«YTBEPXKIAIO» «COI'JIACOBAHO»
JupexTop IIpencenaress

®I'BHY «®enepajbublii HHCTHTYT Hay4no-meToanyeckoro cosera
¢ OI'BHY «DHIIN» no ¢puznke

4 B.A. lleBuyenxo
«0F » po2b.9 2024r.
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OCHOBHOJ rocyapcTBeHHbIIH IK3aMeH
no ®U3NKE

IlosicHeHNs K 1€MOHCTPALIMOHHOMY BApUAHTY
KOHTPOJIbHBIX H3MEPHUTEIbHBIX MATEPHAJIOB
OCHOBHOI0 IOCyIapCcTBEeHHOr0 3k3amena 2025 roxa
no PU3UKE

IIpu o3HaKOMJIEHMM C [E€MOHCTpPAalMOHHBIM BapuaHtoM 2025 r. ciepyer
UMeThb B BHIY, YTO 3aJaHMS, BKIIOUEHHBIC B JIEMOHCTPALMOHHBI BapHaHT,
HE OTpaXkaloT BCEX D3JIEMEHTOB COAEPXKaHHsA, KOTOpble OYyIyT IpOBEPAThCA
¢ mnomompto BapuantoB KWUM B 20251. IlonHblif mnepedeHb 37€MEHTOB
COIEpKaHUs, KOTOPBIE MOTYT KOHTPOJIMPOBAThCS Ha dk3aMeHe 2025 T., mpuBenéH
B KOIU(UKATOpe NMPOBEPsIEMBIX TPEeOOBaHHI K pe3yiIbTaTaM OCBOCHHS OCHOBHOW
00pa3oBaTeIbHONM MPOrpaMMbl OCHOBHOTO OOIIEro OOpa3oBaHHs W 3JIEMEHTOB
COAEpXKAHUS IS IPOBEACHHSI OCHOBHOTO TOCYIAPCTBEHHOTO AK3aMeHa 110 (u3uke,
pa3MenIéHHOM Ha caiite: www.fipi.ru.

B neMOHCTpPAaUMOHHOM BapHaHTe NpeICTaBJeHbl KOHKpPeTHble IPUMepbI
3ajaHMii, He HCYepNbIBAKOIMEe BCero MHOroo0pas’usi  BO3MOKHBIX
(opmyupoBOK 3agaHMII HA KAXKAO0H MO3ZMIMH BAPHAHTA 3K3aMEHAIMOHHOM
padoThl.

Bce 3apanusi, wucnoab3yeMble Uil COCTABJEHHMS JK3aMEHaLlMOHHBIX
BAPUAHTOB, Pa3MelleHb] B OTKPbLITOM Oanke 3aganuii OI'D na caiire fipi.ru.

HasHaueHune IEeMOHCTPaIMOHHOT'O BapHaHTA 3aKIOYAaeTCS B TOM, YTOOBI
JIaTh BO3MOXKHOCTh JIIOOOMY YYacTHHKY SK3aMeHa M LIMPOKONH OOIIECTBEHHOCTH
COCTaBHUTh MPEJCTAaBICHUE O CTPYKType Oymyleidl sK3aMeHaIlMOHHOH paloTHl,
Komm4yecTBe M (opMe 3amaHui, 00 ypoBHE HX CIIOXHOCTH. IIpmBenéHHEIE
KpUTEPUHU OIICHKH BBITMIOJIHEHUS 3a/laHuil ¢ pa3BEPHYTHIM OTBETOM, BKIIIOUEHHBIC
B OTOT BapuaHT, MO3BOJIAT COCTABUThH NPEACTaBICHHE O TPEOOBAHUIX K ITOJHOTE
Y IPaBUJILHOCTH 3aIUCH Pa3BEPHYTOTO OTBETA.

OTH CcBeIeHWS MJAlOT OyAymIMM YydYacTHHKAM »JK3aMeHa BO3MOXHOCTb
BBIPa0OTaTh CTPATETHIO MIOJIOTOBKH K Caye 9K3aMeHa 1o ¢usuke B 2025 r.
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JeMoOHCTPAUMOHHBIA BapUAHT
KOHTPOJIbHBIX H3MEPUTEJILHBIX MATEPHAJIOB
OCHOBHOT'0 roCyJapcTBeHHOr0 3k3amMeHa 2025 roxa
no ®PU3UKE

HNHCcTpyKIHs MO BHINOJHEHUIO PadoThI

Ha BbInosiHeHHME 3K3aMEHAIIMOHHON paboThl MO (PU3MKE OTBOIUTCS 3 daca
(180 MuHYT). DK3aMeHAIIMOHHAs paboTa BKIIOYaeT B ce0s 22 3a1aHus.

OtBethl K 3amanusaMm 1, 2, 4, 12-14 u 16 3anuceIBalOTCI B BHJE
nociueaoBaTesibHOCTH Udp. OTBETOM K 3amanusm 3, 5 u 15 sBnsercs oaHa nudpa,
KOTOpasi COOTBETCTBYET HOMEpY MpaBHIBHOTO oTBeTa. OTBETH K 3amaHmAM 6—11
3alUCHIBAIOTCS B BUJIE LEJIOrO YKCIIa I KOHEUHOM JECATUYHOM Apodu ¢ yuéToM
YKa3aHHbBIX B OTBeTe eAuHUIL. OTBET 3alMIINTE B II0JE OTBETa B TEKCTEe palboTHI,
a 3ateM mepeHecuTe B OnaHk orBetoB Ne 1. EnuHMIBI M3MepeHHS B OTBETE
YKa3bIBaTh HE HAJIO.

K 3apanusam 17-22 cnemyer pgarh pa3BEPHYTHIM OTBeT. 3ajaHUA
BBINIOJIHSIOTCS Ha OjaHke orBeroB No 2. 3amuuiuMTe CHavajlla HOMeEp 3aJaHus,
a 3ateM oTBeT Ha Hero. OTBeTHI 3amUCHIBaiiTe YE€TKO W pa3bopunBo. 3amanue 17
HKCTICpUMEHTAIBHOE, W Ul €ro BBINOJHEHHS HEOOXOJUMO BOCIOIB30BATHCS
J1a00paToOpHBIM 000PYJOBAaHUEM.

[pn BBIYUCIICHHSX pasperaercs WCIIOJIb30BATh JTUHEHKY
1 HETIPOTPaMMHUPYEMBII KaJTbKyIATOP.

Bce OnaHKHM 3amoiHSAIOTCS SPKUMH YEPHBIMH 4epHMWIaMH. Jlommyckaercs
HCIIOJIb30BAaHUE TEJIEBOM WM KaMWUISIPHON PYUKHU.

IIpu BBINONHEHUHU 3aJaHMKM MOKHO IOJb30BAaTbCA YEPHOBUKOM. 3alMCH
B YePHOBMKe, a4 TAK:Ke B TeKCTe KOHTPOJbLHBIX H3MEPUTEJbHbIX MATEPUAJIOB
He YYHMTBHIBAIOTCS] IPU OLEHMBAHUM Pa0OTHI.

Bamnel, momydeHHsle Bamu 3a BbINONHEHHBIE 3aJaHHs, CYMMHPYIOTCS.
IMocrapaifTech BBITONHUTH Kak MOXXHO OOJIBINE 3aJaHUM M HaOpaTh HanOoIbIIee
KOJIMYECTBO OaJlIOB.

ITocne 3aBepiueHus paboOTHI MPOBEPHTE, YTOOBI OTBET HA KaXKA0€ 3aJaHue
B Oyiankax oTBeToB Ne 1 1 Ne 2 ObLT 3anMCaH MO/ MPAaBUIBHBIM HOMEPOM.

Kenaem ycnexa!
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Hwxe mnpuBeneHbl CHpaBOYHBIE AaHHbIE, KOTOPbIE MOTYT IMOHanoOuThcs Bam
IIPY BBIIOJIHEHUH PaOOTHI.

JecATHYHBIC IPHCTABKH

HaumenoBanue O6o03HaueHne MHOXHUTENb
rura T 10°
Mera M 10°
KWIO K 10°
TeKTO r 10
CaHTH c 10°
MUJLTH M 10°
MHUKpPO MK 10°
HaHO H 107
KoncraHnTbl
M
YCKOpeHHE CBOOOIHOrO MaieHus Ha 3emIIe g=10—=
c
- 1 Hewm?
rpaBUTAI[MOHHAS TOCTOSHHAS G=6710" ——
KT
_ 8 M
CKOPOCTb CBETA B BAKYyMe c=3-10 .
9JIEMEHTapHBIN IEKTPUUIECKUH 3apsift e=1,6-10"" Kn
IlinoTHOCTH
KT KT
OcH3uH 710 — IpeBecHHa (COCHA) 400 —
M M
KI' KI'
CIIAPT SOOF napaduH 900 "
KT . KT
KEPOCHH 800 " nén 900 =
KT . KT
MacjI0 MaIIMHHOE 900 — ATIOMHUHHIH 2700 —
M M
KT KT
BOaa 1000 F MpaMop 2700 F
KT KT
MOJIOKO LIEJIbHOE 1030 — LUHK 7100 —
M M
KT KT
BOJIa MOPCKast 1030 — CTallb, KEJE30 7800 —
M M
KT KT
DJIMLEPUH 1260 — MeJib 8900 —
M’ M
KI' KI
PTYTh 13 600 = CBHHEII 11350 =
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Omeemom K 3a0anuam 1, 2, 4, 12, 13, 14 u 16 sasnsemcsa nocnedosamebHocms
uugpp. Ilocneoosamenvnocmov yudp 3anuceleaiime 6e3 npoodenos, 3anAmvix
u Opy2ux OONOIHUMENbHBIX CUMB0108. Omeemom Kk 3adanuam 3, 5 u 15
Aenaemca O00HA yugpa, KOmopas coomeemcmeyem Homepy npaguibHO20
omeema. Omeemom K 3adanuam 6—11 aenaemca uucno. Eounuypl uzmepenusn
6 omeeme yKkazvigams He Ha0o. Omeem 3anuuiume 6 noie omeema é mekcme
pabomul, a 3amem nepenecume ¢ bBJIAHK OTBETOB Ne 1 cnpasa om nomepa
COOmeemcmeyIouie20 3a0anus, HaUuUnas ¢ nepeoil Knemouku. Kasxcowvii cumeon
nuwume 6 OMOEAbHOU Klemouke 6 COOMEEemcmeuu ¢ NnPUGEOEHHbIMU
¢ Onanke oopasyamu. Omeemot na 3a0anus 17-22 3anuwume na b/IAHKE
OTBETOB M 2.

YaenabHasi
) JIES TerIoTa 6 JIx
terwioémrocts Boasl | 4200 — 2,3-10 Ax
ke C napooOpa3oBaHHs BOJBI KT
R TerIoTa
TEIIOEMKOCTD JIES s JIx
2400 —— 1n1apoo6pa3oBaHus 9,0-10° A%
crmpra - °C KT
cnmpTa
i JIES TeroTa 4 Tk
Temmoémkocts pna | 2100 ———— 2,5-10 Ax
xr-°C IUIABJICHUS CBHHLIA KT
TeIIOEMKOCTB 920 2K TEIUIOTA ILIABJICHHS 78.10% Ax
ATIOMUHHS xr-°C cranu ’ KT
. Tk TEII0TA IJIABICHHS 4 JIxk
temwoémrocts cranu | 200 ——— 5,9-10 Ax
xr-°C 0JI0Ba KT
s 400 2o 3.3-10° 2%
TEeIIOEMKOCTD LIMHKA - TeIUIoTa IUIaBlIeH s paa | 3,3-10° ==
KT~ C KT
i Tk TEII0Ta CTOPaHUS 7 DK
terwoémrocts Memu | 400 ——— P 2,9-10 Hx
xr-°C crmpra KT
i Tk TEII0Ta CrOPaHUs 7 DK
TerwioéMKocTh onosa | 230 ——— P 4,6-10 Ax
xr-°C KepOoCHHA KT
TEeII0EMKOCTD 130 2K TEMI0Ta CTOpaHus 4.6.107 4K
CBUHIIA xr-°C Oensuna ’ KT
TEeII0EMKOCTD 420 Ibf
OpOH3BI kr-"C

TemnepaTrypa KuIleHHs IIPH HOPMAJIBLHOM

Temneparypa njiaBJjieHust
aTMOC(epHOM JAaBJIeHUHA

CBHHIIA 327°C BOZIBI 100 °C
0JI0Ba 232 °C crupTa 78 °C
Ibaa 0°C
Om- MM’ o
YaeabHoe dj1ekTpuyeckoe conporuBienue, ——— (mpu 20 °C)
M
cepedpo 0,016 HUKEINH 0,4
Melb 0,017 HUXpOM (CILIaRB) 1,1
ATIOMUHHUN 0,028 dexpanb 1,2
KEIIe30 0,10

‘ Hopmasibuble yeaousi: nasienne 10° ITa, remneparypa 0 °C

© 2025 denepanpHas ciryk0a 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKH

YcTaHOBHTE COOTBETCTBHE MEXKAY (PU3HUECKUMH MOHATUSMH U HPHMEpaMH 3TUX
noHsaTHi. K KaXIoi mo3umum mepBoro croidma MogOepHTe COOTBETCTBYIOILYIO
MO3MLMI0 U3 BTOPOrO CTOAOLA M 3anmuumure B TaOnuIy BbIOpaHHBIE IUGPHI
MOl COOTBETCTBYIOIIUMH OyKBaMH.

OUSNYECKUE ITOHATUA [MTPUMEPBI
A) Qusnyeckas BeIUYHHA 1) TpOCTOM MEXaHHU3M
b) enununa (1)1/131/1qu1<0171 BCIIMYMHBI 2) KUHETHYECKas SHEprus
B) ¢usuyeckuit mpubop 3) paBHOMEpHOE JIBHKEHHE

4) pBIYaXKHBIC BECHI
5) MeTp B CEKyHIY

OTBeT:
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YcTaHOBHTE COOTBETCTBHE MEXIY TEXHHYECKHMH YCTPOHCTBAMHU M (DHU3MUECKUMHA
SIBJICHUSMH, JISKAIIIMH B OCHOBE HX PaOOTHI.

K kaxJ0#l mo3uuu mepBoro croyidlia Moa0epuTe COOTBETCTBYIOILYIO MO3UIIUIO
U3 BTOPOro cTONOmA W 3anumuTe B TaONWIly BHIOpaHHBIE IHGPE TIOX
COOTBETCTBYIOIIUMH OYKBaMH.

TEXHUYECKME YCTPOMCTBA OU3NYECKHUE ABJIEHUA
A) DIIEKTPOMETP 1) TemIoBoE NEHCTBHE TOKA
b) xommac 2) B3aMMOJIEHCTBUE IPOBOJHUKA

C TOKOM M IOCTOSIHHOT'O MarHuTa
3) B3aMMOJENCTBHE DJIEKTPUUECKHX
3apsaa0B
4) B3aHMMOJIENCTBHE MTOCTOSHHBIX
MarHuToB

OTBeT:

Ilpu cTpouTenbCTBE TPyOONMPOBOJAOB JnenaloT [I-00pa3Hble  KOMITEHCATOPHI
(cM. pHCYHOK), uTOOBI M30€XaTh HCKpUBJICHHS TpyOompoBoja. Kakoe siBineHue
YUYHUTBIBAIOT CTPOUTEIH, CO3/IaBasi TAKUEC KOMIICHCATOPHI?

1) Mayro C)XMMaeMOCTh TBEPIBIX TEN

2) TEMJIoBOE pacIIMpeHue/CKaTue TBEPABIX TeN
3) TemIoBOE paBHOBECHE TBEPIBIX TEI

4) nepenady IaBJeHUs TBEPABIMU TENAMU

OTBeT: D
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[IpounTaiiTe TEKCT M BCTaBbTE Ha MECTa IPOIYCKOB CJIOBa (CIOBOCOYETAHMS)
W3 IPUBEIEHHOIO CIIMCKA.

B036MEM HCTOYHHK SIICKTPHIECKOTO TOKa (OaTapeiiKy), B OJMHAKOBBIC JIAMITHI
Ha MOJICTaBKEe M COEJUHHTENbHbIe MpoBoja. Ilomkmiounm k Oarapeiike cHadana
OJHY JIaMITy TakK, 4YTOOBI OHA 3aropenach. 3aTeM IOACOSIUHUM BTOPYIO TaK, Kak
[IOKA3aHO HA pUCYHKe. IIpy 3TOM MOXXHO 3aMETUTb, YTO Hakall IIEPBOM JIaMIIbI

(A) . OTO0  NPOMCXOAUT,  IMOTOMYy  4YTO  IIpU
(b) COCIMHCHUM JIaMI WX  O0OlIee  COMpPOTHBIICHUE
(B) . U ecnm HampspkeHWe Ha BHEIIHEH ILEMM CYHUTATh
HEM3MEHHbIM, TO B Kaxaou namme (I) YMEHBIIAETCS
B 4 paza.

g

Sy

J

Liiad

(¢

- %

i

Cnucox cnoe u cnosocovemanuii:
1) mapajiienbHOe

2) MOCIeN0BaTEIbHOES

3) yBeIMYUBACTCS

4) yMEHbIIaeTCs

5) He U3MEHSCTCA

6) norpebiseMas MOIHOCTh

7) cuia 3JeKTPUYCCKOTO TOKa

3anumuTe B TaONUIy BEIOpaHHBIC MU(PHI TOJ COOTBETCTBYIOMNMH OyKBAMH.

A|B|B|T

OTBeT:
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JepeBsiHHBI OpycOoK IUTaBaeT B cocyle ¢ KepocuHOM. Kak wu3MeHUTCS
BBITAJIKMBAIOIIAsl CHJIa, ACHCTBYIOMAas Ha 3TOT OPYCOK, €CIH €ro HMepeMecTHTh
13 KepocHHa B BO1y?

BrrTankuparomas cuna

1) yBemuuurcs, Tak Kak IPH MNEPEMEUICHHH B BOAY YBENHYMTCA TiIyOMHA
HOTPYKEHUS OpyCKa M yMEHBIIUTCS PA3HUNA MEKTY CHIOH TSXKECTH M CHIION
Apxumena.

2) yBeNUYUTCH, TaK KaK OHA 3aBHCHUT OT IJIOTHOCTH >KUIKOCTH, @ INTOTHOCTD BOJIBI
6oITbIIIe TNIOTHOCTH KEPOCHHA.

3) yMEHBIIMTCS, TaK KaK OHAa 3aBHCUT OT 00BEMa IMOTPYXKEHHOW B KHUAKOCTH
9acTH TeJa, a INTyOuHa MorpyKeHust 6pycka B BOA€ MEHbIIIE, YeM B KEPOCHHE.

4) He W3MEHHUTCS, TaKk KaKk MpH IJaBaHMM Tela cuia  Apxumena
YPaBHOBEIIUBAETCS CUIOH TSDKECTH, IEHCTBYOLIEH Ha TEIO.

OTBeET: D

Ha pucynke Toukamu moka3aHbl TOJOXEHHS JBHKYIIETOCS MO JMHEWKE Tela,
npuuéM TOJIOKEHHUS Tejla OTMEUYAIMCh uepe3 Kaxayl cekyHay. C kakod cpemHei
CKOPOCTBIO JIBUTAJIOCH TEJIO Ha yyacTke oT 1 10 11 cm?

?;’;E.‘.‘.?.T.?)

OTBeT: _—.

I'py3 kakoif Macchl HaJ0 MOJBECHTh K JIETKOMY pblUary B TOYKe A, YTOOBI
YPaBHOBECHTB I'Py3 MacCOM 3 Kr, MOJBEIICHHBINA B TOUKE B?
B A

N T S G I O N ) I

OrtBeT: KT.
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Kakoe Komm4ecTBO TEMJIOTHI HEOOXOOMMO, YTOOBI KYCOK oyoBa Maccoit 10 kr
Harpets Ha 10 °C?

Orger: KkJIx.

ComnpoTuBiieHHsT pe3UCTOpoB Ry = R, = R; = 3 Om. UYemy paBHO oOIiee
CONPOTHBJICHHE Y4acTKa LIEIH, N300paKEHHOTO Ha PUCYHKE?

2

R,

R,

OTBeT: Owm.

Ha pucynke mokasaH rpauk 3aBHCHMOCTH KOJIMYECTBA TEIIOTH! (), BBIACIAEMOTO
Ha pe3ucTope, OT BpeMeHu ¢ UeMy paBHO 3JIEKTPUUYECKOE CONPOTHUBIEHUE
pe3ucTOpa, ECIU CUlla TOKa B LIENHU paBHa 5 A?

0, kJlx
3
2
1
0 0,5 1 ¢, v
OrtBerT: Owm.

PannoakTuBHBIN H30TON HATpUs 2121 Na wucneiteiBact [ -pacman. Yemy paBHO
3apsII0BOE YHCIIO SIIpa, MOMYYEHHOTO B pe3ysbTaTe 3TOro pacnanga?

OrtBeT:
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[Ipy>XUHHBIA MAasTHUK COBEpIIACT HE3aTyXalollUe TapMOHUYECKUE KOJICOaHUs
Mexay Toukamu 4 U B (cMm. pucyHok). Touka O COOTBETCTBYET IOJIOKECHUIO
paBHOBecHs MasTHHKA. Kak W3MEHSIOTCS KHHETHYECKas W IMOTCHIHATbHAsS
SHEprusi MasTHUKA TIPH Mepexo e u3 ToUku O B TOUKy B?

4 O B

Jl7st Ka)kaol BETUYMHBI OIPEEINTE COOTBETCTBYIOIIUN XapaKTep U3MEHEHHUSL:

1) yBenuumBaeTcs

2) yMeHbIIaeTcs

3) He u3MeHseTcs
3anumute B TAaOMUIy BHIOpaHHBIC HUQPBI AN KaXKI0W (DU3MUYECKOW BEITHMYUHBI.
udps! B 0OTBETE MOTYT MOBTOPSITHCSI.

Kunernueckast sneprust [ToTenunanbHas sHEprus

C moMoIbI0 cobuparomeld JIHH3BI HONy4YeHO H3o0pakeHue 4B, mpeamera AB
(cM. pucyHox). Kak Hu3MeHHMTCS ONTHuYEecKas CHIAa JHH3BL, a TaKke pa3Mep
M300paKEeHNsI, €CIN 3aKPHITh YEPHOH OyMaroi HIDKHIOIO IOJIOBUHY JIMH3BI?

\
Jl7st Ka)k ol BENMUYMHBI OPEJIEINTE COOTBETCTBYIOIIUN XapaKTep U3MEHEHHUSI:

1) yBemmunTcs

2) yMeHbIIUTCA

3) He u3MeHHTCA
3anumuTe B TAaOMUIy BbIOpaHHBIC HUQPHI AN KaXKI0W (DU3MUYECKOW BEITHMYUHBI.
Ludps! B 0OTBETE MOTYT MOBTOPSITHCSL.

Pa3mep n300paxeHus
mpeaMera

OnTudeckas cuia JIMH3BI
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Ha pucyske rpaduyecku n3o0pakéH mpolecc TEIiooOMeHa s Cliydasi, Korjaa

B HarpeTyro 10 40 °C >KUIKOCTb OIIyCKalOT KyCOK Jbja. [lorepsaMu sHepruu npu
TETIo0OMeHe MOXKHO PEHEOpEYb.

t, °C A

40

20

0

0, ix

=l \al /-
/
)

-20

Vcmons3yst pUCYHOK, BBIOEpHUTE U3 TPEATIOKEHHOTO MEpPedHs 06a BEPHBIX
YTBEPXKICHUS. YKaKUTE UX HOMEpaA.

1) IIporecchl HarpeBaHus M IIABJICHHS JIbJa HIAYT C BBIIECICHUEM dHEPIUH.

2) BHyTpennsas sHeprus npaa npu nepexoae us cocrosnua C B cocrosgnue D
YBEIHMUUBAETCSL.

3) BHyTpeHHs 3HEpPrus BOABI IIPU NEPEXOJE U3 COCTOSHMA A B cocTosHue D
YMEHbBILAETCsI.

4) BHyTpeHHss 5Heprus JbJa NpU nepexoie u3 cocrosguus C B coctosHue D
YMEHBILAETCS.

5) Bcs sHeprus, BEIAENIUBINAACA IIPH OXJIAXKICHUM BOJBI, OILIA HA HarPEBaHHUE
JIbJa.

OTBeT:
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HeoOxoauMo 3IKCIepUMEHTATbHO OOHAPYKUTh 3aBUCHMOCTH 3JIEKTPHUYECKOTO
CONPOTHUBIICHHUS KPYIJIOTO MPOBOJSIIEIO CTEPKHS OT MaTepuana, U3 KOTOpOro oH
M3roTOBJNICH. Kakyro M3 yKa3aHHBIX Map CTEp)KHEH (CM. PHCYHOK) MOXHO
HCITOIB30BaTh JUIs OTOM 1ean?

A b

1) Aul
2) buB
3) bull
4) Bull

OTBeT: D

© 2025 denepanpHas ciryk0a 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKH

JemoncTpannonHblit Bapuant OI'D 2025 r. OU3UKA, 9 kmacc. 14/26

VYuuTtens MpOBOIHUT OMBITH ¢ MPHOOpOM, MpemtokeHHBIM [lackanem. B cocynsr,
JTHO KOTOPBIX MMEET OJMHAKOBYIO IJIOIIAAb U 3aTSHYTO OAMHAKOBOM pe3nHOBOH
IUIEHKOM, OH HalHMBaeT >KUAKOCThb. JIHO cocylqoB NpH 3TOM Iporubaercs, U €ro
JIBIOKeHHE Imepena€rcss crpenke. OTKIOHEHME CTPEIKH XapaKTepU3yeT CHILY,
C KOTOPOH JKUJKOCTb IaBUT Ha THO COCYAa.

Onucanue JeWCTBHH  y4yWTeldss ¥ HaONMrojacMble TOKa3aHWS — IpuOopa
IIPECTaBJIECHbl HA PUCYHKE.

OmnpIT 3.

B cocyn nanuBaroT
JKUAKOCTE 2. BricoTa
cTonba JKUIAKOCTH
paBHa /.

OnepIT 2.

B cocyn manuBatoT
JKUAKOCTh 1. BricoTa kuakocTs 1. BeicoTa
cT0J10a HKHUIKOCTH cT0J10a JKUIKOCTH
paBHa h]. h2< h].

Omnglt 1.

B cocyn nanuBaroT

V3 mpemioxeHHOTo MepedHsT BBIOCPUTE 064 YTBEP)KICHHS, COOTBETCTBYIOIINX
IIPOBEJIEHHBIM OIBITAM. Y KaKUTE UX HOMEPA.

1) Cuna naBieHUs XHIKOCTH HA THO COCyJla HE 3aBHCHT OT BHJIA YKUIKOCTH.
2) Cuna naBieHus )KUJKOCTH 3aBUCHUT OT BBICOTBI CTOJIOA KUAKOCTH.

3) Cwuna naBIeHHs KMAKOCTH IPUHAMAET MUHIMAIBHOE 3HAYECHUE B OIIBITE 2.
4) Cuna naBneHus XUIKOCTH Ha JHO COCYZa 3aBUCHUT OT (JOPMEI cOCy1a.

5) Cuna 1aBiIeHHs KMAKOCTH Ha JJHO COCYJa 3aBHCHUT OT IIOLIAAHU JIHA COCYyIa.

OrtBerT:
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Mna omeemog na 3adanus 17-22 ucnonwvsyuime bJIAHK OTBETOB Ne 2.
3anuwume cnauana nomep 3aoanus (17, 18 u m.o.), a 3amem omeem na nezo.

OmnpenennuTe MEKTPHIECKOE CONMPOTHBIICHNE pesnctopa R1. s sToro cobepute
SKCNIEPUMEHTAIbHYIO YCTaHOBKY, HCIONb3Yysl MCTOYHMK TOKAa, BOIBTMETD,
amMrepMerp, K04, peocTaT, COEAMHHUTEIbHBIE MpPOBOJAa M PE3UCTOp,
obo3HaueHHBIH R1. [Ipn momomu peocTaTa yCTaHOBHUTE B IenH cmiy Toka 0,5 A.
AOCOMIOTHas OTPEIIHOCTh M3MEpEHHs CHIIBI TokKa paBHa +£0,02 A, abcomroTHas
MOTPELIHOCTh U3MEPEHUs HalpsbkeHus paBHa £0,1 B.

B Onanke orBeToB Ne 2:

1) HapHUCyHTE DICKTPUICCKYIO CXEMY YKCIIEPUMEHTA;

2) 3anumute GopMyIy IS pacuéra ANEKTPUIECKOTO COMPOTHUBICHHUS;

3) ykaxxuTe pe3yibTaThl W3MEpeHHs HANpsKeHUs W CHIBl TOKa C YYETOM
aOCOIIOTHBIX MOTPEITHOCTEH N3MEpEeHHH;

4) 3anuIIMTe 3HAYCHHUE DIIEKTPHUECKOTO COMPOTUBIICHHS.

IHonnsiit omeem na 3aoanusn 18 u 19 oondxcen cooepicams He moabKo omeem
Ha 60NPOC, HO U €20 PA36EPHYMOE, 10ZUYNECKU C6A3AHHOE 000CHOBAHUE.

‘ IIpouumaiime mexcm u evinoanume 3aoanue 18.

Paccesanue cBera

[Mpoxons vepe3 3eMHYI0 arMoc(epy, MOTOK CONHEYHBIX JIyded 4YacTUYHO
paccenBaeTcs, YaCTMYHO IOIJIONIaeTCS M MO 3eMIM JOXOAWUT OCIAaOJICHHBIM.
B BuauMmo# 4YacTM CHeKTpa MOIJIOLIEHWE WIPaeT Malyl0 pOJib B CPaBHEHUH
¢ paccesHueM. VIMeHHO 3a CY€T paccesiHUS MPOUCXOTUT TJIABHOE OciabieHue
CBETOBBIX COJTHEYHBIX JTy4eH.

Paccesnne cBETOBBIX JIyded CHJIBHO 3aBUCUT OT JUIMHBI BOJIHBI.
[To pacuéram anrmiickoro ¢usuka Jopaa Panes, HHTEHCHUBHOCTb PacCEsTHHOTO
CBETa B YHCTOM BO3IyXe OOpaTHO IPONOPIHOHANBHA YeTBEPTONH CTEIIEHH IJIHHBI
BoNHEL [losTtoMy, mpoxoas depe3 arMocdepy, JIy4d pasHBIX [UIMH BOJH
0CIIA0JISIOTCS TIO-Pa3HOMY: KOPOTKHE CBETOBBIC BOJIHBI ((DHOJIETOBO-TONIy0ast 4acTh
CIEeKTpa) pAacCeMBAIOTCS 3HAYMTENBHO CHIIbHEE [UIMHHBIX (KpacHas dYacTh
CIeKTpa). DTO TMPHBOAUT K TOMY, YTO MBI BHIMM HEOO TOIyOBIM BCIEICTBHE
paccesHHs COJTHEYHOTO CBeTa B aTMoc(epe 3eMITH.

KpynHble gacTHIbI TBUIM NPAKTHYECKH OJMHAKOBO PacCEUBAIOT BCE JJTMHBI
BOJIH BUAMMOTO cBeTa. Hanwume B BO3MyXe CPaBHHUTENHHO KPYIHBIX YaCTHUYEK
IIBUTH TOOABIIAET K PacCETHHOMY TOJTyOOMY CBETY OTpaKEHHBIN YaCTHYKAMH ITBITH
CBET, TO €CThb MOYTH Hen3MeHHbIH cBeT Connua. LIBer HeGa cTaHOBUTCS B ITHX
YCIIOBUSIX OEJIeCOBATHIM.
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CpaBHHTE KOJMYECTBEHHO DACCESHHE B YHCTOM BO3AyXe (DHOJICTOBBIX JIydei
¢ JUIMHOM BoJHBI 0,4 MKM M paccessHue KPacHBIX Jy4el ¢ AmuHON BOJHBI 0,8 MKM.
OTBeT NOsCHUTE.

Byner nu nerue cnBuraTth NONMPOBAaHHBIE CTEKNIA, CIOKEHHBIE CTOINKOW, €CIU
MIPEIBAPUTEIEHO MEXKIY HUMH MOJIOXKHUTH JIUCTBI CYyXO0# Oymaru?
OTBET IOSCHUTE.

Mna 3a0anuii 20-22 neobxo00umo 3anucame noAHOe peuieHue, GKuoUaruiee
3anuce Kpamkozo ycnosus 3adauu (/[amo), 3anuce opmyn, npumeneHue
KOMOpbIX Heo0X00UMO U OOCMAMOYHO 01 peuieHus 3a0auu, a makxice
Mamemamuueckue npeodpA308anUs u pAacuémol, NPUGOOAU4UE K HUUCTO0E0MY
omeemy.

K HCTOYHMKY TOCTOSIHHOTO TOKa MOJCOEIUHHIH
JIB€ JIaMIIbl (CM. PUCYHOK), UMEIOIINE OJUHAKOBOE
AJIEKTpUYECKOE  compoTuBieHue. UYemy paBHa
MOIIHOCTh 3JICKTPUYECKOTO TOKa, IOTpedisemMas
KaXJIOM JIaMIIOM, €ClIM MOKa3aHus UICalIbHOIO
aMIiepMeTpa M HJIEAIBHOTO BOJIETMETPA pPAaBHBI,
COOTBETCTBEHHO, 3 A u 6 B?

[Tap maccoii 2 Kr, IBHXKYILIUICS CO CKOPOCThIO 4 —, IOTOHSET IIap Maccou 8 Kr,

JIBIDKYLLMICS 10 TOH ke npsiMoil co ckopocThio 2 —. Ilociie CTONKHOBEHUS 1aphl

o|g o=

JABUIKYTCA BMECTE. Onpenenme, KaKo€ KOJHMYCCTBO TCIUIOTHI BBIICINIOCH
B pE3YJIbTATC COyAapCHUs.

B amomuHueBblii kamopumerp Maccod 50T Hamuto 120T BOABI M ONyIlEH
JIEKTpUYECKuil HarpeBaTelb MolHocThblo 12,5 Br. Ha ckonbko rpamycoB
HarpeeTcs KaJOpUMETp C BOJOW 3a 22 MHWH., €CIIM TEIUIOBbIE IOTEpU
B OKpY’KaroIIyIo cpexy cocTaBistioT 20 %?

He 3a6yobme nepenecmu eéce omeemsr 6 bIAHKHU OTBETOB Nel u MNe 2
6 COOMEEeMCmMEUN ¢ UHCMPYKYUEll NO GbINOTHEHUIO PADOmbL.

Ilposepvme, umooOvl Kadxcovlii omeem Obll 3ARUCAH PAOOM C HOMEPOM
COOMEemcmeyIoue2o 3a0anu.
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CucreMa oneHUBAHHUS IK3aMeHAIMOHHO M paﬁOTLI mo (])mmce

[TpaBuibHOE BBIMTOJHEHUE KAXKIOTO U3 3ananuii 3, 5, 611, 15 onenuBaercs
1 GaiutoMm. 3amaHue CUMATAETCS BBHIIOJIHEHHBIM BEPHO, €CIIH OTBET 3alllcaH B TOH
dbopme, KOTOpas yka3aHa B HHCTPYKIMH TI0 BBITIOJIHEHHIO 33JaHUSI, U MOTHOCTHIO
COBIAJAET C 3TAJIOHOM OTBETA.

[IpaBunpHOE BEIOMHEHNE KAXA0TO U3 3aaannii 1, 2, 4, 12, 13 onenuBaercs
2 bayutamu. 3aJaHUe CUUTAETCS BHIMOJHEHHBIM BEPHO, €CJIM OTBET 3allMCaH B TOH
(dbopMe, KOoTOpasi yka3zaHa B MHCTPYKIIMH IO BBIMIOJHEHUIO 3aJJaHHsl, U TIOJHOCThIO
COBNAJAET C 3TAJIOHOM OTBETA: KaXKILIIi CHMBOJI B OTBETE CTOMT Ha CBOEM MECTE,
JIWIITHUE CHMBOJIBI B OTBETE OTCYTCTBYIOT. BeIcTaBnseTcs 1 6ami, eciu Ha 0o
OJ/IHO TO3UIIMU OTBETA 3alMCaH HE TOT CUMBOJI, KOTOPBIH MpEACTaBIIeH B 3TaJOHE
oTBeta. Bo Beex ipyrux cinyuasx BeictaBisiercs 0 Gamos.

IIpaBusbHOE BBHINOJIHEHHE Kaxaoro u3 3axanuil 14 u 16 oueHuBaercs
2 bayutamu. 3aJaHUe CUUTAETCS BHIMOJHEHHBIM BEPHO, €CJIM OTBET 3allMCaH B TOM
¢dbopme, KOTOpas yka3aHa B HMHCTPYKIIMH IO BBIMOJHCHUIO 3aMaHMS, KaXKIbIi
CUMBOJI TPUCYTCTBYET B OTBETE, B OTBETE OTCYTCTBYIOT JIHIIHUE CHUMBOJIBL.
[Mopsimok 3amucu CHMBOJIOB B OTBETE 3HaueHHs He mMmeeT. BricraBmsieTcs 1 Oa,
€CJIM TOJIBKO OJIH M3 CUMBOJIOB, YKa3aHHBIX B OTBETE, HE COOTBETCTBYET ATAJIOHY
WM TOJBKO OJMH CUMBOJI OTCYTCTBYET; BO BCEX JIPYI'MIX CIy4asX BBICTaBIISETCS
0 6amoB.

Ecnu xonm4yecTBO CHMBOJIOB B OTBETE OOJbIIE TPEOYEMOTO, BBICTABIISETCS
0 6aiIoB BHE 3aBHCHMOCTH OT TOTO, OBUIM JIM YKa3aHBl BCE HEOOXOAMMEIE
CHMBOJIBL.

Homep 3aganus IIpaBUIbHBIH OTBET
1 254
2 34
3 2
4 4236
5 4
6 2
7 6
8 23
9 4,5
10 2
11 12
12 21
13 33
14 23
15 4
16 23
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Kpurepuu onleHMBaHuUsl BbINOJIHEHNS 3a1aHUI ¢ Pa3BEPHYTHIM 0TBETOM

OmnpenennuTe EKTPHIECKOE CONPOTHBIICHNE pesnctopa R1. st sToro codepute
9KCNIEpPUMEHTAIbHYIO YCTaHOBKY, HCIIONIb3Yysl MCTOYHMK TOKAa, BOIBTMETD,
amMrepMerp, K04, peocTaT, COEAMHHWTENbHBIE MPOBOJA M PE3UCTOD,
obo3HaueHHBIH R1. [Ipu momomu peocTata yCTaHOBHTE B IenH cwiry Toka 0,5 A.
AOGCon0THAsl MOTPELIHOCTh U3MepeHus cuiibl Toka paBHa +0,02 A, aGcomroTHas
MOTPENTHOCTh U3MEPEHUS HalpsbkeHus paBHa £0,1 B.

B Onanke orBeToB No 2:

1) HapHuCyHTE SNEKTPUIECKYIO CXEMY IKCIIEPUMEHTA;

2) 3anumute GopMyIy ISl pacdéra ANEKTPUIECKOTO COMPOTHUBICHHUS;

3) yKaXuTe pe3yNbTaThl U3MEpPEeHHs HANpsHKEHUS W CWIBI TOKA C  Y4ETOM
a0COJIIOTHBIX NMOTPEIIHOCTEN U3MEPEHUI;

4) 3anuIIMTe 3HAYCHHUE DIIEKTPHUUECKOTO COMPOTHUBIICHHUSL.

XapakTepucTHKa 000pyA0BaHUS
IMpy BBIMONHEHWH 3aJaHMS HCIOIB3YEeTCS KOMIUIGKT oOopymgoBaHust Ne 3
B CJIEJYIOIEM COCTaBeE.

KommiekT Ne 3

3J1eMeHThI 000pY10BAHUS

PEKOMEHAYyEeMbIC XapPAKTEePUCTUKH

HUCTOYHHUK ITUTAHUA
IOCTOAHHOTI'O TOKa

BBIIIPSMHTENH C BXOAHBIM HANIPSHKEHHEM
36+42 B wu GatapeiHbIH 070K,
TIO3BOJISIIOLIMIT CTYNEHYaTO MEHSTh
BBIXO/IHOE HampsbkeHue ot 1,5 B 1o 7,5 B

BOJIBTMETP ABYXIPEAEIbHBIN

npenen uamepenus 3 B, C=0,1 B;
npegen usMmepenus 6 B, C=0,2 B

aMIICpMETP HByXHpC}ICJ’[LHBIfI

npenen uzmepenus 3 A, C=0,1 A;
npenen usmepenus 0,6 A, C=0,02 A

pe3uctop, 0003HaunTh R1

conporusienue (4,7 = 0,5) Om

pe3ucTop, 0003HaYUTh R2

conporusienue (5,7 = 0,6) Om

pesucrop, 0003HaUNThH R3

conporusienue (8,2 = 0,8) Om

Ha0OP MPOBOJIOYHBIX
PE3UCTOPOB «plS»

PE3NUCTOPHI 00eCIeurnBarOT IIpOBEACHNE
HUCCICOA0OBAHUA 3aBUCUMOCTH
COIIPOTHUBJICHUA OT NJIMHBI, IIOMIAAN
ONEepeYHOT0 CCUCHHUA U yACJIBHOI'O
CONPOTUBJICHHUS MPOBOJHUKA

JJaMIIO4YKa

HOMUHaJIbHOE HamnpsbkeHnue 4,8 B,
cuia Toka 0,5 A

TIEPEMEHHBIN PE3UCTOP
(peocrar)

conporusienue 10 Om

COETMHHUTEIBHBIE TIPOBO/IA,
10 1.

K04
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Buumanue! Tlpu 3ameHe kakoro-iu0o 31eMeHTa 000pYJOBaHUS Ha aHAJOTHYHOE
C JpYrHMH XapaKTEPUCTUKAMH HEOOXOMUMO BHECTH COOTBETCTBYIOLIHE
M3MEHEHUs B 00pasel] BHITIOHSHHS 3a/1aHHsL.

Oﬁpaseu BO3MOKHOI'O BBITIOJTHCHUSA

1. Cxema 3KcIIepUMEHTAIbHOW yCTaHOBKHU:
R

~—®

k=Y.

I
3.7=(0,50 £ 0,02) A.
4.U=(2,4+0,1)B.
5.R ~4,8 Om.

Ykazanue sxcnepmam
UucneHHOe 3HAa4YCHHE TMPSIMOTO W3MEPEHHs HANpsDKeHHS JOJDKHO IIOTMacTh
BuHTepBan U=(2,4+0,3) B

Conep:xkanne KpuTepHsi Basubl

ITonHOCTBIO NPaBUIIBHOE BBITIOHEHHE 3a/JaHuUs, BKIIIOYAOIee B ceOs: 3
1) pUCYHOK DKCTIEpUMEHTANBHON YCTaHOBKH;

2) ¢dopMmyiy s pacuéra MCKOMOW BENWYHUHEL (8 OaHHOM cayuae. Ol
9NEKMPULECKO20 CONPOMUBIEHUS, BbIPAICEHHO20 Yepe3 HanpsiceHue
U cuny moka);

3) IpaBUJIBHO 3aIMCAHHBIE PE3YNBTATH MPAMBIX M3MEPEHHH C yIETOM
3aJlaHHBIX a0COJIIOTHBIX MOTPEUIHOCTEH H3MepeHuil (6 danHoOM cayyae:
Ppe3yibmambl UsMeperUs CUlbl MOKA U NeKMPULECKO20 HaANPAICEHUA);
4) monry4eHHOE MPaBUIFHOE 3HAUCHNE UCKOMOM BEITMUHHBI

3anucaHbl NpaBUIbGHBIE PE3YJIbTAThl NPSIMBIX U3MEPEHUH, HO B OJHOM 2
13 21eMeHTOB 0oTBeTa (1, 2 mnum 4) IpHCyTCTBYET ONIMOKA.

150)0%1
3amucaHbl PaBUIIBHBIC PE3YJIBTAThl NPSIMBIX U3MEPEHHH, HO OJUH W3
aneMeHToB oTBeTa (1, 2 nnm 4) OTCyTCTBYeET

3anucaHbl MPaBUIIbHBIC PE3YJIbTAThl MPAMBIX H3MEPEHUil, HO OoJiee ueM 1
B OJTHOM M3 DJIEMEHTOB OTBeTA 1, 2 ¥ 4 MPUCYTCTBYIOT OMIMOKH, HITH 3TH
JJIEMEHTBI OTCYTCTBYIOT

Bce  cmyuan  BBINONHEHHUs,  KOTOpble  HE  COOTBETCTBYIOT 0
BBIIICYKA3aHHBIM KPHTEPHAM BbICTaBlIeHHs |, 2 mm 3 Gamios.
Pa3poznenHble 3anucu. OTCyTCTBHE NONBITOK BBITOJHEHUS 3aJaHUs

Maxcumanvrolii Oann 3

© 2025 denepanpHas ciryk0a 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKH

JemoncTpannonHblit Bapuant OI'D 2025 r. OU3UKA, 9 kmacc. 20/26

Paccesinue cBera

IMpoxons depe3 3eMHyI0 aTMoc(epy, MOTOK CONHEUHBIX Tyded 4JacTHIHO
paccenBaeTCs, YaCTHYHO IOIJIONmIaeTCS M JO 3eMIIM JOXOAWUT OCIAaOJICHHBIM.
B BugmMoli yacTH CreKTpa IOTJIOIICHHE WIPaeT Majlyl polb B CPaBHEHHH
c paccesHueM. VIMeHHO 3a cu€T paccesiHUsI MPOUCXOJUT IJIaBHOE ocnabieHHe
CBETOBBIX COJTHEYHBIX JIydeil.

PaccestHMe CBETOBBIX JIydell CHJIBHO 3aBHCHT OT JUIMHBI  BOJIHEIL
ITo pacyéram anrnumiickoro ¢usuka nopaa Panes, MHTEHCUBHOCTb PACCESHHOTO
CBETa B YHCTOM BO3IyXe OOpaTHO MPONOPIHOHANBHA YeTBEPTOH CTEIEHH IIHHBI
BoNHEL [lo3TOoMy, mpoxoms depe3 armocdepy, JIydH pPasHBIX IJIHH BOJH
0CITabJISFOTCS IO-Pa3HOMY: KOPOTKHE CBETOBEIC BOJIHEI ((PHOIETOBO-roTy0ast 4acTb
CIEKTpa) pPAacCEMBAIOTCA 3HAYMTENBHO CHIbHEE [IMHHBIX (KpacHas 4dacTb
CIeKTpa). DTO MPHBOAUT K TOMY, YTO MBI BHIUM HEOO TOIyOBIM BCIEICTBHE
paccesHHs COJTHEYHOTO CBETa B aTMoc(epe 3eMITH.

KpynHble 9acTUIBI MBUIM MPAKTUYECKH OJMHAKOBO PACCEHUBAIOT BCE UTHMHEI
BOJIH BHAMMOTo cBeTa. Hammuue B BO3MyXe CpPaBHHTEIBHO KPYIHBIX YacTHUEK
IBUTH TOOABIIAET K PACCETHHOMY TOIIyOOMY CBETY OTpaKEHHBIN YaCTHUKAMH ITBITH
CBET, TO €CTh ITOYTH Hem3MeHHHIH cBeT ComHma. L[Ber HeOa CTaHOBHTCS B 3THX
YCIIOBHSIX OEJIECOBATHIM.

CpaBHUTE KOJUYECTBEHHO paccesHHEe B YHCTOM BO3JyXe (HOJICTOBBIX Jy4ei
¢ nnuHOM BostHBI 0,4 MKM M paccesiHie KpPacHBIX Jydel ¢ JiuHON BOHBI 0,8 MKM.
OTBET ITOSCHUTE.

Oopa3en BO3MOKHOT0 OTBETA

1. ®uoneToBhIE Iy4H pacceMBalOTCS B YHCTOM BO3AyXe B 16 pa3 cuibHee, 4eM
KpacHBIE JIy4H.

2. IHTEHCHBHOCTh  pPAacCesTHHOTO CBeTa B UYHCTOM BO3AyXe OOpaTHO
NPONOPIHOHANEHA YEeTBEPTOM CTENeHHM JUIMHBI BOJHBEL J[MHA  BOJIHBI
¢uoneroBoro nBera B 2 pa3a MEHbIIE, YeM JUIMHA BOJIHBI KPAacHOTO IIBETa,
ClIe[IOBATENIbHO, paccesiHue uist pHoseToBoro nseta B 2* = 16 pa3 Gonbiie

Conep:xanue KpuTepus Bauiel

IIpencraBieH mpaBWIBGHBIA OTBET HA BOMNPOC, W MPUBEACHO 2
JIOCTaTOYHOE 00OCHOBaHHUE, HE coJeprKaliee OMUO0K
IIpeacrapiieH NMpaBUJIbHBIA OTBET Ha MOCTABJICHHBIH BOMPOC, HO €ro 1
000CHOBaHUE HEKOPPEKTHO MIIH OTCYTCTBYET.

NI
[pencrasieHs! KOPPEKTHBIC paccyKaeHus, MIPUBOISIIINE
K IPaBUJILHOMY OTBETY, HO OTBET SIBHO HEe c(hOpMYIHPOBaH
[peacrasieHsl 00IIUe pacCyXACHUs, HE OTHOCSIIHECS K OTBETY Ha 0
MOCTaBJIEHHBIA BOIPOC.

NI
OTBeT Ha BONPOC HEBEPEH HE3aBHCHUMO OT TOTO, YTO PACCYKICHHS
MPaBUIIGHBI MITH HEBEPHBI, HJIH OTCYTCTBYIOT

Maxcumanvuolil 6ann 2
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Ey,ZLGT J1 JIeTYC CABUTATh MNOJIMPOBAHHBIC CTéKJ’Ia, CIIOKCHHBIC CTOHKOﬁ, CCIIn

MPEIBAPUTENEHO MEKIY HUMH MOJIOXKHUTH JIUCTHI CYyX0# Oymaru?
OTBET IOSICHUTE.
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Bo3MoO:kHBIIi BADHAHT pelllecHUst

06pa3eu BO3MOKHOI'0O OTBETaA

1. ITpn Hanuaun Gymaru CTEKIIA CIBUTATH JIeTde.

2. BymaxHBIE IHCTHl KJIAAyT, 9TOOBI CTEKIIA HE CIHMAIACh. B OTCyTCTBHE
O6yMaXKHBIX JIICTOB PACCTOSIHUE MEXKTY MOIMPOBAHHBIMU CTEKIAMH OYeHb Majo,
U MEXJy HIMU HaYMHAIOT JeHCTBOBATh CUJIbI B3aUMHOIO NPUTSKEHHS MOJIEKYJI

U=6B P=UI
I=3A U1:U2:U
I=L+1

1=2I
p=py =236 g,

Copep:xkaHnue KpuTepus

Bamabl

P, =? Omeem: P, = P, =9 Bt

HpeI[CTaBJ'IeH HpaBHJ’IBHBIfI OTBET Ha BONPOC, U MPUBEACHO JOCTATOYHOC
O6OCHOBaHI/IC, HE coAcprKalice OIIHOO0K

2

Copep:xaHue KpuTepus

Bbanabl

IIpencrasiieH MpaBUIIBHBIA OTBET HAa IOCTABJICHHBIN BOMPOC, HO €ro

000CHOBaHHE HE SIBISICTCS JOCTATOYHBIM, XOTS COJCPXKUT YKa3aHUE Ha

(usnyeckue sBIeHUS (3aKOHBI), IPUYACTHBIC K 00CYkKIaeMOMY BOIIPOCY.
nim

[IpeacraBiieHbl KOPPEKTHBIC PACCyKACHUS, MPUBOAIINE K TPABHILHOMY

OTBETY, HO OTBET SIBHO HE COPMYIIUPOBAH

IIpeacraBieHsl oOIIME pacCyKACHHs, HE OTHOCSIIHECS K OTBETY Ha
MOCTaBJICHHBIA BOIPOC.

nim
OTBeT Ha BOMPOC HEBEPEH HE3aBUCHUMO OT TOTO, YTO PAaCCyKIACHUSA
[IPAaBUJIbHBI, UM HEBEPHBI, WJIM OTCYTCTBYIOT

Maxcumanvrviil 6aun

IpuBeneHO TONHOE MPABHIBHOE PEIICHUE, BKIIOYAIONICe CIICAYIONIHE
AIIEMEHTBI:

1) BepHO 3amMCaHO KPaTKOE yCJIOBUE 331a4N;

2) 3amucaHbl  ypaBHEHHS W (OpPMYJbl, IPUMEHEHHE KOTOPBIX
HEOOXOMMMO M JIOCTATOYHO JUIA pEILICHHS 3aJa4d BBIOPaHHBIM
cnocoboM (8 Oanmom  pewenuu: Gopmyra  0n1  MowHOCMU
NEKMPUHECKO20 ~ MOKA, — Npasuia  NApAiIebHO20 — COeOUHEHUs.
NPOBOOHUKOS),

3) npencraBneHsl HEOOXOAMMBIE MaTeMaTHYEeCKHE MPeoOpa3oBaHUS
W pacu€Thl, MNPUBOAAIIAE K TMPABWIBHOMY YHCIOBOMY OTBETY,
U TIPEACTaBIEH OTBET. [Ipn 3TOM HOIyCKAeTCs PEIICHHE «II0 JacTIM»
(c IPOMEKYTOYHBIMHU BBIYHCIICHUSIMH)

3

K HCTOYHHKY NOCTOSHHOTO TOKa ITOJCOCTHHIIIH
JIB€ JIaMIIbl (CM. PUCYHOK), UMEIOLINE OJMHAKOBOE
JNMEKTPUYECKOe  COmpoTuBIeHHe. YeMmy paBHa
MOIIHOCTE 3JEKTPHUECKOTO TOKa, MOTpedisemMast
KKIIOM JIaMITO¥, eClM IIOKa3aHWs WACaTLHOTO

aMmIepMeTpa W HICATBHOTO BOJBTMETpPA paBHBI,
COOTBETCTBEHHO, 3 A u 6 B?

© 2025 denepanpHas ciryk0a 1Mo Haa30py B chepe 00pa3oBaHUs U HAYKH

[IpaBunbHO  3amucaHbl ~ HEOOXOMUMBIE  (OPMYJBI,  MPOBEACHBI
BBIYHCIICHUS U TOJyYeH OTBET (BEPHBIA MM HEBEPHBII), HO IOMyIICHA
ourrOKa B 3aIiCH KPaTKOro YCIOBHS Min nepeBoae exunuil B CU.

njimn
[IpeacrapiieHO MPaBUIILHOE PEIICHHE TOIBKO B 00IIEM BUjIe, 0€3 KaKnX-
MO0 YHCIIOBBIX PACUYETOB.

i
3amucaHbl ypaBHEHUs U POPMYJIIBI, IPHMEHEHHE KOTOPBIX HE00X0ANMO
U JIOCTAaTOYHO JJIsi PEUICHUS 3aJadd BBIOPaHHBIM CIOCOOOM, HO
B MAaTEMAaTHYECKHX MNPEOOpa30BaHHUAX HIM BBIYHUCICHUSAX [OIMYyIICHA
ommbka

3amucaHo M HUCIMOJL30BAHO HE MEHEe MOJIOBHHBI MCXOMHBIX (HOPMYII,
HEOOXOIUMBIX ISl PELICHHMS 3aJaUH.

NN
3amucaHbl BCe UCXOJHBIC (OPMYJIBI, HO B OJHOW M3 HHMX JOMYyIICHA
oInoKa

Bce cimydau pemieHus, KOTOpBIE HE COOTBETCTBYIOT BBINICYKa3aHHBIM
KpUTEPHUSIM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oasa

Maxcumanvruiil 6aun
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. . M .
[Tap maccoit 2 Kr, IBUXKYLIUICS CO CKOPOCTbIO 4 —, OTOHSET 1Iap Maccou 8 Kr,
c

. . o M
JIBIDKYILMICS TIO TOH ke IpsIMOii co ckopocThio 2 —. Tlociie CTONKHOBEHUS Maphl
c

NIBUKYTCs BMecte. Ompenenure,
B pe3yJIbTaTe COyJapCHHUSL.

KaKo€ KOJIMYCCTBO TCIIJIOTBI BBIACIINIIOCH

Bo3MO:KHBIH BADUAHT pellleHHsI

ano: CornacHo 3aKOHY COXpPaHEHHUS HMITyJIbCca
m; =2 Kr _ ) m; + myv,
1y = 8 Kr mlvl+m21)2—u(ml+m2),u:W.
IRURLD)

n=43 2-4+48:2 y

c U=——=24 -
m=2 M 2+8 c

c CornacHo 3aKOHY COXpPaHEHHUS SHEPTHU

0= mv;’ +m21)22 _(ml +my)u’
2 2 2
2 2 2
0= 2-4 +8-2 _(2+8)-2,4 ~3.2 i
2 2 2
0-? Omeem: Q = 3,2 Ik
Coaepxanue Kputepus Bbanabl

IMpuBeneHo MONHOE MPaBHIBHOE PEIICHHUE, BKIIOYAIONIee CIEAYIOIIHe 3
AIIEMEHTHI:
1) BepHO 3amMCaHO KPAaTKOE YCIOBUE 33/1a4u;
2) 3amucaHbl  ypaBHeHHS W (OPMYJbl, HOPUMEHEHHE KOTOPBIX
HEOOXOMMMO W _JOCTaTOYHO JUIS peIICHHs 3aJadyd BBIOPAaHHBIM
CIOCO0OM (8 OaHHOM peuwleHuu: 3aKOH COXPAHEHUs. SHepeuu, 3aKOH
COXPaHeHUs UMNYIbCA),
3) mpencraBieHsl HEOOXOOUMBIE MaTeMaTHYECKHE MpeoOpa3oBaHUs
W pacu€Thl, TPHUBOANIME K TNPABWIGHOMY YHCIOBOMY OTBETY,
U TPEICTaBJICH OTBET. [IpHM 3TOM JIOIMYCKAeTCsS PEUICHHE IO YacTAM»
(C MPOMEKYTOUHBIMU BBIYUCIICHUSIMH )
IIpaBuiapHO  3amucaHbl  HEOOXOAWUMBIC  (DOPMYNBL,  NPOBEICHBI 2

BBIYUCIICHUS ¥ TIOJIy4eH OTBET (BEpHBIN WM HEBEPHbI), HO JOIyILEHa
ommOKa B 3aIFCH KPaTKOTO YCIIOBHSA MK IepeBoje exunu B CH.

nim
IpencrasieHo NpaBUILHOE PEIICHUE TOJIBKO B 00IIEM BHIE, 03 KaKHX-
100 YHCIOBBIX PacYETOB.

W
3amucaHbl ypaBHCHUS U (HOPMYJIBI, IPHMCHEHHE KOTOPBIX HEOOXOIMMO
U_JIOCTATOYHO JUIsl pELICHMs] 3aJa4yd  BBIOPAHHBIM CIIOCOOOM, HO
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B MAaTeMAaTHYECKHX MNPEOOPa30BAHMSX WM BBIYHUCICHUSAX [OIYIICHA
oImnoKa

3ammcaHo W HCIONB30BAHO HE MEHEE IOJIOBUHBI HCXOTHBIX (hOPMYI,
HeO6XO)II/IMI:IX JUIsL peHICHI/ISI 3aaa4u.

N
3amucaHel Bce MCXOAHBIE (OpMYJBI, HO B OAHOW M3 HHUX JOMYyIIEHA
oImnoKa

Bce cmydam pemieHus, KOTOpbIe HE COOTBETCTBYIOT BBINICYyKa3aHHBIM
KPHUTEPHSIM BBICTABICHHS OICHOK B 1, 2, 3 Gamma

Maxcumanvrulii 6an

B amomunueBblii kajgopumerp maccoid 50 r Hamuto 120 r BOABI H

OIyIIEH

AJICKTPUYECKUN HarpeBartelb MOIIHOCThIO 12,5 BT. Ha ckombko rpanycos

HarpeeTcs KaJopuMeTp C BOJOM 3a 22 MHWH.,, €CIIM TEIUIOBbIE IOTepU
B OKPYXKAIOIIYIO cpelly cocTaBiLsitoT 20 %?
Bo03M0KHBII BAPHAHT pelieHus
Hano: A
€= 920 Jlx/(xr-oC) | N=— 200, e
¢y = 4200 JIx/(xr-°C) e
P= 12,5 Bt nonesH Q = cKmKAt + CBmBAt = At(cxmx + cBmB )
m,=120r=0,12kr | Ayp=P 1
me=501=0,05 xr nPt
=08 At=—r—— ;
n e B cm +c,m,
t=22muH.=1320 ¢ e 0,8-12,5-1320 _agoc
920-0,05+4200-0,12
At—? Omsem: At =24 °C
Coaep:kanue KpuTepust Bauibl
[IpuBeneHo monHOE MpPaBHIBHOE PEIICHHE, BKIIOYAIOIIEE CIIETYIOIINe 3

SIICMEHTBIL

1) BepHO 3amMCaHO KPaTKOE yCJIOBUE 33/1a4H;

2) 3anucaHbl  ypaBHEHHS W (QOpPMYyJbl, NPUMECHEHHE KOTOPBIX
HEOOXOMMMO W JIOCTATOYHO JUIS pEeILICHHS 3aJa4d BBIOPAHHBIM
crocoboM (g dannom pewenuu: opmyna 0ns pacuéma Kodp@uyuenma
noe3Ho2o Oeticmeus; (opmyna Oas pacuéma Koauuecmed meniomol
npu Hazpesanuu mend, popmyna 0is paciema pabomsi Moka);

3) mpencraBieHsl HEOOXOOUMBIE MaTeMaTHYECKHE MpeoOpa3oBaHUs
W pacu€Thl, MNPHUBOISIIME K MPABWIBHOMY YHCJIOBOMY OTBETY,
U TPENCTaBICH OTBET. [IpHM 3TOM JIOIMYCKAeTCs PELICHHE IO YacTAM»
(c MPOMEKYTOYHBIMHU BBIYMCICHHUSIMH)
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[IpaBuibHO  3amUCcaHbl ~ HEOOXOMWUMBIC  (OPMYJBI,  MPOBEACHBI 2
BBIYHCIICHUS U TOJY4eH OTBET (BEPHBIA MM HEBEPHbII), HO IOIMyIICHA
ourrOKa B 3aIiCH KPaTKOro YCIOBHS HiH repeBoae exunuil B CU.

i
[IpeacraBieHo MpaBUIILHOE PEIICHUE TONIBKO B 00IIEM BUjIe, 0€3 KaKnX-
MO0 YHCIIOBBIX PACUYETOB.

Wi
3anvcaHbl ypaBHEHUS U (OPMYJIbI, IPHMEHEHHUE KOTOPBIX HEOOXOIMMO
U _JIOCTaTOYHO [UIs pEUICHUs 3aJa4d BBIOpDAaHHBIM CIIOCOOOM, HO
B MAareMaTHYECKUX MPEOOPAa3OBAHKSAX WM BBIYUCICHHUAX JOIMYyILICHA
ommuoOKa

3amucaHo M HUCIOJL30BAHO HE MEHEe IOJIOBHHBI MCXOMHBIX (HOPMYII, 1
HEOOXOMUMBIX JUTS PEUICHUS 3aJa4H.

NJIn
3amucaHbl BCe UCXOJHBIE (OPMYJIBI, HO B OJHOW M3 HHMX JOMyIIeHa
oIInoKa

Bce ciydam pemieHusi, KOTOpble HE COOTBETCTBYIOT BBIIIEYyKa3aHHBIM 0
KPUTEPHSIM BBICTABJICHHUS OLICHOK B 1, 2, 3 Oasia

Maxcumanvroiil 6ain 3
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B coorBerctBun c¢ Ilopsiaxkom mpoBeneHUss TOCYJapCTBEHHOW HMTOTrOBOM
aTTecTalMu 10 00pa30BaTeIbHBIM MPOTPaMMaM OCHOBHOTO 00Iero oOpa3oBaHuUs
(mpuka3 Munnpocsemenuns: Poccun u PocoOpHanzopa ot 04.04.2023 Ne 232/551,
3apeructpupoBan MunroctoMm Poccun 12.05.2023 Ne 73292)

«72. TIpoBepka 3K3aMEHAIIMOHHBIX Pa0OT BKITIOYAET B ceOsi:

1)  mpoBepKy M OIEHHBaHHE NPEIMETHBIMH KOMHCCHSMH Pa3BEPHYTHIX
OTBETOB (B TOM 4YHMCIIE YCTHBIX) Ha 3amaHusd KIIM B COOTBETCTBHH C KPUTEPUSIMH
OLIEHMBAHUS 110 COOTBETCTBYIOIEMY Y4eOHOMY IpeIMETy, pa3paboTKa KOTOPBIX
OpraHu3yeTcs Poco6pHa)130p0M1. <...>

ITo pesymbraTam HepBOil W BTOPOH NMPOBEPOK HKCIEPTH HE3aBUCHMO APYT
OT Jpyra BBICTAaBISIOT MEPBHYHBIC OayUTBl 3a KBl pa3BEPHYTHIA OTBET Ha
3amanusa KMIM. <...>

B cmygae cymecTBEHHOTO pacXOXKAEHHsS B IIEPBHYHBIX  Oajiax,
BBICTABIICHHBIX  JIByMS  OKCIepTaMH, Ha3HAa9aeTcs  TPEeThs  IIPOBEpKa.
CylIecTBeHHOE PacXOXIEHHE B MEPBUYHBIX OajiaX ONpeNeNieHO B KPUTEPHSIX
OILIEHMBAHUS MO0 COOTBETCTBYIOIEMY Y4eOHOMY IpeaMeTy, pa3padoTKa KOTOPHIX
opranu3zyetcs PocobpHag3opoMm.

Tpetnii sKcrepT HazHa4yaeTcs MO COIJIACOBAHUIO C IIpeAcenaTeNeM
NpeIMETHOH KOMHCCHM W3 4YHCIa OJKCIIEPTOB, paHee He NPOBEPSBLIMX
9K3aMEHAIIMOHHYIO padoTy.

TpeTbeMy 3KCHEpTy MpemoCTaBIsIeTCS WH(POPMAIHS O TEePBUYHBIX OajlIax,
BBICTaBJICHHBIX SKCIIEPTaMU, paHee MIPOBEPSBIINMH SK3aMEHALMOHHYIO paboTy».

CyIecTBEeHHBIMH CUUTAIOTCS CIEAYIOMINE PACXOXKICHHUS.

1. Pacxoxpenue Mexnay OamgaMu, BBICTABICHHBIMH OBYMSI DKCIIEPTaMH
3a BBITIOJIHEHHE JII000T0 U3 3amanuii 17-22, B 2 uinu Oonee O6aia. B aTom ciydae
TPETUHl JKCHepT NpoBepseT TOJILKO T€ OTBETHl Ha 3aJaHusi, KOTOpPhIE BBI3BAIU
CTOJIb CYIIECTBEHHOE PAaCXOXKICHHE.

2. PacxoxmeHne B pe3yibTaTax OLICHHBAHUS JIBYMS 3KCIEpPTaMH OTBETa Ha
O/IHO W3 3ajaHuil 17-22 3akimoyaercs B TOM, YTO OJHMH JKCIEpPT yKazajl Ha
OTCYTCTBHME OTBETa Ha 3aJaHHE B K3aMEHALMOHHOW paboTe, a APYrol sKcmepT
BBICTaBIJI 32 BBIIIOJHEHHUE TOTO 3a/1aHHs HEHYJIeBoi Oaml. B aTom cimydae Tpetunit
9KCTIEPT NMPOBEPSET TOJIBKO OTBETHI HA 3aJIaHMUs, KOTOPHIC OBLUTH OIICHEHBI CO CTONb
CYLIECTBEHHBIM PACXOKACHUEM.

3. Curyamuu, B KOTOPBIX OJMH JKCIEPT yKa3ajdl Ha OTCYTCTBHE OTBETa
B 3K3aMCHAIIMOHHOM paboTe, a BTOPOH SKCIEpT BHICTABHJI HyJeBoH Oamr 3a
BBIIIOJIHEHWE OTOTO 3aJaHWs, HE SBISIFOTCS CHTYalMsIMH CYIIECTBEHHOTO
PacX0oXI€HHS B OLIEHUBAHHH.

' Yacte 14 craten 59 denepanbHoro 3akona or 29.12.2012 Ne 273-®3 «O6 obpasopanuu B Poccumiickoit
Denepanum».
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