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Enunslii rocynapctBeHHbli 3k3amen no ®PU3NKE
HWHcTpyKnHs 110 BBINOJTHEHUIO Pa0OThI

Jlnst  BBINMONHEHWS 9K3aMEHAIMOHHOM paboThl 1O (U3HKE OTBOAUTCA
235 munyT. PaboTa coctout u3 3 yacteil, BKIIOYAIOMUX 35 3aJaHuH.

Yacte 1 comepxut 21 3amanme (A1-A21). K kaxaomy 3amaHuto maércs
4eThIpe BapHaHTa OTBETA, U3 KOTOPBIX NIPABMIBHBII TOJIBKO ONUH.

Yacte 2 copmepxut 4 3aganus (B1-B4), B KOTOpBIX OTBET HEOOXOIUMO
3amucath B BUsie Habopa uudp.

Yactp 3 conepxut 10 3amau: A22—A25 ¢ BEIOOPOM OJJHOrO BEpHOI'O OTBETA
u C1-C6, 111t KOTOPBIX TpeOyeTcs JaTh Pa3BEPHYTHIE PELICHHUS.

Ilpn BbIUMCIEHUSAX pa3pellaeTcss MCHONIb30BaTh HENPOrpaMMHUPYEMBbIH
KaJIbKYJIATOP.

Bce Omanku EID  3anonHsroTcs SpKUMH — YEPHBIMH — YEpHUIIAMMU.
JlonyckaeTcst HCII0JIb30BaHHUE T'e€I€BOH, KAMIIIPHOM WK IEPbEBON pyUeK.

Ilpu BbIMONHEHMH 3amaHUii BBl MOXeTe MOJb30BaTHCS UYEPHOBUKOM.
OOpamraem Bame BHMMaHMe Ha TO, YTO 3allMCH B YEPHOBHKE He OynyT
YUYHUTBIBATLCS TIPH OLICHUBAaHUU PAOOTEL.

CoBeTyeM BBINOJIHATD 33/1aHHUSI B TOM IOpsIIKE, B KOTOPOM OHM AaHbl. Jliist
9KOHOMUH BPEMEHHM IPOITyCKaiiTe 3alaHue, KOTOPOE He yIaéTCsl BBINOIHUTH Cpasy,
U mepexomure K ciepyromemy. Ecnu mocne BelmonHeHus Bcei paboTel y Bac
ocTaHeTcs BpeMsi, BBl cMoXkeTe BEpHYThCS K MPOIYIICHHBIM 331aHUSIM.

bannbl, mosmyueHHsle Bamu 3a BBINOJHEHHBIE 3a/aHUS, CYMMHPYIOTCS.
IMocrapaiiTech BBIMOMHUTH KaK MOXKHO Ooibllle 3afaHMil 1 HaOpaTh HauOoJblIee
KOJIMYECTBO OAJIIOB.

Kenaem ycmexa!

Hwxe mnpuBeneHbl clipaBOYHbIE JJaHHBIE, KOTOpPBIE MOIYT ITOHAJ00UTHCS
Bawm npu BeinosiHeHUH paboThI.

IlecﬂTl/l‘lele NpUCTAaBKH

Haumeno- | O6osnauenne | Muoxutens | Hammeno- | OGosnauenne | MHOXHTENDb
BaHHE BaHNE
TUra r 10° CaHTH c 10
Mera M 10° MWJIIA M 10°
KHJIO K 10° MHKpPO MK 10°
TeKTO r 10° HaHO H 10°
nenn I 107! MTHUKO b 10712
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Koncmanmut

YHCIIO TC

YCKOpEHHE CBOOOIHOTO MajieHus Ha 3emiie
rpaBUTallMOHHAA MMOCTOSIHHAS
YHUBEpCaJibHas ra30Basi MOCTOSHHAS
IIOCTOsTHHas BOJ’[BLIMaHa

MIOCTOSsIHHAs1 ABOTazipo

CKOpOCTb CBETa B BAaKyyMe

k03¢ (puIHEeHT TPONOPLHUOHATBHOCTH B 3aKoHe Kynona

MOYJIb 3apsizia SJIEKTPOHa (JIEMEHTapHBIN
JNEKTPUYECKUIT 3apsin)
noctosiiHas [lnanka

n=23,14

g=10wm/c?
G=6,7-10" H-m¥/kr’
R =28,31 JIx/(monb-K)
k=1,3810"% /K
Np=610% mons ™!

c=310%wm/c

k=——=910" H-m*/Kn*
4ne,

e=1,610" Kn

h=6,610" Ix-c

Coomnouienue mexcoy paziudHblMu eOUHUUAMU
TeMIeparypa

aTOMHAsl €IMHNIIA MACCHI
1 aTroMHas eIMHMIIA Macchl 3kBUBajgeHTHa 931,5 MbsB
| 3IeKTPOHBOJIBT

0K=-273°C
1 a.em. = 1,66-107 kr

15B=1,610" Ix

Macca wacmuy

3JIEKTPOHA 9,1-10°'kr = 5,5-10* a.e.m.

IPOTOHA 1,673-107" kr = 1,007 a.e.m.

HEUTpOHA 1,675~10’27 kr = 1,008 a.e.m.

ITnomnocmo TIOJCOTHEYHOr0 Macjaa 900 kr/™>
BOJIBI 1000 kr/m’ ATIOMUHUS 2700 /™M’
npeBecunsl (cocHa) 400 Kr/M Kenesza 7800 xr/m’
KepocHHa 800 xr/m’ pTyTH 13 600 kr/nm’
Yoenvnas mennoémrkocms

Boabl  4,2-10°  Jhx/(xkr-K) amomuust - 900 Jhi/(xr-K)
mppa 2,1-10°  Jix/(xrK) Mem 380  Jix/(xr-K)

xeneza 460 JIx/(xkr-K) 4yryHa
ceunna 130 JDx/(kr-K)

Yoenvnas mennoma

apooOpazoBaHust BOJbI 2,3-10° /kr

TIaBJICHUSI CBUHIIA 2,5-10* Jik/kr

[UIABIEHMS JIbJA 3,3-10° Jik/kr

500 Jhx/(xrK)

Hopmansnsle ycnogua:  aBieHue — 10° Ia, temnepatypa — 0 °C

Monsapnas macca

asora 28.107° kr/monb renus
aprosHa 40-107° kr/momb KHCIIopoAa
BOIIOpOJIA 2:10°  xr/monn JUTUS
BO3yXa 29.107° Kr/™Moib HEOHA
BOJIBI 181072 «xr/moins

41072  kr/moms
32:107  xr/monb
6-10°  xr/mons
20-107°  Kr/moub

YIJIEKHUCIIOro rasa 44.107  xr/Monb
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Yacrtp 1

Ilpu evinonnenuu 3aoanuit yacmu 1 ¢ Oranxe omeemog Ne 1 noo nomepom
eévinonnsaemozo Bamu 3aoanusn (A1-A21) nocmasbme 3HaK «X» 6 Klemouke,
HOMeEDP KOMOpOoli coomeemcmayem Homepy evlopantozo Bamu omeema.

Ha pucyHnke mpenctasieH rpauk 3aBUCHMOCTH U, M/C)
MOZYJSL CKOPOCTU U aBTOMOOMJIA OT BPEMEHHU 1. 10
Ompepenure 1o rpaduky IyTh, NPOHICHHBIN

aBTOMOOWJIEM B HHTepBaje BpemeHd orT 0 10

10 20 30 40 50 1, ¢

30c.

1) 50m 2) 100 m 3) 250m 4) 200 m

Ha neBom pricyHKe mpencTaBiieHBl BEKTOP 1 3 4
paBHOAEHCTBYOIIEH F  Beex cul,

JEUCTBYIOIIMX HAa TENO, M  BEKTOP /

CKOPOCTH Tella U B HHEPUHAIBHON N 2
cucreme orcuéra. Kakoii u3 YeTbIpéx F 1

BEKTOPOB Ha MPAaBOM PUCYHKE YKa3bIBaeT HANPABJICHUE BEKTOPA YCKOPEHHs Tela
B 3TOM cucteme orcuéra’?

PaccrosHue oT cmyTHHMKa 10 LIEHTpa 3eMJIM PaBHO JBYM paaumycam 3emid. Bo
CKOJIBKO Pa3 M3MEHHTCS CHJIa IPHUTSDKEHUS CIYTHHKA K 3eMile, eCId PacCTOsIHUE
OT HETO JI0 IIeHTpa 3eMITN YBEIHIuTcs B 2 paza?

1) ymensmmTcs B 4 pasza
2) yMeHbIIUTCS B 2 pa3a
3) yBenuuutcs B 2 paza
4) yBemnmuutcs B 4 paza
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Ha pucynke npuenéH rpaduk 3aBUCUMOCTH MPOCKLUH
UMITyJibCa Ha ocb Ox Tena, IBUKYLIErocs 110 MPSIMOMH, OT
BpeMeHH. Kak jBUTanoch Teiao B MHTEpBAJaX BPEMEHHU
0-1wm 1-2?

1) B uHTepBane 0—1 He ABHUTaIOCH,
B UHTepBaJie 1—2 ABUraoch PaBHOMEPHO
2) BunTepBaie 0—1 qBUTaNOCH paBHOMEPHO,
B MHTEpBaJIe 1—2 ABUTaJIOCh PAaBHOYCKOPEHHO

3) BunHTepBanax 0—1 u 1-2 gBUTANOCH PpAaBHOYCKOPEHHO
4) BunTrepBanax 0—1 u 1-2 gBUTaNOCH PABHOMEPHO

Ecnu MHOT'OKpaTHO CXHUMATb IMPYXHUHY, TO OHa HArpeBacTCsd. DTO MOXKHO
OOBSICHUTD TEM, 4TO

1) dacTbh pabOTHI BHEIIHHUX CHII IIEPEXOJUT BO BHYTPECHHIOI SHEPTHIO IPY>KUHBI

2) mpyXuMHa HarpeBaeTcs B IPOLIECCE YOapoB MOJIEKYJ BO3/yXa O YaCTHIIbI
BEILECTBA MPYKUHBI

3) noTeHUMAaNbHAS SHEPTHUS MPYKUHBI IEPEXOJAUT B KHUHETHUECKYIO
4) KUHETHYecKasi SHEPTUs MPY>KUHbI IEPEXOUT B IOTEHIIUAIBHYIO

B Bosme HaxonmsTcs TpM IIapHKa OAMHAKOBOM MacChl, <4<
ylepKUBaeMble HUTSAMH (CM. pUCYHOK). [Ipu aToM

1) apxumenoBa cuila, JEHCTBYIOIIAs Ha MEPBBIN IIApUK, HAIIpaBI€HA BHU3, a Ha
BTOPOI1 U TpeTuii — BBEpX
2) Ha nepBblil MApHUK AeHCTBYET HAaUOONbIIAs apXUMEI0Ba CUJla

3) Ha Bce IIapUKH JEHCTBYIOT OJIMHAKOBBIE aPXUMEIOBBI CHJIbI, TaK KaK UX MacChl
paBHBI

4) Ha TpeTHH IIApUK JCHCTBYeT HaHOObIIAs ApXUMEN0Ba CHIIa

qaCTI/IHLI ra3a HaxoIATCd B CPEAHEM Ha TaKUX PACCTOSAHUAX APYT OT Apyra, npu
KOTOPBIX CUJIBI MPUTSHKECHUA MEKAY HUMU HE3HAYUTCIIbHBI. DTO 00BACHSACT

1) pacnpocTpaHeHHE B ra3e 3ByKOBBIX BOJIH

2) CmoCOOHOCTB ra30B K HEOTPAaHUISHHOMY PACIIUPEHUIO
3) OOoBLIYIO CKOPOCTh YaCTHI] ra3a

4) 3HaUYeHHE CKOPOCTH 3BYKa B Ta3e
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B cocyne Haxomurcs wmpeansHbld ra3.  Ilpomece D [IaTp OAMHAKOBBIX PpE3UCTOPOB ¢ compoTuBieHHeM r =1 OM coeanHEHBI
n300apHOTO W3MEHEHMS COCTOSIHMS Ta3a II0Ka3aH Ha A B DJIGKTPUYECKYIO LIEMb, CXeMa KOTOpOHl mpencTaBieHa Ha pucyHke. [lo yyacTky
muarpaMme (CM. PHCYHOK). Macca rasa B mpomecce AB upér Tok [ =4 A. Kakoe HampspkeHHe MTOKa3bIBaeT UICATBHBIA BOIBTMETDP?
u3MeHsulack. B Kakoif u3 Touek auarpaMMbl mMacca rasa B C N\
MMEET HaUMEHbIIIEE 3HaUYEeHHE? ', ” I
—
0 T —

N

1) A 2) B 3) C 4) D

1) 6B 2) 5B 3) 3B 4) 7B

B 3akpsITOM cocyzie ¢ CyXMMH CTEHKaMH BO31yX HeMHoro Harpenu. Kak mpu stom
MU3MCHUJIIMCHh KOHIOEHTPpANUs MOJIEKYJI BOAbBI 1 OTHOCUTEJIbHAA BIIAXKHOCTH BO3QyXa
B cocyze? Kak nanpasnena cuna Ammepa, qeicTByromas ..

> - Nel

Ha MPOBOAHUK Ne 3 CO CTOPOHBI ABYX APYTUX
1) ¥ KOHIEHTpALKsI MOJIEKYJI, U OTHOCHTENIbHAS BIAKHOCTh YMCHBIIMIICH (CM. PHCYHOK), €CITH BCE POBOJHHKH TOHKHE,  ~~- < - No?2
2) KOHIIEHTpAIHs YBEJIUIMIACH, & OTHOCUTEIbHAS BIAKHOCTH HE H3MEHMITACH JNeXAT B ONHON IUIOCKOCTH M NAPAIUICHBHBI ) 3
3) KOHIIEHTpALHs YMEHBIIMIACH, @ OTHOCHTEIIbHAS BIAXXHOCTD YBEIHYHIIACH apyr apyry? Ilo mpoBomHHMKaM — MIET I o
4) KOHIEHTpALHs HE U3MEHUIIACh, & OTHOCUTEIIbHAS BI&)KHOCTh YMEHBILMIACH OJIMHAKOBBIN TOK CUIIOH /.

1) kHaM O
Ha pucynke wu300paxén rpaguk 3aBucumoctd 1, Kj 2) eepx T
TEMIIEpaTypbl Telna OoT mnoxsoguMoro k Hemy 410 3) prms 4

KOJIMYECTBa TEIUIOTHI. YJelbHass TEII0EMKOCTh 380

4) orHac ®
BemiectBa 3toro Ttenma paBHa 500 JDx/(kr-K). Uemy 350 A )
paBHa Macca Tena? "
1) 1k 320== B mutockoi 37eKTpoMarHUTHOW BOJIHE, pacmpocTpaHsonieiics Baosib ocu OZ,
> BEKTOP HANpPsHKEHHOCTH 3JICKTPUYECKOTO MOJIS HANpapieH napaiensHo ocu OY.
2) 2kr 0 2040 60 Q, xJx N - .
3) 3xr Kak opHeHTHPOBaH BEKTOp MarHUTHOW HHAYKIMKH B 3Toii BOiHBI?
4) 4xr 1) mapamnensHo ocu OZ

2) mnapaiensHo ocu OY
3) mapamrensHo ocu OX

OTpHIIATENHFHO 3apsSHKEHHOE TEJIO OTTAJKUBACT IMOJBEIICHHBIM Ha HUTH JETKHUIA o
HIapUK U3 aJIOMUHUEBON (Gonbru. 3apsi mapuKa 4 B=0
A. TOJOXHUTEIECH

b. orpuuareneH

B. paBeH HyIIIO

IpaBunbHO(-b1) yTBEepKaCHHE(-51):

CTeKISIHHYIO JIMH3Y (IIOKa3aTelb IPEIOMIICHUS CTEKIA Morexna = 1,54),
TI0Ka3aHHYI0O Ha PHCYHKE, MEPEHeCIN M3 BO3AYXa (Myosuyxa = 1) B BOLY
(Mpop = 1,33). Kax wmsmeHwiuch mpu 3ToM (DOKYCHOE pacCTOsSHHE U
1) Tonbko A OINITHYECKas CUJIA JTUH3BI?

2) Ttonbko b

3) rtombko B
4) AmwmB 2) (OKyCHOE pacCTOSIHHE YMEHbBIIMIOCH, ONTUYECKAs CUIIa YBEIUIHIACH

3) (oKycHOE pacCTOSIHUE U ONTHYECKAs CUJIa YMCHBIINIUCH
4) QokycHOe pacCTOSIHIE YBEIHYMIOCh, ONITHYECKAs! CHIIa YMEHBIIMIACH

1) doxycHOe pacCTOSHIE M ONTHYECKAS CHJIa YBEIMYHINCDH
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Kakast 13 cTpouex TabIUIbl IPaBUIILHO OTPaKaeT CTPYKTYPY sapa ! }13 In?

EAvHbIV rocyAapCTBEHHbI 9K3aMeH

Ha nBe menu B 9kpaHe ciieBa MajiaeT ——»
TIOCKast MOHOXPOMATHYECKas
CBETOBAsl BOJIHA IIEPIEHIUKYIISIPHO
9KpaHy. J[iMHA CBETOBOW BOJHBI A.
Cser ot meneit S, u S,, KoTOpBHIE
MOXKXHO CUUTATH KOFCpCHTHI)IMPI
CcUH(A3HBIMM HCTOYHHKAaMM, JAocTHraer »skpaHa O. Ha néM Habmonmaercs
unTepdepeHionHas kapruHa. TéMHas moyioca B TOUKe A HabII01aeTCsl, €CIu

—_—

1) $4-84=Q2k+1) -%, rae k — mo0oe 1e10e YHCIIo

A
2) S$4-814=2k 5 rae k — moboe 1enoe 4uciio

3) $4-84= i , TIe k — mroboe 1e510e Ynucio
2k +1

4) $4A-854= % , T1e k — nmro0oe 11ej10€e Yucio

PazpexeHHblil MeX3BE3AHBIM ra3 MMEET JIMHEHYaTbI CIEKTp H3Iy4eHHs
C ompe/eIEHHBIM HaOOPOM JUIMH BOJH. B cnexTpe u3imydeHus 3BE3], OKPYKEHHBIX
9TUM Ta30M, HAOJIOAAIOTCS JIMHUM INOTJIOIIEHUS C T€M k€ HabOpOM AJMH BOJH.
OT0 coBHaJICHHUE JUIUH BOJIH OOBACHAETCS TEM, UTO

l) XHMHMUYECKUN COCTaB 3BE3/] U MEX3BE3THOTO ra3a OJUHAKOB

2) KOHIICHTpalus 4acTHI] Me)I(SBéS,HHOFO raza 4 rasa B o6na1<e, OKpYyXKarouem
3BE€31Yy, OJlHAa U Ta XKC

3) AIMHBI BOJH M3JIyY4aeMbIX M TOIJIOMIAEMbIX (OTOHOB ONPENCNISIOTCS OJHUM H
he
TEM XK€ YCIOBUEM: —— = |E -E |
7\‘ n m
mn

4) TtemmepaTypa MEX3BE3IHOIO ra3a B 000MX CIyJasx OJHA U Ta Ke

1
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Ne | p —4ucno npoToHoB 71 — YHMCJI0 HEUTPOHOB
1 49 66
2 49 115
3 115 49
4 115 164

2) 2

3) 3

4) 4

Kaxkoso maccoBoe uncio siapa X B peakuun ;1 Am + JHe —> X +2 'n?

A20

A21

1) 95 2) 243 3) 97 4) 244

Ha pucyHke TOYKAMH YyKa3aHBl pe3yJbTaThl H3MEPEHHH HampshHKeHHs Ha
KOHZIEHCATOpe IIPU €ro paspsiie Yepe3 pPe3ncTop B pasHble MOMEHTHI BPEMEHHU.
IMorpemHoCTH M3MEPEHNUSI STUX BETMYHH COOTBETCTBEHHO paBHsMCH 0,3 B n 2 c.
Kakoii u3 rpapKoB IpaBUIBHO MOCTPOECH IO ATUM TOYKam?

1) UBj 3) UBj

3 3

2 N 2 HNGH-HE

1 1

10 20 30 & ¢ 10 20 30 & ¢

2) UBj 4) U By}

3 3

24\ 2

| \ EAN

10 20 30 ¢ 10 20 30 ¢

B rabnune mpencraBieHBl pe3yNbTAaThl M3MEPEHUH (OTOTOKA B 3aBUCHMOCTH OT
Pa3HOCTH MOTCHIHAIOB MEXTY aHOAOM M KaTOJOM Ha YCTaHOBKE IO H3YYCHHUIO
¢dorospdexra. TouHOCTH H3MEpeHHs CHIIBI TOKa paBHa S5 MKA, pa3HOCTH
norennuanos 0,1 B. PaGora Bbixosa (oTO37EKTPOHOB C MOBEPXHOCTH (HOTOKATOIA
paBHa 2,4 3B. doTtokaro] ocBelaeTcs MOHOXPOMATHUYECKHM CBETOM.

(Pa - (Px; B

-1,5

-1,0

0,5

0,0

+0,5

+1,0

I, MKA

0

0

10

40

80

110

DHeprus GOTOHOB, MAJAKOIINX Ha (POTOKATO/,

1) He npeBocxoaut 2,0 5B
2) pasHa (1,4+0,1)3B

3) mpessimaer 2,8 3B

4) mnpesbimaer 1,8 5B
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Yacrp 2

Omeemom K 3a0anuam 3mou uwacmu (B1-B4) aensemcsa nocnedosamenvrnocms
yugp. Bnuwume omeemvl cHauana ¢ mexkcm padomol, a 3amem nepeHecume
ux ¢ onank omeemos Ne 1 cnpasa om HoMepa cooOmeenmcmeylouiezo 3a0anus,
HAUUHAA C NepeoU KIeMmOuKU, 0e3 3anamvlX, Npo0enos U _KaKux-iuoo
00NnOIHUmMENbHBIX __cumgonos. Kasxicoyro wugpy nuwmume 6 omoenvHoii
KJlIemoUKe 6 COOMEemcmeun ¢ NPpUBeOEHHvIMU 6 O1aHKe 00pasyamu.

I'py3 n300pak€HHOrO Ha PUCYHKE NMPY)XKUHHOTO MasTHHKA
COBEpUIAET rapMOHMYECKHE KOJIeOaHUsI MEXKAY TOUKaMK |
n 3. Kak MeHsercs KHHETHYeCKash »dHEprus rpysa
MAasITHUKA, MOJYJIb CKOPOCTHU TPy3a U KECTKOCTD NPY>KHHBI 1 2 3
IIPY IBUOKEHHUHU TPY3a MasTHUKA OT TOYKH 2 K Touke 17

Jns KaXJoH BENUYMHBI OINPEACIUTE COOTBETCTBYIOIIUM

Xapakxrtep e€ N3MEHEHUS:

P

1) yBenmumBaercs
2) yMeHbIIaeTcs
3) He uzMeHseTcs

3anumuTe B TaOmuiy BbIOpaHHbIe HUMPBI U KaKAOH (DM3MYECKOH BENIUYUHBL
ITudpsl B 0TBETE MOTYT HOBTOPSITHCA.

Kunernueckas
SHEPTHs
rpy3a MasTHHKA

Momyns cKOpoCcTH KéctrocTp
rpysa NPY>KUHBI

IIpu HacTpoiike KojIeOaTeIbHOrO KOHTYpa paguonepenaTinka ero NHIyYKTHBHOCTh
yMeHbIIMWIM. Kak MpH 3TOM HM3MEHSATCS CIEAYIOUIMe TPH BEIUYUHBL: TIEPUONT

Koe0aHM TOKa B KOHTYpE, JaCTOTA M3ITyJaeMbIX BOJH, JTHHA BOIHBI H3IydeHHs?
Jlns KaXk10M BETMUUHBI ONPEJEINTE COOTBETCTBYIOIUM XapaKkTep U3MEHEHU:

1) yseauuurcs
2) yMEHBIIUTCS
3) He U3MEHHUTCA

3anumuTe B Tabauiy BbIOpaHHBIC MUGPHI A KaXI0H (GU3MIECKOH BETHUMHBI.
ITudpsl B 0TBETE MOTYT HOBTOPSTHCA.

Iepuox konebanuii Toka UacroTta n3myqaeMbIx JlnrHa BOTHBI
B KOHTYpE BOJIH U3Ty4eHHs
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Bonbmoe wuwmncno N paauoOaKkTUBHBIX —sIEp 2%Hg pacmajaercs, o0pasys

CcTaOWIbHBIE JOYEpHHUE spa 20831T1 . Ilepuon momypacnaga paBeH 46,6 cyTok.
Kakoe koyimuecTBO MCXOIHBIX sifep ocraHercs yepe3 139,8 cyTok, a nouepHHX
mosiBUTCS 32 93,2 cyTOK mocie Havaia HaOIoaeHni?

YcTaHOBUTE COOTBETCTBHE MEXK/y BEIMUMHAMH U UX 3HAYECHHUSMHU.

K kaxmoii NO3UIUK U3 IEPBOro CTOJNOIA MOAOEPHUTE COOTBETCTBYIOIIYIO O3HIIUIO
U3 BTOPOTO M 3alHIIKTE B TAONHUIY BHIOpaHHBIC MUQPPBI MO COOTBETCTBYIOIIUMHU
OyKBaMH.

BEJIMYNHBI X 3HAYEHUE

A) KOIMYECTBO s1Ep 2gSHg gepes 139,8 cytok 1) %
b) KosmuecTBo Anep 20831Tl yepes 93,2 cyTok N
2) 1

3N

3) v

TN

4) e

A b

OrtBeT:
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[Ipy  noAKIIOYEHMM  [POBOAHMKA K  IOJIFOCAM
raJbBAaHUYECKOTO IEMEHTAa Ha MOBEPXHOCTH IMPOBOJHUKA
TIOSABIISIFOTCS 3apsIIbl: MIOJI0KUTEIIbHBIE BOIM3HU
MIOJIOXKUTENIBHOTO  TIOJIIOCA,  OTpULATeNIbHbIE  BOJIU3HU
OTPULATENIBHOTO MOJII0CA — U BO3HMKAET JJIEKTPUYECKU
TOK. 3aps/ibl Ha IMOBEPXHOCTU IIPOBOJHMKA CO3JAIOT B
MIPOCTPAHCTBE 3JIEKTPUUYECKOE I10JI€, @ TOK — MAarHUTHOE
noje. IIpoBoIHMK, MOAKIIOUEHHBIH K rajlbBAHHYECKOMY
3JIEMEHTY, MPOXOAUT yepe3 oTBepcTHe B nocke. Ha pucynkax 1-4 mpu momormun
CWJIOBBIX JIMHUH (JIMHUM TIOJIS1) M300pa)KeHBI AJIEKTPHIECKOEe M MarHUTHOE OIS,
CO3/laBaeMble MPOBOJAHUKOM (BUJ CBEpXy). YCTAHOBUTE COOTBETCTBHE MEXIY
BUJIaMU ITOJISL U pUCYHKaMU, 1/1306pa>1<a}0u11/1M14 CHJIOBBIC JIMHUMU.

K kaxmoll MO3WLIUH MEepBOro CTOJOIA IMOIOEpUTE COOTBETCTBYIOLIYIO MO3HIIUIO
BTOPOTO M 3aIUIINTE B TAONUIy BEIOpaHHbBIE IU(PHI.
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3aoanua wacmu 3 npedocmagnaom coboi 3aoauu. Pexomenoyemcsa nposecmu
ux npeosapumenvnoe peuwienue Ha uepnoeuke. Ilpu evinonnenuu 3adanuil
(A22-A25) ¢ oaranke omeemos Ne 1 noo nomepom evinonuaemozo Bamu 3adoanus
nocmaebme 3HaAK «X» 8 Klemouke, HOMeEP KOMOPOU COOMEEMCMEyen Homepy
evlopannozo Bamu omeema.

JlBa Trpy3a MaccaMH COOTBETCTBEHHO - ->
My=1xr u M,=2xr, nexamue Ha I
IJIaJIKOM TOPU3OHTAIbHOW MHOBEPXHOCTH,
CBSI3aHBl HEBECOMOM U HEPACTHKUMOM
HuTBI0. Ha Tpyssl meficTByiOT cumsl F, m F,, Kak TIOKa3aHO Ha pucyHKe. Cuia

HaTspkeHust HUTH 1 = 15 H. KakoB Monyns cunsl £, ecnu F, =21 H?
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B memm, w300paxkEéHHOW Ha pHCYHKe, WICalbHBIN

amnepmeTp mokaseiBaeT 8 A. Haiimure DJIC umcrounuka,
€CIIM er0 BHYTPEHHEe CONpoTuBIeHUE 2 OM.

1) 56B
2) 14B
3) 42B
4) 28B

Uepes JHO TOHKOCTEHHOTO  COCYAa,
3aII0JJHEHHOTO YKHUIKOCTBIO M HMEIOIIEro
¢dopMy, TOKa3aHHyldO Ha  pHUCYHKe,
ITyCTHJIM JIy4 cBeTa (CM. pHUCyHOK). KakoB
MIOKa3aTelb MPETOMIICHUS KUIKOCTH?

) 1,22
2) 1,40
3) 1,48
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EAvHbIV rocyAapCTBEHHbI 9K3aMeH OUBNKA 717

Ilonnoe pewenue 3a0au C1-C6 neooxooumo 3anucams ¢ o1anke omeenog No 2.
Ilpu opopmnenuu pewrenus ¢ o1anke omeemos Ne 2 sanunuiume cHa4ana Homep
3a0anun (Cl, C2 u m.o.), a 3amem peuwieHue cOOmeemMcmeyouiell 3a0ayu.
Omeemul 3anucwléaiime 46mKo U pazoopuueo.

B ycraHOoBKe mo HabmozeHHIo GoTodddexTa CBET OT TOUYEUHOTO HCTOYHHKA S,
NpOHJs uepe3 COOMpAIONIyH0 JIMH3Y, MajaeT Ha (OTOKATOJ MapayieabHbIM
MMy4ykoM. B cXeMy BHeciaM H3MEHEHHE: Ha MECTO IEPBOHAYAJIbHOW JIMH3BI
MTOCTaBWJIM APYTYIO TOTO XK€ JHaMeTpa, HO ¢ OONBIINM (OKYCHBIM PacCTOSHHEM.
HcTounuk cBeTa nepeMecTUIN BJIOJIb TJIaBHOM ONTHYECKOW OCH JIMH3BI TaK, YTO Ha
(hoTOKaTO] CBET CHOBA CTaJl M13/1aTh NapauleIbHBIM Iy4koM. Kak n3menuics npu
9TOM (YMEHBIIWICS Win yBenuuuics) Gorotok HaceimeHus? OObsICHUTE, TOYEMY

M3MEHsIeTCsl  (POTOTOK  HACHINICHUS, M  YKaXHUTe, Kakue (u3mueckue
3aKOHOMEPHOCTH BBl HcIonb30Bay st 00 BSICHEHHSI.
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Ilonnoe npagunvnoe pewrenue Kaxcoou u3 3aoau C2—C6 dondcno cooepicams
3aKOHbL U POpMYIIbl, NPUMEHEHUE KOMOPHLIX HEOOX00UMO U OOCIAMOYHO 011
pewienua 3aoauu, a maxyce MamemamuyecKkue npeodpazo06anusn, pacuémoul ¢
YUCTIEHHBIM OMGEMOM U NPU He0OXO0OUMOCHU PUCYHOK, HOACHAIOUUT
pewenue.

B ycraHoBke, wu300pak€HHOW Ha
pUCyHKE, TIpy3MK A  coeauHEH I
NEPEKMHYTON Yepe3 ONOK HUTBIO C |

OpyckoM B, JISKAIAM Ha
TOPU30HTAJILHOMN MTOBEPXHOCTH
TpuOOMETpa, 3aKpeIIEHHOTO  Ha

ctosie. I'py3sHK OTBOIAT B CTOPOHY,

IPUIIOJHUMAS €r0 Ha BBICOTY /i, M OTIyCKaroT. J[IMHa CBUCAIOIIEH YacTH HUTH
paBHa L. Kakylo BelIuuuHy JOJDKHA NPEB30OHTU Macca IPy3HKa, 4TOObl Opycok
CIBUHYJCA C MECTa B MOMEHT IIPOXOXKICHUS TIPy3UKOM HIDKHEH TOYKH
tpaektopun? Macca Opycka M, ko3(DGHUIUEHT TpeHUs Mexay OpycKoM u
moBepxHOCThI0 L. Tpernem B Oi1oke, a Taxke pa3mMepamu OJI0Ka MpeHedpedb.
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OnuH MOJIb aproHa, HaxOJAIMHcS B IpUMHApe mpu Temmeparype 1; =600K

5
W JaBJICHUN p; = 4-10 Ha, pacimpga€Tca U OJHOBPEMECHHO OXJIAXKIAETCA TaK, YTO

ero [aBJeHUe NPH PACIIMPEHAH OOPATHO MPONOPLHOHAIBHO KBAAPATy 0OBEMA.
KoHeunbiif 06bEM rasa Basoe Gonblue HauanbHOro. Kakoe KOJIMYECTBO TEIIOTHI
ra3s OTJI PH PACUIMPEHHH, €CITH IPH 3TOM OH cosepiumi pabory A =2493 JIx?

B amektpuueckoil menw, mokazaHHOW Ha pucyHke, DJIC

U BHYTPEHHEE  CONPOTHBIEHME  HMCTOYHHKA  TOKa
cooTBeTcTBeHHO paBHBl 12B w 10wMm, &mKkocTh
koHzaeHcaTopa 2 M®, wHAYKTHBHOCTH Karymku 36 M[H

u compotuBieHue jamibel 5 OM. B HavanbHbBII MOMEHT K
Bpemenn kmod K 3amknyt. Kakas sHeprust BwIaenuTCs

B JlamIie mocie pa3MmblkaHusl kiaroda? CompoTHBICHHEM KaTyIIKH U IMPOBOJOB
npeHedpeys.

Ha nenpoBoasuieil ropu30HTaNbHON TOBEPXHOCTHU CTOJIA [ P — o
JIEKAT JKECTKash paMKa Maccod m U3 OJHOPOAHOM

TOHKOW TPOBOJIOKH, COTHyTasi B Buae kBanpata ACDE a =

co cropoHoil a (cMm. pucyHOK). Pamka Haxomutcs B

B OJHOPOJHOM TOPH3OHTAJIHHOM MAarHUTHOM IIOJIE,

BEKTOpP MHAYKIHMH B KOTOpOrO NEpHEeHAUKYISpEH E———0p,

cropoHaM AE u CD u paBen no moxaymo B. [lo pamke
Te4€T TOK B HANpPAaBIICHWH, YKa3aHHOM cTpenkamu (cM. pucyHok). Ilpm kaxoit
MHUHHUMAJIbHOM CHJIE TOKa paMKa HauyHET MIOBOPaYuBaThCsl BOKPYT CTOpoHbl CD?

[Mokosiuiicss atoM u3iny4yaer (OTOH C JHEpruei 16,3210 " Jix B pe3yibTare
nepexoja 5JEKTpoHa M3 BO30YXIEHHOTO COCTOSIHUS B OCHOBHOE. ATOM B
pe3yibpTaTe OTJaud HauMHAaeT JBUTaThCs MOCTYyHAaTeIbHO B IPOTHBOIOJIONKHOM
HalpaBJIEHUN C KMHETHUUYECKOW >Heprueit 8,81-10 IIx. Haitmure Maccy aroma.
CKOpOCTh aTOMa CYHUTATh MAJIO 110 CPaBHEHHUIO CO CKOPOCTBIO CBETA.
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