Bapuant Ne2025371

KOHTPOJILHBIX H3MEPUTEJIbHbIX MATEPHAJIOB
nJis1 mpoBeaeHusi B 2025 roay npooHOro 3k3aMmeHa
no ®PU3UKE
NHCcTpyKIus M0 BHINOJHEHUIO PadoThI

J11s BBIIOJTHEHH ST 9K3aMEHAIIMOHHOM paboThI 10 (PU3UKE OTBOIUTCS 3 Haca
55 munyT (235 MunyT). PaboTa cCOCTONT M3 ABYX YacTeH, BKIIOUAIOIINX B CE0s
26 3amaHui.

B zaganusax 1-4, 7, 8, 11-13 u 16 oTBETOM SABIAETCS LIEIOE YUCIIO WITH
KOHEUHas JecsiTuyHas po0b. OTBET 3alUIIUTE B MMOJIE OTBETA B TEKCTE PadOTHI,
a 3aTeM MEepPEeHEeCUTe Mo MPUBEIEHHOMY HUKE 00pasity B O1aHK oTBeTa Ne 1.
EnunHuier usmepennst pu3nueckux BEMYUH MUCATh HE HYKHO.

OtBer: -2, M/c?. -2, 5

OtBeToM K 3amanusM 5, 6, 9, 10, 14, 15, 17, 18 u 20 aBasercs
NOCJIEA0BATENBHOCTD HU(p. OTBET 3aUIINTE B II0JIE OTBETA B TEKCTE pabOTHI,
a 3aTeM IepeHEeCUTE N0 MPUBEAEHHOMY HUXKE 00pasily 6e3 mpoOeoB, 3amsThiX
U APYTHUX JOTOJIHUTEIBHBIX CUMBOJIOB B O11aHK OTBETOB Ne 1.

NE 4 |
4|1

OtBeToM K 3agaHurio 19 gaBiagrorcsa asa uucia. OTBET 3a0ULINTE B MOJIE

OrtBeT:

OTBETa B TEKCTE PabOTHI, a 3aTeM MEPEHECUTE TI0 MPUBEIEHHOMY HIDKE 00pasity,
HE pa3zessid yncia npobesoM, B O1aHK oTBETOB Ne 1.

Orser: (14 + 0,2 )H. | , 4O, 2

OtBeT K 3amanusimM 24—30 BkiIr0YaeT B ce0st MOIPOOHOE OMKUCAHUE BCETO
X0/1a BBITIOJIHEHUS 3a/1aHus. B 61anke oTBeTOB Ne 2 yKakUTe HOMED 3aJjaHuUs
Y 3aIUIIUTE €ro MOJHOE PEIICHUE.

[Ipu BBIYKCIIEHUSIX pa3peIIaETCs UCIOJIB30BATh HEMPOTPAMMHUPYEMBIT
KQJIBKYJISITOP.

Bce 6nanku EI'D 3amonHs0oTCS SpKuMHU 4€pHBIME yepHIIaMu. J{omyckaeTcs
VCIOJIb30BaHUE IeJIEBOM WU KAITWJUIIPHOU PYUYKH.

[Tpu BBINOTHEHNUH 3aJaHUN MOYKHO T0JIb30BATHCSI YEPHOBUKOM. 3aMUCHU
B YePHOBHKE, 4 TAK/KE B TEKCTE KOHTPOJbHBIX H3MEPHUTEIbHBIX MATEPHAJIOB
He YYUTBHIBAIOTCS MPH OIEHUBAHUM PAOOTHI.

bannbl, nosnydennbie Bamu 3a BBINOJHEHHBIC 3aaHUS, CYMMUPYIOTCS.
[TocTapaiiTech BBIMOIHUTH KAK MOXHO OOJIbIIIE 33/IaHUl U HAOpaTh HaUOOJIbIIIEEe
KOJIMYECTBO 0aIOB.

[Tocne 3aBepiieHus: pabOThI MPOBEPHTE, YTOOBI OTBET HA KAXKI0€ 3aJaHue
B O;1ankax oTBeTOB Ne 1 1 Ne 2 Obui 3amucad moJ1 NpaBUILHBIM HOMEPOM.

Kenaem ycnexa!



Huxe INPHUBCACHLI CITPABOYHBIC JaAHHBIC, KOTOPBIC MOI'YT HOHaI[O6I/ITI>C}I Bam
IIPpH BBIITIOJITHCHUHU pa6OTBI.

I[eCﬂTI/l‘{Hble NMpUCTaAaBKHU

Haumeno- | OGo3naue- | Muoxutens | Haumeno- | O6o3naue- | MHoxuTenpb
BaHHC HHC BaHUC HHE
rura r 10° CaHTH c 102
Mera M 10° MMIUTH M 10°3
KHJIO K 10° MHKPO MK 10°°
TeKTO r 10° HaHO H 10°°
b (<0051 bi 107t [TUKO i 10712
Koncmanmeot
YHUCIIO T =314
YCKOpEHUE CBOOOIHOTO MaIcHHs Ha 3emiie g=10 m/c?

G=6,7 10 H-m%/kr?
R = 8,31 JIx/(moinb-K)

rpaBUTAallMOHHASA IIOCTOAHHAA
YHUBCPCAJIbHAaA ra3oBas IIOCTOAHHAA

noctossuHag bonbiimana
MOCTOSIHHAsE ABOTaIpO

k =1,38-10*° /K
N, = 6-10% mons *

CKOPOCTh CBETa B BaKyyMe ¢ =310% m/c
-1 _ 9 212
KO3 QHUIMEHT MPOMOPIIMOHATLHOCTH B 3akoHe KysoHa k= PP 9-10" H-m"/Kn
e,
MOJIYJb 3apsijia AIEKTPOHA _
b o P e=16-10" K

(371eMEHTapHBIN ANEKTPUUECKUN 3apsii)
nocrosiHHas [lmanka

h=6,6-10" ¢

Coomnowenus mexcoy paiudHoIMu eOUHUUAMU

TeMIieparypa 0K=-273°C
aTOMHasl €IMHULIA MaCChl laeM. = 1,66-10727 KT
1 atomHas eguHMUIIAa Macchl SkBUBajgeHTHa 931,5 M»B

1 5eKTPOHBOJIBLT 15B=1,6:10" Jix

Macca wacmuuy

AJIEKTPOHA 9,110 *kr ~ 5,5-10*a.e.m.

IPOTOHA 1,673-10% kr ~ 1,007 a.e.m.

HEUTPOHA 1,675-10 %" kr ~ 1,008 a.e.m.

ITnomnocmo MOJICOJTHEYHOI'0 MacJia 900 xr/m°
BOJIBI 1000 kr/m° AJTFOMUHHUS 2700 xkr/m>
npeBecuHsl (cocHa) 400 kr/m> xKeresa 7800 kr/m°
KEpOCHHA 800 xr/m’ pPTYTH 13 600 xr/m’
Yoenvnaa mennoémxocmeo

Bosel  4,2.10°  JIk/(xr-K) amomunus 900 Jxk/(xr-K)
mppa 2,1:10°  Jox/(kr-K) Me/u 380 Jix/(xr-K)
xKeesa 460  JIx/(xr-K) qyryHa 500 [T/ (xr-K)
CBUHIIA 130  JIx/(xr-K)




Yoenvnaa mennoma
napooOpa3oBaHUs BOIBI
IUIaBJICHHS CBUHIIA
IIJIABJICHMS JIbJIa

2,3-10° JIk/kr
2,5-10* Jx/kr
3,3-10° JIk/kr

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

Hopmansuwie ycnosus:
Monapuasa macCca
azora 28107
aprosa 40-10°°
BOJZIOpO/A 2.10°°
BO3/TyXa 29-10°°
BOJIBI 181073

KI'/MOJIb
KI'/MOJIb
KI'/MOJIb
KI'/MOJIb
KI'/MOJIb

reIus 4107
KHCIIOpoa 32.10°°
JIATHUSA 6-10°
HEOHa 20-10°

YTJIIEKHACIIOTO ra3a 44.10°°

KI/MOJIb
KI'/MOJIb
KI'/MOJIb
KI'/MOJIb
KI'/MOJIb




BAPUAHT 21

Yacts 1

Omeemamu k 3adanuam 1-20 aenaromces wucao uiu nociedosamenbHocms yudp.
Omeem 3anuwume 6 none omeéema 8 mexcme pabomel, @ 3amem nepeHecume
6 BIAHK OTBETOB N 1 cnpaéa om Homepa coomeéemcmeéyrou,ezo 3a0anus,
HavuHaa c nepeol kaemouxu. Kaxncdolil cumeon nuuwume 6 omoenvHoil Kiemoike
6 coomeéemcmeuu ¢ npuéedéHnbvimu 6 6aanke obpasyamu. Edunuys. usamepenusn
dusuuecrux 6eUNUH nUCAMb He HYIHCHO.

Ha pucynke mokasaH rpaduk 3aBUCHMOCTH NPOEKIUU U, U, M/C
CKOpOCTM Tela OT BpeMeHH t. KakoBa mpoeknus a,
YCKOpDeHUA 3TOro Tejia B MoMeHT BpemeHu 2 c? OtTer 4 /
2
0

3alluIlnuTe C y‘léTOM 3HaAKa IIPOEeKIuN.

L 1 2 \\3 t,c
-4
Orser: M/c2. -6

K cucreme wu3 kybuka ™accoii 1 Kr u [ByX IPYXHH
IIPUJIOXKEeHa IIOCTOSAHHAS TOPU3OHTAJbHAS CHJI4 BeJIWYMHON 1 2
F=9 H (cm. pucynok). Cucrema noxourcsa. Mexay KyOoUKOM M VVN—
A OHNOpOH TpeHWs HeT. JIeBBIli Kpall NepBOH INPY:RUHBI N
NPUKPEILUIEH K cTeHKe. JKécTKocTh mepBoil npysxunsl k; =300 H/m. JKécTkocTh BTOpOH
npyscuHbl ks =600 H/M. Yemy paBHO yAJuHEHHE BTOPON MPYKUHBI?

1!

OrBer: CM.

Y ocHOBaHUA I'JIaJKOM HAKJIOHHOM ILIOCKOCTH IIaiiba maccoil 20 r o61azaeT KMHETUYECKOH
sHeprueit 0,04 II:x. OmpezennTe MaKCHMAILHYIO BBLICOTY, Ha KOTOPYIO IIaib6a MoxKer
MOJHATLCA II0 IIOCKOCTH OTHOCHUTENbHO oOcHOBaHHSA. CONpPOTHBJIEHHEM BO3AyXa
npeHedpeYsb.

Orser: M.

I'pys maccoit 200 r, moxBelreHHBIM Ha MpYy:KHWHE, COBEpINaeT KoJeOaHMA C YacTOTO
4 I'm. C xakoi#f uyacroToil Oyzer coBepiiaTh KoJjebaHums rpys maccoir 50 r, eciau ero
IOABECUTh Ha Ty Ke NPYRHUHY?

Orser: T,

© 2025. 000 «Usgarenscteo «HanmonansHoe ofpasoBaHMe»

Konnposa}me, pacnpocTpaHeHHe M KHCIOJb30BaHHE B KOMMEPYECKHX ILejsiX 6e3 MUCbMeHHOIO paspeieHusa HpaBOOﬁJIa,lIaTeJIH He JOoITyCKaeTrcs
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TUNOBbLIE 3K3AMEHALIMOHHBIE BAPUAHTbI

Ha pucyske nokasaH rpad®ukK 3aBUCHMOCTH KOOPAWHATHI X TeJja, x B
IBUKYyIleroca BAoJgb ocu Ox, or Bpemenu t. M3 mpuBegéHHOTO A
HU)Ke CIHUCKa BHIOEpHTE BCe BepHble YTBEPIKICHUS. C

1) B Toure C mpoeKIusa CKOPOCTH TeJjia Ha ock Ox oTpUIlaTe IbHA.

2) Ha yuactke BC MOAYJb CKOPOCTH TeJa yMEHbIIAETCH. D

3) Ilpoexknus mnepemeleHHs Tejaa Ha ock Ox IIpU Iepexone
u3 touku C B Touky D orpumaresnHa. 0 t

4) B Touke D mpoeKIusa YCKOPEeHUs Tesa Ha ock OXx MOJI0KHATEIbHA.

5) B Touke A ycKOpeHHe Tejla MU €ro CKOPOCTH HAIIpaBJIEHHI B OZHY CTODPOHY.

OrBer: ‘.

Kamens mopb6pocusn Beepx. Kak MeHsIOTCS MO Mepe IOABEMa YCKOPDeHHME KaMHSA M ero
noreHnuagbHasa sHeprusa? CompoTHBieHHe BO3AYyXa He YUYHTHIBATB.

s xaskaoi BeJWYHWHBI OIIPEeJUTe COOTBETCTBYIOIIHM XapaKTep M3MeHeHUd:
1) yBesunuwmBaeTrcs © 2) ymeHbIIaeTcA 3) He M3MeHseTCHA

3anumure B TabauIly BboIOpaHHbIe HUGPHI AIA KaXKA0H dusndecKkoil BeamduHbl. [{udpsl
B OTBETE MOTYT HOBTOPATHCH.

Yckopenue KaMHSA ITorennuanrHaA dHEPrUA
KaMHSA

Hunuaaprdeckuii cocyh pasfesiéH JETKHUM ITOABHMKHBIM TEILJION30JUDYIOINUM IIOPIIHEM
Ha JBe dYacTH. B ofHOH wacTM cocysa HAXOQUTCA BOZOPOZ, B JAPYroii — KHCJIOPOJ,.
Konnenrpanusa mosiekyJ radoB oguHakosa. OmpezennTe OTHOIIIEHHE CPeIHEeKBaAPaTHYHOH
CKODOCTH TeILJIOBOTO IBHMIKEHHS MOJIEKYJ KHCJIOpPOJAa K CpeJHEeKBaJpPaTHYHOM CKOPOCTH
TEMJIOBOTO JBUYKEHUSA MOJIEKYJ BOJAOPOJAa, KOrja MHOpPIIeHb HAXOJHUTCS B PAaBHOBECHH.

OrBer: .

T'a3 mosryums m3BHE KOJHMUYECTBO TeIIOTHI, paBHoe 200 Ik, ¥ IpM 5TOM BHEUIHHWE CHJIBI
coBepIIMJIM Haja HUM pabory, paBHyroo 80 II:)x. Macca rasa He MeHsuIack. Ha CKOJIBKO
yBeJIUYNJIach BHYTPEHHSASA 9HEpPrus rasa?

OrBeT: Ha k.

B nuauHIpMYecKOM cocyZe, B3aKPHITOM IOABHYKHBIM
IIOpIIHEM, HAXOJUTCA BOASHOHN map M Kamasa BoAbl. C mapom
B COCyAe IIpM IOCTOSHHOH TeMIepaType IIPOHUCXOLUT
nporecc a—b—c, pV-guarpaMma KOTOPOTO IIpeJCTaBJIEHA
Ha pucyHKe. VI3 mpuBeJéHHOro HMXKe CIHCKa BHIOEpHTE BCe
BepHBbIe YTBEeP:KAEHUSA OTHOCUTEIBHO 3TOT0 IIPOIiecca.

1) B mpomecce a — b BHYyTpeHHssI SHEPrusA Iapa IOCTOSHHA.

2) B cocTodHUM a BOJAHOM IIap ABJISAETCA HEHACBIIEHHLIM.

3) B mpomecce b — ¢ NIOTHOCTL Mapa YMEHbIIAETCH.

4) B mpomecce a —» b Macca Kamiud BOABl YMEHBIIIAETCS.

5) B mpomecce b — ¢ OT mapa OTBOOUTCH IOJOMKUTEIbLHOE
KOJIMYECTBO TEILIOTHI.

OrBer: .

© 2025. 000 «HspareabctBo «HanumonasbHoe o6pasoBaHue»

Ronupommne, pacrnpoCcTpaHeHHe W HUCINOJb30BAHHE B KOMMEPUYECKHX LEJaAX 6e3 IHCHMEHHOrO pa3peruesud npanooﬁ.rxa,qa'rena He JOoIIyCKaeTcsd
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Tonkas, ynpyrad U MArkKas o0OJIOUKA I'epMETHMUYHOI'0 BO3AYIIHOIO Iapa HANOJHEeHA
Bo3nyxoM. Kak M3MeHAIOTCA C BBICOTOI IIpH OBICTPOM IOABEME BHYTPEHHSS SHEPrus
BO3yXa B Iape M ero 00bémM? TermronpoBOAHOCTBIO O0OJOUYKM IIapa IpeHebpeub.

Haa rKaskaod BeJUUYMHBI OIIPeJleINTe COOTBETCTBYIOIIMI XapaKTep M3MeHeHUd:

1) yeennumBaercs
2) ymeHsbIaercs
3) He u3MeHAETCA

3anumure B TaOJUIly BoIOpaHHble MUQMPHl A KAXKION GuandyecKoi Bemuuumebl. [udpsr
B OTBETE€ MOTYT IIOBTOPSATHCH.

BHyTpenHsiga sHeprus Bo3ayxa 0O6BéM BO3myXa

BoceMb  OaMHAKOBBIX  PpPE3UCTOPOB ¢  comporuBiesumemM r=1 OM  coeguHEHSBI
B 2JIEKTPUUYECKYIO IIellh, II0 KOTOpoi TeuéT ToK [ =8 A (cMm. pucyHek). Kakoe HampsreHue
TIOKa3EIBaeT BOJLTMETP? BOAbTMETD cumTaTh HOeaJILHBIM.

Orser: B.

IIpamMonvHeWHBII NOPOBOAHUK [JIHHOW L, II0 KOTOpOMY HpOTeKaeT TOXK [, HOMeInEH
B OZHODOJHOE MAarHHTHOE II0Jie MepPIeHIUKYJAPHO JMHUAM HHEAYKIuu B. Bo CKOIBKO
pas3 yBeJHUYUTCA cuja AMIlepa, AeHCTByIOIas HA IPOBOAHUK, €CJIU €0 AJUHY YMEHBIIUTH
B 1,5 pasa, cuyy TOKa B IIPOBOAHUKE YBEJIUUYNUTL B 6 pas, a MHAYKIMIC MATHUTHOLO IOJISA
IOANEPKUBATH IIPEKHEN?

OrBerT: B pas(a).

Konnencarop, saps»KeHHBIH JO PasHOCTH NOTEHIuaioB U,, B MEPBHIH Da3 HIOTKIIOCUNIN
K KaTyllKe ¢ MHIYKTUBHOCTBIO L; =L, a BO BTOPO¥ — K KATYIIIKE C UHIYKTVBHOCTHIO
L,=5L. B o6omx ciy4yasgx B IMOJYYMBIIEMCA KOHTYPE BO3HMKJHN HE3aTyXalollue
2JIEKTPOMATrHUTHEIe KoJebaHnus. KakoBo OTHOINEHMEe MAKCUMAJLHLIX 3HAUYEHUN JSHEPIUHU

MArgsuTHOI'O IIOJA KaTYIIKHN IIpm 9Tux Konebaunusax?

OTBer: .

© 2025. 000 «Haznarennscreo «HarnumonansHoe obpasoBanues

KOHHPOB&HHE, pacnpocTpaHeHU€e M HCIIOJIb30BAHME B KOMMEDUYECKUX Iensax 6e3 IMCbMEHHOTO paspelrueHns npaBoolJsafiaTesis He JOIyCKaeTcsa
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TUNOBbLIE 9K3AMEHAUMOHHbBIE BAPUAHTbI

Ha pucynke npusenén rpaduk saBucumocTy cuibl Toka I, MA

OT BpeMeHU ¢ B KoJyiebaTeIbHOM KOHTYpe, 00pa3oBaHHOM 6

KOHJIEHCATOPOM M KAaTYIIKOW, MHAYKTHUBHOCTH KOTOPOH ‘ . /\
paBaa 0,3 T'u. W3 1pUBEJEHHOrO HUMKE CIIUCKA 0 1 2\;5/4 5 6 t,Mc
BbIOEDUTE BCEe BEDHBIE YTBEPIKJEHUA. -6

1) MakcumanbHOe 3HAUEHNE DHEPTUM dJIeKTPUUECKOro
moJisg KoHpeucatopa paBHo 21,6 mrllx.

2) B momeHT BpeMeHM 3 MC 3apsjl KOHJIEHCATOpa PaBeH HYJIO.

3) Ilepuox »>JIeKTPOMArHUTHBIX KOJe0aHWI B KOHType paBeH 4 Mc.

4) 3a mepBble 6 MC 9Heprus MArHWUTHOrO MOJA KATYMIKKA JOCTUTJIA CBOEr0 MaKCHMyMa
2 pasa.

5) B MomeHT BpemMeHH 2 MC 9HEPrHUs dJEKTPUUYECKOro IIOJIA KOHAEHCATOPa LOCTUraeT
CBOET0 MUHHUMYMA.

Orser: : .

Yactuita maccoii m, Hecymias 3apdAj ¢, ABUMKETCA B OJHOPONHOM MArHHUTHOM IIOJIe
¢ MHAYKIHued B 1mo okpymHocTH pazuycom R co crkopocteio v. UTo mnpousonpér
C pagmycoM OpOMTHI M MHEepHOJOM OOpAaIleHHMs YACTHIBI IPHA yBEJWUYEHUUW CKODOCTU eé
IBUKeHuA?

s xakaodl BeJIWUYUMHBI ONPENEJUTEe COOTBETCTBYIOIIMI XapakTep M3MeHeHUS:

1) yBeamuunrcs
2) yMeHBbIIUTCA
3) He M3MEHUTCS

3anumuTe B TabauIly BhIOpaHHBIE ITUGPH a8 Kakaoro orsera. I{udpsl B orBeTe MOTYT
TIOBTOPATHCA.

Pagunyc opObuThl dYacTHITBI ITepuop obparienusa 4acTHIBI
Ha PUCYHKEe mmpeacTaBjeH dparmeHnT Li 3| Be 4|B 5
Ilepuoguueckoii CHCTEMBI 5JIEMEHTOB 2 I ATt BEPIDIVIA BOP
IO. . MeugeneeBa. Ilog HasBanumeM KasKIoro Yo 5 J100 g 105
9JIEMEHTA IIPHUBEJEHLI MACCOBBIE UHCJIA €ro Na 11|Mg 1213 Al
3 III HATPUI MATHHUI AJIOMVHUIA

OCHOBHBIX CTaOMJILHBIX HM30TONOB. IIpm aTom 23100 P45926,25:] 27100
HIKHUA HHIEKC OKOJIO MAacCOBOI'O UMCJIA

.. K 19]Ca 20| Sc 21
YKasbiBaeT (B MPOIEHTaX) PacIpOCTPaHEH- v KA AL CKAHIHI

HOCTH COOTBETCTBYIOLIET0 M30TOHA B IIPHPOZE. 4 39y, 4lg7 400, 44,,] 45,4
Onpegesure 4YHCIO HEATPOHOB B  sAlpe v C“MEHB 29 Znum( 30 G?Ammﬁ?’l
CTabMIBLHOTO M30TONa OepuJInd. 635  655,[64,966,568 0] 695, 71,

Orser: .

© 2025. 000 «Usparenscreo «HaimonansHoe obpasoBaHue»

Konuposanue, pacnpoCTpaHeHHEe U MCIOJb30BAHUWE B KOMMEPUYECKMX LeNfAX Ge3 NUCbMEHHOro paspelleHHs IIpaBoobiajiaTens He JOIYCKAeTCH
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BAPUAHT 21 161

Ha pucynke wusobpaskeHa yIPOIIEHHAA JuarpaMma HUMKHUX )
9HEPreTUYEeCKUX YpPOBHe# aroma. HymepoBaHHBIME CTpeNIKAMH g
OTMEYEeHbI HEKOTOPBIE BO3MOKHBIE IIEPEXOABI ATOMA MEXAY STUMH -
ypoBHAMH. KaKme u3 9THX UYeTBHIPEX IIEPEXOZ0B CBA3AHBI
C IOIVIOIIEHMEM CBeTa ¢ HaubOoJIbIneil JJINHON BOJHBI U U3JIYUYeHNEeM 2
cBeTa C HaMMEHbIIeH SHepruein?

YcTaHOBUTE COOTBETCTBUE MeXAay IIponeccaMyd  IIOIVIOIIIEHU A
1 WU3JIYy4YeHHusA CBeTa M OJHepreTuYeCKMMHU IIepexolaMMu aTroMma,

<
-

VKasaHHBIMH CTPEJKAMIH. o1 9 3 4
K rasxmoii mosuiiuy mepBoro cToJidia moa6epuTe COOTBETCTBYIONIY IO
IMO3UIINIO U3 BTOPOTO CTOJIOIA M 3AIUINNTEe B TAOJIUILY BbIODAHHBIE
mudpsl IO COOTBETCTBYIOMMMU OYKBaMM.
ITPOLTECCHI OHEPI'ETUYECKHUE ITEPEXObBI
A) morsonienue cBeTa ¢ HAuMOOJBINIEH IJIWHON D1

BOJIHBI 2) 2
B) usnayuenue cBeTa ¢ HauMMeHbIIeH sHeprHUen 3) 3

4) 4

Orser: |A| B

Bribepure Bce BepHbie YTBepKAeHUS O (UIWUYECKUX ABJIEHUAX, BeJIWIHHAX
U 3aKOHOMEDPHOCTAX. 3aNuInuTe Nu@pPbl, HOJ KOTOPHIMM OHU yKa3aHBHI.

1) Cuna TpeHHA CKOJbXKEHUSA — CHJIA 9JIEKTPOMATHUTHOH ITPUPOAHL.
2) Ilpum KoHAeHCAIIWY Map OTAAET IMOJOMKUTEJIbHOE KOJUYECTBO TEIJIOTH B OKPYIKAIOIIYIO
cpeny.

3) Cuyoit JlopeHma Has3bIBAaIOT CHJY, C KOTOPOM ~MAarHUTHOE IIoJie JeiCTByeT
Ha JBUIXKYIIYVIOCA 3apssKeHHYI0 YacCTHUILY.

4) JluHeuaThIil CHEKTpP JAIOT BEIeCTBA B TBEPAOM arperaTHOM COCTOSHUU.

5) KoamuecTBO (hOTODJIEKTPOHOB, BBLIETAIOIHNX C IIOBEPXHOCTH MeTajljla 3a eJUHUILY
BpeMeHH, OOpaTHO MPOIOPIHOHAJLHO HMHTEHCHUBHOCTY NAaAaloniero Ha IIOBEPXHOCTH
MeTaJjljla cBeTa.

OTBer: .

B macmopre 0apomerpa ykasaHO, UTO abCOJIIOTHAS MOTPENIHOCTH IIPSMOI0 M3MepPeHUA
naBienus paBHa 3 rlla. OmpegmenumTe mokasaHusa 6Gapomerpa ¢ y4uéToM abCOTIOTHOM
MIOTPEITHOCTY M3MEPEHUH.

Orser: ( =+ ) rlla.

B 6nank omeemoe N 1 nepenecume monvko wucia, He pasdenas ux npobenom
uau opyzum 3HAKOM.

© 2025. 000 «HUsnartenscrBo «HamuonansHoe o6pasoBaHUE»

KonuposaHnue, pacnpocTpaHeHWe W HCIOJIb30BAHWE B KOMMEDYECKHX IeisX 6e3 MUCHMEHHOTO PaspelleHMs IpaBoobJajaTesis He MOIYCKAaeTCsa



162 TUNOBbLIE 3K3AMEHALINOHHbIE BAPUAHTbI

Heob6xomuMo cobpaTh SKCIEPUMEHTAJbHYI0 YCTAHOBKY, C IIOMOIIbI0 KOTOPOH MOYKHO
OIIpefieINTh ILJIOTHOCTH MeAH. [lJIA 3TOro MIKOJbHUK B3fJ 3J€KTPOHHBIE BECHI M MeJHBIN
HIIAPUK C KPIOUKOM.

Kakxoe momonHuTeIbHOE 060pPYyAOBaHNE HEOOXOAUMO HCIOJb30BATE IJIsI IIPOBEIEHUS dTOTO
sKcnepuMeHTa? VI3 mpuBeAEHHOr0 HUXKe IepeYyHsA 000pYAOBAHUA BHIOEDUTE JBE MO3UILUU.

1) nuneiira 4) cekyHIOMED
2) TepmomeTtp 5) crakaH ¢ BOJOI
3) MeH3ypKa

B oTBeTre 3anuiiiuTe HOMepa BHIOPAHHBIX MO3UIIHIA.

OrBer:

He 3a6ydvme nepenecmu 6ce omeemut 6 6aanK omeéemoé N 1 6 coomeemcmeuu
¢ UHCMPpYKYUuel no 8bINOAHEHUIO pabombt.
IIposepvme, wmobv. kaxcdvili omeem G6wvin 3anucan 6 CmMpoke ¢ HOMepPOM
coomeéemcmeyioujezo 3a0anus.

Yacts 2

HAna sanucu omeemos na 3adanun 21-26 ucnoavdyiime BJIAHK OTBETOB N 2.
3anuwume cnawana nomep 3adanus (21, 22 u m.d.), a 3amem peweHue
coomeemcmeyrowel 3adavu. Omeems. 3anucviéailime ¥émko u pazbopuueo.

Bocnonp3oBaBmucs 060pyZOBaHNEM, NIPEJCTABJICHHLIM HA PHUCYHKE 4, YYHUTENb cobpaj
MOJeJb IIJIOCKOTO KOHJeHcaTopa (PUCYHOK ©0), 3apaguj HUWKHIOK ILJIACTHHY
MOJIOKHUTEbHBIM 3apA/J0M, a KOPIIyC 3JeKTpoMeTpa 3aseMuy. CoeJUHEHHAS C KOPIIYCOM
9JIEKTPOMETPa BepXHAA IIACTHHA KOHAEHcaTopa IpuoOpesia OTPUIIATENbHBIA 3apsa,
PaBHBI IO MOJAYJIO 3apsy HWKHeH IuiacTHHBI. Ilocjie 3TOr0 y4YMTEIb YMEHBIIWJI
paccTosgHNe MeXAy IacTuHaMu (PDUCYHOK 8). Kak M3MeHHJnCh IPU 3TOM IOKA3AHUSA
dJIeKTpoMeTpa (YyBEJHWYMJINCH, YMEHBIIUINUCh, OCTAJHCH mnpeskHuMHu)? OTBeT moscHHUTE,
YKas3aB, KakWe SABJEHHA ¥ 3aKOHOMEDHOCTHM BBl HcHoJb30Ba KX I OOBACHEHHUA.
Ilokasanua »sJeKTpoMeTpa B MAHHOM OIBIT€ MPAMO IIPOMOPIMOHAJLHEI PA3HOCTH
IIOTEHIIUAJIOB MEKJY IJIaCTMHAMU KOHIEHCATOpA.

Puc. a Puc. 6 Puc. s
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Ilonnoe npaeunvroe peuwenHue kKaxcooi u3d 3adauw 22-26 0oaxncno cod.zcamsv
3aKOHBL U (opMmynvl, npumeneHue KOMOpPvlX Heobxodumo u docmamouno 0ns
pewenus 3adavu, a maxice mamemamuiecKkue npeobpPa3veanuUs, pacuémol
C YUCNEHHbLM OMEemoM U NPu Heob6x00uMocmu puCyHoK, NOACHAIOUW UL peuerue.

ABromobusnb maccoir 2500 xkr geurasicsa mo mopore. Ero X, M
HOJIOMKeHNe Ha JOpore M3MEHSJIOCh corjacHo rpabpuky 1800
3aBUCUMOCTH KOOPAUWHATHI OT BpeMeHHU (CM. PUCYHOK). v
OmnpegennrTe MaKCHUMAJIBLHYI0 KHHETHYECKYIO SHEPIruio, 1200
KOTOpPO# aBTOMOOWJIb JOCTUT IIPA CBOEM HABUIKEHUH.

600

0 1 2 3 45 6 t,muu

B ToHKOI pacceuBaroIliell JHH3E IIOJYYEHO yMeHbIlleHHOe B 4 pasa wu3obpaskeHUe
npexmera. OmnpegenuTe MOAYAbL (POKYCHOTO PpPACCTOSHHS JIMH3BI, €CJU Hu300paskeHue
mpegMeTa HAXOIUTCS HA PACCTOAHUU [ =9 CM OT JIMH3HL.

3aKpEBITHIN CBEPXY BEPTHUKAJBHBIN MUINHAPUYECKHH COCYH, 3aIOJHEHHBIH BO3AYXOM,
pasfieléH TSAMKEJIBIM IOPIIIHEM, CIOCOOHBIM CKOJbL3WTh 0e3 TpeHus, Ha IBe UYACTH.
B HauyanpHOM PaBHOBECHOM COCTOSHHY B BEePXHEH M HMMKHEH 4acTaX COCyAa HAXOIUJIOCH
mo v =1 MoJsb BO3JyXa, a OTHOIIIeHNE O0BEMOB BepXHeHM M HMMKHEH uacTeil cocyna ObLIO
paBHO 2. Ilocne TOro Kak U3 BepxXHeH 4YacTH COCYJA YAAJIMIN HEKOTOPOe KOJMYECTBO
BO3Ayxa Av, depe3 IJUTEJbHBIN IMPOMEKYTOK BpPEeMEHH YCTaHOBUJIOCH HOBOE COCTOSHUE
paBHOBeCHS C OTHOIIIEHMEM OOBEMOB BepxXHel M HHKHeH uacrTeil cocyga, paBHbIM 2:3.
Temneparypa Bodayxa T B 00eux JacTAX COCYAAa BCE BpeMsA MOAAEPIKMBAJIACH OQUHAKOBOMI
U nocrosHHOU. OmpenennTte, Kakoe KOJHUUYECTBO BO3A4yxXa OBLIO yOAaJleHO M3 COCyIa.

TopusonTaneublil nporomguHuK aiauHod [=10 cM m maccoii m=25r 1 _
DPaBHOMEDHO CKOJIL3UT BHUZ (0e3 TpeHusa u 0e3 ImoTepu KOHTAKTA) ®B
IO JBYM BePTUKAJBHBIM IIIMHAM B OJHOPOZHOM TI'OPH30HTAJIHLHOM

MarsuTHOM IIOJIe, NEPHeHJAWKYJIAPHOM IPOBOAHUKY, € HHIYKIIHEN R
B=0,5 Ta. BHu3y muHBI 3aMKHYTHI pes3ucTOpoM. IlapaJiieabHO 1
pesucTopy MOAKJIIOUEH KOHAeHcaTop éMKocThio C = 20 MK® (CM. PHUCYHOK). C

. -
——

OmnpepesiutTe COIPOTHUBJIEHWE DPE3UCTOPA, €CJAU 3apsal KOHJeHCAaTopa
qg =1 mxKa. ConporuBieHreM MPOBOLHMKA U INHUH IpeHeOpedb.

Heb6oapmioe Teno maccoit M = 0,99 Kr Je:KUT Ha BepIIMHE INIALKON mosycdepbl pagnycoM
R =1 m. B reso monagaer myaa maccoi m = 0,01 Kr, JIeTAIAA TOPU3OHTAIBLHO CO CKOPOCTHIO
vy =200 m/c, u 3BactpeBaer B HEM. IlpeHeOperas cMmeleHHeM Teja 3a BpeMs ynapa,
oIIpefieJIUTe BHICOTY K, Ha KOTOPOM OTO TeJ0 OTOPBETCSA OT IOBEPXHOCTH IOJIyChepHl.
Bricora orcunThIBaeTca oT ocHOBaHUSA moJycdeprsl. COMpoTUBIeHNEM BO3AyXa IIpeHe0peus.

O6ocHy¥iTe IPUMEHUMOCTh 3aKOHOB, HCIIOJb3yeMBIX AJIA PEIIeHUA 3aJa4uu.

IIposéepvme, umobv. xaxcdevii omeem 6wvin 3anucan padom ¢ HOmMepoOm
coomeemcmeyiou,ezo 3adanus.
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