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OCHOBHOJ rocy1apcTBeHHbII IK3aMeH
no ®U3UKE

IlosicHeHNs K 1€MOHCTPALIMOHHOMY BapUAHTY
KOHTPOJIBHBIX H3MEPHUTEIbHBIX MATEPHAJIOB
OCHOBHOI0 IOCyIapCTBEeHHOr0 3k3amena 2025 roxa
no PU3UKE

IIpu o3HaKOMJIEHMM C [E€MOHCTPAaLMOHHBIM BapuaHTtoM 2025 r. ciepyer
UMeThb B BHIY, YTO 33JaHMS, BKIIOUEHHBIC B JIEMOHCTPALMOHHBIA BapHaHT,
HE OTpPaKalOT BCEX OJJIEMEHTOB COJEPXKaHMS, KOTOpbIe OyAyT IPOBEPATHCS
¢ nomompro BapuaHTtoB KM B 2025r. IlonHeli mnepedeHb 3IEMEHTOB
COZEpKaHMs, KOTOPBIE MOTYT KOHTPOJIMPOBAThCS Ha dk3aMeHe 2025°T., mpuBenéH
B KOIU(UKATOpE NMPOBEPSIEMBIX TPeOOBaHHI K pe3yibTaTaM OCBOCHHS OCHOBHOW
00pa3oBaTeIbHONH MPOrpaMMbl OCHOBHOTO 0OLIEro OOpa3oBaHHS W 3IEMEHTOB
COIEpXKAHUS IS IPOBEACHHSI OCHOBHOTO TOCYIAPCTBEHHOTO AK3aMeHa 110 (pu3uKe,
pasMenIéHHOM Ha caiite: www.fipi.ru.

B nemoHCTpauMOHHOM BapuaHTe HpeICTaBjeHbl KOHKpPeTHble IPUMepbI
3aJaHuii, He HCYePNbIBAIOIINE \BCEro] MHOroo0pasus  BO3MOMKHBIX
(opmyupoBOK 3agaHMII HA KAXKAO0H IMO3MIMU BAPUAHTA 3K3aMEHALMOHHOM
padoThI.

Bce 3aganms, ucHoJb3yeMble JISl  COCTABJIEHMs] JK3aMeHALMOHHBIX
BAPUAHTOB, Pa3MelleHb] B OTKPbLITOM Oanke 3aganuii OI'D Ha caiire fipi.ru.

HasnaueHune JAEMOHCTPAIIMOHHOTO BapHaHTa 3aKJII0YacTCs B TOM, YTOOBI
JIaTh BO3MOXKHOCTB JIFOOOMY YYaCTHHKY 3K3aMEHa M IMHUPOKOW OOIIECTBEHHOCTH
COCTaBHUTH MPEICTABIEHUE O CTPYKType Oymymiedl sK3aMeHaIlMOHHOH paboTHl,
KomdecTBe W (Qopme 3amaHuii, 00 ypoBHe uX cioxHOCTH. [IpuBenéHHBIE
KPUTEPUHU OIICHKH BBIMOJHEHHUS 3aJaHuil C pa3BEPHYTHIM OTBETOM, BKIIOUEHHBIC
B 9TOT BapHaHT, [TO3BOJISIT COCTABUTH IMPEACTABICHHE O TPEOOBAHHUAX K IIOTHOTE
W TIPaBHIBHOCTH 3aMKCH Pa3BEPHYTOTO OTBETA.

OTH /cBelicHUs JNAlOT OyaylIMM YYacTHHKAaM JK3aMEHa BO3MOXKHOCTb
BBIpa0OTaTh CTPATErHIO MOATOTOBKH K c/1adye SK3aMeHa 1o ¢usuke B 2025 r.
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JeMOHCTPALMOHHBIA BapUAHT
KOHTPOJILHBIX H3MEPUTEILHBIX MATEPHAJIOB
OCHOBHOI'0 IOCy/IapCTBEHHOr0 3k3amMeHna 2025 roga
no ®U3UKE

HNHCcTpyKIIUS MO BLIMOJHEHUIO PA00ThI

Ha BbInosTHEHHE 3K3aMEHAIIMOHHOW paboThl MO (PU3MKE OTBOIUTCS 3 4vaca
(180 MuHYT). DK3aMeHaIMOHHAsE paboTa BKIIOUAeT B ce0s 22 3a1aHMsL.

OtBerel Kk 3amanusM 1, 2, 4, 12-14 u 16 3anuceiBaloTCI B BHIE
nocieaoBaTesibHoCTH UQp. OTBeTOM K 3aanusam 3, 5 u 15 sBnsercs oxHa nudpa,
KOTOpasi COOTBETCTBYET HOMEpY MpaBWIIbHOTO oTBeTa. OTBETHI K 3amaHusM 6—11
3aITUCHIBAIOTCS B BHJIE [EJIOTO YHCTA MM KOHEYHOU JECATUIHOW APOOH ¢ yIETOM
YKa3aHHBIX B OTBeTe eAuHUIL. OTBET 3alHINNTE B TOJE OTBETA B TEKCTE pabOTHI,
a 3areM mepeHecuTe B OsaHk oTrBeroB Ne 1. EauHunel m3mepeHus B OTBETE
YKa3bIBaTh HE HAJIO.

K 3apanusm 17-22 cunemyer parh  pa3BEpPHYTHIM OTBET. 3ajaHUs
BBINIOJIHSIOTCS Ha Ojanke orBeToB Ne 2. 3aluiunTe CHavajla HOMeEp 3aJaHus,
a 3areM oTBeT Ha Hero. OTBeTHI 3amKMChIBAlTE YETKO U pa3dopuuBo. 3amanue 17
9KCTIEPUMEHTAJIBHOE, W JUIS €ro BBIIOJHEHHS » HEOOXOANMO BOCIIOJIE30BATHCS
71a00paTOPHEIM 000PYIOBaHUEM.

Ipu BBIYMCIICHUSX pasperaercs HCIIOJIb30BATh JIMHEHKY
1 HEMIPOTPaMMHUPYEMBIi KaJbKYJIATOP.

Bce OnaHKM 3amoiHSIOTCS SPKUMH YEPHBIMH 4YepHWIaMH. JlomyckaeTcs
HCIOJIb30BaHKE TE€JIEBON WIN KallWIIISIPHON PYUKH.

ITpy BBIMOMHEHWH 3aJaHUH MOKHO MOJBH30BAThCS UYEPHOBUKOM. 3amMCH
B YePHOBHKE, a TaK:Ke B TeKCTe KOHTPOJILHBIX H3MEPUTEIbHBIX MATEPUAJIOB
He YYMTHIBAIOTCS IPH OLIEHMBAHUM PaloOTHI.

Bamnbl, nomydeHHsle Bamu 3a BbINOJHEHHBIE 3aJaHHs, CYMMHPYIOTCS.
[TocrapaiiTech BBINOJIHUTH KaK MOXKHO OOJIbIle 3aJaHUi M HaOpaTh HauOoJbllee
KOJINYECTBO 0aJIOB.

IMocme 3aBepmieHUsT PabOTHI MPOBEPHTE, YTOOBI OTBET Ha KakAoe 3aJaHUe
B Oyiankax oTBeToB Ne 1 u Ne 2 Obl1 3anMCaH MO MPABUIIBHBIM HOMEPOM.

Kenaem ycnexa!
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Hwxe mnpuBeneHBl cnpaBOYHBIE JaHHBIE, KOTOPBIE MOTYT IMOHaZoOuUThcs Bam
MIPY BBITIOJTHEHUH PaOOTHI.

JlecsiTHYHBbIEC NPUCTABKH

HanmenoBanue O6o3HayeHne MHoxuTENH
rura r 10°
Mera M 10°
KHJIO K 10°
TeKTO r 10?
CaHTH c 1072
MUJUTH M 1073
MHKPO MK 106
HaHO H 107
KoncraHnTsl
M
YCKOpeHHe CBOOOIHOrO maieHust Ha 3emie g=10—=
c
- 1 H- M2
IpaBUTALMOHHAS IIOCTOSIHHAS G=6710"" ——
KT
CKOPOCTb CBETA B BAKYyMe c=3108 %
9JIEMEHTApHBINA JIEKTPUYECKUN 3aPs]l e=1,610"" Kn
ILlnoTHOCTB
KT KT
OeHsuH 710 — IpeBecHHa (COCHA) 400 —
M M
KI KT
CIUpT SOOF napadun 900 =
KT " KT
KEPOCUH 800 " nén 900 =
KT . KT
MacyI0 MaIIMHHOE 900 — ATIOMHUHHH 2700 —
M M
KT KT
BOJa 1000 F MpaMop 2700 F
KT KT
MOJIOKO LIEJIbHOE 1030 — LUHK 7100 —
M M
KT KT
BOJa MOpPCKast 1030 — CTallb, KeNe30 7800 —-
M M
KT KT
DJIMLEPUH 1260 — Mejib 8900 —
M M
KT KT
PTYTh 13 600 — CBUHEI] 11350 —
M M
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Omeemom K 3a0anuam 1, 2, 4, 12, 13, 14 u 16 sasnsemcsa nocnedosameibHocms
uugpp. Iocneoosamenvnocmov yudp 3anucvlieaiime 6e3 npoodenos, 3anAmvix
u opy2ux OONOIHUMENbHBIX CUME0108. Omeemom Kk 3adanuam 3, 5 u 15
Aenaemca O00HA Yugpa, KOmopas coomeemcmeyem Homepy RnpaguibHO20
omeema. Omeemom K 3adanuam 6—11 senaemca uucno. Eounuypl uzmepenusn
6 omeeme yKazvigams He Ha0o. Omeem 3anuuiume 6 noie omeema é meKcme
pabomul, a 3amem nepenecume ¢ bBJIAHK OTBETOB Ne 1 cnpasa om nomepa
COOmeemcmeyouie20 3a0anus, HaUuUnaa ¢ nepeoil Knemouku. Kasxcowvii cumeon
nuwume 6 OMOEAbHOU Klemouke 6 COOMEEemCmeuu ¢ NnPUGEOEHHLIMU
¢ Onanke oopasyamu. Omeemout na 3a0anus 17-22 3anuwume na b/JIAHKE
OTBETOB M 2.

YeabHas
; JK Tennora K
temnoémxocTs Bogsl | 4200 ———— 2,3:10° A
kr- C napooOpa3oBaHUs BOJBI KT
. TEIIoTa
TEMIOEMKOCTh Jox K
2400 —— apooGpa3zoBaHus 9,0-105 2%
crupTa ke C KT
crnupTa
; Jox Tennora K
temwioémrocts sibaa | 2100 ——— 2,510 Ax
ke C IUIABJICHUS CBUHLA KT
TEMIOEMKOCTD 920 21>Z< TEIIOTA IIABJIEHHUSs 7.8-10% 2%
ATIOMHHMS kr-°C cTanu KT
) AL TENIoTa IIaBIeHHUs K
terwtoémrocts crany | 00 ——— 5,9-104 A%
kr- - C 0J10Ba KT
" ok x
tewioémrocTs ruuka | 400 —OC TEIIOTa IUIABICHHS Tbaa--3,3-10° lec_r
I(r .
) Ik TENIoTa cropaHus K
terwtoémrocts Mean | 400 ——— P 2,9-107 Ax
kr-°C crupTa KT
) Ik TEMNI0Ta CrOPaHUs K
TerwioéMrocTs onosa | 230 ——— P 4,6-107 Ax
kr- - C KEepOCHHa KT
TEIUIOEMKOCTD 130 21>Z< TENNOTA CrOPaHHUs 46107 A
CBUHIIA kr- C OeH3MHA KT
TEIIOEMKOCTh 420 Ibf
OpOH3BI kr--C
Temneparypa KUIEeHUs: IPH HOPMAJILHOM
Temneparypa nJjiaBjaeHust paryp P P
aTMocdepHOM AaBJIEHUH
CBHHIIA 327 °C BOJTBI 100 °C
0JI0Ba 232 °C CIUpTa 78 °C
nbaa 0°C
OM-MM°
YaeabHoe dekTpuUeckoe conporuBienne, ——— (mpu 20 °C)
M
cepedpo 0,016 HUKEITUH 0,4
Melb 0,017 HUXPOM (CILIaRB) 1,1
ATFOMUHUAN 0,028 dhexpanp 1,2
KEIIE30 0,10

‘ Hopmaubhnble ycaosust: nasienve 10° [Ta, remneparypa 0 °C
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VYcTaHOBHTE COOTBETCTBHE MEXIy (PU3MUECKUMH MOHATUSAMH M IPHMEpaMU dTHUX
noHsATHi. K KaXIoil mo3umym mepBoro croidma MOAOepHTe COOTBETCTBYIOILYIO
MO3MLHUI0 U3 BTOPOTO CTOAOLA M 3amuuMTe B TaONUIly BbIOpaHHBIE IHUGPHI
MOl COOTBETCTBYIOIMIUMH OyKBaMH.

OUSNYECKUE ITOHATUA [MTPUMEPBI
A) Qusnyeckas BeIUYMHA 1) TpocToi MEXaHHU3M
b) enununa (1)1/131/1qu1<01>'1 BCIIMYMHBI 2) KHHCTHYCCKAs SHCPTHs
B) ¢usuyeckuit mpubop 3) paBHOMEpHOE JIBHKECHUE

4) pBIYAKHBIC BECHI
5) METp B CEKyHIy

OrtBeT:
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VYcTaHOBHTE COOTBETCTBHE MEXIY TEXHHYECKHMH YCTPOHCTBAMHU U (DHU3MUECKUMHA
SIBJICHUSMH, JISKAIIUMH B OCHOBE HX PaOOTHL.

K kaxJ0#l MO3UIMU NEpBOro CTOJIOLA MOAOEPUTE COOTBETCTBYIOLLYIO MO3ULIUIO
U3 BTOPOro CTONOmA W 3anWmuTe B TaOnWIly BHIOpaHHBIE IHGPH TIOX
COOTBETCTBYIOIIUMH OyKBaMH.

TEXHUYECKHUE YCTPOMCTBA OU3SNYECKUE SBJIEHWA
A) DIIEKTPOMETP 1) TemIoBOE NEHCTBHE TOKA
b) xommac 2) B3aMMOJIEHCTBUE NPOBOJHMKA

C TOKOM M MIOCTOSIHHOTLO MarHuta
3) B3aMMOAEHCTBHE DIEKTPUUECKUX
3apsaa0B
4) B3aHMOJIENCTBHE TIOCTOSHHBIX
MarHuToB

OrtBeT:

Ilpu crpoutenbcTBE TPYOONpOBOMOB JenaroT [I-o0pa3Hble KOMITEHCATOPHI
(cM. pHCYHOK), uTOOBI M30€XKaTh HCKPUBJICHHS TpyOompoBoja. Kakoe siBineHue
YUYHUTBHIBAIOT CTPOUTEIH, CO3/IaBasi TAKUEC KOMIEHCATOPHI?

1) Mayro C)XMMaeMOCThb TBEPIBIX TEN

2) TEMIOoBOE pacIIMpeHne/CKaTue TBEPABIX Tel
3) TEmIOBOE PABHOBECUE TBEPABIX TEJ

4) nepenady JaBleHUs TBEPABIMU TENAMU

OTBeT: D
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[IpounTaiiTe TEKCT M BCTaBbTE Ha MECTa IPOIYCKOB CJIOBa (CIIOBOCOYETAHMS)
U3 MPUBEIEHHOTO CITUCKA.

B036MEM HCTOYHHK SIICKTPHYIECKOTO TOKa (OaTapeiiKy), Be OJMHAKOBBIC JIAMITHI
Ha MOJICTaBKe M COEAUHHUTENbHbIe MpoBoja. Iloxkmiounm k Oarapeiike cHadana
OJHY JIaMITy TakK, 4YTOOBI OHA 3aropenach. 3aTeM IOACOSIUHUM BTOPYIO TaK, Kak
[IOKA3aHO HA pUCYHKe. IIpy 3TOM MOXXHO 3aMETHUTb, YTO Hakall IEpPBOM JIaMIIbL

(A) . OTO  NPOUCXOAUT,  HOTOMYy  4YTO  IIpU
(b) COCIMHCHUH JIaMIl WX  0Olee  CONMpPOTHBIICHUE
(B) . U ecnu wHampspkeHHe Ha BHEIIHEH e CYHUTATh
HEU3MEHHbIM, TO B Kaxaou nammne (I) YMEHBIIAETCS
B 4 paza.

Cnucox cnoeé u cnosocovemanuii:
1) mapaiieabHOe

2) TOCIenoBaTenbHOS

3) yBeIMYUBACTCA

4) yMCEHbBIIACTCS

5) He U3MCHICTCA

6) norpebiseMas MOIHOCTh

7) cwuiia 3JICKTPUICCKOro TOKA

3anumuTe B TaONIHIy BEIOpaHHBIC IU(PHI IO COOTBETCTBYIOMINMH OyKBAMH.

A|b|B|T

OrtBerT:
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JepeBsHHbI OpycOK IUTaBaeT B cocyle ¢ KepocuHOM. Kak wu3MeHUTCS
BBITAJIKMBAIOIIAsl CHJIa, ACHCTBYIOMAs Ha 3TOT OPYCOK, €CIH €ro MepeMecTHTh
13 KepocHHa B BOy?

BrrTankuparomas cuna

1) yBemuuurcs, Tak KaKk IPH MHEPEMEUICHHH B BOAY YBEIMYUTCSA TIIyOHHA
MOTpYKeHHsI OpycKa M YMEHBIINTCS Pa3HUIIA MEXIY CHJION TSDKECTH M CHIIOH
Apxumena.

2) yBeNUUYUTCS, TaK KaK OHA 3aBHCHUT OT IIIOTHOCTH >KUIKOCTH, a INIOTHOCTH BOJIBI
6oITbIIIe TNIOTHOCTH KEPOCHHA.

3) yMEHBIIMTCS, TaK KaK OHAa 3aBHCUT OT 00BEMa MOTPYKEHHOW B KUAKOCTH
9acTH Tela, a INTyOuHa IorpyKeHust 6pycka B BOi€ MEHBIIIE, YeM B KEPOCHHE.

4) He W3MEHHUTCS, TaKk KaKk MpH IIaBaHMM Tena | cuna | Apxumena
YPaBHOBEIIUBAETCS CUIOHN TSDKECTH, IEHCTBYIOLIEH Ha TEIO.

OTBeET: D

Ha pucynke Toukamu moka3aHbl TNOJOXEHHS HABMKYIIETOCS MO JMHEWKE Tela,
npuuéM TMOJIOKEHHUS TeJla OTMEUYAINCh Yepe3 Kaxaylo cekyHay. C kakoi cpemHei
CKOPOCTbIO JIBUTAJIOCh TEJIO Ha yyacTke oT 1 10 11 cm?

1
| I N N M N T
E 7 8 £ 10 cw

OTBeT: _—.

I'py3 kakoif Macchl HaJ0 MOJBECHTh K JIETKOMY pblUary B TOYKe A, YTOOBI
YPaBHOBECHTH I'Py3 MaCCOM 3 KT, HOL[BeLLleﬂHbII/I B TOuke B?

I t _‘_H_‘l L]

OrtBeT: K.
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Kakoe komm4ecTBO TEmIOTHI HEOOXOAMMO, YTOOBI KYCOK oOyioBa Maccoil 10 kr
Harpets Ha 10 °C?

OrtBer: KJIx.

ComnpoTuBiieHHsT pe3UCcTOpoB Ri = R = R3 = 3 Om. Yemy paBHO oOIiee
CONPOTHBJICHHUE YYacTKa IIeIH, N300pakEHHOTO Ha PUCYHKE?

2

R,

R,

OTBeT: Om.

Ha pucynke moxasaH rpauk 3aBHCHMOCTH KOJIMYECTBA-TEIIOTH! (), BBACIAEMOTO
Ha pe3UcTope, OT BpeMEHu ¢ YUeMy .paBHO 3JIEKTPUUYECKOE CONPOTUBIEHUE
pe3ucTopa, ECM CUlla TOKa B LIENHU paBHa 5 A?

i r.;l,d:.
ol -._.r"
A S
L
n = T
OTBeT: Om.

PanuoakTuBHBIN H30TON HATpUs 2121 Na wucneiteiBact B -pacnan. Yemy paBHO
3apsII0BOE YHCIIO SIIpa, MOMYUEHHOTO B pe3ysbTaTe 3TOro pacnaga?

OrtBeT:
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[Ipy>XMHHBIA MAasTHUK COBEpIIACT HE3aTyXalolUe TapMOHUYECKUE KOJICOaHUs
Mexay Toukamu 4 U B (cM. pucyHok). Touka O COOTBETCTBYET IOJIOKECHHUIO
paBHOBecHsi MasTHHKA. Kak W3MEHSIOTCS KHHETHYECKas U MOTCHIHATbHAsS
SHEprusi MasTHUKA TIPH Mepexo e u3 ToUku O B TOUKy B?

4 O B

Jl7st Ka)kaol BEMMYMHBI ONPEEINTE COOTBETCTBYIOIIUN XapaKTep H3MEHEHHUSI:

1) yBenuumBaeTCS

2) yMeHbIIAeTcs

3) He u3MeHsercs
3anumute B TAaOMUIYy BbIOpaHHBIC HUQPBI AN KaXKI0W (DU3HYECKOW BEITHMYUHBI.
Ludpsr B 0OTBETE MOTYT MOBTOPSITHCSI.

Kuneruueckas sneprus [loTenuuanpHas SHEpPrust

C moMmoIpio cobuparomieii JTMH3bI MoJydeHo u3obpaxenue Ai1B1 npeavera AB
(cM. pucyHok). Kax wm3MeHuTCS oONTHuYecKas cuja JIMH3BL, a TaKXke pasMmep
M300paKEeHNsI, €CIN 3aKPBITh UEPHOH OyMaroi HIDKHIOIO TOJIOBUHY JIMH3BI?

\J
JI7st Ka)x 1OW BETUYMHBI OTPEJIEINTE COOTBETCTBYIOIIUN XapaKTep U3MEHEHHUSI:

1) yBemmunTcs

2) yMeHbIIUTCA

3) He u3MeHHTCA
3anumuTe B TAaOMUIYy BbIOpaHHBIC HUQPHI AN KaXKI0W (DU3MUYECKOW BEITHMYUHBI.
Ludpsr B 0OTBETE MOTYT MOBTOPSITHCS.

Pa3mep u3o0paxeHus
mpeaMera

OnTudeckas cuia JIMH3BI
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Ha pucyske rpaduyecku n3o0pakéH mpolecc TeIiooOMeHa A Cliydasi, KOorjaa

B HarpeTyro 10 40 °C >KUIKOCTb OIIyCKalOT KyCOK Jbja. [loTepsaMu sHepruu npu
TEMIo0OMeHe MOXKHO PeHEOpEYb.

t, °C A

40

20

0

0, Iix

= \al /-
/
)

-20

Vcrons3yst pUCYHOK, BBIOEpHTE U3 TPEATIOKEHHOTO, MEPEeYHs 0684 BEPHBIX
YTBEPXKICHUS. YKaKUTE UX HOMEpaA.

1) IIpormecchl HarpeBaHus M IIABIEHHA JIbJa UAYT C BbIIEICHUEM dHEPIUH.

2) BnyTpennsas sHeprus npaa npu nepexoae us cocrosnus C B cocrosnue D
YBEIMUUBAETCSL.

3) BHyTpeHHss 3HEpPrus BOABI NIPU NEPEXOJE U3 COCTOSHMA A B cocTosHue D
YMEHBILAETCSI.

4) BHyTpeHHss 5Heprus JbJa NpU nepexoje u3 cocrosuus C B coctosHue D
YMEHBILAETCS.

5) Bcs sHeprus, BEIIENUBIIAACA IIPH OXJIAXACHUM BOJBI, IOILIA HA HarPEBaHHUE
JIbJA.

OTBeT:
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HeoOxoauMo 3IKCIepUMEHTAIbHO OOHAPYKHUTh 3aBUCHMOCTH JJIEKTPHUYECKOTO
COMPOTHUBIICHHUS KPYTJIOTO MPOBOJISIIEIO CTEPKHS OT MaTepuana, U3 KOTOPOro OH
M3roToBNIeH. Kakyro M3 yKa3aHHBIX Map CTEp)KHEH (CM. PHCYHOK) MOXHO
HCITOIB30BaTh IS OTOH 1eau?

M F E [
Cu Al
Y A-I
1) Aul
2) buB
3) bull
4) Bul'

OTBeT: D
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VYuurtens MpOBOIHUT OMBITH ¢ MPHOOpOM, MpemIokeHHBIM [lackanem. B cocynsr,
JTHO KOTOPBIX MMEET OJMHAKOBYIO IIJIOIIAAb U 3aTSAHYTO OAMHAKOBOH pe3nHOBOH
INIEHKOM, OH HalHMBaeT >KUAKOCThb. JIHO cocylqoB NpH 3TOM Iporubaercs, U €ro
JIBIOKeHHE IHepena€rcss crpenke. OTKIOHEHME CTPEIKH XapaKTepU3yeT CHILY,
C KOTOPOH JKUJKOCTb IaBUT Ha THO COCYAA.

Onucanue pgedcTBMi  yuuTens M HaOmogaeMble  IOKazaHMs — npubopa
IIPEICTaBJIECHbl HA PUCYHKE.

OmnepIT 3.

B cocyn nHanuBaroT
JKUAKOCTE 2. BricoTa
cToJ10a KHUIKOCTH
paBHa /.

OmnpIT 2.
B cocyn HanuBatoT
JKUAKOCTh 1. BeicoTa
cT0J10a JKUJIKOCTH

Omngit 1.

B cocyn HanuBaroT
JKUAKoCTh 1. BricoTa
cT0J10a HKUIKOCTH

paBHa /. ha< hi.

V3 mpemioxeHHOTo TNepeyHs BHIOGPUTE 064 YTBEP)KICHHS, COOTBETCTBYIOIINX
IIPOBEJIEHHBIM OIBITAM. YKaKUTE UX HOMEpaA.

1) Cuna naBieHus XHIKOCTH HA THO COCyJla HE 3aBHCHT OT BHJIA YKUIKOCTH.
2) Cuna naBieHus 5KUIKOCTH 3aBUCUT OT BBICOTBI CTOJIOA KUAKOCTH.

3) Cuna naBIeHHS JKMIKOCTH IPUHAMAET MUHIMAIBHOE 3HAYEHHE B OIBITE 2.
4) Cuna naBneHus XKHIKOCTH Ha JHO COCY/a 3aBUCHUT OT (JOPMEI cOCy1a.

5) Cuna fnaBIeHHs JKMAKOCTH Ha JJHO COCY/a 3aBHCHUT OT IIOLIAAHU JIHA COCYyIa.

OrtBeT:
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Mna omeemog na 3adanus 17-25 ucnonwvsyime bJIAHK OTBETOB Ne 2.
3anuwume cnauana nomep 3aoanus (17, 18 u m.o.), a 3amem omeem na nezo.

Omnpenennure EKTPHIECKOE CONMPOTHBIICHNE pesnctopa R1. s sToro cobepute
SKCNIEPUMEHTAIbHYIO yYCTAaHOBKY, HCIIONb3Yysl MCTOYHMK TOKAa, BOIBTMETD,
amMrepMerp, K04, peocTaT, COEAMHHUTENbHBIE MpPOBOJAa M PE3UCTOp,
obo3HaueHHBIH R1. [Ipu momomu peocTaTa yCTaHOBHUTE B IenH cmiy Toka 0,5 A.
AOCOMIOTHas MOTPEIIHOCTh M3MEpeHHs CHIIBI Toka paBHa +£0,02 A, abcoiroTHas
MOTPELIHOCTh U3MEPEHUs HalpsbkeHus paBHa £0,1 B.

B Oanke orBetoB Ne 2:

1) HapUCyHTE DICKTPUICCKYIO CXEMY YKCIIEPUMEHTA;

2) 3anumute GopMyITy ISl pacdéra ANEKTPUIECKOTO COMPOTHUBIICHHUS;

3) ykaxuTe pe3ynbTaThl H3MEPEHUS HANPSHKCHHS W CHIBI TOKa C  y4ETOM
aOCOIIOTHBIX MOTPEITHOCTEH N3MEPEeHHH;

4) 3anuIIMTE 3HAYCHHUE DIICKTPHUUECKOTO COMPOTUBIICHMSI.

IHlonnstii omeem na 3ao0anusn 18 u 19 oonscen cooepicams He MmoabKO omeem
Ha 60Npoc, HO U €20 PA36EPHYMoOe, 102UHeCKU CéA3AHHOE 000CHOBAHUe.

‘ Ilpouumaiime mexcm u ¢sinonnume 3adanue 18.

Paccesanue cBera

IMpoxons vepe3 3eMHYI0 arMoc(epy, MOTOK CONHEYHBIX JIyded 4YacTU9HO
paccenBaeTCs, YaCTHYHO IOIJIOMmaeTcs M O 3eMIIM JOXOAWUT OCIAaOJICHHBIM.
B BuauMmol 4YacTM CHeKTpa MOIJIOLICHWE WIpaeT Malyl0 poJib B CPaBHEHUH
¢ paccesHueM. VIMeHHO 3a CY€T paccesiHUS MPOUCXOIUT TJIAaBHOE OciabieHue
CBETOBBIX COJTHEYHBIX JTy4eH.

PaccesHue cBETOBBIX JIyd4el CHJIBHO 3aBUCUT OT JUIMHBI BOJHBI.
[To pacuéraM anrmiickoro (u3uka Jopaa Panes, WHTEHCHUBHOCTBh PacCEsTHHOTO
CBETa B YHCTOM BO3IyXe OOpaTHO IPONOPIHOHANBHA YeTBEPTOH CTEIEHH IJIHHBI
BONHEL IlosToMy, mpoxoas depe3 arMocdepy, JIydd pasHBIX [UIMH BOJH
0CIIA0JISAIOTCS TIO-Pa3HOMY: KOPOTKHE CBETOBBIC BOJIHBI ((DPHOJIETOBO-TONIy0ast 4acTh
CIEKTpa) pAcCeMBAIOTCS 3HAYMTENHbHO CHIIbHEE [UIMHHBIX (KpacHas dYacTh
CIeKTpa). DTO TMPHBOAUT K TOMY, YTO MBI BHIMM HEOO TOIyOBIM BCIEICTBHE
paccessHHs COJTHEYHOTO CBeTa B aTMoc(epe 3eMITH.

KpynHble gacTHIBI TBUIM TPAKTHYECKH OJMHAKOBO PAacCEUBAIOT BCE IJTMHBI
BOJIH BUAMMOTO cBeTa. Hanwume B BO3IyXe CPaBHHUTENBHO KPYIHBIX YaCTHUYEK
IIBUTH TOOABIISET K PACCETHHOMY TOJIyOOMY CBETY OTpaKEHHBIN YaCTHYKaMH ITBITH
CBET, TO €CTh MOYTH Hen3MeHHbIH cBeT ConHua. L[Ber HeOa cTaHOBUTCS B 3THX
YCIIOBUSIX O€JIeCOBATHIM.
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CpaBHUTE KOJNMYECTBEHHO paccesHHe B YHCTOM BO3AyXe (HONETOBBIX Iydei
¢ nnuHOU BonHEI 0,4 MKM U paccestHie KPacHBIX Jydel ¢ JIMHON BOJHBI 0,8 MKM.
OTBeT NOsICHUTE.

Byner nu nerue cnBuraTth MOJNHMPOBAaHHBIE CTEKNIA, CIIOKEHHBIE CTONKOW, €CIU
MIpeIBAPUTEIHHO MEXKY HUMH ITOJIOKUTH JIMCTHI CyXOH Oymaru?
OTBET ITOSCHUTE.

Mna 3a0anuii 20-22 neobxo00umo 3anucamsv noAHOe peuieHue, GKaoUarOuiee
3anuce Kpamkozo ycinosus 3adauu (/[auno), 3anuce opmyn, npumeHneHue
KOMOpbIX Heo0X00uUMO U OOCMAMOYHO OJIA peuieHus 3a0auu, a makxice
Mamemamuueckue npeodpA308anUs u pacuémol, NPUEOOAUUE K HUUCTO0E0MY
omeemy.

T

K HUCTOYHUKY IIOCTOAHHOI'O TOKa MOACOCHUHUIN

JIB€ JIaMIIbl (CM. PUCYHOK), UMEIOIIUE OJUHAKOBOE —

SIEKTPUYECKOE  CONpPOTHMBIEHME. YeMmy paBHa l}—ll 4 d__ o
MOIIHOCTb 3JIEKTPMYECKOTO0 TOKA, HOTpebsemas
KaXIOM JIaMIOH, eclId II0Ka3aHWUA WJeaIbHOTO @
amrepMeTpa ¥ MAEalbHOrO BOJBTMETPA PABHbI,
COOTBETCTBEHHO, 3 A u 6 B? ,g}

1

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

JIBIDKYIIUHCS ITO TOM3Ke IPSAMOH co ckopocThio 2 —. Tlocine CTOJIKHOBEHHS MIaphl

o|g o]z

JABUIKYTCA BMECTE. Onpenenme, KaKoO€ KOJHWYCCTBO TCIUIOTHI BBIACINIOCH
B pE3YJIbTATE COYyAapEHU.

B amomuHueBblii kamopuMerp Maccod 50r Hamuto 120T BOABI M OIyIUEH
IeKTpudeckuil HarpeBaTenb MolHocTblo 12,5 Br. Ha ckosnbko rpamycoB
Harpeercs ~KaJlopuMeTp C BOXOW 3a 22 MHWH., €CIIM TEIUIOBbIE TOTEpU
B OKpY’KarolIyto cpexy cocTaBistioT 20 %?

He 3a6yobme nepenecmu ece omeemsr 6 bIAHKU OTBETOB Nel u MNe 2
6 COOMEEeMCmMeuU ¢ UHCMPYKYUEll NO GbINOTHEHUIO PADOnbL.

Ilposepvme, umooOvl Kadxcovlii omeem Obll 3ARUCAH PAOOM C HOMEPOM
COOMEemcmeyIoue2o 3a0anu.
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CucreMa oeHUBAHHUS IK3aMeHAIIMOHHOM paﬁOTLI mo (]m3m<e

[TpaBuibHOE BBIMTOJHEHUE KAXKIOTO U3 3ananuii 3, 5, 611, 15 onenuBaercs
1 6ayutoMm. 3amaHue CUMATAETCS BBHIIOJIHEHHBIM BEPHO, €CIH OTBET 3alllcaH B TOH
¢dbopme, KOTOpas yka3zaHa B HHCTPYKIHH TI0 BBITIOJIHEHHIO 33JaHUsI, U MOTHOCTHIO
COBMAJAET C 3TAJIOHOM OTBETA.

[IpaBunpHOE BEIONHEHHE KAXAOTO U3 3aaanuii 1, 2, 4, 12, 13 onenuBaercs
2 bayutamu. 3aJaHUe CUUTACTCS BHIMOJHEHHBIM BEPHO, €CJIM OTBET 3allMCaH B TOH
(dbopMe, KOoTOpasi yka3zaHa B MHCTPYKIIMH IO BBIMIOJHEHUIO 3aJJaHHsl, U TIOJHOCThIO
COBNAJAET C 3TAJIOHOM OTBETA: KaXKIBIIi CHMBOJI B OTBETE CTOMT Ha CBOEM.MECTE,
JIWIITHAE CHMBOJIBI B OTBETE OTCYTCTBYIOT. BhIcTaBnsercs 1 Gami, ecin Ha Jro0oi
OJ/IHOM TO3UIIMU OTBETA 3alMCaH He TOT CUMBOJI, KOTOPBIH MpeACTaBIECH B 3TAJIOHE
oTBeTa. Bo Beex Jipyrux ciyuasix BeictaBisieTcst 0 6amos.

IIpaBunbHOE BBIOJIHEHHE Kaxaoro u3 3azanuil 14 n 16 oueHuBaercs
2 bayutamu. 3aJaHUe CUUTAETCS BHIMOJHEHHBIM BEPHO, €CJIM OTBET 3aIHCaH B TOM
¢dbopme, KOTOpas yKa3aHa B HMHCTPYKIIMH IO BBIMOJHCHUIO 3aJaHMS, KaXKIbIi
CHUMBOJI TPHUCYTCTBYET B OTBETE, B OTBETE OTCYTCTBYIOT JIMIIHHUE CHMBOJIBL.
[Mopsimok 3amucu CIMBOJIOB B OTBETE 3HaueHHs He mMeeT. BricraBmsiercs 1 Oam,
€CJIM TOJIBKO OJIH M3 CUMBOJIOB, YKa3aHHBIX B OTBETE, HE COOTBETCTBYET ATAJIOHY
WK TOJBKO OJIMH CUMBOJI OTCYTCTBYET; BO BCEX JIPYIMX CIy4asiX BBICTaBIISETCS
0 6amioB.

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

Howmep 3aganus IIpaBUIbLHBIH 0TBET
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 onleHMBaHuUsI BbINOJIHEHNS 3a1aHUI ¢ Pa3BEPHYTHIM 0TBETOM

OmnpenennuTe EKTPHIECKOE CONPOTUBIICHNE pesnuctopa R1. st sToro codepute
9KCIEPUMEHTAJbHYIO YCTaHOBKY, HCIONb3ys] HCTOYHUK TOKA, BOJBTMETP,
aMmIepMeTrp, KIIOY, pEeocTaT, COeIWHHUTENbHBIE TPOBOJAa U  PE3UCTOP,
obo3HaueHHBIH R1. [Ipu momomu peocTata yCTaHOBHTE B IenH cwiy Toka 0,5 A.
AOGCONIOTHAs MOTPEUIHOCTh U3MEpeHHs cuibl Toka paBHa +£0,02 A, aGcomoTHas
MOTPENIHOCTh U3MEPEHUs HalpshkeHus paBHa £0,1 B.

B Onanke orBeToB Ne 2:

1) HapHuCyHTE SNEKTPUIECKYIO CXEMY IKCIIEPUMEHTA;

2) 3anumute GopMyITy Al pacduéra NEKTPUIECKOTO COMPOTHUBIICHUS;

3) yKaXuTe pe3yNbTaThl W3MEpPEeHHs] HANpsHKEHUS W CWIBI TOKa C  Y4ETOM
a0COJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUI;

4) 3anMIIMTe 3HAYCHHUE DIICKTPHUUECKOTO COMPOTUBIICHHUS.

XapakTepucTHKa 000pyA0BaHUS
IMpy BBIMONHEHWH 3aJaHMS HCIONB3YeTCS KOMIUIGKT o0opynoBaHus Ne 3
B CJIEJYIOIEM COCTaBeE.

Kommiekrt Ne 3

3J1eMeHThbI 000Py10BAHUS

PEKOMEHAYEMBbIC XaPAKTCPUCTUKH

HUCTOYHHUK ITUTAHUA
IIOCTOSAHHOT'O TOKa

BBINPSIMUTEITH'C BXOJIHBIM HAIIPSHKECHUEM
36+42 B wu 6atapeiiHbiii OJI0K,
MTO3BOJISIOLINN CTYIIEHYaTO MEHSATh
BBIXO/IHOE HanpsbkeHue ot 1,5 B 1o 7,5 B

BOJIBTMETP ABYXIpPEAEIbHBIN

npenen namepenns 3 B, C=0,1 B;
penen usMepenus 6 B, C=0,2 B

aMIepMETp ABYXIPEEIIbHBIN

npenen namepenns 3 A, C=0,1 A;
npenen uamepenus 0,6 A, C=0,02 A

pe3ucTop, 0003Ha4YNTh R1

conporusnenue (4,7 = 0,5) Om

pesucrop, 0003HaYNTE R2

compotuenenue (5,7 = 0,6) Om

pesucrop, 0003HaUNTh R3

conporusnenue (8,2 = 0,8) Om

Ha0O0p MPOBOJIOYHBIX
PE3UCTOPOB «plS»

PE3HUCTOPBI 0OECIICUNBAIOT IIPOBEICHHE
HCCIICAOBAHUS 3aBHCUMOCTH
COIPOTHBIICHUS OT JUTUHBI, TUTOIIAN
MONIEPEYHOTO CEUYCHHS U YCTBHOTO
COIPOTHUBJICHUSI IPOBOTHHUKA

JJaMIIO4YKa

HOMMHAaJIbHOE HarnpsbkeHnue 4,8 B,
cwia Toka 0,5 A

TIEPEMEHHBIN PE3UCTOP
(peocrar)

conportusierue 10 Om

COEIMHHUTEIIbHBIE IIPOBO/IA,
10 1.

KIHO4
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Buumanue! Tlpu 3ameHe kakoro-iu0o 31eMeHTa 000pYyJOBaHUS Ha aHAJOTHYHOE
C JpYrHMH XapaKTEPUCTUKAMH HEOOXOMUMO BHECTH COOTBETCTBYIOLIHE
M3MEHEHUs B 00pasel] BBITIOIHCHHS 3a/1aHHsL.

06pa3eu BO3MOKHOI'O BBIIIOJTHCHUSA

1. Cxema 3KcIIepUMEHTAIbHOM YCTaHOBKHU:
R

~—®

2r=Y.

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

Ykazanue sxcnepmam
UucneHHOe 3HAYEHHE TMPSIMOTO W3MEPEHMsT. HANpsDKEHHS JOJDKHO IONacTb
B unaTepBan U= (2,4+0,3) B

CoaeprxaHne KpuTepust Baaast

ITostHOCTBIO MPaBHIILHOE BHINOJIHEHHE 3a/1aHUsI, BKIIIOYAOIIee B ceOs: 3
1) pHCYHOK 3KCIIEpHMECHTATBHON YCTaHOBKH;

2) ¢dopMyiy 1 pacuéra ICKOMOW BENWYHHEL (8 OaHHOM cayuae. Ol
INEKMPUHECKO20 CONPOMUBTIEHUS], BLIPANCEHHOZ0 Yepe3 HANPSdICceHue
U cuny moka);

3) mpaBUIBHO 3amMCAHHBIC Pe3yIbTAaThl MPSAMBIX W3MEPEHHH ¢ yu&ToM
3aJ]aHHBIX a0CONIOTHBIX MOTPEIIHOCTEH M3MEPEHU (8 dannom ciyyae:
Pe3ybmambl USMEPEHUsL CUTbl MOKA U INEKMPULECKO20 HANPSHCEHUS);
4) nony4yeHHOE NMPaBWILHOE 3HAUCHHE NCKOMOW BETUYHHBI

3amucaHbl MPaBUIIBHBIC PE3YNBTATHI MPSAMBIX W3MEPEHHH, HO B OJHOM 2
n33IeMeHTOB oTBeTa (1, 2 wiu 4) mpUCyTCTBYET OLIMOKA.

N
3amucaHbl IPaBUIBGHBIC PE3yJIbTAThl NPSMBIX U3MEPEHHH, HO OIUH W3
aseMeHToB oTBeTa (1, 2 nnu 4) oTCyTCTBYET

3anucaHbl MPaBUIIbHBIC PE3YJIbTATHI MPAMBIX H3MEPEHUil, HO OoJiee yeM 1
B OJIHOM M3 3JIEMEHTOB OTBeTa 1, 2 U 4 MPUCYTCTBYIOT OLINOKH, UIIH 3TH
DIIEMEHTHI OTCYTCTBYIOT

Bce  cmyuanm  BBINONHEHHWs,  KOTOpble  HE  COOTBETCTBYIOT 0
BBIIIEYKA3aHHBIM KPHUTEpUSM BbICTaBiIeHUs 1, 2 wim 3  Gayuios.
Pa3poznenHble 3anucu. OTCyTCTBUE NONBITOK BBIITOJHEHUS 33 JaHUs

Maxcumanvrulii 6an 3
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Paccesinue cBera

IMpoxons depe3 3eMHyI0 aTMoc(epy, MOTOK COMHEUHBIX Tydeidl 4JacTHIHO
paccenBaeTCs, YaCTHYHO IOIJIOMAeTCs M JO 3eMIM JOXOAWUT OCIAaOJICHHBIM.
B BuguMoli yacTH CreKkTpa IOTJIOIICHHE WIPaeT Majlyl polb B CPaBHEHHH
c paccesHueM. VIMeHHO 3a cu€T paccestHUSI MPOMUCXOJWUT IJIaBHOE OclabieHHe
CBETOBBIX COJTHEUHBIX JIydeil.

PaccessHME CBETOBBIX JIydell CHJIBHO 3aBHCHT OT JUIMHBI  BOJIHBIL
ITo pacyéram anrnumiickoro ¢usuka nopaa Panes, HHTEHCUBHOCTb PACCESHHOTO
CBETa B YHCTOM BO3IyXe OOpaTHO MPOMOPIHOHANBHA YETBEPTOH CTEIEHH IJIHHBI
BONHEL [lo3TOoMy, mpoxoms depe3 armocdepy, JIydH pPa3HBIX IJIMH BOJH
0CJTabIISFIOTCSI IO-Pa3HOMY: KOPOTKHE CBETOBEIC BOJHEI ((DHOIETOBO-roIy0ast 4acTb
CIEKTpa) pPAacCEeMBAIOTCA 3HAYMTENBHO CHIbHEE [IMHHBIX (KpacHas 4dacTb
CIeKTpa). DTO TMPHBOAUT K TOMY, YTO MBI BHIUM HEOO TOIyOBIM BCIEICTBHE
paccesHHs COJIHEYHOTO CBeTa B aTMoc(epe 3eMITH.

KpynHble 9acTUIBI MBUIM MPAKTUYECKH OJMHAKOBO PacCEUBAIOT BCE UTUHBI
BOJH BHAMMOTo cBeTa. Hamudue B BO3MyXe CpPaBHHTEIBHO KPYITHBIX YacTHUEK
IBUTH TOOABIIAET K PACCETHHOMY TOITyOOMY CBETY OTPaKEHHBIN YaCTHUKAMH ITBITH
CBET, TO €CTh ITOYTH Hem3MeHHHIH cBeT ComHma. L[BeT HeOa CTaHOBHTCS B 3THX
YCIIOBHUSIX OEJIECOBATHIM.

CpaBHUTE KOJMYECTBEHHO paccesHHe B~YHCTOM BO3AyXe (HOJIETOBBIX JIydei
¢ niuHOM BostHBI 0,4 MKM M paccesiHie KpacHBIX Jydel ¢ JuHON BOHBI 0,8 MKM.
OTBeT MOsICHUTE.

Oopa3en BO3MOKHOT0 OTBETA

1. ®uoseToBbIC Y4l PACCEHBAIOTCS B YMCTOM BO3Iyxe B 16 pa3 cuibHee, 4eM
KpacHBbIE JTyYH.

2. VIHTEeHCHBHOCTh  PAacCesTHHOTO CBeTa B UYHCTOM BO3AyXe OOpaTHO
[IPONOPLUOHAIbHA YeTBEPTOMl CTENEHHM JUIMHBI BOJIHBL. JITMHA  BOJIHBI
¢uoneroBoro mBeTa B 2 pa3a MEHbIIE, YeM [UIMHA BOJIHBI KPacHOTO IIBETa,
CIIENIOBATENRHO, paccesHue st proneToBoro neeta B 2* = 16 pa3 Gonbrue

Conep:xanne KpuTepus Bauisl

[IpencraBieH TpaBWIBHBIA OTBET Ha BOIPOC, M MPHUBEICHO 2
JIOCTaTOYHOE 000CHOBaHHUE, HE coJieprKaliiee OMUO0K
[IpencrasieH NpaBUIbHBINH OTBET HA MOCTABJICHHBIA BOIPOC, HO €ro 1
000CHOBaHHE HEKOPPEKTHO MJIM OTCYTCTBYET.

400041
IIpencrasieHs! KOPPEKTHBIC paccy KaeHusl, MIPUBOIAIIINE
K IPaBUJILHOMY OTBETY, HO OTBET SIBHO HE c(hOPMYIHPOBAH
IIpeacraBieHsl 00IIUE pacCy ACHUs, HE OTHOCSIIHECS K OTBETY Ha 0
MOCTaBJICHHBIA BOIPOC.

NI
OTBeT Ha BOIPOC HEBEPEH HE3aBHCHUMO OT TOTO, YTO PACCYKICHUS
MPABUJIGHBI MITH HEBEPHBI, HJIM OTCYTCTBYIOT

Maxcumanvuolil 6ann 2
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Byz[eT J JICTYC CABUTATH NOJIMPOBAHHBIC CTéKJ’Ia, CIIOKCHHBIC CTOHKOfI, CCIIn

MIPEIBAPUTEIEHO MEXKITY HUMH MOJIOXKHUTH JIUCTBI CYyX0# Oymaru?
OTBET ITOSCHUTE.
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Bo3MO:kHBIIi BADUAHT pelleHus]

O0pa3en BO3MO:KHOT0 0TBETA

1. ITpn Hanuauu Gymaru cTEKIIA CIBUTATh JIeTde.

2. BymMaxxHBIe JHCTBI KJIQAYT, YTOOBI CTEKIA HE CIMNAINACh. B OTCyTCTBHE
O6yMaXKHBIX JIICTOB PACCTOSIHUE MEXTYy NMOIMPOBAHHBIMU CTEKIAMH OYEHb Majo,
U MEXJy HIMU HaYMHAIOT JeHCTBOBATh CUJIbI B3aUMHOIO NPUTSKEHHS MOJIEKYJI

U=6B P=UI
I=3A U=U,=U
I=L+D

1=21
ul_3-6
P1=P2=7=T=9BT

Pi1=? Omeem: P1=P>=9 Bt

Copep:xaHnue KputTepus

banabl

IpuBeeHO TMOJNHOE MPABHIBHOE PELICHHUE, BKIIOYAIONICE CIIEIYHOLIHE
AIIEMEHTHI:

1) BepHO 3amuCcaHo KPAaTKOE YCIOBHE 3a/1a4H;

2) 3anMcaHbl  ypaBHEHUS W (QopMysbl, OPUMEHEHHE KOTOPBIX
HEOOXOMMMO M JIOCTATOYHO JUIA pEIICHHS _3aJadyd. BBIOPaHHBIM
cnocoboM (8  Oanmom  pewenuu: Gopmyra 0nsg  MowHocmu
NEKMPUYECKO20  MOKA,  Npasuia  NApaiieibHo20”  COeOUHeHUs.
NnPOBOOHUKOS),

3) npencraBneHsl HEOOXOAMMBIE MaTeMaTHYEeCKHE MPeoOpa3oBaHUs
W pacu€Thl, MPUBOAAIIAC K IPABUNBHOMY YHCIOBOMY OTBETY,
Y MIPENICTABIICH OTBET. [IpH 3TOM JOMYCKAeTCs PEIICHHE «IO YaCTSIM»
(c IPOMEKYTOYHBIMH BBIYHCIICHUSIMH)

3

Copep:xanune Kpurepus Bannbl

IpeacrasiieH MpaBUIILHBINA OTBET HA BOMPOC, U MPUBEACHO JOCTATOYHOE 2
000CHOBaHHeE, HEe CoJepIKallee OIHO0K
[IpeacraBiieH MpaBUIIBHBIA OTBET Ha IMOCTABJICHHBIN BOIPOC, HO €ro 1
000CHOBaHHE HE SIBISICTCS JOCTATOYHBIM, XOTS COJCPXKUT YKa3aHHC Ha
(bu3nuecKue SBICHN (3aKOHBI), IPUIACTHBIE K 00CYKIaeMOMY| BOTIPOCY.

nim
[IpeacraBiieHbl KOPPEKTHBIE PACCyKACHUS, MPUBOIAIINE K TPABHILHOMY
OTBETY, HO OTBET SIBHO HE CHOPMYIUPOBAH
[IpeacraBieHsl oOIIHME pacCyKACHHs, HE OTHOCSIIHECS K OTBETY Ha 0
MOCTaBJICHHBIA BOIIPOC.

i
OTBeT Ha BONPOC HEBEPCH HE3aBUCHUMO OT TOTO, YTO PACCYXKICHHUS
NPaBHJIBHBI, WK HEBEPHBI, W OTCYTCTBYIOT

Maxcumanvuwiii 6a1n 2
K HCTOYHWKY TMOCTOSHHOTQ TOKa TMOJCOETUHIIH ."'-?"‘
JIBE JIaMIIbl (CM.~PUCYHOK), MIMEIOIUE OJIMHAKOBBIC i'*—-’,-[ —
SJICKTPUYECKHE  CONMPOTHUBIICHHsA. UeMy paBHa I}—Il ‘&__‘.‘—
MOIITHOCTh DJIEKTPUUECKOTO TOKa, MOTpediisiemMast
KXJOH JIaMIIOH, €CIM TIOKA3aHHA HIEaIbHOTO ®
aMIepMeTpa M HUACAIBHOTO BOJBTMETPA PAaBHHBI,
COOTBETCTBEHHO, 3 A u 6 B? ,B
k!
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[IpaBunbpHO  3amucaHbl ~ HEOOXOMUMBIE  (DOPMYJBI,  MPOBEACHBI
BBIYHCIICHUS U TOJyYeH OTBET (BEPHBIA MM HEBEPHBII), HO IOMyIICHA
omrOKa B 3aIiCH KPaTKOro YCIOBHS MK nepeBoe exunuil B CU.

i
[IpeacraBieHoO MpaBUIILHOE PEIICHUE TOIBKO B 00IIEM BUjIe, 0€3 KaKuX-
MO0 YMCIIOBBIX PACUETOB.

i
3anucaHbl ypaBHEHUs] U (POPMYJIBI, IPHMEHEHHUE KOTOPBIX HE00X0AUMO
U JIOCTAaTOYHO JJIsl PEUICHUS 3aJadd BBIOpPaHHBIM CIOCOOOM, HO
B MAaTEMaTHYECKHX MNPEOOpa30BaHHUAX WM BBIYHUCICHUSAX OIMYyIICHA
ommdKa

3anucaHbl ¥ UCTIOIB30BAHBI HE BCE UCXOAHBIE (HOPMYIIbI, HEOOXOIUMbBIC
JUTSL PEIeHUs 3aa49u.

N
3amucaHbl Bce MCXOAHBIC (DOPMYJBI, HO B OJHOH M3 HUX JOIYyIICHA
omubKa

Bce cmydan pemeHus, KOTOpble HE COOTBETCTBYIOT BBINIEYyKa3aHHBIM
KPHUTEPHUSM BBICTABJICHUsI OLICHOK B 1, 2, 3 Gayura

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

. . o M
JIBIDKYILMICS TIO TOH ke IpsIMOi co ckopocThio 2 —. Tlociie CTONKHOBEHUS MIaphl
c

JABUIKYTCSI BMCCTC. OHpe)ICJ'II/ITC, KakKo€ KOJIMYCCTBO TCIIJIOTBI BBIACIINIOCH

B pe3yJIbTaTe COyIapCHUSL.

Bo3MOKHBINM BAPDHAHT peLICHUSA

ano: CornacHo 3aKOHY COXPaHCHHUS UMITyJIbCca
mi =2 Kr _ . m, +my,
my = 8 KT mlvl+m21)2—u(ml+m2),u=m.
LM 1T
v C u= M =2,4 M
n=2M 2+8 ¢
c CoracHO 3aKOHY COXpPaHEHHs SHEPTUH
0= mv;’ +m21)22 _(ml +my)u’
2 2 2
2 2 2
0= 2-4 +8~2 2.(2+8)-2,4 ~3.2 I
2 2 2
0-? Omeem: O = 3,2 Ix
Coaepaxanne Kputepus Bbaaabl
ITpuBeneHo mosHOE MpaBHIBHOE pEHICHHE, BKIIOYAroINIee CIEAYIONHe 3
AIIEMEHTHI:
1) BepHO 3amucaHo KpaTKoE YCIOBUE 3a/1a4H;
2) 3amucaHbl  ypaBHEHHS N~ (OpPMyJIbl, IPUMEHEHHE KOTOPBIX
HEOOXOMMMO WM. JIOCTaTOYHO JUIT pEIICHHS 3aJa4d BBIOPAaHHBIM
crocodoM (6 (OaHHOM. pellenuu: 3aKOH COXPAHEHUs 3Hepeul, 3aKOH
COXPAHEHUS-UMNYIbCA),
3) mpeneTaBIeHBl HEOOXOAMMBIE MaTeMaTHYeCKHe IpeoOpa3oBaHUs
U pacuéThl, TPHUBOANIME K TNPABWILHOMY YHCIOBOMY OTBETY,
U TPEACTaBIICH OTBET. [IpM 3TOM JOmycKaeTcs PEIICHUE «II0 YacTsM»
(C MPOMEXYTOUHBIMU BBIYHCICHHUSIMH )
[lpaBunbHO ~ 3amMcaHbl  HeoOXomuMmble  (OPMyNBI,  HPOBEIEHHI 2

BBIYHCIICHUS U TOJYYCH OTBET (BEPHBIA MM HEBEPHbII), HO IOIMyIICHA
ommOKa B 3aIFCH KPAaTKOTO YCIIOBHS WK HepeBoae enunut B CU.

i
[IpencrarieHo MpaBUIILHOE PEIICHUE TOJIBKO B 00IIEM BHIE, 0€3 KaKUX-
100 YHCIOBBIX PacYETOB.

W
3amucaHbl ypaBHCHUs U (hOPMYJIbI, IPHMCHEHHE KOTOPBIX HEO0OXO0IMMO
M__JIOCTATOYHO MJisi PCIICHHUsI 3aJlaud  BBIOPAHHBIM CIOCOOOM, HO
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B MAaTeMAaTHYECKHX MNPEOOPa30BAHMSX WM BBIYUCICHUAX [OIYIICHA
omunoKa

3amnucaHbl M UCIIOIH30BAHBI HE BCE UCXOAHBIC (DOPMYJIbI, HEOOXOMUMBIC
IUTSL pELIIEHUS 3a[auH.

nim
3anucanbl Bce MCXOAHBIE (DOPMYINBI, HO B OJHOM H3 HUX JOIYINEHA
ommnoKa

Bce ciydaum pereHus, KOTOpble HE COOTBETCTBYIOT BBIIICYKa3aHHBIM
KPHUTEPHSIM BHICTABICHHS OICHOK B 1, 2, 3 Oamma

Maxcumanvrolii 6an

B amromunueBblii kajopumerp maccoir 50 r Hamuto 120 r BOABI H

OIyIIEH

AJIGKTPUYECKUN HarpeBaTtenab MoOIIHOCThIO 12,5 BT. Ha ckosbko rpanycoB

Harpeercs KalOpUMeTp C BOJOHM 3a 22 MHH., €CIH TEIUIOBblE IOTEpU
B OKPYXKAIOIIYI0 cpelly cocTaBiLitoT 20 %?
Bo03MoOKHBIIi BADHAHT pelleHusl
Hano: A
0 =920 Jlx/(xr-°C) | M= 20 e
¢ = 4200 dx/(xkr-°C) e
P= 12,5 Bt Anone3H = Q = cKmKAt + cBmBAt = At(cl(mK + cBmB)
my=120r=0,12kr | Asarp=P 1
me=501=0,05 xr NPt
-08 A= ;
n e B cm_+c,m,
t=22muH.=1320 ¢ e 0.8-12,5-1320 _goc
920-0,05+4200-0,12
At—"? Omeem: At =24 °C
Copep:xanue KputTepus Banasl
[IpuBefieHo MOTHOE MPaBHIBLHOE PEIICHHE, BKIIOYAIOIIEe CIIETYIOIINe 3

JIICMEHTBL

1) BEpHO 3amMCAaHO KPATKOE YCIOBUE 33/1a4H;

2) 3anucaHbl  ypaBHeHMS W (GOpPMYyJbl, NPUMEHEHHE KOTOPBIX
HEOOXOMMMO M JIOCTATOYHO JUIS pEIICHHS 3aJa4d BBIOPAHHBIM
crocoboM (g dannom pewenuu: opmyna 0ns pacuéma Kodpduyuenma
noe3Ho2o Oeticmeus; (opmyna Oas pacuéma Koauuyecmed meniomol
npu Hazpesanuu mend, popmyna 0is paciema pabomsi Moka);

3) mpencraBieHbl HEOOXOOUMBIE MaTeMaTHYECKHE NpeoOpa3oBaHUs
W pacu€Thl, TMPHUBOISIIME K MPABWILHOMY YHCJIOBOMY OTBETY,
W TPEICTaBJICH OTBET. [IpHM 3TOM JIOIMYCKAaeTCs PEUICHHE IO YacTAM»
(c MPOMEKYTOYHBIMHU BBIYMCICHHUSIMH)
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[IpaBuibHO  3amUCaHbl ~ HEOOXOMUMBIC  (DOPMYJBI,  MPOBEACHBI 2
BBIYMCIICHUS U TIOJTy4eH OTBET (BEPHBIH MM HEBEpHBII), HO JOMyIleHa
ommOKa B 3aIUCH KPaTKOTO yCIOBUS WK nepeBoze eanHui B CH.

nim
[IpencraBieHo npaBUIIbHOE pEIIEHUE TOJBKO B 00IIeM BHIE, 0€3 KaKuX-
MO0 YHCIIOBBIX PACUYETOB.

Wi
3anvicaHbl ypaBHEHUs] U (OPMYIIbI, IPHMEHEHHUE KOTOPBIX HEOOXOIMMO
U JIOCTaTOYHO JJIsI PpeIUeHUs 3aJaud BBIOPAHHBIM CIIOCOOOM, HO
B MaTeMAaTHYECKHX NpeoOpa3oBaHMSIX WM BBIYMCICHHSX JOMYyIICHA
ommuoOKa

3amnmcaHbl U UCTIOIB30BAHBI HE BCE HCXOMHBIE (hOPMYIIBI, HEOOXOAUMEBIE 1
JUI peHIeHI/ISI 3aaa4u.

nJIn
3amucaHbl BCe HCXOJHBIE (OPMYJBI, HO B OJHOW M3 HHUX JOMYIIEeHA
omunoKa

Bce cmydan pemeHus, KOTOpble HE COOTBETCTBYIOT BBINIEYyKa3aHHBIM 0
KPHUTEPHSIM BBICTABICHHS OICHOK B 1, 2, 3 Gamma

Maxcumanvroiil 6ain 3
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B coorBerctBun c¢ Ilopsaxom mpoBeneHUsT TOCYJAapCTBEHHOW HMTOTrOBOM
aTTecTalMu 10 00pa30BaTeIbHBIM MPOTPaMMaM OCHOBHOTO 00Iero oOpa3oBaHuUs
(mpuka3 Munnpocsemenus: Poccun u PocodpHanzopa ot 04.04.2023 Ne 232/551,
3apeructpupoBad MunroctoMm Poccun 12.05.2023 Ne 73292)

«72. TIpoBepka 3K3aMEHAIMOHHBIX Pa0OT BKITIOYAET B ceOs:

1)  mpoBepKy M OIEHHBaHHE IPEIMETHBIMH KOMECCHSMH Pa3BEPHYTHIX
OTBETOB (B TOM 4YHMCIIe YCTHBIX) Ha 3amaHusg KIIM B COOTBETCTBHHM C KPUTEPUIMH
OLIGHMBAHUS 110 COOTBETCTBYIOIEMY Y4eOHOMY IIpeIMETy, pa3paboTKa KOTOPBIX
OpraHu3yeTCs Poco6pHazL3op0M1. <...>

ITo pesymbraTaM HepBOil M BTOPOI NMPOBEPOK HKCIEPTH HE3aBUCHMO APYT
OT Jpyra BBICTABISIIOT MEPBHYHBIC OayUTBl 3a KaXIBIH pa3BEPHYTBIH OTBET Ha
3amanusa KMIM. <...>

B cmygae cymecTBEHHOTO pacXoXKAEHHsS B IIEPBHYHBIX . Oaiiax,
BBICTABIICHHBIX ~ JIBYMS ~ OKCIIepTaMH, Ha3HAa49aeTcs .. TPEThs ' TIPOBEpKa.
CylecTBeHHOE PacXOXIEHHE B MEPBUYHBIX OajuiaX OINpPENeNeHO B KPUTEPHSIX
OILIEHMBAHUS MO0 COOTBETCTBYIOIIEMY Y4eOHOMY IpeaMeTy, pa3zpabdoTKa KOTOPHIX
opranuzyetcs PocobpHam3opoMm.

Tpetnii SKcrepT Ha3Ha4yaeTcs MO COIIACOBAaHMIO C IIpeAcenaTeseM
MpEeIMETHOH KOMHCCHM W3 4YHCIa OJKCHEPTOB, paHee He NPOBEPSBIIMX
9K3aMEHAIOHHYIO padoTy.

TpeTbeMy 3KCHEpTy MpemoCTaBIsIeTCS WHPOPMAIHS O TEePBUYHBIX OajlIax,
BBICTaBJICHHBIX SKCIIEPTaMU, paHee MPOBEPSBIINMH 3K3aMEHALMOHHYIO paboTy».

CyIecTBEeHHBIMH CUUTAIOTCS CIEAYIOIINE PACXOXKICHHS.

1. Pacxoxxaenue Mexnay OamgaMu, BBICTABICHHBIMH IBYMS JKCIIEPTAMH
3a BBITMIOJIHEHUE JII000T0 U3 3ananuii 1 7-22, B 2 uinu Oonee O6aa. B aTom ciydae
TPETUHl JKCHepT NPOoBepsieT TOJBKO ‘T€ OTBETHl Ha 3aJaHusi, KOTOpPhIE BBI3BAIU
CTOJIb CYIIECTBEHHOE PACXOXKICHHE:

2. Pacxoxmerive B.pe3yibTaTax OLNCHHBAHUS JIBYMs 3KCIEPTaMH OTBETa Ha
O/JIHO W3 3ajaHuid. 17-22 3akimoyaercs B TOM, YTO OJHMH JKCHEpPT yKazajl Ha
OTCYTCTBHE OTBETa Ha 33JaHHE€ B dK3aMEHALMOHHOW paboTte, a APYrod sKcmepT
BBICTaBHJI 32 BBIIOJIHEHHE TOTO 3a/laHus HEeHyJIeBoi Oaml. B aTom ciydae Tpetunit
HKCTIEPT NMPOBEPSET TOJIHKO OTBETHI HA 3aJIaHUs, KOTOPHIC OBLUTH OIIEHEHBI CO CTONb
CYLIECTBEHHBIM PACXOXKACHUEM.

3. Cutyanuu, B KOTOPBIX OJMH JKCIEPT yKa3ajdl Ha OTCYTCTBHE OTBETa
B 3K3aMCHAIIMOHHOM paboTe, a BTOPOH SKCIEpT BHICTAaBHJ HyJeBoH Oamr 3a
BBIIIOJIHGHHE OJTOTO 33JaHWs, HE SBILIFOTCS CHTYalMsIMH CYIIECTBEHHOTO
PacX0oXI€HHS B OLIEHUBAHHH.

" Yacre 14 cratbu 59 depepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpasoanuu B Poccuiickoit
Deneparym».
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