Bapuant Ne2023325

KOHTPOJIbHBIX H3MEPUTEJbLHBIX MATEPHAJIOB
nJis1 mpoBeaeHusi B 2023 roay nmpoOoHOro 3x3aMeHa
no PU3BUKE

HNHCcTpyKUMS M0 BHITOJTHEHUIO Pad0THI
Jliss  BBINOJHEHMs 9K3aMEHAI[MOHHOW paboThl 1o  (U3MKEe OTBOOUTCS 3  daca
55 munyt (235 MunyT). PaboTa cOCTOUT M3 IBYX YacTe, BKItoyaromux B cedst 30 3amaHui.

B zamannax 1-3, 7-9, 12—14 u 18 oTBETOM SABIIAETCS LIEJIOE€ YUCIIO WM KOHEYHAS
necaTudHas ApoOb. OTBET 3alMIIKUTE B TI0JI€ OTBETA B TEKCTE pabOTHI, a 3aTEM MEPEHECHUTE TI0
npuBeIEHHOMY HIDKE 00pasiy B O1ank orBera Ne 1. EnuHUIBI n3MepeHus: PU3NISCKUX BETUIHH
nUcaTh HE HYXKHO.

Orser: "‘2,5 M/ 3 - 2 ! 5

OtBeroMm K 3amanusm 4-6, 10, 11, 15-17, 19, 20, 21 u 23 gBageTcsa MOCIEA0BATENLHOCTD
¢ p. OTBET 3aMUIIUTE B MTOJIE OTBETA B TEKCTE PabOTHI, a 3aTeM MEPEHECUTE TI0 TPUBEIEHHOMY

HIKe 00pasiry 6e3 mpo0eIioB, 3amsiThiX U JPYTUX JOMOJHUTEIBHBIX CUMBOJIOB B OJJaHK OTBETOB
Ne 1.

A|Db

OrtBeT: 4 1 7 LI I

OTBETOM K 3a4aHUI0 22 ABIAIOTCA ABa yrcia. OTBET 3alUIINTE B IIOJIE OTBETA B TEKCTE
paboThl, a 3aTeM MEepeHEeCHUTe MO MPUBEAECHHOMY HUXKE 00pasily, He pa3essis Yucia mpooesom, B
Oma"k oTBeTOB No 1.

OTBeT:(1,4 + 0,2 )H 22 I I/ LIO I/ 2

Otger k 3aganusam 24 — 30 BkIo4yaeT B cedst MoApoOHOE OMHUCaHue BCETO X0/1a
BBITNIOJHEHUS 3a/1aHus. B Gianke otBeToB Ne 2 ykakute HOMeEp 3aJjaHus
Y 3alMILINATE €ro IOJIHOE PELICHUE.

IIpu BeIUKCIEHUAX pa3pelaeTcs UCIOIb30BaTh HEMPOIPAMMUPYEMBIN KaJIbKYJISATOP.

Bcee Onanku EI'D 3anonHsAt0TCS SpKUMHU Y€pHBIMU YepHUIaMHU. JlomyckaeTcs
WCITOJIb30BAaHUE I'eJIEBON MIIN KAWJIIIPHOU PYUYKH.

IIpu BBINOIHEHNUHU 3aJaHUM MOYKHO I10JIb30BAThCS] YEPHOBUKOM.

3anucu B YepHOBHKE, a TAK:Ke B TEKCTe KOHTPOJIbHBIX H3MEPHTEJIbHbIX MATEPHAJIOB
He YYUTBHIBAKOTCS NPH OLCHUBAHUM Pa0OTHI.

bamuel, monyyenHele Bamu 3a BbINOJSIHEHHBIE 3ajaHusi, cymmupyrorcs. [locrapaiitech
BBITOJIHUTH KaK MO>KHO OOJIbIIIe 331aHUi M HaOpaTh HauOoJIbIIee KOJTUIECTBO OALIOB.

[Tocne 3aBepiieHus pabOTHI TPOBEPHTE, YTOOBI OTBET HA KAXKIO0E 3aJaHNe B OJaHKaX
orBeToB Ne 1 1 No 2 ObL 3amucaH moJ| MpaBUILHBIM HOMEPOM.
Kenaem ycnexa!




Hwxe npuBeieHbI CIIpaBOYHbIE JaHHBIE, KOTOPbIE MOTYT MOHA100UThCs Bam mpu
BBITIOJTHCHUH Pa0OTHI.

JdecaTHYHBIE IPUCTABKHA

MOCTOSIHHAsE ABOTaIpO

nocrostaaadg [lnanka

rpaBUTAIMOHHAS] TOCTOSIHHAS
YHUBEpCaJIbHas Ta30Basi IOCTOSIHHAS
noctossHHag bonbiimana

CKOPOCTB CBCTA B BAKYyyMC

MOJZYJIb 3apsi/ia AEKTPOHA
(371eMEeHTapHBIN 3JEKTPUUECKUI 3apsi)

K03(PUIUEHT TIPOMOPIMOHATLHOCTH B 3aKkoHe Kynoma K=

Haumeno- | OGo3nauenue | Muoxutens | Haumeno- | OOGo3nadenue | MHOXUTEID

BaHMC BaHMC
rura r 10° CaHTH C 107
Mera M 10° MUJLIA M 10°°
KHJIO K 10° MHUKpPO MK 10°
T'eKTO r 10 HaHO H 10°°
e I 107t [TUKO i 10712

Koncmanmur

YHCIIO T n =314

YCKOpPEHHE CBOOOHOTO MaJIeHUs Ha 3eMJie g =10 m/c?

G =6,7-10 " H-m*/kr*
R = 8,31 JIx/(moinb-K)
k =1,38-10*° /K
N, = 6-10% moms *

c=310% m/c
L. 9-10° H-M¥/Kn?
47[80
e=16-10PKn

h=6,6-10"* Ix-c

Coomnowenue medxcoy pasnudyHoIMu eOUHUUAMU

Temnepatypa
aTOMHas €JMHULIA MACCBI

1 aToMHast eIMHUIIA MacChl DKBUBAJIEHTHA

1 3JIEKTpOHBOJBT

1 actpoHOMUYECKasi €TUHUIIA

1 cBeTOBOM TOJ
1 mapcex

0K=-273°C

1a.em =1,6610"7" kr
931,5 MaB
15B=1,6:10" Jix

1 a.e. ~ 150 000 000 xm
1 cB. TOI ~ 9,46'1015 M
I ik =3,26 cB. TOAa

Macca wacmuuy
AIIEKTPOHA

IIPOTOHA
HEUTpPOHA

9,1-10kr~ 5510 a.e.m.
1,673-10 %" kr ~ 1,007 a.e.m.
1,675-10 % kr ~ 1,008 a.e.m.

Acmpouomuuecxue 6e/1UYUHDbl

cpenHuil paanyc 3emMiau
panuyc ConHia

temneparypa nosepxsoctu CosHua

Re =6370 kM
R, =6,96-10° m
T=6000 K




Ilnomnocme MOACOJIHEYHOTO Maciia 900 kr/m°
BOJIbI 1000 xr/m® ATFOMUHUSA 2700 kr/m°
npeBecuHs! (cocHa) 400 kr/m° Kesesa 7800 kr/m°
KEpOCHHA 800 kr/m° PTyTH 13 600 kr/m°
Yoenvnaa mennoémkocmo

BOJIBI 4,2-10% JIx/(xr-K) AITFOMHHUS 900 Tx/(xr-K)
Jba 2,1-10° Jix/(xr-K) MenH 380 Ix/(xr-K)
xKenesa 460 Jx/(xr-K) qyryHa 500 ITx/(xr-K)
CBHHIIA 130  JIx/(xr-K)

Yoenvnaa mennoma

napooOpa3oBaHus BOAbI 2,3-10° Jlx/xr

IJ1aBJICHUS CBHUHIIA
ITIaBJICHUA JIbJA

2,5-10* Jx/kr
3,3-10° JIk/kr

HOpMaJleble ycaoeus:

nasierne — 10° [Ta, Temmeparypa — 0 °C

Monapuasa macCca
asora 28.10°% Kkr/moib

40-10° kr/mMoub

aprosa

BOJIOpOJIA 2.107° kr/mons
BO3yXa 29.10° kr/moJb
BOJEI 18102 kr/mouns

TeIust
KHACIOpoaa

JUTHS

HEOHa
YIJIEKUCIIOTO Ta3a

4107 kr/monb
32.10° kr/mMoib
6-10° KI/MOJb
20-10° xr/mMonsb
44.10°° xr/moib




BAPHAHT 25

Yacrs 1

Omeemamu k 3adanuam 1-23 aensomces wUCLO ULU NOCAEeI06aMENbHOCMY
yugpp. Omeem 3anuwmume 6 noie omeema 6 mexcme pabombul, a 3amem
nepenecume 6 B/IAHK OTBETOB N: 1 cnpasa om HomMepa cOOMEemcmeyiou,ezo
3adanusn, HavuHas ¢ nepeoi kKaemouirku. Kaxwcdoei cumeon nuwume
6 o0moenbHOU Klemowke 6 coOmeéemcmeuu ¢ MNPUGeIéHHbIMU 6 OnanKe
obpasyamu. EOunuys. usmepenusa QuauiecKux 6eiUuiul NUCAmMb He HYNICHO.

Ha pucyHke npusenéH rpaduk 3aBUCHMOCTH IPOEKIUH CKOPOCTH Teja U, OT BPEMeHHU.

v,M/c
15

10

-10

-15

OnpeznesnuTe MPOEKIUIO YCKOPEHUSA 3TOTO TeJja a, B MHTepBase BpemeHu oT 6 ¢ 10 10 c.

OrBer: M/c2.

JBa OfMHAKOBBEIX MaJIEeHBKUX IIIapUKa MAaccoil m KaKAbIi, PACCTOSHUE MEXAY IIeHTpaMu
KOTOPBIX PAaBHO 7, NPUTATHBAIOTCA JPYr K JAPYry C CUJIAMH, DPaBHBIMH II0 MOJZYJIIO
0,8 mH. KakoB MOAyJib CHJI TPAaBUTALMOHHOIO MNPUTAMEHMUS IABYX IPYTUX IIIapUKOB,
ecJii Macca Ka)XJoro M3 HUX m/2, a paccTOdHUe MeXAy HUX IeHTpamu 2r?

Orser: noH.

B Begpo raybunoit 30 CcM HAJIUT KepOCHH, YPOBEHb KOTOPOTO HHMKE Kpas Beapa
Ha 2 cM. UeMy paBHO JOIOJHUTEJILHOE K aTMOC(EPHOMY JaBJIeHNE KePOCHHA Ha ILJIOCKOe
IHO Beapa?

Orser: Ila.

© 2023. 000 «MaparenscTBo «HarnuonanbsHOe 00pasoBaHUe»

KOHHpOBaHI/Ie, pacupocTpaHeHne U HMCII0JIb30BaHHE B KOMMEDYECKHUX LeJadax 6e3 MMUCHMEHHOIO paspelleHus npanooﬁnana'rena He OOIIyCKaeTcs
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TUNOBBLIE 9K3AMEHALIMOHHbLIE BAPUAHTbI

B Ta6aume mpexcraBieHBl JaHHBIE O MOJIOXKEHWM IIapHKa, IPUKPEIIEHHOrO K NPYXKUHEe
U KoJIeOIIomerocss BAOJIb I'OPU30HTANbHOM ocu Ox, B pa3jMYHEIE MOMEHTHI BPEeMEHHU.

t, ¢ 0,0/0,2/0,4/06/08(1,0(1,2|1,4|1,6|1,8/2,0(2,2|2,4|2,6|2,8]|3,0]3,2
x,mm | O 5 9 |12 |14 15|14 |12 | 9 5 0 |-5|-9|-12|-14|-15|-14

/3 npuBegéHHOrO HUXKe CIMCKa BbIGepUTe BCe BepHBbIE YTBEPKAEHUA O XapaKTepe
IBUKEHUA TeJIa.

1) Kunetnueckas sHeprus IIapuKa B MOMeHT BpeMenu 2,0 ¢ MaKcHMasbHAa.

2) Ilepuopn xoJsebanuii mapuka paseH 4,0 c.

3) Amnauryna xosebanHuil mapuka paBHa 30 MM.

4) Tlonnasa MexaHWYeCKas OHEPrUA MAaATHHUKA, COCTOSAIIEr0 W3 INapuKa M MPYXUHBI,
B MOMeHT BpeMeHu 3,0 ¢ MakcuMasbHa.

5) IloTeHnuaaLHAA HEPrUs NPY’KUHBI B MOMeHT BpeMeHHu 2,0 ¢ MuUHUMAJIbHA.

OrBer: .

B IIKOJBHOM OIBITe OPYCOK, IOMEIIEHHBIA HA TOPMU3OHTAJBHBIM [JUCK, BpAaIlAeTCHA
BMeCTe C HUM C HEKOTOpO# yIJIOBO# CKOpPOCTBHIO. B Xofe ombITa yIJIOBYIO CKOPOCTH AHCKA
yBenuuuau. Ilpum srToM mnosoxkeHume O6pycka Ha [AHCKEe OCTAJOCh IIPEXHUM. Kax
M3MEHWJINCh NIPH 9TOM JMHeiHas CKOpOCTh 6pycKa M CHJIa TPEeHHMSA Mexiay OpycKoM
1 omopoii?

IOnsa xaxao¥ BeJUUYUHBI OIPELeINTe COOTBETCTBYIOIIMI XapakTep M3MEHEHUs:

1) yBesmuunnachk
2) ymeHBIINJIACH
3) He M3MeHMJIACH

Bamumure B Tabauuy Bo6paHHBIe MUGMPHEL AJMA Kamiol ¢usndeckoit BenuuuHbl. Lludps
B OTBETEe MOI'yT IIOBTOPATHCH.

JIuneitnaa ckopocTs Gpycka | Cuia TpeHHs MexAy OpyCcKOM
1 omopoit

B momeHT t=0 MAYMK 6pOCAOT C HAYATBHON CKOPOCTBIO Up y
IIOA YIVIOM O. K TOPHM3OHTY ¢ GaJKOHA BEICOTOM A (CM. PHMCYHOK). o
Ipadpukr A u B orobGpaaior 3aBUCMMOCTH (GUINYECKUX /
BeJIMYMH, XapaKTepHU3YIOIIMX ABUKeHMe MAYWKA B IIpolecce [0 20 S —
monéra, OT BpeMeHM ¢, YCTAHOBUTE COOTBETCTBHE MeMXAY
rpapuKaMun ¥ (HUIUYECKMMM BeJMYMHAMM, 3aBHCHMOCTH
KOTODBIX OT BpeMeHM aTH Trpaduru MoryrT orobparsars.
ComporuBieHueM  Boaayxa  mnpeHeGpeub. IloreHnuanbHaf 0 x
9HEPrus MSAYMKA OTCUUTHIBAETCA OT ypoBHA Yy =0.

© 2028, 000 «Manarenscrso «HaunoxanpHoe o6pasoBanue»

Konuposanue, pacnpocTpaHeHue ¥ MCHOJb3OBAHNE B KOMMEDYECKUX LeJIAX 6e3 NUCHMEHHOTO DaspeleHus npaBoofsiajaTens He NOINYCKAETCH
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K ka0l mMo3uIMy IepBOoro cToJ0Ila MoA0epuTe COOTBETCTBYIOIIYIO IIO3UIIUIO U3 BTOPOTO
cronbua M 3anuINuTe B TAONMIy BLIOpaHHEBIE IM@PHI IOL COOTBETCTBYOIIUMH OyKBaMH.

TPAPHNKHN OUBNYECKUE BEJINYMHBI
A) 1) moTeHIuAIbHAS S9HEPTUA MAUYNKA
2) mpoeKnusA UMITYJIbCA MAYNKA HA OCh Y
3) KuHeTHYeCKadA SJHEPTUsa MAUYNKA
0 7 4) mpoeKnua UMIYyJIbCa MAYMKA HA OCh X
B)
0 t
OrBer: |A | B

B xone sKCIepUMeHTA NaBJeHUE DA3PEeKEeHHOro rasa B COCyJAe YBeJIWYMJIOCh B 4 pasa,
8 CpefHSS OSHEPIrMsA TeIJIOBOTO [BMXKEHUS €ero MOJEeKyJ yMeHbIIMJach B 2 pasa.
Bo CKOJBKO pas yBeJMUYMJIACH NIPU BTOM KOHIEHTPAIMA MOJEKYJ rasa B cocyze?

Orser: B pas(a).

B 3aKpBITOM COCyZe IOX IIODIIHEM HAXOAWTCA BOAAHOM map mpm Temmeparype 100 °C
nox nasiaenueM 60 xIla. KakuM craHmeT gaBJeHNe IIapa, eCJaM, COXpPaHas ero TeMneparypy
HeM3MeHHOM, yMeHbIIUTs 06BbEM mapa B 2 pasa?

OrBer: kIla.

Ha Vp-guarpaMMe IIOKa3aH IIpOIECC M3MEHEHUS COCTOSHUA V
NIOCTORAHHOM! Macchkl aproHa. I'a3 B 3TOM Ipolecce OTZaI R S
KOJIMYECTBO TemIoThl, paBHoe 80 k. !

Ha CKOJBKO yMeHBIINJIACH BHYTPEHHAA SHepPrus rasa?

| |
| |
| |
I |
| |
| |
i |
| |
| |
| |

OrseTt: Ha K. 0 P, 2p, p

© 2028. 000 «Uaparenscrso «HauuonanbHoe ob6pasoBaHue»

KOHHDOB&HHB, pacrpocTpaHeHre ¥ HCIOJJBBOBAHME B KOMMEPHUECKHX LenfAX Ges MUCHMEHHOT'O paspelleHus npasoobiazaTenss He AONYCKAETCH
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TUNOBbLIE 3K3AMEHALUNOHHBLIE BAPUAHTDI

IIpn wu3yYeHUU NOPOIECCOB, IPOUCXONAIMX C TeIHueM, YYeHHK 3aHEC B Tabaumy

pe3yJJabTaThl N3MEPEHUs TeMIIepaTypbl M HaBJE€HUA OJHOTO M TOr'O e KoJInuecTBa ras3a
B Pa3JIMYHBIX PABHOBECHBIX COCTOAHHUAX.

Ne cocrosnusga 1 2 3 4 5 6 7

p, klla 100 90 75 50 55 75 100

t, °C 27 27 27 27 57 177 327
BribepuTe Bce BepHBIE YTBEPIKIEHUSI, KOTOpPble COOTBETCTBYIOT pe3yJbTaTaM 3THUX

onbeITOB. ['a3 cuuTaTh naeajJgbHBbIM.

1) BuyTpeHHsAs sHeprusd rasa B cocToaHuu 6 B 3 pasa GoJibllle, YeM B COCTOSHMHU 5.

2) Ilpu mepexoje OT COCTOAHUA 2 K COCTOAHUIO 3 B - XOJle M30TEePMHTECKOro Ipolecca
ras COBEpIIHJ IMOJOKUTENbHYIO paboTy.

3) B cocrosuax 1-3 o6bEéM rasa ObLI OZWMHAKOBBLIM.

4) Ilpu mepexoze OT COCTOSHMA 5 K COCTOSHMIO 6 B XOJe M30XOPHOIO IIpoIecca ras
TMOJIYYUJI TIOJIOMKUTEIHbHOEe KOJUYECTBO TEIJIOTHI.

5) O6bém rasa B cocrosHum 4 B 2 pasa MeHbIlle 00b€Ma rasa B cocTogHuM 1.

Orser: i

B repmeTnyHOM coCyZe IIOZ IIOABMKHBIM IIOPIIHEM HAXOAUTCS HAealbHBIN ra3. Kak
U3MEHSTCA KOHIIEHTpAIMsA M KOJHUYECTBO BeIllecTBa ra3a B COCyAe, €CJIU YMEeHBIIUTh
ero oomeém?

a5 KaKIol BeJNUYHHBI OIpPEAe/MTe COOTBETCTBYIOIIMII XapaKTep €€ M3MeHeHUA:

1) yBeawuurcs
2) yMEeHbIIIUTCS
3) He MBMEHUTCSH

3anuiuTre B TaOJAUIy BbIOPaHHBIE MUMPHI A8 Kaxaoi (usumuecKoil Beamuuubl. [{udpsl
B OTBETE€ MOT'YT MOBTOPATHCH.

Koumneurpanusa MoJexkyJ rasa KosmuecTBo BerecTBa rasa

Bo CKOJBKO pa3 yMEHBIIUTCA MOAYJb CHJ B3aWMOAEHCTBHUA ABYX HeOOJBIINX
MeTA/LIMYECKUX IIMapUKOB OJWHAKOBOI'O JMaMeTpa, HMeIuX 3apaabl ¢, =14 HEx
u gy=-2 HKJ, ecim mapukm IpUBECTH B COIPHUKOCHOBEHHE, a 3aTeM pas3JBHHYTh
UX Ha MIpe)kHee paccTosHue?

OrBeT: B pas(a).

ITo yuacTky memu (cM. pHUCYHOK) Teuér moctoaHHEIN ToK I = 8 A. Kakyio cuny Toka
nokasbiBaetT amiepmerp? COIpPOTHBJIEHHMEM aMIepMeTpa npeHeGpedb.

r r r

— {1+

I r
g—— 1
r

—(—3

Orser: A.

© 2023. 000 «UsparenbcrtBo «HaumonanbHOe oOpa3oBaHUE»

Konnponaﬂne, pacnpdCTpaHeHne M HUCIOJIb30BaHHE B KOMMEPUYECKHX LeJAX 6e3 MUCbMEHHOTO paspereHus HpaBOOﬁJIalI&TeJIﬂ He JonycCKaercs
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B kosebaTesbHOM KOHTYpe (CM. PUCYHOK) HANpPSyKeHUe MeXJy OOKJaJKaMHu
KOHJeHcaTopa MeHsAeTca no 3akoHy U, =Ujcoswt, rae Uy=20 B, -—C
o =5n-10% ¢l. Onpenenure yacTory KomeGaHWH CHUIBI TOKA B KOHTYDE.

OrBer: MTI'n.

IIKonbHEMK, u3y4as 3aKOHLI TI'€eOMETPUYECKON OITHKH,
IIPOBEJ OMNBIT IO MPEJOMJIEHHIO cBeTa (CM. DHCYHOK).
Onss asToro OH HampaBWJ y3KHMH HOYyYOK  CBeTa
Ha CTeKJSHHYIO ILJIACTUHY.

ITonwaysace MIpUBEIEHHON Tabauiei, BEIOEpUTE
U3 IPUBEASEHHOI0 HUYKE CIIMCKA BCE BeDHbIE YTBEPKACHUS.

yroa o 20° 40° 50° 70°
sino 0,34 0,64 0,78 0,94

1) HabxaiomaeTcsa moJiHOe BHYTpPEHHeE OTpaKeHUe.

2) Tlokasareyb MPEJIOMJICHUA CTEKJa IIPUMepHO paseH 1,47.
3) VYroa magenus pasen 20°.

4) ¥Yroa orpaskeHus paseH 70°.

5) ¥Yroa mpenomienua paBeH 50°.

Orser: .

HepaSBeTBJIéHHaH 9JIEKTPUUECKada Ilellb IIOCTOAHHOI'O TOKa COCTOUT U3 HCTOYHHUKA TOKa
u IIO}.IRJIIO‘-IéHHOI‘O K ero BbIBOZaM pe3ucrTopa. Kak wusmeHarca Ipy YMEHBbIIeHUHN
COIIPOTHUBJIEHUSI PE3NUCTOpa TEIJIOBas MOIIIHOCTh, BbIJEJNAINasdacad Ha BHYTPEHHEM
COIIPOTHUBJIEHMN MCTOYHHKA, U JJIEKTPOABHXYyIlas CHJIa ucTouHuKa?

A Ka)kXAoi BeJMUYMHBI ONPENesIUTe COOTBETCTBYIOUIVI XapakTep M3MEHEeHUs:

1) yBeauuurcsa
2) YMEHBIIIUTCS
3) He M3MEHUTCH

SanumuTre B TaOJUIy BhHIOpaHHBIE IUMPHI A KaAod GhusudecKoi BeawduHbI. [ludph
B OTBET€ MOTYT IIOBTOPSTHCS.

MOH_IHOCTI:, BBIJEJAIIAACA Ha BHYTPEHHEM SJIeKTpO}IBI/I)KymaH cuJjia
COIIPOTHUBJIEHNN HNCTOYHUKA HCTOYHHNKA

. © 2023. 000 «UsnarenscrBo «HaruoHaisHOe 00pasoBaHME»
KonupoBaHue, pacipocTpaHeHHe M HCIIOJb30BaHME B KOMMEDYECKMX LeJAX 06e3 IMMCHMEHHOrO paspellleHus IpaBoobrnajaTelss He JOIYCKAeTCH



232 TUMNOBBLIE 3K3AMEHALIMOHHbLIE BAPUAHTbI

MeznHoe KOJBIO Ha FOPU3OHTAIBHOM KOPOMBICIE IIOBOPAUYMBAETCS
BOKDYI' BepTHKaJbHONH ocu OB mojx [geificTBHEM [ABUMKYIIETOCS

MarsuTa (CM. PHUCYHOK).

YCTaHOBUTE COOTBETCTBHE MEKAYy HalpaBIeHHeM BHKeHHSA
MarfiuTa, BpallleHHeM KOPOMBICIA C KOJbIOM H HaIpaBJIeHHeM
WHIYKIIMOHHOTO TOKa B KoJublle (1 — BepxXHAS TOUYKa KOJIbIA;
2 — OMMXHAA K HAM TOYKA KOJbIIA; 3 — HMKHAS TOYKA KOJIBILA).

K xaxnoii mosunuu nepeoro crosbia moadepuTe COOTBETCTBYIOIIYIO
MO3UIMIO M3 BTOPOro CTOJ0IA M 3alUIINTE B TAOJUIy BHIOpAHHBIE
OU@PEL II0J, COOTBETCTBYIOIIUMHU OYKBaMMH.

HAITPABJIEHUE IBUKXEHUS IIOBOPOT KOPOMBICJIA
MATHHUTA " TOK B KOJIBIIE
A) mBUMXKeTCSA MO HAIPABJIEHUIO 1) KopoMBbICJIO C KOJIBIIOM OBOPAYUBAETCH,
K KOJIBITY OTTAJKHUBAsICb OT MATHUTA; TOK HAET
B) nBuokercs mo HanpaBJIeHHIO 110 HalpaBJieHUuIo 3—2—1.
OT KoJbIa 2) KopoMbICJIO C KOJIBI[OM II0BOPAYMBAETCS,

OPpUTATUBAACh K MATHUTY; TOK WIET
110 HampaBJieHuIo oT 1-52—3.

3) Kopombiciio ¢ KOJIbIIOM II0BOPAUYUBAETCH,
IPUTATUBAACHE K MAarHUTY; TOK WIET
0 HapaBJIeHHUIO OT 3—2—1.

4) KopoMBICJIO C KOJIBI[OM II0OBOPAYMBAETCH,
OTTAJIKUBASICh OT MAaTHUTA; TOK WHJAET
o HanmpaBJieHUo oT 1—-2—3.

OtBet: |A| B

O6paser; paguoOaKTUBHOTO pamus 2§§Ra HAXOAUTCA B BaKPHITOM COCYZAe, U3 KOTOPOI'O

OTKa4aH BO3AYX. Jlipa panausa WUCHBITHIBAIOT o-pacmajg C IIePHOAOM IoJypacIaza
3,6 cyrok. OmpesesnuTe 4HMCIO MOJbL FeaMss B cocyge depe3d 7,2 CYTOK, ecau obGpaser
B MOMEHT ero IIOMeIIeHUs B COCyJ MMeJ B CBOéM cocraBe 2,4-1023 aromos pagusa-224,
a aTOMOB TeJIUA B COCyJe He OBLIO.

Orser: MOJIb.

Ha pucynke wusobpaskeHa yOpoIéHHAs guarpaMMa HUMKHUX
9HepreTUYeCKMX YypoBHeHd artoma. HyMmMepoBaHHBEIMU CTpeIKaMH E,
OTMe4YeHbl HEKOTOPhbIe BO3MOKHBIE II€PEXOJbI aTOMA MEXKAY ITHUMU E, A
ypoBHamu. Kakoift u3 9THX UeTHIpEX INepexof0B CBA3AH E,
C IIOIJIOLIEeHHWEM CBeTa HaWMEeHbIIeH IJHMHBLI BOJIHBI, 4 KaKoH —

C HU3JyYeHHEeM cBeTa HAMOOJIBIIEeH YacTOTHI? E

YcTaHOBUTE COOTBETCTBHE MEMKIY IPONECCAMM IIOTJIONIeHUS
U  HUCOYCKAHMA  CBeTa U  CTPEeJKaMU, YKas3bIBAIOIIMMU E Y
9HepreTuYecKue Imepexonbl aToMa. 1 2 3 4
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K raskq0il MO3UIIMHK IEepBOro CToJI0Ia MoAOepruTe COOTBETCTBYIOIYIO IO3UIIUIO U3 BTOPOIo
cTos6Ia ¥ 3amUInUTe B TaGaIuMIy BeIOpaHHBIE MUODHI IOJ COOTBETCTBYIOIIMMHU GyKBaMI.

ITPOITECCBI SHEPTETUYECKUE IIEPEXO/IbI
A) morsiomeHue cBeTa HaMMEHBINEH JJIMHBI D1
BOJIHBI 2) 2
B) manyuenme cBeTa HamOOJIbIIEH YaCTOTHI 3) 3
4) 4
Oter: |A|B

BroiGepute Bce BepHbIE YTBEPXKAeHHA O (QUBNYECKHX ABIEHUAX, BeJIUIMHAX
U 3aKOHOMEPHOCTAX. 3amuinuTe MU@pPHI, D04 KOTOPHIMU OHU YKa3aHBI.

1) IIpu IpAMOJMHEHHOM PAaBHOMEDHOM [ABMKEHHM TeJO 3a JoOble PaBHBIE IIPOMEKYTKH
BpPEMEHH COBepIaeT OJUHAKOBbIe IIepeMelleHusd.

2) Nsob6apHBIM Has3bIBaeTCs IPOIECC, IPOMCXOAAIIMA C TrasoM IpH Heu3MeHHOH
TeMIIepaType.

3) CpobopHBIMU 3apsafaMu B IPOBOAAINIEN cpefe MOTYT ObITH IIOJOKHUTEJIHHO
¥ OTPUIIATE]ILHO 3apsKeHHble MOHBI, & TaK)Ke 3JIeKTDOHBI.

4) B oxHOpPOZHOH HPO3PAayHON Cpeje CBET PACIPOCTPAHAETCA MPAMOJIMHEHHO.

5) PabGora BBIXOZA OJEKTPOHOB C IIOBEPXHOCTM MeTajjaa B Iporecce QoToadderTa
ONMHAKOBA [AJISI BCEX METAaJIJIOB.

OrtBer: .

I[aHLI caepyloiiye 3aBUCUMOCTHU BEJIHNYHNH:

A) 3aBHCHMOCTH IIOTEHIIMAJBHOW OHEPrMH YIPYro JeOPMHUDPOBAHHON IPYKHHBI
JKECTKOCTBIO B OT YAJUHEHUA NIPYXKUHBI;

B) saBucumocth 00BEMa IIOCTOSHHOM MacChl HJEaJbHOrO Trasa OT a0CoJIIOTHOMU
TeMIepaTypsl B M30XOPHOM IIpoIlecce;

B) 3aBHCHMOCTH MOXLYJS MATHMTHOTO IIOTOKA Yeped KATYIIKy HMHAYKTUBHOCTbIO L
OT CHJBI TOKA 4epe3 KaTYIIKY.

VCTaHOBUTE COOTBETCTBHE MeEXJy OTHMHU 3aBUCHMOCTAMH M BHJaMu paduKOB,
o6o3HaueHHBIX mudpamm 1-5. JIna kaxzmoir saBucumoct A-B  moxpGepure
COOTBETCTBYIOIIMI BuA rpaduKa U sanumure B TaOauIy BbOpaHHBIE UGB
noj coorsBercTByoIuMu OykBamu. Iludpel B oTBeTE€ MOrYT IOBTOPATHCH.

1) (2 (3) 4) )
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B xypname 50 amcros. Ilo pesynbraTamM mH3MepeHHsS € IOMOINBIO JHHEHKH TOJIIWHA
skypHasa cocrasiaser 0,9 cm. UemMy paBHA TOJIIWHA OLHOTO JIMCTA IO Pe3yJIbTaTaM dTUX
U3MepeHu#l, eCcJaM MHOTPeIIHOCTDh JUHeHKu paBHa 1 mm?

OTBer: ( + ) MM.

B 6nrankx omeemoe N 1 nepenecume monvko 4ucaa, He pa3denan ux npobenom
unu 0pyzum 3HAKOM.

IIIxonbHUK WM3yuaeT CBOGOAHBIE 3JIEKTPOMATHUTHBIE KoJiebaHus. B ero pacrnopsxeHUu
“MeeTcs OATh KoJebaTeJbHbIX KOHTYPOB C PA3IMYHBIMH KATYIIKAMH HHIYKTUBHOCTH
M KOHAEHCATOPAMM, XapaKTEePUCTHKH KOTOPHIX YyKasaHel B Tabamme. Kaxme naBa
Ko0JIe6aTeJbHBIX KOHTYPa HEOOXOAMMO B3fATh IIKOJBHMKY [Jd TOrO, YTOGBI HA OIBITE
KCCJIef0BATh 3aBHCHMOCTh YAaCTOThI CBOOOAHBIX KOJe0aHHM CHJIBI TOKA B KOHTYpeE
OT 3JIEKTPOEMKOCTH KOHZAeHcaTopa?

Ne MaxcumajdpHas cCHIa TOKa JIIEKTPOEMKOCTD HBEayKTHBHOCTE KAaTYIIKH
KOHTYpa B KaTymike, A Koagencaropa C, Mk®D L, mT'n

1 0,09 1 5

2 0,06 2 10

3 0,12 2 15

4 0,06 1 10

5 0,09 1 15

3anuinure B OTBETE HOMepa BHIOPAHHBIX KOHTYPOB.

Orser:

He 3a6ydvme nepenecmu 6ce omeéemut 6 6aank omeemoé N 1 6 coomeemcmeuu
¢ uUHCcmpyKyuel no 6vinoaHeHul0 pabombvt.

IIposeepvme, wmobv. kaxicOwvli omeéem OvLn 3anucan 6 cmpoke ¢ HOMepOM
coomeemcmaeyiou,ezo 3a0aHUA.
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|25 |

Yacts 2

Jlna 3anucu omeemoé na 3adanus 24-30 ucnonvsyime BIAHK OTBETOB N: 2.
3anuwume cnawana Homep 3adanus (24, 25 u m.d.), a 3amem pewenue
coomeéemcmeyroueii 3adawu. Omeemv. 3anucsviéatime L€mxo u pa3bopuueo.

Tpu OJUHAKOBBIX pPE3UCTOPA M TPH OJAMHAKOBBIX WAEAIBHBIX JMOJA BKJIIOYEHBI
B DJIEKTPHYECKYI0 Ilellb, MOKAa3aHHYI0 Ha DPHUCYHKe, M IMOJKJIOYeHBl K aKKyMyJATODPY
B Toukax B u C. Ilokasamua ammepmerpa paBHBI 2 A. OmpeznennTe CHIy TOKa 4Yepes
aMIepMeTp IOCJe CMeHbI IIOJIAPHOCTH IOAKJIIOUYEHUs aKKyMyJadTopa. Hapucyiite
SKBUBAJICHTHHIE DJIEKTPUUECKHNE CXeMBI [JIA ABYX CJIyYaeB MOAKJIIOUEHUS aKKYyMYJIATODA.
Onupasdch Ha 3aKOHBI 3JIEKTPOAMHAMHMKH, IIOACHHTE CBOU OTBeT. ConpoTuBJieHUEM
aMIepMeTpa ¥ BHYTPEHHHM COIPOTHMBJIEHWEM aKKyMyJATOpa HpeHeGpedb.

IToanoe npasunvioe pewenue raxcdot u3 3adaw 25-30 donxcno codepicams
3aKOHLL U POPMYNbL, NPUMEHEHUE KOMOPbLX Heo6x00umo u docmamourno Onsn
pewenus 3adauu, a makxijice mamemamuiecKkue npeo6pa3oéanus, paciémot
C WUCNEHHbLM Omeéemom U npu Heob6xodumocmu PUCYHOK, TOACHAIOWUL
peuterue.

HauanbHas CKOPOCTh ABM)KeHHA Tejaa paBHa 5 M/c. CKoabKO moTpebyercss BpeMeHH,
4TO6LI YBEIMUYUTH €r0 CKOPOCTh B 8 pasa IPU PABHOYCKOPEHHOM [BIKEHWHU IO NPSAMON
B OZHOM HampasjeHuu Ha nyta B 20 m?

B menu, u306pa)k€HHOM Ha PHCYHKe, HJAeajbHBIIl aMIIepMeTD
nokasbeiBaeT 1 A. Haiinure 9/IC ucrouHuka, eciau ero BHyTpeHHee
conporuBygeHue 1 Om.

Co nHa osepa, umeroiiero rayouny H =25 M, Me[JIeHHO IIOAHUMAETCHA My3bIPEK BO3AyXA.
Onpenenure 00bEM IIy3bIPbKA V; y AHA 03epa, eCIu Ha PACCTOAHUHU i =5 M OT IOBEPXHOCTH
BOZBI IyBLIPEK uMen 00béM V, =7 mm3. JlaBieHue BO3LyXa HA YPOBHE NOBEPXHOCTU BOJBI
paBHO HOPMAJbHOMY aTmocdepHOMY paBiaeHHio. CHly [TOBEPXHOCTHOIO HATAMKEHUS
He yYUTHIBATh, TEMIIEPATyPHI BOABI B 03epe U BO3[yXa B Iy3bIPbKe CUUTATDH MOCTOSHHBIMU.
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Masnenbkuii iapuK mMaccoi m ¢ sapsagom q = 5 HKJ1, moaBemeHHBIN
K IOTOJIKY -Ha JErKoM IméaxoBoii HutTke miauuoit [=0,8 M,
HaXOJWUTCsI B FOPU3OHTAJIBHOM OAHOPOAHOM 3JIEKTPOCTATHIECKOM
morte E ¢ MOZYJIEM HAaIpsKEHHOCTH Ioasi E =6- 10° B/m
(cm. pucyHok). IllapuK OTHyCKAmT C HYJIeBONM HadaJbHOM
CKOPOCTBIO M3 IMOJIOKEHMSA, B KOTOPOM HUTh BePTUKAJbHA.
B momenT, Korza HUThH obpasyeT ¢ BepTuKaabio yroa o = 30°,
Moayab crKopocrm mapuka v=0,9 m/c. Yemy paBHa Macca
mapuka m? CompoTHBIIeHMEM BO3Jyxa HpeHeOpeub.

Axpo moxosIimerocs HeMTPaJbHOIO aToOMa, HAXOAACh B OJHOPOAHOM MAarsHUTHOM IIOJIe,
WUCIIBITHIBAET o-paciaz. IIpu 3TOM pOMKIAIOTCS O-YaCTHIIA M THKEJBIH HOH HOBOTO
aseMeHTa. Macca o-4acTHIbI paBHa m,, €€ 3apax paBeH 2e, Macca THMXEIOr0 HMOHA
paBHa M. Belgenusiiascsa Ipu o-pacmnage 9Heprus AE  LIeIUKOM — II€PeXOAUT
B KMHETHUYECKYIO 9HEPruio MPOAYKTOB peakuuu. Tpex o-4acTUIlbl HAXOAUTCA B IIJIOCKOCTH,
IEePNEeHANKYAAPHOM HAIPaBJEHWIO MAarduTHoro moJjs. HayaapHas dYacTe TpeKa
HAIIOMHUHAET AYTY OKPYYKHOCTHM pazuyca r. OmpemenuTe MHAYKIUIO MarHUTHOTO IIOJIA.

B riagkuit BHICOKMH CTaKaH paguycoM 4 CM IIOCTABUJIM OZHOPOIHYIO
TOHKYIO najiouky mianHoi 10 cm u maccoii 0,9 r, mocsie uero B crakaH
HAJMJX OO BHICOTHI h=4 CM JKHIKOCTb, ILJIOTHOCTH KOTOPOH
cocrasiasier 0,75 mioTHocTHM MaTepuaJa nanouku. Haiigure moxyss
cunsl F, ¢ KOTOPOM BepXHMH KOHEI[ MaJOYKM AaBUT HA CTEHKY
crakaHa. CpaesnaiiTe pPHCYHOK C YyKasaHMeM CHJI, [JeHCTBYOIIUX
Ha MHAJIOUKY.

O6ocHyiiTe IPUMEHNMMOCTb 3aKOHOB, HCIIOJb3YEeMbIX IPH PElIeHUM 3aJaduu.

ITpoeepvme, uwmobov. xaxdovii omeem G6vbin 3anucan padom ¢ HoOmepoOMm
coomeéemcmaeyou,ezo 3a0aHuA.
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