABEUICHHBIH Ha
HEBECOMOM HHTH JUTHHOH L = 1,6 M. MadATHHK ObLI OTKJIOHEH OT Bep-
THKIX Ha yroa a = 60° u 3areM otmyuieH. Kakyio HaunbGonblryio
CKOPOCTh IIPHOOPETET MIAPHK NMPH KoJeOaHusAX?

Omeem: M/c.
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6. Ha neBecoMoM crepikHe BUCHT rpy3 Maccoid M = | kr. CTepxeHb OT-
KIOHIOT Ha 90° M otnyckaror. Haliure HaTs)keHHE CTEpHKHSA NpPH
NPOXOXAECHHH UM MOJI0)KEHHS PABHOBECHS.

Omeem: H.

7. Kakyro cuny HaTsiKeHHs JOJDKHA BBLIEP)KHBATh HHTb, YTOObI HA HEH
MOXHO ObLIO BpaliaTh B BEPTHKAJIBHOW IUIOCKOCTH HIApUK Maccoi
m=500r?

Omeem: H.
8. CkopocTh NH(pTa, NOAHMMAIOUIErOCH BBEPX, U3MEHSETCA COIJIACHO

rpacduxy (cM. puc.). B kakoM HHTepBaie NIBIDKEHHA KaXKaas U3 nepe-
YHCIEHHBIX HHXKE (U3HYECKHX BEIHYMH NPHHHUMAaeT Hauboibluee

3HaveHue?
v, M/c 4
0,4
0,2
10 20 tc
A) CHJIa HaTSOXKEHHS TPOCa TOIBEMHOIO 1) (0-10)c
ycTpoiicTBa udra 2) (10-20)c
B) Moayab yckopeHus audTa 3) (20-25)c
B) cpemusis MOINHOCTH  TOXLEMHOIO
ycTpoiicTBa nudTa

Omegem: | A b B

9. C OankoHa, HaXOAAIIEroCs Ha HEKOTOPOM BbICOTE Haj 3emiei, Opo-
CHJIM KaMeHb moj yrioM 30° K ropH30HTY co ckopocTbio 10 M/c.
VYnan kaMeHb O CKOpocThio 15 M/c. IIpeHeOperas cOnpOTUBIEHHEM
BO3/yXa, onpeaenure, yeMy OyneT paBHa KOHEUHas CKOpPOCTb KaMHs,
€CJIH €ro OPOCHTH C TOH XK€ BbICOTHI BEPTHKAIBHO BHH3 C TOH XK€ Ha-
YaJIbHOH CKOPOCTHIO.

Omeem: Mm/c.
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10.

CaHH CBE3Xal0T CO CHEXHOM ropku 6e3 HayanbHOH ckopocTH. Kakas
U3 3aBHCHMOCTEH COOTBETCTBYET U3MEHEHHIO CO BPEMEHEM KHMHETH-
4eCKOH 3HEpPrud, NMOTEHUMAILHOW 3HEPruH, TMOJHOH MeXaHHUYeCKOH
JHEPrHH CaHOK?

w /& /4 w

~Y

—~
-~
-~

1 2) 3) 4)

KHHCTHYCCKasA NOTCHLHaJIbHaA nonHasa
SHEPIruAd SHEPIHs MCXaHHYCCKas SHEPrHUs

11.

12.

13.

Ilyna maccoit m, umerowas CKOpPOCTb Uy, MPOOUBAET NEPEBIHHBIA
Opycok Maccoil 10m, BHCAIIHI HA HEBECOMOM CTEPXKHE, H BbUICTACT
CO CKOPOCTBIO, B 3 pa3a MeHbIleH HayanbHOH. CKOJIBKO MPOLICHTOB
COCTaB/LIET HayalbHasg KHHETHYECKas dHeprus Opycka oT mepBOHa-
YaJIbHOHM SHEPTHH ITyJIH?

Omeem: %.

MasTHHK, cOCTOSAIMHA M3 HeOONBIIOrO TAXKENOrO LIApHKa, TOjBe-
HIEHHOT'O Ha HEpacTsHKUMOH HHUTH, COBEpIUAET KOJeOaHHsS B BEPTH-
KaJIbHOH miockocTH (cM. puc.). Kornma mapuk mpoxomur yepes mno-
JIOKEHHE PpaBHOBECHS, HUTb MCIMBLITHIBAET HATSXKEHHE, pPaBHOE
YIBOEHHOMY Becy liapHka. Ha kakoH MakCHMaJIbHBIH YTON O OT BEp-
THK&JIH OTKJIOHAETCA MasgTHHK?

Omeem:

Kakyto MOIIHOCTb pa3BHUBAaeT cep/le JIbDKHHKA Ha TPEHHPOBKE, €CIIH
€ro IyJbc paBeH 180 yaapoB B MHHYTY, a IIpH OJHOM yJape OHO CO-
Bepiuaet pabory 15 JIx?

Omeem: Brt.
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14. [LiacTWiMHOBBIH LIap HaJICTaeT Ha HEMOABIXHBIM TakKoM e wiap.
Kak H3MeHsAI0TCA Mocie coyaapeHUs BEHYHHBI, XapaKTepU3YIOlIHe
cHcTeMy Ten?

1) ymeHbiaeTcs
2) yBenuYHBAETCA
3) He u3MeHseTCH
MEXaHMYECKasi SHEPrus HUMITYJIBC TOJIHAst SHEPTUs
, CHCTEMBI Tel CHCTEMBI Tel CHCTEMBI Tell

15. Ilpu paBHOMEpHOM MOZBbEME Bepa U3 KOJO/LA 32 BpeMs ! 3HaUeHHe
paboThl Uikl ApXHMe/a 0Ka3aaoCh PaBHO Aapx, CHIIBI TKECTH Argx,
CHJIBI CONIPOTHBIICHHS JIBHKEHHIO CO CTOPOHBI BOIBI Acomp, I10 Kakum
dopMynaM MoxHo ompeneauts KI1J] mogbeMHOro yCcTpoiicTsa U ero
MOHIHOCTB?

1) Anm : 3) A‘l‘i)l( + AApx + Aconp »
A+ Aoy — Anpx t
2) A“,K 4) ATX)I( - AApx + Aconp
A‘mx + Aconp + AApx t
KIJI MOILIHOCTH

16. U3 BepxHeit Touku mapa paguycoM R = 0,9 M, 3aKpeIUIEeHHOro Ha ro-
PH30HTAIBHOM MOBEPXHOCTH CTOJIA, COCKaIb3biBaeT 6€3 HaualbHOM
'CKOpOCTH M 0e3 Tpenus Hebonbmias maiiba. C kakoH CKOpOCTBIO
mraifba noAneTuT K cromy? '

Omeem: M/c.
17. Manpuuk Maccoii 40 xr Ha JierkoM ckeHTOOpiie, OTTOJKHYBLIHCH B
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TOYKE B TaK, YTO €ro HadanbHas CKOPOCTb OKa3alach paBHOH 4 M/c,
CKaTbIBaeTCA MO HaCTWIY (cM. puc.). Onpenenure paboTy CHIIbl TPEHHSA
Ha myTH ot B 110 C, ecu B Touke C ero CKOpOCTh CTasa paBHOH 8 M/c.

Omeem:




18.

19.

20.

21.

22,

23.

Iyns maccoit m = 10 r, mersmas ropu3OHTaIbLHO, IPOOHBAET Aepe-
BAHHBIH Opycok Maccoit M = 200 r, moABelICHHBIH Ha JTHHHOH HUTH.
ITpu 3TOM CKOPOCTD IyNIH M3MeHseTcs oT v = 100 m/c 1o vy = 50 M/c.
[IpeneOperas cMmeieHreM Opycka BO BpeMs yaapa, Onpesie/IMTe, Ha
KaKyl0 MaKCHMAJIbHYIO BBICOTY MOJHUMETCH OpPYCOK.

Omeem: cM.

Tloe3n maccoii 400 T, HayaB ABMXKEHHE, HA ITyTH 3 KM pa3BHBaeT CKO-
poctb 60 kM/4. KakoBa cpe/iHss MOLHOCTb JTJOKOMOTHBA, €CIIH KO3(-
¢unuent Tpenus paseH 0,0045?

Omeem: kBT.

[o ropu3oHTAIBHOH MOBEPXHOCTH CTONA CKONB3HT OPYCOK Maccoi
m = 0,5 KI' ¥ CTaJIKUBaeTCA HEYNPYTO C HETOABHXHBIM OPYCKOM Mac-
coit 0,5m, umes nepex ymaapom ckopocts v = 1,5 m/c. Kakoe pac-
CTOAHHE NPOHAYT caumnuecs OpyckH 10 ocranoBkH? KoadduumeHt
TPEHHUS MEXy CTOJIOM H OpyckaMu p = 0,1.

/

Omeem: CM.

Kybuk n3 nenomnacra Maccod M = 50 r IeXHMT Ha TOPU3OHTAIBLHOH
nojcraBke. CHM3y KyOHMK NpOOHMBAcT BEPTHKAIKHO JIETAIas IMyis
maccod m = 10 r. CkopocTb my/nu npH BXoze B Kyouk v; = 100 m/c,
OpH BbLIETE U = 95 M/c. Ha kakyi0 BBICOTY NOANPBITHET KYOUK (CHH-
Tas OT MOJACTaBKH)?

Omeem: CM.

C BepxHeil ToukH Lapa paauyca R = 67,5 cM, 3aKpeIUIeHHOTO Ha ro-
PH3OHTAIBHON MOBEPXHOCTH CTOJa, COCKANB3bIBacT 0€3 HaYalbHOH
CKOpOCTH U 0e3 TpeHus HeOonblio# mapuk. Ha kakyro MakCHMalb-
HYIO BBICOTY OT C€TO/1a HOAHHUMETCS ILAPHK IOC/E yNpyroro yaapa o
cron?

Omeem: M.

Jiis 3abuBkm cBau rpy3 m =200 Kr NOAHHUMAIOT CO CKOPOCTHIO
v=>5 Mm/c, a 3areM ormyckaroT Ha Beicore H = 10 M, nmocne dero oH
JBHKETCA CBOOOJHO 10 yAapa o cBato. Macca cBau M = 300 kr. Cuna
COIIPOTHBJ/ICHAA IpyHTa ABikeHHIo cBau F' = 20 xH. Ha kakyio ray-
OuHy A ommyckaercs cBas IOCJIe KakAoro yaapa?
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24,

25.

26.

27.
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TTo HakIOHHO#M MIOCKOCTH € YTIIOM @ = 30° NPH OCHOBaHHMH COCKATb-
3bIBACT TEJIO, KOTOPOE B KOHLIE CITyCKa YNPYro yAapseTcs O CTEHKY,
NEPIEHANKYIAPHYIO K HAKJIOHHOH IJIOCKOCTH, H CHOBA MOJHHUMAETCA
IO MIOCKOCTH Ha BHICOTY 4y = 0,5 M.

KoabpuumeHT Tpenus Mexay TeloM H miockoctsio u = 0,2. Haiiau-
TE NEPBOHAYAIBHYIO BBICOTY /), C KOTOPOH TENO HAYano COCKab3bl-
BaTh (CM. pHC.).

m
hy

Ha rmagxoH ropu3oHTaIbHOM MOBEPXHOCTH JIEKHMT AOCKa Maccoi
M= 0,16 kr. ITo Heli HAUMHAET CKONB3UTH IHaida Maccoii 40 r. U3-3a
TPEHUA MEXTY JOCKOH M manboi yepe3 HEKOTOPOE BpeMs CKOJNIbXKe-

_ HME WanOkI o Jocke npekpamaercs. Kakyioo yacte cocTasiser Ten-

JI0Ta, BBIICIMBILASACS BO BPeMs JBHKEHMA 1IaHOBI, OT NepBOHAYAb-
HOW KMHETHYECKOH 3Heprumn?

He6onpmas waiba cockais3biBaeT 0e3 HayalbHOH CKOPOCTH M 0e3
TPEHHUS C BEepXHEH TOYKY LlIapa, 3aKperjeHHOro Ha TOpH30HTaJIbHON
MOBEpXHOCTH cTona. [Toa KakMM yriioM K HOBEPXHOCTH CTOJIa aHba
yZAapHIcs o cTon?

Teno maccoit m = 3,75 Kr cockalib3biBaeT 6€3 TpEHHA ¢ KIIMHA MacCOr
M = 12,25 xr, Nexalero Ha rOpH30HTALHOH IJIOCKOCTH, JBa pasa:
a) repBbI pa3 KIHMH 3aKpeIvieH; 0) BTOpoi pa3 KJIMH MOXET CKOJIb-
3UTh 0€3 TpeHHs. Bo CKOIBKO pa3 OTIHYAETCst CKOPOCTh TENa B KOHLE
COCKaJIb3bIBAHHA B 3THX CIIydasX, €CIIH TEJO 00a pa3a COCKaIb3bIBAIO
C OJHOM U TOH Xe BBICOTHI (CM. puc.)? Ilepexod K ropH3OHTAILHOMH
IUTOCKOCTH Y OCHOBaHHs KJIHHA CUMTATh [IaBHEM. (U, / Us =7)

m




28.

29,

30.

31.

Kackaznep Maccoii m TipeIraer ¢ BBILIKH BICOTOH A. [IpenBapHTenbHO
€ro NpPHUBA3BIBAIOT K BHILIKE PE3HHOBBIM XryToM mLiuHOH [ XKryr
obecreynBaeT Takoe TOPMOXKEHHE YEIOBEKA, YTO €ro CKOpPOCTh CTa-
HOBHUTCS PaBHOH HYJIO MOYTH Yy IOBEPXHOCTH BoAbl. Omnpenenure
KECTKOCTD XKTYTa M MAKCHMAJIbHYIO CKOPOCTb NAJIaIOIIET0 YEI0BeKa.

Mabunk BE3€T 3a BEPEBKY CAHKH MAaccoil m = 5 KT ¢ TOCTOSHHO#
ckopocteio v =0,2 M/c, MOAHHUMAACH B TOPY, HAKJIOH K TOPH30HTY
KoTopo# paseH a = 30°. KoaddHuneHT TpeHHs M0J03b€B O MOBEPX-
HocTh Tophl 0,1. BepeBka oOpa3yer ¢ HalpaB/i€HHEM MEPEMELICHHS
caHok yron f = 30°. UeMy paBHa MOMIHOCTb, pPa3BUBAEMas Majbyu-
KOM [10 IOABEMY CaHe?

He6oublioii pe3uHOBBIH 1apuk Maccoi m = 100 r, OBIKyuiics co
CKOPOCTBIO Ly = 3 M/c moA yrioM k ropu3oHTy 30°, mamaer Ha 6pycok
Maccoit M = 200 r, noaBeieH I Ha HUTIX (cM. puc.). Ha kakyro BbI-
COTy NOAHUMeETCS Opycok noce abCcoMOTHO ynpyroro ynapa?

Ha pucyHke npencrasiieH rpadHk 3aBUCHMOCTH MOIY/Ist CKOPOCTH MO-
TOLMKJINCTA OT BPEMEHH NpH paboTaiouieM M OTKIIOYEHHOM MOTOpe.
Onpenenure, B KakHX INpEZeNax M3MEHAETCS MOLIHOCTh MOTOLMKIIA C
10 ¢ 10 20 ¢, ecniv cuta CONPOTHBIICHHA HA BCEM ITyTH OBLIA NOCTOAH-
HOM. Maccy MOTOLIMKIMCTa ¢ MOTOLIMKJIOM CYHTATh paBHOH 300 kr.

v, M/C
20

10

5 10 15 b€
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Crarunka. 'napocraruka.
I'naponmHamMuka

§14. Ycnosusi paBHOBecHs Tel. MOMEHT CHJIBI.
Ientp Ta%kecTH. Buanl paBHOBeCHA.
Yci0BHe paBHOBECHS pbldara

Ha nokosieecs Teno Hagaau AeHCTBOBAaTh 4Yerhipe CWibl: Fi, F2,

F3, Fs (cM. puc.). YKaXuTe HOPAIKOBBIH HOMEp CHIIBL, B HAIpaB-
JIEHHH KOTOPOH HAYHET JBHIaThCA TEIO.

)

* Omsem: |:l

Juck Bpaiaerca Bokpyr ocd O nox aeiicTBHeM CHI: '}, IPHIIOKEH-
HOM B Touke A, U F», IpunokeHHOH B Touke M (CM. pHC.).

M

A

Fs

YKaxxuTe BEpHbIE YTBEPHKAEHHS: OTHOCHTEILHO OCH BpaileHus O
1) mnedoM cunnl F; sBasercs orpe3ok OK

2) 1uiedoM cuisl F) sBsercs oTpe3ok OA

3) mneyom cwisl F, sBsercs orpesok OM

4) rmiedoM cuisl F, ABJsiETCA OTpe30K AM

Omeem: I:I:]



3. Tpyba maccoit M =1 T nexur Ha 3emie. Kakyro BEpTHKAJIBHYIO CHIIY
Hafo MPHJIOXKHTH, YTOOBI MPUMOJHATH KPaHOM TPyOy 3a OAHH U3 €€
KOHLIOB?

Omeem: kH.

4, ‘-IeMy" paBeH MOOYIh CyMMapHOro MoMeHTa AByX cHi Fi=1H u
F,=2 H, npunoxeHHsIx B Touke A K JAMCKY paguycom | M, Bpa-
IIAIOMIEMYCSl OTHOCHTENBHO OcH O7 \

F

Omeem: H- M.

5. Ha ToHko# HeBecomoii cruue AnuHOH 90 CM 3aKpeIUieHbl Ha paBHOM
PacCTOSAHUM 1UAHObI MaccamMu m, 2m, 3m 1 4m (cM. puc.). Ha kakom
PacCTOSHUM OT NPaBOro KOHIIA CITHLIbI HAXOJHTCA LIEHTP Macc 3TOH

CHCTEMBI?
' : l : ‘ : .
m 2m 3m 4m

Omeem: CM.

6. Penbc noaHMMAarOT Ha ABYX MapajlleibHbIX Tpocax. Haiiaure otHome-
HHE CHN HaTsDkeHus TpocoB (7T, / T}), €ClH nepBbIi YKpETUIeH Ha KOHLIE

penbca, a BTIOPOH Ha pacCTOSHUH é OT APYToro KoHua.
Omesem:

7. Ha 6anky Maccoit 500 kr u anuHo# 10 M MONIOXHUIK Tpy3 Maccoi
300 kxr Ha paccrosHMH 4 M OT KoHLa A. bajlka CBOUMH KOHLIaMH Jie-
MT Ha onopax. KakoBa cuna jaBnenus Ha onopy B?

Omeem: kH.
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8. Ha neBecomslii peivar peiicteyror cuisl F; = 20 H u F, = 60 H. Yka-
XKHTE XapaKTep BpallleHHs pblYara IpH ero mnojsece B Toukax G, R,
K, H (cMm. puc.).

Fi
1) pbr™ar BpaiaeTcs no Xo4y YaCoBOM CTPEJIKH
2) pblYar BpalaeTcs NPOTHB X0/1a YaCOBOH CTPEIKU
3) pbluar ocraercs B paBHOBECHH

G R K H

9. I'py3 Maccoii m = | Kr yaepXHBaeTCs B BEpTHKAILHOM MOJOXEHHH C
NIOMOILBIO IBYX TPOCOB, COCTABIAIOIINX C BEPTHKAIBIO YL O = 30°
1 B = 60° (cM. puc.). Onpenenure CUITY HATSHXKEHHUS 2-TO TPoOCa.

NGB

Omeem: H.

10. Hlap Maccoit M, ykpeluleHHBIHf Ha HEBECOMOM ECTKOM CTEpXKHE,
OTKJIOHWIH TaK, YTO CTEPXKEHb 3aHAN TOPH3OHTAIBHOE MOJOXKEHHE
(cM. puc.).
o
NIy M ‘
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11.

12

13.

BriOepHTe 1Ba BEPHbIX YTBEPHIECHHA.

1) MomeHT cunbl TsHKeCTH, NEHCTBYIOLIEH Ha 1Uap, OTHOCHTEIBHO
ocu O B Touke M HauGOBILIHH.

2) Ilpu nBwxenuu mapa u3 M B H MOMEHT CHJIbI TSKECTH CHavyana
YBEIHYHBAETCH, 3aTEM YMEHBHIACTCH.

3) MoMeHT cWiIbl TAXECTH OTHOCHUTENBHO TOYkH O B Touke P Hau-
Gonbmii,

4) Jlna manHOM Qu3u4ecKOH cHTyauuH 4eM GOJIbILE CKOPOCTh Ia-
PHKa, TEM MEHbILE MOMEHT CHJIbl TSIKECTH OTHOCHTENIBHO OcH O.

Omeem: [::l

Kakomy BHIy paBHOBECHS COOTBETCTBYET DacloOJOXXECHHE 3aKper-
JIEHHOM OCH BPALIECHHSA 11 ONTHOPOAHOIO CTEPKHSA?

PACIIOJIOXKEHUE OCHU BU/1bl PABHOBECHSI
A) oCb IPOXOIHT Yepe3 LEHTP Macc 1) ycroituusoe

B) ochb BIlIE TOUKH [IEHTpa Macc 2) HeycTOHYHBOE

B) ocb HrDKe TOYKH LEHTpa Mace 3) OGe3pa3nHyHOE

Omeem: | A | b B

OnHoponHas Jocka, KOoraa Ha OHOM M3 ee KOHLIOB CHJIUT MaJleHbKHi
pebeHok Maccoit m = 10 kr, Oyaer HaXOAUTLCS B PABHOBECHH B I'OpH-
30HTAJLHOM TIOIOXKEHHH, €CJAH €€ T[OANEpeTh Ha PpacCTOAHUH
1/3 anunbl gocku ot pebenka. Hainure Maccy nocku M.

Omeem: KT.

Yemy paBeH MaKCHMAJbHBIA Yrod ¢ JIECTHHLBI, TPHUCIOHEHHOH K

rnagkol creHe (CM. pHC.), €M KOID(HUILMEHT TPEHUS MEXIY JecT-
HHLEeH 1 noinoMm p=0,25?

Omeem:
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14.

15.

16.

17.

18.

90

K BepTHKambHO#H ITankoif CcTeHe MOABEILEH HAa TPOCE OJXHOPOAHLIH
wap Maccoit m = 2 kr. Tpoc obpa3zyer co cteHo# yroa a = 60°. Haii-
IUTE CHITY JaBJI€HHA 1Uapa Ha CTEHKY.

Omeem: H.

Benocuneauct npu moBopoTe Mo 3aKpyIJIEHHIO pagdycoM R = 10 m
HaKJIOHAETCSA K LIEHTPY 3aKpYIVIEHHS TakK, YTO Yrojl MeXHay IUIOCKO-
CTBIO BEJNOCHIENAa M MOBEPXHOCTHIO 3eMIH paBeH a. OmnpexenHre a
IPH CKOPOCTH BENOCUMEAUCTa U = 36 KM/u.

Omeem: °,

JlectHMua anuMHOW 2,5 M mNpHCTaB/ieHa K HAEalNbHO TJIAJAKOH CTEHE
nox yriaom 30° k creHe. KoadduuneHT TpeHus MeXAy JEeCTHHLIEH U
nosioM 0,25. Ha kakyio CTyneHbKY BRAOJIb JTECTHHLBI MOXKET MTOAHATh-
Csl YEJIOBEK, MpEXAE 4YeM JIECTHHLA HayHeT CKoib3uTh? Maccoil ie-
CTHHIBI NpeHeOpeyb. [lepBas cTyneHb pacnosoXkeHa Ha pacCTOSHHU
20 cM ot HK3a AecTHULLL. PaccTosHue Mexy cTyneHsaMH 40 cM.

Kosneco paguycom R = 1 M u Maccoil m = 20 Kr CTOHMT niepel CTy-
MeHbKOH BBICOTOH 4 = 20 cM (cM. puc.). Kakyio MUHMMaNBHYIO CHITY
F HyXHO NMPHJIOKHUTB K OCH KoJieca, 4YT0Obl OHO MOTJIO MOAHATLCS Ha

CTYTIEHBKY?

CrepixeHb Maccoi m IIApHHPHO YKPETUIEH 33 ONMH KOHELl M yAEePXKH-
BA€TCs FOPU3OHTAIBHO HHTBIO 33 BTOpOH KoHell. CTepikeHs o0pasyer
¢ TOpH30HTANBIO yron o (cM. puc.). HaiinuMre cuily peaklidd LWIApHHpa
H CHITY HAaTSDKEHHA HHTH.



19.

20.

21.

IpyT Maccoif m H3OTHYT MOCEpeIHHE TaK, YTO €ro 4acTH ob6pasyror
NpsMOii YTON, U TOJBEILEH 32 OJMH M3 KOHIOB (cM. puc.). Haiinure
YTOJI 0 MEXIY BEPTHKAIBIO H BEPXHHM CTEP)KHEM B MOJ0XKEHHH PaB-
HOBECHSL.

Ha KkoHIax H B cepeIHHe HEBECOMOTO CTEP)KHA JUIMHOH s = | M pac-
MOJIOKEHB! OAHHAKOBbIE IIAapHKH. CTEp)KEHb CTaBAT BEPTHKAILHO H
orityckatoT (cM. puc.). Cuuras, 4TO TpeHHE MEXAY ILIOCKOCTBIO H
HIDKHMM IIapHKOM OTCYTCTBYET, ONpPENENIUTE, KaKOoe IepeMEIICHHE
COBEPIUHT KaXKIbIH LIapHK.

hi

B ky3oBe camocBajla HaxOOMTCH JK€I€300€TOHHOE KOJIBLO IS KO-
JIOZILIa MacCo# m, BRICOTOH A U TuIoWIaabi0 ocHOoBaHuA S. Koagduum-
€HT TPEHHA MEXIY Ky30BOM M LHIHHAPOM W. [Ipu pasrpyske Ky3oB
HaYMHAET MOAHUMAThCA. [IpU KaKoOM yriie o ero HakJIOHa K FOPH30H-
Ty KOJNBLO BbIHIET U3 paBHOBecHs? OmnHpasch Ha 3aKOHBI (H3HKH,
MpOaHAIH3UPYHTE BO3MOXHBIC BAPHAHTHI €70 JIBHKECHHA.
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§15. IIpocTbie MeXaHH3MBI.
KodddpuuueHT noJie3Horo AeiicTBHA MexaHH3Ma

VKaxHTe 1Ba CaJOBBIX MHCTPYMEHTA, MpU padoTe ¢ KOTOPHIMH HC-
TIONB3YETCS MPHHIIHII phIYara;

1) Tanka

2) nomara

3) rpabuu

4) BHIIBI

Omeem: L_—__l:]

BriGepute nBa BEpHBIX YTBEPIKIEHHMS, XapaKTEPH3YIOIMX ACHCTBHE
HOABEMHOTO MEXAHH3Ma, COCTOALLErO U3 MOABHXHOTO U HETIOIBHK-
HOTO 6JI0KOB (CM. pHC.).

Bl

1) Cucrema gaer BHIMIphI B paboTe.

2) MakcHuMaibHBINA BBIMIPHILI B CUIIE /15t IaHHOM CUCTEMBI (114 He-
BECOMBIX OJIOKOB B OTCYTCTBHE TPEHHUS) PaBeH 2.

3) Cucrema paert BRIMIpHIL B cuiie Ooiee 2 pas.

4) BoMIphIl B CHJIE COMPOBOXAAETCS MPOMIPHILIEM B PACCTOSHUH
IpH NepeMeLLieHHH IPy3a.

Omeem: l:l:]

C noMOLIBI0 BepeBKH, NEPEeKHHYTOW Yepe3 HEnoJABHXKHbIH OIOK,
YKpeIUIEHHbIH NMOJA NOTOJKOM, MaJbuHK Maccoh 50 Kr MOXeT yuep-
XUBAaTh Ha BeCy MewIOK caxapa maccoi 20 kr. Obe yacTH BEPEBKH,
MEPEKUHYTOM yepe3 6110k, — BepTHKaNbHbL. C KakoH CHJIOH JaBHUT Ha
10JI MaJIbYHK?

Omeem: H.



6.

Ha kaky1o BbICOTY HaJl OJIOM HEOOXOAHMO MPHITOJHATH KOHEL J0C-
KM JUIMHOH 1 M, uT0oOBI ee KI1J] npu ko3 duLMeHTe TpeHHS MEXIY
JIOCKOH ¥ MOJHHMaeMbIMH rpy3aMu 1 = 0,25 Gbu1 paBed 80%? Otser
OKDYTJIHTE 10 AECAThIX.

Omeem: M.

Kaxnelii 670K cTeneHHOro IojiMcrnacTta WMeeT maccy m = 1 K.
K nepsomy 610Ky noaseuiex rpys maccor m; = 10 kr (cm. puc.). Ka-
KOB BBIHIPHIII B CHJIEC Y CTCNCHHOIO IIOJIKCniacta, COCTOALLEro H3
JBYX MOJNBHKHBIX OJ10KOB (11,8 / F)?

Tl

Omeem:

Kaxk n3mensercs KI1Jl HakJIOHHOH IIOCKOCTH NPH

A) BO3pacTaHMH yrila e€e HakJIoOHa K 1) yBennumBaercs
TFOPH30HTY NPH HEU3MEHHOM KO- 2) yMeHblluaeTcs
s¢pduIHeHTE TPEHHUS, 3) He u3MeHseTCA

b) ysenuuenun xoddduimenta Tpe-
HuA Oe3 H3MEHEHHs HaKIOHA
IUTIOCKOCTH K FOPU30HTY?

Omeem: A b

o HaK/IOHHOH IIOCKOCTH MIHHOH 10 M M BRICOTOM 4 M BKaTHIBAIOT
60uky Maccoi S50 kr. Kakoi BBIMIDBILI B CHJIE Ja€T 3Ta IUIOCKOCTh?
(Cuno#t Tpenus kayeHus npeHeGpedsb. )

Omeem:
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§16. 1aBiienne. ATMoc(pepHOe JaBIeHHE H €ro H3MepeHHe

1. Kakue u3 nepeyHucCleHHBIX HHXKE BBIPOKEHHH COOTBETCTBYIOT pa3-
MEPHOCTH I[aBJ'ICHPIﬂ? Ykaxure JBa BEPHbIX BapHaHTa.
1) m/xr
2) Jox/m’
3) MYH
4) xr-m/c’
5) kri(M- )

Omeem: I:I:

2. Kaxue npHOOpbl NPHMEHSAIOT [UIA H3MEPEHHA

A) atMocdepHOro JaBieHHs; 1) maHOMeTp
b) nmaBneHHs B IMHAX aBTOMO- 2) OGapomeTtp
Omin? 3) apeoMeTp H MaHOMETpP

Omeem: | A b

3. KakoBel nokazanus 6apoMerpa Ha YpOBHE MOCKOBCKOH TE€JIEBH3HOH-
HOH Gamnu A = 540 M, ecnu BHM3Y GaniHM 6apoMeTp NOKa3bIBaeT
naBieHue po = 755 MM pt. cr.? IlnoTHocTs Bo3ayxa npu 27 °C cyu-
TaTh paBHoii 1,18 KT/M.

Omeem:; MM PT. CT.

4. KaxkoBa BbicOTa cTOJIOHKAa PTYTH B PTyTHOM 6GapoMeTpe, MOMEUIEH-
HOM B JH(Te, KOTOPbIH OMYCKAETCH C yckopenHeM 4,9 M/c’, ecnu aT-
MocgepHoe JaBneHHe paBHO 760 MM pT. cT.?

Omeem: M.

5. Kak u3mensiercs BenTHYHHA aTMOC(EPHOro JaBIEHHS C YBEIHYCHHEM
BBICOTHI Haj 3emei? :

74 p[L_, p& p&. pb
h h h h h
1) 2) 3) ) 5)

Omeem:
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OueHure TPUOTIDKEHHO Maccy ra3oBoH 000JIOUKH, OKPYXarOLIEH 3eM-
HOH ILap, CUMTas IUIOTHOCTb BO3MyXa IOCTOSHHOM M yUMTBHIBas, YTO
BBICOTA 00OIOYKHM HaAMHOIO MeHbllie panuyca 3emin. (R3 = 6371 km,
po=1,01-10"Tla, g=9,8 m/c>.)

§17. 3axon Ilackans ajs )KHIAKOCTEH H razos.
I'napasjinyeckui npecc. /laBjieHHe BHYTPH XKHAKOCTH.
ApxHMe0Ba CHJIA. Y CJI0BHE IJIABAHHA TeJl

KakoBa cuwia JaBlleHHs Ha JHO bacceiiHa miomansio S = 200 M%, B
KOTOpbIM HAIWIH BOAY 10 BBICOTHL # = 150 cM (ILIOTHOCTH BOABI
1 T/™’, atMocdepHoe naBnerue 10° I1a)?

Omeaem: MH.

YKaxHTe, Kak COOTHOCATCS [UIOTHOCTD TeJla P; U IUIOTHOCTD XKHUIKO-
CTH P3, B KOTOPOH OHO HaXOAHUTCS, €CJIH TEIIO

A) muaBaeT, YaCTHYHO NOTPY3HBIIUCH B XKHIAKOCTh ) pi=p2
b) mnnaBaeT, NOJHOCTHIO NIOIPY3UBIIHCE B XKHIAKOCTh 2) p1>p2
B) ocraercs Ha Toi#i riryGuHe, rie ero pasMecTHIH 3) pr<p2
I') ToHeT

Omeem: A b B r

Maunbii nopieHs THAPABIHYECKOTO Mpecca 3a OAMH XOJ OIYCKaeTcs
Ha BbicoTy h=0,4M, a OompmiOH NOJHAMAETCE HA BEICOTY
H=0,01 m. C kakoii cuioit F aelicTBYyeT IIpecc Ha TeJo, KOHTAKTH-
pytoilee ¢ GOJbIIAM MOPLIHEM, €C/IH Ha MAJIbli MOPIIEHb AEHCTBYeT
cuna Fo =250 H?

Omeem: kH.

B U-o6pa3sHyro Tpybky Hanumu pryTh. 3aT€M B OJHO H3 KOJIEH HallU-
JIM Maclo, B Jipyroe — BOJy. [ paHHLbI pa3dena pTyTd ¢ MacioM H
BOJIOH HaxoAATCS Ha OJHOM ypoBHe. Hailinure BhICOTY cTOn06a BO-
bl hg, eclIM BhICOTA cToji0a Macjia A= 18 cM, a ero IIOTHOCTh
p=09- 10° kr/M’, notHOCTH pTyts 13,6 10° ke/v’.

Omeem: CM.
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7.

96

YCTaHOBUTE COOTBETCTBHE MEXIY TEXHHYECKHMH YCTPOHCTBaMH
(mpubopamu) M (U3HYECKUMH SBJICHHSIMH, JIEKAIHMH B OCHOBE
NIPUHIIMIA UX JeHCTBHS. '

YCTPOMCTBA OU3UYECKHE SABJIEHHA
A) pY4YHOH MOpUIHEBOH 1) TermIoBoe paclIMpEeHHE KHIKOCTH
Hacoc 2) perictBHe aTMOCGEPHOTO 1aBJICHHUA
B) ruapaBauueckuii 3) noBeleHHE JKHUIKOCTH B CO00-
npecc HIAIOIIUXCS COCYAax
B) o3t 4) nepenaya JaBICHHS BHYTPH XKMI-
KOCTH

Omeem: | A b B

B COCya€ HaxomiaTca [ABC€ HECMCUIMBAKOIIHECST IJKHIAKOCTH C
pa3IMYHBIMHU IUIOTHOCTAMH: P, — IUIOTHOCTh BerHeﬁ KHUJIKOCTH,

p, — IUIOTHOCTH HWkHeH. Ha rpanunne pasaena »uakoCTeH miaBaeT

BEPTUKAIbHBIN LMIUHAP. [IMOTHOCTE MaTepHana LWIMHApAa P B
2 pa3a Oosblile TUIOTHOCTH BEPXHEH XMAKOCTH p,, HO B 1,5 pasa

MCHBIIE IUIOTHOCTH P, HuxHel xuakoct. Kakas yacte o6bemMa Lu-

JIMHAPa HAXOJHTCA B HIKHEH KUAKOCTH?

Omeem:

B 3akprIThIil KyOHYeCKHi cocyl, MMeroLIHiA pa3mep pebpa a = 40 cM,
HanuTa JoBepxy Boja. KakoBa cuiia ee 1aBieHHs Ha O0KOBYIO CTEHKY
cocyna?

Omeem: H.

Teno 06beMoM 0,6 M’ [IaBaeT Ha MOBEPXHOCTH BOBL. Kakoii 06beM
HMMeeT Ta 4aCTh 3TOTO TeNa, KOTopas BBICTYNAET Haj BOAOH, €CiiH
JEHCTBYIOLIAsh HA HEro apXUMeoBa cuia pasHa 5 kH?

3
Omeem: M.



10.

1.

12.

13.

. . , 3
AJTIOMHHHEBBIH CIUIOIIHO# Ky0, INIOTHOCTh kKoToporo p,. = 2700 kr/m

Y CTOPOHA a = | M, JI&XHUT Ha THE OTKPBITOTO aKBapHyMa, HaIOJIHEHHOTO
BOJIOH TUI0THOCTBIO p = 1000 kr/M® 10 BeicoTs! H = 1,5 M. Haiimure pas-
HOCTb CHJI, C KOTOPOH Ky0 JaBHT Ha IHO aKkBapHyMa, B CITy4ae, Kora

a) KyO IUIOTHO NPUJIETaeT K IHY,

0) He IWIOTHO MpUIeraer (MOBEPXHOCTD JAHA pedpHcTas).
(Fa—Fs=7)

Omeem: kH.

Teno maccoit m = 2 xr u 06veMoM V' = 1 11 HaxoAMTCA B O3€pe Ha
riayouHe s = 2,5 M. Kakyro MUHUMAabHYIO paboTy HyXHO COBEPIIUTH
IIpH €ro NoAbeMe Ha BbICOTY H = 3 M Ha/l NOBEPXHOCTBIO BOJbI?

Omeem: . Tk,

.AdpOcTar, HANOJIHEHHHIH ra30M C IUIOTHOCTBIO Py = 0,5P5057, HIMEET

noasemHyto cuny Fy = 400 H. Halinure noabeMHyIO CUly, €CTH Ha-
MOJIHMTh a3pOCTAT ra30M C ILTOTHOCTBIO Py = 0,6p,4;.. Macca 06omoy-
ku M= 100 xr.

CnMrok cnnaBa IByX META/LTOB (30JI0TO H M€/Ib) C IUIOTHOCTSMH P, U
pu MMeeT BeCc B Bo3ayxe P, a B Boae P,. Haiinutre maccy 3o50T1a B
cautke. CunTaiite, 4T0 00LEMBbI aJAUTHBHEI.

Bona Becom P =40 H (p = 1000 KI‘/M3) HaMTa B 1Ba KOHHYECKUX CO-
Cyla C OMHAKOBBIM YITIOM HAKIOHA CTEHOK, IUTOLIATH AHA KOTOPHIX
paBHbI S = 100 M’ 1 Sy =200 cM” (eMm. pHc.). YPOBHH XHAKOCTH Ha-
xonATcs Ha Beicote A = 20 cm. Haiiaute pasHOCTh CHJ, C KOTOPBIMH
YKHIKOCTB JeHCTBYET Ha GOKOBBIE CTEHKH COCYZIOB B 000HMX CITydasx.
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1.

§18. 3axoH mocTosHCTBA MOTOKA )KHAKOCTH B TPyGe.
3aBHCHMOCTD [1aBJIeHHS KHIKOCTH OT CKOPOCTH ee TeYeHHs

CkopocTb TeueHHS BOAbI B IIHPOKOH 4acTH TpyOsl 10 cm/c. Kakosa
CKOpOCTb €€ Te4eHUS B y3KOH 4acTH, JTHaMeTp KOTOpoi B 4 pasa

MEHBILIE AUaMeTpa LHPOKOH yacTu?

Omeem:

M/c.

Immunapudeckuit cocyn Beicoroit 40 cm, crosiui Ha crone, 3aroj-
HEH J0Bepxy Bonoi. B 60koBoO# cTeHke cocya UMEIOTCS TPH MaJIbIX
OTBEPCTHUs Ha paccTosHuH, 10 cM (nepsoe), 20 cM (BTopoe) u 30 cm
(Tpetbe) OT moBepxHOCTH crTona. Yepes oTBEpCTHSA BBITEKAaeT BOJA
(cM. puc.). U3 kakoro oTBepCTUs CTPYs BOABI JOCTUTHET NOBEPXHO-
CTH CTOJIa Ha HaHOO/IBIIEM PAaCCTOSHHUH OT COCYAa? YKaKHUTE HOMED

OTBECPCTHA.

Omeem:

S~
e

CkopocTb TedeHHs BOJIbI B TpyOe paBHa v. Kak H3MeEHATCS NaBjieHHE
M CKOPOCTb TeUYEeHHs B TpyDe, eclid 3aMeHHTh TpyOy Ha Oosee IMpoO-
Kyto? JIng xaxnoi BeJHYHHBI OMpeeTHTe COOTBETCTBYIOIHH Xapak-

TEP H3IMEHCHHUA:

1) yBenuuuBaercs
2) yMeHbUIaeTCA
3) He HU3MEHACTCA

JABJICHHC

CKOPOCTb T€UEHHUA
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C Kako#H CKOPOCTBIO BBITEKAET KHAKOCTb 3 MaJICHbKOTO OTBEPCTHS,
KOTOpO€ HaxOOMTCA BHHM3y cocyAa (cM. puc.)? Beicora >KHAKOCTH
paBHa 1 =1 M. OTBET OKpYTJIMTE [0 AECATHIX.

Omeem: Mm/c.

JlBe MaHOMeETpHUYECKHe TPYOKH YCTAHOBJICHBI HAa TOPH3OHTAIBLHOM
TpYO€ NEPEMEHHOTO CEYEHHA B MECTAX, I1€ CEYEHHA TPYOBI paBHBI S)
u S, (cM. puc.). Ilo TpyGe Teyer Boaa. Haiinute Maccy Boasl O, mpo-
TeKalolleH B ETHHHITY BpEMEHH Yepe3 ceueHHe TPYObl, EClH pa3HOCTh
ypOBHel BOAbl B MAHOMETPHYECKHX TPyOKax paBHa A.
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MOJIEKYJISIPHASA ®U3UKA
A TEPMOJUHAMUKA

MounekyasapHas puznka

§19. OcHoBHbIE M010KEeHHS MOJIEKYIAPHO-KHHETHYECKOii
TeopuH. Macca H pa3Mepbl MOJIeKY.J1

1. VKamee, KaKO€ SABJICHHUC INOATBEPKIACT CICAYIOILIHC MNOJOXCHHA

MKT:

A) MOJIeKyJbl HAXOOATCA B He- 1) ucnapeHue KHIKOCTH
INPEPLIBHOM  XaO0THYECKOM 2) KpHCTaLIM3anus
JBHXEHHH 3) coxpaHEeHHE TBEPIABIMH

b) Mexay yactunamu cyuect- TenaMH GopMbl 1 o6beMa
BYIOT CHJIBl NPUTAKEHUA H 4) OpOYHOBCKOE JABHXEHHE

OTTAJIKHBaHHUA, XapakTep
KOTOpBIX 3aBHCHT OT pac-
CTOSAHUA MEXIY HUMH

Omeem: | A b

2. BriGepurte 1Ba BEpHBIX YTBEPIKACHHUA.

1) Mexny MonekylamM TBEpAOTO Tella AECHCTBYIOT TONBKO CHIIHI
NPUTOKEHHS.

2) Ilpu nepexone BerecTBa H3 XHIKOTO COCTOAHHA B razoobpasHoe
CHJIBI B3aUMOJICHCTBHS MEXTY MOJIEKYJIaMH YMEHBIIAIOTCS.

3) Monexynel 1000r0 BEILIECTBA H MPHTATHBAIOTCS, H OTTAIKHBAKOTCS.

4) Tun peACTBYIOIMX CHJI 3aBUCUT OT arperaTHOro COCTOSHHS Be-
IECTBA.

Omeem:

3. BriOepute 1Ba BEPHBIX YTBEPKAEHHUA.

1) Bce BemecTBa COCTOAT U3 MOJIEKYIL.
2) Mexny BceMH 4aCTHLAMM BelECTBa AEHCTBYIOT I'PaBHTalHOH-
HBIE CHJIBL.
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8.

3) B mo0oM arperaTHoM COCTOSHHMH BEILECTBO HE SBIAETCS CILIOLI-
HEIM., :

4) Cunbl IPUTSKEHHS MEXKAY YaCTHLIAMH BELECTBA BCETla MEHBLIE
CHJI OTTAJIKUBAHH.

Omesem: D—__]

Kakoa Macca 50 Momp yrmekucioro rasza? MomspHas Macca
COy: M=44 107 kr/mon.

Omeem: KT.

Kakoe KOJIHYECTBO BELECTBA COAEPKHTCA B AMIOMHHHEBOI OTIMBKE
maccoit 108 1? M, =27-107 kr/mois.

Omeem: MOJIb.

BriOepHTe 1Ba BEPHBIX yTBEPKICHHS.

1) Monb Boopona COOEP)KHUT MEHBLLE MOJIEKYJI, YEM MOJIb BOABI.

2) Moune BoIBl M MOJb BOAOPOAA COAEPHKAT OAUHAKOBOE YHCIO MO-
JIeKyI.

3) Mous Bonopona COREpXHT MEHbIIE aTOMOB, YEM MOJIb BOJEI.

4) Mosb Boabl H MOJIb BOJOPOAA COAEPHKAT OAHHAKOBOE YHCIIO aTo-
MOB.

Omeem: D:l

Kaxosa macca 9 - 107 Monekyn azota? M, = 28 - 107 kr/Mous.
No=6" 102 moms .
Omeem: I.

VCTaHOBHTE COOTBETCTBHE MEXAY GH3HYECKUMH BeHYHHAMH H
dopMyaaMH, MO KOTOPBIM 3TH BETHIMHBI ONPEACIAIOTCA.

1) 4) A-m

< |3

2) N 5) M
NA NA
14

3)N

KOJIHYECTBO Macca aToMa MoJIsIpHas
_BEILECTBA (Moexybl) Macca
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9.

10.

11.

12.

13.

14.

15.

1.
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Brruncinre Maccy Mosieky:sl yriaekucioro raza CO,.

Omeem: x 107 kr.
KakoB o6wvem 10 mons prytu? ILiotHocts prytH 13,6 - 10° kr/ivt’.

Macca mons prytu 0,2 kr/mMoB.

Omeem: J.

B rabnnue MenneneeBa okoso aseMeHTa Ar yka3aHsl ABe LUQDHI,
18 u 40, {Ar. UeMy npu6IH3HTENLHO PaBHA Macca aTOMa aproHa?

Omeem: x 1072 kr.,

Ouenute pasmMep a Monekylsl BoAsl (MOJSpHas  Macca

18 - 107 kr/MoJIb, IIOTHOCTD p=1000 —]9; ). OTBeT OKpYyT/IHTE A0 Je-
M

CATBIX.

Omeem: x 10710 m.

OueHnre KOHLCHTpAaHIO CBOOOIHBIX 3JICKTPOHOB B ME€IH, NoJiarasd,
YTO Ha OJHH aTOM INPUXOIHTCSA OIHH cBOOOAHBIH JJICKTPOH. Inot-

HOCTb ez p =8,9-10° 5, M= 64 - 10 kr/mons.
M

Haiigute MosspHy0 Maccy ra3oBoi cMecHd, OMM3KOH 1Mo COCTaBy K
aTMochepHOMY BO3JyXY, B KOTOPOii Ha JOJI0 a30Ta npuxoautcs 60%
Maccel, a Ha 10110 kuciaopoaa 40%.

Ckonbko yacTuI] cojepkaT 7 I HanoJOBHHY AHCCOLHHPOBAHHOTO
asora? MonspHas Macca MonekysipHOro azora M = 28 r/MoJib.

§20. Uaeanbubiii raz. OcHOBHOE ypaBHeHHe
MOJIEKYJIIPHO-KHHETHYECKOH TEOPHH HAEATLHOr0 rasa

CpaBHHTe JaBJICHUS p| BOAOPOJA H p; KHCIOPOAA, €CIIH KOHIEHTpALMS
ra30B H HX CPeJHEKBaipaTH4YHbIE CKOPOCTH OJMHAKOBEL (D2 / py = 7)

Omeem:



2.

Bo CKO/MIBKO pa3 yMEHBIUMTCA JaBJICHHE ra3a, €Cjd KOHLEHTpaLus
€ro MOJIEKY] YBEIHYHMTCS B 3 pas3a, a CpeaHss CKOPOCTh MOJEKYI
yYMEHBIIUTCA B 3 pa3a?

Omsem:

3. T'a3 HaxoaHTCcs B cocyne noj nopmHeM. Kak M3MeHATCS JaBiIECHHE,
TEMIIEPATYpa U IUIOTHOCTh T'a3a B Pe3y/IbTaTe YMEHBIUEHHS €ro 00b-
eMa B 3 pa3a U YBEJIHYEHHUS CpelHeH KHHETHYECKOH 3HEPTUH €ro Mo-
JeKyn B 2 pa3a?

1) ymeHbluuTcs B 2 pasa
2) ysenuuMTCs B 2 pasa
3) yBemuuutcs B 6 pa3
4) yBenuuutcs B 3 pasa
5) ymenuuurcs B 1,5 pasa
6) ymeHbmHUTCA B 3 pasa
JIaBJICHHE TeMIepaTypa IUIOTHOCTB

4. B Bo3nyxe KOMHaThl HaXOmsATCA MOJIEKYJBl KHCIOpOIa, BOAOPOAA,
a30Ta M JApYTrHX ra3oB. BeiGepuTe 1Ba BEpPHbIX YTBEPKICHHUS.
1) Monekynsl Bogopona ABHKYTCA OBICTpee OCTaNbHBIX.

2) Monekynbl a30Ta ABHXYTCA GBICTPEE OCTAIBHBIX.

3) Mouekynsl KHCIOpOa ABHKYTCA MENIEHHEE OCTATIbHBIX.
4) CKOpOCTH BCEX I'a30B OAHHAKOBbI.

Omeem: [__|__]

5.  Onpe/enuTe MIOTHOCTh KHCIOPOAA Po TpH aasiesuu 1 - 10° Tla, ec-
JIK CpCAHEKBAAPaTHYHAasA CKOPOCTb €TI0 MOJIEKY paBHa 1 - 10° m/c.
Omeem: KO/M.

6. KaxoBa cpeqHexBagpaTHYHAst CKOPOCTh ABHXKEHHS MOJIEKYII rasa, ec-

MM, MMes MacCy 6 Kr, ra3 3aHMMaeT o6beM 5 M’ MNpH JaBICHHH
100 xI1a?

Omeem: M/c.
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7. HpeanobHblii ra3 HarpeBaloT B 3aKpbITOM cocyie. Onpeaenure, Kakoi u3
rpa¢UKOB COOTBETCTBYET 3aBHCHMOCTH (PU3HYECKOH BENMYHMHBI X (1aB-
JIEHUE, KOHLICHTPALMA Wi CPEIHEKBAIPaTHYHAs CKOPOCTh) OT CPEAHEH
KHHETHYECKOH IHEPTUH NTOCTYTIATENHHOTO ABHXKEHHUS MOJIEKYII.

X X X X
// 1/
/ . B
E E

E
1) 2) 3) 4)

JaBJICHHUE 'KOH[IGHTpaLlHH CpeaHEe KBaIIpaTH‘IH;dﬂ CKOpOCTb

iy

8. OnpenenuTe CPeNHIOW KHHETHYECKYIO BSHEPTHI0 MOJEKYJI OIHO-
aTOMHOTO ra3a npu Temneparype 27 °C.

Omeem: x 107 JThx.

9. Kako# u3 rpagMKOB COOTBETCTBYET 3aBUCHMOCTH JABJICHHS, OKa3bl-
Ba€MOT0 HIEANLHBIM ra30M Ha CTEHKH COCYyJa, OT CPEJHEH KHHETH-

YeCKOH HEPrHH MOCTYNATeNBHOTO ABH)KEHHA MOJEKYJ NMpH MOCTO-
SHHOM 00neme?

p p p p

o | 4 4
E E E
1) 2) 3) 4)

Omeem: |:|

10. BriGepute 1Ba BEpHBIX YTBEPXKJICHHS.

vy

a3 MOXXHO CYMTATh HAEAIBHBIM MpPH CJIEIYIOIIHX 3KCTPEMabHBIX
YCIOBHAX:

1) BbICOKas TeMneparypa

2) BBICOKOE AaBlIEHHE ra3a

3) GoubiIoii 3aHHMAaEMBIH 00BEM

4) BbBICOKas KOHUEHTpalys YacCTHLL

Omeem: I—__—]:
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1.

12.

13.

14.

15.

16.

17.

OueHHTE YHCIIO YIapoB MOJIEKYN BO3IyXa B CEKYHAY (CUHMTAHTE, YTO
BEKTOPHI CKOPOCTH BCEX MOJEKYJI MEPIEHAHKYIAPHBI CTEHKE), PHXO-
JSIMXCS Ha | cM” I0BEPXHOCTH CTEHKH [PH HOPMANBHBIX YCIOBHAX.

Omeem: - 10%,

Onpenenurte KOHLEHTPALUMIO MOJEKYJI aproHa NPH HOPMAJIbHBIX YC-
JIOBHSX.

Omeem: S 10% M,

VineabHblii 0JHOATOMHBIN ra3 npH aasienun 10° Tla 3aHuMaet 06b-
em 100 M. KakoBa cyMMapHasi KHHETHYECKas SHEPTHs €r0 MOJIEKYI?

Omeem: M]Dx.

B 6annone nox nasienuneMm p = 0,6 - 107 Ia Haxoautes v = 12 Mob
nieanbHOro raza. Onpenenure o6beM OalnoHa, €CIIH CpeTHsA KHHeE-
THYECKAss JHEPTHs TEIJIOBOrO JBHXKCHHA MOJIEKYJIBI ra3a paBHa
E=623-10" Ik, Na= 6,02 - 10” moms ' .

Omeem: J.

JBa OIMHAKOBBIX TEMJIOH30JIMPOBAHHBIX COCYHA, COAEPHKAILHE OAUHA-
KOBOE YHCJIO MOJIEKYJT a30Ta, COEHHEHBI KpaHOM. B mepBoM cpenHss
KBajIpaTHYHas1 CKOPOCTh paBHa vy = 565 M/c, BO BTOpoM 1, = 707 M/c.
Kpan otkpriBator. Uemy Oyner paBHa cpenHEeKBaJpaTHYHasA CKOPOCTh
MOJIEKYJI, TIOC/IE TOTO KaK YCTaHOBHUTCA paBHOBeCHE?

Ipw Bpamennu mpubopa lltepHa ¢ yacroroii 45 I'ui cpenHee cMmeleHne
nosocku cepebpa, o0ycloBieHHOE BpalleHHeM, cocTaBinuio 1,12 cM.
PazHyChl BHyTPEHHETO M BHELIHETO [IH/IMHAPOB COOTBETCTBEHHO PAaBHBI
1,2 cM u 16 cm. Haiigure cpennexBaapaTHiHyt0 CKOPOCTh aTOMOB Ce-
pebpa M3 JaHHBIX ONBITA U CPAaBHHTE €€ C TEOPETHUECKHM 3HAUCHUEM

v, "
—2HL | eC/M TeMIepaTypa Hakana IulaTHHOBOH HUTH paBHa 1500 K.

Ureop

ITnoTHOCTE ra3oo0pa3sHOro rejivsd NpH HEKOTOPOM JIaBJIEHHWH U TEM-
nepaType paHa 0,4 Kr/M°. B 3THX e YCIOBHSX CpeIHAs KBaJapaTuy-
Hasg CKOpPOCTb XaOTHYECKOTO JBH)KEHHS MOJIEKYJIBl BOZOpOJA
1000 M/c. MonspHast Macca renus Mg, = 0,004 kr/monb, Boaopo-
Ja— Myop = 0,002 xr/Monb. Onpenenure KHHETHYECKYIO SHEPTHIO
Xa0THYECKOIo ABH)KEHHA BCeX Monekyn renus (B k/[k), comepika-
LMXCSA B 5 M’ [IPH 3THX YCIOBUSIX.
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18.

Monekyna kuciaopoaa, yaapHMBIIMCE O CTEHKY COCyla, mepeaana ei
oB XM

c
€Clld CKOpPOCTh JAaHHOM MOJIeKyNbl ObUIa HampaBlieHa IOJ YTJIOM
a=30° kK CTEeHKE M paBHANACh MO BEJIMYMHE CPEIHEKBaAPaTHYHOM
CKOpOCTH.

ummynsc p =3,15-1 . Haitzure Temneparypy rasa B cocyae,

§21. TennoBoe paBHOBecHe. TeMnepaTypa H ee H3MEpPEHHE.
3akon /lanbToHA. YpaBHeHHe COCTOSIHHS HI€aJbHOIO ra3a

1.

2.

106

Kakoe nameHnenne temneparypnl At (B rpagycax llenbchs) cooTBert-
CTByeT HarpeBy Ha 27 K?

Omeem: °C.

JaBieHre naeanpHOro rasa p = 2,76 Mlla, kOHUEHTpaLHs MOJIEKYJ
ng=5- 10 M. KaxoBa Temneparypa rasa?

Omeem: °C.

Bo3zayx B cocyne COCTOMT M3 CMECH r'a30B: BOAOPO/a, a30Ta, YIIIEKH-
cJ0ro rasa. BeibepHTe 1Ba BEPHBIX YTBEPIKICHHS.

1) Ilpu TemsoBOM paBHOBECHH BCE MAaKPOCKOMHYECKHE MapaMeTphl
y 3THX ra3oB (mapliMaibHOe AaBlieHHe p, 00beM V, TeMnepaTypa
T) Bcerna 0JMHAKOBBI.

2) TIlpu TenoBOM PaBHOBECHH TEMIIEpaTypa BO BCEX TOUKAX COCyla
OJIMHAKOBA.

'3) CpenHsas KUHETHYECKAs DHEPrus MOCTYNATENILHOTO IBHXCHHs

OJHO# MoJIeKynbl Bogopoaa 60ibliie, 4eM y APYTHX ra3os.

4) KoHueHTpalysa 4YacTHL HAMMEHbIIAs y ra3a MEHbIIEH MacChl.

5) Ilpu yBenuyeHHH TeMIepaTypbl MaplLManbHbIE NABICHHS I'a30B
BO3PACTYT B OZHO H TO € YHCJIO pa3.

Omeem: [:l:‘

CpenHsa KBajpaTH4Has CKOPOCTb MOJIEKYJ MACAJIBHOTO Tra3a IpH
0 °C Ucp.xe =460 M/c. Kakoe 4HCIIO MOJIEKYJT COAECPKHTCA B 4 T 3TOTO
raza?

Omeem: - 107,



5. Bo ckonbko pa3 cpeaHss KBaapaTHYHas CKOPOCTh MOJIEKYN KHCIOPO-
Ja MeHblIe cpelHed KBaJApaTHYHOH CKOPOCTH MOJIEKYN BOIOPOa,
€C/IH TEMIePATypPhl 9THX ra3oB OUHAKOBHI? (Vy, / Uy, =?)

Omeem:

6. Ilociae Toro kak B KOMHaTe NPOTONMJIH I€Yb, TEMIEpaTypa IOAH:A-
nacek ¢ 15 no 27 °C. Ha ckonbko NpOLEHTOB YMEHBIIMIOCH YHCIIO
MOJIEKY B 3TOi KOMHaTe?

Omegem: %.

7. HneanbHBIH ra3 ckMMaloT TakMM 00pa3oM, 4TO BBINOJIHAECTCS: COOT-
Howenne pV> = const. Kak NpH 3T0M H3MEHSIOTCH TEMIEPATYpa,
JaBlIcHHE, 00beEM?

1) yBennumBaercs

2) yMeHbluaeTcs

3) He U3MEHAeTCA

TeMIeparypa JIaBJICHHE 0o0BeM

8. Tpu onuHaKOBBIX cocyna COoeAMHEHB! TpyOkaMH ¢ KpaHoM. IlepBrrii
COCYI COAEPXHT 2 MOJIb BOOOpOIa, BTOpoi — 1 MOJb renavs, Tpe-
i — 1,5 Monb aproxa. )

Kak M3MEHHUTCS JaBlieHHE B KaXIOM COCYAE MOCj€e TOro, KaK KpaHbl
otkpoioT? TeMneparypa HeM3MEHHa.
1) ysennuurcs
2) yMEHbBUIMTCS
3) He U3MEHHTCA
1-#t cocyn 2-ii cocyn 3-i1 cocyn
9. B 6amnon emxocTeio ¥V = 8 1 noMecTHIH m; = 1,4 KT a30Ta MpH TeM-

neparype #; = 227 °C. Ha CKOIbKO H3MEHHTCH JaBJICHHE p; a30Ta B
6annone npu noseiueHnH Temneparyph At = 100 °C, ecin 80% a3o-
Ta OyAeT BHITyLIEHO?

Omeem: MIla.
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10.

1.

12.

13.

14.

108

B 3akpriTOM cocyle BMECTHMOCTBIO 2 M naxommrcs 280 r asora
(=28 - 107 kr/mo1b) 1 320 r kuciopona (p = 32 - 10~ kr/mMon).
YeMmy paBHO fmaBlieHHE B TaKOH ra3oBOH CMecH NpH TemIepaType
16 °C?

Omeem: klla.

JBa 6ajona oobemaMu 4 1 ¥ 6 11 coequHeHb TpyOKoH ¢ kpaHoM. B
nepBoM OajutoHe HaxomuTcsa 1,5 Monp KucIopoAa HOJ AaBIEHHEM
200 xIla. Bropoii myct. OnpenenuTte OaBleHHE B COCyAax MocCie
TOro0, KaK OTKPBUIH kpaH. 7 = const.

Omeem: kl1a.

Hapn remseM npoBoAAT 3aMKHYTHIH mpouecc (CM. puc.). MuHHMalb-
Hbli 00beM rasa paBeH Vi, = 12 1. Uemy paBHa Macca renus?

TTla d

p, xIa ) 3
250

|

|

|

150 - I

I I

| . |

200 T.K
Omeem: r.

JlBa omuHakoBBIX OannoHa conepxar ras npH ¢ = 0 °C. bauionsl co-
eJIMHEHBI Y3KOi rOpH30HTAILHOH TpyOKo#H auameTpoM D = 5 MM, 1o-
cepelMHE KOTOPOH HaxomHTCA Kamenbka pTyTH. Kanmenbka aenaur
BeCh COCYA Ha 2 4acTH obbeMamu mo V = 200 cM°. Ha kakoe pac-
CTosiHHE d NEepPeMECTUTCs Kamelbka, eClIH OAWH OalIoH HarpeTh Ha
At=2 °C, a apyroii Ha CTolbKo Xe oxuaguts? U3MeHeHHneM obnbe-
MOB COCYZIOB npeHeOpeyb. OTBET OKPYIIUTE A0 JECATHIX.

Omeem: CM.
BosmywHeii mwap pagpycoM 5 M 'yIep:KHBAeTCs BEPEBKOH, MacCoOH
KOTOpOi MOXHO mpeHeOpedyb. Ha CKOIBKO H3MEHHTCS HATSIKCHHE

BEPEBKH MPH MOBBILIEHHH TeMIepaTypsl Bozayxa ¢ 7 go-27 °C? Ar-
Moc(epHOe JaBIeHHE HOPMAIBHOE.

Omeem: H.



3. VYkakuTe HOMEP TOYKH B KPyroBoM mporecce 1-2-3—4 nas uieans-
HOTO ra3a MOCTOSHHOW Macchl (CM. pHC.), uMerolel HanGoIBUIyIO

TEMIIEpaTypy.
ph
1 > 2
4 - 3
vV

Omeem: l:l

4. CocTosiHME MACATBHOTO ra3a IOCTOSHHOH Macchl H3MEHAETCS B COOT-
BetcTBUH ¢ rpaduxom V(7).

V4 B
C
Ale*D
'
7
// >
T

KakoB xapakTep H3MeHEHHs JaBJIeHUs Ha y4acTKax rpapuka?

1) yBenuuuBaercs
2) yMeHbHIaeTCH
3) He u3MeHseTCA

A-B BC C-D D-A

5. Jlo xako# TeMmepaTypsl HY)KHO HarpeTh BO3AYX, HAXOMALIMHCS MOJ
HE3aKPETUIEHHBIM MOPIIHEM, B3AThIN NpH ¢ = 20 °C, 4To6bl €ro 06beM
YABOHIICS, €CH JaBJICHUE OCTAHETCS MOCTOAHHBIM?

- Omeem: °C.

6. Bo cKOABKO pa3 YBEIHYHTCS JABJACHHE B 3JCKTPUYECKOH NaMIIOUKeE,
HAroOAHEHHOH ra3oM, €Ci MOCJe €€ BKIIOYEHHS TeMIlepaTypa rasa
noBeicHaack oT 15 no 300 °C7 OTBeT OKpYTJIHTE 10 LETbIX.

Omeem:
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7. Ta3 marpeBaioT oT Temnepatypsl £ =37°C 10 TeMnepaTyphl
t, = 127 °C npu noctosiHHOM aaBieHuH. Ha cko/ibko MpoLeHTOB yBe-
JIHYUIICS ero 06beM? ’

Omeem: %.

8. T'a3 coepuiaer kpyrosoi mpouecc (cM. puc.). B kakoii Touke ero
TEMIIEPAaTypa MaKCMMalpHa?

)
P 3

XY

Omeem:

9. B Gannose coaepxwurcs ras npu temneparype ¢ = 100 °C. Jlo kakoit
TEMIIEPATYPHI f, HYXKHO HarpeTh ra3, YToObl JaBjieHHE YBEIHYUIOCH B
2 pa3za? baJiioH 3aKpsIT.

Omeem: °C.

10. Ha pucyHke npencrasieHs! ABa rpaduka H30MNPOLECCOB i pa3HbIX
HOpLHH ra3a B OTHOM U TOM ke cocyae. Kak oTHOcATCA Macchl rasa
(m)/m3), ecnu yribl HaKIOHA 3THX TPadHUKOB K OCH TEMIIEpATYp paB-
HH o, = 30° 1 a, = 60°7?

pA

Omeem:

11. Ha rpaduxax 3aBucuMocTH p(7) uAeanbHOro rasa IpeicTaBAEHBI
M30XOpBI BOAOPOAA, MU H aproHa, HaXoJSIUXCA B OJHOM Oaio-
He. Macchl ra3oB oauHakoBbl. Kako# rpaduk cooTBETCTBYET aprony?
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Omesem:

T

12. Kak H3MEHAIOTCA JaBJICHHC, KOHUCHTpALUA MOJICKYJ] H IJIOTHOCTh
rasa rnoj rnopuHeEM 1npH €ro H30TCpMHIECKOM CXKaTUH?

1) He u3MeHsieTcs

2) yBenUYMBAETCH

3) yMeHblIaeTCs

AaBJICHHEC

KOHIICHTpALIUA MOJIEKYJI

TeMIeparypa

13.

14.

YcTaHOBHTE COOTBETCTBHE MEXY H30IPOLIECCAaMH, POBOJIHMBIMH C
UACATBHBIM Ta30M HEW3MEHHOHW Macchl, U (hOPMYJIaMH, KOTOPBIMH
3TH NPOLECCHl MOXHO omucath (N — YHCIIO 4acTHL, p — AaBlIeHHe,

V — o6bem, T — abcommoTHas TeMIepaTypa).

I[MTPOLECCHI

A) un3obapHblii poriecc
B) wusorepmuueckuii npouecc
B) wu30x0pHBIi nporecc

DOOPMVJIbI

1) P const
T

2) 14 = const
T

3) pV =const

4) pT =const

Omeem: A

Bo ckoibko pa3 yBCJIHYHUTCS OABJICHHC BO3JyXa B LHWJIMHAPE, €CJIH

NOpILIEHb IEpEMECTHTS Ha L/3 BieBo (cM. puc.)?

Omeem:
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15.

16.

17.

18.

19.

114

Co nHa BOjOEMa MOAHMMAeTCA My3bIpek Bo3ayxa. Bo ckosbko pas
YBEIMYMUTCS CHJIA, BHITAJKHBAOMIAS €r0 M3 BOJbI, IPH YMEHBLICHHH
ray6uHsl h Ha 72%? h = 50 M.

Omeem:

Ha kaxo#i rinyOune paguyc ny3sipbka Bo3ayxa Ha 75% MeHblueE, yeM

Yy NOBEepXHOCTH Boabl? M3MeHeHHeM TeMIlepaTypsl BOAbI NpeHeO-
5

peds, aTMocdepHoe naBiieHHe py = 10° [1a.

Omeem: M.

I'a3, 3aHuMalromuMid npuH HEKOTOpoH TemmepaType 1| M OaBJICHHUH
p1=0,3 MIla o6veM V| = 1,2 1, H30TEpMUYIECKH CKUMAIOT A0 00be-
Ma V, U [IaBleHHUs p,, Nociie 4ero W3o00apHO M3MEHSIOT 06beM 10
V3=4,5 n, ysenuuus nepBOHavyaIbHY0 TeMnepatrypy I; B 2 pasa.
Haiinute koHeUHOE AaBJICHHUE ps.

Omeem: klla.

CxonbKO PTYTH BOHIET B JIeXkKalIMi TOPH30HTANBHO CTEKJISIHHBIN
OaJIOHYHK 00OBEMOM 5 CM3, Harpetslii ao #; = 200 °C, npu ero ocThI-
BaHuU 10 f, = 16 °C, eciu MIOTHOCTH PTYTU MpPH ¢ = 16 °C paBHa
p=13,6- 10 kr/mM™?
Omeem: I.
TemmepaTypa HaeaibHOro rasa B cocrosHud 1 Obuia Ty UeMy paBHa

TeMIepaTypa B COCTOSHHH 3 Mocie OCyLEeCTBIEHH s npouecca 1-2-3,
H300paXeHHOTO Ha Auarpamme p—V (cMm. puc.)? Tp = 400 K.




20.

21.

22,

23.

JlBe OTKpBITHIE C 00OMX KOHLIOB TPYOBI IHa-
MmetpaMH d) u d, (oTHOCsuumMucs Kak | : 3) co-
CTBIKOBaHBI MexAy co0oil. B HHUX BCTaBJICHBI
COEJIMHEHHBIE CTEP)XKHEM MOPIIHH (CM. pHC.),
koropsie npH Temneparype 7, = 300 K Haxo-
JATCA HAa OJMHAKOBOM PAcCCTOSHHH OT CTBIKA
Tpy6. Ha ckonbko rpagycoB Hao MOHU3UTE TEMIEPATYPY rejius Me-
Ky MOPLIHAMH, 4TOOBI Gonbuinii cMecTHics 1o ymnopa? Tpenuem
npeHeGpeyb.

d>

I[umHApUYecKHid cocya BhICOTOH 2 = 1 M A0

MOJIOBHHBI 3aM0JIHEH PTYThIO U TEPMETHYHO 3a-

KPBIT KPBIHMIKOH ¢ CU(OHHOH TpyOKOii, 3amnosn-

HeHHOH pTyThio. TpyOka rMeeT KoseHa paBHOH

JUIMHBl M TIOYTH JIOCTMraeT JAH#a cocyja

(cM. puc.). Hackonbko TNOHU3HUTCS YpPOBEHb

PTYTH 3a BpeMs ucTeueHus? HauanbHoe naBneHHe BO3MyXa B COCYyAe
coBnazaer ¢ arMocgepHeM (H = 750 MM pT. CT.).

3anonHeHHBIH ra3oM noa AasieHueM p = 0,1 aTM repMeTHUHbIN LH-
JMHAPHYECKHI COCyH pa3ZeneH IONojaM TOHKHM IMOPIIHEM Maccoi
5 xr. Cocy]1 NOJOXKWIH FOPU3OHTAIILHO Ha TEJIeXKY, KOTOpas Hayana
IBIDKEHHE C yCKOpeHHeM a = | M/c’. Ha Kakoe MakcHMaibHOe pac-
CTOSTHHE CMECTHJICS NpH 3ToM nopmenb? JinuHa cocyga — 80 cm,
II01UA b NOTNEPEYHOro ceyenus — 10 em’.
B ropH30HTaIbHOM LHIHHIPHYECKOM OTKPBITOM COCYZE Ha paccTos-
Huax x; = 10 cM 1 x; = 30 cM HaxoasATcs ABa nopiuHs (cM. puc.). B
4acTH A HaXOOUTCs BOIAHOM Map MOA JAaBleHHEM py/2, B YacTd B —
a30T [IPH TaKOM XK€ JaBJieHHH U Tako# ke Temneparype 100 °C. Ilpa-
BBIH nopuieHs nepememarot Ha 2 cM. Ha kakoe paccTosHue nepeMec-
THTCA JIeBblit nopiieHs? ATMocgepHOe NaBIeHHE PaBHO Py, TPEHHEM
H H3MEHEHHEM TEMIIEPATYPhI MPEeHEOPeYb.

A B

X1

-

X2
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3.

116

Tepmonnnamunka

§23. BHyTpennsns Heprus. 3aKoH COXpaHeHHN YHEPIruH

B TepMoaHHaMuKe. /IBa cocofa A3MeHeHHus
BHYTPEeHHeH HepruM: Temjionepenaya u pabora

Ykaxurte npa BCPHLIX BapHaHTa NPOJODKCHHSA BbICKA3BIBAHHA. Us-
MCHCHHC BHyTpeHHeﬁ 3HCPIruH BE€UICCTBA MPOUCXOAHUT NPpH

1) H3MEHEeHHH CKOPOCTH COCya C ra3oM

2) coBeplueHUH Haj ra3oM paboThbl 6€3 H3MEHEHHS €r0 CKOPOCTH
3) u3MEHEHMH BBICOTHI Haj 3eMneil '

4) H3MEHEHHH arperaTHoro COCTOSIHUA

Omeem: I:l:l

Yemy paBHa paboTa, cOBepllIeHHas ra3oM MPH Mepexoj]e H3 COCTOs-
HU4 I B cocTosiHKe 2 (cM, puc.)?

p,Tla 4
400
OOL_-__+_i_I_+____
3 CIEERE
200 f -~
| | ] i
L e
! { ! ! .
1 2 3 4 5 "W
Omeem: Jx.

Ipyn n306apHOM MpoLIECCE KOHLIEHTPALKS MOJIEKY/ B COCYE yBEIH-
yypnach B 2 pa3sa. Kak wu3MeHunace BHYTPCHHAS 3HEPIrUs raza?
: (U2 /U = .—,) )

Omeem:

AproH M renuit paBHOH MacChl, B3SThIE MPU OJUHAKOBbIX JIABJICHHSAX,
Harpeéa}OT Ha 20 K npH nocTosHHOM JaBJieHHH. YKa)KUTE JIBa Bep-
HBIX yTBepxIeHus (4 — pabora rasa, AU — H3MEHEHHE €ro BHYT-
PEHHEH PHEPrUH).

1) Arex < Aapr 3) AUres = AUy

2) Aren > Aapr 4) AUren > AUapr

Omeem: l:l:l



15. Tloa Boaoit Ha rirybuHe & = 10 M OTJIOMHJIH HIDKHHH KOHEI[ 3anasH-
HOW CTEKJISHHOM NMpOOHPKH, U B Hee BoLLIO m = 2 r BoAbl. Kakum
ObLIO NaBiNEeHHE p) B 3anasHHOH NMPOOHpPKeE, €CIIM TEMIEpaTypa BOIbI
¥ Bo3ayxa oauHakoBa? O6beM npobupku V = 4 cM’, aTMochepHoe
nasnenne 10° Ia.

Omeem: k[1a.

16. Tlo pUCYHKY ONpeJeinTe OTHOIIEHHE MaKCHMaJIBHOTO H MHHHMallb-
HOTO 06BEMOB Trasa. ‘

A
PT 5 3
5p1 = —
|
|
|
{
|
P41 |
| _
0 Lol
T, 6, T

Omeem:

17. UwmmHapudeckas GaHka, BLICOTa KOTOPOi 7 = 45 cM, HallOJHEHHas
Ha 2/3 Bozoii, I1aBaeT B BOJIE TaK, YTO €€ Kpast HaXOAATCst BpPOBEHD C
MOBEPXHOCTHIO BOAHBI (CM. pHC.), TeMmeparypa Boasl t, = 7 °C. Oty
ke OaHKy ¢ BO3AYXOM, HarpeThiM 10 £, = 77 °C, norpyxaior B BOLy
BBepx AHOM. Ha kakyio riryOMHY HY)KHO MOrpy3uth 0aHKy, 4TOOBI
OHa [10cJIe YCTAaHOBJIEHHS TEIUIOBOIO PaBHOBECHS HE BCIUIBIBAIA U HE
Tonyna? AtMocepHoe aasnenne 10° Ia.

18. IlnoTHocTh cMecH aproHa Ar H kuciopoza O; mpH TeMmepaTrype
77 °C u nasnenun 1,6 - 10° Ta paBHa 0,6 kr/M’. KakoBa KOHIIEHTpa-
HHsA MOJIEKY] KHCIOopoaa B 3T0i cMecH?
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19. Ilnanery Maccoit M u muamerpoM D okpyxaeT razosas armocdepa
TIOCTOAHHOH IUIOTHOCTH, ToJIHKHHA atMocdepsl H (H<<D/2), Temie-
paTypa NOBEpXHOCTH IuianeTl 7. UeMy paBHA CpedHss MoOJipHas
Macca rasa p?

§22. Usonpoueccol B rasax

1. B KxakoM M3 H300paskeHHBIX Ha p—V-anarpaMme (CM. pHcC.) mpoueccax
TeMIlepaTypa ra3a IOCTOSHHOH Macchl yBelIHMuYHBaerTcs 0e3 H3MeHe-
Hus ero o0bema? YKaxute HOMEp CTPENKH.
_ 4
p A

3 ————p |

Xy

Omeem: ‘:’

2. Ha pucyHke npuBeaeH IHKIHYECKHH npoliecc, MPOBOAUMEIHN ¢ ra3oM
MOCTOSAHHOH MacChl.

Vi

0 T

VYKakuTe JBa BEPHBIX YTBEPIKACHHS.

1) IIMK7 COCTOMT U3 ABYX M30TEPM H JABYX H30XOP.
2) 1IMKJ COCTOMT M3 ABYX H30TEPM H ABYX H300ap.
3) Ha yuactke (3—4) naBneHue raza yBeJH4HUBacTCo.
4) Ha y4actke (1-2) naBieHHeE raza yBeJH4UBaETCA.

Omeem: [:::I
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8.

WpeanpHblii ra3 pacumupsiercs Npy NMPOBEICHHH Pa3iMUHBIX Ipolec-
coB. BeiGepHTe 1Ba MpaBUIBHBIX YTBEPXKACHHS.

1) Ilpu u3oTEepMHYECKOM pacUIMPEHHH BHYTPEHHSS DHEPrus rasa
U = const.

2) Ilpu aguabatHoM pacuidpennn AU yBenHMYHBaeTCs.

3) Ilpu uzobapHoM paciumuperun AU > 0. '

4) TIlpu uzoxopHoM npouecce AU = 0.

Omeem: ::I

Kakast u3 TO4YeKk COOTBETCTBYeT MAaKCHMAIbHOMY 3HAU€HHIO BHYT-
pEeHHEH SHepruu Ha rpauke H3MEHEHUS COCTOSHUA HIEaTbHOTO rasa
(cM. puc.)?

PA

A

Omeem:

Ha ckonpko npubau3uTensHo noBsiianack Obl TeMIepaTypa BOJbI B
HUKHEH 4acTu Bojonajaa BeicoTod 100 M Mo OTHOUIEHHIO K TeMIlepa-
Type BOJbl BBEPXY, €CJIH Obl BCS . .KMHETHYECKash SHEPrHsA BOJBI [PH
yAape 0 3eMJII0 peBpalalach B €€ BHYTPEHHIOI SHEPTHIO?

Omeem: K.

CocTosiHHE HIEAILHOTO OJHOAaTOMHOTO ra3a H3MEHSETCS COIJIacHO
rpadHKy (cM. puc.). Ha kakoM M3 y4acTKOB BHYTPEHHSS SHEPTUA raza
HE yMeHbIlaeTcs?

Va

Omeem:
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9. CocrosHHe HAeanbHOrO ra3a H3MEHsIOCh B COOTBETCTBHH C Irpadu-
KaMH Ha p—V-auarpamMmax (cM. puc.). Ha ckombko mkoyieii HaMeHe-
HHEe BHYTPEHHEH SHEPTHH B IIEPBOM ClTy4yae MEHbLIE, YeM BO BTOPOM?

p,1la g p,Ila i
2+ 2 2T 2
1
11 14+ 1
1 2 W 1 2 Vi
1) 2)
Omeem: k.

10. Ha pucyHke npuBeneHa 3aBUCHMOCTh 00bE€Ma HACANBHOIO raza Io-
CTOSSHHOM Macchl ot TeMmepatypsl V(7).

VA

o

Ny

BriGepHTe fiBa BEpHBIX YTBEPKICHHS.

1) Ha yyactkax 1-2 u 2-3 BHYTpeHHSsS 3HEPrHs rasa yBeJHYHBaeT-
cs 6e3 coBepieHUs ra3oM paboTsl,
2) Hayuactke 34 AU <0,4=0.

3) Ha yyactkax 3—4 u 4-1 BHyTpeHHss 3HEprus ra3a yMeHbIluaeTcs.
4) Hayugactke 2-3 AU >0,4=0.

Omeem: D:

11. Ha pucyHke noka3aHo, Kak H3MEHAETCS COCTOSHHE HAEaNbHOro rasa
NOCTOSIHHOM Macchl. Kak M3MeHSIOTCS Ha ydyacTkax mpouecca o0b-
eM V 4 BHyTpeHHs dHeprus U?
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T

BeiOepute 1719 KKI0ro ydacTKa COOTBETCTBYIOLIEE YTBEPHKICHHUE.

1) V yBennuuBaercs, U yMeHbIIaeTCA.
2) VysenuuuBaercs, U He H3MEHSAETCH.
3) V ymenbmaercd, U yBenuunBaeTcs.
4) V He usMensiercs, U yBennuuBaeTcs.
5) V ymenbuiaercs, U yMeHbLIaeTCH.

yuyacTtok 1-2 yJacTok 2—-3 y4dacTok 3—4

Ha pucyHke n300paxeHs! Ba 3aMKHYTBIX mpouecca abe u cbd.

PA

BribepuTe 1Ba BEpHBIX YTBEPKICHHA.

1) Paborta, koTOpYIO COBEpLIAET ra3, Gonpile B npouecce abc.

2) B npouecce cbd n3MeHeHHE BHYTPEHHEH SHEPIrHH MEHbLIE.

3) B ofoux mpomneccax pabora raza oxHHaKoBa.

4) B oboux mpoueccax M3MEHEHHE BHYTPEHHEH SHEPrHHM OAHHA-
KOBO.

Omeem: :]:l
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13.

WieanpHblil ra3 HarpeBaloT NPH [TOCTOSHHOM JIABJIEHHH, YBEIHYHBas
06BeM B 2 pa3a, 3aTeM H30TEPMHUYECKH CKHMAIOT [0 MEPBOHAYATBHO-
ro obsema. Kakoii u3 rpadukoB 3aBUCHMOCTH BHYTPEHHEH >HEpruH
OT 00bEMa XapakTepHU3yeT 3TOT npouecc?

U U U U
> | |7~
- o 7 _ rd _ _
V V V V
1) 2) 3) 4)
Omegem: :]

14. HpeansHblii raz npu HavansHoH TemnepaTtype 17 = 300 K 3anuMaer
o6beM V| = 20 1, HaxomsCh NOJ JaBICHHEM p| = 0,3 MIIa. I'a3 u3zo-
xopHo Harpeau 10 T, = 420 K, a 3atem uzo6apao — g0 73 = 510 K.
ITo pucyHky onpenenute, 4eMy paBHO U3MEHEHHE BHYTPEHHEH 3HEp-
I'MH ra3a, €cjM Hpolecc MpOBOAWNM ¢ | MOIb OAHOATOMHOIO rasa.
OTBeET OKPYTJIUTE 0 NECATHIX.

p A T2 3

_ T,

P2 3 !

|

D "_1— T] :

! I
| | -
i " vV

Omeaem: - kJDxk.

15. Haiinure pa6ory 4 (x[x) npu mepexone U3 cocTosHHA 1 B cocTod-

Hue 3 (CM. npeabIIyui puc.).
Omeem: kJx.
. 16. 10 MONb KHMCIOpOAAa M30XOPHO OXJaAWIH TaK, YTO €ro JaBleHHE
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YMEHBLIKIOCH B 1 Pa3, 3aTeM W300apHO HarpeiH J0 NEpBOHAYAIBHON
temnepatypel 7=500K. Tlpu o3toM ra3 cosepmun paboty
A =31,16 x/Ix. Yemy paBHO n?

Omegem:



17.

18.

19.

20.

21.

[No rpadukKy 3aBHCUMOCTH BHYTPEHHEH IHEPrHH HEKOTOPOH MacCsl

OJJHOATOMHOTO MAEAIBHOIO ra3a OT TEMIEPATyphl ONPEACIUTE KOMIH-
4eCTBO BEILIECTBA B JaHHOM rase.

U, x[lx 4

8000

6000

4000

2000

=V

200 400 T,
Omeem: KMOJIb.

Yemy paBHa paboTa, COBepIlIEHHAS HACATLHBIM OJHOATOMHBIM Ia3oM
TIpH IIepexoe U3 cocTosHus I B coctosHue J (cM. puc.)?

p.Ma}
40

30 5
20 /

10

Mo ycnoBHIO MpeablayIIeH 3a1a4d HaHaHTe H3MEHEHHE BHYTPEHHEH
9HEPIUH rasa IpH Nepexoe U3 COCTOAHHUA 2 B cocTosHue 4. Komuye-
CTBO ra3a BO BpeMs Ipoliecca He H3MEHAETCS.

A30T, HaxoAfIMHCA B COCyle IOJ, NOPIIHEM, HarpeBaloT, yBEIUYH-
Bas JaBJieHHe B oL = 3 pa3a Oe3 u3MeHeHUs oOneMa, a 3aTeM u3obap-
HO CXKMUMAIT, yMeHblIass 00beM B B = 5 pa3. Haligure oTHOleHHe
KOHEYHOH BHYTpEHHeH 3Heprum K HauansHo# U, / U).

B xBapTHpe B TeucHHE BPEMEHH T MOLIHOCTb OTOMMTENbHON CHCTe-
Mbl ObUIa MOBbIMIEHA HAa AN. 3a 3TO BpeMs TeMIepaTrypa Bo3Iyxa B
KOMHaTe NoBbiCHIach Ha AT. Ha CKOIBKO yBENHYMIIACH BHYTPEHHSS
9HEeprus BO3JyXa B KOMHATE, €C/IM JaBJICHHE 3a BpEMs T HE H3MEHHU-
Jocek? ‘
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22,

Jlan rpaduk npouecca B koopauHatax V-7, coBepiaeMoOro Han
1 Monb uaeansHOro rasa. Yemy paBHa pabota rasa 3a LHKI, €CIH B
COCTOSIHHM 2 ra3 3aHuMan oOpeM 20 5, HaXOAACh MOJ JABJICHHEM
50 xITa? Ha u3zo6ape o6beM rasa yBenuuuics B 3 pasa.

VA 9

Ny

§24. llepBblii 3aK0H TePMOAHHAMHKH
H ero NpHMeHeHHe K H3ompoueccaM

YKaXHT€ COOTBETCTBHE Ha3BaHUA rnpouecca €ro OnHCaHu:

1) wn3MeHeHHe BHYTPEeHHEH DHEpPrHM rasa B J000H MOMEHT paBHO
NepeJaHHOMY KOJIHYECTBY TEILIOTHI

2) paboTa rasa COMpPOBOXKAAETCA YMEHBIUEHHEM €ro BHYTPEHHEH
SHEprHH

3) oTBeleHHOE OT ra3a KOJHMYECTBO TEILUIOTHl paBHO paboTe BHeI-
HHX CHJI HaJl ra3oM

anuabaTHEIH H30TEPMHUYECKUI H30XOpHBIH

122

Kakoe KOJHYECTBO TEIIOTHI HYXHO ne€pe€aarb 2 Moib HACAIIBHOTO
OIHOATOMHOrO rasa, 4ToObl H300apHO YBEIHYHTH €ro O00BEM B
2 pa3a? HavanbHas temnepatypa rasza T = 300 K. OrBer okpyraure:
10 JECATBIX. ‘ v

Omeem: kK.




3.

I'a3 nepexoauT U3 cocTosiHus A B cocTosHHe B (cM. puc.). Kakue u3
YTBEPKICHHH BEPHBI?

v A

»
>

T

1) T'a3 moay4aeT HEKOTOpPOE KOAHYECTBO TEIIOTH! OT HarpeBaTels.

2) Ilpoucxoaut HarpeBaHHe rasa.

3) BHyTpeHHss SHEpPrHA ra3a He MEHSETCA.

4) Pabota, coBepliaemasi HaJ ra3oM BHELIHHMH CHJIaMH, MOJIOXH-
TeNbHa.

5) KonuyecTBO OTBENEHHOrO TeIa pPaBHO: YOBLIb BHyIpéHHeﬁ
3HEPrUH MUHYC paboTa BHEILHHX CHIL

Omeem: :D

Yemy paBHO H3MEHEHHE BHYTPEHHEH JHEPrHH rasa, €CiiM eMy mnepe-
JaHO KONMH4YeCTBO TeroTel 500 [k, ¥ ras, paclIMpAACh, COBEPILKI

pabory 300 Tx?
Omeem: JDK.

I'az otnan Q = 100 x/>x TemwIOTH, MPH 3TOM BHELIHHE CHIBI COBEP-
IIWIH Hag HUM paboty A = 50 k[x. KakoBo u3MeHeHHe BHYTpEHHEH
9HEepruM rasza?

Omesem: kJx.

VYCTaHOBUTE COOTBETCTBHE MEXAY (PU3NUECKHMH BETHUYHHAMH H HX
H3MEHEHHEM TPH H300apHOM OXJIKACHHH BO3AyXa.

1) yBennuuBaeTca
2) yMeHbIIaeTcs
3) He U3MeEHseTCA

BHYTPEHHAS KOJIHYECTBO

JaBJIEHHE o0beM
SHeprus BellleCTBa
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7.  OmuH MOJIb OTHOATOMHOTO ra3a HArpeBaeTCs NPH MOCTOAHHOM 00beMe
10 Temmnepatypsl ¢ = 129 °C, npu 3TOM ero NaBlieHHE YBEJIHYMWIOCH B
n =3 pa3a. Kakoe koin4ecTBO TeMoThl OblJI0 COOOLIEHO rasy?

Omeem: - kJIxk.

8. CocrosHue HaeanbHOro OJHOATOMHOI'0 raza HM3MCHACTCA COIJIACHO

rpaduxy (cM. puc.). Ha kakoM M3 y4acTKOB ra3 mosnyyaer Terwio u3
BHEIIHEH cpelbl? YKaKHTe HOMED y4acTKa.

vV A

Omeem: D

9. a3, Haxomsiuiics B COCyAe, HAYMHAKOT MENIEHHO HarpeBaTh. Kak
H3MEHSAETCS BHYTPEHHSAS JHEPIHs raza B COCyJ€e, €Clu

A) cocyn repMETHYHO 3aKpBhiT; 1) yBenuuuBaetca
B) cocyn He repMeTHUEH; 2) yMeHsIIaeTcs
B) ra3 B cocyiae HaxomuTcs MOA 3) He H3MeHAETCA

MOJBHHEIM MOPIIHEM?

Omeem: | A b B

10. /lis noBbILIEHHS TeMIepaTyphbl OJHOATOMHOTO HAEATbHOrO ra3a npH
NOCTOSAHHOM JaBIE€HHH HeoOxomuMo 3atpatuth () = 6 MJIx. Kakoe
KOJIMYECTBO TEMJIOTHl (J; CIEAYET OTHATH Y 3TOrO ra3a B H30XOPHOM
npouecce, 4To0bl CHH3HTh TEMIIEPATYPy 3TOTO ra3a 10 HCXOAHOH?

Omeem: M]x.

11. B cocyae noa nopuiHeM HaxoauTcs 2 Monb renua. Onpeaenure Ha-
YaJbHYI0 TEMIIEpATypy rasa, ecnu npu coodbmennn emy 18 x/Dx Ten-
J1a 00BEM 3a cUeT MOAHATHS NOPIIHA YBEIUYHICS B 2,5 pa3a.

Omeem: K.
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12. B KkaKkoM H3 H300paXKEHHBIX Ha p—V-IuarpaMMe NpoLecCoB (CM. PHC.)
HCaNbHBIA ra3 coBepillaeT HaHOONIbIIYI0 paboTy? YKaKHTE HOMED

CTpEJIKH.
p ' 1 )
A 3
5 4
0]

Ny

Omeem: D

13. B npouecce aguabatHoro pacmiupeHus 1 Mojib MHOrOaTOMHOTO ra3sa
(i = 6), B3storo npu Temnepatype 177 °C, cosepumaer paboty
310’ i YeMy oka3zasiach paBHa KOHeYHas TeMmneparypa rasa? Or-
BET OKPYTJIMTE 1O JECATHIX.

Omeem: °C.

14. B mwiuHIpe noja NMOpHIHEM HAaXOAUTCSA HEKOTOpas Macca Bo3znyxa. Ha
€ro HarpeBaHHE NpH MOCTOSHHOM AaBieHUM 3atpayeHo () = 2 kJDk.
Haiigure paboty, MpoM3BEACHHYIO NPH 3TOM ra3oM, €CITM MpH NOCTOSH-
HOM JIaBJICHHH YJEJIbHas TEIUVIOEMKOCTb BO3/lyXa ¢, = 10° Io/(xr - K),
ero MoJspHas Macca M = 29 r/mons, R = 8,3 Jx/(Mons - K).

Omeem: Jhx.

15. OO0BeM HEKOTOpO# Macchl raza yBEJIHYHBAeTCs B 1 pa3 MpH H30TEp-
MHYECKOM paciiupeHuH (a), npH H3obapHOM paciiupeHuu (6), B
aanabaTuyeckoM mpouecce (). YKaxuTe JBa BEPHBIX YTBEP)KICHHS.

1) B cnyuae (6) ra3 cosepiaeT HanbobLIYIO padoTY.

2) Jins npouecca (8) TpeOyeTcs NOABECTH MEHBILIE BCETO TEILIOTHI.
3) B nmpouecce (a) paboTa raza paBHa HyJIo.

4) B npougecce (8) paCIIHPUTH I'a3 HEBO3MOXKHO.
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16.

17.

18.

126

OnHOaTOMHBbIH HIEaNbHBIH a3 HEM3MEHHOH MacChl B H30TEpMHYe-
'CKOM mporecce coBepuiaeT pabory 4 < 0. Kak H3MEHATCS B 3TOM
npotecce o0beM, JaBleHHe W BHYTpeHHss dHeprus raza? K kaxnoi
TIO3HLIMK NIEPBOTO CTONOLA NOAOEPHTE COOTBETCTBYIONLYIO MO3HLIHIO
BTOPOTO H 3allHIIMTE B TaOJHLly BHIOpaHHBIE LM(PbI NOA COOTBETCT-
BYIOLIUMH OYKBaMH.

OU3HYECKUE BEJIMYKNHBI U3MEHEHHUE

A) obbem raza 1) yBenuyuBaeTcs
b) naBnenue raza 2) ymeHslUaeTcs
B) BHyTpeHHss oHeprus rasza . 3) He uzMeHseTCH

Omeem: | A b B

B npoiecce, u300paxkeHHOM Ha rpaduke (CM. pHC.) B KOOpAHMHATax
p-V, uleanbHblil OHOATOMHBIH ra3 IOCTOSHHOH MacChl COBEPLIHII 33
uukn pabory 4 =5 JIx, nomyuns Ha ydacTke (1-2) KOJIM4eCTBO Ten-
70Tbl Q= 14 I ¥ OTaB B OKPYXaIOLIYIO0 CPEAy Ha ydacTKax (2-3)
U (3—1) xonuyecrBa Terwotsl O, = 4 [k 1 O3 = 5 JIK COOTBETCTBEH-
HO. Y4actok (3-1) — uzorepma. Kakyio paGory 4; coBepIlIHI ra3 Ha
yuactke (1-2)? '

ph

Xy

Omeem: JIK.

Kakoe KOJIHYECTBO TEIUIOTHI TpebyeTcs Uis TOro, YTOObI BO3AYX Mac-
coil 5 r ot Temneparypsl 7; = 290 K Harpers npH IOCTOSHHOM JaB-
JIEHHH Ha CTOJIbKO, 4TO0BI ero oObheM V| yBennuwics B aBa pasza?
VaensHas TEIUIOEMKOCTh BO3AyXa IIPH [OCTOSSHHOM JaBJIECHHH
¢, = 1000 In</(xr - K).

Omeem: k/Ix.



19.

20,

21.

22.

23.

OnuH MOJIb KHCIIOpOZIa HarpeBaeTcs MpH MOCTOSHHOM 00BbEME OT TeM-
neparypbl #; = 0 °C. Kakoe KOnM4ecTBO TEIUIOTHl HEOOXOAUMO CO0D-
HIUTH KUCJIOPOLY, YTOOBI €10 JaBlicHHE YBENHYWIOCH B 3 pa3a? Y jenb-
Hasl TETUI0EMKOCTb KHCIIoposa pH ¥ = const: ¢, = 657 Ihx/(xt - K).

Omeem: kJDK.

Han vaeanbHBIM razoM, B3STBIM B KOJTHUYECTBE 5 MOJb NIPH TEMIIEpa-
Type #; = 51 °C, coBepilalOT 3aMKHYTHIH MpPOLIECC, COCTOAUIMH M3
ZIBYX H30XOp H ABYX H300ap (cM. puc.). TeMneparypa B Touke 3 paB-
Ha T3 = 361 K. Onpenenure paboty, coBeplIaeMylo ra3oM 3a LHKI,
€CIIH TOYKH 2 M 4 jiexaT Ha oxHOH u3orepMe. OTBET OKpYIIIUTE 10
JECATHIX.

pﬂ

Ny

Omeem: Jox.

W eanbHbId OMHOATOMHBIH a3 npy H300apHOM HarpeBaHHH MOIy4a-
€T KOJIM4ECTBO TeIUIOThl, paBHoe 15 kJIxk. Kakyio paGory coBepiiut
raz npyu aauabaTHOM OXJIKAEHHH N0 NEpBOHAYaIbHOH TeMmepary-
pu1?

Omeem: KJxK.

B BepTHKanbHOM IMIMHApPE MOJ MOPIIHEM HAXOAMUTCS KHUCIIOPOL
Maccoit 2 kr. Jlns moBelieHUs ero TeMmneparypst Ha 5 K emy 6pu10
coobmeHo O = 9086 JIx. Haiinure yaenbHyIO TEMIOEMKOCTE KHCIIO-
pona.

Omeem: Jox/(xr - K).

ITo ycioBHro npeapiayiiei 3aau onpeAenuTe paboTy ra3a npH pac-
mupeHud. OTBET OKPYIJIUTE 1O AECATHIX.

Omesem: KJx.
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24,

25.

26.

27.

128

Ilo ycnoBuro 3amaun 22 onpeneauTe U3MEHEHHE BHYTPEHHEH 3Hep-
T'HH KHcaopoaa. OTBET OKPYTIIUTE A0 JECATHIX.

Omeem: kJIx.

HneansHblii 0AHOAaTOMHBIN ra3, HaXOAAIIUACA NIPU HOPMAIbHBIX yC-
JIOBHUSAX, NIEPEBOIAT U3 COCTOSHHA | B COCTOSIHME 2 IBYyMSA crocoba-
MU 132 u 1542 (cM. puc.). Halinure OTHOLICHHE KOJIUYECTB
TEIJIOTHI, KOTOpPbIe HEOOXOIUMO COOOIIUTL | KMOMb ra3a B 3THX JBYX
npoueccax.

pA
3 2
2po ==
Po b
1y |4
| |
Vo 2V, 14

HNneanpHbIi OIHOATOMHBIH ra3s, B3STbIil B KOJIM4YECTBE 1 MOIb, Nepe-
BOIAT U3 cocTOosHMA [ B cocTosHue 4 (cM. puc.). Kakoe konuyecTBo
TEIUIOTHI COOOIIMIH B 3TOM rnpouecce razy? Macca raza Bo BpeMs
npoluecca He U3MEHAETC.

p, a4
400
300

200
100

Ha pucyHke npeacrasieHa JuarpaMma UHKJIA C OAHOATOMHBIM HAE-
aJIbHBIM Ta3oM, B3AThIM B KoiuudectBe 0,3 monp. Yuactkn BC u
DA — apuabatsl. Onpenenure paboTy, COBEpLIEHHYIO ra3oM Ha y4a-
ctke BC (cMm. puc.).



p,10°Ta/
11 1

28. OauH MOIb OJHOATOMHOTO MACAJILHOIO ra3a pacUIMpAETrcs CHavajla
n300apHO, a 3aTeM Mo JIMHEHHOMY 3aKOHy, NPHYEM MpsMas JIMHHA
NPOXOIUT Yepe3 Hayano KoopauHat p—V (cM. puc.). Vo / Vi=V3/ V.
Haiinure V, / V), ecin KomuuecTBo Temna, COOOLIEHHOE ra3y Ha yya-
cTke 1-2, B 4 pa3za MeHblIe paGoThI, COBEPIIEHHON Ha yyacTke 2-3.

P 3
: I
}——,2/:
— I
b7 |
v [ I
Vi Vs Vs V

§25. Teni0oBbI€ ABUTATE/H.
Bropoii 3akoH TepmoauHamMukH. Ifuka Kapuo

1.  Kaxue dopmyisl npumennumsl ans onpeznenenus KIIJI peanbHoro u
MIEalbHOTO TEIUIOBBIX ABHIaTenei?

HJCaNIbHBIN TETJIOBOMH JBUTaTE]Ib,

peaibHBIH TEMI0BOH ABHIaTe/b -
: Ucnob3yromuid uuka KapHo

1) nzTTT -100% = =0, 100%—— 100%

H H H

2) n—QQ ©: 100% =4 100%

H H
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Bribepure 1Ba BEPHBIX YTBEPKICHHUS.

1) KIIJI TeruioBoii MammuHbl, paboTarolieii 6e3 MoTeps SHEPrHH, AB-
JIAETCS MAaKCHMAJIBbHBIM, €CIM €€ padOYMil LMKJ BKJIIOYAET [BE
anuabarel, JBE H30XOPHI.

2) KIIJI temnoBo#t MamuHbl, paboTatolieii 6e3 MoTeph SHEPTHH, SB-
JI€TCS MAaKCHMANbHBIM, €CITH €€ pabouuil LMKJ BKJIIOYAET JBE
U30TEPMBIL, IB€ aiHabathl.

3) KIIJ TeruroBoii MammHbl, paboraiomed 0e3 moTepb JHEPIHH,
MOXHO TOBBICHTb, YBEJIHYHB TEMIIEPATYPy HarpeBaTes.

4) KIIA TerumoBo#t MamumHbl, padortaroumied 0e3 MoTeps SHEPrHH,
MOXHO TIOBBICHTb, YBEJHUMB Ha OJIHO H TO e 3HaueHHe AT TeM-
TIEpaTypy HarpeBaTes H XOJOAWIbHHKA.

Omeem: l:l:

TeMnepaTypa HarpeBaTens UIeAILHOH TEIIOBOH MAIUHHBL B 2,5 pa3a
Oonbule TeMnepaTyphl XOJIOOWIBHMKA, UeMy paBeH MaKCHMAalIbHBIH
KITJI Matunaer?

Omeem: %.

KakoBo MakcuMansHO Bo3MoxHOe 3HaueHHe KIIJ] TerutoBoi mamim-
HBI, HCTIONB3YIOLIEH HarpeBaTenb ¢ Temmeparypoit 427 °C u xono-
JWIBHHUK ¢ TeMiepaTtypo#i 27 °C?

Omeem: %.

Temneparypy HarpeBatens U XOJIOJWIbHHKA OJHHAKOBO YMEHBIIHIIH
B 1,2 pa3a. Kak uamenuicsa KI1J] uaeansHOro T€mioBoro ABMraresis?

M/ =7

Omeem:

3a yac pabGoThl MOTOpP XOJOJWIBHOM KaMephl COBEpLIHI paboTy
1,5 MJIx, TertooTBoa u3 paboyed oOnacTH KaMEphl OKa3alcs paB-
HbIM 3,3 Mk, Kakoe Konu4ecTBo Teruia MOoCTYTHIO B IOMENIEHUE?

Omeem: M]Tx.



Temneparypy XONOAWIbHHKA HIEATBHOH TEIUIOBOM MAlllMHBI YBEJIH-
4WJIH, OCTABMB TEMIlepaTypy HarpeBarteis npexHel. KommyecTso ren-
JIOTBL, TIOJTy4EHHOE I'a30M OT HarpeBaHHA 33 LIMKJI, He H3MeHWnoch. Kak
u3MeHwiKch nipu 3toM KI1J] TeruioBoi# MaluMHLBL, KOJHYECTBO TEILIO-
TBI, OTJJAHHOE Ta30M 3a LMK/ XOJNOJHIBHHUKY, U paboTa rasa 3a uI?
Jnsa kaxaod BENMYMHBI ONpENeNMTe COOTBETCTBYIOLIMA XapaKTep
U3MEHEHHS:

1) yBeanuuBaercsa

2) yMeHbIIaeTcs

3) He U3MeHsAETCA

KIIJ TerioBoH | KONMHMYECTBO TEIUIOTHI, OTOAHHOE pabora raza

MalllHHbI ra3oM XOoJIOOWIbHHKY 3a ITHKJI 3a UHKJI

9.

10.

1.

KoauyecTBO TEMmNOTHI, OTOaHHOH TEIUIOBOH MAalIHHOH 3a LHKI XOJO-
JUIBHHUKY, paBHO 60 [[x. Yemy paBHa paboTa, coBeplliaeMast Malllu-
HO¥H 3a 5 uukios, ecnu KI1J{ neurarens paseH 20%?

Omeem: Jx.

I1py GBICTPOM JBHXKEHHH MOPLIHA B LMIMHAPE AU3ENLHOTO ABUTaTENs
0o0BeM BO3[yXa IMOCTOSHHOW Macchl yMeHbIIWICA. Bribepute qBa Bep-
HBIX YTBEPXKACHHUA.

1) JlaBneHue rasa noj nopuIHEM yBENUYHIOCh.

2) Temneparypa rasa yMeHbIIHIACh.

3) Ilpu OBICTPOM CxxaTHH BHYTPEHH:S JHEPIUs ra3a He H3MEHWIACh.
4) Pab6ora ra3a npu TakoM JBIXXEHUH MOPIIHA OTPUIATENBHA.

Omesem: I:I—_—_I

Ipu cxxuranun GeH3WHA B aBTOMOOWILHOM JBHTaTene 3a 1 MUH BbI-
aenmnocs 12 MJx aHeprud, cpeaHsss MOILHOCTh IBHMTaTens IpU
stoM paBHa 48 kBt. Onpenenute KI1/] neurarens n.

Omeem: %.

Ternopas MalnHa pabotaer o uukiny Kapao. I1pn atom -80% Tera,
[IOJy4aeMOro OT HarpeBaTelis, nepenaeTcs XoNoAwIbHUKy. Konuue-
CTBO TEILIa, NOY4aeMOro OT HarpeBatelns, paBHo 1,5 k/[x. Haiinure

KIT/] uukna.

Omeem: %.
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13.

14.

15.

16.

132

Ilo ycnosHro npenpimyueii 3amaqu onpegenute paboTy, COBEpIIEH-
HYIO 32 NOJIHBIN [MKJL.
Omeem: Jx.
Kakos KIIJI nuxua uis naeaabHOro OHOATOMHOTO rasa (CM. prc.)?
P A
1
Po [
3
po3 2
] |
14 av, Vv
Omeem: %.
K remnoBoit Mammne, pa6oratowed no uukty Kapho, nomsoautcs
exeuacHo () = 900 Mk temnotsl. Onpenenure, KakoBa TeMIiepa-
Typa HarpeBaTels, €clii MOUIHOCTh MamuHbel N = 175 kBT, a Temmne-
paTypa XoJoAWIbHHKa 1 =9 °C.
Omeem; K.
[No npuBeneHHOMy rpadMKy OnpefesnTe, Kakoe KOJIHYECTBO TEILIO-

Thl OTHACTCA XOJOAMIBHHMKY 33 LIMKJI, MCNOJB3YEMBIH B HACATbHON
TEILUTIOBOH MallMHe, €CIIH HeaNbHbIH OJJHOATOMHAIM a3 COBEPHIHI 32
Kk pabory 40 x/[x, V1/V, = 2, a naBneHHs Ha H300apax OTHOCATCA
KaK p34/ p12=3.
VA

0 T
Omeem: KJx.

OnMH MOJB reus COBEpLIAeT HHUKII, COCTOAIMA M3 OBYX M30XO0p U
IByx u3o6ap. Ilpn sToM MakcHManbHOe JaBiieHHe B 2 pa3a Oonbiue
MHHHMMAJIBHOTO, a MakCHMalbHBIH 00beM B 3 pa3a Gonblue MHUHH-
MasbHOro. Onpenenure KIIJI uuxna (%).



17.

18.

19.

Ha pucyHke npeiacTaBneHa agarpaMma LHK/Ia ¢ OGHOATOMHBIM HIE-
anbHBIM razoM. Yuactku BC u DA — aauabatel. Beruucaure KITJ n
JaHHOM TETLUIOBOH MAaLIHHBI M MAKCHMATbHO BOIMOXHBIH KITJI Nmax.

p,10°Ta/
11 1

3 6 V1070

Han nacanpHbIM OJHOATOMHBIM [a30M NMPOBOASAT LMK, BKIIOYAIOLIMI
u3obapy, M30X0py, H30TepMy (CM. pHC.), IpH 3ToM paboTa rasa 3a
mikn A = 5 x/bx. B mpouecce uzorepmuueckoro oxarus (3-1)
BHEIUHME CHJIBI COBEPLIAIOT HAJA [a30M IIOJIOXKUTENBHYIO paboTy

Az =3 x/Ix. Haiigure KI1J] naHHoi# TeIoBOM MalLIHHEL
Py

Po

1 2

Vo 4V, v

KIIJl TeruioBo#t MamiuHbl, pa0oTamouleld MO LHUKIY, BKIIOYAIOLIEMY
uzorepmuyeckui (1-2) u anuabatHei (3—1) npoueccsl (cM. puc.),
paseH 1 = 25%, npuyeM paboTa, COBEpIIEHHAs 2 MOJIb OHOATOMHO-
FO WACATBHOrO ra3a B H30TEPMHYECKOM mpouecce 4y; = 16,62 klIx.
Haiinute pasHocts AT MakCHManbHOH U MUHHUMAIBLHOW TEMIEPaTyp
rasa B IJMKJI€.

P

‘V
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3.
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§26. YpaBHenne Tenioporo 6ajanca

Kaxkas ¢usnyeckas BennunHa onpeeser

A) KOJIHYECTBO TEIUIOTHI, HEOOXO- 1) TeroeMKOCTh Tena
JUMOE JUIs HarpeBaHus 1 Kr Be- 2) ymenpHas  TeIUIOTa
mectBa Ha 1 K, TUIABJICHHS

b) konauuyecTBO TEIIOTHI, OTHAaBae- 3) ymenpHas  TeIwIOTa
MOE€ TEJIOM MPH €ro OXJKACHHH napooOpa3oBaHus

Ha 1 K?

Omeem: | A b

4) ynmenbHas  TEIUIOEM-
KOCTb BEILIECTBA

Kakas sHeprus Bolaensercs NpH MoaHoM cropanuu 1 i1 6ensuna? Te-
ILIOTa cropanus Gensnua 4,6 - 107 Jh/kr, ero mwiotHocTs 750 KO/M.

Omeem: M]Tx.

Tpu Tena, uMeronMe pa3THYHBIE TENVIOEMKOCTH, IOMECTHIH B XOJIO-
JUNbHUK. ['paduku 3aBUCHMOCTH TeMNEpaTyphl KaXIOro M3 Tel OT
BPEMEHH MpEACTaBJIEHb Ha PHCYHKE. YKaKHTe HOMep Tena, obna-
JAoMIEero HaubOJbILIEH TEMIOEMKOCTHIO.

T,K{

A

»

Omeem:

-

t, MHH

Haliznre cOOTBETCTBHE Pa3sMEPHOCTH E€IHHHII H3MEDPEHHS CIEXYIOo-

MMM (PH3HYECKHM BETHYMHAM:

A) ynenbHas TEIUIOTa Mapoo0pa3oBaHUSL 1) Jbx/kr

b) TemnoeMkocTh TENA 2) JIx/K

B) yaensHas TemnoTa cropaHus TOIUIMBA 3) Hdx/(xr- K)
I') yaensHas TEIUIOEMKOCTD 4) Jx/c

Omeem: | A b

B | T




JBa Metajuyeckux OGpycka, TeMneparyprl kotopeix 71 u T, (T) = 2T),
NIPUBEJIH B CONPHUKOCHOBEHHE U MOMECTHJIHM B TEPMOCTAT, TEILIOEM-
KOCTBIO KOTOPOTO MOXKHO npeHeOpedb. Uepe3 HeKOTOpoe BpeMs TeM-
neparypa oboux 6pyckoB okazanach paBho# 0,87). KakoBo oTHoIIe-
HHe TeruoeMkocteit 6pyckos C) / C,? [oTepsiMu Teria npeHebpeys.

Omeem:

Kanopumerp co 1b10M NpH pa3HOH HCXOIHOM TeMIepaType fy Harpe-
a1 Ha 20 °C. YkaxuTe BEpHBIE YTBEPHICHHS.

1) Haubonsiliee KOTHYECTBO TETIOTH MPHIILIOCH COOONIMTD, KOra
= -15 °C.

2) HaumeHblliee KOJHYECTBO TEMJOTHI NPHILIOCH COOOIIMTH, KOra
ty=-15°C.

3) HauMeHsblllee KOIHYECTBO TEMIOTH TIPHILIOCH COOOILIMTH, KOraa
to=-5 °C.

4) Haubonpiree KOJIHYECTBO TEILTIOTE MPHULIOCH COOOLIMTH, KOraa
t=0°C.

Omsem: [:l:l

B crakane 6510 100 1 Bozs nipu ¢ = 20 °C. B Hero nonwt SO r Bogsl
npu 80 °C. Kako#i cranma Temneparypa mnocje CMELIMBaHUA BOAbI?
TenmoeMKOCTEIO CTaKkaHa U MOTEPSMH 3HEPTHHU NpeHeOpeyb.

Omeem: °C.
Ha pucyHke npexacrasieHa 3aBHCHMOCTb TEMIIEPATYpPHl CBHHIIA OT

BpeMeHH. Kakol y4acTok COOTBETCTBYET NpOLECCY KPHCTALTH3ALHU
CBHHLIA?

Omeem:

[Ipu cropanuu yras Bbuaenuwaock 16 kJDK TEIWIOTBL. 3Ty JHEPrHIO
NOJIyYMIia JJaTyHHas MHCKa U Harpenachk npd 3toM Ha 80 °C. Vaens-
Has Tem1oeMKocTh natyHH 400 JDx/kr. UeMy paBHa macca Mucku?
ITotepsamHu Tema npeHeOpeyb.

Omeem: KT.
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10. B cocyn monoxwiaM Kycok npAa Maccoi 10 kr mpd TeMnepaType
t =8 °C. Onpenenure 06beM BOIbI B COCYAE MOCNE TOTO, KaK €ro
COAEPKHUMOMY COOOLIMIN KOJHYECTBO TEIIOTHI ¢ = 1,6 - 10 JIx.
TLNOTHOCTE BO/IBI CYHTATh MOCTOSHHOM M paBHOM 1000 Kr/Mm’.

Omeem: 1.

11. CocTrosHHE 7bJ1a M3MEHACTCA NpPH MOABEJCHHH K HEMY TEILIOTHL
YCTaHOBHTE COOTBETCTBHE MEXIY MpoueccaMu H (opMysiaMH Uis
omnpeeaeHHs KOIMYECTBa MOABOAUMOrO TEIUIa.

A) HarpeBaHHe JIbaa 1) Q=rm
b) mnaBneHue nbaa 2) Q=km
B) kuneHue Bogbl 3) Q=cmAt
A b B

12. /lBe MOPLHH KUAKOCTH C OAUHAKOBOH Y/IEJIbHOH TEIUIOEMKOCTBIO, HO
pa3HoO# Macco# (m; = 4m), U3HAYaJIbHO UMEIOILIUE pa3HylO TeMIiepa-
typy (27, = T5), cMewany B kaiopuMeTpe. Bo ckoneko pa3 ycraHo-
BHBILIAACS TEMIIEpaTypa cMecH okaxercss MeHblie 7,7 ITotepsaMu Te-
IU1a TIpeHebpeyb.

Omeem:

13. Kakoii u3 rpadukoB 3aBUCHMOCTH TeMIEpaTypsl CIUPTa OT KOIHYe-
CTBa OTBOAMMOIO TEIJa KauyeCTBEHHO WIUTIOCTPHPYET MPOLECCHI,
NpoUcXoAsIMe npu 3ToM? COHPT B3ST NPH TEMIEPATYpPE BBILIE TEM-
neparypbl KHMEHHS M HaXxOQUTCS B mapoobpa3HoM coctosHuH. Ko-
HeyHas temneparypa 0 °C.

T’K \/ T’K]R
0.1

Qs j;( >)K
1) 2)
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14.

15.

16.

17.

T,K T,K

0. I 0, I
%)

3)
Omeem: [:'

Kycky cBuHIa Maccoit m = 0,5 K cOOOLIMIM KOJIHYECTBO TEILIOTHI
0=109 - 107 JIx, nocne yero 75% cBuHIA pacmiaBmiock. Kakosa
HauajibHas TeMIeparypa fy CBHHIA? YaenbHas TEMIOTA IUIABICHHA
ceuHna A =24 - 10* Jhx/kr, ynensHas TeruioeMkocts ¢ = 130 Jhx/(kr - K),
T =600 K. '

Omesem: °C.

B cocyn ¢ Bonoii Maccoit m; = 5 Kr BoasI pH Temmnepartype ¢ = 10 °C
HOJIOXKHJIM KYCOK JIbJia, OXJIaXAeHHBIH 10 £, = —20 °C. Kakoe MHHHU-
MajJbHOE KOJHYECTBO JbAa Heo6XoauMo, YTOOBI BOIHO-JIEIAHAs
CMECh OKa3alaCh B paBHOBECHH? VYJelbHas TEIUIOEMKOCTh BOJBI
4,2 xJIx/(kr - K), npga — 2,1 kHx/(kr + K) u Tennora nnaeieHus
asaa A = 0,33 MJIx/kr.

Omeem: T.

Kakoe konuuecTBo cHera mpH teMmneparype —5 °C pacraeT noa mno-
JI03bAMH PaBHOMEPHO IBHXXYILMXCA caHeH 3a 10 MHH NpH HX JBHXKe-
HHMH TI0 CHETY CO CKOpOCThIO 1,5 M/c, ecti Ha HarpeBaHue HaeT 40%
Bceit BblIenuBLIeics 3Hepruu? Macca cane#t 200 kr, ko3p@UUHEHT
tpenus 0,05, ymenbHas Temnora miaeneHus cHera 340 x/Di/kr,
yaenapHas TertoeMkocts 2100 J/(kr - K).

Omesem: T.

B kanopuMerpe ¢ Majioit TEMIOEMKOCTBIO HaxoaTcs 4 Kr Jibja, B3s-
Toro npH Temmneparype 0 °C. CkoJbKO HEOOXOAMMO BBECTH Mapa,
B34TOr0 IpH TEMIIEpAType KUMCHHA, B KaJOPHUMETP, YTOOBI pacro-
MUTh TPETBKO YacTh JpAa? VYaenbHasd TEILIOEMKOCTb  BOJIBI
4,2 xx/(xr + K), ynenbHas Temnora miaBiends Jjbaa 330 x/bi/kr,
yAenbHas TennoTa napoodpaszobanus » = 2,3 MJIx/kr.

Omeem: T.
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18.

19.

20.

21.

22.
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Jlns u3MepeHus TemnepaTypel BOAbI, UMelolel maccy m; = 50 r, B
Hee MOrpy3UiaH TEPMOMETp, KOTOpbIi nokasan ¢ = 36,6 °C. Kakosa
JeHCTBUTENbHAs TEMIIEpaTypa f, BOJIbI, €CIIH TEILIOEMKOCTh TEPMO- -
merpa ¢ = 2 JLi/K 1 nepen norpyxeHueM B BOLY OH IOKa3bIBaJl TEM-
neparypy nomeliuenus f, = 20 °C?

Omeem: °C.

Ha ropu3oHTanbsHOM y4acTke myTH JUIMHOH L = 3 KM CKOpOCTH I0e3-
Jla yBeJIMYMIack OT v; = 36 kM/4 10 v, = 72 kM/4. Kakoe Konu4ecTBO
TOMJIHBA U3PACXOA0OBAIl ABUTATENb IOKOMOTHBA Ha 3TOM y4YacTKe, ec-
JIM cyMMapHas Macca noesza u jokomotrusa M = 1200 1, koaddurm-
eHT Tpenuss p = 0,005, ynensHas TerwoTa CropaHus TOILIMBA
q =42 M]Ix/kr, KITJI auratens 1 = 20%? OTBET OKPYTIIHTE A0 LENBIX.

Omeem: KT.

B cocyne, U3 KOTOpOro OTKa4uBarOT BO3AYX, HAXOAUTCA HeOonblLas
Macca Boabl npH temneparype fo = 0 °C. bnarogaps H”HTEHCHBHOMY
HCIIAPEHHI0 BOIbI OCTABLIAsACA 4acTh ee 3amep3aeT. Mcnapusruascs
BOJa UMeeT Maccy m = 1,65 r. Hailnute nepBoHavyajlbHYI0 Maccy BO-
abl M. Y nenbHast Temniora miasnenus apaa A = 0,33 MJIDx/kr, yaensb-
Has TeIUIoTa napooOpa3oBanus Boasl + = 2,3 MJIA/kr.

Omeem: r.

VYcraHoBKa, Beuiensiomias MouHocth N = 31,4 kBT, oxnaxpaercs
MPOTOYHOH BOAOH, TEKylledl MO CHUpaJbHOH TpyOke AHaMETPOM
20 mM. Ilpu ycraHOBHBILIEMCS peXHMe MPOTOYHAS BOAA HarpeBaeTcs
Ha At = 25 °C. Onpenendre CKOpOCTh BOABI, Mpeanonaras, uro 84%
BBIJIENIAEMOI MOIL[HOCTH YCTAHOBKH HZIET HA HarpeB BOBI.

Omeem: M/c.

Meramnnueckuit cocyn ¢ Bogoit o6seMoMm ¥ = 200 1 HarpeBaroT Ha ro-
penke. [lo rpaduky 3aBHCHMOCTH TeMnepaTypbi BOABI B COCYIE OT
LK BPEMEHH ONpEIEIHTE TEIUIOEMKOCTD
3713 F-—- cocyna. CumraiiTe, YTO MOLIHOCTD I'O-
PENKH U MOILHOCTb IOTEPh TeILIa HE
H3MEHAIOTCS CO BPEMEHEM.

273 1
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23.

24,

25.

26.

27.

3a Bpems T = 1 4 B XOJIOOWJIbHHKE NPEBPAIIACTCA B JIe NPH TEMIle-
patype ¢t = 0 °C Macca Boasl m = 3,6 Kr, HMEBILAs HAYaJIbHYIO TEM-
nepatypy ¢ = 20 °C. Kakas MomHocTs N NoTpe6/1s1eTCs XONI0MIbHHU-
KOM OT CETH, €CITH OH OTHaeT B OKpYXalolllee HPOCTPaHCTBO B
eIMHUITY BpeMeHHU 3Hepruio O, = 840 x/c?

B Benmpe HaxomuTCA CMeCh BOAMI CO JbIOM. Benpo BHECIH B KOMHATY
U cpa3y Xe Hayalld U3MEPATh TeMIlepatypy ¢ cMecH. IlomyuuBiunics
rpaduk 3aBHCHMOCTH TeMIlepaTyphl OT BpeMEHH T H300pakeH Ha pH-
cyHke. OnpegenuTte A0MO JbAa OT OOIIEH Macchl CMECH B BeJpe B
HCXOIHOM COCTOSIHHM, KOI[la €ro BHECIHH B KOMHAaTy. TeruioeMko-
CTBIO BeJipa npeHeOpeys.

t,°C

50 60 © MuH

Yepes Bony, umeromyro temnepatypy 20 °C, npomyckaloT BOASHOH
nap npu 100 °C. CkolBKO NPOLEHTOB COCTaBHT Macca BoJbl, 06pa3o-
BaBIIeHCA M3 Mapa, OT MacChl BCEH BOABI B COCYA€ B MOMEHT, KOTaa
ee Temneparypa paBHa 40 °C?

B crexaHHBIN cTakaH Maccod m; = 120 r, HaXoOALIHIACA NIPH TEM-
neparype #; = 20 °C, Hajnwid Trops4yi0 BOAY, Macca KOTOpDOH
m, =200 r, TemMneparypa &, = 100 °C. Yepes T = 5 MUH Temneparypa
CTakaHa ¢ BofOH ctana paBHoii #; = 40 °C. Ilpennonaras, 4ro noreps
TETIIOTHI LIJJa PABHOMEPHO, HaHAUTE, KAKOE KOJIMYECTBO TEILIOTHI Te-
pAIOCh KAKAYK CEKyHOY. YIeldbHas TEIIOEMKOCTb: CTeKiIa
c1 = 840 JIx/(xr - K), Bogs! ¢; = 4,2 kJIx/(kr - K).

Bona MoxeTt 65ITh nepeoxnaxaeHa a0 temnepatrypsi £ = —10 °C, Takoe
COCTOSIHHE BOAbI HEYCTOHYMBO, IpH JI0OOM BO3MYLIEHHH BOJA Mpe-
Bpalaercs B jef ¢ Temneparypoit £, = 0 °C. KakoBo oTHomeHue 00b-
€MOB Jiba, 00pa3oBaBIIErocs W3 MEPEOXJIKACHHOH BOMBI, U He3a-
CTHIBLLEH BOJBI? Y Ie/TbHAA TEIUIOEMKOCTD BOAMI ¢; = 4,2 KJ[x/(xT * K),
mbaa ¢; = 2,1 xlx/(kr - K). YaensHas Tensiota IUIaBlieHHs JbAa

A =0,33 M Dx/xkr.
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§27. Ucnapense H KOHAEHCALMS,
HacbineHHbIe B HeHacbIIeHHbIE Naphl.
Kunenue. Braxsocrs Bo3ayxa

YKaXHUTe COOTBETCTBHE Ha3BaHHS SBJICHHS €I'0 OITUCAHHIO.

1))
2)
3)
4)

YMEHbILIEHHE IUIOTHOCTH BEUIECTBA IPH HarpeBaHUH

NepeX0 MOJIEKY U3 Mapa B KHUAKOCTh

NIepexo MOJIEKYI B Map ¢ MOBEPXHOCTH H BHYTPH XHAKOCTH
Nepexon MOJIEKYJl ¢ NOBEPXHOCTH XUIKOCTH WIIM BELIECTBAa B
TBEPJIOM COCTOSIHHH B Tap

HCIIapEHHE " KHIICHHE TEIUIOBOC paCIUpPEHHUE
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3uMoOH Ha ynuuy BeiHecaH Belapo ¢ Bogoi npu 0 °C. Kakue u3 yr-
BEPXKICHHUI ABNAIOTCA MPAaBHIBHBEIMH?

1)

2)
3)
4)

I1pouecc KpUCTATH3AIHH COMPOBOXKAACTCH YMEHBIICHHEM TEM-
[epaTypbl CMECH BOJIBI M JIBJA.

Ipu KpHCTaNIH3aLMH BHYTPEHHSAS YHEPTHA CMECH YMEHBILIACTCH.
IpH kpHCTaIM3aUMH BHYTPEHHAS SHEPTUs CMECH HE H3MEHSAETCA.
Jlen He Gyner oOpa3oBbIBaThCA A0 TeX HOP, MOKa TeMIeparypa
BO3/lyXa HE CTaHET MEHbIlE HYJIA.

Omeem: I:l:l

CMech nbia ¥ BOABI HaXOAUTCA B OTKphITOM cocyae mpu 0 °C. Uro
MOXKHO CKa3aThb 06 H3MCHCHHH HX COCTOAHUA CO BpeMeHeM?

1)

2)
3)

4)

5)

Jlen Gyner McnapAThCA TOJBKO IMPH HA3KOM aTMOC(EPHOM AaB-
JICHHUH.

Jlen u Boza ucnapsIoTCs MNpH JI060# TeMneparype.

Ilpu 0 °C macca BOABI YMEHBIIUTCA, TaK Kak OHa [OCTETIEHHO
[peBpaLaeTCA B JIEH.

Ilpu 0 °C Macca nb1a yMEHBIIMTCS, TAK KaK OH NOCTENEHHO IIpe-
BpAILIACTCS B BOAY. _

Jlen u Boaa HaxomATCs B PABHOBECHH, H HX MAacCa yMEHBIIACTCA
TOMNBKO 32 CYET MCMapEHHS.

Omegem: D:I




5.

Omeem: | A b

B KoMHaTe HMEIOTCA ABa repMETHYHBIX COCyZa ¢ BO3MyXoM. B mep-
BOM M3 HMX OTHOCHTENbHasA BIaXHOCTH 40%, Bo BTopoM 60%. Kak
OTHOCSTCA 3HAa4eHMs JaBjeHHA BOIAHBIX IIAPOB B 3THX COCydax
(p2/ p1)? Temmepartypa Bo3ayxa B 000HX COCYy/ax OJHHAKOBA.

Omeem:

Kak n3MeHHTCS OTHOCHTE/IbHAA BIIAKHOCTD BO3ayXa B 3aKpBbITOM CO-
CyA€, €CJIM TIOHU3HUTh TEMIIEPATYPY Bosnyxa?

A) B cocyle HaxomHTCH 1) yBenuuurcs
HEHaCBILIEHHEIH nap 2) yMeHbLIHTCH
B) B cocyae HaXOOUTCA Ha- 3) ocraHeTCs HEeM3MEHHOH
CBIILCHHBIN Nap 4) 5TO 3aBHCHT OT o0beMa cocyna
M BEIMYHUHBl M3MEHEHHA TEM-
nepaTypsl

Kak H3MeHHTCH JJaB/ieHHe BOJSHOrO 1napa NpH YMEHBLIEHHH ero o0b-
eMa B 2 pa3a IIpH NIOCTOSAHHO#H Temnepatype? BribGepuTe nBa BEpHBIX
YTBEPXKICHHS.

1) Ecmu B cocyne HaXOAWTCA HEHACHIIEHHBIH Tap, €ro JaBjleHHe
YMEHBLIHTCH. ‘

2) Ecmm B cocyne HaXxOOMTCA HACHILIEHHBIH Map, ero JaBjeHUE yBe-
JIMYHUTCA. ' ‘

3) Ecnu B cocyne HaxOAMTCs HEHACHILICHHBIA Map C BIKHOCTHIO
6onee 60%, ero maBieHHe cCHayana yBeJIMYHMTCS, 3aTE€M IepecTa-
HET U3MEHATHCA.

4) JlaBneHHe napa NIpH NMOCTOAHHOM TeMIlEpaType YBEIMYMTCS B
nmo6oM crydae.

5) Ecnu B cocyne HaxomHTCs HachILIEHHBIR map, €ro JaBICHHE HE
H3MEHHTCH.

Omeem: ‘:‘:‘
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7.

OTHOCHTENIbHAs BIAXHOCTh BO3/lyXa B MOMENIEHHH paBHa 50%. 210
03Hay4aer, 4YTo: '

1) NIOTHOCTH BO3/yXa B NMOMEIIEHHH B 2 pa3a MEHbILE [UIOTHOCTH
BOJPI

2) B Bo3ayxe conepxutcsa 50% (ot obilel Macchl BIXHOTO BO3.Y-
Xa) BOAAHBIX MapoB

3) B Bo3ayxe coaepxutcs 50% (or oOuiero o6beMa MOMEHICHUS)
BOJSHBIX MapOB

4) naBieHHE BOJSHOIO Mapa B 2 pa3a MEHbIIE JIaBJICHUS HACHILIEH-
HOTO NMapa NpU JaHHOH TeMmepaType

Omeem: lj

BrnaxxocTs Bo3ayxa B cocyze noa nopiHeM pasaa 40%. Bo ckonbko
pa3 HY)KHO YMEHBIIHTb 00BEM BO3/1yXa, HE MEHsSA €ro TEMIIEPATyPHl,
4TOOB! Ha CTEHKaX cocy/Ja MOABIIIHCH MEPBbIE KameabKH BOAbI?

Omeem:

JaBiienue BoasHBIX mapoB B atMocdepe npd 15 °C cocraBisno
1,25 kITa. [laBnenue HaceiueHHbIx napos npH 10 °C pasHo 1,22 kl1a.
Beimazget M poca, €M HOYBIO TEMIIEPATypa BO3AyXa NOHU3HICSH B
oJHoM ciy4ae 10 10 °C, a Bo BTopoM — 110 8 °C?

1) Beimager
2) He BbINAJET

10 °C- ' 8°C

10.
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MeTteoposorn OTMETHITH, YTO B MIOJE B TEYEHHE OJHUX CYTOK ILIOT-
HOCTh BOJIHBIX NMAapoB B BO3/yXe ObUla NMPAKTHYECKH MOCTOSHHOM.
BbiOepHTe 1Ba BEPHBIX YTBEPHKICHHA. :

1) OrtHocHTeNbHAas BIAXHOCTD BO3AyXa ObLTa HAauOOJBIIEH THEM.
2) OrtHOCHTENIbHAsA BIAXHOCTH BO31yXa Obula HaHOOJbIIEH paHHUM
YTPOM.
3) AGCOoMOTHas BIaXHOCTh YTPOM H Be4E€pOM ObLia IIOCTOSHHOH.
4) [Ilpu nocTosHHOH IUIOTHOCTH Mapa MOCTOSHHAa U OTHOCHTENIbHAS
" BII@KHOCTB.

Omeem: I:I:




1.

12.

13.

14.

Cyxo#t ¥ BIaXHBIH BO3OYX MpH OAWHAKOBBIX JaBJICHHH M TEMIIEPATY-

' pe 3aHHUMaeT OJMHAKOBbIE COCYbI, CIIEOBAaTENbHO (BEIOpATL BEPHBIE

YTBEPXKICHHA)

1) TIOTHOCTB BAAXHOTO BO3AyXa MEHBIIE [UIOTHOCTH CyXOro

2) IUIOTHOCTBb CYXOro BO3IyXa MEHBIIE IULIOTHOCTH BJIAKHOIO

3) IUIOTHOCTH ra3oB OHHAKOBEI ‘

4) cyMMapHOe KOJIHYECTBO MOJIEH B COCYaX OAUHAKOBO

5) mnapuyansHOE JaBJicHHe BOOSHBIX MapoB OQIIbIIE, YEM OCTANIBHBIX
ra3oB, COCTaBJIAIOLHX BO3IYX

Omeem: l:l____]

Kak u3menntcs aGconmoTHas BAaXHOCTh BO3AYXa B 3aKPBITOM COCY-
e, €CJIH IOHU3UTh TEMIIEpaTypy Bo3gyxa?

A) B cocyne HaxOAUTCA 1) yBenmuurcs
HEHACBHILICHHBIH Nap 2) yMEHBIIMTCH

B) B cocyne HaxomuTCA ~3) ocraHeTcs HEU3MEHHOMH
HACBIILEHHBIH Map 4) 3TO 3aBHCHT OT O0BEMA CO-

Cyla H BEIHYHHBl H3MEHe-
HHS TeMIIepaTyphl

Omeem: | A b

VYKaxuTe Ba BEPHbIX yTBEpKIACHHA. [IpH KOHIEHCALUH NapoB 3¢u-
pa Ha XOJIOIHBIX CTEHKaX KOJIObI

1) Momekynbl B KOHIEHCATE HAUUHAIOT ABUIaThCs OBICTpee

2) BO3pacTaeT NOTEHLUHAIbHAs JHEPrHsA B3aUMOIEHCTBHA MOJEKYJ
a¢upa

3) BO3HHKAKOT CHJIbI IPHTHKECHHUS MOJIEKYI 3¢ Hpa

4) pacnonoxeHHe MoJeKyNn mpuHoOperaer Oonee YHMOPAZOYECHHBIN
XapakTep ¢ OTHOCHTENBHO MOCTOSHHBIM UHCIIOM OMIKaIIMX Co-
ceae

Omeem:

B 4 M’ Bo3ayxa, Harperoro g0 16 °C, conepxurcs 40 r BOASHOTO na-
pa. KakoBa OTHOCHTENbHAs BIOXHOCTh BO3XyXa, €C/IH TUIOTHOCTh Ha-
chiieHHOro napa npH 16 °C pasrna 13,6 /M2

Omeem: %.
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185.

16.

17.

18.

19.
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CKOIIBKO MOJIEKYN PTYTH MOXET CONEPKAThCS B BO3MyXe B MOMeLIe-
3

HHH o6beMoM 50 M”, 3apaxxeHHOM PTYTbIO, IipH TeMrnepaType 300 K,

€CJIM JaBJIEHHE HachlenHoro napa prytu npu 300 K paeno 0,36 [1a?

Omeem: - 10*",

Ilpu 4 °C cyxoii ¥ BlaXXHbIH TEPMOMETPbI ICHXPOMETPa aBajlH OaHU-
HaKOBbI€ M0Ka3aHHs. YTO MOKaXeT BIaXKHbIH TEPMOMETP, €CIIH TEM-
nepatypa nosbicunacs A0 16 °C? Cuurats, 4To abCONIIOTHAsA Biax-
HOCTb BOASHOT'O 11apa HEU3MEHHa.

Omeem: °C.

B cocyne o6beMoM V| = 2 J1 HaXOAUTCH BO3JYX C BJIXHOCThI0 40%,
a B cocyzie 06beMOM V3 = 6 1 — Bo3ayX ¢ BAakHOCTbIO 60%. Temme-
parypa Bo3ayxa B 00oux cocynax oguHakoBa. Cocyanl COEQHHHUIIH.
Yemy cTana paBHa OTHOCHTENbHAS BIAXHOCTh Bo3ayxa (%)?

Omeem: %.

BcachiBalomuM HacocoM MOXHO NOAHATH Boxy OpH 0 °C Ha BBICOTY
H =10 M (cM. puc.). Ha kakyio (601b1iyr0 WM MEHBLIYIO) BBICOTY
MOXHO MIOAHATH ropa4yio Boay npu 80 °C? U3MeHeHHEM ILUIOTHOCTH
BoJbl NpeHeOpedb, OTBET MOSACHUTE, UCTIONB3YH PUBHUECKHE 3aKOHBI.

[Taper — |-.

ITon konokoJIOM BO3AYLIHOrO HAacoca HAXOAMTCS 4Yallka ¢ BOHOM.
IIpy oTkauuMBaHMM raza mMoOJ KOJOKOJOM YCTAaHOBHIIOCH AABJICHHUE
p =1 «klla, Temneparypa ¢t = 17 °C. Cnycts BpeMs T = 30 MUH nocie
Hayana paboThl Hacoca JaBjieHHe pe3ko ynano. Haijnure ucxoanyio
'Maccy m BOJIbl, KOTOpas coaeprkanach B yauke. Hacoc oTkauuBaer B
eIHHULY BpeMeHH 00beM Bo3ayxa V= 35- 107 m/c.



20. B 3akpeiToM cocyzne o6beMoM Vy = 1 11 HaxoauTCs BOASHOH map npH

21.

temniepatype 373 K. [1ap ckuMaloT pu noCTOSTHHON TeMIepaType, U
OH HauMWHaeT Komeﬂcnpdnancs. Haiinute Maccy (T) moryduBeics
BOJBl B TOT MOMEHT, KOrJa NEepBOHAuyaibHBIH OOBEM mapa yMeHb-
mutes Ha 75%. HavansHoe naBnenue napa 0,8 atm. O6veMoM oOpa-
30BaBLLEHCs BOJBI IPpeHEOpeYb.

Ipu neperoHke HeTH ee HarpeBalOT, NIPH 3TOM M3 CMECH CHadaa

- BBLACACTCA 6CH3HH, 3aTE€M JIMTPOHH, 3aTEM K€POCHH, 3aTEM COJIAPKa.

Onupasick Ha 3aKOHBI (PU3HKH, PACIIOIOKHTE B MOPAAKE BO3PACTAHU
TEMIIEPATYPhbl KOHIEHCALHH 3THX BEILECTB.

§28. Mopeau rasa, :KHAKOCTH U TBEPAOro TeJia.
Kpucrannudeckue u aMmopdHble TeJia.
MexannyeckHne cBOHCTBA TBEPABIX TeJl

ITpu kakux mpoueccax BHYTPEHHSS SHEPTUS CUCTEMBl YMEHbIIAETCA?
BribepHTe 1Ba BEPHBIX BApHAHTA.

1) Ilpu mepexone M3 KHAKOTO COCTOSHHUS B ra3000pasHoe.
2) Ilpu miaBlIeHHH U KOHAEHCALHH.

3) Ilpu kpucTanmuzaimy.

4) Ilpu xoHIOEHCAIMH.

Omeem: :]:'

BriOepHTe Ba BEPHBIX YTBEPKICHHSL.

1) Temionepenaya teny 6e3 M3MEHEHHS €r0 TEMIEPaTyphl HEBO3-
MOJKHa.

2) Temnnonepenada tenxy 6€3 H3MEHEHHS €r0 TEMIIEPATYPhl BO3MOXK-
Ha MpH H3MEHECHHH arperaTHoro COCTOAHHs TEJ1a.

3) Tennonepenada Teny 6e3 U3BMEHEHHUS €r0 TEMIIEPATYPhl BO3MOXK-
Ha B NpoLiEcCax Haj ra3oM, I KOTOPBIX BBIMIOJHSAETCS COOTHO-

_ WEHHe pV = const.

4) Tlpouecc Temnonepenayud Bceraa CONPOBOXKAAETCS M3MEHEHHEM
TEMIIEPATYpPBI XOTA Obl OKHOTO U3 TEI.

Omeem: I:[:
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3.

[ToueMy TemnepaTypa BozbI B OTKPBITBIX BOAOEMAX B JIETHIOK MOTOXY
TMPaKTHYECKH BCET/a HIDKE TEMIIEPaTyphl OKPYKAIOLIEro Bo3ayxa?

1) TennoeMKOCTs BOABI MEHBILIE TEILIOEMKOCTH BO3IyXa.

2) Owueprus, HeoOxoauMas I HCTIAPEHHs BOMBI, OTHUMAETCS Y BO-
JoeMa.

3) Monekynsl Bo3ayxa ObicTpee ABHIaloTCs.

‘4) Bony npu BraxHoCTH Bo3ayxa meHblie 100% nokumaioT camble

ObICTpbIE MOJIEKYIBI.
Omeem: [ | ]

Kakomy arperaTHoMy COCTOSIHHIO COOTBETCTBYET OMMCaHHE €ro mo-
BelleHHs?

1) 3aHMMaeT Bech NMpeAOCTABICHHbIH eMy 00beM
2) coxpansier 00beM H popMy '
3) coxpanser popMy, HO He 0OBEM
4) coxpauser 06beM, HO He Gopmy

TBEPAOC TCJIO KHIAKOCTDb ras
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Kakue sBIeHHS MOIrYyT CONpPOBOXAaTb YMEHBUIEHHE BHYTPEHHEMH
SHEPrUM BEHIECTBA B XUAKOM COCTOSHHH?

1) yMeHblCHHE WIM YBEJIHYEHHE IUIOTHOCTH BEUIECTBA MpPH KpH-
CTaJLTH3aLHH

2) yBelHYEHHE CPEOHEH CKOPOCTH ABWKEHHS YaCTHL

3) napooOpa3oBaHHE [0 BCEMY 00BEMY KHUAKOCTH

4) yMeHblIeHHEe CpeHel CKOPOCTH NBHXEHHS YaCTHIL

Omeem: l:l:l

Y10 NpoU30HiAET C TAIOIKUM B TEILIOH KOMHATE JIbJOM, €CJIH

A) HakKpbITh €ro 1yooii, 1) oH HauHeT TasATh eule OvicTpee
B) nocwimats ero coneio? 2) HHYero He NMPOU30IIET
3) TagHue NbJa 3aMeTHTCS

Omeem: | A b




7.

TeMneparypa BellecTBa H3MEHAETCA CO BPEMEHEM B COOTBETCTBHH C
rpapukoM (cM. puc.). Kakum mpolieccaM COOTBETCTBYIOT Y4YacCTKH
OA, Ab u bB? HcxomHoe cocTOsSHHE BELLECTBA JKHAKOE.

1) HarpeBaHue
2) TUIaBJICHHE
3) KOHZeHCauHus
4) oxJaxAcHUE
5) KHNeHHe
t,°C A
400 _ B
300 —
200
100 -

T T T >
t, MUH
9 121518

OA Ab bB

BeiGepute Tpu BepHbix yrBepkacHHa. [Ipu Temmepatype MeHble
KPHTHYECKOH [a3 MOXET NMPEBPATHTLCA B JKHIKOCTh, ECIIH

1) ero cxaTh

2) TMOHM3WTH €rO TEMIEPaTypy

3) NOHH3UTH €TO JaBJIICHUE

4) ObICTPO PaCILIMPHTH €0 B IYCTOTY

5) cmewarts ¢ ra3oM OOJbIIECH TIOTHOCTH

Omeem: | l | l

VYKaxxuTe BEPHBIC yTBEpXACHUS. BemecTBo H30TPOITHO, €CIIH

1) BemIECTBO ABIAETCA KPUCTAIIIOM

2) ¢usnueckue CBOCTBa BElIECTBA He 3aBUCAT OT BHIOPaHHOIO Ha-
TIPaBJICHUS BHYTPH Tela

3) ¢usMyeckHe CBOICTBA BEIUECTBA 3aBHCAT OT BHIOPAHHOrO Ha-
MpaBleHUA BHYTPH Teja

4) peun upet 06 aMophHOM TBEPJOM Tele

Omeem:
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10. BemectBo, 06nanaromee MaIoi CKHMaEMOCTBIO, MOXKET HAXOIHTHCS

1.

1) B ra3oo6pa3HOM M XKHIKOM COCTOSHUM

2) B TBEPIOM COCTOSHHH
3) B IKMIKOM COCTOSSHMH

4) B ra3000pa3HOM COCTOSHHH

Omeem:

Kakoe BripaxxeHuHe onpenenser

A) BO3HHKAIOILIEE B METATIIHYECKOM D)
CTEep KHE MEXaHHUYECKOE HAIpPsDKEHHE,

b) xecTkocTh cTepiKHA?

AL
LO
2) kAL
3) <
€]
F
4) L
) s
F
5 =
) AL

MEXAHHYECKOC HAIIPDKCHUE

KECTKOCTD CTCPXHA

12. Ha pucyHke npesacTaBieHa AMarpaMMa HanpspkeHHS — rpaguueckas
3aBHCHMOCTB G OT €, Ileé G — MeXaHH4eCcKoe HaNpsHKeHHe, € — OT-
HOcHTebHOe yluiMHeHue. Ha kakux y4acTkax KpHBOH BBINOTHAETCS
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3aKkoH ['yka?
[
6
5
2 3 4
1
€
YYACTKH KPUBOH 3AKOHT'VKA
A) yuyactok 1 1) BBIMONHAETCA
B) yuactok 3 2) He BBIIOIHAECTCA
B) yuactok 5

Omeem: | A b B




13.

14.

15.

16.

17.

Kak u3MenHTcs abcomoTHoe yATMHEHHE IIPOBOJIOKH, €CIIH, HE MEHSS
Harpys3Ky, 3aMEHHTb IPOBOJIOKY APYroH — H3 TOro X€ MaTepuaia,
HO MMeloLIeH BIBOe GOMBIiyIO [UIMHY U B 2 pa3a GonblIni quaMerp?

1) yMeHBIIMTCA B 2 paza
2) yBeJgHyHTCA B 2 pasa
3) He U3MEHHUTCH

4) ymeHbLIMTCA B 4 pa3a

Omeem: |:]

Hmeetcs aBa o6pasija TBEPAOro Tejla — allOMUHUI U sHTapb. ONHO
SBJIETCA MOHOKDHCTAJLIOM, Apyroe amopdHbIM TeloM. Bribepute
ZIBa BEPHBIX YTBEPXKACHHUA.

1) MoHOKpHCTAJLIMUECKOE TEJIO BCeraa TBepke aMopdHoro.

2) ATOMBI alIOMHMHHSI KOJEOMHOTCA B y3/laX KPHMCTALIMYECKOH pe-
ILETKY.

3) Ilpu noBbIIEHHH TeMMepaTyphl Ha KPUBOH HAarpeBaHHs alliOMH-
HUsl OyyT NPUCYTCTBOBATh TOJILKO ILIABHBIE KPHBBIE.

4) Iloka Bech AHTaph HE pacIUIABUTCS, €0 TEMIIEpaTypa HeE MOBbI-
IAETCA.

5) dusnyeckue CBOHCTBA AHTAps OJAWHAKOBHI B pa3/IMYHbIX HalpaB-
JICHHSX, @ Y ATIOMHUHUS MOTYT pa3iiH4yaThCs.

Omeem: [:l:l

[lpy kakoH HaWMEHbIICH JMHE A CBHHIIOBas MPOBOJIOKA, MOIBE-
LIEHHAs 33 OJIMH KOHEIl, pa3opBeTCsA OT COOCTBEHHOro Beca (npenen
npo4HocTH o, =15 Mlla, miotHocts p=11,3 - 10° kr/m’)?

Omeem: M.

JUTMHHBIA TOHKMH HUIHHAPHYECKHH aJFOMHHHEBBIH COCY[ paiuycoM
R =14 cM 1 TomuMHON £ = 1 MM 3aN0JHUIN Ta3oM o U3OBITOUYHBIM
nasjieHHeM 5 atM. Momyne ynpyroctu amomunus E = 0,7 - 10" ITa.
Ha ckonbko yBeTMYHIICS MPU 3TOM AHAMETp cocyna?

Omeem: MM,

IIpoBonoka ¢ BHCAUIMM Ha HEH Ipy3oM Maccoil m; = 10 kr umeer
IMHY [} = 1 M, a IpH yBETHYEHHH MacChl Ipy3a A0 m, = 15 Kr aivHa
craHoBuTCs ,, = 1,01 M. Haiinure ninsy npoBosnoku /y 6e3 Harpysku.
JedopMalMu CYHTATH YIIPYTHMH.
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JJIEKTPOIUNHAMUKA
L . —— "~ ]

JJIEKTPOCTATHKA

§29. daexTpu3anus tei. B3aumoaeicreue 3apsikeHHbIX TeJl.
JINCKPETHOCTD 3JIEKTPHYECKOro 3apsiaa.
3axoH coxpaHeHHs J1eKTpHUYecKoro 3apsia. 3akon Kyiaona

1. K METAIHYECCKOMY LIAPHKY, IIOABECUICHHOMY Ha JICCKE, MOOHOCAT

A) OTpHIaTe/bHO 3apsHKEHHYIO MAI0YKY,
B) nonoxurensHo 3apsHKEHHYIO MAJIOUKY.

Ilfapuk B 060MX CiTy4asx NpHTATHBacTCA K Hei. YTo MOXkHO cka3ath
0 3apsze mapuka?

1) Ilapuk 3apsskeH OTPHLIATEBHO.
2) Ilapuk 3apsKeH MONI0KUTENBHO.
3) lllapuk MoxeT ObITh He 3apshKeH WM MMETh OTPHIIATeIbHEIH 3aps.
4) Illapux MoXeT OBITh He 3apSDKEH WIH HMETH TOJIOXKUTENBHBIN 3apsif.

Omeem: A b

2. Bo ckonbko pa3 yBEJHYHTCS CHJIA KYJIOHOBCKOTO B3aUMOJCHCTBHSA
JBYX TOYEYHBIX HETIOJBHIKHBIX OJAWHAKOBBIX 3apsAIOB, €CIIH PacCTOs-
HHE MEXIY HHMH YMEHBIIHUTE B 5 pa3?

Omeem:

3. Kak cnexyer H3MEHHTh BETHYHHY KaXKIOTO M3 JBYX TOYEUYHBIX 3aps-
JIOB UM pacCTOSHHUE MEXJy HHUMH, 9TOOBI NpH NMEPEHECEHHUH HX H3
BO3[yXa B CIUIOMIHYIO Cpely C JU3JIEKTPHYECKOH NPOHHLAEMOCThIO
€ =2 CHia MX B3aUMOJIEHCTBHS YBEIHYMUIACh B 2 pa3a?

1) yBeaH4YHTH paccTOsAHHE B 2 pa3a
2) yBENHYHUTH 3apsn B 2 pa3a

3) yMEHBUIUTH PacCTOSHHE B 2 pa3a
4) yMeHBIIMTH 3aps/ B 2 pa3a

Omeem: [:E
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4,

Ot MeTtannnyeckoro mapuka, uMeromero +10 aneMeHTapHBIX 3aps-
OB, OTAEMIH 5 31eKTpoHOB. YeMy cTan paBeH 3apsjl liapHKa?

Omeem: x 107" K.

B BepmiMHaxX HpaBHJIBHOIO TPEYTOJBHHKA PacIoNOoXeHb! TOYEYHBIE
3apsansl 2q, —2q, q. I1o kako# cTpenke HanpaBieHa CHia, AeHCTBYIO-
Imas Ha 3apsn q?

2q —2q 1
Omeem:
B yrnax kBaJpaTa cO CTOPOHOH @ PACIOJ0XEHBI TOYEUHBIE 3apSIE,

paBHBIE TIO MOIYJIO g (cM. puc.). UeMy paBHa cuia, ACHCTBYOIAsA Ha
3apax q; = q/2, NOMeIIEHHBIH

A) B EHTp KBaJpaTa,
b) B neHTpe MexAy HHKHUMH OTPHLIATEILHBIMHU 3apAiaMHu?

+q +q
N ’
N
\\+q]//
N/
N
Ve N
7/ AN
/ N
y N
-q —-q
) kq* 3) 8kq®
4a’ sV5a*
2 2
2) 8kq 4) 2V2kgq

\/5—612 ) 02

Omeem: A b

3apan () noMelleH NocepeauHe MeXAy ABYMS TOYEYHBIMH 3apsaJaMH
q1 = 12 HKn u ¢, = —4 sKn. Haiinure cuny, neiictyromyto Ha 3a-
paa O, ecy CHila, JEHCTBYIOWAA Ha 3TOT 3aps]l CO CTOPOHbI BTOPOTo
3apsiia, pasHa 6 - 107 H.

Omeem: H.
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8.

10.

1.

152

TpH OAMHAKOBBIX 3apsja BETHYHHOMN g = 107° Kn kaxapiii momeme-
HbI B BEPIIHHAX PaBHOCTOPOHHETO TpeyroibHuKa. CHia, neficTByiO-
uias Ha Kaxaeld 3apsa, paBHa F' = 0,06 H. Onpenenure miusy cro-
POHBI TPEYTOJIHHKA.

Omeem: M.

JlBa nerkux HpOBOJALUMX ILIapUKa Maccoif m=3,6T M pagHycoM
R =1 cM xaxaplii HaXOOATCA Ha BEPTHKAILHOM CIHIIE, O KOTOPOM
BEPXHHH LIApHK MOXET ABHUraThes 6e3 Tpenus (cM. puc.). Kakoe pac-
CTOSIHHE YCTAHOBUTCS MEXIY LIEHTPaMH ILIAPUKOB, €CJIH HIDKHEMY U3
HUX COOBWMTH 3apaa ¢ = 107° Kin? B Hayane onbiTa WAPHKH CONpH-
KacaJIiCh. '

Omeem: M. ‘

3apsazael +g U —4q pacnosioKeHbl Ha PacCTOSHHH a APYT OT Apyra.
Kaxko#i 3apsan ( 1 Ha KakOM pacCTOSHHH X OT 3apsla +q Hajlo pa3Mmec-
THTb, YTOOBI BCA CHCTEMA HaXOMHJIaCh B PaBHOBECHH?

1) x=2a
2) O=-4q
3) x=a
4) Q=+4g

Omeem: l:l:]

YeThlpe MaJIeHbKMX OAHHAKOBBIX METAUTMYECKHUX LIAPHKA, HMEIOILINX
3apAbl ¢, = +q, g2 = +q, g3 = +2q ¥ g4 = —2q, HAXOAATCA B BEPLIMHAX
KBajpaTa. Bo ckonbko pa3 yMEHBIIHTCA BEJIHYHHA CHIIBI, AEHCTBYIO-
e CO CTOPOHBI BCEX INAPHKOB Ha 3apsj, NOMELIEHHEIA B LEHTP
KBafipaTa, Moclie TOro Kak TPETHH M YeTBEPTHIH [IAapUKH NPUBEIH B
COIIPHKOCHOBEHHE H BHOBb Pa3BENH Ha MPEXKHHE Mecta?

Omeem:



12,

13.

14.

15.

B Tpex BepumIMHax KBaJpaTa HaxXOAATCS TOYCYHBIE 3apsabl IO
|q|=100 HKn xaxaeiit (cM. puc.). Onpenenute 3Ha4eHHE CHIIBI, JCH-

CTBYIOLLEH Ha OTPHLATENBHBIN 3apA] —¢, IOMEILECHHbIH B YETBEPTYIO
BepiHHy (A). CTopoHa KBajpaTa a = 3 cM.

+q -q

+q A

Omeem: H.

ToueuHsle 3apaanl +q, —g W —¢ PacloOkKeHbl Ha OAHOH TPAMOH IpyT
3a OpyroM. PaccTosHHA Mexay COCeIHHMH 3apAlaMH OIHMHAKOBBIL.
KpaitHue 3apsaasl ¢ 1 —g B3aMMOIEHCTBYIOT Mexay co0oi ¢ cHioi
10 H. KakoBa Be/IMYMHA CHIbI, AEHCTBYIOMIEN Ha 3apsaa +q CO CTOPO-
HbI IBYX OCTaJIbHbIX?

Omeem: H.

JBa pa3HOMMEHHO 3apsHKEHHBIX OJAMHAKOBBIX HIAPUKA PaCIIOJIOXKEHbI
Ha PacCTOSHHHU 7 ApYT ot Apyra (cM. puc.). Kak u3MeHHTCS Moaylb
CHIIBI, NEHCTBYIOIIEH HA JIeBBIH LIApHK (—q), €CIM TPEeTHil MapHK ¢
3apAnoM —q/2 IOMECTHTE B TOYKAX

M . N o L

r‘—-gi&gv—-—o—~—~:-.(-:-gj-—--o

p 2 4 +q

I 1 .
A) M, 1) yBenuuuTcs
B) N; 2) yMEHBLIHTCH
B) L? ¢ 3) He H3MeHHTCA

Omeem: A b B

[lapsuk Maccort m = 50 r HaxoAHTCA HA PaBHBIX PacCTOSHUAX 1 M OT
JByX OJHMHAKOBBIX TOYeUHBIX 3apaaoB g = 5 MkKu. C xakuM yckope-
HMEM Ha4HET J[BHTaTbCH LIApHK, €CIAH €My COOOIMTh 3apsn

g =2+ 107° Kn? PaccrosHue Mexay 3apsiamu r = 50 cu.

2
Omeem: m/c”.
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16.

17.

18.

19.

20.
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3aBUCHUMOCTb CHJIBI B3aUMOJEHCTBHA ABYX OJHOMMEHHBIX 3apsJOB,

3HaYeHHd KOTOpBIX OTHOCATCH Kak 1:3, or oOpaTHOH BeIWYHHBI

KBajJpaTa pacCTOSHHMSA MEXIy HUMH NpUBe/ieHa Ha pucyHke. Onpene-
JIMTe BEIM4HHY O0JIbIIEro 3apsja.

F,mxH 4

1,2

0,9

0,6

0,3

Omeem: K.

Kakyto Maccy MAomkeH HMMETh KaXOBIH M3 JBYX 3apSKECHHBIX
(g=1,6-10"Kn) HIApHKOB, YTOOBI CHIIA 3IEKTPOCTATHIECKOrO OTTA-
KMBaHMs HIADHUKOB YPaBHOBEHIMBAJIACH CHJIOH MX TIPABUTALMOHHOIO
[PUTSDKEHHUA?

Omegem: KT.

B nnaHerapHo# MoenH aToMa BOAOpPO/Ja NPEAIIOSIAracTCs, YTo JNEK-
TPOH JBHXXETCS BOKPYT NPOTOHA C YTIIOBOH CKOPOCTBIO 10" pan/c.
Hatinurte panuyc opOUTHI.

Omeem: M.

ToHKas HUTH BHUIEPXKUBACT HATDKEHUE Tyu = 0,01 H. Ilonsemen-
HBIH Ha 3TOit HUTH wapuk Maccoit 0,6 r umeer 3apsan 10 K. Cuuzy
B HalpaBJIEHHH MOABECa K HEMY MOJHOCAT HIapUK, MMEIOIHUH 3apsan
~40 HK1. [1pu kaKOM pacCTOSHHH MEXIY IApHKaMH HUTb Pa3opBeTcs?

Omeem: M.

JIBa MaJIeHBKHX 3apsKEHHBIX OJJHHAKOBHIX HIApHKa, HAXOAAILMXCA Ha
paccrosuuu » = 0,3 M, NPUTATHBAIOTCS IPYTr K IOPYry C CHJIOH
Fi=12" 10~ H. Tocne Toro kKak HIapUKH ObLNM MPHUBEAEHBI B CO-
[IPUKOCHOBEHHE H Pa3BE/ICHBI HAa NPEXXHHE MeCTa, OHH CTAIH OTTAN-
KMBAaTBCA C CHJIOH F) = 107 H. Onpenenure nepBOHaYaIbHBIE 3aps-
JIb LIAPOB.

Omeem: Kn.



21.

22.

23.

24,

3apsKeHHBIH [MApUK Maccoi 2 I MOJBELIEH HAa HHTH IJIHHOH 1 M H
JBHXXETCA [0 OKPYKHOCTH B TOPH30HTaIBHOM IIOCKOCTH. B neHTpe

" OKPY>XHOCTH NMOMCIIECH LIAPHK C TAKHM K€ 3apsiIOM. VYroa oTKIIOHe-

HUA HHUTH OT BepTHKand paBeH 30°, yrioBas CKOpPOCTB BpallCHHA
paBHa 1 pan/c. Onpenenure 3apsg KaXIoro mapHKa.

Yeteipe 3apsna g, O, ¢ U () CBA3aHbI HMTAMM JUIMHOA [/ kaxuas
(cM. puc.). Onpenenute yroa § MEXIY HUTIMH.
q

q

Tpu TOHKME MeTaJUIMYEeCKHE IUIACTHHBI, PAcroOJIOXKECHHBIE TMapaj-
JENBHO APYT APYTY, UMEIOT 3apaabl —q, +2q U +3q (¢ = 10 MxK).
PaccTosiHHe MeXy COCEHHMHM ITaCTHHaMH d = 1 cM, ruomanb Ka-
xxo# miactuebel S = 1 Mm%, Haiinure CUIly, NEHACTBYIOLLYIO Ha Cpel-
HIOIO IUTACTHHY.

ToHKOE POBOJIOYHOE KOJIBIO PaAMYCOM R HMMEET HEKOTOPBIH 3JIEK-
TPUUYECKHH 3apsaf q. B neHTpe konblia pacnosnaraercs OMHOMMEHHBIH
¢ 3apaaoM q 3apaa @, npuueM Q >> g. Cuna, ¢ KOTOpOH pacTAHYTO
KOJIbLIO, paBHa F. Onpejennre 3apsj g, KOTOPBIA UMEET KOJIBLIO.

§30. DuiexTpHueckoe moJe.

Haﬂpﬂ)KeHHOCTb JICKTPHYECKOro NoJif TOYCYHOro 3apsajaa.

JIMHMH HANPAKEHHOCTH VIEKTPHYECKOro noJist
(cnioBble MHMH). [IpyHIHMI CynepnO3HIMH NOJICH

Kaxas ¢pu3nueckas BeqMuHHa H3MepsAeTcs B

A) B/m, 1) NIOTHOCTb PHEPTUM IEKTPOCTATH-
Bb) B? 4EeCKOro MoJjs

2) mnoTeHuHMal

3) HanpsXKEHHOCTD

4) »snekTpuuecKas NOCTOSTHHAs

Omeem: A b
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HanpspkeHHOCTB 3JIEKTPHYECKOT0 MO H3MEPSIOT C NOMOLLBIO NPO6-
HOTO 3apsfia g,. Bo cKONbKO pa3 yMEHbIIMTCS MOAYJb HANPSHKEHHO-
CTH, €CJIH BEIHYHMHY NPOOHOro 3apsia yBeAHYUTD B 2 paza?

Omeem:

BHCKTpH‘ICCKOC MOJIE CO34aHO ABYMS ITOJIOXKHUTE/IbHBIMH TOYCYHBIMH

3apsnami. Kakoe HanpaBieHHe MMeeT BEKTOp HaNpsHKEHHOCTH E B
TouKe B (cM. puc.)? YKaXuTe HOMEp CTPEJIKH.

X

4 B 2
D¢ 3
Omeem:

YacTuua BIeTaeT B OJHOPOAHOE JIEKTPHYECKOE NoJie (CM. pHUC.).

>
>

A
& >
= >
Kak ona OyneT ABHraThCs B 3TOM I0JIE B CJIy4ae, €CJIH 3TO
A) o-dactHua, 1) paBHOMEpPHO B TOM € HAalpaBICHHH
b) HeHiTpoH?  2) paBHOMEPHO B IIPOTHBOINOIOKHOM HallpaBICHHH
3) no napabone BnpaBo
4) mno napabose BIeBO

Omeem: A b

3apsaa MeTaJuIHYECKOTO apa paadyca 10 cMm paBeH 1078 K. Kak u3-
MEHHUTCA BEIHYHHA HANPSHKEHHOCTH I0JIs, CO3/aBaEMOro 3apsKeH-
HBIM LIApOM Ha paccTosHUH 50 CM OT LeHTpa 11apa, NIPH YBEJIHYEHHH
paaMyca mapa
A) B3 pa3a, 1) yBenuuutcs B 3 pasa
B) B9 pa3? 2) CTaHeT paBHOMH HYJIO

3) yBenuuutcs B 9 pa3

4) He U3MEHHUTCH

Omeem: A b




Kak U3MeHHTCS pe3ynbTHpyIOlas HaNpsHKEHHOCTh NMOJIS B TOYKE A,
ClieBa OT KOTOpOiH HAXOAMTCS IOJOXKHTEIbHbIH TOUEYHBIH 3apian g,
€CJIH CIIPaBa OT 3TOH TOYKH (CM. PHC.) PACTIONIOKHTD:

A) HE3apsYKEHHYI0 METaJlIH- 1) yBenuuurcs
yeckylo chepy B, 2) yMEHBIIUTCH
b) Merawimueckywo cdepy ¢ 3) He H3MEHHTCH
3apsanoM +q/2? 4) HeoOxonHuMBI JaHHBIE O Be-
JMYHMHE 3apAja H paccTos-
HUAX
A
@) .

+q
Omeem: A b

B BepunHax kBagpaTa, CTOpOHAa KOTOPOIO paBHa @ = 1 M, Haxo4ATCA
3apansl ) = q; 2 = —q; 3 = —2q; q4 = 2q, rae g = 10° Kn (cM. puc.).
Haiinyre HanpsHKeHHOCTH 3NIEKTPUYECKOro noJis £ B leHTpe KBajpara.

q, 9,
q, q,
Omeem: B/M.

B kaxaoM M3 yTIoB paBHOCTOPOHHEro TPEYTOJbHHKA HAXOAUTCA 3a-
pan +q. Kak H3MEHAEeTCs HaNpsHKEHHOCTh JIEKTPUYECKOro Iojs B
LIEHTPE TPEYTOJIBHHKA M CHNa, ACHCTBYIOIIAS HA OJMH M3 3apA0B CO
CTOPOHBI APYTHX, IIPH KPaTHOM YBEIMYEHHH PAacCTOSHHS MEXJY 3a-
panaMu?

OU3UYECKHE BEJIMYWHbBI HUX U3MEHEHUA
A) Hanps KeHHOCTb 1) He uaMmeHsercs
B) cuna 2) yBenuuyuBaeTcs

3) yMeHblIaercs

Omeem: A b
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Kanna maccoit 107 kr, Ha KOTODOH HaxoIMTCs 3apsl, paBHBIH
10 3apsnam 3/1€KTpOHA, NOAHUMAETCS B BAKYYME BEPTHKAILHO BBEPX
C YCKODEHHEM 2 M/C> MeXIy ABYMS TOPH3OHTAIBHO PachonoXkeHHbI-
MH pasHOMMEHHO 3apsXKCHHBIMH OJJMHAKOBBIMH ILIacTHHamu. Omnpe-
JACIHTE 3apsji Ha IUIACTHHAX, €CIHM IUIOW@db KaKIOH ILUIaCTHHBI
1 cM%. '
Omeem: Ka.

Ha BepTHKanbHO# MI0OCKOCTH miowagsio S = 1 M> pacripeziesieH 3a-
pan 17,7 - 107° K. K miockoctn NPHKPEIUIEHA HENPOBOAAIIAs HHUTD,
Ha KOHLE KOTOpOH HaxOMUTCH 3apsKEHHBIH LIapHK Maccoi 107 kr.
ITpu paBHOBeCHHM CHCTEMBI HHTH 00pa3yeT C ILIOCKOCThIO yroa 30°,
Onpenenure 3apsa mapuka B HKJ1.

Omeem: HK.

JBa pasHouMeHHBbIX 3apsna no 0,1 MxKn pacnonoxeHsl Ha paccTos-
HUH 8 cM 1pyr oT apyra. Haiiiute HanpsHkeHHOCTh B TOYKe, YAalleH-
HOM Ha 5 CM OT KaXJ0ro U3 3aps/I0B.

Omeem: B/m.

Ilpn BHECEHMH 3apsHKEHHOT0 METAUIMYECKOro IIApHKa, MMOJBELIEH-
HOTO Ha H30JMPOBAHHYI0 HHTh, B OMHOPOJHOE IOPH30HTAJIBHO Ha-
NPaBJIEHHOE MoJIe HUTL 00pa3oBala ¢ BEPTHKAIBIO yroa o = 45°. Ha
CKOJIbKO TPaflyCOB YMEHBLIUTCS YToJl OTKJIOHEHHS HHTH IPH CTeKa-
HHH C LIapYKa OJHOH AecATOo# J0iH ero 3apsna?

Omeem: °,

o 6

IMap Maccoit 0,1 xr u 3apszom 4 - 107 Kn nojBeiieH Ha U30JIHPYIO-
e HUTH B OJHOPOJHOM JJIEKTPHYECKOM I10JI€ HaNPSIKEHHOCTBHIO

-

E =6 10" B/m, npuuem Bextop E HamnpasJieH FOPU30HTAIBHO BJIEBO
(cM. puc.). llap oTBeny BnpaBo 10 yria OTKJIOHEHHS HUTH OT BEPTH-
Kanu Ha 30° 1 ormyctunu. Haliaure HaTs)KeHHE HHUTH TIPH MPOXOXK-
JEHUH IAPUKOM HIDKHEH TOYKH TPaeKTOPHH.

=l

A\

A
R R R R
/

@
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15.

MaTteMaTH4YeCKHil MasATHHMK MpeacTaBnieT coOOH IWIapHK Maccoi
m=0,2 r ¢ 3apsaaoM g = 200 1K, moaBeLIeHHbIA Ha LIETKOBOH HHTH
anuHoi [ = 80 cM. C xakum nepuonoM OyzeT konedaTecs MasATHHK,
€CIIH €ro MIOMECTHTh B OAHOPOIHOE 3IEKTPHYECKOE T0JIE HAMpPsKEH-
Hoctblo E = 30 kB/M, HanpaBneHHOE BBEPX?

B npoctpancTBO Mexay OBYMs Napai-
TIeNBHBIMH KBAJIDaTHBIMH IUIaCTHHAMH,
3apsDKEHHBIMH  TOJIOKHTENBHO € pas-
JHYHOH TOBEPXHOCTHOH IUIOTHOCTHIO
3apana o, =3,04 MKEK /M H
0, =2,03 MKK.II/MZ, BIIETa€T 3JEKTPOH
co ckopocthio 107 M/c mapamnensHO
mwiacTiHaM (cM. puc.). CTopoHa Kax-
Jo# u3 miactiH 1 cm. Ilox xakum yr-
JIOM K IUIaCTHHAM BBUIETHT 3NIEKTPOH?
OTHoLIeHHE 3apsaa JNEKTPOHA K ero
Macce pasHo 1,76 - 10" Ki/kr.

+C,

-

+0,

§31. PaGora 1eKTpH4YeCcKOro NMoJjisl NPH NepeMellieHHH
3apsaa. Illorenunaj. Cesi3b MeXKIY Pa3HOCTBIO NOTEHIHAIOB
H HANIPSI)KEHHOCTLIO 0AHOpPOAHOr0 Nojs. [loreHunas moas

TOYEYHOT0 3apsia. IKBHNOTEHUHAIbHbIE IOBEPXHOCTH

Kaxoe onpenenenne ¢pu3nueckoi BETHUYHHBI COOTBETCTBYET:

A) moTeHuMaTy 1) oOTHOLIEHHE CHIBI, ACHCTBYIOIIEH Ha TO-
3NEKTpoCcTa- YEUHbIH 3apAl, K BEIHYHHE 3TOTO 3apaja
THYECKOI0 2) oOTHOLIEHHE padOTHl MOAS MO MepeMelle-
o, HHI0 TOYEYHOrO 3apsia U3 OJHOH TOUKH

b) HanpsKeHHIO 1oJig B APYTYIO K BEJIMUMHE 3TOTO 3apsaia
MeXay To4-  3) paboTa mosis Mo NEepeMELICHHIO €IHHHY-
, kamu nons? HOT0 TOUEYHOTrO IOJIOKHTENBLHOIO 3apsjia

U3 JaHHOH TOYKH B 6ECKOHEYHOCTh
4) nNpOW3BEICHUE MOTCHLUMAILHOH SHEPrHH TO-
4eyHOro 3apsA/ia Ha BeTHYHHY 3TOro 3apana

Omeem: A b
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PaccmoTpute prcyHok. Kakas u3 gpopmyit onpeaenser

A) paboTy cHl 3MeKTPOCTATHYECKOTO MOJIA HANPAXKEHHOCTBIO E 1o
MEPEMENIEHHIO 3aps1a ¢ U3 TOUKHU [ B TOUKY 2,

b) oTHoleHne paboThI CHII 3JIEKTPOCTATHYECKOTO MO/ HAMPAKEH-
HOCTBIO E MO mepeMewieH o 3apaaa g W3 TOYkd [ B TO4Ky 2 K
BeJIMYMHE 3TOro 3apsaa’

2
N
a
i —>
E
1) qES'sina 3) W, - W,
2) gEs - cosa 4) o -0,

Omeem: A b

3apsag Merawinyeckoil cdepsl paguycom 1 M paBeH 10° Kn. Bo
CKOJIKO pa3 YMEHBUIUTCS MOTEHLHMa] MoJs, co3JaBaeMoro cdepoi
Ha pacCTOAHHM 60 CM OT LEHTpa Lapa, NpH YBEIHYEHHH pajHyca
mapa B 3 paza?

Omeem:

B mone nonoxuTenbHOTO 3MEKTPUUECKOro 3apaia g BHOCHTCS paB-
HBIH 10 MOAYJIO OTPULATEIbHBIN 3apAl g;. Kak mpH 3TOM HM3MEHs-
I0TCS HaNps>KEHHOCTb M NOTEHLIHAJI JJIEKTPHUECKOrO MOJIA B TOYKE Ha
cepellMHE OTpe3Ka, COSAUHSIOLIET0 3apaabl g; H g7

1) HanpsHKEeHHOCTh YMEHBIIUTCS
2) mnoTeHUMAaN yBEIUYHTCH
3) Hanps)KEHHOCTH YBETHUUTCA
4) noTeHUMANl yMEHBIIHUTCA

Omeem: ‘:I:I

Kakas 13 3aBUCHMOCTEH (CM. pUC.) XapaKTepU3yeT

A) moreHuMan nojis kKak GyHKUHIO pacCTOSHUA OT MOBEPXHOCTH 3a-
pKEHHOH cdepsl,

b) noreHuMan mons Kak GyHKUHMIO PACCTOSAHHMS OT LIEHTPA 3apsKeH-
HOH cdepbl 10 ee HOBEpXHOCTH?



¢,B ©,B

1) 2)

¢,B ¢,B

Omeem: A b

Kakyto pafoTy coBepLIaeT 31eKTPUIECKOE M0JIE 3apAN0B +g H —q IPH
nepeMeILeHNH TPETHEro 3apsAaa +q U3 TOYKH A B TOuKy B? 3apsiml
+g ¥ —g HaXOATCA HA PaCCTOAHUM d APYT OT ApYyTa, TOUkH A U B Ha-
XOJATCA HA PACCTOSAHUAX @ = 1 M OT 3apsAfoB +g U —g COOTBETCTBEH-
HO, ¢ = 107° K (cm. puc.).

A +q -q
—@—@
a a
Omeaem: Jxk.

B
O

a

JlBa OIMHAKOBBIX DIApa, 3apsHKEHHBIX- PA3HBIMHM 110 MOAYJIIO H 3HAKy
apsizamMu ¢, =4 - 10° K u Gp=-2" 107 Ka, pacIoIOKEHBI Ha pac-
cTosiHMH = 1 M Jpyr ot Apyra. Kak oTHOCATCS BeNHYHHBI IHEPTHH
W,/ Wi >IeKTpOCTaTUYECKOrO0 B3aHMOAEHCTBHA 3apsloB Iocie
KPaTKOBPEMEHHOIO COETMHEHHS HX TPOBOAHHUKOM?

Omeem:

Ha noBepXxHOCTH M0JI0T0 METAIHYECKOTO 11apa PaJKycoM 3 cM pac-
NpEACIICH 3apal. KaK OTHOCATCA NMOTCHIIHAJIbI ITOJIA & B TOYKaXx, Ha-
o,

XOISIIIMXCS Ha pacCTOSAHHUAX 1 = 1 CM M r, = 4 cM OT 1IeHTpa 11apa?
Omeem:
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3apsKeHHBIH LIap BCIEACTBHE 3JEKTPOCTATHYECKONH WHAYKLUHH MPH-
TATMBACT He3apsuKeHHoe Teno. Kak M3MEHHTCS cHna MpHUTSHKEHHs,
JEeHCTBYIOLIAs HA TEJIO;

A) eCIiM 3TOT HIap OKPYXKHThb He3apsiKEHHOMH 1) He u3MeHHTCA
METAUINYECKOi cdepoil Tak, 4TO Teno 2) craHer
OCTaHEeTCA CHapyXH BHe cepsl, PaBHOM HYIIO

b) ecmn TOT WA OKPYNUTH 3aPDKEHHOH Me- 3) yMeHpIHTCS
TAUTMYecKOH cepoi TOro ke 3Haka Tak, 4) yBenHuuTCA

YTO TEJIO OCTAHETCS CHAapY»KH BHE cepbl?

Omeem: A b

Hentp cdepsl, 3apsan U Touka A jexar Ha OJHOH MpSMOH (CM. pHC.).
Kak H3MeHuTCA nmoTeHIHan nois B Touke A, cleBa 0T KOTOpOH Haxo-
JHUTCS TIONIOKUTENbLHBIH TOUEUHBIH 3aps] g, €ClIM CIpaBa OT ITOH ToY-
KH pacnoyIOKHTb

A) He3apsKeHHYI0 MeTauIH4ecKyo cdepy B,

Bb) Metannuueckylo chepy ¢ 3apaaoM +q?

A
® -
+q

1) yMeHbiUTCH

2) yBeIH4HTCA

3) He U3MEHHTCA

4) Henb3s YCTAHOBHUThH OJHO3HAYHO

Omeem: A b

B Tpex BepimuHax kBajpara co CTOPOHOH @ = 1 M HaxondTcs TOYey-
HBIE 3apsnsl |g| = 107° K (cm. puc.). OnpenennTe nMoTeHIHaN 3JIeK-
TPOCTATHYECKOTrO MOJIS B TOUKE A.

-q +q

Omeem: B.



12. Ha noBepXHOCTH 3apsDKEHHONO MPOBOJSILETO 1apa pamuycoM R = 10 cM
noreHuuan @y = 100 B. Ha kaxom pacCTOSHHH OT MMOBEPXHOCTH Luapa
TIOTEHIIHAN 3/IeKTpUUecKoro nous paseH 20 B?

Omeem: M.
13. Tlpu nepeMelICHHH BOJIb KAKOH TPACKTOPUH paboTa CHII 3IEKTpHYE-
CKOTO 10J11 MHHUMaJIbHa (CM. pHC.)? YKaKUTE HOMEP CTPENKH.
v

/ 7
Vi 2

A/

4

A
Omeem:

14. [lo kaKoro moTeHIMana @ 3apskeH Iuap, ecld eMy COOOLIwIM 3apsn
g = 10 mxKun, a 3amacenHas um anextpiyeckas sneprus W= 0,15 mJLx?

Omeem: B.

156. Kakyro MakCHMalbHYI0O CKOPOCTB IPHOOPETYT 37I€KTpOHHI (e, m, —

3apsJ M Macca 3JIEKTPOHA) B PE3yJIbTaTe SMHCCHH C METAJUIMYECKOTO

 wapa paauycoM R=10cM, uHMeOWmEro OTpPHLIATEIbHBIA 3apaf
g=10"°Kn?

Omeem: Mm/c.

16. B KaXXIOM H3 YIJIOB PaBHOCTODOHHETO TPEYTOJIbHHKA HAXOIUTCH 3a-
pan +q. Kak u3MeHseTcs HanpsHKEHHOCTh JIEKTPUYECKOro MO U
MOTEHUMAJI MOJI B LIEHTPE TPEYroNbHHKA IIPH KPaTHOM YBEJIHYEHHH
PaAcCTOSHHA MEXy 3apaaaMHu?

OU3NYECKHE BEJITMYUHBI HUX U3SMEHEHUE
A) HanpsHKeHHOCTb 1) He usmeHsercs
B) mnorteHman 2) yBeIHYHMBAETCA

3) ymeHbHIaeTCA

Omeem: A b

17. DnekTpuHyecKoe IoJie CO3/IaHO TOYEUHBIM 3apsioM g = 4 + 10”° Kn, Haxo-
IAUMMCS B Cpeie C AUANIEKTPUUECKOH MPOHHMIIAeMOCTEIO € = 2. Omnpene-
JIMTE Pa3sHOCTD MOTECHIIMATOB TOYEK, YAQICHHBIX OT 3apsiia Ha 2 H 8 cM.

Omeem: B,
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18. Kaxywo pa6ory HaJo coBepuIHTh, YTO6B! IEPEMECTHTH TOYEYHBIH 3a-
pang=-2-10° Kn BHYTPhL METQJUIMYECKOH paBHOMEPHO 3apshKeH-
Ho# cepsl paguycoM R = 0,15 M, nmeromeii 3apax Q =+5 - 107 Kn?
3apsz nepeMealOT U3 TOYKH, HaXo/AIIelcs Ha paccTosHuu 0,3 M oT
MOBEPXHOCTH Cephl, B TOYKY Ha PACCTOSHHU S CM OT LiEHTpa Chephl.

Omeem: Ix.

19. Paccrosnue MeXIYy ToYeuHBIMH 3apsaamu ¢, = 10 uKi u g, = -1 uKn
paBHo r = 1,1 M. Haliqure HanpshkeHHOCTH MOJIA B TOUKE HA MPAMOIA,
NpOXOJAILEH yepe3 3apsapl, B KOTOPOil NOTEHI{HAT paBeH HYJIIO.

Omeem: B/M.

20. B BepmMHax paBHOCTOPOHHETO TPEYTOJILHHKA CO CTOPOHOM a = 2 CM
pacnosioxeHsl ToueyHble 3apsaasl O = 2 MK (cM. puc.). Kakyro pabo-
TY HYXXHO COBEPILIHTB, YTOOBI MIEPEMECTHTH TOYEUHBIH 3apsan g = 5 HKn
U3 CEpeIMHbI ONHOH U3 CTOPOH TPEYrobHHUKA B €70 LHEHTp?

Q

o
Omeem: JIxk.

10

21. MerauyMyeckuii map pagdycoMm ry = 2 CM, 3apsOKEHHBIH JIO IMOTEH-
nuana ¢, =30B, coeaMHUNH MNPOBOJIOKOH C IIAPOM E€MKOCTBHIO
C, =3 n®, Ha KOTOPOM HaXOJAMTCH 3apan ¢, = - * 107 K. Kakos
6yIeT 3apAa Ha IEPBOM LLAape MoCIIe nepepacipeneeHus 3apsaos?

Omeem: Kn.

22. TIlpotoH, obnagaromidid UMmynbcoMm 3,27 - 1072 xr - M/C, BJIETa€eT B
IUIOCKMH KOHJAEHCAaTop WIMHOH 1 cM mox yriom 15° K mnactHHam.
Paccrosanue Mexny miactuHaMu d = 0,5 cM (cM. puc.). Onpenenurte
BEJIMYMHY HaNnpsHXKEHHs Ha MIacTHHAaX KoHueHcartopa U, ecnd npu
BBIXOJIE M3 KOHAEHCATOpa MpOTOH OyIeT ABUraThCd NapauiesbHO
ILUIACTHHAM.
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23.

24,

25.

~26.

Cl

Omeem: ’ B.

DNEKTPOH CO CKOpOCTHI0 10° CM/C BIIETaeT B NMPOCTPAHCTBO MEXIY
TUIACTHHAMH ITLUTOCKOT0 KOHIEHCATOpa Yepe3 MaJEHBKOE OTBEPCTHE B
HIKHEH IUiacTHHe moj yriioM o = 60° k Hed. HampshkeHue Mexmy
wiactudamu U = 425 B, paccrosuue Mexxny HUMH d = 1 cM. Ha ka-
KO€ MaKCHMaJlbHOE PacCTosHHe H JJIEKTPOH MOXET YIaJMThCA OT
HIKHeH 1acTuHbl? OTHOUIEHHE 3apsa 3JEKTPOHA K €r0 Macce pas-
Ho g¢/m = 1,76 - 10" Ki/kr.

|

Mexay TOpPH3OHTANBHO pacHONOKEHHBIMU IUIACTUHAMH IIOCKOTO
KOHJieHcaTopa ¢ BeicoThl H = 0,5 cM cBOOOAHO Majgaer He3apshKeH- |
HBIH MeTaluinueckuii mapuk maccoit m = 0,1 r. Ha kakyio BbicoTy A
nociie abCOIIOTHO YNPYToro yaapa O HWKHIOI IUIACTHHY NOJHHMET-
cd LIapHK, €CJIK B MOMEHT yJapa Ha HEro NEpeXxoIuT 3apsn
q = 1 MxKi1? Pa3HOCTh MOTEHIMATIOB MEXy IUNIAaCTHHAMU KOHJEHCa-
topa paBHa U = 100 B, paccrosaue Mexxay HuMH d = 20 cM.

JlBe yacTHIBl ¢ MaccaMu m U M, UMeroLe 0JHOMMEHHBIE 3apabl g H
() COOTBETCTBEHHO, YAEPKHBAIOT HA PacCTOAHHH L npyr ot apyra. Ka-
Kyl0 MaKCHMAaJIbHYI0 CKOPOCTh MOXKET MPHOOpPECTH 4acTHLA m, €Cd
00e JacTHIIBI OTTTYCTHUTE OJJHOBPEMEHHO 0e3 HauaIbHOH CKOPOCTH?

B 0aHOPOJHOM 3JIEKTPHYECKOM NOJIE, CHIOBbIE IMHUM KOTOPOTO Ha-
[IpaBJI€Hbl BEPTHKAILHO BBEPX, BPALAETCS B BEPTHKAIBHOM ILIOCKO-
CTH Ha HHUTH LIApHUK MacCcOH m M OTPHLIATEIbHBIM 3apsAAoM ¢, IOABE-
IIEHHBIE Ha HUTH AnMHOH L. 3apan mapuka He BAMAET Ha
HaNpPKEHHOCTD N0J4. BO CKOMBKO pa3 KHHETHYECKas JHEprus mia-
pHKa B HIOKHEH TOYKE TPaeKTOPHH 60JIblle, 4eM B BepXHEH?
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§32. [IpOBOIHHKH H AHIIEKTPHKH B JIEKTPHIECKOM MOJIE.
daexTpoemkoctb. [locenoBaresibHOE H HapaLIebHOE
Coe/lHHEHHE KOHIEHCATOPOB.

JHeprus Mmojs 3apAKEeHHOr0 KOHAEHCATOPa

1. Kak u3MenuTcs ANIEKTPOEMKOCTD IUIOCKOro KOHACHCATOpa, €CJIH:

A) 3apsn Ha Kaxkaod OOKJIagKe KOH- 1) He U3MeHHUTCH
JIEHCaTopa YBEJIHYHTb B 4 pa3a, 2) yBemuuurcs B 2 pasa

B) paccrosiHue Mexay oOKnagKamMu 3) ymeHsmuTCs B 4 pasa
KOHJleHCaTopa YMEHBIUHTL B 4 4) yBenu4yuTcs B 4 pasa
paza?

Omeem: A b

2. Mexay obxiaakaMyu ILIOCKOTO KOHJEHcaTopa ObL1 BO3myX. 3aTeM
MNPOCTPaHCTBO MEXJYy HUMH 3aIONHUIIU BELIECTBOM C JHINEKTpHYE-
CKOH NMpOHULaeMOCThI0 € = 4. Kak H3MEHHUTCS 3/IEKTPOEMKOCTD KOH-
neHcaropa C, / Cy?

Omeem:

3. Ha xaxkoMm rpajpuke H300pakeHa 3aBUCHUMOCTb 3JIEKTPOeMKOCTH C
IUIOCKOTO KOHIEHCAaTOpa OT pacCTOsSHHA d Mexay obkiaakaMu
(cM. puc.)?

C C C Ci

QUy
LUy

o ’ d |
1) 2) 3) 4)

Omeem: :]

v v 2
4. [Ilnockwii Bo3aywiHbii kKoHaeHcaTop (S = 100 cM”, d = 5 cM) noaxmo-
4eH K UCTOYHHKY ToKa ¢ & = 2,5 kB. Haiiqure HanpskeHHOCTD JIEK-
TPHYECKOTO NOJS B 3TOM KOHAEHCATOpE.

Omeem: B/cMm.
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10.

K mnacTHHaM IIOCKOro BO3AYINHOrO KOHJEHCATOpa IUIOLHAABIO
$=107 M npHIoXKeHa pasHocTh moreHuuanos 400 B. HampskeH-
HOCTb NoJisA B KoHAeHcatope 50 kB/M. OnpeaennTe IHEPTrHIO KOHIEH-
caTopa.

Omeem: Jx.

ITnockuii BO3AYLIHEIH KOHAEHCATOP, 3apKEHHBIA 10 g = 10 Kn u
OTKIIOYEHHBIH OT MCTOYHHKA, MOTPYXAIOT B KEPOCHH B BEPTHKAIb-
HOM I010XKeHHH Ha 3/4 ero oobeMma (& = 2). Kakum OyzeT Hanpsxke-
HHE Ha TOrpyXeHHoM koHaeHcarope? [lnomanb KaxIoN INIACTHHEI
S=1 M>, paccrosune Mex 1y HUMH d = 1 cM.

Omeem: B.

Inockuit BO3MYIIHBIA KOHAEHCATOP 3apAdMIM H OTKIIOYHIH OT HC-
TOYHHKA. Kak H3MEHHUTCA 3HEpPTHsl IEKTPUYECKOro MNojis KOHAEHCa-
TOpa U €ro MEKTPOEMKOCTb NpPH YMEHBIICHHH PAacCTOAHHS MEXIY
€ro IUIacCTHHaMH B 2 pa3a?

1) y™eHsmuTCH B 2 pasa 3) He H3MeHHUTCA
2) yMeHbHIMTCA B 4 pa3a 4) yBenuuutcs B 2 pasa

Omeem: l:‘:]

Tpu moclienoBaTeNbHO COEIMHEHHBIX KOHAEHCATOpa C €MKOCTAMH
Ci=20 n®, C;, = 40 nd, C; = 100 nd noakIOYEHB K ACTOYHUKY
Toka ¢ HanpsbkeHnem U = 160 B. Kakoso Hanpsbkenue U, Ha cpen-
HeM KOoHAeHcaTope?

Omeem: B.

Kakoe koau4yecTBO TemwioThl {J BBIAEIMTCS TPH 3a3€MJICHHH 3aps-
3EHHOTo 0 noTeHnuana ¢ = 1500 B Metayumm4deckoro mapa paaHy-
coM R =10 cm?

Omeem: k.

I[Ba OJAHHAKOBBLIX BO3QYIIIHBIX KOHACHCATOpAa COCAHHEHBI IOCJICI0BA-
TEIbHO U MOAKIIOYCHBI K HCTOYHHUKY NMOCTOAHHOTO HANPSIXKCHHA. Bo

- CKOJBKO pa3 YBCIHMYHTCS 3apa] KOHACHCATOPOB, €CJIH OAUH M3 HHX

NOTPY3HTh B SKHAKHH TUIEKTPHK C AHINEKTPHYECKOH MPOHHUIIAEMO-
CcThiO £= 77

Omesem:
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1.

12

13.

14.

15.

168

Ormnpenenure BeAHYHHY 3apsia, KOTOPhIH HY)KHO COOOIIMTh JBYM MNa-
paIebHO COCAMHEHHBIM KOHIEHCATOpaM, YTO0BI 3apsauTh HX 10 Ha-
npsoxenns 20 kB, eciv emkoct konzaencatopos 2000 nd u 1000 nd.

Omeem: Kn.

WMy IbCHYI0 CTBIKOBYIO CBapKy MEJIHOM MPOBOJIOKH OCYLIECTBISIOT
¢ MOMOILBIO pa3psga KoHaeHcatopa eMkocTeio C = 2 M® npH Ha-
npsbkeHuu 1600 B. KaKOBa.CpeIIHﬂH MOILHOCTb pa3psAa HUMIy/IbCa,
€cnH ero BpeMs T = 2 MKc, a KI1J] yctanoBku 1 = 5%?

Omeaem: MBT.

IInockHi BO3AYIUHBIH KOHACHCATOP 3apsAMiId 10 HEKOTOPOH pa3Ho-
CTH MOTEHIHANIOB H OTKJIIOYHIIH OT UCTOYHHUKA ToKa. Kak uaMeHsTcs
NEpEUUCIICHHBIE B TMEPBOM CTONOLE (H3HYECKHE BEJIWYHHBI, €CIH
YBEJIHYHTH PACCTOSHHE MEX]Y MJIaCTUHAMH KOHeHcaTopa?

OU3SNYECKHUE BEIII/I'-II/IHH UX USMEHEHHE

A) 3apsn Ha oOKk/azkax KOHAEHCATopa 1) He u3MeHHTCA
B) HanpsHKEHHOCTH NEKTPHYECKOTO MO 2) yBEIHYHTCS
B) HanpsbkeHHe Ha KOHIEHCATOpPE 3) yMEHBUIMTCS

Omeem: A b B

Konpencatop emxoctsio C) = 1 Mk® 3apshkeH 1O pa3sHOCTH MOTEH-
nuaioB U; = 600 B, a kxouaeHcarop emkocteio C; = 2 Mk® — 10
pa3HocTd notreHuuanos U;. Haligute U, eciiM H3BECTHO, YTO MPH CO-
€IMHEHHH KOHJEHCAaTOPOB OJHOMMEHHO 3apsXKEHHBIMH IJIACTHHaMH
HanpsHKEHHE Ha IJIaCTHHaX OKa3aioch paBHbIM 400 B.

Omeem: B.

Onpenenure, KakoH 3apsl HAXOAUTCS Ha OOKIaaKax BO3IYyLIHOTO
KoHJeHcaTopa eMkocThio C = 1 nd, ecaH pacCTOSAHHE MEXAY 00-
KJIaJKaMH1 2 MM, a cuiia npuTsbkeHus miactad 0,4 H.

Omeem: Kn.



16.

17.

18.

Bo3nymHele konaeHcaTtopsl eMkocTeio C) = 1 Mk® u C; = 5 Mx® co-
€MHEHBI TOCIIEN0BATENRHO H MOAKIIOYEHB! K HCTOYHHKY TOKA C Ha-
npsbkerreM U = 132 B. 3atem koHaeHcatop C; 3aIMBalOT KEPOCHHOM
(au3nexTpuyeckas npoHunaeMocts € = 2). Kakoii 3apsn g nmporeuer
HPH 3TOM 10 LienH?

Tpu TOHKHE MeTauIMYecKHe IJIACTHHBI, PACIOJ0)KEHHBIE Mapai-
JIeNILHO ApYT APYTY, UMEIOT 3apsanl ¢, 2g u —3q (¢ = 5 uKu). Ilno-
maab Kaxgou miactuas S = 20 CM2_. Haiinure cpmy; JIEeACTBYIOLIYIO
Ha CPEHIOIO TUIACTHHY.

[TpoBoasmui map pagdycoM R = 5 cM 3apsikeH 10 MOTEHLHAaNa
@1 =10 B. Ilap coenuHSIOT TOHKOH JUIMHHOH MPOBOJIOKOH C ILIO-
CKHMM KOHJEHCAaTOpoM eMkocThio C; = 4 n®, ogHa U3 IUIaCTHH KOTO-
poro 3a3eMieHa. KakuM craHer 3apsa KoHIeHcaTOpa ¢;?

ITocToSAHHBIH TOK

§33. Daexrpuyeckuii Tok. Cuiia ToKa. JJIeKTPOABHKYIIAS

cnjia. 3akon OMa /1M yqacTKa 3JIeKTPHYeCKOH LenH.
3axon Oma 1151 3aMKHYTO#H LenH. DJIeKTpHYecKoe

conporuBenue. [lociienoBare/ibHOe M NapalielbHoOe

coelHHEHHE NPOBOAHUKOB. 3MepuTenbHble IpHGOPHI

Kak n3meHs10TCS Npy yBeIMYeHHH TEMIIEPATyphbl MPOBOAHHUKA

A) €KOpOCTb XaOTH4YECKOro 1) ymeHbluaercs
JABH)XEHHS 3JICKTPOHOB, 2) yBeIMYUBAECTCA
B) conporuBneHwe  mpo- 3) He u3MeHseTCA
BOJHHKaA? 4) onpeneneHHO CKa3aTh HENb3s

Omeem: A b

Onpenenute cuny Toka, €ciu 3a 4 CEKYHIbI Yepe3 MOMepedHoe ceue-
HHe npoBoauuka npouwio N = 10" snexrponos.

Omeem: A.
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3. Bubepute rpaduk, COOTBETCTBYIOLIMI 3aBUCMMOCTH OT BPEMEHH 3a-
psla, NEPEHECEHHOTO 4Yepe3 CeYeHHE NPOBOAHHKA MPU TOCTOSHHOM

TOKE.

q4 q9 q

~¥V
~y

1) 2)

Omeem: D

3)

~y
~¥

4)

4. Ha pucyHKe noka3aHa 3aBUCHMOCTb CHJIBI TOKa / B IIPOBOAHHKE OT
HanpsKeHHs Ha ero koHuax U. Kako# U3 Tpex MpPOBOJHHKOB MMeeET
MEHblIliee CONPOTHBRIeHHE? YKaKUTE HOMep rpagHuka.

14

Omeem: I:I

Y

5. Kakoe onpenenenue GU3HYECKOH BEIHIHHBI COOTBETCTBYET

A) oTHOwIEHHIO paboTBI, COBEp-
[IA€MON CTOPOHHHUMH CHJIAMH
IpH TNepeMelieHHH dJIEKTpHye-
CKOr'O 3apsja 1o 3aMKHYTOH Lie-
1, K BeJIMUHHE ITOTO 3apsaja,

B) zapany, mnporekaiolemy uepes
[OMEpPEeYHOe CeYeHHEe IPOBOI-
HHKa 32 eIHHUILy BpeMeHH?

Omeem: A b

170

1)

2)
3)

4)

HanpsokeHHE Ha AaH- -
HOM y4acTKe LenH
CHJIa TOKa B 1T
3JIEKTPOABHKYILIAs
CHJIa HCTOYHHKA TOKA
CONPOTHBJIEHHE  HC-
TOYHHKA TOKA



6. [lBa pe3ucropa, R; = 15 OM u R, = 25 OM, coeaMHEHBI NOC/Ie0Ba-
teibpHO. Hanpsokenne Ha nepBoM pesucrope 60 B. UeMmy paBHO Ha-
NpAXKEHHE HAa YYacTKe LEMH, COCTOAWIEH M3 3THX ABYX NOCJEN0Ba-
TEJIBHO COEMHEHHBIX PE3UCTOPOB?

Omesem: B.

7. Ilo rpaguky 3aBUCHUMOCTH CHJIBI TOKAa OT HalpsDKEHHs Ha y4acTKe
uen# (CM. pHc.) ONpeAeIUTe CONPOTUBIICHUE YYacTKa.

LA#%
6 (
IO IR T I
| | |
4ot
] e
Y R
| _ /L L _
l i l .
100 200 300 UB
Omeaem: Om.

8. B uenu Ha pucyHke R; : R, : R3 =1: 2 : 3. Cuna ToKa B pesucrope R,
paBHa [, = 0,6 A. Kakylo cuty TOka [MOKa3bIBacT aMIIEPMETP B Hepas-
BETBJIEHHOH 4acTH Lienu?

e | ‘®——o

Omeem: A.

9. KaxoBo HampsokeHHe Ha nomocax Hctounuka ¢ JJIC 4 B, ecid co-
NPOTHBJICHHE BHEUIHEH YacTH LENH PaBHO BHYTPEHHEMY COIIPOTHB-
JIEHHIO UICTOYHUKA?

Omeem: B.
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10. Kak M3MeHMTCA CONpOTHBIEHHE NPOBOJHMKA UIMHOM L, eciaH ero
paspe3aTh Ha 4eThIpe PaBHbIC YaCTH JUTMHOH L/4 kax1as H

A) COEOVHMTb 3TH KYyCKH Tapaj- 1) ymenbumutcs B 4 pa3a
JIEJIBHO, 2) yBenuuuTcs B 4 pasza

b) coenuHuTh Kaxnable /Ba Kycka 3) ymeHblUTCH B 16 pas
" apaJlJIeNIbHO, a 3aTeM COedM- 4) yBenuuutcs B 8 pa3

HHTBb UX HOCJ’ICIIOB&TCJ’II)HO?

Omeem: A b

11. Bo CKOJBKO pa3 YBEJIMHYMTCS CHJIA TOKA, MPOTEKAIOLIETO Y€pe3 am-
nepMeTp Npu 3aMbIKaHHH KiIr04a, ecii Usg = const (cM. puc.)? Co-
NpOTHBJIEHHEM aMIlepMeTpa npeHedpeyb.

Omeem:

12. Bo CKONBKO pa3 yBENHMYHMTCS CHJIa TOKA, MPOTEKAIUIEro Yepes am-
nepMeTp MpH 3aMbIKaHuK Kmoda, ecid Uspg = const (cM. puc.)? Co-
NPOTHBIIEHHEM aMIlepMeTpa NpeHeOpeyb.

R
A/—@ —+—{_1+=*B
R
L

Omegem:

13. UYeTslpe OOWHAKOBLIX CONPOTHBJICHUA COCAMHEHBI JBYMS Pa3jH4YHBI-
MH croco0aMH, Kak TMoKa3aHO Ha pHCyHKe. Bo ckoneko pa3 compo-
THBJIEHME yuacTKa AB Gonbiue conpoTusieHus yyactka CD?

R R R R
Ae—{ M "1+{""1+H{ 1—B

172



14.

15.

- 16.

17.

Omeem:

BonbTMETp pacCcUMTaH Ha M3MEPEHHE HANPHKEHUH 10 MaKCHMAJIbHO-
ro 3gadenns U = 10 B. Conporusnenue npubopa R = 2000 OM. Yuc-
J10 AeneHui mkansl npubopa N = 100. KakoBa 6yner ueHa aeneHus
IIKakl IpUOOpa, €CIIH HCIONB30BaTh €TO B KaYECTBE MHILIMAMIIED-
MeTpa?

Omeem: MA/nen.

B ceTb ¢ mocTosHHBIM HanpskeHueM 220 B Brio4min mocienosa-
TenbHO 20 JIaMIoYeK, pacCYMTaHHBIX Ha HanpshkeHHe 6 B kaxnas, u
peoctaT. KakuM [JO/DKHO OBITH COINPOTHBICHHE peocTaTa, YTOOBI
JIAMIIOYKH HMEIH HOPMAJIbHBIA HaKall, €C/IH CONPOTHBJICHHE KaXIOH
naMnoyky 12 Om?

Omeem: Om.

Bo cKo/bKO pa3s yMeHbLIATCH NOKa3aHHS aMIEpMETpa C BHYTPEHHUM
COMNPOTHBIEHHEM ra = 1 OM, eC/IM NapaulesbHO C HHM BKJIIOYHTh
IIYHT C JIEKTPHYECKHUM conpoTuBieHHEM 0,2 Om?

Omeem: .

K HCTOYHHKY NOCTOSHHOrO TOKa OblIa NOAKIIOUEHA OJHA JIEKTPH-
yeckas Jamna. UTo npousonaeT co 3HaYeHUAMH HalpsHKeHUs Ha 3TOH
JlaMIle, CWIBl TOKa B LIEMH W HANpPS)KEHUS Ha KJIEMMax HCTOYHHKA
IIpH MOJAKIIIOYEHHH IIOC/IENOBATENbHO C 3TOH JIaMIIOM BTOpOH TakoH
3Ke JIaMIIbI?

Jna kaxkaoil BENMUYHMHBI ONpEACNIMTE COOTBETCTBYIOLIHH Xapaktep
H3MEHCHHSA:

A) HanpsbKEeHHeE Ha MepBOii JlaMmne 1) yBennuuTCs
B) cuna Toka B uenu 2) yMEHBHIHTCH
B) HanpsbkeHHe Ha KileMMax HCTOYHHKA 3) He U3MEHHTCA

Omegem: A b B
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18. [IBa oauHakoBbiX HcTouyHHMKa ¢ DJIC & = 12 B kaxaplii coeqHHEHBI
nocnefoBaTteNnbHO (cM. puc.). KakoBbl MokazaHHs HA€albHOIO
BOJILTMETpA, NOAKIIOYEHHOTO K Toukam 1 u 27

hlév
T

19 92

r| &
Il

Omeem: B.

19. [Ilo rpaduky 3aBUCHMOCTH CHIIBI TOKA, TEKYILETO MO MPOBOAHHUKY, OT
BpeMEHH (CM. pHC.) ONpeaeNnTe, Kakoi 3apsa MpoiaeT yepes ceue-
HHE NPOBOAHMKA 32 3 MHUH.

LA

2

| | |
-1 _L_1_
| | |
| | | !
e St aiasie B S N
| | | I
) I I 1

| >

05115225 LMHH
Omeem: Kn.

20. K ucroynuky toka ¢ 3/IC & = 9 B, BHYTPEHHHM CONPOTHBJIEHHEM
KOTOPOTO MOXXHO NpeHeOpedyb, MPHCOEAUHEHBI MOCJEeA0BATEIbHO
JIaMIIO4Ka M pe3UCTop ¢ COnpoTHBIEHHEM R; = 1 kOM. BonpT™MeTp
conpoTuBieHHeM Ry = 4 kOM, NOOKIIOYEHHBIH K 3a)KHMaM JaM-
NOYKH, Noka3piBaeT HampsxkeHue Uy = 6 B (cM. puc.) Kakoe Ha-
npsokeHde U; 6yleT Ha JiaMnoyke, €ClH OTKJIIOYHTH BOJABTMETp?
3aBHCHMOCTb CONPOTHBIICHHUS JIAMITBL OT TEMIEPATYPhl HUTH HaKaia
HE YYHTHIBATH.

id

R,

Ry
Omeem: B.
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21. JlBa ucTOYHHMKA TOKa ¢ oxHHakoBbMH JJIC, HO R,
pasHBIMH  BHYTPEHHHMM  CONpPOTHBICHMAMH, [ |
BKJIIOYEHBI MOCIENOBATENbHO M 3aMKHYThl Ha ma- R,
paJUIENIbHO COEAHHEHHBIE PE3HCTOPH Ry =2 OM, (— }—
R, =80M (cMm. puc.). BuyTtpenHee compoTHBIe-

HHE mnepBoro HcrouHuka r; =0,2 OMm. Haiigure _‘”———‘Il—
BHYTpEHHEE CONPOTHBIICHHE BTOPOTO HUCTOYHHKA r rzg

72, €CITH M3BECTHO, YTO HANMPSHKCHHE Ha ero 3aKH-
Max paBHO HYJIIO.

22. [lene COCTOHUT U3 ABYX MOC/IENOBATEIBHO COCANHEHHBIX HCTOYHHKOB
¢ ognHakoBeiMH JJIC, paBHBIMH 8 B kakaplii, 1 BHYTPEHHHMH CO-
OPOTHBJACHUAMH ] = 1 OM u r, = 2 Om. [lapaenpHo KaxaoMy H3
HCTOYHHKOB BKIIOYEH pe3ucTop R = 1 OM (cM. puc.). Kakoe 3Have-
HHE [IOKaXET HJI€aJIbHBIH BOTBTMETP, BKJIIOYECHHDIH B 1enb?

2

| 1

I v

§34. Pabora n MmomHocTh ToKa. KoIH4eCTBO TenJI0THI,
BblaejiseMoe NPOBOAHHKOM ¢ TOKOM. KI1JI nerounuka.
3akon Ixoyns-Jlenna

1. Paccuurath MOLIHOCTD JJICKTPUYECKOI0 TOKa MOXHO, 3Has

1) paboty snexTpHYecKOro Toka M BpeMs, 3a KOTOpOE 3Ta paboTa
COBEpIIANACh

2) HampshDKEHHE H BpeMms

'3) paboty u cuny Toka

4) cuIy TOKa U HalpsHKEHHE

Omeem: :l:l
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2.

176

B uenp BKIIOYEHB TPH NPOBOJIOKH M3 Pa3HbIX MAaTEPHAIOB (MEIH,
CBHHILIA M AIOMHHHA), UMEIOIIHE OJIHHAKOBOE CEYEHHE U THHY

A) mocnexoBaTelbHO,

B) mapannensHo.

B kaxo# u3 HHX BbUIEAHTCH OoJiblliee KOAH4YecTBO Temuia? YielbHble
COIIPOTHBIEHHS pc, = 1,7 - 10°0Om - M; ppp = 21 ¢ 10° Om - M, Pal =
=2,8-10°0m - M.

1) cBuHUOBasA

2) ™enHas

3) amoMuHHEBas

4) Bce MPOBOJIOKH HarperoTCs OAWHAKOBO

Omeem: A b

Yepez ceyeHHe NpPOBOAHHMKA, HANMpPsHKEHHE HAa KOHIIAX KOTOPOTO
U = 20 B, 3a HexoTopoe BpeMs npouuen 3apsaa g = 2 Kn. Kakoe xonu-
YeCTBO TEIUIA BHIJEIHIIOCH B IPOBOAHHKE 3a 3TO BpeMs?

Omeem: k.

JIBe 3NeKTpHYECKHE JIAMITOYKH BKJIIOYEHB! B CeTh NMapaiensHo. Co-
npotuBiaenune nepeod R, = 360 OM, BTopoi R, = 240 OM. Haiigute
OTHOLIEHHE MOTPeONieMbIX UMU MOIHOCTEMH (P) / Py).

Omeem:

B HarpeBaTenbHOM 31€MeHTe HaiiHHMKa conmpoTuBieHHeM 75 OM cuia
TOKa paBHa 2 A. 3a kakoe BpeMs B HeM Boiaenurcs 1200 Ik sHeprun?

Omeem: C.

ConpotusneHus Ry = 20 OM U R, = 40 OM BKJIIOYEHBI ITOC/IEI0BA-
TeabHO B Henb. Kakoe KOIMYECTBO TEMJIOTHI BBLAEIUTCS B MEPBOM
CONPOTHBJIEHUH 32 BpEMs, B TE€YEHHE KOTOPOrO BO BTOPOM BBIAEISA-
ercs 240 JIx? ’ '

Omeem: JIx.



7. JlaMmoyku, COMPOTHBIEHHE KOTOPHIX R; = 6 OM u R; = 1,5 Om, no-
ouepeHO NMOAKIIOYEHHbIE K HEKOTOPOMY MCTOYHMKY TOKa, NOTpeo-
JISIOT OJMHAKOBYIO MOLIHOCTh. HaiiinTe BHyTpeHHEe CONPOTUBIECHHE
HUCTOYHHKA.

Omeem: Om.

8. Ha pucyHke nokazaHa 3aBHCHMOCTb CHJIBI TOKa B NPOBOAHHMKE OT
BpeMeHHU. Ha kakoM yyacTke BblaeisieMas Ha IPOBOJHUKE MOILHOCTD
MaKCHMaIIbHa? ‘YKaXHTe HOMEp y4acTKa.

T T T T T
I,A | |2| o
o200
2 b=~ - —l——+—-
W/AEANER
VAR 3|
L N
ot
| | 1 | !
[ T
1 1 A1 | 1

Omeem:

9. 3aBpems #; = 30 ¢ B uenu U3 TpeX OAUHAKOBBIX NPOBOIHHKOB, CO-
€IMHEHHBIX MapajuleNbHO M MOAKIIOYEHHBIX K faTapee akKKyMyJIsTo-
POB, BBLIEIHIOCH HEKOTOPOE KOJHYECTBO TEILUIOTHL. 3a KaKoe Bpe-
M5 ¢, BBIJEIIMTCS TAKOE K€ KOJIMYECTBO TEIUIOTHI, €CIH IPOBOAHUKH
COCIMHHTD NOCIIEOBATENILHO H NOLKIIOYUTH K TOH e Oatapee? Ha-
NpsKeHHe OaTaper CYMTATh TOCTOSHHBIM.

Omeem: C.

10. Kakoii u3 rpadukoB Ha pHcyHke npencrasiser 3aBucuMoctb KIIJ
HCTOYHHKA MOCTOSHHOTO TOKA C BHYTPEHHHM CONMPOTHUBJIEHHEM r OT
COMPOTHBJICHUSA Harpy3ku R? Ykaxute Homep rpaduka.
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11. B anextpHyeckoi 1enu (CM. pucC.) MON3YHOK peocTaTa NepeMeCTHIIH
BieBo. Kak wusmenwnucs npu 3toM KIIJ| mcrounnka, mokasaHHs
BOJILTMETpA ¥ aMniepMeTpa?

o
e

OU3NYECKUE BEJIMYUHbBI X U3BMEHEHUE
A) KIIJ ucrounuka 1) He U3MeHHTCH
b) moka3anua BonbTMeETpa 2) yBeIH4HTCA
B) noxa3aHus amnepMeTpa 3) yMeHbIIHTCA

Omeem: A B | B

12. ][IBa pe3ncropa, 10 OM u 14 OM, COeIUHAIOT NapaLiensHO. 3a HEKO-
TOpO€ BpeMs Ha 000OMX pe3uCTOpax BhLAENHIOCH cyMMapHO 120 [k
TernoTel. Kakoe KONMHYECTBO TEMIOTHI BHIACIUIOCH 32 3TO BpeMs Ha
BTOPOM pe3ucrope?

Omeem: Tk,

13. Y4acTok 3JeKTpHYECKOH LIEMH COCTOMT H3 IBYX IOCIEeJOBaTENIbHO
COEAMHEHHBIX KYCKOB MEIHOrO MPOBOAA CeueHHsMH Sy = 2,4 MM° |
S, =36 MM° OZAMHAKOBOM MIHHBI. Kak OTHOCATCA MOIIHOCTH, BBIAC-
JsieMbIE B 3THX KyCKax NpoBOAOB (P / Py)?

Omeem:

14. Pa3HocTh NOTEHLMANOB MEXAY AByMs TO4YKaMH Lend A U B paBHa
16 B. IMetoTCs 1Ba NIPOBOJHHKA, CONPOTHBIIEHHA KOTOPBIX PaBHBI CO-
oTBeTcTBeHHO 5 OM ¥ 3 OMm. HaiinHTe KonHYecTBO TeILia, BBIACIIAO-
IIErocsi B MPOBOAHHKE C compoTHBieHHEM 5 OM 3a 1 cexyHny, ecau
HPOBOAHHKH MEXITY 3KUMaMH A U B BKuIIoueHBI 10CIE0BATENBHO.

Omeem: Jx.
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15. Hcnonesys rpaduk (cM. pHc.), OnpelenHTe KOJIHYECTBO TEILIOTH,
BBLAC/IHBLIEECS B IPOBOJHUKE 3@ 4 MHHYTHI TIPH HaNpsbKeHHH 5 B.
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Omeem: Jx.

16. HCTOYHMK M pe3HCTOp C HEPEMEHHBIM CONPOTHBJICHHEM COCIHHWIN
no cxeme (cM. puc.). CHUMas 3aBHCHMOCTb BEJIHYHHBI CHJIBI TOKa B
LIEMTH OT HaTPHKEHHA Ha 38KHMaX HCTOYHHKA, yYEHHK MOIYYHIT AaH-
HBIE, TIPEJICTABJIEHHBIE B TaOIHLE.

D
)
'
V[
£, r
R
U,B 2 3 5 10
LA 5 45 3,5 1

Onpenenure KI1J] ncTouHKKa B AaHHOM Lieny MPH cuite Toka [ = 4,8 A.

Omeem: %.

17. Tlon3yHok peoctaTa NepeMeILaroT ¢ IOCTOAHHOM CKopocThio. Hampsbke-
HHE Ha 320KMMaX peocTara HpH 3TOM HEM3MEHHO U paBHO 10 B. 3aBucu-
MOCTb CHJIBI TOK2 OT BPEMEHH 3a/laHa BeipaxkeHueM: / = 0,37 (A). Kakoe
KOJIMYECTBO TeIlla BBIICIHTCA B MPOBOAHHUKE 3a NEPBYIO MHHYTY? 3aBH-
CHMOCTBIO CONPOTHBIIEHHA PEOCTATA OT TEMIIEPATYPHI MpeHeOpeUb.
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18.

19.

20.

180

B a/exTpHueckyo 1ienb BKIIOYEHbI JaMIIO4YKa U pe3ucTop (CM. pHC.).
KI1J} ncrounuka 60%. BHyTpeHHee cONpoTHBIEHHE HCTOYHHKA TOKa
r =1 Om. Cuna Toka, Tekyluero uepe3 UCTO4YHHK, / = 1 A. Haiinute
HanpsHKEHHE Ha JIAMITOUKE.

& r

i

H

R
1
LI

&

Croupanb 31eKTPHYECKOr0 4YaifHMKa M3rOTOBIIEHa M3 HUXPOMOBOH
IPOBOJIOKH ceueHueM S = 0,5 mM’. B uaiinuke Haxoautes 1,5 1 Bo-
Jbl, © OH MOAKJIIOYEH K ceTd ¢ HanpsbkenueM U = 220 B. Boga B
yaifHUKe 3a ¢ = 4 MuH HarpeBaetcs oT 17 =298 K no 7, = 373 K. Ka-
KOBa JUIHHa nipoBoJokH, eciu KIT/ yaiinuka 75%? Y nensHoe conpo-
TUBJIEHHE HHXpoMma 1,1 - 10°0M - M.

B ceTp BKIIOYEHB MapasliiesIbHO NEKTPUUECKHH YaHHUK U KaCTpros
pasHoO#l eMKOCTH, notrpednsomwne wmomHoctH P;=1000Bt u
P, =500 Bt cootBeTcTBEHHO. BOJa B HUX 3aKHIIa€T OAHOBPEMEHHO
yepes T = 4 MuH. Ha cxonbko MUHYT 1Mo3Ke 3aKHIHT BOJA B YalHHHKE,
4eM B KacTpIOJI€, €CIIH UX BKJIIOYHTD B Ty )K€ CETh IIOCIEIOBATEIBLHO?

§35. Konaencaropsl B LiellH MOCTOSIHHOI'0 TOKA

K ncrounuky ¢ OJIC & nmomwiioueH IIOCKHH KOHAEHCATOp €MKO-
crbio C. Kakylo MHHHManbHY10 paboTy HY>KHO COBEPIUHTB, YTOOBI
YBEJIMYHTh PACCTOSHHE MEXy OOKIaKaMHy B 2 pa3a B ClIydasx, €ClIH
A) HCTOYHHK HE OTKJIOYAIOT OT KOH/IEHCATOopa,

b) HCTOYHHMK OTKITIOYAIOT OT KOHAEHcAaTOopa?

£2C éTZC
1) 7 3) 5
2) £7C 4) 26°C

Omeem: A b




IInockuit koHAeHcaTop O3 AudekTpuka eMkocThio C = 3 Mk® moj-
KJII0UeH K MCTOMHHKY TOKa HanpsbkeHueM U = 100 B. UcTounuk oT1-
kmovatoT. Onpeaenure pabory, KOTOPYIO HaJ0 COBEPHINTb, YTOOBI
YBEJIMYHTH PaCCTOSHHUE MexX 1y 00KIaJkaMH KOHAEHcaTopa B 3 pasa.

Omeem: JIx.

[InockuH BO3OYLIHBbIH KOHIEHCATOP 3apsJWiH 10 HEKOTOPOH pa3Ho-
CTH TIOTEHIIMANIOB, HE OTKIIOYMB OT HCTOYHMKA Toka. Kak uimenstcs
TNIEPEYHCICHHBIE B MEPBOM CTONOLE (H3MYECKHE BEIHMYMHBI, €CIH
YBEJIMYHTh PACCTOSIHHE MEX Y M1aCTHHAMH KOHJEHcaTopa?

OU3NYECKHE BEJIMYUHBI UX USMEHEHHUE

A) 3apsa Ha oOKkJIagkax KOHAEHcAaTopa 1) He m3MeHHTCH

B) snekTpoeMKoCTh KOHAEHCaTOpa 2) yBeIH4YHTCH

B) oaHeprus 31eKTPUYECKOro nosis KOH- 3) yMmeHBHIUTCH
JeHcaTropa

Omeem: A b B

barapes ranpBannueckux 3aeMeHToB ¢ OJ[C 20 B 1 BHyTpeHHHM CO-
npotvBieHdeM 1 OM 3aMKHyTa NPOBOAHMKOM, HMEIOLLMM COTIPOTHB-
nenne R =9 OM. K 3axumam Oataped noakioYeH KOHAEHCATOP M-
koctbio C = 3 Mk®. Onpenennte BeaU4HHy 3apsiia Ha KOHIEHCATOPE.

Omeem: Kn.

Omnpenenure 3JC HCTOYHMKA, €CIH KOHIEHCATOP €MKOCTHIO
C =200 mx® umeer 3apan g = 15 MKn, conpoTHBieHHe Kaxa0ro U3
pesucropoB R=1O0M, a BHyTpeHHEe CONPOTHBICHHE UCTOYHHUKA
r= 10,5 Om (cM. puc.).

Omeem: B.
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Hcrounnk HampsbkeHHA (C GECKOHEYHO MaJIbIM BHYTPEHHHM COINPO-
THB/JICHHEM), 1Ba KOHAeHcaTopa ¢ eMKocTaMH C) = 1 Mk®, C, = 4 Mxd
H pe3UCTOphl R ¥ r=R/2 coeauHeHsl No cxeMe (cM. puc.). Haiimure
SJIC ucToYHHKa, eciy 3apsan KoHaeHcaTopa C) B, CXeMe, NIOKa3aHHOH
Ha pHCYHKe, paBeH () = 100 mxKi.

Omeem: B.

Conpotupnenus R, = 25 OMm, R, = 5 OM, HCTOYHHKH TOKa £ = 12 B,
ri=10M, & = 6B, r, =04 OM coeauHeHsl o cxeme (CM. pHC.).
Haiinute oTHoweHHe 3apsaaoB kKoHaeHcaTopoB C; H C,, OTHOLIEHHE
emkocTeii koTopsix Cy / C, = 5.

Sal 1

R, G

o1
R,
- I T

Omeem:

Hatinure 3apsn konzeHcatopa C) B cxeMe, OKa3aHHOW Ha PHCYHKE,
ecid C; =1 MkD, C; =4 Mx®, R, =2 0OM, R, =4 OMm, 4 = 10 B,

& =40 B.
& _..+ Cl—L EZJ_

R,




10.
" koHgeHcatop C; eMkocThio Cp 3apsxeH 10 HanpshkeHus U = 24 a

1.

Tpu mwiockux kouaencaropa C; = Co, Cy = 2Cy, C3 = 3Cy, KaxabId U3
KOTOpBIX TepBOHaYaIbHO ObLI 3apsxeH oT Oarapeu ¢ DIIC = 22 B,
H: PE3UCTOP C CONPOTHBIICHHEM R BKJIIOUECHBI B cxeMy (cM. puc.). Ka-
Kasg pa3HOCTh NOTEHLHAIOB YCTAHOBHTCA Ha KoHAeHcaTtope C; mocine
3aMbIKaHus Kioya K?

—
G, G

=

— 1
| — |
AN

B cxeme, H300paKeHHOH Ha PHCYHKE, IPH Pa3sOMKHYTOM Kittoye K

koHaeHcatop C; emkocthio 2Cy — nmo HampsxkeHus U, = 34 rae
& =69 B (6 — DJC 6arapen, BHyTpeHHEe CONPOTHBIIEHHE KOTOPOH
paBHO r). Kakas pa3HOCTh IIOTEHIHAJOB YCTAHOBHTCS Ha KOHJCHCAa-
tope C| Hociie 3aMbIKaHus Kioya?

(|
I~

N\

+ 71
1

1
c!

G

Haiinunte emkxocTe 6arapen (cM. puc.). EMKOCTB KakIoro KOHIEHCa-

topa paBHa C = 1 Mk®.
{ 2 3
4 5 _l_

E |

Iy
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§36. OcHoBHbIE M0JI0OKEHHS KJIACCHYECKOM
3JIEKTPOHHOH TEOPHH NMPOBOAMMOCTH METAJIJIOB.
DJIeKTPHYECKHH TOK B MeTa/LjIax.
3aBHCHMOCTH CONPOTHBJICHHS OT TEMIIEPATYPHI.
CBepxnpoBoAHMOCTb

1. Kakumu HocHTensaMu JJIEKTPHUYECKOI'O 3aps/ia B OCHOBHOM CO34ac€TCA

TOK
A) B Mertaine, 1) asnexTpoHaMu
B) B BoxHOM 3nekrponute? 2) 3NEKTPOHAMH H «IBIPKaMH»

3) 3neKTpoHaMH M HOHaMH
4) TOABKO HOHAMH

Omeem: A b

2, MenHas NpoBOJIOKAa MMEET BJIEKTPHYECKOE conpoTuBieHne 1 OM.
YeMy paBHO 3JIEKTpHYECKOE CONPOTHBIEHHE APYrOi MEAHOH IPOBO-
JIOKH, Y KOTOpoi B 4 pa3a Goiblue [iMHA H B 2 pa3a 0oJiblle ILIO-
WaJb NONEPEYHOro CeYeHHUs?

Omeem: OmMm.

3. Ha kakoM H3 PHCYHKOB MPaBHJILHO H300paXEH BEKTOP HAIpPsKEHHO-
CTH 3JIEKTPUYECKOrO MOJIA Y MOBEPXHOCTH (BHYTPH) MPOBOAHHMKA C
TOKOM?

Ei E ; E ; E
1) 2) 3) 4)

Omeem: |:l
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Kakoii u3 I"paQ)PIKOB COOTBETCTBYET 3aBHCUMOCTH YI€JIBHOI'O CONPO-
THBJICHUS METAJUTHYECKHX MPOBOAHHKOB OT TeMnepaTprl?

pA p P4

-

>
> —

-~y

t

1) 2) 3) 4)
Omeem:

Bo CKOJIBKO pa3 YMEHBIIUTCSA CONPOTHBICHHE aJFOMHHHEBOTO MpO-
BOJIHHMKA IPU U3MEHEHUH TemriepaTypsl ot 4y = 0 °C no ¢ = 50 °C?
TemnepaTypHsldi  kKO3((ULHEHT  CONPOTHBJIEHHS  ATIOMHHMA
a=42-10" K"

Omeem:

KaxkoBa cuna Toka B MEOHOM IIPOBOJHHUKE JJIMHOH L = 1 M U ceueHu-
eM S =1 MM npH Temneparype ¢ = 40°, ecii HanpsHKEHHE HA KOHIAX
npoBoaHuKa paBHo U = 0,1 B? YaenpHoe conpoTUB/ICHHE MaTepHaila
npoBoaHuka 1pu 20 °C py = 1,7 - 10° OM - M, TEMIIEPAaTYPHBIA KO-
3¢ ¢uureHT conpotusienus o. = 0,0043 K.

Omeem: A.

IToaxaroueHHas K CETH ClIHpaib 3JIEKTPOIUIHTKH pacCKaJICHa. Kak us-
MEHATCA CIECOYIOLINUEC BEJIHYHHDI, €CJIM HA €€ YaCTh NIoNaact Boja?

OU3NYECKHWE BEJITUYWHBI NX U3SMEHEHHUE
A) cuia ToKa 1) He U3MeHHTCH
b) Hanpsxkenue Ha IIMTKE 2) yBETHYHTCH

B) MoiHoCTb, BhIIENSEMAs B CIUPAIH 3) yMeHBHIUTCA

Omeem: A b B

Jlo xako# TemmepaTypbl Harpeaach MeOHas KaTyllKa, eCJIH NpH He-

U3MEHHOM HamnpsykeHHH notpebseMas e MOLHOCThL cTajia Ha 60%

MeHbliie, yeM npu 0 °C? TemnepaTypHbli KO3I(QQHUHUECHT MeIH
—. 1

a=43-10"K". :

Omeem: °C.
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10.

1.

12.

186

lo kenesHOMy NpOBOMHHKY cedeHHeM S=0,56 MM® TedeT TOK
I=16 A. Onpenenure CpefHIOK CKOPOCTh HANpaBIE€HHOTO ABHKe-
HHS IEKTPOHOB, CYHTAs, YTO KOHLEHTPALH NIEKTPOHOB PaBHA YHC-
Jdy aToMOB ny B eauHHIe o6beMa mpoBojHMKa. MonsipHas macca
My = 56 xr/kmonp, maoTHOCTH p = 7,8 10° ko/m’,

Ha ckonbKO YBETHYHTCA NPH NIEPEXOAE OT 3UMBI K JIETY CONPOTHBIIE-
HHe TenedoHHOH JTHHNU (AR), ECITH OHA NPOJIOXKEHA MEIHBIM NIPOBO-
oM ceuermem S = 1 MM>? Temnepatypa MeHsercs ot £; = —25 °C 110
t, = 25 °C. lnuna nposoaa npu 20 °C pasHa Ly = 100 M, a yaenbHoe
COMNpOTHUBJIEHHE po= 1,7 10°0OM * M. TemnepaTtypHbIi k03 HHULHEHT
conpoTuBenus pasen o = 0,0043 K.

VYroneHblii CTEp)KEHb COEAMHEH MOCNENOBATENBHO C JKEJIC3HBIM
CTEp)KHEM TaKOH ke TOoMHIMHBI (CM. puc.). [IpH KakOM COOTHOLLIEHHH
HX JJIMH CONPOTUBIEHHE NAHHOH KOMOHHALMH HE 3aBHUCHT OT TEMIle-
patypel? TemnepaTypHbie KO3QGHIHEHTE CONPOTHBRIICHHUS YTJIA H XKe-
Jie3a COOTBETCTBEHHO paBHbI o] = —8 * 10° K" u o, =6 - 10° ICI,
yIenbHble JIEKTPHYECKHE CONPOTUBIIEHUS YIUIS H XKeTe3a CIMTaTh CO-
OTBETCTBEHHO paBHBIMH p; = 4,1 - 10 SOoMoM,p=12" 107 Om - m.

Ryr:Rl R)K:RZ
2 F—

PeocrtaT u3 xene3HoH NPOBOJIOKH, MHJUIHAMIIEPMETP M HCTOYHHK TO-
Ka BKJIIOYEHBI [I0CTEA0BaTENbHO (CM. pHC.). COMpOTHBIECHHE peocTa-
Ta R = 100 OM nmpu temmnepatype # = 20 °C. ConpoTuBieHde MUI-
nuamnepmerpa R = 10 OM, ero nokazanue [} = 60 MA. Kako# Tok
1(MA) 6yner noka3slBaTh MHJITTHAMIIEPMETP, €CIH PEOCTAT HArpeer-
cst 1o Temnepartypsl £, = 90 °C? TemmneparypHblid k03 GHIHEHT co-
TPOTHBIIeHHs Kene3a o = 6 - 10 K. Hanpsokenue Uxp CYMTATh No-
CTOSIHHEIM.




§37. DnexTpuyecknii TOK B pa3jIH4YHbLIX cpeaax

nonynpoBOAHUKHA

KakuMu HocUTEIAMH INICKTPHUUECKOro 3apsAna Co31acTCsa TOK

A) B NONYNPOBOJHHKAX, 1) B OCHOBHOM 3JIEKTpPOHaMH
b) B Merasnax? 2) HOHaMH

3) BﬂeKTpoﬁaMH H MOHaMH

4) 31EKTPOHAMH H «IBIPKAMH»

Omeem: A b

Kakue u3 rpauKoB COOTBETCTBYIOT 3aBUCHMOCTH YAEIBHOTO CONpO-
THBJICHUSA MOTYNPOBOAHHKOB H METAJLUIOB OT TEMIIEPATYpPhI?

P4 p P4

g

1) 2) 3) -4

Omeem: :l:l

KaxuM THIIOM npoBOaHMOCTH 00J1a1aI0T MOMYNIPOBOIHUKOBBIC MaTe-
pHaJIbL ’

A) p-tuna, 1) B OCHOBHOM 3JIEKTPOHHOH
B) n-tuna? 2) B OCHOBHOM JBIPOYHOI
3) B paBHOH CTENeHH 3JeK-
TPOHHOH H ABIPOYHOMH
4) wuoHHOI

Omeem: A b
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KakuMm TUIOM npoBoaHMOCTH 006/1aa10T NOJIYNPOBOAHHKOBBIE MaTe-
pHAIBI

A) C JOHOPHBIMH 1) B OCHOBHOM 3JIEKTPOHHOM
TIPUMECAMH, 2) B OCHOBHOM JILIPOYHOMH
B) c akuentopHbBIMH 3) B paBHOii cTENEeHH
npuMecamMu? 3NIEKTPOHHOM ¥ JBIPOYHOM
4) wuoHHOI

Omeem: A b

B npsMom wuiaH o6paTHOM HampaBlICHHH BKIIIOYEH p—n-TIEPEXO]
(cM. puc.), eciid

A) neBas yacTh KpUCTaila 1) B npsmMoM

repMaHHs COJEPKUT 2) B oOpaTtHOM
aKLENITOPHYIO IIPUMEC, 3) Henb3s cKa3aThb
a npaBas — AOHOPHYIO, OMNpeAeneHHO
B) neBas yacth kpucTaia 4) B repMaHuii MOXHO BHECTH
repMaHus CONEPKHT TOJBKO JOHOPHYIO PHMECH

JIOHOPHYO MIPHMECH,
a rpaBas — aKLENTOPHY1O?
Ge

+ -—
I

—

Omeem: A b

B ueThIpexBaneHTHBIH KpeMHHH 100aBUITH

A) TpexBajl€eHTHBIH HHIHH,

B) nATHBaJCHTHBIH MBILIbSK.

KakuM THNOM MpOBOJAMMOCTH B OCHOBHOM Oyner obnajaate moiy-
IPOBOJIHHK B KOX/JIOM ciyyae?

1) abipodHoOit

2) 2neKTPOHHOH

3) BNEKTPOHHOH W ABIPOYHOI B PABHOM CTEMEHH

Omeem: A b




7. Kakoii u3 rpadukoB (cM. pHc.), NIPeACTaBIECHHbIX HA PUCYHKE, COOT-
BETCTBYET BOJIbT-aMIIEPHO} XapaKTEPUCTHUKE NOJYNPOBOJHHKOBOTO
JHMO0Ja, BKIIOYEHHOTO B OOpaTHOM HalpaBJieHUH?

™
Y
-
-

1) 2) 3) 4

Omeem: D

8. Kako#l 3 rpadMKoB, MpeACTaBICHHBIX Ha PHCYHKE, COOTBETCTBYET
BOJIGT-aMIICPHOH  XapaKTEpPUCTHKE MOJYIPOBOJHHKOBOTO JHOJA,
BKJIIOYEHHOTO B MPAMOM HArpaBiIeHHH?

I'/ IV ' | I
| . | .

) 2) 3) 4)

Omeaem: D

c
Cy
y

9. Bribepure aBa BepHBIX yTBEpXICHHA. OCHOBHBIMH CBOMCTBaMH
p—n-nepexoa ABIAI0TCA
1) yBenMueHHE CONPOTHBICHHA NMPU HarpeBaHUHU
2) H3MEHEHHE THNA OCHOBHBIX HOCHTEJEH 3apsaa NpH NepeceyeHu !
" TpaHHLBI p—n-niepexoaa
3) OOHOCTOPOHHSSA MPOBOAHUMOCTH

4) HagM4YHE 30HBI, B KOTOPOH IeHepauysa HOCHTedeH 3apana OTCyT-
CTBYET

Omsem: I::’

189



10. B kpucTaun kpeMHHs, coepXaluii NPUMECh TaUIds, BHEAPHIH C
OJIHO#H cTOpOHbI ocdop (cM. puc.).

Si(Ga)

P Ga

O O

KakoBa nonspHocTh HCTOYHHKA TOKA, [IPH KOTOPOM 00pa30BaBIIHIHCS
p—n-niepexon Oyner

A) npAMBIM, 1) cneea «+», cipaBa «»
b) obpatHeIM? 2) cneBa «—», CTIpaBa «+»
3) ecnum Kpuctail yxe ObU1 C NPHMECHIO,
p—n-niepexop He oOpa3syercs
4) nepexon OyzmeT npsAMBIM B 11000M cilydae

Omeem: A b

11. /IBa o6pasiia 0AMHAKOBBIX Pa3MEPOB BKIIIOYEHBI MOCIIENOBATENBHO B
uens. Temnepatypy o0Opa3LoB NOCTENEHHO YBETHYHBAIOT, OCTABIIAA
cHly ToKa HeH3MeHHOH. Kakne rpagHky 3aBHCHMOCTH HanNpsHKEHHS
OT TEMIIEPATYPhl COOTBETCTBYIOT

A) Mertaniy,
b) nomynpoBoaHHKY?
U U U U
‘ T [ t
1 2) 3) .4

Omeem: A b
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12.

13.

14.

AMriepMeTp, BIJIIOYEHHBIH B CXEMY (CM. pHC.), noka3biBaeT / = 1 A.
YT0 nOKaXkeT aMIepMeTp, €C/IH, He MEHAS BEIUYHHBI PUIIOKEHHOTO
HANPSHKEHHUS, H3MEHHTD €0 NONAPHOCTD (IHOABI HACATLHBEI)?

Juon duon

Omeem: A.

IIpn KoMHaTHON TeMIiepaType KOHLUECHTpPALHMA 3JIEKTPOHOB IIPOBOAH-
MocTH B repmanui 7 =3 + 10" M. Ckonbko MIPOLICHTOB COCTaBJIACT
YHCIIO IEKTPOHOB IMPOBOJHUMOCTH OT OOILEro YHCIA JJIEKTPOHOB?
TLtoTHOCTE repManus p = 5,4 + 10° kr/M’, MonspHyI0 Maccy MPHHATD
paBHO# 73 r/MOb. .

ONEKTpUYECKas LUEMb COCTOMT W3 COCIHHEHHBIX MOCIEA0BaTENbHO
nuona, conporubiieHus R = 10 OM H UCTOYHHKA TIOCTOSSHHOT'O TOKA C
¢ =4 B (cM. puc.). IIpu npsMoM BKITIOYEHHH CWIa TOKA Yepe3 JHOX
NpONOPLHOHANbHA KBapaTy HANpMKEHUS Ha HeM C K03 dHIIHEHTOM
nponopiHoHanbHoctd B = 0,02 A/B’. TIpu 0GpaTHOM BKIIOYEHHH
TOK 4Y€pe3 JIHOJ MOXHO CUHTATh HyneBbM. [IpeHeOperas BHyTpeH-
HMM CONPOTHBIEHHEM OatapeH, ONpeAe/IUTE CHIY TOKAa B LENU NpH
nphMOM BKJIIOYEHHH.

1+
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4,

192

rA3bl
Kakumu HocHuTeNsIMH JJICKTPHYCCKOI'O 3apsaaa co34acTcs TOK

A) Brazax, 1) B OCHOBHOM 3JIEKTPOHaMH
b) B nomymnpoBogHUKaX? 2) B OCHOBHOM 3JIEKTPOHaMH H «ABIp-
KaMHu»

3) B OCHOBHOM JJIEKTPOHAaMH M HOHAMH
4) B OCHOBHOM HOHaMH

Omeem: A b

BBIGCpHTC JBa BEPHBIX YTBEPXIACHHA. Honuzanuio rasa BeI3bIBacT

1) HarpeBaHHe 10 BBICOKHX TeMITEpaTyp
2) HaJI0XKEHHE MarHUTHOTO MOJIS

3) BNEeKTPOMAarHUTHBIE U3MYyYEHUS

4) pe3Koe oxJaxiaeHHe

Omeem:

B xakom u3 NEPEYUCTICHHBIX HUXKE Cl1Yy4acB HaGJ’ﬂOI[aCTCﬂ SABJICHUC

A) TepMO3JEKTPOHHOH 1) obnydeHue rasa cBeToM
3IMHUCCHH, 2) HUCIyCKaHHE DJIEKTPOHOB C TO-
B) doronoHnzanuu? BEPXHOCTH HarpeToro karojia B Te-

NEBU3HOHHOMU TpyOKe

3) mnponyckaHHe TOKa 4epe3 pacTBOP
3MEKTPOJIHTA

4) mnponyckaHue TOKa yepes
p—h-TIEPEXON

Omeem: A b

Kakoi#l rpaguk sydiie cOOTBETCTBYET BOJIbT-aMIIEPHON XapaKTepH-
CTHKE HECAMOCTOATENLHOIO ra30Boro paspsaa?

=g’ VA

2) 3) 4)

1)
Omeem: l:



5.

6.

1 I I I
l U U ’ ' /|
1) 2) 3)

7.

Hmeercs YETHIPE TUIIA ITPOBOAHHKOB JJIEKTPHUYCCKOI'O TOKA!

1) mertamnsl 3) pacTBOpBI 3JIEKTPOIHTOB

2) noNyNpOBOJHHKH 4) maa3ma

JeficTBHE 3/1EKTPUYECKOro MOJs Ha KakHe U3 HHUX CONPOBOXKAAETCA
HIEPEHOCOM BellecTBa?

Omeem: I:I___—I

Kako# 13 rpadMKoB COOTBETCTBYET BONLT-aMIIEPHON XapaKTEPUCTHKE

A) Meranna,
b) noaynpoBoaHHKOBOIO AKMOnA,
B) BaxkyyMHoro nquona?

(&
Cy

4)

Omeem: A b B

Jlns  HOHHM3aLMM aTtoMa BOJOPOJA HAN0 COBEPLIMTH paboTy
2,17 - 1078 JUk. Ilpu kakoM MHHHMAIIBHOM HaNpsDKEHHH MOXHO TO-
JYYHTh CAMOCTOATENBHBIH pa3pal B pa3peskeHHOM Boxopose?

Omeem: B.

Cuna ToKa, NMPOXOISALIETO YEPE3 BAKYYMHBIH JHOA M TMOJBOASLIHE
npoBojia ceyeHueM S = 1,6 Mm>, paBHa / = 200 MA. Hanpskenue Ha
BakyyMHOM 1Hozae 180 B. CpaBHUTE CpeAHIO CKOPOCTH ABHXKEHHS
3EKTPOHOB MEXY MEKTPOLAMH BaKyyMHOI0 JHOJa M B NOABOASA-
IHX NPOBOAAX (U / Unp). KOHLIEHTpaLHIO 37IEKTPOHOB B IIPOBOJHHKE
IPUHATH PaBHOM 10% M. HauvalbHy10 CKOPOCTH 3JIEKTPOHOB TNpH
3MHCCHH CYHMTATh PABHOH HYIIIO.

Omesem:
Yepes BakyyMHyIO ABYXIEKTPOIHYIO JaMIy C IUIOCKHMH 3JIEKTPO-
namu teder Tok /. -Harmpsokenue na namne U. C kaxoit cuiioit neiicr-

BYIOT Ha aHOO JaMITbI nonagaromme Ha HEro 3JICKTPOHbI, €CJIM OHH
NMOKHAAKOT KaToA CO CKOPOCTBIO Uy?
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SNIEKTPOJINTbI

1. Kak M3MEHSETCS CONPOTHBIIEHHE C YBETMYEHHEM TEMIIEPATYPHI

A) BOOHOIO 1) . yBennuuBaetcs
3NIEKTPOJIUTA, 2) yMeHbUIaeTCS
B) meramna? 3) He u3MeHseTCA

4) 3TO 3aBHCHT OT THIA JIEKTPOJIHTA

Omeem: A b

2. Kakod MMHMMAaJIbHBIH 3apsil MOKET ObITh EPEHECEH TEKTPHUECKUM
TI0JIEM YEPE3 pacTBOP MIIM PacILIaB MIEKTPOIUTa?

Omeem: K.
3. . KakvMH HOCHTENsIMH 3JIEKTPHYECKOTO 3apsjia CO3[aeTcs JEKTpHue-
CKMH TOK
A) B pacTBOpax 1) B OCHOBHOM JJIEKTPOHAMH
3JIEKTPOJIUTOB, 2) B OCHOBHOM 3JIEKTPOHAMH U «bIPKaAMH»
B) Brazax? 3) B OCHOBHOM HOHaMH

4) 3neKTpOHaAMH M HOHAMH

Omeem: A b

4. Bo cKkonbKO pa3 yBeJIMYMBAETCSA Macca BELIECTBA, BBIICIUBLIErOCs Ha
KaTode IIpH INPOXOXICHHH 3JIEKTPUYECKOI0 TOKa yepe3 pacTBOp
3JIEKTPOJINTA, MPH YBEIHUEHUH CUJIBI TOKA B 3 pa3a?

Omeem:

5. Yepes pactBopsl CuSO,; u CuCl, mponmycTHIH ORMHAKOBBLIH 3aps.
CpaBHHTE MacChl MeIH, BBIICMBIICHCS Ha KaToae B 00OMX Cllydasx
(my / my).
Omeem:

6. [Ilpu nponyckaHHH 3JIEKTPHYECKOTO TOKA Yepe3 pacTBOP EKTPOIIH-
Ta 3a BpeMs ! Ha KaTo/I€ BRIACTHIOCE m rpaMM BellecTBa. Bo ckoib-

KO pa3 Gonblilie BHUIEIUTCS TPaMM BEILECTBA NPH YBETHYEHHUH CHIIBI
TOKa B 3 pa3a U BpeMeHH B 4 paza?

Omeem:
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10.

Yepe3s 3/1EKTPOIHT MPOMYCKAICS 3MEKTPHYECKHH TOK / PH Hanpsbke-
HHM U B TeueHHe BpeMEHH Af, uepe3 JIEKTPOIMT MpOLIEN 3apsia 4.
3Ha4YeHHE KaKHX U3 MEPEeqUCIIeHHBIX BEIMYMH JOCTATOUHO 3HATH JJIA
onpeeneHHs 3HAYEHHA MacChl m BEIECTBA, BBUICIMBLIEIOCS Ha
anekrpone?

1) I THID PacTBOPEHHOTO BEILIECTBA

2) I, At v THD PaCTBOPEHHOI'O BEILECTBA

3) TUN pacTBOPEHHOI'O BEIIECCTBA U g
4) Uu At

Omeem: :I:I

PactBop NiSO, B anexTponutuueckoi BaHHe pa3baBuad Basoe. Ha-
OpsHKEHHE Ha JJIEKTPOJaX HEU3MEHHO. YKAKHTE COOTBETCTBHE Xa-
paKTepa H3MEHEHHS Ul KaKIOH H3 GH3HYECKHX BEIHYHH.

OU3NYECKHUE BEJIMYUHBI HNX U3SMEHEHHUE

A) KOIMYECTBO BEHIECTBA, BbIJIEIHB- 1) yBenuuuTCA
IIeecs Ha 3NEKTpo/iax 3a BpeMd ¢ 2) YMEHBILUTCA

b) cuia Toka yepes dIEeKTPOIHT 3) He u3MeHHTCH

B) 3apsn, npomenimuii uepe3 3IEKTpoO-
JIUT 3a Bpems !

Omeem: A b B

[pu 3nekTposu3e, B KOTOPOM Y4acTBYIOT HOHbI JBYXBalI€HTHOIO Me-
Tania, 3a 10 MHH Macca karona ysenuuuiaack Ha 400 mr. Kaxoi Me-
Ta/ul (HalAUTe MOJIAPHYIO Maccy) OCa)xaalcs Ha KaToje, €CIH CHia
TOKa paBHa 2 A?

Omeem: KI'/MOIIb.

Hajlinute Maccel BemiecTB (B rpamMMax), BBLICIMBLIMXCH 32 BpeMs
1=10 4 Ha KaToJaxX JBYX 3INEKTPOJMTHUYECKUX BAHH, BIJIFOYEHHBIX
MOCIIE/I0BATENHLHO B CETh NMOCTOAHHOTO TOKAa. AHOJBI B BaHHAX (HH-
KEJIEBEIH H cepeOpsiHbIi) OmylIeHs! COOTBETCTBEHHO B PacTBOPHI
NiSO4 u AgNO;. Cuna toka npu anekrponuse I = 2 A. DneKTpoxu-
MMYECKHe SKBHBATCHTH HMKens M cepebpa, k=310 kr/Kn u
k;=11,18 - 107 kr/Kn.
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12.

196

JlBe OIMHAKOBBIE INEKTPOJHTHYECKHE BaHHLI 3alI0HEHB] PACTBOPOM
MEJIHOTO KYNopoca, IpU4eM B NMEpBOi BaHHE KOHLEHTpALUs pacTBo-
pa Beiue. U = const. B kKakoM cliydae KOJHYECTBO BRIAEIMBIIEHCH Ha
KaTtoaax Meau 6ouble?

A) BaHHEBI COEIMHEHBI 10CJIEI0BATEILHO
b) mnapamnensHO

Ilpu kako#t minoTHocTH Toka B pactBope FeCl; Tonuuba BeIAENsIO-
LIEroCs JKejle3a pacTeT CO CKOPOCThIO U? p — IUIOTHOCTH JKElle3a,
k — 3NeKTPOXMMHYECKHUH SIKBUBAJIECHT.

3JI€KTp0MaFHeTH3M

§38. MarauTHoe noJie. UHAyKIMS MATHHTHOIO IOJIA.
JIMHHH MarHUTHOH MHAYKIHH. 3aKOH AMIiepa.
B3iaumopeiicTBHe napa/lLieJibHbIX TOKOB.
MarsuTHasi NPOHHLAEMOCTh

Kak B3aumozneicTBYIOT 1Ba napajuienbHbIX IPOBOJHUKA B Cllydyae

A) eciv TOKH TEKYT B OJJHOM 1) npuTArHBaIOTCA
HaIfpaBleHHH, 2) OIWH M3 MPOBOAHHKOB IIO-
B) ecnu Toku TEKyT B mpoTH- BOPaYHBACTCA OTHOCHTENb-
BOIIOJIOXKHEIX HAIlpaBJIEHHU- HO ApYroro
ax? 3) OTTaJKHBAIOTCA
4) NpOBOAHMKH HE B3aHMO-
JEHCTBYIOT

Omeem: A b




Kakoe none MoxHO 00HapyXHTb

A) B cHcTeMe OTcYeTa, CBA3aH-

b)

Omeem: A b

HOH C 3aKperieHHOH OTpH-
[IAaTENIbHO 3apsDKEHHOH cde-
pof,

B CHCTEME OTCYeTa, TAe 3a-
pskeHHas cdepa IBIDKETCS
PaBHOMEPHO H MpPAMOJIH-
HeiHo?

Kak onpenenuts HanpasiieHue

A) TOka B KOHType, €CiH W3-

b)

Omeem: A b

BECTHO HalpaBlieHHE Mar-
HUTHBIX CWIOBBIX JIMHUH
BHYTPH KOHTYpa,

MarHUTHbIX CHJIOBBIX JIH-
HHMH, €CIM U3BECTHO Ha-
TpaBJIEHHE TOKA B KOHTYype?

1))
2)
3)

4)

1))

2)
3)
4)

TOJIBKO JJICKTPHYECKOC I10J1€
TOJIBKO MAarHUTHOC MNOJIC

H J3JICKTPHYECKOE, H Mar-
HHTHOC I10JIC
SHCKTpOMaFHHTHOC IoJc

M0 3aKOHy JJEeKTpoMar-
HUTHOH HHAYKIIUH

IO TIPaBHJTy MPaBOro BHHTA
o npasuiy Jlenna

TI0 paBHITY JIEBOH PYKH

Ha pucyHke 3006pakeH NPOBOAHHK, 10 KOTOPOMY TEYET JJIEKTpHYe-

—

ckuit Tok. Kakoe HampaBieHde HMeeT BeKTOp B HUHIYKIHH MarHWT-
HOTO T10JIs B TOYKe M? (YKaXHUTEe HOMED CTPEIIKH. )
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198

B 1ByX napasuienbHBIX IPOBOJAHMKAX TOKH COHAMPABJIEHBI (CM. PHC.).
B HikHeM npoBogHHKe TOK HanpasieH BieBo. Kak HanpasiieHa cuia
AMnepa, peiicTBylowas Ha BepXHui npoBoaHuk? (YKaxuTe HOMEp
CTpEJIKH.)

Omeem: [:}

B kaTyliky ¢ TOKOM NMOMECTHIH JKeJIE3HBINA CEPACYHHK C MAarHUTHOMN
nporuuaeMoctsio pu = 1000. Bo ckonbko pa3 yBenHUMTCS 3HaY€HHE
HHIYKLIMH [TOJI BHYTPU KaTYHIKU?

Omeem:

Ha naGopaTopHbiX 3aHATHAX y4eHMK cOOpas NpPOCTEHILHH 3IEeKTpo-
MarHHT, HaMOTaB Ha (EPPOMArHUTHLIA CEPACYHHUK H3O0IHPOBAHHBIA
[IPOBOJ, 3aMKHYTBI}/ Ha HCTOYHHK TOKa (CM. PHC.). '

d

BT

‘Kak PacCnojIoKEHbI NOJIKOCa TAKOIo JIEKTPOMarHurta B Ciiy4yae

A) HCTOYHHK HOJKJIIOYEH, 1) crneBa — 1OXHBIN MONKOC
KaK MOKa3aHO Ha PUCYHKE, 2) cieBa — CEBEPHbIH MOMOC

b) nonspHOCTE NOAKMIOYEHUS 3) cBepXy — 0XKHBIH MOJIIOC
U3MEHEHa Ha TPOTHBOMNO- 4) CcHM3Y — I0XHBIH NI0MI0C
JIO%HY10?

Omeem: A b

Kakoit Tok Teyer no npoBOAHUKY AnuHOM /= 1 M, eciu pa3HOCTb Hau-
6onblilero ¥ HAMMEHBILETO 3HAYEHUH MOAYJIA CHWIbl, AeHCTBYIOMmEH Ha
HEro B MarHHTHOM noJie ¢ uHaykuued B = 0,3 Tn, paBHa 2,4 H?

Omeem: A.



9.

10.

TpsmoyronbHas pamka ACDE ¢ TOKOM HaxomMTCsi B OJHOPOIHOM
MarHHTHOM MO ¢ HHIYKIMeH B.

LA

-

oA B

Ca

[

E

D

KakoB pe3ynbTaT HX B3auMOIEHCTBHS, €CITH

A) TOK HampamlieH 1O XOZAY 4a-

COBO¥ CTpPeJIKH (CM. pHC.),

b) tox HampaBieH npoTHB

X0J1a YaCOBOM CTpENKH?

Omeem: A b

paMKa CMECTHTCS BBEPX
paMKa CMECTHTCS BHHU3
paMKa MOBEPHETCS CTOpO-
Hoit AC K HaM

paMKa MOBEPHETCS CTOpO-
HoM AC ot Hac

Tok B IpsIMOM NMPOBOJHHKE HIET B HAaNPaBJICHHH, YKa3aHHOM Ha pH-

CYHKe.

® A

Y

b

Kak HaIIpaBJICH BCKTOP HHAYKIIHH MarHiTHOI'O NOJIA

A) B TOUKE A,
b) B Touke B?

Omeem: A b

BHH3

BBEPX

B IUIOCKOCTH JIUCTA (OT HAc)
M3 [UIOCKOCTH JIMCTA (K HaM)

199



1.

12.

13.

200

|
Yro HY)XHO CO€naTh g TOTO, 4YTOOBl U3MEHHTD HalpaBJICHUE CHJI0-
BBIX TUHUI MarHHTHOrO MOJas KaTylIKH C TOKOM?

1) yMEHBIIHTh CHIIy TOKa

2) W3MEHHTH HamnpaBlIeHHe OOMOTKH KaTYIIKH
3) TOMECTHTh BO BHEIIHEeEe MarHHTHOE IoJIe
4) M3MEHHUTDH HANIPaBICHHE TOKA B KaTYIIIKe

Omsem: :I:l

IepneHanKyasSpHO KaTylIKe C TOKOM [, pacHoyIOKeH INpsSMOJIHHEH-
HEIH MPOBOIHUK C TOKOM [; (CM. pHC.).

I I

®.

-+ —-—

Kak HampaBieHa cuna, JeHCTBYIOIIAs Ha TOK [} CO CTOpOHBI TOKa I,
eCcIi

A) HCTOYHHMK NOOKIKOYEH Kak 1) nepneHAHKYIAPHO ILIOCKO-
Ha pHCYHKe, CTH PHCYHKA OT Hac
b) momspHOCTs NOAKIIOYEHHS 2) MNepneHAHKYJSIPHO ILIOCKO-
U3MEHEHa Ha IPOTHBOIIO- CTH PHCYHKa Ha Hac
J0XHY0? 3) BHM3
4) BBEpX

Omeem: A b

MarHuTHOe mojie CO3qaHO ABYMs MapajieNbHBIMH IPOBOJHHUKAMH C
TOKaMH, HalpaBlI€HHbIMH, KaK I0Ka3aHO Ha PHCYHKE (II€pIEHIMKY-
JISIPHO YEPTEXY, «OT Hac» M «Ha Hacy), npuyeM /; = I,. Kak Hampas-
JIeH pe3yJIbTHPYIOLUMH BEKTOP MArHUTHON MHIYKIIHH



14.

15.

A) BTOUKE A,

B)

Omeem: A b

B Touke b?

1))
2)
3)
4)

Haiinute npaBuibHbIe OKOHYaHUS (pa3

A) CunoBble JIMHHH MarHMT-

B)

Omeem: A b

HOro nojsi B JHAMar"HeTH-
K€, IOMCIICHHOM BO BHCIII-
HEC MArHUTHOC I10JIE

CunoBble JUHHH MAarHMT-
HOTO MNOJId B nNapaMarHCTH-
K€, ITOMCIIICHHOM BO BHCII-
HEC MArHUTHOEC 110J1€

1))
2)
3)

4)

BBEPX
BHH3
BIIPaBO
BJIEBO

pexe, 4eM B BO3/yXe

TYILE, 4eM B BO3/IyXe
MEHSIOT CBOE HamlpaBlICHHE
Ha NPOTHBOMOJIOXHOE
HCYE3al0T

JlBa BHTKa C TOKaMH UMEIOT OOIIMI LIEHTP H PacIoNoKeHbl BO B3a-
MMHO TEPNeHIUKYIAPHBIX IockocTaX (cM. puc.). Kak Oyner Ha-
npaBJiieH (HOMEp CTPeNKH) B TO4Ke O BEKTOp MarHWTHOM MHAYKLHH
Pe3yNIBTHPYIOIEro MarHUTHOrO MoJisA?
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16.

17.

18.

19.

202

YcTaHOBHTE COOTBETCTBHE MEXIY OmpeaeneHneM HH3HYECKO BeHU-
YHHBI U €€ Ha3BaHUEM.
OIIPEJIEJIEHHUE OU3NYECKAA BEJIMUUHA
A) temneparypa, npH KOTOpOM 1) MarHuTHas TIpoHHUae-
HCue3al0T cBoicTBa (eppo- MOCTb Cpeabl
MarHeTHKOB 2) TteMmneparypa Kropu
B) oTHouwieHHWe MOIyNsA BEKTO- 3) cunaJlopeHua
pa MarHATHOM HMHIYKUHH B 4) TeMmepaTypa mUIaBIEHHA
OJHOPOAHOH cpene K Mony- METaNIoB
JI0 BEKTOpa MAarHMTHOH HH-
AYKUMH B TOH XK€  TOYKe
NPOCTPAHCTBA B BAaKyyMe
Omegem: | A | B
B onHopomHOM MarHMTHOM mnone ¢ uHAykumed 0,04 Tn Ha
NPOBOJHHK C TOKOM [/ = 6 A, JyIMHA aKTHBHOM 4acTH KOTOporo 20 cM,
neWcTByer cuna F = 24 MH. Tloa kakuM yTiioM K BEKTOPY HHAYKUHMH
PacnoaoXeH MPOBOAHHUK?
Omesem: °.
Kakoli MakcHManbHBIH pe3ylnbTHPYIOUIHH MOMEHT MOXET JEHCTBO-
BaThb Ha IMPAMOYTOJbHYIO PaMKy C TOKOM CHJIOH [ = 1 A, nomemeH-
HYI0 B OJHOpoJHOe€ MarHuTHOe mnoje B = 0,05 Tu, ecnu cTopoHbI
paMkH paBHbl 16 1 10 cM?
Omeem: H-™m.
Mexny nomnocamMH 37€KTpOMardHTa B FOPH30HTaNnbHOM MarHUTHOM

nojI€ HAXOOHUTCA NPOBOIHHK, pacnonomeﬂnmifi TOPH3OHTAJIBHO NEp-
NEHIUKYJISPHO BEKTOPY MarHMTHOH HHAYKUHH B. Kako# TOK nobKeH
HITH Yepe3 MPOBOJHHK, YTOOB! OH BHCeN, He Majas, eCliM HHIAYKUMSA
noga B=0,05Tn, a Macca eadHULB! J[UIMHBI [IPOBOJHHKA
m = 0,004 kr/m? g = 10 m/c’.

Omeem: A.



20.

21.

22.

23.

24,

Ha ropm3oHTalBHBIX pefbcax, pacCTOSHHE MEXAY KOTOPHIMH 60 cM,
JIEXKHT CTEPHKEHb NepneHauKynspHo uM. OnpenenuTe CHIy TOKa, KO-
TOPBbIH HAaJ0 MPOIYCTHTh 0 CTEPHHIO, YTOOBI OH Hayall JABHUTaThCs.
BenvyMHa BEepTHKAIBHOO MArHUTHOTO nons B = 60 mTx1, macca
ctepkHs 30 1, xoadduunent Tperus p = 0,1.

Omesem: A.

KoHTyp B BHAe KBajpara C JHAarOHATbIO, H3TOTOBJIEHHBIH M3 OJHO-
POAHOH NPOBOJIOKH NMOCTOSHHOTO CEYEHHS, TOAKIIOYEH K HCTOUHHKY
IIOCTOSIHHOTO Toka. B Toukax b U d TOK B Hepa3BETBICHHOH 4acTH
ueny paBeH 5 A (cM. puc.). Cropona kBaapara 10 cMm. Kontyp nome-
IIAIOT B OAHOPOJHOE MAarHUTHOE TI0JIE€, BEKTOP HHIAYKLMH KOTOPOTO
napajuieneH auaroHanu kourypa (B = 10 mTa). Onpenenure cuiy,
NEHCTBYIOLLYIO HA KOHTYP.

@\ B

b C

N

Omeem: H.

ITo AByM ANMHMHHBIM NPAMBIM NPOBOJHHKAM, PacIlONOKEHHBIM Ha pac-
cTossHMH 50 CM, NPOTEKAIOT TOKH CHIOH No 1 A B pa3HbIX Hampaeie-
HHsAX. Halimure vaaykuuio B B Touke, HAXOAALIEHCS HAa PaCCTOAHHH
30 1 40 cM OT nepBOro U BTOPOTrO NPOBOIHHKOB COOTBETCTBEHHO.

Omeem: Tn.

Haiigute MHAYKLUHIO MarHUTHOIO 10/ B LEHTPE OBYX OAMHAKOBBIX
KOHLIEHTPHYECKHX TOKOB CHNIOH [=2 A, €Clli BHUTKH pagdycaMH
R =10 cM # 2R HaxomAATcA BO B3aMMHO TEPHEHIANKYIAPHEIX MJIOCKO-
CTAX. ’

B uentpe BuTKa paguycoM 0,15 M HaXORUTCA KOMNAC, YCTAHOBJICHHBIH
B FOPH30HTAJBbHOH IUI0CKOCTU. [IpH OTCYTCTBHM TOKa B KOHTYpE Mar-
HMTHas CTpeJIKa JIEKHUT B IUIOCKOCTH BUTKA. Korna cuina Toka B BUTKE
paBHa 2,5 A, crpenka noBopauuBaercsa Ha yron 30°. Onpenenure ro-
PH3OHTAILHYIO COCTaBJIAIOLIYI0 HHAYKLIMH MarHUTHOTO MM0Ji 3eMJIH.
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26.

27.

204

ITo I1ByM MeTaJUITHYECKHM MapajlIebHBIM PEHKaM, PacroOXKEHHbIM
B FOPH3OHTAJILHOH TUIOCKOCTH U 3aMKHYTBIM Ha KOHIEHCATOp, €M-
KocTh KoToporo C = 1 M®, MoxeT Ge3 TpeHHs ABUraTLCA MPOBOAHUK
MN maccoit 50 r u nHo# L = 1 M. Best cucTeMa HaxoUTCA B OLHO-
POIXHOM Mar"HMTHOM IIOJie, HHAYKLMs B koTtoporo paBHa 5 Tin U Ha-
NpaBlieHa NepIeHIMKYIIAPHO K IIIOCKOCTH YepTexa K HaM (CM. pHC.).
K cepenune npoBogHHKa MepneHIMKYIAPHO K HEMY H MapasielbHO
peiikam npuioxkeHa cuna F = 0,15 H. Onpenenure yckopeHue noa-
BIOKHOTO NpoBOAHHUKA. CONpOTHBICHHEM 0Opa30oBaBILUEHCS 3IEKTPH-
YeCKoH 1enu npeHedpeys.

N

® -

ct 3 —=F
M

Crepxenb qinnol d = 20 cM No/BEIIEH HA TOHKMX FMOKHX MpPOBO-
nax. Ha kakyro BEICOTY MOJANPBITHET CTEPXKEHB, IOMELLIEHHbIH B Mar-
HHUTHOE 10le HHAyKUMed B = 5 T, HanpaBleHHOE FOPU3OHTANBHO,
€CJIH Yepe3 Hero MponycTHTh TOK culoi 15 A B Tedenue ¢ = 1 mc?
CMelleHHEeM CTepXHS BO BpEMs IPOMYCKaHUA TOKa npeHere%
Macca crepxns 100 r.

Kpyrosoii Butok auamerpa D = 20 cM ¢ Tokom ] = 10 A nmoMecTiiu B
OIHOPOJHOE MarHuTHoe noie B = 1 Tn, HanpaBneHHOe BAOJbL OCH
BUTKA. KakoBa BeJIMUMHA CHIIbL, PACTArUBAIOLIEH BUTOK?

§39. Cuna Jlopenna.
J{BHKeHHe 3apsiKeHHbIX YaCTHIl B MATHUTHOM MoJie

Hon c anextpuueckum 3apsagom 3,2 107" Kn msuxerca B OJIHOpOA-
HOM MarHMTHOM nose ¢ uaaykuuei 1 Tu co ckopoctsio 50 000 km/c,
BEKTOpP CKOPOCTH HampasieH mog yriaoMm 30° kK BEKTOpY MHIYKLHH.
C xako# cu10l MarHUTHOE 10Jie IEHCTBYET Ha YacTHLY?

Omeem: H.



2.

5.

Cuna JlopeHua zgeiictByer

1) Ha TIONOXMTENIBHO 3apPKEHHYIO YaCTHILY, TIEPECEKAIONIYI0 Mar-
HHMTHOE Mone

2) Ha 3apsHKEHHYIO YacTHILY, TOKOALIYIOCS B MArHHTHOM I0JI€

3) Ha He3apsHKEHHYIO YacCTHILY, NOKOSLIYIOCH B MATHHTHOM I10JI€

4) Ha OTpHLATENBHO 3apsHKEHHYIO YacTHLY, NEPECEKarollylo Mar-
HHUTHOE MNoJe

Omeem: l:l:]

3NEKTPOH BJETEN B MArHUTHOE M0JIE NEPIIEHIUKYIPHO THHUAM Mar-
HUTHOM HHAOYKUMH. Bo CKoNBKO pa3 M3MEHHTCH MEPHOJ BpALIEHHS
3JIEKTPOHA NPH YBEIHYEHHH ero CKOPOCTH B 3 pa3za?

Omeem:

Kakas cuna gedcTByeT O CTOPOHBI MArHHTHOTO MOJSA Ha HEMOABHX-
Helid 3apan 0,5 MKn, mojsemeHHBIH HA HUTH B OJHOPOAHOM TOPH-
30HTaJIbHOM MarHUTHOM Mojie ¢ HHaykuued 2 MTn?

Omeem: H.

—

3apsbkeHHas 4acTHLA BleTaeT B MarHuTHoe none. Bekrop B nep-
MEHAUKY/IAPEH TUIOCKOCTH YepTeXka U HalpaBiieH OT Hac, BEKTOp U
JIEXHT B IUTIOCKOCTH YepTexa (CM. puc.).

S0

3]

Kyna OTKJIOHHUTCA YaCTHLa, €CIIH 3TO

A) 3NEKTpOH, 1) orHac
B) npoton? 2) K Ham
3) BmpaBo
4) BIEBO

Omeem: A b
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6. Ilporon (macca my, 3apsa g;) ¥ AApo -aToMa renus (m,=4m,,
g2 = 2q)) BIETAOT B OAHOPOJJHOE MarHHTHOE HOJIE NMEPIEHAUKYIIAPHO
JIMHUAM UHAYKUMH. Bo CKO/IbKO pa3 OT/IMYAIOTCA paiuyChl OKPYXHO-
CTei, KOTOpble OMHUCHIBAKOT MPOTOH (R)) U aapo renus (R,), ecnu ux
CKOpPOCTH paBHbI? (R, / R; =?)

Omeem:

7. Ha pucyHke noka3zaHsl NATh pa3NH4YHBIX TPAEKTOPHH MojeTa 4acTH-
bl B OJHOPOAHOM MArHMTHOM I10JI€, THHHH HHAYKLIHH KOTOPOIr'O Ha-
NpaBiieHbl NEPNEeHANKYIAPHO MIOCKOCTH pUCYHKa OT Habmioaaresns.
Kakas TpaekTopHs NpUHAIEXKHUT INEKTPOHY C HAaUMEHbLIEH KMHETH-
4eCKOU IHepruei?

2
® 31 é

Run

1
®
B

Omeem:

8. [IBa mpoTOHa ABHKYTCS B OJHOPOJHOM MarHMTHOM MOJIE€ NEPNEHAH-
KyNApHO JMHHUAM MHAYKLUHMH MO OKPYXXHOCTAM pajJHycoB R; =4 M H

: W
R; =2 M. YeMy paBHO OTHOILIEHHE HX KHHETHYECKHX IHEpruii —- 7
2

Omeem:

9. Kak 6y}ICT ABHUIaTbCA NMPOTOH B MArHUHTHOM TI10JIE, €CJTH

A) TIpOTOH BJETaET B OZHOPOA- 1) mo npsMoi NHHUHK nep-
HO€ MarHuTHOE IoJie C HH- NEHOUKYISAPHO  JMHHUAM
AyKuuei B noa HEKOTOphIM MarHHTHOH HHAYKLHH
OCTPbIM yTJIOM K JIHHHAM 2) 1no OpsAMOi JHHMK napan-
MarHMTHOH MHAYKIHH, JIEJIbHO THHUAM MHIYKLHH

B) nporoH BieraeT B onHOpoaHoE 3) O OKPYXHOCTH C OCBIO,
MarHMTHOE MoJIe C HHAYKUHEH NepNeHIUKYIEPHOR JTMHH-
B nox yrnoMm 90° x nuMHHMAM SIM MaTHUTHON HHIYKLHH
MAarHMTHOH MHIYKLHH? 4) 1O BUHTOBOH JHHUH

Omeem: A b
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10.

1.

12.

13.

B oaHOpOAHOM MarHWTHOM mosie ¢ HHaykimed B = 0,1 Ta no ok-
PY)KHOCTH paguycoM R=2M [BHXETCS 4YaCTHLA C 3apsaioM
g =1,6 - 107" Kn. Onpenenure MOIy1b e HMIyJIbCA.

Omeem: KT * M/C.

o-YacTtuua, uMeroLas ckopocTs 5 10° cM/c, BieTaeT B 06J1acTh Mpo-
CTpaHCTBa, B KOTOPOM CO3/1aHO OJHOPOJHO€ MarHMTHOE NoJje, NOoj
yrioM 30° K JMHHAM MarHuTHOM WHAYKIUH nois. C Kakoi ckopo-
CTBIO (i-4acTHIA OyaeT nepeMenaThesi BIOJIb TMHUH MarHUTHOH HMH-
aykuuu?

Omeem: M/c.

ONEKTPOH BIETA€T B 00JIaCTh NPOCTPAHCTBA C OJHOPOJHBIMH 3JIEK-
TPUYECKHM [IOJIEM C HAlPSIKEHHOCTBIO £ M MarHMTHBIM TOJIEM HH-
aykuue#t B, BLE. OJNEKTPOH ABHXKETCS NPAMOTIHHEHHO C NIOCTOSH-
HOHM CKOpPOCTBIO. BO CKONIBKO pa3 HEOOXOAMMO YBEJIHUYHTE CKOPOCTD
3JIEKTPOHA, YTOOBI OH ABUTAJICA B TOM K€ HANpPaBICHHH TIPAMOIH-
HEIHO, CJTH HaTPsKEHHOCTD 11011 YBEAUYHUTH B Ba pa3a?

Omeem:

DNeKTPOH, YCKOPEHHBIH U3 COCTOSIHHS TOKOS JJIEKTPHYECKHM T10J1EM
npu pasHocTH notenumanos U = 10* B, Breten B onHopoaHoe Mar-
HUTHOE TMOJI€ NEPNEHAUKYIIPHO BEKTOPY MArHUTHOH HHIYKUMH
B=10" Tn. Yemy paseH paauyc R OKpYXHOCTH, 1O KOTOpOH OyzneT
JBUTaThCS MIEKTPOH?

Omeem: M.

14. 3apsokeHHas 4acTHIAa JBIKETCS B OJHOPOJAHOM MarHHTHOM I0Ji€

NEPNECHANKYISAPHO JMHUAM HHAYKLUHH. UTO MOXHO YTBEpXAATh O
pabote cuisl JIopeHia

A) 3a noJIOBHHY NlepHoJa BpallEHHS, 1) A=F,nR
bB) 3a nepuon BpaeHus? 2) A=F,mR/2
3) A=0
4) A=F_2nR

Omeem: A b
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18.

16.

17.

208

ITonoxurensHO 3apspKeHHON YacTHuE COOBIIMIM CKOPOCTh B Ha-
NpaBJIcHUH 6ECKOHEYHOrO NMPOBOAHUKA C TOKOM (CM. PHC.). '

I 7} 3
|

BribepHTe npaBuiIbHBIE YTBEPKICHHS.

1) MaruutHoe none, AeHCTBYIOIEe HA YacTULly, OyneT BO3pacTarhb
1O BEJIHUHHE, COXPaHAS HalpaBJieHHe,

2) MarHuTHOe moJje, AeHcTBYIOlIee Ha YacTHLy, OyneT yObIBaTh 1o
BeJIMYHHE, COXPAHSsA HalpaBleHHe.

3) Cuna, geiicTBylolIas Ha 4acTHLy, OyleT BO3pacTaTh MO BEJIHYH-
HE, OTKJIOHASA YacTHILY BHHU3.

4) Cuna, gedcTByIOIAs Ha 4acTHLY, OyaeT BO3pacTaTh MO BEIHYH-
HE, OTKJIOHSAS YaCTHILY BBEPX.

Omeem:

—

3J1€K'I'p0H BJIETACT B OAHOPOAHOC MAarHUTHOEC IOJIE C HHIIYKHHCﬁ B
no4 HEKOTOPBIM YIJIOM O K JIHHHUAM HHAYKLUHH MAarHMTHOIO IIOJIA.
Kak usMeHaTCst XapaKTCPUCTUKH ABHKEHHSA MPH YMCHBUIICHHH 3TOI'0

yraa?

A) nepuon BpalleHHs 1) yBenuuurcs
B) paauyc BUTKa BUHTOBOH JIMHUH 2) yMeHbIIHTCA
B) war BHHTOBOMH JIHHHH 3) He U3MEHHUTCH

Omeem: A b B

ONeKTpoH BlETacT B OZHOPOJHOE MArHUTHOE MOJE C HHAYKIHEH
B=5-10" Txn NEPNEHAUKYJISPHO JIMHUAM HHIYKLIHHA MAarHUTHOIoO
nons. HaliauTte yacToTy BpallleHuUs 31E€KTPOHa.

Omeem: Iu.



18.

19.

20.

21.

Yacruua, 3apss KOTOPOH g M Macca m, Bpalaiach B MArHUTHOM I10JIE 110
OKPYXHOCTH paavyca Ry = 1 cM. [locie npoxoxkaeHHs YacTHIBI Yepe3
METaJLTHYECKYI0 (osIbry paauyc BpaueHus cran R = 0,5 cM. Onpenenu-
TE OTHOCHTENBHBIC NOTEPH KHHETHYECKOH SHEPTUH YaCTULIBL.

Omeem: %.

ONEKTPOH, YCKOPEHHbIH pa3HOCTHIO MOTeHuManoB 6 kB, Bneraer B
OJHOPOJIHO¢ MAarHUTHOE Mnoje nox yrioM 30° K HanpaBICHHIO HH-
Aykuuu B. Halinure B, ecnu wiar ciupaia 10 cM.

Omeem: Thn.

[IpoTOH BiIETa€T CO CKOPOCTBIO U = 60 KM/C B IPOCTPAHCTBO C Mapan-
J€bHBIMH JNMEKTPHYECKHUMH U MarHUTHBIMH TMOJIAMH NEPISHAUKYJIAP-
HO MM (cM. puc.). Halinute Hanps>keHHOCTb JIEKTPUYECKOro nois E,
€CJIH HHAYKUUSA MarHuTHoro nons B = 0,1 Tn, a HayanbHOe YCKOpEHHE
NpOTOHAa, BBI3BAHHOE  JIEMCTBHEM 3THX [I0JIEH, COCTaBIseT
12,2 19 27

a=10"M/c". go=1,6-10"" Kn, m,=1,67-10" kr.

R E

——— B

3]
Omeem: B/Mm.

B o0nacTh mornepe4Horo 0JHOPOJAHOTO MATHUTHOTO MOJIS C HHAYKLH-
et B=10,5 Tn u pasmepoM d = 0,1 M M0 HOpMaJIH BJIETAET (L-4aCTHILA
(cM. puc.). Haiinute cxopocTh 4YacTHILbL, €CAH MOCHE MPOXOXKIACHHSA
MarHMTHOTO MOJA OHA OTKJIOHHTCA Ha yroi ¢ = 30° oT nepBOHaYalb-
HOro HampaeieHHus. s o-4yacTHIBI OTHOIIEHHE 3apsna K Macce
(yaenwHbIi 3apan) g/m = 0,5 - 10® Ku/xr.

BO

N
N|

U
- -

o

A
Y
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22,

23,

24,

25,

26.

210

DNEKTPOH JIBHKETC B OJHOPOJAHOM MarHMTHOM TNOJie C MarHUTHOMH
uHAykuueit B = 2 MTn no BuHTOBOH JHMU. OMNpeaeauTe CKOPOCTh
3JIEKTPOHA, €CNU I1ar BUHTOBOH JMHUM (pPacCTOSHUE, HA KOTOPOE Iie-
peMelaeTcs 3AEKTPOH BIOJb OCH BUHTOBOH JHHHH 33 [EPHOA Bpa-
weHus) A = 25,12 cM, a ee paauyc R = 3 cM. OTHoleHHe 3apsaaa
31I€KTpOHa K ero mMacce: ¢/m = 1,76 + 10" Kn/xkr.

C Kako# CKOpOCTBIO BBUIETAET O.-4AaCTHIA H3 PaJUOAKTHBHOIO f7pa,
€CII OHa, Momnajgas B OAHOPOJHOE MAarHUTHOE Moji€ ¢ HHAYKUHEH
B=0,5 Tn nepneHauKyIIpHO €ro CHIOBbIM JHHHAM, ABHKETCS IO
Iyre OKpyXHocTH paauyca 0,25 M (a-uactHua — sapo atoMa He,
golma = 0,48 - 10® Ki/kr)?

OTpuuaTeNbHO 3apskeHHAs YacTHIA BAETaeT B 00J1aCTh OJXHOPOIHO-
r0 MarHMTHOTO MOJIsA C HHAYKIHEH B = 107 Tn, roe ABUXeTCs No Ay-
re OKpY)KHOCTH paguycoM R = 0,2 M. 3aTeM yacTulia nonagaer B of-
HOPOJHOE 3JEKTPUYECKOE IOJie, TAE€ NpOJETaeT BIOJb CHJIOBOMH
JHHHUH Yy4YacTOK C pa3HOCTBIO MOTeHIHaIoB U = 10° B, NpH 3TOM CKO-
POCTh YaCTHLBI BO3pacTaeT B TpH pa3a. OnpeaennTe KOHEYHYIO CKO-
POCTb YaCTHIIBI.

B BepTHKa/IbHOM HaNpaBJICHHH CO3JaHO OJHOPOJHOE MarHHTHOE I10-
1e (cM. puc.), HHaOyKuus koroporo B = 2 Tn. [llapuk Maccoit m=1r
¢ 3apsaoM g = 1 MKy, nogBemieHHBIH Ha HHTH anuHoM L = 0,5 M,
JBWKETCSA MO OKPYXXHOCTH TaK, YTO HHThb COCTABISET C BEPTHKAIbIO
yroia o = 60°. HaiiauTe 4acToTy BpalleHHs LIapHKa.

A |

B

O
-
OJNEKTPOH BNETAET B NPAMOYTOJIBHYI0 00/1aCTh NPOCTPAHCTBA C OA-
HOPOIHBIM MAarHHTHBIM TosieM B = 1072 T11 neprneHanKyIapHO JHHH-
AM HHAYKIMH. CKOpOCTh 37€KTpOHA HampasieHa Moa yriaoM a = 30°
K IoIepeyHoH cTopoHe obyacTH ¢ nosieM (cM. puc.). KakoBa nomxHa
OBITH CKOPOCTDH 3JIEKTPOHA, YTOOBI OH NMPOHUK B 06J1aCTh Mo He §o-
nee yeM Ha 7 MM?
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27. IIpoToH ABHXETCA B MarHUTHOM I10Ji€ 110 BUHTOBOH JIHHHH, CEYECHHE
KOTOpOH umeeT panuyc R = | cM. 3a yeTBepTk NepHoa BpalLECHHs OH
NepeMECTHIICS BIOJIb NHHHMII MarHUTHOM MHAyKUMU Ha L = 3,14 cMm.
[Tox kakuM yryioM B 3TOT MoMeHT (7/4) Gbula HalpaBjieHa CKOpPOCTh
MPOTOHA K OCH BUHTOBOM JIMHUU?

28. DOeKTpOH BJETAaET B OAHOPOJHOE MarHWTHoE mojae. B Touke A oH
HMEET CKOPOCTh U, KOTOpas COCTaBISAET C HalpaBJieHUEM IIOJIA YTOJ
o (cM. puc.). [Ipu kakoii HHAYKUHH MarHMUTHOTO I0JIs JJIEKTPOH OKa-
xercs B Touke C? 3apsp anekTpoHa e, Macca m, pacctognue AC = L.

B "
0
a

A C

§40. MaruuTHbIH NOTOK. ;
3akoH 31eKTpoMarHuTHOM HHAYKUHH. [IpaBuiio JleHua.
BuxpeBoe dj1eKTpHYECKOe MmoJIe

1. 3HeKI'pOMaI’HPITHOﬁ PIHIIYKIIPICi;I HAa3bIBAKOT SABJICHHUE BOSHHKHOBECHHA

1) MarHMTHOro MOJA BOKPYT MPOBOAHHKA TPH IPOXOXAEHHHU MO
HEMY 3JIEKTPUYECKOr0 TOKa

2) cuibl, AEHCTBYIOLIEH Ha 3apsii, NepeMelaloIUHCS B MarHUTHOM
none

3) 3AEKTPUYECKOTro TOKa BO BpalLialOLIEM 3aMKHYTOM KOHTYpE, OCh
BpallleHUs KOTOPOro NeprneHJUKY/IsSpHa JTUHUAM HHAYKLHU Mar-
HHTHOTO TOJIA H MPHHAUIEXKUT IIOCKOCTH KOHTYpa

4) 3JIEKTPHYECKOIO TOKAa B HEMOJBH)KHOM 3aMKHYTOM KOHTYpE IpH
H3MEHEHHH NIEPECEKAIONIET0 €r0 MArHUTHOTO NMOTOKA

Omeem: I:!:]
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B xakoM ciyyae B 3aMKHYTOM KOHTYpe BO3HHMKHET MHJIyKLHOHHBIH

TOK?

1) mpu nepemeleHNH OJHOH U3 CTOPOH KOHTYpa B ILIOCKOCTH MeEp-
NEHANUKYISPHO BEKTOPY MarHMTHOH MHAYKLIMH IMOCTOSHHOTO OJ-
HOPOZHOTO MarHUTHOTO MOJIs

2) mpH MepeMELIEHHH KOHTYpa B OJHOW ILTOCKOCTH MEpNEHAUKY-
JSPHO BEKTOPY MarHUTHOH MHAYKLHH MOCTOSHHOTO OXHOPOIHO-
r0 MarHUTHOTO NOJIs

3) mnpu BpallleHHH KOHTYpa BOKPYT OCH, MEPIEHIUKYIIAPHON BEKTO-
pY MarHMTHOH HHAYKLHMH NOCTOSHHOTO OAHOPOAHOIO MarHMTHO-
Io MOJIst U IPHHAUIEKALUEH MJIOCKOCTH KOHTYpa

4) npM BpalleHHH KOHTYpa BOKPYT OCH, MapajieibHOH BEKTOpY
MarHMTHON HHIAYKIHH MOCTOSSHHOTO OAHOPOAHOTO MAarHUTHOTO
T0JIs Y JIEKALEH B MIIOCKOCTH KOHTYpa

Omeem: l:l:]

Katymka 3amxHyta Ha MUKpoamnepmeTp. B cayuae A) B Hee BABH-
ral0T MarHUT C NMOCTOSHHOH CKOPOCTHIO; B ciiyyae b) mocTosHHbIH
MAarHHT najaeT CKBO3b KaTylIKy. BeiOepHTe NnpaBHibHBIE YTBEpKIE-
HHSL.

1) DnexTpHueckuii TOK BO3HUKAET B 00OMX CIyyasx.

2) DnekTpU4ecKuii Tok B ciyyae b Oosiblue, yeM B ciyuae A.
3) DnexTpHueckHii TOK B cinyyae A Ooublle, ueM B ciydae b.
4) DnexTpUYEeCKHi TOK NMPOMOPLHOHAIEH CKOPOCTH MarHHUTa.

Omeem: l:l:’

BenuuuHa MarHMTHOrO MOTOKA, NEPECEKAOLIEro 3aMKHYTHIH KOHTYP,
M3MEHAETCS C TEYEHHEM BPEMEHHM COIJIAcHO TpadHKy (CM. pHC.).
Ha xaxux ydacTkax Toka B paMKe HeT?

(1341

ANE

~v

Omeem: [:j:j



5.

[Mposoanuk AC nepeMeluaoT B MarHUTHOM M0J€ TEPNEHAHKYIAPHO
JIMHHMSAM MarHMTHOH MHIYKIUHH U3 MUTOCKOCTH PUCYHKA (CM. PHC.).
C[]

A L
Bribepute nBa BEPHBIX YTBEPIKACHHUS.
1) TloreHuuan Touku C Bblilie TOYKH A.
2) Tlorenumuan Touku A Bbille ToukH C.
3) Pa3HocTb noteHuManoB Mexay ToukamMid A 1 C nponopuvoHasb-
Ha CKOPOCTH NPOBOAHHKA.
4) Pa3HOCTh NOTEHLHMAIOB MEXIY (A — P¢c HE 3aBUCHT OT HampasJe-
HHS JIBHXXEHHS TPOBOJHUKA.

Omeem: |:|:|

Bnonb kako# crpenku HanpaBlieHa CKOpPOCTb IIPOBOJHHKA, MOMeE-
IIEHHOTO B OJHOPOJHOE MarHUTHOE MOJIE, €CIH NPH €ro paBHOMEP-
HOM JIBIDKEHHM B ITOM I[10jl€ Ha KOHLAX MPOBOAHHKA YCTaHOBWJIACH
yKa3aHHasg Ha PUCYHKE MOJSAPHOCTb?

2

Omeem: {:|

le/l BBEJACHHH C MMOCTOSHHOH CKOPOCTBKO MOJIOCOBOIO MarHuTa B
MEOHOE 3aMKHYTOEC KOJIbLIO K BBIBEACHHHU U3 HEr0 B KOJIbLIC BOSHHKA-
€T HH}lyKllHOHHHﬁ TOK. JTOT TOK CO3Ja€T MarHutHoe noJje. Kakum
MOJIKOCOM 06pameH0 MArduTHOEC 110JIE TOKa B KOJIBLIC

A) K BBIABHTa€MOMY M3 KOJjlbLa 1) ceBepHBIM
CEBEPHOMY MOJIIOCY MarHHuTa, 2) 0XKHBIM

b) k BABHraeMomy B KOJIbLO 3) NONOXKUTENbHBIM
CEBEPHOMY I10H0CY MarHuTa? 4) OTpHLATE/IBHBIM

Omeem: A b
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8. Pamka nomelleHa B OIHOPOJHOE MarHUTHOE noiie. YeMy paBeH yroiu

MEXIy BEKTOPOM B H ILUIOCKOCTBIO PaMKH, IIPH KOTOPOM MarHMT-
HbIH IOTOK Yepe3 MOBEPXHOCTh PAMKH JOCTHraeT HauOoMbIIero 3Ha-

yeHusn?

Omeem: °,

9. Kakoif MarHMTHHH ITOTOK TPOHU3BIBAT KaXKAbIH BHTOK KaTYILKH,
uMeroteit 1000 BUTKOB, €CJIH MPH PAaBHOMEPHOM HCUE3HOBEHHH Mar-
HuTHOTO MoA B Teuenue 0,8 ¢ B karymke uagyuupyercs 3JC 10 B?

Omeem: mBO.

10. 3aBHCHMOCTH OT BPEMEHH / MarHUTHOro notoka @, npoHu3bIBaloOLIE-
ro 3aMKHYTHIH KOHTYp, [OKa3aHa Ha pHCyHKe. UeMy paBeH TOK B
KOHTYpe, conpoTHrieHHe kotoporo 0,2 OM, eciH H3MEHEHHE Mar-
HHMTHOTO [IOTOKA COOTBETCTBYET Y4acTKy 1?7

®, MB6 4
‘3‘ T
\
2 AW/
1 N
1 2 3 4 5 GL¢
Omeem: A.

11. TIpoBOAHHMK, COTHYTBIH B BHJE KOJIbLIA, IOMENIEH B OAHOPOAHOE Mar-
HHTHOE IIOJIE, BEKTOp HHAYKLHH B KOTOpOro MNEeprneHauKyIapeH
IUIOCKOCTH KOJIbLIA.
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12.

13.

14.

15.

Kaxk HanpaBijieH HHAYKLIHOHHBIIH TOK B TPOBOJHHKE, €CIIH:

A) Bektop B HanpaBieH B 1) npoTHB XoJa 4acoBOH
IUIOCKOCTE YepTema «OT CTPEJIKH
Hac» U €ro MoayJlb YMEHb- 2) 1no X0y 4acOBOH CTPENIKH
ILIAETCS CO BPEMEHEM, 3) TOK B KOJbLE HE BO3HHKAET

—

b) Bexktop B HampaBieH H3
IUIOCKOCTH 4YepTexa «K
HaM» M €ro MOAYJb YBEIH-
YHUBAETCA CO BpeMeHeM?

Omeem: A b

3a Az =2 ¢ MarHUTHBbIH TIOTOK, TIPOHH3BIBAIOLIXH POBOJIOYHYIO paM-
Ky, PABHOMEPHO YMEHBIIAETC OT HEKOTOpOro 3HaueHus Py 10 Hys.
Ilpu 3ToMm B pamke renepupyercsa 3J1C, paBHas 4 B. YeMy paBeH Ha-
YalbHBIA MArHUTHBIA NoTOK D) yepe3 pamky?

Omeem: B6.

Pamxka mwiomaapio S = 200 cM” ¢ yrcioM BUTKOB N = 200 ¥ CONpOTHB-
neHueM R = 16 OM HaxoauTca B OIHOPOZHOM MAarHHTHOM MOJ€, BEK-

—

TOp MHAYKIMH B KOTOpOro mepneHauKyIspeH IWIOCKOCTH paMkH. Ka-
KOIf 3apsz nNpoineT no paMke npH ee nosopote Ha 90°7 B =10 mTa.

Omeem: MK,

3a KaKoe BPEMS MarHMTHBIH IIOTOK CKBO3b OJIHH BHTOK KaTYIIKH, CO-
gepxauiedt 50 BUTKOB, u3MeHusIca ¢ 5 MB6 no 1 MB6, ecnu B pe3yib-
TaTe 3TOr0 M3MEHEHHUA MO Karyuike conpotuBineHdeM 100 Om mpo-
el HHIYKUUMOHHBIH Tok cuioit 0,1 A?

Omeem: c.

Pamka, umeromas 100 BuTKOB mnomaneio S = 50 oM’ KaxcIblid, Bpa-
IIACTCA BOKPYr BEPTHKAIBHOH OCH, NpPHHAUIEXAIUEH ILUIOCKOCTH
pPaMKH, B TOPH3OHTAJIBHOM IOCTOSHHOM OXHOPOJHOM MarHMTHOM
none ¢ HHaykuved B = 2 mTn. Cpennsa 3C vHIyKUMH, BO3HM-
Kalollasg Ha 3aKHMaxX paMKH 3a YeTBepTh NepHona, paBHa 8 MB.
Ckonbko 0060poToB Aenaet pamka 3a 10 c?

Omeem:
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16.

17.

18.

216

[1poBONO4HYIO paMKy TMOMECTHIH B OJHOPOJHOE MEPHOTUYECKH H3-
MEHSIOILEECAd MardHUTHOE TOJI€ MEPHEHAUKYIAPHO THHHAM MarHHT-
HOH MHAYKUMH. BribepuTe 1Ba BEpHBIX YTBEPXKICHMA.

1) Cuna Toka Oyner H3MeHATLECS 0OpaTHO NMPOTIOPUHOHATIBHO BENH-
YHHE HHAYKLMH.

2) Cwuna Toka OyzneT NepHOANYECKH H3MEHSAThCA 110 BEIHYHHE.

3) Cuna toka 6yneTt paBHa HyJio.

4) Cwuna Toka OyneT H3MEHATHCA N0 HAaNPaBJICHHIO.

Omeem: l:l:

B npoBos104HOE KOJIBIIO BCTABHIIH MarHUT, IPH 3TOM 10 KOJIBLLY [IpO-
nien 3apsan 2 10° Kx. Onpenenure MarHUTHBIA MOTOK, NepeceKalo-
LIMH KOJIBLIO, €CJIH COMPOTHBICHHE Konbla 30 Om.

Omeem: MB6.

JUIHHHYIO H30JIMpOBaHHYIO IIPOBOJIOKY A) HAMAaTHIBAalOT HA KaTyLIKY,
'a KOHIIBI MPOBOJIOKH IPHCOEAMHAIOT K rajbBaHOMeETpy, B) Ckiajmbl-
BAIOT BBOE H HAMAaTHIBAIOT Ha KAaTYIIKY, KOHIBI MPOBOJIOKH MpPHCOe-
JUHAIOT K FajibBaHOMETPY (CM. pHC.).

IMosBHTCA NH HHOYKUMOHHEBIA TOK B KATYIIKe NPU BBEJEHUH B Hee

MOJIOCOBOTO MarHura?

1) [a, noaBuTCA TOK

2) Her, Toka B KaTyike He OyneT

3) [a, Ho Tok 6yIeT NOABIATHCH TOJIBKO B CIIy4ae, €CIIH CIOXEHHBIN
NpOBOJ, HAMOTAH IO YaCOBOH CTPENKE, 8 MarHUT BJBHIAIOT Ce-
BEPHBIM MOIIOCOM

4) [a, Ho TOK OyneT NOSBIATHCS TONBKO B CIY4ae€, €CITH CIOXKEHHBIN
NpOBOJI HAMOTaH MPOTHB YaCOBOH CTPENIKH, @ MarHUT BIBUIAIOT
CEBEPHBIM MOJIFOCOM

Omeem: A b




19. BHTOK, 3aMKHYTHIH Ha raJbBaHOMETp, MOMECTHIM B NPOCTPAHCTBO
MEXy NOJIOCAMH 3JIEKTPOMarHUTa, MarHUTHOE 1OJI€ B KOTOPOM H3-
MEHAETCS 10 HEKOTOpOMY 3aKoHy. [IpH 3TOM H3MEHEHHE TOKa B KOH-
Type OT BPEMEHH ONHCHIBAET 3aBUCHMOCTb Ha PUCYHKE.

ILAA
0,05

t,10%¢

H
(@
o0

0,05

Kakoil rpadvk MOXET COOTBETCTBOBaTh M3MEHEHHIO 3HAYCHHS HH-
JYKLIMH MarHHTHOTO MOJsi OT BPEMEHH?

B, MTn B, MTn
4

2,5 3,6

Y > 2,4
6 1,10°¢ 2 4 6 8 14,10%c
1
-2,5 L
1,2
1) 2)
B, MTn B, MTn
b
1,25 } 30 ‘
120 . 48 ‘ £107¢
2l |4 6 8 1,10%¢ 4 8
1,15 4.6
3) 4)

Omeem: D
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20.

0

21.

218

Koopannara nepeMbI4kH, OBHXYILEHCA BIOJIB OCH X 10 Mapaielib-
HBIM METAJUIHYECKHM CTEPXKHAM (CM. PHC.), H3MEHAETCA 110 3aKOHaM:
A) x=5-3t+20;

B) x=5+27.

7]
—>
B

PR

1| QX

Kakoii u3 rpaukoB COOTBETCTBYET 3aBUCHMOCTH HHIYKLIHOHHOTO
TOKa OT BPEMEHHU B KXKAOM ciiyuyac B niepBbie 0,5 c? Bes cucrema Ha-
XOAMTCA B IOCTOSHHOM OJHOPOIAHOM MarHUTHOM I10JI€, NEPHEHINKY-
JIAPHOM IJIOCKOCTH, B KOTOPOH JIEKAT NIEPEMBIYKA H CTEPXKHHU.

(VAT

1) 2) 3) 4)

Omeem: A b

B onHOpogHOM MarHMTHOM modne ¢ HHAYKUUeR B = 5 MTa apwxetcs
METaJUTMYECKHH cTep)keHb IHHOHM L = 50 cM nmepneHAHKyIspHO Bek-
TOPY MarHUTHOH MHAYKIIMH CO CKOpOCThIO 2 M/c (cM. pHc.). Kakosa
Pa3HOCTH ITOTEHHAJIOB, BOSHHKAIOLAA MEXKIY KOHLIAMHU CTEPKHA?
B
7}

ON NO.

Omeem: mB.



22.

23.

24,

25.

ITnockuit 3aMKHYTBIH MeTAIUIHYECKHI KOHTYp ruiomanpio So = 10 oM
HaxXOQUTCA B OXHOPOJHOM MAarHMTHOM IoJie, HHAYKLUSA KOTOPOro
B=107 Tn. Ilnowans KOHTYpa 3a BpeMs ! = 0,5 ¢ paBHOMepHO
yMeHbIAeTcs 10 Sk = 2 cM’ (IVIOCKOCTh KOHTYpa TPH 3TOM OCTAETCS
NepHeHAUKYIAPHOH MarHMUTHOMy Momno). Omnpenenure CHIy TOKa
(B MKA), IpOTEKAIOILETO 110 KOHTYPY B TE€YEHHE BPEMEHH {, €CIIH CO-
NpOTHBJIEHHE KOHTYpa R =1 OM.

Omeaem: MKA.

MenHoe konso pamuycoM R = 15 cM M3 NpoOBOJIOKH IHAMETPOM
d=1 MM pacrosoXeHo B OJHOPOAHOM MarHMUTHOM I[I0JI€, H3MEHSIO-

AB
LIEMCS CO CKOPOCTBIO N =0,2 Tu/c. [lnockocTs KoabLa NEPHCHAHM-

KyJIIpHa CHJIOBBIM JINHUAM MarHUTHoro noss. Onpeaenure CUITy UH-
JYKLUMOHHOTO  TOK4, BO3HHKAWOLIEr0 B  KOjbLUE. YAenbHOE
comnpoTuBieHHe Meau pasHo 1,7 - 107 Om * m.

Omeem: A.

Ilpu U3MEHEHNH CHIIBI TOKa B 3aMKHYTOM KOHTYpPE HWHIYKTHBHOCTBIO

L=0,1Tu3[AC caMOMHAYKUMH H3MEHANACh COMNIACHO rpaduKy

(cM. puc.). UeMy paBHa BeIMYMHA HU3MEHEHHs TOKa B HHTEpBaJle Bpe-
MeHH 14 ¢?

&, MB 4

4

3
2
1

Omegem: A.

IpoBonsiuuii KBagpaTHBIA KOHTYp €O cTopoHoit / = 10 cM, moMe-
IIEHHEIA B OAHOPOJHOE MAarHUTHOE mojie ¢ UHaykuuei B = 0,5 Tn,
BEKTOp KOTOPOH NEPNEHIHUKY/ISPEH TUIOCKOCTH KOHTYpa, CKJIaAbIBa-
10T nonosiaM (cM. puc.). Kako# 3apsn mporeder 1o KOHTYpY, €Clu
COIMPOTHBJICHHE €MHHULBI JJIMHEI KOHTYpa paBHoO r = 0,1 Om/M?

| KE ®§\

Omeem: Kn.
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26.

27,

28.

29,

220

B oaHOpoaHOM MarHMTHOM mosie ¢ MHAyKuuen B = 0,2 Tn HauMHaer
JBUraThCsl METAJUIMYECKHUH cTepkeHb UIMHOH L = 20 cM mepneHaH-
KyJApHO BEKTOPY MarHWTHOH MHAYKUWH. KoopauHata CTEp:KHA H3-
MeHSIETCS 10 3aKOHY X = 5 — 3¢ + 21", Kakas pPa3sHOCTb MOTEHIHAJIOB
BO3HHMKAET MEXY KOHLIAMH CTEPXKHSA uepe3 Sc?

Omeem: B.

HanpsokeHne Ha 3akMMax paMKH, HayHHAIOUIEH BPAIIATHCH B OXHO-
POZHOM MarHUTHOM MOJE, U3MEHAETCS C TeUEHHEM BPEMEHH COTJIACHO
rpaduky Ha pucyHke. UeMy npuOIHM3HTENHHO paBHA BeJIMYHMHA Mar-
HHMTHOTO NIOTOKA, IIEPECEKAIOLLEr0 paMKy B MOMEHT BpeMeHH £ = 2.5 c?

U, MBé
40 _T_ . ‘ _!__
1 P
B - / - \
0 i —>
tc
N2 4_
- \
\j 4oL

Ilnockas mpoBojo4Has paMKa HaxOAHUTCA B MarHMTHOM IIOJIe, €ro
IUIOCKOCTh MEPNEHAMKYIsApHA JUHHAM WHIOyKIuH. [Ipu paBHOMeEp-
HOM YMEHBUIEHHH MAarHUTHOTO TOJS JO HyJs 3a BpeMs f; = 2 C B
paMKe BO3HHUK mnoctosiHHbIN Tok [; = 0,024 A. Kaxkoii Tok [, noreder
[0 paMKe NIpH €€ TIOBOPOTE B 3TOM I0JI€ € NOCTOSHHOM YII0BOH CKO-
pocTbio Ha yron a = 60° 3a BpeMs #, = 4 ¢ BOKPYT OCH, NEpIEHAHKY-
JAPHOH BEKTOpY B 1 Nexaliiell B IOCKOCTH pamMKkH?

KBagpaTHas pamka co CTOpOHOH a = 2 CM NoMelileHa B OTHOPOJHOE
MarHutHoe nosie ¢ uHaykuuet B = 100 MTn Tak, 4To THHUH HHIOYK-
UMK NEPIEeHAHKY/ISPHbI INIOCKOCTH paMku (cM. puc.). CompoTHBie-
Hue pamku 1 OM. Kakoe konuMyecTBO Ternsja BbIAEIMTCSH B paMKe 3a
10 ¢, ecnu ee BeIABUraTh M3 00JIACTH, B KOTOPOH CO3JaHO MOJE CO
CKOpOCTBIO | cM/c, MepneHAMKYISApHOH JHHHAM HHIYKUHH? [lone
COCpENOTOYEHO B HEKOTOPOH YETKO OrpaHUYEHHOH 001acTy.

® ®
BR|® &
®®

)
F——




30.

31.

KBanpatHas pamka nomellieHa B OAHOPOAHOE MarHUTHoe nose. Hop-
Majlb K IJIOCKOCTH PaMKH COCTaBJAET C HalpaBJI€HHEM MarHHTHOIO
nosig yron o = 60°. Cropona pamku L = 10 cm. H3BecTHo, 4TO Ccpen-
Hee 3HaueHHe DJC uHayKnuM, BOSHHKAIOLLEH B paMKe NpH BBIKJIO-
YeHHUH MoJia B Teuenue BpeMend ¢ = 0,01 c, paBHo 50 MB. C kakoi
CHWIOH noAeHCcTBOBa/Io OBl 3TO MarHUTHOE IOJIE HA IPOTOH, BJIETEB-

LU B HETO CO CKOPOCTBIO 10* m/c NepHeHARKYIAPHO BeKTOpy B ?

Pamka conpoTusieddeM R = 15 Om, uMeroiias popMy paBHOCTOPOHHE-
ro TPEYyroJibHUKA, NOMEIICHA B OJHOPOJAHOE MAarHUTHOE MOJE C HHIYK-
mueit B = 0,04 Tn. [L10cKOCTh paMKH COCTaBJIAET ¢ HaNpaBJIeHHEM BEK-
Topa B yron a. = 60°. Onpenenure JUIMHY CTOPOHBI PaMKH @, €CJIM IIPH
PaBHOMEPHOM YMEHbIIICHUH HHAYKLMU B 110 Hyns B Tedenue A= 0,03 ¢
B [IPOBOJIHHKE PaMKH BbiziefsieTcs konuuecTso teruta 0,5 Mk

§41. Camounnyxuusi, UuayxkruBHocth. IJIC caMOHHIYKIHH.

C—)Hepmﬂ MAarHMTHOrO nmoJjif KaTyumku HHAYKTHBHOCTH.
C-)Heprml MATrHHTHOIO I10JIsA.
Pamxka ¢ TOKOM B MATHUTHOM I0.J1e

Eaununei u3amMepeHus Kakoi GpuU3HuecKoi BeTHYHHbI ABJAIOTCS

A) 1TH, 1) HMHAYKHMM MAarHUTHOIO I10JIs
B) 1Tn? 2) 3JIC caMOMHIyKUHH

3) HMHAOYKTHBHOCTH

4) MarHMTHOro MOToKa

Omeem: A b

OT 4ero 3aBUCHT BeJIMYMHa WHIYKTHBHOCTH Katymku? Beibepure
JiBa BEPHBIX YTBEPXKACHHS.

1) Ot cunsl TOKA, TEKYILEro MO KaTyLIKe.

2) Ot cBolCcTB MaTepHalla CEpACYHHUKA KaTYIIKH.

3) Ot pa3MepoB KaTylIKH, CBOICTB MaTepuasa CepAeYHHKa KaTyll-
KH Y CHJIBbl TOKA B KaTyUIKE.

4) Ot pa3MepoB KaTYHIKH U KOJIMYECTBA BUTKOB.

Omeem: :‘_—_J
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3. Uemy pasna BennuuHa IJIC HHAYKIIHH, BO3HHKAIOLIAS B 3aMKHYTOM

KOHTYpe, HHAYKTHUBHOCTE KoToporo L = (0,2 I'H, a ckopocTh U3MEHe-
HMS CHJIBI TOKA B HeM Al/At = 25 A/c?

Omeem: B.

3aBUCHMOCThL CHMJIBI TOKA B KaTylK€ OT BPEMCHH IMIpEACTABJICHA HA

rpapuxe. Ha xakoM ydacTke 3/€KTPUYECKOE IOJIE OKOJO KAaTYUIKH
MaKCUMaibHO?

14

A\

2
7
Omeem: ‘:]

Cuna ToKa B KaTyLIKe HM3MEHSETCS COIJIaCHO 3aBHCHUMOCTH I(f)
(cM. puc.). Kakoit rpaduk HansmyqniuM oGpa3oM OMHMCHIBAET XapaKTep

M3MECHEHHS BEJIMYMHBI BO3HUKaoweH npu 3roM 3/1C caMoMHAyKIIHMH
OT BpeMeHH?

NV

-~y
~
~Yy
~Y

1 2) 3) 4)
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6. Ha pucynke npuBeneH rpadux 3aBucumoctv 3/IC caMOMHIYKIIMM OT
CKOPOCTH W3MEHEHHs TOKa, TeKyLIero no karyuke. Onpenenure vH-
JAYKTHBHOCTb KATYILKH.

&, MB A

12 |— —

10 - ‘
8b———1—

6 B I I

4 |~

2 ; T *‘ *ﬁ —

1 2 3 4 5 Al/A,dlc
Omeem: MIH.

7. BruiOepute aBa ciyyasi, B KOTOPBIX MOXKHO HaOJllloAaTh SBJICHHE Ca-
MOHHIYKIIMH.

1) Ecau 3aMKHYTBIH KOHTYP NOMECTHTH B MIOCTOSIHHOE OJHOPOAHOE
MAarHMUTHOE TIOJE€ MEPNEHAUKYIAPHO JIMHHUAM  MAarHUTHOH
HHIYKLIHH.

2) Ecid OTKIIOYHTH KaTYWKY OT HCTOYHHKA TOKA.

3) Ecn¥ no 3aMKHYTOMY KOHTYpY T€4ET NepeMEHHbIH TOK.

4) Ecinu 3aMKHYTBIA KOHTYp NOMECTHTb B OJHOPOJHOE MarHMTHOE
nosie mnapajleNbHO JIHHUSAM MarHWTHOH WHAYKLUMH, HHIYKLMS
KOTOPOTO JIMHEHHO PacTeT CO BPEMEHEM.

Omeem: l:l___l

8. [Ilo kaTyiixe HHIYKTHBHOCTH B T€UEHHE BPEMEHH #) MPONYCKAIOT TOK,
CHJIa KOTOPOTO JIHHEHHO PacTeT CO BPEMEHEM. 3aTEM 3TOT OIMBIT MO-
BTOPAIOT, NPEABapUTEIBHO BCTABHB B KaTyHIKY >KEJIE3HBIH cepied-
HHK. 3aBUCHMOCTb CHJIBI TOKAa OT BpEMEHH onMHakoBa. Onpenesnure,
KaK M3MEHSAIOTCA M0 OTHOLIEHUIO K MIEPBOMY OIIBITY Clieayrolnue (u-
3H4ECKHE BEJHUHHEI.

A) MarHMTHBIH TIOTOK uepe3 Ka- 1) yBemuuuBaercs
TYLUKY B MOMEHT #y/2 2) yMeHblIaeTCs
b) 3Heprus KaTyIKH B MOMEHT fy/2 .3) He uzMeHseTCA

B) 3/C camouHAYKUHH
Omeem: A b
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9.

10.

11.

12.

13.

224

KakoBa 3Heprus MarHMTHOrO MOJS KATYIIKH HHIYKTHBHOCTBIO
0,6 I'H npu cune Toka B Hel 50 MA?

Omeem: JIK.

B oHOpOZIHOM MarHUTHOM Mosne ¢ HHayKuUeld B = 20 MTn HaxoouT-
Csi CBEPXNPOBOSALIEE KOJIBLIO, paguyc KoToporo R =5 ¢cM, a ocbh co-
crapister yroa o = 30° ¢ JHHHAMH MOnA B . Tlocne BHIKTIOYEHHS
MarHMTHOrO MOoJs B KOJbLE BO3HUK TOK cunoi / = 10 A. YeMy paBHa
HHAYKTHBHOCTH KOJIbLA?

Omeem: MKIH.

Katyiiky unnykrtusHoctsio L = 1 I'H 3aMBIKalOT Ha UCTOYHHK TOKA,
3/IC xotoporo paeHa & = 0,5 B (cM. puc.). Uepe3 kakoi MpoMeXyTOK
BPEMEHHU T TOK B KAaTyLIKE JOCTHIaeT 3aJaHHOro 3HayeHus [ = 2 A?
ComnpoTHB/ieHHEe KATYIIKH W BHYTpEHHEE CONPOTHBIEHHE HCTOYHHKA
HHYTOXKHO MAJIBL.

Omeem: c.

Karymika, umeromwass 100 BUTKOB, MO KOTOpPOH Te4eT TOK CHJIOH
0,5 A, pacnionoxeHna B O{HOPOAHOM MarHMTHOM I10Jl€ TaK, 4TO ee ce-
YEeHHE NepneHIHKYJISIPHO JHHUAM HHAYKuuH. Kakyio paboty npotus
CHJI [0JIS1 HY’)KHO COBEPLIHTh, YTOOBI OBEPHYTH KaTylKy Ha 90° Bo-
KpYT OCH, npoxojsileil yepe3 auamerp cedeHus? [Inowans ceueHus
100 cM’, B=2-107Tn. :

Omeem: Jhx.

Yepes coneHoua UHAYKTUBHOCTHIO L = 0,2 MI'H ¥ niowazasio none-
pedHoro ceyenus S = 10 M’ npoxoaut Tok cuioii / = 0,5 A. Kakosa
HHAYKLKS MarHUTHOTO MOJI BHYTPH COJICHOM/A, ECJIH OH COAEPXHT
N =200 ButkoB?

Omeem: MTn.



14,

15.

16.

17.

[lnockas MpAMOYronpHasi paMKa CO CTOPOHaMH 5 ¢cM M 15 ¢M Haxo-
JMTCS B MarHUTHOM noJie ¢ uuaykuuei B = 0,2 Tn, nepnenaukyasap-
HOM TJIOCKOCTH paMkH. [1o pamke Teder Tok / = 1 A. 3Ty pamKy npe-
BpAllalOT B OKPYKHOCTb, HE H3MEHsS MEpUMETpa H OPHEHTAlMH

IVIOCKOCTH paMKH OTHOCHTENIbHO BekTopa B. Ilpu 3ToM cHia Toka
Takxke He u3MeHsetcs. Halinute BennuuHy paboThl MO M3MEHEHHIO
thopMBbl paMKH.

Katymka conporuBienneM R=100M M  HHIYKTHBHOCTBIO
L =0,02 's HaxoauTCs B nepeMEHHOM MarHuTHOM mnoje. Korna cos-
JaBacMbIi 3THM MOJEM MarHUTHbIH MOTOK YBEIHYMICA Ha
A® =4-10" B6, Tok B KaTymke Bo3poc Ha Al = 10 MA. Kakoii 3apsn
npouien 3a 3TO BPeMsl [0 KaTyluke?

J1Ba ONMHAKOBBIX KOHIEHCATOpa eMKOCThIO C = 8 MK®D KaXKIbIH U Ka-
TyllKa HHAOYKTHBHOCThIO L =10MTn coeauHeHsl Mo cxeme
(cM. puc.). B HavanbHelli MOMEHT K104 K pa3soMKHYT, JIEBBIH KOH-
JeHCaTop 3apsbkeH Ao HanpspkeHus U = 1 B. IlpaBblit koHIEHCaTOp
HE 3apsKEH, M TOK B KaTylike OTCyTcTBYyeT. Omnpenenure MakcH-
MaJIbHOE 3HaYE€HHE CUJIbI TOKAa B KAaTyLIKE MOCJE 3aMbIKaHHS KIIIOYa.
ComnpoTHBIICHHEM KaTyIIKK IIpeHeOpeyb.

C C L
%

JIBe KaTyluku ¢ HHAYKTUBHOCTAMHM L) = 5 MI'H 1 L, = 1 MI'H noako-
yeHsl 4yepe3 wnodH K; u K; k konaeHcatopy emkoctd C = 20 HOD.
B HauanpHbI MOMEHT BpeMeHH 00a Kilo4Ya pa3oMKHYTHI, a KOHICH-
caTop 3apspkeH 10 Hanpsbkenus Uy = 30 B (cM. puc.). CHavana 3a-
MbIKaoT Kitod K, W, korja HanpsokeHHe Ha KOHIEHCATOpe CTaHeT
PaBHBIM HyJI0, 3aMBIKatoT K04 K. Onpenennte MUHUMaTbHBIH TOK,
npoTeKalolui yepe3 kaTyliky L; nocie 3ambikanus kmoda K;. Co-
NpPOTHUBJIEHHEM KaTyllleK npeHebpeys.

T
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KOJEBAHMSI ¥l BOJTHBI

1.
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MexaHH4YecKHe KoJIe0aHus

§42. KoJsiebaTesibHOe IBHIKEHHeE.
Kosie0anus rpysa Ha npys;xmuse.

IIpespamenne YHeprun Npu KoJie6aTeIbHOM ABHIKEHHH

BriGepute 1Ba BEpHBIX BEHICKA3BIBAHUS.

1)

2)
3)

4)

OCHOBHBIM MPH3HAKOM KOJI€0ATEIBHOTO ABHXXEHHS ABISCTCS Ha-
JU4He MaKCHMAJILHOTO H MHHHMAJIbHOTO 3HAYEHHIH KOOPIHHATSI,
CKOPOCTH U YCKOPEHHS IBHXKYLIEHCS TOYKH.

OCHOBHEIM MPH3HAKOM KOJe0aTeIbHOrO IBHXKEHHUS SBJISETCS II0-
BTOPAEMOCTh BO BpEMEHH.

XapakTepHUCTUKH KOJIeOATEeIBHOrO ABWKEHHUS HE 3aBUCAT OT BO3-
JIEHCTBHS BHELIHEH CHIIBI.

Haubonee pacnpocTpaHeHHBIMH B MIPUPOAE M TEXHHYECKHX YCT-
POHCTBaX ABIAIOTCA FApMOHHYECKHE KOJIeOaHUs.

Omeem: l:]___]

YKaXuTe HeoOXOJUMBIE YCIIOBHS CYIIECTBOBAaHHA CBOOOJHBIX HE3a-
TYXalIUX rapMOHHYECKHX KoaeGaHUi.

1))

2)
3)

4

B HavanpHBIHE MOMEHT BpPEMEHH KOOpAMHATa KoneOmrolencs
TOYKH JIODKHA ObITh paBHA HYJII0, 8 CKOPOCTh MaKCHMAJIbHA.
Cuiia COnpoTHBIICHHA IBHXKEHHIO TOYKH JO/DKHA ObITh paBHA HYJIIO.
Bosspamaromas cuina qomKHa ObITh MPONOPLIHOHANBHA CMeELIe-
HHIO TOYKH.

IMonHas MexaHH4YecKas SHEPTHs TOYKH JOKHA M3MEHATHCH MO
3aKOHY CHHYCa WJIH KOCHHYCA.

Omeem: [j:]

Kone6atensHoe nBwxeHHE TOYKH OMHCHIBAETCS YPABHEHHEM
x = 10cos(20nz + n/4), cM.
HaiizuTte KOOpAHHATY TOUKH B HAUAIBHBIH MOMEHT (7 = 0).

Omeem: CM.



4. TapMoHMYeckHE€ KoneOaHMA TOYKH OINHCBHIBAIOTCA YPaBHEHHEM
x = 0,02cos(67z + 7/3), M. BeibepuTe npaBUIIbHbIE YTBEPKACHHUA.

1) HYacrora konebanmii Touku 67 ['11.

2) Tlepuon xonebanmit T=1/3 c.

3) Yepe3 3 cekyHABI OT Hayajia HaOJIOJEHHA CMEILCHHE TOYKH OT
MOJNIOXKEeHUA paBHOBecHA paBHO x = 0,01 M.

4) TIlpu t = 0 cMellleHHe TOYKH OT TMOJOKEHHS PABHOBECHS PaBHO
x=0,02 m.

5) HauaneHas ¢a3a xonebanuii pasHa 6,37 paa.

Omeem: l:l:l

5. YeMy paBHa IMKIHYECKAs YaCcTOTAa FAPMOHMYECKHUX KoieOaHUH, rpaduk
KOTOPBIX MPEeACTaBJIeH Ha pucyHke? OTBET OKpPYTJIMTE 10 AECATHIX.

x,4M0A
0' A1/ .
/T\4lt|6 te

—40

Omeem: paz/c.

6. Illapuk Macco#i 1 r coBepiIaeT rapMOHHUYECKHE KOJEOaHHUS 110 3aKOHY
x = 2cos(5nt + n/4), cM. Onpeaenure HaHOOJBILYIO BETHIHHY CKOPO-
CTH IIApHKa,

Omesem: M/C.

7. MaccuBHBIH WapHK, MIOJBEHICHHBIH HAa MPUKPEIUIEHHOH K IUTaTHBY
NpPYKHHE, COBEpILAET MaJlble BEpTUKANbHbIE KojieOaHusA. KakoBbl Ha-
TIPABJIEHUA BEKTOPOB CKOPOCTH M YCKOPEHHS LIapHKa M 3HaYEHHs MX
BEJIUYHHBI B MOMEHT, KOI'lla IIapHK TPOXOAUT MOJIOKEHHE PABHOBE-
CHUsl, IBUIasACh BBEPX?

A) CKOpOCTH LIapHKa 1) BBepx; ZOCTUIraeT MaKCUMyMa
Bb) yckopenue mapuka 2) BHH3; AOCTHraeT MaKCUMyMa
3) paBHSETCS HYIIO

Omeem: A b
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[TonBeleHHbIH Ha MPYXHHE IPy3 COBEPILAET rapMOHHYECKHE KOJIe-
0aHHA, NpHYEM €ro KHHETHYECKas JHEPrUs H3MEHAETCA C IEpHO-
noM 7. YCTaHOBHTE COOTBETCTBHE MEXIY HH3HIECKUMH BETHYHHAMH
3TOro MpoLecca U MEPHOJOM HX H3MEHEHHS.

1) T

2) 2T

3) 72

CHJIa YNIPYTOCTH HMITYJIBC NOTCHIHAJIbHAsA 3HCPIrUi

10.

1.

228

I'py3, noaBenieHHbIH K NPYXHHE, B COCTOSHUU TIOKOS MPH OTCYTCT-
BHH KoJieGaHu# pactaruBaer ee Ha x = 10 cm. KakoBa Oyner yacrora
KonebaHHH rpy3a, eciii ero BHIBECTH U3 paBHOBecHA? OTBET OKpYT-
JIUTE A0 OECATHIX.

Omeem: o

[To ycnoBuio 3anauu 9 onpenenyure MOMyIb CKOPOCTH Ipy3a B MOMEHT
t = 0,4 ¢ nociie Hayajga KonebOaHui. CyMuraiiTe, YTO B HAYaJIBLHBIH MO-
MEHT CKOpPOCTh IPYy3a paBHa HYJIIO, @ CMELLEHHE OT TMOJ0XKEHHUS paBHO-
BECHA 5 CM.

Omeem: M/c.

Ha pucynke (@) npeacrasieH rpaduk 3aBUCHMOCTH KOOPAHWHATHI Te-
J1a OT BPEMEHH MpH rapMOHHYECKHX konebanusax. Kakoi u3 rpagu-
KOB Ha PHCYHKe (6) COOTBETCTBYET 3aBHCHMOCTH OT BPEMEHH

A) ckopocty konebmolerocs Tena,
b) mnosHOM MexaHH4yeCcko# FHepruu tena?

x A4 P

AANTANN v/ "\
RYAYAY 5

Omeem: A b




12.

13.

14.

15.

16.

17.

YeMy paBeH nepyoi KojiebaHHii rpy3a Maccod m = 1 Kr Ha ABYX Hpy-
HHaX )KeCTKOCThI0 k = 200 H/M xaxknas, coeqMHEHHBIX T10Ce/10Ba-
TEJIBHO?

Omeem: c.

MarepuanbHas TOYKa COBEPIIAET rapMOHHUYECKHE KoJeOaHHs C aM-
wiutynoi 4. Kak u3MeHATCS MTHOBEHHBIE 3HAYEHUS MOTEHUHAIbHON
SHEPrHH, KHHETHYECKOH JHEpPrHH, BO3Bpallaiollell CHIbl B MOMEHT
BpeMeHH ¢ = 7/4 1 NonHO# SHepruM KonebGaHHH, eClIH aMIUIMTYAY KO-
neGaHuii YMEHBIUNWTH BABOE NMpPH HEM3MEHHOM mnepuoae? B Hauais-
HblH MOMEHT BPEMEHH OTKJIOHEHHE TOYKH MAaKCHMAaJILHO.

A) TNoTeHUHaNbHAs SHEPrHs 1) yBenuuuTcs
B) xuMHeTHyeckas 3Heprus " 2) yMEHbIUHUTCA
B) nonnHas sneprus konedaHui 3) He u3MeHHUTCH

I') Bo3Bpamaromias cuna

Omeem: A b B I

Yepes CKOJBKO BPEMEHH KOJIEOIOIIASCS 110 TaPMOHUYECKOMY 3aKO-
HY TOYKa CMECTUTCS OT PaBHOBECHS Ha MOJIOBHHY aMIUTHTYIbI, €CIH
nepuoj konedanuii T = 24 ¢?

Omeem: c.

Teno Maccoii m =5 - 107* kr koneGiercs no 3aKOHY x = 2 sin(m/5 + 1/4),
cM. KakoBa MakcumanbsHas cuna Fiy, AeicTBylomas Ha Teno? Oteer
OKPYTJIHTE 10 JECATHIX. '

Omeem: MH.

.

Ha BepTHKaJIbLHO pacmoioKeHHOMH MpyXHHe xecTKocThio k = 200 H/M
nozBelleH rpy3 Maccoil m = 8 kr. I'py3y coobiaroT HanpaBieHHYIO
BHM3 HaYaJIbLHYIO CKOpPOCTh Uy = | M/c. KakoBa amruinTyaa koneGauuii

rpyza?
Omeem: CM.

Ho ycnosHio mpeabiyined 3amavyd OonpenesuTe nepuoa koaebanuit
rpy3a. OTBET OKpPYTJIUTE A0 COTHIX.

Omeem: C.
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18. Haiigure nepuon konebauuii Gpycka mMaccoit m = 1 Kr B CHCTeMe,
H300pakeHHOH Ha pHcyHke. XXecTkocTs mpyxuH k=150 HM u
k, = 250 H/M. Tpennem npeneOpeys.

19. Ompenenure CpeAHIO CKOPOCTh MpH KOJEOAHHUAX MNPYKHHHOTO
MAasTHHKA ¢ aMIUTHTYI0H 4 = 1 cM 1 nepuonom konebanuit T=1 c 3a
BpeMs [BIKCHHA MasTHHKA: 1) OT IONOXEHHS PpaBHOBECHA JO
OTKIOHEeHHs B 0,5 cM; 2) OT MaKCHMajbHOrO OTKJIOHEHHS J0
oTKJIoOHeHHus 0,5 cM.

20. I'py3 Maccoii m konebnercs Ha MPYXUHE KECTKOCTHIO kK C aMILTUTY-
no# A. Haiinute B Touke ¢ KOOPIMHATON X: 1) KHHETHYECKYIO SHEp-
ruio E; 2) cKOpoCThb L IPOXOXKIEHHSA TPY30M 3TOH TOUKH.

21. KakoBa yacToTa COOCTBEHHBIX KOJieOaHHH COCHOBOro Opycka Macco
m = 1,3 kr ¥ mIomaAp nomnepeyHoro cedenus S = 160 CM2, Iia-
BAIOHLIEr0 B BEPTHKAILHOM MOJIOXeHUH B o3epe? [LnoTHOCTH ApeBe-
cubl p = 520 kr/M’. ConpoTuBIeHHeM mpeHebpeys.

§43. MaTtemaTH4eCcKHii MASTHHK

1. MaremaTtHueckuii MasTHHK KojeOnercs ¢ yactoto 0,1 kI'u. 3a ka-
KO€ BpeMs MasTHUK coBepiuuT 10 nonHeIx konebaHui?

Omeem: C.

2. 3a Kakyw 4acTh NEpHOAA IIAPUK MaTEeMaTH4YeCKOro MasTHHKA Mpo-
XOIMT BECh IMYTh OT NOJIOKCHHUSA PABHOBECHA [0 BBICIUEH TOUKH Tpa-
€KTOpHH?

Omsem:
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3. Ha pucynke npencrasied rpa¢MK W3MEHEHHS CO BPEMEHEM KHHETH-
YeCKOH SHEprHH MaTEMaTHYECKOr0 MasiTHHKA.

EK; be 4

40
30
20

10 \1/

05 1 15 &€

YeMy paBHa ero noreHUUaIbHas - 3HEPrUs B3aUMOAEHCTBUS ¢ 3eMilei
B MOMEHT, 0003HaYeHHBIH Ha rpaduke Toukoi A?

Omesem: Jx.

4. Tlo naHHEIM rpaduka M3 3amaud 3 onpeAenuTe 4YacTOTy KoJacOaHHH
MasiTHHKa.
Omesem: I'a.

5. MaremaTHyeckuii MasTHHK OTKJIOHWJIH OT ITOJIOXKCHHA PaBHOBECHA H
OTITYCTHIH M3 ToukH M Ge3 HauanpHOH CkOpOCTH (CM. pHC.).

/
hds

, I

/ |
/ |
|

|

/

/
'@ g

@ M

BriGepute crnipaBeqyIHBbIC YTBEPHICHHS.

1) B rtouke E Bec mapuka MakcMMaleH.

2) Ilpu mBuxeHuu U3 Toukd M B Touky N ycKOpeHHE MasATHHKA
CHaya)ia yBCJIIMYUBACTCS, 3aTCM YMCHBILIACTCS.

3) TlonHas MexaHHYecKas JHEPrus MasTHHKa MakCHMajbHa B TOY-
kax M uN.

4) Ilpu nBrwxenuu u3 Toukd E B Touky N Moayns Bo3Bpalnaroniei
CHIIBI, IEHCTBYIOIIEH Ha [IApHK, YBETUUHBACTCS.

5) ®assl koaebaHuii B Toukax M U N OIMHAKOBBL

Omeem: |:l:]
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IlIkonbHHKH M3y4aloT KoJIeOaHHS MAaTeMaTHYECKOTO MAasTHHKA TpH
Pa3/IMYHBIX 3HAa4Y€HHAX JUIHHBI MasTHHKAa. Kak M3MmeHsTcs nepuon,
4acToTa COOCTBEHHBIX KOJIEOaHHH, MepHOl H3MEHEHHs KHHETHYE-
CKOHM JHEPTHM, €CJIM YBEJIHYHTH AJIHHY MasTHHKa, HE U3MEHAA TOJ-
HOH MeXaHHYECKOU 3HEPTUH?

1) yBennuutcs
2) yMEHBUIHTCA
3) He U3MEHHUTCA

nepruoa H3AMECHCHHA

nepHo.I 4acToTa aMIUIUTYAa
KoJieOaH i KoJieOaHu

MOTEHLIHAIbHOH
3HEpPrUH

KoJiebauui

7.

10.

1.

232

Kaxas 3Heprus 3anaceHa B MaTeMaTHYECKOM MasATHUKE C JTMHOHM HU-
TH 1,6 M, Maccoit wapuka 200 r npu amuiatyae konebanuii 20 cM?

Omeem: M/Ik.

TouHble Yackl C CEKYHIHBIM MasiTHHKOM YCTaHOBJICHBbI B IOJBAJE
BBICOTHOrO 3AaHHs. Ha CKOJTBKO CEKyHI OTCTaHyT 3TH Yachl 3a CYTKH,
€CJIM MX NEPEHECTH Ha BEpXHHH 3Tak 3maHMs, KoTophlii Ha 200 M
BhILIE MOJBaa?

Omeem: c.

JITHHA HHTH OJHOrO M3 MaTEMaTHYECKHX MasTHHKOB Ha 15 cM
6oJbLe UTHHBI APYToro. B To BpeMs kKak OTUH M3 MasTHHKOB JIENIAeT
7 xonebaHu#, qpyrod — Ha oaHO Gonbiie. YeMy paBeH mepHol KO-
nebaHui Gonee ATHHHOIO MasiTHHUKA?

Omeem: c.

Hadinure nepuon koneGaHWi MaTeMaTHYECKOrO MasTHHKA [UIHHOM
/= 44 cM, NOABELIEHHOTO B BaroHe, ABWXYLIETOCS TOPH3OHTAIBHO C
yCKOpeHHeM a = 4,6 m/c?.

Omeem: c.
C KakuM YCKOpPEHHEM a ¥ B KAKOM HaNpaBJIE€HHH IOJDKHA ABUraThCs

kabuHa nu¢gTa, yTOOB HaXOAAMMACA B HEH CEKYHIHBIH MasTHHUK 3a
BpeMs ¢ = 2 muH 30 ¢ coBepuina » = 100 konebanui?



12,

13.

MaJib4HK Maccoil m Kayaercs Ha Kayelsx ¢ aMILIMTyaod 4. B Hux-
HE#l TOYKe TPaCKTOPHH OH MOJXBATHIBAET C 3€MJHM PIOK3aK Maccod
m/4. Kak uameHsieTcs aMminTyaa koneGaHuil manpunka? OTBeT no-
SCHHUTE, UCIIONB3YS HEOOXO0AUMbIE HU3HYECKUE 3aKOHBI.

Onpexenure nepuox Konebauuii MasTHUka. Macca rpysa 400 r, xe-
CTKOCTb HpyxuHbI k = 10 H/M. Maccoii crepxHs npeHebpeus. Touxa
TPHKPEILIEHHS IPYKMHBI K CTEPKHIO JEUT €€ LIHHY B OTHOLICHHH
1 : 2, cuuras OT mapuka. B 11010%€eHHH PaBHOBECUS CTEP)KEHb FOPH-
30HTaJIEH, @ OCh NPYXXHHBI BEPTHKAJIBHA (CM. PHC.).

§44. BoinykaeHHble KoJie0anus. Pesonanc.
IlousiTHe 06 aBTOKONE0AHHAX

Kakol u3 BumoB konebaHuii sBnseTcs BBIHY)XAEHHHIM? BpiGepute
JBa CiIy4as.

1) Konebanus rpy3a Ha npyxHHe, OTHylleHHOro 6e3 HayalbHOH
CKOPOCTH I10CJIe CMELIEHHS €ro OT MOJI0XKEHUS PaBHOBECHSL.

2) KonebGanus rpyza Ha MpyKHHE, KOTOPYHO ACPKHT MaJbuHK, Ka-
YaIOLIMICA Ha KadeisX.

3) Konebanus mapuka, NoABELIEHHOrO HA HEBECOMOM HUTH B Baro-
He rnoe3ja.

4) KonebaHnus 1mapuka, MOJBELIEHHOTO HA HEBECOMOH HHTH, MOCie
BBIBEJIEHUSA €r0 U3 MOJIOKEHHS PaBHOBECHSI.

Omeem: |:l::|

B kakMX H3 NepeyuCIIeHHBIX YCTPOHCTB MCNOIb30BaHb! aBTOKOjE0a-
HuA? YKamuTe ABa YCTPOUCTRA.

1) xonebarenpHBIH KOHTYP pagHONpHEMHHKA

2) MexaHHYECKHe 4achl

3) rpys3, koneOmouuiics Ha HUTH

4) NOpLIHEBBIC NMAapOBbie MAallMHBl H ABUraTelyd BHYTPEHHErO Cro-
paHus

Omeem: :‘:
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3. Ha pucynke n300pakeHbl pe30HaHCHbIE KPHBBIE IS OBYX MareMa-
THYECKHX MasATHHKOB, [UIMHA OJHOTO H3 KOTOpBIX Ha 25% Oomnelue,
4eM y Broporo. Kakoi JUTHHe COOTBETCTBYET HOMEP KaXI0# KpHBOH?

A

) L
2) L2
3) 0,75L
4) 0,25L

KpuBas 1 KpHBas 2

4. Tpys, IPHKpEIUIEHHBIH K MPYXHHE x)ecTkocThbio 40 H/M, coBepuiaer
BBIHYXXJICHHbIE KOJiebaHus. 3aBHCUMOCTb aMIUTHTYABl 3THX Kosieba-
HH# OT 4acTOThl BO3JAECHCTBHS BBIHY)KJAIOIHEH CHIIBI NpEeACTaBlICHA
Ha pucyHke. Ompenenute MOJIHYIO 3HEPrui0 konebaHuWil rpysa npu

pe30HaHce.
A,cMm A
T T T T T T T 7T T
1 1 i 1 | | | i ] 1
6 __I__f__f__l__l__l——l—_l_—l__1__1
| | | | | | | | | |
1 i T T I 1 I 1
4 L] [ I
T T T T T T TN 1T T
| ] I | | | | i
T I A I | ~_| |
| i | | [ I | | ]
2 T R e A
| | | | | | | { |
] ] | | ] ] | ] ] {
| | | | [ { | | 1 >
4 8 12 16 20 v-Im
Omeem: MJDx.
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Pe30HaHCHAA KpHBas MaTeMaTHYECKOrO MasTHHKA MPHBEICHA Ha PH-
CYHKE.

BribepuTe 1Ba BEPHBIX YTBEPKAECHHA.

1) Iluknuyeckas yacroTa KoiaeOaHHMM B MOMEHT PE30HAHCA PaBHa
2T l A

2) Ilepuoa coOCTBEHHBIX KONeOaHUH JaHHOTO MasTHHUKA B OTCYTCT-
BHE CHJI CONpOTHBJIeHHs paBeH 0,5 c.

3) AMNIuTYAB CKOPOCTEH MAasATHHKA MPH YacTOTaX W3MEHEHHs BBI-
Hyxaaoume# cuiel 1 I'u u 3 'y onMHaKoBBL

4) MakcuManbHas KHHETHYECKas J3Heprus MasiTHHKA TPH 4acToTe
HU3MEHEHHUA BBIHYXHawlei cuisl 3 I'u B 9 pa3 Gonsiue, yeM npu
gactote | I'n.

5) Cunsl cCONMPOTUBIEHHS B JAHHOU KoNebaTeIbHON CHCTEME OTCYT-

CTBYIOT.

Omeem: [:l:l

IIpH kako# cKOpocTH moesna Teso Maccoit m = 0,1 Kr, noJBelieHHoe
B BaroHE Ha MpPY>KHUHe ecTKocThio k£ = 10 H/M, OyaeT uMets Makcu-
MaJIbHYI0 aMILUTUTYy KoieOaHHH, €CM pacCTOSHUS MEXIY CTBIKAMH
peancoB L = 12,5 M?

Omeem: Mm/c.

I'py3 Maccoit m = 1 kr, NpUKpeIUIEHHBIH K NpPY>XUHE M JISKAIIHH Ha
TOPH3OHTATLHOM CTOJIE C KOO (HLUHMEHTOM TpeHus 1 = 0,3, coBepina-
€T BBIHYX/ICHHBIC KosieOaHus ¢ amnutyaoi 10 cM U nepuoaoM 2 c.
Onpezaenure MOAYNb CpeAHEH MOLIHOCTH CUJIbI TPEHHS 32 2 NepHoJa.
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JJIEeKTPOMarHuTHbIE KOJ1e0aHUA.
IlepemeHHbIH TOK

§45. CBoboanbIe )1eKTPOMArHUTHBIE KOJIe0aHusi B KOHTYpe.
IIpeBpaieHue JHEPruM B KoJieGaTeIbHOM KOHTYpe.
3aTyxamiue 31eKTPOMarHUTHbIEe KOJIe0aHUsA

1. Kak M3MeHHTCs 4acTOTa 3JeKTPOMArHUTHBIX KoneGaHHH B Kkoneba-
TEJIbHOM KOHTYPE, €ClH

A) cONU3UTD IJIACTHHH KOH- 1) yMmeHBIIWTCH
JileHcaTopa, 2) yBeIUUYHTCH
b) yMenblwuTh Mnomanp nia- 3) He U3MEHHUTCH
CTHH KOHzeHcaTopa? 4) MOXET KaK YBEJIHYHThCH,

TaK H YMCHBIIHTBCSA

Omeem: A b

2. Yepes Kkakyw JAOJO MepHOJA MOC/E 3aMbIKaHHS 3apsHKCHHOIO KOH-
JieHcaTopa Ha KaTylIKy HHIYKTHBHOCTH

A) 3Heprus B KOHTYpE pacnpeleiauTCs Mexay Ka- 1) 72
TYLIKOW H KOHIEHCATOPOM MOPOBHY, 3) T8

b) sHeprus Ha KOHIEHCAaTOpe CTaHET PaBHOH HYIIIO, 2) T4
a Ha KaTYIlIKe HHAYKTHBHOCTH MaKCHMaJIbHOH? 4) 7/16

Omeem: A b

3. Ha pucynkax u3obpaxkeHbl MociefoBaTenbHbie (a3l koneOaHUM,
NPOHCXOASAIIAX B KOHTYpe MOCle 3apslKH KOHAeHcaTopa. B kako#
(ase 3Heprus MarHMTHOTO T10JIA KaTYIIKH MaKCHMalibHa?

,

1) 2) 3) / 49
L " |
+++ ot --
T T T
t=0 =L =L ¢=3L
8 4 8
Omgem:



B konebaTeIbHOM KOHTYpe €MKOCTb KOHIEHCATOpa YBEIMYHIH B
4 pa3a. Bo CKOJIBKO pa3 HyXHO YMEHBLINTh HHIYKTHBHOCTB, YTOOMI
EPHOJ 3EKTPOMAarHUTHBIX KoJleGaHHiH OcTalICs NMPEeXHUM?

Omeem:

Kak u3aMeHuTCs 4yactoTa JJICKTPOMAarHuTHbIX KoneOaHuil B KOHTYPC,
€CJIN

A) B KaTylUIKy BBECTH XeJe3- 1) yBenuuuTCH
HBIH CEpACYHHK, 2) yMEHBIIUTCS
B) B KOHIEHCAaTOp BBECTH IH- 3) He U3MEHHUTCH
3JIEKTPUK? 4) MOXET KaK YBEIUYHTHCA,

TaK H YMCHBLIHUTBHCA

Omeem:‘ A b

Bo CKONBKO pa3 YMEHBIIUTCA 4acTOTa CBOOOIHBIX 3NEKTPHUYECKUX
KosebaHH#l B KOHTYpE, €ClIM H EMKOCTh KOHJIEHCAaTOpa, H MHAYKTHB-
HOCTb KaTyIIKH YBEJIHYHTH B 5 pa3?

Omeem:

Kakue npeBpallieHHWS IHEPrHH MPOMCXOIAT B HIEATbHOM Koseha-
TeJIbHOM KOHTYpe? BribepuTte 1Ba BEPHBIX YTBEPHICHUSL.

1) OHeprus 3MEKTPHUYECKOrO IMOJI KOHAEHCATOpa HpeBpallaeTcs B
JHEPryi0 MarHUTHOTO MOJISA KATYIKH HHIYKTUBHOCTH.

2) DHeprus MarHUTHOTO I10J11 KATYLLUKH MPEBPALIAETCS B TEILIOBYIO
JHEPrHI0 KOHAEHCaTOopa.

3) OHeprus MarHMTHOrO IOJA KATYIIKH IMEPEXOJUT B DHEPTHIO
3JIEKTPHUECKOrO Mo KOHICHCATOpa.

4) DHeprus 3MEKTPUYECKOro MoAs KOHJEHCATOpa MpeBpallaeTcs B
TEIUIOBYIO JHEPTHIO.

Omeem: [:I:]

B konebaTenbHOM KOHType B MOMEHT BpeMeHH ¢ = () SHeprus 3neKTpuye-
CKOFO NOJIA KOHZIEHCATOpa Obljla MAKCHMANTBHA W paBHa 4 * 107 . Yepes
7/8 3HEprHs JMEKTPHIECKOTO MO KOHACHCATOpa YMEHBILIWIIACh HAIOJIO-
BHHY. KakoBa B 3TOT MOMEHT 3HEpPrisi MArHUTHOT'O MOJIA KaTYIIKH?

Omeem: Jx.
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10.

1.

12.
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3aBHCHMOCTbL CHJIBI TOKa OT BPEMEHH B MIAEAILHOM KOJIe6aTeabHOM
KOHType 3a1aHa ypaBHeHueM [ = 0,1:cos1000ns. Bribepurte BepHble
YTBEPMJICHHA 00 3HEPTHH MarHUTHOIO MOJIA KATYIUKH HHIyKTHBHO-
CTH Wiary B SHEPTHH 3JIEKTPHYECKOTO MOIA KOHAeHcaTopa Wy, B MO-
MEHT BpeMeHH, koraa /= 0,1 A.

1) W,am MaKCHMaJIbHA 3) W,, MakcuMaibHa
2) Wu=0 4) Wuarm=0

Omeem: :‘:}

YeMy paBeH casur a3 Mexay koae0aHHAMH 3apsaa Ha KOHAEHCATO-
P€ M CHJIBI TOKa B KaTylIKe KoJieOaTenbHOro KOHTypa?

Omeem: °.

Ilpu 3ambikaHuM Kiroya K B koneGarelbHOM KOHTYpE BO3HHKAIOT
3/IEKTPOMarHuTHoIe Kosebanust (M. puc.). Kak u3meHsTcs vacToTa
Koje0aHHil 1 MaKCHMalbHBI TOK B KOHTYpE, €CJIM, Hepe]] TEM Kak
NEPEKTIOYUTD K04, Pa3ABHHYTD IUIACTHHBI KOHAEHCAaTopa? YCTaHo-
BUTE COOTBETCTBHE MEX/ly (PU3HYECKUMH BEMUYMHAMH H XapaKkTepoM
HX M3MEHEHHA.

T ke C L
+ 7,‘
N
OUINYECKHUE BEJIMYHUHBI X U3SMEHEHHE
A) 4acrtoTa KoJebaHui 1) ymenuuuTcs
b) makcumanbHbIi TOK 2) He U3MEHHUTCH

3) yMeHbIUHTCH

Omeem: A b

Kone6aTenpHbli KOHTYP COCTOMT M3 KaTyIIKH HHIYKTHBHOCTH H
JBYX OJMHAKOBBIX KOHIEHCATOPOB, BKIIOYEHHBIX mapajiensHo. [le-
pHox coOcTBEHHBIX KoneGaHuil B koHType 17 = 20 Mkc. Uemy Oyner
paBeH niepuo] 15, €CiM KOHIEHCATOPhI BKIFOUHTD [TOC/IEA0BATEIBHO?

Omeem: c.



13.

14,

15.

16.

17.

B konebGareibHOM KOHTYpe eMKOCTh koHnaeHcaTopa C = 10 Mk®, uH-
IOYKTHBHOCTH KaTywkd L = 0,1 I'H, aMnnuTyAa HanpsHKeHUs Ha KOH-
nencatope U, =4 B. B HekoTOpBIif MOMEHT BPEMEHH HalpPsKCHHE Ha
koHgeHcarope U = 1 B. Haiigure 3Heprui0 MarHUTHOrO noius Wy, B
3TOT MOMEHT.

Omeem: Jx.

YeMy paBeH mepHoa CBOOONHBIX NMEKTPHYECKHX KoneOaHHH B KOH-
. -6
TYypeE, €CIM MaKCHMAJILHBIH 3apaa KoHIeHcaTopa go = 107 Ku, a Mak-
-3
CHMaJlbHas CUJa TOKa B KoHType [p=2 - 107 A?

Omeem: C.

KonebaTenbHblii KOHTYP COCTOMT M3 KOHJEHCATOpa €MKOCTBIO
C =400 nd u xarymku uHaykTHBHOCTH L = 10 MI'H (cM. puc.). Ka-
KOBa aMILIHTYJa KoJeOaHHii CHIIBI TOKA /,, €CIIH aMIUIHTYya Koneba-
HMi HanpsbxeHus U, = 600 B?

Omeem: A.

KonebaTenbHplii KOHTYp COCTOHMT M3 KOHIEHCATOpa eMKOCThIO 1 Mk®
Y KaTylKH HHAYKTUBHOCTH 4 ['H. AMIIMTYa KoJle0aHUi 3apsia KOH-
nencaropa 100 MxKu. Hanumure ypaBHeHHe 3aBHCHMOCTH Hampsbke-
HUs Ha KoHaeHcaTope oT BpeMeHu U= U(#). Ilpu t =0, U = U g,

JBa koHaeHcatopa, C| = 2 Mk®, C, = 8 Mk®, U KaTy1IKa HHIYKTHBHO-
ctd L = 1,6 I'H coenuHeHs! o cxeMe (CM. pHc.). B HauanbHBIH MOMEHT
KJIOY B HENH KOHAEHCAaTOpPOB pa3oMKHYT, koHzaeHcatop C, He 3aps-
’KEH, TOK B KaTyIlIKe OTCYTCTBYET, XOTA KoHAeHcaTop C| 3apshkeH 10
HanpsbkeHus U = 20 B. KakoBa aMIUIMTYAa CUJIbI TOKa B KaTYILKe MPH
YCTAaHOBHUBILMXCS KOJIeOaHUAX MOC/IE 3aMbIKaHHA Kimo4ya?

G

L =c 3
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18.

19.

1.
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ITo ycnoBuio mpeablayllei 3aayu onpeneauTe NepHol U3MEHEeHHs
3HEPIMH MarHUTHOTO MOJIS KATYIKH.

Konzencarop emkoctsto 1 Mk® 3apsauny 10 MaKCHMAIbHOIO 3apsia
4 MxKn ¥ 3aMKHYH Ha KaTywky ¢ HHIYKTHBHOCTBIO 0,12 I'H. TIpene6-
perasi akTHUBHBIM COMPOTHBJICHHEM COEIHHHMTENBHBIX POBOJOB KOHTY-
pa, onpenenuTe, KakuM OyneT MrHOBEHHOE 3HAYEHHE TOKAa B KOHTYpE B
TOT MOMEHT, KOIla 3HEPrus KOHTypa OyIeT pacrpeae/icHa MexXIy JJeK-
TPHUYECKUM H MATHHUTHBIM TIOJIEM B COOTHOLIEHHH Wy / W, = 3.

§46. BoinyxaeHHbI€e JJIeKTPHYeCKHe KoJIe0aHus.
IlepeMeHHBbIH TOK.
I'enepaTop nepeMeHHOI0 TOKA.
J{BHrarte/ib NepeMeHHOI0 TOKa

Kakoe u3 NPHBCACHHBIX HHXKE BLIpa)KCHHFl onpeacjisiICT NMOHSATHE

A) BBIHYXJIEHHBIX 1) xonebGaHMA, MPOUCXOAALINE B CHC-
KoJieGaHumid, TeMe 3a CYET MOCTOSHHOIO MOCTY-

B) cBo6Gomubix IUICHUS HEPTUH OT HCTOYHHUKA
KoJieOaHHH? 2) koneGaHHSA, NPOUCXOAALIME 101

JICHCTBHEM BHYTPEHHHX CHJ CHMC-
TEMBI T10CJI€ BBIBEJEHUA €€ U3 MO-
JIOXKEHHUS] paBHOBECHS

3) kosiebaHHs, TPOUCXOMAIINE B CUC-
TeEME INOJ JAEHCTBHEM BHEUIHEH
MEPHOOUYECKOH CHIIBL

4) xonebaHUs, IPOUCXOAAIIHNE B CUC-
TeME 1noJ JAEHCTBHEM BHEUIHEH
MOCTOSAHHOM CHJIbI

Omeem: A b




o rpagmky 3aBHCHMOCTH MEPEMEHHOTO TOKa OT BPEMEHH ompele-
JIUTE €T0 4acToTy.

LAS
0,2 +
LY / I=C
0,5 1,0 ’
-0,2+ \/
Omeem: .

Ot kakux BenuyMH 3aBucUT MakcumanbsHas JJIC reHeparopa nepe-
MeHHOro Toka? BriGepHte nBa BEpHBIX BICKa3bIBAHHUA.

1) Ot HanpaBneHus BpallieHUs K YKclia 000pPOTOB pOTOpa B €HHH-
Iy BpPEMEHH. .

2) Ot uncna BUTKOB 0OMOTKH, YHciIa 00OPOTOB POTOPa B €AHHHILY
BPEMCHH, IJIOMAAH BHUTKA.

3) Or uncna 060pOTOB poTOpa B €IHHUILY BPEMEHH, YHC/IA BUTKOB
00OMOTKH, IUIOLIAH B (JOPMBI BUTKA.

4) OT HHIYKIHH MarHATHOTO TOJI.

Omeem: l:l___l

Bo ckonbko pa3 yeenuuutcs DJIC reHepaTopa NMEpeMEHHOIo TOKa,
€CJIM 4HCI0 00OpOTOB pPOTOpa B E€IHHHULYY BPEMEHH YBEIMUYHTCS B
3 paza?
Omeem:

IlJ'lﬂ 4€ro B Ka4€CTBEC poTOpa HCMOJIB3YIOT

A) MOHOTIONIOCHEIH 1) nna yBenndenus DJC reHeparopa
3JIEKTPOMarHmr, 2) 1A yBEIMYCHHS YacTOTHl TOKAa MpH

B) MHOronoICHbIH MaJsibix 060poTax poTopa
3JIEKTPOMArHUT? 3) s yMEHbINEHHS YacTOThl TOKA IPH

6oablKx 000poTax poropa
4) 10 yBENMUYEHHS 4YACTOTHl TOKAa TPH
6osbiIMX 000pOTax poTopa

Omeem: A b
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BribepuTe 1Ba BEPHBIX yTBEPKICHHS.

1) B kauecTBe poTopa reHepaTopa HEPEMEHHOTO TOKA MOXET HC-
N0J1b30BaThCs 0OMOTKA, 110 KOTOPOH MPOTEKAET HOCTOSHHBIN TOK.

2) B kayectBe poropa reHeparopa MEPEMEHHOTO TOKAa MOXKET HC-
I10J1530BaThCA 0OMOTKA, IO KOTOPOH MPOTEKAET NEPEMEHHEIH TOK.

3) B kayectBe poTopa reHepaTopa MEpPEMEHHOTO TOKa MOXET HC-
0JIb30BATHCH MarHHT.

4) B kayecTBe pOTOpa reHepaTropa MEPeMEHHOTO TOKa MOXET HC-
H0J1b30BaThCcs 0OMOTKA, 110 KOTOPOH TOK HE MPOTEKAET.

Omegem: ‘:I:‘

KakoBo 4Mc10 BUTKOB B paMke Iuiomansio 20 oM, BpaLIAIOIIEHCS B
OJHOPOJHOM MAarHMTHOM Houie ¢ yactoroi v = 500 I'u, ecnu npu un-
aykiuH B = 0,1 Tn makcumansHas JJIC B pamke paBHa 3,14 B?

Omeem:

Ha rpaduxax myHKTHpHas THHUSA [OKA3bIBAET 3aBHCHMOCTB OT BpeMe-
au JOJIC, Bo3HHKaroLIeH B 0OMOTKe reHeparopa (cM. pHc.). Ha xakom
M3 HHMX CIUIOIIHOH JIMHHEH nokasaHa 3aBHCUMOCTb DJIC OT BpeMeHH
IIpH YMEHBLICHHH YacTOThl BpalllEHHUs pOTOpa reHeparopa B 2 pasa?




9. [lo rpaduky 3aBucumocTu DJC reHepatropa MepeMEHHOr0 TOKAa OT
BPEMEHH OIPEAETUTE LIHKIHYECKYIO YaCTOTY.

é’ A

50

0 'y 7 >
0,1\/ 02 b€

Omeem: pan/c.
10. [Ilo pucyHKy K npenpiayuieii 3agaye ONpeaeIuTe YUCao 000pOTOB po-
TOpa reHepaTopa B €AHHHLY BpEMCHH.

-1
Omeem: c .

11. Kakoii u3 rpadhukoB omuceIBaeT 3aBHCHMOCTE OT BpeMeHH DJ1C, BO3-
HHUKAKILIEeH B paMKe MpH BPALICHHH €€ B OJHOPOAHOM MarHHTHOM
nose, eCiIM B MOMEHT BpeMeHH ! = 0 paMKa HaXOIUTCH B MOJOXKEHHH,

KaK [10Ka3aHO Ha pUCYHKe?

Yol

/
=y

1) 2)
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12.

13.

14.
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TIpsMoyronbHas paMKa BpallaeTcs ¢ YacTOTOH & B OJJHOPOJHOM Mar-
HHTHOM II0JI€ C HHAYKLHEH B (cM. puc.).

I

0/
Ul

a

YV VvV V/f\"Xb\
||v||[_v\%

6

Kak nuaMeHuTcs HanpsbKeHHE Ha KjieMMax ab, eciiu

A) YMEHbUIUTh HHIYKLMIO MAarHUTHOTO 1) ymeHbUTCA
nons B, 2) yBenuuuTCA
b) yBenMuUuTH MIOINAAL paMKH S, 3) He U3MEHHTCH
B) yMeHBHIMTBH YHCIIO BUTKOB
paMku N?

Omeem: A b B

Pamka mnowazsio 200 cm’ BpalaeTcs BOKpyr ocH ¢ yactoroi 8 ' B
MarHHTHoM rosie uHaykuued 0,8 Tn. YcTaHoBHTE 3aBUCHMOCTB
E=§&(f), ecnu nipu ¢ = 0 HOpMaNb K IJIOCKOCTH PaMKH NEPreHIUKY-
JISIpHA JIMHUAM WHIYKUMH MOJISL.

B uenb mepeMeHHOro ToKa ¢ aMILUIMTYIHbIM HanpsbkenueMm U =220 B
¥ 4actoroir v =50 'l BKIIOYEHBI MOC/IECAOBATENBHO KOHICHCATOD,
HArpy3Ka ¢ aKTHBHBIM compoTuBiieHHeM R = 10 OM u karymxka HH-
IykTuBHOCTH L = 0,1 ['H. Onpeaenute 31€KTPOEMKOCTh KOHJIEHCATO-
pa C, eciii aMILTUTyJa CHJIbl TOKa B Lienid paBHa [ =5 A.



§47. [lelicTByO1LIIHe 3HAYEHHA HANIPSUKEHMA H CHJIbI TOKA.

KaTlelKa B LlelM MEPEMEHHOI0 TOKaA,
KOHHBHC&TOP B LCIIH MEPEMCHHOI0 TOKA.

KonebaTeabHbIH KOHTYpP. JJIEKTPHYECKHHA Pe30HAHC

1.  eiicTBytoliee 3HaueHue Hanpskenus pasHo 220 B. Kakoso amiuin-
TyIHOE 3HaueHHe HanpsbkeHus U,? ’

Omeem: B.

2.  YacToTy M3MEHEHMs CHJIbI TOKA B LieNH yBenn4uiu B 4 pasa. Kak us-
MEHATCS TIPH 3TOM HWHIYKTUBHOE COTIPOTHBIIEHHE KATYLIKH H €MKO-
CTHOE COMPOTHUBIIEHUE KOHIEHCaTOpa?

D
2)
3)
4)

yMEHbLINTCS B 4 pa3a
yBEJIMYHTCA B 4 pasa
YBEJIMYHUTCSA B 2 pa3a
YMEHBILIUTCA B 2 pa3a

HHAYKTHBHO€ €MKOCTHOE€ COIMPOTHUBIIEHUE

COINPOTHUBJICHHUE KATYLIKHU KOHACHCaTopa

3. BribepuTte 1Ba BEpHBIX YTBEPKICHHUS.

1

2)

3)

4)

[Ipu BkIIOUEHUH KOHAEHCATOPA B 1I€Nb MEPEMEHHOI0 TOKa KoJle-
0aHHs HaMpPsKEHHs Ha ero OOKJIaZkax OTCTaloOT Mo ¢as3e OT CUIIbI
TOKa Ha 7t/2.

Ipu BKJIIOUEHHH KOHAEHCATOpA B 1ETh NIEPEMEHHOTO TOKa KOJe-
OaHHs HaNpsHKEHUS Ha ero OOKJIaZKax OMEpexaloT 1o ¢ase cury
TOKa Ha 71/2. ,

[Tpu BKIIOUEHUH KOHAEHCATOPa B LiElh IEPEMEHHOTO TOKA KOJie-
OaHus HanpsKEHUs Ha ero oOKIaZKax COBIANAIOT Mo (ase ¢ Ko-
Ne0aHUAMHU CHJIbI TOKA.

[Ipu BKJIIOUEHMH KOHIEHCATOPA M PE3UCTOpPA B LieMb NEpEMEHHO-
ro TOKa KojebaHus HAmpsHKEHHS Ha ero OOKJIaIKaX OTCTaKoT TI0
¢aze OT CHJIBI TOKA HA HEKOTOPBIH YO Q.

Omeem: [:l:]
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EMKOCTE B LienH nepeMEeHHOro ToKa yBeIMYHIACh B 4 pasa, a 4yacToTa
TOKa yMEHBIIHIach B 2 pa3a. Bo cko/bko pa3 yMEHBIIMIOCH €MKOCT-
HO€E CONPOTHBJIEHHE?

Omeem:

Kakoii u3 I’pa(i)HKOB OTpaXa€T 3aBUCHMOCTb HHAYKTHBHOI'O COITPO-
THBJICHHA B LIENH ICPEMEHHOI'O TOKa OT YacTOThI?

‘ ﬁ XL XL A

3) 4)
Omeem: I::I

BriGepute 1Ba BEpHBIX YTBEp)KACHHS 118 LIETH (CM. PHC.).

<
<
<

1) Tlpu yBenu4eHHH HHIYKTHBHOT'O CONMPOTHBJICHUS OOIIee COMpo-
TUBJICHHE LIENH TOJIBKO YBEIHYHUTCH.

2) Ilpu yBenuyeHHH EMKOCTHOIO CONPOTHBICHHS O0Iliee CONPOTUB-
JIEHHE LIEeMH TOJBKO YMEHBIIHUTCS.

3) Ilpwm yBenuyeHHMH HHIYKTHBHOTO CONMPOTHBJIEHHA obliee compo-
TUBJICHHE 1LIENH MOXKET YBEJIMUHUTHCA HIH YMEHBIIHTBCS.

4) TIlpu yBenmHUE€HHH aKTHBHOTO conporHBieHHs (R) obluee conpo-
THBJIEHHE LEMH TOJIBKO YBEJIHUYHTCS.

R X1 Xc
o—{ 1} Y |

O—

Omeem: l:':]

Ilpu pe3oHaHCe B 3/IEKTPUYECKOH LIEMH, COCTOAILEH M3 MOCIEN0Ba-
TEJIBHO COEJHHEHHBIX UEKTPOEMKOCTH (X — €MKOCTHOE CONPOTHB-
JIEHHE) ¥ KaTyIIKH HHIYKTHUBHOCTH (R, — aKTHBHOE CONPOTHBIICHHE
KaTyLIKH, X; — HHIYKTHBHOE CONpPOTHBJIECHHE KAaTyLIKH), BbIOJIHA-
I0TCH CIIEAYIOLHE COOTHOLIEHHS:

ny uv,=U,,1 =%”i 3) X.=X,,R <X,

m
a

2) X.>X,,R =0 4 X.=X,=0,R>X,

Omeem: l:':’



8. B kako# Lenu Ha pUCYHKax MOXHO Habmo#aTh 3JICKTPHYECKMH pe-

30HAHC?
R
[}
R ~— ._\_.|C '_‘R:’_I_.
Tol
L C

1) 2) ' 3) 4)

Omeem: l:

9. B uenbs nepeMeHHOro TOKa I0C/eIOBaTENbHO BKIIOYEHE! KOHAEHCa-
TOp, PE3UCTOP U KaTyIIKa HHAYKTUBHOCTH. Kak cooTHOCATCS 10 (ase
KoJie0aHuA HalpsHKEHHA Ha 3THX JIEMEHTax oT (a3el kone6GaHuit cH-
Jibl TOKa B Lenu?

A) Uc Ha obKmanKax 1) orcraror 1o ¢a3e OT CHIIBI TOKA Ha TT/2
KOHJIeHcaTopa 2) onepexaroT o ¢aze CHIy TOKa Ha /2

B) Uz Ha 3aKuMax 3) coBnagaroT Mo ¢asze ¢ kKoIeOaHHAMH
pe3ucropa CHUJIBI TOKA

B) U, Ha 3axumax 4) omepexaloT no ¢ase CHIy TOKa Ha
KaTyHLIKH HEKOTOPBIH yTon o

Omeem: A b B

10. Karyuika ¢ HHYTOXKHO MaJIbIM aKTHBHEIM CONPOTHBJIEHHEM BKJIHOYE-
Ha B LieNb NepeMeHHoro Toka ¢ yacrtorod 50 I'u. [Ipu HanpsbxeHMH
125 B cuna Toka paBHa 3 A. KakoBa HHIYKTHBHOCTb KaTyLIKU?

Omeem: Iy,

11. AMIIMTYZHBIE 3HaYE€HHS HANPSHXKEHHS H TOKA HAa PE3UCTOPE COOTBET-
cTBeHHO paBHEl U, = 100 B, I, = 2 A. Kakas cpexusis MOILHOCTE BEI-
JEIIUTCS B PE3UCTOPE 3TOH Lienu?

Omeem: Br.

12. HanpsbkeHHe Ha pe3UCTOpe B LENH NEPEMEHHOr0 TOKa M3MEHSAETCs
no 3akoHy U = 140 cos100nz, B. UeMy paBHO neicTByroliee 3Haue-
HHUE HalpsOKEeHHA?

Omeem: B.
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13.

14,

15.

16.

248

Halimure akTHBHOE CONPOTHBIICHHE JJIEKTPHYECKON JIAMIIBI, BKJIIOYEH-
HOH B LI€TIb NEPEMEHHOTO TOKA C ACHCTBYIOLINM HampsokenreM 220 B,
€CJI¥ IIPH 3TOM Ha Heii Beifensercs cpeansis Momuocts 200 BT.

Omeem: OmMm.

YeMmy paBHaA aMIUTMTYyAa CHIbI TOKA B LIENM NMEPEMEHHOr0 TOKa YacTo-
Tot 50 I', comepxaiieil mocieA0BaTENbHO COEAMHEHHbIE aKTHBHOE
conpotusiende R = 2 kOM u koHzaeHcaTop eMkocTH C = 1 Mx®, eciu
JEHCTBYIOLIEE 3HAUYEHUE HANpSDKEHHS CETH, K KOTOPOH MOJKIIIOUEH
y4acToK 1emnu, paBHo 220 B?

Omeem: A.
Kakoe KOJMYECTBO TEMIOTHl BBIAENUTCA HAa AKTHBHOM COIIPOTHBIIE-
Hud R = 10 OM 3a 2 nepuoza konedaHHH, €cilM MTHOBEHHOE 3Haue-

HME NEPEMEHHOTO HAaIpSHKEHUA Ha CONPOTHBICHHH OIMCHIBAETCS
ypaBHenueM U = 15cos100nz, B?

Omeem: JIx.

B nocnenoBaTe bHOM 1ieNH TNCPEMEHHOT0 TOKa H3 PE3UCTOpa COITPO-

- TUBJIeHHEM R = 25 OM, koHaeHcaTopa 3ekTpoeMKocThio C = 4,8 Mx®d

Y KaTyLIKH HHIYKTHBHOCTBIO L = 0,3 I'H HabmiopaeTcs 3nexTpHuecKHii
pe3oHanc. Bo CkonbkO pa3 aMILUTMTyZJa HaNpsKCHMA Ha KaTyliKe
O0JIBLIE AMILTUTYBI IPUIOKEHHOTO HANIPSHKEHUSA?

§48. Tpancpopmartop. Pexnm xoJ10cToro xoaa.
Pexum narpysku. Ilepenaua 3/1eKTpH4ecKOH SHEPIrHH

[ToueMy cepeyHHKH B TpaHChOpMATOpE AENAIOT

A) U3 deppomar- 1) mis ycWieHHS MAarHMTHOTO IOAA H
HHMTHOH CTany, yMEHbLIEHHs MOTEPh NPH IEpPEeMarHu-
b) He crnouIHbIMH, YUBAHUH
a U3 TOHKUX 2) [ yMEHBIIEHHS HarpeBa CepACHHMKA
H30JTHPOBAHHBIX 3) 148 yMEHBLICHHA CWIbl TOKa BO BTO-
TLIacTHH? pHUYHOI 0OMOTKE TpaHchopMaTopa

4) A yBenuueHHs koddduuMeHTa nepe-
Ja4u TpaHcopMaTopa

Omeem: A b




MoxHO I HCIIOIB30BATH TpaHCHOPMATOP

A) maa u3MEHEeHHsA IOCTO- 1) mer
SIHHOTO HaIPSKEHH, 2) nma

B) Ans wu3MeHeHHs [mepe- 3) MOXHO TOJIBKO JAJIS IOBBILLE-
MEHHOTO HAMpPHKEHHA? HHS HANPSOHKEHHA

4) MOXHO TOJIKO Ul TOHHXKe-
HHS HalpsDKEHUA

Omeem: A b

U, v N| — HanpsbkeHHe H KOJHYECTBO BUTKOB MEPBHYHOM OOMOTKH
TpaHcpopmaropa, U, 1 N, — a1 BTOpU4HOH OOMOTKH. MOXHO 1M

U N
HCIIONIB30BaTh GOpMyNy —- =—L 1js onpeeneHHs HAPHKEHHS BO
2 2

BTOpHUHOH 00MOTKe, ecii TpaHcopMarop paboraer

A) npu 6onpiI0H Harpyske, 1) na
b) mnpu manoi Harpyske? 2) Her
3) MoxHO, ecnu TpaHchopMaTop
HeOONBIIOH MOITHOCTH
4) MOXHO, TONBKO €CH TpaHC-
(opmaTop GO0 MOIITHOCTH

Omeem: A b

[To kako# 13 GopMys1 MOXKHO OTIPEAETUTE

A) KII[J tpanchopmaTopa, ) U N,
) o=t
b) xoa¢pdunueHt U, N,
TpaHchopmanuu?
2) n= U, -100%
242
3) n= Usly -100%
Ulll
gy LN
U2 Nl

Omeem: A b
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5. Hampsoxkenne Ha nepBHYHONH OGMOTKE MOHMXKAIOLIETO TpaHC(OpMa-
Topa 220 B, momnocTs 44 Bt. Onpeznenunte chity Toka BO BTOPHYHO#
0OMOTKe, €C/I OTHOLIEHHS YHC/Ia BUTKOB 0OMoTOK N, / N, = 5. (ITo-
TEPH JHEPTHH HE YYHTHIBATh.)

Omeem: A.

6. BriGepuTe 1Ba BEpHBIX yTBEPXKICHHS.

1) ¥V nonmxarouero tpancdopmaropa npoBoaa nepBHYHON 06GMOT-
KH OOBIMHO MMEIOT ceyeHHe Oobllie, YeM NpOBOAa BTOPUYMHOM
0oOMOTKH.

2) VY nossimasonero tpancdopMatopa npoBoaa NepBHYHOM 0OMOT-
KH OOBIYHO MMEIOT ceyeHHe Ooubliie, YeM NPOBOAA BTOPHYHOMN
0OMOTKH.

3) V nosslnaroiero TpaHcgopmaTopa TOK B MEPBUYHON 0OMOTKE
6osibiLie, YeM TOK BO BTOPHYHOI 0OMOTKe.

4) VY nonmwxatoumero TpaHcopMaTropa TOK B MEpBHYHOH 0OMOTKe
Gouble, 4yeM TOK BO BTOPHUHOH OOMOTKE.

Omeem: :[:]

7. B anextpuyeckoii yenu (CM. puC.) YMEHBIIAKOT KOJIMYECTBO BUTKOB BO
BTOpHYHOHM 00MoTKe. Kak M3MEHATCA: MOKa3aHHs NEPBOro BOJBTMET-
.pa; NOKa3aHHs NEPBOro aMIEpPMETPa; NOKa3aHHsA BTOPOro BOJILTMETpa?

Al

7 @ @
, A,
1) yMmeHslaTCA
2) yBenuuatcs
3) He U3MEHATCA
U I U,

8. IMoHwxaromuit TpaHc(opMaTrop BKIIOUEH B CeTh C HaNpsHKEHHEM
1000 B u notpebaser ot cerd MouHocTs, paBHyo 400 Bt. Kakos
KIIA Ttpanchopmaropa, ecnd BO BTOPHUHOH OOMOTKE TedeT TOK
3,8 A, a N]/N2= 10?

Omeem: %.
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10.

1.

12.

13.

IMonmkarommii Tpancdopmarop (N, / N; = 10) BKItOYEH B CETh Ha-
npsokeHueM 220 B. KakoBo HanpsbkeHHe Ha BBIXOJE TpaHchOpMaTo-
pa, ecnu COnpoTHBIIEHHe BTopHyHOH 06MoTkH 0,3 OM, a compoTHB-
JIEHHE NOJIe3HOH Harpy3ku 3 Om?

Omeem: B.

Ha kakyio cuiy Toka JO/DKeH OBITh pacCUMTaH IMPOBOJ NEPBUUHOM
0OMOTKH CBapO4YHOro TpaHc(OpMaTopa, €CIH BO BTOPHYHON 0OMOTKE
MaKCHMaJbHOE 3HaueHue cuibl Toka 100 A npu HanpsbkeHuu 40 B?
Hanpsbkenne Ha mepBuuHO# oO6MoTke TpaHcdopmartopa 380 B. Ilo-
TepAMH MOIIHOCTH NpeHeOpeyb.

Omeem: A.

Bropnunas obMoTka TpaHchopMaTopa, UMerouias 95 BUTKOB, IPOHH-
3bIBA€TCS MATHUTHBIM I1I0TOKOM, H3MEHSIOLIMMCS CO BPEMEHEM depes
OIMH BUTOK 10 3akoHy @ = 0,01sin100n¢. Hanumure ¢popmyny, BbI-
paxkaroiyto 3aBucuMocTh DJIC Bo BTOpHYHOM 0OMOTKE OT BpEMEHH.

TpanchopMmaTop BKIOUeH B ceTh (CM. pHc.). Kak u3MeHsTcs nokasa-
HHUs NpHOOPOB MPH yBENHYEHHH MOJNE3HOH Harpy3kd (YMEHbLIEHHH
COMPOTHUBIIEHUA pe3ucTopa R)?

,%O%D ©

Ay

O

Yr06bl y3HATh, CKONHKO BUTKOB COJIEPKHTCS B MEPBUYHON M BTODHY-
HOM 0OMOTKax TpaHcdopMaTopa, HA BTOPHUYHYIO KaTYILKY HAMOTAIM
JononHutensHo 11 BuTKoB mpoBoxa. [Ipy BKIOYEHHH MEPBHYHOM 00-
MOTKH B ceTb HampsokeHHeM 220 B BonpTMeTp mokasai, yro Ha 00-
MOTKe ¢ 11 BUTKamMH HanpsbkeHHe paBHO 4,4 B, a Ha BTOpHYHOI 00-
MoTke 12 B. Ckonbko BUTKOB B TIEpBHYHOHN M BTOPHYHOH 0OMOTKax?
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PacnpocTpanenue koJiefaHuii B NpOCTPaHCTBeE.
BoutHbI

§49. Ilonepeunble H NPOAOIbHbIE MEXAHHYECKHE BOJIHbI.
YpaBHeHHe BOJTHBI. 3BYKOBbI€ BOJIHBI

1. MexaHudeckass BOJIHA MEPEXOIUT H3 CPelibl, B KOTOPOH €€ CKOPOCTh
paBHa v, B CpeNly, I'le €€ CKOpPOCTb B JiBa pa3a MeHblie. Uto npouc-
XOJMT C YacTOTOH V M UTMHOHM BOJIHEI A? BbiOepuTe nBa BEPHBIX YT-
BEPXKACHHUS.

1) v yBennuutcs B 2 pasa.

2) A yMeHbLUMTCA B 2 pa3a.

3) vu A yMmeHsluarcs B 2 pasa.
4) v He H3MEHHTCH.

5) A He H3MEHHTCH.

Omeem: D:

2. JIBe TOYKM BOJHBI HAXOAATCH HA PACCTOAHHHU 6 U 12 M OT HCTOYHHKA
xonebanui. Halinure pasHocth a3 ux xonebaHuii, ecimm nepuon Ko-
nebanuii T= 0,04 c, a ckopocTh HX pacnpoctpaHenus v = 300 m/c.

Omeem: pan.

3. 3BykoBble KojicOaHHs pPAcCIpPOCTPAHSIOTCA B BOIE CO CKOPOCTHIO
1480 M/c, a B Bo3gyxe — co ckopocthio 340 m/c. Bo ckonbko pa3
YBEITHUYHUTCS JJIHHA 3BYKOBOH BOJIHBI TIPH IIEPEXOJIE 3BYKa H3 BO3IyXa
B BOAY?

Omeem:

4. AKycTHYecKas BOJHA MEPEXOMUT M3 Cpeibl, B KOTOPOH €€ CKOPOCThb
paBHa v, B cpelly, i€ €€ CKOpPOCTh B JBa pa3a MeHblue. YTo Mpouc-
XOJIMT C YaCTOTOH V, JYTHHOH BOJIHBI A M [IEpHOJIOM Konebanui 17

1) yMeHblIaeTcs
2) yBeIM4YMBAETCA
3) He u3MeHseTcH

Y A T
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VY cIIoBUSMH BO30YX/I€HHS 3BYKOBOH BOJIHBI SIBJISICTCS

1) HanMyue UCTOYHMKA KoyleOaHHUH
2) OTCYTCTBHE HEOAHOPOAHOCTEH Ha IyTH paclipOCTPAHEHHS BOJIHEI
3) HanuuMe yrpyro# cpeabl

Omeem: l::l:l

Ha pucynke nzobpaxena Oeryiias nonepeyHas BoJIHa, paclpocTpa-
HsIOIasACs BOJbL ock X (HanpaBjieHHe CKOpocTH U ). Beibepure aBa
BEPHBIX YTBEPXKICHHS.

A A
VARV,

1) Touka b nBuxetcs Bnpaso.

2) Touka A QBHXXETCS BBEPX.

3) Paccrosnue Mexay Toukamu A U b 6osiblie ATTMHBI BOJTHEL.
4) PaszHoctb ¢a3 mexay b u B paBna 1,57.

5) CkopocTb TOYKH b Go/IbIlIE CKOPOCTH BOJHBI.

Omeem: l:l:'

[NonepeyHas BoJIHA Hayala pacClpOCTPAHATHCA BIOJb YIIPYTOro LIHY-
pa co ckopocteio 15 m/c. Ilepuon xonebanuii Touek wwHypa 1,2 c,
aMIUTMTYyza konebanuii 2 cM. Kakoa AMHa BOJTHBI?

Omeem: M.

Ilo nanHBIM 3aa4u 7 onpenesuTe CMeUIeHHE TOUKH, OTCTOsUIEH Ha
45 M OT HUCTOYHMKA KojIeOaHHuH, yepe3 4 ¢ oT uX Havana. CuuTarh,
YTO UCTOYHHK KONEONETCA N0 3aKOHY CHHYCA.

Omeem: CM.

Ilo ycnouio 3aaun 7 onpenenure ¢a3y TOYKH, OTCTOANIEH Ha 45 M
OT MCTOYHHKA KOJIeOaHHH, yepe3 4 ¢ OT UX Hayaja.

Omeem: pan.
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10.

1.

CMelleHHe OT NONOXKEHHUS PABHOBECHSA TOYKH, HaXOMALIEHCS Ha pac-
CTOSIHHH 4 CM OT HCTOYHHKA KoleOaHHH (KOneOmowerocs no 3akoHy

. T
sin), yepe3 MPOMEXKYTOK BPEMEHH r PaBHO TMOJIOBHHE AMILIHTYIbI.

Hainure AnuHy BOMHBI.

W3 nyHkrta A B myHkT B ObUI mOCIaH 3BYKOBOM CHTHAd YacTOTI
v =50 I'u, pacnpocTpaHsOIHICA CO CKOPOCTBIO Uy, = 340 M/c. Tlpu
9TOM Ha pacCTOSHUHU OT A n0 B ykiagpiBanock Heno€ YHCIO BOJH.
OneIT noBTOpHIH, Korga TeMneparypa Geuta Ha A8 =20 K Beliue,
4€M B IIEPBOM clIy4ae. [Ipu 3TOM YKo BOJH, YKIaJbIBaIOUIMXCA Ha
paccrosiivH oT A 1o B, ymeHbsiunnocs Ha ase. Hailttu paccrosHue /
Mexay nyHkramu A U B, ecnu npu noBsiuenun teMneparypsl Ha 1 K
CKOpOCTH 3ByKa yBesnHuuBaercs Ha 0,5 m/c. V

§50. Unen Teopuu MakcBeia. JJ1eKTPOMarHuTHoOE oJie.

1.
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Oneitel I'epna. OTKpbITHIH KOTe6aTeILHbIH KOHTYP.
DJ1eKTPOMATrHMTHBIE BOJIHBI H HX CBOHCTBA.
IIpuHIHMNbI paHOCBA3H

Ha xako#i yactoTe paboTaer nepeaaTynk, HIyJYalOLHi BOJIHY IJIH-
Hoit 30 M?

Omeem: MrIn.

BeibepHute nBa npaBUIBHBIX yTBepxKAeHHA. U3mydeHue anexTpomar-
HHUTHBIX BOJH HaOmMogaercs

1) npu ABHXKEHHH JIIOOBIX JIEMEHTapHbIX YaCTHIl C YCKOPEHHEM

2) 1NpH paBHOMEPHOM NIBHXXCHHH TMONOXHTENBHO 3apsSKEHHBIX Hac-
THL

3) npH YyCKOPEHHOM IBHMXEHHH MOJOKHUTEIBHO 3apSDKEHHBIX YACTHII

4) npu paBHOMEPHOM ABH)KEHHH OTPHULATENBHO 3apSDKEHHBIX Hac-
THL]

5) NpH yCKOPEHHOM ABHXXEHHH OTPHLATENILHO 3apAKEHHBIX YaCTHIL

Omeem: :l:l



DNEKTPOMArHUTHHIC M3JIyYEHHS Pas3jIHYHBIX JJIMH BOJIH OTJIHYAKOTCA
IpyT OT Ipyra TeM, 4TO (BHIOEpHTE BEPHBIE YTBEPIKICHHSA)

1) omHu M3 HHX 00namalOT CIOCOOHOCTBIO K MONISAPHU3aINHM, a ApY-
rHe HeT

2) OIHM U3 HHX SBJIAIOTCA MIPOAOJILHBIMH, @ APYTHE NMONEPEYHBIMU

3) OHH C pa3HOH CKOPOCTBIO PaCIIPOCTPAHSAIOTCS B BAKYyME

4) OHH c pa3HOI CKOPOCTBIO PACIIPOCTPAHAIOTCS B BELIECTBE

S) npu pacnpocTpaHeHHH B BaKyyMe€ 3HA4YE€HHMs HaIpPsHKEHHOCTH
INEKTPHUECKOTO MOJIS H3MEHAIOTCA C pa3IMYHOW 4acTOTOH

Omeem: D:

Ilpn HacTpoiike NMpHEMHHKa UHIYKTMBHOCTb KaTyLiku Konebareib-
HOro KOHTypa BO3pocia B 4 pa3a, a 3J€KTPOEMKOCTh KOHJEHcaTopa
yBeJIH4HIIach B 9 pas.

Kak H3MeHWIHCh IMHa BOMHBEI M CKOPOCTH NMPUHHUMAEMBIX pagHo-
BOJIH?

1) ymemuumnacs B 36 pa3
2) yMeHbluunach B 36 pa3
3) ymenuuunace B 6 pa3
4) ymenblIMIach B 6 pa3
5) He U3MeHHWIach

AJIHHA BOJIHBI CKOpPOCTBb

Ha prucyHkax H300paxkeHbl BEKTOpBI, XapaKTEPH3YIOLIHE COCTOSHHE
3NEKTPOMArHMTHON BOJNHBI B JaHHBIH MOMEHT, H YeThIpe Pa3YHBEIM
00pa3oM pacroNoXeHHBIX MPOBOIHMKA. B KakoM H3 MPOBOJIHHKOB BO3-
HHKAeT HaHOOJBLLHH NEKTPHYECKHH TOK (YKKHTE HOMEP PHCYHKa)?

B
1) 3) 4)

2)

Omeem: I:]
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6.
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Chna Toka B OTKPBITOM KOJI€0ATENIbHOM KOHTYPE H3MEHSETCH B 3aBH-
CHMOCTH OT BpeMeHH 110 3akoHy / = 0,1sin (2 + 10°ns), A. Yemy paBHa
JUTHHA U3]Ty4aeMOH BOJIHBI?

Omeem: M.

B0 CKOJIBKO pa3 yMEHBILUHUTCS CKOPOCTb PaclpOCTPaHEHHs 3JIEKTpO-
MarHMTHOH BOJIHBI [IPU NIEPEXOJAE U3 BaKyyMa B Cpelly C IU3JIEKIpPH-
4eCKOH NpOHULIAEMOCTbI0 € =47

Omeem:

Kak H3MeHsIOTCA uacToTa 3JIEKTPOMArHUTHBIX BOJIH, KOJIHYECTBO
3JIEKTPOMArHUTHBIX KOJI€0aHHH B MMITyNIbCE M HaubosbLuas riryOHHa
pa3sBedKM panHoIOKaTopa (JaJIbHOCTh OOHapyXeHHs UenH), pabo-
TaIOLIETO HAa OJHOH JJIMHE BOJHBI A, €C/IM NIPH HEM3MEHHBIX OCTAJIb-
HBIX IlapaMeTpax paaMOCHIHana yMEHBIUUTh YacTOTy CHeJOBaHHs
CaMHX HMITYECOB pagvosiokaropa?

A) 4acToTa MEKTPOMAarHUTHHIX BOJH 1) yBenuuuBaeTcs
B) konuuecTBO 31EKTPOMArHUTHBIX KoJe- 2) yMeHbIuaercs
6aHuit B UMITyINBCE 3) He u3MeHseTcs

B) HaubGonbimias riayOuHa pasBeaku pa-
JHOJIOKaTOpa (JaJIbHOCTb OOHapyke-
HHS LEJH)

Omeem: A Bb'| B

ITo rpaduky KonebaHUH CHIBI TOKA B KONeOaTebHOM KOHTYpE C aH-
TEHHOM ONpeAenuTe, Ha KaKylo AJHHY BOJHBI HACTPOEH KOHTYP.

i, Ak

0,08 §

0,07 \

0,06 >

’ - -

0,05 2 N4 ) © ]\ ,10
]

Omeem: KM.



10.

1.

12

13.

YeMy paBHO paccTOsiHHE IO CaMOJIETa, €CIH NOCIaHHbIH Ha3eMHEBIM
PaZHOIOKaTOPOM CHIHAJI MOCJIE€ OTPaXKEHHs OT CaMOJIeTa BO3BPaTHI-
cfl K paJHOJIOKATOpy cnycTs 8 * 10 ¢?

Omeem: KM.

Panguonokarop paboraer Ha BOJHE 5 CM M MCIIYCKAeT UMITYJIbCHI JAIH-
TeNBHOCTHIO 4 Mkc. KakoBa MHHHMalTbHas A bHOCTh OOHAPYXKEHHS
uean?

Omeem: M.

Tok B KaTyIHK€ HHAYKTHBHOCTH MEHSCTCA OT BPpEMCHH B COOTBETCT-
BHH C rpadukoM (cM. puc.). B kakue mpoMexyTKu BpEMEHH OKOJIO
TOpUA KaTylIKH MOXXHO OOHapyXXHTh HE TOJBKO MAarHMTHOE, HO H
BHXpEBOE JJIeKTpHUeckoe rone? OTBET NOSCHUTE C NOMOMIBIO HU3M-
YCCKHUX 3aKOHOB.

I A

Kak M3MEHHTCS IUTIOTHOCTH MOTOKA H3MYYEHHs BJICKTPOMAarHUTHBIX
BOJIH IIPH OJMHAKOBOH aMILIMTYe UX KoyebaHuii B BUOparope, eciu
YacToTy KojebaHul yBenuuuTh B 4 pasza?
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OIITHKA
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§51. 3akoH NpAMOJIHHEIHOr0 pacNPoOCTPaHEeHHs CBETa.
Cxopoctb cBeta. [IonsiTue nyua.
3axoHbI OTPaxeHHN H NPeJIOMJIEHHUSI CBETA.
SiB1eHHe MOJHOrO (BHYTPEHHEI0) OTPAXKEHH A

VYKaHTe Ba HEMPaBUIIBHBIX YTBEPIKACHHS.

1) B onHopoxHOii cpeae Tyur MpeacTaBIsioT CO00H MPAMBIE JIHHHH.

2) CkopocTh cBETa B Cpeie NMOCTOSHHA M 3aBHCHT OT IOKa3aress
TIPEJIOMJIEHHSA CPEIBI.

3) Ilpu nepexome ¥3 OOHOH cpenbl B APYTYHO BCErga H3MEHSIOTCA
CKOPOCTb M HalpaBJieHHe PaclIpOCTPaHEHHs CBETA.

4) Ilpu oTpakeHHH OT IUIOCKOrO 3epKana H3MEHSETCS 3HaYyeHHE
CKOPOCTH H HalpaBJICHHE PaCTIPOCTPAaHEHHUS CBETA. ‘

Omesem: :]:l

Kak cooTHocATCcS NPpOAOJIBHBIC pa3sMEpPhl CaMOJIETa H €TI0 TMOJIHOH Te-
HH, €CJIH CaMOJICT JIETUT TOPHU30HTAJIBHO B NIOJAEHb

A) Haz 3KBaTOpOM, 1) pa3sMmepel TEHH U caMo-
Bb) Han 50-ii napaniensio nera OAUHAKOBBI
¥OxHOro nosymapus? 2) pa3mep TeHH Oonblie

3) pa3mep camoneta Goiblie
4) npH 3a4aHHBIX YCJIOBH-
X TEHb OTCYTCTBYET
HAudpakumeii ceta npeHeOpeyb.

Omeem: A b

Kak usmenurcs pacCTOAHUE MEXOY NMPEAMETOM H €TI0 H306pa)KeHHCM
B IUIOCKOM 3€pKaJi€, €CJIN

A) 3epKal0 MEepeMECTUTb B TO Me- 1) yBemuuutcs B 2 pa3a
CTO, rae Op110 H300pakeHHE, 2) yBenuuuTCA B 4 paza

B) paccrosHue Mexay npeMeToM H,  3) yMEHBLIMTCA B 2 pa3a
3€pKaTIOM YMEHBIIHUTE B 2 paza? 4) He U3MEHHUTCH

Omeem: A b




4,

Ha xakoM U3 pUCYHKOB NpaBWILHO H300paXeHO OTPaKEHHE IpeaMe-
Ta B 3epkayie? YKaXuTe HOMEp PHCYHKa.

1)
Omeem: |:I
Vron nameHus Jyda CBeTa Ha IUIOCKYIO 3€pKIbHYIO MOBEPXHOCTD

paBeH 20°. KakoB yron B rpamycax MexTy OTPaXEHHBIM JIy4OM H
NOBEPXHOCTHIO?

Omeem: rpan.

Ha xako# yron noBepHeTcs JIyd, OTPaKEHHBIH OT IUIOCKOCTH 3€pKa-
J1a, TIPH MOBOPOTE 3epKaa Ha yron o = 24°?7

Omeem: °.

JltiHa TeHM OT 371aHuA Ha 3eMie paBHa 20 M, a OT JepeBa BBICOTOH
3,5 M — 2,5 m. KakoBa BpicoTa 30aHus?

Omeem: M.
Kak cooTHocsTCS A MOKa3aHHOIo Xofa Jyda (CM. pHC.) abCOMOT-

Hbl€ TIOKa3aTeH MPEeIOMIICHHSA ABYX CPell 1; H My H CKOPOCTH CBETO-
BO BOJIHBI B 3THX Cpefax vy H U;? N

n
al

n;

NOKa3aT<iib NpEIOMIICHUS CKOpPOCTb CBC€TA

1) B nepBoii cpexe Gosbille, 4eM BO BTOpOid
2) BO BTOpOIi cpene 0oJblIE, YEM B NEPBO
3) oHM OJHHAKOBBI
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Kak H3MEHHTCS CKOPOCTh paclpoCTpaHEHHS H YacTOTa J1eKTpoMar-
HHMTHBIX KoOJeOaHHH CBETOBOH BOJIHEI MPH €€ MEPEXOAE H3 Cpelbl ¢
abCoIOTHBIM NOKa3aTeseM npeiaoMieHus n = 1,8 B Bakyym?

CKOPOCTb PacIpOCTpaHeHH s ’ 4acToTa

10.

1.

260

1) yBenuuurcs B 1,8 paza
2) yMeHsumres B 1,8 pasa
3) yBEIMYHUTCH B \/1,_8 pasa
4) ocTaHeTCs HEU3MEHHOM

Ha rpanuny pazaena aByx cpen majaroT TpM yda (cM. puc.). [Toka-
3aTelb NIPENOMIIEHUs BTOPOH cpedbl MeHbllie, yeM nepBoi. Kakoi u3
Tydyei TIoHeT BO BTOPOH cpelie TaK, Kak I0Ka3aHO Ha pHCYHKe?

3 4

/ /
////// 11

Omeem: D

Ion kakHM MHHHMAJIGHBEIM YTJIOM K TOPH30HTY HY)KHO PacrojOKHTh
IJIOCKOE 3€pKajio, YTOObl H3MEHHTh HalpaBlIEHHE COJIHEYHOro Jy4a
Ha FOPH30HTAIBLHOE, EC/TH YTOJI MaJICHHA JTyya Ha NOBEPXHOCTh 3EMIIH
paseH a = 50° (cM. puc.)?

Omeem: 9.



12. TloyeMy HeOosbILHME My3bIPLKH BO3lyXa B BOAE KaXyTcs cepebpH-
CTHIMH M HMEIOIMMH GobIIHHA pa3Mep, 4eM Ha camoM aene? BriGe-
PMTE ABE NPHYMHBI.

1) u3-3a NpeaoMIIeHHS CBETa B BOAE

2) wu3-3a oruOaHUs CBETOM MpPENATCTBHH chepuueckoit GopMbl

3) u3-3a MOIJIOLICHHUA CBETa HA IPaHulie pa3jiesia BOa—BO3AyX

4) u3-3a MOJHOTO BHYTPEHHErO0 OTPAKEHHA CONHEYHBIX Jy4eH OT
ny3bIpeit

Omesem: [:l:’

13. B cTexIsHHOMH IUMTE MMeeTCs NMOIOoCTh B GopMe Napajuie/eNHIeaa, 3a-
NIOJIHEHHAA XUAKOCTBIO. Jlyd cBeTa MepexOIMT M3 CTEKIa B KUIKOCTH
(cM. puc.). [To xomy sydeii yepes cucTEMy CTEKIO—KHUAKOCT ONPENEIH-
TE NMOKA3aTeJb MPEIOMIICHHS JKHIKOCTH OTHOCHTEITBHO CTEKIIA.

Omeem:

14. [Ilpu kakHX ycnoBUAX HabmoAaeTcs SBJIEHHE MOJTHOTO BHYTPEHHETO
oTpaxxeHHs cera? BribepHTe 1Ba BApHAHTA 3aIIMCH YCJIOBHH.

1) npu nepexone cBeTa U3 cpepbl ¢ OOMBILIMM NOKA3aTEIEM NPEIOM-
JIeHHS B Cpelly C MEHbIUMM, [IPH 3TOM Yroj najeHus Oosnblue
npeaeIbHOro .

2) npu mepexoJe CBeTa U3 CpeAbl ¢ MEHBIIHUM MOKa3aTeleM Ipe-
TIOMJIEHHUS B cpefly ¢ G6ObIIHM

3) npu yrie najgeHus o > arcsin| —%
n
1

. [ ny
4) npw yriie mageHus o < arcsin{ —+

n,
Omeem: [ [ |
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15. IlpenenpHelif yron nojaHOro BHYTPEHHEro OTPaXeHHs cTekia 45°.
Kaxos nokasarens npesnomiieHus crexia?

Omegem:
16. JIy4 cBeTa BRIXOAMT W3 CKHITMapa B Bo3ayX. [IpeaenbHsIi yro noj-
HOTO OTPAXEHHsA JUIA 3TOTO Jy4a Qupen = 42°. UeMy paBHa ckopocThb
CBeTa B ckuIUaape?
Omeem; M/c.
17. C xakoil CKOpOCTBIO yIaiseTcs OT BEPTHKAIBHOTO 3epKajia MypaBei,
Gerymmii o crony, Ha KOTOPOM CTOMT 3€pKaJlo, €CJIH €ro H300paxe-
HHE yaajisieTcs OT Hero co CKOpocTsio 1,6 cm/c?
Omeem: m/c.
18.

Jlyd O napaet u3 Bo3ayxa NMepHEHIHKYIAPHO TPaHH MPH3MBI, MIOKa-
3aTesIb NMPENIOMIIEHHA CTEK/1a KOTOpoii paBeH 1,7 (cM. pHc.). YKaxure

HOMEP JIy4ya, KOTOPbIH BBIHAET U3 IPHU3MBI.

45°
0

Y

2¢4

Omeem: |:|

19. CpeTOBOI#1 My4OK BBIXOAMT W3 CTEKJIA B BO3AYX (CM. pHC.).

YTO MPOHCXOOHUT ITPH 3TOM
A) €O CKOPOCTBIO pacIpOCTPaHEHHUs,
B) wacrotoi,

B) nnuHOH BO/IHBI 3JIEKTPOMAarHHTHLIX KoneGaHui?
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Jisn kaxaoH BEIHYHHBI ONpENEIMTE COOTBETCTBYIOLIMH XapakTep
HU3MEHEHH:

1) yBeauuunach

2) yMEHBIIWIACh

3) He U3MEHHJIACH

CKOpPOCTBb paclpOCTpaHCHHA YaCTOTa CBETOBOM BOJIHBI | AJIMHA BOJIHBI

20.

21,

22,

23,

24,

ToueuHbI# HCTOYHHK CBETa HAXOAMUTCS HA IHE COCYAa C JKUIKOCTBIO
riayOuHo# A = | M, nokasaTenb npenoMieHus xuaxkocty # = 1,5. Ka-
KO€ MHHHMaJIPHOE BPEMS CBET, HIYLHH OT HCTOUYHHKA H BBIXOMAIIHH
U3 XKHAKOCTH, 3aTPauUBaET Ha MPOXOXKACHHUE CII0S1 KUIKOCTH?

Omeem: C.

Jlnsa ocBeuIeHHs LWIAXThl COTHEYHBIMH JIydaMH NPHMEHHIIN ILUIOCKOE
3epkano. [lox kakuM yrinoM 3 K IJIOCKOCTH FOPH30HTa YCTaHOBJICHO
3epKaJlo, €y yron Bo3ssiiieHHs COHIA HaJ rOpH30HTOM o = 70°7

Omeem: °,

Jlyy, nagarommii Ha TIOCKYIO TPaHHUITYy ABYX cpel (IoKasaTenb Ipe-
JIOMJICHHSA BTOPOH CpeJibl OTHOCHUTENBHO MEPBO#t 7171 = 1,6), YaCTHUHO
OTpa)kaeTcsl, YaCTHYHO mpesiomisercs. [Ipy kakoM yrie naaeHus or-
PaKEHHBIH JTy4 MEePIeHAUKYJIAPEH K IPeJIOMIEHHOMY Tyqy?

Omeem: °,

Jlyd cBeTa majaer Ha MIOCKYIO 'PAHHLY JBYX Cpea TaK, UTO yroJ ma-
IeHus paBeH 30°, a yron Mexy OTpaX€HHBIM U MPEIOMJICHHBIM JTy-
yaMu paBeH 135°, KakoB mokasarenb NpeOMJICHHS BTOPOH CpeIbl
OTHOCHTEIBHO NEepBOii?

Omeem:

Ha ropusoHTransHOM aHe BomoeMa, HUMEIoUIero riyOuHy A = 1,2 M,
NeXHT IIJIocKoe 3epkaio. Jlyy cBeTa majaer Ha MOBEPXHOCTb BObI,
yroia nagcHus o = 30°. Ha xakoM pacCTOSHHH OT MecTa MaJeHHUs JTyd
CHOBa BHIMZET Ha MOBEPXHOCTh BOJBI TIOC/IE OTPAXKEHHS OT 3epKaja?
IToxazaTtens npenomiieH|s Bogsl n = 1,33,

Omeem: M.
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25.

26.

27.

28.

29.

30.

31.

264

. IMon xakum YTrjioM O OOJDKCH yHnacTe JIyd M3 BO3JyXa Ha CTEKIIO

(n=1,6), uTo6sI yron npenomieHds ObUT B 2 pa3a MEHbILE yIia na-
JneHus?

Omeem:

JBa urockux 3epkasia obpasyroT aByrpaHHbii yron. Ha omHo u3 3ep-
KaJl IO/l HEKOTOPhIM YIJIOM TaJIaeT CBETOBOH JIy4, JIEXKALHI B IUIOCKO-
CTH, NepHeHANKYIApHOH pebpy AByrpaHHoro yria. Ilocne omHokpat-
HOTO OTPOXKEHHA OT KAXKIOTO H3 3epkal 3TOT Jyd IepeceKaer
najgaoMi Ty non yrioM o. Halimure 3HaueHne aByrpaHHoro yria f3.

Ha nne Bomoema riyOuHoit £ = 1 M HaXOOUTCH TOYEYHBIH HCTOYHHK
cBeta. Ha noBepxHOCTH BoIb! MiiaBaeT KPYTJbIH JAUCK Tak, YTO €To
LEHTP HaXOQHTCA HaJl HCTOYHUKOM CBeTa. IIpH kakoM MHHHMaJIbHOM
JAHMaMeTpe AMCKa d JIyYH OT UCTOYHMKA CBETa He OYIyT BHIXOAMTH U3
Bozpl? [Toka3arens npenomnenus Boas! 1,33.

Jlyd cBeTa MPOXOOUT Yepe3 MIIOCKONApaLIENbHYIO CTEKISHHYIO ILla-
cTHHy. CMellleHHe Jiyya CBeTa, BBI3BIBAEMOE €ro MPOXOXKACHHEM 4e-
pe3 CTEKISHHYIO IIOCKOTIApaIUIENIbHYIO TUIACTHHKY, paBHO 2 cM. Ka-
KOBa TOJILMHA IUIACTHHKH (B CM), €CIH Yroj NajeHHs Jyda Ha
TUTACTHHKY paBeH 45°, a mokas3aresb NpenoMIeHus crexia 1,6?

Yenosek BbicoTOH 1,6 M, crosmmii Ha OGepery o3epa, BUIUT SPKYIO
3Be31y B HebGe 1o HampaslIeHHIO, COCTaBsomeMy yroa 30° ¢ ropu-
30HTOM. Ha xakoM OT cebsi pacCTOSIHMH YENTOBEK BHIHMT OTPaKEHHE
3Be3/1bI B 03¢epe?

PeifaKy, CTOsIEMY Ha IIPO3PaYHOM Jibly 03€pa, KAKETCH, YTO JHO
HaxoIHTcH Ha riyOMHe L = 2,5 M OT moBepXHOCTH jbaa. Hainure
JIeHCTBUTENBHYIO TTyOHHY 03epa H, eciH TONIIMHA JbAa # = 65 cM,
MOKa3aTeJIb IpeIOMJICHH Jbaa n, = 1,31, Boapsl — n, = 1,33.

[Mpenomnstionuii yron paBHoOenpeHHO#H Mpu3Mel paBeH 40°. Yron Bbi-
XOJILIILETO U3 MPH3MBI JIy4ya CBETa K HOPMAJIH TOT XK€, YTO U HCXOMHBIH
yron nafeHus. OmHAKO JIyd OTKIOHSAETCS OT IEPBOHAYAIBLHOIO Ha-
npapieHus Ha 20°. KakoB nokasaTenb npeoMIeHHs IPH3MBbI7



32. Ha noBepxHOCTH 03epa, UMelolLero riyOuHy H = 4 M, IiaBaeT AUCK
paguycoM r = 3 M, HaJ LICHTPOM KOTOpOrO Ha HEKOTOPOH BBICOTE
PacIOJIOKEH TOYEUYHBIH HCTOYHHK CBETA (CM. PHC.).

S

A=

>
R

KakoBa nomkHa GbITh BBICOTA /1, 4TOOBI paguyc R TeHH Ha JHE 03epa
ObL1 B 2 pa3a Gonblue paguyca camoro aucka? Ilokasarens npeaoMm-
JeHus Boasl # = 1,33.

33. KaxuM nomkeH ObITh BHELIHMH pagMyc H3ruba cBeToBozAa (CM. puc.),
CAEIaHHOIO M3 NPO3pPaYHOro BEIECTBA C NOKA3aTesIeM IIPEIOMIICHUS
n = 2,6, 4ToOBI NP IHAMETPE CBETOBOAA d = 2 MM CBET, BOLLE/IIIHIA B
CBETOBOJ, MEPNEHANKYIISPHO MIOCKOCTH €ro MOMEPEYHOro CEYEeHH,
PacnpOCTPaHAICs, HE BRIXOIS Yepe3 OOKOBYIO IOBEPXHOCThL HapyxKy?
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§ 52. Tonkue saH3bI. DOpPMY.Ia JTHH3BI.
IlocTpoenne H306paxeHuii B COGHPAIOIIMX
H pacceHBaOLHUX JHH3aX. ONTHYeCKHE CHCTEMBbI

B kaxoi#l Touke mepecekaloTcs NapaunenbHbIE JTy4H, MaJalollie Ha
JHH3Y

A) nox yrnom 30° x riuaBHOM 1) B TOuKe ABOIHOrO dokyca
OIITHYECKOH OCH, 2) Tonbko B pokyce

B) mapamnensHo rnaBHOM orI- 3) B ONTHYECKOM LIEHTpE
THYeCKoM ocu? 4) B onHOM M3 TOueK (oxans-

HOM THIOCKOCTH

Omeem: A b

Kaxk Ha3piBaercs JIHHHA, IIpoxoasias

A) depe3 LEHTPbl KPHBH3HBI 1) ueHTpanbHas OINTHYECKas
MOBEPXHOCTEM, 0oCh
OTrpaHHYHMBAIOILNX JTUH3Y, 2) rnaBHas ONTHYECKAs OCh
b) uepes ontuueckuit ueHTp, 3) moOouHas onTHYecKas 0Ch
NOJ] YIJIOM K TPsIMOiA, TIpo- 4) onruyeckas och

XOMIEH 4epe3 LEHTpPbI
KPUBHM3HBI [IOBEPXHOCTEH,
OrpaHHYMBAIOILIHX JIHH3Y?

Omeem: A b

B crewie uMerOTCS BO3AYIIHBIE MONOCTH, HOKOBBIE CEUEHHS KOTOPBIX
n300pakeHbl Ha pucyHkax. Kakas U3 HUX MOXET NMpPENOMIIATh JTydH
KaK pacCeHBaroLLas JuH3a?

I

Omeem: Cl

3) 4)



MOXHO JIH C MOMOUIBI0 COOHparOLIeH JIHH3bI MOJYYHTh YMEHBIICH-
Hoe u3o0pakeHHe npeamera? EcaM Aa, To rae ero HyXHO pacrosno-
xuthb? Eciu Her, TO rlie Hallo MOCTaBHTh BTOPYIO TaKylO XK€ JIMH3Y,
410G JOGHTHCA YMEHBbLICHHSA?

1) Her

2) na

3) Mexay $GOKYCOM H ABOIHBIM (OKYCOM

4) 3a nBOWHBIM (PoKycoM

Omeem: :[:,

Cobuparomias auH3a gaetr B I° = 5 pa3 yBenHMdYeHHOE H300pa)KeHHE
ApeaMeTa, Haxoauierocs Ha pacctosHuu d = 30 cM ot nuH3BL. YeMy
paBHa ONTHYECKas CUJIA JIHH3BI?

Omeem: JNTP.

Ha kakoM paccTosHHHM OT JHMH3bI C (POKYCHBIM paccTosHHeM 12 cM
HaJI0 MIOMECTHTD MPEMET, YTOOBI €ro IEHCTBUTENIBHOE H300paXKeHHE
6bL10 BTpOE Oo0MBIIE CaMOoro mpeameTa’?

Omeem: CM.

VYxaxkute xof i1y4a AB (HOMep CTPEJIKH) MOCje NpeaoMJIeHHs COOu-
parouie TMH30H (CM. puc.).

F 4 4 F

Omeem: l:

@oKycHOE pacCTOSHHE coOMpaloLei MHH3k paBHO 50 cM. Yemy paB-
HO MUHHUMAIBHOE PAaCCTOSHHE MEXIY MPEIMETOM H €ro JeHCTBH-
TeJIbHBIM H300pakeHHEM?

Omeem: M.
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9. [OBenup pasrisaneIBacT Yepes Jymy ILIOCKYKO LETIOUKY, JEXKAIIYIO HA
CToJIe, AepXKa JIyIly IapalIienbHO cToy. JJHaMerp KaXaoro U3 3BeHb-
€B KQXETCS €My YBEIHYEHHBIM B 2 pa3a. Bo ckoibko pa3 mpu 3ToM
H3MEHSETCS KaXKyILascs TOJIHHA HEMOYKH?

Omeem:

10. Ha xakoM paccTOSHHHM OT pacCEHBaIOILEH JIMH3b! HAXOAUTCA H300pa-
XeHHe (OHAPHKA, €CITH OH PaCIONOXKEH Ha PaCCTOSHHH, PaBHOM Ye-
ThIpeM GOKycHBIM paccTosHUAM F atoit nuu3el? Kakoe 310 M300pa-

)KeHue?
1) peiicTBHTENBHOE 3) f=08F
2) MHHMOE 4) f=1,33F

Omeem: [ [ ]

11. YKaxMTe HOMEp TOUKH, B KOTOpO# OyIeT HaxOOuThCs H300pakeHHe
IUTaMEHHU cBeuH (S) B cobuparoLeii JTuH3e (CM. puc. ).

S @

~0

Omeem:

12. VYuurens, He Haias O4YKOB, MPUONU3WII TETPaJb Ha DPacCTOSHHE
/=10 cM ot rna3. KakoBa ontHyeckas cwia ero oukoB? PaccrosiHue
HAWIY4LIETo 3peHUs CUYMTATh PaBHBIM 25 CM.

Omeem: JIITP.
13. IlpenMeTr HaxoAWTCSA Ha pacCTOSHUM 4F mepen NUH30M, 3aTeM JUH3Y
NepeMELLIAlOT, YMEHbIIas 3TO paccTosHHe B 2 pa3a. Uto mpousoiiger

C PacCTOSTHHEM OT H300paXXEHHs [0 JIMH3KI U JIMHEHHBIM YBEIHYEHH-
eM mpeamMera’?
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14.

15.

16.

17.

18.

19.

A) paccTosHHe OT H300paKeHHs [0 THH3bI 1) yBenuuuBaercs
b) nuHelHOE yBENHYEHHE MTpeaMeTa 2) yMeHbIIaeTcs
3) He H3MeHAETCH

Omeem: A b

PaccMmartpuBasi mpeMeT B COOHPAIOLIYIO JIMH3Y, ITOTY4aloT MHHMOE
u3obpaxenue, B 7 pa3 Goblliee caMoOro mnpeaMera, Ha PacCTOSHHH
40 cM ot nuH3bl. KakoBa onTuueckast CHjla JIHH3bI?

Omeem: JIaTp.

Kakoe yBenuyeHue craiia naet o6bEKTHB MPOEKTOpa ¢ (OKYCHBIM
paccrosiadeM F = 0,2 M, eciid 3KpaH yAalneH OoT oOBEKTHBa Ha pac-
crosiHge f = 3 M7

Omeem:

PaccrosiHue ot npeaMeTta 1o nepeaHero Gpokyca JHH3BI B 9 pa3 MeHb-
1€, YEM PACCTOSTHHE OT 3aJHET0 (PoKyca 10 H30OpakeHHs. Bo ckoib-
KO pa3 JMH3a YBEIHYHBAET NPEAMET?

Omeem:

Ha Bcro moBepxHocTh cobupaloiied JHMH3BI, HMEIOIIEH AHaMETp
D=5 cm u pokycHoe paccrosHue F = 25 cM, HampaBJieH My4OK JIy-
4el, napajuiesIbHBIX TJIaBHOH omnTHdeckod ocd. Ha xakom paccros-
HHHM OT JHH3K L HaJ0 MOCTaBUTH 3KPaH, YTOOBI MONYYHTH HA HEM
CBeTIIbIH Kpyr auaMeTpoM d = 10 cMm?

Omeem: M.

Habmioparens paccMatpuBaeT 4epe3 KOPOTKO(MOKYCHYIO JIMH3Y yna-
JICHHOE 3/laHH€, JepXa €€ Ha pacCTOsHHM 55 cM oT riasa. KakoBo
(OKYCHOE pacCTOSIHHE JIMH3bI, €CIH NPHU NEpEMELLIEHHH €€ K a3y Ha
25 cM BHOUMEIE pa3Mephl H300paKEHHS YBETHUUBAIOTCA BABOE?

Omeem: M.

Hcrounvk cBera Haxoautcs Ha paccrosHuu 90 cM ot 3kpaHa. ToHkas
cobHparoLIas JHH3a, PacroNoKeHHas MEXIY 3KPaHOM M HCTOYHHKOM,
JaeT 4eTKoe M300paXkeHHe HCTOYHHUKA Ha OKpaHe B IBYX NOJIOKEHHSX.
Ormpenenute GoKycHOE paccTOSHHE JIMH3bI, €CIH PACCTOSHHE MEXIY

. TIONIO)KEHHUAMH JIMH3BI, JAIOIMMHU YETKOE u300paxkeHue, 30 cM.
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20.

21.

22.

JlBa TOYEYHBIX HCTOYHHKA CBETa HAXOIATCA Ha PacCTOSHUM b = 16 cM
JApyr oT Apyra. Mex Iy HUMH Ha pacCTOSHMH d = 4 CM OT OJHOTO M3
HHMX MoMewleHa coOupatoinas nuu3a. [Ipu 3ToM H300paKeHHS 000HX
HCTOYHMKOB NOJYMHIMCh B OHOH M TOH e Touke. Haimure dokyc-
HO€ pacCTOSHHE JINH3BL.

Kakylo BbIEpXKY HYXHO [Jenath, (oTorpagupys INOrpyxeHHe

_ CIIOPTCMEHA B BOAY NPH IPbDKKE C BLIIIKK BbIcOTOH H = 10 M, ecin

JIOIyCTHUMas Pa3MBITOCTh H300paKeHHS Ha HEraTUBE He JODKHA Ipe-
BbiIaTh Ak =0,1 Mm?

doTtoannapaT ycTaHOBJIEH Ha paccTosHHU L = 20 M OT MecTa Horpy-
XeHHs, pokycHoe paccrosHHe 00bekTHBa F'= 5 M.

C noMOMIBIO JIMH3BI Ha 3KpaHe MONyYWId YeTKoe H300paKeHHe Iuta-
MEHH CBeuH, umeroLlee Beicoty H| = 15 cM. OToIBHHYB CBEYY OT JIMH-
36l Ha pacctosHue b = 1,5 cM U mepeaBHHYB BKpaH, MOTYYUITH YETKOE
U300paXKeHue TUTaMEeHH CBe4H, uMerotee Beicoty H, = 10 cM. Haitnu-
Te (POKYCHOE pacCTOsHHE F JIHH3BI, €CIIH BBICOTA CBEYH /1 = 2,5 cM.

§53. Korepenrnocrb. OnbiT FOHrra. -
HWnTepdepeHuun cBeTa U ee IpUMeHEHHE B TEXHHKe.

JAudpakuus ceera. {ucnepcus csera. [loaspusauus ceera

1.

270

Beibeprte ABa BEpHBIX yTBEP)KIACHHSI.
1) OnexTpoMarHuTHas BOJIHA MpEeACTaBAseT cobOHM pacnpocTpaHe-
HHe Konebanui £ u B, oHM B3aMMHO NepleHHKY/IApHBI U Iep-

HEHAHKY/ISIPHBI K HAMPaBJIEHHIO PaClpOCTPaHEH s BOJIHBIL.
2) DnexkTpoMarHuTHas BOJIHA MpEACTaBiIseT co0OH pacnpocTpaHe-
HHe KoneGaHuii E M B, OHM Napaule/bHbl HATIPABICHHIO Pac-
APOCTPaHEHUS BOJIHBI.
3) ®a3sl konebaHui EwuB MPOTHBOIIOJIOMKHBI.

4) a3pl konebanuii £ U B OIUHAKOBBI.

Omeem: I:l:]



Korna naGmionaercs siBneHue MHTEpOEPEHLUHMH 3JIEKTPOMArHMTHBIX
BOJIH?

1) npu ornbaHHHM BOJIHOH MPENSATCTBHIA

2) mpu pa3sfieJieHHH M MOCJEAYIONIEM CBEJCHHH CBETOBBIX JTy4Y€i,
HCXOIIHX M3 OJHOTO M TOTO JK€ UCTOYHHKA

3) npH HANOXEHHH KOT€PESHTHBIX BOJIH

4) TIpU HAJIOXXCHHH BOJIH OT CTIOHTAHHBIX HCTOYHHKOB H3Ty4ECHHA

- Omeem: I:l:l

B ueM COCTOHT siBiIEHHE qucniepcuu 6eaoro ceera?

1) B 3aBHCHMOCTH NOKa3aTe/Is NMPEIOMICHHA CBETa OT 4aCTOThI KO-
JeOaHuii (MM AJTUHBI BOJIHEI)

2) B orMbGaHHMH BOJHOH MpEMATCTBUH

3) B HaJIO)KEHUHU KOTEPEHTHBIX BOJIH

4) B paziokeHUH 6enoro cBera B CIIEKTP MPH MPETOMICHHH

Omeem: I:I:l

YeMm oObaACHAETCS

A) yMeHBIIEHHE HHTEHCHBHO- 1) mpu pacnpocTpaHeHHM IO-
CTH  DJIEKTPOMarHHTHBIX NEpEYHBIX BOJIH aMILTUTya
BOJH B HEKOTOPHIX TOYKAX BOJIHBI YMEHbIIIAaeTCS
IPOCTpPaHCTBa 10 CpaBHE- 2) o»Heprus MpeBpallaeTcs B
HHIO C MCXOAHBIMH MHTEH- JIpyTHE BHIBI, HAIIPUMEDP B
CHBHOCTAMHM KaXIOH u3 TEIUIOBYIO
HHTEPPEPUPYIOLIUX BOJIH, 3) sHeprus pacceuBaerci B

b) yMeHblIeHHE HWHTEHCHBHO- BaKyyme
CTH 3JIEKTPOMar HUTHOH 4) »sHeprus BOJIH mepepacnpe-
BOJIHBI IIPH  yBETHYECHHU ZleNnsercs B NpOCTPaHCTBE

paccTOsiHUA OT HCTOYHHKA?

Omeem: A b

JIBa MCTOYHHKA CBETa H3/Ty4aloT JIEKTPOMATHUTHBIE BOJIHBI C 4aCTO-
tami v, =5-10" Tuu v, =2-10" Tu. Yemy paBHO OTHOLIEHHE ATHH

BOJIH A /A, B Bakyyme?

Omeem:
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6. PasHocTs X042 ABYX HHTEP(EPHPYIOLIHMX BOJH MOHOXPOMATHYECKO-
ro CBETa paBHA YETBEPTH JJIMHBI BOJHBL. Omnpenenure pasHOCTh ¢a3
KoJ1IeOaHH.

Omeem: pan.
7. Ha pucyske nokasan rpadMk kone6aHHi CHIIBI TOKa B KosebarTelb-

HOM KOHType ¢ aHTeHHoH. Omnpeienure NJIMHY 3JIEKTPOMAarHUTHOM
BOJIHBI, H3]Ty4a€MOH aHTCHHOH.

LAA ,
1,25 ;
)
1,20 >
2 \a] 6 \ 8 £,10°¢
1,15
Omeem: M.

8. Ha mudpakimoHHyto peuietky ¢ nepuoiaoM d = 4 MKM HOpMalbHO
najgaeT CBeTOBO# my4ok ¢ gmuHoM BonHbl A = 0,7 MxM. Ilox kakum
YTJIOM HaGIOJaeTcs TPETHIH MaKCUMyM?

Omeem: rpam.

9. Ilnockomonapu3OBaHHBINA CBET NMPOXOAMT YEPE3 CHCTEMY MOJApH3a-
TOP—aHAJIM3aTOP, MIOCKOCTH NOISAPHU3aLHMH KOTOPBIX CKPELIEHBI MOJ
yriom 30° mpyr k apyry. Kakos yron Mexay HanpaBiI€HHEM pacpo-
CTpaHEeHHMS BBHIXOISLIECrO CBETa W HANpaBICHHUEM BEKTOpA MHIYKUHH
MarHuTHOro nons?

Omeem: °.

10. B HexoTOpyK0 TOYKY NPOCTPAaHCTBA NPUXOOMT M3MYUYEHHE OT JIBYX
HCTOYHHKOB C ONTHYECKOH pa3HOCTBIO xona 1,8 MKkM. YKaxkure JBa
BEPHBIX YTBEPXKICHHA 00 HHTEHCHBHOCTH CBETA B 3TOM TOYKE C JJIH-

HO#1 BOJIHBI
A) 600 um, 1) ycunurcs
B) 400 um. 2) ocnabHeT

3) He U3MEHHUTCA

Omeem: A b

272



1.

MOHOXpPOMAaTHYECKUH CBET MPOXOAMT Yepe3 OTBEPCTHE B HEMPO-

3payHOM 3KpaHe (CM. pHcC.).

Kaxo# u3 rpadukoB COOTBETCTBYET 3aBUCHMOCTH TLIOTHOCTH 110TOKA
3Hepruu W B Touke S OT qUaMeTpa oTBepCcTHA d ?

o O B

12.

13.

1) 2) 3)

Omeem: I——_—l

4)

YCTaHOBHTE COOTBETCTBHE MEXKIY ONUCAaHHEM (PH3HUECKOTO SBICHUA

H €0 Ha3BAHHECM.

OIIMCAHUE .

A) CcIOXEHHE KOTEPEHTHBIX BOJIH, Pe3yilb-
TaTOM KoToporo Oyzaer mepepacnpene-
JICHHE SHEPTUHU

b) oTkIOHeHME BOJHBI OT MPAMOJHHEH-
HOT'O paclpOCTPaHEHHUs MPH MPOXOXK-
JE€HHH 4Yepe3 Mallble OTBEPCTHA M OTH-
6aHue BOJHOH MalbIX NPENSTCTBHH

Omeem: A b

SBJIEHUE

1))
2)
3)
4)

Iudpakuus
HONSPHU3AIUA
JHUCTIEPCHS
HHTEphEPEHIHA

MoHoxpoMaTtHueckHii cBeT uMeeT B Boae (n = 1,33) WTHHY BOJHBI
0,46 mxm. KakoBa nyiiHa BofHBI (MKM) B Bo3ayxe?

Omeem: MKM.
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14. HauMeHplIas 4acTOTa 3NMEKTPOMArHUTHBIX BOJIH, BOCIIPHHMMAEMBIX
I1a30M, IPU6IH3UTENBHO paBHa 4 - 10' ', Uemy paBHa miHHa 3THX
BOJIH B CTeKJIe (1T0Ka3aTeNb npeaoMIIeHHs crekna 1,56)?

Omeem: M.

15. Onpenenute yron OTKIOHEHHs JTy4eii 3eneHoro ceera (A = 550 M) B
CIIEKTPE TEPBOrO MOPAAKA, MOJYYEHHOM C MOMOIIBIO AH(PaKLHOH-
HOH pelIeTKH, nepuoa Kotopoit pasex 0,02 MM.

Omeem: °

16. Onpenenure MIHHY BOJHBI (B HM) IS JIHHHH B AUQPPAKIIMOHHOM
CIIEKTPE TPEThErO MOpsaKa, COBMAAAIOIEH C JIHHHEH CIEKTpa 4er-
BEPTOTO NOPSAKA C JJTMHOM BOJIHBI 510 HM.

Omeem: HM.

17. Ha 3KpaH OT TOYCYHOI0 HCTOYHHKA, HAXOOALICTOCA OT 3KpaHa Ha
OOJNIBILIOM pacCTOAHHHM, MAZAET CBET ¢ JUIMHOH BOJIHBI 580 HM. B 3k-
paHe UMCIOTCA ABE MapasuiC/IbHbIC HIE/IH HA paCCTOSIHUH 10_4 M OAHAa
oT gpyroil. Onpenenure pacCTOSIHUE MEXIY ABYMS COCEAHHMH IO-
JIocCaMH HHTep(bepeHImOHHblx MaKCHMYMOB MaJIbIX IOPSAJKOB, Ha-
OMonaeMbIX Ha OPYroM 3KpaHe, pacrojiOKEHHOM Mapajuie/IbHO Hep-
BOMY Ha pacCTOAHHUH 1 M oT Hero.

18. VYcraHoBka Ui moay4yeHus kojiel HpioToHa ocBeliaeTcs nagaiomum
HOPMaJIbHO MOHOXPOMAaTHYECKHM CBETOM (CM. PHC.).

e — e ———— —

Panuyc » 4erBepTOro TEMHOro KojbLa, HabnoNaeMOro B OTPaKEH-
HOM cBete, paBeH 4 MM. Haiinute nyiMHy BOJHBI (B HM) MaJaKOLIET0
CBETa, €CJIM paJHyC KPHBH3HBI JIMH3EL R = 8 M.
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19.

20.

1.

Ha nudpakimonHyto peetky ¢ nepHonoM d = 0,01 MM HOpMaIBHO K
MOBEPXHOCTH PELIETKH MajiaeT NnapawieibHbli My40K MOHOXPOMATH-
4ECKOro CBeTa ¢ AIMHOH BomHbl A = 600 HM. 3a penieTkoH, nmapai-
JIEJBHO €€ TUIOCKOCTH, pacrojiokeHa TOHKas coOMpalolas JIMH3A C
¢boKycHBIM paccTosiHdeM F = 5 cM. UeMy paBHO pacCTOSHME (B MM)
MEXIy MaKCUMyMaMH MEePBOro U BTOPOro MOPsAKOB HA JKpaHe, pac-
TIOJIOEHHOM B (POKATBHOM IJIOCKOCTH JIHH3BI?

IMapauienbHbli My40K CBETa C JUIMHOW BOJHBI A HOPMAIBHO MajaeTt
Ha OCHOBaHHE OWUMPH3MBI C MajbIMH NPEJTOMIIOIHMH YIIaMH O

(8 pan) (cM. puc.).

IMokazarens NpeIoOMIIEHHsS CTEKIIa MPU3MEI paBeH #. 3a MpH3MOH na-
pajUIeIbHO €€ OCHOBAaHHIO PaCIONOXKEH JKpaH, Ha KOTOPOM BH/HA
uHTepdepeHIMOHHAs KapTuHa. Haiimure mupuHy HHTEpGhEPEHLIMOH-
HBIX MOJIOC.

§54. Ji1eKTpOMarHMTHOE H3JIy4eHHe Pa3HbIX AHANA30HOB

ATHH BOJIH. CBojicTBa M IpaKkTHYeCKOe IPHMEHeHHe
ITHX H3JIy4YeHHH

Bri0epute nBa BEpHBIX yTBEPIKACHHS.

1) PanuocBsi3b MOXHO OCYIIECTBHTh Ha O4€Hb OOJIBLIMX paccTosi-
HHSX 32 CUET OTPKEHHUS PATOBOIH OT HOHOCGEPH! H 3EMIIH.

2) PagMoCBs3b MOKHO OCYIIECTBHTB Ha OYEHb OOIBIIHX pPaccTos-
HUSX 3a c4eT AUpaKIMH pagHOBOJIH.

3) Ilpu HanoXeHHMH paXHOBOJH Pa3MYHBIX JHANa30HOB CHTHAN He
HCKaXaeTcsl M3-3a HEKOTEPEHTHOCTH BOJIH.

4) PapuocBsi3b MOKHO OCYIIECTBMTH Ha O4YeHb OOJNBILMX paccTos-
HHSX 3a CYET NOJSIPH3aLMH PaJHOBOIIH.

Omeem: I:[:‘
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Kakue u3 HHXEIICPEYHCICHHBIX BOJH UMCIOT

A) HaMMEHBIIYI0 CKOpPOCTh 1) BuauMBIH cBET
pacrpocTpaHeHHus B Ba- 2) pEHTTeHOBCKOE M3Ty4eHHe
KyyMe, 3) ynbTPaKOPOTKHE PaJHOBOJIHBI

b) Haumenswyro  anuHy 4) cxOpOCTH  pacnpoCTpaHEeHHs
BOJIHBI? BCeX IEPEYUCIEHHBIX BOIH

OJIMHAKOBBI

Omeem: A b

Kakue quana3oHs! JJHH BOJIH HMEET

A) undpaxpacHoe wuzIyde- 1) 1mMM—770 M
HHE, 2) 770 um — 380 uM

b) peHtreHoBckoe wuanyye- 3) 380 uM — 10 M
HHe? 4) 10 M — 107 1M

Omeem: A b

BriGepHTe fiBa BEpHBIX YTBEPXKICHHA.

1) Conneunblii cBeT mpeacTaBnsieT coOOH 3JIEKTPOMAarHMTHHIE BOJI-
Hbl, KOTOPBIE TUIOCKOIIOISIPU30BAHbI,

2) JlazepHoe uW3nyueHHe MpeACTaB/seT COOOH 3TEKTPOMArHUTHbIE
BOJIHBI, KOTOpBIE CepHYECKH MTOISAPH3OBAHBI.

3) ConHeuHsl#t cBeT mpeacTaBiaeT co0OH 3IEKTPOMarHUTHLIE BOJI-
HBI, KOTOpbIE HE MOJIIPU3OBAHEL.

4) JlazepHoe M3MyueHHe NpeAcTaBifeT cOOOH 3NMEKTPOMAarHUTHbBIE
BOJIHBI, KOTOPBIE IUIOCKOMOIAPH30BAHEI.

Omeem: :]:I

Kakoe wu3 NCPCYHCIICHHBIX HHXC 3JICKTPOMArHMTHBIX I/ISJIy‘leHHﬁ
HMEECT

A) HauOonblIyl0  AJHHY 1) u3nyyeHHe BUAUMOrO CIEKTpa
BOJIHBI, 2) paauoBOJIHBI

B) Haubonpuryto  MpoOHH- 3) peHTreHOBCKOE H3Ny4yeHHUe
KaloLLyIo CIIOCOOHOCTR? 4) yneTpadHONETOBOE H3TyYEeHHE

Omeem: A b




BriGepHTe 1Ba BEPHBIX YTBEPKICHHS.

1) PanuoBONHBI HCITYCKatOTCH HAarPETHIM O BBHICOKOH TeMIlepaTyphl
TBEPIBIM TEJIOM.

2) PeHTreHOBCKOE M3ITy4YeHHE BO3HUKAET MPU PE3KOM TOPMOMKECHHH
OBICTPBIX DNIEKTPOHOB.

3) HudpakpacHOe H3NydeHHE HCITYCKAETCd BCEMH HArpETBIMHM Te-
JaMH.

4) BuauMoe u3nydeHHe HCITYCKAeTCs JTIOObIM HarpeThIM TEJIOM.

Omeem: I:[:l

Beibepure 1Ba BEpHBIX YTBEPKICHHA.

1) VYipTpaduoneroBoe u3nyueHHE HCITYCKAETCA HArpeTsiM J0
6onbLIOMH TeMIepaTyphbl TBEPIbIM TEIOM.

2) HudpakpacHoe H3TyueHHEe BO3HHUKAET MPH PE3KOM TOPMOXKEHHH
OBICTpBIX 3JIEKTPOHOB.

3) PenTreHoBCKOE H3Ty4YeHHE HCITYCKAETCS HAPETHIM [a30M.

4) T'aMMma-Tyyd HCIYCKalOTCS B pe3ynbTaTe pPagHOaKTHBHOIO pac-
naja.

Omeem: |_—_|:|

Kakue crexkTpel M31y4eHHil JAlOT HarpeTble Teja, HaXOIsIUHECd B
TBEPAOM, JKHJKOM H ra3000pa3sHOM aTOMapHOM COCTOSIHHH?

COCTOSHHUE TEJI CTIEKTPBI U3JTYUEHUI
A) TBepmoe COCTOsHHE . 1) HempepbIBHBIH CIIEKTP
b) xnaxoe cocrosHue -~ 2) nMHeWYaTHIA CIEKTp
B) rasoobpasnoe aTtomapHoe 3) rnonocathlii criekTp
COCTOSIHHE .

Omeem: A b B

CriekTp NoMy4eH ¢ NOMOLBIO JHPAKLHOHHOM PEETKH C EPHOAOM
22 MkM. JIudpakUHOHHBIH# MaKCHMYM BTOPOrO TMOpSAIKa HaXOAHTCA
Ha PacCTOSIHMM 5 CM OT LIEHTPAJBbHOIO U Ha PacCTOSAHHH 1 M OT pe-
weTtk. OnpeaenuTe JUIMHY CBETOBOMH BOJIHBI.

Omeem: M.
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10.

11.

278

C KakoH CKOpPOCTBIO IOCTHTalOT 3JIEKTPOHBI aHOA PEHTIE€HOBCKOM
Tpy6KH, paboraromeii npu HanpsbkeHnn 50 kB?

Omeem: M/c.

Haunbonbias anMHa BOJNHBI 3JIEKTPOMArHWTHOTO H3Iy4€HMs, BOC-
IPUHUMAEMOr0 IJIa30M 4eloBeKa, MpUOaU3uTENbHO paBHa 750 HM.
YeMy paBHa [UIMHA 3THX BOJIH B CTeKJe (IIOKa3aTeib IPEOMIICHUSL
crexna 1,56)?

§55. OCHOBBI CIEHHAILHON TEOPHH OTHOCHTEILHOCTH

Kaxue u3 npHBEICHHBIX HUXKE YTBEPXKIEHHH AB/SIOTCS NOCTY/IaTaMH
CreLHanbHOH TEOPHH OTHOCHTEIBHOCTH?

1) Bce npoueccsl NpHPOABI IPOTEKAIOT OAWHAKOBO B JI000H cHCTe-
Me oTcyera.

2) Tonbko MeXaHHYECKHE HABIECHHUS MPOTEKAIT OJHHAKOBO BO BCEX
WHEPLUHATBHBIX CHCTEMAX OTCUETA.

3) Bce npoueccsl mpHpoasl MPOTEKAIOT OJHHAKOBO BO BCEX HHEP-
LIHAJIbHBIX CHCTEMAX OTCYETA.

4) CkopocTh CBETa B BAKyyMe HE 3aBHCHT OT CKOPOCTH ABHXKEHHS
HCTOYHHKA U HaOmoAaTes. \

Omeem: l:]::]

Kakue u3 NPpHUBCACHHBIX HHXKE _‘/TBCp)K}ICHI/Iﬁ CIIpaBC,IUIHBbI?

1) CxopocThb cBeTa B BakyyMe€ OJWHAKOBA BO BCEX HHEPLMAIbHBIX
CHCTEMax OTcYeTa.

2) CkopocTh CBETa B BaKyyMe 3aBHCHUT OT CKOPOCTH IBHXXEHHS HC-
TOYHHKA.

3) CkopocTb cBeTa B BaKyyMe€ 3aBHCHUT OT CKOPOCTH JIBHXXEHHS Ha-
6mromaTers.

4) CkopocTh CBETa B BaKyyMe€ SBJISETCH MAKCHMaJIbHO BO3MOMKHOM
CKOPOCTBIO JUIS JIHOOBIX MaTepHaIbHBIX OOBEKTOB.

Omeem: |:]:|

JlBa 3mexkTpoHa, UCHyLIEHHBIE OJHOBPEMEHHO PaJHOAKTHBHBLIM Be-
IIECTBOM, JBIKYTCS B MPOTHBOMONOXHBIX HAMPABJICHHUAX CO CKOPO-
ctamu 0,6 ¢ oTHOCHTENBHO HabmoaaTens B naboparopuu. Hackonbko
YBEJIHYMTCS PacCTOSHHE MEXIY IEKTPOHAMH B J1aOOpaTOpHOH CHC-
Teme oTcyera yepe3 f = 1 ¢?

Omeem: M.



4. CrepxeHb THHOM 20 CM NOKOHMTCS B HEKOTOPOH HHEPLMAILHOHN CHC-
TeMe orcyera. YeMy paBHa ero JUIMHA B APYTOi MHEPLMATIBHOM CHCTe-
Me OTCYETa, IBIKYLICHCS OTHOCHTE/BHO NepBo#i co ckopocTsio 0,6 ¢?

Omeem: M.

5. Ha xakoM pHCYHKe TipuBeZieH rpaduK 3aBHCUMOCTH ITOJHOH SHEPIHH
€ 2JIEKTPOHA OT €r0 CKOPOCTH L?

€ € EA €
v, -
1 I -
: | |
| |
! SR >
0 > O 0 > 0 v

1)) 2) 3) 4)

Omeem: E

6. Ha Teno Maccoit m B HEKOTOPBI MOMEHT BPEMEHH HauMHAET IECHCT-
BOBaTb IOCTOsIHHAA cWia. Jlo KakMX NpeleNbHbIX 3HAUYCHHUH MOIyT
YBEJIHYHMBAThLCS €70 KHHETHYECKAs JHEPTHA U HMITYJIbC?

1) no 2mc*

2) nomc*

3) momc

4) 10 6eCKOHEUYHOCTH

KHHETHYCCKaA SHCPIrus HMITYJIBC

7. Ckopoctp anektpona 180 000 kM/c. Bo ckolbKO pa3 ero KHHeTHYe-
CKasl SHEPrus MEHbIIE SHEPrHH MOKOA?

Omeem:

8. Teno xakoit Maccel ynanochk Ob1 MOJHATH Ha BeicoTy 180 M 3a cuer
SHEPTUH NIPH MOJHOM IIPEBPAILEHHH 2 T MACCHI B SHEPTHIO?

Omeem: KT.

16
9. DHeprus nokoserocs Tena 27 + 10 Jbk. KakoBa Macca 3toro tena?

Omeem: KT.
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10. U3 cepenunsl BaroHa JUIMHOM 27 M, JBHXYILETOCA CO CKOPOCTBIO
54 kM/4, NylIEHBI OHOBPEMEHHO [Ba CBETOBbIX CHTHAIA: OJHMH IO
HaNpaBJIEHHIO JBWKEHUS BaroHa, a Jpyrod B MPOTHBOIOIOXHYIO
cropoHy. HalanTe BpeMs NpOXOXIEHHS CHTHaNa [0 3aIHEeH CTEHKH
BaroHa B CHCTEME OTCUETA «BaroH».

Omeem: M/c.

11. C KakoH CKOpOCTBIO JOCTHTalOT 3JIEKTPOHbI aHOAA PEHTTEHOBCKOM
TpyOKH, pabGoraroieii npu Hanpspkenud 80 xB? Pemurte 3agauy c
YYETOM PENATUBUCTCKOHN MOMpPaBKH M HaiuTe MPOLEHT OIIHMOKH MpH
pacyeTe, NPOH3BEAECHHOM M0 KJIACCHYECKHUM (opMyiaM.

12. Haiigure B cucTeMe OTcueTa, CBA3aHHOM ¢ HEMOABWKHBIM Habloaa-
TeNleM, HaUMEHBIUKH Yrojl MEXAy AHarOHa/LIMM KBaJpaTa, JABHXKY-
1erocs ¢o ckopocTbio 0,9c B HanpasieHuH, TePIEHINKYIAPHOM OfI-
HOHM M3 €r0 CTOPOH.
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KBAHTOBASI ®PU3UKA

— ]

KopnyckyasipHO-BOJIHOBO# XyaJIH3M

§56. I'unore3a [lnanka. ®OTOHBI H HX CBOHCTBA.
@oTo3eKTpuYecKkHii IPPEKT U ero 3aKoHbI

1. Kakoe U3 MpHBEAEHHBIX HIDKE BBIpOKEHHUI Haubosee TOYHO ompene-
JseT CBOHCTBA poToHA?

1) Yacrtuua asrxercs ¢ 60abLIOH CKOPOCTEIO.

2) Yacruiua ABIKETCA CO CKOPOCTBIO CBETa B BaKyyMe.
3) Macca nokos YacTHIBI OTIHMYHA OT HyJIA.

4) Macca nokos 4acTHIIBI paBHA HYJIIO.

Omeem:

2. Kak Ha3biBaeTcsa KOG HUIHEHT NPONOPIHOHATBHOCTH MEXKTY

A) sHeprueil kBaHTa M yacToToii = 1) mocrosHHas BonblimaHa
3NeKTPOMAarHUTHOTO  U3Tyue- 2) nocrosHHas [InaHka
HHS, 3) nocrosHHas Papanes

B) sHeprueil mocTymartenapHOro 4) mnocroaHHas PunGepra

JABH)KCHHSL MOJICKYJI U TEMIIC-
parypoii raza?

Omeem: A b

3. Beibepure aBa BepHbIX yTBepkAeHUS. Ecnu B ombiTe o Habmone-
HMI0 (oTodddexTa yMeHBUIAIOT UHTEHCHBHOCTh NAJAIOLIETO CBETA
NOCTOSHHOH JJTMHBI BOJIHBI, TO

1) doToTOK HACHILIEHHS YBETHYHBAECTCH

2) ¢oTOTOK HACHIIICHHA YMEHBIIAETCS, 8 MAKCUMAJIbHAs KHHETHYe-
CKasi PHeprus He H3MEeHsAEeTCA

3) Moayib 3alepPXKUBAIOILErO (HOTOIIEKTPOHE! HANPKEHUA HE H3-
MEHAETCA

4) wu3MeHAECTCA TOJNBKO MAaKCHMaJIbHAajA KHHeTH4YecKas JHeprua ¢o-
TORJICKTPOHOB

Omeem: [:I:'
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4. Ha ckonpKO H3MEHHTCS SHEPTHs aTOMa BOAOPO/IA [IPH HITYyYEHHH UM
dorona ¢ mmHoii BomHel 4,68 107 M? (h=6,63 - 10734II)K °C;
c=3-10"M/c?)

Omegem: Hox.
5. Kakoi u3 rpagukoB COOTBETCTBYET 3aBHCHMOCTH MAaKCHMAJbHOMN

KHHETHYECKOH dHEprHH (OTOIEKTPOHOB OT FHEPTHH NMAJAKOILMX Ha
BEIECTBO POTOHOB?

E E, E, Eg

A .

0 ,; 0 w0
) 2) 3) 4)
Omeem: :I

6. TloBepxHocTh Tena ¢ paboToli BeIxoga 4 ocBelaeTcs MOHOXPOMATH-
YECKHM CBETOM C YaCTOTOM Vv, TIPH 3TOM BBIPHIBAIOTCA (HOTOIIEKTPO-
HBI C KMHeTUYecKoi sHeprued E,. Urto onpenenser

A) pasHocTb (hv — A), 1) cpenHIO0 KMHETHYECKYIO IHEPTHIO
b) pasnocts (hv — E,)? ¢$oTo3NeKTpOHa
2) paboty BbIX0a HOTOINEKTPOHA
3) MakCHMAIbHYIO KMHETHYECKYIO
9HEPrui0 POTONIEKTPOHA
4) sHepruio $GOTO3NEKTPOHA

Omeem: A b

7. Kaxas Touka BONBT-aMIEepHON XapaKTEpHCTHKH BaKyyMHOro (orose-
MEHTA (CM. PHC.) COOTBETCTBYET COCTOSHUIO, KOTZIa BCE (POTORNEKTPOHE,
BbUICTAIOLIME 1O ACHCTBHEM CBETA M3 KaTo/1a, JOCTHIaloT aHoaa?

Cy
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10.

1.

Kak H3MeHHTCS CKOPOCTb (POTOITEKTPOHOB

A) npu yMEHBIIEHUH THHBI 1) yBenmuutcs
BOJIHBI O0JTYYaIOLIEro CBETA, 2) yMEHBIHUTCS
B) mpu yBenuyeHHH paboOTHI 3) He U3MEHHTCH
BbIXoza? 4) 3aBHCHT OT SHEPIHH CBETa

Omeem: A b

Kak M3MEHMTCA MaKCHMajibHas KHHETHYECKas 3HEPrus JJIEKTPOHOB,
BBIPBIBACMBIX C IIOBEPXHOCTH KaTOAda ITPH IOIVIOLIEHHH UM H3JTYUC€HHS,

A) TpH YBEIMYEHHH OCBELIEH- 1) He u3MeHHUTCH
HOCTH IUIaCTHHBI B 2 pa3a, 2) yBeJH4YHTCA B 2 paza
b) nmpu yBenvueHHHM 4acTOTHI 3) yBenuuurcs bonee yeM
H3JTy4deHHs B 2 pa3za? B 2 paza
4) yBeIHYHUTCA MEHEE YeM
B 2 pa3a

Omeem: A b

Kak HM3MEHHTCA MaKcHMajbHas KMHETHYECKas SHEPrHsa JJIEKTPOHOB,
BBIPBIBAEMBIX C TIOBEPXHOCTH KaTO4a IIPH NOIJIOIEHHH HM H3TYYCHHA, '

A) NpH yMEHBUIEHHH JIHHBI 1) ymeHpmHTCA
BOJIHBI HTy4YEHH B 2 pa3a, 2) yBenuuuTcs B 2 pasa
b) nmpu yBenuyeHuu paGoOTHI 3) yBemnuuTcs Gonee YeM
BbIxoza? B 2 paza
4) yBeNIHYHUTCA MEHee YeM
'~ B2pasa

Omeem: A b

Yemy paBHa paboTa BIXOAa [Uls MaTepuaja IIApHKa, €CIM IpH He-
NpepLIBHOM 00dyYyeHHH IIapuka (OTOHAMH C DHepruei, mpesbi-
mIaromeH B 4 paza pabory BbIXOAa, YCTAHOBHBINMIHCS Ha MIAPHKe MO-
TeHHUaJ paBeH ¢ = 1,5 B?

Omeem: 3B.
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12

13.

14,

15.

OHeprHs (OTOHOB B 5 pa3 mpeBsillaeT paboTy BbIXOAA 3JIEKTPOHOB
13 MaTepuana karoga. CKONbKO NPOLEHTOB OT 3HEPTrHH (POTOHOB CO-
CTaBJIIET MaKCHMaJIbHAs KMHETHUYECKAask 3HEPrUs 3JIEKTPOHOB, BblIe-
TaloNHMX U3 Katoaa?

Omeem: %.

Ha pucyHke u3o0paxeHa 3aBHCHMOCTh TOKa (OTO2/IEKTPOHOB B Ba-
KYYMHOM ()OTO3/1€MEHTE OT HANPSDKEHHS, IPUI0KEHHOTO MEXAY Ka-
TOJOM M aHOZOM. Y CTaHOBHUTE COOTBETCTBHE MEKAY (PH3HUECKOH Be-
JHYUHOMN U €€ YHCIIOBBIM 3HAYCHHEM.

I, MA 1}
1 <+
0,5 +
% A
-1 5 3 UB
OU3NYECKASA BEJIMUMHA YUCJIOBOE 3HAUEHUE
A) TOK HaCHIIEHHSA 1) 0,5MA
b) 3anepxusatomee 2) 1mMA
HamnpsXeHUE 3) 3B
4 -1B .

Omeem: | A b

CkonbKO POTOHOB M3JTy4eHHA C [UTHHON BOJIHBI A = 520 HM B Bakyy-
Me OyayT uMerthb 3Hepruro W= 107 Jix?

Omeem:

v -1
Onpenennte Maccy $HOTOHa ¢ UTHHOI BoaHb A = 1,6 <10 Ou.

Omeem: KT.

16. [lo naHHBIM NpeABLIYLIEH 3a1a4H ONPEIEIHTE UMIYIbC QOTOHA.

Omeem: KT - M/C.
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17.

18.

19.

20.

21.

22,

CxoJibkO (JOTOHOB MCITYCKaeT HCTOYHHK CBETa 3a BpeMsl ¢t = 2 ¢, €ClH
cpenHss [UTMHA BOJHBI uanydeHus A = 0,6 mxMm, KIIJ ucrounuka
N = 18%, a norpebasemas or ceti MowHocTh P = 0,2 kBt?

Omeem:

KpacHas rpanuua ¢oroaddekra ans MarepHana katoja 3 - 10" I'u
Yemy paBHa paboTa BBIX0Aa 1S 3TOTO MaTepHaia?

Omeaem: k.

HO YCJIOBHIO npenbmymeﬁ 3aJlayHu onpe;lenme 3a;lep>KHBalomee Ha-
npﬂxcem{e npu IOTJIOMECHHH OJAaHHBIM KaTOoJAOM H3J]y‘lele{ﬂ C 4acTto-
Toi 6 - 10" ',

Omeem: B.

B cpeme pacnpoctpaHsercs CBET, HMEIOWHMA JUIMHY —BOJIHBI
_ -19

A =6+ 10" cM u sHepruio kBanTa E =22 - 107" Jlx. Onpenemute

abCOMIOTHEIH MOKa3aTeNb NPENOMIIEHHS CPEIbL.

®OTORJIEKTPOHBI, BHIIECTAIOLIME H3 METAIUIMYECKOH ILNAacTHHBI, TOp-
MO3STCS BHEIIHUM 3JIEKTPHYECKHM noneM. ILiacTHHa ocBellieHa cBe-
TOM, 3Heprus GoToHOB KoToporo pasHa 3 3B. Ha pucyHke npuseicH
rpauk 3aBUCHMOCTH HOTOTOKA OT HANPSDKEHHS MEXLY [LIACTHHAMH,
co3JaBaeMoro BHelrHuM noneM. Onpenenurte paboTy BbIXOAA €K~
TPOHa.

1,10°A 4

N

—_ W A
/]

wy

04 0,8 U,
Omeem: 3B.

IToBepxHOCTH HEKOTOPOI'O METAILIA MOOYEPEIHO OCBELIAIOT CBETOM C
JUTMHAMH BONH 350 HM 1 450 uM. ITpu 3TOM MaKCHMAJIbHBIE CKOPO-
cTH (OTO3EKTPOHOB OTIMYalOTCA B 2 pa3a. KakoBa pabora Bpixona
a51eKTpoHOB (3B) s 3T0ro0 MeTana?
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23.
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Hns m3amepenus mocrosnHoi [lnanka xatom K BakyymHoro ¢oro-
3NIEMEHTAa OCBELIA0T MOHOXPOMAaTHYECKHM CBETOM (CM. pHC.).

A
K Al
— )
1\ R
1 |
g‘l'l

ITpu mntiHe BodHBI A = 628 HM TOK (H)OTOIIEKTPOHOB MpPEKpaLAETCH,
€CJIM B LIelb MeXAy KatoaoM K ¥ aHooM A BKITIOYHMTL UCTOYHHMK 3a-
JIEP)KUBAIOILIErO HanpspkeHUs U, He MeHbllle onpeaeNeHHON BeTHyH-
Hel. IIpy yBenuyeHHH JUTHHBI BOJHBI CBeTa Ha 25% 3alepuBaloliee
HamnpskeHue MeHbiie Ha 0,4 B. Onpenenure nmocrosHHyto [Inanka.

§57. I'nnoresa ae bpoias.
KopnyckyisipHo-B0O1HOBOM 1yanu3im

3a cyeT KaKOH 3HEPrHH OCYIIECTBIAETCA

A) TemnoBoe 1) 3a cyeT KHHETHYECKOH 3HEPruH Najaro-
U3Ty4YeHHe IIMX HA METAJUT 3JIEKTPOHOB
MeTajlia, 2) 3a cyeT HOTEHIMAJILHON SHEPru MeTan-
B) pentrexHos- JIMYECKOTO Tena
cKoe 3) 3acuer AAepHOM 3HEpruM MeTajuia
u3nyyenue? 4) 3a cyeT BHYTPEHHEH SHEPruM MeTajia

Omeem: A b

PaccMarpuBaroTcsa 3 OAMHAKOBHIX Teja, OTJIHYAKOLIMECS MO LBETY:
abCcoMOTHO YepHOE, KpacHoe, Oeoe. Temmeparypa Ten OJMHAKOBA.
WHTEHCHUBHOCTD TEMJIOBOIO U3JIy4YeHHs KaKoro U3 Tel

A) HaubosbIuas, [) abCcomoTHO YepHOro
b) Haumensmas? 2) KpacHOro
3) 6enoro

4) HHTEHCHBHOCTH TEIUIOBOIO H3ITy4EHHS
NpH PaBHOM TeMIepaType OJHHAKOBa

Omeem: A b




Ckonbko OTOHOB 3a | ¢ MCITyCKaeT HCTOMHHK YIbTpa(uOIeTOBOro
15
u3ny4yeHus MolHocThio 40 BT, eciin yacroTa Haaydenus 3 - 107 ['u?

Omeem: - 10",

ITy4ok 3/1€KTPOHOB, NpOHAA uepe3 Y3KYIO IHeNb, CO3AET TaKYIO XKe
AMGPAKLMOHHYIO KapTHHY, K&K M MOHOXPOMATHUYECKOE H3ITyYEHHE C
A =55 HM. YeMy paBHa CKOPOCTB 3JIEKTPOHOB B ITy4Ke?

Omeem: KM/C.

BriGepuTe nBa BEpHBIX yTBEPXKIACHHUS.

1) Omneprus u3mydeHus aGCONIOTHO YEPHOIO Tella BHAYaJle PacTeT ¢
YBEJIHYEHHEM JUTHHBI BOJIHBI. ,

2) OHeprus U3Ty4eHHs NPSIMO NPONOPLUHMOHAILHA JJIHHE BOJHEL

3) OHeprus u3My4YeHHst 0OpPaTHO MPOMOPLHHOHAILHA JIJIMHE BOJIHBL

4) DOHeprus u3TydeHHs aGCOMIOTHO YEPHOTO Teia C yBEIHUYEHHEM
JUTHHBI BOJIHBL, TPOHAS Yepe3 MaKCUMYM, YOLIBA€T.

Omeem: l:l:l

Bo cKo/IbKO pa3 yMeHbIIHIACh TeMIeparypa abCoMFOTHO YEPHOTO Te-
J1a, €CJIH MOIHOCTB €T0 H3Ty4eHHs YMEHBIINIIAch B 16 pa3?

Omeem:

IIpH yMEHBIEHHH TEMIIEpPaTyphl HarpeToro Teia MakCHMYM MHTEH-
CHBHOCTH M3Ty4eHHS

1) cMmelaercs K MEHBILIMM 9aCTOTaM BOJIH

2) cMemnaercs K GONBIIMM YaCTOTaM BOJH

3) cMemaeTcs K MEHBILHM JJIMHAM BOJIH

4) cmemmaercs K GOJIBUINM JUTHHAM BOJIH

Omesem: |:[:|

Onpenennte IIHHY BOJIHBI 3EKTPOHA, 06JaAI0IIET0 KHHETHYECKOH
3Heprueu, paBHoi 1,26 - 1075 k.

Omeem: M.

JIyy nasepa momHocTei0 150 kBT majaer Ha MOMNOIAKOIIYIO MO-
BEPXHOCTb. KakoBa cHila CBETOBOIO JaBieHHs JIyua Ha 3Ty IIOBEPX-
HOCTB?

287



®duizuka aroma

§58. OnbiTet Pezepdopna no paccessHuio anbha-yacTuu.
Ilnanerapnasi Mogenn atoma. KBanToBbie nocryaarsl Bopa

288

BriGepHTe Ba BEpHBIX yTBEPKICHHS.

1) ATtoM HeliTpaneH.

2) ATOM UMeeT NOJIOKUTENBHBIN 3aps.

3) Ilourn Bcs Macca aToMa COCpeIoTOU€EHa B AIpe.

4) DnexTpoHBl ABHXKYTCS MO OpOMTaM BOKPYT si/pa MoOj AeHCTBHEM
TpaBUTALMOHHBIX CHJL.

Omeem: I::l

BriOepHTe B2 BepHBIX yTBEPKICHHSL.

1) OcHoBHas YacTh O-4acTHIl B ombiTe Pesepdopra pacceuBaaach
Ha yribl, 6oinbiune 90°.

2) OcHoOBHas 4acTh Ql-4acTHL MPOXOAUNA CKBO3b (DOJBErY, HE MEHSS
HallpaBJIeHHS.

3) MeHblas 9acTh O-4aCTHI IPOXOAHUIA CKBO3b (ONBTY, HE MEHSS
HarpaBeHHA.

4) MeHbInas 4yacTh (-4aCTHI] OTKJIOHSIACh Ha YTJibl, 6osbiune 90°,

Omeem: :‘:

KakoBa mpupoaa cuii, OTKIOHSIOLINX (-4aCTHIbl OT MPAMOJHHEH-
HBIX TpaeKTOpHii B onbiTe Pesepdopaa

A) Ha marble yTiibl, 1) rpaBUTalIOHHOE B3aUMOJAEHCTBHE
b) Ha Gonbiuue yriasi? 2) cnaboe B3aMMOJEHCTBHE

3) KyJIOHOBCKOE B3aUMOAEHCTBHE

4) smepHoe B3aUMoOAEicTBHE

Omeem: A b




4,

BriGepuTe 1Ba BEPHBIX YTBEPXKACHHUA.

1) ATOM HeifTpaseH, KOra Yuclo MPOTOHOB PABHO YHC/TY HEHTPOHOB.

2) AToM HeWTpasleH, KOT[a YHUCIO HEHTPOHOB PaBHO YHCIY 3JIEK-
TPOHOB.

3) ATOM HeHTpaieH, KQria YUCI0 MPOTOHOB PaBHO YHCHY 3JIEKTPOHOB.

4) Yucno mpoTOHOB PaBHO MOPAAKOBOMY HOMEDY AAHHOTO JJIEMEH-
Ta B Tabiue MeHzaeneesa.

Omeem: [:l:]

Kakoe u3 npuBeNeHHBIX HIKE BBICKA3bIBAHHH MPaBUJIbHO ONMCHIBAET
CMOCOOHOCTH aTOMOB K M3JY4Y€HHIO U MOTJIOIIEHHUIO JHEPTUH TIpH Ile-
pexojie MEXAY ABYMs PasIHYHBIMHM CTALIHOHAPHBIMH COCTOSIHUSAMH?

1) ATOM MOXET H31y4aTh H MOTJIOMIATh POTOHBI OO0 SHEPTUH.

2) ATOM MOXeT Hu3nydarb GOTOHBI C HEKOTOPBIMH 3HaY€HHAMH
3HEPrHH.

3) AtoM MOXeT moriowmarb GpOTOHbl C HEKOTOPBIMH 3HAUCHUAMH
JHEpPIrHH.

4) ATOM MOXET u3iny4aTbh GOTOHBI 00O 3HEPIruM, a MOrIoWATh
NHIIB ¢ HEKOTOPBIMH 3Ha4E€HHSAMH SHEPTHH.

Omeem: :I:]

ATOMBI OJJHOTO 3JIEMEHTa, HAXOAUBILHECS B COCTOSHUAX C HEPTHA-
Mu E| u E, IpH nepexose B OCHOBHOE COCTOSHHE HCITYCTHIH (OTO-
HbI C JTMHaMH BOJH A H A, COOTBETCTBEHHO, NPUYEM A; > A;. Bbl-
OepuTe 1Ba BEPHBIX COOTHOLIEHHS.

1) E\>E; 3) E1=E;

2) E\<E, 4) |E\|> £

Omeem: B:]

3KCHCpHMCHTa.Hl>HOC MOATBEPKACHHE

A) xBaHTOBbIX noctynaros bopa, 1) Ilnanka

b) 3aBUCUMOCTH 4acTOTBl HM3JTyYEHHMS OT 2) banbmepa
HOMepa OpOMTHI JIEKTPOHA B BO3OYX- 3) ®panka u I'epua
IEHHOM COCTOSIHMM JUIS aroMa BOJO- 4) IlrtepHa

poOAa MoJIy4eHO B OMbITax
Omeem: A b
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10.

1.
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Ha xako# ypoBeHb HODKEH NMEpEeHTH aToM BOIOpoa W3 BO30YXKIEH-
HOT'O COCTOSIHHS U1l H3)Ty4€HHs KBaHTa

A) BHIHMOrO CBETa, 1) 1
" B) ynbrpadmoneroBoro uay4eHus? 2) 2
3) 3
4) 4

Omeem: A b

Y CTaHOBHTE COOTBETCTBHE MEXAY ONMHCAaHHEM ABJICHHA H €0 Ha3Ba-
HHEM.

OITMCAHHE SABJIEHUA: - HA3BAHUE
A) HCIyCKaHHE »3JIEKTPOHOB Harpe- 1) rasoBslit pé.:;psm
TBIM KaTOOM 2) TepMO3NIEKTPOHHAs
B) npouecc oTAENEHHA 37IEKTPOHOB 3MHCCHA
OT aTOMOB H MOJIEKYI 3) HoHHM3aUMA

4) CcBEpXIPOBOAMMOCTD

Omeem: A b

ITo cxeMe 3HepreTHYeCKHX ypOBHeH aroMma (CM. PHC.) ONPEIEIHUTE,
KakoMy M3 TepexoJoB BO30Y)KICHHOrOo aTOMa COOTBETCTBYET NpO-
LECC UTYYEeHMsi C HAMMEHBIIEH JITMHOM BOJTHEL.

! 3
w 4¢3 % 74
) 4| 5

Omeem: D

KBaut cBeta c 3Heprueii 27,2 3B BbIGHBaeT POTOINEKTPOH U3 aroma
BoJopoaa. Haiiqute ckopocTh 3MEKTpPOHA BAAIHM OT A7pa, €CIAH 3HEp-
T MOHH3aLMH Bogopoza 13,6 3B.

Omeem: M/c.



12. Tlpu U3TYYEHHH aTOMOM B0J0poJa HOTOHA €ro SHEPrus H3MEHWIACh
Ha 3,31 3B. KakoBa fjiMHa BOJIHBI H3]Iy4aeMoOro cBeTa?

Omeem: M.

13. Tlpu nepexone aToMa BOAOPOJA W3 BTOPOTrO H TPEThEro BO30YKAEH-
HBIX COCTOSIHMH B [lepBo€e (OCHOBHOE) H3IIy4aloTCs HOTOHBI, COOTBET-
CTBYIOIME JUIHHAM BOJH A, = 0,120 MkM u A, = 0,102 MxM. Onpene-
JIMTE JUTMHY BOJIHBI H3JIy4€HHs aTOMa BOAOPOAA MPH MEPEXOJE €To U3
TPETHETO BO30YXAEHHOTr0 COCTOSHHUS BO BTOPOE. v

§59. CnekTpbI HCIYCKAHHUA
H NOTJIOHIEHHA YJIeKTPOMAarHHTHOI O H3J1yYeHHsA

1. BeiGepuTe JBa BEpHBIX YTBEP)KIACHHA.

1) Kaxnplii XMMHYECKMHA 3JEMEHT WIH XHMHYECKOE COEIMHEHHE
XapaKTepHU3yeTCs ONpeNeiEeHHbIM CIEKTPOM H3ITy4CHHS.

2) Kaxaplit XHMHYeCKHH 3IEMEHT XapaKTepU3yeTCs ONpeAeICHHBIM
CHEKTPOM H3IYHEHHS, 8 XAMHUYECKOE COeAMHEHHE — HET.

3) HHTEeHCHBHOCTH THHHI M MOJOC B CHEKTPE 3aBUCHT OT KOHIIEH-
TPaUHUH TOTO MM HHOTO 3JIEMEHTA B BEILIECTBE.

4) VHTEHCUBHOCTh JHHHIA 3aBUCHT OT KOHIIEHTPAllHH TOTO HIH
HHOTO DJIEMEHTa B BEIIECTBE, 8 HHTEHCHUBHOCTD M0JIOC B CIIEKTpe
HE 3aBHCHT OT KOHUEHTPALUH.

Omesem: ‘_—_—[:,

2. KakoB THI CIIEKTPa H3Ty4EHHA

A) pacmiaBIE€HHOTO MeTalia, 1) nuHeHuaThIH CIIEKTP
b) Connua? 2) monocaThld CIEKTP
3) HenpepbIBHBIN CIIEKTP
4) nHHEHYaTBIH C dIIEMEHTaMH
0JI0CaToTo CIeKTpa

Omeem: A b
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3. BosbyxaeHHbIe MOJIeKyIIBI ra3a
A) CHIBHO pa3pexeHHOro,
B) HarpeToro 10 5KCTpeMalnbHO BHICOKHX TEMIIEPATYD
Ja0T B OCHOBHOM
1) nuHeHvaTBId CrieKTp
2) monocaTklii CIIEKTp
3) cruloWHO# crieKTp
4) CHeKTp B JAHHOM ClTy4ae MONYy4YHUTh HEBO3MOXHO
Omeem: | A b’
4. ATOoM BOOpOZA NPH MEpexoie INEKTPOHa C M060ro Bo30yKAEHHOro
3HEPreTUYECKOro YPOBHS
A) Ha BTOpPOi1 BO30Y)KIEHHBIH YPOBEHbD,
B) Ha TperHii BO30YXAE€HHBIH YpOBEHb
U3TYYaeT dJIEKTPOMarHUTHEIE BOJHBI, OTHOCALMECS B OCHOBHOM K
1) MHbpakpacHOMY AHaNa3oHy
2) BHIUMOMY CBETY
3) ynbTpaduoNETOBOMY H3Ty4EHHIO
4) PpEHTreHOBCKOMY H3Iy4EHHIO
Omeem: | A | b
5. Kakwe 31€MEHTH COAEPXKHUT ra3oBas cMech (CM. pHuc.)?
1 1 1 l 1 ] L A Heou
400 500 600 700 HM
1 1 1 1 | 1 LA Hampui
400 500 600 700 aM
I
1 | ] ] ] 1 I\ Apaon
400 500 600 700 M
] ] 1 1 1 ] LA lazoean
400 500 600 700 HM CMeCh
1) wHatpmii
2) HeoH
3) aproH

Omeem: [:[__—_J



7.

10.

1.

Ha pucyHke mpeicTaBiieHa QUarpaMMma JHEPTETHYECKHX YPOBHEH

aToma.

Kaxo# nugpoit 0603HaueH nepexoll, COOTBETCTBYIOLIHH

A) caMoii MalleHbKOM 4acTOTe B CIIEKTPE MOTJIOLIEHHUS aTOMa,

B) camoii 6onbLI0# AJTHHE BOJHBI B CHEKTPE H3JIy4EHHs aTOMa,

B) camoii Gonbmioi 3Hepruu GOTOHOB (KaK M3Iyd4aeMBbIX, TaK M IO-
IJIOLIaeMBbIX) U3 BCEX MpeICTaBIECHHBIX NEPEXOIO0B?

A
4y

Omeem: A b B

Haiigute 3Hepruio HOHM3allMM aToOMa BOXOpPOAa (MHHHMAIBHYIO
SHEPIHIO, HeOOXO0AUMYIO, YTOOBI OTOPBATh 3JEKTPOH OT aTOMa).

Omeem: 3B.

Haiigure ckopocTs 3nekTpoHa Ha nepBoi 60poBckoii opOHTE B aToMe
N -10
BOJOPOJA, paAuyC KOTOpoii paBeH r; = 0,53 - 107" M.

Omeem: M/c.

ATOMapHBId BOJAOpOA NpU OOJYYEHMH €ro MOHOJHEPreTHYECKHM
IMy4KOM 3/1EKTPOHOB HCITyCKaeT CBET ¢ JUIMHOH BoaHHI 0,1221 MxMm.
KakoBa 3Heprus norioumeHHbIX 31€KTPOHOB?

Omeem: 3B.

ITo ycnoBHi0 mpesiaylleil 3aaa4d OnpeaesiuTe HOMEP BO30YXXAEH-
HOrO COCTOSIHMA, B KOTOpPOE aTOM BOJOpOZa NEPEXOJMT NpH yAaape
3JIEKTPOHA.

Omeem:

DJIEKTPOH CTAJIKHBAETCS C aTOMOM PTYTH H MEPEBOJMT €ro B NepBOE
BO30Y)XAEHHOE COCTOSHHE, TIEPEIaB aTOMY BCKO KHHETHYECKYIO SHEp-
THIO, TIpHOOPETEHHYIO0 IpPH NPOXO0XIECHHH DPAa3HOCTH NOTEHLHUAJIOB
U= 4,9 B. KakoBa 4acToTa H3Ty4€HHs, HCITYCKaEMOTO aTOMOM PTYTH
IIPH NIEPEXOJE B OCHOBHOE COCTOSIHHE?

Omeem: I'u.
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12. Tlpu nepexone NMEKTPOHA C HEKOTOPOH OPOUTHI Ha BTOPYIO aTOM BO-
ZOpOZa MCIYCKAET CBET C JTHHOM BoHbI 434 - 107° M. Hailnute Ho-
MEP HEU3BECTHOH OpOHUTHI.

294

Omeem:

§60. Jlazepsl. JIloMHHeCHEHIIUS

BriGepuTe 1Ba BEpHBIX yTBEPKACHHSI.

1)

2)

3)

4)

Jli1s BO3OYX/ICHHS aTOMOB B JIa3epax HCIONb3YETCS ONTHYECKast
HaKayka.

JeiicTBie Ma3zepa OCHOBaHO Ha MOJIyYEHHH MOIIHOIO KOTepeHT-
HOTO M3Ty4EeHHs [PH OJHOBPEMEHHOM IIEPEXOJE aTOMOB aKTHB-
HOH Ccpelibl C BHICHIMX BO30Y)KIEHHBIX YPOBHEH Ha HH)KHHE.

Jns Bo36Y)KIEHHsS aTOMOB B Jiazepax HCMOIb3YETCH XHMHYECKas
peaKiLHs.

HeiicTBHe nazepa OCHOBaHO HAa MOJIYMEHHH MOUIHOTO KOT€pEeHT-
HOTO M3JIy4eHHs MpPU OJHOBPEMEHHOM IEPEX0JE aTOMOB aKTHUB-
HOIi Cpe/Ibl U3 OCHOBHOTO COCTOSIHHS B BO30YXIEHHOE.

Omeem: :l:l

Bri6epuTe f1Ba BEPHBIX. yTBEPIKACHHS.

1)

2)

3)

4)

WHaynupoBaHHBIM H3Iy4€HHEM Ha3bIBAaeTCs NMEPEXOHA aTOMOB H3
BO30YXXI€HHOTO COCTOSHHSA B HEBO30Y)KIEHHOE JHOOBIM CHOCO-
60oM.

WHIynupoBaHHBIM H3TYYE€HHEM HA3BIBAE€TCS NEPEXOJ JIICKTPO-
HOB B aTOME€ C BEPXHEro 3HEPreTHYECKOrO YPOBHSA Ha HMXKHHH,
KOTOPBIH COMPOBOXIAETCA U3TYUECHHEM, N0 BIUAHHEM BHEIIHE-
O DJIEKTPOMAarHUTHOTO MOJIA.

CroHTaHHBIM H3YYEHHEM HasblBaeTcs TH000€ H3IyueHHE BO3-
OyXICHHBIX aTOMOB.

CHOHTaHHBIM M3JTydEHHEM Ha3bIBAETCA U3IyYEHHE, HCITyCKaeMoe
IpY CaMOTPOH3BOJILHOM TEPEXOiE aTOMa U3 OXHOTO COCTOSHHA B

ApYTOE.

Omesem: D:]



7.

Kakue cneungpuieckue CBOHCTBa J1a3epHOro H3JIy4EHHS HCIOJB3YIOT
Ha nmpaxkTuke?

1) BBICOKast MOHOXPOMATHYHOCTD

2) KOrepeHTHOCThb

3) Oounblas pacCesTHHOCTh U3TYy4EHHS
4) Majas MOIIHOCTb H3ITy4eHHs

Omeem: [:]:

Kak Ha3bIBaeTCs sIBJIEHHE CBEYEHHS T€Ja, HaOmonaeMoe

A) npu OONy4EeHHH €ro peHT- 1) xaTtogonarOMHHecUEeHUHeR
TCHOBCKUM H3JTyYCHHEM, 2) 3IeKTPONIOMHHECLECHIHEN

b) npu O6ombapmupoBke ero 3) doromomMuHecHeHIHEH
3NeKTpOHaMHU? 4) dororddexrom

Omeem: A b

Kaxoii cBeT ciesyer HCnoNb30BaTh AJis 00Iy4eHHs JIIOMHHECIIEHTHO-
ro BELIeCTBa, YTOOBI ONYYHTh

A) cBedenue ¢ Oonplied 1u- 1) KpacHbii
HOMH BOJIHBI, 2) cuHMi
b) cBeuyenue ¢ MeHbLIeH ITH- 3) ¢uonetoBbIi
HOM BOJIHBI? 4) yneTpadHONeTOBKIIH

Omeem: A b

Py6HHOBBIH Jlasep B MMIyNbCE IUHTENbHOCTBIO 107 ¢ H3mydaer
4 - 10" doronos ¢ wuHO BonHE! 694 HM. HalinuTe CPEIHIOI MOLLI-
HOCTb BCTIBIILKH Jla3epa.

Omeem: Br.

JIyu nmazepa momHocThIO 150 KBT mamaer Ha 3epkajbHyO NMOBEpX-
HocThb. KakoBa CHila CBETOBOrO 1aBJIEHHS JIy4a Ha 3Ty OBEPXHOCTH?

Omeem: H.
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Snepnas pusuka

§61. CoctaB siapa atoma. U3oTonsl.
SlnepHblie CHIIbI. JHEPTHs CBA3H ATOMHBIX fiep

1. JSlopo aToMa MOXHO OJHO3HA4YHO OMHCATh C MOMOIIBIO MAacCOBOroO
qucia A H 3apsaoBoro Z. CKONbKO BXOIHT B COCTaB sapa

A) TIpOTOHOB, 1) Z

B) neiirpoHoB? 2) A-Z
3) A+Z
4) Z-4

Omeem: A b

2. OueHHTE OTHOILIEHHE MACChI NMpOTOHA K MacCe€ 3JIEKTPOHaA.

Omeem:

b

YeMy paBHO OTHOLUEHHE YKCIa HEHTPOHOB K YHCITY IPOTOHOB B H30-
Tome Gopa '} B?

Omeem:

4. Vcnone3ys llepuonnueckyto cucreMy MeHaeneesa, [Uisi aToMa Jid-
THSA ONpeAeNUTe 3apsas sapa.

Omeem: K.

5. CoBpeMeHHBIi B3MIAA Ha aTOM BKJIIOYAET CJAETYIOIUE YTBEPHKACHHUA
(BbIOEpHTE BEpHEIE).

1) DnekTpoH — cTabuiIbHas JJIeMEHTapHas 4YacThia, obnagaromas
HaUMEHBUTUM OTPHUIATEIbHBIM 3apAIOM.

2) ATOM — TOJOXHUTEIBHO 3apsAyKEHHBIH [ap, BOKPYT KOTOpOro
JBHXYTCS 3NE€KTPOHEL.

3) ATOM — COBOKYNHOCTH TPOTOHOB, HEUTPOHOB, IJAEKTPOHOB.

4) ATOM — MNOJNOXKHTENBHOE AP0, KOTOPOE OKpyXaeT 061ako oT-
PHLATENILHOTO 3aps/ia, COCTOsAllee H3 SJIEKTPOHOB pa3IHYHBIX
SHEPrHi.

Omesem: I:D
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Mex 1y NpOTOHaMH B siipe AEHCTBYIOT KyJTOHOBCKHE F, rpaBHTalH-
onHble F v agepHble Fy cunbl. KakoBbl COOTHOLIEHHS MEXIY MOAY-
JIAMH 3THX cui? BeibepHTe aBa BEpHBIX BapHAHTA.

1) Fa>>Fx

2) Fx>>Fr

3) Fx=Fr

4) Fa=Fx

Omeaem: [:l___]

CpaBHHTE CHJIBI SAEPHOrO MPUTHKEHUS MEKAY ABYMS IPOTOHAMH Fp,
ABYMs HEUTpOHaMH F,,, a TaK)Ke MEXIY IIPOTOHOM H HEHTPOHOM F .
1) an > Fpn

2) Fa=Fpy

3) Fun=Fpn

4) Fon<Fp

Omeem: Ij:l

YKaKHUTe COCTAB aTOMa U spa ANOMHHHAS 1 Al:

aToM aloMHHHA 1) Al AP0 aTOMHHHA 1 Al

1) 13 ameKTpoHOB, 27 MPOTOHOB
2) 13 HeiiTpoHOB, 14 npoTOoHOB
3) 13 anexTpoHOB K MPOTOHOB, 14 HEHTPOHOB
4) 13 nmpotoHOB, 14 HEATPOHOB

Omeem: l:l:

Kak u3aMeHATCs 3apsal, MaccoBOE YHCIIO M YHCIIO HEHTPOHOB pajHOaK-
THBHOTO sIpa B pe3yibrare ero B-pacnaga? YCTaHOBHTE COOTBETCTBHE
MEXKOY Q)PBH'-ICCKHMH BEIIHYHHAMH U XapaKTCPOM HX U3MCHCHHA.

A) 3apan 1) yBenuuurcs
b) MaccoBoe 4HCIo 2) He U3MEHHUTCA
B) 4ucno HeHTpPOHOB 3) yMeHbIIHTCA

Omeem: A b B
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10.

1.

12.

13.

14.

15.

298

Ouennre 3HEPrHIO, KOTOPYIO HEOOXOIUMO 3aTPATHTB Ul pacHierLie-
HHs A4pa M3oTONa Gepuanns ,Be Ha OTAeNbHBIE HYKIOHBI, €CIH
yAE/IbHas SHEPTUs CBA3M paBHa 6,5 MaB.

Omegem: M»B.

16
Onpenemne MaccCy saapa M30TorIa 80 .

Omeem: KT.

KakoBo OTHOLIEHHE YHCIa IPOTOHOB K YHCJTY HEHTPOHOB B Spe aTo-
Ma cepebpa ( pi Ag) ?

Omeem:

Brruncinte aedext Maccel, IpUXoasAIuMiics Ha | HYKJIOH fApa ypaHa

Omeem: a. €. M. / HyKJIOH.

BBLIYHCIIHTE CPEHION SHEPTHIO CBS3H SE ,, MPHXOAALLYIOCS HA OJHMH
HYKJIOH s | Li.

Omeem: M3B/HyKI0H.

ATtoMHas Macca xsiopa 35,5 a. e. M. X0p uMeeT aBa uzorona, ;Cl u
7Cl. Haiimute UX NMpOLIEHTHOE CONEPXKAHHE B OJHOM KHIIOTPAMMeE

XJ0pa.

§62. Slnepubie peakuuu. PaJHOAKTHBHOCTD.
Aabpa-, 6eTa-, raMMa-H3JTy4eHHS H HX CBOHCTBA

Kakue yTBep)KaeHHs BepHbI?

1) Hsnydenune naMnbl HakanHBaHHA ABIAETCH TETUIOBBIM.

2) MHznydenue sHepru aTroMOM IPH MEpPEXo/ie U3 OJHOTO COCTOs-
HUA B IPYTOE SABJIAIETCS PaMOAKTHBHBIM.

3) PamuoakTHBHBIM SBISETCS 3JIEKTPOMAarHUTHOE H3TYyYEHHE, BhI-
3bIBaOIICE AAEPHYIO PEAKLHIO.

4) PanuoakTHBHBIM SBJISETCS U3JTyU€HHE, CONPOBOXKIAM0IIEE anbga-
pacnan rnoJIoH#HsI.

Omeem: :]:]



Yto npencTapisieT coboit

A) anbda-uznydenue, 1) noTok saep BoAopoJa
b) Geta-uznydyeHue? 2) MOTOK HEHTPOHOB
3) moTOK sAaep reyaus
4) 1nOTOK OBICTPBIX INEKTPOHOB

Omeem: A b

BriGepuTe nBa BepHBIX YTBEpXKAEHHSA O CBA3H MOJOKEHHS XHUMHYeE-
CKOT'O 31IeMEHTa B NepUoIHuecKoi cucTeMe MeHneneeBa H yCTOHYH-
BOCTH €T0 fA7pa.

1) Haubonee ycTOH4YHBBEI JIeTKHE fApa 3JIEMEHTOB, pacloiara-
mecs B Hadane Tabmaumbl MeHOeneeBa ¢ BBICOKOH yIeNbHOH
JHEepruen CBA3H.

2) HauGonee ycToi4uBbI Aqpa 31EMEHTOB CPEAHEH YaCTH TaGIHUIIBI.

3) Haubonee ycTONYMBEHI TSXKeNble SAApa 3JIEMEHTOB, PacloJararo-
IIUXCS B KOHLIE TaOIHIBL. ‘

4) Haubonee HeyCTOHYUBLI Spa NEMEHTOB CpeiHEH 4acTH Tabiu-
bl MeneneeBa.

Omeem: :I:

Kakas yacTHua BbUIETae€T M3 AApa NPH €0 PaJHOaKTHBHOM IIpeBpa-
IIIEHHH, €CITH

A) Aapo He U3MEHSAET CBOErO 3apsia U MOJHOTO 1) snekrpoH
YKCNa HYKIOHOB, 2) doron

B) 3apan sagpa yBenudyHBaercs, a YMCJIO MPOTO- 3) HelTpoH
HOB H HEHTPOHOB OCTAE€TCH HEU3MEHHBIM? 4) nportoH

Omeem: A b

Kakoe 13 Tpex TMMoB uznyueHwii (a-, -, y-):

A) rnerdye Bcero 0GHapyXHUTh, 1) a
B) TtpyaHee Bcero oOHapyxHTh? 2) B
3) v

Omeem: A b
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Kako#i nopsakoBeiii HoMep B Tabnuue MeH/eneeBa HMEET JIEMEHT,

KOTOpBIH ONYYEH B pe3yJibTare

‘.

A) o-pacnana snapa d1eMeHTa ¢ MNOpAA- 1) Z+2
KOBBIM HOMEPOM Z, 2) Z-2
b) B-pacnana sanpa anemenTa ¢ nopsako- 3) Z-1

BBIM HOMEpPOM Z?

Omeem: A b

4) Z+1

Kakue napameTpbl aneMeHTa U3MEHAKOTCS IPH

A) Y-H3Ty4YEeHHH,
bB) P-pacnane?

Omeem: A b

Kakoti 3apsg uMeer

A) a-yacTuia,
b) HelTpOH?

1))
2)
3)
4

Omeem: A b

H3MEHAETCS TOJBKO JHEPTHA sapa aToMa
H3MEHAETCA TOJIBKO MOPAAKOBBIA HOMED
H3MEHAETCS TOJIBKO MacCOBOE YHCIIO
U3MEHSETC M SHEPTrHA SApa aToMa, U Mo-
PAAKOBBIH HOMEP

1) oTpuuaTenbHbIH
2) TOJIOXHTEIBHEIN
3) HyneBo#

B oaHOpOAHOE MarHUTHOE MoJjie NEPNEHAUKYISAPHO JIHHUAM MarHHUT-
HOW HHAYKLMH C OJHHAKOBBIMH CKOPOCTSIMH BJIETAIOT NPOTOH H allb-
¢a-gacTuIa, UCIOyllleHHbIE B pe3y/bTaTe AAepHOH peakuuu. Haliaure

R
OTHOLIIEHHE R—‘ pazMycoB KPHBH3HBI TPaeKTOPHHM NpPOTOHA (R)) H

2

anbda-yactuns! (R;).

Omeem:



10. Kakoe 4MCIO pacmafioB COMPOBOXAACT MPOLECC MpeBpalleHus pa-
JIHOAKTHBHOTO H30TONa ypaHa 33U B H30TOMN ypaHa 5, U ?
1) omuu anba-pacnan
2) onuH Oeta-pacnag
3) nama anb(a-pacnana
4) nBa Gerta-pacnaja
Omeem: [ | |
11. Tlpu sipepHoii peakuuu SLi+ p =0 +? HCIyCKaeTCs YacTHLA, HMEIO-
mias MopAAKOBBIA HOMEP H MacCOBOE YHCJIO, PaBHBIE
N1 3) 3
2) 2 4) 4
NOPAIKOBBIH HOMEP MaccoBO€ YHCIIO
12. PesynstaTom spepHo#t peakumu 3 Al+  n—>?+ 3He sBisercs uac-
THLIA, HMEIOILas CAeyolIee YACIO0 MPOTOHOB H HEHTPOHOB!
1) 13 mpotoHoB
2) 11 npotoHos
3) 13 neiiTpoHOB
4) 11 HeiitpoHos
Omsem: [ | ]
13. IlpH pagMoakTHBHOM NpEBpAILEHHH SApa KOJHYECTBO HYKJIOHOB B

HEM H3MEHsAeTCs pasauyHbiM obpasom. Omnpenenure, KakoMy THILY
pEaKliMH COOTBETCTBYET KaXI0E€ H3IMEHEHHE.

A) 3apsan azpa yBeaM4yuBaeTcs Ha 1, 1) ucnyckaHue MpoToHa
Macca yBeJIHYHBaeTcs Ha 1 2) TOTJIOMIEHHE MPOTOHA

b) mMacca snpa yBennunBaerca Ha 1,  3) mnornomeHHe HefiTpoHa
3apsAl HE H3MEHAETCA 4) ucImycKaHHE 3JIEKTPOHA

B) 3apsan smpa yMeHeluaetcs Ha 2,  5) HMCIYCKaHME O-4aCTHIBI

Macca gapa yMeHbInaercs Ha 4

Omeem: A b B
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14. B 1uenouke pajuMOaKTHBHBIX MNpEBpAalIEHMH MOCHE  YeThIpeX
B-pacnazmoB M HECKONBKMX O-PACMajioB AAPO TSKENOrO 3JeMeHTa
NpeBpallaeTcs B yCTOHYMBOE PO, MOPSAKOBBIH HOMEp KOTOPOro Ha
10 MenblIe nepBoHayatbHOr0. Ha CKOMBKO MEHbLIE HCXOMHOIO CTa-
HOBHMTCSl MAaCCOBOE YHCIIO NONyYHBLIErocs sapa’?

Omeem: a.e: M.

15. KakxoB (B M3B) sHepreTHueckuil BBIXO/ AIEPHON PEaKUMH C YIETOM
3HaKa (eC/IM JHEprus NOIJIOLIAETCS — «—», BBHIJENAETCH — «»):
“B+,n—> Li+jHe?

Macca meiitpona 1,0086650 a.e.m., atoma Gopa 10,012939 a.e.M.,
atoMa autHa 7,016004 a€.M.; atoMa renus 4,002603 a.e.m. (1 a.e.M.
cooTBeTcTBYET 931 M3B.)

§63. 3akoH pagHoaKTHBHOIO pacnajga

1. Uepes kakoe BpeMs YHCIIO aTOMOB PaHOAKTHBHOIO H30TOMA YMEHb-
IIKTCA B 4 pasa, eClii ero nepuof nonypacnaga 7 = 8 queii?

Omeeni: JHEH.
2. Kakoii 13 rpaduKOB COOTBETCTBYET 3aBHCHMOCTH 4YHcia N OT BpeMe-
HH ¢

A) HepacnaBUIMXCH,
b) pacnaBuuxcs saep paauoakTUBHOTro oOpasua?

N N N N

1) 2) 3) 4)

Omeem: A b

3. AKTHBHOCTb PaJHOaKTHBHOTO 3JIEMEHTa yMEHBLIHMIach B 4 pasa 3a
8 nneit. Kakos nepuoj nonypacnana?

Omeem: JHEMH.
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4. CKOJIbKO MPOLEHTOB PANUOAKTHUBHBIX sifep KobanbTa pacriafercs B
TeYeHHe MeCALA, ECITH NepHo Noypacnana kobansra 7= 71 cyt?

Omeem: %.

5. Ileproa monypacmana m-Me30Ha paBeH 18 HC. 3a kakoe BpeMs (B HC
o0 yacaM 3eMHOro Habmogarens) pacnagaerca 99% wactuu, IBH-
rarMxcs ¢o ckopocTbio 0,6 ¢?

§64. lenenue aaep ypana.
HenHble sinepHbie peaKIHH.
Snepubiii peaktop. TepMoaaepnas peakuus

1. Kakue M3 nepeunclieHHBIX HIDKE BELIECTB HCMOJB3YIOTCA B KaueCTBE
TOIUIMBA ATOMHBIX JJIEKTpocTaHLMH? BribepuTe 1Ba BEPHBIX BapHaHTA.

1) ypau 3) rpagur
2) kagMuit 4) ruryToHUH

Omeem: |:|:|

2. Kakue BenlecTBa M3 NEPEUHCICHHBIX HHXKE MOTYT OBITH HCTIONB30Ba-
HBI B KaUeCTBE TEIUIOHOCUTENEH? BrOepuTe 1Ba BepHBIX BapHaHTa.
1) Boma 3) kuakui HaTpui
2) KepoCHH 4) ypan

Omesem: I:’::I

3. s pabGoTs peakTopa
A) ¢ NOCTOSSHHOM MOLIHOCTEIO,
B) ¢ yMeHblnaomIEH MOIHOCTHIO :
HYXHO, 4T00bI K03 PHULHEHT pa3MHOXEHHS HEHTPOHOB ObLI

1) paBeH 1 3) ™eHsbme 1
2) 6onbme 1 4) pagen (-

Omeem: A b
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Kakue BelecTBa U3 NepPeUMCIEHHBIX HHXKE MOTYT OBITh HCIIOIb30Ba-
HBl B SIEPHbIX pEaKTOpaxX B KauyecTBe 3aMeAIHTeNed HeHTpOoHOB?
Bri6epuTe 1Ba BEpHBIX BapHAHTA.

1) rpadur 3) T1sxenas Boma
2) kagMHid 4) 6op

Omeem: l::‘:l .

BriGepute nBa BepHbIX yTBep)kaAeHHsA. KpuTHyeckas macca onpeje-
nseTcs

1) 3ameanureneM HeHTPOHOB 3) MOIIHOCTBIO peakTopa
2) THNOM sIepHOTO roprodero  4) KOHCTpPYKLHe# peakTopa

Omeem: :I:]

Ha pucynke npencrasiieHa 3aBHCUMOCTD Y/I€JIbHOM 3HEPTHH CBA3H OT
MaccoBoro uucna. [Ipu cunTese kakmx snaep (ykasaTtb 0OJacTh), OT-
MEUEHHBIX Ha KPHBOH, BBIEJAETCA HauOOJblIas dHEPrHs Ha OOMH
HYKJIOH? "

OE,, 4

CB

A
Omeem:

Ilpu nenenuu siapa ypana obpa3yercs ABa NPOAYKTa JENEHHA U OCBO-
6oxaaeTcs 6onblias sHeprus. BeibepuTe qBa BEPHBIX YTBEPHKICHHS.

1) IpoayxThl feneHus UMEIOT NPHOIH3UTEIHHO PaBHBIE MacCHl,

2) [IIpomykThbl AeJ€HUS UMEIOT MacChl, CHIIHO OTJIHYAIOLIHEC APYT
OT Apyra.

3) MakcumanpHas 10Jis OCBOOOMKIAIOUIEHCS JHEPIrUU NPUXOAMTCA
Ha KHHETUYECKYIO SHEPTHIO IPOAYKTOB JICIEHH.

4) MakcumanbHas 108 OCBOOOXKAAIOIIEHCA SHEPTHM IMPUXOAUTCA
Ha KMHETHYECKYIO DHEPrUio CBOOOIHBIX HEHTPOHOB.

Omeem: :]:l



8. Ilpu neneHuu snpa ypaHa-235 B pe3yibTaTe 3axBara MEIJICHHOTO
HEHTpOHa 00PasylOTCa OCKOJKH: KCeHOH-139 u ctponuni-94. Oxuo-
BPEMEHHO BBIAEISAIOTCS TpH HelitpoHa. HaiouTe 3Hepruro, ocBo60xk-
JIAIOIIYHOCS TIPU OJTHOM aKTe JEeNIECHHS.

Omeem: MbsB.

9. Haiinure, kakas 3Heprus Buiaensercs npH cuHrese 0,4 r gelTepus u
0,6 r TpUTHA.
Omeem: JDx.

10. Tlpu neneHuu oaHOro spa 5, U Ha [Ba OCKOJKA BEIIEISETCH OKOJIO

200 M>3B sneprun. Kakoe konn4ecTBO 3HEPTHH O0CBOOOXIAETCS MPH
«C)KMIaHMM» B f1epHOM peakTope 20 r 310ro H3oTomna?

Omeem: JIK.

11. Tlo ycnosuio mpeablaymiel 3afaud ONpelEInTe, KAKOe KOJIHYECTBO
KaMEHHOTO YIJIi HY)KHO CKeub JUIA TNONY4YEHHs TaKoro Xe KOJH-
yecTBa 3Hepruu? VYnenbHas TEMIOTa CropaHHUs KaMEHHOTO YIJis

27 MIIx/kr.

Omeem: T.

12. Kakas sHeprus (MaB) Bbinensercs Ipu TEpMOSAEPHOH peaKiiu

H+ H—> jHe+ ,n?

13. Hcnonw3ys pe3ynbTaThl npedblaylied 3a0ayH, HalaKHTe, CKOJBKO Ka-
MEHHOrO Yris norpeboBanoch Obl Cxkeub IS MOJTYYEHHsS JHEPrHH,
BBICBOOOJKAaeMOM mpu cuHTe3e | r renus. YenabHas TEIIOTa cropa-
HHUA KaMeHHoro yris 27 MJDx/kr.
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JJIeMEeHTapHbIe YaCTHIbI

§65. deMeHTapHbIE YACTHIIbI.
dyHaaMeHTaJbHbIe B3aHMOACHCTBHSA

Kakoe B3aUMOAEHCTBHE HMEET MECTO

A) TIpU npeBpalleHHH 3eMEeHTapHBIX

YacTHUL ApyT B OpyTa,
B) npu cunrese nerkux siaep?

Omeem: A b

)

3)
4)

safiepHoe
rpaBHTAI[HOHHOE
ciaboe

AIEpHOE, IIEKTPO-
MarHMTHoe, cj1aboe

Kakue B3anMoaelicTBHA onpeaensioT yCTOHYHBOCTE

A) aroma,
b) aromuoro sapa?

Omeem: A b

1)
2)
3)
4)

rpaBHTallMOHHOE
3JIEKTPOMarHUTHOE
crmaboe

AnepHoe

Ol'lpCIICIIPITC JHEPry1o, KoTopasa BbIACIACTCA IIPH aHHUTHIALMH 3JICK-

TPOHA H ITIO3UTPOHA.

Omeem: k.

Ipyu aHHUTHWIALMH MEUIEHHO IBHXKYIMXCS HABCTpEYy APYT OpYTy
3NIEKTPOHA U TIO3UTPOHA 00pa30BaMCh JBa Y-KBaHTa. [log kakum yr-

JIOM JApYT K APYTY OHH pazierarTcs?

Omeem: °,

Kakoe n3 pyngamMeHTaNbHBIX B3aMMOJEHCTBUH onpeaenser

A) npeBpailieHHe 3NeMEHTapHBIX Yac-

THLL APYT B ApYTa,
b) oTkioHeHHe O-M3NTyUeHHs B Mar-

HHUTHOM I10JIC,

B) ycroituneocTs saep aToMoOB?

Omeem: A b

B

)
2)
3)
4)

CUJIBHOE
ciaboe
rpaBUTalMOHHOE
3JIEKTPOMAarHMTHOE



IIpotoH ¢ smeprueii E = 0,1 MaB pacceuaercs Ha sape ;He mox

yrioM @ = 90°. Onpenenure 3Hepruu (B MaB) mpotona u aneda-
YacTHLIbI NOCIIE PACCEAHHS.

§66. MeTonn! Hal.10ieHHSA H PETHCTPAIHH YacTHI]
B fiiepHOil ¢pusnke. [lozumMeTpus

Ha xaxom npuHIMIIE OCHOBaHO NEHCTBHE

A) rasopaspsan- 1) Ha npuHUMNE oOpa3oBaHMA Mapa B Mepe-
HOTO CYETYH- rpETOH XHIKOCTH
ka I'eiirepa, 2) Ha NpUHUMIE KOHACHCALMHU NEPECHILECH-
b) Mmetoma d¢o- HBIX MapoB
TO3MYJIbCHI? 3) Ha npHHUHMIIE YAapHOH HOHHU3aLHH

4) Ha TMNpUHUMIIE pacCUICIICHUA MOJEKYI
JBIKYILEHCSA 3apsHKEHHON JacTHLeH

Omeem: A b

Ha xakoM npuHLMnEe 0CHOBaHO JeHCTBHE

A) ny3BIpKOBOM 1) Ha mpuHUMMNE 0Opa3oBaHUA Mapa B Mepe-
KaMepBHl, rpeToil KHUIAKOCTH

b) kamepsl 2) Ha MpUHIMIE KOHJIEHCALUMH MEPECHILEH-
Bunscona? HBIX [1apOB

3) Ha NpHHLMITE YAaPHOH HOHH3ALMU
4) Ha mnpHHLMNE paclIEIUICHHA MOJEKYJ
JBIDKYLIEHCS 3apsHKEHHOH YacTHLIEH

Omeem: A b

Paccrosnve npnbopa perMcTpalii OT HCTOYHHKAa pPajHOaKTHBHOTO
M3JIy4EHHA YBEIH4YHBAIOT B 2 pa3a. Bo ckoJibkO pa3 ymeHblaercs
HHTEHCHUBHOCTb paJHalu’?

Omeem:
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CKopocTh 0-4acTHIL B CpeiHEM B 15 paa MEHbIIIE CKOPOCTH [3-4acTHIL
(3nekTpoHOB). Kak OHH OTKJIOHSAIOTCS B MarHMTHOM nose (B 1 v)?
BriGepHTe 1Ba BEpHBIX YTBEPKAECHHS.

1) YacTHiibl OTKIOHAIOTCSA B OfIHY CTOPOHY.

2) a-Yactuna cnabee OTKIOHSETCS B MAarHHTHOM TOJE.

3) YacTuLbl OTKIOHAIOTCS B pa3Hble CTOPOHBI.

4) DnexTpoHb! ciabee OTKIOHSIOTCS B MATHUTHOM MOJIE.

5) CreneHb OTKJIOHEHHS YaCTHIl 3aBHCHT OT HANpPaBJIEHHS MarHHUT-
HOTO I0JIA.

Omeem: CI___I

Y CTaHOBHTE COOTBETCTBHE MEXOY ¢H3HHCCKHMH SABJICHHAMH H IIPpH-
60paMH, B KOTOPEBIX UCNOJIB3YIOTCSA HIIH HabJ1101a0TCA ITH ABJICHHS.

OU3NYECKHE SIBJIEHUA [TPUBOP
A) uoHH3aLMA raza 1) nudpaxkioHHas peleTKa
B) nuneivaTelii ciexTp 2) MpOCBETAEHHBIH OOBEKTHB

3) cueruuk I'eiirepa
4) npHU3MEHHBIH CIIEKTPOCKOI

Omeem: A b

Teno denoBexa Maccoi 80 Kr MOrJOTHIO 3HEPTHIO PATHOAKTHBHOTO
u3nydeHus 168 Ix. Onpenenure 103y o6nydeHus.

Omeem: I'p.

Ha pucyHke nokasaH Tpek MOJOXKHTENIBHO 3apAXKEHHOH 4acTHLBI B
xamepe Bunbcona. Yactuila npomuina yepes ciiod cBuHua. Kak apura-
7ach 4acTHLIA — CBEPXY BHHM3 WM Ha060poT? OTBET NOSACHHUTE, OMH-
pasich Ha (GH3HYECKHE 3aKOHBI.



METOAbl HAYYHOI'O IO3HAHHUSA
N ®PU3NYECKAS KAPTUHA MUPA

§67. JxcnepuMeHT H TeopHsi B GH3HYECKOM NO3HAHMH MHpA.
IHonsaTHE 0 PU3HYECKHX 3aKOHAX H IPAHHIAX
HX IPHMEHHMOCTH. U3mepeHns GH3HYECKHX BETHYHH

1.  3apsokeHHBII 300HHUTOBHIN LIAPUK KayaeTcs Ha JUIMHHOW H30JMpYIO-
uieit HUTH. OKOJIO Hero MOXXHO 0OHAPYXHTh

1) nocTossHHOE MarHMTHOE T10J1E

2) W3MEHsIoLEECS MarHUTHOE T10JIE

3) anekTpuYecKoe moie

4) oOoTCyTCTBHE NOJIEH, TaK KaK 300HUT — JUIJIEKTPHUK

Omeem: l::l:]

2. [lo pe3ynbTaTam MCCEIOBAaHUS 3aBUCHMOCTH HANpSKEHUS Ha 3BKH-
Max HCTOYHHKA OT CHJIbI TOKA (CM. PHC.) yYEHHK BBIIBHHYJ THII0TE36]

1) o AuHEHHOH 3aBUCHMOCTH HaNPSHXKEHHA OT CHJIBI TOKA
2) 0 TOM, 4TO CHJIa TOKAa 0OpPAaTHO NIPONOPLIMOHAIBHA HaNPHKEHHUIO
3) 0 HE3aBHCHMMOCTH HaIPSDKEHHUS OT CHJIBI TOKa
4) 0 TOM, YTO NPH YBETHYEHHH CWIbI TOKA HaNpsDKCHUE Ha 3a)KUMax
HCTOYHHKA YMEHbLIAETCS
U5 |

—_— N W A
[ ]
L]

0,1 02 03 041A

Kaxue 13 Hux BepHbI?

Omsem: Ij:l
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[1-06pa3nas pamka, cocTosLuas U3 KECTKHX TPOBOAAMINX CTEPHKHEH,
NOJBEUICHA HAa I'OPU3OHTAIILHOH OCH B MarHHTHOM T0JIe, HHIYKLHS
KOTOpOTO HalpaBji€Ha BEPTHKAIBLHO BBEpX. B TeueHHe oYeHb KOpOT-
KOr0 BPEMEHH YEPE3 PaMKy NPOMYCKAIOT UMITYJIC TOKAa. Bribepure
NIpaBHIbHbIE YTBEPIKACHHS.

1) Tlocne oTkiIrO4YeHHUs TOKa paMKa OyIeT ABHraThCs 10 ACHCTBHEM
CHIIBl AMIiepa.

2) Tlocne orimoueHHs TOKa pamka OymeT OBHraThcs BCIEIACTBHE
npaBuia JleHua.

3) Ilocne oTkmoueHus Toka pamka OyIeT OBHUraTthCs B COOTBETCT-
BUH C 3aKOHOM COXPaHEHHS MEXaHHYECKOH SHEPrHH.

4) Pamka Oyner IBUraThCsi TOJbKO B MOMEHT NPOITYCKaHHS TOKa.

5) Ilpu nponyckaHHH TOKAa H3MEHSAETCS HMITYJILC PAMKH.

Omeem:’ l:l:]

Kakue u3 NPHUBCACHHBIX HHWXE yTBep)KJICHHﬁ HE€ NpOTHBOpEYAT CO-

BPEMEHHOH 3JIEKTpOINHAMHUKE?

1) DnekTpuyeckoe U MarHUTHOE MOJS MOPOXJAIOT OPYT APYra He-
3aBUCHMO OT YCJIOBHI HX BO3OYKAEHHS.

2) DnekTpUYecKoe MoJjie CYLIECTBYET Be3jie, [lle MEHAETCA MarHHT-
HOE ToJIe.

3) 3HayeHHSA MHAYKLHMHM MArHUTHOTO MOJIA M HAaNpPsSHKEHHOCTH 3J1EK-
TPUYECKOTrO MOJIS JIEKTPOMArHHTHOH BOJHBI H3MEHSAIOTCS 10
rapMOHHYECKOMY 3aKOHY B OJIHO#H (ase.

4) DieKTpuYecKoe IoJie MOPOKAAET MarHUTHOE BCeraa, oOpaTHbIH
NpOLEeCC BO3MOXKEH TOJBKO NMPH M3MEHEHHH MarHMTHOrO MO
(MarHMTHOTO MOTOKA) Yepe3 KOHTYP.

Omeem: :D

Knacc TouHOCTH BONbTMETpa 2, a mpenen u3MepeHus npubopa 6 B.
Yemy paBHa abCONOTHAS MOIPELTHOCTD BOIBTMETpa?

Omeem: B.



Ha pucyHKe TNpeiCTaBieHbl pe3ylIbTaThl H3MepeHHs Aepopmanuu
MPYXUHBL X OT MOJY/s PacTATHBAIOWIEH CHIbI C YYETOM MOTPEIIHO-
CTH u3MepeHuii (pasmep Touek). UeMy paBHa dHeprus mepopmaimu
NPYXHUHBI OPH U3MEHEHHH €€ IJIMHBI W3 HeAe(GOpPMHPOBAHHOIO CO-
CTOSIHHUA Ha 2 cM?

x,cm4
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23 R B |
B el e B B e e e e o ey ]
R L A |
22 I |ILER LRI I I L 1 |
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20 T T |
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IR R R |
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18 1 1 | Il 1 [ 1 1 1 H Il | 1 »
10 20 30 F.H
Omeem: JIXK.

Bo3ayx moj mopiuHeM CxxHMand mpd Temmeparype 27 °C, u3mMepss
JIaBIIeHHE BO3AyXa MpU pa3HbIX 3HadYeHusax obnveMa. [lorpemHocTy H3-
MEpEHHs COOTBETCTBEHHO paBHbL: Ap=0,1- 10° Ta U
AV=0,05 107 M’. Pe3y:1bTaTel H3MEPEHHIA PEICTaBCHBI B Tab/IHIIE.

v, 102 v 7 6 5 4

p, 10°Ta 1,4 1,6 2,0 2,4

BribepuTe 1Ba BEPHBIX YTBEPIKIECHHS.

1) [daBneHue raza o6paTHO MPOROPLHMOHANBLHO €70 00BEMY.

2) [laBneHue Bo3JyXa JHHEHHO BO3pacTalo C YMEHBIIEHHEM €ro
obnreMa.

3) Ilon nopuxem 65110 0,4 MOJIB BO3AYXA.

4) TIlox nopuiHeM ObL10 2,5 MONB BO3OyXa.

Omeem: ‘:I::I
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8. Kakosa ueHa neneHus BoJbTMETpa (CM. pHC.)?

Omeem: B.

9. [lo 3aBMCHMOCTH HampspKEHHS Ha 3aKMMaX UCTOYHHKA OT CONPOTHB-
JeHus R omnpemenute BHYTpEHHEE COMPOTHBIEHME WCTOYHHKA
(c TOYHOCTBIO O LeNbIX) (CM. pHC.).

1

R
U,By ,
10
8
6
4 { ¢ v °*
2"
.o | | .
0 1 2 3 4ROm
Omeem: Om.
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10. Kakyio NOrpeiiHocTh B M3MEPEHHs CHIBl TOKA B LIENH, COCTOALIEH M3
TI0CJIEOBATENIBHO COEMHEHHBIX Pe3UCTOpPOB (R = 5 OM, R; = 10 Om)
U 3JIEMEHTa NOCTosIHHOro ToKa (6= 20 B, r = 1 OM), MOXKET BHECTH
aMIepMeTp C BHYTPEHHHUM COMPOTHBIICHHEM R4 = 0,5 OM?

Omeem: %.

11. Ilpu pacTshkeHHM NpYXHHBI ObLla NONy4YeHa 3aBHCHMOCTE IJIMHBI
HPYXHHBI OT NPUIOKEHHOH CHIIBI (CM. Tabm.).

JUTMHA, CM 10 11 13 14,5 15,5
cuna, H 0,5 1 2 3 6
KakoBa »kecTkOCTh NpyXHHBI B 001aCTH I'paHHL] MPUMEHUMOCTH 3a-
koHa ['yka?
Omeem: H/m.

12. Tlo ycnoBuio TpemblAyINeil 3a1aud HaiiuTe HCXOMHYIO LIHHY Npy-
JKHHBIL.

Omeem: M.
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OCHOBHBIE 3AKOHBI 1 ®OPMY.JIbI

MEXAHHKA

KuneMaTHka

TMepememenue: AF =7 -7, |AF |= \/(x—xo)2 +(y-3,) +(z-z,)
B y 5 =&
Bextop cpeaseft ckopocti: Uy, ===

S +8, oty
CpenHsist CKOPOCTb Ha BCEM NIYTH: Ugp =———————
LAt +.+ty

0

~l

MrHoBeHHas CKOPOCTh: =

I

Cpennee yckopenue: g =

-

MrHoBeHHOE yCcKOpeHHe: G = §'(r)

Tonbko pH NPAMONIHHEHHOM OJJHOHATIPABICHHOM JIBH)KCHUH: |AF| =s
C_i 2
Panuyc-BeKTOp NPH PaBHOTIEPEMEHHOM JBHXXEHHH: ¥ =1, + Uyl + B3

CKOpOCTb [IPH PaBHONEPEMEHHOM JBHXXEHUHU: U = U, + Gt

Koopnpmarm TOYKH MnpH PaBHONICPEMCHHOM JABHIKCHHUH

2
x(1)=%x, iuotigé—

IMpoexiyst CKOPOCTH NPH PaBHONEPEMEHHOM IBIDKEHHH: U, (t) =zu, tat
: 2 2 2
t v° -y

IlyTb pH paBHONEPEMEHHOM ABIKeHHH: s(f)= vyt i—% , §= iT" ,
{(«+» — paBHOYCKOPEHHOE, « — » paBHO3aMEJICHHOE BUKEHHE)

, vt
LleHTpOCTPEMHUTENBLHOE YCKOpEHHE: Q@ = z =R
Ilepuon Bpawenus: 7 = 1_2nR
v v

CKOpOCTB: v = % v=0R
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VYrinoBas cCKOpocTh: =27V = gTT—t

. _ 2 2
TonHoe yckoperue: a,,,, =./d, +a.,

Yr10B0# MyTh (Yroa NOBOPOTA 3a BpeMA £): o= - ¢
JAnHamMHAKa

[lepseiit 3axon Hetotona: [Ipu ZF,. =0 O =constum 5=0

LA Y
, F= 4p , sl HECKOJIBKUX CHIT @ = Z—
At m

Bropoii 3axon Hetotona: a =

3 |

Tperuii 3akon Herotona: F21=—F1
E-S
ly

3akou I'yka: F =—kx, mis ynpyroro Tena k =
Cuna TpeHHs CKONbXEHUs: F.p = uN

3aKOH BCEMHUPHOI'O TATOTEHHUA (3aKOH MPaBUTALIHH): F = GT‘—'ZZE——
-

UMIybC cnbl: FAf = mo — mo, = A(mo)
3aKOH COXPaHEHHs UMITYJIbCa IS IABYX TeI: m U, + myU, =m0, + m,,
Mexanndeckas pabota: A=F-S-cosa, A=mg(h —h)=-AE,,
2 2
N I
2 2
Pabota cunsl Tkectn: 4, =—-AW,  =-mgAH

nor

A=

2
my* _pv_p
2 2 2m
[oTeHUMaNbHas SHEPTHs TeNa B MoJie CUThI TskecTH: E, = mgh

Kunernyeckas sneprus: £, =

[ToreHumanbHas 3HEpPrus  ynpyro  AcOPMHPOBAHHOH  MPYXHHBI:
b P P
w22 2%
Teopema o kuHeTHYECKOM 3Heprun: A= E,, — E,
=E  +E,
3aKOH COXPaHEHHs DHEPTUH JUIA KOHCEPBATHBHBIX CHJI B 3aMKHYTOH CHC-
Teme: Ey +Ey =E,+E;, i AE=0

[TonHas MexaHnyeckas dHeprus: E

Nonn

3aKOH U3MEHEHHS SHEPTHH ISl HEKOHCEPBATHBHBIX CHJI (MJIM HE3aMKHYTast
cucteMa): AE = Aypeoncers + Apuem
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MolHoCTh: N;i,eCJmA =F-s;sToN=F-v
At

KoadouumeHT nonesHoro nqeicTeus: n= Arsen 100%
atp
CraTHKa, THAPOCTATHKA H THAPOAHHAMHKA

VYcioBust paBHOBECHS TeE: ZﬁN =0, ZMN =0, M=Fl
=

3akon Apxumena: F,=m,, g=p,  V, o

3aKk0H NOCTOSHCTBA IOTOKA XKUIKOCTH B TpyOe: S,u, = S,0,
. F
HaBnenue: p = <

T'uapoctaTudeckoe qaBneHue: p = pgh
JlaBieHHE B OTKPBITOM COCYyJie Ha riiyOuHe : p=p, . +pgh

MOJIEKYJIAPHASA ®PU3NKA U TEPMOJUHAMMKA

KonuuecTBo BewecTsa: v :l, v = % cnenctBus: M=—==mN,,
A
N_m
N, M
Macca oaHoi MONEKyNBl: m, = m__m _M
N VN, N,
0 MKT: -1 2 _Z..E
CHOBHOE ypaBHEHHE : p—?n-m0 U —g-n .
= 1 . . 2
p = _3— P Ucp.xs.A
CpenHss »SHeprus IMOCTYTIATEIBHOrO [BH)KEHHUS OJHOH MOJIEKYNbL:
3
E. ==kT
P 2

AbcomotHas teMneparypa: 7=1¢+ 273, AT = At

CpenHekBagpaTH4Has CKOPOCTh: v =.[v = F’k_T= }Ml
cp. KB. Cp.KB. mo M

YpaBHEHHE COCTOSIHMA HAeanbHOro raza: p=nkT, pV =NkT,

pV:%RT,rne R =kN, wm pzﬂﬂz RT

v M M
VYpaBHenue MengeneeBa-Knanelipona: pV = —}/}—RT
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I'a3oBble 3aKOHBI

3akon boina—Mapuorra: nas uzorepmuueckoro mpouecca (77 = const,
m = const, M= const) pV =const T.e. pV, = p,V, wm L. - v,

P, v,
3akon I'eii-Jlroccaka: nans u3obapHoro mpouecca (p = const, m = const,

Vv, V,
M = const) v_ const, T. e. -~ =—2 = const
T 1 2
3akon IHapnsa: mns usoxopHoro mpouecca (¥ = const, m = const,

M = const) —?‘ = const, => b_P

L T,
O6bennHEHHBIH ra30BhIi 3ak0H: (m = const, M = const)
2y _ 2R = const, —————p'.V‘ _ BV

T T

2
3akoH JlanbTOHa — NaBIEHHE CMECH Ta30B: p = p, + P, +...+ Py

BH)’TPCHHXX JHEPIus OAHOATOMHOI0 HACAJIBHOI'O ra3a:

3 3 m 3
U=N-E_=v-N,2kT==.ZLRT=2pV1,
NP =V Ny 2 M 2P

3 3 3
AU =2 RAT =S A(pV) =2 (p.Vs = p)

YpasHenue Temnosoro 6ananca: Q) + O, +...+ Oy = 0 WM Ononys = | Qo
KonuuecTBo Temnortel, HeOOXOAUMOE ISl HArpeBaHHs BEIECTBa MacCO
m: Q=cm AT

KonndecTBo TemnoTel, HEOOXOJUMOE JUISl HCTIApEHHS BEIIECTBAa Maccoit m:
Os=rm

KonnuecTBo TennoTsl, BoIAEIAIONMIEECS IPH KOHACHCAIMHU: Qyopg = —+ M
KonunuectBo TeroTsl, HeoOX0qUMOe IS IUIaBJICHHS BEIECTBAa MacCoi m:
QOunaen = Am

Ko/H4€eCcTBO TEMIOTHI, BHLIEIAIOIIEECS IPH KPUCTALTH3AUNH: (ipyer = —AM
KonnuecTBo TEmnoThl, BBIEIAIONICECS NPH CrOPaHHH TOIUITHBAa MacCoOM
m chop =qgm

PaboTa B TepMOAHHAMHKE:

£
A= IpdV, ecnu p =const, To4=p-AV
Vl

Mepsriii 3akoH TepMoauHaMuku: Q = AU + 4, AU — H3MeHEeHHe BHYT-
pEHHelN 3HepruH rasa, () — KOIH4ECTBO TEILIOTH, TEPEJAHHOrO rasy, 4 —
pabora rasa.
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l'[plmenelme NepBOro 3aKoHa TePMOAHHAMHKH
K H3onpoieccaM AJif 0AHOATOMHbLIX ra3oB

Nsorepmuueckuii: T = const, m = const, M = const, AT = 0, AU=0u

0=4

H3o6apupiii: p = const, m = const, M = const, Q = AU + 4 =
=3 VRAT =2 pAV
2 2
W3oxopHeiii: ¥ = const, m = const, M = const, AV =0,4=0, Q=AU =
3 3
==VRAT ==V
2 2 A
Annabatasiit: Q = 0, AU=—A, A= U, — Uy = —%VRAT
KITJI TennoBoro pBWratens: m= 4_90-0_ =1- %, Tmex =ﬁ
o ¢ Q I

(ans uuxia Kapao)

OTHoOCHTENBHAs BIAXHOCTh BO3yXa: (= £ 100% = £100%

Po Po

) . a

Mexannyeckue CBOHCTBa TBepabiXx Telm: Al=I/-1I,, ¢ =T czy,
0

o= Elel

SJEKTPOAUHAMHUKA
3akoH COXpaHeHis 3apAz: an‘ = const
3akon Kynona: F, qu‘qzl k=—1=9. 10"H M , Fu =qliz , B cpene

47e
rp o

F=
7’2

&l‘h“‘bl
€

Hal’IpSDKCHHOCTb JJICKTPHUYECKOIro MOJIA: E=

< |Ml

HamnpsokeHHOCTh  3IEKTPHYECKOr0 MOJs TOYEYHOro 3apsaja: E =k%
) ; r

(8 Bakyyme), E = f% (B cpene)
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Hal'lpﬂ.)l(eHHOCTb JJICKTPHUYECKOI O nojisa 3ap}DKCHHOﬁ IUIOCKOCTH.

-9 _©
2e,S  2g,
HoTeHuunan nons: ¢ = Wy
q

kq

IoTenuuan nons ToueuHoro 3apsaa: @ =—=
~ r

CBA3p MEXKAY Pa3HOCTBIO NOTEHUHATIOB U HATIPSHKEHHOCTBIO OJJHOPOIHOTO
nonst: ¢, — ¢, =Ed=U
PaGoTa 3nekTpyuecKkoro nojs npu NepeMEIlEHHH 3apsaa B OOHOPOAHOM
none: A=qEd =q(¢, -¢,)=qU
PaboTa anexTprHyeckoro nous npu nepeMeIleHHy 3apsaa B Moje TOYeYHo-
k k
ro sapsma: A = 4192 9 _ Wa =W,
i’ r

INoTeHuManbHas SHeprus [MOJNS CHCTEMBbI JABYX TOYEUYHBIX 3apsA/OB:

_ kg9,
A

,

[ToreHumnansHas 3Heprus CHCTEMBI TOYEYHbBIX 3apA/IOB:
W=W,+W;+Wy,

DnexkTpoeMKocTs: C = %

€,€8
DNIEKTPOEMKOCTD ILIOCKOTro KoHaeHcaropa: C = ———

DnekTpoeMKocTh mapa: C,

wapa

=4neeR

3J]CKTpOCMKOCTb CHCTEMBI MNapalji€]IbHO COCIHMHEHHBIX KOHACHCATOPOB:
Cop =C + G,

3HCKTpOCMKOCTb CHCTEMBI NOCJIECA0BATCIbBHO COCAHHCHHBIX KOHICHCATO-
1 1 1 '
+

pOB: =—4—
Cnocn Cl CZ
q> CcU? qU
3HCpI‘Hﬂ 3.TICKTpH‘-[eCKOI‘0 oJIsd KOHJICHC&TOpaZ Wm1 = % = 5 = —2—
3 cw, =12
HEPrys YEANHEHHOTrO NPOBOJHHKA: W, = )

Cuia Toka: ] =% , I =q,nSv
t
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Y |
ITnotHOCTH TOKA: J =—S—

3akon OMa 11s yuactka uenu: / = v
R
iuemn: [=—2—, U= _f p-
3axon OMa onst nonHoM ueny: [ = R’ U=¢g-Ir, I, ;,=—, R=0
+ ¥ r

ConpoTHBIICHHE NIPOBOJHHKA: R = pé ,R:=Ri(1 +a(ta— 1))

COHpOTHBJIeHHe CHCTEMBI I10CJACO0BATCIPHO COCAHHEHHBIX ITPOBOAHHKOB:
Rnocn = Rl + R2
COHpOTHBHeHHe CHCTEMBI MapajlliCJIbHO COCAHHCHHBIX IIPOBOXHHKOB!:
1 1 1

+

&ap R, R,

Aa

SJIC ucrounuka ToKa: £ =
Ag

2
3akon JIxoyns—Jlenua: Q= A=[’RAt = %

Momsocts Toka: P=1U =I*R

P _U

KII/] ucrouynuka ToKa: N=——=—,R/(R+7r)
el ¢

WHAyKUHS MArHKTHOTO TIOJISE; B = I; mlx

3akoH AMnepa: F, = lIBsina
Cwuna Jlopenua: F, =quBsina

!

3aKOH 31CKTPOMAarHUTHOM HHIYKLHH: & =—£ umm 6 =-d', roe

- N NA
@ = BScosa., Uisl KaTyIIKH HHAYKTHBHOCTH: & = —T(D
PasHOCTh MOTEHIMAIOB MEXIY KOHIAMH IPOBOJHMKA, ABHXKYIIErOCS B
MarHuTHOM noie: ¢, =U = Bulsina
Pa6oTa no nepememeHHo NpOBOAHKKA C TOKOM: 4 =1 Ad
IMorok MaruutHO#M nHaYKUMH: O = BScosa, © = L]

DJIC caMOHHAYKUMH: £ = _AA_(D =—1 _’2_1_ umm & =-L]',tae® =LJ
t t

2 2
SHeprust MarHUTHOTO MOJIA: W, = LI _Io_o°
2 2 2L
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KOJIEBAHHS X BOJIHbBI

MexaHnYecKHe KoJ1e0aHHA

YpaBHeHHE FrapMOHUYECKUX KOJIeOAHMIA:
X=X, COSMt, U=X=—@yx,, SINOL, U, =0, » a, = OX,,,

[Tonnas sHeprus npu konebauusx: E, +E; =E =FE

Mmax
o k
Huxnnyeckas yactora KojaeGaHHH NPY)KMHHOTO MasTHUKA: ®, =, [—
m
IMepuon koneGanui NMpyKUHHOTO MasTHUKA: T = 2% %

Kunernueckas s3Heprus koiyebJromerocs Tena:
my’ mmgxrzm sin? o,

E =
K2 2

2 fxl cos’myt
ToTeHuuanbHad FHeprus Konebmomerocs Tena: E, = kxT = max_2_0

Ilepuon u3MeHeHus SHEpruH: T, =%

. . 2 1
Ilepuon xoneGaHuii MaTeMaTHyeCcKOoro MasitHUKa: T ==—=2x [—,
g

(DO
> _8
o, ==
¢
YpaBHeHue Oeryieii BONHBL: y =y, Sin 21!:{—;:' —%)

JunHa BoaHsl: A =0T ,

PasunocTts das: Ag = %(x2 -x)

IlepeMeHHBIH TOK

. 1 U
I[enc*rnymume 3HAYCHHA TOKA H HAIIPSXKCHUSA ! ]21 =", Ull =

2 AT R

Cpenssis MOIIHOCTb NepeMeHHoro Toka: P=/[ U, cos@, coso=1 mrs

ueny ¢ R
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Koadduumest tpanchopMaluu:

U _N £E_5LU
k= , LU, ~U,L,, n=-2=-"2—2-100%
Uz Nz = R 1-U, ’
ONeKTPOMarHHTHHIE KOJIeOaHHA B KOHTYpE:
2
9 max
Esn + Evarn = Eontmax = Evaruima » Eo e = Yol
q"+0,'q=0, ecth t=0, q'=0, TO
/ 1 2n U
, 1, =0y, T==—=2nJLC, I,
b = LC qu (00 X
ecnd X=X, =L, o U, =1 oL,
ecnu X = X, ='L, 10 [, =U,wC.
oC
OIITHKA

3aKOH MPEJNIOMIIEHHS: 7, SInQ = 1, sin

AOGCOIIOTHBIH MOKa3aTeNnb NPEIOMIIEHHS; /1 = <
v
®opmyna TMH3BIL
cobuparomas: 1 =l+l , 1.1 1
F d f F d f
pacceuBalomas: 11 1
F d f
YBennueHue auH3bL [ = i _H
d h
1

Onrtuyeckas Cuia JHH3b: D = F

LI?

max
MAIHmax — 2

q =q,, cos(myt),

CB#3b 4aCTOTHl, CKOPOCTH M [UIHHBI BOJIHBL: B BAKyyM€ A,V =c, B Cpele

A, v=v, v=const

I/Imep(pepeﬂuml: max —ecIH Al = 2k %, min — ecnu Al = 2k + l)&

)lntbpalcunouﬂax peme'rKa (ycnoBue audpaKLHOHHOTO MaKchyma)

d:sing= 2k—)“— d—
2’ N
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AL

PaccrosiHue MexIy coceJHIMH MakCHMyMamu: Ah = '
2

) , . mye

3aKOH B3aHMOCBS3H Macchl W 3Hepruu: AE =c’Am; E =mc’ = =2—;

1-2

2
C

= S 2
E=E +E, — Eg, =mc —mgc

PenstuBucTCKUM HMIyNsC: P = et =
’1 L
C2
KBAHTOBASA ®PU3UKA
OHeprus dotoHa: E=hv = %
Macca dotona: m = h—;’ _h
c” ch
. hv _h
Umnynec poToHa: p=mec=—= X

2
YpaBhenue potorddekra: hv=A4+ % , hv=A+eU,,;

Kpacnas rpannua porosbdekra: hv , =4, v . =

Ycnoeue yacror bopa: iv=E_ —FE

VYcnoBue KBaHTOBaHHA OPOMT: muy,r, =n h
27

DHeprus cBsi3M aToMHOro smpa: AE, =Amc’, » AE_ =931,5-Am M5B,
Am —Ba.e.M.
Hedext macc: Am =[Zmp +(A—Z)mn:]—mx
Snepusle peakuyu: X + a + Q — Y + b — nNONIONIEHHE JHEPIHUH,
X+a—->Y+b+Q — BbIJIECIIEHHE JHEPIHH, rae.
0=9315-(3M,- > M,)MsB, M, — cymMa Macc 4acTHL JIO PeaKiuH,
M, — cyMMa Macc yacTul] nociie peaklyH (B a. €. M.)
15B=1,6-10"°Kn-1B=1,6-10" JIx

A A4 4 A 0
Tpasmna cMemenns: 5 X —55 Y+ He, X Y+ €

=t
3akoH paguoaKTHBHOTO pacnaga: N = N Oe‘“ WM N=N,-27
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CIIPABOYHBIE IAHHBIE

YHuBepcaiibHble pH3HYECKHE NOCTOSIHHbIE

Ha3panue 0O060o3HauenHe YucaoBoe 3HAYCHHE
YckopeHue cBoOOAHOTO 9.8 m/c?
najgeHus
I'pasuTaimonHas G 6,672 - 107" v° /(xr - c2)
MOCTOSHHAA
AGCOJIIOTHBI# HyJb B 273,15 °C
TEMNEPaTypbl
YHuBepcanpHas razosas
HOCTOSHHAS R 8,314 [Ix/(mons - K)
Yucno Asoraapo Na 6,022 - 10” moms !

R 23
[MocrosxHHas BonbiMaHa k= N 1,38 - 107~ /K
A
ATOMHas €JHHHIIA MacChl a.e.M. 1,660 - 10" kr
Macca nokos 3JeKTpoHa m 9,1095 - 107 kr=
ace P e =5,486- 107 a.e.m.
Macca nokos nporoHa m 1,6726 - 10~ kr =
po P =1,007276 a.e.m.
Macca aToMa Boopoa m 1,6735 - 10 r =
AOpOA H =1,007825 a.e.m.
Macca nokos HelTpoHa m 1,675 - 1077 kr =
™ " = 1,0086 a.e.m.
OneMeHTapHbIH 3apan e 1,6 - 107 Kn
Yucno Papanes F 9,65 - 10’ Kn/kmob
DneKkTpu4ecKas € 8.85 - 102 d/m
[IOCTOSIHHAs
MarxnuTHas MoCTOsAHHas Ho 12,57 - 107 T'a/m
MocrosiHnas [TnaHka h 6,626 - 107* I - ¢
CKOpOCTh CBETA B BAKyyMe c 2,997925 - 10® m/c
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ILtotHoCTh Bemects (x 10° kr/m)

Jen 0,9 Menp 8,9 Bona 1,0
Amomunuit | 2,7 | depeso (cpean.) | 0,6 Kepocun 0,8
Caunen 11,3 PTy'i‘I: 13,6 Crnupt 0,79
Crams 7,7 | Macno (sazenun) | 0,8 Boanyx 0,00129
IpH H.y.
YaenbHast TEII0EMKOCTD (X 10° JIx/(kr - K))
Jen 2,1 Menn 0,38 Bona 4,2
Amomunui | 0,89 Cepebpo 0,23 Kepocun 2,1
CauHen 0,13 PtyTth 0,12 Coupt 2,4
Cranp 0,5 OnoBo 0,23 | Bo3nyx npu H.y. 1,0
YnenbHasi TEILUIOTA IJIABJICHHS A H Tapoo0pa3oBaHus r
(x 10* T/xr)
A A ¥
Jlen 330 Menb 200 Bona 2300
Amomunuii | 380 Caunen 25 PryTh 290
3aBHCHMOCTH XaBJICHHS Py, H IIOTHOCTH
HACBHIIIEHHOTO0 NAPa Py, OT TEMIEPATYPbI £
t°C|l 10 [ 11 | 12 | 13 | 14 | 15 [ 16 | 17 | 18 | 19 | 20
f:l‘fi‘a 1,23(1,3111,40(1,49|1,60| 1,7 | 1,811,93]2,07(2,20|2,33
lf’/*;;’, 94 (10,010,7|11,4(12,1|12,8|13,6(14,5]15,4(16,3|173
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Ilcuxpomerpuyeckas Tabanua

o Pa3HocTb noka3aHHi cyxoro
t’ C’ OC
eyxoro H BJIAXHOI0 TEPMOMETPOB,
TepMoMe,"mo[112]3|4 5/ 678109
OTHOCHTEILHAS BJAXKHOCTD, %o
12 100| 89 | 78 | 68 | 57 | 48 | 38 | 29 | 20 | 11
14 100 89 | 79 | 70 | 60 | 51 | 42 | 34 | 25 | 17
16 100 90 | 81 1 71 | 62 | 54 | 45 | 37 | 30 | 22
18 100 91 | 82 | 73 | 65 | 56 | 49 | 41 | 34 | 27
20 100 91 { 8 | 74 | 66 | 59 | 51 | 44 | 37 | 30
22 100 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40 | 34
24 100 92 ) 84 | 77 | 69 | 62 | 56 | 49 | 43 | 37
26 100 92 | 85 | 78 | 71 | 64 | 58 | 51 | 46 | 40
28 100 93 | 85 | 78 | 72 | 65 | 59 | 53 | 48 | 42
30 1001 93 | 8 | 79 | 73 | 67 | 61 | 55 | 50 | 44
- MHOXHTENH 1719 006pa3oBaHUs JeCATHYHBIX KPATHBIX
H 10JbLHBIX eXAHHHI
- | Haumeno- | MHuoxu- |O6o3nave-| Haumeno-| MHoxu- (O6Go3naue-
BaHHe TeJb HHe BaHHE TeJb HHe
Tepa 10" T CaHTH 1072 c
THra 10° r MHJLTH 107 M
Mera 10° M MHKDO 107 MK
KHWJIO 10° K HaHO 107 H
T'eKTO 10 r ITHKO 107" n
JeKa 10 Ia beMTO 107" i)
JIelH 107 I arro 1078 a
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OTHocHTE/IbHBIE ATOMHbIE MACChI H30TOMOB
-2
XMMH4eCKHX JaeMenToB (1 a.e.m. = 1,660 - 1077 kr)

HazBanue O06o3HayeHue Macca nokos (a.e.M.)
OneKTpoH e 0,0005486
Heiitpon n 1,0086649

[IpoTon v p 1,007276
ATtoM BOZOpOJA }H 1,007825
ATtoM peittepus ’H 2,0141018

ATtoM TpHTHSA ‘;’ H 3,0160493
AToM renus sHe 4,0026032
ATOM JIUTHSA gLi 7,0160040

AToM CTpOHLKS-94 ST 93,9153599
ATtoMm KceHoHa-139 1 Xe  138,9187869
AToM ypaHa-235 HU 235,0439231
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